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IHHOACHUTEJBbHAA 3AIINCKA

[IporpamMa 1Mo XMMHM Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs COCTAaBIICHA HA OCHOBE
TpeOOBaHUI K pe3yibTaTaM OCBOCHMsI OCHOBHOM 00pa30BaTelbHOM IpOrpaMMbl OCHOBHOTO OOIIEro
oOpaszoBanusi, mpexacraBieHHbIx B PI'OC OOO, a Takxke Ha OCHOBe (enepainbHON paboueit
IpOrpaMMbl BOCIIUTaHMS M C Y4ETOM KOHIIENLUHM HpPErnojaBaHMs y4eOHOro mpeaMeTra «XUMHS» B
oOpasoBarenbHbIX opranu3auusax Poccuiickoit @enepanmi.

[Tporpamma 1o XuMuu Aa&T NpeACTaBICHUE O LEIIsAX, O0Lel cTpaTeruy 00y4eHus, BOCIIUTaHHs
U pa3BUTUs OOyYalOIIMXCS CpEICTBAMH Y4eOHOrO MpeaMeTa, YCTaHABIMBAeT 00s3aTelbHOE
IPEIMETHOE COJIepKaHKe, IPEeAyCMaTPUBAET PACIIPEISIIEHUE €ro M0 KJIACCaM U CTPYKTYPUPOBaHUE 110
pazgenaM M TeMaM I[porpaMMbl IO XHWMHH, OINPEAENAeT KOJIMYECTBEHHbIE M KaueCTBEHHBIE
XapaKTEPUCTUKH COJAEPKaHMs, PEKOMEHAYEMYIO MOCJIEI0BATENbHOCTh U3YUYEHHUS XUMHUHM C Y4ETOM
MEXIPEAMETHBIX U BHYTPUIPEIMETHBIX CBSI3€H, JIOTMKM Y4eOHOro Ipoliecca, BO3PACTHBIX
0coOeHHOCTEeH 00yJaroImuxcsl, OnpeenseT BO3MOKHOCTH MpeaMeTa JUlsl peanu3anuu TpeOoBaHUN K
pe3ysibTaTaM OCBOEHHMS OCHOBHOW 0Opa3oBaTeIbHOM IpPOrpaMMbl Ha YPOBHE OCHOBHOI'O OOILIEro
o0Opa3oBaHus, a TaKkKe TpeOOBaHUI K pe3yiabTaraM OOyueHHMs XMMHUHU Ha YpPOBHE LieJIed H3ydeHUs
IpeMeTa U OCHOBHBIX BHJIOB y4eOHO-TIO3HABATEIBHOMN JEATEIEHOCTH 00YYaroIIerocsi Mo OCBOCHUIO
y4eOHOTr0 ColepKaHMsL.

3HaHUE XWMHUHU CIIY)KUT OCHOBOH Ui (POPMHUPOBAHHMS MHPOBO33PEHHUS OOYYArOIIErocs, €ro
IpPEJCTAaBICHUH O MaTepHaJbHOM €IUHCTBE MHpA, BAXHYIO pPOJIb UTparoT (HOpMUpPYEMble XHUMHUEH
IPEJICTABICHUSI O B3aUMOIIPEBPAILEHUSAX SHEPTUU M 00 SBONIIOIMM BELIECTB B IMPHUPOAE, O IMYyTSIX
peleHus ro0aJIbHBIX MPOOJIeM YCTOMUMBOrO Pa3BUTHS YEIOBEUYECTBA — CHIPbEBOM, YIHEPTeTHUECKOMH,
MUIIEBON U 3KOJOTUYECKON O€30MMacCHOCTH, IPOOIIEM 3IpABOOXPAHEHHUSI.

N3yyenue xumuu:

CIOCOOCTBYET peanu3alli BO3MOXKHOCTEH Ui camopa3BUTHS U (OPMHPOBAHUS KYJIbTYpPbI
JUYHOCTH, € o01Ieil U (YyHKIMOHATBLHON TPAMOTHOCTH;

BHOCUT BKJIaJ B (OPMHUPOBAHHME MBILIUIEHUS U TBOPYECKUX CIIOCOOHOCTEH oOyuaromuxcs,
HaBBIKOB UX CaMOCTOSTEJIbHOM ydeOHOW NeATeNbHOCTH, SKCIEPUMEHTANBHBIX M UCCIEI0BaTEIbCKIX
YMEHMH, He0OOXOIUMBIX KaK B IOBCEHEBHOM )KM3HH, TaK U B IPO(ECCUOHATBHON AESITENbHOCTH;

3HAaKOMUT CO CHEIM(PUKON HAYYHOTO MBILUIECHHS, 3aK/I1aJbIBa€T OCHOBBI LIEJIOCTHOTO B3IJIAa Ha
€AMHCTBO MPHUPOJBI U YEJIOBEKa, SBJSETCS OTBETCTBEHHBIM 3TaloM B (JOPMHPOBAHUH €CTECTBEHHO--
HAY4YHOI rpaMOTHOCTH 00YyJaroIuXcs;

crocoOcTByeT (POPMHUPOBAHUIO LIEHHOCTHOI'O OTHOIIEHUSI K €CTECTBEHHO--HAyYHBIM 3HAHUSM, K
IpUpPOJIE, K YeTIOBEKY, BHOCUT CBOM BKJIAJl B 9KOJOrMYECKoe 00pazoBaHue 00yUYaromuXCsl.

JlanHble HampaBiieHUss B OOY4YeHMHM XUMHUHU OOECHEUYMBAIOTCS CHEHU(PUKON coaepxaHus
y4eOHOro MHpeaMeTa, KOTOPbIM SBISETCS IMeAarorMyeckd aJalnTHPOBAaHHBIM OTpaXXeHHEM 0a30BOM
HayKH XMMUU Ha ONPEEIEHHOM 3Tarie €€ pa3BUTHS.

Kypc XxuMum Ha ypoBHE OCHOBHOIO OOIIEro oOpa3oBaHMs OpPUEHTHPOBAH Ha OCBOEHHE
00y4JaroIMMHUCS CUCTEMBbl IMEPBOHAYAIBHBIX IOHATUI XHMHUH, OCHOB HEOPraHHMYECKOH XHMHHU U
HEKOTOPBIX OTAEJIBHBIX 3HAYMMBIX MIOHATUH OPraHUYEeCKOW XUMUH.

CrtpykTypa copep:KaHus POrpaMMbl IO XUMUHM CPOPMHUPOBaHA HA OCHOBE CUCTEMHOTO MOJIX0Aa
K €€ u3ydeHnto. ConepikaHue CKIIAJbIBAETCA M3 CHUCTEMBbl MOHATHM O XMMHUYECKOM DIIEMEHTE U
BEIIECTBE U CUCTEMBI MOHATHI 0 XUMHUECKON peakiuu. O0e 3TU CUCTEMBI CTPYKTYPHO OPraHU30BaHbI
[0 NPHUHLMILY IOCJIEI0BAaTENIBHOTO Pa3BUTHsI 3HAHUKM HA OCHOBE TEOPETUYECKHX IPEICTaBJICHUMN
Pa3HOTrO ypOBHSL:

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

— [lepuonuueckoro 3akona /[. 1. MenpaeneeBa kak OCHOBHOTO 3aKOHA XUMHUH;

— YUYEHHS O CTPOEHUH aToMa U XMMUYECKOH CBS3H;

— MPECTaBIECHUH 00 EKTPOIUTHYECKOM TUCCOLMALINY BEILIECTB B PACTBOPAX.

TeopeTnueckue 3HaHMS PpPacCMaTPUBAIOTCSI HA OCHOBE OMIIMPHYECKH TIIONYYEHHBIX H
OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS IOCJIEIOBATEIILHO OT OJHOTO YPOBHS K APYrOMY, BBIIOJHSS



(GyHKIUU OOBSCHEHUS M IPOTHO3MPOBAHUS CBOMCTB, CTPOEHUS M BO3MOXHOCTEH MPaKTHYECKOTO
IPUMEHEHHUS U TIOJTYyYEHUS U3y4aeMbIX BEILECTB.

OcBoeHue nporpaMmsl 110 XMMUU CIIOCOOCTBYET (YOPMUPOBAHUIO NTPEJICTABICHHUS O XUMUYECKOU
COCTaBJIAIOLIEH HAYYHOM KapTUHBI MUPA B JIOTUKE €€ CUCTEMHOM MPUPObl, UEHHOCTHOIO OTHOLIEHHUS
K Hay4YHOMY 3HAHHUIO U METOAAM IIO3HAHUA B HayKe. [3ydyeHne XUMUU NPOUCXOAUT C NPUBJICUYECHUEM
3HaHUH U3 paHee N3YYEeHHBIX YUeOHBIX MpeaMeToB: «OKpyKaromuid Mup», «buonorus. 57 kinacce» u
«®Dusuka. 7 Kiacey.

[lpy m3yyeHMH XMMHUHM MPOUCXOAUT (POPMHUPOBAHME 3HAHUI OCHOB XMMHYECKOW HAYKH Kak
00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHMs, MPAKTUYECKON AEATEIbHOCTH YEJIOBEKAa U KaK OJHOIo M3
KOMITOHEHTOB MHPOBOW KYJIBTYpHI. 3agadya yueOHOTO IpeaMeTa COCTOUT B (POPMUPOBAHUH CHCTEMBI
XMMHUYECKHX 3HAHUH — BaKHEMIIMX (AKTOB, MOHATUI, 3aKOHOB U TEOPETHUYECKUX I10JIOKEHUH,
JOCTYITHBIX 000O0IIEHUI MUPOBO33PEHUECKOTO XapaKTepa, s3bIKa HAYKH, B MPUOOIIEHUH K HAYyYHBIM
METOAaM IO3HaHMs MPU U3YYEHUU BELIECTB U XUMHUYECKUX peakiui, B (OPMHUPOBAHUU U Pa3BUTUU
MIO3HABATEJIbHBIX YMEHUN U UX IPUMEHEHUU B yUeOHO-1103HAaBATEIbHON U Y4eOHO-HCCIIE10BaTENbCKON
NesITeIbHOCTH, OCBOCHUHU MPaBUII O€3011aCHOI0 0OpallleHus ¢ BEIIECTBAMH B [TIOBCETHEBHOM JKU3HHU.

[lpy wW3ydyeHWHM XWMUM Ha YPOBHE OCHOBHOTO O0IIero oOpa3oBaHUS Ba)XKHOE 3HAUCHHE
nproOpenu Takue 1eu, Kak:

— (¢opMHpOBaHHWE HHTEUICKTYyalbHO Pa3BUTOW JMYHOCTH, TOTOBOW K C€amMo0Opa30BaHUIO,
COTPYAHUYECTBY, CAMOCTOSTEIbHOMY HPUHATHIO PELICHHH, CIIOCOOHOH ajanTHUpoBaThesl K OBICTPO
MEHSIOLIUMCS YCIIOBUSAM XKU3HU;

— HampaBJIEHHOCTh OOy4YeHMs Ha CHCTeMaTHuYecKoe MpHoOLIeHne OoOyJaromuxcs K
CaMOCTOSITENIbHOW IO3HABATENBHON NEATENFHOCTH, HAayYHBIM METOAaM IO3HaHUA, (OPMHUPYIOIIUM
MOTHUBALMIO U PA3BUTHE CIIOCOOHOCTEN K XMMUHU;

— ofecriedyeHne YCIOBUH, CIIOCOOCTBYIOIIMX IPHOOPETEHHUI0 OOYYArOIIMMHUCS — OIBITA
pa3sHOOOpa3HOM JEATENbHOCTH, IIO3HAHUS U CAMONO3HAHUS, KIIIOUEBBIX HAaBBIKOB (KIIIOUEBBIX
KOMIIETEHIIN ), IMEIOIINX YHUBEPCAIbHOE 3HAUE€HHUE JJISl Pa3JINYHBIX BUIOB AESITEIbHOCTH;

— ¢opmupoBaHue o01iel (yHKIMOHATBHON U €CTeCTBEHHO-HAyUYHOW IPaMOTHOCTH, B TOM YHCIIE
YMEHMH OOBACHATH W OLIEHHWBATH SIBJIEHUS OKPYKAIOLIETO0 MHUpPA, HUCIHOJB3YS 3HAHUS U OIBIT,
HOJy4EeHHBIE NPH U3YYEHUH XUMUHU, TPUMEHATh UX MIPU pEelIeHUH NMPOoOJIeM B MOBCETHEBHOM KHU3HU U
TPYIOBOH EATEIBHOCTH;

— (¢opmupoBaHME y OO0yYarOIUXCsd T'yMaHUCTMYECKHX OTHOIIEHUH, NMOHMMaHUS LEHHOCTU
XUMUYECKUX 3HAHUM TSI BEIPAOOTKH DKOJIOTHYECKH I1€JI€CO00Pa3HOTO MOBEACHUS B OBITY U TPYIOBOM
JEATENIBHOCTH B LIETISIX COXPAHEHUSI CBOETO 3/J0POBbS M OKPYKAIOUIEH IPUPOIHON CPEIBL;

— pa3BUTHE MOTHMBAIMM K OOYyYEHHUIO, CIIOCOOHOCTEN K CaMOKOHTPOJIO M CaMOBOCIIUTAaHHUIO Ha
OCHOBE YCBOCHMsI OOIIIEYEeIOBEUECKUX I[EHHOCTEH, FOTOBHOCTH K OCO3HAHHOMY BBIOOpPY Mpoduis u
HANpPaBJIEHHOCTHU JaJIbHEHIIET0 00y4YeHHUS.

OOmee 4KMCIO YacoB, OTBEAEHHBIX [UIS W3YyUEHHUs] XUMHM Ha YPOBHE OCHOBHOTO OOIIETro
obpasoBanmusi, coctaBisieT 136 gyacoB: B 8 kitacce — 68 yacoB (2 daca B Heziento), B 9 kiacce — 68 yacoB
(2 yaca B HezIemIO).

COJAEP)KAHUE YYEBHOI'O IIPEIMETA

8 KUIIACC

HepBOHa‘{aﬂbele XUMHYECCKHUC ITOHATUA

[Ipeamer xumuu. Posib XuMuM B )KU3HU YeslOBeKa. XUMHUS B CUCTEME HayK. 1eja U BeEllecTBa.
du3nyecKnue CBOMCTBA BEIIECTB. ArperarHoe cocTosinue BemiecTB. [[oHsATHE O MeTOJax MO3HaHUS B
xumun. Yucteie BemecTBa 1 cMecu. CrocoObl pa3aeNieHus: CMECEH.

ATOMBI U1 MOJNEKYJIbl. XUMUYECKHE AJIEMEHThl. CUMBOJIBI XUMHYECKUX AJIEMEHTOB. [IpocThie u
CJIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuueckass Gopmyna. BareHTHOCTP aTOMOB XHMMHYECKHX JJIEMEHTOB. 3aKOH IOCTOSHCTBA
coctaBa BeulecTB. OTHOCUTENbHAs aToMHasi Macca. OTHOCUTENbHAs MOJEKYJIApHas Macca. MaccoBas
JIOJI XUMHUYECKOT'0 JIEMEHTA B COCAUHEHNH.



KonuuectBo BemiectBa. Monb. MoisipHas macca. B3auMoCBsI3b KOJIMYECTBA, MAacChbl U 4YHUCIA
CTPYKTYPHBIX eIMHUII BelecTBa. Pacuérel mo opMynamMm XUMHUECKUX COCAMHEHUI.

Pu3nuecKue U XUMAYECKHE SIBJICHUA. XUMUYECKasl peakiusi U €€ NPU3HAKU. 3aKOH COXPAaHEHUs
Macchl BellecTB. XHUMHUYecKue ypaBHeHus. Knaccudukanus XMMHUYECKHX peakuui (COeTUHEHUs,
pa3NoKEeHHMS, 3aMeIeHuUs, 0OOMEHa).

Xumuueckuii IKCnepumMenm:

3HAKOMCTBO C XUMHUYECKOW MOCYAOH, MpaBuiaMu paboThl B Jabopatopuu U MpuEMaMu
oOpareHus ¢ 1a00paTopHBIM 000PYJIOBAHUEM, U3YICHHE U ONMHMCAaHNEe (PU3NIECKIX CBOWCTB 00Pa3IoB
HEOPraHMYECKUX BEIeCTB, HaOMroAeHne (u3nueckux (IJIaBJICHHE BOCKA, TasHUE JIbJla, pacTUPaHUE
caxapa B CTYyIIKE, KUIIEHUE W KOHJEHCAlMsl BOJbl) U XUMHUYECKMX (FOPEHHME CBEYH, IIPOKAIMBAHUE
MEIHOW MPOBOJIOKH, B3aMMOJEHCTBHE MeJla C KHUCJIOTOW) SIBICHUI, HaONIOJCHHE W ONUCaHHE
IPU3HAKOB IPOTEKaHMsI XUMHUYECKHX peakuuil (pa3joKeHUe caxapa, B3aUMOJICHCTBUE CEpPHOU
KHUCJIOTHI C XJIOpuAoM Oapus, pazioxenue ruapokcuna meau (II) mpu HarpeBaHuu, B3auMoaencTBre
xkene3a ¢ pactBopom cosr Menu (I1), n3yuenne cnocoOoB paszzesieHust CMeceid: ¢ TOMOIIbI0 MarHuTa,
bunbpTpoBaHMe, BBHIMAPUBAHUE, AUCTUIUIALUA, XpoMaTorpadus, MpOBEICHHE OYUCTKU IOBAPEHHOMN
CoNlM, HaOJIOICHWE M ONMCAHHUE pEe3ylbTaTOB IMPOBEACHUS OIbITa, WUIIOCTPUPYIOIIETO 3aKOH
COXPaHEHUS MACChI, CO3JaHUE MOJIEJICH MOJIEKY (IIapOCTEPIKHEBBIX ).

BaxHelilue npeacTaBuTe/ M HEOPraHNYeCKNX BellecTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucimopony — 3aeMEHT M IpOCTO€ BELIECTBO.
Haxoxnenue kuciaopona B HpUpojae, (U3NYECKHE U XHMUYECKUE CBOMCTBA (PEAKLUU TOPEHHUS).
Oxkcunel. Ilpumenenue kucnmopona. CrnocoObl MONYy4YEeHHS KHCIOpoAa B Jaboparopuu U
npombIuieHHOCTH. KpyroBopoTr kucnopona B mpupoae. O30H — amioTponHas Moaudukanus
KHCIJIOPOJa.

TermnoBoit ApPeKT XUMHUYECKOH peakuuu, TEPMOXUMHYECKHE YPaBHEHHUS, 0JK30- U
SHAOTEPMHUUECKHE peakuu. TOoIIMBO: yroib U MeTaH. 3arps3HEHHE BO3/lyXa, YCUJIEHUE TAPHUKOBOTO
s dexra, pazpyiieHne 030HOBOTO CJIOSI.

Bonopon — snemeHT u npocroe BemecTBo. HaxokaeHue Bogoposa B mpupoje, pU3HuecKkue u
XUMHYECKHE CBOICTBA, IPUMEHEHHE, CLIOCOObI oaydeHus. KucioTs! u comnu.

MosnsipHblil 00bEM ra30B. Pacy€rbl Mo XUMHUUECKUM ypaBHEHUSIM.

®usnueckue cBoicTBa BoAbl. Boxa kak pactBoputens. PactBopel. HacelmieHHble W
HEHACBILICHHBIE PACTBOPBI. PacTBOpUMOCTH BelIeCcTB B Bojxe. MaccoBas 101sl BEIIECTBA B PacTBOPE.
Xumndeckue cBorcTBa Boabl. OcHoBaHusl. Ponb pacTBOpOB B MpUpOJEe W B KU3HM UEIOBEKA.
KpyroBopot Boab! B ipupojie. 3arpsi3sHEHHE NPUPOAHBIX BoA. OXpaHa U OYMCTKA IPUPOIHBIX BOJ.

Knaccudukanust Heopranmueckux coeaumHeHuid. Oxcunpl.  Kiaccudukanmss  OKCHIOB:
cojeoOpa3ymonue (OCHOBHBIE, KHUCIOTHBIE, aM(OTepHbIE) U HecojeoOpasyromue. Homenkiatypa
okcu10B. Du3nvecKre U XMMUUECKHe CBOMCTBa OKCHIOB. [lomydyeHne okCcuaoB.

OcnoBanus. Krnaccupukanuss OCHOBaHMIA: IIENOYM UM HEPACTBOPUMBIE  OCHOBAHMSL.
Homenknarypa ocHoBanuii. ®duznueckne M XUMHYECKHE CBOMCTBA OCHOBaHuM. I[lomydenue
OCHOBaHUM.

Kucnoter. Knaccuduxanuss xucnor. Homenknatypa kucnor. dusmueckue U XUMHUYECKUE
cBoiicTBa kucnoT. P akruBHoctu metamuioB H. H. bekerosa. [lonyuenue Kucior.

Comu. Homenknatypa coisieii. @u3nueckue 1 XuMA4YecKre cBoiicTBa conel. [lomydenue coneit.

I'eHeTnyeckas CBS3b MEXAY KJIaCCAMHU HEOPTaHWMYECKHUX COCIUHEHHMN.

Xumuueckuii IKCnepumMenm:

KayeCTBEHHOE ONpeeiCHHE COAEpKaHUs KHCIOopoJa B BO3JAyXe, MOJydeHue, colOupanue,
pacmo3HaBaHMEe U H3y4YEHHE CBOMCTB KHCIOpPOJa, HAONIO/IEHHE B3aUMOJICHCTBUS BEIIECTB C
KHCJIOPOJIOM M YCIIOBUS BO3HMKHOBEHMSI M NPEKpalleHMs TOpeHMs (MoxXapa), O3HAKOMIIEHHE C
oOpa3laMu OKCHJIOB M ONHCAHHME MX CBOMCTB, MOJy4YE€HHE, COOMpaHue, paclio3HaBaHUE U U3YYEHHE
CBOMCTB BojJopoAa (ropeHue), B3aumojnencTsue Boaopojna ¢ okcugom wmeau (II) (BozmoxkHO
WCIIOJIb30BaHNWE BHUACOMATEPUAIOB), HAOMIOIEHHEe OO0pa3IoB BEIIECTB KOJIMYECTBOM 1 MOIb,
UCCIIeIOBaHNE 0COOEHHOCTEH pacTBOPEHUS BEIIECTB C PA3IUYHON PacTBOPUMOCTHIO, IPUTOTOBJICHUE
pacTBOPOB € OMpPEACTIEHHON MAacCOBOWM J0JIEH pacTBOPEHHOTO BEIECTBA, B3aUMOIECHCTBUE BOIBI C



MeTayutlaMu (HaTpUEeM M KaJbliueM) (BO3MOXXHO HCITOJIb30BAaHUE BUICOMATEPUATIOB), HCCIEIOBAHUE
00pa3I0oB HEOPraHMYECKHX BEIIECTB PA3TUYHBIX KIACCOB, HAOIIOJACHHE W3MEHEHUS OKPACKU
WHIUKATOPOB B PACTBOpax KHUCJIOT W MIeno4el, m3ydeHue B3zaumojercTBus okcuma meam (II) ¢
pacTBOPOM CEpPHOM KHCIOTBI, KHUCIOT C METaUlaMH, peakUui HeHTpalu3aluu, I[OoJIyYeHue
HEpPacCTBOPUMBIX OCHOBAHUM, BBITECHEHHME OJIHOTO MeTajla JPYTMM W3 PacTBOpPa COJH, PEIICHUE
AKCIEPUMEHTANIBHBIX 3aa4 M0 TeMe «BakHEeNIIMe KJ1acChl HEOPraHUYECKUX COEAUHEHUI.

Iepuonuveckuii 3akoH u Ilepmoamyeckasi cucremMa xumuuyeckux 3iementoB JI. H.
MenpeneeBa. CtpoeHne aTomMoB. XHMHYeCKasi CBs3b. OKHCINTENbHO-BOCCTAHOBHUTEIbHbIE
peakuumn

[lepBble TOMBITKH KJIACCU(PUKANUYA XUMHYECKHX AJIEMEHTOB. [lOHsATHE O rpymnmax CXOIHBIX
9JIEeMEHTOB (ILETOYHbIE U IIETOYHO3EMENIbHbIE METasllbl, TaJOr€Hbl, UHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpBIE 00pa3yroT aM(pOTEepHBIC OKCHUJIBI M THAPOKCHUIBI.

Ilepuonnueckuii 3akoH. [lepuoanueckas cucremMa xumuueckux snemeHtoB Jl. 1. Menaeneesa.
Kopotkonepuonnas u mmuaHonepuoaHas Gopmbl [lepuoandeckoil CHCTEMbl XUMUYECKHUX 3JIEMEHTOB
. U. Menneneea. Ilepuoasl um rpynnbl. PU3MYECKUN CMBICH MOPSAKOBOIO HOMEPA, HOMEPOB
MepHo/ia U TPYIIIBI SJIEMEHTA.

Crpoenue atomoB. CoctaB atroMHbIX saep. M3orombl. DnekTpoHbl. CTpoeHUE 3JIEKTPOHHBIX
000s0uek aromMoB mepBbIx 20 xumuueckux snemeHToB [lepuoauyeckoit cucremst 1. . Menpaeneena.
XapakTepucTuka XMMHUYECKOr0O 3JIEMEHTa Mo ero mnoJjioxkeHuto B Ilepuommueckoit cucreme 1. U.
Menneneesa.

3aKOHOMEPHOCTU H3MEHEHUsl pajinyca aTOMOB XMMHUYECKHUX 3JIEMEHTOB, METAJUIMYECKUX H
HEMETAJUIMUYECKUX CBOMCTB MO IPYIIaM U MEPUOIaM.

3nauenue [lepmoanueckoro 3akoHa u llepuoguyeckoil cuCTeMbl XUMUYECKUX 3JIEMEHTOB JIs
pa3BuTusA Hayku U npaktuku. [l. . MenaeneeB — yd€HbIN U TPaXAaHUH.

Xumuyeckasi cBs3b. KoBaneHnTHas (MOJsipHAs U HEMOJSPHAs) CBsI3b. DJIEKTPOOTPUIIATEILHOCTD
XUMHUYECKUX AJIeMEHTOB. lOHHas CBSI3b.

Crenenb okucieHus. OKHCIUTETbHO--BOCCTAHOBUTENbHBIE peakiuu. [Iporeccsl OKucneHus u
BOCCTaHOBJICHUS. OKUCIUTETN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

M3y4deHue 0Opa3IloB BEIECTB METAUIOB U HEMETAJUIOB, B3aUMOJACHCTBUE THIAPOKCHAA ITUHKA C
pacTBOpaMH KHUCIOT W IIEIO0YEH, MPOBEACHUE OMBITOB, WIIIOCTPUPYIOIIUX MPUMEPBI OKUCIUTEIBHO-
BOCCTAaHOBHUTEJIBHBIX PEaKIUid (TOpeHne, PEaKIuy Pa3Ii0oKeHHs, COSTUHEHN).

Mesxicnpeomemmuuie cea3u

Peanuzanus MeXIpeIMETHBIX CBSI3€H MPU M3YUYCHUM XUMUU B 8 KIIACCe OCYIIECTBIISIETCS depes
UCTIONIb30BaHUE KaK OOIIMX €CTECTBEHHO--HAYYHBIX TMOHSATHUH, TaK M TIOHATUH, SBISIONINXCS
CHUCTEMHBIMH IS OTJACIBHBIX TIPEIMETOB €CTECTBEHHO--HAYYHOTO IIUKJIA.

OO0mue ecTecTBEHHO--HAyYHBbIC TOHATHS: HAy4YHBIA (akT, TUMOTE3a, TEOpHUs, 3aKOH, aHAIM3,
CUHTE3, KiIaccUu(UKaIus, MepuoIMIHOCTh, HAOIIOACHUE, IKCIIEPUMEHT, MOJICIIMPOBAHNE, U3MEPEHHUE,
MO/I€JIb, SIBIICHUE.

®dusnka: wmarepus, aToM, DOJEKTPOH, TMPOTOH, HEUTPOH, WOH, HYKJIHJA, W30TOIIHI,
pPaIMOaKTUBHOCTh, MOJIEKYJIA, DJIEKTPUUECKHUI 3aps/l, BEIIECTBO, TEIO, 00BEM, arperaTHOe COCTOSIHHE
BEIIECTBA, Ta3, GU3NIYECKHE BETUINHBI, IUHUIIBI H3MEPEHUSI, KOCMOC, TJIaHETHI, 3BE3/1b1, COTHIIE.

buonorus: porocunres, npixanue, ouocdepa.

['eorpadus: atmocdepa, rugpocdepa, MUHEpAbl, TOPHBIE MOPOJIbI, MOJIE3HbIE HCKOMAeMBbIe,
TOIUITMBO, BOJIHBIE PECYPCHI.

9 KUIACC

BemecTtBo 1 XUMHYeCKas peaKuust

Ilepnonnueckuil 3akoH. Ilepuoanueckas cucreMa xumudeckux snemeHTos 1. 1. Menaeneesa.
CrpoeHne aToMoB. 3aKOHOMEPHOCTH B M3MEHEHMHM CBOMCTB XHMHUYECKUX DJIEMEHTOB IIEPBBIX TPEX
[IEPUOJIOB, Kalldsd, KaJIbLMUS M HUX COCAVUHEHUH B COOTBETCTBUU C IIOJIOXKCHUEM DIIEMEHTOB B
Ileproanueckoil cucTeMe U CTPOCHUEM UX aTOMOB.



CTpoeHue BeIEeCTBA: BHUAbI XUMHYECKOW CBSI3M. THUIBI KPUCTAUIMYECKUX PEMIETOK,
3aBUCHMOCTb CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U BUJA XUMUYECKOU CBS3H.

Knaccugukaius 1 HOMEHKIaTypa HEOPraHWYECKUX BEIECTB. XMMHUUYECKHE CBOMCTBA BEILLECTB,
OTHOCSILIUXCSA K Ppa3IM4HbIM KJlaccaM HEOPraHWYEeCKUX COEIUHEHUH, TIE€HETHYEeCKas CBs3b
HEOPraHUYECKUX BEILECTB.

Knaccugpukanuss XMMHUYECKUX pEaKIMid MO Pa3IMYHBIM MpH3HaKaMm (M0 YHCIy U COCTaBy
Y4YacTBYIOUIMX B pEaKIMM BEILIECTB, 110 TEIUIOBOMY 3((EeKTy, 0 U3MEHEHHIO CTENEHEH OKUCIIEHUs
XUMHUYECKHX 3JIEMEHTOB, MO0 OOpAaTHMMOCTH, M0 YYaCTHIO KaTalu3aTropa). DK30- M IHIOTEPMUUYECKHE
peaKuuyu, TePMOXUMHUYECKUE YPABHEHUS.

[Tonsatne o cKOpocTH XUMHYecKoW peakuuu. I[lonarue o0 o0OpaTUMBIX M HEOOPATUMBIX
XUMHMUYECKHUX peakuusx. [IoHATHE O TOMOreHHBIX M IeTepOreHHbIX peakuusax. [lonsaTue o kartanumse.
[IonaTrne o xumuyeckoM paBHOBecUU. DAKTOPBI, BIMAIOIIME HA CKOPOCTb XMMHUYECKOM pEAKUUU U
I10JIO’KEHNE XUMHYECKOTO PAaBHOBECHSL.

OKHCIUTENIbHO-BOCCTAHOBUTEIBHBIE  pPEaKlUU, DJEKTPOHHBIM  OajaHC  OKHMCIUTENIBbHO-
BOCCTAaHOBUTENIBHOM peakuuu. (CoOCTaBlI€HHE YpAaBHEHUH  OKHUCIIHUTEIbHO--BOCCTAHOBUTEJBHBIX
peakuuii ¢ UCIOIb30BAaHUEM METO/1a JIEKTPOHHOIO OaJiaHca.

Teopust 2IIEKTPOIUTUYECKON JUCCOLMALUU. OJEKTPOJUTBI M HEIJIEKTPONUTHL. KaTHOHBI,
aHUOHBI. MeXaHH3M JUCCOLMAIMU BELIECTB C Pa3JIMYHBIMU BUAAMU XUMHUYECKOHN cBsA3H. CrTeneHb
nucconranu. CUIbHBIE U CI1a0ble 3JEKTPOIUTHI.

Peakumu wmonHOro oOMeEHa. YCIOBHS TNPOTEKAaHWS PEAKIMK HWOHHOTO OOMEHa, MOJHBIE U
COKpalEHHBbIE HMOHHBIE YypaBHEHMs peakuui. CBOWCTBAa KHUCIOT, OCHOBaHMM M COJEH B CBETE
MPEACTABJICHUHN 00 3JEKTPOIUTUYECKON Aucconnanuu. KauecTBeHHble peakuuu Ha MOHBI. [loHsTHE O
TUIPOJIN3E COJIEH.

Xumuueckuii IKCnepumMenm:

03HAaKOMJICHHE C MOJEIISIMU KPUCTAJUIMYECKUX PEIIETOK HEOPTaHWYECKUX BEUIECTB — METAIIJIOB
U HeMmeTrauioB (rpadgura ¥ anmasza), CIOXKHBIX BELIECTB (XJIOpUJAA HaTpHsl), HCCIEA0BaHUE
3aBHCUMOCTH CKOPOCTH XMMHUYECKON peaklUu OT BO3JACHCTBUS Pa3IUYHBIX (aKTOPOB, HUCCIIEOBAHUE
3JIEKTPONPOBOJAHOCTH PACTBOPOB BEIIECTB, MpoOIecca AMCCOLMAIMM KHUCIOT, ILIENo4Yed U cosel
(BO3MOKHO HCIIOJIb30BaHKUE BUAECO MATEPHUAJIOB), MPOBEJCHHUE OINBITOB, MIUTFOCTPUPYIOIUX MPU3HAKH
MPOTEKAHUsI Peaklnii HOHHOTO oOMeHa (oOpa3oBaHME OCajKa, BBIAEICHHUE Ta3a, 00pa30BaHKE BOJIbI),
OTBITOB, WJUIIOCTPUPYIOLIMX TPUMEPBhl OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX peakiuii (ropeHue,
peakuuu paslioKEHUs, COENMHEHHUs), pacllO3HABAaHME HEOPTaHWYECKUX BEUIECTB C ITOMOIIBIO
KAauECTBEHHBIX PEAaKLUH Ha MOHBI, PEILIEHUE SKCIIEPUMEHTAJIBHBIX 33]1a4.

HemeTauibl 4 MX coeJUHEHUS

OO0mast xapakTepucTuka ranoreHoB. OcoO€HHOCTH CTPOEHHUS aTOMOB, XapaKTEpHbIE CTENEHH
okucnenus. CTpoeHne W (U3MYECKHE CBOWCTBA MPOCTBIX BEIIECTB — TAJIOTE€HOB. XHMHYECKHE
CBOWCTBA Ha TNpuMepe xJopa (B3auMOJEHCTBHE C MeETaulaMH, HEeMeTaUlaMH, IIeJI0YaMH).
XnopoBogopoa. ComnsiHast KUCI0Ta, XMMUYECKUE CBOMCTBA, MTOYyYEeHUE, TPpUMEHeHue. [lelicTBre xiaopa
U XJIOPOBOJOPO/1a HA OPTaHM3M UelloBeKa. BaykHelme XJI0pyu/Ibl U X HaX0XAECHHUE B IIPUPOJIE.

O6mass xapaktepuctuka »ds1neMeHTOB VIA-rpynmbel. OCOOEHHOCTHM CTpPOEHUSI AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoenue U Gu3nuecKkue cBOMCTBa MPOCTHIX BEIIECTB — KUCIOPOaa
U cepbl. AJIOTpONHbIE MOAUGUKALMKA KHCIOpOJa U cepbl. XHUMHUYECKHE CBOWMCTBA CEpHI.
CepoBoniopoJi, cTpoeHHe, (pU3NUECKue U XUMHUUecKue cBoiicTBa. OKCHIBI Cepbl Kak MpPeACTaBUTENTH
KUCIOTHBIX OKcuaoB. CepHas KucloTa, (QU3MYECKHMe W XHUMHUYECKHe CBoiicTBa (00ImmMe Kak
IpeJCTaBUTENs Kijacca KUCIOT M cnenuduueckue). XUMHUYECKHE DPEaKIMHU, JIeKallhie B OCHOBE
MIPOMBIIIUICHHOTO CTI0C00a TOJy4YeHHs CEpHON KUCIOTHI. [IpuMmenenune cepaoi kKucinotel. Cou cepHOit
KHCJIOTHI, KAaUeCTBEHHAs! peaklus Ha cyiabdar-uoH. HaxoxaeHue ceprl U e€ COSTUHEHUN B TPUPOJIE.
XUMHUECKOE 3arpsi3HEHUE OKpPYXKAIOLIeW Cpeabl COEIMHEHMSIMU cepbl (KHCIOTHBIE JIOKAH,
3arps3HEHUE BO3/lyXa U BOJOEMOB), CIIOCOOBI €r0 MPEeI0TBPAIICHUS.

OO6mas  xapakTepucTHKa d3JeMeHTOB VA-rpynmbel. OCOOEHHOCTH CTPOCHHS  aTOMOB,
XapaKTepHbIE CTENEHU OKUCIEHUsS. A30T, paclpoCTpaHeHHE B MpUpoje, (hU3nYecKre U XUMHUYECKUE
cBoiictBa. KpyroBopoTr aszora B mpupome. AMMHAK, €ro (U3HYECKHE W XUMHUYECKHUE CBOWCTBA,



nosiyueHue u npuMmeHenue. Coiau aMMOHUSA, WX (U3HYECKHUE U XUMHUYECKHE CBOWCTBA, MPUMEHEHHUE.
KauyectBeHHast peakuuss Ha HMOHBI aMMOHHUS. A30THas KHUCJIOTa, €€ MOoydyeHHe, (QU3UUecKue u
XUMUYECKHE CBOWCTBa (oOmme Kak TMpeACTaBUTENS Kilacca KHUCIOT U CHeluUYEcKue).
Hcnonp3oBaHue HUTPATOB M COJIEH aMMOHMSI B KAaue€CTBE MHHEpAIbHBIX yI0OpeHHil. XuMHUecKoe
3arpsi3HEHNE OKPY)KAIoIIeH Cpelbl COSTUHEHHUSIMHU a30Ta (KUCIOTHBIE JO0XKIU, 3arpsA3HEHHE BO3/AyXa,
nouBbl ¥ BoJ0EMOB). Docdop, amnorpornHbie Moaudukanuu docdopa, GuMUeckrne U XUMHUCCKHUE
cBorictBa. Okcupa docdopa (V) u dochopnas kucnora, Gu3Mdeckue U XUMUYECKHE CBOWCTBA,
nonydenue. Mcnonbs3zoBanue ¢pocdaroB B kKauecTBe MUHEPATBHBIX YI0OPSHUN.

O6mas  xapakrepuctuka djemMeHTOB I[VA-rpynmbl. OcCOOGHHOCTH CTPOEHHS aTOMOB,
XapakTepHbIE CTEMEHW OKHUCIICHUS. YTIEpOJ, aUIOTPOINHBIE MOAM(DUKAIMHU, pPaCHpPOCTPaHEHUE B
npupone, (uznueckue M XMMUYeckue cBoiicTBa. AnacopOuus. KpyroBopor yriepona B mpupoze.
Oxcuapl yriepoaa, ux (u3nyeckue M XMMUYECKHE CBOICTBA, JEHCTBHE Ha JXUBBIC OPTaHHU3MBI,
MOJIyYeHUE M TpPUMEHEHHEe. ODKOJOrMYecKHe MpoOieMbl, CBsi3aHHblE C okcuaom yriepoga (IV),
THIIOTE3a TI00aTbHOTO MOTEIUICHUS KIIMMAaTa, ITAPHUKOBBIN AP PEeKT. YToabHas KHCI0Ta U e€ COJIU, UX
dusznyeckue M XUMHUYECKHE CBOWMCTBA, MOJy4YyeHHMEe W NpuMeHeHue. KauecTBeHHass peakuus Ha
KapOoHaT-MOHBL. Vcronp30BaHne KapOOHATOB B OBITY, MEAWIIMHE, MPOMBIIIJICHHOCTH M CEIbCKOM
XO03UCTBE.

[lepBoHayanbHBIC MOHATHSA 00 OPTAaHUYECKUX BEIIECTBAX KaK O COSAMHEHUSX yriepoja (MerTaH,
9TaH, OJTWJIEH, AaleTHJIeH, JTaHOJ, TJUIEPUH, YKCycHass Kuciorta). [IpupoaHble HUCTOYHUKHU
YIIIEBOAOPOAOB (YroJib, IPUPOAHBIA a3, HeTh), MPOAYKTH MX NepepaboTKu (OEH3UH), X POJIb B
OBITY U TPOMBINLIEHHOCTH. [ToHsATHE 0 OMOTOTMYEeCKH BayKHBIX BEIIECTBAX: )KHUpaX, OesKax, yriieBoaax
— ¥ UX POJAM B KM3HM ueloBeKa. MaTepuajbHOE €JUHCTBO OpPraHMYECKUX U HEOPraHWYECKUX
COEIMHEHUI.

KpemHuuii, ero gusmueckie U XMMUYECKHE CBOMCTBA, MONMydYeHUE U npuMeHeHne. CoennHeHus
KpeMmHuss B mpupozae. OOmme mnpezncrasieHus o0 oxkcuae kpemHus (IV) u kpemHHEBOH KucioTe.
Cunukatel, UX UCIOJB30BaHUE B OBITY, B IPOMBIIIJIEHHOCTH. BaxkHeilne cTpouTelbHbIe MaTepuabl:
KepaMuKa, CTEKJIO, LIeMEeHT, OeToH, kene300eroH. IIpobmembl 06e30MacHOro HMCHOIb30BAHUS
CTPOUTENbHBIX MaTEpUaIOB B MOBCEIHEBHOMN KU3HU.

Xumuueckuii IKCnepumenm:

U3ydeHue oO0pa3lloB HEOPraHWYECKUX BEIECTB, CBOMCTB COJSIHOW KHCIIOTBI, INPOBEICHUE
Ka4eCTBEHHBIX pEaKUUil Ha XJOPHUJI-UOHBI M HAOJIIOJIEHHE INPU3HAKOB HMX IPOTEKAHMs, OIMBITHI,
oTpaxamlue (U3NYECKUe M XHUMHUYECKHE CBOMCTBA TaJlOTEHOB U HUX COEIMHEHUN (BO3MOXHO
UCMOJIb30BaHUE BHJIEOMAaTEpUAIOB), O3HAKOMJIEHME C o0pa3laMd XJOpPHJIOB (raJOreHH]IOB),
O3HAaKOMJICHHE ¢ oOpasuamMu ceppl U €€ COECOIUHEHUSMU (BO3MOXHO  HCIIOJIb30BAaHUE
BUJEOMATEepHUaoB),  HaOmoJeHHWe  Mpolecca  OOyrJMBaHUS —~ caxapa  HoJ  JeilcTBueM
KOHIEHTPUPOBAHHON CEpHOM KHCIIOTHI, H3y4YE€HHE XHMHUYECKUX CBOMCTB pa30aBlIeHHOW cepHOM
KHCJIOTHI, TPOBEJCHHE KadeCTBEHHOW peakuuu Ha cyabpaT-MoH M HaONIOJeHHe MpHU3HaKa e&
pPOTEKaHus, O3HAKOMJIeHHE ¢ (U3NYECKUMHU CBOIicTBaMHM a3o0Ta, (ochopa U UX COEAMHEHUHN
(BO3MOKHO HCHOJIb30BAaHUE BHJICOMATEPUANIOB), OOpa3llaMu a30THBIX U (POchOpHBIX yI0OpEeHUH,
noJjilyueHue, codupaHue, paclo3HaBaHWe M U3Yy4YE€HHE CBOWCTB aMMHakKa, NMPOBE/IEHHWE KaueCTBEHHBIX
peakuuii Ha MOH aMMOHHMA U (pocdaT-uOH U M3yYeHHE MPU3HAKOB MX MPOTEKAHHUsS, B3aUMOJICHCTBHE
KOHIEHTPUPOBAHHON a30THOW KHCIOTHI C MeAbl0 (BO3MOXKHO HCIOJb30BaHHE BUIAEOMATEPUAJIOB),
U3ydyeHHe Mojieleld KpPUCTAIMYECKUX peIeToK anMmasza, rpadura, QyiaepeHa, O03HAKOMIICHHE C
IPOLECCOM  aJCOpPOIMU  PACTBOPEHHBIX BEIIECTB AaKTHUBUPOBAHHBIM YIVIEM M  YCTPOMCTBOM
pOTHBOra3a, IOJIydeHHe, cOOMpaHue, paclo3HABAHWE W H3YYEHHE CBOWCTB YIJIEKHCIOrO Trasa,
pOBEJICHNE KAYeCTBEHHBIX peakiuil Ha KapOOHAT M CUJIMKAaT-MOHBI U HM3y4€HHUE MPU3HAKOB HX
IPOTEKaHUs, O3HAKOMJIEHME C  MPOAYKIMEH  CUIMKaTHOM  IPOMBIIUIEHHOCTH,  pEIICHUE
SKCIIEPUMEHTANIBHBIX 3a7au 1o TeMe «BakHelie HeMeTaibl U UX COSIUHEHUSD.

Metaybl M X COeITMHEHHS

OO01mas xapakTepuCTHKa XMMHUYECKHUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHMM UX MOJIOKEHHUS B
[Tepuoanueckoii cucreme xumuueckux snemeHToB [[. . MenzeneeBa u ctpoenus atromoB. CTpoeHue
MeTaJIoB. MeTtanminyeckasi CBA3b U METAINYECKasi KpUCTAIIINYECKas pelETKa. DIEKTPOXUMHUUECKUN



pAn HanpsDKeHWH MetaioB. DU3MYECKHEe M XUMHUYECKHE CBOMCTBa MeTauioB. OOmime crmocoObl
NoJy4YeHus: MeTayuioB. [ToHATHE 0 KOPPO3UHU METAJIOB, OCHOBHBIE CIIOCOOBI 3aLIUTHI UX OT KOPPO3UH.
CmutaBsl (CTalb, YyTYH, TIOPATIOMUHUHN, OpOH3a) U UX IPUMEHEHHE B OBITY W MPOMBIIIJICHHOCTH.

[Ilenounble MeTaibl: noJioxkeHue B llepuoanueckoi cucreme Xxumuyeckux siemeHtos 1. U.
MenneneeBa, CTpOEHHE UX aTOMOB, HaXxOXJeHUE B npupoje. Gusnyeckne M1 XMMHUUYECKHE CBOWCTBA
(Ha mpumepe HaTpus U Kaynus). OKCUAbl U TUAPOKCUIBI HATpus U Kanud. [IpruMeHeHne ImienouHbIxX
METAJVIOB U UX COEIMHEHUN.

[[{erouHO3eMENBbHBIE METAJUIBI MAarHUM M KajbLUM: IOJIokeHue B Ilepuonmueckon cucreme
xumuueckux snemeHtoB JI. M. MenneneeBa, cTpoeHHME HMX AaTOMOB, HaXOXKIEHUE B IPUPOJIE.
du3nyeckne 1 XUMUYECKUE CBOMCTBA MarHus W Kalblus. BaxkHeimme coequHeHns Kaablus (OKCHI,
TUAPOKCHU, coiin). JKECTKOCTH BOJBI U CLIOCOOBI €€ yCTpaHEHUS!.

AmoMuHuii: nonoxxenue B Ilepuoguueckoid cucreme xumuueckux snemeHtos [ U
MenpaeneeBa, CTpO€HHE aroMa, HaxoKAeHue B mnpupone. Pu3nueckue M XUMHUUECKHE CBOMCTBA
anoMuHUs. AM(OTEpHbIE CBOMCTBA OKCH/Ia U THIPOKCHU]IA AIFOMUHHSL.

Keneso: nonoxenue B llepuoguueckoit cucreme xumuueckux anementos Jl. M. Menneneesa,
CTpPOEHHE aToMa, HaxoXkJIeHue B npupozae. Pusznyeckue U XMMHUYECKUE CBOWCTBA xene3za. OKcumpl,
ruapokcuabl 1 comu xenesa (I1I) u sxenesa (I1I), ux cocras, cBoiiCTBa U MOJIy4YeHUE.

Xumuueckuii IKCnepumMenm:

O3HaKOMJIEHHE ¢ o0Opa3laMu METAIJIOB M CILIaBOB, MX (PU3UYECKHUMH CBOWCTBAMH, U3yYEHHE
pe3yJabTAaTOB KOPPO3UH METALIOB (BO3MOXHO HCIIOJIb30BAaHHWE BHJICOMATEPHAIOB), OCOOEHHOCTEMH
B3aMMOJICHCTBHS OKCH/IA KAJIbLIUA U HATPUS C BOAOW (BO3MOYKHO MCIOJIb30BaHUE BUIEOMATEPUATIOB),
UCCIIEJOBAaHUE CBOMCTB JKECTKOM BOJABI, IpoLlecca TOPEHMs JKejle3a B KHUCIopoje (BO3MOXKHO
UCIIONIb30BaHUE BUACOMATEPUAIOB), MPU3HAKOB MPOTEKAHMS KA4YECTBEHHBIX pEaKIMil Ha HWOHBIL:
MarHusi, Kajblus, alfoMUHUS, IUHKa, xkene3a (1) u xenesa (I11), menu (II), Habmronenne u onucanue
IIPOLIECCOB OKpAIIMBaHMs IUIAMEHNW MOHAMM HATPHS, KIS W KalblMs (BO3MOXHO HCIOJIb30BAHUE
BUJICOMATEpHUAIIOB), HUCCIEe0OBaHHUE aM(OTEPHBIX CBOMCTB THUIPOKCHJA aTIOMMHMS WU THAPOKCUIA
LIMHKA, PELICHNE SKCIIEPUMEHTAIIBHBIX 3aJa4 110 TeMe «Ba)kHelIe MeTalIbl U UX COSAUHEHUSD.

XuMus M OKpyxKauas cpeaa

BemectBa M Marepualibl B TIOBCEJHEBHOM JXHM3HU 4YEJIOBEKa. be3omacHoe HCIOJIb30BaHHE
BEIIECTB U XMMHUYECKUX peakluii B ObITy. [IlepBas moMoIlb IPU XUMUYECKUX 05KOT'aX U OTPABIICHUSX.

XUMHUECKOE 3arps3HEHUE OKpY)Karolled cpebl (MpelenbHas IOMyCTHMas KOHILIEHTpALUs
BeniecTs, ganee — [1/1K). Ponp XxuMuu B penieHuu 3K0J0THYECKUX TPOOIIEM.

Xumuueckuii IKCnepumenm:

u3ydeHue o0pa3loB MaTepralioB (CTEKIIO, CIIaBbl METAJIJIOB, TOJIMMEPHBIE MaTEpHaJIbl).

Mesxicnpeomemmuuwie cea3u

Peanuzanus MeXNpeaIMETHBIX CBS3€d NP W3YyYEHUN XMUMHM B 9 Kiacce OCYIIECTBIIETCS Yepes
UCTOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYyUHBIX MOHATHHM, TaK M TOHATHH, SBIISIOLIMXCS
CUCTEMHBIMU JJISl OTJENBHBIX [IPEIMETOB €CTECTBEHHO--HAYUYHOTO IHKIIA.

OO0ue ecTecTBEHHO-Hay4HbIe MOHATHS: HAY4HbIM (DakT, TMmoresa, 3aKOH, TEOpHUs, aHAJIM3,
CUHTE3, KJacCHU(pUKaIUs, IEPUOAUYHOCTb, HA0II0IeHNE, IKCIEPUMEHT, MOJIEIUPOBAaHUE, U3MEPEHHUE,
MO/IEIb, SIBIIEHUE, TApHUKOBBIN 3(p(eKT, TEXHOTOrHus, MaTepHasbl.

®usnka: Marepusi, aToM, OJIJIEKTPOH, TMPOTOH, HEWTPOH, HOH, HYKJIHJ, HU30TOIIbI,
paZ0aKTUBHOCTb, MOJIEKYJIA, SJIEKTPUUECKUN 3apsill, IPOBOJHUKH, MOJIYIPOBOJHUKH, AUIJIEKTPUKH,
(GoTORIEMEHT, BEILIECTBO, TeNo, OOBEM, arperaTHoe COCTOSHUME BeIeCcTBa, ra3, pacTBOp,
pPacTBOPUMOCTh, KPUCTAIUTMUECKAsT PELIETKA, CIUIaBbl, (PU3MUECKUE BEIWYMHBI, €MHULBI U3MEPEHHUS,
KOCMHYECKOE TPOCTPAHCTBO, IUIAHETHI, 3BE€3/1bl, COHIIE.

Buonorusi: QorocunTes, apixaHue, Ouocdepa, IKOCUCTEMa, MHUHEpAIbHbIE yIO0OpEHUs,
MUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHBIE BEIIECTBA.

['eorpadus: atmocdepa, ruapochepa, MHUHEpabl, TOPHbIE MOPOJAbI, MOJIE3HBIE HCKOIMAEMBIE,
TOIUIMBO, BOJIHBIE PECYPCBI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOTI'O ITIPEJIMETA

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE PE3yIbTaThl OCBOEHUS IIPOrPaMMbl OCHOBHOT'O O0IIIEr0 00pa30BaHuUs JOCTUTAKOTCS
B X0Jle¢ 00OyYeHHs] XUMUHU B €IMHCTBE Y4eOHOH M BOCHHUTATEIbHOM AEATEIBHOCTU B COOTBETCTBUM C
TPaJIULUOHHBIMU POCCUHCKUMH COLUOKYJIbTYPHBIMM U JyXOBHO-HPaBCTBEHHBIMU ILIEHHOCTSIMH,
OPUHATBIMU B OOLIECTBE MpaBWJIaMH M HOPMaMM IIOBEACHHUS M CIIOCOOCTBYIOT Ipoleccam
CaMOIIO3HAHUS, CAMOPA3BUTHS U COLTUAIIN3AIIUH 00YUYaIOIINXCSl.

JIMYHOCTHBIE PE3yIbTAThl OTPAKAIOT TOTOBHOCTh OOYUAIOIIUXCSI PYKOBOJCTBOBATHCS CUCTEMOI
MO3UTUBHBIX IIEHHOCTHBIX OPUEHTALMM M paCUIMpPEHUE OIbITA JESITEIbHOCTH HAa €€ OCHOBE, B TOM
YlCJIe B YaCTU:

1) naTPpHOTHYECKOT0 BOCTUTAHUS:

LICHHOCTHOTO OTHOUIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAy4HOMY
HACIICIMIO, TIOHMMAaHMs 3HAYEHUS XWUMHYECKOM HAayKH B JKH3HH COBPEMEHHOTro OOIIecTBa,
CIOCOOHOCTH BJIQJIETh JOCTOBEPHOM HH(pOpMalMed O MepeloBbIX JOCTHKEHHMSIX M OTKPBITHAX
MHUPOBOI U OTE€YECTBEHHON XMMHM, 3aMHTEPECOBAHHOCTU B HAyYHBIX 3HAHUSIX 00 yCTpOMCTBE MUpa U
00I111eCTBA;

2) rpaKIaHCKOr0 BOCIIMTAHMSA:

OpPEICTaBICHUS O COLMAIbHBIX HOpPMAax M IpaBWJIaX MEXKIMYHOCTHBIX OTHOIIEHUH B
KOJUIEKTHBE, KOMMYHHKaTUBHOM KOMIIETEHTHOCTH B OOIIIECTBEHHO 10JIE3HOH,
y4eOHO-UCCIIEIOBAaTENIbCKOM, TBOpPYECKOM M JAPYIMX BUAAX JEATEIBHOCTH, TOTOBHOCTH K
pa3HoOOpa3HOW COBMECTHOM JAEATEIbHOCTU IPU BBHIIOJHEHUM Y4€OHBIX, [O3HABaTENbHBIX 3a/ad,
BBIIMOJIHEHUM XUMHYECKUX OSKCIEPUMEHTOB, CO3JaHUU YUYEOHBIX IPOEKTOB, CTPEMJICHHUS K
B3aMMOIIOHMMAHHUIO ¥ B3aUMOIIOMOLIM B IIpoliecce 3TOW Y4eOHOHl AesITeNbHOCTH, TOTOBHOCTU
OLICHMBATh CBOE ITOBEACHHUE M IMOCTYIKH CBOMX TOBAapHILEH C MO3ULMH HPABCTBEHHBIX U MPABOBBIX
HOPM C Y4ETOM OCO3HAHHUSI MTOCJIEICTBUN IMOCTYIKOB;

3) HEHHOCTH HAYYHOTO MIO3HAHMS '

MHUPOBO33PEHUYECKUE MPEACTABIEHUS O BEIIECTBE U XMMUYECKOM peakluH, COOTBETCTBYIOIINE
COBPEMEHHOMY YDOBHIO pPa3BUTHs HAayKH M COCTaBJISAIOLIME OCHOBY JUIsl TOHMMAaHUS CYLIHOCTHU
HAayyHOW KapTUHBI MHpa, NPEJCTaBICHUS OO0 OCHOBHBIX 3aKOHOMEpPHOCTAX pa3BUTUSA NPUPOJBI,
B3aMMOCBSA35X YEJIOBEKA C IPUPOIHON CPENOH, O POJIM XMMHH B II03HAHUU 3TUX 3aKOHOMEPHOCTEN;

MO3HABATE/IbHBIE MOTHBBI, HAalpaBiICHHbIE Ha I[IOJIyYEHHE HOBBIX 3HAHMM 1O XUMHH,
HeoOXo/nuMble s OOBSACHEHHs HaONIOJaeMbIX MPOIECCOB M SBJICHMH, IO3HABATENbHOH,
MH(OPMALIMOHHON M YMUTATENbCKOW KYJIbTYphl, B TOM 4YMCJIE€ HaBBIKOB CAMOCTOSATEIbHOW pabOThI ¢
y4eOHBIMM TEKCTaMH, CIPaBOYHON JMUTEpaTypod, MAOCTYHMHBIMH TEXHHUYECKUMH CpPEACTBaMHU
MH(GOPMALMOHHBIX TEXHOJIOTHIA;

UHTEpeC K OOYYEHHIO U MO3HAHHIO, JI0003HATENBHOCTh, TOTOBHOCTh U CHOCOOHOCTH K
caM00Opa30BaHMIO, TMPOEKTHOW M HCCIEAOBATEIILCKON EeATeTbHOCTH, K OCO3HAaHHOMY BEIOOPY
HaNpaBJIEHHOCTH U YPOBHs 00yueHHs B JaJbHEHIIEM;

4) popMHUpPOBAHMS KYJIbTYPBI 3/10POBbSI:

OCO3HAHHE LIEHHOCTU XM3HHU, OTBETCTBEHHOI0 OTHOILIEHUS K CBOEMY 3/I0pPOBBIO, YCTAHOBKH Ha
3/10pOBBI 00pa3 KU3HU, OCO3HAHUE MOCIEACTBUIM U HETPUSATHE BPEIHBIX MPHUBBIYEK (YIMOTpeOIeHUs
QJIKOTOJIs, HAPKOTHUKOB, KYpPEHHUs), HEOOXOJUMOCTH COOJIIOJICHHsS NpaBWi OE30MacHOCTH TMpHU
oOpallleHnu ¢ XUMUYECKUMH BEIIECTBaMU B OBITY U PEAIbHOM JKU3HU;

5) Tpy10BOT0 BOCIUTAHUS:

UHTEpEC K MPaKTUYECKOMY U3Y4EHUI0 POo(peccuii U TpyJa pa3IuyHOro poAad, yBaXKEHHUE K TPy
U pe3yabTaTaM TPYIOBOM AEATEIbHOCTH, B TOM UYHCJIE HAa OCHOBE IMPHUMEHEHUS MPEIMETHBIX 3HAHUMN
[0 XMMHHU, OCO3HAHHBIA BBIOOp MHIMBUAYAIBHOW TPA€KTOPUH NMPOJOKEHUS 00pa3oBaHUs ¢ yUETOM
JUYHOCTHBIX HMHTEPECOB U CIIOCOOHOCTH K XWUMHH, OOIIECTBEHHBIX HMHTEPECOB M MOTPEOHOCTEH,
YCIEMIHOM MpOo(eCcCUOHAIBHOM JESITEIbHOCTH W Pa3BUTUS HEOOXOIUMBIX YMEHHH, TOTOBHOCTh
a/IalITUPOBATHCS B MPO(ECCHOHANBHOI cpee;

6) IK0JIOrHY€eCKOT0 BOCTIUTAHMSA:



9KOJIOTUYECKU 11eJIeCO00pa3HOe OTHOLIEHHE K IMPHPOJe KAaK MCTOYHHMKY JKU3HU Ha 3emie,
OCHOBEe €€ CyIIEeCTBOBaHMSA, NMOHMMAaHHE IIEHHOCTH 3J0pOBOro M 0Oe3omacHOro obpasza >KU3HH,
OTBETCTBEHHOE OTHOILICHHE K COOCTBEHHOMY (PU3MUECKOMY U ICUXMUYECKOMY 37J0POBBIO, OCO3HAHUE
IIECHHOCTH COOJIIOZICHUS! TPaBUI OE30IaCHOrO IOBEIEHHsS IpU paboTe C BELIECTBAMM, a TaKXkKe B
CUTYalLUsAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOIEH;

CIIOCOOHOCTH MPHUMEHSTHh 3HAHUS, MOJIy4aeMble IIPU U3YUYEHUU XUMUH, AJI pElIeHUs 3ajad,
CBS3aHHBIX C OKPYXKAIOIIEH IIPUPOJHON CPENOH, IS MOBBIIIECHNS YPOBHS 3KOJOTUYECKOU KYIbTYPBI,
OCO3HaHHUA TIJI00aJBHOIO XapakTepa SKOJIOIMUECKHUX IMpoOJeM M MyTell UX pEelIeHHs] NOCPEACTBOM
METOJOB XMMHH, SKOJIOTMYECKOTO MBIIUICHHs, YMEHHUS PYKOBOJICTBOBAaTbCS UM B II03HABATEIbHOM,
KOMMYHUKAaTUBHON Y COLIMAIIBHOM IIPAKTHUKE.

METANPEIMETHBIE PE3YJIbTATHI

B cocraBe wMeranpeaMeTHBIX pPE3yJIbTAaTOB BBIICISAIOT 3HAUYMMble JUis  (OPMHUPOBAHUS
MHUPOBO33PEHUSI OOIEHAYYHbIC MOHATHS (3aKOH, TEOpHWs, NPHUHIMII, TUNOTE3a, (aKT, cUCcTEMa,
MPOLECC, IKCHEPUMEHT U JPYyroe.), KOTOPbIE HCIONb3YIOTCI B €CTECTBEHHO-HAYYHBIX Y4eOHBIX
npeaMeTax M IMO3BOJIIIOT Ha OCHOBE 3HAHWM W3 3THX MPEAMETOB (DOPMHPOBATH MPEICTABICHHE O
LEJIOCTHOW HayyHOW KapTHHE MHUpa, U YHHBEpcajbHble ydeOHbIe IeHCTBHS (IO3HABAaTEIbHbBIE,
KOMMYHUKATHBHBIC, pGFYJIﬂTI/IBHI)IG), KOTOPLIC o0ecreunBarOT @OpMHpOBaHI/IC TOTOBHOCTH K
CaMOCTOSITENIbHOMY TJIAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOI 1eATeIbHOCTH.

IMo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE A€l CTBUS

Bba3zoBble Jioruyeckue eiicTBUS:

YMCHUSA HCIIOJIB30BATh HpI/IéMI)I JIOTMYCCKOro MBINIJICHHA IMPU OCBOCHUU 3HAHWUU: PaCKpLIBaTb
CMBICT XMMHUYECKUX TMOHATUN (BBIIEIATh UX XapaKTepHbIC NMPU3HAKH, YCTAHABIMBATH B3aUMOCBS3b C
APpyrumMunu HOH?ITI/ISIMI/I), HUCIIOJIB30BATh IIOHATHUA IJIsA 00BsICHEHUS OTACIIBbHBIX (1)8,KTOB u ﬂBHeHI/H\/JI,
BBIOMpATh OCHOBAHMUS W KPUTEPHUH Ui KIAaCCH(PUKAIUU XUMHUYECKHX BEIIECTB M XUMHYECKHX
peaKuHﬁ, YCTaHaBJIMBATb MNPUUYUHHO-CICACTBCHHBIC CBSA3U MCKIAY oOBeKTaMu HU3YyUCHUA, CTPOUTH
JIOTUYECKHE pacCyXJIeHus (MHIyKTUBHBIC, JEAyKTUBHBIC, [0 aHAJOTWH), JelaTh BBIBOABI U
3aKJTFOYCHHS,

YMEHHE TPUMEHSATh B IMpOLIeCCE TO3HAHHS TOHATUS (TpeaMETHBIE U MeETamlpeIMETHBIE),
CUMBOJINYECKHE (3HAKOBBIE) MOJENH, UCIHOJIb3yeMble B XHMMHH, IPeoOpa3oBbIBaTh MIMPOKO
NPUMEHSEMbIE B XHMHUU MOJENbHBIE MPEICTaBICHUS — XUMHYECKH 3HAK (CHMBOJ DIJIEMEHTA),
XuMHueckas popmysa U ypaBHEHHE XMMHUYECKON peaklMy — NpU PeleHUH Y4eOHO-TI03HaBaTEIbHBIX
3a/1a4, ¢ y4€TOM OSTUX MOJENBHBIX MPEICTaBICHUI BBISIBIATh M XapaKTEPU30BaTh CYIECTBEHHBIC
IMMPU3HAKHN HN3YYaCMBIX 00BEKTOB — XUMHUYECKUX BCIICCTB U XUMHNYCCKUX peaKHHﬁ, BBIABIIATH 06HII/IC
3aKOHOMEPHOCTH, MPUYMHHO-CICICTBEHHBIE CBA3M M MPOTHBOPEYMS B H3yYaeMBIX Mpolleccax Hu
SABJICHUAX.

ba3zoBble ucciienoBare/ibCKue 1eMCTBUA:

YMEHHUE HCIIOJIBb30BAaTh IMOCTABJICHHBIC BOIIPOCHI B KAYECTBE MHCTPYMCHTA ITO3HAHUSA, a@ TAKKE B
KauyeCcTBE OCHOBBI Ui ()OPMHUPOBAHMSI THIIOTE3bI MO TPOBEPKE MPABUIBHOCTH BBICKA3BIBAEMBIX
CYKJICHUH;

NpPUOOpETEHNE OMbITa [0 IUIAHUPOBAHUIO, OPTraHM3AllMM W TMPOBEACHUIO YYEHHUYECKHX
IKCIIEPUMEHTOB, YMEHHE HAOJIFOJIaTh 3a XOJIOM IIPOIECCca, CaMOCTOSITEIbHO IPOTHO3UPOBATH €T0
pe3ynbTaT, (opMynupoBaTh O0O0OOIIEHHS ¥ BBIBOJIBI MO pe3yabTaTaM MPOBEAEHHOTO OIBITA,
MCCJIEIOBAHMSI, COCTABIIATh OTUET O POeIaHHON padoTe.

Pabora ¢ nnopmanmeii:

yYMEHHE BBIOMpATh, aHATU3UPOBATh M MHTEPIPETUPOBATh MHGOPMAIUIO PA3IUYHBIX BUAOB U
dopM TmpencTaBIeHHs, MOIYYaeMyI0 M3 pasHbIX HCTOYHUKOB (HAay4YHO-TIOMYJISIpHAs JHTEparypa
XUMHUYECKOTO COJEpIKaHMsI, CIPaBOYHbIE MOcoOus, pecypchl MHTepHeTa), KpUTHUYECKH OLIEHHWBATh
MPOTUBOPEUNBYIO U HEAOCTOBEPHYIO HHPOPMAITHIO;

YMEHHE MPUMEHSTh pa3iHyuHble METOJbl M 3allpoChl MPH MOUCKE W 0TOOpe HHpopManuu U
COOTBCTCTBYIOIIUX JaHHBIX, HGO6XOI[I/IMI>IX JJIs1 BBITIOJIHCHUSA y‘-ICGHI:IX 1 IIO3HABATCIIbHBIX 3aJaa4
OTpENIeIEHHOTO THUMA, MPUHOOpPETEHHUE OmbITa B O0JACTH UCIOJIB30BAaHUA HH(POPMAIIMOHHO-



KOMMYHHMKAaTHBHBIX TEXHOJIOTUM, OBJIQJACHHUE KYJIbTYPOH AKTHBHOI'O HCIOJB30BAHMS Pa3IU4HBIX
MIOUCKOBBIX CHCTEM, CAMOCTOSTEIILHO BHIOMPATh ONTUMAIBHYIO (POpPMY MpeacTaBIeHUsT HHPOPMALUU
U WIIIOCTPUPOBATh peIllaeMble 3aJjaud HECJIOKHBIMH CXEMaMH, JuarpaMMamu, ApYrMMH (opmamu
rpaduKu U UX KOMOWHAIUSMU;

yYMEHHE UCHOJb30BaTh M aHAJIM3MPOBATh B Ipolecce Yy4eOHOM M MCCIeI0BATENbCKON
NeSITeIbHOCTH MH(OPMAIUIO O BIMSHUU IMPOMBIIIJICHHOCTH, CEIbCKOTO XO3AHCTBA M TPaHCIOPTa Ha
COCTOSIHUE OKPY’KaIOLIEH IPUPOJIHON CPEIBI.

KoMMmyHukaTnBHBIC yHHBepcaibHbIe yueOHbIe 1eHCTBHUS:

yYMEHUS 3aJjaBaTh BOIPOCH! (B XOA€ quaiora v (M) JUCKYCCHM) IO CYHIECTBY O0CYXIaeMOM
TEMBI, (OPMYJIMPOBATH CBOM MPEIOKEHUSI OTHOCUTENILHO BBIMOJIHEHHS MTPEIOKEHHON 3a/1a4y;

YMEHHMsI NPEACTABIATE MOJIYYECHHBIE PE3YNbTAThl IO3HABATECIBHOM NEATENbHOCTU B YCTHBIX H
IIMCBMEHHBIX TEKCTAX; JeJaTh IPE3CHTALUI0 PE3yJIbTaTOB BBIIIOJHEHHUS XUMHUYECKOIO 3KCIIEPUMEHTA
(;1abopaTopHOro ombiTa, J1a0OpaTOpHOM pabOThI MO HCCIEIOBAaHMIO CBOMCTB BEILECTB, Yy4EOHOrO
IIPOEKTA);

yYMEHUsl Y4eOHOIo COTPYAHHYECTBA CO CBEPCTHUKAMHU B COBMECTHOW IIO3HABaTEIbHOW H
UCCJIEIOBATEIbCKOM JEATEIbHOCTH MPHU PEILIEHUU BO3HMKAIOUIMX MPOOJEeM Ha OCHOBE Y4ETa oOLIuX
UHTEPECOB M COIJIACOBAHUS MO3ULMUK (0OCYyXJeHHs, OOMEH MHEHMSMH, «MO3IOBbIE HITYPMBD»,
KOOPJMHALIMS COBMECTHBIX ACUCTBUM, ONPENCICHUE KPUTEPUEB IO OLICHKE KA4eCTBA BBIOIHEHHOU
paboThl U ApyTHE).

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiiCTBUSA:

YMEHHME CaMOCTOSITEJIBHO ONPENENATh LU JEATEIbHOCTH, IUIAHUPOBATH, OCYILIECTBIIATH,
KOHTPOJIMPOBATh M MPU HEOOXOANMOCTH KOPPEKTHPOBATH CBOIO JIESATENLHOCTh, BHIOMpPATh Hamboiee
3¢ ¢deKTUBHBIE CIIOCOOBI pelIeHHs] y4eOHbIX M MO3HABATENBHBIX 3a/1a4, CAMOCTOSITENILHO COCTABIAThH
WIM KOPPEKTHPOBATh IPEUIOKEHHBIA AITOPUTM JEUCTBUM IPU BBINOJIHEHUM 33JaHUN C y4ETOM
NOJy4EeHUs] HOBBIX 3HaHUU 00 M3ydyaeMbIX OOBEKTaX — BEIIECTBAX M peaKIUsiX, OIEHHUBATh
COOTBETCTBHUE IOJYYEHHOI'O PE3yJIbTaTa 3asBICHHOW L€, YMEHUE HCIIOIb30BATh U AHAIU3UPOBATH
KOHTEKCTBI, IIpeIjIaraéMble B YCIIOBUH 3aJaHUM.

IMPEJIMETHBIE PE3YJIBTATDBI

B cocraBe nmnpeaMeTHBIX pe3yNbTaTOB IO OCBOEHHUIO  00S3aTENBHOTO  COZAEpXKaHUS,
YCTQHOBJICHHOTO  JIaHHOM  (QenepaibHOM  pabouell  mporpaMMoi,  BBIJCHSAIOT:  OCBOCHHBIE
0o0Oy4arolMMUCSl Hay4Hble 3HAHUSA, YMEHHS U CIIOCOOBI IEeHUCTBUH, crienuduyeckue Jisi mpeIMeTHON
obOmactn «XUMHUS», BUIBl JIEATEIBHOCTH IO TIOJYYEHHIO HOBOIO 3HAHUS, €ro HWHTEpIpeTaluy,
peoOpa3oBaHUI0 ¥ MPUMEHEHHUIO B Pa3IMUHbIX YUYEOHBIX U HOBBIX CUTYyalIHsIX.

K koHiy o0ydeHus B 8 Kiacce npeMeTHbIE pe3yIbTaThl Ha 6a30BOM YPOBHE JOJKHBI OTPaXkaTh
c(OpMUPOBAHHOCTH Y O0yUaIOLIUXCSl YMEHH:
pacKpbIBaTh CMBICII OCHOBHBIX XHMUYECKUX IOHATHUN: aTOM, MOJIEKYJa, XMUMHUYECKHUH DJIEMEHT,
IIPOCTOE BELIECTBO, CIIOXKHOE BEIIECTBO, CMECh (OJHOPOAHAs W HEOJHOPOJHAsA), BAJIEHTHOCTb,
OTHOCHUTEIIbHAs aTOMHasi M MOJIEKYJsSIpHAsh Macca, KOJMYECTBO BEIIECTBa, MOJIb, MOJSpHas Macca,
MaccoBasi J0Js XMMHUYECKOrO DJJIeMEHTa B COCIMHEHHM, MOJIPHBI 00BEM, OKCHA, KHUCIOTA,
OCHOBaHUE, COJIb, JJIEKTPOOTPHUIATENLHOCTb, CTENEHb OKHUCICHHUS, XHMMHUYECKas peakuus,
KJaccu(uUKalusl peakuuid: peaklUu COEIAWHEHMS, PEaKIMHU Ppas3oKEHHs, PpEeaKIUH 3aMeleHHs,
peakuun oOMeHa, 5K30- M SHJOTEPMHYECKHE peakluu, TeroBoi 3¢ ekt peakiuuu, sSApo aroma,
JJIEKTPOHHBIA CJIOH aTroMa, aTOMHas OpOUTalb, PAaJUyC aTOMa, XUMHYECKas CBs3b, MOJSIpHas U
HENoJIsipHasi KOBaJIEHTHasl CBS3b, MOHHAs CBS3b, MOH, KAaTHOH, aHWOH, PAacTBOP, MaccoBas J0Jif
BellecTBa (IIPOLEHTHAs KOHLIEHTpALKsl) B pacTBOPE;
WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHUYECKUX IOHATHM M NPUMEHATh 3TH IOHATHS NPU
ONMCAaHNU BELIECTB U UX NIPEBPALLECHU;
UCIOJIb30BAaTh XHWMHYECKYI0 CHMBOJIMKY JJIsl COCTaBIeHHs (OpMyN BELIECTB U ypaBHEHHUH
XAMHYECKUX PEAKIIUN;
ONpeNeNATh BaJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHApHBIX COEIMHEHMSX, CTEHNEHb OKUCIECHUS
BJIEMEHTOB B OWHApHBIX COCIUHEHUSAX, NPUHAUICKHOCTh BEIIECTB K OIpeNelEHHOMY Kiaccy



coequHEHUI Mo (opmynaMm, BUJI XUMHYECKOW CBS3U (KOBAJIEHTHas M HWOHHAas) B HEOPraHMYECKHX
COCIMHECHUSIX;
packpbiBaTh cmblca [lepuogmueckoro 3akona /. M. MennpeneeBa: NE€MOHCTPUPOBAaTH NOHUMaHUE
MEPUOJNYECKON 3aBUCUMOCTH CBOMCTB XMMHUUYECKUX 3JIEMEHTOB OT MX IOJIOKEeHUA B [leproanueckoit
CHUCTEME, 3aKOHOB COXPAaHEHUS MAacChl BEIIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJSPHOIO
yueHus, 3aKoHa ABOrajpo;
ONKCHIBATh W XapaKTepu3oBaTh TaOiuuyHyto ¢opmy llepuoanueckoil CUCTEMBI XUMHUYECKHX
9JIEMEHTOB: pa3iuyaTh MOHATUSA «TJaBHas moarpynna (A-rpynmna)» u «mobouynas noxarpynma (b-
rpymma)», Mauble U OOJNbIINE MEPUOMbl, COOTHOCUTH 0003HAUCHHs, KOTOPhIE MMEIOTCS B TaOuuUIe
«Ilepuoguueckas cucrema xumuuyeckux osaemeHTtoB [J[. M. MeHngeneeBa» ¢ 4YUCIOBBIMHU
XapaKTePUCTUKAMH CTPOCHUSI aTOMOB XMMHUUYECKHX 3JIEMEHTOB (COCTaB W 3apsij sijipa, oOIIee YUCIo
3JIEKTPOHOB U paclpeiesieHUue X MO JIEKTPOHHBIM CII0SM);
KJIACCHU(UITUPOBATh XUMHUYECKHE IJIEMEHTHI, HCOPTaHUYECKHUE BEIEeCTBA, XMMHUYECKUE PEeaKkiuu (1o
YHCITy U COCTaBY YYACTBYIOIIMX B PEAKIIMH BEIIECTB, 110 TEILIOBOMY 3P PeKTy);
XapaKTepu30BaTh (OMHUCHIBATh) OOIME XWUMHUYECKHE CBOICTBA BEIIECTB PA3IUYHBIX KIACCOB,
MOATBEPKJasi ONUCAHUE NPUMEPAMH MOJIEKYJISPHBIX YPaBHEHUH COOTBETCTBYIOIIUX XUMHUYECKUX
peaKuuii;
MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX Ka4€CTBEHHOI'O COCTaBa, BO3MOXHOCTH
MPOTEKAHUSI XUMUYECKUX IIPEBPAILEHUNA B PA3JINYHBIX YCIOBHUSIX;
BBIYHCIIATh OTHOCUTEIBHYIO MOJICKYJSAPHYIO W MOJISIPHYIO MAacChl BEIIECTB, MAacCCOBYIO JIOJIIO
XUMHUYECKOTO 3JIEMEHTa 1Mo (popmysie COeMHEHNs, MAaCCOBYIO JIOJIIO BEILIECTBA B PACTBOPE, MPOBOAUTH
pacy€Thl 0 YPaBHEHUIO XUMHUECKON pEaKIny;
MPUMEHSATh OCHOBHBIC ONEPALMH MBICIUTEILHON JESITEIIbHOCTH — aHalli3 U CUHTE3, CpaBHEHHUE,
00001eHIEe, CHCTEeMAaTH3aIINI0, KITacCU(DHUKAIINIO, BRISIBIICHUE MPUYUHHO--CIICICTBEHHBIX CBSI3CH — IS
M3Y4YEHUs CBOMCTB BELIECTB M XMMHYECKUX PEAKIHMil, €CTeCTBEHHO-HAYYHbIE METOJAbl MO3HAHUS —
HaOJI0ZICHUE, U3MEPEHUE, MOJICTTUPOBAHUE, SKCIIEPUMEHT (peabHbIN U MBICJICHHBIH);
CJIeIOBaTh MPaBHJIaM IMOJIb30BAHMS XUMUUYECKOHN MOCy10i 1 1ab0paTopHBIM 000pyA0BaHUEM, a TAaKKe
nmpaBujaM oOOpamlieHusi C BEHIECTBAMHU B COOTBETCTBUU C HWHCTPYKIUSMU 110 BBITIOJHEHUIO
71a00paTOPHBIX XUMUYECKHX OIBITOB MO MOJIYUYEHHUIO U COOMPaHHIO Ta3000pa3HbIX BEIIECTB (BOJOPOAA
U KHCJIOpOJia), NPUTOTOBIEHHUIO PAcCTBOPOB C OINpEeAEHEHHOW MaccoBOM [0yl pacTBOPEHHOIO
BEILIECTBA, IUIAHUPOBATh M MPOBOANTh XUMHUYECKHE SKCIEPUMEHTHI MO PACMO3HABAHHUIO PACTBOPOB
IeJIOYEH M KUCIIOT € TIOMOIIBbIO HHANKATOPOB (JTakMyc, peHoTanenH, METUIIOPaHK U APYTHUE).

K koHIity 00y4enus B 9 kiacce mpeIMeTHbIE pe3yJbTaThl HA 6a30BOM YPOBHE JIOJKHBI OTPAXKATh
c(hOpMHUPOBAHHOCTD Y O0YUAIOIIMXCS YMEHUMN:
PacKpbIBaTh CMBIC OCHOBHBIX XMMHUYECKUX TMOHATHUNA: XUMHUYECKUN DJIEMEHT, aTOM, MOJIEKYJja, UOH,
KaTHOH, aHHUOH, MPOCTOE BEIIECTBO, CJIOKHOE BELIECTBO, BaJE€HTHOCTh, AJIEKTPOOTPHULATEIBHOCTD,
CTENEHb OKHCJICHHS, XHMHYECKasi PeaKiusi, XUMHUYECKasi CBs3b, TEIUIOBOM 3(PEeKT peakiuu, MOJb,
MOJIIPHBIA O00BEM, PACTBOP, DIIEKTPOIUTHI, HEINEKTPOJUTHI, DIEKTPOIUTHUECKAs THUCCOIHMAIINS,
peakIMu MOHHOTO OOMEHa, KaTalu3aTop, XMMHYECKOE paBHOBECHE, OOpaTUMble M HEOOpaTHUMBbIC
peakly, OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKIIMU, OKUCIHUTENb, BOCCTAHOBUTENb, OKUCIECHUE U
BOCCTAHOBJICHHE, aJUIOTPOMHS, aM(pOTEpHOCTh, XHUMHUYECKass CBsI3b (KOBaJIeHTHas, WOHHAs,
MeTaJuInuecKasi), KpUCTalInueckasl pemérka, KOppo3usi METAJUIOB, CIIABbl, CKOPOCTb XUMHUYECKOM
peakuuu, npenenbHo nomyctumMas konueHTpamusa [1JIK BemecTna;
WJUTIOCTPUPOBATH B3aWMOCBSI3b OCHOBHBIX XMMHUYECKMX IMOHATUA M MPUMEHSTh ITH TOHATUS TPHU
ONMUCAHUU BEUIECTB U UX MPEBPALLECHUN;
UCIIONIb30BAaTh XMUMHMUYECKYI0 CHUMBOJIMKY [UIsl COCTaBlieHHS (OpMysl BEIIeCTB W ypaBHEHUU
XUMHYECKUX PEAKIIUN;
ONpENIENATh BaJCHTHOCTh U CTENEHb OKUCICHHUS XUMUUYECKHX AJIEMEHTOB B COCIMHEHUSX PA3IUYHOTO
COCTaBa, MPUHAIJICKHOCTh BEIIECTB K ONPEACNEHHOMY KJIAcCy COCIMHEHUW 1Mo Qopmynam, BHI
XUMHUYECKON CBA3M (KOBaJIEHTHAs, MOHHAsA, METAIJINYECKas) B HEOPTaHUYECKUX COCAUHEHUSIX, 3apsij



MOHA [0 XUMHUYECKOU (popMyJie, XapaKkTep Cpeibl B BOAHBIX PACTBOPAaX HEOPraHMUYECKUX COETUHEHUH,
THUII KPUCTAIUIMYECKOM PEIIETKA KOHKPETHOT'O BEILIECTBA;

packpeiBath cMbica [leproanueckoro 3akoHa Jl. V1. MeHnzeneeBa u JeMOHCTPUPOBATh €r0 IOHUMaHHUE:
ONHKCBHIBATh W XapakTepu3oBaTh TabmuuHyo ¢opmy Ilepmonuueckoil cucTEMBl XHUMHUYECKHX
JIEMEHTOB: DPAa3/IM4aTh IOHATHS «rJaBHas noxarpymnna (A-rpynma)» u «robounas noarpynna (b-
rpymmna)», Majible W OONbIIME MEPUOJbl, COOTHOCHTH OO0O3HAYEHUS, KOTOpBIE HMEIOTCS B
NEpUOIMYECKON Tabiule, C YHCIOBBIMM XapaKTEpPUCTHKAMM CTPOEHUS aTOMOB XMMHUYECKHX
3JIEMEHTOB (COCTaB M 3apsi] sipa, OOLIee YUCIIO 3IEKTPOHOB U PACIPECICHUE UX IO 3JIEKTPOHHBIM
CJIOSIM), OOBSACHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHHM CBOWCTB JIEMEHTOB M UX COEAMHEHHH B
npezenax MajlblX IePUOJIOB U IIABHBIX HOATPYIII ¢ YIETOM CTPOCHHS UX aTOMOB;

KJIaccu(UIMPOBaTh XMMHUYECKHE 3JIEMEHTHl, HEOPTraHWYECKHE BEUIECTBA, XUMUYECKHUE PEaKUuu (I10
YHUCIy M COCTaBy Y4YacCTBYIOUIMX B pEaKUUHM BEILECTB, IO TEIUIOBOMY 3(PQeKTy, IO H3MEHEHHUIO
CTETICHEH OKUCIIEHUS! XUMHUYECKUX JJIEMEHTOB);

XapaKTepu3oBaTh (OMMUCHIBATH) OOIIKE U cHelU(pUIecKre XUMUYECKUE CBOMCTBA MPOCTHIX U CIIOKHBIX
BEIIECTB, IOATBEP)KAAas ONHMCAaHUE IpPUMEpPaMHU  MOJEKYJISPHBIX M  HOHHBIX  ypaBHEHUH
COOTBETCTBYIOINX XUMUYECKUAX PEAKITHIA;

COCTABJIATh YPaBHEHHUS HJIEKTPOJIUTUYECKON IUCCOIMALMU KHUCIOT, IelIo4eld M coJied, MOJIHble U
COKpAIllEHHbIE YpPAaBHEHUS pPEaKUUH HOHHOIO OOMEHa, YpaBHEHMs peakIUi, MNOATBEPKIAIOIIMX
CYIIECTBOBAaHHE T€HETHUECKON CBSI3M MEXKIY BEIIECTBAMH PA3JIMYHBIX KIIACCOB;

PAacCKphIBaTh CYLIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX pEAKLUUl IOCPEICTBOM COCTaBJICHUS
3JIEKTPOHHOTO OajlaHca 3TUX PEaKIMA;

IIPOTHO3UPOBATH CBOICTBAa BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHHS, BO3MOXKHOCTH TMPOTEKAHHS
XUMHYECKHUX MPEBPALICHUN B PA3IMUHBIX YCIOBHSIX;

BBIYUCIIATh OTHOCUTEIbHYIO MOJIEKYJIIDHYIO M MOJISIPHYKO MacChl BEIIECTB, MAacCOBYIO JIOJIIO
XUMHUYECKOT'0 3JIEMEHTA M0 (POpMyJie COEMHEHNUS, MACCOBYIO JIOJIO BEIIECTBA B pacTBOpPE, IPOBOIUTh
pacu€Thl M0 YpaBHEHUIO XUMUYECKOHN PEaKIINH;

co0uro1aTh MpaBUjla MOJIb30BAHUS XUMHUUECKOM MOCy10i U 1a00opaTOpHBIM 000pyI0BaHUEM, A TAKKe
npaBWiIa OOpamieHuss ¢ BEHIECTBAMH B COOTBETCTBHM C MHCTPYKIUSMH TIO  BBITIOJHEHUIO
71a00paTOPHBIX XUMHUYECKUX ONBITOB IO MOJYYSHHUIO M COOMPAHHIO Ia3000pa3HbIX BEIIECTB (aMMHUaKa
U YTJIEKHCIIOTO ra3a);

IPOBOJUTH PEAKIIMHU, MOATBEPKAAIONINE KAYECTBEHHBIH COCTaB pa3IMYHbIX BEIIECTB: paclo3HaBaTh
OTIBITHBIM MYTEM XJIOpUA-, OpOMUI-, HOIUA-, KapOoHaT-, pocdar-, cuuKaT-, cyabpaT-, THIPOKCUI-
WOHBI, KATHOHBI aMMOHHSI ¥ MOHBI M3YYE€HHBIX METAJUIOB, NMPHCYTCTBYIOIIME B BOJHBIX PacCTBOPAxX
HEOPraHMYECKUX BEIIECTB;

NPUMEHSITh OCHOBHBIE OIEPAlMU MBICIUTEIHHON JESITeIbHOCTH — aHalN3 W CHHTE3, CpaBHEHHE,
00001IeHNEe, CHCTEMATH3AINIO, BRISIBJICHUE IPUIHMHHO-CIICICTBEHHBIX CBS3EH — ISt H3YYCHUSI CBOWCTB
BEIIECTB M XMMHUYECKUX pEakIMid, €CTECTBEHHO-HAay4yHbIE METOJbl IO3HAHUS — HAONII0JICHHE,
U3MepeHHe, MOIETUPOBaHNE, SKCIIEPUMEHT (PEeasIbHbII U MBICIIEHHBIH).



TemaTu4yeckoe NVIAaHNPOBaHNeE € YKA3aHMEM KOJMYECTBA aKaJeMHYeCKHUX YacOB, OTBOJUMBIX HA
OCBOEHHE KAKI0i TeMbl Y4eOHOr0 NpeMeTa, U BO3MOKHOCTH HCI0JIb30BaAHMS 10 ITOH TeMe
3JIEKTPOHHBLIX (HHM(POBHIX) 00pPa30BATEIbLHBIX PECYPCOB, SIBJISIIONIUXCH Y4eOHO-MeTOAUYeCKUMH
MaTepuajamMu (MyJbTUMeIHHHbIE IPOTPAMMBI, 3JIEKTPOHHbIE YUeOHNKH U 3aJaYHUKH,
3JIeKTPOHHBbIE O0M0JINOTEeKH, BUPTYaJIbHbIE JIA00PATOPUM, MTPOBBIE IPOrPaMMBbl, KOJLJIEKIHH
M (ppoBHIX 00pPa30BaTEJBLHBIX PECYPCOB), HCIOJIb3YeMbIMH 1JI1 00y4eHHsI U BOCTIUTAHUSA
Pa3JM4YHbIX TPYNI MOJb30BaTe €, NPeACTABJICHHBIMH B 3JIEKTPOHHOM (undpoBOM) BUIE U
peasu3yromumMu auaakrudeckue Bo3moxknoctu UKT, conep:xxanue KOTOPBIX COOTBETCTBYET

3aKO0HOJATEJILCTBY 00 00pa3oBaHUU

8 KJIACC
HaumeHoBaHue Kosaun4vecTBo 4acoB
Ne PASIEIIOB B TeM JuaexkTpoHHble (UU(poBbHIE)
n/ HpOrpaMmbi Bcero KP TIIP oOpa3oBaTeiibHbIe pecypcChl
Pazneun 1. [lepBoHayajibHble XMMHYECKHE TIOHSITHS
XMMHS — BajKHAS https://videouroki.net/video/01-himiya-kak-
11 00IaCTh €CTECTBO3HANMS 5 1 2 chast-estestvoznaniya-predmet-himii.html
U IIPAKTUYECKOU
JeSITeIbHOCTH YeJI0BEKa
12 Bewecrsa n xumnyeckune 15 1 https://videouroki.net/video/himiya/8-
peaKiuu class/khimiia-8-klass/
Hroro mo pazueny 20

Pa3nen 2. BaxkHeiiune npeacTaBuTe/ M HEOPraHMYEeCKUX BellleCTB

Bosnyx. Kucnopon.

https://interneturok.ru/lesson/chemistry/8-

2.1 ToHsTHE 06 OKCHIaX 6 klass/bvewestva-i-ih-prevraweniyab/sostav-
vozduha
99 Bomopoa.IToustue o 8 1 https://resh.edu.ru/subject/lesson/3119/main/
' KHUCJIIOTax U COJIAX
23 Bona. PactBopsr. 5 1 1 https://resh.edu.ru/subject/lesson/2062/main/
' TToustie 00 OCHOBAHUAX
OCHOBHBIE KJIACChI https://www.yaklass.ru/p/himija/8-
2.4 HEOPraHUYECKHX 11 1 1 Kklass/klassy-neorganicheskikh-veshchestv-
COECIMHEHU I 14371 /klassifikatciia-veshchestv-
Hroro no pazneny 30

Pasznea 3. [lepuoguueckuii 3aKo

H ¥ [lepuoanyeckas cucrema xumudeckux iementos /1. H.

MenaeeeBa. CTpOCHI/Ie aTOMOB. XMMHYeCKasa CBA3b. OKNCIUTEIbHO-BOCCTAHOBUTEIbHDbIE PC€aKIuu

3.1

3.2

[Iepuonnueckuii 3aKOH U
[Iepnonnueckas cucrema
XAMHYECKHUX DJIEMECHTOB
. . Mennene-eBa.
Crpoenue atoma

XuMuyeckas CBSI3b.
OKMCIIUTEIIHLHO-
BOCCTaHOBHUTEIIbHEIC
peakiumn

https://videouroki.net/video/3-
pieriodichieskii-zakon-i-pskhe-d-i-
miendielieieva.html

https://resh.edu.ru/subject/lesson/2053/start/

https://skysmart.ru/articles/chemistry/himich
eskaya-svyaz

https://skysmart.ru/articles/chemistry/okislite
Ino-vosstanovitelnye-reakczii



https://videouroki.net/video/01-himiya-kak-chast-estestvoznaniya-predmet-himii.html
https://videouroki.net/video/01-himiya-kak-chast-estestvoznaniya-predmet-himii.html
https://videouroki.net/video/himiya/8-class/khimiia-8-klass/
https://videouroki.net/video/himiya/8-class/khimiia-8-klass/
https://interneturok.ru/lesson/chemistry/8-klass/bvewestva-i-ih-prevraweniyab/sostav-vozduha
https://interneturok.ru/lesson/chemistry/8-klass/bvewestva-i-ih-prevraweniyab/sostav-vozduha
https://interneturok.ru/lesson/chemistry/8-klass/bvewestva-i-ih-prevraweniyab/sostav-vozduha
https://resh.edu.ru/subject/lesson/3119/main/
https://resh.edu.ru/subject/lesson/2062/main/
http://www.yaklass.ru/p/himija/8-klass/klassy-neorganicheskikh-veshchestv-14371/klassifikatciia-veshchestv-
http://www.yaklass.ru/p/himija/8-klass/klassy-neorganicheskikh-veshchestv-14371/klassifikatciia-veshchestv-
http://www.yaklass.ru/p/himija/8-klass/klassy-neorganicheskikh-veshchestv-14371/klassifikatciia-veshchestv-
https://videouroki.net/video/3-pieriodichieskii-zakon-i-pskhe-d-i-miendielieieva.html
https://videouroki.net/video/3-pieriodichieskii-zakon-i-pskhe-d-i-miendielieieva.html
https://videouroki.net/video/3-pieriodichieskii-zakon-i-pskhe-d-i-miendielieieva.html
https://resh.edu.ru/subject/lesson/2053/start/
https://skysmart.ru/articles/chemistry/himicheskaya-svyaz
https://skysmart.ru/articles/chemistry/himicheskaya-svyaz
https://skysmart.ru/articles/chemistry/okislitelno-vosstanovitelnye-reakczii
https://skysmart.ru/articles/chemistry/okislitelno-vosstanovitelnye-reakczii

Hroro no pazneny

15

PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO 68 5 5
YACOB I10 ITPOI'PAMME
9 KJIACC
HanmenoBanue KoaudecTBO yacoB
Ne PASIEIIOB B TeM DJIeKTpOoHHbIe (LM (ppoBbIE)
n/n HpOrpaMmbi Bcero KP TIIP oOpa3oBaTeiibHbIe pecypchbl
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKIuA
[TosTopenue u 3 https.//skysmart.ru/articles/chemistry/kristali
1.1 yriayOnenue sHanui 5 1 cheskaya-reshetka
' OCHOBHBIX Pa3acioOB
Kypca 8 kiacca
https://skysmart.ru/articles/chemistry/teplov
oj-effekt
OcCHOBHEBIE https://skysmart.ru/articles/chemistry/gidroli
1.2 3aKOHOMEPHOCTH 4 z
XUMHUYCCKUX peaKI_[I/Iﬁ
https://skysmart.ru/articles/chemistry/himich
eskoe-ravnovesie
OneKTponUTHIeCKast https.//skysmart.ru/articles/chemistry/teoriya
13 JUCCONUAIIHS. 8 1 1 -elektroliticheskoj-dissocziaczii
' XHUMHUYECKUE PEAKIUU B
pacTBopax
Hroro no paszneny 17
Pa3znen 2. HemeTasIbl M HX cOeTMHEHHS
https://resh.edu.ru/subject/29/9/
OO0mias xapakTepucTHKa https://interneturok.ru/lesson/chemistry/9-
2.1 XMMHYECKHX 2JIEMEHTOB 4 1 klass/himiya-nemetallov/himicheskie-
VIIA-rpynnsl. ["anorenst svoystva-
soedineniy-galogenov
https://resh.edu.ru/subject/29/9/
OOm1ast XxapakTepUCTHKA 5 .
e — https://!ntgrneturok.ru/Iesson/chem|strv/9- _
2.2 VIA-rpynmst. Cepa i eé 6 klzi]_:,_sd/hlmlva-nemetalIov/sera-serovodorod-l-
COCANHCHUA —MSU |
OOu1ast XapaKkTepUCTHKA https://resh.edu.ru/subject/29/9/
XUMHNYCCKUX DJICMCHTOB - - - P
https://videouroki.net/video/himiya/9-
2.3 VA-rpynneL Asor, ! 1 Class/khimiia-9-Klass/
dhochop u ux
COCONHCHUA
2.4 O61mas xapakTepuCTHKa 8 1 2 | https://resh.edu.ru/subject/29/9/



https://skysmart.ru/articles/chemistry/kristalicheskaya-reshetka
https://skysmart.ru/articles/chemistry/kristalicheskaya-reshetka
https://skysmart.ru/articles/chemistry/teplovoj-effekt
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https://skysmart.ru/articles/chemistry/teoriya-elektroliticheskoj-dissocziaczii
https://resh.edu.ru/subject/29/9/
https://interneturok.ru/lesson/chemistry/9-klass/himiya-nemetallov/himicheskie-svoystva-
https://interneturok.ru/lesson/chemistry/9-klass/himiya-nemetallov/himicheskie-svoystva-
https://interneturok.ru/lesson/chemistry/9-klass/himiya-nemetallov/himicheskie-svoystva-
https://resh.edu.ru/subject/29/9/
https://interneturok.ru/lesson/chemistry/9-klass/himiya-nemetallov/sera-serovodorod-i-sulfidy
https://interneturok.ru/lesson/chemistry/9-klass/himiya-nemetallov/sera-serovodorod-i-sulfidy
https://interneturok.ru/lesson/chemistry/9-klass/himiya-nemetallov/sera-serovodorod-i-sulfidy
https://resh.edu.ru/subject/29/9/
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https://resh.edu.ru/subject/29/9/

XUMHUYECKHX 3JIEMEHTOB
IVA-rpynnel. Yraepon u
KpPEMHUM U UX
COEIMHEHUS

Hroro mo pazneny 25

Pazgen 3. MeTa/JIbI M BX COeTUHEHU S

https://videouroki.net/video/himiya/9-
class/khimiia-9-klass/

OO01ue cBolicTBa
METAJIIOB

3.1

Baxkaeiine MeTauibl U
3.2 16
HUX COEIUHEHUS

Hroro mo pazmeny 20

https://resh.edu.ru/subject/lesson/1607/start/

https://skysmart.ru/articles/chemistry/khimic
heskie-svojstva-metallov

https://skysmart.ru/articles/chemistry/korroz
iya-metallov

https://resh.edu.ru/subject/29/9/

https://skysmart.ru/articles/chemistry/kachest
vennye-reakczii

Pa3nen 4. Xumus M okpyxamomas cpeaa

BemectBa u MaTcpHraJibl B

https://resh.edu.ru/subject/lesson/3504/con

4.1 3 spect/151484/
KU3HH YeJIOBEKa
Hroro no pazneny 3
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO 68

YACOB I1O ITPOTPAMME
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