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INOACHUTEJIbBHAS 3AIINCKA

[TporpammMa o XMMHUK Ha YpOBHE OCHOBHOTO 00IIeTr0 00pa3oBaHus COCTaBJIEHA HA OCHOBE
TpeOOBaHUIl K pe3yJabTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTeNbHOIl MPOrpaMMbl OCHOBHOT'O
obmero obpazoBanus, npeacraBieHHbBIX B PI'OC OO0, a takxke Ha OCHOBE GenepalbHON
pabouell mporpammbl BocnuTaHus, nporpammel BocnuTanuss MKOVY «Cenunckas cpenHss
oOmieoOpa3oBarenpHasl MIKOJa», C Y4€TOM KOHIEMIHMU MPENoJaBaHus y4eOHOro mpeaMera
«Xumus» B 00pazoBaTeNbHBIX Opranm3anusix Poccuiickoit deaepanum.

OBLIASA XAPAKTEPUCTUKA YYEBHOI'O ITIPEIMETA «XUMMUSD»

[IporpaMmma mo XuUMHUM Ja€T MPEACTABICHUE O IENAX, OOIIeld CTparernu OOydYeHUs,
BOCIIUTAaHUS M Pa3BUTHA OOYYAIOIIUXCS CPEACTBAMH y4eOHOrOo NpEAMETa, YCTaHABIHUBACT
o0s3aTenbHOE MPEIMETHOE COofepxKaHue, IpeaIycMaTpUBaeT paclpeesieHue ero mo Kiaccam U
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TeMaM MPOTrpaMMbl 110 XUMUH, ONPeAeseT KOJIMUEeCTBEHHbIE
M KaueCTBEHHBbIE XapaKTEPUCTUKH COJEP’KAHUS, PEKOMEHIYEMYIO IIOCJIEI0BAaTEIbHOCTh
U3YYEHUS XUMHUU C y4ETOM MEKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3EH, JIOTUKH Yy4eOHOTO
mpolecca, BO3PaCTHBIX 0COOCHHOCTEH 00yUaroluXCsl, ONpeAesieT BO3SMOKHOCTU MpeaMeTa AJis
peanuzanuu TpeOOBaHUM K pe3yabTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl Ha
YPOBHE OCHOBHOT'O OOIIIEr0 00pa30BaHus, a TakKe TpeOOBaHUM K pe3ybTaTaM 00y4eHHs] XUMUU
Ha YpOBHE LeJeil Wu3ydyeHHUs NpeaMeTa U OCHOBHBIX BHJOB yue€OHO-IIO3HABATEIbHOMN
JEeSTEIIbHOCTH 00YYaroIIerocs o OCBOCHUIO Y4EOHOTO COJIepKaHusl.

3HaHME XUMUH CIIY’)KUT OCHOBOH A1 (pOopMHpPOBaHUS MUPOBO33pEHUsT 00ydaroerocs, ero
NPEICTaBICHUN O MAaTePHAILHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (POPMHUPYEMbIE XUMHUECH
IIPEJICTaBICHUS O B3aUMOIPEBPAIICHUAX SHEPTUU U 00 HBOJIIOLIMY BEILIECTB B IPUPOJIE, O MYTAX
pelieHuss riI00albHBIX MPOOJIEM YCTOWYMBOTO pPAa3BUTHS YEIIOBEYECTBA — CHIPHEBOIA,
SHEPreTUYeCKOM, MUIIEBOM U SKOJIOrHUECKO 0e30MacHOCTH, MPOoOIeM 3paBOOXPAHECHHUS.

N3ydenune xumun:

CIOCOOCTBYET pealu3aliid BO3MOXKHOCTEH JJisi caMopa3BUTUS U (OpPMHUpPOBaHUS
KYJIBTYpBI JINYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHON rpaMOTHOCTH;

BHOCHUT BKJIaJ] B (JOPMHPOBAHUE MBILIUIEHUS U TBOPUYECKHX CIIOCOOHOCTEH 00ydarouuxcs,
HaBBIKOB MX  CaMOCTOSITEJIbHON  yuyeOHOH  JesATeIbHOCTH, SKCIEPUMEHTAIbHBIX U
UCCJIEIOBATEIbCKUX YMEHHI, HEOOXOJUMBIX KaK B IIOBCEJHEBHOM JKU3HHU, TaK U B
MpoeCCHOHAIBHON JESATEIHHOCTH;

3HAKOMHUT €O CHEUU(UKON HAydyHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI IE€JIOCTHOTO
B3IJIsA/1a HAa €JMHCTBO MPHUPOJIBI U YEJIOBEKA, ABJISIETCS OTBETCTBEHHBIM 3TAalloM B ((OPMUPOBAHUU
€CTECTBEHHO-HAYYHON TPaMOTHOCTH O0Y4YarOIINXCS,

crocoOcTByeT (HOPMUPOBAHHUIO IIEHHOCTHOTO OTHOUIEHUS K €CTECTBEHHO-HAYyYHBIM
3HAaHUSM, K TMPHUPOJIE, K 4YeJOBeKY, BHOCHUT CBOH BKJaJ B SKOJOTHYECKOE 0Opa3zoBaHME
o0yJaromuxcs.

JlanHble HampaBiieHHs B OOy4YEHHHM XMMHUHU 00€CIeYMBAIOTCS Crenu(UKON Coaep KaHUs
yueOHOro mpeaMeTa, KOTOPBIA SIBISIETCS TEJaroruueckd aJanTHPOBAHHBIM OTpPakKeHHEM
0a30B0il HayKH XMMHHU Ha ONpPEAEIEHHOM dTarne e€ pa3BUTHsL.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 0OIIero oOpa3oBaHHs OPUEHTHPOBAH HAa OCBOEHUE
00y4aroIMMHUCS CUCTEMbI MIEpBOHAYATIbHBIX MOHATHI XUMHUHU, OCHOB HEOPraHUYECKOH XUMHUHU U
HEKOTOPBIX OTAENIbHBIX 3HAYMMbIX MOHATHH OPTraHUYeCKOW XUMUH.

CrpykTypa colepkaHHs MPOrpaMMbl 10 XUMHH C(HOPMHPOBaHA Ha OCHOBE CHCTEMHOTO
noaxoja kK eé msydeHuro. CopepxaHHE CKIIAAbIBAETCSI U3 CUCTEMBI MOHATUH O XMMHUYECKOM
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JJIEeMEHTE W BEUIECTBE M CHCTEMbl MOHATUH O XHUMHUYeckol peakuuu. OOe 3T CUCTEMBbI
CTPYKTYPHO OPTraHU30BaHbl MO TMPUHIMITY MOCJIEI0BATEILHOTO PA3BUTHUSI 3HAHWW HAa OCHOBE
TEOPETHUUECKUX MPECTaBICHUN Pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJISIPHOT'O YYEHHS KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;

— Ilepuonuueckoro 3akona /[. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMMUU;

— YYEHHUSI O CTPOCHHUH aTOMa U XUMHUYECKOU CBSI3H;

— IIPEJCTABICHUN 00 AJIEKTPOIUTUICCKON AUCCOIUAINH BEIIECTB B PACTBOPAX.

Teopernueckne 3HAHUS PACCMATPUBAKOTCS HA OCHOBE SMIIMPUYECKH IOJYYEHHBIX M
OCMBICJICHHBIX (DaKTOB, pa3BUBAIOTCS IIOCIEOBATEILHO OT OJIHOTO YpPOBHSA K JpPYromy,
BBITIONHSST (YHKIIUM OOBSICHEHHUS W TPOTHO3MPOBAHMS CBOWCTB, CTPOCHHS M BO3MOXHOCTEH
MPaKTUYECKOr0 MPUMEHEHHUSI U MOTYYEHUS U3y4aeMbIX BEILIECTB.

OcBoeHHe MPOrpaMMbl O XUMHUHU CIIOCOOCTBYET (HDOPMUPOBAHMIO TPEACTABICHUS O
XUMUYECKON COCTAaBJSIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CHUCTEMHOM MpPUPOJBI,
LEHHOCTHOTO OTHOIIEHHUS K HAyYHOMY 3HaHUIO U METOJIaM MO3HaHus B Hayke. M3yuenue xumuun
MPOUCXOAUT C TPHUBJICYCHUEM 3HAHUW W3 PAHEC W3YUYCHHBIX YYEOHBIX MPEIAMETOB:
«Oxpyxaromuit Mup», «buonorus. 5—7 knacce» U «Pu3uka. 7 Ki1ace.

HEJIN U3YUEHUSA YYEGHOI'O ITIPE/IMETA «XUMUWUS»

[Tpu u3y4eHNN XUMUU TPOUCXOAUT (HOPMHUPOBAHKUE 3HAHUI OCHOB XMMHYECKON HAyKH KaK
00J1aCTH COBPEMEHHOTO €CTECTBO3HAHUSI, IPAKTUUECKON JEATEILHOCTH YEJIOBEKA U KaK OJTHOTO
U3 KOMIIOHEHTOB MHUPOBOW KyIbTyphl. 3ajada y4eOHOro mpeaMera COCTOUT B (pOpMHpPOBAHUHU
CUCTEMbl XUMHUYECKHX 3HAHHM — Ba)KHEHIIMX (DAKTOB, MOHSATHI, 3aKOHOB M TEOPETHUYECKHUX
MOJIOKEHUH, JOCTYIHBIX OOOOIICHWH MHPOBO33PCHUYECKOTO XapaKTepa, s3blKa HAyKH, B
MpUOOIIEHNN K HAYYHBIM METOJIaM MTO3HAHUS TIPU U3YUYCHUH BEIIECTB M XUMHUECKUX PEaKIINil, B
dbopMUPOBAaHUM ¥ PA3BUTHH T[O3HABATENIbHBIX YMEHUH M HMX MPUMEHEHHH B Y4eOHO-
MO3HABATENILHON U y4eOHO-UCCIIE0BATEIbCKOM 1eATeIbHOCTH, OCBOGHUH MPAaBHII 0€30MacHOT0
oOparieHus ¢ BeeCTBAMH B IIOBCETHEBHOM JKU3HMU.

[Ipn u3yuyeHUH XMMHUU Ha YPOBHE OCHOBHOT'O OOIIEro oO0pa3oBaHUs BaKHOE 3HAUCHHUE
MPUOOpPENHN TaKKe 1eH, KaK:

— (popMmHupoOBaHUE MHTEIIEKTYaTbHO PAa3BUTON JIMYHOCTH, TOTOBOW K CaMOOOpPa30BaHHUIO,
COTPYAHUYECTBY, CaMOCTOSITEIbHOMY TMPUHSATHUIO PEUIEHUH, CIMOCOOHON aJanTHpOBATHCS K
OBICTPO MEHSIONIMMCS YCIOBHSM KU3HU;

— HAaNpaBJICHHOCTh OOYYEeHHS Ha CHCTEMaTHYecKoe MpuoOIIeHrne O00ydJarmuxcs K
CaMOCTOSITEJIbHOW ~ IO3HABAaTEJIbHOW  JESATENbHOCTH, HAay4YHbIM  METOJAM  IIO3HaHUS,
(GOpMUPYIOITUM MOTUBAIIMIO U Pa3BUTHE CITOCOOHOCTEN K XUMUU;

— ofecrieueHue YCJIOBHMM, CHOCOOCTBYIOUIMX MPHOOPETEHUIO OOYYaIOLIMMUCS OIbITa
pa3HoOOpa3HON /EATeIbHOCTH, MO3HAHUS M CAMOIIO3HAHUS, KIIFOUEBBIX HABBIKOB (KIFOUYEBBIX
KOMTIETEHIIHI ), UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE JJIs1 PA3IMYHBIX BUAOB JEATEIbHOCTH;

— ¢opmupoBanue oOmel GyHKIIMOHATFHON U €CTECTBEHHO-HAYYHON IPaMOTHOCTH, B TOM
YUCJI€ YMEHUN OOBSICHATH U OLICHUBATH SIBIICHUS OKPYXKAIOIIETO MHUpPA, WCIOJIb3yS 3HAHHS U
OTBIT, TOJYYCHHbIE MPU H3yYECHUH XUMHUHU, MPUMEHATh HMX TNpPU pElIeHUH MmpobdieM B
IIOBCEIHEBHOM JKU3HU U TPYAOBOH IEATENBHOCTH;

— ¢opMHpOBaHHE Y 00YUAIOIMINXCS TYMAaHUCTUYECKUX OTHONICHUH, TOHUMAaHHMS IIEHHOCTH
XUMUYECKUX 3HAHUU I BBIPAOOTKH DKOJOTHYECKH II€IeCO00pa3HOro TMOBEJEHUS B OBITY U
TPYJIOBOM JEATEIBHOCTH B LIEJIAX COXPAHEHMS] CBOErO 370POBbS M OKPYKAIOIIEH NPUPOIHOMN
cpensl;



— pa3BUTHE MOTUBAIIUU K 00YUEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCITHTAHHUIO
HAa OCHOBE YCBOGHUS OOIIEYEIOBEYECKUX IICHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY
npouiIs ¥ HAPABICHHOCTH JTATbHEHUIIIEro 00ydeHusI.

MECTO YYEBHOI'O TIPEAMETA «XUMMUSI» B YYUEBHOM IIJIAHE

OO11ee YUCIIO YacoB, OTBEACHHBIX IS M3yYCHHUS XMMHUHU HA YPOBHE OCHOBHOI'O OOILEIrO
oOpa3oBanus, coctaiseT 136 gacos: B 8 kinacce — 68 yacos (2 gaca B Hesieno), B 9 kinacce — 68
4acoB (2 4aca B HEJIENIO).



COILEPKXAHUE OBYYEHUSA

9 KUIACC

BemecTBo M XUMHYeCKasi peaKusi

Ilepnonnueckuit 3akoH. Ilepmoamueckas cucrema xumuyeckux saemeHtoB J[. .
MenneneeBa. CTpoeHune aToMOB. 3aKOHOMEPHOCTM B HW3MEHEHUM CBOMCTB XUMHUYECKHX
AJIEMEHTOB NEPBBIX TPEX MEPUOAOB, Kalus, KaldbLUs U UX COEAMHEHUH B COOTBETCTBHM C
II0JIO’KEHUEM 3JIeMEHTOB B [lepronyeckoii cucTeMe U CTPOEHUEM UX aTOMOB.

CrpoeHue BemecTBa: BHAbBl XUMUYECKON CBA3M. THIBI KPUCTAJUIMYECKUX PEHIETOK,
3aBUCUMOCTh CBOWCTB BEIIECTBA OT THUMA KPUCTAUIMYECKOW PEIIETKHM M BUAA XUMUYECKON
CBSI3H.

Knaccudukanus ¥ HOMEHKIATypa HEOPTaHWYECKUX BEIIECTB. XWUMHUYECKHE CBOWCTBA
BEILECTB, OTHOCAILIMXCS K Pa3JIMYHBIM KJIACCAM HEOPraHUYECKUX COCIMHEHMM, Ie€HeTHYecKas
CBSI3b HEOPraHWYECKHUX BELIECTB.

Knaccugukanus XUMUYECKUX Peakuil Mo pa3IudHbIM MpHU3HAKaM (IO YUCIY U COCTaBy
YYaCTBYIOUIMX B pEAKIUH BEUIECTB, 1O TEIJIOBOMY J(PQEKTy, MO H3MEHEHHUIO CTEleHeH
OKHUCJICHUS XMMHUYECKUX DJIEMEHTOB, IO OOpaTUMOCTH, MO YYACTHIO KaTalu3aropa). JK30- U
SHJIOTEPMHUUYECKHUE PEAKIIUU, TEPMOXUMUYECKHUE YPABHEHUSI.

[TonsiTne 0 cxopocT XUMHUYEcKOH peakiuu. [loHsTHe 00 0OpaTHMMBIX M HEOOPATUMBIX
XUMHUYECKHX peakuusx. [IoHATHE O TOMOreHHBIX U TeTeporeHHbIX peakuusx. [lonstue o
karanusze. IloHsTe O XuMHUyeckoM paBHOBecHH. DaKTOphL, BIMSIOUIME HAa CKOPOCTh
XUMUYECKON PEaKLUU U MOJIOKEHUE XUMUYECKOTO paBHOBECHS.

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKLIMU, DSJIEKTPOHHBIM OallaHC OKHUCIUTENIBHO-
BOCCTAaHOBUTENIBbHON peakiuu. CocTaBlieHUE YpaBHEHUH OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxuil C UCIOJIb30BaHUEM METO/Ia IIEKTPOHHOr0 OanaHca.

Teopust 37EKTPOIIUTUUECKON AUCCOLMALMU. DJIEKTPOIUTHl U HEANEKTPOJauThl. KaTHoHBI,
AQHUOHBI. MexaHM3M JMCCOIMAllMM BEUIECTB C PAa3IUYHbBIMU BHJAAMU XHUMHUYECKOH CBS3U.
Crenens aucconuanuu. CUIbHBIC U CIa0bIe DJIIEKTPOTUTHI.

Peakiun moHHOro oOMeHa. YClIOBHs HMPOTEKAHUS peakiMii HOHHOTO OOMeHa, MOJHbIE U
COKpAaIEHHBIE MOHHBIE ypaBHEHUs peakiuil. CBOMCTBa KUCIIOT, OCHOBAaHWI M COJIEH B CBETE
NpEJCTaBICHU 00 3JIEKTPOIUTUYECKON aucconuanuu. KadecTBeHHblE peakIUuu Ha HOHBI.
[TonsTHE O THIPONHN3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJEISMU KPUCTAJUIMYECKUX PEIIETOK HEOPraHWYECKUX BEIIECTB —
METAJJIOB M HEMeTaluioB (rpagura M anmasza), CIOXKHBIX BELIECTB (XJOpuia HATpus),
UCCJIEIOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOM peakIuu OT BO3ACHCTBUS PA3IUYHBIX
(bakTOpOB, HCCIEI0BAaHUE 3JIEKTPOIIPOBOJHOCTU PACTBOPOB BEILIECTB, IMpoOLEcca AUCCOLMALUU
KHCJIOT, Inenodyed M coined (BO3MOXKHO MCIIOJIb30BAaHHE BHUAEO MaTepHalioB), IMpPOBEAECHUE
OTBITOB, WIITIOCTPUPYIOIIUX IMPHU3HAKU NMPOTEKaHMs peakiuii MoHHOTO oOMeHa (oOpa3zoBaHHE
ocajka, BblAelieHHe ra3a, oOpa3oBaHUE BOJbI), OIBITOB, WJUIIOCTPUPYIOUIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKLUUi (FOPEHHE, PEaKUUU DPA3I0KEHUs, COCAUHEHHUS),
pacrno3HaBaHWE HEOPraHMYECKHX BELIECTB C IMOMOIIBIO KAaYECTBEHHBIX pEaKLUi Ha HOHBI,
pelleHne SKCIepUMEHTaIbHBIX 3a/1a4.

HemeTaibl 4 MX coeJUHEHUS

OOmast xapakTtepucTuka TajgoreHoB. OcoOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE
crerieHu okucineHusi. CtpoeHue M (PU3NYECKHE CBOWCTBA IMPOCTHIX BEIIECTB — TaJOI€HOB.
XvMHYeCKHEe CBOMCTBA Ha MpHMepe Xjopa (B3aMMOJEHCTBHE C MeTaulaMH, HEeMeTalllaMu,
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miesnoyamu).  XjopoBogopoa. ConsHas KHACIOTa, XHUMHYECKHE CBOWMCTBA, IOJydYeHUE,
npuMeHeHue. [IleicTBre X1opa U XJIOpOBOIOPOJa HAa OpraHu3M 4elloBeKa. BaxxHenmue XJIopuasl
U X HaXO0XJIEHUE B IPUPOJIE.

OOmas xapakrepuctuka 37geMeHTOB VIA-rpynnbel. OCOOEHHOCTH CTPOEHHUsSI aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHue M (pu3nyecKre CBOWCTBA MPOCTBIX BEIIECTB —
KHCJIOPO/Ia M Cepbl. AJUIOTPOIHBIE MOJAM(PHUKAINN KUCIOPOJa U Cepbl. XUMHUECKUE CBOWCTBA
cepel. CepoBOJOpOA, CTpoeHHE, (U3NYECKHEe M XMMHUYECKHe CBOMCTBA. OKCHIBI CEpbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (U3UYECKHE M XMMHUYECKHE CBOMCTBA
(oOme kak IpeICcTaBUTENs Kiacca KUCJIOT M creuuduueckue). XUMHUYECKUE pPeakluy,
JeKallMe B OCHOBE IPOMBILIUIEHHOIO crnoco0a MoJydyeHus cepHo KuciotTbl. IlpumeHneHue
cepHOi KuCIOThl. COJM CePHOM KHCIOTHI, KAUeCTBEHHAS peakuus Ha cynbgaT-uoH. Haxoxnenue
ceppl M €€ COCIMHEHUM B mpupoae. XHUMHMUYECKOE 3arpsi3HEHHE OKPYKAIOWEH Cpenbl
COEIMHEHUSMH cepbl (KMCIOTHBIE NOXAM, 3arpsa3HEHUE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
IPEIOTBPALLIECHUS.

OO6mass xapakrepucTuka 31eMeHTOB VA-rpymnnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble CTENEHH OKHCICHMsS. A30T, pacHpocTpaHeHHWe B Hpupoie, (U3UUecKue u
XUMHYecKHe cBoiicTBa. KpyroBopot a3ora B npupoje. AMMHUak, ero Gpu3n4eckue U XuMUYECKHUe
CBOWCTBA, MOJIyueHue u npuMenenue. Conu aMMOHUS, NX (PU3NYECKHE U XMMUYECKHE CBOMCTBA,
npuMmeHeHue. KauecTBeHHas peakuys Ha MOHBI aMMOHHS. A30THas KHUCIIOTa, €€ IOJIy4eHUE,
¢u3nueckue M XUMHUYECKUE CBOilcTBa (0OmIMe Kak MpeAcTaBUTENs Kiacca KUCIOT U
cneunduyeckue). Mcnonap3oBaHWe HUTPATOB U COJEH aMMOHHUS B KauyecTBE MHUHEPAJIbHBIX
ynoOpeHuii. XuMHUYECKOe 3arpsi3HEHHE OKPYKAIOIIeH Cpebl COCIUHEHUSIMHU a30Ta (KUCIOTHBIC
JOX/IM, 3arpsi3HEHHE BO37yXa, MOYBBI M BOAOEMOB). Docdop, ammoTpormHbie MOTUPHUKAIINA
docdopa, duznueckue u xumudeckue cpoiictBa. Okcun docdopa (V) u pochopnas kuciora,
du3nueckue M XUMHMYECKHE CBOWCTBa, nosiyuyeHue. lcmonb3oBanue QocdaroB B KauecTBe
MUHEPATBHBIX YIOOPEHU.

O6mass xapakrepuctuka 3yeMeHToB |VA-rpynmbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapaKTepHbIe CTENEHH OKUCIEHHs. YTIepoJ, alFIOTPONHbIE MOIU(BUKAIIMH, PACIIPOCTPAHEHUE B
npupoze, pusnueckue U XuMudeckue cBoictra. Ancopbuns. KpyroBopotT yrieposaa B mpupoe.
Oxkcuapl yriaeposaa, ux pU3NYECKUe U XUMHUYECKHE CBOMCTBA, JIEHCTBUE HA JKUBBIE OPraHU3MBbI,
NOJTyYeHHE U TPUMEHEHHE. DKOJOTHYeCKUe MpoOIeMbl, CBsI3aHHbIe ¢ okcuaoM yriepoaa (1V),
TUIOTe3a I100aJbHOro MOTEIJICHUs KJIMMarta, MapHUKOBbIN 3¢ dekt. YrompHas kuciora u e
COJM, UX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, MoJydeHHe M mnpumeHeHue. KauecTBeHHas
peakuuss Ha  KapOoHaT-uoHbl. Mcnonp3oBanume  kapOoHaToB B OBITY, MEIUIIMHE,
MPOMBIIIJIEHHOCTH U CEIbCKOM XO35HCTBE.

[TepBoHauanbHble MOHATHS 00 OPraHMYECKUX BEIIECTBAaX KaK O COCTUHEHHUSX YIiepoja
(MeTaH, 3TaH, JTWJIEH, AaleTWUJIeH, ATAaHOJ, IJMIEPHH, YKCyCHas Kuciora). IIpupoaHsie
UCTOYHUKU YIJIEBOAOPOAOB (Yrojib, HPHUPOJAHBIM Ta3, HEPTh), MPOAYKTHI UX HepepaboTKu
(6eH3uH), UX PO B OBITY M MMPOMBIIUICHHOCTH. [I0HITHE O OMOIOTHYECKH Ba)KHBIX BEIIECTBAX:
XKHUpax, Oelkax, yrieBoJaXx — M HMX pOJM B KM3HM YeloBeka. MarepuaabHOe €IMHCTBO
OpPraHMYECKHUX U HEOPraHMYECKUX COCTUHEHUI.

Kpemuuii, ero ¢Qusuueckre U XUMHYECKHE CBOWMCTBA, IOJIYYEHHE M IPUMEHEHHUE.
Coenunenus kpemMHusi B mnpupone. OOmme mnpencraBieHus o6 oxcuae kpemuus (IV) u
KpeMHHUEBOM kucioTe. CUIMKAThI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaskHeiimue
CTpOMTENbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeToH, xene300eToH. [IpoGiembl
0€30MacHOr0 UCMOIb30BaHUS CTPOUTEIBHBIX MATEPHAJIOB B TIOBCETHEBHOM JKU3HU.
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Xumuueckuii IKCnepumenm:

u3ydeHre oOpa3l0B HEOPraHMYECKUX BEILIECTB, CBOMCTB COJISTHOW KHCIIOTHI, IPOBEACHUE
Ka4eCTBEHHBIX PEAaKLUWi Ha XJIOPUA-UOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHHS, OIBITHI,
oTpakarolue (pU3N4YecKue U XMMUYECKHE CBOMCTBA I'aJOT€HOB M UX COEAMHEHUH (BO3MOXKHO
UCIIOJIb30BaHUE BHJEOMATEPUANIOB), O3HAKOMIIEHHE € O0pa3laMu XJIOPUAOB (TaJIOr€HHUJIOB),
O3HaKOMJICHHE ¢ o0pa3namu ceppl M €€ COCIMHEHMAMHU (BO3MOXHO HCIIOJIb30BaHHE
BUZEOMATEepHUaoB), HaONIOJeHUEe Tpouecca OOYIJIMBaHHUS  caxapa IOx  JeHCTBHEM
KOHIICHTPUPOBAHHOW CEPHOW KHUCJIOTHI, U3YUCHHUE XUMHUYECKUX CBOWCTB pa30aBICHHOW CEpHOM
KHCJIOTBI, MPOBEJICHHE KAaYECTBEHHOM peakiuM Ha Cyiab(paT-HOH M HaOJI0JeHHE INpHU3HaKa eé
NPOTEKaHUS, O3HAKOMJICHHE C (PM3MYECKMMH CBOMCTBaMHU a30Ta, (ocdopa M UX COCTUHEHUIH
(BO3MO’KHO HMCIIOJIb30BaHKUE BUACOMATEPHAJIOB), 00pa3liaMi a30THBIX B (POCHOPHBIX yrnoOpeHuH,
HOJy4YeHue, coOupaHue, paclo3HaBaHWE M U3yYEHHE CBOWCTB aMMHUakKa, IpOBEACHUE
KayeCTBEHHBIX pPEAaKUMH Ha HOH aMMOHMA M (ocpar-uOH M H3ydeHUE MPU3HAKOB MX
IIPOTEKaHUs, B3aMMOJEICTBHE KOHLIEHTPUPOBAHHOW a30THOM KHUCIIOTBI ¢ MEIbI0 (BO3MOXKHO
UCIIOJIb30BAaHUE BUJECOMATEPHUATIOB), U3YUYEHHE MOJENIeH KPUCTANIMYECKUX pEHIETOK aiamasa,
rpaduTa, ¢yuiepeHa, O3HAKOMIIEHHE C MPOLECcCOM aAcOpOLMH pacTBOPEHHBIX BELIECTB
AKTUBUPOBAHHBIM YIVIEM M YCTPOICTBOM MPOTHBOras3a, IOJdy4eHue, COOMpaHue, paclio3HaBaHUE
U U3YyYEHUE CBOMCTB YIJIEKHUCJIOTO ra3a, IPOBEICHHE KaueCTBEHHBIX PEAKIMi Ha KapOOHAT U
CHWJIMKAT-UOHbl U W3Y4YEHHE MPU3HAKOB MX IMPOTEKaHMs, O3HAKOMJICHHE C NPOAYKLHEH
CHWJIMKaTHOM ITPOMBIIIJICHHOCTH, PEUICHHE JKCIIEPUMEHTAIBHBIX 3a1ad 1o TeMe «Baxnelmmue
HEMETAJUIBl U UX COCIUHEHUS.

Metayibl M X COeIMHEHUS

OO0mass xapakTepUCTHUKAa XMMHUYECKHUX DJJIEMEHTOB — METalIOB HAa OCHOBAaHUU HX
nosio>keHus B llepnonnueckoil cucreme xumndeckux anemeHToB [I. . MenneneeBa u ctpoeHus
atoMoB. CTpoeHue MeTauioB. MeTtalmyeckas CBs3b M METaJNIMYECKass KpUCTauIM4yecKas
pemérka. DJIEeKTPOXUMHUYECKUM psl HanpsokeHuM MertamioB. dusnueckue U XUMHUECKHE
cBoiicTBa MetayioB. OOmme cnocoObl noiaydeHus: MetaysioB. [IoHATHE O KOPpO3UH METaJlIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI MX OT Koppo3uu. CIiaBsl (CTalb, 4YyTryH, AIOPATIOMUHUN, OpoH3a) U
UX IPUMEHEHHE B ObITY U POMBIIIJICHHOCTH.

[Ilenounbie MeTauibl: TTONOKEHUE B [leproanyueckoil cucteMe XUMUYECKUX AJIEMEHTOB /1.
W. MenneneeBa, cTpoeHUE MX aTOMOB, HaXOXJAECHHUE B MpHupojae. PU3NYECKHe U XUMUYECKUE
cBO¥icTBa (Ha mpuMepe HaTpus U Kanusi). OKCUIbl U TUIPOKCUIBI HAaTpUs U Kanus. [Ipumenenue
IIEJIOYHBIX METAJIJIOB U UX COEIMHEHUN.

[[{erouHO3eMENBbHBIE METAJUIBI MarHui M KalnbUui: mnojoxxeHue B [lepmogmyeckon
cucreMe Xxumudeckux syeMeHToB JI. 1. MeHnpaeneeBa, CTpoe€HHE MX aTOMOB, HaXOXKJICHUE B
npupone. PuznuecKkne U XMMUYECKUE CBOMCTBA MarHus M KajabLus. BakHelne coequHEHUS
KalblMs (OKCU, THIPOKCHU, CON). KECTKOCTH BOJBI M CIIOCOOBI €€ yCTpaHEHHs.

AmoMuHuii: nonoxenue B Ilepumonnueckoil cucrteme xumudeckux snemeHto [l U.
MenneneeBa, CTpoeHHE aToMa, HaxoXeHue B npupoje. dusnueckue U XMMHUYECKHE CBOMCTBA
amoMuHus. AM(pOTepHBIE CBOMCTBA OKCHIA U THJIPOKCHAA AITFOMUHUS.

Keneso: mnonoxenune B Ilepmonnueckoil cucreme XuMHUecKHx oaseMeHToB J[. .
MenneneeBa, CTpoeHHE aToMa, HaxoXeHue B npupoje. dusnueckne U XMMHUYECKHE CBOMCTBA
xenesza. Okcuppl, ruapokcuasl U conu kenesa (II) m xenesa (lll), ux cocras, cBoiicTBa u
MOJIyYEHHUE.

Xumuueckuii IKCnepumenm:



O3HaKOMJIEHHE ¢ oOpa3llaMH METaIOB U CIUIABOB, UX (PU3NYECKHMMU CBOWCTBAMH,
U3Y4YEHHUE PE3YJIbTaTOB KOPPO3UM METAJJIOB (BO3MOXHO MCIIONb30BaHHE BHJIEOMATEPUATIOB),
0COOEHHOCTEHN B3aMMOJEHCTBUS OKCUAA KaJbIUs U HATPUS C BOJOU (BO3MOYXKHO UCIOJIb30BaHUE
BUJICOMATEPUAJIOB), HCCIEIOBaHME CBOICTB JKECTKOM BOJBI, IIpolLlecca TOPEHMs >Kele3a B
KHUCIOpoAe  (BO3MOXHO  HCIOJb30BAHHME  BUAEOMATEPHUATOB), IMPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX PEaKlMi Ha MOHBI: MarHus, Kajablus, alFOMUHUS, UHKA, xene3a (Il) u xenesa
(1), mequ (1), HaOnrOIEHHE W ONKMCAaHKME MPOLIECCOB OKPALIMBAHUS IUIAMEHH MOHAMU HATpUS,
KaJIusl M KaJbLus (BO3MOXKHO HCIIOJIb30BaHUE BHIEOMATEPUANIOB), UCCIEOBAaHNE aM(pOTEPHBIX
CBOMCTB I'MJIPOKCH/Ia AIIOMUHHUSA U THAPOKCHA IMHKA, PEIICHNUE DKCIIEPUMEHTANIBHBIX 3a/1a4 110
TeMe «BaykHelIe MeTajulbl U UX COCIUHEHUSD).

XuMHA M OKpYsKaoIas cpeaa

BemecTtBa 1 MaTtepuansl B IOBCEJHEBHOW JKHU3HM 4YelIOBEKa. bezonmacHoe MCnosib30BaHue
BEIIECTB M XMMMYECKMX peakuuil B ObITy. IlepBas momous npu XUMHYECKHMX OXKOrax M
OTpaBJICHUSIX.

XUMHYECKOE 3arps3HEHHE OKpYKaoIel cpeipbl (MpeaeabHas JOMyCTUMasi KOHIEHTpaLus
BerecTB, gaiee — I1JIK). Ponb xumuun B perieHuu 3K0I0ru4eckux npoosiem.

Xumuueckuii IKcnepumenm:

u3ydeHue o0pa3LoB MaTepHaIOB (CTEKIIO0, CIUIaBbl METAJIJIOB, ITOJIMMEPHBIE MAaTEPUAIIbI).

Meswcnpeomemnnie ceasu

Peanuszanus MEXNpEAMETHBIX CBA3CH IPU U3yYEHUU XMMHUU B 9 Kilacce OCYILECTBIAETCS
yepe3 HCMOJIb30BAHWE KaK OOIIMX €CTeCTBEHHO-HAyYHBIX IOHATHM, Tak M IOHATHH,
ABJISIOIIMXCSI CHCTEMHBIMHU ISl OT/AEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'0 LIUKIIA.

OOmme ecTecTBEHHO-HAYYHbIC IOHATHS: HAY4HbIM (akT, THUHOTE3a, 3aKOH, TEopus,
aHanu3,  CHHTe3,  Kiaccupukauus,  MEepUOAMYHOCTb,  HaOJIIOJIEHHE,  SKCIEPUMEHT,
MOJICJIUPOBaHKE, U3MEPEHUE, MOJIEIIb, SIBIICHUE, TAPHUKOBBIN 3(P(eKT, TEXHOIOTr s, MaTepHuasbl.

®uznka: Marepusi, aToOM, OJJIEKTPOH, HPOTOH, HEHUTPOH, HWOH, HYKJIHJ, H30TOIBI,
pPaAMOAaKTUBHOCTb, MOJIEKYJA, OJJIEKTPUYECKUI 3apsal, MPOBOJHUKH, TOJIYIPOBOJHUKH,
JTUBJIEKTPUKH, (POTORIIEMEHT, BEIIECTBO, TEJO, 00bEM, arperaTHOe COCTOSIHHME BEIIEeCTBa, Ias,
pacTBOp, pPacTBOPUMOCTb, KpPUCTAJUIMYECKas peHIETKa, CIUIaBbl, (U3WYECKHE BEIUYMHBI,
€MHUIIBI U3MEPEHUS, KOCMUUECKOE MPOCTPAHCTBO, IIaHETHI, 3BE3/1bl, CoHIIE.

buonorust: ¢otocunTes, apixaHue, O6uocdepa, 3KocUCTEMa, MUHEPAJIbHBIE YIOOpEHMS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHbIE BEIECTBA.

['eorpadusa: armochepa, ruzapocdepa, MUHEpasbl, TOpPHbIE TMOPOIBI, MOJE3HbIE
HCKOIIaeMble, TOIUIMBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATbI OCBOEHUSA ITPOI'PAMMBLI 110 XUMHWHN HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHUS NPOTPaMMbl OCHOBHOTO 0OIIero oOpa3oBaHUs
JOCTUT'aOTCA B X0O1€ OGy‘-ICHI/DI XHUMHHU B €JUHCTBC yq€6HOﬁ Y BOCIIUTATEIILHOU JCATCIIbHOCTU B
COOTBETCTBUHU C TpaaAuLIMOHHBIMHA pOCCI/IfICKPIMI/I COMMOKYJIbTYPHBIMU u AYXOBHO-
HPaBCTBEHHBIMH IIEHHOCTSIMH, TPUHATHIMH B OOINECTBE MpPaBUJIAMH M HOPMaMH TOBEICHHS U
CIOCOOCTBYIOT MPOIIECCaM CaMOITO3HAHHMS, CAMOPA3BUTHUS M COIIMATH3AINN 00yIarOIUXCSI.

JIngHocTHBIE PE3YyIbTAaThl OTpaXar0T T'OTOBHOCTH 06yqafom1/1xc51 PYKOBOACTBOBATHCA
CHUCTEMOM IMO3UTHUBHBIX IIEHHOCTHBIX OpI/IeHTaHI/Iﬁ U paClIMPCHUC OIlbITa ACATCIBHOCTU Ha eé
OCHOBE, B TOM YHUCJIC B YACTH:

1) naTPHOTHYECKOT0 BOCTIUTAHUS:

LIEHHOCTHOI'O OTHOLLIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY U HAYYHOMY
HaCJICAUO, IIOHHMMAaHHA 3HA4YCHHA XUMHUYECKOU HAaYKH B KHW3HHU COBPCMCHHOI'O O6HIGCTB3.,
CIOCOOHOCTH BIIAJIETh OCTOBEPHOW HH(OpMAIUEl O MEPEAOBBIX IOCTHIKCHUSAX U OTKPBITHIX
MHUPOBOW M OTEYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTpPOWCTBE
MHpa 1 00IIeCTBa;

2) rpa:KIaHCKOr0 BOCTIMTAHMA:

NPEJCTAaBICHUS O COIHUAIBHBIX HOpPMax M IMpaBHJIaX MEKIMYHOCTHBIX OTHOILICHHN B
KOJIJICKTHBE, KOMMYHHKATHBHOH  KOMIICTEHTHOCTH B OOINEGCTBEHHO  IOJIC3HOM,
y4eOHOMCCIIeIOBATEIbCKONW, TBOPUECKOW W JAPYIMX BHUAAX JEATEIBHOCTH, TOTOBHOCTH K
pa3HooOpa3HOl COBMECTHOM AEATEIBHOCTH MIPU BHIMIOJIHEHUH YI€OHBIX, TO3HABATEIBHBIX 33/1a4,
BBIITOJIHCHUH XHMHUYECKHUX OSKCIECPUMEHTOB, CO3/JaHUM YUYEOHBIX IIPOCKTOB, CTPEMJICHUS K
B3aMMOIIOHMMAHUIO ¥ B3aMMOIIOMOIIM B TMPOIECCE TOW y4eOHOW IesITeIbHOCTH, TOTOBHOCTH
OLCHUBATH CcBOE MOBCACHUC W IIOCTYIIKH CBOUX TOBapI/IHIeﬁ C MO3UIUU HPABCTBCHHBIX U
MPABOBBIX HOPM C YUETOM OCO3HAHHMS MOCIEACTBUN MOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUSI:

MHUPOBO33PEHUYECKUE  TPEJACTABICHHUS O  BEHIECTBE M  XMMHYECKOM  peaKIuH,
COOTBETCTBYIOIIIUE COBPEMEHHOMY YPOBHIO Pa3BUTHA HAYKM U COCTABIISIIOLIAE OCHOBY ISt
NOHMMAHUA  CYHIHOCTM  HAy4HOM KapTUHBl MHpa, MpPEJICTaBI€HHs] 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS MPHUPOIBI, B3aMMOCBS3SX YENOBEKa ¢ MPUPOTHON Cpeloi, O ponu
XUMHH B TIO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

IMMO3HABATCJIbHBIC MOTHUBLBI, HAIIPABJICHHBLIC Ha IIOJIYYCHHEC HOBBIX 3HAaHUU 110 XHUMHH,
HEOOXOUMBIE I OOBACHEHHS HAOIIOJaeMbIX MPOILIECCOB U SIBICHHM, IO3HABATEIbHOM,
WH(OPMAIIMOHHON U YUTATEIbCKOM KYIbTYphI, B TOM YHCIIE HABBIKOB CAMOCTOSITENIbHOIN pabOThI
C y4eOHBIMU TEKCTaMH, CIIPABOYHOH JHTEpPaTypOd, MOCTYMHBIMU TEXHHUUYECKUMU CpPEACTBAMHU
WH()OPMAITMOHHBIX TEXHOJIOTHIA;

WHTEpEC K OOYYEHHWIO M TO3HAHMIO, JTFOO03HATEIHLHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM000pa30BaHMIO, MMPOSKTHON M HCCIEeI0BATEIbCKON JIEATENILHOCTH, K OCO3HAHHOMY BBIOODY
HATNPaBIEHHOCTH U YPOBHS O0yUYECHHS B NalbHEHIIIEM;

4) popMHUPOBAHMS KYJIbTYPBI 3/10POBb:

OCO3HAHHUE LECHHOCTU JXWU3HHU, OTBCTCTBCHHOI'O OTHOMICHUA K CBOCEMY 30pPOBBIO,
YCTaHOBKH Ha 3JI0pPOBBI 00pa3 JKW3HHM, OCO3HAHHE MOCIEACTBHUA U HEMPHUSITHE BPEIHBIX
NpUBBIYEK (YHOTpPEOIEHUST alKOrojs, HApKOTHKOB, KYPEHHS), HEOOXOAMMOCTH COOIIOJIECHUS



mpaBu 0€30MaCHOCTH TIPU OOpAIIEHWH C XUMHUYECKHMU BEIIECTBAMU B OBITY M pealbHON
KHU3HH,

5) TPy10BOT0 BOCIIMTAHMSI:

UHTEpEC K MPAKTUIECKOMY M3YYCHUIO MPOMECcCHii U Tpyaa pa3IndHOro poja, YBaKCHUE K
TPyAy W pe3ylbTaTaM TPYAOBOH JEATEIFHOCTH, B TOM YHCJIE€ Ha OCHOBE IPUMCHEHUS
OPEIMETHBIX 3HAHUM 10 XHWMHHM, OCO3HAHHBIA BBIOOP HMHIMBUAYAIBHOW TPAaeKTOPUU
MPOJODKCHHUST 00pa3oBaHUs C YYETOM IJUYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XUMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHemHOW NMpodecCHOHAIbHON JEATEIBHOCTH U
pa3BUTHSI HEOOXOAUMBIX YMEHHI, TOTOBHOCTh aJalTHPOBATHCS B MPO(EeCCHOHAIBHOM Cpe/ie;

6) 3K0JIOrM4ecKOro BOCIIUTAHMA:

IKOJIOTHUYECKH ITIeJIeCO00pa3HOe OTHOIICHUE K MPUPOJIE KaK UCTOYHHKY KU3HU Ha 3eMIie,
OCHOBE €€ CyIICCTBOBAHWMs, MOHUMAaHHE [IEHHOCTH 3J0pPOBOTO M 0E30MacHOTO 00pasa KH3HH,
OTBETCTBCHHOE OTHOIICHWE K COOCTBEHHOMY (H3MUYECKOMY M TICHXHYECKOMY 370POBBIO,
OCO3HAHHE IIEHHOCTH COOJTFOICHUS TPaBUI O€30MaCHOTO MOBEACHHS TP padoTe ¢ BEIIECTBAMH,
a TAaK)K€ B CUTYyalUAX, YIPOXKAIOIINX 310POBbIO U )KU3HU JIIOJEH;

CIOCOOHOCTH TPUMEHSTh 3HAHUSA, MOJy4aeMbIe NMPU U3YYCHHUH XUMHH, JUIS PEUICHUS
3aj1au, CBSI3aHHBIX C OKPYIKAIOIICH MPUPOTHON CPEIOH, ISl MOBBIICHUST YPOBHS SKOJIOTUYECKOM
KYJbTYPBI, OCO3HAHUS TNTOOAIBHOTO XapaKTepa SKOJIOTHYECKUX MPOOJIeM U MyTeH UX peIIeHUs
MMoCpCACTBOM MCTOAOB XUMHH, DKOJIOTMYCCKOTO MBINUJICHHUA, YMCHUA PYKOBOJACTBOBATLCA UM B
MI03HABATEIbHOM, KOMMYHHKATUBHOM U COITUAILHON TIPAKTUKE.

METAIIPEAMETHBIE PE3YJIbTATbBI

B cocraBe MerampenMeTHBIX pPe3ylIbTATOB BBIICISIOT 3HAYMMBIC Uil (OPMHPOBAHUS
MHPOBO33PEHUS OOIICHAYYHBIC MOHATUS (3aKOH, TEOPHs, MPUHIINI, TUIOTE3a, (PaKT, CUCTEMA,
IpoIiecC, SKCIEPUMEHT U JIPYTOe.), KOTOPbIE UCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YYCOHBIX
npeMeTax M MO3BOJISIOT Ha OCHOBE 3HAHUW U3 ATHUX MPEAMETOB (POPMUPOBATH MPEICTABICHUE O
LEJIOCTHOW HayyHOW KapTHMHE MUpa, U yYHUBEpCalbHblEe ydeOHble NEHCTBUS (T103HABaTENIbHbIE,
KOMMYHUKAaTHBHbBIE, PETYJISATUBHBIE), KOTOpble oOecnedynBaroT (OPMHUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO M OCYIIIECTBICHUIO YUEOHOM JIeATEIIbHOCTH.

IMo3naBaTeIbHbIE YHUBepPCAJIbHbIE yUeOHbIE IeiiCTBHS

Ba3zoBble JJoruveckue aeicTBUA:

YMCHHUSA HCIIOJb30BaTh HpI/IéMI)I JIOTUYCCKOro MBINUICHUA TIpU OCBOCHHUU 3HAHUU:
pacKpbhIBaTh CMBIC] XHMHUYECKHX TIOHATHH (BBIIENATH WX XapaKTepHbIE MPU3HAKH,
YCTaHABJIMBATh B3aUMOCBS3b C JAPYTUMH MOHSITUSMH), UCTIONB30BATh TIOHATHS IS OOBSICHEHUS
OTJIENbHBIX (PAKTOB W SIBICHUH, BBIOMPATh OCHOBAaHUS M KpPUTEPUU s KIacCUPUKAIUU
XUMHWYCCKHUX BCIICCTB U XUMHNYCCKUX pCaKIII/II\/'I, YCTaHAaBJIMBATb MPUYIUMHHO-CIICACTBCHHBLIC CBA3U
MEXy 00BEKTaMH U3YUCHUS, CTPOUTH JIOTUYECKUE PACCYXICHUS (MHIYKTUBHBIC, JICyKTUBHBIC,
10 QHAJIOTUH ), JIeJIaTh BBIBOJBI M 3aKITFOUCHHUS,

YMEHHE MPHUMEHTHh B Ipoliecce MO3HaHMS MOHATHS (IIpeIMETHbIE U MeTanpeaMeTHbIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJEIH, MCIOIb3yeMble B XHMHH, NPEOOPa30BBIBATh HIMPOKO
NPUMEHSIEMbIC B XUMHH MOJICIbHBIC MPEICTABICHHUS — XMMUYECKUN 3HAK (CHMBOJI 3JIEMEHTA),
XUMHYeCcKass (GOopMylia M YpaBHEHHE XHMHYECKOM peakiud — TP PEHICHHH Y4eOHO-
IIO3HABAaTCJIbHBIX  3aaad4, C y‘—IéTOM 9TUX MOACJIBHBIX Hpe}lCTaBJ’IeHI/Iﬁ BBIABIIATH u
XapaKTE€PHU30BaTh CYIICCTBCHHBIC MPHU3HAKHU HU3y4aCMbIX 00BEKTOB — XMUMHYECKHUX BCIICCTB U
XUMHYECKHX DPEaKIUi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUUUHHO-CIICACTBEHHBIC CBSI3U W
MPOTHBOPEUHSI B U3YUAEMbIX MPOIECCAX U SIBICHUSX.

Ba3oBble uccienoBareibCcKue 1elCTBUS:
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YMEHHE HCIOJIb30BaTh MOCTABJIEHHbIE BOMPOCHl B KaueCTBE MHCTPYMEHTAa IO3HAHUS, a
TaKKe B KadyeCTBE OCHOBBI Ui (OPMHUPOBAHUS THUIIOTE3Bl MO TPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYXICHUI;

NpUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPTaHHU3AMM M MPOBEACHHUIO YYECHHYECKHX
9KCIIEPUMEHTOB, YMEHHE HaOII0aTh 32 X0JI0M MpoIlecca, CaMOCTOSATEIbHO MPOTHO3UPOBATH €r0
pe3yibTatr, (opMyIHpoBaTh O0OOIIEHHS W BBIBOABI MO pe3yiabTaTaM HpPOBEIEHHOTO OIbITA,
MCCJICIOBAHMSI, COCTABIISATh OTUET O MPOJICIIaHHOM paboTe.

PatGora ¢ undopmaunmeii:

yYMEHHE BBIOUPATh, aHATH3UPOBATH U UHTEPIPETUPOBATH HH(OPMALIMIO PA3TUYHBIX BUIOB
U GOpM MPEACTABICHHS, TOTYIAEMYIO U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAst TUTEpaTypa
XUMHYECKOTO COAEp)KaHUs, CIpPaBOYHbIE MocoOus, pecypchl HWHTepHeTa), KPUTUYECKH
OLICHUBATh IPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO HH(OPMALIHUIO;

YMEHHE MPUMEHSThH pa3INdHble METOIbI U 3aIPOCHI MPHU MOUCKE U 0TOOpe UHbOpMaUU U
COOTBETCTBYIOLIMX JaHHBIX, HEOOXOAMMBIX JJISl BBIOJHEHUS y4eOHBIX M MO3HABATEIBHBIX 3a7a4
OTIpEeNIeIEHHOTO THUMA, MPHOOpPETEHHE OIbITa B 00JACTH WCIONB30BaHUS HH(POPMALMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOTHH, OBIaJeHIE KYIbTYPOH aKTUBHOTO HCIIOJIb30BAHUS PA3IUYHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTHUMAIbHYIO (OpPMY MpenCcTaBICHUS
MH(pOpMallUl U WIUTIOCTPUPOBATh pEIIaeMble 3a/ladll HECIOXKHBIMU CXEMaMH, JuarpaMMaMi,
npyrumu popmamu rpaduKu U IX KOMOUHALIUSAMU;

YMEHHE HCMOJIb30BaTh W aHAIM3UPOBATh B Mpollecce Y4eOHON U HCCIeI0BaTEIbCKOU
JEeSTENIbHOCTH UH(POPMAIINIO O BIUSHUU IPOMBILIUIEHHOCTH, CEJIbCKOT0 X0341UCTBA U TPAHCIIOPTa
Ha COCTOSIHME OKPYXaroUle NpUpoaHON CpeIbl.

KoMMmyHukaTHBHBIEe yHHBepcaibHble yueOHbIe JeHCTBHUSA:

yMEHHsI 3aJaBaTh BOMPOCH (B XoJe auanora u (Wiu) OUCKYCCHU) MO CYLIECTBY
oOcyxgaemMoii Tembl, (OpPMYIHpPOBaTH CBOM MPEAJIOKEHUS OTHOCUTENBHO BBIOIHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHHMSI IPEACTABIIATH OJyUYEHHBIE PE3YJIbTAaThl TI03HABATEIBHOMN JAESITEIbHOCTH B YCTHBIX
U THCBMEHHBIX TEKCTaxX; JeNlaTh MPEe3CHTALUI0 pe3yJbTaToB BBINOJHEHUS XHMUYECKOTO
JKCIIepUMeHTa (Ja0opaTOPHOTO OMbITa, J1a0OPaTOpHOW pPabOTHl MO HCCIEJOBAHUIO CBOWCTB
BEII[ECTB, YU€OHOTO MPOEKTA);

YMEHMsI yueOHOTOo COTPYJIHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOI IMO3HABaTEIbHOU U
UCCIIEIOBATEIbCKON JIEATENIbHOCTU NPH PELICHUH BO3HMKAIOIMX MpoOjeM Ha OCHOBE yuéTa
OOIIMX HWHTEPECOB U COTJacoBaHMs MO3MLUN (0OCYXIeHUs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBI», KOOPAMHALIUS COBMECTHBIX JEWCTBUM, ONpe/ieIeHNEe KPUTEPUEB MO OIIEHKE KauecTBa
BBITIOJITHEHHOU PabOThI U IpyTHe).

PeryasitTuBHbIe YHUBepcaJibHbIe y4eOHbIe 1eiicTBUS:

YMEHHE CaMOCTOATEIBHO ONPENENATh LIEIU ACITEIbHOCTH, IIJIaHUPOBAaTh, OCYLIECTBIIATS,
KOHTPOJIMPOBaTh W MPU HEOOXOAWMOCTH KOPPEKTHPOBATh CBOKO JI€ATENBHOCTh, BBIOMpPATH
HaubOosnee HS(P¢eKTUBHbIE CHOCOOBI peleHus Y4eOHbIX M TO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIbHO COCTABJIATh MM KOPPEKTHPOBATH MPEAJIOKEHHBIM ITOPUTM JEHCTBHNA NpU
BBIMOJIHEHUH 33J1aHUN ¢ y4€TOM TMOJNy4YeHHMs] HOBBIX 3HAHUH 00 M3y4aeMbBIX OOBEKTax —
BEIIECTBaX M PEaKIUIX, OLIEHUBATh COOTBETCTBUE IMOJIYUEHHOTO pe3yibTaTa 3asiBICHHOM ey,
YMEHHE HCII0JIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPE/AJIaraeéMble B YCIOBUU 3aJJaHUI.

MNPEJIMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMeTHBIX pE3yJIbTAaTOB IO OCBOEHHUIO 0053aTENILHOTO COJIEPIKAHMS,
YCTaHOBJICHHOTO JIaHHOW (enepasbHONM paboyell TpOrpaMMoid, BBIJCISIIOT: OCBOCHHBIC
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o0y4aroIMMUCST Hay4yHbIC 3HAaHUS, YMEHUS M CIOCOObI JeicTBuH, cnenuduueckue A
OpeIMETHOW 00sacTH «XUMUS», BUIBl JAEITEILHOCTH MO TOJXYYEHHIO HOBOTO 3HAHHUS, €ro
UHTEPIpETaLNH, TPeoOPa30BAHUIO U IPUMEHEHHUIO B PA3IUYHBIX YU€OHBIX U HOBBIX CUTYaIUsX.

K konny oOydeHus B 9 kijacce IpeaMETHbIE pe3yibTaTbl Ha 0Aa30BOM YPOBHE JOJIKHBI
oTpaxkaTb cHOPMUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHI:

pPacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKHUX MOHATHA: XUMHUYECKHUWU HIJIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATHOH, aHUOH, IIPOCTOE BEILECTBO, CIIOKHOE BEUIECTBO, BAJICHTHOCTb,
JIEKTPOOTPULIATEIBHOCTh, CTEIEHb OKHUCIICHUS, XUMHUYECKAs pEaKlMs, XUMHUYecKas
CBSI3b, TEIIOBOM 3P deKT peakluu, MOJb, MOJSPHBII 00BEM, PacTBOP, INIEKTPOIUTHL,
HEDJIEKTPOJIUTHL, DJEKTPOJUTHYECKAs IUCCOLMAINS, pEaKluu HOHHOrO OOMeHa,
KaTaJIn3aTop, XHMHYECKOE paBHOBECHE, OOpaTUMbIE W HEOOpaTUMbIE pPEaKIuH,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLUH,  OKHUCIUTENb,  BOCCTAHOBUTEID,
OKHCJICHHE M BOCCTAHOBJICHHE, aJJIOTPONHUs, aM(pOTEepHOCTh, XUMHUYECKas CBA3b
(koBaJIeHTHasl, HOHHAs, MeETAJIMYecKas), KpUCTAUIMYecKas peméTka, KOppo3us
METAJIJIOB, CIUIaBbl, CKOPOCTb XHMHMUYECKOH pEaKIuu, NpPeIelbHO JIOIyCTHUMast
koHueHrpanus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX IOHSATHI U NPUMEHSATH 3TH
MOHSITHS IIPU ONTMCAHUM BELLECTB U UX IPEBPAIICHUN;

UCIIOJIb30BaTh XMMHYECKYI0 CHMBOJHMKY JUISI COCTaBJi€HUsS (OpMyn BEIIECTB U
YPaBHEHUN XUMMUYECKUX PEAKLUH;

ONpEAENATh BaJEHTHOCTh M CTENEHb OKUCJICHUS XUMHUYECKHX JJIEMEHTOB B
COCIMHEHUAX PA3IMYHOIO COCTaBa, IPHUHAJICKHOCTh BEUIECTB K ONPEACIEHHOMY
KJIacCy COelMHEHUN mo Qopmynam, BUA XUMUYECKOW CBsI3U (KOBaJICHTHAs, MOHHAs,
METAJIJIMYeCKasl) B HEOPraHMYECKHX COCIMHEHUSX, 3aps]l HOHA IO XHUMHUYECKOMN
dopMyiie, XxapakTep Cpelpl B BOJHBIX PACTBOpaxX HEOPraHWYECKUX COEIMHEHHH, TUI
KPUCTAJIIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

packpeiBaTh cmbica Ilepuoguueckoro 3akona [[. . MenaeneeBa u 1eMOHCTPUPOBATH
€ro MOHUMaHME: ONMMCHIBATH U XapaKTepu3oBaTh Tabnuunyo Gopmy Ilepuonnyeckoit
CUCTEMBbl XHMHUYECKHX OJIIEMEHTOB: pa3NnyaTh TMOHATUS «rJIaBHas moarpymnma (A-
rpymmna)» u «mobounas noxarpymnma (b-rpymma)», Mameie ¥ OOJbBIINME TEPUOMIBI,
COOTHOCUTh O0O3HAuU€HHUs, KOTOphIE MMEIOTCS B MEPUOAUYECKON Tabiuue, ¢
YHUCIOBBIMU XapaKTEPUCTHUKAMHU CTPOCHHS aTOMOB XUMHYECKUX 3JIEMEHTOB (COCTaB M
3apsij sizipa, oOl1ee YHUCiIo MEKTPOHOB U PACIpeeNeHHe X M0 AJIEKTPOHHBIM CIIOSIM),
OOBSACHATH OOIIKME 3aKOHOMEPHOCTH B H3MEHEHMHM CBOMCTB JJIEMEHTOB U HX
COEIMHEHUI B IpeJieax MalbIX MEPUOJIOB U TJIABHBIX MOATPYNN C YYETOM CTPOEHUS
UX aTOMOB;

KJIAaCCU(UIIMPOBATh XUMUYECKUE AJIEMEHThI, HEOPraHMUECKHUE BEIECTBA, XUMUYECKUE
peakuuu (IO YMCIYy M COCTAaBY Y4YacTBYIOIIMX B PEaKIUH BEIIECTB, MO TEIJIOBOMY
3 deKTy, 10 UMEHEHUIO CTENIEHEeH OKUCIEHHUSI XUMUYECKHX 3JIEMEHTOB);
XapakTepu3oBaTh (OMUCHIBaTh) 0OLIME W crHeuupuyeckue XUMHUYECKHE CBOWCTBA
IIPOCTBIX U CIIOKHBIX BEILECTB, MOATBEPK/1asl ONMCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUi;

COCTaBJIATh YPaBHEHUS 2JIEKTPOIMTUUECKON TUCCOLMALMU KUCIIOT, HIEIOUEl U COJIEH,
MIOJIHBIE U COKpALIEHHBIE YPAaBHEHUS peaKlMii HOHHOrO OOMEHa, ypaBHEHUS peaKlHid,
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HNOJATBEPXKIAIOIIMX CYLIECTBOBAaHME TI'E€HETHYECKOM CBA3M MEXAY BELIECTBAMU
pa3IMYHBIX KJIACCOB;

PAaCKpBIBaTh CYIIHOCTb OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUUI MOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOTO OaJlaHCa ITHX PEaKLUii;

IIPOrHO3MPOBATh CBOWCTBA BELIECTB B 3aBHUCHUMOCTH OT UX CTPOEHHS, BO3ZMOXXHOCTHU
[IPOTEKAaHUsl XMMUUYECKUX MPEBPAILEHUN B pa3INYHbIX YCIOBUSX;

BBIUNCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAccChl BEILIECTB, MACCOBYIO
JIOJIF0 XMMUYECKOT0 AJIEMEHTa 10 (hopMyJie COSTMHEHHUS, MAaCCOBYIO JIOJIIO BEILIECTBA B
pacTBope, IPOBOAUTH PACUETHI IO YPABHEHUIO XUMUYECKOH peakiiy;

coOyoaTh IMpaBWia IOJIb30BAHMSI XMUMHYECKOW TOCYIOH U JabopaTOpHBIM
o0opyOBaHUEM, a TakKe IIpaBUa OOpAIlEeHUs C BELIECTBAMH B COOTBETCTBUHU C
UHCTPYKLHUSMH T10 BBIIOJIHEHUIO JTA0OPATOPHBIX XUMHUYECKUX OIBITOB IO MOJYYCHHIO
U cOOMpaHMIO Tra3000pa3HbIX BEUIECTB (aMMHUAKa M YIIIEKHCIIOrO Ta3a);

IPOBOAMTH PEAKIMH, MOATBEPHKAAIOIINE KAUECTBEHHBIN COCTaB Pa3jIMYHBIX BEILECTB:
pacro3HaBaTh ONBITHBIM IYyTEM XJOpHI-, OpoMHI-, MOAUA-, KapOoHat-, Qocdar-,
CHJIMKAT-, cyiab(aT-, T'MIPOKCUA-UOHBI, KATHOHbI AMMOHMS M HOHBI HM3YYEHHBIX
METAaJUIOB, IPUCYTCTBYIOIME B BOAHBIX PACTBOPAX HEOPTaHMUECKUX BEIIECTB;
IPUMEHSATh OCHOBHBIE ONEpallMyd MBICIMTEIbHON JNEATEIbHOCTH — aHAJIU3 U CHHTE3,
cpaBHEHHE, O00OOIIEHHE, CHUCTEeMATU3allUI0, BBIABICHUE NPUYMHHO-CIIEICTBEHHBIX
CBA3€M — JUIS M3Y4YECHMsS CBOMCTB BEIECTB M XUMHUYECKHUX DPEAKLHN, €CTECTBEHHO-
HayyHble METOJbl I[O3HAHUS — HaONIOJIEHUE, W3MEPEHUE, MOJEIMPOBAHUE,
9KCHEPUMEHT (peaJIbHbIM U MBICIICHHBIN).
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TEMATHYECKOE IINTAHUPOBAHHUE

9 KIIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne i/ P Konrpoabnsie IIpakruyeckue (upp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypchbl
Pa3zgea 1. BemmecTBo 1 XUMH4YeCKHEe peaKkuu
[ToBTOpEeHue n yriryoieHne 3HaHun bubmmoreka [JOK
1.1 5 1 0
OCHOBHBIX pa3/eoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 0 0 bubnnorexa [JOK
' peaxiuii https://m.edso00.ru/7f41a636
13 DNEKTPOIUTHYECKAs TUCCOLUAITHS. 3 1 1 bubnnorexa [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazgeny 17
Pa3znen 2. HemeTasIbl M HX cOeTMHEHHUS
51 OO0mras XxapakTepucTUKa XUMHUUECKIX 4 0 1 bubmuoreka [IOK
' aneMeHTOB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO0mas XxapakTepucTUKa XUMHUUECKIX
2.2 anemeHToB VIA-rpynmsl. Cepa u e€ 6 0 0 bubmorexa [JOK
' PYTHEL. L-€p https://m.edsoo.ru/7f41a636
COCTUHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.3 aneMeHToB VA-Tpymmsl. A30T, pochop u ux 7 0 1 bubmmorexa [JOK
' PYHHBL ’ P https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
b K
2.4 anemeHToB |VA-rpynnsl. Yriepoa u 8 1 2 nommorexa LO

I(peMHI/Iﬁ N UX COCOAUHCHUA
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https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Uroro mo pazueny 25
Pa3zgen 3. MeTaJJIbI M BX COeIUHEHU S
. bubnnorexa [{OK
3.1 Obmme cBoHCTBa MeTAIIOR 4 https://m.eds00.ru/7f41a636
. bub6nmoreka [IOK
3.2 Baxkueiire Metayuibl 1 UX COSIUHEHUS 16 https://m.edsoo.ru/7f41a636
Wroro no pazueny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HA YEJIOBEKA 3 Bubmiorexa OK
' B p https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
Pe3epBHOE Bpems 3 bubsmorexa [IOK
p P https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

HOYPOYHOE IINTAHUPOBAHHUE

9 KIIACC
KoandecTBo 4acoB Hcnoan3oBanue
uudgpoBoro u
IeKTPOHHBIE AHAJOr0OBOI0
Ne Kourpo IpakTn Jara undgposbie o6opynosanus
Tema ypoka IeHTpa
n/n Bcero JIbHBIE yecKue HU3YYCHUA oﬁpasoBaTeanme
paGoTHI paGoTHI pecype SCTeCTBeHHOHay:lHO
H U TEXHUYECKOM
HaNnpaBJIeHHOCTEH
«Touka pocra»
[Tepnonueckuii 3aKoH.
bu6mmoreka [IOK
[Tepuonnueckas cucrema
1 04.09.20 https://m.edso00.ru/00
XUMHUYECKUX 3jieMeHToB J[. 1.
24 adb59%
Mennenecena
3aKOHOMEPHOCTH B U3MEHEHHUH bubnnorexa [JOK
CBOHCTB XUMHUYECKHUX DIIEMEHTOB 1 06.09.20 https://m.edso0.ru/00
MEPBBIX TPEX MEPUOAOB 24 adb6b6
Knaccudukaius 1 HOMeHKIaTypa Brbmmotexa HOK
HCODTAHIICCKIX BOlICCTE 1 11.09.20 https://m.edso0.ru/00
P B 24 adb7e2
Buaer XUuMHU4YeCKOI CBSI3U U THUITBI Bubmiorexa HOK
D CTATIICCKIX DEMETOK 1 13.09.20 https://m.eds00.ru/00
p p 24 adbac6
KonTponbnas pabota Nel o teme
«[ToBTOpenue u yriyoieHne
op yry 1 1 18.09.20
3HAHWUU OCHOBHBIX Pa3JIeioB Kypca o4
8 xmacca»
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https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6

Knaccudukanuss XUMHIeCKHX

bu6mmoreka [JOK

6 PEAKIIMH 1O pa3TuIHBIM 20.09.20 https://m.eds00.ru/00
pHU3HaKaM 24 adbcb0
[TonsaTHe 0 CKOPOCTU XUMUYECKOM bubnuoreka [JOK
7 peaxmun. [ToHATHE O TOMOTEHHBIX 25.09.20 https://m.edso0.ru/00
U TETEPOTCHHBIX PEAKLUAX 24 adbe9a
[ToHsITHE O XUMHUYECKOM
paBHOBecHU. PaKTOPBHI, BIUSAIOLINE bubnuoreka [IOK
8 Ha CKOPOCTh XMMHYECKOW peaKkuu 27.09.20 https://m.edso0.ru/00
U IIOJIOKEHNE XUMUYECKOTI'0 24 adc28c
paBHOBECHS
OKHCITUTENBHO- bubmorexa HOK
9 02.10.20 https://m.edso0.ru/00
BOCCTAaHOBUTEIIBHBIC PEAKIIHU 24 adcade
Teopust SIEKTPOTUTHICCKOM bubmuoreka [JOK Tatunk
10 nuccornuani. CUIbHBIE U ClIa0bIe 04.10.20 https://m.edso0.ru/00 S IEKTPONDOBOIHOCTH
SIIEKTPOIIHTEI 24 adcd68 poTp
bu6mmorexa [IOK
11 HoHHbIe ypaBHEHUS peakLuit 09.10.20 https://m.edso0.ru/00
24 add448
XUMHUYECKUE CBOMCTBA KUCIOT U Jatuuk
OCHOBAHHUH B CBETE MIPEACTABICHUI bubmotera [JOK TeMrieparypsl, pH
12 5 va{ 11.10.20 https://m.eds0o.ru/00 Patypbl, PH
00 DIIEKTPOITUTUIECKON 24 add5ds ANEKTPONPOBOTHOCTH
JTUCCOLIMAITUU E—
XuMHU4YecKrue CBOMCTBA COJICH B bubmuoreka [JOK
13 CBETE MPEJCTaBICHUI 00 16.10.20 https://m.edso0.ru/00
AIEKTPOIUTHICCKOM TUCCOITUAITTT 24 add8b2
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https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2

bu6mmoreka [JOK

14 [TonsiTe 0 TUIpOIU3E COeH 18.10.20 https://m.edsoo.ru/00
24 add9od4
O06o001IeHrne U CUCTEMaTH3aIs bubmorexa LOK
15 . 23.10.20 https://m.edso00.ru/00
3HAHUI 24 addd12
[IpakTuueckas padora Ne 1. Bubmoreka [IOK | [larduk
16 «PemeHue 3KCIepUMEHTATBHBIX 25.10.20 https://m.eds00.ru/00 | Temneparypsi, pH,
3amauy 24 addbfa 3IEKTPOIPOBOIHOCTH
Kontponbnas pabota Ne2 o reme
«DNIeKTPOIUTHYECKAS bubmorexa [IOK
17 X 06.11.20 https://m.edsoo.ru/00
JUcconuanusa. XuMHUCCKHe 24 addeco
pEaKIiK B pacTBOPax»
OO61mas xapakTepucTHKa bubmmoreka [JOK
18 rajoreHoB. XMMUYECKHE CBOMCTBA 08.11.20 https://m.eds00.ru/00
Ha IMPUMEPE XJIopa 24 addfe2
XmopoBogopoa. CoJisiHast KHCIIOTA, bu6mmoreka [JOK
19 XMMHUYECKHE CBOMCTBA, MOJIyueHHeE, 13.11.20 https://m.edso0.ru/00
NpUMEHEHHE 24 adel04
[Ipaktrueckas padota Ne 2 o bubmunoreka [IIOK | Jarumk
20 teme «[lomydueHne conssHOM 15.11.20 https://m.eds00.ru/00 | Temneparypsi, pH,
KHUCJIOTBI, U3yYEHUE €€ CBOWCTBY 24 ade348 3JIEKTPOIIPOBOIHOCTH
Brrunciienus 1o ypaBHeHUsIM bubnuotexa [JOK
21 XUMHUYECKHUX PEAKIIHA, €CITA OJTNH 20.11.20 https://m.edso0.ru/00
U3 PEarcHTOB JIaH B U30BITKE 24 ade488
OO61mas xapakTepUCTHKA bubmiorexa HOK
22 pVI AI-) 22.11.20 https://m.edso00.ru/00
9JIEMEHTOB TPYIIIBI 24 ade64a
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https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a

ANOTpONHBIE MOAU(PHUKALINN
cepsl. Haxoxxnenue cepsl u eé

bu6mmoreka [JOK

23 . 27.11.20 https://m.eds00.ru/00
COCJIMHCHUH B an:Ipoz[e. 24 ade6da
XUMHUYECKUE CBOMCTBA CEPHI
CepoBoaopoj1, CTpOCHHUE, bubnuoreka [JOK
24 ¢du3nvecKkre 1 XUMHYECKHIE 04.12.20 https://m.edso0.ru/00
CBOMCTBA 24 ade802
Oxkcuapl cepbl. CepHast KHCIIOTA, BuGmoreka [IOK Harunk
25 busnueckne 1 XUMHUYECKHE 06.12.20  https://m.edsoo.ru/00 | TEMMIEPATYPEL, PH,
CBOWCTBA, IPHMEHEHHUE 24 adea28 3JIEKTPOIIPOBOAHOCTH
XUMHUYECKUE PEAKIIIH, JIC)KAIIHIC B
OCHOBE ITPOMBIIINIEHHOTO CIIOc00a
MOJIYYCHHUSI CEPHOU KUCIIOTHI bubmorexa [IOK
26 I P ' 11.12.20  https://m.eds00.ru/00
XUMHUYECKOE 3arps3HEHUE
y 24 adec8a
OKpY’KaloIIen cpebl
COCZIMHEHUSIMH CEPBI
Brruncnenue maccoBou 10au Brbmmotexa HOK
27 13.12.20 https://m.eds00.ru/00
BBIXO/JIa MPOJIYKTa PEAKIIUU 24 adecsa
OO61as xapakTepuCcTHKa
aneMeHToB VA-Tpynimsl. A30T, bubnuotexa [JOK
28 pacIipocTpaHeHHe B IPUPO/IE, 18.12.20 https://m.edso0.ru/00
buznyecKkrue 1 XUMUIECKHE 24 adeeab
CBOMCTBA
AmMmmuak, ero pusnyeckue u bubnmnoreka [JOK
29 XMMHUYECKHE CBOWCTBA, MOTyYeHHE 20.12.20 https://m.edso00.ru/00
U TIpUMEHEHHUE 24 adfo04
30 [TpakTudeckas padota Ne 3 o bubmmorexa [[OK | daruuk pH,
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https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004

teme «[loxydenne ammuaxa, 25.12.20  https://m.eds00.ru/00 | 31eKTPOITPOBOIHOCTH
U3y4EHHE €TI0 CBOMCTB 24 adf180
A3oTHas Kuciora, e€¢ pusndeckue bubmorexa LOK larmiply
31 . 27.1220  https://m.edsoo.ru/0Q | >CKTPOTIPOBOAHOCTH
U XUMHUYECKUE CBOMCTBA 24 2306
Hcnonb3oBaHre HUTPATOB U COJICH
aMMOHWUS B KQUECTBE
MUHEPAIbHBIX YI00pEHHIA bubmorexa [IOK
32 X P YAORP ' 15.01.20 | https://m.eds00.ru/00
I/IMI/I‘IGCKO@U?;aI’pSBHeHI/IC o5 2df518
OKPYXKAIOIICH CpeIbl
COCTMHEHUSIMU a30Ta
Jatuuk pH
®ochop. Okeun docdopa (V) u
dbocdopHas kuciaora, GU3nIecKre bubmorexa [IOK JaTuuk
33 o 17.01.20 | https://m.edsoo.ru/00
U XUMHUYECKUE CBONCTBA, o5 adf68a AJIEKTPOIIPOBOTHOCTH
MOJTyYeHUE
UcnonwszoBanne GpocdaToB B
Ka4eCTBE MHUHEPAIbHBIX bubmorexa LOK
34 MHHED 22.01.20 | https://m.eds00.ru/00
ynoOpeHuit. 3arps3HeHue o5 adfc20
npupoaHoii cpenbl hocharamu
Yrnepon, pacpocTpaHEeHUE B bubnunoreka [JOK
35 npupoze, Gu3nIecKue u 24.01.20 https://m.edso0.ru/00
XUMHYECKHE CBOMCTBA 25 adfd9c
Oxkcunsl yriaepoja, ux pusudeckue
1 XUMHYECKHE CBOMCTBA. bubmuoreka [JOK
36 DKOJIOTHIECKHUE MMPOOTIEMBI, 29.01.20 https://m.edso0.ru/00
CBSI3aHHBIC C OKCHJIOM YTJIepoa 25 adfebe

(V)
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https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
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https://m.edsoo.ru/00adfc20
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https://m.edsoo.ru/00adfebe

VYronpHas KUCIOTA U €€ COU bubnmorexa [IOK | Haruuk pH
37 31.01.20 https://m.eds00.ru/00
25 ae006¢
[Ipaktudeckas padora Ne 4 o Bt 1IOK
" HOJINOTCKA Harunk pH
eMe "[lonydyeHue yriekuciaoro
38 e K HYHEHHE YIICKHEIOT 05.02.20 https://m.edso0.ru/00
ra3a. KauectBeHHas peakius Ha o5 260276
KapOoHaT-HOH"
[lepBoHauanbHBIE TOHATHUS 00 bubnuoreka [IOK
39 OpPTaHMYECKUX BEIIECTBAX KaK O 07.02.20 https://m.edso00.ru/00
COCIMHEHUSX yriiepoaa 25 ae054e
bubmuoreka [JOK
40 Kpemuuii u ero coeiuHeHus 12.02.20 https://m.edsoo.ru/00
25 ae080a
[TpakTuueckast paborta Ne 5.
Pemrenne skcniepruMeHTAIBHBIX bubmorexa [IOK
41 B . 14.02.20 https://m.edso00.ru/00
3aj1a4 1o Teme «BakHemme o5 260bf2
HEMETAJUIBl U KX COCTUHEHHSI
KonTponbnas padorta Ne3 mo teme bu6mmorexa [IOK
42 «BaxkHeiime HeMeTalIbl U UX 19.02.20 https://m.eds00.ru/00
COCIMHECHU 25 ae0el8
OO61as xapakTepuCTHKa
XUMHUYECKHUX JJIEMEHTOB —
MeTalioB. MeTanindeckast CBsI3b U bubmotexa [JOK
43 ) 21.02.20 https://m.eds00.ru/00
MeTaJlJIN4ecKast KpucTaindeckas
. . 25 ael03e
pemérka. GU3NYECKue CBOWCTBA
METAJIJIOB
44 XUMHUYECKUE CBONCTBA METAJIJIOB. bu6mmorekxa [IOK
DNEKTPOXUMHUYECKUN psift 26.02.20 https://m.edso00.ru/00
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https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156

HANPSDKEHUH METaIOB 25 ael1156
OO0mme crnocoObI MOTYYEHUS
MeTtaiioB. CrutaBbl. Beraucnenus bubnuorexa [JOK
45 10 YPaBHEHUSAM XHUMUYECKHX 28.02.20 https://m.edso0.ru/00
PEaKIyii, €CII OJMH U3 PEareHTOB 25 ael156
COJICPKHUT IPUMECH
bubmuoreka [JOK
46 [TonsTHE O KOPPO3UN METAIIIOB 05.03.20 https://m.edso0.ru/00
25 ael278
bubmuoreka [JOK
47 IlemouHbIe METAIIBI 07.03.20 https://m.eds00.ru/00
25 ael4b2
OKCH/IBI ¥ THIPOKCHIbI HATPHS U bubmorexa [IOK
48 P p 12.03.20 https://m.eds00.ru/00
KaJus o5 ael4b2
[IlenoyHO3EMENBHBIE METAILIBI — bubmorera [JOK ann
49 y y 14.03.20 | https://m.edsoo.ru/00 | TEMIEPATYpeL, pH
KaJIbI[Ui ¥ MarHHi o5 261508
bu6mmorexa [IOK
50 BakHeiiime coequHeHNs KalbIUs 19.03.20 https://m.edso00.ru/00
25 aelb5e8
51 O606IEI€HI/IC Y CUCTEMaTH3aIHA 91.03.20
3SHAHMH o5
JKécTkocTh BOJBI U CLIOCOOBI €€ bubmorexa [JOK
52 26.03.20 https://m.eds00.ru/00
YCTpaHCHHUS 25 2e1886
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[IpakTuueckas padora Ne 6 o

bu6mmoreka [JOK

Jaruuk

53 teme "JKECTKOCTh BOABI M METOIBI 28.03.20 https://m.edsoo.ru/00 | Temneparypsi, pH
e€ ycrpaneHus" 25 aelae8
bu6mmoreka [JOK
54 AmoMuHUR 09.04.20 https://m.edso00.ru/00
25 aelc64
AmMdoTepHbIe CBOMCTBA OKCHIA U bubmorexa [JOK
95 11.04.20 https://m.eds00.ru/00
rrpokena 25 aelc64
bubmuoreka [JOK
56 Keneso 16.04.20 https://m.eds00.ru/00
25 ae1d86
OKcuIpl, THAPOKCHIBI U COJIHA bubmorexa HOK
57 (’I ) am 18.04.20  https://m.eds00.ru/00
Kenesa U Kenesa o5 263566
[IpakTrueckas padora Ne 7. Jatunx
58 Pemenne 3KCHepI/IMeHTiU'II)HI)IX 93.04.20 TeMrieparypsl, pH,
3a/1a4 1Mo Teme «BakHeimme o5 ANEKTPOMPOBOIHOC
METaJUTbl ¥ UX COCTUHCHUS TH
Berurcnenus o ypaBHEHUSIM
XUMHUYECKHUX PEAKIIHiA, €CIIA OJIUH
U3 PEareHTOB JIaH B M30BITKE WIIH bubmorexa LOK
59 B 25.04.20 https://m.edso00.ru/00
coz[epxcl/lvT npuMecu. Berancnenus o5 263de8
MacCOBOH JOJIH BBIX0OJIa MPOAYKTa
peaxiuu
O00011eHNe U CUCTEMATU3 AL Bubmzorexa LIOK
60 N 30.04.20 https://m.eds00.ru/00
3HAHUH o5 261750
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https://m.edsoo.ru/00ae1c64
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https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
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KonTtponsnast padora Ne4 o reme
«Baxxuenime MeTaIbl U UX

61 1 07.05.20
coequHeHus» [IpoMexyTodHas o5
arTecTanus
BemectBa u maTepuansl B Brbmuorexa LIOK
62 . 1 14.05.20 https://m.eds00.ru/00
IIOBCCAHCBHOU KNU3HU YCIIOBCKA 25 aerSO
XHUMHYECKOE 3arps3HEHUE bubmorexa LHOK
63 . 1 16.05.20 https://m.eds00.ru/00
OKpYIKaroIIen cpeibl o5 263750
Posb XuMuu B pellicHUH Enbmorexa ITOK
64 5 1 21.05.20 https://m.eds00.ru/00
9KOJIOTHYECKUX MPOOIIeM o5 264270
bubmuoreka [JOK
00600
65 © HUIGHHe 1 CHCTEMATH3AtIA https://m.edso00.ru/00
HAHIH 2e4270
. bu6mmorexa [IOK
P . 0606
66 CICPBHBI YPOIt. TR0 111 cHe https://m.edso0.ru/00
cCUucreMaTni3annia 3HaHUN
ae0d0a
1 23.05.20 EnG LOK
P N 0606 o5 noImoTeKa
67 C3CPBHBIM YPOK © EII cHue 1 https://m.edso00.ru/00
cHUCTeMaTH3alMs 3HaHUI adb33c
. bu6mmoreka [JOK
Pese ok. O000I1IEHNE
68 PBHEI YpOk iu e https://m.edsoo.ru/00
cHUCTeMaTH3alMs 3HaHUI 2d9ch?
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30OBATEJILHOI'O
IMPOLIECCA

OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI JIJI51 YYEHUKA

* Xumust: 8-if kiacc: 6a30BbIi ypoBeHb: yueOHUK; 5-€ u3ganue, nepepaborantoe, 8 kiacc/
INabpuensu O.C., OctpoymoB WN.I'., Cnankos C.A. AxuuronepHoe o61ecTBo «3narenbcTBo
«IIpocBemenue»

* Xumus, 9 knacc/ I'abpuensa O.C., Octpoymon U.I"., CnaakoB C.A. AKITMOHEPHOE
obmectBo «M3marenscTBo «IIpocBenienne»

METOANYECKHUE MATEPHUAJIBI 1JIs1 YYUTEJIA

1 I'a6puensn O.C. M3ydyaeM XUMUIO B 8 KII.: AUJAKTHUECKUE MAaTEPUAIIbI /
0O.C. I'abpuensn, T.B. CmupnoBa. — M.: bauk mtoc

2 Xumus: 8 Ki1acc: KOHTPOJIbHBIC U MPOBEPOUHBIC paboThl K yueOHuKy O.C.
["a6puensina «Xumus. 8 knaccey / O.C. 'abpuensy, [1.H. bepeskun, A.A.
Ymakoa u ap. — M.: JIpoda;

3 I'abpuensu O.C., Buckoboitnukosa H.II., Slurykosa A.B. HactonpHas
KHHTA yauTens. Xumusl. 8 KI.: MeToaudeckoe mocooue. — M.: llpoda;

4 T'abpuensn O.C., Pynos H.H., Tonkynos B.W. XumMnueckuii 3KCriepuMeHT B
mikonte. 8 kimace. — M.: Ipoda

5.I'abpuensn O. C., OctpoymoB U. I'. HacronpHast kHura yuurens. Xumus. 9 k
1.: Metognueckoe nocodue. — M.: Ipoda, 2018r

6.Xumus. 9 k 1.: KonTponbpHbIe 1 IpoBepoYHbIe paboTh K yuebnuky O. C.
INabpuensna «Xumus. 9 / O. C. T'abpuensn, [1. H. Bepeskun, A. A. Ymakosa u
ap. — M.: [Ipoda, 2019r.

7.I'abpuensn O. C., Octpoymos U. I'. M3yuaem xumuto B 9 k 1.
Hunaktuueckue marepuansl. — M.: biuk muttoc, 2019r.

8.I'abpuensu O. C., SAmykoBa A. B. PaGouas rerpans. 9 k. K yuebnuky O. C.
["abpuensina «Xumus. 9». — M.: Jlpoda, 2018r.

9.I'abpuensu O. C., Bockoboitnukosa H. [1. Xumus B Tecrax, 3amayax,
ynpaxkHeHusX. 8— 9 k. — M.: JIpoda, 2019r.

HNUDPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
HUHTEPHET

—Xumus (8-11 kmacc). BupryansHas nadopatopust (yaeOHOE JIEKTPOHHOE/ U3JaHHE).
OO6opynoBaHMe LIEHTPa €CTECTBEHHO-HAYYHON M TEXHOJIOTHYECKOM

HarpaBieHHocTH «Touka pocray:

- nudposas nadbopatopus (yueHHUYECKas);

- KOMIIJICKT MMOCYABI JJIs1 YUCHUYCCKHUX OIIBITOB;

- Habop OI'D/EID;

- MHOTO(YHKIIMOHAJIbHOE YCTPOUCTBO;

- HOYTOYK.
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