MYHUIHUIIAJIBHOE BIOJKETHOE OBHIEOBPA3OBATEJIBHOE YUYPEXXKJIEHUE
JATBKOBCKAS CPEJHSASA OBIHIEOBPA30OBATEJIBHASA HIKOJIA Ne 1
JATBKOBCKOI'O PAUOHA BPAAHCKOMU OBJIACTH

Annomayus K padoueii npozpamme
yueOHOro npeamera «XuMHUsD)

Pabouas nporpamma yueGHOTO Kypca «XUMH» pa3padoTaHa B COOTBETCTBUU C yHKTOM
31.1 ®I'OC OOOQO u peanuzyercs B 8 Kiacce.

PaGouas mporpamma 1o XuMuu Ha ypOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUsI COCTaBJICHA
Ha ocHOBe TpeOoBaHMII K pe3yiabTaTaM OCBOEHHUS OCHOBHOH 00pa30BaTelbHOW MPOrpaMMBbI
OCHOBHOTO 00mIero o0pa3oBaHHUsA, MPEICTaBICHHBIX B DenepasbHOM TOCYIapCTBEHHOM
00pa3oBaTeNFHOM CTaHJAPTE OCHOBHOTO 00IIETr0 00pa3oBaHus, C yIETOM paclpeeIEHHBIX 110
KJIaccaM TPOBEpSEMBbIX TpeOOBaHUU K pe3yJbTaTaM OCBOCHHSI OCHOBHOW 0Opa30BaTENbHOM
MporpaMMbl OCHOBHOT'O O0IIIEro 0Opa30BaHMs U 3JIEMEHTOB COJECpPKaHUSI, MPEICTABICHHBIX B
YHuBepcanpHOM Koau(duKaTope MO XMMHM, a TaKKe Ha OCHOBe (enepanbHOM pabodeit
MIPOrpaMMBbl BOCTIMTAHUS 00YYAIOIIUXCS MPHU MOMYyYEHUH OCHOBHOTO OOIIET0 0Opa30BaHUsI U C
yuétom KoHuenuuu mnpenonaBanusi y4deOHOro mnpeamera «XuUMHS» B 00pa30BaTeIbHBIX
opranmzanusx Poccuiickoit denepanuu, peanu3yromux OCHOBHBIE 0011e00pa3oBaTelbHbIC

nporpammsl (yTB. Pemenunem Komnernn Munmnpocsemenust Poccuu, npotokoin ot 03.12.2019 N
[1K-4BH).

Kypc xuMuu Ha ypoBHE OCHOBHOrO 0OLIero oOpa3oBaHHs OPUEHTHPOBAH HA OCBOCHUE
06y‘~IaIOHII/IMI/IC$I CHUCTCMBbI IIEPBOHAYAIIbHBIX TTOHATHH XUMHUHU, OCHOB H€OpFaHquCKOﬁ XHUMHHU N
HEKOTOPBIX OTACIIBHBIX 3HAYNMBbBIX TMOHATHH OpFaHquCKOﬁ XHUMMHHU.

CrpykTypa colepkaHHs MpOrpamMMbl 10 XUMHHM C(HOPMHpPOBaHAa Ha OCHOBE CHCTEMHOIO
noaxona k e€ usyueHuro. CojliepkaHMe CKIIAJIbIBACTCS M3 CUCTEMBI MOHATHH O XMMHMUYECKOM
DJIEMEHTE MW BCHICCTBE U CHCTEMbI MOHSATHA O XHUMHYECKOH pPCeaKkuru. O0e 3TH CHCTEMBEI
CTPYKTYPHO OPTraHU30BaHbl IO IMPHUHIMITY ITOCJIEIOBATEIBHOTO PA3BUTHs 3HAHWHW HAa OCHOBE
TEOPETUYECKHX MPEACTABICHUIN pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YUEHUS KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;

— [lepuoanueckoro 3akona [[. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMHH;

— YYEHHs O CTPOCHHUH aTOMa U XMMHUYECKOM CBS3H;

— MPEICTaBICHUH 00 ANEKTPOITUTHIECKOM TUCCOIMAIINY BEIIECTB B PACTBOPAX.

Ha crynmenn ocHOBHOro o00mero oOpa3oBaHWsi Ha W3y4eHHE XUMHH OTBeleHO 68
y4eOHBIX YacoB B roJ, MO 2 Yaca B HEJEIIO.
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IHOACHUTEJIbBHAS 3AIINCKA

[IporpamMma 1Mo XMMHUHM Ha YpOBHE OCHOBHOTO OOIIEro OOpa3oBaHMs COCTAaBICHA Ha OCHOBE
TpeOOBaHUI K pe3yiabTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTeNbHOM MPOrpaMMbl OCHOBHOI'O OOILEro
oOpazoBanus, npeacrabieHHbIx B DI'OC OO0, a Takke Ha OCHOBE (eqepaibHON pabodel mporpaMmMbl
BOCIIUTAHMS M C yYETOM KOHIICTIIIUH TPENoJaBaHus Y4eOHOro mpeamera « XuMus» B 00pa3oBaTeIbHbBIX
opranusanusax Poccuniickoit denepanun.

[IporpamMma 1o xumMuu Ja€T MpeACTaBICHUE O LENsAX, O0IIel cTpaTerui o0y4yeHus, BOCIUTAHUS U
pa3BUTHA OOYYaIOIIUXCS CPEJICTBAMHU Y4eOHOrO MpeMeTa, YCTaHABIMBAET 00s3aTeNIbHOE MPEIMETHOE
coJiepyKaHue, MpeaycMaTpUBAET paclpeesIeHUe ero Mo KiaccaM U CTPYKTYpUPOBAHUE IO paszienaM U
TeMaM MPOrpaMMbl [0 XUMHH, OIPEICISICT KOJIMYECTBEHHBIE M KAYECTBEHHBIE XapaKTEPUCTUKHU
COJIep>KaHusl, PEKOMEHYEMYI0 MOCIE0BATEIbHOCTh M3YYCHUS XUMHUU C YUETOM MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKH y4e€OHOIr0 Ipolecca, BO3PACTHBIX OCOOCHHOCTEH 00ydarommuxcs,
OIpesieIIsieT BO3MOXKHOCTH MPEAMETA JUIsl peain3allii TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS OCHOBHOM
o0pa30BaTeNbHON MPOTpaMMBbl Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHHS, a TaKkKe TPeOOBAHUU K
pe3ynbrataM 00y4YeHHs XMMHUU Ha YPOBHE IleNiel M3y4eHHs MpeIMeTa U OCHOBHBIX BHUJOB y4eOHO-
MO03HABATEIBHOM JEATEILHOCTH 00YUaIOIIETrocs 0 OCBOCHUIO YUeOHOTO COAEePIKAHMUS.

3HaHWE XUMHUHM CIYXHT OCHOBOW JUIi (POPMHUPOBAHUS MHPOBO33PEHHS OOYYAIOMIETOCS, €ro
MIPEJICTAaBICHU O MaTepualbHOM €IMHCTBE MHpA, BAXKHYIO POJb WUrparoT (opMmupyeMmble XuUMHUEH
MIPEJICTABJICHUS] O B3aMMOINPEBPAIICHUAX SHEPruu U 00 HBOJIOLMU BELIECTB B MPUPOJE, O IMMYTAX
pelieHrs TI00anbHBIX MPOOJIeM YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA — CBHIPHEBOM, IHEPTETUUECKOM,
MUIIEBOH 1 YKOJOTHYECKON 0€30MaCHOCTH, TPOOIIeM 3]paBOOXPAHECHHUS.

N3ydenue xumuu:

CHOCOOCTBYET pealu3alud BO3MOXKHOCTEM Il caMOpa3BUTUS U (HOPMUPOBAHUS KYIBTYpPbI
JUYHOCTH, €€ o011el U (PyHKIIMOHATILHOM IPaMOTHOCTH;

BHOCUT BKJIaJ B (OPMHUpPOBAHUE MBIIUIEHUS M TBOPYECKHUX CIIOCOOHOCTEH OO0yJarommxcs,
HABbIKOB HX CaMOCTOSITEIbHOM Y4e€OHOW JAEATEeIbHOCTH, SKCIEPUMEHTAIBHBIX M HCCIEI0BATEIbCKUX
YMEHHH, HeOOXOIMMBIX KaK B IOBCEAHEBHOMN KU3HH, TaK U B IPO(HECCHOHATILHOM e TENIbHOCTH;

3HAKOMHUT CO CHEeNU(PHUKON HAYYHOTO MBIIUICHHS], 3aKJIaIbIBAET OCHOBBI 1IETIOCTHOTO B3IJIsIa Ha
€IMHCTBO TIPUPOJIBI U YEJIOBEKA, SIBISETCS OTBETCTBEHHBIM ATarnoM B (HOPMHUPOBAHHH €CTECTBEHHO--
Hay4YHOM rPaMOTHOCTH O0y4aroUINXcs;

croco0cTByeT (hOPMHUPOBAHHIO LIEHHOCTHOI'O OTHOLIEHMS] K €CTECTBEHHO--HayYHbIM 3HAHUSAM, K
IPUpPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIaJl B 9KOJIOrMYECKOe 00pazoBaHue 00yYaroIIUXCsl.

JlanHble HampaBlieHUs B 00YUeHUHU XUMUU 00€CTIEUHBAIOTCS CIIeU(UKON coepKaHus y4eOHOTO
IperMeTa, KOTOPbIH SBJSEeTCs NeJarornuyecky aganTHpOBaHHBIM OTpakKeHHEM 0a30BOM HAyKH XMMUHU Ha
OIIPEACIIEHHOM JTalle €€ pa3BUTHSL.

Kypc Xxumuu Ha ypoBHE OCHOBHOTO 0OIIero oOpa30BaHUs OpPUEHTHPOBAH Ha OCBOEHUE
OOyYaIOIUMUCST CHCTEMBI TMEpPBOHAYATIBHBIX TMOHATHH XWMHUU, OCHOB HEOPTaHUYECKOW XUMHUH H
HEKOTOPBIX OTJIEITBHBIX 3HAUUMBIX TIOHSITHH OPTaHMYECKOU XUMUHU.

CtpyKkTypa colep:kaHus IpOorpaMMBbl IO XUMHH ¢(hOpMHUpPOBaHA HA OCHOBE CHCTEMHOIO MOJX0/a
Kk e€ m3ydeHuro. ConepikaHuE CKJIAABIBAETCS W3 CHUCTEMBbl IOHATHH O XMMHYECKOM DJIEMEHTE U
BEIIECTBE U CHCTEMBI MOHATHI 0 XuMH4eckoi peakuuu. O0e 3TU CUCTEMBI CTPYKTYPHO OPTaHU30BaHbI
[0 TPHUHIMILY [OCJIEA0BATEIbHOTO pPAa3BUTUS 3HAHUM HAa OCHOBE TEOPETHUECKHUX MpEeACTaBICHUN
Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYEHHsI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akona /l. 1. MenaeneeBa kak OCHOBHOT'O 3aKOHA XMMMH;



— Y4YEHHU O CTPOEHUHU aTOMa U XUMHUYECKOU CBS3H;

— MPECTaBICHUH 00 AJIEKTPOIUTHIECKOM TUCCOIMALIMH BEIIECTB B PACTBOPAX.

Teopernueckne 3HaHMS pAacCMaTPUBAIOTCS HA OCHOBE OMIMPUYECKH IIOJYyYEHHBIX U
OCMBICIIEHHBIX (DAKTOB, Pa3BHBAIOTCS IOCIEAOBATEIbHO OT OJHOTO YPOBHS K JIPYrOMY, BBIIIOJIHSS
GyHKIIUM OOBSICHEHHS] M TMPOTHO3UPOBAHUS CBOMCTB, CTPOCHHMSI M BO3MOXKHOCTEH MPAKTUYECKOTO
MIPUMEHEHUS U MOTYYCHUS U3y4aeMbIX BEILECTB.

OcBoeHme mporpamMMbl 10 XUMHHU CIIOCOOCTBYET (HOPMUPOBAHHIO MPEICTABICHUS O XMMUYECKOM
COCTABJISIFOLIEH Hay4HOW KapTUHBI MUpPA B JIOTUKE €€ CUCTEMHOW MPUPO/Ibl, HEHHOCTHOTO OTHOILLIEHUS K
Hay4HOMY 3HAHHUIO M METOJaM MO3HaHUs B Hayke. V3yueHue XMMHUM NPOUCXOIUT C MPUBIICYEHUEM
3HAHUH M3 paHee U3YYCHHBIX yU4eOHBIX IpeaMeToB: «OKpyxaronuii Mmupy, «buomorus. 5—7 kimacce» 1
«®Dusuka. 7 Kmacey.

[Ipy u3y4eHHH XUMHH TNPOUCXOAMUT (POPMUPOBAHME 3HAHMIA OCHOB XMMHUYECKOW HAYKH Kak
00JacTh COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOM NEATENbHOCTH YelIOBEeKa U KaK OJIHOTO W3
KOMITIOHEHTOB MHUPOBOH KyIbTYphl. 3aJaya y4eOHOro MmpeaMeTa COCTOUT B (POPMHPOBAHUHM CHCTEMBI
XUMHYCCKUX 3HAHUW — BaXKHEUIIMX (AKTOB, IMOHSATHH, 3aKOHOB M TCOPETHUSCKUX IOJIOKEHUH,
JIOCTYNHBIX 00O0OIIEHUH MHUPOBO33PEHYECKOT0 XapaKTepa, sI3bIKa HayKH, B MPUOOIICHUM K HayYHBIM
METOJIaM TIO3HAHMs MPU H3YUYEHUU BEIIECTB U XMUMHUECKUX peakluid, B (OPMUPOBAHUU U DPA3BUTHH
MO3HABATENBHBIX YMEHUN U UX MPUMEHEHUH B y4eOHO-MTO3HABATEIBHON U y4eOHO-UCCIIEIOBATENHCKOM
JeSTeTbHOCTH, OCBOCHUH TPABUII O€30IIaCHOTO OOpAIlleHHs ¢ BEIIECTBAMH B ITOBCETHEBHOMN JKU3HU.

[Tpu n3ydyeHun XMMHUH Ha YPOBHE OCHOBHOTO 00IIero 00pa3oBaHus BaXKHOE 3HAYCHHUE TPUOOPETTH
TaKue 1eNH, Kak:

— (¢GopMHpOBaHHE WHTEIUIEKTYaJIbHO Pa3BUTONW JIMYHOCTH, TOTOBOM K CcamMo00pa3oBaHUIO,
COTPYJHHUYECTBY, CAMOCTOSITEIbHOMY MPHUHITUIO PELIEHUH, CIOCOOHOM aaanTUpoBaThCsl K OBICTPO
MEHSIIOIIIUMCS YCIIOBUSIM JKU3HU;

— HampaBJIGHHOCTh OOy4YeHHS Ha CHUCTEeMaTHyecKkoe mpuodIiieHue oOydaromuxcs K
CaMOCTOSITENTFHOM TO3HABATENbHOW NEATEIbHOCTH, HAyYHBIM METOJaM IO3HAHUA, (HOPMHUPYIOIINM
MOTHBAIIMIO M PAa3BUTHE CIIOCOOHOCTEN K XUMUHU;

— oOecriedyeHHe YCJIOBMM, CIOCOOCTBYIOIIMX HPHOOPETEHUIO OO0YyYaroIIMMHUCA  OIBITA
pa3HOOOpa3HOW JIeATENbHOCTH, TO3HAHMSI M CAMOIIO3HAHUS, KIIOYEBBIX HABBIKOB (KIHOYEBBIX
KOMITETEHITH ), UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE AJIs PA3IMYHBIX BUIOB JESATEIbHOCTH;

— ¢opmupoBanue o01Iei GyHKINOHAIBHON U €CTECTBEHHO-HAYYHOW IPaMOTHOCTH, B TOM YHCIE
YMEHHUI OOBSICHATH U OLEHWBATH SIBICHHUS OKPYKAIOIIETO0 MHpa, HCIONb3ysd 3HAHUS M OIbIT,
MOJTyYEHHBIC TIPU U3YUCHUU XUMHH, IPUMEHSTh X MPHU PEIICHUU MPoOeM B TTOBCEAHEBHOMN XU3HU U
TPYZOBOM AESATEIBHOCTH;

— (dopmupoBaHre y O0OYyYarOMMXCSd TyMAaHUCTUYECKUX OTHOIIEHUH, TOHWMAaHUS IIEHHOCTU
XUMHUYECKUX 3HAHUN 711 BBIPAOOTKU 3KOJOIMUYECKH 11€71ec000pa3HOro MOBEJeHUs B ObITY U TPYI0BOH
JeSITEIbHOCTH B LIEJISIX COXPAHEHUSI CBOETO 3/J0POBBS M OKPY KAIOLIEH MPUPOTHON Cpeibl;

— pa3BUTHE MOTHBAIMM K OOYYEHMIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIO M CAMOBOCIHMTAHUIO Ha
OCHOBE YCBOEHHMsI OOIIEUeIOBEYECKUX ILEHHOCTEH, FOTOBHOCTH K OCO3HAHHOMY BBIOOpY mpoduis u
HAMPaBIEHHOCTH JAIbHEHIIIETO 00YUICHHUSI.

OOmiee uymciO 4YacoB, OTBEAEHHBIX JJIS H3YYEHHUS XMMHUHM Ha YPOBHE OCHOBHOIO OOIIEro
oOpazoBanusi, coctaBisieT 136 yacoB: B 8 kitacce — 68 yacoB (2 yaca B HeJlen0), B 9 kimacce — 68 4acoB
(2 yaca B HezIEMIO).



COJEPKAHUE YYEBHOI'O ITPE/IMETA

8 KUIACC

IlepBOoHaYa/IbHBbIE XMMUYECKHE TOHATHSA

[Ipeamer xumuu. Posib XMMHHK B )KM3HU YellOBeKa. XMMUsSL B CUCTEME Hayk. Tena u BellecTsa.
dusnyeckue CBOICTBa BellecTB. ArperaTHoe cocTosiHue BellecTB. [loHsATHE 0 MeTonax MO3HAHUA B
xuMuu. Yncreie BemecTBa U cmecu. CriocoObl pa3/ieieHus: CMecei.

ATOMBI U MOJIEKYJIbl. XUMHUYECKHE 3JIeMEHThl. CUMBOJIBI XMMUYECKUX 3JIEMEHTOB. [IpocThie 1
CJIOXKHBIE BelleCTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumuueckas ¢opmyna. BaneHTHOCTh aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH IMOCTOSIHCTBA
cocraBa BenlecTB. OTHOCHUTENbHAS aTOMHas Macca. OTHOcUTENbHAsE MOJIEKYJIsIpHas Macca. MaccoBast
JI0JI1 XUMUYECKOIO 3JIEMEHTA B COCIMHEHHH.

KonunuectBo BemectBa. Monbs. MoisipHas macca. B3auMocCBsi3b KOJIMYECTBA, MAacChl U 4YHUCIA
CTPYKTYPHBIX €IUHHII BemecTBa. Pacuérel mo opMynamMm XMMHUECKUX COSAMHEHHH.

duznyeckue 1 XMMUUYECKUE SBJICHUSA. XUMUYECKas peakus U €€ Mpu3Hakyu. 3aKOH COXPAHEHUs
Macchl BellecTB. XuUMUYeckue ypaBHeHHs. Kiaccudukanus XUMHUECKHUX peakuuid (CoeAMHEHUs,
pasoKeHHs, 3aMelIeHUs, 0OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHUYECKOW IOCYAOH, MpaBUjIaMH paboTel B Jjaboparopuu U HpuéMaMu
oOparieHus ¢ 1a60paTOpHBIM 000PYAOBAHUEM, U3YUEHHE U ONKCaHUE (PU3UUECKHX CBOWCTB 00pa3lioB
HEOPraHMYECKUX BEIIeCTB, HabOmofaeHne (usnueckux (IJIaBJICHHE BOCKA, TassHHUE JIbJa, PacTUPaHUE
caxapa B CTYyIIKE, KUIIEHUE U KOHJIEHCALUS BOJbl) U XMMHYECKHUX (ITOpPEHHME CBEUHU, IPOKAIUBAHUE
MEIHOH MPOBOJOKH, B3aUMOJEHCTBHE Mejla C KHUCJIOTOM) sBJIEHUH, HAOMIOJEHUE M ONUCAHHE
MPU3HAKOB TMPOTEKaHHUS XUMHUYECKHX peakuuid (pa3joKeHUe caxapa, B3aUMOJICHCTBUE CEpHOMU
KHCIIOTHI C XJIOpUAOM Oapus, pasioxeHue ruapokcuna meau (l) mpu narpeBanuu, B3auMojaeiicTeue
xene3a ¢ pactBopoM cosi Meau (1), n3yuenne cnocoOoB pa3zesieHus] CMECeii: ¢ TTOMOIIbI0 MarHuTa,
¢buIbTpOBaHUE, BBIMAPUBAHUE, AUCTUIUISLMS, XpoMarorpadusi, MpOBEJECHHUE OUYMUCTKHU MOBAPEHHOMU
CONIM, HaOJIIOJICHWE M OINMCAHUE pEe3yJIbTaTOB MPOBEACHUS OIbITa, WUIIOCTPUPYIOIIETO 3aKOH
COXPaHEHMsI MacChl, CO3/1aHuE MO/IeTIed MOJIEKYJI (LIapOCTEPKHEBBIX ).

Baskneiimue npeacraBuTe I HEOPraHUYeCKUX BellecTB

Boznyx — cmech razoB. CocrtaB Bo3ayxa. Kucimopon — 31€MEHT W NIPOCTOE BEIIECTBO.
Haxoxpaenue kuciopoga B mpupone, (pU3MYECKHE W XUMHUYECKHE CBOICTBa (pEeakIUH TOPEHHS).
Oxcunpl. Ilpumenenune kucinopona. CrnocoObl MONy4eHUs KUCIOpojJa B JjabopaTopuu U
npomblieHHOCTH. KpyroBopoT kuciopopa B mnpupoge. O30H — amioTponmHas MoJu(HKanus
KHCJIOPOJIaA.

TemnoBoit  3¢¢dekT XUMHUYECKOM peakuuu, TEePMOXMMHMUYECKHE YpaBHEHHS, JK30- U
SHAOTEPMHUUYECKUE peakuu. TOIMBO: yronb U MeTaH. 3arpsA3HEHNE BO3AyXa, YCHIICHNE TAPHUKOBOIO
addekra, pa3pylieHre 030HOBOTO CIIOSL.

Bogopon — anemeHT u mpoctoe BemiecTBo. Haxoxkenue Bojopoaa B mpHupoje, pusndeckue u
XUMHUYECKHE CBOICTBaA, MPUMEHEHHE, CTIOCOObI nonydeHus. Kucnots! u conu.

MossipHblii 00BEM ra30B. Pacy€Tbl Mo XUMHUECKUM YpaBHEHUSIM.

Odusnyeckue cBoKcTBa BOAbl. Boxga kak pacrBoputenb. PactBopsl. HaceliieHHble U
HEHaCBILIEHHbIE PacTBOPHI. PacTBOpUMOCTh BemiecTB B Boje. MaccoBast 101sl BEIIeCTBa B pacTBOPE.
Xumudeckue cBorcTBa Bojabl. OcHOBaHms. Poyib pacTBOpOB B TPHPOAEC W B JKM3HU YEJIOBEKa.
Kpyrosopot Bozsl B ipupoie. 3arps3HEHHE NPUPOAHBIX Bo. OXpaHa U OYMCTKA PUPOJHBIX BOJ.

Knaccudpukanuss Heopranmueckux coeamHenuil. Okxkcuasl.  Krnaccugukamuss — oKcHIOB:
cosieoOpasyromre (OCHOBHBIC, KHCIOTHBIE, aM(oTepHbIe) M HecoseoOpasyronme. Homenkimarypa
okcu10B. dusnueckre U XMMUYECKre CBocTBa okcuoB. [loydyenne okcumos.



OcHoBanus. Knaccudukamuss ocHOBaHWUM: MIENOYM W HEPACTBOPUMBIE  OCHOBAHUS.
Homenkiarypa ocHoBaHui. @usuyeckue U XHMHMUYECKHE CBOWCTBA OCHOBaHMU. [lomydyenue
OCHOBAaHMH.

Kucnotel. Knaccuduxanus xucinor. Homenknatypa kuciaor. Puzndeckue M XUMHUYECKUE
cBoiicTBa KUCIOT. Psin aktuBHOocTH MetaiuioB H. H. bekerona. [lonydyenue kucnor.

Conu. Homenkinarypa coneil. @u3znueckue 1 XuMuieckue cBoictsa cozeil. [lonydenue coneil.

I'eneTnyeckas CBs3b MEKYy KJIACCAMU HEOPraHUYECKUX COCIUHEHUM.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIpeAeNieHUEe COAEpKaHMs KHCIOpoJa B BO3AyXe, IOJydyeHue, cobupaHue,
pacro3HaBaHME€ M M3YYEHHE CBOWMCTB KHCIOPOZAa, HAONIOJCHUE B3aHMMOACHCTBUS BEIIECTB C
KHCJIOPOJIOM M YCJIOBUS BO3HMKHOBEHMSI M NpPEKpalleHHs TOpeHMs (1oxkapa), O3HAKOMIIEHHE C
o0Opa3aMu OKCHUJIOB M ONMCAHHWE UX CBOICTB, MOJIyueHUE, COOMpaHUE, PACIIO3HABAHUE U H3Yy4CHUE
CBOHICTB Bojopoaa (ropeHue), B3ammojelcTBue Bomopona ¢ okcuaom wmenu (1) (Bo3moxkHO
UCTOJIb30BAaHUE BHJICOMATEpUANIOB), HaONIOfeHHEe O00pa3loB BEHIECTB KOJWYECTBOM 1 MOJb,
UCCIIeI0OBaHHE 0COOEHHOCTEN PACTBOPEHUS BELLECTB C PA3IMYHON PaCTBOPUMOCTBIO, IPUTOTOBJICHUE
pacTBOPOB C OINpEACIEHHON MacCOBOM [10JIe pacTBOPEHHOIO BEILECTBA, B3aMMOJICUCTBUE BOJbI C
MeTalaMu (HaTpueM M KajbIeM) (BO3MOXXHO HCIOJIb30BAaHUE BHCOMATEPHANIOB), HCCIEIOBaHHE
00pa3loB HEOPraHWYECKHUX BEIIECTB PA3JIMYHBIX KIJIACCOB, HAONIOJACHWE W3MEHEHHSI OKpACKH
MHJMKAaTOPOB B pacTBOpax KHUCIOT M Ilejoyell, m3yuyeHue B3aumojeinctBus okcuga meau (I1) c
pacTBOPOM CEpPHOM KHUCIOTBI, KHUCIOT C MeETaulaMHM, peakuuid HeUTpalu3aluuu, I[OIyYeHue
HEpPaCTBOPUMBIX OCHOBAaHUW, BBITECHEHHME OJHOIO METajlla JPYrUM M3 pacTBOpa COJIM, pEUICHUE
JKCIIEPUMEHTAIIBHBIX 3a7a4 110 TeMe «BakHenme Ki1acchl HEOPraHUYECKUX COSAUHEHUIN.

Iepuoguveckuii 3akoH u Ilepumoaumyeckass cucreMa XxXumMu4eckux 3emenros JI. H.
MenpeneeBa. CrpoeHne aTomMoB. XMMH4YeCKas CBfA3b. OKHCJIMTENbHO-BOCCTAHOBHTEIbHbIEC
peakuun

[lepBbie mOMBITKM KiIaccu(UKAMM XUMHUYECKHX 3J1€MEHTOB. [loHATHE O rpymnmax CXOAHBIX
AJIEMEHTOB (ILLENOYHbIE U IIEJIOYHO3EMENIbHbIE METalIbl, TaJIOT€Hbl, UHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpbIE 00pa3ytoT aM(pOTepHbIE OKCUABI U THIPOKCHU/IBI.

[lepuonnueckuii 3akoH. Ilepuoanueckas cucrema xumuueckux sneMeHToB 1. 1. Menneneesa.
Koportkonepuoanast u pnuHHonepuoanas Gopmsl Ilepuoanueckoit cucTeMbl XUMUYECKUX 3JIEMEHTOB
. W. Menneneesa. Ilepuonsl m rpynnel. PU3NYECKUH CMBICI IMOPSAKOBOIO HOMEPA, HOMEPOB
MEPUO/Ia U TPYIIIbI SJIEMEHTA.

Crpoenne aromoB. CocTaB aTOMHBIX snep. M3oronel. DnexTpoHbl. CTpoeHHE 3JE€KTPOHHBIX
00oouek aTomMoB mepBbIxX 20 xuMmudeckux snemMeHToB [lepuoauyeckoit cucremsl 1. . Menaeneena.
XapakTepucTuKa XMMHYECKOr0 3JIEMEHTAa MO €ro mnojiokeHuto B Ilepumonmueckoi cucreme /[ WM.
Meneneesa.

3aKOHOMEPHOCTH HW3MEHEHUs paJnyca aTOMOB XUMHYECKHUX JJIEMEHTOB, METAJUIMUYECKUX H
HEMETAJUIMYECKUX CBOMCTB IO IPYIIIIAM U IIEPUOIAM.

3nauenue [leproandeckoro 3akoHa u lleproanyeckol CUCTEMBI XMMUYECKHUX 3JIEMEHTOB IS
pa3BuTHUA Hayku U npakTtuku. [. . MennaeneeB — yd€HbBIN U TpaXk1aHNH.

Xumuueckasi cBs3b. KoBasieHTHast (TIONSpHAS U HETONIAPHAs) CBSI3b. DIEKTPOOTPUIIATEIHHOCTh
XUMHUYECKHX IEeMEHTOB. MIOHHas CBA3b.

Crenenp okucinenus. OKHCINTEIbHO--BOCCTAHOBUTENbHBIE peakuuu. [Iponeccsl okucineHus u
BOCCTaHOBJIEHMSI. OKUCINTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

M3y4YeHHe 00paslioB BELIECTB METANIOB U HEMETAJJIOB, B3aUMOJIEHCTBUE THIPOKCHIA LIMHKA C
pacTBOpaMM KHCIJIOT U IIEJIOYEH, MPOBEAEHUE ONBITOB, WIIIOCTPUPYIOIIMX NPUMEPbl OKUCIUTENBHO-
BOCCTAaHOBUTEJBbHBIX peaklnil (ropeHue, peakliuu pa3ioKeHNs, COETUHEHUS).



Meostcnpeomemnwie ceasu

Peanm3arust MeXIIpeIMETHBIX CBSI3eH MPU M3yUYEHUU XUMUH B § KIIACCE OCYIIECTBISICTCS Yepes
UCIIOJIb30BaHWE KaK OOIIMX eCTECTBCHHO--HAYYHBIX TIOHATHUH, TaK W TIOHSTHUH, SBISIONUXCS
CUCTEMHBIMU JIJISl OTJEJIbHBIX MTPEIMETOB €CTECTBEHHO--HAYYHOT'O LIHKIIA.

OOmue ecrecTBEHHO--HAy4YHbIe TMOHATUA: HAY4YHBIA (pakT, THIOTE3a, TEOpHUs, 3aKOH, aHAIU3,
CUHTE3, KIaccu(UKaIus, IePUOAUIHOCTb, HAOIIOIEHUE, IKCIIEPUMEHT, MOJISITHPOBAHIE, H3MEPEHUE,
MO/JIENb, SIBJICHUE.

Oduzuka: Marepusi, aTroM, DJIJEKTPOH, MPOTOH, HEWTPOH, HOH, HYKJIHJ, HU30TOIIbI,
PaZo0aKTUBHOCTb, MOJIEKYJIA, ANEKTPUUYECKUH 3apsill, BEIIECTBO, TEJI0, 00BEM, arperaTHOe COCTOSIHUE
BEIIECTBA, ra3, PU3NYCCKUE BEIIMUUHBI, €IMHULIBI U3MEPEHUs, KOCMOC, TUIaHETHI, 3BE3/161, COITHIIE.

buonorus: porocunres, neixanue, ouochepa.

I'eorpadus: atmocdepa, ruapochepa, MUHEpabl, TOPHbIE MOPOJIbI, IMOJIE3HBIE HCKOMAeMBbIE,
TOILIMBO, BOJIHBIE PECYPCHI.



INJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA ITPOI'PAMMBI 10 XUMHUHN

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PEe3yNbTaThl OCBOCHHUS MPOTPaMMbl OCHOBHOTO 00mIero o0Opa3oBaHus
JIOCTUTAIOTCS B X0/1e¢ 00YYEeHHs] XUMUU B €IMHCTBE Y4eOHOM M BOCIUTATEIbHON J1eATEIHHOCTH B
COOTBETCTBUU C  TPAJAULIHUOHHBIMU  POCCUMCKUMH  COLIMOKYJIBTYPHBIMH U JTyXOBHO-
HPaBCTBEHHBIMH LEHHOCTSIMH, MPUHATHIMH B OOINECTBE MpPaBUJIAMHU M HOPMaMH MOBEICHHUS U
CIIOCOOCTBYIOT IIPOLIECCAM CAMOIIO3HAHUS, CAMOPA3BUTHS U COLIMAIN3ALUN O0yUYarOLIUXCSL.

JIndHOCTHBIE pPE3YyJbTAThl OTPAXKAIOT TOTOBHOCTh OOYYArOIIMXCS PYKOBOJACTBOBATHCS
CUCTEMON NO3UTHBHBIX LIEHHOCTHBIX OPHEHTAlMH M pacIIMpPEHHE OMbITa ACSITEIbHOCTU Ha e
OCHOBE, B TOM YHCJI€ B YaCTH!

1) naTPpHOTHYECKOT0 BOCTUTAHUS:

[IEHHOCTHOTO OTHOIICHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY U HAYYHOMY
HACJIEUIO, MOHMMAHUS 3HAUEHUS XMUMHYECKOW HayKH B J>KM3HU COBPEMEHHOrO OOIECTBa,
CIOCOOHOCTH BIIAJIETh JTOCTOBEPHOW MH(OpPMALUEH O MEPeOBBIX JOCTHKCHUSIX M OTKPBITUSIX
MHUPOBON U OTEYECTBEHHOM XHMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 yCTpOHCTBE
Mupa 1 o0IIecTBa;

2) rpaskIaHCKOr0 BOCIMTAHUS:

NPEICTABICHUA O CONMHUAIBHBIX HOpPMax M IMpaBWJIaX MEXKIMYHOCTHBIX OTHOIICHHN B
KOJIJICKTHBE, KOMMYHHKATHBHOM KOMIIETEHTHOCTH B 0OLIECTBEHHO I10JIE3HOH,
yueOHO-UCCIeIOBATEIbCKON, TBOPUYECKON W JPYruX BHUAAX JEATEIbHOCTH, TOTOBHOCTH K
pa3Ho00pa3HON COBMECTHOM JESATENILHOCTH MPHU BBIMOJIHEHUN YUeOHBIX, TO3HABATEIbHBIX 3a/1a4,
BBIITOJIHEHNH XHMHUYECKHX OSKCIEPUMEHTOB, CO3JAaHWU YYEOHBIX IPOCKTOB, CTPEMIICHHS K
B3alMOIIOHMMAHHIO M B3aUMOIIOMOIIM B IPOLECCE 3TON y4eOHOH AeATeIbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IIOBEJEHHWE M TOCTYNKH CBOMX TOBapHIlNEHd C TO3UIMH HPABCTBEHHBIX H
MIPABOBBIX HOPM C YYETOM OCO3HAHHUS MOCIIEJCTBHI MOCTYIKOB;

3) HEeHHOCTH HAYYHOT0 MO3HAHUSI:

MHUPOBO33PEHUYECKUE  NPEJCTABICHHUS O  BELIECTBE M  XMMHMYECKON  peakiuH,
COOTBETCTBYIOII[E COBPEMEHHOMY YPOBHIO Pa3BUTUS HAyKM M COCTABISAIOLIME OCHOBY ISt
NOHUMaHMs  CYIIHOCTM HayyHOW KapTHHBI MHpa, NpPEACTaBiIeHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHS MPHUPOJbI, B3aUMOCBA3SX YEJIOBEKa C MPUPOTHOM Cpenoi, 0 posn
XMMHHU B TIO3HAHUH ITHX 3aKOHOMEPHOCTEH;

MO3HABATENIbHBIE MOTHUBBI, HAIPAaBJICHHbIE HA TMOJIyYeHHWE HOBBIX 3HAHUN MO XUMHH,
HEoOXoAuMBbIEe Ul OOBSCHEHHsS HaOJI0JaeMbIX IPOLECCOB U SBJIEHUH, IO3HABaTENIbHOM,
MH(OPMALIMOHHON U YUTATEIbCKOM KYJIbTYpPbI, B TOM YHCJI€ HABBIKOB CAMOCTOSITEIbHON padOThI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOH JIUTEPATypOH, JOCTYMHBIMH TEXHHUUECKUMH CpPEICTBAaMHU
WH(OPMALIMOHHBIX TEXHOJIOTHI;

UHTEpeC K OOYyYEHMIO M TO3HaHUIO, JIFOOO3HATEIbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa30BaHMIO, TIPOEKTHOW W HMCCIIEIOBATEIbCKONW JEATEILHOCTH, K OCO3HAHHOMY BBIOODY
HAIpPaBJIEHHOCTU U YPOBHS 00y4YeHHUs B lajbHeHeM;

4) popMHUpPOBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HAHHWE LEHHOCTH JKU3HHM, OTBETCTBEHHOI'O OTHOLIEHHA K CBOEMY 3/I0POBBIO,
YCTAaHOBKM Ha 3/I0pOBbI 00pa3 >KM3HMU, OCO3HAHHE IOCIEJACTBUII W HENPHUSATHE BPEIHBIX
NpUBBIYEK (YHOTpPeOJIEHUSI alKorojsi, HapKOTHKOB, KYPEHHs), HEOOXOAMMOCTH COOJIIOJIEHUS
npaBui 0€30MacHOCTH HpU OOpalleHMH ¢ XMMHUYECKHMMH BeELIeCTBaMH B OBITY U peajbHOM
KU3HU;

5) TPy10BOT0 BOCIIMTAHMS:



HMHTEPEC K MPAKTHYCCKOMY M3YyUEHHUIO MPOQPECCHI U TPyAa pa3InIHOIO POJia, YBAKCHHE K
TPyAy H pe3yibTaTaM TPYIOBOM JAEATEIHLHOCTH, B TOM 4YHCIIE Ha OCHOBE NPUMEHEHUS
NPEIMETHBIX 3HAHWW 10 XUMHH, OCO3HAHHBIM BBIOOP WHIUBUAYAIBHOW TPACKTOPUU
MPOJO/DKCHHST 00pa30BaHUs C YYETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHMHH,
OOIICCTBCHHBIX MHTEPECOB M IMOTPEOHOCTEH, YCHEIIHON MPO(heCCHOHATBLHOM JIEATEIBHOCTH U
pa3BUTHS HEOOXOUMBIX YMEHUH, TOTOBHOCTH aJalITUPOBATHLCS B TIPOGECCHOHATBHON CPE/IE;

6) 3K0JI0rM4eCcKOro0 BOCIIHTAHHUS:

9KOJIOTHYECKH 11eJIecCO00pa3HOe OTHOIICHHE K IIPHUPOJIC KaK MCTOYHUKY JKU3HHM Ha 3eMiie,
OCHOBE €€ CYIIECTBOBAHMS, MOHUMAHUE IICHHOCTH 3JJ0POBOr0 M 0e30macHOro odpasa »KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TICUXHUYECKOMY 3I0POBBIO,
OCO3HAHHUE IIEHHOCTH COOJIFOICHUS TPaBUI OE30MaCHOTO MOBEACHUS IPU paboOTe C BEIIECTBAMH,
a TaKKE B CUTYALHSX, YIPOXKAIOIINX 370POBBIO M KU3HU JIFOJICH;

CIIOCOOHOCTH TPUMEHSTh 3HAHUS, IMOJIydaeMble NPH HM3yYCHUH XUMHH, JUIS PEIICHUs
3a71a4, CBA3aHHBIX C OKPYKAOLIEH PUPOJHOM CPEOH, VISl MOBBILICHHS YPOBHS 3KOJIOTHYECKON
KYJIBTYPBI, OCO3HAHUS TJIO0ATLHOTO XapaKTepa dKOJOTHYECKUX MPOOJIeM H IyTeH WX PeIleHUs
MIOCPEJICTBOM METOJIOB XMMHUH, SKOJIOTUYECKOTO MBIILICHHS, YMEHUS PYKOBOJCTBOBAThCS UM B
MI03HABATEJIbHOM, KOMMYHHKATUBHOM U COITUAIILHON TIPAKTUKE.

METANPEAMETHBIE PE3YJIbTATHI

B cocraBe MerampeIMeTHBIX pPE3yJIbTaTOB BBIICISIOT 3HAYUMBIC I (OPMUPOBAHHS
MHUPOBO33PEHUST OOIICHAYYHbIC TIOHATHS (3aKOH, TCOPHS, MPUHIIMII, TUNIOTEe3a, (HaKT, cUcTeMa,
IpoIiecc, SKCIEPUMEHT U JIPYTOe.), KOTOPhIE UCIOJIb3YIOTCSA B €CTECTBEHHO-HAYYHBIX YUYCOHBIX
peaIMeTax | IMO3BOJISIFOT HAa OCHOBE 3HAHUH M3 ATHX MPEIMETOB (POPMUPOBATH MPEICTABICHHUE O
[EJIOCTHOW HAyYHOW KapTHUHE MHpa, U YHUBEPCAIbHBIC Y4eOHBIC NEHCTBUS (IIO3HABATEIbHBIC,
KOMMYHHUKATHBHBIC, PETYJISTHBHBIC), KOTOPbIE OOCCIEYMBAIOT (POPMUPOBAHUE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO M OCYIIECTBICHUIO YICOHOU JEATEIbHOCTH.

IMo3HaBaTe/IbHbIE YHUBEPCAJIbHBbIE YUeOHbIE AelicTBUS

ba3oBble JloruyecKue aeiicTBHs:

YMEHHsI HCIOJb30BaTh MPHUEMBI JIOTHYECKOTO MBIIUIEHUS TP OCBOSCHUU 3HAHUU:
pacKpblBaTh CMBICT XHUMHUYECKUX TMOHATHH (BBIOENATH UX XapaKTEpHbIE MPU3HAKH,
YCTaHABIIMBATh B3aMMOCBSI3b C JIPYTUMU TOHATUSIMH), UCIIOIH30BATh TIOHATHUS I OOBSICHEHUS
OTJICbHBIX (DAKTOB W SIBJICHWM, BBIOMPATh OCHOBAaHUS W KPUTEPHH I KJIACCH(PUKAITUN
XUMHUYECKHX BEIIECTB M XMMHUECKUX PEaKIUi, yCTaHABIUBATh MPUYMHHO-CIICJICTBEHHBIC CBSI3U
MEXy 00BEKTaMHU U3YUCHHUs, CTPOUTH JIOTUUECKUE pacCyXIeHusl (MHAYKTUBHEIE, 1eyKTUBHbIE,
10 aHAJIOTHH ), JJIaTh BBIBOJBI U 3aKITIOUCHUS;

YMEHHE MPUMCHSITH B MPOIEcCe TO3HAHMS IMOHATHS (MPEAMETHBIC W METalpeMETHBIC),
CUMBOJIMYECKUE (3HAKOBBIE) MOJETH, HCIOIb3yeMble B XUMHH, MPEoOpPa3oOBBIBATh IIMPOKO
MPUMEHSIEMbIE B XUMHUH MOJIEIbHbBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOI 3JIEMEHTA),
XUMHUYeckas (GopMylia W ypaBHEHHE XHUMHYCCKOH pEakIMu — TPH pPEIIeHHd y4eOHO-
MO3HABATCIBHBIX  3aJa4, C YYETOM OTHX MOJCIBHBIX TIPEJCTABICHUNA BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH U3Y4aeMbIX OOBEKTOB — XHMHUYECKHX BEIIECTB U
XUMHUYECKHX PEaKIIMi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CICACTBEHHBIE CBSI3U U
MIPOTUBOPEYHS B M3ydaeMBbIX IIPOIECCaX U SBICHHSIX.

Ba3oBble ucciieoBaTeIbLCKHE AeHCTBUS

YMEHHE HUCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAa4eCTBE MHCTPYMEHTA MO3HAHUA, a
Takke B KayecTBE OCHOBHI i (OPMUPOBAHUS THUIIOTE3Bl IO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CYXKICHHIA,



NpUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHU3alMM M MPOBEICHHUIO YYEHHYECKHX
HKCIIEPUMEHTOB, YMEHHE HA0II0JaTh 3a XOJIOM IPOIIEecca, CaMOCTOSITEIbHO TPOTHO3UPOBATh €TI0
pe3ynbTar, (opMyIHpoBaTh O0OOIICHHS W BBIBOABI MO pe3yiabTaTaM HpPOBEAEHHOIO OIbITA,
UCCJIEIOBAHMSI, COCTABIISATh OTUET O MPOeNIaHHOM padoTe.

PatGora ¢ undopmaunmeii:

yMEHUE BBIOUPATh, aHATU3UPOBATh U UHTEPIPETUPOBATh HH(DPOPMALIUIO PA3INYHBIX BUOB
U GOpM MPEACTABICHHS, TOTYIAEMYIO U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIONYJISIpHAs TUTEpaTypa
XUMHYECKOTO COJIEp)KaHMs, CIpaBOYHbIE TMOCcOOMs, pecypchl WHTepHeTa), KpPUTHUYECKU
OLICHUBATh IPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO HH(OPMALIUIO;

YMEHUE IPUMEHSTH Pa3INuHble METO/IbI U 3aIPOCHI IPU MOUCKE U 0TOOpe nHpOopMaLuU U
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAMMBIX JJISl BBITOJTHEHHS YYEOHBIX M MMO3HABATEIbHBIX 33a4
onpeAeNéHHOro THIA, MPUOOPETeHHE OMbITa B O0JACTH HUCIHOJIB30BaHUS HH(OPMALIMOHHO-
KOMMYHHUKATHUBHBIX TEXHOJIOTHI, OBJIaJIcHUE KYIbTYpPOl aKTUBHOTO HCIIOIb30BAHUS Pa3IMUHbIX
MIOUCKOBBIX CHCTEM, CaMOCTOSATENIbHO BBIOMpPATh ONTUMAIbHYIO (OpPMY IpenCTaBICHUS
UHPOPMALIMK W WUTIOCTPUPOBATH pEIIaeMble 3a/1aud HECIOKHBIMH CXEMaMH, JuarpaMMaMH,
apyrumu popmamu rpaduKu ¥ UX KOMOUHAIIUSAMU;

YMEHHE HCMOJIb30BaTh U aHAJIM3UPOBATh B MpoIlecce Y4EeOHON W HCCIeI0BATEIbCKOU
NEeSITeIbHOCTH WH(POPMAIIHIO O BIHUSHUH MPOMBIIIUIEHHOCTH, CETBCKOTO XO35HUCTBA U TPAHCTIOPTA
Ha COCTOSIHHE OKPY’KaIOLIeH TPUPOJHON CPEJIBI.

KoMMmyHHKaTHBHBIE YHUBEpCAJIbHbIC y4eOHbIe 1eiiCTBHUS:

yMEHHsI 3aJaBaTh BOMNPOCH (B XoAe auanora W (WIKM) JUCKYCCHU) IO CYIIECTBY
oOcyxmaemMold TeMmbl, (HOPMYIHPOBATH CBOM NPEIJIOKEHHUS OTHOCUTEIHFHO BBIIIOJHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHHUsI PEACTABIATH MOMy4YEeHHBIE PE3yIbTaThl TO3HABATEIBHOMN JAESITETLHOCTH B YCTHBIX
U THUCHbMEHHBIX TEKCTax; JeNaTh IMPE3CHTALMI0 PE3yJbTaTOB BBINOJIHEHUS XUMHYECKOTO
JKCIIEpUMEHTa (J1a00paTOPHOTO OMBITA, JaOOpaTOPHON pPAOOTHI MO WMCCIIEIOBAHUIO CBOMCTB
BEIIIECTB, YU€OHOTO MPOEKTA);

YMEHUSl y4eOHOro COTPYJIHHYECTBA CO CBEPCTHHKAMU B COBMECTHOM IMO3HABATEIbHON U
UCCIIEIOBATEIbCKON JIEATENIbHOCTU MPH PEIICHHH BO3HUKAIOMIMX IMPOOJeM Ha OCHOBE Ydéra
OoOLIMX HMHTEPECOB M COIJIacOBaHMs MNO3UIMI (0OCyXIeHHs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBI», KOOPIMHAIIMS COBMECTHBIX JEHCTBHIA, ONpEeTICHHEe KPUTEPHUEB 110 OI[CHKE KadecTBa
BBITIOJTHEHHON PaOOTHI U IPYTHE).

PeryasitTuBHbIe YHUBepCaJbHbIE y4eOHbIe 1eiicTBHUS:

YMEHHUE CaMOCTOSITENIHO OMPEACIATh LENH IeSITeIbHOCTH, IJIAHUPOBATh, OCYIIECTBIISATD,
KOHTPOJIMPOBATh M TIPM HEOOXOJAWMOCTH KOPPEKTHUPOBATH CBOIO JIEATEILHOCTH, BBIOMPATH
HanOonee dS(QeKkTuBHbIE CIMOCOOBI pelleHHs Y4eOHbIX M IO03HaBaTelIbHBIX  3ajad,
CaMOCTOSITENIbHO COCTABJISTh WM KOPPEKTUPOBATh MPEATIOKEHHBIM aITOPUTM JIEHCTBUUN MpU
BBHIITOJIHEHUH 33JaHUH C yYETOM TMOJydeHWs] HOBBIX 3HAHWH 00 H3y4aeMbBIX OOBEKTax —
BEIIECTBAX W PEAKIUIX, OIICHUBATh COOTBETCTBHE TIOJYYCHHOTO pe3yibTara 3asBJICHHOW IIENH,
YMEHHUE UCIIONIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, ITpelaraéMble B yCIOBUU 33 JaHUH.

NPEAMETHBIE PE3YJIbTATbBI

B cocraBe mnpeaMETHBIX pe3yJdbTaTOB IO OCBOEHHMIO OO0S3aTENBHOIO COJEpIKAHUS,
YCTQHOBJICHHOTO JaHHOM (exnepanbHOW pabouell MporpamMMmol, BBIJIENAIOT: OCBOCHHBIE
0o0y4arolMMHUCST Hay4yHbIE 3HAHUS, YMEHHUS U CIOCOOBI JeiicTBUH, cnenuduyeckue A



OPEeIMETHON 00s1acTH «XUMHS», BUABI JESATEIBHOCTH IO TMOJTYYEHHUIO HOBOIO 3HAHHUSA, €ro
UHTEPIpETaLNH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YU€OHBIX U HOBBIX CUTYaIUsX.

K xonmy oOyuenust B 9 kJjiacce mpeIMeTHBIE pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpakaTb C(HOPMUPOBAHHOCTh Y OOYUAIOIIUXCS YMEHUI:

pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHX MOHSATUH: XUMHUYECKHM AJIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, ITPOCTOE BEILECTBO, CJI0’KHOE BEIIECTBO, BaJICHTHOCTD,
JIEKTPOOTPULIATEIBLHOCTh, CTEIEHb OKHUCIICHUS, XUMHUYECKas pEeaklMs, XUMUYecKas
CBSI3b, TEIUIOBOU 3((EKT peakinu, MOJIb, MOJISIPHBIM 00BbEM, PacTBOP, AIIEKTPOIIUTHI,
HEBJICKTPOJIUTHI, JIEKTPOIUTUYECKAs JAUCCOLMAlMs, PpeakUUM HOHHOro OOMeEHa,
KaTaJln3aTop, XHMMHYECKOE paBHOBecHEe, OOpaTUMble U HeoOpaTUMbIE pEaKLuy,
OKHUCJIUTEJIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLUH,  OKHUCIUTENb,  BOCCTAHOBUTEIb,
OKHCIICHHE M BOCCTaHOBJICHHE, AIOTPONUs, aM(OTepHOCTb, XMMHUYECKas CBS3b
(KOBaJIeHTHasl, HWOHHAs, METaJUIM4ecKas), KpUCTaUIM4ecKas pelérka, Koppo3us
METaJUIOB, CILJIaBbl, CKOPOCTh XHMMYECKOHW pEaKLUMH, MPEJebHO IOMycTUMas
koHueHrpauus [I/IK Bemecrsa;

WIITIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX IOHATHH W NPUMEHATh 3TH
MOHSITHS IIPU ONTMCAHUU BELLECTB U UX IPEBPAIIECHUN;

UCMOJIb30BaTh XUMHUECKYIO CHUMBOJMKY JJIsi COCTaBIeHHMS (OpMya BELIECTB U
YPaBHEHUN XUMMUYECKUX PEAKLUH;

ONpeNeNiATh BAJIEHTHOCTb U CTENEHb OKUCJIEHUS XUMHUYECKUX JJIEMEHTOB B
COCIMHEHUSAX pPA3IMYHOIO COCTABa, NPHUHAIJIEKHOCTh BELIECTB K ONPEAEIEHHOMY
KJIacCcy coeluMHEeHH 1Mo (opmynam, BHI XMMHUYECKOH CBSI3M (KOBaJCHTHAas, MOHHA,
MeTaJUIn4YecKas) B HEOPraHMYECKUX COEJUHEHUSAX, 3apsii HMOHAa IO XUMUYECKOH
dopmyie, Xxapakrep cpelbl B BOAHBIX PAacTBOpPaX HEOPraHUYECKHX COCIMHEHUH, THUI
KPUCTAJJIMYECKON PEIIETKN KOHKPETHOIO BEIIECTBA;

packpbiBaTh cMmblca Ilepuoanueckoro 3akona JI. . MenneneeBa u 1eMOHCTpUPOBATH
€ro NMOHMMAaHME: ONHUCHIBATh U XapaKTepu3oBaTh TabnuuHyo ¢opmy llepuoanueckoit
CHUCTEMBl XMMMYECKHX OHJIEMEHTOB: pa3lMyaTh MOHATHS «TJaBHasg mnoxarpymma (A-
rpynna)» u «mnobouyHas noxarpynmna (b-rpynma)», manble W Oonblive NEpPUOABI,
COOTHOCUTb 0003Hau€HMs, KOTOpblE HUMEIOTCA B IEPUOAMYECKOM Talnuue, C
YHUCIIOBBIMHU XapaKTEPUCTUKAMU CTPOEHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U
3apsj sizipa, o0lee YHUCiIo MEKTPOHOB U pacIpeiesieHHe X 10 JIEKTPOHHBIM CIIOSIM),
OOBSICHATH OOILIMEe 3aKOHOMEPHOCTH B M3MEHEHUH CBOWCTB JJIEMEHTOB M HX
COEIMHEHUI B IpeJieax MalbIX MEPUOJIOB U TJIABHBIX MOATPYNN C YYETOM CTPOCHHS
UX aTOMOB;

KJIaCCU(UIIUPOBATh XMMUUYECKUE AIIEMEHThI, HEOPraHUYECKHE BEIECTBA, XMMUUYECKHE
peakiuu (IO YHCIy M COCTaBy Y4YacTBYIOIIMX B PEAKIMH BEUIECTB, MO TEIIOBOMY
3 eKTy, 10 USMEHEHUIO CTENIEHEeW OKUCIECHHSI XUMUYECKHX 3JIEMEHTOB);
XapaKTepu3oBaTh (OMUCHIBaTh) OOIIME W CHEHU(PUYECKHEe XUMUYECKHE CBOWCTBA
IIPOCTBIX U CJIOKHBIX BEIIECTB, IOATBEPXK/Ias ONUCAHUE IPUMEPAMU MOJIEKYJISIPHBIX U
VOHHBIX YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

COCTaBJIATh YPAaBHEHUS 2JIEKTPOIMTUUECKON TUCCOLMALMU KUCIIOT, HIEIOUEl U COJIEH,
MOJIHBIE U COKpAIIEHHBIE YPaBHEHUS peakluii HOHHOTO OOMEHa, YpaBHEHHs peakiui,
MOJATBEPXKJIAIOLINX CYIIECTBOBAHME TE€HETUYECKOW CBSA3M MEXAY BelleCTBaMU
pa3IMYHbIX KJIACCOB;



pPacKpbIBaTh CYIIHOCTh OKHCIIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKIUH IMOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOT0 OajaHca ITUX peaKIuii;

MIPOrHO3UPOBATh CBOMCTBA BELIECTB B 3aBHCHUMOCTH OT MX CTPOCHHS, BO3MOXXHOCTHU
MPOTEKAaHUS XMMHUYECKUX MPEBPAILEHUN B Pa3IMYHBIX YCIOBUSAX;

BBIUUCIISITH OTHOCUTEIBHYIO MOJICKYJISIPHYIO I MOJISIPHYIO MaccChl BEIIECTB, MaCCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIeMEHTa 1Mo (opMylie COeMHEHHsI, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBOpe, MPOBOAUTH PACUETHI IO YPABHEHUIO XUMHUUYECKON PEAKIINY;

coOnrofaTh TMpaBuia MOJb30BAaHUS XHMMHUYECKOM TMOCYyqol U J1abOpaTOpHBIM
o0opyIOBaHUEM, a TaK)Ke IpaBHUia OOpaIIeHUs C BEUIECTBAMH B COOTBETCTBUHU C
MHCTPYKUHUSMU MO BBIIOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB 10 MOJYYCHHUIO
1 cOOMpaHUIO Ta3000pa3HbIX BEIIECTB (AMMHAKA U YIIICKHUCIIOTO Ta3a);

MIPOBOAMUTH PEAKIMH, MOATBEPKAAIOIINE KAaUECTBEHHBII COCTaB PAa3IMYHBIX BELIECTB:
pacro3HaBaTh ONBITHBIM MYTEM XJIOpHUI-, OpoMHI-, MOAMUI-, KapOoHaT-, (ocdart-,
CWIHKAT-, Cylb(}ar-, THIPOKCHI-UOHBI, KATHOHBI aMMOHHS M HOHBI HW3YYCHHBIX
METAaJUIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAaHMUECKUX BEIIECTB;
INPUMEHATh OCHOBHBIC OIEPAIMM MBICIUTEIBHON JESITEIbHOCTH — aHAJIU3 U CHHTE3,
cpaBHeHHE, OOOOIIEHHE, CHUCTEeMAaTH3aIlUI0, BBISBICHWE NPUYMHHO-CIIEICTBEHHBIX
CBs3€M — JUIS M3y4YCHHs] CBOWMCTB BEIIECTB M XMUMHUECKUX DPEAKIIHi, €CTECTBEHHO-
Hay4yHble METOJbl T[O3HAHUS — HaONIOJIEHHWEe, W3MEPEHUEe, MOJEIMPOBAHUE,
AKCIEPUMEHT (peaibHbIN U MBICICHHBII).



TEMATHYECKOE INTAHUPOBAHHUE

8 KIIACC
DJIEeKTPOHHbBIE
OBLI€
.N;_) HaumeHoBaHue pa3iesioB U TeM KosmuecTBo yacos f:gg?:f OBB:TI e.l)'lbl-lbl e
n/n NpOrpamMmbl pecypesI
Bcero Kourpoubnbie  IIpakTuyeckue
padoThI padoThI
Paznea 1. [lepBoHavaibHble XUMHUYECKHE TOHATHUS
11 Xumus — BakHast 00J1aCTh €CTECTBO3HAHMS 5 2 bubnunoreka LIOK
' U TIPAKTHYECKOM JEATETLHOCTH YeIOBEKA https://m.edsoo.ru/7f41837c
bubnuoreka [IOK
1.2 BemectBa 1 XuMHYECKHE pEaKIIUN 15 1 hitps://m.edsoo.ru/7f41837¢
Htoro no pazneny 20
Pa3nen 2. BaxkHeiiune npeacTaBuTe/ M HEOPraHMYECKUX BellIECTB
bubmmoteka IIOK
2.1 Boznyx. Kucnopoa. [lonsitue 06 okcumax 6 hitps://m.eds00.ru/7f41837¢
bubnmorexa LIOK
2.2 Bonopon.IlonsiTie o KuCnoTax u comsx 8 1 hitps://m.edsoo.ru/7f41837¢
bubmmoteka IIOK
2.3 Boga. PactBopsl. [TonsiTue 06 ocHOBaHMSIX 5 1 1 hitps://m.eds00.ru/7f41837¢
24 OCHOBHBIE KJIaCChl HEOPTAHUUECKUX 11 1 1 bubmuoreka [IOK
' COCIUHEHHI https://m.edso0.ru/7f41837¢c
Hroro 1o pasneny 30

Paszgea 3. [lepuoanueckuii 3axoH u [lepuoguyeckas cucrema xummuueckux 3jaemMeHToB /. M. MengeneeBa. CTpoeHune aroMoOB.
XuMmnueckas cBsizb. OKMCJINTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIIUN

[Tepuonnueckuii 3akoH u [leprnonnueckas
3.1 CHCTEMa XMMHYECKHUX dneMeHToB /. 1. 7
MenneneeBa. CTpoeHne aToMa

but6mmorekxa [IOK
https://m.edsoo.ru/7f41837¢c



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

32 Xummdeckas cBs3b. OKHUCIUTEILHO- 8 bu6nmoreka [IOK
BOCCTaHOBHTEIILHBIC PEAKIINU https://m.edso0.ru/7f41837c
bubmuorexa [JOK
Hroro no pasery 15 https://m.edség.ru/7f41837c
PezepBHOE Bpems 3 bubmorexa [IOK
https://m.edso0.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME
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https://m.edsoo.ru/7f41837c
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IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
Hara JJIeKTPOHHBbIE LU (PPOBHIE
Ne KounyecTBO 4acoB H3YyYEeHHUs oOpa3oBaTe/ibHbIE
n/n Tema ypoxa IInan/pakTt  pecypcsl
Bcero KonTposabHubie IIpakTH4eckune
padoThI padoThI
1 IIpenmer xumuu. Posb xumuu B 1 bu6mmoreka [IOK
JKU3HU 4YeIoBeKa. Tena u BenecTna https://m.edsoo.ru/ff0d210c
2 Ilonsatrue o MeTo1aX MO3HAHUS B 1 bu6mmoreka [IOK
XUMHHA https://m.edsoo.ru/ff0d227e
[TpakTiueckas pabora Ne 1 «IIpaBuna
3 paboThI B 1a0OpATOpUH U IPUEMBI 1 bubnuorexa [JOK
obparieHus ¢ 1a00paTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyT0BaHUEM
4 Yucrele BemecTBa 1 cMech. CriocoOb! 1 bu6mmoreka [IOK
pasjiesieHust cMecei https://m.edsoo.ru/ff0d26ca
S cbasnenenme evecel (a npvepe ) ubmorera LIOK
. https://m.edsoo.ru/ff0d28c8
OUYMCTKHU MTOBAPEHHOM COJIN)»
bu6mmoreka [JOK
6 ATOMBI 1 MOIISKY oI . https://m.edsoo.ru/ff0d2a6c
7 XuMHYECKHEe dJIEMEHTBI. 3HAKU 1 bu6mmoreka [JOK
(CMMBOJIBI) XHMHUYECKHX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [TpocThie 1 CIIOKHBIE BEIIECTBA 1 bubmorexa HOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 bubmmorexa [IOK
https://m.edsoo.ru/ff0d2d50
o | Smermems commmmemor. | BuGorra 1O
) https://m.edsoo.ru/ff0d2eae
ATOMOB XMUMHYECKHUX DJIEMEHTOB
11 OtHocUTeNbHAs aTOMHAs Macca. 1 bubmuoreka [JOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
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https://m.edsoo.ru/ff0d2eae

OTHOCHUTENLHAS MOJICKYJIsIpHasd Macca

https://m.edsoo.ru/ff0d323c

12 MaccoBast 1071 XUMHUYECKOTO bu6mmoreka [IOK
9JIEMEHTA B COCJIMHCHUH https://m.edsoo.ru/ff0d350c
13 KonuuectBo BeniectBa. MoJib. bubmuoreka [JOK
MossipHas macca https://m.edsoo.ru/ff0d5230
14 DOu3NYECKUe U XUMUYECKHUE SIBICHUS. bu6mmoreka [IOK
XuMHYecKasi peaKius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u ycioBus IPOTEKAHUS bubnnorexa [JOK
XUMHYECKMX PEaKIuii https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHUsI MaCChl BEIIECTB. bubnuorexa [JOK
XUMHUYECKUE YPAaBHEHUS https://m.edsoo.ru/ff0d3b88
| e e o B LOK
N https://m.edsoo.ru/ff0d5708
XUMHUYECKHUX PEeaKIIHii
18 peasait (coemerni, passoweis Bafmorexa [1OK
’ ’ https://m.edsoo.ru/ff0d3f34
3aMeleHus, oOMeHa)
19 swumcroneuer. OSobutenme n ubmorera LIOK
) o https://m.edsoo.ru/ff0d40c4
CUCTEeMAaTH3aIHsl 3HAHHUH
20 Konrtponsnas padora Nel o teme bubnuoreka [IOK
«BerecTBa 1 XUMHYECKUE PEAKIIUU https://m.edsoo.ru/ff0d4290
2 momye Kinonopont - ssewen u Bubmiorexa LIOK
: https://m.edsoo.ru/ff0d448e
npocrtoe BeuectBo. O30H
| B s s BuGaonsa LOK
’ https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 06 okcumax
23 aaoparopint n mpovstenmoon uafmorexa LIOK
: https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoaa
24 TennoBoii 3 PeKT XMMUIECKOI bubmuorexa [JOK



https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
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https://m.edsoo.ru/ff0d37fa
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peaxuuu, IOHATHE O
TEPMOXMMHUYECKOM YPaBHEHHH, IK30-
U DHIAOTEPMUYECKUX PEAKLUAX

https://m.edsoo.ru/ff0d4790

TorumBo (HedTh, yroiab U METaH).

bu6mmoreka [IOK

25 3arpssuenue BO3Nyxa, Criocodr ero https://m.edsoo.ru/ff0d4c4a
MIPEAOTBPALECHUS
o
s | e T o3 o e Buniorsa LOK
. https://m.edsoo.ru/ff0d4ae2
KHCIIOPO/1a, U3y4YEHUE €T0 CBONCTBY
27 Bonopon — anmemMeHT u mpocToe bu6mmoreka [IOK
BelecTBo. HaxoxieHnue B npupo/ie https://m.edsoo.ru/ff0d4dd0
28 duznyeckne 1 XMMUYECKHEe CBOMCTBA bu6mmoreka [IOK
Bojopoa. [IpuMeHeHre Bogopoa https://m.edsoo.ru/ff0d4dd0
29 [ToHsiTHE O KUCIIOTAX U COJISIX bubmorexa LHOK
https://m.edsoo.ru/ff0d50d2
30 CriocoObI moy4eHus BOAOpoia B bubnnoreka [JOK
nJaboparopuu https://m.edsoo.ru/ff0d4dd0
IIpaxkTHueckas Ta Ne 4 mo TeM
31 «ﬁinyqeiilean E?)gglpiujjl/le Bo(;ogo;a bubmorexa HOK
N ’ https://m.edsoo.ru/ff0d4f42
W3Yy4YEHUE €r0 CBONCTBY
30 MounsipHblii 00BEM ra3oB. 3aKOH bubnnoreka [JOK
ABorajpo https://m.edsoo.ru/ff0d542e
o | B St comriee B LOK
. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIECTBA HIIK 00BEMY
o | e it e o B LOK
. . https://m.edsoo.ru/ff0d5708
3aKOHa 00BEMHBIX OTHOIICHU Ta30B
35 ®dusnvecKkue U XUMUYECKUE CBOMCTBA bu6mmorexa [IOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBaHui. [Tonsitue 00 bubmuorexa [JOK

HHIUKaTopax

https://m.edsoo.ru/ff0d59e2
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https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2

Bopa kak pactBopuTenb.
Haceplmennpie 1 HEHACHIIIICHHBIE

bubmuorexa [JOK

37 pacTBOpbL. MaccoBast 10J1s1 BELIECTBA https://m.edsoo.ru/ff0d5b40
B pacTBOpe
[IpakTuueckas padora Ne 5 o reme
38 «ITpuroroBiieHuEe pacCTBOPOB C bubmuorexa [JOK
orpeeIEHHON MacCOBOM JI0JIEH https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BELIECTBA
39 KonTponbnas paborta Ne2 o teme bubnnoreka [JOK
«Kucnopona. Bomopoa. Bona» https://m.edso0.ru/ff0d6342
40 OKcHBL: cOCTaB, KIIacCCU(PUKAIINS, bubnuorexa [JOK
HOMCHKJIATypa https://m.edsoo.ru/ff0d664e
g | momenmewonmese ok Buorera LOK
’ https://m.edsoo.ru/ff0d664e
aM(bOTEpPHBIX OKCHJIOB
42 OcHoBaHUs: COCTaB, KJIacCU(PUKAIIHS, bubnuotexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 ITony4yeHnue U XMUMUYECKUE CBOMCTBA bu6nuorexa [IOK
OCHOBAHUH https://m.edsoo.ru/ff0d67ca
44 Kucnorsr: cocras, knaccudukanms, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 ITony4yeHue U XMUMUYECKUE CBOMCTBA bu6nuorexa [IOK
KHCIIOT https://m.edsoo.ru/ff0dfee2
o | S e B LOK
N ’ https://m.edso00.ru/00ad9474
CBOICcTBa
[IpakTuueckas padora Ne 6. Perenue
47 SKCIEPUMEHTAIBHBIX 33]1a4 110 TEME bubnuorexa [JOK
«OCHOBHBI€ KJIACChl HEOPTraHUYECKHX https://m.edsoo.ru/00ad9b7c
COECTUHEHUI)
48 ['eHeTnyeckas cBsI3b MEXAY KilaccaMu bubnnorexka [JOK

HEOPraHUYECKUX COCIUHEHUN

https://m.edso0.ru/00ad9a50
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https://m.edsoo.ru/ff0d664e
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O000111eHrE U CUCTEMATU3ALMS

bu6mmoreka [IOK

49 3HAHUH https://m.edsoo.ru/00ad9ch2
S0 "Ocosme xiacont neoprancc ubmotera LIOK
o p https://m.edsoo.ru/00ad9ela
COCIMHEHU N
5L xumamcctan snewenton, Tonmue BuGmiorera 1K
' https://m.edsoo.ru/00ad9ffa
TPYIIaxX CXOTHBIX AJIEMEHTOB
[Iepnoanueckuii 3aK0H U Bu6muorexa LIOK
52 [lepuonnueckas cucreMa XMMHUYECKUX }
https://m.edsoo.ru/00ada52c
anemenToB /I. 1. Menaeneera
53 [Tepuonpl, rpymmbl, TOATPYIIITHI bubmorexa [TOK
PHO/IbL, TPYTHIBL, TOATPY https://m.edsoo.ru/00ada52c
54 Crpoenue atoMoB. CoCcTaB aTOMHBIX bubnnorexa [JOK
saep. YM3oTorsr https://m.edsoo.ru/00ada342
CtpoeHune IIEKTPOHHBIX O60J‘IO‘ICKU BuGnuotexa LIOK
55 aTOMOB 3JieMeHTOoB [lepuonnueckoit .
https://m.edsoo.ru/00ada6bc
cuctemsl J. 1. MeHnaeneeBa
XapakTepucTuka XUMHYECKOTO
56 3JIEMEHTA MO €T0 MOJIOKEHHUIO B bu6mmoreka [IOK
[Mepuomuueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuonnyeckoro 3aKkoHa
57 JUISl pa3BUTHS HAYKU U NTPAKTUKU. [I. bubnuorexa [IOK
W. MenpeneeB — yu€Hblii, ieaaror u https://m.edsoo.ru/00ada96e
rpakJIaHUH
58 DIEKTPOOTPULIATETLHOCTh aTOMOB bubnmnoreka [JOK
XUMHYECKHUX 3JICMEHTOB https://m.edsoo.ru/00adaab8
59 HonHnas xumuueckast cBsizb bubmorexa HOK
https://m.edsoo.ru/00adac34
60 KoBasieHTHas nonsipHas XUMUYECKast bubnnorexka [JOK

CBA3b

https://m.edsoo.ru/00adaab8
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61 KoBanenTtHast HenossipHas 1 bubmuorexa [JOK
XHUMHYECKast CBSI3b https://m.edsoo.ru/00adaab9
bu6moreka [JOK
62 Crenens okucenms 1 https://m.edsg).rUIOOadanS
63 OKHCIUTEIBHO-BOCCTAaHOBUTEIBHBIC 1 bu6mmoreka [IOK
peaxiuu https://m.edsoo.ru/00adb076
64 OKHCIIUTEIN U BOCCTAHOBUTEIIN 1 Eggi?ﬁgi%iggﬁ/o% db076
65 fgfggggzgZigﬁg?glﬂ]h‘i—’;nggﬂm 1 bubmmorexa LHOK
CBA3E https://m.edso00.ru/00adb486
66 Peseprublit ypok. O600IIeHNE U 1 bubnnorexa [JOK
CHCTEMATU3ALMS 3HAHUN https://m.edso0.ru/00adb33c
67 PesepBusiit ypok. O60011eHNE U 1 bu6mmoreka [IOK
crucTeMaTh3alus 3HAaHUI https://m.edso0.ru/00ad9ch2
68 PesepBHblit ypok. O60011eHNE 1 1 bubnnorexka [JOK
CHCTEMAaTH3aLMsA 3HAHUHI https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO HACOB I10 68

[NPOTPAMME



https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6







YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJIbHBIE YUEBHBIE MATEPUAJIBI JJI51 YYEHUKA

Xumus. 8 kiace: yaueOnuk / O. C. 'abouensn.- 7-¢ u3a., ucnp. — M. : IIpoda, 2018

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

® chem.msu.su - HeOOIBIIOI 3eKTPOHHBIH yueOHUK " TpyaHbIe TeMbl
MKO0JIbHOI0 Kypca XHMHH'' B.B. 3aropckuil. (B mepByr0 ouepean 171
yaHTeIelH XHMHN)

¢ alhimikov.net - caiit "alhimikov.net". CozmepxaHue: 3JIeKTPOHHBIH yueOHHK
"OcHOBHI 00IIIell U HeopraHHdeckoi XuMun" 11d 8-9 ki1.; Xumudeckne
Tabmuusl; CkauaTh NepHOANYeCKYI0 CHCTeMy H nporpammy PL Table 4.2 a
TakKe CMOTpeTh Ha caiTe "XHMHYecKHe 3JIeMeHThl" - 3T0 IepHoInYecKas
Tabumna ¢ MoIpoOHEIM OMHCaHHeM BceX 31eMeHToB; Kilaccnukanus BenecTs,
peaximii; B pasjeie "TecTsl" MOXKHO CKa4aTh IPOrpaMMy YHHBepCaJIbHBIHN TECT
3.0.0.4 - 9,5 M0; Ypoku; Pemienne 3a1a4 1 MH. Jp.

e alhimik.ru - "AaxamMuK'" CoBeThl aOUTYPHEHTY. Y UHTEI0 XHMHIH.
CnpaBouynHK alhimik.ru (ouens Oonbmas moadopKa TaOIHIL H CIIPABOYHBIX
MaTtepHaiioB). Becemnas xumus. HoBoctn, OmuMnnazel, KyHcTkaMmepa (macca
HHTepeCHBIX HCTOPHUeCKHX CBeJIeHHIT) H JIp. B 4aCTHOCTH, B UHTaJILHOM 3ale
alhimik.ru ects kHmKKa alhimik.ru - "Xumns as mro6o3HaTenbHBIX. OCHOBBI
XHMHH 1 3aHHMaTeIbHbIe onbITE" I'pocce O., BaiicMaHTens X. (Iep. C
HEMEILIKOI0). (A TakkKe MHOTO JPYI'HX HHT€PECHBIX CTaTell H KHILKEK.).

e alhimik.ru - B pa3zzgene IIV: TUnbI H HOMeHKIATYPAa HeOPraHHYeCKHX
pemecTB alhimik.ru ; Kimaccugukannsa 1 HOMeHK/IaTypa OpraHHdYeCKHX
BemecTB alhimik.ru ; [Tepunoamdeckas cucreMa 31eMeHTOB MeHzeneesa H JIp., a
TakKe DJIEeKTPOHHbIE MOCOOH (/U BBICIIEH IIKOIBI, HO OyAyT HOJIEe3HbI H
MIKOJIBHHIKAM, KeJIarIHM 3HaTh XHMHK Tyulre): CTpoeHHe BellecTBa;
[TpakTHKYM [0 HeopraHMIeCKOIl XHUMNI; 3a/IJauHlK 110 HeOPraHHUIeCKOH XIMIH
H JIp.

HNUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1. (EamHas konnekums LUndposbix O6pasosatenbHbix Pecypcos (school-collection.edu.ru)

2. Nepeyenb LOP no xumum (infourok.ru)



http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31&ysclid=ln4dq63nyr890131378
https://infourok.ru/perechen-cor-po-himii-2072007.html?ysclid=ln4dsps2i3464950730
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