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PabGouas nporpamma
o xumuu 1o ®rocC

B 8- 9 knaccax
HosicHuTebHASA 3aNIMCKA
Pabouas mporpamMma mo XMMHHU JUIi OCHOBHOW WIKOJBI COCTaBJieHAa Ha ocHoBe: (DyHIAMEHTaIbHOTO siApa cCoAepkaHus oOuero odpa3zoBaHWA,
TpeboBanuii k pe3yiabTaTaM OCHOBHOTO oO0mero ooOpas3oBanus, mnpenctaBieHHbXx B DenepanbHom ['ocynmapcrBennom Cranmapre OOmiero
OOpa3oBaHusi BTOPOrO TMOKOJICHUS; MPUMEPHBIX MPOrpaMM IO Y4eOHBIM mpeaMeram «Xumus §-9 kiaccel» (CTaHIapThl BTOPOTO MOKOJIeHUs) M.,
[Ipoceemenue; aBTopckoit yaeonoi nporpammbel O.C.I"'abpuensna «[IporpaMmma ocHOBHOTO 00111ero 00pa3oBanus. Xumus. 8-9 kmaccel». M.: Jlpoda;
(®I'OC); ocHOBHOI 00pazoBaTEIBHOMN MPOTPaMMBbl OCHOBHOTO 00111eT0 00pazoBanus MOBY «COII c. OpexoBo»
Jlannast pabouasi mporpaMMa OpPHEHTHPOBaHA Ha HCMOJIb30BAHUE YYEOHHKOB MO XMMHUU U ydeOHO-meTtomumueckux nocobuit YMK, co3naHHBIX
KOJUJIEKTUBOM aBTOpOB 1o pykooacTBoM O.C.['abpuensna.
OO0uue mes1u 0CHOBHOTO 0011er0 00Pa30BaHUs € Y4eTOM creu(pUKH Kypca XUMUH
[lenn xumMuyeckoro oOpa3oBaHUs B OCHOBHOH IWIKOJE (OPMYIUPYIOTCS HAa HECKOJBKHX YPOBHSX: II00aJIbHOM, METAIPEIMETHOM, JINYHOCTHOM H
MpeIMETHOM, Ha YPOBHE TpeOOBaHUH K pe3ybTaTaM OCBOCHHUS COJICPKaHUS MTPEIMETHBIX IPOTrpamMM.
OcHoBHOEe oO1Iee 0Opa3oBaHME - BTOpas CTyHeHb o00mero oOpa3zoBanus. OHOW W3 BAXKHEWINMX 3a/lad ATOTO JTama SBISETCA MOJITOTOBKA
oOydaromuxcsi K OCO3HAHHOMY U OTBETCTBEHHOMY BBIOOpPY JKU3HEHHOro U TmpodeccuoHanmbHoro mnytu. OOydaromuecs AODKHBI Hay4UThCS
CaMOCTOSITEJIbHO CTaBUTh LIEJIU U ONPEAEIATh IYyTU UX JOCTHXKEHHUS, UCIIOJIb30BaTh IPUOOPETEHHBIN B IIKOJIE OIBIT JEATEIBHOCTH B PEAJIbHON KU3HHU,
3a paMKaM# y4yeOHOro mporecca.
I'naBHBIE 11€7M OCHOBHOT'O O0ILEro 00pa3oBaHMs COCTOAT B:
1. ¢opmupoBaHUU LIETOCTHOTO MPEACTABIECHUS O MUPE, OCHOBAHHOTO Ha MPUOOPETEHHBIX 3HAHUAX, YMEHUSIX U CIIOCO0AX AESITEIbHOCTH;
2. TpUOOPETEeHUH ONbITa pa3HOOOPa3HON JEATEIbHOCTH, TO3HAHUS U CAaMOTIO3HAHMS;
3. TMOJATOTOBKE K OCYIIECTBICHUIO OCO3HAHHOTO BHIOOPA MHINBUAYATLHONW 00pa30BaTeIbHON MM PO(ECCHOHANTBHOM TPAEKTOPHH.
Bosb1ioit BKiIa B TOCTHKEHUE TIIaBHBIX 1iefieil OCHOBHOTO 00111ero 00pa30BaHUs BHOCUT H3YUYE€HUE XUMHHU, KOTOPOE MPU3BAHO 00ECTICUNTh:
1. ¢dopmupoBaHHe CHCTEMBI XHMUYECKHX 3HAHUN KaK KOMITOHEHTa €CTECTBEHHO-HAYYHOW KapTUHBI MUPA;
2. pa3BUTHE JIMYHOCTU OOYYAIOIIMXCS, UX MHTEIEKTyallbHOE U HPAaBCTBEHHOE COBEPIICHCTBOBAaHUE, (OPMUPOBAHUE Y HUX T'YMaHHUCTUYECKHX
OTHOIIEHUH U 3KOJIOTUYECKH 11€7I€CO00Pa3HOT0 TOBEAEHUS B OBITY U TPYIOBOM J1€ATENbHOCTH;
3. BBIPaOOTKY MOHMMAaHUS OOIIECTBEHHON MOTPEOHOCTH B Pa3BUTHH XMMHHU, a Takke (GOPMUPOBAHHE OTHOIIEHUS K XMMHUHU KaK K BO3MOXHOU
obnactu OyayIIel MPakTHIECKO IeATeTbHOCTH;
4. QopmupoBaHue yMEHU 06€30IaCHOTO 0OpaIlleH s ¢ BEIECTBAMHU, UCIIOJIb3YEMbIMH B ITOBCETHEBHOMN >KHU3HU.
[enstmMu U3yyeHUs: XUMUU B OCHOBHOM IIIKOJIE SIBJISFOTCSA:
1. ¢dopmupoBanue y oOy4aromMXcCsi YMEHHUS BHJETh M NOHUMATh HEHHOCTh OOpa30BaHUS, 3HAYMMOCTb XMMHUYECKOIO 3HAHUSA IS KaKIOTro
YyesloBeKa HE3aBUCHUMO OT €ro MpodeccHoHalbHOM NeATENbHOCTH; YMEHHs pa3iaudarh (akThl U OLIEHKH, CPaBHUBATh OLIEHOYHBIE BBHIBOJIBI,



BUJIETh UX CBSI3b C KPUTEPUSMHU OICHOK U CBS3b KPUTEPUEB C OINPENEICHHOW CHUCTEMOW IIeHHOCTeH, (popMynupoBaTh M OOOCHOBBIBATH
COOCTBEHHYIO MO3UIINIO;

2. (dopmupoBaHue y 00y4arOUIMXCs HEIOCTHOTO MPEACTABICHUS O MUPE U POJIH XMMHUHU B CO3JJAHUN COBPEMEHHOW €CTECTBEHHO-HAYYHOMN KapTHHBI
MHUpa; YMEHUSI OOBACHATb OOBEKThl U MPOLECCHl OKpYXKarolled NeHCTBUTEIbHOCTH — MPUPOJHOM, COLUAIBHON, KYIbTYPHOM, TEXHUYECKOM
Cpeabl, UCHOB3YA Uil TOT0 XUMHUECKUE 3HAHUS;

3. mpuoOpeTeHue OO0y4YaroLMMHCSA OIbITa PAa3HOOOPA3HOM NEATEIbHOCTH, IO3HAHMA M CaMOIIO3HAHMS; KIIOYEBBIX HAaBBIKOB (KJIIOYEBBIX
KOMIIETEHTHOCTE), UMEIOIUX YHHUBEPCAIbHOE 3HAUYEHHUE JJIS Pa3IMYHbIX BHJIOB JACATEIBHOCTU: PEIICHUS MpoOJeM, MPUHITUS PEIICHHH,
IIOMCKA, aHaIu3a 1 00pabOTKKH MH(OpMAIMK, KOMMYHUKATHBHBIX HAaBBIKOB, HABBIKOB U3MEPEHUH, COTPYAHUYECTBA, 0€30I1aCHOT0 0OpaIleHus C
BEIIECTBAMH B [TOBCEHEBHOM JKU3HU.

OchosHblmu udesmu y4eOHOro npeaMeTa XumMust SBIsoTCS:

O MaTepHaIbHOE EUHCTBO BEIIECTB €CTECTBEHHOT'O MHUPA, UX T€HETUYECKAas CBSI3b;

O MPUYUHHO-CJIEJICTBEHHBIE CBSI3U MEXKAY COCTaBOM, CTPOSHHEM, CBOMCTBAMM, IIOJIYYEHHUEM U IPUMEHEHHUEM BEILECTB;

O TI03HAaBa€MOCTh BEIIECTB U 3aKOHOMEPHOCTEH NMPOTEKAHUS XUMHUYECKUX PEaKINi;

O 00BsCHSAIOLIAs] U IPOTHO3UPYIOLIas pojib TEOPETHUECKUX 3HAHUM Ul (PaKTOJIOIrMUECKOro MaTepraia XuMHUH 3JIEMEHTOB;

O KOHKPETHOE XHMHYECKOEe COCIMHEHHE KaK 3BEHO B HENPEPHIBHOW IEMH IMPEBPAIICHUI BEIIECTB, YYaCTBYIOIIEE B KPYrOBOPOTE XHMHYECKUX
3JIEMEHTOB M XUMHYECKON 3BOJIOLNH;

O 0OBEKTUBHOCTh M TI03HABAEMOCTh 3aKOHOB NPUPOJBI; 3HAHHE 3aKOHOB XMMHHU TO3BOJISIET YIPABIATh XMUMHUYECKUMHU TPEBPALICHUS MU BEIIECTB,
HaXO/UTh 3KOJIOIMYECKH Oe30IMacHbIe CIIOCOObI MPOU3BOJCTBA U OXPaHbl OKPYXKAIOIEH Cpe/ibl OT 3arpsI3HEHHUS;

O B3aUMOCBSI3aHHOCTh HAYKH U TIPAKTHUKH; TpeOOBaHWS TPAKTHKH — JIBUKYIIAas CWJIA DPa3BUTHA HAYKH, YCHEXW NPAKTUKA OOYyCIOBJICHBI
JOCTHKEHUSIMHU HAayKH;

O pa3BUTHE XUMHUYECKOW HAyKH M XMUMH3AIM HApPOJHOTO XO3SCTBA CIIy)KaT MHTEpPEcaM 4YejoBeKa W OOIIecTBa B IIEJIOM, UMEIOT T'yMaHUCTUYECKHIA
XapakTep U MpU3BaHbl CIIOCOOCTBOBATh PELICHUIO IN100aIbHBIX POOIEM COBPEMEHHOCTH.

OTU UJIeU PeaTU3yIOTCS TyTeM JIOCTHUKEHUS CICAYIONIUX Yeel.

@opmuposanue y ydamuxcs XUMUYECKON KapTHHBI MUpa Kak OPraHMYeCKON 4acTH €ro IIeIOCTHON €CTeCTBEHHOHAYYHOM KapTHHBI;

pazeumue TIO3HABATEIFHBIX HHTEPECOB, MHTEIUICKTYAILHBIX U TBOPUYECKUX CIIOCOOHOCTEH ydaluXcs B MPOIECCe H3yYSHHUS MU XUMUYECKON HaYKU U
ee BKJIaJla B COBPEMEHHBIH HayYHO-TEXHUUYECKHUH ITporpecc;

dopmuposanue BaXHENIINX JIOTUYECKUX OINEpalvii MbIIUIEHUs (aHalu3, CHUHTE3, 0000IeHue, KOHKpETH3als, CpaBHEHHE W Jp.) B Ipoliecce
MO3HAHUS CHCTEMbl BXKHEHIIINX MMOHATUH, 3aKOHOB U TEOPUI O COCTaBE, CTPOCHUHU M CBOMCTBaX XMMHUYECKUX BEIIECTB;

gocnumaHnue yOSXKICHHOCTH B TOM, YTO NMPHUMEHEHHE TOJYYEeHHBIX 3HAHUH M yMEHUH MO XUMHUH SIBJSIETCS OOBEKTUBHOW HEOOXOIMMOCTBIO IS
6e3omacHoil paboThI ¢ BellecTBAaMH U MaTepHuajiaMy B OBITY M Ha IIPOU3BOJICTBE;

npoeKmuposanue N pedaiu3ayus BEITYCKHUKAMA OCHOBHOM IIKOJIBI JINYHON 00pa3oBaTeNbHOW TPACKTOPWHU: BHIOOp Mpodwiist oOydeHHs B CTapiiel
IIKOJIe WM MPO(PECCHOHATBLHOIO 00pa30BaTEIbHOTO YUPEXKICHHS,

06/1a0eHue KITIOYEBBIMI KOMIIETCHITUSIMHE (y4eOHO-TT03HABATEIbHBIMI, HHPOPMAIIMOHHBIMHA, IIECHHOCTHO-CMBICIIOBBIMH, KOMMYHUKATHBHBIMH )



O0mas xapakTepucTuKa y4e0HOro npeamMera XuMms

B cootBercTBUM ¢ DenepanabHbIM roCy1apCTBEHHBIM 00pa30BaTeIbHbBIM CTaHAAPTOM OCHOBHOI'O 00OLIero oOpa3oBaHUs ydaluecs JOJKHbI OBIIAJETh
TAaKMMHU MO3HABATEIbHBIMUA YY€OHBIMH JCUCTBUAMH, KaK yMeHUE (OpMYyIUpPOBaTh MPOOIEMYy M TUIIOTE3Y, CTABUThH LENU U 33/1a4M, CTPOUTH IIJIaHBI
JOCTHIKEHUS LIeJIeH U PeLIeHUs TOCTaBIEHHBIX 3a/1a4, IPOBOJIUTH KCIIEPUMEHT U Ha €r0 OCHOBE J€JIaTh BHIBOJIbI U YMO3AK/IFOUEHUS, IPEJICTABIATh UX
" OTCTauBaTb CBOXO TOYKY 3PCHUA. KpOMe TOro, ydalmuecs AOJIKHBI OBJIAJACTh IIpUEMaMHu, CBA3aHHBIMU C OIIPCACIICHUEM HOH?ITI/If/'I, OrpaHn4uBaThb UX,
OIUCBIBATh, XapaKTepU30BaTh U cpaBHUBaTh. CieN0BaTENbHO, IPU M3YYEHUH XMMHMM B OCHOBHOM IIKOJIE ydallMecs TOJKHBI OBJIAZETh Y4eOHBIMHU
l[ef/'ICTBI/ISIMI/I, MO3BOJIAIOMIUMHU MM JOCTUYb JIMYHOCTHBIX, HNPCAMCTHBIX W MCETAIPCIMCTHBIX 06pa30BaTeHBHBIX PE3YyJIbTATOB. Ocobennocru
coZiepKaHusl OOy4eHUs XMMHMU B OCHOBHOH IIKOJIE€ OOYCIIOBJIEHBI CIEUM(UKONM XMMUU KAaK HAyKd M IOCTaBJIEHHbIMHM 3agadyamu. OCHOBHBIMHU
HpO6HeMaMI/I XUMHHU ABJIIIOTCA U3YYCHHUEC COCTaBa MU CTPOCHHUA BCUICCTB, 3aBUCHUMOCTU UX CBOMCTB OT CTPOCHUS, MOJTYUYCHHUEC BCIICCTB C 3alaHHBIMU
CBOWCTBaMM, UCCIIEI0BAaHHE 3aKOHOMEPHOCTEH XUMUUECKUX PEAKIMI U ITyTeH yIpaBJIeHUs] UMHU B LIEJISIX NOJIY4YEHUs BEILECTB, MaTEPUAIIOB, SHEPIHH.
[Tporpamma Mo XMMHH pacKpbIBaeT BKJIAJ Y4eOHOTO IMpeaMeTa B JOCTHKEHHUE IeNiell OCHOBHOTO OO0IIero o0pa3oBaHUS W ONpEAEIseT BaKHEHIINe
coJiep>KaTesIbHbIE JIMHUY MpeIMeTa:

e  «BEULIECTBO» — 3HAHHUE O COCTaBE M CTPOECHUHU BEUIECTB, UX CBOWCTBAX U OMOJOTMYECKOM 3HAUEHUY;

e «XMMHMYECKasl PeakUus» — 3HAHHE O MPEBpAILEHUSIX OJHHUX BELIECTB B JpPYyrue, YCIOBHMSIX HNPOTEKaHMs TaKUX IpeBpallleHUil U crocobax
YIpPaBIEHUS PEaKLUIMY;

e IIPUMEHEHHUE BEIIECTB» — 3HAHUE U OMBIT 0€30MaCHOro OOpalleHus ¢ BELIeCTBaMU, MaTeprajlaMM U IpoleccaMy, HeOOXOAUMBIMU B OBITY U
Ha IPOU3BOJICTBE;

e «I3BIK XUMHUM» — ONEPUPOBAHUE CUCTEMON BaXHEUIIMX XUMUYECKUX MOHATHH, 3HaHME XUMHUYECKOW HOMEHKJIATYphI, T.€. UX Ha3BaHUs (B TOM
YUCJI€ U TPUBHUAIBHBIC), BIAJCHUE XWMHUUYECKOW CHMBOJUKOW (XMMHYECKUMHU (OpMyJIaMHd M YpaBHEHHMSIMH), a Tak)Ke IpaBuia IepeBoja
MH(pOpPMAIIUU C €CTECTBEHHOTO S3bIKa Ha S3bIK XUMHU U OOpaTHO.

HOCKOHBKY OCHOBHBIC COJACPIKATCIILHBIC JIMHHUU HIKOJIBHOTO KypCa XUMHUH TCCHO IMEPCIUICTCHBI, B MPOrpaMMme COACPKAHUC IMPCACTABJICHO HC IIO
JHUAM, a IO pa3JellaM.

3HAuUUTENbHOE MECTO B COJIEPKaHUU Kypca OTBOAMUTCA XUMHUYECKOMY 3KcnepuMeHTy. OH 1mo3Bossier chopMHUPOBATh y YyYallMXCs CHElHaJIbHbIE
IpeIMeTHbIe YMEHUS paboTaTh C XUMHUUYECKUMH BEIIECTBAMH, BBIMOIHATH MPOCThIE XMMUYECKHUE OIBITHI, HAYYUTh UX 0€30MaCHOMY M KOJIOTHYECKU
IrpaMOTHOMY OOpaIleHHIO C BELIECTBAMH B ObITY U Ha MPOU3BOJICTBE.

MecTo y4eOHOro npeaMera B y4eOHOM ILIaHe

B npouiecce ocBoeHUs mporpaMMbl Kypca XUMUU JJI1 OCHOBHOM IIKOJIbI yUallllecs: OBJIaJIeBal0OT YMEHUSIMU CTaBUTh BOIIPOCHI, HA0/II0/1aTh, OOBSACHSTH,
KJ1accu(UIuUpoBaTh, CpaBHUBATh, MPOBOJUTH AKCIEPUMEHT M WHTEPIPETHUPOBATh BHIBOABI HA €r0 OCHOBE, OMPEAETSATh MCTOYHMKH XMMHUYECKOH
nH(popMaIuu, MoJydyaTh U aHAIU3UPOBATh €€, a TaK)Ke TOTOBUTHh Ha ITOW OCHOBE COOCTBEHHBIN WH(MOPMAIMOHHBIA MPOIYKT, MPE3CHTOBATh €0 U
BECTH JIUCKYCCHIO.

HporpaMMa Kypca XUMHUH I OCHOBHOI IITKOJEI p33pa6aTBIBaJ'IaCB C Y4€TOM IEpBOHAYAIBHBIX Hpe)ICTaBHeHHﬁ, MOJIYYCHHBIX Y4JalllUMHUCA B
HayalbHOH IIKOJIE IPU U3YyYEHHH OKpYykaromero mupa. [Ipemnaraemas mporpamma, XOTs 1 HOCUT OOLIEKYJIbTYPHBIM XapakTep W HE CTABUT 33734y



npodeccHoHaNTBEHOM TOATOTOBKY YUAIINXCs, TEM HE MEHEE, MO3BOJISET UM ONPEACTUTHLCS ¢ BEIOOpOM mpoduiis 00ydeHus B crapiiei mkoine. YuebHoe
coJiep>KaHue Kypca XUMUU BKIIFOYAET:

Xumus. 8 kiacc. 684, 24 B HEJEMIO IPU HOPMATUBHON MPOJIOIDKUTEIBHOCTH yueOHOro rofa 34 y4eOHbIX HEeJeNu.

Xumus. 9 xnacc. 66 4, 29 B HEJIENIO

ABtopckas yuebnas nporpamma O.C.I"'abpuensu «[Iporpamma ocHoBHOTO 00111eT0 00pa3oBanus. Xumus. 8-9 kimaccei». M.: [Ipoda (PI'OC);

Undposaa naboparopusa Releon:
1. becrpoBoHON MyJIbTUAATUUK (JATUYUK OCBEIIEHHOCTH, TEMIIEPATYPhl, OTHOCUTENIBHOM BIIaXXHOCTHU BO3AYyXa, pH, 31€KTponpoBOAHOCTH),

IleHHOCTHBIE OPHEHTHPHI COeP:KAHUS Y1eOHOr0 MpeMeTa XUuMHs
IleHHOCTHBIE OPUEHTHUPBI Kypca XUMHUHM B OCHOBHOM IIKOJI€ ONPEAEIAIOTCS clelUpUKONd XUMUU Kak HayKu. [IoHsATHE «1IeHHOCTH» BKIIIOYAET €AUHCTBO
OOBEKTHBHOTO (CaM OOBEKT) U CYOBEKTUBHOTO (OTHOIIEHHE CyOBEKTa K OOBEKTY), OITOMY B KAa4eCTBE IIEHHOCTHBIX OPHEHTHUPOB XHMHYECKOTO
00pa3oBaHMsl BBICTYNAIOT OOBEKTHI, U3y4aeMble B Kypce XUMHUH, K KOTOpOMY Yy oOydarommxcs (GopMupyercs LEeHHOCTHOe oTHoweHue. IIpu stom
BEAYIIYIO POJIb UTPAIOT MO3HABaTEIbHBIC IIEHHOCTH, TaK KaK JAaHHBIA y4eOHBIA MpPEIMET BXOJUT B TPYIIY MPEAMETOB MO3HABATEIBHOTO IIMKIIA,
rJIaBHasl LieJIb KOTOPBIX 3aKJII0YAETCs B U3YUEHUU PUPOJIBI.
OcCHOBY MO3HaBaTENbHBIX IIEHHOCTEH COCTABISIOT HAyYHbIC 3HAHWS, HayYHbIE METObI MMO3HAHMS, a IIEHHOCTHBIC OpHUEHTALUH, (POPMHpPYEMBbIEC Y
o0yyJaroImuxcs B IpOLecce U3YyYeHUs! XUMUH, IPOSBIISIOTCS:

e B IIPU3HAHUU EHHOCTU HAYYHOI'O 3HAHUS, €r0 MPAKTUYECKON 3HAUMMOCTH, JOCTOBEPHOCTH;

e B IICHHOCTH XMMHYECKMX METOJOB MCCIIEN0BAHNS KUBOW U HEXKUBOW ITPUPOJIBI;

e B IIOHMMaHUH CIOKHOCTH U IPOTUBOPEUMBOCTH CAMOI0O ITpoliecca MO3HAHMS KaK U3BEUHOTro cTpemiieHus k Mctune.
B kauecTBe 00OBEKTOB LIEHHOCTEH Tpyda M ObITa BBICTYMAIOT TBOpUYECKAas CO3MJATENbHAasl JEATeIbHOCTh, 3/10pPOBBIH 00pa3 >KU3HHU, a LIEHHOCTHBIE
OpHUEHTAIINH CO/IEPKaHUS Kypca XUMUHU MOTYT paccMaTpUBaThCsl Kak (POpMHUPOBAHUE:

e  YB@XUTEJIBHOTO OTHOIIEHUS K CO3UAATEIbHON, TBOPUECKON JEATEIBHOCTH;

e TIOHMMAaHHUS HEOOXOAMMOCTH 37J0pPOBOr0 00pa3a KU3HU;

e MOTpeOHOCTU B 0€3yCIOBHOM BBIIIOJIHEHUH MPaBUJI 0€30MaCHOTO MCIIOJIb30BaHMsI BELIECTB B IOBCEAHEBHOM KU3HM;

e  CO3HATEIHLHOTO BbIOOpA OymyIel MPoPeCcCHOHATBHON NEATETLHOCTH.
Kypc xumum obnanaer BO3MOXXHOCTAMH UIs (HOPMHUPOBAHHUS KOMMYHHKATHBHBIX IIEHHOCTEH, OCHOBY KOTOPBIX COCTABIISIOT MPOLIECC OOILICHMS,
rpaMOTHasl peyb, a [ICHHOCTHbIE OPUEHTAIIMH HAIIPABJICHbI HA BOCIUTAHHE Y YUaIllUXCS:

e IPABUJIIBHOTO HUCIOJIb30BaHUS XMMHUECKON TEPMUHOJIOTUN U CUMBOJIMKHY;

e MOTPeOHOCTH BECTU AMAJIOT, BHICIYUINBATh MHEHHE ONIMOHEHTA, y4aCTBOBATh B AUCKYCCUU;

e  CHOCOOHOCTH OTKPBITO BBIpAXKaTh U OTCTAaUBAaTh CBOIO TOUKY 3PEHUSI.



VYuebublil mpeaMeT «XUMHUS», B COACPKAHUU KOTOPOTO BEAYIIIMM KOMIIOHEHTOM SIBJISIFOTCS HAYYHbIE 3HAHUS U HAyYHbIE METO/Ibl IO3HAHUS, TI03BOJISIET
HE TOJIBKO (POPMHUPOBATh Yy YYALIUXCS LEIOCTHYIO KapTUHY MHpa, HO M MPOOYXKAaTh y HUX SMOLMOHAIBHO-IEHHOCTHOE OTHOIIEHUE K U3y4yaeMOMY
MaTepHuaiy, CO31aBaTh YCIOBUA Ui (POPMHUPOBAHUSI CUCTEMBI IIEHHOCTEH, ONpeAeNsionield TOTOBHOCTh: BHIOMPATh ONPEACICHHYIO HalpaBIEHHOCTh
NeWCTBUH; 1eHCTBOBATh ONPEAEICHHBIM 00pa30M; OLIEHUBATh CBOM JEHCTBUS U IEHCTBUS APYTUX JIIOJIEH 110 ONpeeICHHBIM LIEHHOCTHBIM KPUTEPHSIM.
OCHOBHBIM Pe3yJbTaTOM IO3HABATEIFHOTO OTHOIIEHUS K MUDPY B KYJIbType SIBIISICTCS YCTAHOBIIGHHE CMBICIIA UM 3HAYECHUS COJEPKAHHUS OOBEKTOB U
ABJICHUH mnpupoisl. Takum oOpa3zom, No3HaBaTenbHas (YHKIMsS y4eOHOro mpeamera «XHMHUS» 3aKII0YaeTcs B CIIOCOOHOCTH €ro COJepXkKaHUs
KOHIICHTPUPOBATH B ce0e KaK 3HAHUS O BEIIECTBAX U XUMUYECKUX SBJICHUSAX, TAK U NO3HABAMENbHbIE YEHHOCMU.

OMHOWEHUSA '

K XMMHMYECKUM 3HAHUSAM KaK OJHOMY W3 KOMIIOHEHTOB KYJbTYphl YEJIOBEKa HapsAAy C APYTMMH €CTECTBEHHOHAYYHBIMU 3HAHUSAMH, €JUHOU
Pa3BUBAIOILEHCS CUCTEME;

K OKpYXalolleMy MUPY KaKk MUPY BELIECTB U MIPOUCXOAIIUX C HUMHU SIBICHU;

K [T03HABATEJIbHOM JEATEIbHOCTH (KaK TEOPETUUECKOM, TaK M SKCIIEPUMEHTAIbHOMN ) KaK HCTOYHUKY 3HAHMIA;

NOHUMAHUS.

00BEKTUBHOCTH U JIOCTOBEPHOCTH 3HAHUM O BEIIECTBAX U MPOUCXOISIINX C HUMU SIBICHUSX;

CJIO)KHOCTH M OECKOHEYHOCTH TpoIiecca Mo3HaHus (Ha MpUMepe UCTOPUN XUMUYECKUX OTKPBITHH);

JIeMCTBUS 3aKOHOB IIPUPOABI U HEOOXOAUMOCTH MX Y4eTa BO BceX cdepax JesITeIbHOCTH YellOBeKa;

3HAYCHHUs XMMUYECKHX 3HAHWW Ui pPEHICHUs TJI00aTbHBIX TMPOOJIEM YeIOBEYeCTBA (PHEPreTUYECKOH, CHIPhEBOW, MPOIOBOJIBCTBEHHOM,
3JI0pOBbSI U JIOJITOJIETUS YEIOBEKa, TEXHOJIOTUYECKUX aBapHil, I100aIbHOM SKOJIOTUH U JIP.);

BaXHOCTU Hay4YHBIX METOJOB MMO3HAHUS (HAOII0ACHUS, MOJIETMPOBAHUS, SKCIIEPUMEHTA U Jp.) MUpA BEILIECTB U PEaKIIHA.

Pacmupenue cep denoBedecKol OesTeTbHOCTH B COBPEMEHHOM COIMYME HEU30€KHO BiedeT 3a co00il HeoOX0AMMOCTh (OPMUPOBAHUS Y
yydalmxcs KyJabTyphl TpyJa U ObITa PU U3y4EHUH JII000T0 yu4eOHOro IpeMeTa, KoTopoe HEBO3MOKHO 0€3 BKIIOUEHHSI COOTBETCTBYIOUINX YeHHOCmel
mpyoa u bvima B COiepKaHne y4eOHOro npeamera « XuMHsD»:

OMHOWEHUS:

K TPYZIOBOH JI€ATEIIBHOCTH KaK €CTECTBEHHON (PU3MUECKON U MHTENIEKTYaIbHOM MOTpeOHOCTH;

K TpYAy KaK TBOPYECKOU AESITENIbHOCTH, O3BOJISAIONIEH IPUMEHSATh 3HaHUS Ha MPAKTHKE;

NOHUMAHUS He0OX0OUMOCIU

yueTa OTKPBITBIX U U3YYEHHBIX 3aKOHOMEPHOCTEH, CBEICHUI O BEIIECTBAX U UX IMPEBPAIICHUSX B TPYI0BOU €ATEIbHOCTH;

MOJTHOM peanu3any (U3NYeCKUX U YMCTBEHHBIX BO3MOXKHOCTEW, 3HAHUHM, yMEHUH, COCOOHOCTEH MpH BBITOJHEHMHM KOHKPETHOTO BHJA
TPYZIOBOH AESATENBHOCTH;

COXpaHEHMsI ¥ MOJIep KaHusl COOCTBEHHOT'O 3/10POBbsI U 3710POBbSl OKPY)KAIOIIUX, B TOM YHCJIE MUTAHUS C YUETOM COCTaBa M SHEPreTUYECKOH
LEHHOCTH THIIIH;

coOuro/IeHHs TpaBuiI 0€30MacHOrO MCIIOJIb30BAaHMsI BEIECTB (JIEKAPCTBEHHBIX MpEnapaToB, CPEACTB OBITOBOM XWMHH, NMECTHIIMIOB, roproye-
CMa304YHbIX MaTEPUaJIOB U Jp.) B IOBCEHEBHON KU3HU;



OCO3HAHMS JOCTHKEHUS JTMYHOTO yCIeXa B TPYIOBOU JEATEIILHOCTH 32 CYET COOCTBEHHON KOMIETEHTHOCTH B COOTBETCTBHH C COIIMATIBHBIMU
CTaHJIapTaMU M TOCJIEAYIOLUUM COLMAIBHBIM OJOOPEHHEM JOCTHKEHUNH HAyKH XUMHUHU U XMMHYECKOIrO MPOU3BOJACTBA ISl PA3BUTHUS COBPEMEHHOTO
o01ecTBa.

OnpIT 5MOIMOHATIBHO-IIEHHOCTHBIX OTHOUICHWH, KOTOPBIM ydalidecs IMOJIy4aloT MpPU H3YYEHHMH Kypca XMMHHU B OCHOBHOM IIKOJE,
CHOCOOCTBYET BBICTPAMBAHHIO UMH CBOCH KM3HECHHOW TIO3UIIHH.

Copnepxanue yueOHOro MpeAMeTa BKIIIOUAET COBOKYITHOCTb HPABCMBEEHHbIX YEHHOCHEN:

OMHOWEHUS:

K cebe (oco3HaHUME COOCTBEHHOIO JIOCTOMHCTBA, YYBCTBO OOIIECTBEHHOIO J0JIra, JUCIUIUIMHUPOBAHHOCTb, YECTHOCTb W TMPaBIUBOCTD,
MPOCTOTA U CKPOMHOCTH, HETEPIIUMOCTD K HECTIPABEIJIMBOCTH, TPU3HAHUE HEOOXOJMMOCTH CAaMOCOBEPILICHCTBOBAHMS);

K JIPYTUM JIIOAM (TyMaHH3M, B3aUMHOE YBa)KCHHE MEX[Y JIIOJIbMU, TOBAapHUIEcKas B3aUMOIOMOIIb M TPeOOBATEIbHOCTh, KOJUIEKTUBU3M,
3a00oTa O ApPYruxX JIOAAX, AaKTUBHOE pearupoBaHHe Ha cOObITHA (eaepalbHOTO, PETHOHAIBHOTO, MYHUIIUIAIBHOTO YPOBHEH, BBITIOJHEHUE
OOIIECTBEHHBIX MOPYUYCHU);

K CBOEMY Tpyany (IO0OpOCOBECTHOE, OTBETCTBEHHOE MCIIOJHEHHWE CBOMX TPYIOBBIX M y4eOHBIX 00sS3aHHOCTEH, pa3BUTHE TBOPYECKHX Hadal B
TPYIOBOH AESITENbHOCTH, IPU3HAHUE BAYKHOCTU CBOETO TPYJIa M PE3YIbTaTOB TPyAa APYTUX JIIOIEH);

K npupojae (O0epexHOe OTHOILIEHHWE K €€ OOraTrcTBy, HETEPHUMOCTb K HApYLIEHHSIM 3KOJOTMYECKMX HOPM U TPeOOBAHUM, DKOJIOTUYECKU
IpaMOTHOE OTHOIIEHHE K COXPaHEHUI0 ruapocdepsl, arMocdepbl, TOYBbI, OHOCHEPDI, YeTOBEUECKOTO OpraHi3Ma; OIIEHKa ACWCTBUS BOIPEKU 3aKOHAM
MIPUPO/IbI, IPUBOAIIAS K BOSHUKHOBEHUIO INI00aIbHBIX MPOOIIEM);

NOHUMAHUS He0OX0OUMOCIU:

YBQ)XUTEJIBHOTO OTHOUIEHMSI K JOCTHIKEHHMSIM OTEUECTBEHHOW HAYKH, HCCIIEJOBATEIbCKON NEeATENIbHOCTH POCCUHCKHUX YUEHBIX XHMMKOB
(MaTpuOTUYECKUE YYBCTBA).

OO0pa3oBaHue npeacTaBlIeHU, (OpMHUpPOBaHHUE MOHATHI B 0O0yYE€HUM XMMHUU MPOUCXOIUT B Mpoliecce KOMMYHHMKAIIMU C UCIIOJIb30BAaHUEM HE
TOJIKO €CTECTBEHHOTI'O S3bIKa, HO M XUMHUYECKUX 3HAKOB, ()OPMYJI, YpaBHEHUI XUMHUYECKUX peakluii, 0003HAYAIOIUX 3TH BELIECTBA U SBJICHUS, T. €.
XUMHUYECKOTO S3bIKA.

Takum o0Opa3om, y4eOHbI npeamer KXUMHS>> UMeeT OOJbIINE BO3MOXKHOCTH I (OPMHUPOBAHUS Y YYAIUXCSH KOMMYHUKAMUGHBIX
UEeHHOCmell:

He2amueHo20 OMHOULeHUs K.

HapYIICHUIO HOPM fA3bIKa (€CTECTBEHHOI'O M XUMHUYECKOTr0) B pa3HbIX UCTOYHMKAX HH(popmanuu (iuteparypa, CMU, UntepHer);

3aCOPEHUIO peYH;

NOHUMAHUS He0OX0OUMOCIU:

MPUHATUS PA3TUYHBIX CPEJICTB U MPUEMOB KOMMYHUKAIUU;

noJiyueHus: "HPOpMaIuu U3 Pa3InYHbIX HCTOUHUKOB;

apryMEHTUPOBAHHOMN, KPUTUYECKOU OIIEHKH MH(POPMAIINH, MTOJTYIEHHON U3 pa3TUYHBIX HCTOUHUKOB;

COOO0ILIeHUsI TOYHOM U JOCTOBEPHOI MHPOpMAIIHH;



SICHOCTH, JJOCTYITHOCTH, IOTUYHOCTH B 3aBUCUMOCTHU OT LIEJIH, IOJTHOTHI WJIH KPATKOCTHU U3JI0KEHUS HH(POPMAIUH;

CTPEMIICHUS TOHITh CMBICI OOPAILCHHOM K YelIOBEKY peur (YCTHOW M MMChMEHHOM );

BEJICHUS JMAJIoTa JJIsS BBISBICHHS Pa3HBIX TOYEK 3PCHHSI HA pacCMaTpUBaeMyr0 WH(GOPMAIIMIO, BBIPAKEHUS JIMYHBIX OIICHOK U CYXKICHHM,
MIPUHSATHS BBIBOJIA, KOTOPBIHA (POPMHUPYETCSI B TPOIECCe KOMMYHHUKAITHH;

MPEIbSBICHUS CBUICTEIBCTB CBOCH KOMIIETEHTHOCTH U KBaTU(UKAIIMU TI0 PACCMAaTPHUBAEMOMY BOIIPOCY;

YBKEHHUS, TPUHATHS, TOJICPXKKH CYIISCTBYIOIIUX TPAIUINHA U OOIIUX HOPM SI3bIKA (€CTECTBEHHOTO U XUMUYECKOTO);

CTPEMJICHHS] TOBOPUTH, UCTIONB3YS H3y4yaeMble XUMHUYECKUE TCPMUHBI U TIOHATHS, HOMEHKIIATYpy HEOPTAaHUYECKUX U OPTAaHUYECKUX BEIIECTB,
CHMBOJIBI, (DOPMYJTBI, MOJICKYJISIPHBIC M HIOHHBIC YPAaBHEHHUSI PEAKIIHH.

Jlist hopMuUpOBaHUS TYXOBHOHM JTMYHOCTU MPEXKIEC BCETO HEOOXOTUMO Pa3BUBATH ACTETHUYECKOE OTHOIICHHME YeJIOBEKa K JCWCTBUTEIHHOCTH,
TBOPYECTBO M COTBOPYECTBO NPU BOCIPHITUU ICTETHYECKUX SBICHHM, KOTOPBIMH B Kypce€ XMMHUU MOTYT CIY)KUTh: MPUpona (MUHEPAJIbl); H3CTus,
M3rOTABIIMBAEMBIC YEIIOBEKOM M3 PA3JIMYHBIX BEIIECTB U MATCPUAIOB (FOBEIIMPHBIC YKPAIICHUS, TTAMSITHUKH apXUTEKTYPHI U T. JI.). XUMHUS [T03BOJISET
TaKke GOpMHUPOBATH MOTPEOHOCTH

YeJIOBEKa B KPACOTe U JICITEILHOCTH 10 3aKOHAM KPACOTHI, T. €. 9CMemuyeckue YyeHHOoCmu.

NO3UMUBHOE UYECMEEHHO-YEHHOCIHOe OMHOULEHUE

K OKpYXaroniemy MUpy (KpacoTa, COBEPIICHCTBO U TAPMOHHSI OKPYXKAIOIICH MPUPOIBI M KOCMOCA B IIEJIOM);

K MPUPOJHOMY MHPY BEIIECTB M UX MPEBPAIICHUI HE TOJBKO C TOUKH 3PEHUS MOTPEOUTEIs], 2 KAaK K HCTOYHUKY IPEKPACHOTO, TAPMOHUYHOTO,
KpPacuBOTO, IMOYHHSIONIETOCS 3aKOHOMEPHOCTSIM, TTPOITOPIUOHAILHOTO (HA TIPUMEPE B3aUMOCBSI3U CTPOCHUS M CBOHMCTB aTOMOB U BEIIIECTB);

K BBINOJHCHUIO Y4YeOHBIX 3a7ad Kak K IPOLECCY, JIOCTaBISIOIIEMY 3CTETHYECKOE YIOBOJIBCTBUE (KPAaCHUBOEC, H3SANIHOE PEIICHUE WU
JI0Ka3aTeNIbCTBO, MPOCTOTA, B OCHOBE KOTOPOU JIC)KHUT TAPMOHUS ),

NOHUMAHUE He0DXO0OUMOCTU.

M300paXCHUS] WCTHHBI, HAyYHBIX 3HAHWA B YYBCTBEHHOH (opme (Hampumep, B MPOU3BEACHUSX HCKYCCTBA, TOCBSAIICHHBIX HAyYHBIM
OTKPBITHSM, YUEHBIM, BEIIECTBAM M UX MPEBPAIICHUSIM);

MPUHSITHS TPATMYECKOTO KaK JIPAMATHYECKON (POPMBI BBIpAKEHHUS KOH(MIMKTA HEMPUMHPHUMBIX IPOTHBOIIOJIOKHOCTEH, UX CTOJIKHOBEHUS (HA
MpUMepe BBIIAIONINXCS HAYYHBIX OTKPBITHH, KOH(IUKTA YyBCTBA U JI0JITa, OOIIECTBA M TUYHOCTH, PEAIbHOCTH U Ueana).

TakuM 00pa3oM, cojepKaHue Kypca XUMHANA OCHOBHOM IIIKOJIBI TIO3BOJISIET C(HOPMHUPOBATH y yUAIMXCS HE TOJIBKO IMO3HABATEIHHBIC IICHHOCTH,
HO U JIpyTHe KOMIOHEHTHI CUCTEMBI IIEHHOCTE!: TpyAa U ObITa, KOMMYHUKATHBHBIC, HDABCTBEHHBIE, ICTETUUYECKHUE.

JINYHOCTHBIMHM Pe3yIbTaTaAMH H3yYSHUS MpeaMeTa « XUMUI» B 8 KiTacce SBISIOTCS CIICTYIOIINE YMCHHUS

® O0CO3HaBaTh €AMHCTBO M IEIOCTHOCTh OKPYXKAIOIIETO0 MHUPA, BO3MOKHOCTH €r0 MO3HABAEMOCTH M OOBSICHUMOCTH Ha OCHOBE JOCTHKCHHMA
HAYKU;

® TIOCTENIEHHO BBICTPAWBATh COOCTBEHHOE IIEIOCTHOE MHUPOBO33PEHHE: OCO3HABaTh MOTPEOHOCTh M TOTOBHOCTh K CaMOOOpa30BaHHIO, B TOM
YHCIIC ¥ B paMKaX CaMOCTOSITEIILHOM JISATSIIbHOCTH BHE IITKOJTBI;

® OIICHUBATh XKU3HEHHBIC CUTYAIIMU C TOUYKHU 3pEHUs 0€30MacHOro 00pa3a >KU3HHU U COXPaHEHUS 3710POBbSI;

® OIICHHUBATbH IKOJIOTHMUECKUN PUCK B3aUMOOTHOIIIEHUH YeJIOBEeKa U MIPUPO/IBI.



e (HopMHUPOBATH IKOJIOTUYECKOE MBIIUICHNE: YMEHHE OIEHUBAThH CBOIO JIEATEIBHOCTh U MOCTYIKU JPYTUX JIFOJCH ¢ TOUYKHU 3PEHUS COXPAHCHUS
OKpY’KaloIIel Cpebl - TapaHTa )KU3HU U OJ1arornoydus Jroaei Ha 3emie.
MeTanpeaMeTHBIMHU pe3yIbTaTaMU U3YUYEHUS Kypca «XUMHSI» IBISIETCS (POPMUPOBAHKHE YHUBEPCATbHBIX yueOHbIX nerictBril (Y'Y /).
Pecynamusnvie YV/I.
® CaMOCTOSITeNIbHO OOHAPYKUBATh U (POPMYIUPOBATH YUEOHYIO TPOOIEMY, ONIPEAETATh 1Ieflb y4eOHOM! AeITeTbHOCTH;
® BBHIJIBUraTh BEPCUU pEIICHUS MPOOJIEMBbI, OCO3HABATh KOHEYHBIA pe3yibTaT, BBIOMPATh U3 MPEUIOKEHHBIX U HCKATh CaMOCTOSITEIHHO
Cpe/ICTBa JIOCTUKEHUS LIEIH;
® COCTaBJIATH (MHIUBUYaJIbHO WM B IPYIIIE) IUIaH PEIICHUS TPOOIIEMBI;
e paboTas Mo IIaHy, CBEPSITh CBOU ACMCTBUS C LENbIO U, TP HEOOXOAUMOCTH, UCIIPABIIATH OIIMOKU CAMOCTOSITENIHLHO;
® B JMAaJIOre C YYUTEJIEM COBEPIICHCTBOBATH CAMOCTOSITENILHO BHIPAOOTAHHBIE KPUTEPUH OLICHKHU.
losznasamenvuvie YVJI:
® AHAIM3HUPOBATH, CPABHUBATH, KIIACCU(DHUIIUPOBATH U 0000MIaTh PAKTHI U SBJICHHS. BBISIBISATH IPUYUHBI U CIICIACTBHUS MIPOCTHIX SIBIICHU.
® OCYIIECTBISATh CPABHEHHE, KIIACCU(PHUKALINIO, CAMOCTOSATEIHLHO BIOUpAss OCHOBAHUS U KPUTEPHUH JIJIS1 YKA3aHHBIX JIOTHYECKUX OTEepallnii;
® CTpPOMTb JIOTUYECKOE PACCYKIEHUE, BKIIOYAIOIIEE YCTAHOBICHUE IPUUNHHO-CIIEACTBEHHBIX CBSI3EH.
CO3/1aBaTh CXEMATHUECKHUE MOJIEJH C BBIICTICHUEM CYIIECTBEHHBIX XapaKTEPUCTHK OOBEKTA.
COCTaBIISITh TE3UCHI, PA3JIMYHBIEC BUBI TUTAHOB (TIPOCTHIX, CIOKHBIX U T.I1.).
peoOpa3oBbIBATh HH(POPMAIIMIO M3 OJJHOTO BHJA B APYroil (TabIuIly B TEKCT U TIp.).
YMETh ONPEIENATh BO3MOXKHBIE HCTOYHHKU HEOOXOJMMBIX CBEICHHM, MPOU3BOIUTH MOUCK MH(pOpPMAINK, aHATU3UPOBATh U OICHUBATh €&
JIOCTOBEPHOCTb.
Kommynuxamuenvie YVJI[:
CaMoCTOSTeTbHO OpPraHU30BbIBaTh yueOHOE B3aWMOJCUCTBUE B Tpymie (OmpeneisTh OOILIue e, pacupeaeNsTh POIH, T0TOBAPUBATHCS APYT C
JIPYTOM U T.JI.).
IlnannpyemMble pe3y/ibTaThbl OCBOCHHUSI Y4eOHOI0 mpeaMera
JlesiTenbHOCTh 00pPA30BaTENILHOTO YUPEKICHUs 00111ero o0pa3oBaHus B OOYUEHUH XUMHUH JIOJDKHA ObITh HalpaBiieHa Ha JOCTHKEHUE 00yUYarOIIUMHUCS
CJIEIYIOIUX JUYHOCTHBIX Pe3yJIbTATOB:
1. B I1EHHOCTHO-OPHEHTAIMOHHOW cdepe - YyBCTBO TOPAOCTH 3a POCCHUUCKYI0 XHMHYECKYI0 HAyKy, T'YMaHU3M, OTHOIICHHE K TpPYIY,
LEJEeYyCTPEMIIEHHOCTh, CAMOKOHTPOJb U CAMOOIIEHKA;
2. B TPYIOBOH cdepe - TOTOBHOCTh K 0CO3HAHHOMY BHIOOPY JalibHEHIIEH 00pa3oBaTebHON TPaeKTOPHUH;
3) B mo3HaBaTENbHOMN (KOTHUTUBHON, HHTEIUIEKTYaIbHON) cepe —MOTUBAIMS YUEHUS, YMEHUE YIPABIATh CBOCH MO3HABATEIHHON ACSITEILHOCTHIO.
MeTanpeaMeTHBIMHU Pe3yJdbTATAMM OCBOCHHS BBIITYCKHUKAMH OCHOBHOM IIIKOJIBI IPOTPAMMBI 110 XHUMHH SIBJISIOTCS:
1. BrnajeHWe yHHBEpPCaIbHBIMH E€CTECTBEHHO-HAYYHBIMU CIOCOOAMH JESTENBHOCTH: HAOMIOJCHUE, H3MEPEeHHe, OJKCIEPUMEHT, Y4eOHOe
HCCTIeI0BaHNE; TPUMEHEHNE OCHOBHBIX METOOB TIO3HAHUS (CHCTEMHO-UH(OPMAIIMOHHBIA aHAIIN3, MOJICTTUPOBAHUE) JIJIST U3YUEHHUS PA3INUHBIX
CTOPOH OKPYKarOLIEN NEHCTBUTEIBHOCTH;




2. WCIONHh30BaHUE YHUBEPCAIBHBIX CIIOCOOOB JIEATEIBHOCTH MO PEIICHUIO0 TPOOJIEM H OCHOBHBIX MHTEIUICKTYAIBHBIX OTEpAIUii: UCIIOIb30BAHHE
OCHOBHBIX MHTEIUICKTYAJIbHBIX OIEpaIuii: pOpMyIHpPOBaHUE TUTIOTE3, aHATIM3 U CHHTE3, CPaBHEHHE, 0000IICHNE, CHCTEMATH3allNsl, BhISBICHHE
MIPUYUHHO-CIICICTBEHHBIX CBS3€H, MOMCK aHAJIOTOB;

3. yMEHHE reHepupOBaTh UICH U ONPEILIISATh CPEICTBA, HEOOXOAMMBIC IS UX Pean3alluu;

4. yMeHUe ONpeaensaTh IeNU U 3a7auu A TeIbHOCTH, BRIOMPATh CPEICTBA PeaTU3allii 1IEJIA U IPUMEHSTh UX Ha TPAKTHKE;

5. MCHonBp30BaHUE PA3TMYHBIX HCTOYHUKOB IS TIOJTYYCHUSI XUMUYECKOH HH(OPMAIIHH.

IIpenmMeTHBIMH pe3yJIbTATAMM OCBOCHHSI BBITYCKHUKAMU OCHOBHOM IITKOJIBI TIPOTPAMMBI TIO XUMUH SIBJISIFOTCSI:

1. B mo3naBarensHO# chepe:

- IaBaTh OMPEACIICHUS U3yUYCHHBIX MOHITHN: BEIIECTBO (XMMHUECKUN JIEMEHT, aTOM, HOH, MOJIEKYJIa, KPUCTAJUTMYECKasl PEIIETKa, BEIIECTBO, ITPOCTHIC
Y CIIO’KHBIC BEIECTBA, XUMHUYECKasi popMylia, OTHOCUTENbHAS aTOMHAsI Macca, OTHOCUTENIbHAs MOJICKYJISIPHAsE Macca, BaJICHTHOCTh, OKCUJIBI, KUCIIOTBI,
OCHOBaHUS, COJIM, aM(POTEPHOCTh, WHAMKATOP, TEPUOJIUUYSCKUN 3aKOH, MEPUOJUYECKasl CUCTEMa, MEPUOANYECKas TaOJMIa, W30TOIbBI, XUMHUYECKas
CBSI3b, DIICKTPOOTPHIIATEIILHOCTh, CTEIICHh OKHUCIICHUS, JICKTPOJIUT); XUMHUYECKas peakius (XUMHUECKOE YpaBHEHHE, TCHETUYECKas CBS3b, OKUCIICHHE,
BOCCTAHOBJICHHE, MJICKTPOJIUTHYCCKAS TUCCOIMAIIHS, CKOPOCTh XUMUYCCKOU PEAKITUN ),

- hopmynupoBath nepuonnveckuii 3akoH [I.11.MeHeneeBa u pacKpbiBaTh €ro CMbICI;

- ONHCHIBATH JEMOHCTPAIMOHHBIE W CAMOCTOSITEIIEHO IMPOBEICHHBIC IKCIIEPUMEHTHI, UCIIOJIB3YS JIJISl 3TOTO €CTECTBEHHBIN (PYCCKUH, POJIHOM) S3BIK H
SI3BIK XHUMUH;

- OIIUCBIBATH U PA3JINYaTh U3yUCHHBIE KIIACCHI HEOPTaHUICCKUX COCIMHEHUH, MPOCTHIC U CII0XKHBIC BEIIECTBA, XUMUICCKHIE PEAKIUH;

- KITacCU(PUIIMPOBATh U3YUYCHHBIC OOBEKTHI U SBJICHUS;

- Ha0JIFO/1aTh JIEMOHCTPHPYEMBIE H CAMOCTOSTEIIFHO TPOBOAMMBIE OITBITHI, XHMUYCCKUE PEAKIINH, IPOTCKAIONINE B IIPUPOJIC U B OBITY;

- IeTaTh BBIBOJIBI M YMO3AKIIIOUEHHUs U3 HAOMIOIEHUH, N3YUEHHBIX XUMHUYECKUX 3aKOHOMEPHOCTEH, MPOTrHO3UPOBATh CBOICTBA HEU3YUCHHBIX BEIIIECTB
10 aHAJIOTHH CO CBOMCTBAMHU U3YYCHHBIX;

- CTPYKTYPHUPOBATh U3yYEHHBIH MaTepual U XUMHUECKYI0 HHGOPMAIUIO, TOTYYEHHYIO U3 IPYTHUX UCTOYHUKOB;

- MOJICIUPOBATh CTPOEHHE ATOMOB JIEMEHTOB MIEPBOTO - TPETHETO MEPUOIOB, CTPOCHHUE POCTEHIIINX MOJICKYII.

2. B 11eHHOCTHO-OpUEHTAIMOHHO cdepe:

- AQHAIM3MPOBATh WM OICHWBATH TIOCICICTBUS IS OKPYXKAIOMICH Cpebl OBITOBOM ¥ TMPOW3BOJCTBEHHOW JEATEIHLHOCTH YEIOBEKA, CBS3aHHOU C
nepepaboTKOM BEIIECTB;

- pa3BACHATH HA TpuMepax (NMPUBOIWTH MPUMEPHI, MOATBEPIKIAIONINE) MAaTEPUATHLHOE SAMHCTBO M B3aUMOCBSI3b KOMIIOHEHTOB JKUBOW M HEXHBOU
MIPUPOJIBI M YEIOBEKa KaK BAXKHYIO YacTh STOTO €IUHCTBA;

- CTPOUTH CBOE MTOBEJACHUE B COOTBETCTBUH C MPUHITUTIAMH OSPEKHOTO OTHOIIECHUS K TIPUPOJIE.

3. B TpynoBoii cdepe:

- IJTAHUPOBATH U MPOBOJIUTH XUMUICCKUH SKCTICPUMEHT;

- HCIIOJIb30BATh BEIIIECTBA B COOTBETCTBUHU C MX IMPEIHA3HAUYCHUEM U CBONCTBAMU, OMMUCAHHBIMU B MHCTPYKIUSAX 110 TIPUMEHEHUIO.

4. B cdepe 6e30macHOCTH KUZHEACITSIBHOCTH:



- OKa3bIBaTh MEPBYIO MOMOIIL TIPU OTPABJIICHHSX, 0’KOTAX M IPYTHX TPaBMaX, CBS3aHHBIX C BEMIECTBAMU U JIAOOPATOPHBIM 000PYIOBAaHUEM.
Ili1anupyeMble peAMeTHbIE Pe3YJbTAThI 0CBOEHHSI 00pa30BaTeJIbHOM NporpaMMbl o Xumuu 8kJiacc

OcHOBHbIE NOHATHSI XUMHUH (YPOBEHb AaTOMHO-MOJIEKYJISIPHBIX NPeICTABJICHUI)

OO0yyaromuiicss HayYuTCs:

* OMUCBIBATH CBOMCTBA TBEPIBIX, JKUIKUX, TA3000pa3HBIX BEIIECTB, BBIACISISI HX CYIIICCTBCHHBIE MPU3HAKHY;

* XapaKTepu30BaTh BEILIECTBA IO COCTaBY, CTPOCHUID M CBOICTBaM, YCTaHaBIMBATh NPUYMHHO-CJIEJACTBEHHBIE CBSA3M MEXKIY [IaHHBIMU
XapaKTepUCTUKAaMU BEILIECTBA;

* PacKpbIBaTb CMBICI OCHOBHBIX XUMHUYECKHX IOHATUH «aTOM», «MOJIEKYJIa», «XUMHUYECKUU 3JIEMEHT», «IPOCTOE BEIIECTBOY», «CIO0KHOE
BELIECTBOY», «BAJIEHTHOCTHY, UCIOJIb3Ys 3HAKOBYIO CUCTEMY XUMUU;

* 1300pakaTh COCTaB MPOCTEHMIINX BEIIECTB C MOMOIIBI0O XUMHUYECKHX (OPMYT M CYIIHOCTh XMMHUYECKHX PEAKIHUil C MOMOIIbI0 XUMUYECKHX
YPaBHEHU;

* BBIUUCIISATh OTHOCUTENIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, a TAKXKE MACCOBYIO JOJIF0 XUMHYECKOTO 3JIEMEHTA B COECIMHEHUSIX
JUTSI OLIEHKHU MX MPAaKTHYEeCKOW 3HAYMMOCTH;

* CPaBHMBATh I10 COCTAaBY OKCHU/Ibl, OCHOBAHUS, KIUCIIOTBI, COJIH;

* KJIacCH(pUIIMPOBATH OKCHIBI U OCHOBAHHMS 110 CBOWCTBAM, KHCJIOTHI M COJIU TI0 COCTAaBY;

* OIIMCBIBATh COCTAaB, CBOICTBA U 3HAUEHUE (B MPUPOJIE U MIPAKTHUUECKOM EATEIHHOCTH YeJI0BEKa) MPOCTHIX BEIIECTB — KUCIOPOAA U BOAOPO/A;

* 1aBaTh CPaBHUTEJIbHYIO XapaKTEPUCTUKY XUMUYECKUX 3JIEMEHTOB U BaXXHEHIINX COETUHEHUM €CTECTBEHHBIX CEMENCTB LIEJIOUYHBIX METAJUIOB U
raJOreHoB;

* 110J1b30BaTHCSI TAOOPATOPHBIM 00OPYIOBAaHUEM U XUMUYECKON TOCY101;

* POBOJIUTH HECIOKHBIE XUMUYECKUE OMBITHl U HAOIIOJACHHS 3a M3MEHEHHSMHU CBOWMCTB BEILIECTB B NPOIECCE UX MPEBPAIICHUIt; COOM0IAThH
IpaBWJia TEXHUKH 0€30IaCHOCTH MPY IPOBEACHUH HA0IIOIEHNUHN U OIBITOB;

* pa3nuyaTh SKCIEPUMEHTAIBFHO KUCIOTHI U IIENOYH, MONb3YACh MHIMKATOpaMHU; OCO3HaBaTh HEOOXOIMMOCTh COOMIOEHHS Mep 0€30MacHOCTH
IIpHU 0OpaIeHUH ¢ KUCIOTaMU U IIET0YaMH.
OOyuaronuiics HOIYYUT BO3MOXKHOCTh HAYUUTHCS:

* IPaMOTHO 00paIIaThCs C BEIIECTBAMHU B TOBCETHEBHOM KU3HHU;

* 0CO3HaBaTh HEOOXOJMMOCTb COOJIIOIEHUS MTPABHJI SKOJIOIMUECKH 0€3011acHOr0 MOBECHNS B OKpY’KaloIlel IpUpoaHOil cpere;

* [IOHUMaTh CMBICI M HEOOXOJUMOCTh COOJIOJEHUS MpENNUCaHUM, MpeasaraéMblXx B HMHCTPYKLUHUAX IO HCIOJIb30BAHHUIO JIEKApCTB, CPENICTB
OBITOBOY XMMHH U JP.;

* HCIIOJIB30BaTh IPUOOPETEHHBIE KIIIOUEBbIE KOMIETEHTHOCTH MPH BBIMOJIHEHUH HCCIIEI0BATENbCKUX MPOEKTOB MO U3YUEHHUIO CBOMCTB, CIIOCOOOB
MOJIYYEHUS U PACO3HABAHUSI BEIIECTB;

* pa3BUBaTh KOMMYHHUKAaTUBHYIO KOMIIETEHTHOCTb, UCIIOJIb3Ys CPEJICTBA YCTHOM M MUCbMEHHOM KOMMYHUKALMU IpU paboTe ¢ TeKCTaMu y4yeOHHKa
Y JIOTIOJIHUTEIHHON JTUTEPaTypO, CIPABOYHBIMU TA0JIUIIAMH, TIPOSBIISTH TOTOBHOCTh K YBRKCHHIO HHOW TOYKH 3pEHHsI IPU 0OCYKIEHUU PE3yIbTaTOB
BBITIOJTHEHHON paOOoThI;



* OOBEKTHBHO OILICHUBATh MH(GOPMAIMIO O BEIMIECTBAX M XUMHUYECKUX MPOIECCaX, KPUTUYECKH OTHOCUTHCS K TCEBJOHAYYHOW WH(OpMAIUH,
HeZ00POCOBECTHOM pekiiaMe, Kacarollecs NCIOJIb30BAHUS Pa3IMUHbIX BEIIECTB.

Ilepuoguyecknii 3aK0H U NepUoOANYECKasi cUcTeMa XuMH4yecKux 3jeMeHToB JI. M. MenaeneeBa. CTpoeHue BelecTBa

OO0yyarmuiicss HayYnuTCS:

* KJIacCU(UIIUPOBATH XUMHYECKHUE AIIEMEHTHI Ha METAJLTbI, HEMETAILIIBL;

Ha DJIEMEHTBI, OKCHJABI M TUIPOKCHUIBI KOTOPHIX aM(OTEpHBI, U WHEPTHBIC SJIEMEHTHI (ra3bl) JUIsi OCO3HAHHUS BAXXHOCTH YHOPSJOYEHHOCTH
Hay4HbIX 3HAHUU;

* pacKpbIBaTh CMbIC Nepuoauyeckoro 3akona J[. . Menneneesa;

* OMUCBIBATH U XapaKTEPU30BaTh TAOIMYHYIO (POPMY MEPHOANICCKON CHCTEMbBI XUMUYECKUX SJIEMEHTOB;

* XapaKTepu30BaTh COCTAB aTOMHBIX SJIEp M PACHPEEICHUE YUCTa SJIEKTPOHOB 10 3JIEKTPOHHBIM CIOSIM aTOMOB XMMHMUYECKUX 3JIEMEHTOB MaJIbIX
MIEPUO/IOB MEPUOJINUECKON CUCTEMBI, a TAKXKE KaJIus U KaJIbLIUS,

* pa3IMyaTh BUJIbl XMMUYECKOM CBSI3U: HOHHYIO, KOBAJIECHTHYIO MOJISIPHYIO, KOBAJIEHTHYIO HETIOJISPHYIO M METAININYECKYIO;

* H300pakaTh IEKTPOHHO-HOHHBIC (DOPMYIIBI BEIIECTB, 00Pa30BAaHHBIX XUMUYCCKIMHU CBSI3SIMH PA3HOTO BHJIA;

* BBISIBJISITh 3aBUCUMOCTb CBOMCTB BEUIECTB OT CTPOCHUS UX KPUCTALNIMYECKUX PEIIETOK: HOHHBIX, aTOMHBIX, MOJIEKYJISPHBIX, METANINYECKHX;

* XapaKTepU30BaTh XMUMHUYCCKUE DJIEMEHTHl M MX COCJAMHCHHS HAa OCHOBE ITOJIOKCHHS JJICMCHTOB B TICPUOJUYECKON CHCTEME M 0COOCHHOCTEH
CTPOEHHUS UX aTOMOB;

* ONKUCHIBATh OCHOBHBIE 3Tamnbl OTKpbITUA [l. 1. MenaeneeBbIM NmeproIMYecKOro 3aKOHa M MEPUOJUYECKON CHUCTEMbl XUMUYECKUX HJIEMEHTOB,
KHU3Hb U MHOTOOOpa3HYIO HAYYHYIO JESATEIBHOCTh YUEHOTO;

* XapaKTepru30BaTh HAYYHOE W MHPOBO33PEHUYECKOE 3HAYCHHUE MEPUOIMYECKOTO 3aKOHA M TMEPUOJAMYECKOM CHUCTEMbl XMMUYECKHX JJIEMEHTOB
. . Menaeneena;

* OCO3HABaTh HAyYHBIE OTKPBITHS KaK pe3yibTaT JIUTEIbHBIX HAOJIONEHHUM, OIBITOB, HAYYHOW IIOJIEMHUKH, TMPEOJOJCHUS TPYAHOCTEH U
COMHEHH.

OO0yuaromuiicst MOTYYUT BO3MOKHOCTh HAYIUTHCS:

* OCO3HABaTh 3HAYEHNE TEOPETUUECKUX 3HAHUH JJIs1 IPAKTUUECKOU JEATEIbHOCTH YEJIOBEKA;

* OMKUCHIBATH U3yUYEHHBIE OOBEKTHI KaK CUCTEMBI, IPUMEHSS JIOTUKY CUCTEMHOTO aHAJIN3a;

* MPUMEHATh 3HAHUSA O 3aKOHOMEPHOCTSIX MEPHOJUYECKONH CHUCTEMBbl XUMHYECKHX OJJIEMEHTOB i OOBSCHEHHsS W TPEIBUICHHS CBOWCTB
KOHKPETHBIX BEIIECTB;

* pa3BUBaTh HHHOPMAITMOHHYIO KOMIIETEHTHOCTD IMOCPEICTBOM YTITYOJIeHUs 3HAHUH 00 MCTOPUU CTaHOBJICHUS XUMUYECKOW HAYKU, €€ OCHOBHBIX
MTOHSATUHN, IEPUOINYECKOTO 3aKOHA KaK OJTHOTO M3 BAKHEUIITNX 3aKOHOB MPUPO/IBI, a TAKIKE O COBPEMEHHBIX JOCTIKCHHSIX HAYKU U TEXHUKH.

MHoroo0pa3ne XuMHU4eCKHX peakuui

OO0yuaromuiicss HayYuTCs:

* OOBSICHATH CYTh XUMHUYECKHX MPOIECCOB U UX MPUHIUIHAIBEHOE OTJINYUE OT PUINIECKUX;

* Ha3bIBATh MTPU3HAKHU U YCIOBUS MPOTEKAHUS XUMUICCKUX PEAKITUN;



* YCTaHABIMBATh MPUHAIJICKHOCTh XUMUYECKON PEaKIUU K ONPEISIEHHOMY THITY TIO OJHOMY M3 KJIacCU(DUKAIIMOHHBIX MTPU3HAKOB: 1) 1O 4uCly U
COCTaBY UCXOIHBIX BEIIECTB U MPOAYKTOB PEAKINH (PEaKLUu COeIMHEHUS, PA3JIOKEHUS, 3aMeIlleHUsI 1 00MEeHa); 2) MO BbIACICHUIO UIN MOTJIONICHUIO
TEIUIOTHl (PEaKIMU SK30TEPMHUUECKHE W DHAOTEPMHUYECKHE); 3) M0 U3MEHEHHUIO CTENEeHEH OKHUCICHUS XHUMHUYECKHUX OJJIEMEHTOB (peakuuu
OKHCJIUTEIHHO-BOCCTAHOBUTEIIBHEIE); 4) TI0 00pPaTUMOCTH Tporiecca (peakiuy 00paTuMbIe U HEOOpaTUMBIE);

* Ha3bIBaTh (DAKTOPHI, BIUSIOIINE HA CKOPOCTh XUMHUECKUX PEaKIIHiA;

* Ha3bIBaTh (DAKTOPBI, BIUAIOIINE HA CMEIIEHUE XUMUYECKOTO PAaBHOBECHSI;

* COCTaBJISATh YPABHEHUS DJIEKTPOJUTHYECKOM AUCCOLMALIMU KHUCIIOT, LIENOYEH, COJIEH; MOJIHBIE U COKPAUIEHHBIC MOHHBIC YPABHEHHUS pPEAKLIMI
oOMeHa; ypaBHEHHS OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIHIA;

* MPOTHO3UPOBATh MPOAYKTHl XWMHUYECKUX peakiuuid 1o (opmyrnam/Ha3BaHUSM HUCXOIHBIX BEIIECTB; OMPEACISATh HCXOIHBIE BEIIECTBA IIO
dbopMynaM/Ha3BaHUSAM MPOJYKTOB PEAKIINH;

* COCTaBJIATh YPAaBHEHUS PEAKIMi, COOTBETCTBYIONIMX MOCIIECIOBATEIHLHOCTH («IIETIOYKE») MPEBPAIICHUI HEOPraHUYECKUX BEIIECTB PA3THMUYHBIX
KJIACCOB;

* BBISIBJISITH B MIPOIIECCE DKCIIEPUMEHTA MPU3HAKU, CBUJIETEIHCTBYIOIINE O MPOTEKAHUH XUMUYECKON PEaKIInu;

* IPUTOTOBJIATH PACTBOPHI C OMPeIeIEHHON MacCOBOH J10JIel pacCTBOPEHHOTO BEIIECTBA,

* OIPECIISTh XapaKTep CPeibl BOJAHBIX PACTBOPOB KUCIIOT M IIETI0YEH 110 U3MEHEHHIO OKPACKU WHIUKATOPOB;

* IPOBOJIUTH KAUECTBEHHBIE PEaKIIUH, MOATBEPKIAIOIINE HATMYUE B BOJIHBIX PACTBOPAX BEIIECTB OT/EIbHBIX KATHOHOB M AaHHOHOB.

OO0yuaromuiics MOTYyYUT BO3MOKHOCTh HAYUUTHCS:

* COCTaBJIATh MOJICKYJISIPHBIE U MOJIHBIE HOHHBIE YPABHEHUS IO COKPAIIEHHBIM HOHHBIM YPAaBHEHUSIM;

* IIPUBOJIUTH MIPUMEPHI PEAKIINMA, TOATBEPKIAIOIINX CYIIECTBOBAHUE B3aUMOCBSI3U MEXK/Ty OCHOBHBIMU KJIACCAMU HEOPTraHUYECKHUX BEIECTB;

* MPOTHO3UPOBATH PE3YIBTATHl BO3ACHCTBHSI pA3IMUHBIX (DaKTOPOB HA U3MEHEHHE CKOPOCTH XMMHUYECKOHN peaKInu;

* IPOTHO3UPOBATH PE3YyIbTAThl BO3JACHCTBUSA Pa3IUYHBIX ()aKTOPOB HA CMEIMICHHE XUMHUUECKOTO PAaBHOBECHS.

Mmnoroo0pa3sue BemecTs

OO6yyaromuiics Hay4uTCS:

* OMpENeNITh MPUHAAIEKHOCTh HEOPTAHUYECKUX BEIIECTB K OJJHOMY U3 U3YUYEHHBIX KJIACCOB/TPYIIIT: METAJIBl U HEMETAILIbI, OKCUIbI, OCHOBAHUS,
KHCJIOTBI, COJIH;

* COCTaBJIATH (POPMYIIBI BEIIECTB [0 MX HA3BAHUSIM;

* OIIPEEINISITh BAJICHTHOCTD U CTETIEHb OKUCIICHUS DJIEMEHTOB B BEII[ECTBAX;

* COCTaBJIATH (POPMYITBI HEOPTAHUUECKUX COSTMHEHH 110 BAJICHTHOCTSIM U CTENIEHSIM OKHCIICHUS DJIEMEHTOB, a TAaKXKe 3apsiiaM HOHOB, YKa3aHHBIM
B Ta0JIMIIE pACTBOPUMOCTH KHUCIIOT, OCHOBAHUM U COJICH;

* OOBSICHATh 3aKOHOMEPHOCTH WM3MEHEHUS (PU3UYECKHX U XUMHUYECKHX CBONCTB MPOCTBHIX BEMIECTB (METANIOB W HEMETAIJIOB) U HMX BBICIIUX
OKCHJIOB, 00pa30BaHHBIX AJIEMEHTAMHU BTOPOTO U TPETHETO MEPHOJIOB;

* Ha3bIBaTh OOIINE XUMUYECKIE CBOMNCTBA, XapaKTePHBIE JIsl TPYI OKCHIOB: KUCIOTHBIX, OCHOBHBIX, aM(DOTEPHBIX;

* Ha3bIBaTh O0IINE XUMHUIECKHE CBOMCTBA, XapaKTEPHBIC TSI KAXKIOTO M3 KJIACCOB HEOPTAaHWYECKUX BEIIECTB: KMCIOT, OCHOBAHHM, COJICH;



* MPUBOJAUTH MIPUMEPHI PEAKIINi, TTOATBEPKIAIONINX XUMHYECKHE CBOMCTBA HEOPTaHNYECKHUX BEIIECTB: OKCUJIOB, KICIIOT, OCHOBAHUMN U COJICH;

* OTIPEACTATh BEIIECTBO-OKUCIIUTEIb M BEIIECTBO-BOCCTAHOBHUTEIh B OKUCIIUTEIbHO-BOCCTAHOBUTEIILHBIX PEAKITHIX;

* COCTABJIATH OKUCIUTEILHO-BOCCTAHOBUTEIBHBIN OaNlaHC (ISl M3YyYSHHBIX PEaKIIUii) TI0 PEIOKEHHBIM CXeMaM PEaKITii;

* IPOBOJIUTH JTAOOPATOPHBIE ONBITHI, ITOATBEPIKIAIOIINE XUMUIECKUE CBONCTBA OCHOBHBIX KJIACCOB HEOPTaHMUYECKUX BEIICCTB;

* IPOBOJIUTH JTAOOPATOPHBIE OMBITHI MO MOIYYEHUIO U COOMPAHUIO Ta3000pa3HBIX BEIIECTB: BOAOPO/A, KHUCIOPOa, YTIACKUCIOro ra3a, aMMHaKa;
COCTABIISITh YPABHEHUS COOTBETCTBYIOIIMX PEAKITHIA.

OO0yuaromuiicst MOJy4YUT BO3MOKHOCTh HAYUUTHCS:

* IPOTHO3UPOBATh XUMHYECKHE CBOWCTBA BEIIECTB HA OCHOBE UX COCTaBa M CTPOCHHUS;

* MPOTHO3UPOBATH CIIOCOOHOCTH BEIIECTBA IMPOSBISATH OKHUCIUTEIBHBIC HJIM BOCCTAHOBHUTEIBHBIC CBOMCTBA C YYETOM CTEHCHEH OKHCIICHUS
AJIEMEHTOB, BXOJISIIIUX B €r0 COCTAB;

* BBISIBIISATH CYIIECTBOBAHKE FEHETHUECKOM B3aMMOCBSI3M MKy BEIIECTBAMU B PSIIY: MPOCTOE BEIMIECTBO — OKCHJI — THIAPOKCHI — COJIb;

* XapaKTepU30BaTh 0COOBIE CBOMCTBA KOHIICHTPUPOBAHHBIX CEPHOM M a30THOM KHCJIOT;

* PUBOJIUTH MPUMEPHI YPAaBHEHUHN PEAKIIHi, JIS)KANUX B OCHOBE MPOMBIIIJICHHBIX CIIOCOOOB IMOJIydeHUsI aMMHUaKa, CEPHON KHCIIOTHI, YyTyHa U
cTajim,

* ONUCHIBATh (DU3UYECKHUE U XUMHUUYECKUE TIPOIIECCHI, SIBJISFOIIUECS YaCThIO KPYTOBOPOTA BEIIESCTB B IPUPOJIC;

* OPraHU30BbIBATh, IIPOBOJAUTH YYCHUYCCKHE MTPOCKTHI TI0 UCCIICIOBAHUIO CBOMCTB BEIIECTB, UMEIONIMX BAXKHOE MPAKTUYECKOE 3HAUCHHE.

Conep:xaHue 0CHOBHOT0 0011ero 00pa3oBanus N0 XuMHHU

OCHOBHOE COJIEPXKAHME Ha cmyneHu 0CHOBHO20 00ue20 00pa3o6anus
8 knacc

BBenenune 8 u
[Ipenmer xuMuu. MeTopl MO3HAHUS B XUMHUH: HAOMIOIEHUE, IKCIIEPUMEHT, MoieTupoBanue. MICTOUHNKN XuMU4ecKor HH(OpMaIny, ee ModydeHue,
aHAJIN3 U TIPEJICTABIIEHUE €ro Pe3yabTaToB. [IOHATHE O XMMHYECKOM 3JIEMEHTe U (opMax €ro CylieCTBOBAaHHUS: CBOOOTHBIX aTOMax, MPOCTHIX U
CIIOHBIX BemecTBax. [IpeBpaieHus BemecTB. OTIHUMe XUMHUYECKUX Peakiuil oT ¢pu3nyeckux sBaeHui. Ponbs Xxumuu B )u3HU uenoBeka. Kpatkue
CBEJICHUS W3 MCTOPUU BO3HUKHOBEHUS W PA3BUTUS XUMHUU. PONb OTEYECTBEHHBIX YYCHBIX B CTAHOBJICHHUU XUMHUYECKOW Hayku — paboter M. B.
JlomonocoBa, A.M. byrneposa, /I. 1. MenneneeBa. XumMuueckass CUMBOJIUKA. 3HAKM XUMHUYECKHUX 3JIEMEHTOB M IMPOUCXOXKIACHUE HUX Ha3BAHMIA.
Xumnyeckue ¢Gopmynbl. MHaekesl u kodpunueHTsl. OTHOCUTENbHBIE aTOMHAs U MOJEKyJspHas macchl. [IpoBeneHue pacueroB mMaccoBOM J10yd
XMMHYECKOTO 2JIEMEHTa B BeIleCcTBE Ha ocHOBe ero (opmynsl. [lepuonnueckas cucrema xumudeckux snemeHToB [[. . MenneneeBa, ee CTpyKTypa:
Majbie B OONBIIHE TEPUOIBI, TPYIIIBI U MOATpyNbl. [lepruonnyueckas cucTemMa Kak CIpaBOYHOE MOCOOUE IS TOJYYCHHS CBEICHUNW O XMMHUYECKUX
3JIEMEHTaXx.
JdemoncTpanuu. 1. Mogenn pa3nudHbIX IPOCTHIX U CIOKHBIX BEIIECTB.
2. Konnekuus CTEKISHHON XUMHUUECKOM nocynbl. 3. BzaumoaeiicTBue Mmpamopa ¢ KUCIOTOW U MIOMYTHEHUE U3BECTKOBOM BOJIBI.



JlabopaTopubie onbiThl. 1. CpaBHEHHE CBOWCTB TBEPABIX KPUCTAJUIMUECKHUX BEUIECTB M pacTBOPOB. 2. CpaBHEHHME CKOPOCTH MCHAPEHHUs BOJBI,
OJICKOJIOHA Y 3THJIOBOI'O CIIMPTa ¢ (GUIBTPOBAILHON Oymaru.
KonTtpouabnas pa6ora Nel

Tema 1. ATOMBI XUMHYECKHX YJIEMEHTOB 13 4
AToMBI Kak (opMa CyIIECTBOBAHHMS XMMHUYECKHX 3JeMEHTOB. OCHOBHBIC CBEICHHUS O CTPOCHHHM aTOMOB. J[oKa3aTelbCcTBa CIOKHOCTH CTPOCHUS
atromoB. OnbIThl Pesepdopaa. [lnanerapHast Mosienb CTpoeHUs aTOMa.
CocTaB aTOMHBIX s€p: HPOTOHBI, HEUTPOHBL. OTHOCHUTEIbHAsI aTOMHas Macca. B3auMMOCBSA3b MOHATUH «IIPOTOH», «HEUTPOH», «OTHOCHUTEIbHAsS
aTOMHas Maccay.
W3meHeHune yncia NpOTOHOB B siipe aTOMa — 00pa30BaHME HOBBIX XUMUYECKUX 3JIEMEHTOB.
M3MeHeHMe umcia HEMTPOHOB B sifipe aToMa — 00pa3oBaHue n30TonoB. COBpEMEHHOE ONpe/IeeHNe MOHATUS «XMMHUYECKUH 351eMeHT». M30Tombl Kak
Pa3HOBUAHOCTH aTOMOB OJHOI'0 XMMHUYECKOI'0 3JIEMEHTA.
OnexTpoHbl. CTpOEHHE IEKTPOHHBIX YPOBHEN aTOMOB XUMUYECKUX IEMEHTOB MaJIbIX IepHOA0B. [oHsTHE O 3aBEPIIEHHOM IEKTPOHHOM YPOBHE.
[Tepuoanueckas cucrema xumuueckux snemeHToB JI. 1. MenpeneeBa u ctpoeHre aToMOB — (DPU3UUYECKUNA CMBICI MOPSIKOBOIO HOMEpa 3JIEMEHTAa,
HOMeEpa IPyIIIbI, HOMEPa IEpUOa.
N3meHeHue ynciia 3J1IeKTPOHOB Ha BHEIIHEM JIEKTPOHHOM YPOBHE aTOMa XUMUYECKOT0 3JIEMEHTa — 00pa30BaHUE MTOJIOKUTEIbHBIX U OTPULIATENIbHBIX
noHOB. MloHbl, 00pa3oBaHHbIE aTOMaMU METAJUIOB M HeMeTauloB. [IpUYMHbBI H3MEHEHHsI METAJUINYECKUX U HEMETAJTIMUECKUX CBOWCTB B IEpHOAX U
rpymnmnax. O6pa3oBanue OuHapHBIX coenuHeHnuid. [TonsTre 00 HOHHOI cBsi3u. CxeMbl 00pa30BaHHUs HOHHOM CBSI3H.
B3aumMoneiicTBe aToMOB 3J€MEHTOB-HEMETAJUIOB MeEXJy co0oi — oOpa3oBaHuE JBYXaTOMHBIX MOJEKY1 HpPOCThIX BemiecTB. KoBaneHTHas
HEeMnoJIsipHasi XUMHUYECKasi CBSA3b. DJEKTPOHHBIE M CTPYKTYpHbIE (popmysbl. B3aummoneiicTBHe aTOMOB HEMETAJIOB MEXIY co00i — oOpa3zoBaHHE
OMHApHBIX COEIMHEHMH HEMETaJUIOB. DJIEKTpoOoTpUlaTenbHOCTh. KoBaneHTHas monsipHast cBsi3b. [IOHSATHE O BaJEHTHOCTHM KaK CBOMCTBE aTOMOB
00pa30BBIBATh KOBAJIEHTHbIE XUMudeckue cBa3u. CocraBieHue (opMysn OMHAPHBIX COEIMHEHWI MO BaJleHTHOCTU. HaxokieHue BaJIeHTHOCTH I10
¢dopmyse GMHAPHOTO COETUHEHMS.

B3aumoseiicTBue aTOMOB METAJUIOB MEX1y CO00M — 00pa3oBaHUE METAUINYECKUX KpUCTAIIOB. [IoHATHE O METAIMUECKOH CBSI3H.
JemoncTpanuu. Mojenu aToMoB XMMHUYECKMX 3JeMeHTOB. [lepuonnyeckas cucrema xumudeckux siemeHToB JI. M. MenpaeneeBa (paziuuHble
(bopMbI).
KonrtponsHas pabora Ne2

Tema 2. IIpocTtbie BemecTBa 7 4
ITonoxxeHne MeTayI0B ¥ HeMeTalIoB B [lepruoaudeckoi cucTeMe XUMHUYECKUX DJIEMEHTOB

. U.MenneneeBa. Baxknelie mpocTble BellecTBa — MeTaJIbl (Kelie30, allOMUHUM, KalblMid, MarHui, HaTpuil, kanuit). O0umme ¢uznyeckue
CBOHCTBa MeTayUI0B. BaxkHeine mpocThie BellecTBa-HeMeTalllbl, 00pa3oBaHHbBIE aTOMaMU KUCIIOpOJia, BOJIOPOJIA, a30Ta, cephl, pocdopa, yriepoaa.
Mosnekynbl IPOCTHIX BEIIECTB-HEMETAUIOB — BOJI0POa, KUCIOpOa,



a3ora, rasoreHoB. OTHOcUTENbHAs MOJIEKyJsipHas Macca. CIOCOOHOCTh aTOMOB XMMHMYECKHX 3JIEMEHTOB K OOpa30BaHUIO HECKOJIBKHX IPOCTBIX
BELIECTB — aJUIOTPONUsS. AJUIOTpONHbIE MoAU(UKAIMHU Kuciaopona, ¢ocdopa, oroBa. MeTauiMueckue U HEMETATUYECKHE CBOMCTBA MPOCTHIX
BeuiecTB. OTHOCUTEIBHOCTD ATOTO MTOHSTHSL.
Uucno Asorampo. KonmdectBo BemectBa. Moinb. MousipHas macca. MomsipHblii 00beM Ta3000pa3HbIX BemiecTB. KpaTHble €IWHUIBI U3MEPEHUS
KOJIMYECTBA BEIIECTBA.
Pacuyetsl ¢ ncoyb30BaHUEM MOHITHH «KOJIMYECTBO BELIECTBAY, «MOJISIPHAS MACCay, «MOJISIPHBIM 00bEeM Ia30B», «4UCII0 ABOTaApOY.
JemoncTpanuu. O3HaKOMJIEHHE C KOJUIEKIIMENW MeTaiiIoB. O3HAaKOMJIEHHE € KOJUIEKLIMENH HEMETAILIOB.
KontponbHas padota Ne3

Tema 3. CoenHeHNs] XMMHYECKHX 3JIeMEHTOB. 154
Crenenp okucienusa. CpaBHEHUE CTENEHU OKUCICHHS M BalleHTHOCTU. OmpejeseHre CTENeHH OKHUCICHHUS 3JIEMEHTOB B OMHAPHBIX COEIMHEHMSIX.
Cocrasiienne GhopMyJs1 OMHAPHBIX COSTUHEHHM, OO CITOCO0 MX HA3BAHU.

bunapHbie coeMHEHUsI METAIUIOB U HEMETAIIJIOB: OKCUJIBL, XJIOpUIbL, Cynbdusl u np. CocraBienue ux ¢popmyi. buHapHble coeAMHEHNUS HEMETAIIOB:
OKCHJIbI, JIETY4H€ BOJOPOJHBIE COEIMHEHHUS, MX COCTaB M Ha3BaHus. lIpeacraBUTenu OKCHIOB: BOJA, YIVIEKHUCIBIA TIa3, HETralleHas HW3BECTb.
[IpeacraBuTenu JieTydnx BOJOPOAHBIX COEIUHEHHI: XJIOPOBOAOPO U aMMHUAK.
OcHoBaHusl, X COCTaB U Ha3BaHUs. PacTBopuMocTh ocHOBaHUil B Boje. [IpeacraBureny miesnodei: TUIPOKCH bl HATpUs, Kanus U Kaibliud. [loHsTHe
00 MHAMKATOPaX U Ka4YeCTBEHHBIX PEAKIUIX.
Kucnorsl, ux cocraB m Ha3Banus. Knaccudukanums xucnor. [lpeacraButenu KuCIoT: cepHas, COJsHas, a3oTHas. [loHATHE O MIKale KUCIOTHOCTH
(mkana pH). 3smMeHeHne okpacku UHAUKATOPOB.
Conu Kak NpOM3BOAHBIE KHCIOT M OCHOBAaHUM, MX COCTaB M Ha3BaHudA. PacTBopumocTh cosieii B Boje. IIpencraBurenu coiied: XJIOpUA HaTpus,
KkapOoHaT u GocdaT KaabIHs.
AMop(HBIE U KpUCTATNTNYECKHE BEILIECTBA.

MexMoneKyIsIpHbIe B3aUMOAEHCTBUS. TUITIBI KPUCTAININYECKUX PEIIETOK. 3aBUCUMOCTD CBOMCTB BEILIECTB OT TUIIOB KPUCTAJUINYECKUX PEIIETOK.
UYuctele BemecTBa U cMecu. [IpumMepsl )KUIKKUX, TBEPABIX U ra3000pa3Hbix cMmecel. CBoHCTBA YUCTHIX BellecTB U cMmeceil. MIx cocraB. MaccoBast u
0o0bEeMHas J10JI1 KOMIIOHEHTa cMecH. PacdeTsl, CBsI3aHHBIE C MCTIOIb30BAHUEM MOHSTHUS «IIOTSI».
Jemonctpanun. OOpasipl OKCUAOB, KUCIOT, OCHOBAaHUHN U coyiell. MoJienn KpUCTAIIIMYECKUX PEUIETOK XJIOpUJa HaTpus, aiMasa, OKCHAa yriepojaa
(IV). KucnotHo-1Ie0uHbIe HHANKATOPHI, M3MEHEHHE UX OKPACKU B PA3IMYHBIX Cpelax. YHHUBEPCAIbHBIH MHAMKATOP M M3MEHEHHE €ro OKPacKH B
pasnuuHbIX cpenax. [Ikama PH.
JlabopaTopubie onbITbl. O3HAaKOMIIEHHE CO CBOMCTBaMU ammuaka. KadecTBeHHasl peakuus Ha yriekuciblil ras3. Omnpenenenue pH pactBopos
KHCIIOTBHI, 1eJI04H U Bojbl. OnpeneneHue pH 1MMOHHOTO U S0JI04HOTO COKOB Ha cpese Mi1040B. O3HaKOMIIEHUE C KOJUIEKIEeH Coel.
Konrtponsnas padora N4

Tema 4. U3meHeHus1, NPOUCXOAsilMeE € BelecTBaAaMU. 12 4
IlonsTHE ABIIEHUH, CB3aHHBIX C U3MEHEHHUSIMH, IPOUCXOIAIMMU C BELLIECTBOM.



SIBneHus, CBSI3aHHbIE C M3MEHEHHEM KPHCTANTMYECKOTO CTPOSHHS BEIECTBA MPU MOCTOSIHHOM €ro cocTaBe, — (usnueckue spieHus. Ousnueckue
SIBJICHUSI B XMMUU: AUCTWUIALNSA, KPUCTAJUIM3ALKs, BbIIAPUBAaHUE U BO3TOHKA BELIECTB, PUIBTPOBaHUE U LIEHTpU(yrupoBaHue. SIBIEHMs], CBA3aHHbIE C
M3MEHEHHUEM COCTaBa BEIIECTBA, — XUMUYECKUE peakiuu. [Ipu3Haku u ycioBUs NIPOTEKaHUs XUMUYECKUX peakluuii. BpiieneHue TemioTsl U cBeTa —
peakuuu ropenus. [lonstue 06 3K30 - U SHIOTEPMUYECKUX PEaKIHIX.

3aKOH COXpaHEHHsI MAacChl BEHIECTB. XMMHYECKHE YpaBHEHUS. 3HAue€HUE HHJIEKCOB M Kod(¢uimentoB. CoCTaBleHHE YpaBHEHHH XUMHUYECKUX
peaKuid.

PacueTsl MO XUMHUYECKUM ypaBHEHHSM. Pemenne 3a1a4 Ha HaX0XKJICHUE KOJMYECTBA, MACChl MIIM 00beMa MPOAYKTa PEaKIUHU 10 KOJIUYECTBY, Macce
WM 00bEMYy HCXOJIHOrO BellecTBa. PacyeTsl ¢ MCHOIB30BAHUEM MOHSTUS «AOJS», KOIJla UCXOAHOE BELIECTBO JAHO B BUJE PACTBOpa C 3aJaHHOU
MacCOBOM J0JI€H PACTBOPEHHOI'O BEIIECTBA UIIU CONEPKUT ONPEIACICHHYIO OO IIPUMECEH.

Peakuun pasnoxenus. IlpencraBieHne o ckopocT xumudeckux peakumi. Karammusatopsl. @epmentsl. Peaknnu coenunenus. Karanuruueckue u
HEKaTATMTHYECKUE PEaKIHUU, oOpaTHMble M HEoOpaTUMblE peakiuu. Peaknum 3amernieHus. Psa akTHBHOCTH METAaJUIOB, €r0 HCIIOJIB30BAaHHE IS
IIPOrHO3UPOBAHUS BO3MOXKHOCTH ITPOTEKAHUS PEAKIMM MEXIy METAUIAMM M KHCIOTAMH, PEaKUUH BBITECHEHUS OJHUX METAJUIOB U3 PAacTBOPOB HX
coJieit npyrumu MetauiamMu. Peakninn oOMeHa. Peakium HeliTpaim3amnuu. Y CIIOBUS MPOTSKAHUS peaKInii 0OOMEHa B pacTBOPAx J0 KOHIIA.

THUIBI XMMUYECKHUX PEaKIMM Ha IPUMEpPE CBOMCTB BOJBI. Peakuys pa3inokeHuss — 3JIEKTPoIN3 BoAbl. Peakiun coequHeHns] — B3aUMOJEHCTBUE BOJIBI
C OKCHJAaMHU METAJUIOB M HEMETAJUIOB. YCJIOBHE B3aMMOJECHCTBHS OKCHUIOB METAJUIOB U HEMETAUIOB C BOAOM. IloHsATHE «rmapokcuasDy. Peakuuun
3aMelleHus — B3auMO/JIeHiCTBHE BOJIbI C MeTailIaMU. Peakiiuy oOMeHa — ruipoJIn3 BEILECTB.

Jemonctpauuu. [Ipumeps! pusnueckux siBICHUIA: a) MyaBieHue napaduna; 0) pacTBOPEHHE OKPAIICHHBIX COJICH; B) TU(QY3Us TYIIUCTHIX BEIIECTB.
[TpuMepbl XMMHUYECKUX SBJICHUIN: a) B3aUMOJCICTBHE COJSHOW KHCIOTBI C MpamMoOpoM WM MejioM; 0) momydeHue rugpokcuaa meau (II); B)
pacTBOpEHHE IMOJYYEHHOI'O THIPOKCHJAa B KUCIOTax; I') B3aumozeicTeue okcuaa meau (II) ¢ cepHoll kucIOTOM mpH HAarpeBaHUU; 1) pa3ioKEHHE
NepMaHraHaTa Kajus; €) B3auMOJIeHCTBHE pa30aBICHHBIX KUCIOT C METAJJIaMH.

JlabopaTopHble onbIThI 3aMelieHne Meau B pacTBope xjopuaa meau (1I) sxenesom.

KontpomnbHas pabora Ne5

Tema S. IIpaktukym 1.

IIpocTeiimme onepanyuu ¢ BemeCTBOM — PACIIPEAEIEHBI IO TEMaM:

1. TlpaBuna TexHuku Oe3omacHOCTH Tmpu paboTe B XuMmMudeckoM KkaOunere. [Ipuembr oOpamieHuss ¢ J1abOpaTOpHBIM OOOpPYAOBaHHEM U
HarpeBaTelbHbIMU Ipubopamu - Tema Nel.

2. HaGmroieHust 3a M”3MEHEHHSIMU, TIPOUCXOIAIIMMU C TOPSIIEH CBEYOM, U UX onmucaHue — TeMa Ne4.,
3.0uncTKa 3arpsA3HEHHOIN OBapeHHO! coau — Tema Ne3
4. IlpusHaku XuMHYECKHX peakuuid — tema Ne 4
5. IIpurotoBneHue pacTBOpa caxapa U pacueT ero MacCoBOM O B pacTBOpe — TeMa Ne3
Tema 6. PactBopenue. PactBopbl. CBoiicTBa pacTBOPOB 3JIEKTPOJIUTOB 15 4



PacTtBopenue kak (usnko-xumuyeckuii nporuecc. [lonsarue o ruaparax u kpuctauioruaparax. PactBopumocts. KpuBbie pacTBOPUMOCTH Kak MOETb
3aBUCUMOCTH PaCTBOPUMOCTHU TBEPJIBIX BEUIECTB OT TeMIlepaTypbl. HachllieHHbIE, HEHACBIIIEHHBIE U NIEPECHILIEHHBIE PACTBOPHI. 3HAUEHHUE PACTBOPOB
JUISL IPAPOJBL U CEJIBCKOTO XO35MCTBA.

[TonsiTre 00 ANEKTPONIUTHUECKON TUCCOLMALIAN. DIEKTPOIUTHI U HEIJIEKTPOIUTHI. MeXaHu3M JIMCCOLMALIUN JIEKTPOIUTOB C Pa3IMYHbIM XapaKTepoM
cBs13u. CTeneHb IeKTPOTUTHUECKON Aucconnany. CruiibHbIE U cllabble AIeKTPOIHTHI.

OcHOBHbBIE MOJOXKEHHUS TEOPUH TEKTPOIUTHYECKON Juccounanuu. Mlonubie ypaBHeHus peakiuii. Peakunu oOMeHa, uayiiye 10 KOHIA.
Krnaccudukanus nOHOB U UX CBOICTBA.

Kucnotsl, ux kinaccudukanus. J(ucconuanusi KUCIOT U UX CBOICTBAa B CBETE TEOPUM ANIEKTPOIUTUUECKON Arccoruaii. MolekynspHble U HOHHBIE
ypaBHEHHUs peakuuil. BzaumozeicTBre KUCIOT ¢ MEeTallIaMU. DJIEKTPOXUMHUUYECKUI Psi/i HAIIpsSDKEHUH MeTaiuioB. B3auMonelicTBre KUCIOT ¢ OKCH IaMu
MeTaioB. B3auMozeiicTBie KUCIOT ¢ OCHOBaHUSIMU —peaklus Helrpanuszanuu. BizaumopeiicTBue KucCIoOT ¢ consiMu. Mcnonb3oBaHue TaOmuIlbl
pPacTBOPUMOCTH UISI XapaKTEPUCTHKH XMMHUYECKHX CBOMCTB KHCIOT. OCHOBaHUS, WX Kiaccupukamus. lumcconnanusi OCHOBaHHM M MX CBOICTBa B
CBETE TEOPUH OIJIEKTPOJIUTUYECKON Aucconanuu. BzaumopeiicTBue ocHOBaHUI ¢ consmu. Vcmonb3oBaHue TaOMUIBI pPACTBOPUMOCTH IS
XapaKTEPUCTUKNA XMMUYECKHUX CBOMCTB OCHOBaHUM. B3auMo1eliCTBHE 1IEI0Yel ¢ OKCUaMU HEMETAJUIOB.

Conu, ux auccouuanusi U CBOWCTBA B CBETE TEOPUHU DJICKTPOIMTUYECKON Auccolanuu. BzanMonelicTBue comeil ¢ MeramiaMu, OCOOCHHOCTH STHX
peakuuii. Bzanmoaeiictue coneil ¢ conamu. Mcnonb3oBanne TabaUIbl pPACTBOPUMOCTH JIJISl XapaKTEPUCTUKU XUMHUYECKUX CBOMCTB COJIEH.
O06o0meHre cBeleHni 00 OKCHaax, X KiacCU(pUKAIIUU U CBOMCTBAX.

I'eneTndeckue psasl MeTauia U HeMeTauia. [ eHeTnyeckas CBsi3b MKy KJacCaMU HEOPTraHUYECKUX BEIECTB.

OKHCIIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIINH.

Omnpenenenye CTENEHEW OKUCIEHMS JUIsl 3JEMEHTOB, OOpa3yoIIUX BEIleCTBAa pPa3HbIX KiIaccoB. Peaknum MOHHOTO OOMEHa U OKHCIMTEIbHO-
BOCCTAHOBUTENbHbIE peakuu. OKUCIUTENsr W BOCCTAHOBUTENb, OKHCIEHHME M BOCCTaHOBJIEHHE. (COCTaBIEHHE YPABHEHMH OKHUCIUTEIIBHO-
BOCCTAHOBUTEJIbHBIX pPEAKLUi METOJOM IEKTPOHHOIO OasiaHca.

CBolicTBa IPOCTBIX BEIIECTB — METAJIOB U HEMETAIIJIOB, KUCIIOT U COJIEN B CBETE OKUCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLIUN.

JlabopaTopHble onbIThbl [lonydeHne HEPACTBOPUMOTO TUIPOKCHIA U B3aUMOJICUCTBUE €T0 ¢ KHCIOTaMU. B3anmoielicTBrEe KUCIOT C OCHOBAaHUSMH.
B3anmoneincTere KUCIOT ¢ OKCHAAMU METaUIoB. B3auMopnencTBue KHUCIOT C MeTaulamu. B3auMoaencTBue KHUCIOT ¢ COJiAMU. B3aumonerncrsue
iesIoye ¢ KuciaoTamu. B3anMonencTBhe Iienoder ¢ OKCHMAAMM HeMeTaioB. B3amMmopeictBue menodei ¢ consmu. [lomydeHme m cBoiicTBa
HEepacTBOPHMBIX OCHOBaHHH. B3ammopeiicTBue OCHOBHBIX OKCHJIOB C KHCIOTaMH. B3anmozelicTBHe OCHOBHBIX OKCHJIOB C BOJIO.. B3ammoneiicTBue
PacTBOPOB COJIEN C METAJLIAMU.

Konrponsnas padora Neb

Tema 7. IIpaktukym 2. CBoiicTBa pacTBOPOB JIEKTPOJIUTOB — IIPOBOJUTCS MPU U3Y4EHUH TeMbI Ne6:

6. YcnoBus TeueHUsI XUMUYECKHX PEeaKLUil MeX/1y pacTBOPaMU 3JIEKTPOJIUTOB JIO KOHIIA.

7. CBolicTBa KHCJIOT, OCHOBaHUH, OKCUIOB U coiel.  8.Pemenue skcriepuMeHTaTbHBIX 33/1a4.



IIpenMeTHbIE pe3yabTAThI OCBOEHHUSI OCHOBHOI 00pa30BaTe/IbHOW MPOrpaMMbl OCHOBHOTO 00IIIEr0 00Pa30BAHUSI:
1.B mo3naBarenwsHOI chepe:

AaBaTb OIIPCACIICHNUA N3YUCHHBIX MMOHATHH: «XUMUYECKUHN OJIEMECHT», «aTOM», KMOH», «MOJICKYJIa», «IIPOCTBIC U CIIOKHBIC BEUICCTBA», «BCIICCTBOY,
XHMHUYCCKaA (1)OpMyJIa)), «OTHOCHUTCIIbHAA aTOMHasA MacCa», KOTHOCUTCJIbHAA MOJICKYJISIpHAA MacCa», «BaAJICHTHOCTL», «CTCIICHb OKHUCJIICHU),
(KPUCTAJUIMYICCKAA PCUICTKA», KOKCHUABI», KKHCJIOThBI», KOCHOBAHUA», «KCOJIU», «aM(l)OTCpHOCTI)», CMHAUKATOP», ((HepHO,Z[H‘IeCKPlﬁ 3aKOH»,
«IEepHUOANYCCKasA Ta6JII/II_[a)), «HU30TOIbD», «KXXUMHUYCCKAA CBA3b», «IJICKTPOOTPUIATCIBHOCTEY», «(XUMHUUYCCKAA PCAKIHA», «KXUMHUUYCCKOC YPABHCHUC »,
(C€HETHUYCCKAs CBA3b», «OKUCICHUEC), KBOCCTAHOBJIICHUC), (QJICKTPOIUTHYCCKAA JUCCOoUaLUA», KCKOPOCTH XAMHYECKOU PEAKIIUN»;

ONUCHIBATH JIEMOHCTPALMOHHBIE U CAMOCTOSTEIBHO IIPOBEAECHHBIE XUMUUECKUE IKCIIEPUMEHTBHI,
ONUCHIBATh U PA3JMYaTh U3yUYCHHBIE KJIACChl HEOPTAHUYECKUX COCIMHEHUM, TPOCTHIE U CIIOKHBIE BEIIECTBA, XUMHUUYECKHUE PEAKIINH;
KJIACCU(UITUPOBATH N3YUCHHBIC OOBEKTHI U SIBIICHUS;

ACJIaTh BbIBOAbI U YMO3AKJIFOUCHUA U3 Ha6J'IID)IeHHI>i, N3YUYCHHBIX XUMHWYCCKUX SaKOHOMepHOCTeﬁ, IIPOTrHO3UPOBATH CBOMCTBA HCU3YUYCHHBIX BCUICCTB
10 QaHAJIOTHH CO CBOMCTBaAMH HN3YUCHHBIX;

CTPYKTYpUPOBATh H3yYCHHBIH MaTepHall M XUMUYECKYIO0 HHPOPMALIUIO, IOTYICHHYIO U3 JPYTUX HCTOYHHUKOB;
MOJIETTUPOBATh CTPOCHHE ATOMOB AJIEMEHTOB 1-3 1MeproI0B, CTPOSHUE MPOCTHIX MOJIEKYI;
2.B 1IEeHHOCTHO — OPUEHTAIMOHHOH cepe:

AHAJIIM3UPOBATh U OUCHUBATDL IMMOCICACTBHUA IJIA Opr‘)KaIOHIeﬁ Cpeabl OBITOBOI U HpOI/ISBOI[CTBeHHOﬁ JACATCIIBHOCTH Y€JIOBCKA, CBSI3aHHOU C
nepepaboTKOM BEIIECTB;

3. B tpynoBoii cepe:

MPOBOJNTH XUMUYECKHU I SKCTICPHUMEHT;

4. B cihepe Oe3omacHOCTH KUZHEACITETLHOCTH:

OKa3bIBaTh MEPBYIO MMOMOIIb IPH OTPABJICHUSX, 0KOTaX M JPYIHX TPaBMaxX, CBA3aHHBIX C BELIECTBAMH M JJA0OPAaTOPHBIM 000PYIOBaHUEM.
[Tnanupyemble pe3ybTaThl 00yICHUS:

BbpinyckHUK Hay4uTCH:

* OIIMCHIBAaTh CBOMCTBA TBép)IBIX, KHUAKHUX, I‘a3006pa3HLIX BCIICCTB, BBIACIIAA UX CYIHCCTBCHHBIC ITPU3HAKH,



® XapaKTCpU30BaTh BCIICCTBA 110 COCTABY, CTPOCHUIO U CBOﬁCTBaM, YCTaHAaBJIMBATh NPUYNHHO-CICACTBCHHBIC CBA3U MCKAY JaHHBIMU
XapaKTCPUCTHKAMU BCIIICCTBA,

¢ paCKpbIBaTh CMBICJI OCHOBHbIX XHUMHWYCCKUX MMOHATUHN «aToOM», «KMOJICKYJIa», «XUMHYECKUH QJIEMECHT», «IIPOCTOC BEIIECCTBO», «CIOKHOC BCIICCTBO),
«BAJICHTHOCTBL», UCII0JIb3Ys 3HAKOBYIO CUCTEMY XUMHU,

* 1300pa)kaTh COCTAB MPOCTEUIINX BEILECTB C IIOMOIBI0 XUMUYECKUX (POPMYJT M CYIIHOCTh XUMUYECKUX PEAKIIMH C IOMOLIbIO XUMHUYECKUX
YPaBHEHU;

¢ BBIYUCIIATH OTHOCUTCIIBHYIO MOJICKYJIAPHYIO U MOJISIPHYIO MAaCChbl BEIIECTB, 4 TaKK€C MAaCCOBYIO OO0 XUMHUYCCKOI'O 3JICMCHTA B COCAMHCHUAX JJIL
OLICHKH HUX HpaKTquCKOfI 3HAYUMOCTH,

¢ CpaBHHUBATB 110 COCTABY OKCH/Ibl, OCHOBAHUS, KUCJIOTBI, COJIU,
° KJIaCCI/I(l)I/IHI/IpOBaTI) OKCHUJBI U OCHOBAaHMHA 110 CBOfICTBaM, KHCJIOTBI U COJIM 11O COCTABY,
¢ I[IOJIB30BAaThCA J'Ia60paT0prIM O60py,ZLOBaHI/IeM U XUMHUYECKOH HOCY,Z[OI;’I;

¢ IPOBOAUTH HECJIOKHBIC XUMHUYCCKHEC OIILIThI U Ha6J'IIOI[CHI/I$I 3a U3MEHEHUSIMHU CBOMCTB BEILIECTB B Iponuecce ux npeBpameHI/Iﬁ; CO6J'IIO)I&TB ImpaBujia
TEXHUKU 0€30I1aCHOCTH IIpu MMPOBECACHNUN Ha6JHOI[eHI/II71 1 OIIBITOB,

¢ pas3yindaTb SKCIICPUMCHTAJIbHO KUCJIOTHI U H_IéJ'IOLII/I, MOJIb3YACh HHAUKATOpaMU; OCO3HABATb HeO6XO,Z[I/IMOCTL CO6.]'IIOI[€HI/I$I MCp 0e30macHOCTH IIpH
O6paHIeHI/II/I C KHCJIOTaMM M IICJI0YaMu.

* PacKpbIBaTh CMBICI Neproandeckoro 3akona J[. . Menzaeneena;
* OIIUCBIBAThH U XapaKTEPHU30BaTh TAONIUYHYIO (HOPMY NEPUOANUECKON CUCTEMbl XUMUYECKIX AJIIEMEHTOB;

¢ XapaKTCPU30BaATh COCTAB ATOMHBIX SAJICP U paACIIPEACICHUC YHUCJIA JICKTPOHOB IO 3JICKTPOHHBIM CJIIOAM ATOMOB XUMHUUYCCKUX 3JICMCHTOB MaJIbIX
IepruoaoB Hepnonnqecxoﬁ CHUCTCMBI, a TAKXKC KaJIusd U KaJIbIIUA,

* pa3yIn4yaTh BUJbI XUMUUECKOU CBS3U: HOHHYIO, KOBAJIECHTHYIO MOJIAPHYIO, KOBAJIECHTHYIO HENOSAPHYIO U METAININYECKYIO;
* U300paXkaTh 3JIEKTPOHHO-UOHHBIE (DOPMYIIBI BEIIECTB, 00pa30BaHHBIX XUMUYECKUMH CBSI3IMU Pa3HOTO BHUJIA;
* BBISIBJISITh 3aBUCUMOCTh CBOVMCTB BEIIECTB OT CTPOCHUS UX KPUCTALIMYECKHUX PEIIETOK: HOHHBIX, aTOMHBIX, MOJIEKYJISIPHBIX, METAJUINYECKHX;

* XapaKTepU30BaTh XUMUYECKUE DIIEMEHTHI U MX COCTUHEHUS Ha OCHOBE MOJIOXKEHUS DJIEMEHTOB B MIEPUOANYECKON CHCTEMEe U OCOOCHHOCTEH CTpOeHUs
HX aTOMOB;



¢ XapaKTCPU30BaATh HAYYHOC U MUPOBO33PCHYCCKOC 3HAUCHUC MICPUOANICCKOI'0 3aKOHA U HGpHOI[H‘-IGCKOfI CUCTEMBI XUMHNYCCKHX 3JICMCHTOB
,H. . MeHz[eJIeeBa; * OOBSCHATH CYThb XUMHUYCCKUX ITPOLECCOB U X MMPUHIUIINAIBHOC OTIINYUEC OT (bHBPI‘IeCKI/IX;

® Ha3bIBATh IIPU3HAKHU WU YCIIOBUSA IIPOTEKAHNUA XUMHUYCCKUX peaKHHﬁ;

* YCTaHABIIMBATh MPUHAIC)KHOCTh XUMUYECKON PEAKIINH K OMPEIEIEHHOMY TUITY 10 OJJHOMY M3 KJIacCH(PHKAIMOHHBIX MTPU3HAKOB: 1) 1Mo ncity u
COCTaBY MCXOJIHBIX BEUIECTB U MPOIYKTOB peaKkUuu (peakluy COeTUHEHUS, Pa3I0KEHUs, 3aMEIlIeHUsI U 0OMeHa); 2) 1O BbIICJICHHUIO WU OTJIONICHUIO
TEIUIOTHI (PEAKIUU FK30TEPMUUYECKHUE U SHIOTEPMUUECKHE); 3) IO U3MEHEHUIO CTETICHEH OKUCICHUS XMMUYECKUX 3JIEMEHTOB (peakiuu
OKHCJIUTEIHHO-BOCCTAHOBUTEIBHEIE); 4) TI0 00pPaTUMOCTH Tporiecca (peakiuy 00paTuMbIe U HEOOpaTUMBIE);

¢ COCTaBJIATh ABHEHUS DJICKTPOJIMTHYCCKON Jucconnanmm KUCIO0T IeI0YeH, COJICH; ITOJIHBIC M COKpaIIEHHBIC HOHHBIE aBHEHMS peakiuii oOOMeHa;
3 5 > b
YpaBHCHUA OKHUCIUTCIbHO-BOCCTAHOBUTCIIbBHBIX peaxunﬁ;

* IPOrHO3UPOBATH MPOIYKTHl XUMHUYECKHUX PEaKIuil Mo (popMysiamM/Ha3BaHUSIM UCXO/IHBIX BELIECTB; OMPEACIISATh UCXOIHBIC BEIIECTBA MO
(dbopmyaM/Ha3BaHUSAM MPOTYKTOB PEAKIUH;

¢ COCTaBJIATH YPAaBHCHUA peaKuHﬁ, COOTBCTCTBYIOIIUX ITOCICAOBATCIIBHOCTHU («IIGHOLIKC») HpeBpameHHﬁ HCOPTraHNYCCKUX BCIICCTB pa3JINYHbIX
KJIaCCOB,

® BBIBJIATH B IMTPOLECCE SKCIICPUMECHTA MPU3HAKH, CBUACTCIILCTBYIOIIHWEC O IPOTCKAHUN XUMHYECKOH pCaKkuuu;

* TOTOBUTH PACTBOPHI C OIIPEAEIEHHON MAaCCOBOM J10JI€M pacTBOPEHHOTO BELIECTBA;

* OIPEIENATh XapaKTep CPebl BOAHBIX PACTBOPOB KUCIIOT U LIEJIOUEN IO N3MEHEHNIO OKPACKU MHAUKATOPOB;

* IPOBOJUTH KAUECTBEHHBIE PEAKLIMH, IOATBEPKIAAIOIINE HAIMUUE B BOJHBIX PACTBOPAX BEIIECTB OTAEIbHBIX HOHOB

® OIpCACIIATh MPUHAJICIKHOCTh HCOPraHMYCCKHUX BCUICCTB K OTHOMY M3 U3YUCHHBIX KJ'I&CCOB/prrIHI METAaJJIbl U HEMECTAJJIbI, OKCHUIbI, OCHOBAaHM,
KHCJIOTHBI, COJIN,

* COCTaBIISATH (POPMYIIBI BEIIECTB MO UX Ha3BAHUSM;
* ONPENENATh BAJICHTHOCTh M CTENEHb OKUCJIEHUS 3JIEMEHTOB B BEIIECTBAX;

* COCTaBJIATH (POPMYJIbl HEOPTaHUUYECKUX COSAMHEHUH M0 BaJICHTHOCTSAM M CTETEHSM OKHCIICHHS SJIEMEHTOB, a TAK)Ke 3aps/iaM HOHOB, YKa3aHHBIM B
Ta0JIUIE PACTBOPUMOCTH KHCIIOT, OCHOBAHUI U COJIEH;

* 0OBSICHATD 3aKOHOMCPHOCTU U3MCHCHUA (bPISI/IquKI/IX 1 XUMHYECKHX CBOHCTB IMPOCTHIX BEUICCTB (MeTaJ'IJ'IOB u HeMeTaJ'IJ'IOB) M UX BBICIIHUX OKCHUIOB,
O6pa30BaHHBIX QJICMCHTAMH1 BTOPOI'0 U TPETHECTO MEPHUOIAO0B;



* Ha3bIBaTh OOIINE XUMUYECKUE CBOWCTBA, XapaKTEPHBIE JJISl TPYIIT OKCHI0B: KUCIOTHBIX, OCHOBHBIX;

* HA3bIBAaTh OOIINE XUMUYECKHE CBOMCTBA, XapaKTepHBbIE ISl KAKAOTO U3 KJIACCOB HEOPTaHMUECKUX BEIIECTB: KUCIOT, OCHOBAHUH, COJICH;

* IPUBOMTH IPUMEPHI PEAKIIUIA, IIOATBEPKIAOIINX XHMUYCCKHE CBOWCTBA HEOPTAaHUYECKUX BEIIECTB: OKCUIIOB, KUCIIOT, OCHOBAaHUH H COJICH;
* OTIPEICIISITh BEIIECTBO-OKUCIIUTEIb M BEIIECTBO-BOCCTAHOBHUTEIb B OKUCIIUTEIbHO-BOCCTAHOBHUTEIBHBIX PEAKIUIX;

* COCTaBJIATh OKHCIUTEIHHO-BOCCTAHOBUTENBHBIN OaaHC (U1 M3yUYEeHHBIX PEAKINiA) 110 MPEATI0KESHHBIM CXEMaM peaKIuii;

* IPOBOJIUTH JTaOOPATOPHBIE OMBITHI, IOATBEPKIAIOIINE XUMHUECKUE CBOIICTBA OCHOBHBIX KJIACCOB HEOPTaHWYECKHUX BEILECTB;

BoinyckHuk nosiyuum 603m0i4CHOCHIb HAYYUMBCA .

* IpaMOTHO 00paIaThCs C BEMECTBAMHU B TIOBCEHEBHOM KHU3HH,

* 0CO3HABaTh HEOOXOAMMOCTD COOJIIOICHHSI ITPABHII SKOJIOTHUYECKH 0€3011acHOT0 MOBEACHHS B OKPY’KaIOIIeH IPUPOIHOH cpere;

¢ IIOHUMATh CMBICII U HCO6XOILI/IMOCTI) CO6JIIO[[€HI/IH HpGZIHHCElHPIfI, npeajara€MbiX B MHCTPYKIUAX IO MCITOJIb30BAHUIO JICKAPCTB, CPCACTB OBITOBOM
XUMHUHU U J1P.,

¢ UCIIOJIb30BAaTh HpI/IO6peTéHHLIC KJIIFOYCBBIC KOMIICTCHTHOCTHU ITPU BBIITOJHCHUHN UCCIICA0OBATCIILCKUX MMPOCKTOB 110 U3YUCHUTIO CBOﬁCTB, croco06oB
MOJIYYCHH U paCIIO3HABAHU BCIICCTB,

* pa3BUBaTh KOMMYHUKAaTHBHYIO KOMIIETEHTHOCTb, UCIIOJIb3Ys CPE/ICTBA YCTHOM M MUCbMEHHOW KOMMYHHUKAIIMM IPU paboTe ¢ TEKCTaMU y4eOHUKa U
JIOTIOJTHUTEIBHOMN JIUTEPATYpOM, CIIPAaBOUYHBIMH TaOIHMIIAMU, TPOSBISATH TOTOBHOCTh K YBAKEHUIO MHOW TOUKH 3pEHUS IPU 00CYKIEHUU PE3yIbTaTOB
BBITOJIHEHHON pabOThI;

* 00BEKTUBHO OLICHUBATh I/IH(l)OpMaIII/II-O 0 BCHICCTBAX U XUMHUYCCKUX IMPOLECCAX, KPUTHUICCKU OTHOCUTHCA K HCGBI[OHaquOﬁ I/IH(l)OpMaHI/II/I,
HCHO6pOCOBeCTHOI>’I peKi1amMe, Kacafomeﬁc;l HCIIOJIb30BAHMS Pa3JIMYHBIX BCIICCTB.

¢ OCO3HAaBaThb 3HAYCHUC TCOPETUUCCKUX 3HAHUM JJIA HpaKTquCKOﬁ JCATCIIBHOCTH YCJIOBCKA,
¢ OIMMCbIBATb U3YUCHHBIC 00BEKTHI KaK CHUCTCMBbI, IPUMCHAA JIOTUKY CUCTCMHOTI'O aHaJIN3a,

* IPUMEHSATH 3HAHUS O 3aKOHOMEPHOCTSIX IEPUOAMUECKON CHCTEMbl XUMHUYECKHIX AJIIEMEHTOB JIJIsl OOBSICHEHHSI U TIPEJIBUICHUS CBOWCTB KOHKPETHBIX
BEIIECTB;

* pa3BUBaTh MHPOPMAITMOHHYIO KOMIIETEHTHOCTD MTOCPEICTBOM YTITyOJIEHUS 3HAHUW 00 NCTOPHH CTAHOBJICHUS XUMUUYECKON HAYKH, €€ OCHOBHBIX
MOHATUH, IEPUOANYECKOIO 3aKOHA KAK OJHOTO M3 BAXHEUIINX 3aKOHOB IPHUPO/IbI, 4 TAKKE O COBPEMEHHBIX TOCTHKECHUAX HAYKU U TEXHUKH.



* COCTaBIISATh MOJICKYJIIPHBIE U IIOJIHBIE HOHHBIC YPABHEHMS 110 COKPALEHHBIM MOHHBIM YPAaBHEHUSAM;

* IPUBOJUTH IIPUMEPBI PEAKLIUN, TOATBEPKIAIOIINX CYIIECTBOBAHUE B3aUMOCBSI3U MEKy OCHOBHBIMHU KJIACCAMHM HEOPTAHUYECKUX BEILIECTB;
* IPOrHO3UPOBATh PE3YyJIbTATHI BO3AEHCTBUS Pa3IMUHbIX (DAKTOPOB HA N3MEHEHNE CKOPOCTH XUMHUYECKON PeaKlny;

* IPOrHO3UPOBATh PE3YyJIbTAThHI BO3AECHCTBUS Pa3IMUHbIX (DAKTOPOB HA CMELICHHE XUMUYECKOTO PAaBHOBECHS.

* IPOrHO3UPOBATh XUMHUYECKHE CBOWCTBA BELIECTB HA OCHOBE UX COCTaBa U CTPOCHUS,

¢ IPOrHO3UPOBATH CIIOCOOHOCTH BCIHICCTBA NPOABJIATL OKUCIUTCIIBHBIC NJIM BOCCTAHOBUTCIIBHBIC CBOICTBA C y‘-IéTOM CTEIICHEH OKHCIICHUS 9JICMCHTOB,
BXOJAIIUX B €I'0 COCTAaB,

* BBISIBJIATH CYILIECTBOBAHME FEHETUYECKON B3aUMOCBSI3M MEXK/y BELIECTBAMHU B PSIAY: MPOCTOE BEIIECTBO — OKCUJL — TUJIPOKCUI — COJIb;
* OpraHMU30BbIBATH, IPOBOJIUTh YYHEHHUUYECKHE MMPOEKTHI MO UCCIIEIOBAHUIO CBOMCTB BEUIECTB, HMEIOIINX BaXKHOE MPAKTUYECKOE 3HAYEHHUE.
COJEPKAHUE TEM YYEBHOI'O KYPCA

Tema 1.Bsedenue. Odowan xapakmepucmuka Xumudeckux 3j1emenmos u xumudeckux peaxyuii. Ilepuoouueckuii 3axon u Ilepuoouueckan
cucmema xumuueckux nemenmos /. H. Menoeneesa (9 4)

XapakTepHuCTHKa 3JIEMEHTA 110 €ro MoJIokeHUIo B [leprnoandeckoii cucteme xumudeckux a1eMeHToB /I, 1. Menneneesa. CBOICTBa OKCUIOB, KUCIOT,
OCHOBAaHMH U COJIEH B CBETE TEOPHUH DJIEKTPOIUTHUECKON JUCCOLUALMU U OKUCIIEHUSA-BOCCTAaHOBIEHUS. [[OHATHE O epEeXOIHBIX IJIEMEHTAX.
AmdorepHoCTb. ['eHeTHUYECKHI psil IepexoHoro ieMenTa. [leproauueckuii 3akoH u [leproauueckas cucteMa XMUMUYECKUX 3ieMeHToB []. 1.
MeneneeBa. XuMnu4eckasi OpraHu3alys )KUBOW U HEXKUBOM IIPUPObI. XMUMHUYECKHUI COCTaB s/1pa, MAHTUHU U 36MHON KOPBl. XMMHUYECKHUE DJIEMEHTHI B
KJIETKaX >KMBBIX OPraHu3MoB. Makpo- u MUKpo3eMeHThl. O000I1IeHne CBeICHUH 0 XMMUYECKHX peakiusax. Kimaccupukanus XuMHYeCKUX peakuuii mo
Pa3IMYHbBIM PU3HAKAM: «UHCJIO U COCTaB pearupyrouux U 00pa3yroImxcs BEIIECTBY, «TEIIOBOM 3P PeKT», «HarpaBlIeHUe», «KA3MEHEHUE CTETIEH eil
OKHCJICHHS 3JIEMEHTOB, 00pa3yIolUX pearupyrolie BeIecTBay, «(}has3a», «UCIoib30BaHle KaTtanu3aropay. [IoHATHE 0 CKOPOCTH XMMHUUYECKON
peakuuu. GakTopsl, BIUAIOMINE HA CKOPOCTh XUMHUECKUX peakiuil. KartanuzaTops! u katanus3. IHrMOUTOpHl. AHTHOKCUIAHTHI.

JdeMoHcTpanum.

Ta6nuua J[. 1. MenneneeBa. 3aBUCHMOCTh CKOPOCTH XUMHUECKOW PEaKLIUU OT MPUPO/IbI pearupyromux BeecTB. 3aBUCUMOCTb CKOPOCTH
XUMHUYECKON PEAKIINN OT KOHIIEHTPALMH PEarupyOIIUX BEMECTB. 3aBUCUMOCTh CKOPOCTH XUMHUYECKON PEAKLIUH OT IUIONIAJH COTPUKOCHOBEHUS
pearupyomux BeIEeCTB («KUIAIIUHI CII0i1»). 3aBUCUMOCTh CKOPOCTH XUMHUYECKOH PEAKIIMU OT TEMIIEPATYphl pEarupyouux BemecTs. [ OMOreHHbIN 1
reTeporeHHbIN KaTanu3bl. DepMEHTaTUBHBIN KaTaIn3.

Tema 2. Memannwt (22 u)



ITonoxenune Meramuios B [lepuogudeckoit cucreme xXumudeckux 3yeMeHToB /1. 1. Menneneesa. Merainueckast KpUCTAJUINYECKAsl PELIETKA U
MeTajuIndeckas XuMudeckas cBa3b. O0ume pusnueckue coiictsa Meramios. CIijiaBbl, MX CBOMCTBA U 3HaYeHUE. XMMHUUYECKUE CBOICTBA METAJLUIOB KaK
BOCCTAHOBHUTEIIEH, a TAK)KE B CBETE UX MOJIOKECHHUS B JICKTPOXUMHUUECKOM Psily HAPsHKEHU MeTayuioB. Kopposust MeTaiioB U criocoObl 00phObI C
Hel. Metambl B ipupoe. O0mye crnocoObl UX MOTYYSHUSI.

OO61as xapakTepuCcTHUKa IIEIOYHBIX MeTalioB. Metaibl B npupoze. O6mmue crocods! ux nonydenus. Ctpoenue aromoB. Lllenounbsie MeTamisl —
MIPOCTHIC BellecTBa. BaskHEHIINE COSTMHECHUS ISTOYHBIX METAIIJIOB — OKCHUIBI, THIIPOKCH]IBI M COJIU (XJIOPHU/IBI, KApOOHATHI, CYyNIb()aThl, HUTPATHI), UX
CBOICTBa U MPUMEHEHNE B HAPOIHOM Xo3s1iicTBe. Kanmitabie ynoOopeHus.

OOm1ast xapaKTEpUCTHKA 3JI€MEHTOB TTIaBHON noArpynms! 11 rpynms.

Crpoenue atoMoB. Lllennouno3zeMenbHbIE METAIUIBI — IPOCTHIE BellecTBA. BaxkHelne coeIuHeHNs 1eJI0YHO3EMENIbHBIX METAJIJIOB — OKCH/IBL,
THJIPOKCHUJIBI M COJU (XJIOPUABI, KapOOHATHI, HUTPATHI, CYIb(athl, pocharsl), UX CBONCTBA U IPUMEHEHHE B HAPOJHOM XO3sICTBE.

Amomunnii. CTpoeHue atoma, pU3nIecKre U XUMHYECKHE CBOMCTBA MPOCTOro BemecTBa. CoOeTMHCHUS aTFOMUHUS — OKCHJI U THIPOKCH]I, HX
amdoTepHbIii Xapaktep. Baxxueiiue conu antomMunus. [I[pumeHeHue amOMUHUS U €r0 COSAMHEHUN.

eneso. CTpoeHne aToma, GpU3HIECKHE U XMMIYECKUE CBOICTBA IPOCTOro BemecTsa. ['enernueckue psaasl Fet? u Fe's.
Baxneitmue conu xene3a. 3HaUCHHE JKeJie3a U €ro0 COSUHEHUHN JUIsl PUPOJIBI M HAPOIHOTO XO3SMCTBA.
Jlemoncmpayuu.

OO0pa31bl MEeT0YHBIX U MIEI0YHO3eMETbHBIX MeTauioB. OOpasiibl criaBoB. B3aumonelictBue HaTpus ¢ Bonoil. [lonydyenue ruapokcuaos xemnesa (I1) u
(.
Jlabopamopnvie onvimul.

1. BzaumoneiictBue pacTBOPOB KUCIIOT U cozel ¢ metamnamu. 2. O3HaKOMIICHUE C pyAaMu Kejie3a. 3. OKpaH_II/IBaHI/Ie IJIaMCHH COJIAMH IICIIOYHBIX
MCTAaJIJIOB. 4.HOHy‘I€HI/IC THAPOKCHU A KaJIbIIUA U UCCIICIOBAHUC €T'O CBOICTB.

17. Ilony4yeHue ruipoKcua aJlOMUHUS U UCCIEN0BaHUE €r0 CBOMCTB. 18. B3anMonelicTBue xkenesa ¢ constHol kuciaotoi. 19. Ilonyuenne
ruapokcuioB xenesa (I1) u (I11) u u3yyenue ux cBOMCTB.

IIpaktukym 1. CBoiicTBa METAIIOB U MX coequHeHnii (3 1)t

1. OcyIJ_[CCTBJ'ICHI/IC OCIMOYKHN XUMHWYCCKUX HpeBpameHHﬁ. 2. HOJIy‘-IeHI/IC 1 CBOMCTBA COSAMHECHUN METaJIIOB. 3. PemcHue OKCIICPUMCHTAJIbHBIX 3a1a4
Ha pacliO3HAaBAHUC U ITOJTYUCHUC Coe)II/IHeHI/Iﬁ MCETAJJIOB.

Tema 3. Hememannwt (27 u)



OOm1ast xapakTepUCTHKA HEMETAJUIOB: TosokeHue B [lepuoanyeckoit cucreme xumMuueckux aneMenToB Jl. . MenaeneeBa, 0coOOEHHOCTH CTPOCHHS
aTOMOB, 3JIeKTpooTpuLaTenbHocTh (D0) Kak Mepa «HeMeTamnaHocT», paa 0. Kpucraminyeckoe cTpoeHHE HEMETAIJIOB — MIPOCTHIX BEIIECTB.
Annorponus. ®usnueckue cBoiicTBa HeMeTaI0B. OTHOCUTEIBHOCTD MOHATUH «METAIUD) U «HEMETAILIIY.

Bonopon. Tlonoxxenue Boopoaa B [lepuonnueckoii cucreme xumuueckux aemeHToB . . MenaeneeBa. CTpoeHue aroma U MoJIeKyJbl. Duznueckue
U XUMHUYECKHE CBOMCTBA BOAOPO/IA, €T0 MOJIyYeHHUE U IIPUMEHEHUE.

Boga. Crpoenne monekyibl. Bomopoanast xumudeckast cBsizb. @U3ndecKue CBOMCTBA BOIbI. AHOMAIIMU CBOMCTB BOJBL. [ uapoduIbHbIe U
ruipodoOHbIe BelecTBa. XUMUYeckre cBoicTBa Bobl. KpyroBopoT Bojbl B ipupoae. BogoouuncTka. Aspanus Bojbl. beiTtoBbie GUIbTpHI.
MunepanbHble BOAbL. JucTHINIMpOBAaHHAS BOJIA, €€ MTOTYUYCHUE U IPUMEHEHUE.

OOmias xapakrepucTrka ramoreHoB. CTpoeHne aToMoB. [IpocThie BemecTBa 1 OCHOBHBIE COSIMHEHUS TAJIOTEHOB, MX CBOWCTBA.
Kpatkue cBegenus o xiope, Opome, prope u ioze. [IpumeHeHne raioreHoB U UX COSAMHEHU B HAPOJHOM XO3sIICTBeE.

Cepa. Ctpoenue aToma, aJlIOTPOIIHsI, CBOMCTBA U IpUMeHeHne pomOudeckoi cepbl. Okcunbl cepsl (IV) u (VI), ux nomyyenue, cBoicTBa u
npuMeHenue. CepHasi KUCJIOTa U €€ COJIU, MX MPUMEHEHHUE B HAPOAHOM X03siicTBE. [I[pON3BOICTBO CEPHOM KUCIIOTHI.

A30t1. CTpoeHue aTomMa U MOJIEKYJIbl, CBOMCTBA IPOCTOrO BellecTBa. AMMUAK, CTPOCHHUE, CBOMCTBA, IOJyuyeHUE U TpuMeHeHue. Coiau aMMOHUS, UX
cBoiicTBa u mpumenenue. Okcupl azota (1) u (IV).

A3OTHas KHCJIOTa, €€ CBOMCTBA U MpUMeHeHue. HUTpaTsl 1 HUTPUTHL, TpoOIeMa X COACPIKaHUS B CEIbCKOXO03sICTBEHHON MPOIYKIUU. A30THBIC
ynoopeHus.

®docdop. CtpoeHue aToma, auIOTPOIIHs, CBOMCTBA O6e1oro U KpacHoro ¢ocdopa, ux npumeHenue. OCHoOBHBIE coenHeHus: okcul pochopa (V) u
optodochopHas kucnota, pocpatsl. DochopHbie y100peHHUS.

VYraepon. CtpoeHue aroma, alsIoTponus, cBoiicTBa Moaudukanuuit, npumenenue. Oxcunpl yraepoza (II) u (IV), ux coiictBa u npuMeHeHue.
KapOoHatsl: KaabIMT, CO/a, MOTAIl, UX 3HAYCHHE B IPUPOJE U KU3HU YEJIOBEKa.

Kpemuuii. CTpoeHne aroma, KpUCTAIITMUECKUI KpeMHHUH, ero cBoiicTBa u npumenenue. Okcua kpemuus (IV), ero npupoaHbie pa3HOBUAHOCTH.
Cunukatel. 3Hau€HUE COEAMHEHUI KpEMHUS B )KUBOM M HEKUBOU npupoze. [IoHsATHe 0 CUIIMKAaTHON NPOMBIIIIEHHOCTH.

JlabopaTopHbIe OTBITHI.

20. [Tonyuyenue u pacno3HaBanue Bojgopoaa. 21. MccnegoBanue moBepXHOCTHOTO HATSKEHUS BOJbI. 22.PacTBopeHHe epMaHraHaTa Kajius Uin
MEIHOTro Kynopoca B Bojie. 27. KauecTBeHHas peakuus Ha rajioreHu1-uoHbl. 28. [Tonydenue u pacrno3HaBanue kuciopojaa. 29. 'openue cepbl Ha
Bo3ayxe u B kucnopoze. 30.CpoiicTBa pa3daBineHHO cepHOi KucaoThl. 31. M3yuenue cBoiicTB ammuaka. 32. Pacmo3HaBanue coneit ammoHus. 33.
CaoiicTBa pa30aBneHHON a30THON KUCIOTHI. 34. B3anmojeiicTBre KOHIIEHTPUPOBAHHON a30THOM KUCIIOTHI C MEJIbIO



[Tpaktukym 2. CBOMCTBa COeTMHEHUI HEMETAIIOB (2 )

1. Pemenue sxcriepuMeHTaNbHBIX 3a/1a4 110 TeMe « Hemeramibiy. 2. [lonyuenue, coOupanue u pacro3HaBaHUE T'a30B.
Tema 4. Oo00wenue 3nanuit no Xumuu 3a Kypc 0cHoéHoil wikovl. Illoozomoexka
K 2ocyoapcmeennoi umozoeoii ammecmayuu (I'HA) (7 4)

IIepnonnueckuit 3akoH u Ilepuonnueckas cucrema XuMU4eckux 351eMeHToB 1. 1. Menneneesa. @U3n4eCKuil CMBICII TOPSAKOBOTO HOMEPA JIEMEHTA,
HOMEPOB I€PUO/Ia ¥ TPYIIIBL. 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB IEMEHTOB M UX COCAVMHEHUH B IEPHOJAX U TPYIIIAX B CBETE IPEICTaBICHUHN O
CTPOCHHMH aTOMOB 3JIEMEHTOB.

3HaueHue MNEpUOANICCKOro 3aKoHa. BI/II[I)I XHUMHYCCKHUX CBS3CH U THIIBI KpUCTATNIMYCCKUX PCUICTOK. Bzaumocs3b CTPOCHUA U CBOMCTB BCHIICCTB.
Knaccn@nxaunﬂ XUMHNYCCKHUX peaKHI/Iﬁ 110 pa3JIMYHbIM IIPU3HAKaAM (‘H/ICJ'IO " COCTAB pCarupyrommnx nu O6p33y10].].[I/IXC${ BCIICCTB, HAJIMYHC

rpaHuIbl paszaena §as; TerioBoi 3P PeKT; U3MEHEHHE CTETICHEH OKHUCIICHUSI aTOMOB; NCTIOJIb30BaHUE KAaTaJIN3aTOPa; HAPABJICHUE TPOTEKAHUS).
CKOpoCTh XMMHUYECKUX peakluil u (pakTopsl, Baustone Ha Hee. OOpaTUMOCTh XUMUYECKUX PEAKIIUN U CIOCOOBI CMEIICHUSI XUMHUYECKOTO
paBHOBECHS.

HpOCTBIG 1 CJIOXKHBIC BEIICCTBA. Mertamisl 1 HEeMETaIUIbl. I eHeTHIecKue pAaabl METAJlJIa, HEMCTAJUIA U IICPEXOJHOI0 MCTAJLIA. OKCI/IIII)I N TUAPOKCUBI
(OCHOBaHI/IH, KHCJIOTHI, aM(bOTepHBIe FI/I,Z[pOKCI/II[BI), conu. 1x COCTaB, KJIaCCI/I(I)I/IKaI_[I/IH n O6H_[I/Ie XMMHUYECKHUE CBOMCTBA B CBETE TCOPUU
3HeKTpOJII/ITI/ILI€CK0ﬁ JUCCOIIMall1

Y4eOHo-MeTOoAMYECKOE 0O0ecnevyeHue Y4eOHOro nmpomecca
YuebHo-TeopeTHYECKHE MATEPHAJIBI:
1.IIpumepHas nporpaMMa 1o y4eOHBIM IpeaMeTaM. XUMus. 8-9 Kiaacchl: MPOEKT.- 2-€ u3J., 1opad. M.: [Ipocsemenne (CtanmapTel BTOPOro
TTOKOJICHUS ).
2.ABropckas nporpamma O.C.I'abpuensna, cootBeTcTBYyomas denepanbHomMy ['ocynapcTBeHHOMY 00pa30BaTeIbHOMY CTaHAAPTY OCHOBHOTO
o0miero oopazoBaHus U gonyiieHHas MuHucrepcTBoM oOpa3oBanus U Hayku Poccuiickoit ®@enepaunu (Ilporpamma kypca xumuu i 8-9 kiiaccos
obmeoOpaszoBarenbHbIX yupexaenuii / O.C.I'abpuensu. — M.: [Ipocda, 2012r.).
3. Xumus. 8 xmacc: yue0. J{ns obmeoopasosar.yupexnaenuii / O.C.I'abpuensH. -13-e uzn., crepeorurt.- M.: Jlpoda
4.TIpumepHas mporpaMma OCHOBHOT'O 0011ero oopa3zoBaHus 0 XUMUU (0a30BbIil YpOBEHbD);

5.ABtopckas nporpamma O.C.I"'abpuensina, coorBercTByromas denepanbHOMY KOMIIOHEHTY [ 0Cy1apCTBEHHOTO CTaHIapTa o0Iero oopa3oBaHus U
nonyuieHHas MuHucTepcTBoM oOpazoBanus u Hayku Poccuiickoit ®@enepanuu (O.C.I'abpuensu [Iporpamma kypca xumun i 8-11 kimaccoB
obeobpaszoBatenbHbIx yupekacuuii / O.C.I"abpuensiH. — 7-e u3ganue, nepepabotanHoe U gomnonHeHHoe — M.: «/Ipoday)

6.I'abpuensa O.C. Xumus. 9 xnace. M., «/Ipodar»



MeTtoauyeckue H TUAAKTHYECKHE MaTepPHAJIbI:
1 Ta6puensn O. C., Bocko6oiinukosa H.I1., AmykoBa A.B.. HacTtonbnas kaura yuutens. Xumus. 8 Ki1.: MeTtogudyeckoe
nocobue. — M.: JIpoda
2 M. 1O. I'opkosenko [loypounsie pazpaboTku 1mo xumun 8kiiacc Mocksa BAKO
3. Xumus. 8 xi1.: KoHTponbHble u mpoBepounbie paboTsl kK yueOHuky O. C. I'abpuensna «Xumus. 8 / O. C. 'abpuensn, I1.
H. bepeskun, A. A. YmakoBa u 1p. — M.: Jlpoda
4. T'abpuensa O. C., Bockoboiinukosa H. I1. Xumus B Tecrax, 3amadax, ynpaxkHeHusx. 8— 9 ki — M.: JIpoda
5.Iloypounsie miansl k yaeOnuky O.C.I'abpuensna Xumus 8 knace. Jlenucosa B.I' Bonrorpaa. Yuurens

6.Xumus. 9 ki1.; KontponbHble u mpoBepounbie padboTsl k yueoHuky O.C. ['abpuensna

7.I'abpuensn O.C, Bockoboitnukosa H.IT. Xumus B Tecrax, 3ajayax, ynpaxnenusx. 8 - 9 ki. - M.: «Ipoda»

8.I'abpuensia O.C, OctpoymoB W.I'. Hacronbrast kHUra yuntens. Xumus. 9 ki1.: Meroauueckoe mocodue. - M.: «Jlpoda»

9. «Xumus. » / O.C. I'abpuensu, [1.H. bepe3kun, A.A. YmakoBa u ap. - M.: «/Ipocda»

10. IIporpamma O.C.I'abpuensana «IIporpamma kypca xumuu s 8-11 kiaccoB 061eodpazoBaTenbHbIX KO, M.: «/Ipodar»
11. M.1O. I'opkoBenko «IloypouHnsie pa3paboTku o Xumumn», 9 kiacc, M. «Bako»

12. O.C.I'abpuemnsn, U.I'. OctpoymoB. HacronbHast kaura yanrens. Xumus. 9 ki.: Metogmueckoe mocodue. - M.: «/poda»

Jluteparypa 1Jifl yYaluxcs:
1. Tabpuensn O. C., Xumus yueonux ona 8 knacca M.: [lpoda
2. Xwumus. CoopHuk 3a1a4 8-9 knacc. — M.: [IpocBenienue
3. O.C.I'abpuensa «Xumus, 9 ximacey, M.: «/Ipodar»

- JOIMMOJTHUTEC/JIbHAA

1. byuxyc [1.®. Kuura ans ureHus no Heoprannueckoi xumuu — M.: [IpocBemienue

2.11aBnoBa H.C. Xumus. 8 knaccel. Jlugaktudeckue marepuansl (Pemenne 3anaq). — M.: JIpoda

3.3aiineB O.C. . PazHOypoBHEBBIE 331aHUs TI0 Kypcy XumMuu 1st 8 kiacca (TecTsl 1 MpoBEepOYHBIE 3a1aHMS ).
4. Xumnueckue MHTEpHET-pecypchl (XMMO3a, 3aHUMaTeNbHas Xumus, EI'D ceTh TBOpUECKUX yuuTeseH, OTKPBITHIH Kiacc , cadT M.A.AXMeToBa)
5.  DHIMKIONEIUYECKUNA CTIOBAph FOHOTO XMMHKA.



6. JlumakTHYecKuil Marepua.

7. http://him.1september.ru/index.php— kypHaJI « XUMHUSI».

8. http://him.1september.ru/urok/-MaTepuaiisl k ypoky. Bce paboTbl, Ha OCHOBE KOTOPBIX CO3/1aH CalT, ObLIM OMYOJIMKOBAHBI B XKYypHase
«Xumus». ABTopaMu caiita rnpojiesiaHa 0oJiblias paboTa 110 CUCTEMAaTU3UPOBAHHIO Fa3€THBIX CTaTel ¢ yu€TOM IKOIBbHON yueOHOI
IIporpaMMsl 1o npeamery "Xumus"

Konudukarop

3JIEMEHTOB COIePKAHUS U TPeOOBAHUII K YPOBHIO MOATOTOBKH 00y4aIOIIUXCS, OCBOMBIIHNX OCHOBHBIE 00111e00pa30BaTeIbHbIE MPOrPAMMBI
OCHOBHOTI0 0011€ero oopaszoBanusi, no XUMHUHN

Komudukarop cocraBien Ha 0aze ¢enepalbHOrO KOMIIOHEHTAa TOCYJApCTBEHHOTO CTaHAapTa OCHOBHOTO oOmiero oOpa3oBaHus (TpuKa3
Muno6pazoBanus Poccun «O06 yTBepkaeHnu (eaepaqbHOr0 KOMIOHEHTA TOCYNapCTBEHHBIX OOpa3oBaTENbHBIX CTaHIAPTOB HAYAIBLHOTO OOMIETO,
OCHOBHOTO 00IIero U cpeanero (moaHoro) oodmero oopazosanus» ot 05.03.2004 r. Ne 1089) u Ha ocHOBE KOAU(PUKATOPOB FICMEHTOB COACPKAHUS H
TpeOOBaHMH K YPOBHIO IOATOTOBKH BBITYCKHUKOB [X Ki1accoB, OnmyOJMKOBaHHBIX HA caiiTe WWW.Fipi.ru.

Paznen 1. KOHTpOJII/IpyeMbIe JIEMEHTBI COAECPKAHUA 1JISI BBINYCKHHUKOB IX kaaccoB mo XxXuMuu

Kon KoHnTposmpyemblie 3jieMeHTBI CO/lep:KaHus

1 BemectBO

1.1. |Crpoenue atoma. CTpoeHHE IEKTPOHHBIX 000s10ueKk aToMOB MepBbIX 20 snemenToB [lepuoanyeckoit cucremst .M. Menneneesa

1.2. [Ilepmoamueckuii 3axoH u [leproanueckast cuctemMa xuMuieckux siuemenToB .M. MenneneeBa

1.2.1. [I'pynmns! u nepuos! [lepuonndeckoit cuctembl. PU3NUECKU CMBICT MOPSIKOBOTO HOMEPAa XUMHUYECKOTO HJIEMEHTa

1.2.2. |[3akOHOMEPHOCTH HW3MEHEHHWs CBOWCTB DJIEMEHTOB M WX COCIWHEHHWH B CBS3M C TOJOXEHHWEM B llepHoamueckol CUCTeMe XHMHYECKHX

anemenToB JI.W. MenaeneeBa



http://him.1september.ru/index.php
http://him.1september.ru/urok/
http://www.fipi.ru/

1.3. |Crpoenue BemecTB. XUMHUYECKasl CBSA3h: KOBAICHTHAs (TIOJSPHAS U HEMOJSPHAS ), HOHHAS, METAITMYECKast
14. |BaneHTHOCTh XMMHUYECKHUX 3JIEMEHTOB. CTETIEHb OKUCICHUS XUMHUUECKUX 3JIEMEHTOB
1.5. |YucTble BemecTBa U cMecu
1.6. |ATOMBI U MOJEKYJbl. XUMUYECKHI d1eMeHT. [IpocThie u cinoxHbIe BemecTBa. OCHOBHBIE KJIACChl HEOpraHMYeCKHX BemecTB. HoMmeHkmaTypa
HEOPraHUYECKUX COCIUHEHUN
2 | XuMHYecKasi peakuus
2.1. | Xummueckas peakmus. YCIOBUS M MPU3HAKU MMPOTEKAHUS XMMHUYECKUX peakiuil. XuMudeckue ypaBHeHUs. COXpaHEHUE MAcChl BEIIECTB MPU
XUMHUYECKUX PEaKIIUIX
2.2. |Knaccudukamuss XMMUYECKUX PEAKIUH 1O Pa3IUYHBIM TPH3HAKAM: YHCIYy W COCTaBYy HCXOJTHBIX W TIOJYYCHHBIX BEIICCTB, W3MEHCHHUIO
CTETEeHEN OKUCIICHUS XUMHUECKUX 3JIEMEHTOB, MOTJIOICHHUIO U BBIICICHUIO YHEPTUI
2.3.  |DAEKTPOIUTHI U HEXJIEKTPOIIUTHI
2.4. |KaTWOHBI 1 aHUOHBI. DJIEKTPOIUTHICCKAS TUCCOIMAIIHS KUCIIOT, IISIOYeH U COJIeH (CPEeTHUX )
2.5. |Peakiuu HOHHOTO OOMEHA U YCIOBHSI UX OCYIIIECTBICHUS
2.6. |OKuCIUTETHHO-BOCCTAHOBUTENbHBIE peakiiui. OKUCIUTENTh U BOCCTAHOBUTEIh
3 JJieMeHTapHble OCHOBBI Heopranuveckoii xumuu. [IpeacraBiennust 00 OpraHuvYecKNX BelecTBax
3.1. | Xummueckue CBOMCTBA MPOCTHIX BEMICCTB
3.1.1. [Xumudeckue CBOMCTBA MPOCTHIX BEMIECTB-METAIUIOB: MICIIOYHBIX U MIEI0OYHO3EMENIbHBIX METAJIOB, A TFOMUHUS, JKeje3a




3.1.2. |Xumuueckue cBOMCTBA MPOCTHIX BEIIECTB-HEMETAIIOB: BOJIOPO/Ia, KHCIOPO/a, TaJOr€HOB, Cephl, a30Ta, (hocdopa, yriaepoaa, KpeMHUS

3.2. |Xumuueckue CBOICTBA CIOXKHBIX BEIECTB

3.2.1. |XumHuecKue cBOCTBAa OKCHJIOB: OCHOBHBIX, aM(OTEPHBIX, KHCIIOTHBIX

3.2.2. |XuMuuyeckKue CBOMCTBA OCHOBAHUI

3.2.3. |XuMuueckue CBOMCTBA KUCIOT

3.2.4. |XumuuecKue CBOICTBa cojeil (CpeTHuX)

3.3. BzanmocBsa3b PAa3IMYHBIX KJIACCOB HCOPTAHNUYCCKUX BCIICCTB

3.4. |[lepBoHayanbHBIC CBEIEHUS 00 OPraHUYECKHUX BEIIECTBAX

3.4.1. |[YraeBomopoabl MpeelibHBIC U HEMPEIeIbHBIC: METaH, ITaH, dTHIICH, allCTUIICH

3.4.2. [KuciopojcoiepkaIiye BemecTBa: CHUPTHI (METaHO, TAHOJI, TIIUIICPHH ), KAPOOHOBBIC KHCIOTHI (YKCYCHAs i CTEapHHOBAS)

3.4.3. |buomornvecku BaKHbIE BEUIECTBA: OCIKH, JKUPHI, YTIIEBOIBI

4 MeToabl NO3HAHUS BelIeCTB M XUMHYECKHX SIBJEHHMH. 3KCHepHMeHTaJ'II)HbIe OCHOBbI XUMHH

4.1. |[IpaBuna Ge3omacHoi paboOTH B LIKOJBHOU JlabopaTopuu. JlaboparopHas mocyna u obopynoBanue. Pasnenenue cMeceil 1 04MCTKa BEILECTB.
IIpuroroBnenue pacTBOpoB

4.2. |OnpeneneHue xapakTepa CpeIbl pacTBOpa KHUCIOT U IIeNoYel ¢ MOMOIINBI0 HHIWKATOpOoB. KauecTBEeHHBIE peakiiu Ha WOHBI B PacTBOpE
(x;mopun-, cynbhar-, KapOOHAT-UOHBI, HOH aMMOHUS)

4.3. HOJ’Iy‘{eHI/IC Fa3006pa3HBIX BCIICCTB. KauecTBeHHEIC pCaKknun Ha 1"3.3006pa3HLIC BCIICCTBA (KI/ICJ'IOpOI[, BOOOPOL, yFHCKI/ICHHﬁ ras, aMMI/IaK)




4.4. (IlomyuyeHue U U3y4eHHE CBOMCTB U3yUEHHBIX KJIAaCCOB HEOPTAaHUYECKUX BEILIECTB

4.5. (IIpoBeaeHue pacueToB Ha OCHOBE (HOPMYII U ypPAaBHEHUHN peaKIIHii

45.1. |BeryuciaeHus MaccoBOM JOJIM XUMHYCCKOI'O 3JICMCHTA B BCILICCTBE

4.5.2. |BpruncieHust MaccoBOM J10JIM PACTBOPEHHOI'O BEIIECTBA B PAaCTBOPE

4.5.3. |BpruncieHue KOJM4eCTBa BEIIECTBA, MAaCChl WM 00beMa BEIIEeCTBA MO KOJIMYECTBY BEIIECTBA, Macce WM 00bEMY OJHOIO M3 PEareéHTOB WU
MIPOJYKTOB PEaKIuu

5 X¥MHUA U JKU3HD

5.1. HpO6JICMLI 0€301I1aCHOTO MCIT0Ib30BaHuUs BCIICCTB 1 XUMHNYCCKHUX peaKuHﬁ B MTOBCEIHEBHOM JKU3HU

5.2. | Xummueckoe 3arpsi3HeHHE OKPYKaIOLIeH Cpebl M €T TOCIECTBHS

5.3. |YenoBek B MHpE BEUIECTB, MATEPHATIOB U XUMHUIECKUX PEAKIIHNA

Paznen 2. TpeOoBaHuUsl K yPOBHIO MOATOTOBKH BBIMYCKHUKOB [X KJjaccoB Mo xXuMuu

Kon TpeGoBanus K ypOBHIO NOATOTOBKM BbINyCKHUKOB XI Ki1accoB

1 3HATH/MMOHUMATD:

1.1. |xumuueckyio cumeonuKy: 3HaKu XUMUYECKUX JIEMEHTOB, (OPMYJIbl XUMHUYECKUX BEUIECTB, YPABHEHUSI XUMHUYECKUX PEAKIIHL;




1.2.

6adiCHellue Xumuiyeckue nOHAmuA: BEeCTBO, XUMUUYECKHUM 3JIEMEHT, aTOM, MOJIEKYJ1a, OTHOCUTENIbHBIE aTOMHAsl U MOJIEKYJISIPHAsI MacCBhl,
WOH, KaTUOH, aHUOH, XUMHUUYECKAs CBA3b, DJIEKTPOOTPULIATEIILHOCTD, BAJICHTHOCTD, CTEIIEHb OKHUCIICHUS, MOJIb, MOJISIPHASL Macca, MOJISIPHBIN
00BeM, pacTBOPBI, JIEKTPOJUTHl U HEINEKTPOJIUTHI, JIEKTPOIUTHUECKAs IUCCOLMALNSA, OKUCIUTEIb U BOCCTAHOBUTENb, OKHUCICHHE U
BOCCTaHOBJICHHE, TEIUIOBOM 3((PEKT peaKkIii, OCHOBHBIC TUIIBI PEAKLIUi B HEOPTaHUYECKON XUMUH

1.2.1. |xapakTepHble NIPU3HAKU Ba)KHEHIINX XUMUYECKUX MOHATHH;
1.2.2. |o cyniecTBOBaHMH B3aMMOCBSI3M MEXK/Y BAXHEHITUMH XUMUYECKIMHU TIOHSATHSIMH;
1.3.  |cmbicn 0cHo6HBIX 3aKOHO6 U Meopulli XumMuu: aTOMHO-MOJIEKYJIIpHasi TEOpUsl; 3aKOHbI COXPAHEHHs] MAacChl BEILIECTB, IOCTOSHCTBA COCTaBa;
[Tepuonnueckuii 3akon [I.11. MenneneeBa
14. |mepBOHaYaJIbHBIEC CBECHUS O CTPOCHUH OPraHNYECKHUX BEIECTB
2 YMmern:
2.1. |Ha3zvieamo:
2.1.1. |XUMHYECKHE DJIEMEHTHI;
2.1.2. |coennHEHUs N3yYCHHBIX KJIACCOB HEOPTAHUYECKUX BEIECTB;
2.1.3. |opraHmyeckue BellecTBa MO MX (opmyiie: METaH, dTaH, STHIEH, alleTHJICH, METaHOJ, ATAaHOJ, TJIHMIIEPHH, YKCYCHas KHCIIOTa, TIIFOKO3a,
caxaposa
2.2. |Obvacuamo:
2.2.1. |bmsHyeckwii CMBICT aTOMHOTO (ITOPSAKOBOTO) HOMEpa XMMHUYECKOTO 3JEMEHTa, HOMEPOB TPYIIIEI U nepuoaa B [lepuonndeckoit cucreme

.. MenneneeBa, K KOTOPbIM 3JIEMEHT MPUHAJICKUT;




2.2.2.

3aKOHOMEPHOCTH M3MEHEHUSI CTPOCHUSI aTOMOB, CBOVMCTB 3JIEMEHTOB B MPEAEIIaX MaJbIX NEPUOAOB U TJIABHBIX MOATPYIIL, a TAKKE CBOMCTBA
00pazyeMbIX UMU BBICIIMX OKCHJIOB;

2.2.3. |CyUIHOCTbH MPOLECCa IEKTPOIUTUUECKOM TUCCOIMALINN M PEaKIMii HOHHOTO OOMEHa
2.3. | Xapaxmepu3zosambs:

2.3.1. |xumm4eckue 37MeMEHTH! (OT BOJOPOAA 0 KaJbIHsI) Ha OCHOBE MX HojoxeHHus B Ilepmoamdeckoil cucteme xuMuueckux snementon J[.I.

MemnieneeBa 1 0COOCHHOCTE CTPOEHUS UX aTOMOB;

2.3.2. |B3aMMOCBSI3b MEXKIY COCTaBOM, CTPOCHHEM H CBOMCTBAMHU HEOPTAaHWYECKHUX BEILECTB;

2.3.3. |XMMHYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTraHWYECKUX BEIIECTB (OKCHIOB, KUCIOT, OCHOBAHH U COJICH);

2.3.4. |B3aMMOCBSI3b MEXKIY COCTaBOM, CTPOCHHEM M CBOMCTBAMH OTACIBHBIX MPEICTABUTEICH OPTaHUIECKHUX BEIIECTB
24. |Onpedenamv/knaccugpuyuposams:

2.4.1. |cocTaB BEIECTB 10 UX GopMyIiam;

2.4.2. |BaJIEHTHOCTb M CTENEHb OKHCICHUS YJIEMEHTa B COeAMHEHUH;

2.4.3. |BUI XUMHYECKOH CBS3U B COEAUHEHUSIX;

2.4.4. |mpuHAIJICKHOCTb BEIIECTB K OIPEEIEHHOMY KJIacCy COeIMHEHUH;

2.4.5. |TUIBI XUMHYECKUX PEAKIIN;

2.4.6. |BO3MOXKHOCTb MPOTEKAHUs peaKIMii HOHHOTO 0OMeHa;




2.4.7. |BO3MOXXHOCTH MPOTEKAHUSI PEAKIIUi HEKOTOPBIX MPEJACTABUTEICH OPraHUYECKHIX BEIIECTB: C KHCIOPOIOM, BOJOPOIOM, METaJlIaMH, BOJIOM,
OCHOBaHHMSIMH, KUCIOTAMH, COJISIMU

2.5. Cocmaeénamo:

2.5.1. |cxemsl cTpoeHust aToMOB TiepBbix 20 anemenToB [lepuonnueckoii cucremsr .M. Menneneena;

2.5.2. |bopMyIibl HEOPraHUYECKUX COCTMHEHUN M3yUYEeHHBIX KIACCOB;

2.5.3. |ypaBHEHUS XUMHUYECKUX pEaKIUN

2.6. |Obépawmamocs:

C XUMHYECKOU IMOCYI0N 1 JTa0OpaTOPHBIM 000PYIOBAHHEM

2.7.  |lIpoéooums onvimul /pacno3nagams ONbIMHBLIM HYMEM:

2.7.1. |moITBEpKIAIONINEC XUMUIECCKHE CBONCTBA H3yUYEHHBIX KJIACCOB HEOPTAHMYECKUX BEIIECTB;

2.7.2. 110 ITOJIYUCHUIO, C06I/IpaHI/II-O " U3YUCHUIO XUMHUYCCKUX CBOICTB HCOPTraHNYCCKUX BCILCCTB,

2.7.3. |ra3000pa3HbIe BEIIECTBA: KMCIOPOI, BOJOPO/I, YIIICKUCIBIN ra3, aMMHAK;

2.7.4. pacTBOPBI KUCIIOT U IIeI0YEH M0 U3MEHEHHUIO OKpaCKMU MHAUKATOPA,

2.7.5. KHCJIOTBI, IICJIOYHN U COJIM IO HAJIMYUIO B UX paCTBOpax XJIOpPUA-, Cy.]'IL(I)aT', Kap6OHaT'I/IOHOB 1 MOHAa aMMOHMHA

2.8. Botuucname:

2.8.1. |MaccoByO OO0 XUMHUYECKOTO JIeMEHTa 1Mo (hopMysie COeTMHEHHUS,




2.8.2.

MaCCOBYIO OOJIFO BCIICCTBA B paCTBOPC;

2.8.3.  |[KOJIMYECTBO BEUIECTBA, 00BEM MJIM MACCy BEIIECTBA O KOJIMYECTBY BEIIECTBA, 00BEMY HIIM MACCEe PEAreHTOB WIIH MPOJYKTOB pPEaKIuu
2.9. |Hcnonv3zosamv npuodpementbvle 3HAHUS U YMEHUS 8 NPAKMUYECKOU 0esAimelbHOCHU U NOBCEOHEBH O HCUSHU OT15:
2.9.1. |0e30macHOro OOpaIICHHS ¢ BEIICCTBAMHM M MaTepHaJlaMU B TIOBCETHEBHOM KU3HU U TPAMOTHOT'O OKa3aHHMsI IIEPBOM IIOMOIIH IPU 03KOTax
KHCJIOTaMH U IIEI0YaMu;
2.9.2. |0OBsICHEHUS OTACIBHBIX (PAKTOB U MPUPOIHBIX SIBJICHUH;
2.9.3. |[KpUTHYECKOH OLIEHKH UH(OPMALIUU O BEIIECTBAX, UCIOIB3YEMBIX B OBITY




PA3ZBEPHYTOE TEMATHYECKOE IINTAHUPOBAHMUME 110 XUMHUHU
8 kj1acc (2 yaca B Hejgeu10)
ba3oBblii ypoBeHb

Ne Tema ypoka Tun ypoka OcHOBHBIE BHIbI OcnoBHble | [IpeaMeTHbIE Meranpeamernsie YY /] JInuHOCTHBIE Hara
JesTeJIbHOCTH MOHATHS YV
| BBE/IEHME - 21 uac

1 | Xumus-uacte | Ypox CdhopmupoBathb IIpenmer 3HaTh NOHATUS IIo3HaBaTenbHBIE: OTBETCTBEHHO
€CTECTBO3HAHU | OTKPBITUS MIPEACTABICHUE O XUMUH, «XHUMUS, OpraHU30BbIBATH OTHOCHUTBCS K
A1 HOBOTO IpeIMeTe XUMHUU. BelIEeCTBa «BEILIECTBOY, JESTENIbHOCTh, YMEHHE 00y4YeHHIO;
[Ipenmer 3HAHUS N3yuuts IIPOCTHIE U «IIpOCTOE paboTaTh C yueOHUKOM,; OCO3HAaBaTh
XUMUH. MepBOHAYAIIbHbBIE CJIOXKHBIE, BEILIECTBOY, POU3BOJAUTH TOUCK LIEHHOCTh
BemecTtna. MOHSATHSI O BEIIECTBE, | CBOMCTBA «CTIOKHOE uH(pOpMaInH, 0e301macHOTO

XUMHUYECKOM BELIECTB, BELIECTBOY; KoMmyHukaTuBHbIe o0pa3a KHU3HHU.
AJIEMEHTE, O IPOCTHIX | XUM. JJIEMEHT | IIpaBuJia :JIAHUPOBATh y4eOHOE

U CJIOKHBIX u ¢popmel ero | nmoBeaeHus u Th COTPYAHHUYECTBO; BJIAJIETh
BELIECTBAX, O TPEX CYIIECTBOBaH | Ipu paboTe B peubto;

bopmax Usl: aTOMBI, KaOMHeTe XUMUH. PerynasiTuBHbBIC: IPUHUMATD
CYLIECTBOBaHMS MIPOCTHIE YMeTh NpuBOAUTH | YUeOHYIO 3a1auy;
XUMHYECKOTO BEIIECTBA U IIPUMEPBI

3JIEMEHTA. Y METh COCUHEHUS. | GUBMUYECKHUX TeT,

OIHMCHIBATh BEILECTBA, XHUM. BELLECTB, UX

HaXOJUThb pa3Iuuus ¢dusnueckue

MEXy MOHATUSIMU CBOIICTBA.

«XUMUYECKUHI

2JIEMEHT» U IIPOCTOE

BEIIECTBO.

2 | IlpeBpamenust | Ypok Paccmotpets SABnenus 3HaTh NOHATHUSA Ilo3HaBaTeIbHBIE: YMEHUE | OTBETCTBEHHO
BeniecTB. Ponb | OTKpbITHS Mpe/ICTaBJIeHHE O ¢usznueckue | XUMHYECKHE U Ha0J10/1aTh, 1€7aTh BBIBOABI, | OTHOCUTHCSA K
XUMHHU B HOBOT'O ¢bu3nvecKux u u ¢buznyeckue IIPOU3BOJIUTH MOUCK 00y4YeHHMIO;
KU3HU 3HAHUS XUMHYECKHX XUMHUYECKHUE | SIBJICHUS, nHpopmanuu; JI€MOHCTPHUPOBA
YeJI0BEKA. SBJICHUSX U UX (peakuun) «XUMHUYECKHE KoMmmyHuKkaTuBHbIE: Th CIIOCOOHOCTH.




pa3Iuuusx. CBOMCTBaY; :JIAHUPOBATh Y4eOHOE
CdopmupoBathb YMeTh IpUBOIUTE | COTPYAHUYECTBO; BIAJETh
IIEpBOHAYAJILHOE IIPUMEPBI peubto;
IIOHSTHE O ¢bu3nyeckux e, PeryasiTuBHBIC: IPUHUMATh
XUMHUYECKOHN pEeaKltu. XHMM. BEIIECTB, UX | y4eOHYIO 3a1auy;
Onpenenuts ¢busnyeckue
IIOJIOKUTEIBHYIO U CBOMCTBA.
OTPHULATEIIBHYIO POJIb
XUMHHU B KU3HU
4eJIOBEKA.
3HaKu Ypok Belyunts 3HaKH CumMBOJIBI 3HaTh XUM. IIo3naBaTenbHbBIE: OTBETCTBEHHO
XUMHYECKHUX OTKPBITHS XUMHYECKHUX XHUM. HOHATHE: XUM. OpraHU30BBIBATH OTHOCHUTBCS K
AJIEMEHTOB. HOBOTI'O 3JIEMEHTOB U 3JIEMEHTOB. JJIEMEHT, NeSATEIbHOCTh, YMEHHE 00y4YeHHIO;
[lepunonuuecka | 3HaHUSA ITO3HAKOMUTBCS C cTpykrypy 1IC paboTtaTh ¢ yueOHUKOM,; ¢dbopmupoBaHue
s Tabnuia 3TUMOJIOTUYECKUMH YMeTh Ha3bIBaTh: IIPOU3BOJUTH TIOUCK ITI03HABATEJIBHOT
J.M.Mennenee HayajaMH uxX XHUM. 3JIEMEHTHI. UHpOpMaLuy, 0 UHTEpeca K
Ba. Ha3BAHU; KomMMmyHuKaTHBHBIC MPEAMETY,
ITO3HAKOMUTBCS C :IIJIAHUPOBATh yueOHOE pa3BUTHE
[Iepnonnueckon COTPYAHHMYECTBO; BJIAJIETh KOMMYHHUKATHBH
tabmuueit (I1T). peubIo; oM
PeryasiTuBHbI€: IPUHUMATh | KOMIIETEHTHOCT
yueOHyI0 3a/1a4y; U B OOLLICHUU U
COTPY/HUYECTBE
co
CBEPCTHUKAMH B
nporecce
yaeOHOMH
JIEeATEIIbHOCTH
XHUMHYECKUE Ypok Hayuutscs XuM. 3HaTh 3HAKU Ilo3HaBaTeIbHBIE: YMEHUE | OTBETCTBEHHO
bopMybI. OTKPBITHS 3alHChIBaTh ¢bopmyna, XUMHYECKHX HaAOJI0AATh, 1e1aTh BBIBO/bI, | OTHOCUTHCS K
OTHOCUTENBH | HOBOT'O XUMHUYECKHE VHJIEKCBI U 3JIEMEHTOB;_YMETh | MPOU3BOJUTH ITOUCK 00y4YEeHHUIO;
bl€ aTOMHAs U | 3HAHUsA (bopMyIbl, YUTATh X, | KOAGUIMEH | YUTATh uH(pOpMaIHH; JIEMOHCTPUPOBA
MOJIEKYJIIpHAas OTpeeIsATh THI, XUMHUYECKHE KomMmyHukaTuBHbIe: Th CHOCOOHOCTH.




MacCBhl. nHpOpMaIIHIO, OTHOCHUTENIbH | (POPMYIIBI, :JIAHUPOBATh Y4eOHOE
KOTOPYIO HECET ast aTOMHas HaxOJIUTh COTPYAHHUYECTBO; BJIAJIETh
XUMUYECKas OTHOCHUTEJIBHYIO peublo;
dbopmyna. U3yunts aTOMHYIO Maccy 1o | PeryjsiTuBHbIe: IPUHUMATh
TIOHSITHE O IcC yueOHy0 3a/1a9y;
kod(urmenTax u
nHaekcax. Hayuutbcs
HaxOJUTh U
BBIYUCIISITH
OTHOCHUTEJIbHBIE
ATOMHBIX U
MOJIEKYJIIPHBIE
MAacCCBI.
Pacuyetsl o Ypok Hayuurtbcsa Haxogute | MaccoBas Ywmers Boruncaath | Ilo3HaBaTesibHbIC: yMEHHUE OTBETCTBEHHO
XUMUYECKUM O0IIEMETON0 | MacCOBBIE IOJIU J0JISA MacCOBYIO JOJIIO HaOJII0/1aTh, JI€1aTh BHIBO/IBI, | OTHOCUTBCS K
dbopmynam JIOTUYECKOW | AIIEMEHTOB B 3J€MEHTa XUMHUYECKOTO POU3BOJAUTH ITOUCK 00y4YeHHUIO;
HAIIpaBJICHHO | BELIECTBE, MAaCCOBBIC 3JIEMEHTA 110 UHpOpMaLnK; JIEMOHCTPUPOBA
CTH OTHOLLEHUS ¢dbopmyiie BemiecTBa | GOpMyIHMPOBATH OTBETHI, Th CIOCOOHOCTH,
JJIEMEHTOB BBIPaXaTh CBOM MBICIIH. MIPOSIBIIATH
KoMMyHuKaTUBHBIE: MMO3HABATENIbHBI
:JITAHUPOBATh ydeOHOE 1 MHTEpeEC.
COTPYAHHMYECTBO; BJIAJIETh
peYblO; aIEKBaTHO
BOCIIPUHUMATH PEYb YUUTEIS,
PeryasiTuBHbIe: IpUHUMATh
y4eOHYI0 3a/1a4y; COCTABIATh
IIJIAaH OTBETA
KontponsHas | Ypok IToka3zate cBOM YMeth ITo3naBaTenbHbBIE: OTBETCTBEHHO
pabora Nel pPa3BUBAOIIE | 3HAHMS MPEAOCTABIIATH OpraHU30BbIBATH OTHOCHTBHCS K
«XUMUSA-4acTh | FO KOHTPOJIS CBOIO JeSATEIbHOCTbD, 00y4YeHHMIO;
€CTECTBO3HAHU nHpopmaInio KoMMyHuKaTHUBHBbIE ¢dbopMupoBaHue
SI» :IIJIAHUPOBATh yueOHOE [I03HABATEJILHOT

COTPYAHHUYECTBO;

0 MHTepeca K




PeryasiTuBHbBIC: IPUHUMATH | NIPEAMETY,
yueOHy10 3a/1a4y; pa3BHUTHE
KOMMYHHUKATHUBH
o
KOMIIETEHTHOCT
7 B O0LIIEHUU U
COTPYJHUYECTBE
co
CBEPCTHUKAMH B
mpouecce
y4ueOHOMU
JIeSITEIIBHOCTH
Xapakrepuctu | Ypok CucremaTu3upoBartb Ilo3naBartenbHbIE: OTBETCTBEHHO
Ka BellecTBa 00IIEeMEeTO0 | 3HAHMS O BELECTBE IO OpraHU30BBIBATH OTHOCHUTBCS K
10 €ro JIOTHYECKOW | ero xum. popmyne JESTENIbHOCTD, YMEHHE 00y4YeHHIO;
XUMHUYECKON HaIPaBJIEHHO paboTtaTh ¢ yueOHUKOM,; ¢dbopmupoBaHue
bopmye CTH IPOU3BOJIUTH OUCK [I03HABATEIbHOT
UHpOpMaLuy, 0 UHTEpeca K
KommyHukaTuBHbIe penMeTy,
:IIJIAHUPOBATh yueOHOE pa3BUTHE
COTPYJIHUYECTBO; BIA/IETh KOMMYHHUKATHBH
peyYbIo; oM
PeryasiTuBHbIe: IPUHUMATh | KOMIIETEHTHOCT
yueOHyI0 3a/1auy; U B OOILLICHUU U
COTPYJHUYECTBE
co
CBEPCTHUKAMH B
nporuecce
yaeOHOMI
JIEATEIBHOCTH
[IpakTnueckas | Ypok O3HakomMuThCSA € 3HaTh npaBuia no | Ilo3dHaBare/ibHBbIE: YMEHHE | OTBETCTBEHHO
pabota Nel IIPaKTUKYM 1a00paTOPHBIM Tb npu pabote B HaAOJI0AATh U JIENIaTh BHIBOJIBI | OTHOCUTHCS K
[Ipremsl 000py/i0BaHUEM U KaOuHEeTe XUMUHU. OpPraHU30BbIBATH 00y4Y€eHHUIO;




oOparieHus ¢ npueMamu paboThI ¢ YmMmetp JESTENIbHOCTD, YMEHHE ¢dbopmupoBanue
1a60paTOPHBIM Hum, Th. oOpararbcs: paboTtarh ¢ y4eOHHKOM, MMO3HABATEIHHOT
o0opynoBaHue N3yuenne crpoenus C XMM. IOCYZI0l U | IPOU3BOAUTH IIOUCK 0 UHTEpeca K
M. Th. IJIAMEHH ¢ 1abopaTopHBIM uHbopMaIuuy, MpeaMETY,
HCII0JIb30BAHHEM 00opy0BaHUEM KomMyHHKaTHBHBIE pa3BuUTHE
AaTYMKA :IIJIAHUPOBATh yueOHOE KOMMYHHUKATHBH
TeMIepaTypbl COTPYJIHUYECTBO; BIa/IETh oM
peublo; KOMITETEHTHOCT
Pery1siTUBHbBIE: IPUHUMATH | M B OOIICHUU H
yueOHyIo 3a/1a4y; COTPYJHHYECTBE
co
CBEPCTHHUKAMH B
nporecce
yueOHO
JeSITEIbHOCTH
ATOMBI XUMHYECKHX 3JIeMeHTOB 13 u
9 | OcHoBHEBIE Ypok [IpuBectn AtoM, 3HaTh CTPYKTYpPY Ilo3naBaTenbHbBIE: OTBETCTBEHHO
CBEICHHUS O OTKPBITHS JI0Ka3aTeNIbCTBA, YTO | MPOTOHBI, MePHONYECKON OCBaMBaTh MPUEMBI UCCIIE]. OTHOCHUTBCS K
CTPOEHUU HOBOTO TUMOJIOTHYECKOE HEHUTPOHBI, CUCTEMBI, NeSITENIbHOCTH; 00y4Y€eHHUIO;
aTOMOB. 3HaHUSA Hayaso MOHATHS JIEKTPOHBI, | (PU3NYECKUI yCTaHaBJIMBaTh IPUYUHHO- JI€MOHCTPHUPOBA
«arom» (HelIeIuMbIi) | UX CMBICTT CIIEICTBEHHBIE CBSI3H; Th CIIOCOOHOCTH,
HE COOTBETCTBYET XapaKTEepUCT | MOPSIKOBOIO KommyHukaTuBHbIe: HPOSIBIIATH
NEHUCTBUTENBHOCTH — | MKa. HOMeEpa, MOHATHE :JITAHUPOBATh y4eOHOE MI03HABaTEJIbHbI
aToM genuM. U3yunte «H30TONBI». YMETh | COTPYAHHUUYECTBO; BIAAETh 1 uHTEpEC.
COCTaB aToMa 1 onpenensats o [1C | pedsto; agekBaTHO
COCTaB aTOMHOT'O 3apsij sapa aToMa, | BOCHPUHUMATh peub YUUTEIs,
aqpa. YHCJIO POTOHOB, PeryasiTuBHbIe: IpUHUMATh
HEHTPOHOB B A1pe, | yueOHYIO 3aJjauy; COCTABIIATh
oO1iee yucio IJIaH OTBETa
JJIEKTPOHOB B
aToMe
10 | Xumuueckuit | Ypok PackpsITh N3otomsl, 3HATh MOHSTHE KomMmyHukaTuBHBIE! OTBETCTBEHHO
JJIEMEHT. OTKPBITHS B3alMOCBS3b XUM. «H30TOMBDY. yMeHHe paboTaTh B Mape, OTHOCHUTbHCSI K




N3oronsl HOBOTO MIOHATHUI: IPOTOH, JJIEMEHT. YMeTb onpenensaTh | IIaHUPOBaTh yueOHOe 00y4YeHHIO;
3HaHUSA HEWUTPOH, MACCOBOE no 11C 3apsin anpa | cOTpyIHUYECTBO; BIAAECTh JEMOHCTPUPOBA
YHCJIIO. aToMa, 4Yncio peubto; Th CIIOCOOHOCTH,
MIPOTOHOB, IUTAHUPOBATh y4eOHOE MPOSIBIATH
HEHUTPOHOB B siIp€ | COTPYAHUYECTBO; BIAJIETh [103HABATEJIbHbI
peublo; W UHTEpEC.
PeryasiTuBHbI€: IPUHUMATh
yueOHYI0 3a/1a4y; COCTABIISATh
IIJIaH OTBETA;

11 | DnekTpoHBI. Ypok [IpoananuszupoBath DOHepretuyec | 3HATh MOHITHUSA Ilo3HaBaTe/bHBIE:: YMEHHUE | OTBETCTBEHHO
Crtpoenue OTKPBITHS CTpOEHHE KHE YPOBHH, | «QHEPTeTUYECKHHA | CAMOCTOSITEIHHO pabOTaTh IO | OTHOCUTHCS K
3JIEKTPOHHBIX | HOBOTO 3JEKTPOHHOU 3JIEKTPOHHAs | YPOBEHbY, aNrOpUTMY. 00y4YeHHUIO;
000J104€K 3HAHUS 000JI04YKe aTomMa U opbuTab «opOuTaIb. KommyHukaTuBHbIe: JI€MOHCTPUPOBA
aTOMOB. SHEPTreTUYECKHUX W YMeTb cOCTaBIATh: | :MJIAHUPOBATH y4eOHOE Th CIOCOOHOCTH,

YpOBHEH. AEKTPOHHOE | CXEMbI CTPOCHUS COTPYJIHUYECTBO; BIa/IETh IIPOSIBIISATH
Paccmotpets o0axo. aTOMOB nepBbIX 20- | peublo; aJleKBaTHO MMO3HABATENIbHBI
CTpOEHHE TH 3JIEMEHTOB BOCIIPUHUMATh pe4b YUUTENS, | i HHTEpeC
NEKTPOHHBIX 3aBepIlIECHHbl | EPUOANUYECKOM PeryasiTuBHbBIC: IPUHUMATD

000JI04€K aTOMOB u CUCTEMBI y4eOHYI0 3a/1a4y; COCTABIISTh

anemeHToB Ne 1-20. He3asepuieHH | [[.MI.MeHnneneeBa IUIaH OTBETA;

CdopmynupoBatb bIi

IIPENICTAaBICHHUE O JHEpPreTHIec

3aBEPILICHHOM U KU ypOBEHb

HE3aBEPIICHHOM

SHEPreTHYECKUX

YPOBHSIX.

12 | DnexTponHble | YpOK [IpoananusupoBats [Ipoanasmsu | IIpoananusuposars | [lo3HaBaTeNbHBIE:: yMEHUE | OTBETCTBEHHO

13 |u OTKPBITHS CTPOECHHE poBarb CTpOCHHE CaMOCTOSITENILHO PabOTaTh MO | OTHOCUTHCS K
3JIEKTPOHHOTP | HOBOTO ANEKTPOHHOU CTpOEHHE INEKTPOHHOU AITOPUTMY. 00y4YEeHHUIO;
apuueckue 3HAHUS 000JI04YKe aToMa U 9JIEKTPOHHOU | o0osouke atomMma | KoMMyHnKaTHBHBIE: JEMOHCTPHUPOBA
KOH(Urypamuuu SHEPreTHUECKUX o0oJ10uKe SHEPreTHYECKUX :JITAHUPOBAThH ydeOHOE Th CIOCOOHOCTH,
aTOMOB MaJIbIX YPOBHEI. aToMa u YPOBHEM. COTPYJIHUYECTBO; BIAIETh IIPOSIBIISATH
NIEPUOJIOB. PaccmotpeTh sHepretnuec | PaccMmotpers peublo; aIeKBaTHO M103HABATEJIbHbI




CTpoeHue KHUX YPOBHEH. | CTpOCHUE BOCIIPUHUMATh pPeUb YUUTENs. | i HHTEpec
AJIEKTPOHHBIX PaccMoTpeTh | 2JIeKTPOHHBIX PeryasiTuBHBIE: IPUHUMATH
000JI0YEeK aTOMOB CTpOeHHuEe 000JI0YeK aTOMOB | Y4eOHYIO 3aj1auy; COCTABIISTh
anemeHToB Ne 1-20. AJEKTPOHHBIX | AneMeHToB Ne 1-20. | maH oTBeTa;
CdhopmynupoBatb 000J104YeK CdhopmynupoBatb
MPEJICTaBICHHUE O aTOMOB MPEJCTaBICHHE O
3aBEPILICHHOM H 951eMeHTOB No | 3aBEpIICHHOM H
HE3aBEPIICHHOM 1-20. HE3aBEPIICHHOM
SHEPreTUIECKUX HHEPreTUIECKUX
YPOBHSIX YPOBHSX
14 | Ilepuonnuecka | Ypok [IpoananusupoBars [lepuoguuec | 3HaThb IIo3naBaTenbHbBIE: OTBETCTBEHHO
s crucTemMa OTKPBITHUS MIOHSATHUE O KW 3aKOH MIEPUOTNICCKHIA OCBaWBaTh MPUEMBI HCCIIC]. OTHOCHUTBCSI K
XUMUYECKUX HOBOTO METAJUINYECKUX U AN .Mennen | 3akoH JIESITENIbHOCTH; 00yUYeHUIO;
JJIEMEHTOB U 3HaHUS HEMETaUTUNYECKUX eeBa OOBACHATB: yCTaHaBJIMBATh MPUYNHHO- dbopmupoBaHue
CTpOCHHUE CBOWCTBaX AJIEMEHTOB ¢buznyeckuii CIICZICTBEHHBIE CBSI3H; MO03HABATEIHHOT
aTOMOB. Ha ypOBHE NEPBOii CMBICJI aTOMHOT'O KomMmyHuKaTHBHbBIE! 0 UHTEpeca K
bopmbI X (mopsiaAKoBOIO) :IJIAHUPOBAThH y4eOHOE peIMeTy,
CYIIECTBOBAHMS — Ha HOMEpAa XHM. COTPY/ZIHUYECTBO; BIIAJICTh pa3BUTHE
YpOBHE aTOMOB. JJIEMEHTa, HOMEPOB | PEYbI0; aJIeKBATHO KOMMYHHUKATHBH
OOBSACHUTD IPUYUHBI TPYIII ¥ IEPUOOB, | BOCIPUHUMATh peUb YUUTENS, | O
M3MEHEHHS K KOTOPBIM PeryisiTUBHBIE: TPUHUMATh | KOMIIETEHTHOCT
METAJUINYECKHUX U JJIEMEHT y4eOHYI0 3a/1a4y; COCTAaBJIATh | U B OOLICHUU U
HEMETaUTHIIECKUX MIPUHAJICKUT B TUTaH OTBETA, COTPYIHUYECTBE
CBOWCTB 3JIEMEHTOB B NEePUOINIECKOI co
NeproJiax U rpyrmIax cucreme CBEpCTHHKAMH B
Ha OCHOBE CTPOEHUS nporecce
WX aTOMOB. yaeOHOMH
JeSTeIbHOCTH
15 | Knmaccudukan | Ypoxk OO0bsicauTh ipuunHbl | [leprognyec | OOBICHATH: ITo3naBaTe/ibHBIE: OTBETCTBEHHO
US XUM. OTKPBITHUS M3MEHEHHUS KU 3aKOH ¢buznyeckuit OCBaMBaTh MPUEMBI UCCIIE. OTHOCHUTBCS K
JJIEMEHTOB. HOBOTO METAJUTMYECKUX U JA.N.MeHnen | CMBICI aTOMHOTO TeSITeTbHOCTH; 00y4YeHHIO;
W3menenue 3HaHUS HEMETaNTNYECKUX eeBa (mopsAIKOBOrO) yCTaHaBJIMBaTh IPUYNHHO- ¢dbopmupoBaHue
CBOWCTB CBOWCTB 2JIEMEHTOB B HOMEpPA XHM. CIICZICTBEHHBIC CBSI3H; MI03HABATEIIHHOT




9JICMCHTOB.

[IEPUOJAX U TpyIIax

QJICMCHTA, HOMCPOB

KommyHukaTuBHbIe:

0 UHTEpeca K

Ha OCHOBE CTPOCHHS TPYII U TIEPHOJIOB, | IUIAHUPOBATH ydeOHOE npeaMeTy,
UX aTOMOB. K KOTOPBIM COTPYAHUYECTBO; BIIA/IETh pa3BuTHE
3IIEMEHT peublo; aJeKBaTHO KOMMYHUKaTHBH
NPUHAJUIC)KHUT B BOCIIPUHUMATh PeUb YUUTEIIS, | Oi
HEePUOANYECKOM PeryasiTuBHbIE: IPUHUMATD | KOMIIETCHTHOCT
cucreme y4eOHYI0 3a/1a4y; COCTAaBJIATh | U B OOLICHUU U
IUIaH OTBETA, COTPYJHUYECTBE
co
CBEPCTHUKAMH B
nporuecce
yueOHO
JESATeIbHOCTH
16 | Monnas cBs3p | Ypok [To3HakoMHUTBCS C Honst 3HATh MOHATHS: IMo3naBaTenbHBIE: yMEHHE | OTBETCTBEHHO
OTKPBITHS MOHAMHU ¥ MOHHOM MOJIOKUTEb | MOH, 3aps]] HOHA, HaOJII0/1aTh U JIeNIaTh BHIBOJIBI | OTHOCHUTHCS K
HOBOTO XMMHUYECKOH CBSA3BIO. | HBIC U MOHHAsI CBSI3b; OpraHU30BBIBAThH 00y4eHMIo;
3HAHHS Hayuuthes OTPHIIATENIbH | YMETh MMOKA3bIBaTh | IEATEIbHOCTh, YMEHUE ¢dbopmupoBaHue
3aIChIBATh CXEMBI bI€, NOHHAS oOpa3oBaHue paboTartk ¢ yueOHUKOM,; MI03HaBaTEIbHOT
00pa3oBaHMs HIOHHOH | CBA3b, WMOHHOM CBSI3M Ha MIPOU3BOJIUTH TTOMCK 0 MHTEpeca K
CBSI3H MEXITY k03 duIeH | THITUYHBIX uH(pOopMaImy, npeaMeTy,
aTOMaM¥ TUITHYHBIX THI U npuMepax KoMmmyHukaTuBHBIE pas3BuTHE
METaJJIOB U WHJICKCHI. :TUTAaHUPOBATH yueOHOE KOMMYHUKaTHBH
HEMETaJUIOB. COTPYZHUYECTBO; BIIA/IETh o
peublo; KOMIIETEHTHOCT
PeryJasiTuBHBIE: IPUHUMATD | U B OOIIICHUH U
yueOHyI0 3a/1auy; COTPY/IHUYECTBE
co
CBEPCTHUKAMH B
nporuecce
y4ueOHOi
JESTEITbHOCTH
17 | KoBanentHas | Ypok [To3HakoMuTHCS C KoBanenrtHast | 3Hatb IMo3naBaTeabHbIE: OTBETCTBEHHO
HeMoJIsIpHasI OTKPBITHS KOBAJICHTHOU HETIOJSIpHAsL | OTIpeJIeIICHUS OCBanBaTh MPUEMBI HCCIIE]T. OTHOCHTBCS K




CBSI3b HOBOTO XUMHUYECKOH CBS3bIO, | XUM. CBS3H. KOBaJICHTHOM NESTENIbHOCTH; 00y4YeHHIO;
3HAHHUS HAy4YUThCS OpunapHas, | cBA3W, YCTaHAaBJIMBATh IPUUYNHHO- JE€MOHCTPHUPOBA

3aMHChIBaTh CXEMBI JBOMHAs U BaJICHTHOCTH; CJIEICTBEHHBIE CBSI3H; Th CIIOCOOHOCTH,
o0pa3oBaHUs TpONHAas YMETb COCTaBIATh | KoMMyHHMKATHUBHBbIE: IIPOSIBIIATH
KOBaJICHTHOM CBSI3H. CXeMy :IJIAHUPOBATh Y4eOHOE [103HABATEJIbHbI
HENOJIIPHOM CBS3H DneKTpoHHas | 00pa3oBaHUs COTPYJHUYECTBO; BIAIETh 1 uHTEpeC
JUI IByXaTOMHBIX u KOBaJICHTHOM peublo; aJleKBaTHO
MOJIEKYJ BOJOPOJa, CTPYKTypHasi | HEHOJIIPHOU CBSA3H, | BOCIPUHUMATh pe4b YUUTEIIs,
a30Ta, KMCI0pO/a, (bopMyIIbI. COOTBETCTBYIOIIME | PeryiasiTuBHbBIC: IPUHUMATD
raJIOreHOB. CTPYKTYpHBIE y4eOHYI0 3a/1a4y; COCTABIIATh
CdopmupoBath bopmybl, IUIaH OTBETA;
IIOHATHE O KPATHOCTH OIIpEeACIIATh
KOBaJICHTHOM CBSI3H. KpaTHOCTb CBSI3H.

18 | DnexTpooTpur | Ypok CucrematusupoBars | KoBasieHTHas | 3HaTh NOHATHS: Ilo3naBaTenbHbIE: OTBETCTBEHHO
aTeJIbHOCTb. OTKPBITHS MIOHSTHSL O MoJIIpHAast 30, creneHpb OCBaMBaTh IIPUEMBI UCCIIE. OTHOCHUTBCS K
KoBaneHtHas | HOBOro KOBaJICHTHOM XHUM. CBSI3b, OKHCJICHHUS; YMETb | IEATENbHOCTH; 00y4YeHHUI0;
HOJIIpHAst 3HAHUS XUMHYECKOH CBS3HU. 20 COCTaBJISITh CXEMbI | YCTaHABJIMBATH IPUUYUHHO- J€MOHCTPUPOBA
CBSI3b ITo3HakomMuThCH C YaCTUYHBIN o0pa3oBaHUs CJIEICTBEHHBIE CBSI3H; Th CIIOCOOHOCTH,

MTOJISIPHOM 3apsa. KOBAQJICHTHOM KoMMyHuKaTUBHBIE: MIPOSIBJIATH
KOBaJICHTHOM CBSI3M, OKA3bIBaTh | :IJIAHUPOBATH yueOHOE [I03HABATENbHbI
XUMHUYECKOH CBS3bIO U CMeEIlIeHNE COTPYJIHUYECTBO; BIA/IETh I uHTEpEC
ANEKTPOOTPHULATEIBLHO INEKTPOHHOU pEUBIO; aIEKBATHO
CTBIO KaK Mepoi IJIOTHOCTH. BOCIPUHUMATH PEUb YUUTEI,
HEMETAJTIMYHOCTH PeryasiTuBHBIC: IPUHUMATh
3JIEMEHTOB. y4eOHYI0 3a/1a4y; COCTABIISTh
Hayuntscs IUIaH OTBETA;
3aMHChIBaTh CXEMBI
00pa3oBaHMs MOJIEKYJT
OMHApPHBIX
COCIMHEHU I
3JIEMEHTOB-
HEMETAJIJIOB.
19 | Meraumyecka | Ypok PaccmoTpeTs Mertamdec | 3HaTh MOHSATHS: Ilo3HaBaTe/ibHBIE: OTBETCTBEHHO




s1 CBSI3b OTKPBITHS IIPE/ICTABICHHUE O Kasl CBsI3b, XHUM. CBSI3b OCBaMBaTh NIPUEMBI UCCIIEN. OTHOCHUTBCS K
HOBOT'O METAJUINYECKOI 00o011ecTBIIE | METANINYECKas: NesITeNbHOCTH; 00y4YeHHUIO;
3HAHUS CBSI3HU. HHBIE YMETb OIIPENENATh: | yCTaHABIMBATh IPUYMHHO- JEMOHCTPHUPOBA

IIpoananu3upoBathb UIEKTPOHBL. | THII XUM. CBSI3H, CJICZICTBEHHBIE CBSI3H; Tb CIIOCOOHOCTH,
Ha ee pumepe COCTaBIATh cXeMbl | KoMMyHHKATHBHbBIE: IIPOSIBIISATH
€IUHYIO IPUPOY o0Opa3oBaHus :IIJIAHUPOBATh yueOHOE [103HABATEIIbHbI
XUMHUYECKUX CBSI3EH. CBSI3H. COTPYJIHUYECTBO; BIa/IETh 1 uHTEpEC

peublo; aIeKBaTHO

BOCIPUHHUMATh PEUYb YUUTENS,

PeryisiTUBHBIE: IPUHUMATD

y4eOHYIO 3a/1a4y; COCTABIISITh

IUIaH OTBETa

20 | O6o6menue u | Ypok CHCTEMATHIHDOBATS XapakrepuzoBath: | [lo3HaBaTe/bHBIE: YMCHHE | OTBETCTBEHHO
cucremarusal | oOLeMeTo10 U3VCHHLL XHMM. 3JIEMEHTHI (0T | HaOII01aTh U JAEaTh BBIBOJbI | OTHOCUTHCS K
Y 3HaHHUM MO0 | JIOTUYECKOM yi H no Ca) na OpraHu30BbIBATh 00yUYeHUIO;
TeMe ATOMBI HanpaBieHHo | arcpHal o OCHOBE UX NesITeIbHOCTh, YMEHUE
XUM. cTH CTpocHHH aToma, TOJIOXKEHUS B paboTarh ¢ y4eOHUKOM;
3JIEMEHTOB. BUJaxX XUMHUICCKOU [IEPUOINIECKOI IPOM3BOIUTH TIOMCK

CBA3H. cucreMe nHpopmanuu,
A1 .Menneneesa u | KommyHuKaTUBHBIE
0COOEHHOCTEM :JITAHUPOBATh ydeOHOE
CTPOEHMS UX COTPYJIHUYECTBO; BIAIETh
aTOMOB. peubto;
PeryasiTuBHBIC: IPUHUMATh
y4eOHYI0 3a/1a4y;

21 | KontponbHas | Ypok KoHnTpons 3Hanuii n Ymetb 00bsicHATh | [lo3HaBaTe/IbHBIE: OTBETCTBEHHO
pabota Ne2 mo | pa3BuBaIOIlE | YMEHHH ydamuxcs 1o 3aKOHOMEPHOCTH OpraHU30BBIBATH OTHOCHUTBCS K
TEME IO KOHTPOJISL | TeMe «ATOMBI N3MEHEHHUS JESATENIBHOCTD, YMEHHE 00y4YeHHIO,

« ATOMBI XUMHUYECKUX CBOICTB 3JIEMEHTOB | paboTaTh C yU€OHUKOM; YMEHHE

XUMHYECKHUX JJIEMEHTOBY MaJbIX epuoioB 1 | KoMmMyHuKkaTUBHBIE paboTarth C

3JIEMEHTOB. TJIaBHBIX :JITAHUPOBAThH ydeOHOE TECTOM;
MOATPYIII; COTPYJHUYECTBO; ¢dbopmupoBaHue
OTpeAENSATh THUII PeryasiTuBHbIe: IpUHUMATh | HaBBIKA




XUMHUYECKON CBA3U

yueOHy0 3a/1a9y;

CaMOIIPOBEPKH U

B BEIIIECTBE CaMOOIICHKHU.
Tema 2 MpocrTblie BewecTsa — 7 4acoB
22 | Ilpoctsie VYpok pednexcun | [Iposectu ananuz | @usndeckue | 3Harb OOmue Ilo3HaBaTebHBIE: OTBETCTBEHHO
BEIECTBA — U OTKPBITHS KOHTPOJIbHOM CBOMCTBa ¢busnueckue HaO0JII0/1aTh U JIeJIaTh BBIBOABI | OTHOCHTHCS K
MeETaJlIbL. HOBOTO 3HAHUS paboThL. METaJJIOB: CBOIiCTBa OpraHU30BBIBATH 00y4YeHHUIO0,
[ToBTOPUTH KOBKOCTb, METaJIOB, NeSATEeIbHOCTh, YMEHHE yMEHHuE
0COOCHHOCTHU IJIACTUYHOCT | OCOOEHHOCTHU paboTaTh ¢ y4ueOHUKOM; paboTtatb ¢
CTPOCHHS aTOMOB | b, TATYYECTh, | CTPOCHUS MX IPOU3BOIUTH MOUCK TECTOM,;
METAJIJIOB U METAJJINYECK | aTOMOB. Y METb uH(pOpMaIHH, ¢dopmupoBanue
METAITMYECKYI0 | Ui OJeck, xapaktepu3oBaTh: | KoMmMyHuMKkaTHBHBbIE HaBbIKa
CBSI3b. 3JIEKTPO- U CBsi3b MEXIY :TUIAHUPOBATH yueOHOE CaMOTIPOBEPKH U
[To3HAKOMUTHCS C | TETIONPOBOJ | COCTABOM, COTPYJIHUYECTBO; BIA/IETh CaMOOIICHKH.
o0muMu HOCTb. CTPOCHUEM U peubio;
buznueckuMu CBOICTBaMH PeryasiTuBHbI€: TPUHUMATH
CBOMCTBaMHU MPOCTHIX BEIIECTB | YUCOHYIO 3aa4y;
METAaJJIOB. METaJJIOB
«ToukKa pocra»
JaTumK BbICOKOM
TemnepaTypbl
23 | IlpocTsie Ypok oTKpbITUSA CucrematusupoB | bnaroponansie | 3HaTh Ilo3naBaTenbHbIE: OTBETCTBEHHO
BEIIECTBA — HOBOT'O 3HAHUS aTh ¥ IOBTOPUTH | Ta3bl, 0COOEHHOCTH HaOII0aTh U JIEJIaTh BHIBOJBI | OTHOCHTHCS K
HEMETaJLIbI. 0COOCHHOCTHU AJUIOTPOIHUSI | CTPOEHUSI aTOMOB OpraHU30BbIBATH 00y4YeHHUIOo,
Anotpomnusi. CTPOCHHUSI aTOMOB | U HEMETAJIOB, NEesATeTbHOCTh, YMEHHE yMEHUe
HEMETAJUIOB U aJUIOTPOIHBIE | COCTaB BO3AYXa, paboTath ¢ yueOHHKOM,; paboTtath ¢
KOBQJICHTHYIO BHUJIOM3MEHEH | YCIIOBHUS PEAKIUH | TPOU3BOJUTH TTOUCK TECTOM;
HEMOJISIPHYIO us (KUCIOPOJ | TOPEHUS U ee uHpOopMaIuy, dbopMupoBaHue
CBSI3b, 1 030H, MpeKpanieHus KoMMmyHuKaTHBHbBIE: HaBBIKA
MOJIOKEHUE dbochop YmMmerb :IJTAHUPOBAThH y4eOHOE CaMOTMPOBEPKH U
HEMETaJIOB B KpacHBIN 1 XapaKTEepU30BaTh: | COTPYAHUYECTBO; BIAJCTh CaMOOIICHKH.
I1C. Oenbii, anmas | CBA3b MEXKIY peyblo;
[ToznakomuThCs ¢ | U Tpadur). COCTaBOM, PeryasiTuBHbIe: TPUHUMATH

buznuecKuMu

CTPOCHHUEM U

yueOHYyI0 3a/1a4y;




CBOMCTBaMHU CBOMCTBaMHU
HEMETAJIJIOB. IIPOCTBIX BEIIECTB
HEMETAJIJIOB.

24 | KomnuecTBo Ypok OTKpbITUS CdopmupoBathb KomnuectBo | Ymenue Ilo3HaBaTe/bHBIE:. YMEHHUE | OTBETCTBEHHO
BELIECTBA. HOBOT'O 3HaHUS HIOHSITHE O BELIECTBA, BBIYHCIIATH: paboTats B rpymrne, yMeHue OTHOCHUTBCS K
MousipHas KOJIMYECTBE MoJIb, yucio | Kommgectso CaMOCTOSITEJIbHO PaboTaTh 10 | O0YUYEHHUIO;
macca. BElIECTBA U ABoraspo. BELIECTBA 110 AITOPUTMY. JIEMOHCTPUPOBA

€AMHHLIAX €TO0 Macce, Maccy Io KomMMyHuKaTHBHBIE: Tb CIIOCOOHOCTH,
W3MEPEHUS: MOJIb, KOJIMYECTBY :IJIAHUPOBATh Y4eOHOE IIPOSIBIISATH
MOJIb, KMOJIb. BELIECTBA, YUCIY COTPYJHUYECTBO; BIAIETh IIO3HABATENIbHbI
H3yuuth 4acTHUIl.3HATh peYbIO; aIEKBaTHO W UHTEpEC
IIPEJICTaBICHHUE O HOHATHS: MOJIb, BOCIIPUHUMATh PeYb YUMUTEII,

IIOCTOSITHHOU 4yKciio ABarajpo. PerynsiTuBHBIC: IPUHUMATH

ABaranpo. y4eOHYI0 3a/1a4y; COCTABIIATh

OOBIACHUTD TJIaH OTBETA;

B3alMOCBS3b

¢duzukKo-

XUMHYECKHUX

BEJIMYMH: MacChl,

KOJIMYECTBA U

YKCJla YaCTHUIL.

25 | MonsipHbIii YPOK OTKpBITUSA Cdopmuposathb MonspHsli YwMmerb Ilo3HaBaTebHBIE: YMEHUE | OTBETCTBEHHO

00BeM razos. HOBOTO 3HaHUS MOHSITHE O o0beMm, MIPOU3BOJIUTH paboTaTh B rpyIIe, yMeHue OTHOCHUTBCS K
MOJIIPHOM, HOpMaJbHBIE | PacyeThl C CaMOCTOSITENILHO PaboTaTh 1O | O0YUYEHHUIO;
MUJUTUMOJIIPHOM, | YCJIOBHSL. HCIIOJIb30BAHUEM AITOPUTMY. JIEMOHCTPUPOBA
KHUJIOMOJISIPHOM noHatuit N, M, Vi, | KoMMyHHKaTHBHBIE: Th CIIOCOOHOCTH,
00BEMOB ra3zoB 1 Na :JITAHUPOBATh y4eOHOE MPOSIBIISATH
€AMHHLIAX HX COTPYJIHUYECTBO; BIAIETh [I03HABATENbHbI
U3MEpEeHUS: peublo; aIeKBaTHO i uHTEpEc
J/MOJb, MJI/MOJTB, BOCIIPUHHUMATh PEUb YUUTEI,
M3 /KMOITB. PeryasiTuBHble: IpUHUMATh
Hayuntbcsa y4eOHYI0 3a/1a4y; COCTaBIIATh

MIPOU3BOIAUTH

IUIaH OTBETA;




pacueTsl ¢

HCIIOJIb30BaHUEM
HOHATHH N, M,
Vm, Na
26 | Pemennue Ypok dopmupoBaTh KomnuectBo | YMeTh ITo3HaBaTe/IbHbIC: YMEHUE OTBETCTBEHHO
3a]a4 [0 TeMe | OOIIEMETOA0JOTH | YMEHUs BelIeCTBa MIPOU3BOJIUTH CaMOCTOSITENIbHO paboTaTh MO | OTHOCUTHCS K
KOJIMYECTBO 4EeCKOU IIPOU3BOJIUTH pacuerTsl ¢ QITOPUTMY, HaBBIK 00yUYeHUIO;
BElIEeCTBA. HaAIMpPaBJIEHHOCTU | PAcyeThl C HCIIOJIb30BAHUEM CaMOIIPOBEPKHU U JI€MOHCTPUPOBA
HCII0JIb30BaHUEM noHsatuit N, M, Vm, | camooueHku. Th CIIOCOOHOCTH,
moHaTu# N, M, Na KoMMyHHKaTHBHBIE: MPOSIBJISITH
Vm, Na :IJIAHUPOBATh y4eOHOE ITI03HABATEIIbHBI
COTPYIHUYECTBO; BIA/IETh i uHTEpec
peublo; aJIeKBaTHO
BOCIIPUHUMATh PeUb yUUTEIs,
PerynsiTuBHbBIE: IPUHUMATD
yueOHYIO0 3a/1a4y; COCTABIISATh
IUIaH OTBETA
27 | O6o6menne u | Ypok I'pyninupoBats, KonuuectBo | 3HaTh moHATHS ITo3HaBaTe/IbHbIC: YMEHUE | OTBETCTBEHHO
cuctemarusal] | OOIIEMETOAOJOTH | BBIIEISTD, BelIeCTBa «Mounby, HaOII0aTh U JIEJIaTh BHIBOJBI | OTHOCHTHCS K
Usl 3HaHUH O YECKOU aHaJIN3UPOBATh, «MOJISIpHAsi Maccay», | OpPraHUu30BBIBATh 00yUYeHHUIO;
MPOCTHIX HaIpaBJIEHHOCTH | CUCTEMAaTU3UPOBa «MOJISIPHBIN JeSTeNIbHOCTh, YMEHHE ¢dbopMupoBaHue
BEIL[ECTBAX. Th 3HAHUS U 00BEMY. paboTarh ¢ yueOHHKOM,; MMO3HABATEIBHOT
YMEHHUS 10 TEME YMeTh BBIYUCIATh | MPOU3BOJIUTH MTOUCK 0 UHTEpeca K
«IIpocteie KOJIMYECTBO uHpOopMaIuy, MpeAMETY,
BEIIECTBA» BellecTBa, Maccy, | KoMMyHMKaTHBHBIE pa3BuUTHE
00beM 1o :MJIAaHUPOBAThH ydeOHOE KOMMYHUKaTUBH
U3BECTHOMY COTPYJIHUYECTBO; BIA/IETh oM
KOJINYECTBY peublo; KOMIIETEHTHOCT
BelIeCTBa. Macce, PeryasiTuBHBIE: IPUHUMATH | U B OOIICHUH U
o0beMy yueOHyI0 3a/1auy; COTPY/IHUYECTBE
co

CBEpCTHHKAMH B
nporecce




yueOHOU

JESITEIbBHOCTH
28 | KontpompHas | Ypok KoHTpoub 3HaHu Ilo3HaBaTeIbHBIE: YMEHHE OTBETCTBEHHO
pabota Ne3 1o | pa3BHBarOLIETO Y YMEHUU 110 CaMOCTOSITENIbHO PabOTaTh O | OTHOCUTHCS K
teMe IIpocTeie | KOHTpOIIS teMe «lIpocteie AIrOPUTMY, HAaBBIK 00y4YeHHIO;
BELICCTBA. BELIECTBA» CaMOIIPOBEPKH U ¢dbopmupoBaHue
CaMOOILICHKHU. II03HABATEJILHOT
KomMMmyHukaTuBHBIC: 0 MHTEpeca K
aJICKBATHO BOCIIPUHUMATh IIpEAMETY,
pedb yuurens, pa3BHUTHE
PeryasiTuBHBIC: IPUHUMATh | KOMMYHUKaTUBH
y4eOHyI0 3a/1a4y; COCTaBJIATh | OH
IUIaH OTBETA; KOMIIETEHTHOCT
U B OOLLIEHUU U
COTPYIHUYECTBE
co
CBEPCTHUKAMMU B
npouecce
yaeOHOM
NEeSATEIbHOCTH
Tema 3 COEAUHEHNA XUMUYECKUX S/TEMEHTOB — 15 yacos
29 | CreneHb VYpok peprnekcun | ChopmupoBath Crenenp YwMmers onpeneinaty | [lozHaBarejbHbIE: yMEHUE | OTBETCTBEHHO
OKHCIICHUS. U OTKPBITHS MIOHATHUE O OKHCJICHUS, CTEIIEHb CaMOCTOSITENIbHO paboTaTh MO | OTHOCUTHCS K
HOBOT'O 3HaHUA CTEIEHU OuHapHbIe okucnennus no [1C, | anropurMmy, HaBbIK 00y4YeHMIO;
OKHCIICHUS. COEUHEHUS, | [0 popmye CaMOIIPOBEPKHU U ¢dbopMupoBaHue
Hayuutscs XUMHUYecKas | OMHApHOTO CaMOOILICHKHU. ITO3HABATEJIBHOT
HaxOJHUTh HOMEHKJIATYp | COCIMHEHHUS U KommyHukaTuBHbIC: 0 MHTEpeca K
CTENEHN a. COCTAaBJISITh :TJITAHUPOBAThH ydeOHOE MIpEAMETY,
OKHUCIIEHUS 10 (bopmyIbI COTPYAHHUYECTBO; BJIAJIETh pa3BUTHE
dbopmyie OMHApPHBIX peYblO; aIEKBaTHO KOMMYHUKaTUBH
BEILECTBA U COCIMHEHMUI 110 BOCIIPUHUMATh pedb YYUTENS, | OU
COCTAaBJIATh CTENIEHU PerynsiTuBHBIC: IPUHUMATh | KOMIIETEHTHOCT
bopmybl OKHUCJICHUS. y4eOHYI0 3a/1a4y; COCTAaBJIATh | U B OOLICHUU U




OMHApHBIX IIJIaH OTBETA; COTPYJHHYECTBE
COEIMHEHUHN I10 co

CTENIEHU CBEPCTHUKAMH B
OKHCJICHHUS. mpouecce
[To3HakOMUTBCS yaeOHO

C HavaJaMHu JESTEIbHOCTH
HOMEHKJIaTyphbl

Ha IIpUMepe

OMHapHBIX

COCTUHEHUN.

30 | bunapusie YPOK OTKpBITHSA Ilo3Hakomutecss | buHapHbIe YwMmers onpenenats | [lo3HaBare/bHbIE: YMEHHE | OTBETCTBEHHO
COEIMHEHMUS. HOBOT'O 3HaHUS C HavaJaMHu COCUHEHMS, | CTCICHb CaMOCTOSITENIbHO PabOTaTh IO | OTHOCUTBCS K
Jleryuue HOMEHKJIaTyphl xumuueckas | okucaenus no I1C, | anroputmy, HaBBIK 00y4YeHHIO;
BOJOPOJHBIE Ha IpUMepe HOMEHKJIATyp | 1o ¢opmyie CaMOIIPOBEPKHU U JE€MOHCTPUPOBA
COEIUHEHMUSI. OMHapHBIX a. OMHApPHOTO CaMOOLICHKH. Th CIIOCOOHOCTH,

COeIMHEHUN COCIMHEHHS U KoMmMmyHuKaTUBHBIC: MPOSIBIATH
COCTaBJISTh :JJAHUPOBATH Y4eOHOE [103HABATEJbHbI
(bopMmyIbI COTPYJHUYECTBO; BIAIETh 1 uHTEpEC
OMHapPHBIX peYblO; aIEKBaTHO
COEUHEHMI 110 BOCIIPUHUMATh pPeUb YUHUTEI,
CTETeHU PeryasiTuBHbIe: IpUHUMATh
OKHCJICHUS y4eOHYI0 3a/1a4y; COCTABIIATh
IJIaH OTBETa
31 | Okcupsl YPOok OTKpBITUS PaccmotpeTs Oxcnppl, 3HATh NOHSTHSL: Ilo3naBaTenbHBIC: YMEHUE | OTBETCTBEHHO
HOBOTO 3HaHUS HoHsTHE 00 CTENEHb CIIOKHbBIE Ha0JII0/1aTh U JIeJaTh BBIBOABI | OTHOCUTHCS K
OKCHJAX. OKHCJICHH, BELIECTBA, UX OpraHU30BBIBATH 00y4YeHMIO;
Hayuutbcs XUM. KJIacCU(UKALIHIO. JeSTeNIbHOCTh, YMEHHE JIEMOHCTPHUPOBA
3alMChIBaTh HOMEHKJIATYp | YMeThb paboTath ¢ yueOHUKOM, Th CIIOCOOHOCTH,
bopMyIibt a OIpEeIEIATh: MIPOU3BOJIUTH MOUCK MPOSIBIIATH
OKCHJIOB IO C. O. Cocras BelecT uH(pOpMaIHH, [I03HABATENbHbI
U , HA000POT, o ¢hopmyre KomMMmyHuKkaTuBHbIE 1 UHTEpEC

OTIpeNeNATh C.O.
o opmyre.

YMeTh Ha3hIBaTh
OKCHIBI

:IJTAHUPOBATH ydeOHOE
COTPYJIHHYECTBO; BIAJETh




3aKpenuTh Ha
OKCHJIaX 3HAHUE
XAMHYECKON
HOMEHKJIATyphI
JUlst OMHAPHBIX
COCTUHEHUN.
IIpousBoauTh
pacueTsl ¢
HCII0JIb30BaHUEM
(hopMyJT OKCHIOB.

ONpeeNsTh:
CocTaB BEIIECTB

o gpopmyne

peubio;
PeryJasiTuBHbBIE: IPUHUMATh
yueOHy0 3a/1a9y;

32

OcHoBaHuUs

YPOK OTKpBITHSA
HOBOTI'O 3HaHUS

ITo3HaKOMHUTBCS C
COCTaBOM,
Ha3BaHHSIMH,
Kiaccuukamnuen
u
MPECTaBUTEISIMU
Kjacca
OCHOBaHUM.
IIpoomxuTh
dbopmupoBaHue
3HaHUK 00 MOHAaX
Ha IIpuMepe
CIIOKHBIX HOHOB.
PaccmotpeTs
pasnuure MexmIy
3apsilaMi HOHOB
U C.O.
CdopmupoBatsb
MIPE/ICTaBIICHHUE O
Ka4eCTBCHHBIX
peakImsIX Ha
npumepe
IIEI0YCH.

IM'mopoxcun-
HOH,
OCHOBAaHHUS,
KauyeCTBECHHBI
€ peakiuu,
WHJIUKATOPBI:
JAKMYC,
METHUJIOBBIHN
OpPaH>KEBBIH,
¢benondrane
HH.

3HaTh CUMBOJIMKY:

(dhopmyIibl, cocTaB
¥ Ha3BaHUI
OCHOBaHMI
YMETh Ha3bIBATh:
OCHOBaHUS;
ONPEACIISIThH
IIEJI0Yb C
IIOMOIIBIO
Ka4eCTBEHHOM
peakuuu

IMo3naBaTebHBIE: ! yMCHHE
paboTatk B rpyrmnre, yMeHue
CaMOCTOSITENTFHO PabOTaTh 10
AIITOPUTMY.
KommyHukaTHBHBIE:
:IUTAHUPOBATH yueOHOE
COTPYAHHUYECTBO; BIIAJIETh
peYbIo; aJIeKBaTHO
BOCIIPpUHUMATD p€Ub YUUTCIIA,
PeryasiTuBHBIE: IPUHUMATD
y4eOHYIO 3a/1a4y; COCTABIISITh
IUIaH OTBETA,

OTBCTCTBCHHO
OTHOCHTBCS K
00yUYeHUIO;




33 | Kucnortsr. Ypok OTKpbITUS [Tosnakomuthcs ¢ | Kuciorsl, Ymerb Ilo3HaBaTe/bHBIE:. YMEHUE | OTBETCTBEHHO
HOBOT'O 3HAHUS COCTaBOM, KHUCJIOTHBIE pacrno3HaBaTh paboTaTh B TpyIe, yMeHUE OTHOCUTBCS K
Ha3BaHUSMH, OCTaTKH, ONBITHBIM ITyTEM: CaMOCTOSITeNIbHO paboTaTh O | 00YYEHHIO;
KJIacCHU(UKAIMEH | CIIOXKHBIE U pPacTBOPHI KUCIIOT U | QJITOPUTMY. JIEMOHCTPHUPOBA
u MIPOCTBIE esnoyei, KoMMyHHKaTHBHbBIE: Th CIIOCOOHOCTH,
MPEJACTABUTEISIMU | HOHBI. Ha3bIBaTh :IJITAHUPOBATH ydeOHOE MPOSIBIISATH
KJIACCOB KHCJIOT. KHUCJIOTHI. COTPYAHHUYECTBO; BJIAJIETh IT03HABATENIbHBI
[Iponomxurs 3HaTh XUM. peYblO; aIeKBAaTHO 1 MHTEpEC
3HAKOMCTBO CO CUMBOJIMKY: BOCIIPUHUMATh P€Yb YUUTEIS,
CJIO’KHBIMU dbopMmyitbl, coctaB | PeryisiTuBHBIE: IPUHUMATH
MOHAMU Ha Y Ha3BaHUA KUCIOT | yueOHYIO 3a7jauy; COCTaBIATh
npumepe JIaH OTBETA;
KHCJIOTHBIX
OCTaTKOB
KHCIIOPOJCOACPHK
alMX KUCIOT.
[Iponomxuth
dbopMupoBaTh
3HaHUSA O
pazInunsIX
MEXIY 3apsiaMu
MOHOB U C.O.
3JIEMEHTOB, 00
WHJUKATOpax.
JIao. OnbIT
«Onpeaenenue pH
PacTBOpPOB KMCAOT U
wenoyen» (gatumk
pH)
34 | Conm. Ypok OTKpbITHS [To3HakoMuUTH Coun, 3HaTh XHUM. ITo3HaBaTe/IbHBIE:. YMEHHE | OTBETCTBEHHO
HOBOT'O 3HaHUS yUaIIUXCs C HOMEHKJIATYp | CUMBOJIMKY: paboTaTh B TpyIme, yMeHue OTHOCUTBCS K
COCTaBOM M a coJieH. (hopMyITB, COCTAaB | CAMOCTOSITENIHHO Pab0TaTh MO | O0YUCHHUIO;




Ha3BaHUSIMH Y Ha3BaHUs COJIEH. | alrOpUTMY. JEMOHCTPUPOBA
coJiei. YMeTb Ha3bIBaTh: KoMMyHHKaTHBHBIE: Th CIIOCOOHOCTH,
[IpoomkuTh COJIN. :IJTAHUPOBAThH ydeOHOE MIPOSIBIISTH
dbopmupoBaHUe COTPYJIHUYECTBO; BIAJICTh M03HABATEJIbHBI
yMEHUM peublo; aJIeKBaTHO 1 uHTEpec
pazinyaTh Ha BOCIIPUHUMATh PE€UYb YUUTEIIA,

MMCHbME 3apsiibl PerynsiTuBHbBIE: IPUHUMATD

HOHOB H C.O. y4eOHYIO 3a/1a4y; COCTaBIISITh

AJIEMEHTOB. IIJIaH OTBETA;

Hauatp

3HAKOMUTH

yYaIUXCs C

T€HETUYECKUMHU

psAllaMu METaJJIOB

Y HEMETAJUIOB.

35 | OcHOBHBIC Ypok [ToBTOpUTS, Ywmerb Ilo3HaBaTebHBIE: OTBETCTBEHHO
KJIaCChI 00IIeMETOM0IOTH | 00OOITUTH U OMPEIEHATh: yMeHHE paboTaTh B IPYIIIIE, OTHOCHUTBCS K
HEOPraHWYeCK | YECKOU CHCTEMaTU3UPOBa COCTaB BEUIECTB 10 | YMEHUE CAMOCTOSITEIIbHO 00yUYeHHUIO;

WX BEIIECTB. HaIpaBJIEHHOCTH | Th 3HAHUS U dbopmyre, paboTath 1Mo aNrOpPUTMY, JEMOHCTPUPOBA
yMeHHus O C.0., MIPUHAJIEKHOCTh yMeHue paboTaTh ¢ Th CIOCOOHOCTH,
CJIOKHBIX BEIIIECTBA K y4eOHUKOM, CTIPABOYHUKAMH, | MPOSIBISATH
BEILECTBAX U UX ONpPENIETICHHOMY SHUMKJIONEIUSAMH U T.1I. MMO3HABATENIbHBI
KJIacCU(pUKaIUU. KJIaccy yMeHHe 0000111aTh, i uHTEpEeC

JlaGopaTopHblii COEIMHEHMU, KJIaCCU(UITUPOBATH, J1e1aTh
ONBIT CTEINEeHb BBIBOJIBI.
«Onpenenenne pH OKHUCJIEHUS KoMMyHuKaTHBHBIE
PA3THYHBIX CPe/» 3JIEMEHTOB B MJIAHUPOBATh y4eOHOE
(naTunk pH) COEIMHEHUH. COTPYAHUYECTBO; BJIAJIETh
peubio;
PeryasiTuBHbBIC: IPUHUMATD
yaeOHYIO0 3a/1a9y

36 | AmopdHbIe U | YPOK OTKPBITHS CdopmupoBaTh TBepabie 3HaTh TUIIBI IMo3naBaTenbHbIE: OTBETCTBEHHO

KPUCTAJUTMYEC | HOBOTO 3HAHUS MIOHSITHE O BEIIECTBA: KPUCTAJUTMYECKUX | OCBaMBATh MIPUEMBI UCCTIE]. OTHOCHUTBHCS K




KM€ BEILIECTBA. KPUCTANINYECKO | aMOp(HBIC U | PEIIETOK. Y METh JeATEIbHOCTH; 00y4YeHHIO;
M 1 aMOphHOM KPUCTQJIJINYE | Ha3bIBaTh IPUMEPHI | yCTAaHABIMBATh IPUYMHHO-
COCTOSIHUH CKHE. BEILECTB C CIICICTBEHHBIE CBS3H;
TBEPIBIX Kpucrannuue | pa3HbIMU TUIIaMU KomMMmyHukaTuBHBIC:
BEILECTB. CKHE KPUCTAJUIMYECKUX | :TUIAHUPOBATh yueOHOE
ITo3HaKOMUTBCS C | PELIETKU: PELIETOK, X COTPYJHUYECTBO; BIAIETh
TUIIAMH KPUCT. aTOMHBIE, ¢busnyeckue pedblo; aIEKBaTHO
PEILIETOK, UX HOHHBIE, CBOIICTBA. BOCIIPUHUMATh PeUb YUUTEII,
B3aUMOCBS3bIO C | METAJNINYECK PerynsiTuBHBIC: IPUHUMATD
BHUJAMHU ue u y4eOHYI0 3a/1a4y; COCTABIIATh
XUM.CBSI3U U UX MOJIEKYJIIPH IUIaH OTBETA;

BIIMSIHUEM Ha bl€. 3aKOH
¢duznueckue IIOCTOSIHCTBA
CBOICTBa COCTaBa.
BEILECTB.

OOBsACHUTD 3aKOH
IIOCTOSIHCTBA

COCTaBa.

JleMOHCTpaLUOH

HBIH ONBIT

«Temnepatypa

I/TIABJICHUSA BEIIECTB

C PAa3HBIMUTHIIAMH
KPHCTA/LNIHYECCKHX

PelIETOK» (JaTYMK
TeMIepPaTyPHBIi)

37 Yucrsle YPOK OTKpBITUSA PaccmotpeTs Yucrteie 3HATh 3HAYEHUE ITo3naBaTenbHbBIE: OTBETCTBEHHO
BEILIECTBA U HOBOT'O 3HaHUSA MIOHATHUE O BEILIECTBA U cMecel B IPUPOJIE | OCBaWBATh IPUEMBI UCCIIE. OTHOCHTBCS K
CMECH. YHUCTOM BEIIECTBE | CMECH, 0CO00 | M JKHU3HU YEJIOBEKa, | JEATEIIbHOCTH; 00y4YeHHMIO;
Paznenenne Y CMECH BEIIECTB. | YACTHIE CHOCOObI yCTaHaBJIUBATh IPUYUHHO- JEMOHCTPHUPOBA
CMeceH. PackpsITh BEILECTBA. paszueneHus CIICICTBEHHBIE CBS3H, Th CIIOCOOHOCTH,

3HaueHue cMmecern | dus. cMecen. KoMMyHuKaTUBHBIE: MIPOSIBIIATH
B [IpUpOJIE U SIBJICHUSL. :IIJIAHUPOBATh yueOHOE [I03HABATEIIbHBI
JKU3HM YenoBeka. | Juctmuranm COTPYAHHMYECTBO; BJIAJIETh 1 MHTEpEC




[lo3HakoMuThCA | 4, WK peublo; aieKBaTHO
co criocobamu IIEPETOHKA. BOCIIPUHUMATh PeUb YUUTEII,
paszaeneHus Kpucrannusza PeryasiTuBHbIE: IPUHUMATh
CMecei. s 1 y4eOHY0 3a/1a4y; COCTABIIATh
JIad. OnbIT BBITIAPUBAHUE IIJIaH OTBETA;
«Omnpenenenne .
BOJONIPOBO/HOI H @unbTpOBaH
TUCTHIMPOBAHHOM | €.
BOIBD (TaTYHK Bosrouxka.
aiekTponpoBoaH | OTcrauBaHue
0CTH) .
JlenutenbHas
BOPOHKA.

38 | IIpaktuueckass | Ypok npaktukyMm | Hayuutscs YmMmerb Ilo3HaBaTeIbHBIE: YMECHUE | OTBETCTBEHHO
paborta Ne2 MPOCTEUIINM oOpararbcsi: HAOJIIOZATh U JI€JIaTh BHIBOABI | OTHOCHTHCS K
Ouncrka criocobam C XMM. IIOCYZIOl U | OPraHU30BbIBAThH 00y4YeHHUIO;
MOBapEHHOM pazzeneHus 1a00paTOPHBIM JESTENIbHOCTD, YMEHHE ¢dbopmupoBaHue
COJIN. cMmeceil — 000pyZI0BaHUEM. paboTtaTh ¢ yueOHUKOM,; II03HABaTEIbHOT

BbIIIAPUBAHUIO, YMeTh HaOMI0AaTh, | MPOU3BOAMUTD MTOMCK 0 UHTEpeca K
OTCTanuBaHUIO, JIENIaTh 3aluCU UHpOpMaLuy, IpeIMETY,
(GuUIbTPOBAHMUIO. Ha0Jt0IeHN U KommyHukaTuBHbIe pa3BuTHE
[Tponomxuts BBIBOJIBI. :IIJIAHUPOBATh yueOHOE KOMMYHHMKaTHUBH
dbopMupoBanue COTPYJIHUYECTBO; BIA/IETh oM

YMEHHUS peubIo; KOMIIETEHTHOCT
Ha0JII01aTh U PeryasiTuBHble: IpUHUMATh | U B OOILLEHUU U
JIEJIaTh BBIBOJIBI. yueOHyI0 3a/1auy; COTPYJHUYECTBE
Tpanchopmupona co

Tb 3HaHUs CBEPCTHUKAMH B
oOparieHus ¢ rporiecce
1a00paTOPHBIM y4ueOHOi
000py/TI0BaHNEM B NEeSATETbHOCTH
IIPAKTUYECKHE

YMEHHS.




«Touxka pocra»
JlaTamk

JJIEKTPOIPOBOIHO
CTH

39 | MaccoBas u Ypok otkpeituss | Ha ocHOBE MaccoBas YMeHnue Ilo3HaBaTeIbHBIE: YMEHHE | OTBETCTBEHHO
o0beMHas HOBOT'O 3HaHM c(OPMHUPOBAHHOT | JOJIS BBIYHCIIATH CaMOCTOSITENIHO PabOTaTh O | OTHOCUTHCS K
J0J1s1 0 B Kypce IIPUMECH. MacCOBYIO U AITOPUTMY, HaBBIK 00y4YeHHIO;
KOMIIOHEHTOB MaTEMAaTUKHU ObbemHas 00BEMHYIO JIOJTIO CaMOIIPOBEPKH U ¢dbopmupoBaHue
B CMECH. IIOHATUS «4aCTh JOJIAL. IIpUMecen. CaMOOILICHKHU. IIO3HABATEIBHOT

OT LIEJIOrO» KomMMmyHukaTuBHBIC: 0 MHTEpeca K
chopMUpOBaThH :IIJITAHUPOBATh y4eOHOE IIpPEeIMETY,
YHHUBEPCAIbHOE COTPYJHUYECTBO; BIAIETh pa3BUTHE
pacdeTHoe peublO; aIEKBaTHO KOMMYHUKaTUBH
HIOHSITHE «JI0JISD». BOCIIPUHUMATh PEYb YUUTENS, | ON

OTHecTH MOHSTHE PerynsiTuBHBIC: IPUHUMATh | KOMIIETEHTHOCT
JI0JIA K y4eOHYI0 3a/1a4y; COCTAaBJIATh | U B OOLIECHUU U
XUMHYECKUM IUIaH OTBETA; COTPYJHHYECTBE
BELIECTBAM U co

paccMOTpPETh CBEPCTHUKAMHU B
TaKyIo nporecce
Pa3HOBUIHOCTh yueOHoOM

€ro, KaK J0js NEeATEIbHOCTH
IIPUMECH.

40 | Pacuersl, Ypok Cdopmuposatb Maccosas YMeHue ITo3HaBaTe/IbHBIC: YMEHUE OTBETCTBEHHO
CBSI3aHHBIE C 00IIEMETO0NIOTH | YHUBEPCAIbHOE JOJISA BBIYUCIIATH CaMOCTOSITENIbHO paboTaTh MO | OTHOCUTHCS K
MOHATUEM YEeCKOU pacyeTHoe IIPUMECH. MacCOBYIO U aJIrOPUTMY, HaBBIK 00y4YeHMIO;
JIOJIN. HaMpaBICHHOCTU | NMOHATHE «Aois». | OObeMHas 00BEMHYIO JI0JIIO CaMOIIPOBEPKHU U ¢dbopMupoBaHue

OTHeCcTH NOHATHE | AOJS. IIpUMecen. CaMOOLICHKHU. [I03HABATEJILHOT
JOJIA K KoMMyHuKaTUBHBIE: 0 MHTEpeca K
XUMUYECKUM :IIJIAHUPOBATh yueOHOE [IpeAMETY,
BEIL[ECTBAM U COTPYAHHMYECTBO; BJIAJIETh pazBuTHE
paccMOTpeTh peublO; aIEKBaTHO KOMMYHUKAaTUBH
TaKyHo BOCIIPUHUMATH p€Yb YUUTENS, | ON




Pa3HOBUAHOCTh PeryasiTuBHBIE: IPUHUMATh | KOMIIETEHTHOCT
€ro, Kak JoJs y4eOHYI0 3a/1a4y; COCTAaBJIATh | U B OOLCHUU U
IPUMECH. IIJIaH OTBETA; COTPYJHUYECTBE
co
CBEPCTHUKAMH B
mpouecce
yaeOHO
JESITEIbBHOCTH
41 | IlpakTuueckast | YpOK IpPakTUKyM | 3aKpenuTh YwMmerb Ilo3HaBaTeIbHBIE: YMEHUE | OTBETCTBEHHO
pabota Ne3 BaXHEHILINE IIPOU3BOIUTH HaOJII01aTh U JIeNIaTh BBIBOJIBI | OTHOCUTBCS K
[Ipurorosnenu XUMHUYECKHE pacueTsl MacCOBOM | OPraHU30BbIBATh 00y4YeHHIO;
€ pacTBopa. nossTus: My, n, JI0JIM, paboTaTh ¢ JESATEIIBHOCTD, YMEHHE ¢dbopmupoBaHue
M, Na, w 1a00paTOPHBIM paboTaTh C yueOHUKOM,; ITI03HABATEJIBHOT
pPacTBOPEHHOI'O 00opyI0BaHUEM; IIPOU3BOJUTH IOUCK 0 UHTEpeca K
BEILECTBA, MOJIb. HCII0JIb30BATh uHpOpManuy, penMeTy,
OOyuutbcs pHUOOpETEHHBIE KoMmyHukaTuBHbIe pa3BUTHE
1a00paTOPHBIM 3HAHUS U YMEHUA B | :TUIAHUPOBATH y4yeOHOE KOMMYHHUKATHUBH
orepanusm - IIPaKTUYECKON COTPYJHUYECTBO; BIAIETh o
B3BEIINBAaHUE, JeSITeIbBHOCTH U peubto; KOMIIETEHTHOCT
oT60p 1pob IIOBCEIHEBHOMN PeryisiTUBHbBIE: IPUHUMATh | U B OOIIEHUU U
TBEPAbIX U KHU3HU: yueOHylo 3a/1a4y; COTPY/IHUYECTBE
KUJKUX BEILECTB, IIPUTOTOBIIEHUS Cco
[IPUTOTOBJICHHE pacTBOpoOB CBEPCTHUKAMH B
pacTBOpPOB. 3aJlaHHOU rporecce
Otpaborath Ha KOHIEHTPALHH. yaeOHOM
IIPAKTHKE JESTEIBHOCTH
XUMHUYECKHE
pacueTsl ¢
HCIIOJIb30BaHUEM
YKa3aHHBIX BbIIIE
¢buzuko-
XUMHYECKHUX

XapaKTEPUCTHK.




JIa0. OnpIT
Onpenesnenne
KOHIIEHTpalHu
BeLIecTB KOJIOPH-
METPHYECKHM 110

KaJIMOPOBOYHOMY
rpadguxky»
(1aTYHK
ONTHYECKOMH
NJIOTHOCTH)

42 | Ypok- Ypok [ToBTOpUTS, Coenunenus | Ymers npumensats | [lo3HaBaTenbHbIe: yMEHUE OTBETCTBEHHO
YIpa)KHEHHE 00IIeMEeTOA0IOTH | 00OOUTUTH U xumuyeckux | 3YH HAOIOIaTh U JIENaTh BHIBOJIBI | OTHOCUTHCS K
10 TeMe YeCcKOU CUCTEMATHU3UPOBA | DJIEMEHTOB OpraHU30BBIBATH 00y4YeHHIO;
CoenuHenus HaIlpaBJIE€HHOCTH | Th 3HAHUS U JeSATEIbHOCTh, YMEHHE
XUM. YMEHUS paboTaTh C yueOHUKOM;
3JIEMEHTOB. POU3BOJAUTH ITOUCK

UHpOpMauy,
KoMMyHuKaTUBHBIE
:JITAHUPOBATh ydeOHOE
COTPYJIHUYECTBO; BIAIETh
peubto;

PeryasiTuBHbBIC: IPUHUMATD
y4eOHYIO0 3a/1a9y

43 | KoutponbHas | Ypok [IpokoHTpONIHPOB YmMmerb Ilo3naBaTenbHBIC: yMEHHE OTBETCTBEHHO
pabota Ne4 mo | pa3BHUBArOIIETO aTh 3HAHUS U - HAXOJUTh CaMOCTOSTENIHO PaboTaTh MO | OTHOCHUTHCS K
TEME KOHTPOJIS YMEHHUSI 110 TEME CTENEHb ITOPUTMY, HABBIK 00yUYeHHUIO;
Coenunenus «CoenuHeHus OKUCJICHUS, CaMOIIPOBEPKHU U JI€MOHCTPHUPOBA
XUM. XUMHUYECKHX OIIPEAEIIATD KJIACC | CAMOOLIEHKH. Th CIIOCOOHOCTH,
3JIEMEHTOB. 3JIEMEHTOB BELIECTBA, KoMMyHuKaTUBHBIE: MPOSIBIIATH

Ha3bIBaTh aJIeKBaTHO BOCIIPUHUMATH MMO3HABATENIbHBI
BeleCTBa pedb yuuTens, 11 uHTEpec




H3Y4YEHHBIX PerynsTuBHBIE: IPUHUMATD
KJIacCOB y4eOHY0 3a/1a4y; COCTABIIATh
-Beraucnsars JaH OTBETA;
MacCOBYIO JOJIO
BEILIECTBA B
pacTtBope,
BBIYUCIATE V. M,V
HCXOIHOI0
BEILIECTBA,
CoJIepaKaILETO
IIpUMECH
Tema 4 U3ameHeHUA, npoucxoaalme ¢ sewectsamm — 12 yacos
44 | dusnyeckue VYpok pedpnexkcun | [loBroputh IIpusnaku 3HATh [TOHSTHS: Ilo3naBaTenbHbIE: OTBETCTBEHHO
SIBJICHMSL. U OTKPBITHS OTJINYNSA X.p., YCIOBUSA | XMMUYECKHUE OCBauBaTh IIPUEMBI UCCIIENL. OTHOCHTBCS K
XUMHUUECKHUE HOBOI'O 3HaHUA XUMHYECKUX TEYCHUA X.p., | PEaKLuu, 3K30- U JEeATEIbHOCTH; 00y4YeHHUI0;
peakuuu, peakuui ot peakuuun SHJOTEPMHUUYECKHE | YCTAHABIMBATh IPUYNHHO- JEMOHCTPHUPOBA
YCIJIOBUS U bu3nUecKux. JK30- U peakuuu. 3HaTh CIICICTBCHHBIE CBS3H, Th CIIOCOOHOCTH,
IIPU3HAKYU UX I103HaKOMUTBCS C | SHAOTEPMHUYE | CYIIHOCTb, KoMMyHHKaTUBHBIE: IIPOSIBIIATH
IIPOTEKAHUS. [IPU3HAKaMU U CKHE, IIPU3HAKU U :MIJJAHUPOBATh yueOHOE [I03HABATEIIbHBI
YCIIOBUSIMU peakuuun YCIIOBUS COTPYAHHMYECTBO; BJIAJIETh 1 MHTEpEC
TEYECHUS TOpEHUs. MIPOTEKAHUS peublO; aIeKBaTHO
XUMHYECKHUX peakiui. BOCIIPUHUMATh pe4b YUUTEIS,
peaxuuil. PeryasTuBHbIC: IPUHUMATD
CdopmupoBaTh yueOHYI0 3a/1a4y; COCTABIISTh
[IEpBOHAYAIILHOE IIIaH OTBETA;
MIOHATHUE O
KJIaccu(uKanuu
XUMHYECKHUX
peaxkuuii o
MIPU3HAKY
BBIJICJICHUS WIH
MOTJIOIIECHUS

TCIIJIOTBI.




45 | Ilpaktnueckass | Ypok npaktukyMm | Ilosnakomutses ¢ | Ilpusnaku 3HaTh MOHATHS: Ilo3HaBaTebHBIE: YMEHUE | OTBETCTBEHHO
pabota Ne4 IIPU3HAKaAMU U X.p., YCIIOBUSL | XUMHYECKHE HaOJI01aTh U JIeN1aTh BBIBOJBI | OTHOCUTBCS K
HabGmonenus YCIIOBUSIMU TE€YCHUS X.p., | peaKUuu, IK30- U OpraHU30BbIBATH 00y4YeHHIO;
3a TEYCHHUS peakuuu SHAOTEPMHUUYECKUE | IEATEIbHOCTh, YMEHUE JE€MOHCTPHUPOBA
U3MECHEHUSIMU, XUMHYECKHUX 9K30- U peakuuu. 3HaTh paboTtath ¢ yueOHHUKOM, Th CIIOCOOHOCTH,
IIPOUCXOJAIIN peakuui. 9HAOTEPMHYE | CYILHOCTb, IIPOU3BOJUTH IMIOUCK IIPOSIBIIATH
MU C TOpsLIeH Cdopmuposatsb CKHE, IIPU3HAKU U uH(pOpMaIHH, [I03HABATEIIbHBI
CBEYOH. [IEPBOHAYAJIBHOE | peaKUuu yCIIOBUS KoMmyHuKkaTuBHBIE 1 uHTEpEC

IIOHATHUE O TOpEHHUs MIPOTEKAHUS :IJIAHUPOBATh Y4eOHOE
KJaccu(uKanuu peaxkuui. COTPYJHUYECTBO; BIAIETh
XUMHYECKHUX peublo;

peaxuuii 1o PeryasituBHbie:

IIPU3HAKY NpUHUMATH y4eOHYIO 3a1a4y;
BBIJICTICHUS WIN

MOTJIOIIECHUS

TEIIOTHI.

46 | 3akoH YPpoK OTKpBITHS OnbITHBIM yTEM | 3aKOH 3HaTh ITo3HaBaTe/ibHBIE: OTBETCTBEHHO
COXPaHEHHUs HOBOT'O 3HaHUS JI0Ka3aThb U COXPAaHEHHUs | ONpEIcIICHUe OCBaMBaTh IIPUEMBI UCCIIEN. OTHOCHUTBCS K
MaccChl copMyIUpoBaTh | Macchl XUMHUYECKOTO JeSATEIbHOCTH; 00yueHuI0;
BEIIECTB. 3aKOH BEILECTB. YpaBHEHUS. yCTaHaBIUBATh IPUYUHHO- JEMOHCTPUPOBA
XHUMHYECKHE COXpaHEHUs CJIE/ICTBEHHBIE CBSI3H; Th CIIOCOOHOCTH,
YPaBHEHHS. MaccChl BEIIECTB. KommyHukaTuBHbIC: MIPOSIBIIATH

:JITAHUPOBATh y4eOHOE ITO3HABATENbHBI
COTPYAHHMYECTBO; BJIAJIETh 1 uHTEpEC
peYblO; aIEKBaTHO

BOCIIPUHUMATB pe4b YYUTEIS,

PerynsiTuBHBIC: IPUHUMATH

yueOHYI0 3a/1a4y; COCTaBIATh

IIJIAaH OTBETA

47 | XuMudeckue Ypok ChopmynupoBarh | Xumuueckue | YMeTb IIo3naBaTenbHbBIE: OTBETCTBEHHO
YpaBHEHUS. o0IeMETOA0JIOTH | U YpaBHEHHSI. paccTaBisATh OCBauBAaTh IPHUEMBI OTHOCHTBHCS K

YECKOU IIPOAHAIIU3UPOBAT KOX(QPHUIHUEHTH B | HCCIIEeI0BATEIbCKOM 00y4YeHHMIO;
HaIlpaBJIECHHOCTH | b IOHSTHE O YPaBHEHUSX JESATEIbHOCTH; JEMOHCTPHPOBA




XUMHYECKOM peaxuui. yCTaHaBJIMBAaTh IPUUMHHO- Th CIIOCOOHOCTH,
YPaBHEHHH KaK CIIEICTBEHHBIE CBS3H; IIPOSIBIIATH
00 ycioBHOU KommyHukaTuBHbIe: [I03HABATEIIbHBI
3alucu :IIJIAHUPOBATh yueOHOE 1 uHTEpeC
XUMHUYECKON COTPYAHMYECTBO; BJIAJIETh
peaKuuy ¢ peublo; aeKBaTHO
IIOMOILBIO BOCIPUHHUMATh PEUb YUUTEI,
XUMHYECKHUX PeryasiTuBHBIC: IPUHUMATh
bopmyst. y4eOHYI0 3a/1a4y; COCTaBIISATh
IUIaH OTBETA
48 | Pacuersl o YPOK OTKpBITHSA Hayuutscs Enununnet Boruncnare: ITo3HaBaTeIbHBIE: YMEHHE OTBETCTBEHHO
XUMHUYECKUM HOBOT'O 3HaHUS IIPOU3BOIUTH BAKHEHIINX | KOJUYECTBO CaMOCTOSITENIbHO PabOTaTh IO | OTHOCUTBCS K
YpaBHEHUSM pacyeTsl 1o BEJINYUH, BEIIECTBA, 00BEM, | AITOPUTMY, HABBIK 00y4YeHHIO;
XUMHYECKUM JIITOPUTM Maccy Io CaMOIIPOBEPKHU U JE€MOHCTPUPOBA
YPaBHEHUSM: peuenus KOJINYECTBY CaMOOILICHKU. Tb CIIOCOOHOCTH,
HaXOJUTb 3a/1a4H. BELIECTBA, Macce, KoMmMmyHuKaTUBHBIC: IIPOSIBIIATE
KOJIMYECTBO, 00BEMyY peareHToB | :IJIAHUPOBATh yueOHOE ITI03HABATEJIbHBI
maccy 1 00beM WJIM NIPOJTYKTOB COTPYJHUYECTBO; BIAIETh 1 uHTEpEC
IIPOIYKTOB peakuuun peYblO; aIEKBaTHO
peaxkiuu 1o BOCIIPUHUMATh pPeUb YUHUTEI,
KOJIMYECTBY, PeryasiTuBHbIe: IpUHUMATh
macce, 00beMy y4eOHYI0 3a/1a4y; COCTaBIATh
UCXOHBIX IIJIaH OTBETA;
BEIIECTB, B TOM
YHCIIE U B CIIy4ae,
€CJIM UCXOJHBIE
BEII[ECTBA JJaHBI B
BH/JIE PACTBOPOB
VI CMecel.
49 | Peakuuu YPOK OTKpBITUS [Toznakomutses ¢ | Peakunn 3HATh MOHSTHE: ITo3HaBaTebHBIE: YMEHUE | OTBETCTBEHHO
Ppa3yIoKEHUSI. HOBOT'O 3HaHUSA peakuusaMu pa3yIoKEHUS. | peakIuH paboTaTh B rpyIre, yMeHue OTHOCHTBHCS K
pa3IoXKEHUS U pasyioKeHus CaMOCTOSITENILHO PaboTaTh MO | O0YUYEHHUIO;
Ha4yaTh YMeTh onpeiensaTh | alropuTMy, yMeHue paboTath | JEeMOHCTPUPOBA




dbopmupoBaTth U COCTaBIIATh C Y4eOHHKOM, Th CIIOCOOHOCTH,
yMEHUue peakuuun CIIpaBOYHHUKAMHU, MPOSIBIATH
COCTAaBJIATh Pa3IoKECHHUS. . SHUUKJIONEIUSAMH U T.II. [103HABATENbHbI
ypaBHEHUS ymeHue 000011aTh, i uHTEpEC
XUMUYECKHUX KJaccu(uIupoBaTh, Ae1aTh
peakuuil. BBIBOJIBI.
KoMMmyHuKaTUBHBIE
IUTAHUPOBATh Y4eOHOE
COTPYAHMYECTBO; BJIAJIETh
peyblo;
PeryasiTuBHbIe: IPUHUMATh
yueOHyI0 3a/1auy
50 | Peaknun YPpoK OTKpBITHS PaccmoTtpets Peakuuun 3HaTh NOHSATHE: ITo3HaBaTe/IbHbIC: YMEHUE OTBETCTBEHHO
COEIMHEHUS HOBOT'O 3HaHUS MOHSITUE O COCIMHEHMS | peaKluu paboTath B mape, yMeHUE OTHOCHUTBCS K
CYIIIHOCTH COCMHEHUS CaMOCTOSITENTFHO PadOTaTh MO | O0YYCHHUIO;
peakuuii YMeTh onpenensaTh | alropuTMy, yMeHue padorarhb
COCIMHEHMUS. U COCTaBJIATh C Y4EOHUKOM,
[Ipoomxuth peakuuu CIIpaBOYHHUKAMHU,
(dbopMupoBaHUs COETMHEHUSI. SHIMKJIONEIUSAMH U T.11.
yYMEHUs yMeHue 060011aTsh,
3aMnMchIBaTh KJIacCU(UIUPOBATh, J1e1aTh
YpaBHEHUS BBIBOJIBI.
XUMUYECKAN KoMMyHHKaTUBHBbIE
peakiuii. IUTaHUPOBATh yuyeOHOe
«Touka pocra» COTPYAHMYECTBO; BJIAJIETh
Natyunk PEHbIO,
Temnepatypbl PerHﬂTHBHbIe: IMPUHUMATDb
yueOHYI0 3a/1a9y
51 | Peakuum Ypok OTKpbITHS Jatb nonstue o Peakiuun 3HaTh MOHSATHUE: ITo3HaBaTe/IbHbIE: YMEHUE OTBETCTBEHHO
3aMeLEHUs. HOBOT'O 3HaHMS CYILIIHOCTHU 3amelieHus. | Peaknumn paboTath B rpymrne, yMeHue OTHOCHUTBCS K
Peakuuu peaxkiuu Peaknun 3aMeIleHHs CaMOCTOSITENIbHO paboTaTh O | 00YUYEHHIO;
oOMeHa. 3aMEILICHUS. oOMeHa. YMetb onpeneniTs | anroputMy, yMeHue paborarh

ITpotomxnuTh

1 COCTaBJIATH

C y4eOHUKOM,




¢dopmupoBanue
YMEHUS
3aInChIBAaTh
ypaBHEHHUS
XUMHUYECKHX
peaKIuii, Ha4YaTh
¢dbopmupoBanue
yMeHue
npecKa3bIBaTh
HPOAYKTBI
peakuuii
3aMeIleHUsl.
Cdopmuposatsb
IIEpBOHAYAIILHOE
TIOHATHE O
JEKTPOXUMHUYEC
KOM psijie
METaJUIOB.
Paccmorpets
MOHATHE O
CYIIIHOCTH

peakiuit oOMeHa.

[Iponomxuts
dbopmupoBaHue
YMEHUS
3aI1ChIBAaTh
yYpaBHEHHS U
IpeIBUIETh
TIPOIYKTHI

peakiuii oOMeHa.

CdopmupoBaTh
NepBOHAYAIIEHOE
NoHsTHE 00

peakiumn
3aMelIcHUs. 3HaTh
MOHSITHUS:

Peakinu oOmeHa,
YCIJIOBUSI TE€UCHUS
peakuuii 10 KOHIla
YMeTs onpenenarhb
THUIT XUMHYSCKOU
peakiuu.

CTIPaBOYHUKAMH,
SHIMKIIOTICIVSIMH U T.I1.
yMeHHe 000011aTh,
KJIaccu(pUIUpOBaTh, JIeiaTh
BBIBO/IbI.
KoMMyHuKkaTUBHBIE
IUTAHUPOBATh Y4eOHOE
COTPY/ZIHUYECTBO; BIIAJICTh
peublo;

PeryisiTUBHBIE: IPHHUMATH
yueOHYyI0 3a/1a9y;




YCIIOBUSIX
TEUCHUS peakiui
MEXIY
pacTBOpaMH J10
KOHIIA.

JlabopaTopHblii

OIIBIT
«Peaxuus
HeHTpaIu3annm»
(datunk pH)

52 | Tunst YPOK OTKpBITHSA IIponomxars Bonmau ee 3HaThb CBOIiCTBa Ilo3HaBaTebHBIE: YMEHUE | OTBETCTBEHHO
XUMHYECKHUX HOBOT'O 3HaHUS dbopmupoBaTh CBOIICTBa. BOJBI. HaOJIr0/1aTh U JIeNIaTh BHIBOJIBI | OTHOCUTBCS K
peakuuii Ha YMEHUS YMeTh onpeiensTh | OpraHu30BbIBATh 00y4YeHHIO;
npuMepe OINPEACIIATh TUIL TUIl XUMHAYECKOU JESATEIIBHOCTD, YMEHUE JE€MOHCTPUPOBA
CBOICTB BOJBL. XUMHUYECKON peaxkuuu. paboTaTh C yueOHUKOM,; Th CIIOCOOHOCTH,

peaxkuuu 1o IIPOU3BOJUTD ITOUCK IIPOSIBIIATH
IIPU3HAKY YUCIIO UHpOpMauy, [103HABATEJbHbI
U COCTaB KoMMyHuKaTUBHBIC 1 uHTEpEC
HCXOJIHBIX :TUTAHUPOBATH yueOHOE
BELIECTB U COTPYJIHUYECTBO; BIAIETh
IPOJYKTOB peubto;
peakuuu PeryasiTuBHBIC: IPUHUMATh

y4eOHYIO0 3a/1a9y

53 | O606menue u | Ypok O600uHTS, W3menenus, | Ymerb Ilo3HaBaTenbHbIE: YMEHHE | OTBETCTBEHHO
cucTemarusall | OOIIEMETOJ0JIOTH | CHCTEMaTU3UpOBa | MPOUCXOMAI] | -COCTABJIATH Ha0JII0/1aTh U JIeJaTh BBIBOABI | OTHOCUTHCA K
WS 3HaHUU 10 | YECKOU Tb 3HaHUS 110 uec (opMyIIbI BEIIECTB, | OPraHU30BHIBATh 00y4YeHMIO;
TeMe HaIpaBJIEHHOCTH | TEME BELIECTBAMH | YPaBHEHHUS JeSITeNIbHOCTh, YMEHHE JIEMOHCTPHUPOBA
«3menenus, «3meHenus, XUMHYECKHX paboTath ¢ yueOHUKOM,; Th CIIOCOOHOCTH,
MPOUCXOSIIN MPOUCXOISIINE C peakuui MIPOU3BOJIUTH MOUCK MPOSIBIIATH
ec BELIECTBOM» -OIPENETATh THII uH(pOpMaIHH, [I03HABATENbHbI
BEILIECTBAMM Y. XUMHUYECKON KoMMyHuKaTHBHBIE 1 MHTEpEC

peakuuu :IIJIAHUPOBATh yueOHOE

- ONPENIETATh

COTPYJHHYECTBO; BIAJIETh




MIPUHA/IJIEKHOCTD peyblo;
BEILIECTBA K PeryasiTuBHbBIC: IPUHUMATH
OTIpeIeIIEHHOMY y4eOHyI0 3a/1auy

KJIaccy.

94 | KontponbHas | Ypok IIpoxoHnTponupoB | M3meHeHus, ITo3HaBaTe/IbHbIC: YMEHUE OTBETCTBEHHO
pabota Ne5 o | pa3BUBAIOIIErO aTh 3HAHUS U MIPOUCX OS] CaMOCTOSITENIbHO paboTaTh MO | OTHOCUTHCS K
TeEME KOHTPOJIS YMEHMSI 110 TEME | € C AITOPUTMY, HaBBIK 00y4YeHHIO;
N3menenus, «3meHeHus, BEILIECTBAMU CaMOIIPOBEPKHU U JEMOHCTPUPOBA
IPOUCXOAIIN IIPOUCXOMSIIHNE C CaMOOILICHKHU. Th CIIOCOOHOCTH,
ec BELICCTBOM» KomMmyHuKkaTuBHbBIE: MIPOSIBIIATH
BEILIECTBAMH. aJIeKBaTHO BOCIIPUHUMATH [103HABATENbHbI

pedb yUuTens, 1 UHTEpEeC
PeryasiTuBHbI€: IPUHUMATh

yueOHYIO0 3a/1a4y; COCTaBIISATh

IJIaH OTBETA

55 | IlpakTtuueckas | Ypok npaktukym | [IpokoHTposupoB ITo3HaBaTe/IbHbIC: YMEHUE OTBETCTBEHHO
pabota Ne 5 aTh 3HAHUA U paboTath B mape, yMeHUE OTHOCHUTBCS K
[Ipuznaku YMEHHUSI 110 TEME CaMOCTOSITENIFHO PaboTaTh MO | O0YYEHHUIO;
XUM. peaKiui. «3meHenus, ITOpUTMY, YMEHHE paboTaTh | 1EMOHCTPUPOBA

MPOUCXOISIINE C C Y4eOHUKOM, Th CIIOCOOHOCTH,

BEILIECTBOM» CIPaBOYHHKAMHU, MPOSIBIISATH
SHUUKJIONEIUSAMU U T.II. [I03HABATENbHbI
yMeHHe 0000111aTh, I uHTEpec
KJaccu(puIUpoBaTh, 1e1aTh
BBIBOJIBI.
KommyHukaTnBHbIC
IJIaHUPOBATh yueOHOE
COTPYJIHUYECTBO; BIAIETh
peublo;
PeryasiTuBHbBIC: IPUHUMATh
y4eOHYI0 3a/1a4y;

Tema 5 PACTBOPEHUE. PACTBOPBI. CBOMICTBA PACTBOPOB JIEKTPOJIMTOB — 15 uacos.
56 | PactBopenue. | Ypok peduiekcun | [lo3nakomutbes ¢ | PacTBopsl, 3HaTh, 4TO Ilo3HaBaTenbHbBIE: OTBETCTBEHHO




PacTtBOpUMOCT | M OTKpBITHSA pacTBOpEHUEM TUIpaThI, pacTBOpeHHe yMEHHUe Ha0IoaaTh U OTHOCHUTBCS K
b. Tunel HOBOTI'O 3HaHUS KaK (QU3uKo- KpUCTaioru | pU3uKO- JlenaTh BbIBOJIbI 00y4eHu1o;
pacTBOpOB. XUMHUYECKUM JpaThl. XUMHUYECKHUN OpraHU30BbIBATH JEMOHCTPUPOBATh
IIPOLIECCOM U C po1ecc JIeATEIbHOCTh, YMEHHE CIIOCOOHOCTH,
pacTBOpamMu Kak paboTtaTh ¢ yueOHUKOM, IPOSIBIIATH
¢buzuko- IIPOU3BOJUTH TOUCK MIO3HABATEJIbHBIN
XUMUYECKUMHU uHpopManuy, UHTEpEC
CHUCTEMaMU. KoMmyHnkaTuBHbIC
:IJIAHUPOBAThH Y4eOHOE
COTPYAHUYECTBO; BJIAJIETh
peublo;
PeryastuBubie:
IPUHUMATH Y4EOHYIO
3a1auy
57 | DnexTpoauTud | YpOK OTKPBITHS N3yuuTh NOHATUS | DJACKTPOJUTH | 3HATH NOHATHS: Io3HaBaTe/bHBIC: OTBETCTBEHHO
eckast HOBOT'O 3HaHUS 00 nJIeKTpoNuTax | yeckas WOH, OCBaMBaTh MPUEMBbI OTHOCHUTBHCS K
JUCCOLIMAIIHS. u JUCCOLMAIUs | SJEKTPOIUTUYECK | UCCIEN. AESITEIbHOCTH; 00yueHu1o;
DIIEKTPOJIUTHI HEIJIEKTPOJIUTAX. | . ast AUccolMalusi, | yCTaHaBJIMBAaTh IPUYUHHO- | IEMOHCTPUPOBATH
U Paccmotpets DNEKTPOIUT | NEKTPOJIUT U CJIEJICTBEHHBIE CBA3H; CIIOCOOHOCTH,
HEDJIEKTPOJIUT MEXaHU3M bl, HEJIEKTPOJINT. KoMmmyHnkaTuBHbIe: MPOSIBIISTh
BI. JUCCOLMAIUU HEAJIEKTPOJIM | 3HATh MOHATHUS: :IJIAaHUPOBATh yuyeOHOe M03HABaTEJIbHBIN
OcHoBHbIE BELIECTB C TBI. KHCJIOTa COTPYIHUYECTBO; BIAJETh | UHTEPEC
MOJIO’KEHUS Ppa3IUYHbIM OCHOBaHUE, COJb. | PEYBIO; aJIEKBATHO
SM. THUIIOM CBSI3H. YmMmerp BOCIIPUHUMATH PEYb
TNaGopatopubii COCTaBJIATh yUuTeNs,
ONIBIT YpaBHEHUS PerynasiTuBHbIe:
o | o e
pacTBopuTeiIia OCHOBaHWH, OTBeTa’
JCCOLHALUI0N »
(MaTumk sneKTpo- COlet.
MPOBOIHOCTH)
58 | MouHbIe Ypok OTKpbITHS CucrematusupoB | MoJiekylisipH | 3HAaTh yCIOBHS ITo3naBaTe/IbHBIE: OTBETCTBEHHO
ypaBHEHUS HOBOT'O 3HAHUS aTh, IOBTOPUTb U | bI€ U HOHHOE | IPOTEKAHMUSI yMeHHue paboTaTh B Iape, | OTHOCHTHCS K




PpeaKIuii. 3aKpENNTh YPaBHEHIUE, peaKIHii HOHHOTO | YMEHHE CaMOCTOSTEIbHO | O0YYEHHUIO;
yCIIOBUS peaxkuuu oOMeHa 70 KOHLa. | paboTaTh 10 alrOpUTMY, JIEMOHCTPHPOBATH
IPOTEKAHUS HMOHHOTO Ymetb yMeHue paboTarth ¢ CIOCOOHOCTH,
peakuuii oOmMeHa | oOMeHa, COCTaBIISATh y4EOHUKOM, HPOSIBIIATH
J10 KOHIIA. HEUTpanu3all | MOJIEKYJISIPHBIE, CIIPaBOYHHKAMHU, II03HABATEJIbHBIN
Cdopmuposatsb uu. MIOJIHBIE U SHUMKIIONEIUSIMHU U T.I1. UHTEpeC
yYMEHUE COKpALICHHbIE yMeHue 00001aTh,
COCTaBJICHUS HOHHBIE KJaccu(uuupoBaTh,
MOJIEKYJISIPHBIX, ypaBHEHUs JIeJ1aTh BbIBOJIBI.
MOHHBIX MOJIHBIX peaknuii oOMeHa. | KoMmMyHuKkaTuBHbBIE
U COKpALIECHHBIX IUIAaHUPOBATh YueOHOE
YpaBHEHUH. COTPYAHUYECTBO; BIIA/IETh
peubto;
PeryasituBusbie:
IPUHUMATH Y4EOHYIO
3ajauy
59 | IlpakTtrueckas | Ypok npaktukym | CuctemMaru3upoB | MonekynspH | 3HATh yCIOBHS Io3HaBaTe/bHBIC: OTBETCTBEHHO
pabota Ne6 aTb, IOBTOPUTh U | bl€ U MIOHHBIE | IPOTEKAHUS yMeHue paboTaThb B ape, | OTHOCHTBHCS K
VYcnosus 3aKpenuTh yYpaBHEHHS, peakuuii HOHHOTO | YMEHHE CaMOCTOATEIbHO | OOYUYEHHIO;
IIPOTEKAHUS yCIIOBUS peakuun oOMeHa 70 KOHIIa. | paboTaTh 1O alropuTMy, JEMOHCTPUPOBATh
XUM. peakuui MPOTEKAHUS HMOHHOT'O YmMmeth yMeHHEe paboTaTh C CIIOCOOHOCTH,
MEXIY peakuuii oOMeHa | oOMeHa, COCTaBJIATh y4eOHUKOM, HPOSIBIIATH
pacTBopamMu JI0 KOHIIA. HENTpanu3all | MOJIEKYJISIPHBIE, CIIPaBOYHHKAMHU, M03HABaTEJIbHBIN
JJEKTPOJINTOB UN. IIOJIHBIE U SHUUKJIONEIUAMH U T.II. MHTEpEC
JI0 KOHIIA. COKpalICHHbIE yMeHHe 0000111aTh,
HNOHHbIE KJ1accu(uuupoBaTh,
YpaBHEHHUS JIeNaTh BbIBOJIBI.
peakuuii oomeHa. | KoMMyHHKaTHBHBIE

IUTAaHUPOBATh yueOHOE
COTPYJIHUYECTBO; BIAIETh
peublo;

PerynsitTuBHblie:
PUHUMATH Y4EOHYIO




3a1auy

60 | Kuciotsl B Ypok PaccmotpeTs Knaccuduka | 3HaTh moHATHS: ITo3naBaTe/IbHBIE: OTBETCTBEHHO
ceere TOJI, X | OOIIEMETOMONIOTH | TIOHSATHUE O uust Kuciort. | KucinoTsl B cBeTe | OCBaMBaTh MPUEMBI OTHOCUTBCSI K
KJaccu(ukanm | 4eckou KHUCJIOTaxX KaK Pan teopuu TOJ] HCCIIeH. NeATSIbHOCTH; 00y4eHuI0;
sl M CBOMCTBA. | HAIIPABJICHHOCTHU | KJiacce HalpspDKeHUH | YMeThb yCTaHaBIMBATh MPUYUHHO-

3JIEKTPOJIUTOB, METaJUIOB. XapaKTEepU30BaTh: | CIEICTBEHHbBIE CBA3U;
PaccMOTPETh UX XUM. CBOMCTBA KoMmyHunkaTuBHbIe:
KJIaCCU(PHUKAIUIO KHCJIOT, CBSI3b :IJITAHUPOBATh yuyeOHOE
10 pa3HbIM MEXy COCTaBOM, | COTPYAHHYECTBO; BJIAJIETh
IIpU3HAKaM, CTPOEHUEM U peublO; aIEKBaTHO
0XapakTepu30BaT CBOMCTBaMH BOCIIPUHUMATH PEYb
b O0IIHe KHUCJIOT. YUHTEs,
CBOMCTBA KHUCJIOT PeryasiTuBHbIe:
B CBETE HOHHBIX MPUHUMATH Y4EOHYIO
MpEACTaBICHUH. 3a/1auy; COCTaBIIATH IJIaH
Hayuurtbcs OTBETA;
MOJIb30BATHCSA
psaaoM
HaIpsHKEHUN
METaJUIOB U
TaduIen
PacTBOPUMOCTH
JUTS
MIPOTHO3UPOBAHUSA
BO3MOXKHBIX X.].
KHCIIOT
JlaGopaTopHblii
ONBIT
«Onpenenenune
KHCJIOTHOCTH
NO4YBbI»
(daTunk pH)
61 OcHoBanusg B | Ypok PaccmoTpets OcHoBaHus, | 3HATh MOHATHE: Ilo3HaBaTe/ibHBIE: OTBETCTBEHHO




ceere TO/I, ux | oOueMeTo00TH | MOHATHE 00 HIETIOYH. OCHOBAHUS B OCBaNBaTh MPUEMBI OTHOCHUTBCS K

KJaccu(ukany | 4eckon OCHOBAaHHMAX Kak CBETE TEOPUHU UCCIIe/I. IeATEIIbHOCTH; 00y4YeHHU10;

s M CBOMCTBA. | HANpaBJIEHHOCTH | Kilacce JiC)I yCTaHABJIMBATh MPUYUHHO- | JIEMOHCTPHPOBATH
3JIEKTPOJIUTOB, Ymers CJIEZICTBEHHBIE CBSI3U; CIIOCOOHOCTH,
paccMoTpeTh ux xapakrepu3oBarb: | KoMMyHuKaTHBHBIE: IPOSIBIIATH
KJ1accu(pUKaLUI0 XHMM. CBOMCTBA :IJIJAHUPOBATh y4eOHOE II03HABATEJIbHBIN
10 PA3JIUYHBIM OCHOBAaHUU COTPYAHUYECTBO; BIAJIETh | MHTEPEC
IpU3HAKaM, peublo; aIeKBaTHO
OXapaKkTepU30BaT BOCIIPUHUMATh peyb
b 001IIE YUHTEIIS,

CBOICTBA PeryasiTuBHbIe:
OCHOBaHMH B IPUHUMATh y4EOHYIO
CBETE MOHHBIX 3aj1aqy; COCTaBIJIATH TUIaH
IpeCTaBICHUN. OTBETA
62 | Comu B cBeTe | Ypok Cdopmuposath Connm 3uare nosstus: | [lo3HaBaTelbHBbIE: OTBETCTBEHHO
TOM, ux OO0IIEMETOA0IOTH | IOHATHE O COJIAX | CpellHUE, COJIM B CBETE OCBanBaTh MPUEMBbI OTHOCHUTBCS K
CBOMCTBA. YECKOU KaK KJjiacce KHCJIBIE, teopuun TO/1 UCCIEN. NeATEIbHOCTH; 00yueHu1o;
HaMpaBJICHHOCTH | 3JIEKTPOJIUTOB, OCHOBHBIE. Ymers yCTaHaBJIMBATh MPUYUHHO- | (hOpMUpPOBaHHE
paccMOTpeTh UX XapaKTepU30BaTh: | CICICTBCHHBIC CBSI3H; MI03HABATEIBHOTO
KJIacCU(UKAIIUIO XHMM. CBOHCTBA KoMMyHuKaTHBHbBIE: UHTEpeca K
10 COCTaBy, COJIEH, CBSI3b :JITAHUPOBATH Y4eOHOE peaMeTy,
OXapakTepu3oBaT MEX]y COCTaBOM, | COTPYJHHUYECTBO; BIAJETh | pa3BUTHE
b 001IIHE CTPOCHUEM U peubIo; aIeKBaTHO KOMMYHHUKATHBHO
CBOMCTBA COJIEH B CBOMCTBaMHU BOCIIPUHUMATh PEYb 71
CBETE MOHHBIX coneu YUUTEI, KOMITETEHTHOCTH
IpeCTaBICHUN. PeryasiTuBHbIe: B OOILEHUH U
IPUHUMAThH Y4EOHYIO COTPYAHHYECTBE
3ajjauy; COCTaBJIATh IUVIAaH | CO CBEPCTHUKAMHU
oTBETa B TIpo1iecce
yueOHOU
JIeSITeITbHOCTH
63 | Oxcunsbl. Ypok 060061UTH Oxcuppl YmMmetp ITo3naBaTenbHbIC: OTBETCTBEHHO
Knaccudukary | obmiemeromonorn | 3HaHHS O COCTaBe | HecoseoOpa3 | XapaKTepU30BaTh | OCBAWBATh MPUEMBI OTHOCHTBCS K




ns. CBOCTBA. | UECKOH OKCHJIOB, YIOIIME, XHMM. CBOMCTBA HUCCIIE. NCATEIIbHOCTH, o0y4eHuto;
HAIPABJICHHOCTH | PACCMOTPETH cojeo0pa3yro | OKCHJOB, CBS3b yCTaHaBJIMBATh IPUYUHHO- | (hOpMUpPOBaHUE
KJaccu(uKauio | 1me, MEXKy COCTaBOM, | CIICICTBCHHBIC CBA3U; II03HABATEIILHOTO
OKCHJIOB, OCHOBHBIE, CTPOCHUEM U KoMmmyHukaTuBHbIe: UHTEpeca K
CBOMCTBA KHUCJIOTHBIE. CBOMCTBaMH :TIJIAHUPOBAThH Y4eOHOE [peaMeETy,
OCHOBHBIX, OKCHJIOB. COTPYIHUYECTBO; BIAJETh | pa3BUTHE
KHMCJIOTHBIX CocraBiarth pedblo; aIEKBaTHO KOMMYHUKAaTUBHO
OKCHJIOB. YPaBHEHUs BOCIIPUHHUMATh PEUb 17}
peakuuii, YUHTEII, KOMIIETEHTHOCTHU
xapakrepusyromy | PeryasTuBHbie: B OOILIEHUH U
X CBOMCTBA IPUHUMATH Y4EOHYIO COTPYAHUYECTBE
OKCH/JIOB. 3aJa4y; COCTaBJIATh IUNIAH | CO CBEPCTHUKAMU
OTBETa B IIpolLieCCe
yueOHOU
JIESATEIbHOCTH
64 | I'eneruueckas | Ypok U3ydeHUs Cdopmuposatb I'enetnyecka | Ymers Ha3biBaTh | [lo3HaBaTe/IbHBIE: OTBETCTBEHHO
CBSI3b MEXKIY HOBOTI'O IIOHATHUE O s1 CBSI3b, CBOMCTBA yMeHHe paboTaTh B 1ape, | OTHOCUTHCS K
KJIaCCaMH Marepuaia TEHETUYECKON IEHETUYECKU | HEOPraHMYECKUX | YMEHHE CAMOCTOSITENIbHO | 00yuYeHHIo;
HEOpPTraHUYECK CBSI3U U U pan. BEILIECTB, paboTaTh 10 arOpUTMY, dopMupoBaHue
UX BELIECTB. TE€HETUYECKOM COCTAaBJIATh yMeHue paboTath ¢ [I0O3HABATEJILHOTO
paze. yYpaBHEHUS 10 y4eOHUKOM, MHTEpeca K
PaccmotpeTs «B TCHETUYECKUM CIIPaBOYHHUKAMHU, IIPEAMETY,
JTUHAMHUKE psaIam. SHUUKJIONEIUSAMH U T.II. pas3BuTue
TEHETUYECKUE yMeHue 06001aTh, KOMMYHUKATUBHO
PpAIBI METAILIA U KJIaCCU(UIIMPOBATH, 71
HEMeTajuIa. JlenaTh BBIBOJBI. KOMIIETEHTHOCTHU
KoMmyHHKaTHBHBIE B OOLIEHUH U
IUIaHUPOBATh yueOHOe COTPYAHUYECTBE
COTPYAHUYECTBO; BIAJIETh | CO CBEPCTHUKAMU
peublo; B IIpolLIECCE
PeryasituBHble: yueOHOU
NpPUHUMATh y4eOHYIO JeATEIbHOCTH

3a1aqy




65 | KoutponpHas | Ypok IIpoxoHTpOIUPOB Ilo3HaBaTenbHBIE: OTBETCTBEHHO
pabota Ne6 1o | pa3BUBAOIIETO atb 3YH no teme YMEHHE CaMOCTOSATEIbHO OTHOCHUTBCS K
TEME KOHTPOJIS paboTaTh 1o anropuTMy, 00y4YeHHIO;
PactBopenue. HaBBIK CaMOIIPOBEPKHU U JEMOHCTPHUPOBATh
PactBopsr. /1. CaMOOLICHKH. CIIOCOOHOCTH,

KoMmyHukaTuBHbIe: HPOSIBIISITH
a/IeKBaTHO BOCIIPUHUMATh | [103HABATEIbHBIN
peyb yuuTens, UHTEpEC
PeryasituBHble:

MPUHUMATH Y4EOHYIO

3aJ1a4y; COCTaBJIATh IUIaH

OTBeETa

66 | OxucnurensHo | Ypok peduekcun | [losHakomutbes ¢ | OKuCIUTENbH | 3HATH IOHSTHSL: Io3HaBaTe/bHBIC: OTBETCTBEHHO
- U OTKPBITHS HOBOW o- OKHUCJIUTEIHHO- yMeHue paboTaTh B Mape, | OTHOCUTHCSA K
BOCCTAHOBUTEJN | HOBOI'O 3HAHHUS KJIaccu(uKaue | BOCCTAaHOBHT | BOCCTAHOBHUTENBH | YMEHHE CAMOCTOSITENIFHO | 0OydeHHIO;
bHBIEC PEAKIUH. X.p. IO IPU3HAKY | eIbHbIE bI€ PEaKIUY; paboTaTh 1o alropuTMy, JEMOHCTPHUPOBATH

M3MEHEHHUH C.O. peaxkuuu. OKUCJIUTEb, yMeHHEe paboTaTh C CIIOCOOHOCTH,
3JIEMEHTOB, OxucnauTens | BOCCTAHOBUTENb, | YUCOHHKOM, POSIBIISITH
o0pa3yromux u OKHCJICHUE, CIIPaBOYHHUKAMHU, M03HABaTEJIbHBIN
pearupyroumue BOCCTAaHOBUT | BOCCTaHOBJIEHUE | SHUUKJIONEIUSAMU U T.II. MHTEpEC
BElIeCTBa U enb. Metoz yMeHHe 0000111aTh,

IPOIYKTHI JEKTPOHHOT KJIacCU(UIIUPOBATH,

peakiuu, -c o Oamanca JIeJIaTh BBIBOJIEL.

OKUCITUTENBHO- KoMMmyHukaTuBHbIe

BOCCTaHOBUTENIbH IJIAaHUPOBATh yueOHOE

BIMHU PEAKIUAMHU
(OBP).
Hayuutscs
ypaBHUBATH
3amucu OBP
METOA0M
3IEKTPOHHOTO
OajaHca.

COTPYAHUYECTBO; BJIAJIETh
peublo;

PerynasiTuBHblie:
MPUHUMAThH Y4EOHYIO
3az1auy;




67 | CoiicTBa Ypok oTKpbITUSA O600mHUTH, Kiaccor YmMmerb Ilo3naBaTenbHbIE: OTBETCTBEHHO
W3Y4EHHBIX HOBOT'O 3HaHM 3aKpENUTh COCMHEHUH, | COCTABIIATH yMeHue paboTaTth B Iape, | OTHOCHTBCS K
KJIACCOB B 3HaHus o kinaccax | OBP 3JIEKTPOHHBIN YMEHHE CaMOCTOSATEIIBHO o0ydeHuto;
ceere OBP HEOPraHUYECKUX OanaHc. paboTaTh 10 alropuTMy,

BEIIICCTB B CBETE yMeHHe paboTaTh C
OBP. Y4EOHHKOM,
CIIPaBOYHHKAMHU,
SHUMKJIONEIUAMH U T.II.
yMeH#e 000011aTh,
KJaccu(uuupoBaTh,
JIeJ1aTh BbIBOJIBI.
KoMmmyHnkaTuBHbIC
IUIAaHUPOBATh YueOHOE
COTPYIHUYECTBO; BIaIETh
peublo;
PeryasituBusbie:
IPUHUMATH Y4EOHYIO
3ajauy
68 O606menne u | Ypok IIpokonTponupoB | Kimaccel YmeTb ITo3HaBaTe/IbHBIE: OTBETCTBEHHO
CuCTCMa- pa3BUBAKOIIECTO aTh U coequHeHul, | npuMeHsaTb 3YH | yMeHHEe caMOCTOSTENIEHO OTHOCHUTBCS K
TH3aHIs KOHTPOJIS cucrematuzuposa | OBP, D], paboTath 1Mo aNrOpPUTMY, 00y4eHuIo;
SHAHHUH 10 Th 3HAHUS O TeHETUYCCKU HaBBIK CAMOITPOBEPKH U JEMOHCTPUPOBATh
Kypey 8 CBOWCTBax e pAIBl, CaMOOIICHKH. CITOCOOHOCTH,
;gflf:;’de OCHOBHBIX pelieHne KommyHukaTuBHbIC: IPOSIBIIATH }
PACUETHEIX KJIACCOB 3ajad. a/IeKBaTHO BOCIIPUHUMATh | [TO3HABATEIbHbBIN
saxaq HEOPraHUYECKUX peub yuuTens, MHTEpEC
BEIIECTB, O PeryasituBHble:
TE€HETUUYECKON NpPUHUMATh y4eOHYIO
CBSI3H. 3aj1auy; COCTaBIATh TUIaH

OTBCTa




PASBEPHYTOE TEMATHUYECKOE INTAHUPOBAHMUME 110 XUMUU
9 kaacc (2 yaca B HeJ1eJ10)
ba3oBblii ypoBeHb

Ne | Tema ypoka Tun ILnanupyemsble pe3yibTaThl Xapakrepucru| Jara
YPOKa Ka
NnpeaMeTHbIE MeTanpeaMeTHbIE JIMYHOCTHBIE ACATECIBHOCTH
o0yuaruuxcst
OOyuaromuiica | OGyuarouuit
HAy4UTCs Csl TIOJIyYUT
BO3MOKHOCTb
HAy4YUTbCS
Tema 1. Beeoenue. Oduiaa xapaxmepucmuka XuMuieckux 31emenmos u xumuyeckux peaxyuii. Ilepuoouueckuil 3akon u nepuoouyeckan
cucmema xumuuecxkux nemenmos /I.U.Menoeneesa. (9 u.)

1 | Xapakrepucruka Ypok XapakTepu30BaTh | OMUCHIBATH PerynarusHsble: cTaBsT DopMHpYIOT [IpumeHnATH
XUMHUYECKOTO aKTyalan3a| XUMUYECKUE U3y4YECHHBIC y4ueOHbI€ 3aJ]auu Ha OTBETCTBEHHOE | IOJIy4ECHHbIE
3JIEMEHTA 110 €ro 05051 95IeMeHTHI 1-3 —TO | 0OBEKTHI KaK | OCHOBE COOTHECEHUS OTHOILIEHHE K 3HaHUA U
IIOJIOXKEHUIO B 3HaHUH U | IIEpUOJA T10 UX CUCTEMBI, TOT'0, 4TO YK€ U3BECTHO U | YUCHUIO yMEHUs IIpU
[Iepunoanueckoit YMEHUH | IOJIOKEHUIO MIPUMEHSA YCBOEHO y4allumcs, U peleHnn
cucteme JI.H. I[ICX5 J1.1. JIOTUKY TOT'0, UTO €IIE HEU3BECTHO 3aJlaHui
Menpeneesa Menneneesa. CHUCTEMHOTI'O XUMHUYECKON

ITo3naBarenbHbIE:
aHanM3a HaIIpaBJIECHHOCT
CaMOCTOSTENIEHO
1 3aKpETUICHHE
BBIJICIISAIOT U
MaTepuaia

(dhopMynupyroT




MO3HABATCJIIbHYIO LICIIb

KommyHuKaTUBHBIE!
hopmyIupyroT
COOCTBEHHOE MHEHHE U
MO3UIUIO, 33JaI0T
BOIIPOCHI, CTOSIT
MOHSTHBIE 1711 TApTHEpa
TTOHSITHSI

XapakTepucruka Ypok Ha3bIBaTh OOIIME | MPOrHO3UpOBa| PerynstuBHbIe: CTaBAT [IposiBnsroT IIpumeHnATH
XUMHUYECKOTO 00IIeMeTO| XUMUYECKHE Tb yueOHyIo 3a/1a4y, YCTOWUYMBBIN MIOJIyYEHHbIE
3JIEMEHTA 110 JI0JIOTHYE | CBOMCTBA CIIOCOOHOCTh | OMPEIEINIAIOT yueOHO — 3HaHUA U
KHCJIOTHO- CKOH KHCJIOTHBIX, BEILECTBA MIOCJIEI0BATEIbHOCTh MIO3HABATEJIbHBIN | YMEHUS IPU
OCHOBHBIM HallpaBJji€ | OCHOBHBIX IIPOSIBIIATH IIPOMEKYTOUHBIX LIEJIEN C | HHTEPEC K HOBBIM| PEIICHUHN
CBOMCTBaM HHOCTH OKCHJIOB, KUCJIOT, | OKUCJIHUTENIbH | yU€TOM KOHKPETHOIO crocobam 3a1aHUI
00pa3yemMbIX UM OCHOBAaHUH U bI€ WU pe3yibTaTa, COCTABIAOT | pPELIEHUA 3a/1a4 | XUMHUYECKOU
COEIMHEHUI COJIEH C MO3ULIMM | BOCCTAHOBUTE | IJIAaH U AJITOPUTM HaIpaBJIECHHOCT

TO/l; npuBoAUTh | JbHBIE NENCTBUAN u

IIPUMEPBI PEAKLUN,| CBOMCTBA C

TS ——. —— ITo3naBarenbHbIE:

XUMHUYECKHUE CTeTneHen CaMOCTOSITEILHO

CBOMCTBA: OKHCIICHUS BBIIENISIOT

OKCHJIOB, KHCIIOT, | DJIEMEHTOB,

OCHOBaHMUH, COJIEH;| BXOISIINX B (opmymmpytoT

OTIpeenaTh €ro cocTaB TIO3HABATCIILHYIO HEIIb,

BEIIECTEO — UCTOJb3Ys 00IIne

e —— IIPUEMBI pelIEeHUs 3a/1a4

BCIIECTBO — KommyHuKaTUBHBIE:

BOCCTAaHOBUTENb B

OBP; KoHTpo:b u oreHka

JEUCTBUMN MMapTHEPA

I'enetnueckue psanpl | Ypok XapaKTEpPU30BaTh | OCO3HABATH PerynstuBnsle: [IposBnstorT OnuceiBaroT
METaJUIOB U 00IIEMETO| XUMHUYECKHE 3HAYCHUE ITpyHUMAIOT U COXPaHSIOT| 100pOXKETATeIbH | XUMHUYECKHI




HEMETAJUIOB. JI0JIOTHYE | CBOMCTBA TEOPETUYECKH | yueOHyI0 3a/1auy, OCTb, JKCIIEPUMEHT C
AmdoTepHbIe CKOH aM(pOTepHBIX X 3HaHWUM JUJIS1 | YUYUTHIBAIOT BBIJCICHHBIE | OT3BIBYMBOCTh, | IHOMOILIBIO
OKCHU/IBI U HaIlpasJjie | OKCUJOB U [IPAKTUYECKON| YUUTEIEM OPUEHTUPBI KakK [IOHUMaHUEe | €CTECTBEHHOIO
TUAPOKCH/IBI. HHOCTH | THJIPOKCHJIOB; JIeATEIbHOCTH | IEUCTBUS B HOBOM YyBCTB JPYTUX | (PYCCKOTO WU
UCIIOJIB30BATh IIPH | YEJIOBEKA yuyeOHOM MaTepuale B JOJEN U POJIHOTO) sI3BIKA
XapaKTEePUCTUKE COTPYAHHYECTBE C CONEPEKNBAHUE | U SI3bIKA XUMHUU.
BEIIECTB [IOHATUE yuuTeneM UM O060011ar0T U
«aM(OTEPHOCTHY, NENA0T
IIPOBOJIUTH OIIBITHI, HosnasateibHpie: BBIBOJIBI 110
IMOATBECPKAAOIIUEC CraBsaT u (bopMan/IpymT pe3yiabTaTaM
XUMHYECKHE Hp06neMy ypoKa, IIPOBEJIECHHOI0O
CBOWCTBA CaMOCTOSATEJIbHO CO3JaI0T JKCIICpUMEHTA
aM(OTEPHBIX aJITOPUTM JIEATEILHOCTH
OKCHJIIOB 1 MIPH pEIICHUN TPOOIIEMBI
TUAPOKCHUJIOB.
KommyHuKaTUBHBIE:
[IposBAAIOT aKTUBHOCTH
BO B3aUMOJICUCTBUU JJIs
peuenus
[I03HABATEIIbHBIX U
KOMMYHHKaTHUBHBIX
3aJa4(3a/1at0T BOIIPOCHI,
(bopMyIUpyIOT CBOU
3aTpyAHECHMUS,
MpeUIararT IOMOIIb B
COTPY/IHUYECTBE)
Ilepuonnueckuin Ypok OIUCHIBATH U [IPUMEHSATH [Inanupyror cBon Omnpenenstor Mopenupyror
SAKOMH 1 OTKpBITHSI | XaPAKTEPU30BaTh | 3HAHUS O JIEHCTBHS B COOTBETCTBHHM | CBOKO JINUHYIO ITOCTPOEHUS
TabIMuHY0 (HOpMy| 3aKOHOMEPHOC| € TIOCTABIIEHHOH 33/1a4ell | MO3UIHIO, IIepunonnuecko
[Mepuomuueckas HOBBIX TICXD L1 X " . "
creTeMa — M. YCIIOBHSIMU €€ aJICKBATHYO i cucremsl J[.1.
Menneneesa; MIEPUOJUYECKO| peannu3aluu muddepenurpos | Menaeneea
. . Menneneena B JIeNIaTh W CUCTEMBI AHHYIO
YMO3AKJIIOUEHHUS O | XUMUYECKUX CaMOOLICHKY




CBETE YUYEHHUs O XapakTepe AIIEMEHTOB [lo3HaBaTeNnbHbBIE: CTABST| CBOMX YCIIEXOB B
CTPOCHHH aToMa U3MEHEHUS JUISt yuebe.
N 1 GOPMYIUPYIOT LETH U
CBONCTB OOBSICHEHUS U
poOJIeMBI YPOKa;
XUMHUYECKHX MpeIBUICHUS
. OCO3HaHHO U
AJIEMEHTOB C CBOICTB
MIPOU3BOJILHO CTPOSAT B
YBEJIMYECHUEM KOHKPETHBIX . .
YCTHOHM ¥ MMCbMEHHOMN
3aps10B AaTOMHBIX | BELIECTB
dhopme
anep.
KommyHuKaTUBHBIE!
Bianenune
MOHOJIOTUYECKOU U
TMAJIOTHYECKOi (hopMamu
peun
Knaccudukanus Ypok yCTaHaBJIUBATh COCTaBJISITh PerynaruBhsie: OnpenensaroT Knaccudunupy
00IIEeMETO| MPUHAIICKHOCTh | MOJEKYJISIPHBI BHYTPEHHIOIO 10T XMMHUYECKHE
XUMHUYECKUX . BoiaBurarot Bepcuun
» JIOJIOTUYE | XUMUYECKOM € U MOJIHbIE MO3UIIIIO YpaBHEHHUSI 110
peaxkuuit . pelIeHus mpooIeMsl,
CKOI peakuuu K MOHHbIE . oOyuarouuxcs Ha| pa3aIu4yHbIM
N OCO3HaBaTh KOHEYHBIN
HaIpaBJle | ONPENEIEHHOMY | YpaBHEHMS 1O YpOBHE TUTIAM
€3yJIbTaT
HHOCTH | THILY IO OTHOMY | COKpAIleHHbIM pesy MIOJIOKUTEITLHOTO
nu3 NOHHBIM Tlo3uaBarenbHbIC: OTHOIICHUS K
KJIaCCU(UKALMOHH | YPABHEHUSM. BL6 00pa3oBaTeNbHO
BIX IIPU3HAKOB: HIOVPAIOT OCHOBAHMA M| iy iporreccy,
1) o uucny u KpuTepun At MOHUMAIOT
COCTaBY MCXO/HBIX kIaccHpuKaruy HE00X0IMMOCTb
BCIIICCTB U [Ipeo6pa3oBbIBaTH yucHud
IIPOYKTOB MH(}OPMALIKIO U3 OJHOTO
peakuuy (peakuuu BHUJA B IPYrou 1
COCTMHEHMS, BBIOMPATH JIJIs1 Ce0s
pasJioxeHus, yIo0Hy10 hopmy
3ameleHuA U (buKcauu mpeacTaBICHUS
oOMeHa); uH(popMaIU

2) 1O BBIJCJICHHUIO




WJIH TIOTJIOLIECHHIO
TEIJIOTHI (peaKIuu
AK30TEePMHUUECKHUE
u
SHIOTEPMUYECKHE)

3) 110 U3MEHEHUIO
cTeneHen
OKHCJICHUS
XMUMHYECKUX
3JIEMEHTOB
(peakuuu
OKHCJTUTEIILHO-
BOCCTAHOBUTEJIbH
bIC);

4) o
obpaTuMocTu
nporiecca
(peakuuu
oOpaTuMeble U
HEoOpaTHMBIE);

«Touka pocra»

KoMMyHMKaTHBHBIE:

OTtcTrauBaTh CBOIO TOUKY
3peHus, IPUBOJUTH
apryMEeHThbI, [TIOATBEpXKas
ux (akramu. Paznuyats B
YCTHOM pe4yu MHEHHUE,
JI0Ka3aTeIbCTBA,
TUIOTE3bl, TEOPUN

Jatumk
3N1eKTPONpPOBOAHO
cTH
[TonsiTe o0 ckopocTy| Ypok Hayuarcs: [Tomyuar Perynarusneie: ®opMupoBaHHEe | 3alKCBIBAIOT
. Ha3bIBATh BO3MOYKHOCTb OTBETCTBEHHOI'O | XMMHYECKHUE
XUMUYECKON OTKpBITHA CamMocTosATENBHO
HOBBIX dakTopsl, OTHOILIEHHUS K YpaBHEHUS
peakuuun Hay4HUThCS: 00HapyXHUBaIOT U .
. BIIUSIOIIME HA YUEHHIO peakuumii,
3HaHUU. IPOTHO3UPOBA| GOPMYIHUPYIOT IPOOIEMY.
CKOPOCTh pemaroT
. Th PE3YNbTATHI
XUMHUYECKOU 3a/laHKE HA




peaKLuu u Bo3nenicteusl | Ilo3HaBaTebHEIE: HaxOoXJeHHUE
OOBSICHATB UX pa3IMYHBIX CKOPOCTH
BbISBAAIOT IpUYUHBL U
BIIMSIHUE HA ¢dakxTopoB Ha . XUMUYECKUX
CIIECTBUS SIBJICHUM. .
CKOPOCTh U3MEHEHHE peakuui
. Crposr noruueckue
XUMUYECKOU CKOPOCTH
) . | pacCyXIeHHs,
peaxkuuu; XUMHUYECKOU
YCTaHaBIUBAIOT
Ha3bIBAThH peakuuy;
IIPUYUHHO —
(baxTopsl, IIPOrHO3UPOBA
CJICICTBCHHBIE CBSI3U
BIIMSIOIINE HA Tb PE3yJbTAThI
CMCIICHHEC BO3/ICUCTBHS | KOMMYHHKATHBHBIE:
XUMHYECKOTO pa3IMYHBIX v
paBHOBECHSI. ¢bakTopoB Ha HHTHIBAIOT PA3HbIC
CMEIIEHHE MHEHHUS U CTPEMATCS K
xumiueckoro | KOOPAMHALIH PasIiHbIX
paBHOBecus | NOSHIMM B
COTPYJHUYECTBE,
bopMyIHpYIOT
COOCTBEHHOE MHEHHE U
ITO3ULIMIO
Karanuzatopsl Ypok UCIIOJIB30BATh IIPH | TPAMOTHO Perynarususie: YcBoeHue IIpoBonar
XapaKTepUCTHKe | oOpariarbes ¢ MIPaBUI OIIBITHI
OTKPBITH| XPAKTCPHCTY P VYYUTBIBAIOT IPABUIIO B p ’
HOBEIX IIpEBpaICHUI BEILECTBAMHU B UH/IMBUYaJILHOT | cOOIIOast
.| TUNIAHUPOBAaHUU U
. BEILIECTB MTOHATUA | TIOBCEIHEBHOMN 0 1 6e30MacHoOro | MmpaBuIIa
3HAHUH. KOHTpOJIe criocoba
«KaTaln3aTropy, KU3HU noseneHus B YC, | TexHUKH
pelieHus, OCyLECTBIAIOT
«UHTHOUTODY, 9 YTPOXKAFOIIUX 0€30MacHOCTH
ITOIIarOBbIN KOHTPOJIb
«AQHTHOKCUJAHTBI», KU3HU U npu pabore ¢
MMPOBOANTH TTlo3zgaBarenpHBIC: 300POBBIO JIIO)IefI XUMHUYCCKUM
HECJIOKHBIE C 000pyZ0BaHUEM
S — aMOCTOSATENIBHO CO3AI0T
OIIBITHI 1 AITOPUTM JIEATEIIBHOCTH

HaOJIFOJEHN 3a
A3MEHEHUSIMU

IIPU peLIeHUH podeM




CBOMCTB BEIIIECTB B
nporiecce
IIPEBPAILCHHUI,
co0ro1aTh
npaswia Tb u OT.

«Tou4ka pocra»
JaTumK BbICOKOM

Pa3JIMYHOIO XapaKkTepa
KommyHuKaTUBHBIE!

JloroBapuBaroTcs O
COBMECTHOM
JESITeIbHOCTH, TIPUXOIST
K 001IeMy pEeIIeHuI0, B
TOM YHCIIC U

Temneparypel CTOJIKHOBEHHUIO HHTEPECOB
Oo6o0uieHne n Ypox 000011aTh 3HAHUA PerynsaruBHbie: HPOSIBIISIOT Bemonasior
cucreMaTu3anus peduiekcu | ¥ MpeaCTaBIATh UX| OTBETCTBEHHOE | aHAJIOIMYHbIE
. BaocsaT HeoOxoaumbie
3HaHWI 110 TeMe " cxeM, TabiuIl, . OTHOIIICHHE K 3JIAHHSI IO
. KOPPEKTHBBI B IeHCTBHE )
«Benenue» npe3eHTalui 00y4yeHH1o; OIpeICJICHUI0
IOCJIE €T0 3aBEPILEHUS Ha
co0I0Aa0T CKOpPOCTH
OCHOBE €ro U yueTa
npaBuia B XUMUYECKUX
XapakTepa ClIeIaHHbIX .
oOLIeHUH U peaxuui,
O1MO0K
COTPYAHUYECTBE | OIpeesieHUEe
Ilo3naBaTenbHbIE: CTPOAT | CO TUIIOB
pedeBo€e BhICKa3bIBaHUE B | CBEPCTHUKAMM, XUMHYECKUX
YCTHOM M MMUCEMEHHON YUUTENSAMHU B peaKuuii.
bopme nporuecce
K yueOHOU
OMMYHHKaTHBHBIE! EATENBHOCTH
KOHTPOJUPYIOT JefcTBUS
napTHepa
KoHnTtpoubHasn Ypok KoHntpoub [IPUMEHSATH Perynarusheie: Berpaxator KoHntposbHas
padoraNel pa3BuBaro | IPEAMETHBIX 1 MOJIyYeHHBIE | OCYLIECTBISIOT aJIeKBaTHOE pabota B 2
1IeTo METaINpeIMETHBIX | 3HAHUS U MOIIArOBBI ¥ UTOTOBBIN | TIOHMMaHUE BapHaHTax U3
0 TeMe i
4eOHBIX copMHPOBaH | KOHTPOJIb 10 pe3yabTaTy | MPUYUH yclexa u| 3aJaHui
«BBemenune» KOHTpOIS |~ o g hbopmup p pesy. y | Op y
JIEWCTBUH 110 TeMe | Hble YMEHHS Heycrexa pa3Horo BUAA.
[To3HaBarenbHbIE: .
Beenenue. JUISL peLIeHus y4eOHOi
yIIe6HBIX CTpPOST pEUECBOC OCATCIIBHOCTHU

OO0was




XapaKTEePUCTHKA
XUMHUYECKHX

3JIEMEHTOB U
XUMUYECKHUX
peaKIui.
Ilepuonnueckuii
3aKOH U
[Iepnognueckas

CHCTEMA
XUMHNYCCKUX
JJICMCHTOB

JI. 1. MenneneeBa

3aga4

BBICKA3bIBAaHUE B YCTHOM Ul
MUCbMEHHOU popme

KommyHUKaTHUBHBIE:
YUUTHIBAIOT pa3HbIC
MHEHHS ¥ CTPEMSATCS K
KOOPJAMHALIMK PA3JIMYHBIX
HO3UIINNA B
COTPY/IHUYECTBE

Tema 2. MeTasinl (22 yaca)

10

Ilonoxenue
METaJJIOB B
[Iepunoanueckoii
cucteme JI.H.
Menneneena.
O6mue dpuznueckue
CBOICTBA METAJIJIOB.

Ypok
OTKpI)ITI/IFI
HOBBIX
3HAHU.

XapaKkTepU30BaTh
METAaJLIbI 110 UX
ITOJIOKCHUIO B
I[ICX5
J.M.Menneneena,
OIUCHIBATh
CTpPOCHHUE
¢duznueckue
CBOMCTBaA
METaJLJIOB,
00BACHATH
3aBUCHMOCTD
CBOMCTB METAJIJIOB
OT UX MOJIOKECHHS
I[ICXD5
JI.1.MeHpeneeBa;

MPOTHO3UPOBA
Th CBOMCTBA
HEU3Y4YECHHBIX
DJIEMEHTOB U
150:¢
CO€IUHEHUI
Ha OCHOBE
3HAHUU O
MEPUOUYECKO
M 3aKOHE

Perynarusneie:

[IprHUMAIOT U COXPAHSIIOT
y4eOHy1o0 3a/1auy,
IJIAaHUPYIOT CBOU
JEICTBUS B COOTBETCTBUU
C IIOCTABJICHHOM 3a/1auei
U YCIIOBUSIMU €€
peanuzanuu

Ilo3HaBaTenbHEBIE:

HCHOJ’ILSYIOT 3HAKOBO —
CUMBOJIMYECKHEC CPEACTBA

KOMMYHI/IKaTI/IBHLIC .

ApPryMEHTHPYIOT CBOIO
MO3ULHUIO U

KOOPJIMHUPYIOT €€ C

OnpenensioT
CBOIO JIMUHYIO
TIO3HIINIO,
a/ICKBaTHYIO

nudepeHpoB

aHHYIO
CaMOOLIEHKY

CBOHUX YCIICXOB B

yuebe

CocraBisoT
CXEMBI
pacnpeneneHu
sl 9JIEKTPOHOB
o
3IEKTPOHHBIM
CJIOSIM B
JJIEKTPOHHOMU
00oJ0UKe
aTOMOB
METaJIJIOB.




IIO3ULIMH [TAPTHEPOB B

COTPY/HUYECTBE
11 | CnnaBsl Ypox XapakTepu3oBaTh | IPOTHO3UPOBA| OPTAHU30BBIBATH CBOIO JEMOHCTPHUPYIOT | CAMOCTOSITEIb
OTKpBITHsI| CIUIABbl METAIUIOB, | Th CBOMCTBA | y4COHYIO ACATEIBHOCTD; | UHTEIUIEKTYaJbH | HO
HOBBIX UX IPUMEHEHHE U | HEU3YYEHHBIX | (OpPMYIHpPOBATH OTBETHl | bI€ U TBOPUYECKHE | 3HAKOMSITCS C
spammii. | COCTB OJEMEHTOB | Ha BONPOCHL YUUTENs; CIIOCOOHOCTH, KOJUIEKLIUEN
170:¢ y4acTBOBaTh B I'PYIIIOBOM| OTBETCTBEHHOE | CIUIABOB
coenHEeHU | pabote OTHOIIEHHUE K METaJIJIOB,
Ha OCHOBE o0yueHu1o; OTMEYAI0T
3HaHUU O IPOSIBIISIOT buznveckue
MEPUOIUYECKO MO3HABaTEJIbHbIN | CBOMCTBA
M 3aKOHE UHTEpEC K CILIaBOB
U3YYEHUIO
npeamera
12 | Xumunueckue Ypok OINMCHIBATh IIPOrHO3UPOBA| TOTO, YTO U3BECTHO U OdopmisitoT
CBOWCTBA METAJUIOB | oTKphITHs | CBOMCTBA BELIECTB | Th CBOICTBA | YCBOGHO U TOTO, YTO CIIC DopMupyioT KOHCIIEKT B
HOBBIX Ha OCHOBE HEU3YYEHHBIX | HEU3BECTHO yvenHs TeTpajy,
. HaOJr0IeHU 3a UX| JIEMEHTOB U pemaroT
3HaHUHU. Ilo3HaBarenbHbIE: MCIIOJIb30BaTh
MPEBPALICHUSIMH, | UX po0OJIeMHbIE
. 3HaHUS B OBITY
JEMOHCTPUPYEMBI | COEIMHEHUN | BpigBukKEeHHE, 3aJ1a4M 110
MH YUUTETIEM, Ha OCHOBE MMOCTAHOBKA yUeOHOU TEME.
HCCJIEI0BATh 3HaHUH O 3a/1a4¥ Ha OCHOBE
CBOICTRBA BEIIIECTB NEPHUOANYICCKO| COOTHECEHUS TUIIOTES, UX
B X0JIe M 3aKOHE 000CHOBaHUE U
BBITIOJTHEHUS JI0Ka3aTeJIbCTBO
71a00paTOpPHOTro
OIIBITA, NEMaTh KoMMyHMKaTHBHBIE:
BBIBOJBI O VYy4acTByIOT B
3aKOHOMEPHOCTSIX KOJUTEKTHBHOM

CBOICTB METAJNIOB
B IIepUoaax u
rpynmnax.

00CyXJIeHUH MpoOdIIeM,
IMPOABJIAIOT aKTUBHOCTH
BO B3aUMOJCUCTBHU JUIS




peLeHus
KOMMYHUKATHUBHBIX U
MMO3HABATENbHBIX 33724

13 | Meramisl B Ypok Hayuarcs: [IPUBOJIUTH PerynarusHeie: I'opnocts 3a 3anuchIBaOT
npupoge. Oouue COCTaBIIATh IIPUMEPBI OCCHHCK KOHCIIEKT B
. oTEpRI ypaBHEHUS ygaBHe?Hm”I Y {UTHIBAIOT NPABHIIO B anlcy - TETpajib
CIIOCOOBI UX HOBEIX . N IUIAHUPOBAHUH H
. peaxkuui, peaxkuui,
3HaHUH. KOHTpOJIE criocoba
MIOJIyYEHUs JeKalIMX B OCHOBE| JIEKALIUX B .
JNEeUCTBUS
HOJIy4EHUS OCHOBE
METAaJIJIOB. OpOMBIIIJICHH | [To3HaBaTeILHBIE:
BIX CIIOCOOOB "
roy et cné)nbsylorvnoncx
4yryHa u HE00X0 MO
CTaNH nHOpMALAN IS
BBINOJIHEHUS Y4€OHbIX
3aIaHUM C
UCIOJIb30BAHUEM YUEOHOH]
JUTEPaTyphbl
KoMMyHMKaTHBHBIE:
Y4UTHIBAIOT pa3HbIE
MHEHUS U CTPEMSATCS K
KOOpJUHAINH Pa3INUHbIX
MO3ULIUH B
COTPYJIHUYECTBE
14 | Pemenue Ypok pemaTs pacuetHble| Pemats Perynarusheie: OBnanenue Pemenne
pacyeTHbIX 3a7a4 ¢ | o0IIeMeTO| 3a/1a4H 110 ONUMIKANHBIE| HaBbIKaMU 3aJ1a4 1o
€HUBAIOT .
MOHSTHE MaccoBasi | JI0JIOTUYE | ypaBHEHUSIM 3aa4un H pelleHus 3a1ad | 1aHHOM TeMe
. MIPaBWJIBHOCTb o
JI0JIs1 BBIXO/1a CKOH XUMHYECKHUX p . 10 JaHHOW TeMe
. BBITIOJTHEHUS IEUCTBUS Ha
MPOIYKTa HalpaBJlie | peaklnid, .
YPOBHE a/IeKBaTHOMN
HHOCTH | MPOTEKAIOUINX C

y4acTHEM

PETPOCIIEKTUBHOM OLICHKH




METAJJIOB U UX
COCIMHEHUN

Ilo3HaBaTennHLBIE:

BriOupator Hanbonee

3¢ dexTuBHBIC CITOCOOBI
peleHus 3a1a4,
KOHTPOJIUPYIOT U
OLIEHUBAIOT MPOLIECCUU
pe3yabTaT ACATEIbHOCTH

KommyHuKaTUBHBIE!

KonTposmupyrot neictBust
napTHepa

15 | Obuue nousaTus o | Ypok HCIIOJIb30BAaTh MPHU | IPUMEHSTh Perynarususie: VYMeHUEe Odopmistor
KOPPO3UH METAIIOB | oTKpBITHs | XaPAKTCPUCTHKE 3HAaHUS O PasIAIOT COCOS 1 WHTETPUPOBATH | KOHCIIEKT B
METAJJIOB U UX KOpPPO3UHU B . MMOJIYYECHHBIE TeTpagu
HOBBIX N pp pe3yabTaT ACUCTBUS ya paji,
—— COeIUHEHUH JKHU3HH. 3HAHUS B 3aIMOJIHSIOT
' IIOHATUA Tlo3HaBarebubIC: IMPAKTUYICCKUX Ta6J'II/ILIy (0]
«KOpPpO3Us B 5 YCIOBHUAX MeTOoJaxX
METAJIOBY, JIAACIOT 00INM 3aIlMTEI O
«XUMHYECKast [PUCMOM DCILCHHIA 337124 KOppO3UH
KOppo3us», KommyHuKaTUBHBIE:
«QIEKTPOXUMUYEC
Kast KOPPO3H», JloroBapusarorcs 0
HAXOJUTh CIIOCOOBI COBMCCTHOH
3AIHTHI METAIIIOB NEeSATeTbHOCTH, IPUXOJISAT
OT KOPPO3UH K 00lIeMy pelieHuto
16 | Llenounsie Ypok JlaBaTh IrpaMOTHO Perynarusheie: JEMOHCTPUPYIOT | CAMOCTOSTEIb
METaJIbl: 00IIas TKDEITHS| XaPaKTEPHUCTUK o0palaTbes ¢ HHTEJUICKTYAJIBH | HO
OTKp p p y p Paszauuaror cioco0 u Y
XapaKTEePUCTHKA HOBBIX MIEJTOYHBIM BEIIECTBAMU B N bI€ ¥ TBOPUYECKHE | 3aITUCHIBAIOT B
.| pe3yabTar AeicTBUA
-~ MeTaJIaM Mo UX IMOBCETHEBHOM CII0OCOOHOCTH, TETpaib
' MOJIOKECHUIO B JKU3HU Tlo3xaBaTenpHLIE: OTBETCTBEHHOE dJIEMEHTHI 1 A




[CX5 Brnanerot o6mum OTHOIIEHHUE K IpyMIbI,
.. Menneneena, MIPUEMOM pEeLIeHUS 3a7a4 | 00y4YEHUIO 3JIEKTPOHHBIE
UCCIIE/IOBATh 000JI0YKH
. KommyHuKaTUBHBIE!
CBOMCTBA aTOMOB.
LIEIIOYHBIX JloroBapusarot cs 0
METaJUIOB — KaK COBMECTHOM
IIPOCTBIX BCIICCTB. JCATECIbHOCTH, IIPUXOJIAT
K 00IIeMy pPEIIeHUIO
17 | Coenunenus Ypok xapaktepu3oBaTh | COCTaBIATH | JIAHUPYIOT CBOU HPOSIBIISIOT 3anuchIBaOT
LIEJIOYHBIX o0miemMero| puU3nYecKue u LEMOYKHU JIEHCTBUS B COOTBETCTBUM | OTBETCTBEHHOE | ypaBHEHUS
METaJIJIOB JI0JIOTUYE | XUMUYECKUE IIPEBPALEHNH | ¢ IOCTABJICHHOMN 3aJauell | OTHOILIEHHUE K XUMHYECKHUX
CKOH CBOMCTBA OKCHJIOB U YCJIOBHSIMH €€ pelIeHus | 00yueHHIo, peakumii,
HaIpasJie | U TUAPOKCUIOB IIO3HABATEJIbHBIN | OIPEEIISIIOT
[lo3naBarenbHbIE:
HHOCTH | ILIEJIOYHBIX UHTEPEC; OKHUCJIUTENb U
METaJJIOB, CrtaBsar u (bopMyanyIOT OCO3HAKT BOCCTAHOBUTC
COCTABJIATH eI U HpO6J‘IeMLI YpoKa OECHHOCTH JIb B
XUMHUYECKHE K 3J10pOBOTO U YpaBHEHUSIX
ypaBHEHHUS, OMMYHUKATHBHBIC: 6e30macHoro
XapaKTCpU3yromue AJIEKBAaTHO HCIIONMB3yi0T | 00pasa KHu3HA
CBOHMCTBA pedeBble CPEACTBA IS
HICJIOYHBIX 3¢ (HEeKTUBHOTO pelIeHus
METAJLIIOB, pCIIaTh KOMMYHUKATHBHBIX 3a]1a4
«LIETIOYKH
MPEBPAILLCHUI
18 | Ienouno - Ypok [aBatp rpaMOTHO Perynarusheie: NPOSIBJISIIOT Harot
3€MEJIbHBIE XapaKTEpUCTHUK oOpamarbes ¢ OTBETCTBEHHOE | XapaKTEpUCTH
OTKpBITHSI | X3P P y P TlnaHupyioT CBOM P Y
MeETaJlIbI HOBBIX METAJIJIOB 110 X | BEUIECTBAaMH B| ., OTHOIIIEHUE K Ky METaJUIOB
.| IEHCTBUSA B CBSI3H C
. MIOJIO’KEHUIO B MIOBCEIHEBHOMN . . o0y4eHH1o, 1o
3HAHUH. MIOCTaBJIEHHOM 3a/1aueil u .
IICX5 KU3HU I1I03HABATEJIbHBIN | TIOJIOKEHUIO B
CJIIOBUSIMM €€ PELICHUS
J.M.Menpeneena, Y p HUHTEpPEC; I[ICXD,
XapaKTEpHU30BaATh TTlo3zgaBarenpHBIC: OCO3HAKT 3alIUCBIBAOT

COCTaB aTOMOB,

IOCHHOCTb




HCCJIEI0OBATh
CBOMCTBaA
MICITOYHBIX
METAJIOB — KaK
MPOCTHIX BEIIECTB.

CraBsaT 1 HopMyIHpYIOT
LEeNTU U TTIPOOJIEMBI YpOKa

KOMMYHI/IKaTI/IBHI)IC .

AJIEKBaTHO MCTOJIB3YIOT
pedeBble CpeacTBa s

3JI0pPOBOTO H
0€30I1aCHOr0
o0pas3a >Xu3HU

COCTaB aTOMOB;

JladopatopHbIii 3¢ HEKTUBHOTO PELICHUS
OBIT KOMMYHMKATUBHBIX 3a7a4

«B3aumoneiicteue

M3BECKOBOM BOJBI €

YIJICKHCIBIMTA30M»

(marymk

3JEKTPOIPOBOJHOC]

TH)

19 | Coenunenus Ypok XapakTepu30oBaTh | COCTABIATH Perynarusneie: @opMHpYIOT Xapakrepusy
I1eJI0YHO3EMEIIbHBIX| 00IIeMeTo| pusnueckue u «LIETIOYKHN UHTEPEC K 10T
METaJUIOB JIOJIOTHYE | XUMUYECKHUE IIpeBpaLeHUH ¥/ HTHIBAIOT IPABHIIO B KOHKPETHOMY XUMHUYECKHE

. . IJIAHUPOBAHUU U .
CKOH CBOICTBA OKCUJIOB XUMHUYECKOMY CBOICTBa
KOHTpOJIE cr1ocoba .
HampasJie | U TUAPOKCUIOB pemers JJIEMEHTY COEIMHEHU I
HHOCTH | IIEJIOYHO3EMEIbH LIEJI0YHO3EME
BIX METAJIJIOB, ITo3naBarebHBIC: JIBHBIX
COCTaBIIATh METAJIJIOB
B —— I/ICHOJ'ILBYIOTVHOI/ICK
ypABHEHHS, He00X0IMMO
XapakTepU3yroIue HHpOpMaLHK 11
CcBOCTRA BBITOMHEHNUA Y4eOHBIX
LIEJIOYHBIX 3a/latiiin © .
METAILTOB, PEIIATh HCIOJIb30BaHNEM yUeOHOH
«IETIOYKH JATCpaTypel
NpeBpaIICHHH. KoMMyHMKaTHBHBIE:
JlabopaTopHbrii VY4YUTBIBAIOT pa3HbIC
OIBIT MHEHUS U CTPEMSTCS K




«B3aumopeiicrBue
THApoKcuIa dapus ¢
CePHOIl KHUCJIOTOM»
(MaTunk 3mexTpo-
MPOBOIHOCTH)

KOOPAMHALIMK PA3JIMYHBIX
HO3UIIMN B
COTPY/IHHYECTBE

20

AnroMuHHUH —
MEePEeXOTHBII
DJICMCHT.
dusnyeckue u
XUMHAYECKHE
CBOMCTBa
AJIOMHHUS.
[Tonyuenue u
MIPUMEHEHHE
AITFOMUHUS

Ypok
OTKPBITHS
HOBBIX
3HAHUM.

Hayuarbcs: naBatp
XapaKTEPUCTUKY
AIIFOMMHUS 110 €T0
ITOJIOKEHHUIO B
IICXD
JI.1.MeHneneeBa,
XapaKkTepU30BaTh
COCTaB aToMa,
XapaKkTepU30BaTh
buzndeckue u
XHUMUYCCKHE
CBOMCTBA
ATFOMMHUS,
O0OBACHATH
3aBHCHMOCTD
CBOICTB
AITFOMHMHUS OT €T0
MOJIOYKCHUS B
I[ICXD
JI.1.MeHneneena,
00BACHATH
MPUYHHBI
XUMHYECKOH
WHEPTHOCTHU
ATFOMMHUS.

Hayuarscs:
JaBaTh
XapaKTEePUCTH
Ky aJIFOMUHUS
II0 €T0
ITOJIOKEHHUIO B
I[ICXD
JI.1.MeHnnene
¢Ba,
XapakTepu30B
aTh COCTaB
aToma,
XapaKkTepU30B
aThb
¢buznueckue u
XUMHYECKHE
CBOMCTBa
AITFOMHMHUS,
OOBICHSTH
3aBUCUMOCTD
CBOICTB
aIFOMHHUS OT
ero
MOJIOKCHUS B
I[ICXD
JI.I.MeHnnene
eBa,
00BACHATH

IpaMOTHO 00OpaIaThCs C
BEIIECTBAMU B
[MOBCEAHEBHOM KU3HU

PerynarusHsie:

[Inanupyror cBon
JIEUCTBUS C
MOCTaBJICHHOM
3a1auen u
YCIIOBUSIMH €€
penieHus,
OLICHHBAIOT
MPaBUIbHOCTh
BBITIOJTHEHU S
NEeNCTBUSA

Ilo3HaBarenpHbBIE

CamMocTosATENbHO
BBIACIIAIOT U
opmynupyroT
MO3HABATEJIbHYIO
1eTTb,
UCTIOJIB3YIOT
o01re npuemMsl
pelieHus 3ama4

KommyHuKaTHBH
bIE:

Honyckarot
BO3MOKHOCTh
pa3nInYHBIX

@opMHUPYIOT
UHTEPEC K
KOHKPETHOMY
XUMHYECKOMY
JIEMEHTY




MMPUYUHBI

TOYEK 3PEHUS.

XUMHYECKOU
UHEPTHOCTH
AIFOMUHUS.

21 | Coeaunenus Ypoxk XapaKTepU30BaTh | COCTABIIATH PerynsatusHele: Dopmupyror CocrasisaroT
AIFOMUHUS — OKCUJ| oTkppiTHs| PU3HUECKHE 1 «LIETIOYKM VY4uTHIBAIOT IPABUIIO B YMEHHUS YpaBHEHHUS
U THJIPOKCHJL, UX HOBBIX XUMHUYECKHE IIPEBPALICHNH | ITITAHUPOBAHUU U UHTETPUPOBATh | XUMHYECKHUX
amM(OTepHBIN SHAHMIIL CBOMCTBA OKCHJIA U KOHTpOJIE criocoba [IOJIy4YECHHBIC peaxkuumii,
Xapakrep. TUAPOKCHUA peleHus 3HAHUS B IIPEBPALCHUH,

AIIOMUHUS, €aJIbHYIO )KM3Hb| XapaKTepu3
COCTaBIIATh HosnasareibHie: P g T clz)ezlmrl)emz;o
YpaBHCHMUA, HMCIOJIB3YIOT ITONUCK AJTFOMUHUA
XapaKTCPU3YyOIue HEOO0X0IMMOM
CBOICTBa nHbOpMAIHY IS
aJIfOMHUHMS, BBINOJIHEHUS YU€OHbIX
peuiaTb 3aJJaHuH C
«OCTIOYKN» UCIOJIb30BAHUEM YUEOHOMH]
IIPEBPAILICHUM. JIUTEPATYPBI

KommyHHKaTHBHBIE:

KOHTPOJMPYIOT JEHCTBUE

napTHepa

22 | IlpakTHYecKasi Ypok- oOparniaTbcs ¢ 0CO3HaBaTh TpaBujia TIOBEACHUS U bepexnoe Brimonastor
paGora Nel MPAKTUKY | JJaOOPaTOPHBIM HE00X0uMO | paboThI ¢ TaOOPAaTOPHBIM | OTHOILIEHHUE K IIPAKTUYECKY
0 M 000pyI0BaHUEM U | CTh 000opyI0BaHUEM B XUMHYECKOMY 10 paboty

CYLICCTRICHIE HarpeBaTeNbHbIMU | COONIOIEHUS | KaOMHETe XUMUH; 000pYyIOBaHUIO U
HerotiH npubopamu B npaBun Thb u | ocBanBaTh IpHeEMBI SKOHOMUU
XUMHYECKHX .

. COOTBETCTBUHU C OT nna HCCIIEIOBATENbCKON XUMHYECKHX
fpeBpatietu paBUJIaMU COXpaHEHUs | JeSTeIbHOCTH; pEaKTUBOB
TEXHUKHU 3J10pOBbS OCYILIECTBIIATh
0e30MacHOCTH, OKpYXaloIIMX | pedIieKCHIo ClIoco00B U
OIIMCBHIBATh YCJIIOBUU JIEUCTBUS,




XUMHUYCCKUU
SKCIIEPUMEHT C
IMOMOIIIBIO SA3BIKA
XMMHHU, JIeNaTh
BBIBOJIBI 110

KOHTPOIIb U OLIEHKY
nporecca U pe3ylibTaToB
IesATEeIbHOCTH; CO3/1aBaTh
aIITOPHUTMBI JICATSIBHOCTH
MIPU pEeLIeHUH TpodIem

pe3yibTaram TBOPYECKOTO U
HKCIIEPUMEHTA MOMCKOBOI'O  XapakTepa
23 | XKeneszo —anemeHT | Ypok J1aBaTh IrPaMOTHO PerynarusHeie: DopMUpYIOT Omnpenenstor
VI rpynmbt OTKPBITHS | XaPAKTCPUCTUKY oOpamaThcs ¢ n HUHTEPEC K OCHOBHBIE
o JAHUPYIOT CBOU N
mo00YHOMI HOBBIX JKenesa 1o ero BelecTBamu B| o HPYIO .| KOHKpeTHOMY CBOMCTBA
.| JEHUCTBUS C TTOCTABICHHOMN
MOATPYIIIBIL. N MOJIOKEHUIO B MOBCEIHEBHOM . XUMUYECKOMY MOATPYIIIIbI
3HAHUM. 3a/1aueil U yCIOBUSMHU €€
du3nyecKue u [ICX5 JKU3HU BJIEMEHTY xKeresa
pelleHus, OIICHUBAIOT
XUMHYECKHUE JI.1.MeHneneeBa,
N MIPaBUILHOCTh
CBOICTBA *keJe3a. XapaKkTepU30BaTh .
BBINOJIHEHUS JEHCTBUS
Haxoxnenue B COCTaB aToMma,
MPUPOJE. XapaKkTepU30BaATh [To3naBaTenbHbIE:
buzndeckue u C
B — aMOCTOSITEJIBHO
CBOMCTBA *Kee3a, BBIICILAIOT 1
0OBACHATH (opmynupytoT
3ABHCHMOCTD TO3HABATENBHYIO 11€JTb,

CBOMCTB Kejie3a OT
€ro I0J0KEHHS B
TIICXD
JI.1.MeHneneena,
HCCJICIOBATh
CBOICTBA elie3a B
X0JI€ BHIIIOJTHECHUS
71a00paTOpHOTrO
OITBITA, ONMHCEIBATh
XUMHYECKHUH
AKCTIEPUMEHT.

UCTOJB3YIOT 0011I1e
IIpUEMBI pELICHU 3a1a4

KommyHuKaTHBHBIE!

JlomycKkaroT BO3MOXHOCTb
pa3IMYHBIX TOYCK 3PEHUS,
B TOM YHCJIE HE
COBITAIAIOIIUX C UX
COOCTBEHHOI U
OPHEHTHUPYIOTCS Ha
MO3UIIMIO MTApTHEPA B
0oO0ILIeHNH 1




B3aUMOJIEUCTBUU

24 | Coengunenus xenesal Ypok XapaKTepu30BaTh | COCTABJIATH PerynstusHslie: Pa3Butue CocraBisoT
+2,+3 nx oTKpbITUs| PU3HUecKkue u «LIETIOYKHU» OCO3HAHHOTO, LENIOYKH
KaueCTBEHHOE HOBI;IX XUMAYECKHE IIPEBpALCHUH, z;;IHTPII’;]i;IZIT{;IE ?/IBHHO B YBa)XKUTEJIBHOTO | IpPEBpAILEHUs
OIIpe/IeIICHHE. spanmii. | CBOHCTBA OKCHJIOB | COCTABIATH KOHTPOITE CI0C06a U PAIOB XKee3a
I'enernueckue psbl Y TUJIPOKCUJIOB MOJIEKYJISIPHBI N00posKenaTebH
Fe *2u Fe®? xKeesa, € U IOJIHBIE petticHuA Or0 OTHOILIEHUS K

COCTaBJIATH HNOHHBIC Ilo3HaBaTeIbHBIE: Apyromy
XUMHUYECKHE YPaBHEHHS 110 yenoBeKy. Ero
yYpaBHEHUS, COKpAILEHHBIM HCHOHBY}OTVHOHCK MHEHHUIO,
XapaKTepU3yoLIe| HOHHBIM HeobxomMoH CIIOCOOHOCTH
CBOICTBa YpaBHEHUSIM HH(OpMaLHK 1 BECTH JIMAJIOT C
COEHHEHHi BBINOTHEHHS y4eOHBIX ApYTrHMHU
xKeesa, 3a/latiiii © .| moapmMu
HPOBOIHTH UCIOJIb30BAHUEM YUEOHOMH]

KayeCTBEHHbIE TATCPATyp®!

peaknuy, KommyHuKaTUBHBIE!

MOJITBEP K IAOLIME

HANMYME B BOIHBIX Y4UTHIBAIOT pa3HbIE

pacTBopax MHEHUS U CTPEMSTCS K

KATHOHOB KeNe3a, KOOp/IMHALMHA PasIMHbIX

pewiaTs MO3ULUH B

IETTOUKI COTPYJIHUYECTBE

MPEBPAILLCHUI

25 | IlpakTH4yeckast Ypok- oOpartnatscs ¢ OCO3HAaBaTh PerynstusHsie: OBnanenue Beimonnenue

paGora Ne2 MPAKTUKY | JJaOOPaTOPHBIM HEo0XoumMoc 0 HaBBbIKaMH Il | IPaKTUYECKOU
M o0opy/oBaHUEM U | Th CYMECTBIAOT MIPAaKTHYECKOU paboThI 1o
[Tonyuenue u MOIIAaroBbIN KOHTPOJIb O
o HarpeBaTebHBIMHU | COOTIOIEHUS JESTEIbHOCTH PYKOBOJCTBOM

csouctsa npubopamMu B npasui Tb u pesyJibTaty YUUTENA
COETMHEHU I
METAIIIOR COOTBCTCTBHUH C OT s ITo3naBarenbHbIE:

paBUJIaMU COXpaHEHHUS

TEXHUKHU 3JI0pOBbS Crpost pesesoe




0e30IMacHOCTH,
OITHCHIBATH
XUMHUYCCKUH
SKCIIEPUMEHT C
ITOMOIIIBIO SA3BIKA
XMMHHU, JIeNaTh
BBIBOJIBI T10

OKPY>KaIOIINX

BBICKA3bIBAaHUE B YCTHOM Ul
MUCbMEHHOU popme

KOMMYHI/IKaTI/IBHI)IC .

Y4uThIBaIOT pa3Hble
MHEHUS U CTPEMSATCS K
KOOPAMHALMM Pa3JIMYHBIX

pe3yibTaram MO3UIHI B
HKCIIEPUMEHTA. COTPY/IHUYECTBE
«Touka pocra»
Jatumk
3/IEKTPONPOBOAHO
ctn, Jdatumk
BbICOKOW
Temneparypbl
26 | IIpakTH4eckas Ypok- oOparmaThes ¢ 0CO3HAaBaTh PerynaruBusie: MPOSIBIISIOT Brigenstor
padora Ne3 MPAKTUKY | JIA0OPATOPHBIM HEOOX0aUMOC Ocviitec © WHTEJUICKTYaJIbH | CYIIECTBEHHBI
YIIECTBIISIFOT
M o0opy/loBaHUEM H | Th . bI€ U TBOPYECKHUE | € TPUZHAKHU
Pemenue MOIIaroBbIil KOHTPOJIb MO
HarpeBaTeIbHBIMU | COOJTIOICHUS CIIOCOOHOCTH XUMHYECKUX
AKCIIEPUMEHTAIIb pe3yibTaTy N
npubopamu B npasui Tb u SIBJICHUH.
HBIX 3a]a4 Ha
COOTBETCTBUH C OT mnsa PaccmarpuBa
pacro3HaBaHHE U
HoNvHeHIe npaBujaMu COXpaHEHUs . 0T IPUMEPBI
ya . TEXHUKHA CBOETO O3HABATCIIBHBIC: XUMHYECKUX
COCAHHCHUH 0€e30IacCHOCTH 310pOBBS U I €aKIui "
METAIIIOR ) POBOJIAT CPAaBHEHHE U p
OIIMCHIBATH OKPYKAIOIIHX.| KaccH(pHKALHIO 110 YCJIOBHS HX
XUMHYECKUN 3aJaHHBIM KPUTEPUIM MMPOTCKAHUA,
SKCTIEPUMEHT C OTIPEIETSIOT
MTOMOIIBIO A3bIKA KommyHuKaTHBHBIE: COCTaB
XUMHH, JIeIaTh JloroBapHBAIOTCS O BEILECTB
BBIBOJIBI 11O Ka4eCTBEHHEBI

pe3yabTaTam

COBMCCTHBIX HCﬁCTBHHX B
PA3IUYHBIX CUTyalluAX

MU pCaAKIIUAMU




AKCIIEPUMEHTA.
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O00011IeHYE 3HAHUM
1o teme «MeTaJuIbI|

Ypok
pedaexkcu
u

000011aTh 3HAHMS
U TIPEJICTABISITh UX
CcX€eM, Ta0JIuIlL,
Mpe3eHTalUM

PerynarusHeie:

BHocsat neoO0xoaumele
KOPPEKTHUBBI B JICHCTBHE
MOCJIE €ro 3aBEpIICHUS Ha
OCHOBE €T0 M y4eTa
XapaxkTepa clieJTaHHbIX
oIn0OoK

Ilo3HaBaTenbHbIE:

Crposr peueBoe
BBICKa3bIBaHUE B YCTHOM U
MUCbMEHHOU popme

KommyHuKaTUBHBIE!
KOHTPOJIMPYIOT JEHCTBUS
napTHepa

Beipaxator
aZIcKBaTHOE
IIOHMMaHUC

IPUYUH ycIexa u

Heycnexa
yaeOHOMU
JeSTEIIbHOCTH

O06001aroT u
CHCTEMATHU3HP
YIOT 3HaHUS,
JIETAr0T
BBIBO/JIBI.
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KonTtpoubnas
pabora Ne2

mo TemMe «MeTallIbI|

Ypok
pa3BuUBao0
IEero
KOHTPOJIS

KonTpons
MPEAMETHBIX U
MeTaIrpeaAMETHBIX
y4eOHBIX
JEeUCTBUI IO TeMe
«MeTaib

PUMEHSTh
MIOJTy9YEeHHBIC
3HAHUSA U
chopMupoBaH
HBIE YMEHUS
JUTSL PEeUIeHUS
yueOHBIX
3amad

PGFYJ'IHTI/IBHBIGZ

OcCyIIecTBIISIOT UTOTOBBIH
Y TIOIIATOBBII KOHTPOJIh
0 pe3yibTaTy

Tlo3HaBaTenbHbBIE:

Crposr peuesoe
BBICKA3bIBAHUEC B YCTHOI\/’I H
MMCbMEHHOU popme

KommyHuKaTUBHBIE:
KOHTPOJIMPYIOT JE€UCTBUSA
rapTHepa

[IposiBistoT

OTBETCTBCHHOCTbH

3a PE3yJIbTAThI

Brimonusaior
KOHTPOJIbHBIE
3aIaHUA

29

Ananus

Ypok

AHaTM3UPYIOT

BrinomuuTe

OpranuzoBbIBaTh CBOIO

MPOSIBIISIFOT

Brinomusaror




KOHTPOJIbHOM 00IIeMETO| pe3yabTAThI paboty Ha y4eOHYIO IeITeIbHOCTh; | MHTEJUICKTYalIbH | paboTy Haj
paboThI JI0JIOTUYE | KOHTPOJIBHOM omnoKamMu 0000111aTh 1 JenaTh bl€ U TBOpUYECKHE | OIMOKaMu
CKOI paboThI 110 TEME BBIBOJIBI 110 U3yYECHHOMY | CIIOCOOHOCTH,
Hanpasiie | «MeTaisy MaTepuainy; paboraTh ¢ OTBETCTBEHHOE
HHOCTHU JIOTIOIHUTEIbHBIMU OTHOIIEHHUE K
HUCTOYHUKAMH 00y4YeHHIO
uHpOpMaIU
Tema 3. Hemeranabi(274.)

30 | Hemeramnbr: atomsl | Ypok JlaBaThb IIpornoszupo | PerynstusHsble: ®opmupoBanue | OcylecTBIIsO
U IIPOCTBIE OTKPBITHS | ONPE/ICTICHHUS BaThb CBOMCTBA TTnasupyroT cBon TOTOBHOCTHU U T IIOUCK,
BewecTsa. Bosayx. | oo HOHSITUSIM 3JIEKTPO| HEU3YUYEHHBIX CHCTRES B CBSH CIIOCOOHOCTH K | 0TOOp U
Kucnopon. O3on . OTPULATENIBHOCTD, | SJIEMEHTOB U - . 00y4YEeHHIO U CUCTEMAaTHU3all

3HAHUH. IIOCTABJICHHOW 3a/1a4eil U
aJIOTPOIHS, ux CaMOpa3BUTHUIO U | HIO
. | yclIOBUSIMU €€ pelIeHUs
XapaKTepu30BaTh | COCIMHEHUN camoo0pa3zoBaHu | MH(popMauu
HEMCTAJIJIBI ITO UX | HA OCHOBEC TTlo3zmaBarenbHBIC: KO HA OCHOBEC B
II0JIO’KEHUIO B 3HAaHUU O MOTHBALIMH K COOTBETCTBUU
[1CX9 NEPUOANYECKO Cragat 1 popmMynHpyioT 00yuYeHHIo U ¢ yueOHOM
JI.M.MeHpeneeBa, | M 3aKOHE LI ¥ POOIIEMBI ypOKa MO3HAHHUIO 3aja4en
OIINCBIBATE KommyHuKaTHBHBIE!
CTpOEHHE
busnueckue AJIEKBAaTHO UCIIONB3YIOT
cROCTRA pedeBble CpeacTBa s
HEMETAILIOB, 3¢ (EKTUBHOTO pELIeHUs
06BACHITE KOMMYHHMKATHUBHBIX 3a7a4
3aBUCUMOCTh
CBONCTB

HEMETAJJIOB OT UX
nonoskenus IICXD
J.M1.Menneneena;
COCTaBJIATh
Ha3BaHHUS
CO€UHEHMI




HEMCTAJJIOB I10

dbopmyne u
dbopmyI o
Ha3BaHUIO,
Hay4darcs J1aBaTh
onpeeaeHus
AJUIOTPOIHS,
aJUIOTPOIIHbIE
Mo TA(DUKATTHH.

31 | Bomopon. Ypok XapaKTepu30BaTh | OOBACHATH Perynarusneie: @opMHpYIOT [Tonmyyaror
OTKpBITHSI | BOZOPOJ IIO €ro JIBOMCTBEHHOE PasIIAIOT COCOS 1 KOMMYHHKATHBH | XHMAECKYIO
HOBBIX MIOJIO’KEHUIO B MOJIOKEHUE . BIii KOMITOHEHT B | HHPOPMAITHIO

. I[ICXD BOJIOpOJA B PESYTILTAT ACUCTBIA OOIIeHUH U 13 pa3InYHbIX

3HAHUM.

... Menneneesa, | [ICXD [To3HaBaTeNbHBIC: COTPYAHUYECTBE | HCTOUHUKOB

xapakrepusoBath | JI.M.Mennene CO CBEPCTHUKAMU

CTpOEHHE aTomMa | €Ba, PaMOTHO Briazeror obmum B IIpoLieCCe

BOZOpOAA, obparmatses ¢ | TPHCMOM PCIICHWA 3aNaT | 5ha30paTensHOM

OOBACHSTH €r0 BEILECTBAMH B| KOMMYHHKATHBHbIC: e TeTbHOCTH

BO3MOJKHBIE MTOBCEHEBHOM

CTETEHH SKU3HM JloroBapusarorcs 0

OKHCIIEHHS, COBMECTHOM

XapaKkTepH30BaTh ACATCIIEHOCTH ITOA

duznueckue u
XUMHUYECKHE
CBOMCTBA
BOJIOPO/A,
OOBSICHSITH
3aBHCUMOCTh
CBOMCTB BOJOpOAA
OT TOJIOKEHHUS €T0
B [ICXD
J.M.Menneneena,

PYKOBOJCTBOM YYHUTEIIS




OTHCHIBATH
n1abopaTOpHBIE U

MIPOMBIIIIJICHHBIE
CIoco0bI
MOJTy4eHUS
BOJIOpOJA.
32 | Bona Ypok xapakrepu3oBatb | O0bekTHUBHO | PerynsTuBHbIe: HNmeroT Pabotaror ¢
00IIEeMETO| CTPOCHHE OLICHUBATh LEJIOCTHOE Y4eOHUKOM TIO
[LnanupyroT cBou
JIOJIOTUYE | MOJICKYJIBI uH(pOpMaLIHIO . MHUPOBO33pEHUE, | 3alaHUSIM
. NCHCTBUS B CBSI3U C
CKOI BOJIOPO/A, 0 BEILIECTBaX U 9 . COOTBETCTBYIOIIE
MIOCTaBIICHHOM 3a/1a4yeil u
Hampaslie | GU3NYECKUE U XUMHYECKHUX € COBPEMEHHOMY
YCIIOBUSIMU €€ PEIICHUS
HHOCTH | XUMHUYECKHUE mporeccax, YPOBHIO
CBOMCTBA BOJBI, KpUTHUYICCKU Tlo3HaBarebubIC: Pa3BUTHA HAYKH.
OOBSCHSTH OTHOCHUTHCS K C
aHOMAJIMH BOJIbI, | TCEBIOHAy4HO| — aBAT 1 (bgpMyHprIOT
CIOCOOBI OYUCTKH | ¥ e 1 POOJICMBL ypOKa
BOJIbL, IPUMCHSATH | HH(GOPMALHH, KommyHuKaTUBHBIE!
B OBITY QUIBTPEI | HEZOOpPOCOBEC

JUISL OYUCTKHU
BOJKI, ITPAaBUJILHO
UCIIOJIb30BaTh
MHUHEPaAJIbHYIO
BOJY, BBIIIOJIHATH
pacyeTsl 1o
YPaBHEHUSAM
XUMHNYECKUX
peaKkLui,
IIPOTEKAOIINX C
Y4aCTHEM BOJIbI

«TouKa pocta»
Jatunk pH

THOM peKIame

KonTponupyroT neiictBus
napTHepa




33 | T'aymorens!. Ypok XapakTepu30oBaTb | OCO3HABAThb PerynarusHeie: [IposiBisitoT OnuceiBaroT
CTPOEHHUE MOJIEKYJI| HEOOXOAUMOC JKOJIOTMYECKOE | XUMHUYECKHUU
OTKpbITHA| TP 4 [Inanupyrot cBon
HOBBIX raJIOreHOB, Thb . CO3HaHME AKCIIEPUMEHT
JEICTBHS B CBSI3U C
. OIMCHIBATh COOJIIOICHUS . . C IIOMOILBIO
3HaHUU. IIOCTABJICHHOMU 3aJIa4€u U
dusnueckue u IIPaBUII €CTECTBEHHOI'
YCIIOBUSIMU €€ PEILCHUS
XUMHUYECKHE HKOJIOTHYECKO o (pycckoro
CBOMCTBA 7 [To3HaBaTenbHBIE: UM POJIHOTO)
raJIOTEHOB Ha 0e30macHOCTH A3bIKA U SA3BIKA
OCHOBE npu Crapat 1 popmMynnpyior XUMHH.
HabTI0IeHMi 3a uX| obpamennn ¢ | 1T H npobieMbl ypoka DopmMyIUpyIO
MPEBPAIICHISIMU | TAIOTCHAMH | KOMMYHHKATHBHbIE: T BBIBO/JIbI 110
BO BpeMs pe3yspraTamMm
JIEMOHCTPALMOHHBI AJIEKBAaTHO HCTIONB3YIOT IPOBEIEHHOTO
X OIIBITOB, PCHCBBIC CPEACTBA TS SKCIIEPUMEHTA
06BACHSTE 3¢ HEKTUBHOTO PELICHUS
3ABHCHMOCTE KOMMYHMKaTUBHBIX 3a7a4
CBOMCTB raJIOT€HOB]
UX OT IOJIOXKEHUS
B [ICXD JI.H.
Menneneena,
COCTaBJISITh
bopMmybl
COeTMHEHNN
TaJIOT€HOB U 110
dbopmynam gaBaTh
Ha3BaHHUSA
COETUHEHUSIM
raJIOT€HOB
34 | Coequnenus VYpoxk yCTaHaBIIMBAaTh UCIIOJIb30BaTh | PerynsaTuBHble: Bocnuranue [Tosmyuator
raJloreHoB. CBSI3b MEXK]] pHUOOpETEHH OTBETCTBEHHOTO | XMMHYECK
OTKPEITHA . Y PHODP Y4YuTHIBaOT IPaBUIIO B Yo
HOBBIX CBOICTBaMH bIE OTHOILIECHHUS K uHpOpMaIIHIO
. IJIAHUPOBAHUU U
COEIMHEHUI U UX | KOMIETEHIINH pUpojIe U3 pa3IMyuHbIX
KOHTpOJIe crocoba
IIPUMEHEHUEM, pu




3HaHMNA. | U3y4aTb CBOMCTBA | BBINOJIHEHUU | PELICHUS MCTOYHHUKOB
COEIMHEHUMN IPOEKTHBIX
rajJjioreHoB B Xojie | paboT mo Hosnasarenbpie:
BBIITOJIHCHUSL HU3Yy4YCHUIO I/Icnonbgy}o]‘ IIOUCK
1a00paTOPHBIX CBOMCTB U HE00X0IUMOi1
OIIBITOB croco0oB UH(GOPMALMHY JIJIsI
MOJIyYCHUS U | BBITIOJHEHUS YI€OHBIX
pacrio3HaBaHU | 3a1aHUil C
s1 COC/IMHEHUH | UCTIOJIb30BAHUEM YUEOHOI
rajoreHoB JTUTEPaTypHI
KomMMmyHUKaTHBHBIE:
Y4UuTHIBaIOT pa3HbIe
MHEHHMS U CTPEMSATCS K
KOOpJUHAINK Pa3IN4HbIX
HO3UILUU B
COTPYJIHUYECTBE
35 | O6o0menue u Ypox O6006uMTH N [Tpumenste | PerynsTuBHbIE: Bripaxaror CocraBisroT
CUCTEMATU3ALIHS peduiekcu | cucTeMaTU3MpOoBaT| MOJyYeHHbIE .| anexBaTHOe CXEMY
3HAHUU 1O u b 3HaHUS 110 3HAaHUU TIpU OCYIHeCTBMEOT MTOTOBRIM 1 inmanme TeHETUYECKOU
rajJjoreHam bu3nUecKuM u peleHnH 1 TOIIArOBBIH KOHTPOIIH INPUYMH ycIieXa U| CBSI3U MEXIY
XUMHYECKUM 3aaHui fo pesyibTaty Heycrexa OCHOBHBIMH
CBOMCTBaM ITo3HaBarenbHbIE: yueOHOU KJaccamu
raJIOT€HOB — NeSITeNIbHOCTH COEMHEHUI
MpOBEPOUHAs Crposr peueBoe §
paGota BBICKA3bIBAHNE B yCTHO 1
MUCbMEHHOU Popme
KommyHuKaTUBHBIE:
KOHTPOJUPYIOT JeHCTBUS
napTHepa
36 | Kucnmopon VYpox XapaKkTepru30BaTh | TPAMOTHO PerynsarusHsre: Crpemnenue k| [lomyuato
CTPOEHHE oOpamarbcs ¢ 310pOBOMY XUMHUYECKYIO




OTKPBITHSI | MOJIEKYJIbI BelecTBaMu B| Paziauuaior cniocob u o0pa3y KU3HH HH-
HOBBIX KHCJIOPOJIa, MMOBCETHEBHOM| pe3yJIbTaT ACHCTBUSA dhopmariuio u3
sHanuii, | COCTABIATH JKU3HU oS HABATCLHLL: Pa3IUYHBIX
XHMHYECKHE HCTOYHHUKOB
YpaBHCHHA, Brianeror o0mmm
XapaKTePU3YIOILINe MIPUEMOM PEIICHUS 3a71a4
XHUMUYCCKHEC
CBOMCTRA KommyHUKaTHUBHBIE:
Kuciopoaa, JloroBapuBaroTcs 0
OOBSICHATH COBMECTHOM
HPUMCHECHHEC JIESITEILHOCTH IO/
a/UIOTPOIHBIX PYKOBOJICTBOM YUMTEIS
MoauuKaIi
KHCJIOPOJIa,
OIIMCHIBATh
1ab0paTopHbIE U
MIPOMBIIIICHHBIC
CIIOCOOBI
MOJy4EeHUS
KHCIIOPO/JIaA .
37 | Cepa, ee Ypox XapakTepU30BaTh | IPAMOTHO PerynaruBHsie: dopMHpYIOT 3aIoaHAI0T
W3UYECKHE U TKDLITHSI| CTPOCHHE o0pamnaThes ¢ OCHOBEI TaOIHUIY B
?()I/IMI/I‘IGCKI/IC ;OBI;X anexym,l cepbl BCIIJ)_IGCTBaMI/I B Pasmaror CIEOCO6 1 9KOJIOTHYSCKOTO TeTpaL[By
CBOICTBa . 00BACHATH IMOBCEIHEBHOM PE3yJIbTaT ICHCTBHIA MBIIICHUS
SHAHHH 3aBUCHUMOCTDb JKU3HU Ilo3naBaTenpHEbIE:

CBOMCTB CEpBI OT
€€ IOJIOKEHUS B
I[ICX5 JI.11.
Menneneena,
COCTaBJISTh
XUMHYECKHE

Bmageror oOmumm
MIPUEMOM pEILICHHUS 3a7a4

KOMMYHI/IKaTI/IBHLIC .

JloroBapuBaroTcsi 0




YpaBHEHMUH, COBMECTHOM
XapaKTepU3YIOIIHe NeSITeNIbHOCTH, TIPUXO0/IS K
XUMHUYECKHE o0IIeMy peIIeHUIO
CBOICTBA CEpHI,
OOBSCHSITH
pUMEHEHUE
AJJIOTPOIIHBIX
Moau UK
cepbl
38 | Cepnas kucmnora. Ypok OIIUCHIBATH XapakTepu3oB | PerynstuBHble: @opMHpYIOT 3anonHs0T
OxucnuTenpHble OTKDb CBOIICTBa cepHO | aTh 0cOObIE UHTEpEC K Tabnuiy B
CBOICTBA CEPHOM HOBII))I;THH KHUCJIOTBI, B )Ig)oz[e CBOICTBA Pazmraaior Cl}OCO6 1 KOHKI;))eTHOMy TeTpa)lI,y
KHCIIOTBHI. . POBECHUS KOHIIEHTPUPOB PESYTILTAT ACUCTBIA XUMHYECKOMY
SHAHHI. 1a00paTOPHBIX aHHOU cepHOM | [To3HaBaTeNbHBIE: 3JIEMEHTY, MTOUCK
OTIBITOB, KHUCIIOTHI JOTIOTHUTEIHLHOU
MIPOBOJIUTH Buiazeior obuwm uH(POPMAITIH O
KAYECTREHHYIO IIPHEMOM PCLICHHS 331a4 | o\
pCaKuuio Ha KomMyHuKaTuBHBIE:
cynbdar - HOH
JloroBapuBaroTcs 0
COBMECTHOM
NeSITebHOCTH, IPUXOAST
K 00111eMy pEIIeHUIO
39 | Pemenwne 3ana4 u Ypoxk 0000111aTh 3HAHUS | COCTABIAThH OpPraHHU30BBIBATH CBOIO MIPOSIBIIIOT [TomygaroT xu-
yIPaKHEHHH. peduiekcu | ¥ MpeCTaBIATh UX| YPaBHEHUS y4EOHYIO IeITeNIbHOCTh; | MHTEJJIEKTYaJIbH | MUYECKYIO MH-
O60061eHue 1 u cxeM, Tabnu, OKHUCJIUTENIBHO| (hOPMYIHPOBATH OTBETHl | bl€ U TBOPUECKHE | (hOpMALIHIO U3
cucTeMaTu3anus Ipe3eHTaIHH - Ha BOIIPOCHI YUHUTENS; CIOCOOHOCTH, Pa3INYHbIX
3HAHUU 1O TEME. BOCCTAHOBUTE | OCYIIECTBIIATH OTBETCTBEHHOE | HCTOYHUKOB
JTBHBIX MIOCTAHOBKY MPOOJIEMbI, | OTHOLICHHE B
peaKIuii, pedaekcuio cnocoOboB U | 00yUeHHIO,
UCTONb3Ys yCJIOBUH IEUCTBUS, MO3HaBaTeIbHbIE
METO/T KOHTPOJIb U OIIEHKY WHTEPECHI;




AJIEKTPOHHOIO | MPOIECCa U Pe3yJIbTAaTOB | IEMOHCTPUPYIOT
OamaHca, NEeATEILHOCTH; 0000IIaTh | YBaKUTEILHOE
ONpEeIETATh U JIeJIaTh BBIBOJBI 11O OTHOIIICHUE K
OKHCIUTENb M | K3YYCHHOMY MaTepHally | TOBapHUIaM
BOCCTaHOBUTE
JIb, TIPOLIECCHI
OKHCJICHUS U
BOCCTAHOBJICH
usl.
40 | Azoru ero Ypok XapakTepu3oBarb | IPaMOTHO Perynarusneie: @opMHpYIOT [Tonmyyaror
CBOMCTBA CTpOCHHUE aToMa M | oOpamaThcs ¢ HUHTEpEeC K XUMHYECKYIO
OTKpbITHA | CTP P TL1aHApYIOT CBOM p Yy
HOBBIX MOJIEKYJIBI a30Ta, | BEIIECCTBAMU B . KOHKPETHOMY WH-
.| OCHUCTBUS B CBSI3H C
. 0OBACHATH ITOBCETHCBHOU . . XUMHYECKOMY dhopmariuro u3
3HAHUH. MMOCTaBJICHHOM 3aa4eil u
3aBHCUMOCTD KU3HA 3JIEMEHTY Pa3IUYHBIX
N YCIOBUSIMU €€ PeIlleHuUs
CBOMCTB a30Ta OT HCTOYHHUKOB
€ro MOJIOKEHUS B [To3naBarenbHBIE:
I[ICX5 .. C
Mennenecsa, TaBsT U (bgpMmepyIOT
COCTABIIATH LETU ¥ Ipo0JIeMBbl ypOKa
XUMHUYCCKHC KomMyHuKaTHBHBIE:
YpaBHEHUS,
XapaKTepU3yIOLIHe AJIEKBaTHO MCIOJIB3YIOT
XAMIIECKHE pedeBbIe CpeaCcTBa IS
CBOICTBA 230T4 3¢ HEKTUBHOTO peIIeHus
KOMMYHUKATUBHBIX 3a71a4
41 | AMMuak u ero Ypox ONHMCHIBATh MIPUBOIUTH PerynaruBHsie: JEMOHCTPUPYIOT | OMUCHIBAIOT
coequaeHus. Coim OTKPBITHS CBOICTBAa aMMHaKa| IpUMEPHI MO3HABATEIbHBIN | CBOMCTBA




aMMOHHS HOBBIX B XOJI€ ypaBHEHUN [LmanupyroT cBou HHTEpEC U aMMHAKA C
3HaHul. | IPOBENCHUS peakuuii, JICHCTBHUS B CBSI3H C MOTHUBEI, TOYKHU 3pEHUA
1a00paTOPHBIX JIS)KAIIUX B MOCTaBJIECHHOM 3aaueil u | Hanpasinenuole | OBP u ero
OIIBITOB, OCHOBE YCIIOBUSIMU €€ PELICHUs | Ha U3y4YECHUE ¢buznonoruyec
MPOBOUTH MIPOMBIIUIEHH IPOTpaMMBbl KO€
[To3naBaTenbHbIE: .
KaYyeCTBEHHYIO BIX CIIOCOOOB BO3JIEUCTBUE
peaKumo Ha UOH - HOJIyT-IeHI/IH CTaBSIT u q)opMyﬂpr}oT Ha OpFaHI/I3M
aMMOHHU aMMHaKa LeIH U TPOOIJIeMbI YpOKa
KommyHuKaTUBHBIE!
KonTposmupyrot neictBust
rnapTHepa
42 | Okcunbl a3ota Ypok OIIUCHIBATh porHo3uposa| PerynsatusHbie: NPOSABIAIOT 3anoHAIT
o0miemMeTo| CBOKCTBA Th UHTEIICKTYaIbH | TaOIUILy
. Y4uTHIBAIOT NPABUIIO B
JIOJIOTHYE | COEIUHEHUH a30Ta,| XUMUUECKHUE bI€ U TBOPYECKUE | TIOCTE
N . IUIAHUPOBAHUH U
CKOM COCTaBJIATh CBOMCTBA CIIOCOOHOCTH, O03HAKOMJICHHUS]
KOHTpOJIE criocoba
HampasJi€ | ypaBHEHUA BELIECTB Ha OTBETCTBEHHOE | C MAaTEpUAIIOM
- CIICHUSA
HHOCTH peakuuu, OCHOBE HX p OTHOILIEHUE K y4eOHMKA
COOTBCTCTBYIOIIIHUX CBOWCTB U Tlo3uaBarenbHbIC: O6yquH}O
«IETIOYKEe» CTPOCHUSA W
MpeBpaIIEHHit CHOJ'ILSYIOTVHOI/ICK
He00X0IMMOM
uHpopManuu s
BBITIOTHEHUS YY€OHBIX
3a/IaHUM C
HCIOJIb30BaHNEM yueOHOH
JINTEPATYPBI
KommyHuKaTUBHBIE:
Kountponupytot aeiictBue
mapTHepa
43 | A3oTHas KHCJIO0Ta Ypok OIHUCHIBATh COCTaBIIATh PerynstuBHsle: JTEeMOHCTpUPYIOT | OMUCHIBAIOT




KaK JIEKTPOJIUT, €€ | OTKPBITHS| CBOMCTBA a30THOM | «LETIOYKM Paznuuarot crioco6 u [I03HABATEJIbHBIN | ypaBHEHUS
[IPUMEHEHHE HOBBIX KHCJIOTBI, B XO/I€ | IPEBPAILLEHUMN | pe3yibTaT NEUCTBUSA UHTEpEC U XUMHUYECKUX
- IIPOBEICHUS 110 a30T MOTHBBI eaKIuit
SHaHHH. P Y [To3HaBaTesbHBIE: ’ P ’
1a00paTOPHBIX HalpaBlieHHbIE | HaOmoaas 3a
OIIBITOB BH&I[GIOT 06H.[I/IM Ha U3YYCHUC ACMOHCTpalu
1126 " MIPUEMOM pELIEHHU 3a7a4 | IPOrpaMMBbl OHHBIMU
A00paTOpHLIH K OTBITAMU BO
OIIBIT OMMYHHMKATHBHbIE: BpeMs ypoka
«Omnpenenenne
. JloroBapuBaroTcs 0
aMMHAYHOi .
COBMECTHOM
CeJIUTPbI H
JESTENIbHOCTH, IPUXOJAT
Mo4eBHHBD ([laTunk
K 00111eMy PEIICHUIO
3J1EKTPOIIPOBOJIHOCT]
H)
44 | docdop. Ypok JEMOHCTPUPYIOT | OIMUCHIBATH PerynsaruBHsle: DopmMuUpyrOT [Tonyuaror
CoenuHenus o0IIeMeTo| Mo3HABATEIbHBIN | (PU3UYECKUE U n UHTEpEC K XUMHUYECKYIO
JAHUPYIOT CBOU
docdopa. [Tonsitue | momoruye | UHTEPEC U XUMUYECKUE aAtHpYIo KOHKPETHOMY WH-
. NEICTBUS B CBSI3U C
0 (hochopHbIX CKOH MOTHBHI, IIPOLIECCHI, . . XUMHUYECKOMY dbopmarnuio u3
MOCTaBJIEHHOM 3aaueil 1
yII0OpeHusX HalpaBJji€ | HAlIPaBJICHHBIC HA | SIBJSIOLINECS 3JEMEHTY, MTOUCK | Pa3INYHBIX
YCIIOBUSIMU €€ PELICHHUs .
HHOCTH | U3y4ECHHE YaCThIO JIOTIOTHUTEIBbHOW | HICTOYHUKOB
porpaMmal Kpyrosopotra | ITo3HaBaTejbHBIE: I/IH(I)OpMaLII/II/I o
BEILIECTB B C HEM
MpHpoIe TaBAT U GOPMYITUPYIOT
LEIH U TPOOJIEMBI YpOKa
KommyHuKaTUBHBIE!
AJIEKBAaTHO UCIIONB3YIOT
pedeBbIe CPENCTBA ISt
3¢ (HEeKTHBHOTO pelIeHus
KOMMYHHUKATHUBHBIX 337124
45 | Pemenue 3a1a4 u Ypok 00001aTh o0miey4eOHbIe - neMoHcTpupytoT | [lomyuaro




YIIPA)KHEHUM. peduexcu 3HAHUA U OCYILIECTBIIATH IIOUCK U II03HABATENIbHBIN | XUMUYECKYIO
O60061eHue u u MPEJICTaBIATH | OTOOP HCTOUYHUKOB UHTEpEC U WH-
cucreMaTu3anus UX CXEM, HE00X0UMOMH MOTHUBBI, dopmanuio u3
3HaHUH MO TeMe Tabnuil, uH(popManuu; HaIlpaBJICHHBIE | PA3IMYHBIX
MIOATPYIIIBI a30Ta IIPE3EHTAMN | CUCTEMaTU3UPOBAThH Ha U3y4yeHue HUCTOYHUKOB
uH(pOpMaIIHUIO; IPOrpamMMmBbl
(bopmMynHupoBaTh
npo0sieMy; y4acTBOBATh B
rpymnIoBoi padbote (Manas
rpyIa, Kjacc); 0000marh
U JIeJ1aTh BBIBOJIBI 110
W3y4YEHHOMY Matepuaiy.
46 | Yrmepon Ypok XapaKTepU30BaTh | OMUCHIBATH PerynsaruBHsle: DopmMuUpyrOT [Tonyuaror
o0meMeTo| cTpoeHune aTomMa | (GU3NIECKUe U MHTEpEC K XUMHUYECKYIO
JI0JIOTHYE | yriiepoaa, XUMUYECKUE PaSHHHaKHTCgOCO6II KOHKPETHOMY WH-
CKOH OOBSACHATH IIPOLIECCHI, PEYIILTAT ICHCTBIA XUMHUYECKOMY dbopmanmio u3
HaIrpasJjie | 3aBUCUMOCTb apisitonecs: | [lo3naBarenbHbIE: 3JIEMEHTY, TOUCK | Pa3IM4YHbIX
HHOCTH | CBOMCTB yIJIepoJa | 4acThbIO JOTIOJIHUTEIbHOM | HCTOYHUKOB
OT €TI0 MOJIOKEHUS | KpyrOBOPOTa Brazeior obupm UH(pOpPMALIUHU O
B [ICXD JI.1. BEIIECTB B [PUCMOM DCIICHIA 3a1a | o,
Menneneesa, HpUpoae KoMMyHMKaTHBHBIE:
COCTAaBJIAITh
XHMHYECKUE JloroBapuBaroTcsi 0
ypaBHeHHS, COBMECTHOM
XapaKTepU3YIOLIHE NEeATEIbHOCTH O]
Ty —. PYKOBOACTBOM YYHUTEIIS
CBOMCTBA
yriaepoaa
47 | Kucnopoansie Ypok OIMCHIBATH OIMCHIBATH Perynarusheie: ®opMHpYIOT Jatot
COCIMHEHMUS peduiekcu | cBOWCTBA OKCUIOB | CBOMCTBa YMEHHE XapaKTEepUCTH
yriepoja u yriepona, OKCHJIOB ¥/ UHTHIBAIOT NPABHIIO B HCIIOJIb30BaTh Ky
IJIAHUPOBAHUU U
COCTAaBJIATh yriaepoaa, 3HaHUS B OBITY | KUCIIOPOJIHBIX

KOHTpOJIE crtocoba




YpaBHEHHUS COCTaBIIATh peLeHus COEMHEHH B
€aKIui ABHEHMUS TeTpaab
P ’ P N [To3HaBaTesbHBIE: paze,
COOTBETCTBYIOLUX | PEAKLIHHA, ONPEACIISIIOT
KL ECIIOYKE» COOTBETCTBYIO I/Icnonbgy}o”[ IIOUCK DJICMCHTBI
MIPEBPALLCHHH . IUX HEO0XO0aUMOit OKHCIIUTENH U
IIPOBOANTH «LICIIOYKE» PIH(bOpMaI_[I/II/I IS BOCCTAaHOBHUTC
KaueCTBEHHYIO NPEBPALIEHHUH | BBITOIHEHHS YIEOHBIX Bi05
PE€aKIuro 1Mo . IPOBOJUTDH 3a;[aH1/1171 C
pacro3HaBaHUIO KaueCTBCHHYIO| UCIOJIb30BAaHUEM yUeOHOM
YIIEKHMCIIOrO ra3a | PeakuMio 0 | mureparyphbl
pacro3HaBaHu
«TouKa pocra» 0 KommyHuKaTUBHBIE:
aT4mK .
A YTIEKHUCIIOTO | KOHTPOJIUPYIOT IEHCTBUE
3NEKTPONPOBOAHO | [gsq
napTHepa
cTH
48 | [IpakTyeckas Ypok- oOpartatscs ¢ OCO3HAaBaTh PerynsaruBHsle: OBnanenue Beinonsstor
padora Ned MPAKTUKY | JIaOOPaTOPHBIM HE00XO0IMMOC 0 HaBBIKAMH /I | IPAKTUUYECKY
CYILLECTBISIOT o
M o0opy/loBaHUEM H | Th ym . IIPAKTUYECKOU 10 paboTy
[Tonyuenwue, MOIIAroBbI KOHTPOJIb MO
HarpeBaTeIbHBIMU | COOJTIOICHUS JEATEIIbHOCTH
coOupaHue u pe3yibTary
npubopamu B npaswi Th u
pacro3HaBaHue
COOTBETCTBHH C OT nns
razoB
IpaBUJIaMU COXpaHEHHUs .
TeXHUKH CBOETO O3HaBaTEJIbHbIE:
66301‘IaCHOCTI/I, 340pPOBbA U CTpOHT peudesoe
OIINCBIBATE OKPYKAIOIIHX | ppIcKa3bIBAHUE B YCTHOM U]
XAMHUYECKHUI

JKCIIEPUMEHT C
MIOMOUIBIO SA3bIKA
XUMHH, JIeN1aTh
BBIBOJIBI 110
pe3ynbTaTam

MMCbMEHHOU popme
KomMMyHUKaTHBHBIE:

Y4uTHIBaIOT pa3Hble
MHEHUS U CTPEMSATCS K
KOOPJMHAIIMY Pa3JINYHbIX




JKCIIEPUMEHTA MIO3ULIMI B
COTPYJHUYECTBE
49 | KpemHuii u ero Ypok ONKMCHIBATH nporuo3upona| PerynstuBHbie: DopMUPYIOT VYcranaBnuBa
COCIMHECHMS o01emMeTo| cBOiiCcTBa OKcHIa | Tb HHTEpeca K 10T IPUYUHHO-
Y4YUTBIBAIOT IPABUIIO B
J0JIOTUYE | KPEMHUS, XUMHUYECKHE KOHKPETHOMY CJIEICTBEHHBIC
. . IJIAHUPOBAHUU U
CKOH COCTaBIISITh CBOICTBa XUMHUYECKOMY CBSI3M: COCTaB
KOHTpOJIE cr1ocoba
HaIpaBJie | yPABHEHUS BELICCTB Ha JJIEMEHTY, ITOUCK | BEILIECTBA —
. elIeHUs .
HHOCTH | peaKklui, OCHOBE UX p JIOTIOJIHUTEIBHON | THII
COOTBETCTBYIOIUX | CBOMCTB H [To3HaBaTeNbHBIE: UHPOPMALIUU O | XUMHUYECKOM
«LIETIOYKE) CTpOECHUS 1 HEM. CBSI3U
MpeBpAICHIi. CH6OJ'IL3y10TUHOI/ICK
HPOBOHTH HE00X0 1Mo
KauEeCTBEHHYIO HHpopMaLH HM6
PEAKIIHIO HA BBINOJHEHHS y4eOHBIX
CUJIMKAT - NOH 3aiaHiH C .
KCIIO0Ih30BaHUEM YUEOHOH
JIUTEPATypBI
KommyHuKaTHBHBIE!
Y4uTHIBaIOT pa3Hble
MHEHUS U CTPEMSATCS K
KOOpJAWHAINK Pa3Iu4HbIX
MTO3ULIN B
COTPYJHUYECTBE
50 | Pemenue 3anau u Ypok YMerb 000011aTh Perynarusueie: Beipaxaror Beinonssor
yIpaKHEHUH. peduiexcH | IpOU3BOIUTD 3HAHUA U aJIeKBaTHOE 3a/laHus
BHocsat HeoOXxo1uMble
O06o0menue u BBIUHCIICHUE IIPEJICTaBIISITh . IIOHUMaHHe
KOPPEKTUBBI B ICHCTBHE
CHUCTEMaTU3alUs KOJIMYECTBa UX CXEM, MIPUYMH ycriexa u
o IIOCJIE €T0 3aBEPILEHUS Ha
3HAHUU IO TeEME BeIllecTBa, 00bema | Tabuil, Heyclexa
. | ocHOBe ero yuera .
«[loarpymnma WJIM MaccChl 110 IIpEe3eHTalnuN yueOHOU
C/IeJIaHHBIX OLIMOOK
yIIepoiay. KOJIMYECTBY JESTEIbHOCTH

BEIIECTBA, 00bEMY

Tlo3HaBarenpHbIE:




WA Macce
peareHToB MU
MIPOYKTOB
peaxuu,
COJIepIKaIIIX
npuMecu

Crposr peueBoe
BBICKa3bIBaHUE B YCTHOM U
MMCbMEHHOU popme

KommyHuKaTUBHBIE!

KoppekTupyrot nerictBus
napTHepa

51 | MpakTHyeckas Ypok- oOparniaTbcs ¢ 0CO3HaBaTh PerynaruBusie: YMmerT Cobmoator
pa6ora Ne5 IIPAKTUKY | JJAOOPATOPHBIM HEeo0xoaumoc 0 yIPaBJIsTh CBOEH | MpaBuia
CYILLECTBIISIOT .
M 000pyIOBaHUEM U | Th . TI03HABATEIBHON | TEXHHUKH
Pemenue MOILIAroBBI KOHTPOJIb IO
HarpeBaTeIbHBIMU | COOTIOIEHUS JeSITeNbHOCTBIO | Oe30macHOCTH
HKCIIEPUMEHTATBHBI pe3ynbTaty
npubopamu B npasui Th u 1pu padote ¢
X 3a/1a4 [0 TeMe
COOTBETCTBUU C OT nus [To3naBarenbHbIE: 11abopaTopHbI
«Hemertaiutb»
npaBUIaMU COXpaHEHHS C M
TEeXHUKU CBOETO TPOAT peteBoc . o0opyJ0BaHuE
6e30IMacHOCTH, 30poBpsi u | DPICKASBIBAHNC B YCTHOM 1 M
OIUCHIBATH okpyxatonux | THCPMCHHOH bopme
XHMUYICCKHH KommyHuKaTHBHBIE!
HKCHEPUMEHT C
TTOMOIIBIO A3BIKA YUuTBHIBaIOT pazHbIe
XHMWUH, JI1aTh MHEHHMS U CTPEMATCS K
BBIBOJIBI TTO KOOp/IMHALMH Pa3IHIHbIX
pesyabratam HOSHIIHH B
SKCIIEPUMEHTA COTPYAHUICCTBE
52- | Pemenne 3anay. Ypok YMers YMmers Perynarusheie: Berpaxator Beimonssor
53 pediiekcu | IpOU3BOIUTH POU3BOIUTH aJIeKBaTHOE 3aJJaHMs Ha
BHocsat HEoOX01uMBIE
" BBIYUCIICHHUE BBIYUCIICHHSI . MMOHUMaHHE pa3aaToOuYHBIX
KOPPEKTHBHI B ICHCTBHE
KOJINYECTBA Macchl U IIPUYMH ycIiexa u| MaTrepHuaiax
1ocJyie ero 3aBeplIeHus Ha
BEIECTBA, 00beMa | 00BEMOB Heycrexa
OCHOBE €ro y4yera .
WA MacChl o MPOJYKTOB y4eOHOi
C/IeJIaHHBIX OLIMOOK
KOJINYECTBY peaKIuu ¢ JeSITeTbHOCTH
BEIIECTBA, 00BEMY | ONpEAETICHHOM]]




WA Macce
peareHToB MU
MIPOYKTOB
peaxuu,
COJIepIKaIIIX
npuMecu

IoJIed BeIXO4a

Ilo3HaBaTennHLBIE:

Crposr peueBoe
BBICKa3bIBaHUE B YCTHOM U
MMCbMEHHOU popme

KOMMYHI/IKaTI/IBHI)IC .

KoppekTupyrot nerictBus
napTHepa

54 | O6o6mmenue mo Ypox 000011aTh 3HAHUSA OcymiecTBiIsSOT Bripaxaror Pemator
Teme «Hemeramsl | pediexcu | ¥ MpeacTaBasTh UX MOLIAroBbI KOHTPOJIb IO | aIeKBaTHOE LEOYKH
u cxeM, TabiuIl, pe3yibTary NIOHUMaHHE MpeBpaICHUN
npe3eHTalum IOPUYMH ycrexa u| 1o
Heycrexa HeMeTalljlaMm,
[To3HaBaTebHBIC: yueOHOi OIIPEACIISAIOT
JeSITeTbHOCTH OKHCIIUTEIHHO
CrposT peueBoe ]
BBICKA3bIBAHNE B yCTHOH 1} BOCCTAHOBHTE
MUCBMEHHOU (hopme BHBIC
KommyHuKaTHBHBIE! CBOJICTBA
HIIEMEHTOB -
VY4uTBIBAIOT pa3HbIe HEMETAILIOB B
MHEHHS U CTPEMSTCS K XHMUYECKIX
KOOP/MHALMN Pa3/IHBIX ypaBHEHHSIX.
MO3UIHN B
COTPY/HUYECTBE
55 | KonrpoabHnas Ypoxk Kontpoib IPUMEHSTh PerynarusHsle: [IposBasitoT Beimonssior
padora Ne3 1o TeMe| paspuBaro | IPSAMETHBIX U MOJYYECHHBIE | OCYIIECTBISIOT OTBETCTBEHHOCTH | 3aJIaHUS
«Hewmerannsn» 1mero METaINpeIMETHbIX | 3HAHUS U MOIIArOBBIM M UTOTOBBIN | 3@ pe3ynbTaThl
KOHTPOILL y‘I?6HI)IXV c(hOpMHUPOBaH | KOHTPOJIb M0 PE3YyIbTATY
JIecTBUH 1O TeMe | Hble YMEHUs
«Hemeransl JUTSL pEeTICHUS HosnasatesbHbie:

y4eOHBIX

CTPOSIT peueBoe




3aga4

BBICKA3bIBAaHUE B YCTHOM Ul
MUCbMEHHOU opMme

KommyHUKaTHUBHBIE:
YUUTHIBAIOT pa3HbIC
MHEHHS ¥ CTPEMSATCS K
KOOPJAMHALIMK PA3JIMYHBIX
HO3UIINNA B

COTPYJHUYECTBE
56 | Anamms Ypoxk [Tpoananu3upoBart | BBIIOJIHUTD BJIa/IETh HAaBbIKAMU HPOSIBIIAIOT Boinonusor
KOHTPOJIbHON pediekcu | b pe3yiabTaThl paboTy Hax KOHTPOJISI U OIICHKU CBOEH| OTBETCTBEHHOE | paboTy Haj
paboThI 0 TeMe u KOHTPOJIbHON OIIMOKaMHU. NeSITENIbHOCTH; OTHOIIIEHUE K omuoKamu,
«Hemerannbn» paboThI 1O TeMe MIPUMEHSTH 3HaHUsI IPU | OOyUEHHUIO; pa3bupatot
«Hemeramibi» pELIEHNUH PacUeTHBIX co0oAa0T BMECTE C
3a/1a4, OpraHN30BbIBATh | IPaBUJIA B yUUTEIEM
CBOIO Y4eOHYIO oOLIeHUH U TUTUYHBIE
JeSITeNIbHOCTD; COTPYJIHUYECTBE | OMIMOKH
co
CBEpPCTHUKAMH,
YUUTEISIMU B
nporecce
yueOHOU
NeSITeIbHOCTH
Tema 5. O6001mIeHUEe 3HAHNH 0 XUMMU 32 KypC 0CHOBHOI mKo.bl. [loaroroska k nrorosoii arrecranuu ('MA) (84.)
57 | Ilepuoanueckuit Ypok O0606mmate 3HaHUs | 0000111aTH Perynarusneie: [IposiBnsiroT Beimonssor
3aKOH U obmemero Ilepuoanueckuit | uHPOpMaLHIO Inam OTBETCTBEHHOCTD | 3a/laHUs
T CBOH
[lepuoanueckas JI0JIOTHYE | 3aKOH U 0 TeMe B aHHpYIo 3a pe3ysbTaT
. NEHCTBUS B COOTBETCTBUHU
cUcTeMa CKOH [lepuoagnueckas | BUIE CXEM, . .
C MOCTaBJICHHOM 3a7auei
HampaBJie | cucTeMa BBITIOJTHSITh
. . Menneneena B U YCIIOBUSIMH €€
HHOCTH | XMMHYECKUX TECTOBBIE
CBETE TEOPUHU peanuzanuu
3JIEMEHTOB 3aJlaHus

CTPOEHUS aToMa




JI. 1. MeHnneneena.
duznyeckuit
CMBICIT
MTOPSIIKOBOTO
HOMEpA dJIEMEHTA,
HOMEPOB Iepruoaa

Y TPYIIIBL.

Ilo3HaBaTenbHBIE: CTABIAT

1 GOPMYIUPYIOT LETH U
poOJIEMBI YPOKa;
OCO3HAHHO H
MIPOU3BOJILHO CTPOSAT B
YCTHOM U MUCbMEHHOMN

dhopme

KommyHuKaTUBHBIE!

Bianenune
MOHOJIOTHYECKOH U
TMAJIOTHYECKOi (hopMamu
peun

58 | Buasl xumMuueckux | Ypok O060611aTe 3Hauus | 00001aTh PerynaruBhsie: MPOSIBJISIOT OnpenenstoT
CBSI3€H U THUIIBI peduiekcu | o BUIax UH(}OPMALIHIO OTBETCTBEHHOE | THII
Paznmmuaror criocod u .
KPUCTAJUTMYECKUX | U XUMHYECKAX 10 TEME B N OTHOIIIEHHUE K XUMHAYECKOU
o pe3yNbTaT AeUCTBUS
PEIIeTOK. CBSI3€H U THUIIBI BHIIE o0ydeHuto; CBSI3H 110
KPUCTAITMYECKHUX | TaOIUIIBI, ITo3HaBarenbHBIE: COOJIIOIAI0T dbopmyre
BzaumocBs3b
pEIIeTOK. BBITIOJIHATH B 5 MpaBWIIa B BEIECTBA.
CTPOCHUS U B3anMocBsa3b TECTOBYIO JIAJICIOT OOIINM oO0IIeHNH U [Tony4arot
. CTpOEHUS U paboty [PUCMOM DCILCHIA 3a/1aq COTPYIHUYECTBE | XUMHUECKYIO
CBOMCTB BCIICCTB CBOICTB BCIIIECCTB KOMMyHI/IKaTI/IBHbIe: cO I/IH(l)OpMaIII/IIO
. CBEPCTHUKAMH, | U3 pa3IHUHBIX
KoHTpompytoT AeCTBUS | yyyrenamu B HCTOYHHUKOB
napTHepa npolecce
yaeOHOMU
IEeITEIbHOCTH
59 | Knaccuduxanms Ypok Cucrematusupytot| 0600marsb PerynsatusHsle: Nwmeror CocraBisroT
XUMHUYECKHAX pediiexcH | 3HaHUsA O HH(pOpMaLIHIO LETIOCTHOE MIPU3HAKA
N Paznuuyarot crmocod u
peaxiuit mo u KIacCUpUKaIus 10 TEME B N MHPOBO33PEHUE, | BIUSHUS
pe3yJIbTaT ICUCTBUS
Pa3TMIHBIM XUMHUYECKHUX BHJIE CXEM, COOTBETCTBYIOIIE| Pa3IMYHBIX




IIPU3HAKaM. peaxuuii mo BBITOJIHATh Ilo3HaBarenbHbIE: € COBpeMEHHOMY | (akTOpOB Ha
Cxkopoctb pa3IMYHbIM TECTOBBIE YPOBHIO CKOPOCTh
Bnaznerot o61mum
IpU3HaKaM (Y4UCo | 3alaHus Pa3BUTHA HAyKH. | XUMUYECKUX
XUMHUYECKUX MIPUEMOM pPEeLIeHUS 3a7a4 .
. 1 COCTaB peakuuit
peakuuit
pearupyoumux 1 KommyHukaTuBHBIE:
o0Opasyromuxcs
BELIECTB; HAJIMUNE ﬂorOBapHBf‘IOTC’I 0
rpaHMLBl pa3zena COBMCCTHOM
bas; JESATEIbHOCTH T10]1
9
PYKOBOJCTBOM YUHTEIIS
TETIOBOH 3P PeKT;
U3MEHEHUE
cTeneHen
OKHUCIICHUSA
aTOMOB;
HCII0JIb30BaHUE
KaTajau3aTopa;
HalpaBJICHUE
IIPOTEKAHUS
HCCOLIMALUs OK CHUCTEMATHU3UPOBAT| 00001aTh eTyJIATUBHBIE! OSIBJISIFOT anuChIBAIOT B
60 v 600 P II 3
AJEKTPOJIUTOB B pediexkcH | b 3HaHUS O MH(pOpPMaLIHIO OTBETCTBEHHOCTb | TETPaIu
Paznuyarot ciocob u
BOJHBIX pacTBOpax. | U peakuusax HOHHOTO| 10 TEME B . 3a pe3yJspTaT peakuun
pe3yNbTaT AeUCTBUS
HNonnsle ypaBHEHUS oOMeHa, BU/JIE CXEM, HMOHHOT'O
peaKHI/Iﬁ BCIIOMHHUTH BBIITOJIHATH Tlo3uaBarenbHbIC: 06MeHa
yCIOBUS TECTOBbBIE B 5
IIPOTEKAHUS 3a/1aHus JIaICIOT OOIIUM
PEAKIIiA 70 KOHTIA. MIPUEMOM pELIEHUS 3a7a4
KommyHuKaTUBHBIE:
KonTponupyrot neiicteus
napTHepa
61 | OxucauTenHHO- Ypok Ynopsaounts 0000111aTh Perynarusheie: JEMOHCTPHUPYIOT | 3alUCHIBAIOT
BOCCTAHOBUTEJIbHBIE| pe(IeKCH | 3HaHUS O CTeNeHH | HH(OpMaIUIo WHTEJUIEKTYAJIbH | ypaBHEHMUS,




peaxkuuu u OKUCJICHUS, o TeMe B Paznuuarot cioco6 u bI€ U TBOPYECKUE | PACCTABJISIOT
HOpsIKe BUJIE CXEM, pe3yNbTaT AeUCTBUS CIOCOOHOCTH, K03 duUIueHT
paccTaHOBKH BBITIOJIHSTH MIPOSIBIISTIOT bl METOJIOM
o [To3naBarenbHbIE:
CTerneHeu TECTOBBIC OTBETCTBEHHOE | AJIEKTPOHHOTO
OKHUCIICHUS B 3a/laHust Brnanerot o6mum OTHOIIEHHUE K OanmaHca
COCIUHCHUX, IIPUEMOM pELICHUS 3aJ1a4 00y4eHuIo
0oTpaboTaTh K
HABBIKH OMMYHUKATHBHBIE:
pacCTaHOBKH JloroBapusarorcs o
K03(PHULHCHTOB B COBMECTHOM
YpaBHEHHHU JEeSATEIbHOCTH O]
PYKOBOJICTBOM YUUTEJIS
62 | Knaccudukanus Ypok Knaccudumnuposar| 0606mats Perynarususie: JEMOHCTPUPYIOT | 3alUChIBAIOT
edaekcu | b Heopranudeckue | HHGOpMaIHIO WHTEJUIEKTYaJbH aBHCHUS
HECOPraHHICCKUX ped P dop Paznuyarot ciocob u 4 P ’
u BEIeCTBA 110 0 TeMe B . bI€ U TBOPYECKUE | AIOT
BEILIECTB pe3yJIbTaT ACUCTBUS
COCTaBYy U BHJIE CXEM, CIIOCOOHOCTH, XapaKTEePUCTH
CBOMCTBAM. BBITITIOJIHATH Tlo3HaBarebebIC: IIPOABJIAIOT Ky BCLICCTB
[IpuBouTH TECTOBBIC B 5 OTBETCTBEHHOE
IPUMEPHI 3a/laHus JIaICIOT OOIIUM OTHOILLIEHUE K
MpeICTaBUTENEH TIPUCMOM PCIICHHA 3a/181 | Gvyepmio
KOHKPCTHBIX KommyHuKaTUBHBIE!
KJIACCOB U TPy
HEOPraHUYECKHX ﬂorOBapHBE“OTC’I 0
BEIICCTR COBMECTHOM
NeSATeTbHOCTH TIOT
PYKOBOJCTBOM YUHUTEIS
63 | XapakTepHbie Ypok 3HaTh XUMUYECKUE Buinonnams | PerynsatuBHbie: JEMOHCTPHUPYIOT | 3alUCBHIBAIOT
XIUMHACCKHIC CBOMCTBA | pethekcH | CBOMCTBA TECTHI B MHTEJUICKTYaJIbH | YpaBHECHUS,
HEOPTaHWIECKHUX PaznuuaroT cioco6 u
u OCHOBHBIX Kkiaccop| (opmare OI'D . bI€ U TBOPYECKUE | JAIOT
BCIIECTB pe3ynabTaT JEUCTBUI
HEOPTraHUYECKHUX CIOCOOHOCTH, XapaKTEPUCTH
BCIICCTB. TTlo3uaBarenpHbIC: IpOABJIAIOT KY BCLICCTB
OTBETCTBEHHOE

Bnaneror o0mmm




IIPUEMOM DELICHHUS 3a1a4

OTHOIICHHUC K

KommyHuKaTUBHBIE! 0byHeHHIO
JloroBapuBarorcs 0
COBMECTHOM
JEeATEIbHOCTH MO
PYKOBOJICTBOM YUMTEIS
64 -| UroroBas Ypok TecTtupoBaHue N0 | IPUMEHATH PerynarusHsie: JEMOHCTPUPYIOT | BeInonusior
65 | KOHTpOJILHAS pa3BuBaro | BapuaHTaM IIOJIyYECHHBIE | OCYILLECTBISAIOT WHTEJUIEKTYaJIbH | 3aJlaHUs
abora. 3HAHUSA U MOIIArOBBIA U UTOTOBBIN | bI€ U TBOPUECKHUE | KOHTPOJIbHOU
%TOFOBLHZ TECT U Hero A nemosepcun copMHpOBaH | KOHTPOJIb IO PE3YNIBTATY CHOCO6H(I:))CTI/I, pa6§£)bl
€ro aHajus. KOHTPOIA HbIEC YMEHUS OTBETCTBEHHOE
JUISL peLLeHus Hosnasarenbueie: OTHOLLEHHUE K
y4€OHBIX CTpOST pedeBoe 00yueHHIO;
3aza4 BBICKA3bIBAHUE B YCTHOM M| NPOSIBIAIOT
MIUCBMEHHOM (hopme II03HAaBaTEIbHBIN
UHTEpEC U
KomMyHuKaTHuBHBIE: MOTHBBI,
DOPMYIHPYIOT HaIlpaBJICHHbIE
cOOCTBEHHOE MHeHue 1 | Ha U3YYCHHC
MTO3ULIMIO IIPOrPaMMBI
66 | Peseps










