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AHHOTAIUA

[IporpaMMa 1Mo XUMUU Ha YPOBHE OCHOBHOTO OOIIIETO 0Opa30BaHUs COCTABJICHA HA OCHOBE
TpeOOBaHUIl K pe3yJibTaTaM OCBOCHHS OCHOBHOM 0Opa30BaTeIbHON MPOTPaMMBI OCHOBHOTO
obmero obpaszoBanus, npeacraBieHHblx B @I'OC OO0, a Takxke Ha OCHOBe (eaepanbHOI
paboueil mporpaMMbl BOCTIMTAHHUS M ¢ YUYETOM KOHIICTIIIMH MPETOoIaBaHms y4eOHOTO MpeaMera
«Xumus» B 00pa3oBaTenbHBIX Opranu3zanusx Poccuiickoit @emeparium.

[Iporpamma 10 XuMuHM MaéT TPEACTABICHHE O IEAX, OOIIeH cTpaTeruu OOydeHHs,
BOCIIMUTAHUS W Pa3BUTHS OOYYAIOIIUXCS CPEACTBAMH Yy4YeOHOTO MpeaMeTa, yCTaHABIUBAET
00s13aTeIbHOE TIPEAMETHOE COJIEpKaHUE, MPEayCMaTPUBACT pachpenesieHne ero mo KjiaccaM u
CTPYKTYPUPOBAHHE IO pa3eiaM U TeMaM IPOrpaMMbl IO XUMHH, OTPEJEISIET KOJTUUECTBEHHBIE
M Ka4yeCTBEHHBIE XapaKTCPUCTUKH COACP)KAHUSA, PEKOMEHAYEMYIO IOCJIEeI0BAaTeIbHOCTh
M3YYCHUS XUMUU C YU4ETOM MEXKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3CH, TOTUKUA YIEOHOTO
mporiecca, BO3PACTHBIX 0COOEHHOCTEH 00YyUaromuXCsl, ONMPEACISIeT BO3MOXKHOCTH MpeaMeTa JIs
peanu3anuu TpeOOBaHMIA K pe3ylbTaTaM OCBOCHHSI OCHOBHOM 00pa3oBaTelbHON MPOrpaMMBbI Ha
YPOBHE OCHOBHOT'O O0IIIeTO 00pa3oBaHMsI, a TaKKe TPeOOBaHMA K pe3yIbTaTaM OOyUCHHS XUMUH
HA YpOBHE IeNell W3ydeHHs TMpeaMeTa U OCHOBHBIX BHJOB y4eOHO-ITO3HABATEIBLHOMN
NESATETFHOCTH 00YYarOIIerocs IO OCBOSHUIO YUEOHOTO COJEPIKaHMUS.

3HaHME XUMUH CITY>)KUT OCHOBOH A1 (pOpMHUpOBaHUSI MUPOBO33pEHUS 00yUaIOIIErocs, ero
MIPEACTABICHUN O MaTepUATLHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (POPMUPYEMBbIC XUMHUEH
MIPEJICTABICHHUS O B3aWMOTMPEBPAIICHUAX YHEPTUU U 00 IBOIIOLMHU BEIIECTB B IPUPOJIE, O MYTAX
pemeHuss TI00aMbHBIX TPOOJEM YCTOMYMBOTO PpA3BUTHS UYEIIOBEYECTBA — CBHIPhEBOM,
SHEPreTHUYECKOH, MUIIEBOM U HKOJIIOTUYECKON 0€30MacHOCTH, MPOOIeM 31paBOOXPAHEHUSI.

N3ydenune xumuu:

CHOCOOCTBYET peanu3allii BO3MOXHOCTEH JJs caMopa3BUTHS U (POpMHUpPOBAHUS
KYJBTYPBI JITYHOCTH, €€ 00IIel 1 PyHKITMOHAIBHON TPaMOTHOCTH;

BHOCHT BKJIaJ] B ((OPMUPOBAHKE MBIIUICHUS U TBOPUYECKUX CIIOCOOHOCTEH O0yYarommxcs,
HaBBIKOB WX  CAMOCTOSITEIBLHOM  y4eOHOW  JCATENHHOCTH, OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATENILCKUX YMEHHUH, HEOOXOAMMBIX KaK B TIOBCEIHEBHOM JKU3HU, TaKk U B
MpoeCCHOHAIBHOMN JEATENHHOCTH;

3HAKOMUT CO CHEeNU(PHUKON HAYYHOTO MBIIIICHHS, 3aKIaJbIBAET OCHOBBI IICIOCTHOTO
B3IJIsA/Ia HA €WHCTBO MIPUPOJIBI M YETIOBEKA, SIBISICTCSI OTBETCTBEHHBIM ATaroM B (HOPMUPOBAHUHI
€CTECTBEHHO-HAYYHON TPAMOTHOCTH O0YYarOIIMXCS;

crocoOCTByeT (OPMHUPOBAHHMIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-HAYYHBIM
3HAaHUSM, K TMPHUPOJAE, K YEIOBEKYy, BHOCHT CBOM BKJIaJ B OKOJOrHYeckoe oOpa3oBaHHE
oOydJaronuxcs.

JlaHHBIE HaAmpaBleHUS B OOyUYEHUM XHMHH OOECIEUMBAIOTCS CHEIM(HUKON COIepKaAHUSL
y4eOHOTO TIpeaIMeTa, KOTOPBIN SBISICTCS TMENAarOTHYECKH aJalTHPOBAHHBIM OTPAXKEHUEM
0a30BOI HAYKH XUMHUU Ha ONPEJEIEHHOM dTare e€ pa3BUTHUA.

Kypc xumun Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHWsS OPUEHTHUPOBAH HAa OCBOCHHUE
00y4aroIUMUCS CHCTEMbI MEPBOHAYATBHBIX MOHATHI XUMHUH, OCHOB HEOPTaHMUYECKON XUMUU H
HEKOTOPBIX OTJEIBHBIX 3HAUNMBIX TIOHATHA OPTaHUYECKOU XUMUHU.

CrtpykTypa coaepkaHHs MPOTPaMMBI MO XUMUU CHOPMUPOBAHA HA OCHOBE CHCTEMHOTO
moaxona kK e€ m3ydenuro. ConepKaHUE CKIAIBIBACTCS W3 CHUCTEMBI MOHATHHA O XUMHYECKOM
JJIEMEHTE W BEIIECTBE M CHUCTEMBI TMOHATHH O XUMHUeCKOW peakiuu. OO0e 3TH CHCTEMBI
CTPYKTYPHO OPTaHHM30BaHBI TIO0 TMPHUHIIUITY TOCIEIOBATEIHPHOTO Pa3BUTHS 3HAHUN HA OCHOBE
TEOPETHUUECKHUX MPEJCTaBICHUIN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYE€HHSI KAK OCHOBBI BCEI'O €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akoHa /. 1. MeHzeneeBa kKak OCHOBHOT'O 3aKOHA XMMUHU;

— YUY€HHUS O CTPOEHUHU aTOMa U XUMHUYECKOU CBS3H;



— MpeJICTaBICHUH 00 AIEKTPOIUTHUECKON JUCCOIMAIINH BEIIECTB B PACTBOPAX.

Teopernueckue 3HaHMSI pacCMAaTPUBAIOTCS HAa OCHOBE AMIMPUYECKU IIOJYYEHHBIX MU
OCMBICJICHHBIX ()aKTOB, Pa3BUBAIOTCA TMOCIEAOBATENIbHO OT OIHOTO YPOBHS K Jpyromy,
BBITIOJIHSIST (DYHKIIMM OOBSICHEHUSI U MPOTHO3UPOBAHHUS CBOMCTB, CTPOCHUS U BO3MOKHOCTEH
MPaKTUYECKOr0 MPUMEHEHHUSI U MOJTYyUYEHUs U3yUYaeMbIX BEIIECTB.

OcBoeHre mTporpaMMbl MO XHMHUH CHOCOOCTBYET (OPMHUPOBAHHUIO TIPEICTABICHHUS O
XUMHUYECKON COCTaBJISIONIEH HAayYHOW KapTHHBI MHpPAa B JIOTMKE €€ CHCTEMHOW NPUPOJIBI,
LIEHHOCTHOT'O OTHOILIEHUS K HAYYHOMY 3HAHUIO U METOJ/laM MT03HaHUs B Hayke. M3yueHne xumuu
MPOUCXOAUT C TPHUBJICYCHHEM 3HAHUN W3 paHee W3YYCHHBIX YUYEOHBIX TMPEIMETOB:
«Oxpyxaromuit Mup», «buonorus. 5-7 xknacce» n «®Pusnka. 7 Kiaacey.

[Tpu u3yyeHN XUMUU TPOUCXOAUT (HOPMUPOBAHNE 3HAHUN OCHOB XMMHUYECKON HayKH Kak
00JIACTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUUECKOHN JEesITeIbHOCTH YeJIOBEKa U KaK OJHOTO
13 KOMIIOHEHTOB MHUPOBOW KYyNbTyphl. 3ajaya yueOHOro MpeaMeTa COCTOUT B (hOpPMHUPOBAHHUU
CUCTEMBl XUMHUYECKUX 3HAHUNW — BAXHEUITUX (AKTOB, TMOHATHH, 3aKOHOB U TEOPETUUCCKUX
MOJIO)KEHUH, JOCTYMHBIX O0000IIEHUN MHUPOBO33PEHUYECKOr0 XapakTepa, S3bIKa HayKd, B
MPpUOOIIEHNN K HAYYHBIM METOJIaM MO3HAHUS TIPU U3YYCHUH BEIIECTB U XUMUYECKUX PEaKIui, B
GbOpMUPOBAaHUM U PAa3BUTHH TMO3HABATENbHBIX YMEHUH H HMX MNPUMEHEHHMH B Yy4eOHO-
[I03HABATEJIbHOM M y4eOHO-MCCIeA0BATENbCKON 1€ATENbHOCTH, OCBOCHUH MpPaBUi 0€3011aCHOTO
oOpallleHus C BEeIIeCTBAMHU B IOBCETHEBHOM JKU3HU.

IIpy u3ydyeHMHn XMMUU Ha YpPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs Ba)KHOE 3HAUCHUE
MPUOOPEIH TaKKe LeJH, KaK:

— (hopMHpOBaHHE MHTEIUICKTYaIbHO PA3BUTON JTUYHOCTH, TOTOBOM K CaM000pa30BaHUIO,
COTPYTHUYECTBY, CAMOCTOSTEIHPHOMY TPUHSATHIO DEIICHUH, CIIOCOOHOW aJamnTUpOBaThCA K
OBICTPO MEHSIIOIIMMCS YCIOBUSAM KHU3HU;

— HAamnpaBJICHHOCTh OOydYeHHs Ha CHCTEMAaTHYeCKOe MPHOOIICHHE OO0YyJalomuXxcs K
CaMOCTOSITEJIbHOM ~ TO3HABaTEJIbHOM  JEATENIbHOCTH,  HAyYHbIM  METOJaM  IO3HaHUS,
(GhOopMUPYIOIIUM MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMHUH;

— oOecrnieueHHe YCIOBHUH, CIOCOOCTBYIOIIMX MNPUOOPETEHUIO OOYYaIOUIMMHUCS OIbITA
pa3sHOOOpa3HON NEesTeIbHOCTH, TMO3HAHUS M CAaMOIIO3HAHUS, KIIOYEBBIX HABBIKOB (KIFOUEBBIX
KOMIIETEHIINI), IMEIOIINX YHUBEPCAIbHOE 3HAUCHUE JJIsl PA3IMYHBIX BUIOB JACSITEIbHOCTH;

— opmupoBanue 00mIeH QYHKIIMOHATEHOW U €CTECTBEHHO-HAYYHOW TPaMOTHOCTH, B TOM
qyclie YMEHUH OOBSICHATH M OLIEHUBAThH SBJICHUS OKPYXAIOUIEr0 MHUpA, WUCHOJb3Ys 3HAHUS M
OTBIT, TMOJIyYCHHBbIE MPH H3YYCHUH XUMHUH, MPUMEHITh HMX MPU PEHICHHH TMpoOJeM B
ITIOBCETHEBHOM KU3HU U TPYIOBOH JESITEIBHOCTH;

— (opmupoBaHe y 00y4aromUXCsl TYMAHUCTUYECKUX OTHOIIEHUH, TOHUMAaHUS LIEHHOCTH
XUMHUYECKUX 3HAHUU N7 BBIPAOOTKH SKOJOTHYECKU IIeIeCOO0pa3HOro MOBEJACHHS B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEJSAX COXPAHEHHUsI CBOETO 3J0POBbS U OKPYKAOILIEH MPUPOIHON
Cpenbl;

— pa3BUTHE MOTUBAIIMH K 00YYEHHIO, CTIOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCITUTAHUIO
Ha OCHOBE YCBOEHHUS OOIEYEIOBEYECKHX IIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY
podUIs ¥ HAMIPABJICHHOCTH JATbHEHUIIIET0 00yUeHUsI.

OO1iee ynco 4acoB, OTBEACHHBIX AN M3Y4YEHMs] XMMHU Ha YPOBHE OCHOBHOTO OOLIETO
oOpa3zoBanusi, cocTaBisieT 136 gacoB: B 8 kitacce — 68 "acoB (2 yaca B Heflento0), B 9 kiacce — 68
4acoB (2 yaca B HEJIETIO).



COJAEP/)KAHUE OBYYEHUA

9 KJIACC

BemecTBo 1 XuMHUYeCKasi peakuus

[Tepuonnueckuit 3akoH. llepuoamyeckas cucremMa xXuMmuueckux adnemeHtos [J[. H.
MenneneeBa. CtpoeHne aroMoB. 3aKOHOMEPHOCTH B M3MEHEHUM CBOWCTB XHMHUYECKHX
AJIEMEHTOB IMEPBBIX TPEX MEPHUOJOB, KAJIWsl, KAIbLUA M HUX COCIUHEHUNW B COOTBETCTBUH C
MOJIO’KEHUEM 3JIeMEeHTOB B [leproinueckoil cucteMe U CTPOCHUEM UX aTOMOB.

CrpoeHue BeHIECTBA: BHJbl XMMHYECKOM CBSI3M. THIBI KPUCTANIMYECKHX PEHIETOK,
3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTALIAYECKON PEIIETKM M BHUAA XUMHYECKOU
CBSI3U.

Knaccudukanuss u HOMEHKJIAaTypa HEOPraHWYECKUX BEIIEeCTB. XUMHUYECKHE CBOMCTBA
BEIIECTB, OTHOCSIIMXCS K Pa3jJMYHBIM KJIACCAM HEOPTraHUYECKUX COCIMHEHUN, TE€HETUYEeCKas
CBSI3b HEOPTraHUYECKUX BEIIIECTB.

Krnaccudukanuss XUMHUYECKUX PEaKIUil 0 pa3IUYHbIM MpU3HAKaM (TI0 YUCIy U COCTaBy
YYacCTBYIOIIUX B PEAKIMH BEIIECTB, MO TEIJIOBOMY 3(dekTy, Mo H3MEHECHHUIO CTeneHen
OKHCIIEHUS XUMHUYECKHX 3JIEMEHTOB, M0 OOpaTUMOCTH, MO YYacTHIO KaTajau3aTopa). JK30- H
SHJIOTEPMUYECKUE PEAKIIUU, TEPMOXUMUYECKHE YPAaBHEHUSI.

[TonsiTue o ckopocTn xuMudeckor peakiuu. [lonarue o0 oOpaTHUMBIX U HEOOPATHUMBIX
XUMHUYECKUX peaknusx. [IoHATHE O TOMOT€HHBIX M TeTepOreHHbIX peakiuusax. [loHstue o
katanuse. I[loHATHE O XHMMHYECKOM paBHOBeCUMU. DakKTOpbl, BIHSIOIIAE HAa CKOPOCTh
XUMHUYECKON PEaKIMU U MOJ0KEHUE XUMAYECKOTO PABHOBECHS.

OKHCAUTETFHO-BOCCTAHOBUTENBHBIE PEAKIUU, JJICKTPOHHBIA OalaHCc OKHCIUTENBHO-
BOCCTAaHOBUTENBbHOU peakiuu. COCTaBI€HUE YpPAaBHEHUW OKHCIIHMTEIbHO-BOCCTAHOBUTEIBHBIX
peaxiuii ¢ UCIOIb30BaHUEM METO/1a DIIEKTPOHHOTO OanaHca.

Teopust PAEKTPOTUTUYECKON NUCCOIMAIANA. DIEKTPOIUTHI U HEAIEKTPOJIHUTHI. KaTHOHBI,
aHUOHBL. MexaHu3M JIMCCOLMAllMM BEIIECTB C pa3IMYHBIMU BUJAMU XUMHUYECKOH CBS3H.
Crenenp nuccormanui. CHIbHBIC U CTa0bIe DJICKTPOTHUTHI.

Peakiuu moHHOTro 0OOMeEHa. YCIOBHS NMPOTEKAHUS peaklMii HOHHOTO OOMEHa, MOJIHBIE U
COKpalI€HHbIE MOHHbIE ypaBHEHHs peakuuil. CBoMCTBa KHCIIOT, OCHOBAaHMW U COJIEH B CBETE
MPEJICTAaBICHUNA OO0 JIEKTPOIUTHYECKONW aucconuanuu. KadecTBeHHBIE peakiuu Ha HWOHBHIL.
[TonsiTHE 0 rUIpONIH3E CONEN.

Xumuueckuii Ixcnepumenm:

O03HAKOMJIEHUE C MOJIENAMH KPUCTALIMYECKUX PEMIETOK HEOPraHWYECKUX BEIIECTB —
METAIJIOB M HeMeTauioB (rpaduTa u anmasza), CIOXKHBIX BEHIECTB (XJIOpHIa HATpuUs),
HCCIICIOBAHUE 3aBUCUMOCTH CKOPOCTH XWMHYECKOM pPEAKIMU OT BO3ACHCTBHUS PA3TUUYHBIX
(hakTOpOB, UCCIETOBAHUE DIEKTPOMPOBOAHOCTH PACTBOPOB BEIECTB, MPOIECCa AUCCOIHAINH
KHCIJIOT, IeJIoued W cojied (BO3MOXXHO HCITOJIb30BAaHWE BHJIEO MAaTEpPUAJIOB), IMPOBEIACHUE
OTIBITOB, WJUTFOCTPUPYIOIIUX TPU3HAKK MPOTEKaHUs peakluid HOHHOro oOMeHa (oOpa3oBaHMe
ocajaka, BBIJICJICHHE Ta3a, o00pa3oBaHWE BOJBI), OMBITOB, WIIIOCTPUPYIOMUX MPUMEPHI
OKHUCIIUTEIbHO-BOCCTAHOBUTENLHBIX PEaKiuil (TOpEeHHE, PEaKIMH pPa3I0KEHHUs, COCIUHEHUSs),
pacro3HaBaHUE HEOPraHWYECKUX BEIIECTB C MOMOIIbI0 KAYECTBEHHBIX PEAKIMA Ha HWOHBI,
peLIEHNE SKCIIEPUMEHTAIbHBIX 3a/1a4.

HeMmeTa/J1bl M UX COE€TMHEHNSA

OOmiass xapaktepucThka TramoreHoB. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEpHBIE
creneHu okucieHus. CtpoeHue W (U3MYECKHME CBOWCTBA MPOCTHIX BEIIECTB — TaJIOTCHOB.
XUMHYECKUE CBOICTBA Ha MpUMEpe XJIopa (B3aUMOJEWCTBHE C METaUlaMH, HEMETaJlJlaMH,
menoyamu).  XjopoBogopoa. ComstHas — KUCIOTa, XHMHYECKHE CBOWMCTBA, IMOJyYCHHE,
NpUMEHEHUE. [[elicTBrE XJI0pa U XJIOPOBOAOPOJA Ha OPraHU3M YeloBeKa. BaxkHeNme Xa0puIbl
Y UX HaXO0XJICHUE B MPUPOJIE.



OOmast xapakrepuctuka 3jeMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble CTerneHu okucieHus. CtpoeHue u (pu3MuUecKue CBOICTBA MPOCTHIX BEIIECTB —
KHCJIOpO/ia M Cepbl. AJUIOTPOIIHBIE MOAM(UKALMU KHCIOPOAa M cepbl. XMMHUYECKHE CBOWCTBA
cepsl. CepoBomopoj, cTpoeHue, (U3HUECKHE W XUMHUYECKHE CBOWCTBA. OKCHABI CEphl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHAOB. CepHasi KUCIIOTa, (PU3MUECKUE U XMMUYECKHE CBOWCTBA
(obmue kak mpeAcTaBUTENs Kiacca KHUCIOT M crneuuduueckue). XUMUYECKHE pPEaKIHH,
JIeKallie B OCHOBE MPOMBIIIJICHHOTO croco0a IMOJyuyeHHs cepHOW KHUcIoThl. llpumenenue
cepHoil kucioTsl. Cosli CepHOI KUCIIOTHI, KaUeCTBEHHAsl peakius Ha cyibdaT-uoH. Haxoxnenue
ceppl U €€ COEOUMHEHWH B npuUpoje. XHUMHUYECKOE 3arps3HEHUE OKPYXKAIOUIEH Cpelibl
COETUHEHUSIMU cepbl (KUCIIOTHBIE IOXKIH, 3arps3HEHHE BO3AyXa M BOJOEMOB), CIOCOOBI €ro
NPEOTBPALICHHUS.

OO6mass xapaktepuctuka 3ymeMeHTOB VA-rpynmnbel. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHbIe CTEMEHW OKUCIEHUs. A30T, pacnpocTpaHeHHe B Ipupone, (uznyeckue u
XUMHUYecKre cBoicTBa. KpyroBopot a3ora B npupoje. AMMHAK, ero (U3nYecKue U XUMHUYECKHe
CBOWCTBa, MoJyueHue U npuMeHeHne. Cosin aMMOHUS, UX (GU3NUECKUE U XUMUYECKUE CBOWCTBA,
npuMeHeHne. KauecTBeHHas peaknns Ha MOHBI aMMOHMS. A30THas KUCJIOTa, €€ IOIy4YEeHUE,
¢usnueckue M XUMHUUYECKHE CBoiicTBa (0oOmIMe Kak MpeAcTaBUTENs Kiacca KUCIOT U
cnenuduueckue). Vcnonap3oBaHMe HUTPATOB W COJEH aMMOHHUSI B KayecTBE MHMHEPAIbHBIX
ynoOpeHuil. XuMHUUECKOe 3arps3HeHUE OKpYXKarolled cpesibl COeTMHEHUAMHU a30Ta (KHCIOTHBIE
JOXKIH, 3arpsi3HEHUE BO31yXa, MOYBbI U BOJNOEMOB). Dochop, amioTpomnHble MOAUPHUKAIIH
docopa, ¢pusnueckue n xummuyeckue cpoictBa. Oxcun docdopa (V) u pocdopHas xucnora,
¢buznyeckue M XMMUYECKHE CBOWCTBa, moiyueHue. lcmonb3oBanue QochaToB B KauecTBe
MUHEpaJIbHBIX YA0OpEHUH.

Oobmas xapakrepuctuka sj1eMeHTOB [VA-rpynmsl. OcoOE€HHOCTH CTPOEHHUs aTOMOB,
XapakTepHble CTENICHW OKHUCICHHUS. YTIIEpO/, aJuIOTPOIHbIe MOAU(UKALINHU, PACTIPOCTPAaHEHHUE B
npupoje, pusnueckue U XuMu4yeckue cBoicTBa. AxcopOuus. KpyroBopot yrieposa B mpupo/e.
Oxcunpl yriaepona, ux pusnyeckre U XUMHUYECKUE CBOWCTBA, JCHCTBUE HA JKUBbIE OPTaHU3MBI,
MOJTyYeHUE U MPUMEHEHHE. DKOJOTUYECKHE TPOOIeMBbI, CBsI3aHHBIE ¢ OKcuaoM yriiepoaa (IV),
TUIIOTE3a IJI00ANBHOTO MOTEIJICHUsI KIMMara, MapHUKOBBIM 3¢ ¢ekT. YroiapHas KUCIoTa U €&
CONM, MX (U3MYECKHe U XUMHYECKHE CBOWCTBA, MOJy4yeHHe M mpuMeHeHHe. KadecTBeHHas
peakius Ha  KapOoHaT-MOHBL.  Vcmonmp3oBaHue — KapOOHATOB B OBITY, MEAMIUHE,
MIPOMBIIIJIEHHOCTH U CEJIbCKOM XO35HCTBE.

[lepBoHayanbHble TMOHATHSA 00 OpPraHMYECKUX BEIIECTBAX KaK O COCJMHEHUSIX YTiepoia
(MeraH, »TaH, OSTWIEH, AalEeTWIEH, JTaHOJ], TJMIEPHH, YKCycHas Kuciora). llpupomaHsie
UCTOYHUKU YTJIIEBOJOPOAOB (yrojb, MPUPOAHBIA ra3, HE(PTh), MPOAYKTHl HX INepepaboTKH
(6eH3uH), UX POk B OBITY ¥ TPOMBITIUICHHOCTH. [loHATHE O OMOJIOTHYECKH Ba)XKHBIX BEIECTBAX:
KHpax, Oenkax, yrieBoJaX — W HX pOJIM B JKH3HU 4YelloBeKa. MarepuaibHOE eIUHCTBO
OpPraHUYECKUX U HEOPTraHUYECKUX COEAMHEHUH.

Kpemuuii, ero ¢usnuyeckue M XUMHUYECKHE CBOWCTBA, IOJy4Y€HHE U NPUMEHEHHE.
Coenunenuss kpemHusi B mnpupozge. OO6mwme npencrtaBieHus o6 oxcuae kpemuus (IV) u
KpeMHHEBOM kucioTe. CUIMKAThI, UX UCIOJIb30BAHUE B OBITY, B IPOMBIIIJICHHOCTH. Baxkneiimue
CTPOUTEBHBIC MaTepUajbl: KEpaMHKa, CTEKIIO, IIEMEHT, OeToH, Xene300eToH. [Ipobiemsr
6€30IacHOr0 MCIOIb30BaHUS CTPOUTENIBHBIX MAaTEPHUAIOB B IOBCEAHEBHOM KU3HHU.

Xumuueckuii sIkcnepumenm:

u3yueHHe o0pa3l0B HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI, IPOBEACHUE
Ka4eCTBEHHBIX PEaKIUi Ha XJIOPWA-MOHBI M HAOJIO/JICHUE MPU3HAKOB MX MPOTEKAHWS, OTBITHI,
oTpakarolmue (pU3MUECKUe U XUMHUECKHE CBOMCTBA TaJOr€HOB U MX COCAMHEHHMH (BO3MOXKHO
HCIIOJIb30BaHUE BHUAECOMATEpUAIOB), O3HAKOMIIEHHE C 0OpasllaMd XJIOPUIOB (TaJOT€HUIOB),
O3HaKOMJIGHHE C oOpa3namMu cepbl M €€ COeAMHEHUSIMH (BO3MOXKHO HCIIOJIb30BaHUE
BHJICOMATEpPHAIIOB), HAONIOJCHWE TMporecca OOyrJIWBaHMsS  caxapa TOJ  JICHCTBHEM
KOHIIGHTPUPOBAHHON CEpHOW KHMCJIOTHI, U3yueHHE XUMHUYECKUX CBOMCTB pa30aBICHHON cepHOM



KHUCTIOTHI, TIPOBEJICHUE KAueCTBEHHOW peakluud Ha cynb(aT-uoH W HaOIIOJCHHE TpU3HaKa e
MIPOTEKaHus, O3HAKOMJIEHHE ¢ (DU3MUYECKHMHU CBOMCTBaMH a30Ta, (pochopa U UX COECTUHEHMI
(BO3MOYKHO HCIIOJIb30BAHHE BHIEOMATEPUAIIOB), 00pa3iaMu a30THHIX U (POCHOPHBIX yI0OpeHUid,
nmoylydeHue, coOupaHue, pacro3HaBaHWE W H3YyUYCHHE CBOWCTB aMMHaka, IPOBEJICHUE
KaueCTBEHHBIX peakuuid Ha HOH aMMOHUS H (ochaT-uoH M H3Y4YCHHE MPHU3HAKOB WX
MPOTEKaHus, B3aMMOJECHCTBHE KOHILIEHTPUPOBAHHOW a30THOW KHUCIOTHI C MeAbI0 (BO3MOXKHO
WCIIOJIb30BaHUE BUACOMATEPUAJIOB), M3YyUYECHHE MOJeNed KPUCTAIIMYECKUX PEHIETOK anmasa,
rpaduta, ¢ynnepeHa, O3HAKOMJICHHE C TMPOIECCOM aJCOpPOIHMH pPAaCTBOPEHHBIX BEIICCTB
AKTUBUPOBAHHBIM YITIEM M yCTPOMCTBOM MPOTHBOTa3a, MOJIy4YeHHe, COOMpaHue, paclio3HABaHHE
Y W3y4YeHWE CBOWCTB YTJICKHCIIOTO Tras3a, MPOBEJCHHWE KAUYeCTBCHHBIX PEaKIMid Ha KapOoOHAT U
CUJIMKAT-UOHbl Y M3Yy4YEHHUE IIPU3HAKOB HUX MPOTEKAaHUs, O3HAKOMJIIEHHE C NPOLYyKIHEN
CUJIMKaTHON MPOMBINUIEHHOCTH, PEIICHUE JKCHEPUMEHTANBHBIX 3a7a4 Mo Teme «Baxneimme
HEMETAJUIBI U UX COEIUHEHHUS.

MeTanjibl M UX COeAUHEHUS

OOmiass xapakTepuCTHKa XHMHUYECKUX DOJIEMEHTOB — METAUIOB Ha OCHOBAaHUU UX
nonoxkeHus B [lepronnueckoit cucreme xumudeckux 3nemMeHToB J[. 1. MenneneeBa u cTpoeHust
atomoB. CTpoeHue MeTawioB. MeTaminyeckas CBSi3b M METaJUIMUECKash KpUCTaIMYecKast
pemeérka. OJEKTPOXUMUYECKUN pAl HANpsDKEHUA MeTauioB. PU3MYECKHE W XUMHUYECKHE
cBoiicTBa MeTaiuioB. OOIHe crnocoObl MmolydeHus: MeTauioB. [IoHITHE O KOPPO3HH METAIOB,
OCHOBHBIE CITOCOOBI 3alUTHI UX OT Koppo3uu. CIuiaBsl (CTallb, UyTyH, JIOPATIOMUHUNA, OpOH3a) U
WX PUMEHEHHE B OBITY W MPOMBIILICHHOCTH.

[Ilenounble MeTauIbl: MOJIOXKEHHUE B [leproguyeckoi cucteMe XUMHYECKUX 3JIEMEHTOB J].
N. MenpaeneeBa, cTpoeHHE UX aTOMOB, HaXOXAcHUE B Ipuponae. Ouznueckne U XUMUYECKUE
CBOICTBa (Ha mpuMepe HATpus U Kaimusi). OKCUIB U TUAPOKCUABI HATPUA U Kanus. [I[puMenenue
LIEJTOYHBIX METAJJIOB U UX COEIUHEHHMIA.

[[lenoyHO3eMeENbHBIE METa/UIBl MarHuid W Kajabluid: mosnoxkeHue B Ilepumomnueckoi
cucreMe xumuyeckux syiemMeHToB JI. M. MeHneneeBa, CTpO€HHE MX aTOMOB, HAXOXKJICHHE B
npupojae. OU3NYECKEe U XMMHYECKUE CBOMCTBA MarHus W Kajbls. BakHeine coennHeHus
KanbIus (OKCUM, TUAPOKCU, coln). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHHSI.

AmomuHMil: nonmoxxeHnue B lleprogmyeckod cucrteme Xumudeckux sieMeHtoB [ .
MengneneeBa, CTpOEHHUE aTOMa, HaxoXJAeHUE B npuponae. Ouznueckne 1 XMMAYECKUE CBOMCTBA
ATIOMUHUSA. AM(OTEpPHBIE CBOMCTBA OKCHIA ¥ THIPOKCHUIA AITFOMUHUS.

Kenezo: mnonoxenue B Ilepumonmueckoit cucreMe xumuueckux osaemeHtoB JI. .
MenneneeBa, CTpO€HHUE aTOMa, HaxoXJAeHUE B mpuponae. Ouznueckne 1 XMMUYECKUE CBOMCTBA
xene3a. Okcunwl, ruapokcuasl U comm xkenesa (II) m sxemesa (III), mx cocraB, cBoiicTBa U
MOJTy4YEHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C O0Opa3laMd METa/NIOB U CIUIaBOB, WX (U3MUYECKUMHU CBOWCTBAMH,
W3YYCHHUE PE3yJbTaTOB KOPPO3UH METAIIOB (BO3MOXHO HCIIOJIb30BAHHUE BHIEOMATEPHAIIOB),
0COOEHHOCTEH B3aMMOICHCTBHUS OKCHIA KAJIBIHS U HATPUS C BOJION (BO3MOYKHO HMCIIOJIH30BAHHE
BHJIEOMATEPHAIIOB), HCCIIEJOBAHUE CBOMCTB >XECTKOM BOJbI, Mpollecca TOPEHUs XKeie3a B
KHCIIOpoJie  (BO3MOXXHO  HWCITOJIb30BAaHWE  BHUJEOMATEPHANIOB), TMPU3HAKOB  IPOTECKAHUS
KaueCTBEHHBIX PeaKIMii Ha WOHBI: MarHus, Kalbllus, aJIOMUHUS, IIMHKA, xene3a (1) u xenesa
(1), meam (1), HaOMrOIEHME W OMHCAHHUE MPOIIECCOB OKPAIMBAHMS TJIAMEHU MOHAMHU HATPHS,
Kalusl U Kaiblus (BO3MOXHO HCIIOJIb30BaHHE BUACOMATEPUATIOB), UCCIEIOBAaHNE aM(pOTEPHBIX
CBOWCTB TMJIPOKCH/IA AJTFOMUHUS Y THJIPOKCHIA IUHKA, PEIICHUE SKCIIEPUMEHTAIbHBIX 3a7a4 0
TeMme «BakHENIIME METAIIIbl U UX COCTUHEHUSD).

XuMHS U OKpPY:KaloLas cpeaa

BemecTBa u marepuansl B OBCEHEBHOM KU3HU 4YelOBeKa. be3omacHoe MCIoab30BaHUe
BEIIECTB M XHWMHUUYECKHX peaknuii B ObITy. [lepBas momomp Npu XUMHUYECKHX OXKOTaxX H
OTPABJIEHUSX.



XHUMHYECKOE 3arpsA3HEHHE OKpPYXKaroIIel cpelbl (MpeaenabHas JOIMyCcTUMas KOHLIEHTpalus
Beulects, nanee — [1/1K). Ponb XxuMuu B pemieHHH 3KOJI0TMYECKUX IpooieM.

Xumuueckuit Ikcnepumenm:

u3y4eHue o0pa3loB MaTepuasioB (CTEKIIO, CIIJIaBbl METAJIOB, TOJIMMEPHBIE MaTepUabl).

Mesicnpeomemnvie cea3u

Peanu3anus MexXnpeIMETHBIX CBSA3€H MPHU U3YYEHWH XMMHHU B 9 Kilacce OCYIIECTBISETCA
yepe3 HCIHOJb30BAHME KaK OOIIMX €CTeCTBEHHO-HAyYHBIX TMOHATHH, Tak | TMOHATHH,
SIBJISIFOLUXCSI CACTEMHBIMM JIJISL OTAEIIBHBIX IPEMETOB €CTECTBEHHO-HAYYHOIO [IUKIIA.

OOme ecTecTBEHHO-HAyYHbIE MOHATHUS: HAay4dHBIH (DaKT, THIOTE3a, 3aKOH, TEOpHs,
aHaJlM3,  CHHTE3,  Kijaccuukamusi,  NEepPUOAMYHOCTb,  HAOJIOJAEHHE,  DKCIIEPUMEHT,
MO/JICIMPOBAaHKE, U3MEPEHHE, MO/JIEIIb, SIBIICHUE, TApHUKOBBIN 3(h(deKT, TeXHOIOTHs, MaTepHuabl.

®usnuka: Marepus, aToOM, OJJEKTPOH, IPOTOH, HEWTPOH, HWOH, HYKJIHWJA, HW30TOIBI,
PaIUOAKTUBHOCTb, MOJIEKYJIA, DJJIEKTPUYECKUM 3apsij, IPOBOJHMUKH, IOIYNPOBOIHUKH,
IUDJIEKTPUKH, (POTOAIEMEHT, BEILIECTBO, TEJIO0, 00bEM, arperaTHOe COCTOSHUE BellecTBa, Ias,
pacTBOp, pacTBOPUMOCTh, KpPUCTAJUIMYECKas pEHIETKa, CIUIaBbl, (U3NYECKUE BEIUYMHBI,
€AVHUIBI U3MEPEHMS], KOCMUYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3/1bI, COMHIE.

buonorus: ¢orocunres, apixanue, Ouocdepa, sKocucTeMa, MHUHEpaJIbHbIE YIOOpEHUs,
MHKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIIbHBIC BEIIECTBA.

I'eorpadusa: armoctepa, rumpocdepa, MHUHEpasbl, TOpPHbIE TMOPOABI, IOJE3HbIE
HCKOIIaeMbl€, TOIUINBO, BOJAHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA INIPOI'PAMMBI 110 XUMHUHN HA
YPOBHE OCHOBHOI'O OBIIETO OBPA30OBAHUSA

JIMYHOCTHBIE PE3YJIbTATHBI

JIndHOCTHBIE pPE3yJbTaThl OCBOCHHUS IPOTPAMMBI OCHOBHOTO OOIIEro 0Opa3oBaHUs
JOCTUTAIOTCS B X0JI¢ OOYYCHUS XUMHUHU B CIMHCTBE YICOHOW M BOCIIUTATEIILHOMN JESTCILHOCTH B
COOTBETCTBUM C  TPAJAULHMOHHBIMHU  POCCHHCKMMH  COLHUOKYJIBTYPHBIMH M  JyXOBHO-
HPaBCTBEHHBIMU 1IEHHOCTSIMU, MPUHATHIMH B OOIIECTBE MpaBUJIaMU M HOPMaMHU TMOBEIACHUS U
CHOCOOCTBYIOT IIPOIIECCAaM CAMOTIO3HAHMSI, CAMOPA3BUTHSI M COIMANTU3ALIMN 00yYatOIUuXCs.

JlngHOCTHBIE pPE3yNbTaThl OTPAKAIOT TOTOBHOCTH OOYYArOUIUXCS PYKOBOJICTBOBATHCS
CUCTEMOI MO3UTUBHBIX LIEHHOCTHBIX OPUEHTAlMH M PACIIMpPEHUE ONbITA JEATEIbHOCTH Ha €€
OCHOBE, B TOM YHCJI€ B YaCTHU:

1) mnaTpMoOTH4€eCKOro BOCIIUTAHUS

[IEHHOCTHOTO OTHOIIIEHUS K OT€UECTBEHHOMY KYJIbTYPHOMY, UICTOPUUECKOMY U HAYYHOMY
HACJIEIUIO, TIOHMMAaHUs 3HAuYeHUS XHUMHUYECKONM HayKH B KM3HHM COBPEMEHHOro OOIIecTBa,
CIIOCOOHOCTH BIIAJICTh JOCTOBEPHON HH(OpPMAIHECH O MEePEeIOBhIX JOCTHKCHUSX M OTKPBITHUSIX
MHPOBOM M OTEYECTBEHHON XMMHUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpOiicTBe
MUpa 1 0011ecTBa;

2) rpa’KIaAHCKOT0 BOCIIUTAHMS:

MPEACTABJICHUS] O COIMAIBHBIX HOPMaX W MpaBUIaX MEXKIUYHOCTHBIX OTHOIICHHH B
KOJJIEKTHBE, KOMMYHUKATHBHON KOMIIETEHTHOCTH B OOIIECTBEHHO TIOJIE3HOM, yueOHO-
HCCJIeIOBATEIILCKOM, TBOPUCCKOM U APYTUX BHUIAX JCATEIHHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOI
COBMECTHOI JIeSTEILHOCTH MPH BHIMOJHEHUHN Y4E€OHBIX, [MO3HABATENbHBIX 33]1a4, BHITOJHECHUH
XUMHUYECKUX IKCIIEPUMEHTOB, CO3JJaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUSI K B3aMMOIIOHUMAHHUIO
M B3aMMOIIOMOILM B Tpoliecce 3TOH y4eOHOW AesITeNTbHOCTH, TOTOBHOCTH OIIEHHUBATH CBOE
MOBEJICHUE U TIOCTYNKH CBOMX TOBApHINEH C IMO3UIIMH HPABCTBEHHBIX W MPABOBBIX HOPM C
Y4ETOM OCO3HAHUS MOCIEACTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUS:

MHPOBO33PEHUYECKHE  MPEACTABJICHHUS O  BEIIECTBE M  XMMHUYECKOM  peakiuw,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHM U COCTABJISIIOIIME OCHOBY JUISI
MOHMMAHUSA  CYI[HOCTH HAy4YHOHW KapTUHBI MHpa, NPEIACTaBICHHUS OO0  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHSI MPUPOJIBI, B3aUMOCBS35AX UYEJIOBEKa C MPUPOTHON Cpeoi, 0 poiu
XUMUU B TO3HAHUH 3TUX 3aKOHOMEPHOCTE;

M03HABATEJIbHBIC MOTHUBBI, HAMpPABJICHHBbIC HA IOJTYYEHHWE HOBBIX 3HAHUW MO XUMHH,
HeoOXoauMble 1711 OOBSCHEHUS HaONI0/IaeMbIX TMPOIECCOB U SIBICHUN, IMO3HABATEIbHOM,
WH(GOPMAIIMOHHON U YUTATEIBCKON KYJIBTYPHI, B TOM YHCJIC HABBIKOB CAMOCTOSITEITEHOU paOOThI
C y4eOHBIMHU TEKCTaMH, CIIPABOYHOM JHUTEPATypoH, JOCTYMHBIMU TEXHHMYECKUMHU CpPEACTBAMHU
WH(GOPMAIMOHHBIX TEXHOJIOTHIHA;

uHTepec K OOyYeHHI0 M TO3HAHMIO, JIOO03HATENIBHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa30BaHUIO, MPOEKTHON M HCCIIEOBATEIBCKON JCSITEIIBHOCTH, K OCO3HAHHOMY BBIOOpY
HAINpPaBIEHHOCTU U YPOBHS 00yUYEeHHS B IajbHEHIIeM;

4) ¢popmupoBaHus KyJbTYpPbl 310POBbA:

OCO3HaHUE LEHHOCTH JKM3HU, OTBETCTBEHHOTO OTHOILIEHUS K CBOEMY 3J0pOBBIO,
YCTAaHOBKHM Ha 3JI0pPOBBI 00pa3 >KHU3HU, OCO3HAHUE TIOCIEJACTBUNA U HENPUATHE BPEIHBIX
MpUBBIYEK (YMOTPEOIECHUS alKOrojisl, HAPKOTUKOB, KYypEeHHs), HEOOXOAMMOCTH COOIIOICHUS
npaBul 0€30MaCHOCTH TPHU OOpaIllEeHWH C XMUMHYECKUMHU BEIIECTBAMU B OBITY U peajbHOM
KU3HU;

5) TpyA0BOro BOCIMTAHUSA:

MHTEpeC K MPAKTHUECKOMY M3yUeHHUIO Mpodeccrii U TpyAa pa3lIudHOro pojia, yBaKeHHEe K
TpyAy U pe3yJibTaTaM TpPYJAOBOM JACSATEIBHOCTH, B TOM 4YHCJIE€ HAa OCHOBE NPUMEHEHHS
MpEeIMETHBIX 3HAHWW 10 XUMHH, OCO3HAaHHBIA BBHIOOP WHAMBHUAYAIBHON TpPAaeKTOPHUH



NPOJOIDKeHNUs 00pa30BaHUs C Y4Y€TOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHMMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, YCIEIIHOW MpPOPEecCCHOHANIBHON IEeSTeNbHOCTH U
pa3BUTH HEOOXOAUMBIX YMEHHN, TOTOBHOCTh aJallTUPOBATHCS B MIPO(GECCUOHATILHOM Cpejie;

6) 3K0JI0rMYecKOro BOCIIUTAHMSI:

HKOJIOTHUECKH 11eJIeCO00pa3HOe OTHOIICHHE K MPUPOJE KaK UCTOUHUKY KH3HH Ha 3emie,
OCHOBE €€ CYIIECTBOBAHMS, MOHMMaHHE LIEHHOCTH 3J0pPOBOro M Oe3omacHoro obpasza *KHU3HHU,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (DHU3UYECKOMY M TICUXUYECKOMY 3710POBBIO,
OCO3HaHUE LIEHHOCTU COOJIIO/IEHUS MPaBUiI O€30M1acCHOrO MOBEICHUs MPU paboTe ¢ BeleCTBaMH,
a TaKKe B CUTYaLUsAX, YTPOKAIOIINX 310POBBIO U KU3HU JIIOJIEH;

CIIOCOOHOCTH NPHUMEHATH 3HAHMS, MOJydYyaeMble NMPU HU3YUEHHM XUMHUHU, JUISI PELICHUS
3a]1a4, CBSI3aHHBIX C OKPY>KAIOIEN IPUPOIHOM CPEOM, I MOBBIILIEHUS YPOBHS IKOJIOTHYECKOU
KYJbTYpPbl, OCO3HAHUS TNI00ATBFHOTO XapakTepa SKOJIOIMYECKUX MpoOjieM U MyTed X pelieHHs
IIOCPEACTBOM METOJI0OB XMMHHU, IKOJIOTMYECKOTO MBILUIEHUS, YMEHHUS PYKOBOJCTBOBATHCS MM B
ITO3HABATEJIbHOM, KOMMYHUKATUBHOM M COLMATIbHOM MPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATbBI

B cocraBe MerampenMETHBIX pe3yJNbTAaTOB BBIACISIOT 3HauUMMBbIE ISl (POPMHPOBAHUS
MHUPOBO33PEHUS OOILIEHAYYHbIe TOHATHS (3aKOH, TEOpHs, MPUHLMUI, THIOTe3a, (aKT, CUCTEMA,
MIPOLIECC, IKCIIEPUMEHT U JIPYTOe€.), KOTOPbIE€ UCIOJIb3YIOTCS B €CTECTBEHHO-HAYUYHBIX YUEOHBIX
npeaMeTax U MO3BOJISIOT Ha OCHOBE 3HAHUH M3 3TUX MPEIMETOB (POPMHUPOBATH MPECTABICHUE O
LIEJIOCTHOW HAayYHOW KapTHHE MHpa, U yHHMBEpcalbHble YyueOHbIE NEeHCTBUS (TIO3HABATEIbHbIE,
KOMMYHHUKATHBHBIE, PETyJISTHBHBIC), KOTOpbIE OOecrednBaoT (POpMHUpPOBAHHE TOTOBHOCTH K
CaMOCTOSITETbHOMY ITUIAHWPOBAHUIO U OCYLIECTBIICHUIO YUeOHON JesITEeNbHOCTH.

ITo3naBaTe/IbHbIC YHMBePCAJIbHbIC YUeOHbIe el CTBUS

ba3oBble Jiornueckmne 1eMCTBUSA:

YMEHMSI HCNOJIb30BaTh MNPHUEMBI JIOTMYECKOIO MBIIUIEHUS IIPM OCBOEHUM 3HAHUMU:
pacKpblBaTh CMBICI XMMHUYECKUX TMOHSITUHA (BBIOCNATh MX XapakTepHble MpPHU3HAKH,
yCTaHaBJIMBATh B3aUMOCBS3b C APYTUMH MOHATUSAMH), UCIIOJIB30BATh MOHATUS Il OOBSICHEHUS
OTIENbHBIX (DaKTOB M SBIICHUH, BBHIOMpPATh OCHOBAHUS W KPUTEPUHU IJs KiaccU(UKALUU
XUMHMUYECKHX BEIIECTB U XUMHUUYECKUX PEAKIUI, yCTaHABIUBATh PUYUHHO-CIIEACTBEHHBIE CBSI3U
MeX1y O0BEKTaMH U3yUEHUs, CTPOUTD JIOTUYECKUE PACCYKIEHUS (MHIyKTUBHBIC, IEAYKTUBHBIE,
10 aHAJIOTHH), AEJaTh BBIBO/bI U 3aKIIOUECHMUS;

yMEHHE MPUMEHSTh B Ipoliecce MO3HAHUSA MOHATHUS (IMpeIMETHbIE U MeTallpeIMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEH, HCIOJb3yeMble B XHMHH, MPEOOPa3OBBIBATH IIMPOKO
MPUMEHSEMbIE B XMMHU MOJIEJIbHBIC MPEICTaBICHUS — XUMHUYECKUN 3HAK (CMMBOJI 3JIEMEHTA),
XUMUYeckas (opMysia M ypaBHEHHE XUMHUYECKOW peakiuu — TMpU pelieHuH Yy4eOHO-
MO3HABATENIbHBIX 3a/Jad, C Y4YETOM OTHX MOJEIbHBIX TPEACTABICHUN BBISBISATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPH3HAKH H3Yy4YaeMbIX OOBEKTOB — XMMHYECKHUX BEILECTB U
XUMHUYECKUX pPEeaKIUi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUUYMHHO-CJIEICTBEHHBIE CBSI3U U
IIPOTUBOPEYMS B U3yUAEMBIX IPOLIECCAX U SIBICHUSX.

Ba3zoBble uccienoBarenbckme 1eCTBUS:

YMEHHME HCIOJIb30BaTh IMOCTABJIEHHBIE BONPOCHI B KAYECTBE HMHCTPYMEHTA IO3HAHMS, a
Takke B KayecTBE OCHOBBI i (OPMHUPOBAHUS THUIOTE3bl IO MPOBEPKE MPaBUIBHOCTH
BBICKA3bIBAEMBIX CYKICHMI;

MpUOOpETEHNE OMbITa MO IJIAHUPOBAHUIO, OPraHU3allMM M MPOBEIACHHUIO YUYEHHYECKHX
HKCIEPUMEHTOB, YMEHHE HAOI0aTh 3a XOJIOM IPOLIECCa, CAMOCTOATEIBHO MPOTHO3UPOBATh €ro
pe3ynbTaT, (GopMyJIHpoBaTh OOOOIIEHHS M BBIBOJBI MO pe3yJbTaTaM MPOBEAEHHOIO OIbITA,
HCCIIEIOBAHMsI, COCTABIIATH OTUYET O MPOJIETaHHON padoTe.

Pa6ora ¢ undopmanmueii:

yYMEHUE BBIOMpATh, AHATM3UPOBATH U MHTEPIPETHUPOBATH HH(POPMAILINIO PA3TMYHBIX BHIOB
1 (GopM Ipe/ICTaBICHHUS, [TOJTy4aeMyI0 U3 Pa3HbIX HICTOYHUKOB (HAyYHO-TIOMYJIsipHAs TUTepaTypa



XMMUYECKOTO COAEp)KaHUs, CIOpaBOYHble TmocoOusi, pecypcbl HWHTepHeTa), KpUTHUECKU
OLIEHMBATh IPOTUBOPEUUBYIO M HEJOCTOBEPHYIO HH(OPMALIUIO;

YMEHUE NPUMEHSTh pa3IMyHbIe METOABI U 3allPOCHI MIPH MOUCKEe U 0TOOpe MH(OpMAIK U
COOTBETCTBYIOIIUX JTaHHBIX, HEOOXOAUMBIX JUISI BHITIOJIHEHUS] YUEOHBIX U MTO3HABATENIbHBIX 33]1a4
OIpENIeIEHHOTO THUMA, MPUOOpPETeHHE OmbITa B OOJACTH HCIOJIB30BaHUA HH(OPMAIIMOHHO-
KOMMYHHMKATHBHBIX TEXHOJIOTHM, OBJIaJIeHHE KyJIbTYpPOH aKTUBHOT'O MCIOJb30BAaHUS Pa3IUUYHbIX
MIOUCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMpPATh ONTHUMAJbHYIO (opMy mpencTaBieHUs
nH(bOpMallMl M WUIIOCTPUPOBATh peIlaeMble 3a/ladll HECIOXHBIMU CXEMaMH, Juarpammami,
apyrumu popmamu rpaduky U UIX KOMOMHALUSIMU,

yMEHHE HCMOJIb30BaTh W aHAJIM3UPOBATH B Mpollecce YUeOHON U HCCiel0BaTeNIbCKON
JesTeTbHOCTH MH(POPMALIUIO O BIUSHUU MIPOMBIIIICHHOCTH, CEJIbCKOTO XO03sCTBA U TpaHCIOpTa
Ha COCTOSIHME OKpY Kaloe MPUPOAHON Cpebl.

KoMMmyHuKaTHBHBIC YHHBepcaabHblIe y4eOHbIE 1eHCTBHUA:

yMEHHsS 3aJaBaTh BOIpPOCH (B XoJe Auamora MU (WiIM) JAUCKYCCHH) IO CYIIECTBY
oOcyxnaeMoi Tembl, (OPMYIHPOBATh CBOM TNPEAJIOKEHHS OTHOCHUTEIBHO BBITIOJIHEHUS
MPEJI0KEHHOM 3a/1a4u;

YMEHMSI NIPEACTABIATH NIOJYyUYEHHBIE PE3YJIbTAThl IO3HABATEIBHOM 1E€ATEIBHOCTH B YCTHBIX
U THUCbMEHHBIX TEKCTax; JejaTh MPE3eHTAIMI0 pPEe3yJbTaTOB BBIIOJHEHUS XHWMHUYECKOTO
SKCIIepUMeHTa (J1a00paTOpPHOrO OMbITa, JIAOOPATOPHONH pabOTHl MO MCCIEJOBAHUIO CBOWCTB
BEIIECTB, Y4€OHOTO MTPOCKTA);

YMEHHUSI Y4eOHOTO COTPYJHMYECTBA CO CBEPCTHMKAMHU B COBMECTHOH IO3HABATENIbHON U
UCCJIEIOBATENLCKON JIEATENbHOCTH MPU PEUIeHUHM BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuéTa
O0IIMX HMHTEPECOB W COIJIACOBaHMA MO3UIUH (0OCYXIEHHsS, OOMEH MHEHUSIMH, «MO3TOBBIE
HITYPMbD», KOOPAUHALIMSA COBMECTHBIX JACUCTBUM, ONpe/ielIeHe KPUTEPUEB 10 OLIEHKE KayecTBa
BBITIOJIHEHHOHN paboTHI U JJPyTHE).

PerynsiTuBHbIe yHUBepCcaJIbHbIE Y4eOHbIE 1eHCTBUA:

YMEHHME CaMOCTOSITEIbHO ONPENENATh eI AEATENbHOCTH, TNIAHUPOBATh, OCYIIECTBIATH,
KOHTPOJIMPOBAaTh W TpPU HEOOXOJWMOCTH KOPPEKTUPOBATH CBOKO JESATEIbHOCTb, BbIOUPAThH
HanOonee H(QeKTUBHbIE CIMOCOOBI  pelIeHHsT y4YeOHbIX W MO3HABATENBHBIX  3ajad,
CaMOCTOATENIBHO COCTAaBIIATh WM KOPPEKTUPOBATH IPEUIOKEHHBIM aIrOpUTM ACUCTBUN NIPH
BBITMOJIHEHUM 33/1aHUM ¢ y4ETOM TMOJlyueHHMs] HOBBIX 3HAHUH 00 H3ydaeMbIX OOBEKTax —
BEIIECTBAX U PEaKIMIX, OIIEHUBATh COOTBETCTBUE IMOJIyUEHHOTO pe3yjibTaTa 3asiBICHHOM IIeNu,
YMEHHE UCIIOJIb30BaTh U aHAJIM3UPOBATH KOHTEKCTBI, IPE/IaraéMble B yCIOBUU 3aJaHUM.

MNPEAMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMeTHBIX pe3yJIbTaTOB IO OCBOCHHMIO 00S3aTEIbHOTO COAEPIKaHUs,
YCTAaHOBJICHHOTO JaHHOM (QenepaibHOil paboueld mporpaMMoi, BBIIEISIOT: OCBOCHHbBIE
o0yyarolMMHUCs Hay4Hble 3HAHUsS, YMEHHUS U CIOCOObI JeicTBui, cnenuduyeckue as
npeaIMeTHOW o0nacTu «XHUMHS», BUIBl ACSITEIBHOCTU IO TMOJTYYEHHIO HOBOTO 3HAHHUSA, €ro
MHTEPIpETALNH, IPEOOPA30BAHUIO U IPUMEHEHUIO B PA3IMUHBIX YUEOHBIX U HOBBIX CUTYaLUsX.

K konny oOydeHus B 9 kjacce mpeaMETHbIE pe3yibTaTbl Ha 0A30BOM YpPOBHE JOJIKHBI
oTpaXkaTb C(HOPMUPOBAHHOCTD y 0OYUAIOLIMXCS YMEHUH:

® pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHX MOHATUH: XUMUYECKHH 3JIEMEHT, aTOM,

MOJIEKYJa, HOH, KATHOH, aHUOH, ITPOCTOE BEILECTBO, CJIOKHOE BEIECTBO, BAJIEHTHOCTD,
AJEKTPOOTPULIATEIBHOCTh, CTENEHb OKHUCIIEHUS, XUMHUYECKas peaklMs, XUMUYecKas
CBSI3b, TEIIOBOM 3 (EKT peaklnu, MOJb, MOJSIPHBIH 00BEM, pacTBOp, JIEKTPOIIUTHI,
HEDJICKTPOJIUTHI, AJIEKTPOIUTUYECKAs JUCCOIHUAINSA, PpEeaKIM HOHHOTO OOMEHa,
KaTaJn3aTop, XHWMHYECKOE paBHOBEcHE, OOpaTuMble U HeoOpaTUMblE pPEaKIUu,
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIE ~ PEAaKIMM,  OKHUCIUTENIb,  BOCCTAHOBUTEINb,
OKHMCJIEHHE M BOCCTAHOBJIEHUE, aJUIOTPONHsA, aM(OTEPHOCTb, XUMHUECKasi CBA3b
(xoBaJIeHTHasi, MOHHAas, MeETaJNIM4ecKas), KpUCTAJUIMYECKas peméTka, KOppo3us



METAJIJIOB, CIUIABbI, CKOPOCTb XHMHMUYECKOM peakuuu, IpeleibHO JOIMyCcTUMas
koHneHTpauusa [1JIK BemecTna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMMYECKUX IOHATHH M NPUMEHATH 3TH
MIOHSITHA NIPU ONTMCAHUM BEILIECTB U MX NPEBPAIICHUN;

UCIIONIb30BaTh XMMHUYECKYI0 CHMBOJMKY JJIsl COCTaBJI€HUS (OpPMya BELIECTB U
YPaBHEHUN XUMUUYECKUX PEaAKIINA;

ONpEAENsATh BaJEHTHOCTb M CTENEHb OKHUCJIEHHUS XUMHUYECKHX JJIEMEHTOB B
COECIUHEHMSX pPa3IMYHOIO COCTaBa, NMPHHAUIEKHOCTH BEILIECTB K ONPEAEIEHHOMY
KJIacCy COCAMHEHHH 1o ¢dopmysaMm, BUJ XUMUYECKON CBsI3U (KOBAaJIGHTHAs, MOHHAs,
METaJUIn4YecKas) B HEOPraHMYECKMX COEIUHEHUSX, 3aps)l HMOHA IO XHUMHYECKOM
dbopmye, xapakTep cpeasl B BOAHBIX PAaCTBOPAX HEOPTaHUYECKUX COCTUHEHWH, THI
KPUCTAJIMYECKON PEIIETKN KOHKPETHOTO BELIECTBA;

packpsiBaTh cMbica Ilepuoanueckoro 3akona JI. . MenneneeBa u 1eMOHCTPUPOBATh
€ro MOHMMaHUeE: OMHUCHIBATh U XapaKTepu3oBaTh TabnnuHyo ¢opmy llepuonnyeckoit
CHUCTEMbBl XMMMYECKUX D3JIEMEHTOB: pa3iIuyaTh IOHATHS «IJIaBHasg mnoarpymmna (A-
rpynna)» u «mnobounas mnoarpymmna (b-rpymnma)», Mamsle W OoJbIIME MEPHOIBI,
COOTHOCUTH 0003HAUeHMsI, KOTOpbIE HMEIOTCS B MEpPUOAMYECKON Talmuue, c
YHCIOBBIMU XapaKTEPUCTHUKAMU CTPOEHHUS aTOMOB XMMHUYECKHUX AJIEMEHTOB (COCTaB U
3apsiz sIpa, oolee YnciIo IEKTPOHOB M pacrpeiesieHHe UX MO 3JIEKTPOHHBIM CIIOAM),
OOBSCHATH O0OILIME 3aKOHOMEPHOCTH B HW3MEHEHUU CBOWCTB DJEMEHTOB M HUX
COEMHEHUN B MpEJesiax MaJIbIX NEPUOJO0B M IJIaBHBIX MOATPYMII C YYETOM CTPOCHHUS
UX aTOMOB;

KJIaccu(UIUPOBaTh XMMUYECKHE 3JIEMEHTHI, HEOPIraHUYECKHUE BEIIEeCTBA, XUMHUECKHUE
peakuuu (10 YHUCIy M COCTaBy YYacTBYIOIIMX B PEAKIUH BEILIECTB, MO TEIUIOBOMY
3G deKTy, M0 U3MEHEHUIO CTENEHEH OKUCIEHHUSI XUMUYECKHX 3JIEMEHTOB);
XapakTepu3oBaTh (ONMUCHIBaTh) 0OLIMEe U crHeun(puyeckue XMMHUYECKHE CBOMCTBA
MIPOCTBIX U CIIOKHBIX BEIIECTB, MOATBEPK/1as ONMKMCAaHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPAaBHEHUH COOTBETCTBYIOIINX XUMUYECKUX PEAKIIU;

COCTaBJIATh YPABHEHUS AJIEKTPOJIUTUYECKON JUCCOLUALMM KUCIIOT, IIEJIOYEH U COJIEH,
MIOJIHBIE M COKpAIEHHBIE YPABHEHUS peaklil HOHHOr0 0OMeHa, ypaBHEHMS pEaKLui,
MOJATBEPXKJIAIOLINX CYIIECTBOBAHME TE€HETUYECKOW CBSA3M MEXJIy BeEIEeCTBaMU
pa3IMYHBIX KIIACCOB;

pacKpbIBaTh CYLIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIMM IOCPEICTBOM
COCTaBJICHHSI 3JIEKTPOHHOTO OanaHca ITHX PEeaKIHii;

IIPOrHO3MPOBAaTh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HUX CTPOCHHS, BO3MOXHOCTH
IIPOTEKAaHUsI XMMUYECKUX MPEBPAILEHUI B Pa3INYHbIX YCIOBHUSAX;

BBIYUCIISATH OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BEILIECTB, MAaCCOBYIO
JIOJTI0 XUMUYECKOTO 3JIEMEHTa 10 (hopMyJie COSAMHEHHsI, MACCOBYIO JIOJIIO BELIECTBA B
pacTBope, MPOBOJUTH PACUETHI 0 YPABHEHUIO XUMHUYECKOM peaklnu;

coONMoaTh MpaBHia IMOJB30BaHMA XMMHUYECKOM Mocyqoi U 1ab0opaTOpHBIM
00OpyJIOBaHUEM, a TaKXKe NpaBWiIa OOpalleHHs] C BEIIECTBAMH B COOTBETCTBUH C
MHCTPYKLHMSAMH 10 BBIIOJHEHUIO J1a0OPATOPHBIX XUMHUYECKHX OIBITOB IO MOJIyYEHHIO
1 cOOMPaHHNIO ra3000pa3HbIX BEIIECTB (aMMHAaKa U YIJIEKHUCIIOrO ras3a).



TEMATHYECKOE IINTAHUPOBAHHUE
9 KJIACC

KoanuecTBO 4acoB

Ne HaumeHoBaHMe pa3aesioB U TeM NMPOrpaMMbl JJICKTPOHHIE (ItHPPOBHIC)
/i pasa porp Beero KonTpoabhbie IIpakTH4eckue 06PA30BATEILHBIE PeCYPehI
padoThI padoThl
Pa3nen 1. BenecTBO M XMMHUYECKHE PeaKIIUN
11 [ToBTOpeHue n yrioyOneHne 3HaHU OCHOBHBIX Pa3zesioB Kypca 8 5 1 bubmmorexa [IOK
) KJj1acca https://m.edsoo.ru/7f41a636
1.2 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX PEaKITHii 4 bubmorexa [IOK
: https://m.edsoo.ru/7f41a636
1.3 OIEKTPONUTHYECKAs JUcCoNUannsa. XMMHUECKHE pEeaKlii B pacTBOpax 8 1 1 bubmmorexa [IOK
) ™ a1 At peaxtt p p https://m.edsoo.ru/7f41a636
Wroro no pazaeny 17
Pa3nen 2. HemeTaibl M MX cOeIMHEHUS
21 OO1mas XxapakTepUCTHKA XUMUUECKUX 3JIeMeHTOB VIIA-rpymnisl. 4 1 Bubnuorexa LJOK
) ["anorenst https://m.edsoo.ru/7f41a636
25 OOmas xapakTepucTuKa XuMudeckux aieMeHToB VIA-rpynmnsl. Cepa u 6 Bubmuoreka I[JOK
) e€ coeIMHEHHs https://m.edsoo.ru/7f41a636
23 OO1mmas XxapakTepUCTHKAa XUMHUYECKUX 3JIEMEHTOB VA-rpymniisl. A30T, 7 1 Bubnuorexa LJOK
) dhocdop 1 ux coeMHEHUS https://m.edsoo.ru/7f41a636
24 OO1ast xapaKTepUCTHKA XUMUYECKUX 3JIeMeHTOB [V A-rpymnmsl. ] 1 ) Bubmuorexa LJOK
) Yriepo ¥ KpeMHUH 1 UX COeTMHEHHUS https://m.edsoo.ru/7f41a636
Hroro no pazaeny 25
Pa3nen 3. MeTaJuibl M HX COeIMHEHHUS
N bubnuoreka [JOK
31 Obmpe cBolicTEa MCTAILIOR 4 https://m.edsoo.ru/7f41a636
. Bubnuoreka IJOK
3.2 Bakneimue MeTajiabl U UX COeIUHEHUS 16 1 2 https://m.edsoo.ru/7f412636
Hroro no pazaeny 20
Pa3nen 4. Xumus u okpy:kapmas cpeaa
4.1 BemecTBa 1 MaTepuanbl B )KU3HH YEIOBEKA 3 bubnuoreka [IOK




https://m.edsoo.ru/7f41a636

Hroro no pazaeny 3
p 3 bu6nmoreka [{OK

C3CPBHOC BpeMI https://m.edsoo.ru/7f41a636
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IHOYPOYHOE IINTAHUPOBAHUE

9 KVIACC
N KosunvecTBo yacoB
[
. Tema ypoka
/i yp Beero KonTtpoasnsbie | IIpakTndeckn Mo naany Mo daxty
padoThI e padoThI
a} [loBTOpeHHE OCHOBHBIX BOIPOCOB Kypca 8 05.09
KJjlacca
Crenenp okucienus. OBP. 1 08.09
TennoBble 3((EKThl XUMUYECKUX PEaKIIi 1 12.09
CKOpOCTh XMMUYECKUX PEAKIIUMN. 1 15.09
[TpakTruueckas padota 1. 3yuenue BausHUA
5. | ycioBHi IPOBEACHUS XUMUYECKOM pEaKIUU Ha 1 1 19.09
€€ CKOPOCTb.
Konrponsnas padora Nel mo teme «IloBropenue
6. | u yrnyOieHue 3HaHUH OCHOBHBIX Pa3/iesioB Kypca 1 1 22.09
8 Kjlacca»
06 LT
7 patumble peakiuu. [IoHsTHE 0 XMMUYECKOM 1 26.09
PaBHOBECHH.
Cymnocts nporecca I/1C 1 29.09
Jucconuanus KMCIOT, OCHOBAHUM M COJICH 1 03.010
10.| duccoumanusi KUCIOT, OCHOBAHUM U COJIEN 1 06.10
11 CnaOble U cuibHbBIE 3JIEKTPOIUTHI. CTENEeHb 1 10.10
JIMCCOIUAIUU.
12.| Peakuuu MOHHOTO OOMEHA. 1 13.10
13.| TI'maponu3s coseil. 1 17.10
ITpaxTrueckas padota 2. Pemenue
14.| »sKcnepUMMEHTalbHBIX 3a/1a4 1o Teme "CBoiicTBa 1 1 20.10

KHMCJIOT, OCHOBAaHUM U COJIEH KaK dJIEKTPOJIUTOB"




15.| XapakTepucTuka rajJoreHoB 1 24.10
16.] Xiop 1 27.10
17.| OO0o0Ouenue U cucTeMaTU3ansa 3HaHUI 1 31.10
18.| XJopoBOAOPOA: MOJIYUYEHHE U CBOMCTBA 1 03.11.
Konrponsnas padora Ne2 o teme
19.| «DaeKTpoJUTHYECKas AUCCOIUALINS. 1 07.11
XUMHYECKUE PEAKIIUU B PACTBOPAX)
20.| Amnamus k\p. CoJsiHast KUCJIOTa U €€ COJIH. 1 10.11
21 [Ipaktrueckas padota 3. [lomydeHue consiHoM 1 14.11
‘| KHCIIOTBI M U3YYEHHE €€ CBOMCTB. ]
22.| XapakTepUCTUKA KUCIOPOAA U CEpBI 1 17.11
23.| CBoiicTBa ¥ MPUMEHEHUE CEPHI. 1 21.11
24.| Cepoonopon. Cynbpuusl. 1 24.11
25.| Okcua (IV). Cepaucras Kkuciora. 1 28.11
26.| Oxkcua (VI). Cepnas kucnora. 1 01.12
[Ipaktuueckas padora 4. Pemenue
27.| »KcHnepuMEHTaIbHBIX 3a/1a4 1o TeMe "Kuciaopona 1 05.12
u cepa"

)8 Xapakrepuctuka azota u gochopa. Ousudeckue 1 08.12
‘| ¥ XMMHYECKHE CBOMCTBA a30Ta. ]
29.| Ammwmax. 1 12.12
30, IIpakTrnueckas pa6v0Ta 5. Ilonyyenne ammMuaka u 1 1512

W3YYEHUE e€ro CBOMCTB.
31.| Coau aMMOHUS. 1 19.12
32.| AB3oTHas KucioTa 1 22.12
33.| Conu a30THOM KUCIOTHI. 1 26.12
34.| dochop 1 29.12
35.| Oxcun docdopa (V). DocthopHas kucnora u ee 1 09.01




COJIN.

XapakTepucTHKa yriepoia U KpeMHHUSL.

36. 12.01
AsuioTponus yriepoja
37.| Xwumuueckue CBOMCTBA yriaepoaa. Ancopouus. 16.01
38.| Oxkcwua yrinepona (II) - yrapnsrii ras. 19.01
39.| Okcuna yriepona (IV) - yrinekucibiii ras. 23.01
40. VYronbHas kucnora u e€ conu. Kpyrosopor 26.01
YIJIEpO/ia B IPUPOJIE.
[TpakTrueckas padota Ne 4 o reme "llomyuenue
41.| yrnekucioro rasa. KauectBeHHas peakuus Ha 30.01
KapOoHaT-HOH"
42.| Kpemumii. Oxkeug kpemuust (IV). 02.02
43, Kpemuuesas kucnora u ee conu. CTexno. 06.02
IlemeHT.
44.| XapakTepucTHKa METAJJIOB 09.02
45 Konrponbnas padora Ne3 mo teme «Bakneimue 13.02
‘| HeMeTaJJIbl U UX COEIMHEHUS '
46. HaxoxaeHrue MeTasioB B IPUPOAE U o0IIHe 16.02
CIoco0bI UX MOJIyYEHHE.
XUMHYECKUE CBOWCTBA METAJIOB.
47. DIeKTpOXUMHUYECKHUI Psij HANPSKESHUI 20.02
METAJIJIOB
48.| CruiaBbl. 23.02
49.| IIleno4Hble METAJIBI 27.02
50.| Marnuii. [llenoyHo3emenbHbIE METAIIIBI. 01.03
51 Baxwneiimue coenuHeHus kanbuus. KecTKOCTbh 05.03
BOJIbI.
52.| AmroMuHMiA 12.03
53.| Baxkneiinue coefMHEHUS aIIOMHHUSL. 15.03




54.| Xeneso 1 19.03

55.| OO000menue u cucteMaTn3ays 3HAaHUI 1 22.03

56.| CoemuHeHus xenesa. 1 26.03
[TpakTrueckast pabora Ne 7 Pemenue

57. " " 1 29.03
HKCIIEPUMEHTAIBHBIX 3a/1a4 110 Teme "MeTtasuibl.

58.| Oprannuyeckas XUMHs 1 02.04

59.| IlpenenbHble (HACBIILIEHHBIE) YTIIEBOIOPOIBI. 1 05.04

60.| Hemnpenenvubie (HeHachIeHHbIE) YB 1 09.04

61.] OO0o0OIIEeHNE U cUCTEMAaTHU3alMsI 3HAHUM 1 12.04

62.| Ilonumepsl. 1 16.04

63.| IlpousBognsie YB. CriupTsl. 1 19.04

64.] OO000IIEHnEe U cUcTEMATU3AINAS 3HAHNI 1 23.04

65, Konrponbnas padora Ne4 o teme «Baxneiimue 1 26.04
METaJUIbl U X COSTMHEHUS
AHanmu3 KOHTpoIbHOM paboTel. KapOoHOBBIE

66. 1 30.04
kucaoThl. CiiokHbIe 3uphl. JKupsbl.

67.| VYriueBonpbl. 1 04.05

68.| AmMuHOKHCIOTHL benku. 1 07.05

69. P€3ep]iHBII/I ypok. O6001IeHre U CHCTeMaTU3alus 1 10.05
3HaHUU

70, Pe3ep]iHBII/I ypok. O60011eHre U cCUCTEMaTHU3aLUs 1 14.05
3HAHUI

71, P€3ep]iHI)II/I ypok. O000111eHne U cucTeMaTu3amus 1 17.05
3HaHUU

72, PGSGp]iHBII/I ypok. O60011eHe U cCUCTeMaTH3aLUs 1 21.05
3HAHUI
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