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HOACHUMTEJIBHASA 3AIINCKA

[TporpammMa 1o XMMHUHU Ha YpOBHE OCHOBHOT'O 00IIeTr0 00pa3oBaHus COCTaBJIEHA HA OCHOBE
TpeOOBaHUIl K pe3yJabTaTaM OCBOCHUS OCHOBHOM 00pa3oBaTeNbHOI MPOrpaMMbl OCHOBHOT'O
obmero obpa3oBanus, npeactaBieHHBIX B ®I'OC OO0O, a takxke Ha OCHOBE (enepalbHON
paboueil mporpaMMbl BOCITUTAHUSA U C YU4ETOM KOHIICTILIUU MPENoaBaHus Y4eOHOTrO MpeaMera
«Xumus» B 00pazoBaTeNbHBIX opranu3anusix Poccuiickoit enepannu.

[IporpaMmma mo xumuM Ja€T MpeACTaBICHUE O IeNAX, OoO0med cTpaterud oOydeHus,
BOCIIUTAHUS W Pa3BUTHS OOY4YaIOIIMXCS CpEeACTBAMU Y4YeOHOro MpeaMeTa, yCTaHaBIUBACT
00s3aTeNbHOE NIPEIMETHOE COAEpKAHUE, IPEIyCMAaTPUBAECT paclpeAeiieHue ero Mo Kiaccam U
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TeMaM IporpamMMbl 110 XUMHH, OIPEIEISIET KOJINYECTBEHHbIE
M KayeCTBEHHBIE XapaKTEPUCTUKH COACPKAHUS, PEKOMEHIYEMYIO IOCJIEI0BATEIbHOCTh
M3YYEHUS XUMHUU C y4ETOM MEKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3€H, JIOTUKH Y4eOHOTO
nporiecca, BO3PaCTHBIX 0COOEHHOCTEH 00yJaromuxcs, onpeaeseT BO3SMOKHOCTH MpeaAMeTa s
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHHUS OCHOBHOW 00pa30oBaTeNIbHOI MpOrpaMMbl Ha
YPOBHE OCHOBHOTO OOIIIer0 00pa30BaHus, a TakKe TpeOOBaHUM K pe3yabTaTaM 00yUeHHs] XUMUU
HA YypOBHE 1eleil W3y4eHHUs TNpeaMeTa U OCHOBHBIX BHJOB YueOHO-IO3HABATEIbHON
JEeSTENIbHOCTH 00YYaroIIerocs Mo OCBOCHUIO Y4eOHOTO COJIepIKaHUSI.

3HaHME XUMUH CIIY’)KUT OCHOBOM 11 (POpMHPOBAHUS MUPOBO33pEHUS 00y4arolerocs, ero
NPEICTaBICHUN O MAaTePHAILHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (POPMHUPYEMbIE XUMHUECH
MPEJICTABICHUS O B3aUMOMPEBPAIICHUAX SHEPTUU U 00 IBOJIOLMHU BEIIECTB B IPUPOJIE, O TYTAX
pelieHuss rI00albHBIX MPOOJIEM YCTOWYMBOTO pPAa3BUTHS YEIOBEYECTBA — CBHIPHEBOIA,
HHEPTEeTUYECKOM, MUILEBON U KOJIOTUIECKON 0€301acHOCTH, MPOOIIeM 31paBOOXPAHEHUSI.

N3ydenune xumun:

CIOCOOCTBYET peanu3aliid BO3MOXKHOCTEH JJisi caMmMopa3BUTUS U (OPMHUPOBAHUS
KYJIBTYpPBI INYHOCTH, €€ 00111el 1 PYyHKIIMOHATBHON TPAaMOTHOCTH;

BHOCHT BKJIaJ] B ((OPMHUPOBAHHME MBILUICHNUS U TBOPUECKUX CIIOCOOHOCTEN O0yJarommxcs,
HaBBIKOB ~HMX  CaMOCTOSITENIbHOM  y4eOHOM  N1eATeNbHOCTH,  OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHHUH, HEOOXOJUMBIX KaK B TIOBCEHEBHOM JKWU3HHU, TaK U B
npodeccuoHaIbHOMN J1eTeTbHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAYYHOIO MBIIIJIEHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOIO
B3IJI511a HA €JUHCTBO MPUPO/BI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM ATarloM B (POPMUPOBAHUU
€CTEeCTBEHHO--HAayYHOH IPaMOTHOCTH 00yYaroIuXCs;

CHOCOOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAyYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOW BKJIaJ] B JKOJIOTMYECKOE 0Opa3oBaHuE
o0ydJaronuxcs.

JlanHble HampaBiieHUs B OOYUYEHHU XUMHUHU 00eCredyMBarOTCS CHEIU(PUKON colep:kaHus
yueOHOrO0 TpeaMeTa, KOTOPBIA SIBISETCS MEJarormueckd aJalnTUPOBAaHHBIM OTpakKeHHUEM
0a30BOM HAyKW XMMUU Ha OMPECIEHHOM dTare €€ pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOIrO 00IIero o0pa3oBaHUS OPUEHTHUPOBAH HAa OCBOEHUE
00y4JarOIMMHUCS CUCTEMBI MIEPBOHAYATBHBIX MOHSATHI XUMHUHU, OCHOB HEOPTaHHMYECKON XUMHUU U
HEKOTOPBIX OTJEIbHBIX 3HAUNMBIX MOHATUH OPTaHUYECKOU XUMUHU.

CrtpykTypa coaep:kaHMsl MPOTpaMMbl MO XMUMHH Cc(OpMHUpPOBaHA HA OCHOBE CHCTEMHOTIO
nonxona kK e€ mzydeHuro. CopepiaHue CKJIQJbIBAETCSI U3 CUCTEMbI MOHATHH O XMMHYECKOM
DJIEMEHTE W BEIIECTBE M CHUCTEMBbI MOHATUH O XHMHUYEeCKOM peakuuu. OOe 3TH CHCTEMBI



CTPYKTYPHO OPTraHU30BaHbl IO TMPUHIMITY IOCJIEIOBATEIbHOTO PA3BUTHs 3HAHWKW HAa OCHOBE
TEOPETHUUECKHUX MPEJCTaBICHUN Pa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KAaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunonnueckoro 3akoHa JI. 1. MeHeneeBa kak OCHOBHOI'O 3aKOHA XUMUU;

— YYEHHUSI O CTPOCHHUH aTOMa U XUMHUYECKOH CBS3H;

— MPEICTaBICHUH 00 IEKTPOIUTUIECKOMN TUCCOIIMALIMY BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HaHUS PAcCCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IIOJIYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, Pa3BUBAIOTCS IOCIEIOBATEIBLHO OT OJHOTO YpPOBHA K JApPYromy,
BBIMOJHSAS (YHKIUH OOBSICHEHHUS W IPOTHO3MPOBAHMS CBOWCTB, CTPOCHHS M BO3MOXHOCTEH
MPaKTUYECKOr0 MPUMEHEHHUS U TOJTYyYEHHUS U3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XHMMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TPEACTABICHUS O
XMMUYECKOM COCTAaBJSIOIIEH HAyYHOM KApTUHBI MUpa B JIOTUKE €€ CHUCTEMHOM MpUPOJIBbI,
LEHHOCTHOTO OTHOILLIEHHUSI K HAyYHOMY 3HaHUIO U METOJaM I03HaHUs B Hayke. M3yuenue xumuun
IPOUCXOAUT C MPHUBJICYEHHMEM 3HAHUM H3 pPaHEEe M3YYCHHBIX Y4YEOHBIX IIPEIMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 kinaccel» u «®@u3uka. 7 Kiiaccey.

[Tpu u3yyeHNr XUMUU TPOUCXOAUT (HOPMUPOBAHKE 3HAHUN OCHOB XMMHYECKON HAyKH Kak
00JacTH COBPEMEHHOT0 €CTECTBO3HAHUS, MPAKTUYECKON ACSITETbHOCTH YEJIOBEKa M KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOH KYJIBTYpHI. 3ajada y4eOHOTO IMpeaMeTa COCTOMT B (POPMHPOBAHUHU
CUCTEMBl XUMHUYCCKHX 3HAHWA — BXHEHIIMX (DAKTOB, MOHSATHH, 3aKOHOB M TEOPETHYCCKHX
MOJIOKEHUH, JOCTYMHBIX OO0OOIIEHWH MHUPOBO33PEHUYECKOTO XapakTepa, SA3bIka HayKH, B
MPHUOOIIEHNHU K HAyYHBIM METO/IaM MO3HAHUS MPU N3YYEHUU BEUIECTB U XUMUYECKUX PEaKIuil, B
GOpPMUPOBAHUM ¥ PA3BUTUH I[MO3HABATCIBHBIX YMEHUH HM WX TNPUMEHEHHUH B Yy4eOHO-
MIO3HABATEJILHON U y4yeOHO-UCCIIE0BATEIbCKOMN 1EATEIbHOCTH, OCBOEHUH IPaBUJl OE30M1aCHOTO
oOpallleHus ¢ BEIeCTBAMU B TOBCEITHEBHOM JKU3HH.

[Ipy u3ydyeHWHM XUMHUU HA YpPOBHE OCHOBHOIO O0IEro 0O0pa3oBaHMsS Ba)XKHOE 3HAUCHHE
IPUOOPENTH TaKHe LIETH, KaK:

— (opMHUpOBaHNE MHTEIUIEKTYaIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TPUHATHIO PEIIeHUH, CIOCOOHOM amanTHpOBaThCS K
OBICTPO MEHSIOIIMMCS YCIOBUSAM KU3HU;

— HaNpaBJI€HHOCTh OOYyYEeHHsS Ha CHUCTEMaTH4YeCKoe MpUuOoOIIeHHne O00ydaromuxcs K
CaMOCTOSITENIbHOM ~ IMO3HABaTEJIbHOM  JIEATENbHOCTH,  HAy4HbIM  MeETOJaM  IO3HaHUS,
(GbopMUPYIOLITUM MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XHUMHH,

— obecrieyeHue YCIOBHMH, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OO0YYalOUMMHCS OIbITa
pa3HoOOpa3HON AESITENbHOCTH, MO3HAHMUA M CaMOMO3HAHMS, KJIHOYEBBIX HABBIKOB (KJIFOUEBBIX
KOMIIETEHIIN ), UMEIOIINX YHUBEPCAIbHOE 3HAUE€HUE JJIS1 PA3IMYHBIX BUAOB JAESTEIbHOCTH;

— ¢popmupoBanue o61Iel PYHKIIMOHATHHON U €CTECTBEHHO-HAYYHON TPAaMOTHOCTH, B TOM
quclie YMEHHH OOBSCHITh M OLIGHWBATH SBIICHUS OKPY’KAIOLIErO0 MHUpPA, HCIONb3ys 3HAHUS U
OTBIT, TIOJYYCHHBIC TMPU HW3YYECHUHW XUMHUHU, NPUMEHATh WX TPHU pEHIeHHH TpodieM B
MTOBCETHEBHOM KU3HU U TPYJAOBOU 1€ATEIBHOCTH;

— (opMupoBaHue y 00y4aroMuXxcs TYMAaHUCTUYECKUX OTHOIICHU, TOHUMAHUS [ICHHOCTH
XUMHUYECKHX 3HaHWHA I BBIPAOOTKM JKOJOTHYECKH I€71ecOo00pa3HOro MOBENCHUsS B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEJAX COXPAHEHHS CBOETO 3J0POBBbSI M OKPYXKAIOIIEH MPUPOIHOMN
Cpelibl;

— pa3BUTHE MOTHBALIUU K O0YYEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIUTAHUIO
Ha OCHOBE YCBOGHHsS OOIEYETOBEYECKUX LIEHHOCTEH, FOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npoduis 1 HaNpPaBICHHOCTH JJalbHEeHIero ooyyeHusl.



OO61iee yuCiIO YacoB, OTBEAEHHBIX Ui M3yYEHUS XMMHHU HAa YPOBHE OCHOBHOI'O OOILEro
o0Opa3oBaHus, cOCTaBIsIeT B 9 Kimacce — 68 gacoB (2 yaca B HEJIEINIO).



COJAEP)KAHUE OBYYEHUA

9 KJIACC

BemecTBo M XUMHYeECKasl peaKIus

Ilepuognuecknit 3axkoH. Ilepmommnueckas cucremMa xumudeckux odnemeHtoB J[. M.
MenpeneeBa. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHMHM CBOMCTB XUMHYECKHX
AJIEMEHTOB NEPBBIX TPEX IEPUOAOB, Kailus, KaJIbLUsl U UX COEAUHEHMIl B COOTBETCTBUHU C
HIOJIOKEHHUEM 3JIeMEeHTOB B [leprnonnyeckoil cuctemMe U CTpOEHUEM UX ATOMOB.

CrpoeHue BeliecTBa: BHIbl XHMHUYECKOH CBA3M. THIBI KPUCTAIIMYECKUX PELIETOK,
3aBUCHMOCTb CBOMCTB BEIECTBA OT THUIIA KPUCTAIMYECKOM PEMIETKM M BHUJA XUMHUYECKOU
CBSI3H.

Knaccugukanus ¥ HOMEHKIaTypa HEOpPraHMYECKUX BEIIECTB. XHUMHYECKHE CBONCTBA
BEIIIECTB, OTHOCALIMXCS K Pa3JIMYHBIM KJIACCAM HEOPraHMYECKHX COECIUHEHUH, I'eHeTHYecKas
CBSI3b HEOPraHUYECKHUX BEIIECTB.

Knaccugukanus XuMUYEeCKAX peakuil Mo pa3IudHbIM MPHU3HAKaM (IO YUCIY U COCTaBy
YYacTBYIOUIMX B peakUUH BEUIECTB, MO TeIIoBoMYy 3(dexry, Mo H3MEHEHHIO CTeneHen
OKHCJICHUSI XUMHUYECKUX 3JIEMEHTOB, 10 OOpPaTUMOCTH, IO Y4YacTHIO KaTajau3aTopa). JK30- U
HHIOTEPMUYECKUE PEAKIIMU, TEPMOXUMUYECKUE YPABHEHHUSI.

[TonsiTue o ckopoctn xumudeckoi peakuuu. llonarne 06 oOpaTMMbBIX U HEOOpPATUMBIX
XUMHUYECKHX peakuusx. [IoHATHEe O TIOMOreHHbIX M TIeTeporeHHbIX peakuusx. I[lonarue o
katanuze. llonsaTe o XuMmMuueckoM paBHOBecuH. DakTOpbl, BIHAIOLIME HA CKOPOCTh
XUMHUYECKON pEeaKIMU U TOJI0KEHNE XUMUYECKOTO PaBHOBECHS.

OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKIH, SJCKTPOHHBIA OalaHC OKUCIUTEIBHO-
BOCCTAaHOBUTENIbHOM peakiuu. CocTaBleHUE YPaBHEHUH OKHCIUTEIbHO--BOCCTAHOBUTEIbHBIX
peaKLuii ¢ UCIIOJIb30BaHUEM METO0/1a 3JIEKTPOHHOr 0 OanaHca.

Teopust 3MEKTPOIUTUUECKON TUCCOLMALUU. DJIEKTPOIUTHl U HEIIEKTpoiuThl. KaTnoHsl,
AQHUOHBI. MexaHu3M JAMCCOIMAllMM BELIECTB C pa3jIMYHbIMU BHJAMU XHUMHMUYECKOH CBS3H.
Crenenp quccounanui. CuiabHbIE U CllaOble SIEKTPOIHUTHI.

Peakiun moHHOro o6MeHa. YcClOBHs HMPOTEKAHUS peakiMii HOHHOTO OOMeHa, MOJHbIE U
COKpallIEHHbIE MOHHBIE ypaBHEHUs peakiuil. CBoilcTBa KUCJIOT, OCHOBaHUN U COJiell B CBETE
NpEeJCTaBICHU 00 3IEKTPOIUTUYECKON aucconuanuu. KadecTBeHHblE peakIMU Ha HOHBI.
ITonsATHE O THIPONHU3E CONEN.

Xumuueckuii IKCnepumenm:

O03HAKOMJICHHE C MOJENSMU KPUCTAJUIMYECKUX PEHIETOK HEOPraHWYECKUX BEIIECTB —
METAJIJIOB U HEMEeTalyioB (rpagura M anmasza), CIOXKHBIX BELIECTB (XJOpHAA HaTpHs),
WCCJIEJOBAHNE 3aBUCHUMOCTH CKOPOCTH XMMMUYECKOM pPEAaKIUH OT BO3ACUCTBHS PA3IUUYHBIX
(bakTOpOB, HCCIEI0BAaHUE 3JIEKTPOIIPOBOJHOCTU PACTBOPOB BEIIECTB, IMpoOLEcca AUCCOLMALUN
KHUCJIOT, IIejo4Yel U cojeil (BO3MOMKHO HCIIOJIb30BaHUE BHJIEO MAaTEpUajioB), IMPOBEACHUE
OTBITOB, WITIOCTPUPYIOIIMX IMPHU3HAKU MPOTEKaHMs peakiuii MOHHOTO oOMeHa (oOpa3zoBaHHE
ocajika, BBIJENICHHE Tra3a, 00pa3oBaHHME BOJbI), OIbITOB, WUIIOCTPUPYIOIIUX IMPUMEPHI
OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLIMN (FOPEHHE, pEaKLUU pa3jOkKEHHs, COECIUHEHUS),
pacro3HaBaHHE€ HEOPTraHMYECKHX BEIIECTB C IOMOIIBI0O KAaueCTBEHHBIX pPEaKIUil Ha HOHBI,
pelleHne SKCIepUMEHTaIbHbBIX 33/1a4.

HemeTauibl 1 MX cOeJUHEHHSA

OOmast xapakTtepucTuka TajgoreHoB. OcoOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE
crenieHn okucieHus. CtpoeHne U (U3MUECKHE CBONCTBA MPOCTHIX BEIIECTB — TaJOr€HOB.



XWMHYECKHE CBOMCTBA Ha MpHUMeEpe XJopa (B3auMOACHCTBHE C MeETalJlaMH, HEMETaJUIaMH,
mienoyamu).  XuopoBopopod. ConsiHas  KMCIOTa, XMMHMUYECKHE CBOMCTBA, IOJIyYEHHUE,
npuMeHeHue. JlelicTBre XJIopa U XJIOPOBOAOPO/a Ha OPraHU3M uesioBeKka. Baxuelue Xmopuisl
U X HaXO0XJCHUE B IPUPO/IE.

O6mas xapakrtepuctuka 31eMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpPOEHHS aTOMOB,
XapakTepHble creneHu okucieHus. CTtpoeHne M (hU3NYecKHe CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOPO/Ia M Cepbl. AJUIOTPOIHBIE MOJU(HUKAIMK KUCIOPOJa U Cepbl. XUMUYECKHE CBOICTBA
ceppl. CepoBonopoa, cTpoeHue, (U3MYECKHe M XUMHYecKHe cBoiicTBa. OKCHIBI Cepbl Kak
MPEJICTABUTENIN KUCIOTHBIX OKCUAOB. CepHasi KUCIOTa, PU3NYECKHE U XUMHYECKHE CBOMCTBA
(oOme Kak MpPeACTaBUTENS Kiacca KHUCIOT M CHeHUu(pHUUecKue). XUMHUYECKHUE pEaKIHH,
JeKallue B OCHOBE MNPOMBIIIICHHOTO croco0a IMoiydeHHUs CepHOi KucioTel. IIpumenenue
cepHoit KucnoTel. Conu cepHON KUCIOThI, KaueCTBEHHAs peaklus Ha cyibdaTr-uoH. Haxoxnenue
ceppl U €€ coelMHEHUH B TMpHUpoae. XHUMHUECKOE 3arps3HEeHHE OKpYKalollell cpenbl
COCIMHEHUSIMU Cepbl (KUCIOTHBIC JTOKIM, 3arps3HEHHE BO3AyXa M BOJOEMOB), CIIOCOOBI €ro
[PEIOTBPALLCHUS.

OO6mass xapaktepucTuka 31eMeHTOB VA-rpymnmbl. OcoOEHHOCTH CTPOEHHUS AaTOMOB,
XapaKTepHbIE CTEMEHH OKHUCIEeHUS. A30T, paclpocTpaHeHHEe B Tpupone, Qusmveckue u
XuMHueckue cBoiictBa. KpyroBopot azora B mpupojie. AMMUAK, ero GU3N4eCKUe U XMMHUUECKHE
CBOWCTBA, MoJlydeHue u npuMenenue. Conu aMMOHUs, NX (PU3NYECKHE U XMMUYECKHE CBOMCTBA,
npuMmeHeHue. KadecTBeHHas peakids Ha MOHBI aMMOHHS. A30THas KHUCIIOTa, €€ MOJIyuyeHue,
dusznueckue W XUMHYECKHE CBOMCTBa (oOmIue Kak TMpeACTaBUTENs Kjacca KHUCIOT U
cnenuduyeckne). Mcnonap3oBaHWE HHUTPATOB M COJEH aMMOHHUS B KauyeCTBE MHUHEPAIbHBIX
ynoOpeHuit. XuMHUYECKOe 3arpsi3HEHUE OKPYKArOIIeH Cpelbl COCIUHEHUSIMHU a30Ta (KUCIOTHBIC
O, 3arps3HEHHE BO3MyXa, MOYBbI M BOA0EMOB). Docdop, amaoTponHble MoAUBUKALNN
docdopa, duznueckue u xumudeckue cpoiicrea. Okcun docdopa (V) u pochopnas kuciora,
¢usznueckue M XMMHUYECKUE CBOWCTBA, mHoiyyeHue. Vcmonb3zoBanue @ochaToB B KadecTBe
MUHEPATBHBIX YIOOpPEHUH.

OOmast xapakrepuctuka 31aeMeHTOB |VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHble CTENEHH OKHCICHMS. YTIIEpO, alUIOTPONHbIE MOIU(HUKAIIMH, pACTIPOCTPaHEHHE B
npupoje, Gu3ndecKkue U XuMUIecKrue cBoiicTBa. AncopOiusa. KpyroBopot yrieposa B mpupo/ie.
Oxkcupapl yriaeposaa, ux (pU3NYeCKue U XMMUYECKHE CBOMCTBA, JIEUCTBHUE HA JKMBBIE OPTaHU3MBI,
HOJy4eHHE U MPUMEHEHHE. DKOJIOrHYeCKHe MpoOieMsl, cBs3aHHbIe ¢ okcuaoM yriepoaa (1V),
TUMOTe3a I100aJbHOro MOTEINIEHUs KJIMMarta, MapHUKOBbIN 3¢ddekt. YrompHas kuciora u eé
CoNM, UX (PU3MYECKHMEe M XMMHUYECKHE CBOMCTBA, IMOJIyueHHWE U MpuMeHeHue. KauecTBeHHas
peakuus Ha  KapOoHaT-uoHbl. Mcnonp3oBaHume  KkapOoOHaToB B OBITY, MEIUIIMHE,
IIPOMBIIIJIEHHOCTH U CEIBCKOM XO35MCTBE.

[TepBoHayanbHble MOHATHS 00 OPraHMYECKUX BEIIECTBAaX KaK O COCTUHEHHUSAX YIiiepoja
(MeTaH, »TaH, OSTWIEH, alETWIEeH, J3TaHOJ, TJHUIEpUH, YyKCycHas kuciora). I[IpupoaHsie
VCTOYHUKU YIJIEBOAOPOAOB (Yroib, MPUPOJIHBIA Ta3, HEPThb), MPOAYKTHl HX IMepepadoTKU
(OeH3uH), UX pOJIb B OBITY U MPOMBILIUIEHHOCTH. [ToHATHE 0 OMOJIIOTHYECKH BaXKHBIX BEIIECTBAX:
XKHUpax, Oelkax, yrieBoJaXx — M HMX pOJM B KM3HM YeloBeka. MarepuaabHOe €IMHCTBO
OpraHMYECKUX M HEOPTaHMYECKUX COETUHEHHH.

Kpemuuii, ero ¢Qusmueckre u XUMHYECKHE CBOWMCTBA, IOJIYYEHHE M IPUMEHEHHUE.
Coenunenus kpemHusi B mpupone. OOmme mnpencraBieHuss o0 okcunae kpemuus (V) u
KpeMHHEBOM kucioTe. CUIMKAThI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaxHelme



CTPOUTENIbHBIE MaTepHallbl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jxene300eToH. [IpoGiemsl
0€30MMacHOT0 UCTIOIH30BAHMS CTPOUTEIHHBIX MATEPHAIIOB B TIOBCETHEBHOM JKU3HHU.

Xumuueckuii IKCnepumMenm:

U3ydeHrue oOpaslloB HEOPTraHMYECKHX BEIECTB, CBOMCTB COJSHOM KHUCIIOTHI, MPOBEACHUE
KaueCTBEHHBIX PEaKIUil Ha XJOPUA-UOHBI M HAOIIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OIMbBITHI,
oTpaxkaromue (GU3MUECKUE M XUMHUYECKHE CBOMCTBA TAJIOTCHOB M UX COSAMHCHHN (BO3MOXKHO
UCTIOJIb30BaHUE BHJEOMATEPHANIOB), O3HAKOMIIEHHE C OOpaslamu XJIOPUAOB (TaJlOTCHHJIOB),
O3HAKOMJICHHE C oOpa3uamMu cepbl U €€ COeIMHEHUSMU (BO3MOXHO HCIHOJIb30BaHUE
BUJICOMATepHanoB), HaOmoJeHHe Tmpolecca OOyrauBaHUS — caxapa TOJ  JIeHCTBUEM
KOHIICHTPUPOBAHHON CEPHOW KHCIIOTHI, U3yUYCHHE XUMHUYECKUX CBOMCTB pa30aBICHHON CepHOM
KHUCIIOTHI, TIPOBEJICHUE KAUeCTBEHHOW peakiMyu Ha Cynb(aT-HOH W HaAOIOJIEHUE TpHu3HaKa e€
MPOTEKaHus, O3HAKOMIIEHHE ¢ (PU3MYEeCKMMM CBOWCTBaMHU a30Ta, ¢ocdopa M HX COeIUHEHUN
(BO3MOKHO HMCIIOJB30BaHUE BUICOMATEPUAIIOB), 0OOpa3iiaMu a30THRIX U (pochOopHBIX yaoOpeHHH,
MoJlydeHue, coOMpaHue, pacro3HaBaHWE H HW3YYCHHE CBOIMCTB aMMHaKa, IPOBEICHUE
KAUeCTBCHHBIX peaKknuid Ha HOH aMMOHUsS U Qocdar-noH W U3YYCHHE NPH3HAKOB WX
MPOTEKaHUs, B3aMMOJICICTBHE KOHIIEHTPHUPOBAHHOW a30THOM KHUCIOTHI ¢ MeIbI0 (BO3MOXKHO
UCIIOJIb30BaHUE BUJCOMATEPHANIOB), U3y4YEHHE MOJENel KPUCTAIMYECKUX pEHIETOK alMasa,
rpadura, ¢ymwiepeHa, O3HAKOMIICGHHE C TIPOIECCOM aICOpPOIMM PAcTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YIJIEM U YCTPOMCTBOM NMPOTUBOTA3a, MOJyYeHHUE, COOMpaHue, paclio3HaBaHUE
U U3yYeHHUE CBOMCTB YIJIEKHCIIOTO ra3a, MpOBEICHHE KaueCTBEHHBIX PEaKIMii Ha KapOoHAT U
CUJIMKAT-UOHbl M W3Yy4YEHUE IMPU3HAKOB HMX IPOTEKAHUS, O3HAKOMJICHHUE C MPOAYKIUEH
CHUJIMKATHOM TMPOMBIIUJICHHOCTH, PEIIEHUE SKCIEPUMEHTAIBHBIX 3a/a4d Mo Teme «Baxuenmme
HEMETaJUIbl U UX COCTUHEHUSD.

MeTa/lIbl M UX COCIUHEHUS

OO0mass xapakTepUCTHKA XHUMHUYECKHUX DJIIEMEHTOB — METa/lIOB HAa OCHOBAaHUU UX
nonoxkenus B [lepuonnueckont cucreme xumudeckux 3memeHToB . 1. MenaeneeBa u cTpoeHus
atomoB. CTpoeHue MeTauioB. Meramuueckas CBs3b M METAUIMYECKas KpPUCTAJUTMYECKas
pemeTKa. DIEeKTPOXUMHUYECKUN Pl HanpsHkeHUH MeTamuioB. Pu3MYecKue W XUMUYECKHUE
cBoiicTBa MeTamioB. OOmme cnocoObl MoMy4eHuss MeTaioB. [loHATHE O KOPPO3UU METaNIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT Koppo3uu. CriaBsl (CTallb, YyT'YH, TIOPATIOMUHUN, OpOH32a) U
WX IPUMEHEHHUE B OBITY M MPOMBIIIJIEHHOCTH.

[[{enounble MeTaIIBL: TIOJIOKEHUE B [lepronueckoi cucTeMe XuMHUYECKHUX 3JIEMEHTOB /.
N. MenneneeBa, CTpO€HHE UX aTOMOB, HaXOXIEHUE B Mpupoje. OPuznueckre U XUMHUYECKUE
CBOMCTBa (Ha mpuMepe HaTpus U Kayusi). OKCUIBI M THAPOKCUIIBI HATpHs U Kanus. [Ipumenenue
IIEJIOYHBIX METAJVIOB U UX COCTMHEHUMN.

[IlenoyHo3emMenpHbIE METAUIBl MAarHWM M KaJlbLUi: nookeHue B Ilepuoanueckoit
cucreMe xumudeckux sneMeHToB JI. M. MeHaeneeBa, CTpo€HHE HMX aTOMOB, HaXOXKJIEHUE B
npupozae. OU3NYECKUE U XMMHYECKHE CBOMCTBA MarHus M Kajblus. BakHeimme coennHeHus
KaJbpus (OKCUM, TUAPOKCU, coin). JKECTKOCT BOJIbI U CIIOCOOBI €€ YCTPAHEHHUS.

Amomunuii: nonoxenue B Ilepumonnueckoid cucreme xumuueckux snemeHtoB J. WM.
MenneneeBa, CTpO€HHE aTOMa, HaxOXJaeHHE B npupoae. Ousznyueckrue U XUMHUYECKUE CBOMCTBA
amroMuHus. AMGOTEpHBIE CBOMCTBA OKCHIA M THUIPOKCHIA AITFOMUHUS.

Kenezo: mnonoxenue B Ilepuommueckorr cucrteMe xumuyeckux osnementoB /[l .
MenieneeBa, CTpO€HHE aTOMa, HaxOXJaeHHe B npupoae. Ousznyeckrue U XUMHUUYECKUE CBOMCTBA
xkene3a. Okeupnwl, Tuapokcunsl u comu skenesa (I1) u xenmesa (lll), ux cocra, cBoiicTBa u
MOJTyYEHHE.



Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C O00pa3llaMl METa/lIOB M CIUIaBOB, UX (U3UYECKUMHU CBOWCTBAMH,
U3YYCHHUE PE3YNbTaTOB KOPPO3UU METAIIOB (BO3MOXKHO HCIIOJIB30BAHKME BHICOMATEPUATIOB),
0COOCHHOCTEH B3aMMOJICHCTBUS OKCUIA KaJbIMs U HATPHUS C BOJIOM (BO3MOYXKHO UCHOJIb30BaHUE
BUJICOMATEPHUAJIOB), HCCIEIOBAHUE CBOWCTB JKECTKOM BOJBI, MpOIlecca TOPEHUs JKele3a B
KHCToposie  (BO3MOXKHO — HCIIOJIB30BAaHWE  BUIACOMATEPHUATIOB), IMPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX PEaKlMi Ha MOHBI: MarHus, Kajblus, alFOMUHUS, IUHKA, xene3a (Il) u xenesa
(1), meau (1), HaGMIOICHHE U ONMKMCAHHUE MPOLIECCOB OKPAIIMBAHUS IUIAMEHH MOHAMH HATpU,
KaJusl U KaJbliig (BO3MOXKHO MCIIOJIb30BAaHHME BHAEOMATEpUANIOB), UCCIIEIOBaHIE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/Ia aIFOMUHUS M TUIPOKCH/IA [MHKA, PEIICHUE SKCIIEPUMEHTAILHBIX 3a/1a4 110
TeMme «BakHeWIe METallyIbl U UX COCIUHEHUS.

XuMHs 4 OKpYsKAaIas cpeaa

BemiectBa 1 MaTepuaibl B MOBCEJHEBHOM JKHU3HH uYeloBeKa. be3omacHoe MCIoyib30BaHKe
BEIICCTB M XUMHUYECKMX peakiuii B ObITy. llepBas momoms Tpu XUMHUYECKHX OXKOTax |
OTPaBJICHHSIX.

XUMUYECKOE 3arps3HEHHE OKPYKarollel cpebl (MpeaenbHas T0MyCTUMAas KOHLIEHTPaIUs
Beniects, qainee — [1/IK). Pons XxuMuu B pemieHuu 3KOJOTHYECKUX MTPOOIIeM.

XumuuecKkuii IKcnepumenm:

U3ydeHHe 00pa3IoB MaTePHAIIOB (CTEKIIO, CIUIABBI METAIIIIOB, TTOJIMMEPHBIC MATCPHAIIHI).

Mesxicnpeomemmuunle céa3u

Peanuzarus MeXNpeaMETHBIX CBA3€H MPU U3y4YEHUU XMMHUHU B 9 Kilacce OCYIIECTBIISETCS
4yepe3 UCIOJIb30BaHWE KaK OOIIMX ©CTECTBEHHO-HAYYHBIX TIOHATHH, TaK W IOHSATHH,
SIBIISTFOIIIAXCSI CHCTEMHBIMH TSI OT/ICTBHBIX MPEAMETOB €CTCCTBCHHO--HAYIHOTO ITUKJIA.

OO0mue ecTecTBEHHO-Hay4YHbIE MOHSTHS: HAay4HbIH (akT, TUIIOTe3a, 3aKOH, TEOpusd,
aHalM3,  CHUHTE3,  KilacCUUKalusi,  MEePUOJUYHOCTb,  HAOMIOJEHHE,  IKCIEPHUMEHT,
MOJICTTUPOBAHUE, H3MEPEHUE, MOJICITb, SIBJICHHE, TAPHUKOBBIN dPPEKT, TEXHOJIOTHS, MAaTCPHUAITHI.

Oduznka: Marepusi, aToM, OJJIGKTPOH, NPOTOH, HEHUTPOH, WOH, HYKJIHJ, W30TOIBI,
pPaZlOaKTUBHOCTh, MOJIEKYNa, DIEKTPUYECKHH 3apsl, MPOBOJHUKH, TOITYIPOBOJIHUKH,
TUDIIEKTPUKH, (POTOITIEMEHT, BEIIECTBO, TENO, 00BbEM, arperaTHOe COCTOSIHHME BEIECTBa, ras,
pacTBOp, PACTBOPUMOCTH, KPUCTALIMYECKAs PEMIETKA, CIUIaBbl, (U3UYECKHE BEIMYUHEI,
SIMHHUIIB I3MEPECHUSI, KOCMHYECKOE TIPOCTPAHCTBO, TIAHETHI, 3BE3 b, COHIIC.

buonorust: dotocunTes, apixanue, O6uocdepa, sKocucTeMa, MUHEpaIbHbIE YAOOPEHUS,
MHUKPOIJIEMEHTBI, MAKPOAJIEMEHTHI, MTUTATENLHBIE BEIIECTBA.

['eorpadus: atmocdepa, ruapochepa, MHHEpaIbl, TOPHBIE TMOPOJbI, IOJE3HbIE
HCKOTIaeMbIe, TOIUTHBO, BOJIHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yJabTaThl OCBOEGHUS IPOrpaMMbl OCHOBHOrO 0Omiero o0Opa3oBaHus
JOCTUTAIOTCS B XOZIe O0Y4YEHHUSI XMMUU B €JUHCTBE yU4EOHOM M BOCITUTATEIBHOM IEATEIILHOCTH B
COOTBETCTBUM C  TPAJAWIUOHHBIMH  POCCHHCKMMH  COLMOKYIBTYPHBIMH W  JyXOBHO-
HPaBCTBEHHBIMH LIEHHOCTSIMH, MPUHATHIMU B OOILECTBE IpPaBUIAMU M HOpPMaMM HOBEICHUS U
CHOCOOCTBYIOT MpOLIECcCaM CaMOITO3HAHMS, CAMOPA3BUTHUSA M COLIMATM3ALINN 00YYarOIUXCS.

JIMYHOCTHBIE PE3yNbTaThl OTPAXKAIOT T'OTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPHUEHTALMH M PACHIMPEHHE OIbITAa JEATEIbHOCTH Ha e&
OCHOBE, B TOM UYHUCJIE B YACTH:

1) naTpHOTHYECKOr0 BOCIIUTAHMUS:

[IEHHOCTHOTO OTHOIIECHHS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY U HAyYHOMY
HACJIEINI0, TIOHMMAaHMSA 3HAYCHUsS XMMHUYECKOH HAyKH B JKM3HH COBPEMEHHOTO OOIIeCTBa,
CIOCOOHOCTH BJIAJIETh JOCTOBEPHON MH(OpManueil o mepeaoBbIX JOCTHKEHUSAX U OTKPBITHIX
MHUPOBOW M OTEYECTBEHHON XMMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HaHMUAX 00 yCTpoiicTBe
MHpa 1 00IIeCTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

IPEICTaBICHNUs O COLHUAIBHBIX HOpPMax M IpaBUJaX MEXKIMYHOCTHBIX OTHOLICHUH B
KOJIJIEKTHBE, KOMMYHHKaTUBHOM  KOMIIETEHTHOCTM B OOILECTBEHHO  IOJIE3HOM,
y4eOHO-HUCCIIEIOBATEIbCKOM, TBOPUECKOW M JPYTMX BHAAX JEATEIBHOCTH, TOTOBHOCTH K
pa3Ho00pa3HOM COBMECTHOW JIEATEIBHOCTH NP BBIMOIHEHUH Y4€OHBIX, IO3HABATEIbHBIX 3a/1a4,
BBIIOJIHEHUM XMMUYECKHUX SKCIEPUMEHTOB, CO3/JaHUM YUEOHBIX IPOEKTOB, CTPEMJIEHUS K
B3aMMOIIOHMMAHHUIO M B3aMMOIIOMOILM B Ipoliecce 3TON y4eOHOW IesTenbHOCTH, FOTOBHOCTU
OLICHUBATh CBOE IOBENEHHE W TIOCTYNKHA CBOMX TOBApPHUINEH C IMO3UIMH HPAaBCTBEHHBIX M
NIPAaBOBBIX HOPM C YUETOM OCO3HAHMS MOCIIEICTBHIA MOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS '

MHUpPOBO33pPEHUYECKHE NPEACTAaBICHHUS O BEUIECTBE M  XUMHYECKOM  peakiuy,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BHTHS HAayKH M COCTABIISIONINE OCHOBY IS
NOHMMAaHHUS  CYIIHOCTH HAay4yHOW KAapTHHBI MHpa, TNPEACTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHsI MPUPOAbI, B3aUMOCBA3SIX YellOBeKa C MPUPOJHOM Cpelod, 0 posu
XMMHHU B TIO3HAHUH ITHX 3aKOHOMEPHOCTEH;

MIO3HABATENbHBIE MOTHBBI, HAlpaBJICHHBIE Ha IMOJyYeHHE HOBBIX 3HAHUH IO XHMHH,
HEOOXOMUMBIE Ui OOBSCHEHHS HAOIIOJAaeMbIX IPOIECCOB W SIBJICHUH, II03HABATEILHOM,
UH(POPMALIMOHHOM M YUTATENbCKON KYJIbTYphl, B TOM YHCJIE HABBIKOB CaMOCTOSATENIbHOM paboThI
C y4yeOHBIMH TEKCTaMHM, CIIPABOYHOH JHUTEpaTypo, JOCTYHMHBIMH TEXHUUYECKUMH CpPEACTBAMHU
WH(POPMAIIMOHHBIX TEXHOJIOTHIA;

WHTEpEC K OOYYEHHWIO M TO3HAHMIO, JTFOO03HATEIHLHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM000pa30BaHMIO, MMPOSKTHON M HCCIEeI0BATEIbCKON JIEATENILHOCTH, K OCO3HAHHOMY BBIOODY
HaMpaBJICHHOCTH U YPOBHs 00y4eHUs B JaJIbHEHIIEM;

4) popMHUPOBAHMS KYJIbTYPBI 3/10POBbSI:

OCO3HAHWE IICHHOCTH JKW3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3/I0pOBBIO,
YCTAaHOBKM Ha 37I0POBbI 00pa3 JKU3HU, OCO3HAHME IIOCIEACTBUI U HEMPUSATHE BPEIHBIX
IpUBbIUEK (YMOTpeOJIEHUs] alKOorojsl, HApKOTHKOB, KYpEHHs), HEOOXOIMMOCTHU COOJIOJCHUS



mpaBujl 0€30MaCHOCTH TIPU OOpAIIEHWH C XUMHUYECKHMH BEIIECTBAMU B OBITY M pealbHOU
KHU3HH,

5) TPy10BOT0 BOCIIMTAHMSI:

UHTEpEC K MPAKTUIECKOMY M3YYCHUIO MPOMECcCHii U Tpyaa pa3IndHOro poja, YBaKCHUE K
TPyAy W pe3ylibTaTaM TPYAOBOW NEATEIBHOCTH, B TOM 4YHCIE HAa OCHOBE HPHUMCHCHHS
IPEIMETHBIX 3HAHUW 110 XUMHHM, OCO3HAaHHBIM BBIOOP HWHIUBUAYAIbHONW TPaeKTOPUU
MPOJODKCHHUST 00pa3oBaHUs C YYETOM IJUYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XUMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHEemHOW MpOopeCCHOHATLHON ACATEIBHOCTH H
pa3BUTHSI HEOOXOAUMBIX YMEHUH, TOTOBHOCTh aJalITUPOBATHLCS B MTPO(ECCHOHATLHON CpeJie;

6) 3K0JIOrM4ecKOro BOCIIUTAHMA:

IKOJIOTHUYECKH ITIeJIeCO00pa3HOe OTHOIICHUE K MPUPOJIE KaK UCTOYHHKY KU3HU Ha 3eMIie,
OCHOBE €€ CYIICCTBOBAHMs, MOHUMAaHHE LIEHHOCTH 3JI0POBOIO M OE30IIaCHOTO 00pasa KH3HH,
OTBETCTBEHHOEC OTHONICHWE K COOCTBEHHOMY (DHM3MUYECKOMY H TICHXHYECKOMY 3JI0POBBIO,
OCO3HAHHE IIEHHOCTH COOJTFOICHUS TPaBUI O€30MaCHOTO MOBEACHHS TP padoTe ¢ BEIIECTBAMH,
a TAaK)K€ B CUTYyalUAX, YIPOXKAIOIINX 310POBbIO U )KU3HU JIIOJEH;

CIOCOOHOCTH TPUMEHSTh 3HAHHS, IMOJy4acMbIe TPU W3YUYCHHUH XUMUH, JUIS PEIICHUS
3aj1au, CBSI3aHHBIX C OKPYIKAIOIICH MPUPOTHON CPEIOH, ISl MOBBIICHUST YPOBHS SKOJIOTUYECKOM
KYJbTYPBI, OCO3HAHUS TNTOOAIBHOTO XapaKTepa SKOJIOTHYECKUX MPOOJIeM U MyTeH UX peIIeHUs
MMoCpCACTBOM MCTOAOB XUMHH, IKOJIOTMYCCKOI'O MBIIIJIICHHA, YMCHHA PYKOBOACTBOBATHCA MM B
MI03HABATEJIbHOM, KOMMYHHKATUBHOM U COITUAILHON TIPAKTUKE.

METAIIPEAMETHBIE PE3YJIbTATbBI

B cocraBe MerampenMeTHBIX pPe3ylIbTATOB BBIICISIOT 3HAYMMBIC Uil (OPMHPOBAHUS
MHUPOBO33pEHUsST OOIICHAYYHBIC MOHATHS (3aKOH, TCOPUS, MPUHIUI, TUTOTe3a, (aKT, CHCTeMa,
IpoIiecc, SKCIEPUMEHT U JIPYTO€.), KOTOPhIE UCIOJIBb3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYCOHBIX
npeMeTax M MO3BOJISIOT Ha OCHOBE 3HAHUW U3 ATHUX MPEAMETOB (POPMUPOBATH MPEICTABICHUE O
[IEJIOCTHOW HAYYHOH KapTHHE MHpa, U YHHBEpCAJIbHBIC ydeOHBbIC ACWCTBUS (ITO3HABATEIbHEIC,
KOMMYHHMKAaTHBHbBIE, PETYJIATUBHBIE), KOTOpble oOecnedrnBaroT (OPMUPOBAHUE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO M OCYIIIECTBICHUIO YUEOHOM JIeATEIIbHOCTH.

IMo3naBaTeIbHbIE YHUBepPCAJIbHbIE yUeOHbIE IeiiCTBHS

Ba3zoBble JJoruveckue aeicTBUA:

YMCHUA HCIIOJb30BAaTh HpI/IéMI)I JIOTUYCCKOro MBINUICHUA TIpU  OCBOCHHUU 3HAHWUU:
pacKpbhIBaTh CMBIC] XHMHUYECKHX TIOHATHH (BBIIENATH WX XapaKTepHbIE MPU3HAKH,
YCTaHABJIMBATh B3aUMOCBS3b C JAPYTUMH MOHSITUSMH), UCTIONB30BATh TIOHATHS IS OOBSICHEHUS
OTJIENbHBIX (PAKTOB W SIBICHUH, BBIOMPATh OCHOBAaHUS M KPUTEPUM I KIacCHU(pUKALUU
XUMHWYCCKHNX BCIICCTB U XUMHNYCCKUX peaKuHﬁ, YCTaHAaBJIMBATb NPUYIMHHO-CIICACTBCHHBIC CBA3U
MEXy 00BEKTaMH U3YUCHUS, CTPOUTH JIOTUYECKUE PACCYXICHUS (MHIYKTUBHBIC, JICyKTUBHBIC,
10 QHAJIOTUH ), JIeJIaTh BBIBOJBI M 3aKITFOUCHHUS,

YMCHHUE NPUMCHATH B HPOLUECCEC IMO3HAHUA TMOHATHA (Hpe}IMeTHBIe n MeTaHpe}IMeTHLIe),
CUMBOJINYECKUE (3HAKOBBIE) MOJEIH, MCIOIb3yeMble B XHMHH, NPEOOPa30BBIBATh HIMPOKO
NPUMEHSIEMbIC B XUMHH MOJICIbHBIC MPEICTABICHHUS — XMMUYECKUN 3HAK (CHMBOJI 3JIEMEHTA),
XUMHYeCcKass (GOopMylia M YpaBHEHHE XHMMHUYECKON pEakluu — TpUd PEHICHHH Y4eOHO-
IIO3HABAaTCJIbHBIX  3aaady, C y'-IéTOM 9TUX MOIACIBHBIX Hpe}ICTaBJ'IeHI/Iﬁ BBISABJIISATH n
XapaKTE€PHU30BaTh CYIICCTBCHHBIC MPHU3HAKHU HU3y4aCMbIX 00BEKTOB — XMUMHYECKHUX BCIICCTB U
XUMHYECKHX DPEaKIUi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUUUHHO-CIICACTBEHHBIC CBSI3U U
NPOTHBOPEYHS B U3YYaEMBIX MPOIIECCAX U SIBICHUSX.

Ba3oBble uccienoBareibCcKue 1elCTBUS:



YMEHHUE HWCIOJIbh30BaTh IMOCTABJICHHBIC BOIPOCHI B KayeCTBE WHCTPYMEHTAa TO3HAHUS, a
TaKKe B KadyeCTBE OCHOBBI Ui (OPMHUPOBAHUS THUIIOTE3Bl MO TPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CY)KICHUI;

nproOpeTeHre OmbiTa 1O IUIAHUPOBAHHMIO, OPTaHM3alUU U TPOBEICHUIO YYCHUYCCKHX
AKCIEPUMEHTOB, YMEHHE HAOIIOIaTh 32 XOJI0M IPOIIecca, CaMOCTOSITEIIbHO MTPOTHO3UPOBATH €TI0
pe3yibTar, (GopMyIHpoBaTh O0OOIIEHHS W BBIBOABI MO pe3yiabTaTaM HIpPOBEIEHHOTO OIBITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padorTe.

PatGora ¢ undopmaunmeii:

yYMEHHUE BBIOUPATh, aHATH3UPOBATh U HHTEPIPETUPOBATh HHOOPMAIIHIO Pa3IHYHBIX BUIOB
U GOpM MPEACTABICHHS, TOTYIAEMYIO U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAst TUTEpaTypa
XUMHYECKOTO COAEp)KaHUsA, CIPaBOYHBIE IOCOOMsA, pecypchl VHTepHeTa), KPUTUYECKH
OILICHUBATh MPOTHBOPEUUBYIO U HEIOCTOBEPHYIO HH(POPMAIIHIO;

YMEHHUE NPUMEHSTh Pa3IMYHbIe METObI U 3aIPOCHI IPH TIOUCKE U 0TOOpEe MHPOPMALIUU U
COOTBETCTBYIOIMX JaHHBIX, HEOOXOAMMBIX JJIsl BBITOJHEHHS YUYEOHBIX M MO3HABATENILHBIX 3a/1a4
OTIpEeNIeIEHHOT0 THUMA, MPHOOpPETEHHE OIbITa B 00JACTH HCIIOJIB30BaHUS HH(POPMAITMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTUH, OBJIAJICHUE KYIbTYPO aKTUBHOT'O MCIIOJIB30BAHHS PA3TUUHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSITEJIbHO BBIOMPATh ONTUMAIBHYIO (OpMY MpeICTaBICHUS
UHPOPMALIMKM M WUTIOCTPHPOBATH pEIIaeMble 3a/1auid HECIOXHBIMH CXEMaMH, JuarpaMMaMH,
npyrumu popmamu rpaduKu U IX KOMOUHALIUSAMU;

YMEHHUE HCIOJIb30BaTh W aHAIU3UPOBaTh B Mpolecce y4eOHOW M HCCIEIOBATEIbCKON
NESITeIbHOCTH HH(POPMAIIMIO O BIMSHUY MPOMBIIUICHHOCTH, CEIBCKOTO XO35HUCTBA U TPAHCIIOPTA
Ha COCTOSTHHE OKPY’KaIOLIeH TPUPOJHON CPEJIbI.

KoMMyHUKaTHBHbIE YHHBepPcaIbHbIe Y4eOHbIe el cTBHA:

YMEHUsl 3aJaBaTh BONPOCHl (B Xoie nauasora W (WIM) JUCKYCCHU) TIO CYHIECTBY
oOcyxmaeMoll TeMmbl, (HOPMYJIHUPOBATH CBOM TPEJIOKEHHS OTHOCUTEIBHO BBITIOJHECHUS
MPEI0KEHHOM 3a/1a4u;

YMEHUS TIPEACTABIISTh MOJTyYCHHBIE Pe3yIbTaThl TO3HABATEIBHON EATETHHOCTH B YCTHBIX
U THCBMEHHBIX TEKCTaxX; JeNlaTh MPEe3CHTALUI0 pe3yJbTaToB BBINOJHEHUS XHMUYECKOTO
JKCIIepUMeHTa (Ja0opaTOPHOTO OMbITa, J1a0OPaTOpHOW pPabOTHl MO HCCIEJOBAHUIO CBOWCTB
BEIIIECTB, YU€OHOTO MTPOCKTA);

YMEHUSI Y9eOHOTO COTPYTHHYECTBA CO CBEPCTHHKAMH B COBMECTHOH IMO3HABATEIHHON U
UCCIIEIOBATEIbCKON JIEATENIbHOCTU NPH PELICHUH BO3HMKAIOIMX MpoOjeM Ha OCHOBE yuéTa
OOIIMX HWHTEPECOB U COTJacoBaHMs MO3MLUN (0OCYXIeHUs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBI», KOOPIWHAIMS COBMECTHBIX JEHCTBHIA, ONpECIICHHE KPUTEPUEB 110 OI[CHKE KayecTBa
BBITIOJITHEHHOU PabOThI U IpyTHe).

Pery1siTuBHBIe yHHBepcalbHble y4eOHbIe AeiicTBUA:

YMEHHUE CAMOCTOSITENILHO ONPEAEIATh eI AesITeIbHOCTH, MIIaHUPOBATh, OCYIIECTBIIATS,
KOHTPOJIMPOBATh M TIPM HEOOXOIMMOCTH KOPPEKTHPOBATh CBOKO JEATENBHOCTH, BBHIOWPATH
HaubOosnee HS(P¢eKTUBHbIE CHOCOOBI peleHus Y4eOHbIX M TO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIbHO COCTABJIATh MM KOPPEKTHPOBATH MPEAJIOKEHHBIM ITOPUTM JEHCTBHNA NpU
BBIMOJIHEHUH 331aHUN ¢ y4€TOM TMOJy4YeHHMs] HOBBIX 3HAHUH 00 H3y4aeMbIX OOBEKTaxX —
BEIIECTBAX W PEAKIUIX, OIICHUBATh COOTBETCTBHE TIOJYYCHHOTO pPe3ysIbTara 3asBICHHOW IENH,
YMEHHE HCIOJIb30BaTh U aHAJTM3UPOBATh KOHTEKCTHI, IPEJIaracMble B YCIIOBUH 3aIaHHH.

MNPEJIMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMeTHBIX pE3yJNbTAaTOB IO OCBOEHHUIO OO0S3aTENBbHOTO COJEpKaHMS,
YCTAHOBIICHHOTO JaHHOW (enepambHOW pabodell MporpamMMol, BBIIENSAIOT: OCBOCHHBIC



00ydJaronuMucs Hay4YHbIC 3HAHUS, YMEHHs W CIIOCOOBI JCHCTBUM, crnenuduueckue s
HpeI[MeTHOﬁ O6HaCTI/I ((XI/IMI/IH», BUIbI JCATCIBHOCTU IO IMOJYUYCHHUIO HOBOI'O 3HAHUA, Cro
UHTEPIpETaLNH, TPEOOPA30BAHHIO U IPUMEHEHHUIO B PA3JIMUHBIX YU€OHBIX U HOBBIX CUTYaIUsX.

K xonimy oOyueHus B 9 KJjiacce mpeMETHBIC pe3yJIbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMCHU:

PacKpbIBaTh CMBICI OCHOBHBIX XMMUYECKHUX MOHATHM: XUMHUYECKUH 3JEMEHT, aToM,
MOJIEKYJIa, NOH, KATHOH, aHUOH, IIPOCTOE BEUIECTBO, CII0KHOE BEIIECTBO, BAJICHTHOCTb,
JIEKTPOOTPULIATEIBHOCTh, CTEIEHb OKHUCIICHUS, XUMHUYECKAs pEaKlMs, XUMHUYecKas
CBSI3b, TEIIOBOM 3P deKT peakluu, MOJb, MOJSPHBII 00BEM, PacTBOP, INIEKTPOIUTHL,
HEDJIEKTPOJIUTHI, DJIEKTPOJUTHYECKAsl JUCCOLMAIUS, pEeaklUUd HOHHOrO OOMeHa,
KaTaJIn3aTop, XHMHYECKOE paBHOBECHE, OOpaTUMbIE W HEOOpaTUMbIE pPEaKIuH,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLUH,  OKHUCIUTENb,  BOCCTAHOBUTEID,
OKHCJICHHE M BOCCTAHOBJICHHE, aJJIOTPONHUs, aM(pOTEePHOCTh, XUMHUYECKas CBSI3b
(koBaJIeHTHasi, HOHHAs, MeETAJIMYecKas), KpHUCTAJUIMUecKas pemeéTka, KOppO3Hs
METAJIJIOB, CIUIaBbl, CKOPOCTb XHMHMUYECKOH pEaKIuu, NpPeIelbHO JIOIyCTHUMast
koHueHrpanus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX IOHSATHI U NPUMEHSATH 3TH
MOHSITHS IIPH ONTMCAHUU BELLECTB U UX IPEBPAIICHUN;

UCIIOJIb30BaTh XHMHUYECKYI0 CHMBOJIMKY JUISI COCTaBJI€HHUS (OpMyNn BEIECTB U
YPaBHEHUN XUMMUYECKUX PEAKLUH;

ONpEAENATh BaJEHTHOCTh M CTENEHb OKUCJICHUS XUMHUYECKHX JJIEMEHTOB B
COCIMHEHUAX PA3IMYHOIO COCTaBa, MPHUHAJIEKHOCTh BEUIECTB K ONPEACIEHHOMY
KJIacCy COeIMHEHUN Mo QopmyiaMm, BUA XUMUYECKOW CBsI3U (KOBAJICHTHAs, MOHHAs,
METAJIJIMYeCKasl) B HEOPraHMYECKHX COCIMHEHUSX, 3aps]l HOHA IO XHUMHUYECKOMN
dopMyiie, XxapakTep Cpelpl B BOJHBIX PACTBOpaxX HEOPraHWYECKUX COEIMHEHHH, TUI
KPUCTAJIIMYECKON PEeIIETKN KOHKPETHOTO BEIIECTBA;

packpeiBaTh cmbica llepuoanyeckoro 3akona [[. . MenzaeneeBa U 1€eMOHCTPUPOBATH
€ro MOHUMaHME: ONMMCHIBATH U XapaKTepu3oBaTh Tabnuunyo Gopmy Ilepuonnyeckoit
CUCTEMBbl XHMHUYECKHX OJIIEMEHTOB: pa3NnyaTh TMOHATUS «rJIaBHas moarpymnma (A-
rpymmna)» u «modounas moxarpynma (b-rpymnma)», Mameie ¥ OOJBIINE TIEPUOJBI,
COOTHOCUTh O0O3HAuU€HHUs, KOTOphIE MMEIOTCS B MEPUOAUYECKON Tabiuue, ¢
YHUCIOBBIMU XapaKTEPUCTHUKAMHU CTPOCHHS aTOMOB XUMHYECKUX 3JIEMEHTOB (COCTaB M
3apsj sizipa, o0lee YUCiIo MEKTPOHOB U paclipeielieHUe UX 10 JIEKTPOHHBIM CII0sM),
OOBSACHATH O00IIKME 3aKOHOMEPHOCTM B HW3MEHEHHUU CBOWCTB DJJEMEHTOB U HX
COEIMHEHUI B IpeJieax MalbIX MEPUOJIOB U TJIABHBIX MOATPYNN C YYETOM CTPOEHUS
UX aTOMOB;

KJIAaCCU(UIIMPOBATh XUMUYECKUE AJIEMEHThI, HEOPraHMUECKHUE BEIECTBA, XUMUYECKUE
peakuuu (IO YMUCIY W COCTAaBY Y4YacTBYIOIIMX B PEaKIMH BEIIECTB, MO TEIJIOBOMY
3 deKTy, 10 UMEHEHUIO CTENIEHEeH OKUCIEHHUSI XUMUYECKHX 3JIEMEHTOB);
XapakTepu3oBaTh (OMUCHIBaTh) 0OLIME W crHeuupuyeckue XUMHUYECKHE CBOWCTBA
IIPOCTBIX U CIIOKHBIX BEIECTB, MOATBEPXK/1asl ONMUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEaKIuii;

COCTaBJIATh YPaBHEHUS 2JIEKTPOIMTUUECKON TUCCOLMALMU KUCIIOT, HIEIOUEl U COJIEH,
MIOJIHBIE U COKpALIEHHBIE YPAaBHEHUS peaKlMii HOHHOrO OOMEHa, ypaBHEHUS peaKlHid,
MOJATBEPXKJIAIOIINX CYIIECTBOBAHME T€HETUYECKOW CBA3M MEXAY BEIleCTBaMU
pa3IM4YHBIX KJIACCOB;



® pacKphIBaTh CYIIHOCTh OKHCIHUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIUN IMOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOT0 OajaHca ATUX peaKIuii;

® [POTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTHU OT MX CTPOEHUS, BO3MOKHOCTH
MPOTEKaHUs XMMUUYECKUX MPEBPAIICHUN B Pa3INYHBIX YCIOBUSAX;

® BBIYHUCIATH OTHOCUTEIBHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO Macchl BEIIECTB, MAaCCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIeMEHTa 1Mo (opMylie COeAMHEHHsI, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBOpeE, MPOBOAUTH PACUETHI IO YPABHEHUIO XUMUUYECKON PEAKLINU;

e coOmoIaTh MpaBHJIa TMOJIB30BAHUSA XMUMHYECKOHM TOCylIOH U J1abopaTOPHBIM
o0opyIOBaHUEM, a TaK)Ke MpaBHUia OOpaIIeHUs C BEUIECTBAMH B COOTBETCTBUHU C
MHCTPYKIUSMU N0 BBIIOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB 10 MOJTYYCHHUIO
¥ cOOMPaHHUIO Ta3000pa3HBIX BEIIECTB (AaMMHAaKa M YIJIEKHCIIOTO rasa);

® [POBOJUTH PEAKIUU, MOITBEPXKIAIONINE KAUECTBEHHBI COCTaB Pa3IMYHBIX BEIIECTB:
pacro3HaBaTh ONBITHBIM MYTEM XJIOpHUI-, OpOMHI-, MOAMUI-, KapOoHaT-, (ocdart-,
CWIHMKAT-, Cylb(}ar-, THIPOKCHJ-UOHBI, KATHOHBI AMMOHHS W HOHBI H3YyYEHHBIX
METAaJUIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTaHUYECKUX BEIUIECTB;

® [IPUMEHSTh OCHOBHBIC ONEPAIMH MBICIUTEIBHON NEATEILHOCTH — aHAJIU3 W CHHTE3,
cpaBHeHHE, OO0OOIIEHHE, CHUCTEeMAaTH3aIlUI0, BBISBICHUE NPUYMHHO-CIIEICTBEHHBIX
CBs3€M — Ui M3y4YCHHs] CBOWMCTB BEIECTB M XMUMHMUYECKUX PEAKIMH, €CTECTBEHHO-
Hay4yHble METOJbl T[O3HAHUS — HaONIOJEHUE, W3MEPEHUEe, MOJEIMPOBAHUE,
AKCIEPUMEHT (peaibHbIN U MBICICHHBII).

Koppexunonnasi padora

[IporpamMMa  KOpPpeKUMOHHOW  pa®OThl  NpeAycMaTpUBaeT  WHAMBUIYAIHU3ALHUIO
CHEeNHaTBHOTO compoBokAeHUss oOydatomierocs ¢ 3[IP.  Conepxkanue mnporpammbl
KOPPEKILMOHHOM paboThl A 00ydarolerocs OINpeAessieTcss C Yy4eTOM €ro OcoObIX
o0pa3oBartenbHbIX MOTpeOHOCTENH Ha ocHOBE pekomeHaamuii TITIMIIK.

BBuay ncuxonoruueckux oco0eHHOCTeN pebeHKa, C IeIb0 YCHIICHUS TPaKTHUECKOM
HAIpaBJIEHHOCTH OOY4YEHHUsS MPOBOJUTCS KOPpPEKLHMOHHas padoTa, KOTOpas BKIJIIOYAET
CJICAYIOIIME HAMPaBICHUS U OTPAXKALTCS B CTPYKTYPE KaX/I0T0 ypoKa:
COBEpUICHCTBOBAHNWE JIBUJKEHUH U CEHCOMOTOPHOIO pa3BUTHUS: Pa3BUTHE MEJIKOU
MOTOPHUKH U MANBLEB PYK; pa3BUTHE HABBIKOB KAJUIUTPApHH;, pa3BUTHE apTUKYISITHOHHON
MOTOPUKH;

KOPPEKIHs OTACIbHBIX CTOPOH TIICUXWYECKOH JEATENbHOCTH: KOPPEKIHUS — pa3BUTHE
BOCTIPHSITHS, TIPEICTABICHH, OIIYIICHUN; KOPPEKIUSI — Pa3BUTHE MaMSTH; KOPPEKIUS —
pa3BUTHE BHHMMaHUs; (OpMHUpOBaHHE OOOOLIEHHBIX MPEJICTaBICHUA O CBOMCTBaX
npeaMeToB (1BeT, (Gopma, BEIMYMHA); Pa3BUTHE MPOCTPAHCTBEHHBIX MpPEICTaBICHUN U
OpHUEHTAIUH; pa3BUTHE MPECTABICHUN O BPEMEHU;

pa3BUTHE PA3IUYHBIX BUJOB MBIIUICHUS: HArIsAHO-00pa3HOTO MBIIUIEHUS; CIOBECHO-
JIOTHYECKOTO MBINIJICHUs (YMEHHE BHJIETh M YCTAHABJIHMBATH JIOTUYECKUE CBS3H MEXIY
npeaMeTaMu, SIBICHUSAMHU U COOBITUAMN);

pa3BUTHE OCHOBHBIX MBICTHTEIBHBIX OMEpPAIMii: YMEHHsS CpaBHUBATh, AHAIM3HPOBATH;
YMEHHMSI BBIIEIATh CXOJCTBO M PA3IMYUe MOHITHUN; yMEHUs paboTaTh MO CJIOBECHOW M
NUCbMEHHOW MHCTPYKLUSAM, aJITOPUTMY; YMEHUS IIJIAHUPOBATH 1€ATEIIbHOCTD;

KOPPEKI¥sI HapyIIeHWH B pPa3sBUTHH HSMOIMOHAIBHO-TUYHOCTHOW CQEphl: pa3BUTHE
MHUIMATUBHOCTH, CTPEMJIEHUS IOBOJUTH HA4aTOE JeJ0 10 KOHIA; (GOpMUPOBAaHHE YMEHUS
peoaoseBaTb TPYAHOCTH; BOCIHMTAHUWE CAMOCTOSTEIbHOCTH TPUHATUS  pELICHMUS,



¢dopmHpoBaHHE aJEKBAaTHOCTU YYBCTB; (OPMHUPOBAHHME YCTOMUMBOW M aJeKBATHOM
CaMOOLIEHKHU; (hOpMUpOBaHHE YMEHMs aHAIU3UPOBATh CBOIO JIEATEIIBHOCTh; BOCIIUTaHHE
IIPaBUJILHOTO OTHOLIEHUS K KPUTHKE;
KOPpPEeKLMsI — pPAa3BUTHE peud: pa3BUTHE (POHEMATHUECKOTO BOCIPHUATHUS;, KOPPEKIMS
HapyILIEHUH YCTHOW U NMUCbMEHHOM peyH; KOPPEKLUs MOHOJIOTMYECKOU pedu; KOPPEeKLuUs
JUAJIOTHYECKOM pedr; pa3BUTHE JIEKCUKO-TPAMMATHYECKUX CPENCTB A3BIKA;
paciupeHue npeACTaBICHUN 00 OKpYXaOILIeM MUPE U 000TralleHue CIoBaps;
KOPPEKIHsI HHANBUIYAIbHBIX TPOOEIIOB B 3HAHHUSX.

®opMBbI 1 MeTOJbI KOPPEKIIMOHHOMH padoTsI ¢ nerbmu ¢ OB3

- pa3H006pa3HHe BUJbI JOIMOJIHUTCIIbHBIX TPCHUPOBOYHBIX 3aIIaHHI>i C LCJIBIO JIUKBUOAIINU
npo0eJIoB B 3HAHMSIX;

- muddepeHIpoBaHHOE JOMAITHEE 3a/IaHUE;

- KOHCYJIbTAI[MOHHAS MOIZICPIKKA U TIOMOIITb;

- o0ecrieueHHEe HSMOIMOHAIBHO-TICUXOJOTHUECKOT0 KOM(pOpTa, CO3AaHUE CHTyalUuu
ycrexa.



TEMATHUYECKOE INTAHUPOBAHUE

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
[ToBTOpeHue n yriyoieHne 3HaHu 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 aemeHToB VIA-rpynmel. Cepa u e€ 6 0 0 bubmmorexa LIOK
' PYTHSL. &P https://m.edsoo.ru/7f41a636
COCTUHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.3 aneMeHToB VA-Tpymmsl. A30T, pochop u ux 7 0 1 bubmmorexa LIOK
' 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

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

Hroro no pazneny

Pa3zgen 3. MeTaJJIbI M BX COeIUHEHU S

25

. bubnnorexa [{OK
31 Obmme cBoicTEa METALIOB 4 https://m.eds00.ru/7f41a636
. bub6nmoreka [IOK
3.2 Baxkueiire Metayuibl 1 UX COSIUHEHUS 16 https://m.edsoo.ru/7f412636
Wroro no pazueny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HA YEJIOBEKA 3 bubnnorexa [JOK
' B p https://m.edsoo.ru/7f41a636
Hroro no pasneny 3
PesepBHOE Bpems 3 bubmorexa HOK
p P https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

9 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne Jara nudpoBLIe
Tema ypoka KonrTpoabubie IIpakTuueckue op
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl
[lepuoauueckuii 3aK0OH.

1 [lepuoauueckas cucrema 1 0 0 bubnnoreka [HOK
XUMHYECKHX 3aeMeHToB /l. U. https://m.edsoo.ru/00adb59%
Menneneena
3aKOHOMEPHOCTH B U3MEHEHHUH

2 CBOMCTB XUMHUYECKHX AJICMEHTOB 1 0 0 bubmorexa HOK

. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPHOJIOB
Kiaccudukanust 1 HOMEHKIIaTypa bubnuorexa [JOK

3 1 0 0
HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Buasl XuMHU4uecKo# CBS3U U THUITBI 1 0 0 bubmuorexa [JOK
KPUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o teme

5 «[ToBTOpEHUE U yrirybiaeHne 3HaHUil 1 1 0
OCHOBHBIX pa3/IeioB Kypca 8 Kiaccay

5 Knaccugukarus Xxumuueckux 1 0 0 bubnnorexka [JOK
peaxkLtii 10 pa3IuYHbIM IIPU3HAKAM https://m.edso0.ru/00adbch0
[ToHsATHE O CKOPOCTH XUMHUYECKOMN

7 eakuu. [ToHATHE O TOMOTEHHBIX U 1 0 0 bubmmorexa LOK
p ’ https://m.edsoo.ru/00adbe9a
TeTEPOTEHHBIX PEAKIIHIX
[TonaTHE 0 XMMUYECKOM paBHOBECHH.

bu6mmoreka [JOK
8 ®DaKTOopHI, BIUSIOMINE Ha CKOPOCTh 1 0 0

XUMHYECKOH PCAKIIUN U ITOJIOKECHUEC

https://m.edsoo.ru/00adc28c¢c



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c

XUMHYCCKOI'0 paBHOBECCHUS

OKHUCIINTEIIFHO-BOCCTAHOBHUTEIIBHEIC

bu6mmoreka [IOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 37EKTPOTUTUYECKON
10 nccoruanmu. CuiabHbIEe U ci1a0bie buGnnorexa LIOK
A HHATLIHL https://m.edsoo.ru/00adcd68
3JICKTPOJIUTHI
11 HNouHble ypaBHEHUS PeaKIINi buGnnorexa LIOK
yp peartt https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KHUCIOT U
12 OCHOBAHUI B CBETE IPEACTABICHUN bubnmorexa LHOK
puﬂ https://m.edsoo.ru/00add5d8
00 2JIEKTPOJIUTUYECKON JUCCOIHAIIIHI
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 [IpEACTABIIEHNUI 00 bubnmorexa LOK
p . https://m.edso00.ru/00add8b2
3JICKTPOJIMTUYECKON JUCCOIHAITIHI
bu6mmorexa [IOK
14 II 7
OHATHE O THIPOJIM3E coJlen https://m.edsoo.ru/00add9d4
15 O0o00mIeHNe U CHCTEMaTH3aITHS bubmuorexa [JOK
3HAHUN https://m.edsoo.ru/00addd12
[TpakTuyeckas padora Ne 1.
16 «Perenue sxkcnepuMeHTATBHBIX Bubmorexa ITOK
p https://m.edsoo.ru/00addbfa
3a1a4»
KonrtponsHas padora Ne2 o teme
17 «3J‘ICII:<)T OJ'II/ITIf‘IeCKa}I WCCOLAAINA bubmmorexa LOK
p 8 HHATLHA. https://m.edsoo.ru/00addecO
XYUMUYECKUE PEaKIIMH B PACTBOPAX)»
OO0mras XxapakTepucTHKa rajJoreHOB.
18 XUMHAYECKHUE CBOWCTBA HA IIPUMEDPE bubmmorexa LOK
p P https://m.edsoo.ru/00addfe2
xJjopa
19 Xnoposogoposa. CossiHast KUCIIOTA, bubnnorexa [JOK



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2

XUMUYECKHUE CBOWCTBA, MOJIyYEHHUE,
MIPUMEHEHUE

https://m.edsoo.ru/00ade104

[IpakTuueckas padora Ne 2 o reme

bu6mmoreka [IOK

20 «ITonyueHue COISTHON KUCIIOTHI,
_ R . https://m.edso0o.ru/00ade348
u3y4yeHue e¢ CBONUCTB»
Brrancnenus no ypaBHEHUSIM
21 XUMWYECKUX PEAKILIUNA, €CIIN OQUH U3 Bubmaorexa ITOK
P ’ https://m.edsoo.ru/00ade488
pEeareHToB J1aH B U30BITKE
99 OO61mas xapakTepuCTHKA 3JIEMEHTOB bubnuorexa [JOK
VIA-rpymmsl https://m.edsoo.ru/00ade64a
AJTOTpONTHBIC MOTU(DUKAIIMH CEPHI.
93 Haxoxnenue cepbl U €€ cCOeTMHEHUI bubnuorexa [JOK
B NpUpoJie. XUMUYECKHUE CBONCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopo1, CTpOEHUE, bubnnoreka [JOK
du3HYecKre U XMMHUYECKUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxkcunsl cepbl. CepHas KHCIIOTA,
25 du3nyeckre U XMMUYECKHE CBOMCTBA bubmmorexa [JOK
’ https://m.edsoo.ru/00adea28
MIPUMCHCHUE
XUMUYECKUE peaKilui, JexKalinue B
OCHOBE IIPOMBIIIIEHHOTO Coco0a
26 MIOJIyYEHUS CEPHOMN KUCIIOTHI. bubnuoreka [IOK
XHUMHUUYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaIoIle cpeibl COETUHEHUSIMU
cepbl
97 Beruucnenue MaccoBoOil oM BBIXOJ1a bu6mmorexa [IOK
MPOAYKTa PeaKIuu https://m.edsoo.ru/00adec8a
28 OO01mas XxapakTepuUCTHKA dJICMCHTOB bubmmoreka [JOK
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VA-rpynmsl. A30T, paclipocTpaHeHHE
B IIpupoze, GpU3n4ecKue u
XMMHUYECKHE CBOMCTBA

https://m.edsoo.ru/00adeeab

AMMHaK, ero pu3nvecKue u

29 XUMUYECKHUE CBOWCTBA, MOTYyYEHUE U bubmmorexa [JOK
- OV https://m.eds00.ru/00adf004
MPUMEHCHUE
[TpakTuueckas padora Ne 3 o Teme
30 «[Tonydyenne aMMuaka, U3y4eHHUE €ro bubmmorexa [JOK
. I gtk https://m.edsoo.ru/00adf180
CBOMCTBY»

31 A3oTHas KucioTa, e€ Gpusndeckue u bubnuorexa [JOK
XUMHYECKUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB M COJICH
aMMOHHS B KQUeCTBE MUHEPATbHBIX

32 00peHuid. XUMHYECKOE bubmorexa LHOK
yAObP ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPY>KaloIel cpebl
COETMHEHUSIMU a30Ta
®ochop. Okeun pochopa (V) u

33 (poc;)o pHa;I KI/ICJ'I((l))Ta q)(I)I/II)3I/I(IIe3:KHe u bubnuorexa LIOK

P . https://m.edso0.ru/00adf68a
XUMHUYECKHE CBOICTBA, MOJy4YCHHE
Ucnonb3oBanue ¢pocdaTtos B

34 KaueCcTBE MHUHEPATLHBIX YA0OPEHUH. bubnuotexa [JOK
3arpsi3HEHUE TPUPOTHON CPEIbI https://m.edso0o.ru/00adfc20
docharamu
Yrnepon, pacipocTpaHeHHE B

35 npu i 2e1 EI/ISI/II‘)—IGCKII)/IG Y XUMHUYECKHUE bubmmorexa LIOK

PUPOAE, https://m.eds00.ru/00adfd9c
CBOWCTBa
36 Oxkcupsl yraepoaa, ux Gpusndeckue u bubnmoreka [JOK

XMMHYECKHE CBOMCTBA.

https://m.edsoo.ru/00adfebe
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DKOoJIOrH4YecKre mpoodIeMsbl,
CBsi3aHHBIE ¢ OKcHIOM yrieposa (1V)

37 VYronpHas KUcoTa U €€ Cou bubmmorexa LIOK
https://m.edso0.ru/00ae006¢c
[IpakTuueckas padora Ne 4 o reme
"ITosrydyeHune yrieKucioro rasa. bubmumoreka [IOK

38
KauectBennas peakuus Ha kapOOHaT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHauaNbHBIE TOHATHS 00
39 OpraHMYECKUX BEIIECTBAX KaK O bubmmorexa [JOK
P https://m.edsoo.ru/00ae054e
COCIMHEHUSX YTIIepoia
40 Kpemnuii u ero coequHeHNs bubmmorexa [JOK
p https://m.edsoo.ru/00ae080a
[IpakTuyeckas pabora Ne 5. Pemenue

a1 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnnoreka [JOK
«Baxnennine HeMeTaIbl U UX https://m.edso0.ru/00ae0bf2
COCTUHCHUS
Konrtponsnas padora Ne3 o teme

42 «Baxnennine HeMeTaIbl U UX bubmmorexa [JOK

https://m.edsoo.ru/00ae0e18
COCTUHCHUS
OO01mas xapakTepUCTHKA XUMUYECKUX
3JIEMEHTOB — METaJLJIOB.

43 Mertannudeckas CBSI3b U bu6mmoreka [JOK
METaJUTNYECKast KpUCTAIIINIECKast https://m.edsoo.ru/00ae103e
pemérka. Pu3nyecKue CBOMCTBA
METaJIJIOB
XHMHUYECKHE CBOMCTBA METAJLIOB.

. bubmuorexa [JOK

44 DNEKTPOXUMHUYECKUH psift

HaIPSKEHUN METaJNIOB

https://m.edso0.ru/00ael1156
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O0611me crnocoObl MoTy4eHHs
MmeTtaiuioB. CruiaBel. Beraucienus no

45 aBHEHUSIM XMMHUYECKUX PEaKINi buGnnorexa [IOK
P pearii, https://m.eds00.ru/00ae1156
€CJIM OJTMH U3 PEareHTOB COJEPIKHUT
pUMeCcH
46 [NousATHE O KOPPO3UU METAIIIOB buGnnorexa LIOK
PP https://m.edsoo.ru/00ael1278
bu6mmoreka [IOK
47
[Henowmere metanb https://m.edso0.ru/00ae14b2
48 OKCHUJIbI U TUAPOKCHUIBI HATPUS U bu6mmorexa [IOK
KaJnusg https://m.edsoo.ru/00ael4b2
49 [IlenoyHO3eMENBHBIE METAILIBI — bubnuorexa [JOK
KaIbIIMA U Mardui https://m.edsoo.ru/00ael5e8
50 Bakneiiime coeuHeHNs KalbIUs bubmorexa [JOK
. 1 https://m.edsoo.ru/00ae15e8
51 O00011eHNEe U CUCTEMATU3 AL
3HAHUN
59 JKEcTKOCTh BOABI U CIIOCOOKI €€ bu6mmoreka [JOK
YCTpPaHEHUS https://m.edsoo.ru/00ae1886
[Ipaktrueckas padbota Ne 6 o Teme
53 "XEcTKOoCTh BOABI 1 METOIEI €€ bubmmorexa [TOK
Y 8 8 https://m.edsoo.ru/00aelae8
yCTpaHEeHHs
bu6mmoreka [IOK
54 A I
TEOMUITHH https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe cBOMCTBA OKCHIA U bubnnoreka [JOK
TUIPOKCHIA https://m.edsoo.ru/00aelc64
56 Keneso bu6mmoreka [IOK

https://m.edsoo.ru/00ael1d86
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Oxcuipl, TMAPOKCHU/IBI U COJIU JKEle3a

bubmuoreka [JOK

> (1) u xeme3a (111) https://m.edsoo.ru/00ae35e6
58 O060011eHNEe U CUCTeMAaTH3aIH
3HAHUH
[TpakTrueckas padora Ne 7. Pemenue
SKCIEPUMEHTAIBHBIX 33J1a4 110 TEME bubnnoreka [HOK
59 .
«Baxueimue MeTaibl 1 UX https://m.edsoo.ru/00ae3de8
COCTUHEHUS
Boruncnenus o ypaBHeHUAM
XUMHUYECKHUX PEaKIIHii, €CIU OJIUH U3
60 peareHToB J1aH B U30BITKE WU bubnnoreka [JOK
COIEPKUT IpUMecH. Beruncnenus https://m.edso00.ru/00ae1750
MaccOBOH J0JIM BBIX0J1a IPOAYKTa
peakuuu
61 O00011IeHNE U CUCTEMATH3AIUS
3HAHUH
KonTponbHas padora Ne4 o teme
62 «Baxueimme MeTaibl 1 UX
COETUHEHUS
63 BemectBa 1 Marepuansl B bubnuoreka [IOK
MMOBCETHEBHOMW KU3HU YEJIOBEKA https://m.eds00.ru/00ae3f50
64 XVMHYECKOE 3arpsi3HEHUE bubnuoreka [IOK
OKpYXKarolleu cpebl https://m.edso00.ru/00ae4270
65 Ponbs xumuu B pelieHun bubnnoreka [JOK
IKOJIOTMUYECKUX MPOOIEeM https://m.edso00.ru/00ae4270
66 PesepBublit ypok. O60011eHMEe U bubnuorexa [IOK
cucTeMaTtn3anus 3HaHUI https://m.edso0o.ru/00ae0dOa
67 PesepBublit ypok. O0o01IeHNE U bub6nuorexa [IOK
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cUCTeEMAaTHU3alus 3HAaHUN

https://m.edsoo.ru/00adb33c

68 PesepBHbIil ypok. O0001ICHNE 1

CUCTeEMAaTHU3al U 3HAaHUN

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9ch2
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* Xumus, 9 knacc/ I'abpuensu O.C., OctpoymoB WN.I'., Cnagkor C.A.,
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienner
METOJIUYECKHUE MATEPHUAJIBI JJIS1 YUUTEJISA
MeTtoauueckue pekoMeHaanuu A yuutens K yaeOnuky "Xumus 9 k" O.C.
["a6puensn, N.I'. Octpoymos, C.A. Cnaakos.

Xumus. [IpoBepounbie 1 KOHTPOJIBHBIE PabOTHL. 9 Kiacc: yued. mocobue s
obmeo6pazosar. opranuzanuii / O. C. 'abpuenss, I'.I'. JIsicoBa. - M.:
[Tpoceenienue, 2021
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCbI CETHU
UHTEPHET
Bce misa yunrens xumuu http://him.1september.ru

him.1september.ru - "SI uay Ha ypok xumuu'.

experiment.edu.ru - Xumus: KOJUICKIIHS OMBITOB

classchem.narod.ru - "Knaccudukammst XkMUIECKHX PeaKI[uii"

chemistry.narod.ru - caiit "Mup xumun"






