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HHOACHUTEJBbHASA 3AIINCKA

[IporpaMMa 1o XMMHUU Ha YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHMs COCTaBlIEHA Ha OCHOBE
TpeOOBaHUI K pe3yibTaTaM OCBOCHHMS OCHOBHOW 00pa3oBaTeNbHON MPOrpaMMbl OCHOBHOT'O OOIIETO
obOpazoBanus, npeacraBieHHbIx B DT'OC 00O, a Takxke Ha ocHOBe (eaepanbHON pabovei mporpaMMbl
BOCIIUTAHUS U C y4ETOM KOHIEMIMU MPENoaBaHusl YIeOHOro mpeaMera «XuMHs» B 00pa30BaTeIbHBIX
opranu3anusax Poccuiickoit denepanuu.

[Iporpamma o XuMuM Ja€T MpEACTaBICHUE O LENIX, 00UIel cTpaTeruu 00y4eHHsI, BOCIIUTAHUS U
pa3BUTHA OOYYAIOIIMXCS CPEACTBAMHU y4EOHOIO IMpeAMEeTa, YCTAaHABIMBAECT 00s3aTeabHOE MPEAMETHOE
coJiep’KaHue, MPEeayCMaTpUBAET PaCIpesieeHUE €ro Mo KjaccaMm M CTPYKTYpHUpPOBAaHUE IO paszeiaMm U
TeMaM MpOrpaMMbl MO XHUMHH, OINpEAENseT KOJIWYECTBEHHbIE M KAYECTBEHHBIC XapaKTEPUCTUKU
COJIEp’KaHusl, PEKOMEHAYEMYIO IOCIEI0BATEIIbHOCTh M3YyYEHUS! XUMUU C YYETOM MEXKIIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€d, JIOTUKH y4eOHOro Mpolecca, BO3PACTHBIX OCOOEHHOCTEH oOyuaromuxcs,
OTpeieNIieT BO3MOXKHOCTH MPEAMeTa JUIsl peain3alui TpeOOBaHW K pe3yabTaTaM OCBOSHHSI OCHOBHOM
o0pa3oBaTeNpHON MPOrpaMMbl Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHMs, a TakKe TpeOOBaHUN K
pe3yabTataM OOY4YEeHHsT XMMUU Ha ypOBHE IleNiell M3y4eHHs NpeAMeTa M OCHOBHBIX BHJIOB Y4€OHO-
M03HABATEIBHOM IEATEILHOCTH 00YUYaIOLIETrocs 0 OCBOCHUIO YUeOHOTO COIEePIKAHMUS.

3HaHUWE XUMHH CIY)KUT OCHOBOM s (OPMHUPOBAHUS MHPOBO33PEHHS OOYUaIOMIErocs, €ro
MIPEJICTABJICHU O MaTepHallbHOM EIMHCTBE MHpA, BaXHYIO pPOJIb HUrparoT (GopMHpyeMble XUMHEH
IIPE/ICTAaBICHMS O B3aMMOIIPEBPALLIEHUSIX SHEPTUU U 00 3BOJIOLUH BEIIECTB B IPUPOAE, O MYTAX PEIICHUS
rJ100ambHBIX MPOOJIEM yCTOMYMBOIO Pa3BUTHUS YEIIOBEUECTBA — CHIPHEBOM, YHEPTEeTHUECKOM, MUILEBOI U
HKOJIOTHYECKOM 0€30MacHOCTH, TPOOIEM 3IpaBOOX PAHEHHS.

N3yuenune xumuu:

CIOCOOCTBYET pealM3allid BO3MOXKHOCTEH /Il CaMOpa3BUTHA H (OPMHUPOBAHUS KYIBTYPHI
JUYHOCTH, €€ o0111ei U (yHKIIMOHATbHOM IPaMOTHOCTH;

BHOCHT BKJIaJI B ()OPMHPOBAaHUE MBIIIJICHUS U TBOPUYECKUX CIOCOOHOCTEH 00YJaromXxcs, HAaBHIKOB
UX CaMOCTOSITENIbHON Y4YeOHOU IesATeNbHOCTH, JKCIEPUMEHTAJIbHBIX U HMCCIEAOBATEIbCKUX YMEHHH,
HEOOXOIMMBIX KaK B IIOBCETHEBHOM JKU3HHU, TaK U B MPO(PECCHOHATBHON NesTeIHLHOCTH;

3HAKOMUT CO CIENU(UKON HAYYHOTO MBIIUICHHS, 3aKJIaJIbIBAET OCHOBBI I[EJIOCTHOTO B3TJIsAa Ha
€IMHCTBO TMPHUPOJBl M YEIOBEKa, SBISIETCS OTBETCTBEHHBIM ASTarioM B (OPMHUPOBAHHU ECTECTBEHHO-
Hay4YHOH IpaMOTHOCTH 00yYaroIuXcs;

croco0CTBYeT (OPMHUPOBAHUIO LIEHHOCTHOIO OTHOILIEHHUS K €CTECTBEHHO-HAayYHBIM 3HAHMSIM, K
IPUPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIa/l B 9KOJIOTMUYECKOE 00pazoBaHie 00yUYaromuXCsl.

JlanHble HampaBieHUS B O0YYEHUM XUMHUU 00ECIeUMBAIOTCS CrenU(pUKON coJlepKaHusl yueOHOTro
IpeaMeTa, KOTOPBIN SBIIsSETCS Melarornyecky aJanTUPOBaHHBIM OTpaskeHHeM 0a30BOM HayKuW XMMHH Ha
OIPEACIIEHHOM JTalle €€ pa3BUTHS.

Kypc xumuM Ha ypoBHE OCHOBHOTO o0OIIero o0pa3oBaHHsS OpPHUEHTHPOBAH Ha OCBOEHHE
OOyYarolMMHUCS CHCTEMbI [E€PBOHAYAIBHBIX MOHATHUM XHMHHM, OCHOB HEOPraHMYEeCKOW XHMHHU U
HEKOTOPBIX OTJEJIbHBIX 3HAYUMBIX IIOHATUN OPraHUYECKON XUMUH.

CrtpyKkTypa cofepkaHusi IPOrpaMMbl [0 XUMUHM c(POPMUPOBAHA HA OCHOBE CUCTEMHOTO MOJAX0/a K
e€ uzydeHnro. CozeprkaHnue CKJIAIbIBAECTCSA U3 CUCTEMBI IIOHATHI O XUMHUYECKOM DJIEMEHTE U BEUIECTBE U
CUCTEMBI MOHATHI 0 XUMHUYECKOM peakiuu. O0e 3TU CUCTEMbI CTPYKTYPHO OpraHU30BaHbl 110 MPUHIUITY
IIOCJIE0BATEIBHOTO PAa3BUTHUS 3HAHUI HA OCHOBE TEOPETUYECKUX MIPEICTABICHUN Pa3HOIO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akona /l. 1. MenaeneeBa kak OCHOBHOT'O 3aKOHA XMMH;
— Y4YEHHsI O CTPOCHHH aTOMa U XUMHUYECKOH CBSI3U;

— MPE/ICTaBIEHUH 00 JIEKTPOIUTHUECKOM TUCCOIMALIMY BEIIECTB B PACTBOPAX.

Teopernueckre 3HaHUS paCCMaTPUBAIOTCS HA OCHOBE SMITUPUYECKH MOTYYEHHBIX U OCMBICICHHBIX
(bakTOB, pa3BUBAIOTCS MOCIEA0BATEIBHO OT OJHOTO YPOBHS K APYTrOMY, BHIIOJHSS (QYHKIIUN OOBICHEHUS
U MPOTHO3UPOBAHUSI CBOMCTB, CTPOEHHS M BO3MOXKHOCTEM MPAKTUYECKOTO NMPUMEHEHUS U MOIY4YECHHUS
U3Y4aeMbIX BEILECTB.

OcBoeHHe mporpaMMbl 0 XUMHH CHOCOOCTBYET (POPMHUPOBAHHUIO MPEACTABIECHUS O XUMHUYECKOM
COCTABJISIOLIEN HayYHON KapTHHBI MHpa B JIOTHKE €€ CUCTEMHOW IPHUPOJIbI, HIEHHOCTHOTO OTHOILIEHUS K
Hay4YHOMY 3HAHHUIO U METOJIaM MO3HaHUA B HayKe. M3yueHre XUMUY TPOUCXOUT C MPUBJIEUEHUEM 3HAHHUH
U3 paHee U3yYeHHBIX Y4eOHBIX mpeaMeToB: «OKpyxawoumii Mmup», «buonorus. 5—7 kinacce» u «Puzuka.
7 Knmacey.



[Tpu u3yyeHnHn XUMHUU IPOUCXOAUT (POPMHUPOBAHNE 3HAHUH OCHOB XMMHYECKON HAayKH Kak 00JacTu
COBPEMEHHOI'0 €CTECTBO3HAHMS, IPAKTUYECKOM NEATEIbHOCTH YeOBeKa U KaK OJJHOTO U3 KOMIIOHEHTOB
MHUPOBOM KYyJIbTYpHL. 3a/1a4a y4eOHOTr0 MpeiMeTa COCTOUT B (JOPMHUPOBAHUH CHCTEMbI XUMHUECKUX 3HAHUH
— BaXHEUMUX (PAKTOB, MOHATHUH, 3aKOHOB M TEOPETHYECKUX IMOJIOKECHUM, JOCTYIMHBIX OO0O0OIICHUI
MHPOBO33PEHUYECKOI0 XapakTepa, SA3blka HayKW, B NPUOOLIEHMHM K HAY4YHBIM METOJAaM IIO3HAHMs IIpU
M3YYEHHUH BELIECTB M XMMUYECKHUX peakiyii, B pOPMUPOBAHUH U PA3BUTUH [T03HABATEIbHBIX YMEHUM U UX
NPUMEHEHHUU B yUeOHO-TI03HABATEIHLHON U y4eOHO-UCCIIEI0BATEIbCKON IeSITEIbHOCTH, OCBOCHHH ITPABHII
0€e3011acHOr0 0OpalleHus ¢ BEIeCTBAaMH B IOBCETHEBHOM JKU3HU.

[Tpu n3yyeHnn XMMUHU HA YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHMs BaXHOE 3HAYCHHUE MPUOOPEITH
TaKue LeJH, KaK:

— (hopMupOBaHHE HHTEIUIEKTYAIBHO Pa3BUTOM JTMUYHOCTH, TOTOBOM K CAMOOOPa30BaHHIO, COTPYIHUYECTBY,
CaMOCTOSITEJIbHOMY IIPUHATHUIO PELICHUH, CIOCOOHOM aAanTHPOBAaThCs K OBICTPO MEHSIOIINUMCS YCIOBHUAIM
KHU3HH;

— HaIIpaBJICHHOCTh OOyYEHMs Ha CHUCTEMAaTHYECKOE NMPUOOILIEHHE O0YYarolUXCs K CaMOCTOSTEIbHOMN
MO3HABATEIBHON JEATEIbHOCTH, HAYYHBIM METO/IaM MO3HAHUS, (POPMHUPYIOIIUM MOTHUBAIIUIO U PAa3BUTHE
CIOCOOHOCTEH K XMMMUU;

— oOecreyeHne YCIIOBHI, CIIOCOOCTBYIOIIUX MPHOOPETEHUIO OOYYAIOIIMMHUCS OIBITa Pa3HOOOpa3HOM
JeSITeIbHOCTH, MTO3HAHUSA U CAMOIIO3HAHUS, KIIIOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMM), UMEIOIINX
YHUBEPCAJIbHOE 3HAUEHUE JIJISl Pa3JIMYHBIX BUJIOB A€ATEIbHOCTH;

— ¢opmupoBaHue 001IeH (YHKIIMOHAIBHON M €CTeCTBEHHO-HAyUYHOW IPaMOTHOCTH, B TOM YUCJI€ YMEHUN
OOBSICHATH M OIICHWBATH SIBJICHHUS OKPYKAIOIIETO MHPA, UCIOJIb3ys 3HAHUS U OIBIT, IMOJYYCHHBIE MPH
U3YYEHUM XHMHUH, IPUMEHATh HMX IpPU pPEUIeHUH MNpoOJieM B IOBCEAHEBHOM JKU3HU M TPYIOBOH
NeSITENIbHOCTH;

— (opmupoBaHHEe y 00yUaIOIIUXCSl TYMAHUCTHUECKUX OTHOLIEHHH, MOHUMaHUS LIEHHOCTH XMMHUYECKHX
3HAHUMU U1 BBIPAOOTKHU HKOJIOTUYECKHU LIEI€CO00Pa3HOr0 MOBEACHMS B ObITY U TPYAOBOH 1€ATEILHOCTU B
LIEJIAX COXPAHEHUs CBOETO 370POBbS M OKPY>KAIOLIEH TPUPOTHON Cpebl;

— pa3BUTHE MOTHBAIMKA K OOYUEHHIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO M CAaMOBOCIIMTAHHIO HA OCHOBE
YCBOCHMsI OOLIEUYEIOBEUYECKUX LEHHOCTEH, TOTOBHOCTM K OCO3HaHHOMY BbIOOpy mpodmis u
HaIPaBJIEHHOCTU JAJIbHEHIIEr0 00y4YeHHUsI.

OOmiee yMCIO YacoB, OTBEAEHHBIX JUISI M3Y4YEHUS XMMHUHM Ha YPOBHE OCHOBHOIO OOIIEro
oOpa3zoBanusi, cocTaBisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B Hezlelnto), B 9 kiacce — 68 yacoB (2
yaca B HEJICIIO).

COJEP/KAHUE OBYYEHUA

8 KUIIACC

IlepBoHaya/IbHbIe XMMUYECKHE MTOHATUSA

[Ipeamer xumuu. Ponb XMMHUM B )KM3HU YeJOBEKa. XMMHUs B CUCTEME HayK. Tena M BellecTBa.
®dusnueckrue CBOMCTBA BEIIECTB. ArperarHoe cocTosHue BemiecTB. [loHATHE 0 MeTonax IMO3HAHUS B
xumud. Yucteie BemecTBa 1 cMecu. CrocoObl pa3ieneHus: CMecei.

ATOMBI U MOJIEKYJbl. XUMHYECKHE 3JIeMEHThl. CHMBOJIBI XUMUYECKUX 3JeMEHTOB. [IpocTeie u
CJIOKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumuaeckasi popmyna. BaleHTHOCTh aTOMOB XUMHUYECKHUX DJIEMEHTOB. 3aKOH IMMOCTOSHCTBA COCTaBa
BemlectB. OTHOocuTenbHass aToMmHas Macca. OTHOCHUTENbHAs MOJIEKyJsipHass macca. MaccoBasi 1oist
XUMHYECKOTO AJIEMEHTa B COCTUHCHHH.

KonuuectBo BemectBa. Monbs. MonsipHas macca. B3anMocBsi3p KoJaudecTBa, MacChbl M 4HMcCla
CTPYKTYPHBIX €UHUIL BelecTBa. Pacu€Trl Mo hopmMynaM XUMUIECKUX COCTMHECHUM.

duznueckue U XUMUYECKUE SIBICHUA. XUMUYECKash peakluss U €€ MpU3HAKU. 3aKOH COXpaHEHUs
Macchl BENIECTB. XUMHYECKHE ypaBHeHUs. Kriaccuduranus XUMHUYECKUX peakIuil (COequHEHUs,
pa3noXKeHus, 3aMeIleHUs, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOH MOCYAOH, MpaBuiiaMy paboThI B Ta0OpaTOPUU U MIpHEMaMU OOpaIeHus
¢ mabopaTopHbIM OOOpYJOBaHWEM, W3y4Ye€HHWE W ONUCaHWe (PU3NYECKHX CBOWCTB 0O0pa3IoB
HEOpPraHMYECKUX BeUIeCTB, HaOMI0qeHe Gu3nYecKuX (TUIaBJICHHIE BOCKA, TasTHHE JIbJIa, PACTUPAHKE caxapa
B CTYIIKE, KWUMCHHE W KOHJICHCAIUS BOJbI) U XUMHUYECKHX (TOPEHHE CBEUYH, MPOKATUBAHHE METHOMN
MPOBOJIOKH, B3aMMOJICHCTBHE MeJa C KHUCIOTOW) SBJICHWI, HAOMIOIEHUE ¥ ONUCAaHHWE MPU3HAKOB



MPOTEKAHUS XUMUYECKUX PeaKluil (pa3sioKeHue caxapa, B3auMOACHCTBUE CEPHON KUCIOTHI C XJIOPUIOM
Oapusi, paznoxkenue rugapokcuaa meau (1) mpu HarpeBaHuu, B3aUMOACHCTBHUE JKeJie3a C PaCTBOPOM COJIH
menu (I1), n3ydenue cnocoOoB pa3eneHus cMece: ¢ TOMOIIbI0 MarHuTa, (UIBTPOBAaHHE, BhIMTAPHBAHNE,
TUCTWIUIALMS, XpomaTorpadus, NpoBEIEHHE OYMCTKHA MOBAPEHHOW COJM, HaONIOJEHHWE UM OMNHCAHUE
pEe3yJIbTaTOB INPOBENEHUS OIbITa, WUIIOCTPUPYIOUIETO 3aKOH COXPAaHEHUS Macchl, CO3JaHUE Mojeei
MOJIEKYJI (IIapOCTEPIKHEBBIX ).

Ba:kHeiinue npeacTaBuTe I HEOPraHUYECKUX BellleCTB

Bo3nyx — cmech razos. Cocras Bo3zayxa. Kucinopoa — anemeHT u npocroe BemiectBo. Haxoxaenue
KHCIIOpOJIa B IPUPOJIE, PU3HUECKUE U XMMHYECKHEe CBOMCTBA (peakuu ropenusi). Okcunbl. [Ipumenenune
kucnopona. CrocoObl TOMy4YeHHS KHCIOpoJa B JIabopaTOpUU U MPOMBIIIIEHHOCTH. KpyroBopot
Kucaopoaa B npupoze. O30H — aoTponHas MOAU(GUKAIUSA KUCIOPOa.

TennoBoii 53 ekt XUMUUECKON peakliy, TEPMOXUMHYECKHE YPaBHEHUS, 9K30- U IJHIOTEPMUUYECKUE
peakimu. TOMIMBO: Yroib U MeTaH. 3arpsi3HEHUE BO3/1yXa, YCUICHNE TAPHUKOBOTO AP eKTa, pa3pylieHne
030HOBOTO CJIOSI.

Bomopon — snemeHT M mpoctoe BemiecTBo. HaxokaeHue Bogopoaa B mpupope, (pusuyeckue u
XUMHUYECKHE CBOICTBA, IPUMEHEHHE, CLIOCOObI Moay4deHus. Kuciotsl u comu.

MousipHblii 00BEM ra3oB. Pacuérsl 10 XMMUYECKUM YPaBHEHUSIM.

duznueckue cBoiicTBa BoAbl. Boga kak pactBopurtens. PactBopsl. HacklieHHbIE 1 HEHACHIIEHHBIE
pactBopbl. PacTBOpUMOCTH BEMIECTB B BOAE. MaccoBas J0Jis BEIIECTBA B pACTBOPE. XMMUUYECKUE CBOMCTBA
BoAbl. OcHOBaHMsA. Ponb pacTBOpoB B mpupoae U B KU3HM ueiaoBeka. KpyroBopoT BoAbI B MPUPOJE.
3arpsi3HeHue NpupoaHbIX Boa. OXpaHa U OYUCTKA IPUPOJHBIX BOJ.

Knaccudpukanus  Heopranmueckux  coenuHenuit.  Oxcuasl.  Knaccudukanums — OKCHUIOB:
coseoOpa3yromnue (OCHOBHBIE, KUCIOTHBIE, aM(OTepHbIe) U HecoeoOpasyronie. HoMeHkaTypa oKCHIoB.
duznyuecKrue 1 XMMUYECKHE CBOMCTBA OKCUIOB. [lomyueHne okcuioB.

OcnoBanwust. Knaccudukanus ocHoBaHMHN: MIET0YH U HEPACTBOPHMEIE OCHOBaHM. HoMmeHkaTypa
ocHoBaHMuil. Du3nyecKkue 1 XMMUYECKHE CBOMCTBAa OCHOBaHUH. [loiyueHnre ocHOBaHMiA.

Kucnorsl. Knaccudukanus kuciaor. Homenknarypa kuciaot. Ou3nueckue 1 XMMUYECKHE CBOHCTBA
kucnot. Pax akrusHoctu metauioB H. H. bekerosa. [lomyyenue kucuor.

Comu. Homenknatypa coseit. @uznueckne 1 XuMU4YecKre cBoicTBa coseit. [lomyuenue coneil.

I'eneTnueckas cBsI3b MEXKIy KiIacCaMH HEOPraHUYECKUX COECTMHEHUM.

Xumuueckuii IKcnepumenm:

KayeCTBEHHOE OINpeeTeHUe COJAEp)KaHUs KUCIOpoJa B BO3AyXe, MOJIydeHHe, coOupaHue,
pacrno3HaBaHHe U U3y4YEHUE CBOMCTB KUCIOPOa, HAOII0IeHUE B3aUMOICHCTBUS BEILIECTB C KHUCIOPOIAOM U
yCIIOBUSI BO3HUKHOBEHUS M TMpPEKpallleHus] TOpeHus (Tmoxapa), 03HaKOMJICHHE ¢ 00pa3laMi OKCHUIOB U
OTHMCaHUE X CBONCTB, MOJy4eHHEe, COOMpaHue, paclio3HaBaHUE U U3YYEHHE CBOWCTB BOJIOpoa (TOPEHUE),
B3auMojieiicTBue Bojopoga ¢ okcuaoM Mmeau (ll) (BO3MOXXHO HCHOIB30BaHHE BHUJIEOMATEPHAIIOB),
HabOo/ileHne 00pa3loB BEUIECTB KOJMYECTBOM 1 MOJb, HCCIEIOBaHHE OCOOEHHOCTEH pacTBOPEHHUS
BELIECTB C PA3IMYHON PaCTBOPUMOCTBHIO, IIPUTOTOBJIIEHUE PACTBOPOB C ONPEACIEHHON MAacCOBOU a0ieH
pacTBOPEHHOIO BEIECTBA, B3aWMOJAEWCTBHE BOABI C MeTalJlaMH (HAaTpHUeM M KaibliieM) (BO3MOXKHO
WCIOJIb30BaHNE BUJEOMATEPHANIOB), HCCIENOBaHUE OOpPa3IOB HEOPTraHMYECKUX BEIIECTB Pa3TUYHBIX
KJIaCCOB, HAOJIOJIEHNE U3MEHEHUs OKPAcKH MHJMKATOPOB B pacTBOpax KHUCIOT M IIEJIOYEH, U3ydYeHUE
B3aumojeiicTBus okcuaa memu () ¢ pacTBopoM cepHON KHCIOTHI, KUCIOT C METajulaMH, peakIuil
HEUTpaau3aluy, IOJy4eHHEe HEepacTBOPUMBIX OCHOBAHHI, BBITECHEHHE OJHOTO MeTajlja IPYIMM U3
pacTBoOpa COJM, PEIIEHHE SKCIEPUMEHTANbHBIX 3a7ad Mo Teme «BakHelllne KIacChl HEOPraHUYECKUX
COCIMHEHUI.

Ilepuoanyeckuit 3akoH u Ilepmoamyeckass cucremMa xumu4yeckux 3jemenros JI. MH.
MenneneeBa. CrpoeHne aroMoB. XuMHYecKasi CBf3b. OKHCIMTEIbLHO-BOCCTAHOBHUTEIbHBIE
peakuuun

[lepBbie TOMBITKH KiIacCH(UKAIIMU XUMHYECKUX dJeMeHTOB. [loHSATHE O Tpymmax CXOIHBIX
AJIEMEHTOB (IIETTOYHBIC U MIETIOYHO3EMENbHBIE METAILIbI, TAJIOT€HbBI, UHEPTHBIE T'a3bl). DIIEMEHTHI, KOTOpPhIE
00pa3yroT aMmpoTepHbIE OKCUIBI U THAPOKCHU/IBI.

[Tepuonnueckuii 3akoH. Ilepuoanueckas cucrema xuMuueckux anemeHtoB [[. M. Menneneena.
Koportkonepuoanast u anmuuHonepuoHas ¢popMmel [leprnoandyeckoil CUCTEMbI XUMHUYECKUX 3JIEMEHTOB /1.
N. Menpeneesa. [lepuoas!l u rpynmnbsl. U3n4ecKkuil CMBICH NOPSAIKOBOTO HOMEpa, HOMEPOB MEPUOAA U
IPYMIBI JJIEMEHTA.



Crpoenne aromoB. CoctaB aToMHBIX szaep. M3ortombl. DnexkTpoHbl. CTpO€HHE 3IIEKTPOHHBIX
00oouek atoMoB TepBbIX 20 XuMUYecKux 3ieMeHToB [lepuommdeckoit cuctemsr J[. . Menneneena.
XapakTepUCTHKAa XMMHUYECKOIO 3JIEMEHTa IO ero mnosiokeHuro B Ilepmommueckoit cucreme /[I. .
Meunneneena.

3aKOHOMEPHOCTH M3MEHEHMsI pajuyca aTOMOB XHUMHYECKHMX D3JIEMEHTOB, METAJUIMUECKUX MU
HEMETAJTMYECKUX CBOMCTB I10 TPYIIaM U MEPUOJIaM.

3nauenue Ilepuoauueckoro 3axkoHa u Ilepuoguuyeckoll CHUCTEMBI XMMHUYECKHX 3JIEMEHTOB JUIS
pa3BuUTHs Hayku U npakTuku. [. . MeHneneeB — yu€HbIN U rpak JaHUH.

Xumnueckasi cBsi3b. KoBasieHTHast (MOJsipHAsi W HEMOJISIPHAS)) CBSI3b. DJIEKTPOOTPUILIATEIIBHOCTD
XUMHUYECKUX 3JIeMeHTOB. VIOHHAsI CBSI3b.

Crenenp okuciaeHus. OKHUCIUTEIbHO-BOCCTAHOBUTENIbHBIE peakuuu. [Ipouecchl OKuCIEHUS WU
BOCCTaHOBJIEHUS. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

M3y4YeHHe OOpa3lOB BEIIECTB METAUIOB M HEMETAJIOB, B3aHMMOJCHCTBUE THAPOKCUAA IUHKA C
pacTBOpaMH KHUCJIOT M IIEJIOYEH, IPOBEICHUE ONBITOB, WILIIOCTPUPYIOIIHUX MNPUMEPbl OKUCIUTEIBHO-
BOCCTaHOBUTEJIbHBIX pEaKluil (frOpeHue, peakluu pa3ioKeH!s, COSTUHEHHUS).

Mesicnpeomemmunie ceazu

Peanuzanust MeXnpeaMETHBIX CBS3€H MpPU M3YUYEHUU XMMHH B 8 KJlacce OCYIIECTBIIAECTCS 4epes
HCII0JIb30BaHNE KaK OOIMX €CTECTBEHHO-HAYYHBIX MOHATHM, TaK U MOHATHH, SBISIONIMXCS CUCTEMHBIMU
JUISL OTAETBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO 1IHKIIA.

OOurre ecTecTBEHHO-HAYYHBIC TIOHATHS: HAYYHBIN (aKT, THIIOTE3a, TEOPHs, 3aKOH, aHAJIU3, CHHTE3,
KiaccupuKanus, NepUOAUYHOCTb, HAOIIOJIEHUE, SKCIEPUMEHT, MOJCIUPOBAHHUE, U3MEPEHHE, MOJEIb,
SIBJICHUE.

®duszuka: MaTepus, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIH]I, U30TOIbI, PaIMOAKTUBHOCTbD,
MOJIEKYJa, B3JIEKTPUYECKUN 3apsj, BEIECTBO, TeI0, O0BEM, arperaTHOe€ COCTOSHUE BELIECTBa, ra3,
(bu3nyecKre BeIMYNHBI, €IMHULIBI H3MEPEHUS, KOCMOC, TJIaHEeThl, 3BE3/1b1, COIHIIE.

buonorus: porocunres, qeixanue, ouochepa.

I'eorpadusa: atmocdepa, ruapocdepa, MHHEpalbl, TOPHbIE MOPOABI, IOJIE3HBIE HCKOMAaeMEbIE,
TOIUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTtBo m XUMHYeCKasi peaKIust

[Iepnonnueckuit 3akoH. llepnonnueckass cucrema xumuueckux annemeHToB [[. M. MeHnneneesa.
CrpoeHne aroMoB. 3aKOHOMEPHOCTH B H3MEHEHHMHM CBOMCTB XMMHMUYECKHMX 3JIEMEHTOB IEPBBIX TPEX
NEepPUOJIOB, Kajus, KajblUsl M MX COECIMHEHUH B COOTBETCTBHUM C IIOJIOKEHHEM DJJIEMEHTOB B
Ileproauueckoit cUCTEME U CTPOEHUEM UX aTOMOB.

CrpoeHue BellecTBa: BUJbl XMMHUECKON CBSI3U. THUIBI KPUCTAUIMYECKUX PELIETOK, 3aBUCUMOCTD
CBOMCTB BEILLIECTBA OT THIA KPUCTAIUNINYECKON PEIIETKH U BUAA XUMUYECKON CBS3H.

Krnaccudukanys u HOMEHKJIaTypa HEOPraHMYECKHUX BeEIleCcTB. XMMHMUYECKHE CBOMCTBA BELIECTB,
OTHOCSIIIMXCS K PA3JINYHBIM KJIACCaM HEOPraHMYECKUX COETMHEHNI, TEHETUUECKAs CBSI3b HEOPraHUYECKUX
BEIIECTB.

Knaccupukanus XUMHYECKMX peakluid MO pasidYHbBIM HpHU3HAKaM ([0 YUCIYy U COCTaBy
YYacTBYIOUIMX B pPEaKIMM BEIIECTB, MO TEIJIOBOMY 3(PQeKTy, MO HW3MEHEHHMIO CTETEeHEeW OKHUCICHUS
XUMHUYECKHX 3JIEMEHTOB, MO OOPaTUMOCTH, MO YYACTHIO KaTaju3aTopa). DK30- M JHIOTEPMHUYECKHE
peaxkuuu, TepMOXUMUYECKIE YPABHEHHUS.

[Tonsatue o ckopocTH xuMHU4Yeckoit peakuuu. [Tonsarue 06 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKUX
peakuusix. [loHsiTHE O TOMOTeHHBIX W TeTeporeHHbIX peakuusax. llonarue o karamuze. Ilonstue o
XMMHUYECKOM paBHOBeCHM. (DAaKTOpPbI, BIMAIOLNIME HAa CKOPOCTh XMMHYECKON DPEAKIUH U IOJIOKEHHE
XUMHUYECKOT0 PABHOBECHS.

OKUCIIUTENIbHO-BOCCTAHOBUTENIbHBIE ~ PEAKIMH,  DJCKTPOHHBIM  OaJaHC  OKHUCIMTENbHO-
BOCCTAaHOBUTEJbHOM peakiuu. COCTaBIC€HUE YPaBHEHUN OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUNA C
HCIOJIb30BAaHUEM METO/Ia AJIEKTPOHHOTO OanaHca.

Teopust 37EKTPOTUTUUECKON TUCCOLMALUU. DIEKTPOIUTHI U HEINEKTPOIUTh. KaTHOHBI, aHHOHBI.
MexaHu3M AMcCOLMalMK BEIIECTB € Pa3IMYHbIMM BUIAAMHM XUMUYECKOW cBs3U. CTENEHb IUCCOLMALINU.
CuiibHBIE U CJTa0bIe DJIEKTPOJIHUTHI.



Peakiium wnoHHOTO OOMeHa. YCNOBHS NpPOTEKaHWS pEAaKUUH MOHHOrO OOMEHa, IOJHBbIE H
COKpaIllEHHbIE HWOHHBIE YypaBHEHMs peakuuil. CBOHCTBa KHCJIOT, OCHOBAaHUM U COJEd B CBETE
MPEJCTaBICHUNA 00 AIIEKTPONUTUYECKON nuccoruanuu. KadecTBeHHble peakiuu Ha MOHBL [loHsTHE O
TUIPOJIU3E COJICH.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHHE C MOJEISIMH KPUCTAUIMYECKUX PEMIETOK HEOPTaHMYECKUX BEIECTB — METAIIOB U
HeMeTanoB (rpaduTa U anMasa), CIOXKHBIX BELIECTB (XJIOpHAA HATpHs), UCCIEIOBAaHHE 3aBHUCUMOCTH
CKOPOCTM  XMMMYECKOW  peakUuud OT  BO3AEHCTBUS  pa3jIMYHbIX  (AKTOPOB,  HCCIIEIOBAHUE
AJIEKTPOIPOBOJIHOCTH PACTBOPOB BEIIECTB, MPOIECCA AUCCOLUALIMHN KUCIIOT, 1IEI04Yel U cosel (BO3MOKHO
UCIOJIb30BAaHUE BUJEO MATEpUANIOB), NIPOBEACHUE OIBITOB, WIUIIOCTPUPYIOLIMX MPHU3HAKM MPOTEKAHUS
peaknuii MOHHOTO oOMeHa (0Opa3oBaHME OCaJKa, BBIACICHHE Tra3a, OOpa30BaHHE BOMBI), ONBITOB,
WUIIOCTPUPYIOIIUX  NPUMEPhl  OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX pEakUui (ropeHue, peakuuu
pa3ioKEeHUs, COEIMHEHUs), PACIIO3HABAaHUE HEOPraHMYECKUX BEIIECTB C IOMOUIbIO Kaue€CTBEHHBIX
peakuuii Ha HOHBI, PEIIEHUE IKCIIEPUMEHTAJIBHBIX 3aa4.

HemeTtayuibl H MX coeJMHEHUSA

OOmast xapakrepucTuka rajgoreHoB. OCOOEHHOCTHM CTPOEHHUS aTOMOB, XapaKTEPHbIE CTEHEHU
okucnenus. CTpoeHue u pu3nuecKue CBOMCTBA MPOCTHIX BEIIECTB — rAJIOTeHOB. XMMUYECKHE CBOMCTBA Ha
npuMepe xjopa (B3auMoJeicTBUE ¢ MeTallaMH, HeMeTallaMH, InenodaMu). Xsoposojopos. CoisHas
KHMCJIOTa, XMMUYECKHE CBOMCTBA, IOJIydeHUE, NpuMeHeHue. JleiicTBue XJjiopa M XJIOPOBOAOpOAa Ha
OpraHM3M 4esloBeKa. BakHele XJI0pUAbl U UX HaXOKICHHUE B IPUPOJE.

O6mias xapaktepuctuka 351eMeHTOB VIA-rpynmbl. OcOOEHHOCTH CTPOCHUSI AaTOMOB, XapaKTEPHbIE
creneHd okucieHus. CrtpoeHue U (U3MYECKHE CBOICTBAa NMPOCTHIX BEIIECTB — KHCIOPOJAa M CEphl.
AnnotponHsle MOAM(UKALIUY KUCIOPOa U Cephl. XMMHYECKHE CBOMCTBa cepbl. CepoBOJOPOI, CTPOCHHUE,
¢usnyeckre U XxumMuueckue cBoicTBa. OKCUABI Cepbl KaK MPEICTaBUTENN KUCIOTHBIX OKCHI0B. CepHast
KHCIOTa, (U3UYECKHEe M XHWMHUYECKHE CBOMcTBa (0OmIMEe Kak TPEACTaBUTENs Kilacca KHUCIOT |
cneunpuyeckue). XUMUYECKUE PEaKLUH, JISKAIIUEe B OCHOBE IMPOMBIIUIEHHOIO CIOco0a MOydyeHHs
cepHoOil kuciaothl. [Ipumenenue cepHoil kuciaorel. Coau CEpHON KUCIOTHI, KaUeCTBEHHAs peaklus Ha
cynbdar-uoH. HaxoxxaeHue cepbl 1 €€ coelMHEHUI B IpUpoe. XUMHUECKOE 3arpsi3HEHUE OKPYKarolei
Cpelbl COCAMHEHUAMU cepbl (KUCIOTHBIE O, 3arpsA3HEHHE BO3JyXa U BOJOEMOB), CIOCOOBI €ro
IIPEIOTBPALLEHUS.

OO6mras xapaktepuctuka 3eMeHToB VA-rpymmnbl. OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTEPHbIE
CTENEHU OKHUCIECHHs. A30T, paclnpoCTpaHEeHHE B NpUpoAe, (PHU3MUECKHe U XHUMHYECKHE CBOWCTBA.
Kpyrosopor a3zota B mpupone. AMMHUAK, €ro (QU3MYECKHE W XHUMUYECKHE CBOICTBa, MOJy4Y€HUE H
npuMeHeHre. Coslm aMMOHUS, UX (U3UYECKHe U XUMHUYECKHEe CBOWCTBa, MpuMeHeHue. KauecTBeHHas
peakius Ha MOHbI aMMOHHUA. A30THasl KUCJOTa, €€ MoJiyueHue, GU3NYecKue U XUMUYECKHE CBOMCTBA
(oOmme Kak IMpencTaBUTENs Kjlacca KHUCIOT M cnenuduueckue). Mcnoiab3oBaHME HUTPATOB U coJieit
aMMOHHS B KayeCTBE MMHEPAIbHBIX yn0OpeHuil. XHWMHUYECKOE 3arpsi3HEHHE OKpYXKaloUlel cpenbl
COEMHEHUSIMH a30Ta (KHCIOTHBIE JIOKIH, 3arps3HEHHE BO3/1yXa, MOYBBl M BOA0EMOB). Docdop,
ajutoTpornabie Moaudukanun Gocdopa, ¢puznueckue m xumuueckue coiictBa. Oxcun dochopa (V) u
¢dochopnas kucnora, GpusnUecKkue U XMMHUYECKHE CBOWCTBa, moiydyeHue. Mcmonp3oBanue (ocdaros B
KayecTBE MUHEPAIbHBIX y100pEHUH.

OOmas xapakrepucTtika 31eMeHToB IV A-rpynnbsl. OcOO€HHOCTH CTPOEHHs aTOMOB, XapaKTepHbIE
CTETeHU OKHUCIIEHUs. YTIIepoJ, aNIOTPONHbIE MOAU(UKALIUY, pACIPOCTPaHEHUE B IpUpoJIe, (hrU3rUecKre
U XMMHYecKHe cBoiicTBa. Ancopbuusa. KpyroBopor yriaepona B mpupoge. OKcHIbl yriepoja, HX
¢u3nueckre M XUMHUYECKHE CBOICTBA, JEHCTBHE Ha KUBbIE OPraHU3MBI, MOJYYEHHE U TPUMEHEHHE.
DKosornyeckue mnpoodsiemMsl, CBs3aHHbIE ¢ okcuaoM yriepona (1V), rumoresa rino6aabHOro MOTEIUICHUS
KJIMMaTa, TapHUKOBBIN 3 (deKT. YroibHas KUCIOTa U €€ CoH, UX (PU3NYECKHe U XUMHUECKHE CBOMCTBA,
nojrydeHue u npuMeHeHue. KauectBeHHast peakuusi Ha kapOoHaT-uoHBL. Vcnosibp3oBaHue kapOOHATOB B
OBbITY, MEIUIIMHE, TPOMBIIIIIEHHOCTH U CEIbCKOM XO35HCTBE.

IlepBoHauabHBIe TMOHATHS 00 OPraHWYECKMX BEIECTBAX KaK O COEAMHEHUSX yriepojaa (MeTaH,
3TaH, STUJIEH, alleTUJIEH, 3TaHOJI, TIIMIEPHH, YKCYCHas KuciaoTa). [IpupogHble HCTOUHUKHU YTIIEBOIOPOIOB
(yrosnb, npupoAHbIM ra3, He(dTh), HPOAYKTHl HUX mepepadoTku (OeH3WH), UX pPONb B OBITY H
pOMbIIIIeHHOCTH. [loHATHE 0 O6MONIOrHYecKy BasKHBIX BEILIECTBAX: )KHUpax, OelKax, yrieBoJax — U UX pou
B )KM3HU 4eJI0BeKa. MaTepralbHOE €MUHCTBO OPraHMYECKUX U HEOPraHMYECKUX COCIUHEHUM.

Kpemuuii, ero ¢usnyeckue W XMMUYECKHUE CBOWCTBA, MOJIyueHHE U NpuMeHeHue. CoequHEeHHs
KpemHus B ipupoe. O6mue npeacrapnenus 06 okcuae kpemuus (1V) u kpemaneBoi kuciote. CUITHKATHI,



WX HCIONB30BaHUE B OBITY, B MPOMBIIIJICHHOCTH. BakHEWINe CTPOUTENbHBIE MaTEpPHAIbl: KEpPaMHUKa,
CTEKJIO, IIeMEHT, OeToH, kene300eToH. IIpobOimeMbl 0€30MacHOr0 MCHOJIb30BAHUS CTPOUTEIBHBIX
MaTEpUAJIOB B IOBCEAHEBHON KU3HU.

Xumuueckuii IKCnepumMeHm:

u3yuyeHne oOpas3loB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJSHOM KHCIOTBHI, IPOBEICHUE
KAueCTBEHHBIX pEaKlIMi Ha XJIOPUI-UOHBI U HAONIOJIEHUE TMPU3HAKOB HX TPOTEKAHUS, OIBITHI,
oTpaxaromue (U3NYECKHe W XHUMHUYECKHE CBOWCTBA TAJIOTEHOB M HUX COCIMHEHHH (BO3MOXKHO
UCIIOJIb30BaHHE  BHJIEOMATEPUANIOB), O3HAaKOMJIGHHE C oO0pa3lamMu  XJOpUIOB  (TaJOreHHJIOB),
O3HAKOMJIEHHE C 00pa3iamu cepbl U €€ COCAMHEHUSMHU (BO3MOXKHO HCIOJIH30BAHUE BUIEOMATEPHAIIOB),
HalIo/leHue mpoliecca OOyrIMBaHMS caxapa IMoj JSHCTBHEM KOHLEHTPUPOBAHHON CEPHOW KHCIOTHI,
M3yueHHe XUMHUECKUX CBOMCTB pa30aBICHHON CEPHOI KUCIIOTHI, IPOBEJCHNE KAYeCTBEHHON peakluy Ha
cyib(aT-uoH U HaOJI0IeHHe IpU3HAaKa e€ MPOTEeKaHUsl, O3HAKOMJICHHE C (PU3NYECKUMU CBONCTBAMU a30Ta,
¢dochopa m ux coequHEHUH (BO3ZMOXKHO HCIIONB30BaHHE BHCOMATEPHAIIOB), O00Opa3llaMH a30THBIX H
dbochopHBIX yAOOpeHUi, MOoJIydeHHe, cOOMpaHHe, pacllo3HABaHWE M H3YYCHHE CBOMCTB aMMHaKa,
MPOBE/ICHUE KAYECTBEHHBIX PEAKIMi Ha MOH aMMOHHUS U (ochaT-MOH W H3YYEHHE MPHU3HAKOB HX
MPOTEKAaHUs, B3aUMOJCWCTBUE KOHIEHTPUPOBAHHON a30THOM KHUCIOTBI C MeAblo  (BO3MOXHO
WCIOJIb30BAaHUE BHUIEOMATEPUANIOB), M3YUYEHUE MOJETCH KPUCTAJUIMYECKHX DPEHIETOK aiMmasa, rpadura,
¢bymiepeHa, 03HaAKOMIICHHE € MPOIIECCOM afcOpOLMU pacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIUIEM U
YCTPOMCTBOM MPOTHUBOrasa, MojiyueHue, coOupaHue, paclio3HaBaHUE U U3Y4YEHHE CBOWCTB YIJIEKHCIIOTO
rasa, MpOBEJCHUE KAYeCTBEHHBIX peakluid Ha KapOOHAT M CUJIMKAT-MOHBI M M3y4€HUE MPHU3HAKOB UX
IIPOTEKAaHUs,  O3HAKOMJIEHME C  HOPOAYKIMEH  CWIMKAaTHOW  IPOMBIIUIEHHOCTH,  pPELICHHE
SKCIEPUMEHTAIIbHBIX 3a/a4 110 Teme «BakHeie HeMeTallibl U UX COEIUHEHUS.

Metabl M UX COeIMHEHUS

OOmias XxapakTepUCTUKa XUMUYECKUX AJIEMEHTOB — METAJJIOB HAa OCHOBAHMM HMX TOJOXKEHHUS B
[Tepuoanueckoii cucreme xumuueckux snemeHToB J[. M. MenzaeneeBa u ctpoenus atromoB. CTpoeHue
MeTaJuIoB. MeTainueckast CBsI3b M METaJUIMUECKask KpUCTAIIMYECKAs PEIIETKA. DIEKTPOXUMUYECKUN Pl
HanpsDKeHUH MeTayuioB. Ou3nuecKkue ¥ XMMHYECKUe CBOWCTBA MeTauioB. OOmme crnocoObl MOoTydeHus
MeTaisioB. [loHsATHE 0 KOPPO3UU METAIIIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT Koppo3uu. CruiaBsl (CTalb,
YyT'yH, AIOpaJOMUHUMN, OpOH3a) U X IPUMEHEHHUE B ObITY U IPOMBILUIEHHOCTH.

lenounsle MeTaysl: nojnoxeHue B Ilepuoanueckoi cucreme xummdeckux snemeHtoB [ U.
MenpeneeBa, CTpOEGHHE UX aTOMOB, HaXOXJeHHe B npupoje. dusnueckre U XuMUYECKHe CBOMCTBA (Ha
npuMepe HaTpus U Kanus). OKCUABI U THAPOKCUIBI HATPUS U Kanus. [[puMeHeHne Men0YHbIX METAIOB U
UX COCMHEHMIA.

[IlenoyHo3eMenpHbIE METAUIBI MAarHUM W KaJblMi: mojoxkeHue B Ilepmonmueckoil cucreme
XUMH4YECKUX 351eMeHTOB /. 1. MeHneneeBa, CTpo€HHE UX aTOMOB, HaXOKJICHUE B Ipupoae. Puznueckue
Y XUMUYECKHE CBOMCTBA MarHus U Kanblius. BaxkHeilue coenHeHus Kanblus (OKCUI, TUIPOKCU]T, COTTH).
JXécTtkocTb BOJBI U CLIOCOOBI €€ yCTpaHEHUS.

Amomunuil: nonoxenue B Ileproanueckoit cucreme xumudeckux snementoB J[. . Menzeneesa,
CTpOEHHE aTOMa, HaX0X/IeHue B pupoje. Pusndeckre 1 XUMUYECKUE CBOMCTBA altoMUHUS. AMGOTEpHBIE
CBOMCTBA OKCH/Ia U TUIPOKCH]IA ATFOMUHHUSL.

Kenezo: nmonoxenue B Ilepuoanueckoit cucreme xummyeckux snemeHToB . M. Menneneena,
CTPOCHHME aToMa, HaxXOXKIeHHe B npupoje. dusmueckne U XUMHYECKHE CBOMCTBa xene3a. OKcupipl,
ruapokcuabl v conu xenesa (1) u xxenesa (111), ux cocras, cBoiicTBa U Mmosry4eHue.

Xumuueckuii IKcnepumenm:

O3HaKOMJIeHHE C oOpa3lamMd METalIoB M CIUIaBOB, MX (U3NYECKUMHU CBONCTBAMH, H3Yy4YEHHE
pe3yabTaTOB KOPPO3UM METAIOB (BO3MOXKHO HCIOJIB30BAaHHWE BHUAEOMATEPUATIOB), OCOOEHHOCTEH
B3aMMO/JICHCTBUS OKCUAA KaJbLIUS M HATPUS C BOAOM (BO3MOYKHO HCIOJb30BAaHUE BUIEOMATEPHUAJIOB),
HCCIIEIOBAaHUE CBOMCTB JKECTKOM BOJBI, IIpollecca TOpPEHUs Kele3a B KHUCIOpoAe (BO3MOXKHO
WCIOJIb30BaHNE BUJEOMATEPHAIOB), MPU3HAKOB MPOTEKAaHNs KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus,
KalbIusl, amoMUHUs, uHKa, xene3a (1) u xenesa (I11), menu (1), HabmoaeHNe 1 onmMcaHUe MPOLIECCOB
OKpallIMBaHUs UIAMEHU MOHAMU HaTpUs, KaJlus U KaJblus (BO3MOXKHO UCIIOJIb30BaHUE BUI€OMATEPUAIIOB),
uccienoBaHre aM(OTEPHBIX CBOMCTB THAPOKCUAA ATIOMUHUS ¥ THAPOKCHAA IIMHKA, pEIICHHE
AKCIIEPUMEHTAJIBHBIX 3aa4 10 TeMe «BajkHelre MeTaibl U UX COeAMHEHUSD.

XuMus M OKpyxKamoLas cpeaa

BemecTBa 1 MaTepualibl B IOBCEAHEBHOM KHU3HU UeoBeka. be3omacHoe ncnoab30BaHUE BEIIECTB U
XUMHYECKHUX peakiuii B ObITy. [IepBas mOMOIIb MPY XUMUYECKUX 0KOTaX M OTPABICHUSX.



XUMHUYECKOE 3arps3HEHUE OKPYKaIOIeH cpebl (MTpeaesibHas JOMyCcTUMAasi KOHLIEHTPAIIHsI BEIECTB,
nanee — [1J1K). Posib XxuMuu B peIrieHUH SKOJIOTHIECKUX MPOOIIEM.

Xumuueckuii IKcnepumenm:

n3ydeHne o0pasIoB MaTeprasoB (CTEKIJIO, CIUIABbl METAJIJIOB, IIOJTUMEPHBIC MaTEPUAIBI).

Mesrcnpeomemnvle cea3u

Peanu3zanusi MeXnpeaMETHBIX CBS3€H MpPU M3YUYEHUHU XMMHH B 9 Kilacce OCYLIECTBIIETCS 4epes
MCTOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHSATHH, TaK U MOHATHH, SBISIOMIMXCS CHCTEMHBIMU
JUIS OT/ETIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO LIHKIIA.

OOu1re ecTecTBEHHO-HAYYHbIE MOHATHS: HAYYHBIH (aKT, TUIIOTE3a, 3aKOH, TEOpHSs, aHAJIHU3, CUHTE3,
KJaccupuKalus, NepUOAUYHOCTb, HAOINIO/IEHUE, SKCIEPUMEHT, MOJEIMPOBAHUE, U3MEpPEHHE, MOJEIb,
SBJICHHE, TAPHUKOBBIHN 3 (EKT, TEXHOJIOTUS, MAaTEPUAIIBI.

®duszuka: MaTepusi, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIH]I, U30TOIbI, PaJIMOAKTUBHOCTD,
MOJICKYyJIa, JJIEKTPUUYECKUI 3apsii, NPOBOAHUKH, TOJTYIPOBOJHHUKH, JMIJICKTPUKH, (DOTORIIEMEHT,
BELIECTBO, TeJNO, OO0BEM, arperaTHO€ COCTOSHME BEIECTBA, Tra3, pacTBOp, PacTBOPUMOCT,
KpUCTAJUIMYECKas pPEHIETKa, CIUIaBbl, (U3MUECKUE BEIUYMHBI, C€IUHHIBI HW3MEPEHHUs, KOCMHUYECKOEe
MIPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COHIIE.

buonorusi:  gorocunTe3, AbIxaHue, Ouocdepa, IKOCHCTEMA, MHHEpaJIbHBIE YIOOpEHHUS,
MHUKPODJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATENIbHbBIE BEIIECTBA.

I'eorpadus: armocdepa, rumpocdepa, MUHEpPAIbl, TOPHBIE MOPOJBI, IOJIE3HBIE HCKOIMAEMBIE,
TOIUIUBO, BOJTHBIE PECYPCHI.

IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHWHN HA YPOBHE
OCHOBHOI'O OBHIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

e JIMYHOCTHBIC PE3y/IbTaThl OCBOCHUS MPOTrPaMMbl OCHOBHOTO OOLIEro 0Opa30BaHMs JOCTHTAIOTCS B
xojie 00y4yeHMs] XMMUU B €IMHCTBE Y4eOHON M BOCIUTATEIbHON JEATENBHOCTH B COOTBETCTBUU C
TPAJULUMOHHBIMM POCCUHCKUMHU COLUOKYJIBTYPHBIMH U JIyXOBHO-HPAaBCTBEHHBIMM II€HHOCTSIMH,
IPUHATBIMU B OOLIECTBE MpaBWIaMM M HOPMaMHU IIOBEAEHUS M CIOCOOCTBYIOT Ipolieccam
CaMOII03HaHUsl, CAMOPA3BUTHUS U COLMAIM3AIMH 00Y4arOIIHXCS.

JINYHOCTHBIE Pe3yNabTaThl OTPAXKAaIOT T'OTOBHOCTh OOYYAIOIIMXCS PYKOBOJICTBOBATHCS CHUCTEMOM
ITO3UTHBHBIX [IEHHOCTHBIX OPUEHTALMM U PACIIMPEHUE OIBITA ACSITEIBHOCTH HA €€ OCHOBE, B TOM YHCIIE B
YacTH:

1) naTpHOTHYECKOTO BOCTIUTAHUSI:
® [ICHHOCTHOI'O OTHOILECHHS K OTEUECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAYYHOMY HACJIEIHIO,

MIOHMMAaHMsI 3HAUE€HUSI XUMUYECKOM HayKH B dKU3HU COBPEMEHHOTO 0OIIECTBa, CHOCOOHOCTH BIaJIETh
JIOCTOBEpHOM HMH(OpMaIMel O MEePEOBBIX TOCTHKEHHUSX U OTKPBITHIX MHUPOBOW M OT€UECTBEHHOU
XMMHUH, 3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 yCTpoiicTBE MUpa U 00IIECTBA;

2) rpasKAaHCKOT0 BOCTIMTAHUS:

® T[IPEICTaBICHUA O COLMAIBHBIX HOPMax M IPaBUIAX MEKINYHOCTHBIX OTHOLIEHUN B KOJUIEKTHBE,
KOMMYHUKAaTUBHOM KOMIIETEHTHOCTH B OOILECTBEHHO IOJIE3HOM, Y4eOHOMCCIIEI0BaTENIbCKOM,
TBOPUYECKOH U IPYTHX BUJAX AESITEIbHOCTH, TOTOBHOCTH K Pa3HOOOPAa3HON COBMECTHOM JI€ATENBbHOCTU
IIPU BBIIOJHEHUH Y4YeOHBIX, MO3HABATENIBHBIX 3aJ]1a4, BBIOJHEHUH XUMHUYECKUX AKCIIEPHUMEHTOB,
CO3/IaHUU yYEOHBIX MPOEKTOB, CTPEMJIEHHSI K B3aUMOIIOHUMAHUIO ¥ B3aUMOIIOMOIIY B IIPOIECCE ITOM
y4eOHOH J1eATeIbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE MOBEJCHME U MOCTYIKH CBOMX TOBapHILIEH C
ITO3UIIMH HPABCTBEHHBIX U IIPABOBBIX HOPM C YUETOM OCO3HAHUS MTOCIEACTBUI MOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHUS:

® MHUPOBO33pPEHYECKHE IIPEACTABICHHUS O BEIIECTBE M XWMHUYECKOW pPEaKIHH, COOTBETCTBYIOLIUE
COBPEMEHHOMY YPOBHIO DA3BUTHSI HAyKH M COCTABIISIIOIIME OCHOBY JUJIsl IOHWMAHMS CYIIHOCTH
HAay4YHOH KapTHHBI MHUpA, MPEJCTAaBICHHS OO0 OCHOBHBIX 3aKOHOMEPHOCTSAX DPa3BUTHUS MPUPOJBI,
B3aMMOCBS35IX YEJIOBEKA C MIPUPOJTHOMN CPEIOoil, O POJIM XMMHUH B TO3HAHNHU ITUX 3aKOHOMEPHOCTEN;

® [I03HaBaTeJbHbIE MOTHBBI, HAIIPaBJIEHHbIE HA OJTY4YE€HUE HOBBIX 3HAHUHN 110 XUMUU, HEOOXOJUMBIE JIJIsI
oOBbsiIcCHEHUs] HaOII0JaeMbIX MPOLECCOB U SBJICHMM, IO3HABATENbHOM, HWHPOPMAIMOHHON H
YUTATENICKOM KYJIbTYphl, B TOM YHCJI€ HABBIKOB CAMOCTOSITEILHON pabOThl ¢ Y4eOHBIMU TEKCTAMH,
CIPaBOYHOM JIUTEPATYPOH, TOCTYITHBIMU TEXHUYECKUMHU CPEACTBAMU HH(OPMAILIMOHHBIX TEXHOJIOTHA;



e yHTepeC K OOYyYeHHMIO U TIO3HAHHIO, JIOOO3HATEIBHOCTh, TOTOBHOCTb M CIIOCOOHOCTH K
caM000pa30BaHMIO, MPOCKTHOH M HCCIEAOBATEIbCKOW JEATEIILHOCTH, K OCO3HAaHHOMY BBIOOPY
HaIpaBJIEHHOCTH U YPOBHS O0y4YEHUS B JajbHEHIIEM;

4) popMupoOBaHHSA KYJIbTYPbI 310POBbS:

® OCO3HAHME LEHHOCTU JKWU3HHU, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY 3J0pPOBBIO, YCTAHOBKM Ha
3I0POBBI 00pa3 )KU3HU, OCO3HAHHUE TOCIEICTBUNA U HETIPUATHE BPEIHBIX MPUBBIUEK (YIIOTPEOICHUS
QJIKOTOJIsl, HAPKOTHUKOB, KYypeHHs), HEOOXOJUMOCTH COONIOACHUS MpaBHJI OE30MACHOCTH IPH
00palIeHN! C XUMHUYECKIMH BEIIECTBAMH B OBITY U pEaJIbHOM KHU3HH;

5) Tpy10BOro BOCIIMTAHUS

® UHTEpeC K MPaKTHUYECKOMY HM3YYEHHUIO Ipodeccuii U TpyAa pa3IndHOTO poJia, YBAKEHUE K TPYILy U
pe3yJsibTaTaM TPYA0BOHl 1€ATEIbHOCTH, B TOM UMCIIE HA OCHOBE IPUMEHEHUSI IPEAMETHBIX 3HAHUN 110
XUMHH, OCO3HAHHBIA BHIOOP MHIMBUIYaJbHOW TPACKTOPUHU MPOAODKEHUS 00pa3oBaHUS C Y4ETOM
JMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XHMMHH, OOLIECTBEHHBIX HMHTEPECOB U IMOTPEOHOCTEH,
yCIIEUIHOW MPOQPECCUOHANBHON JESATENIbHOCTH U Pa3BUTHUA HEOOXOAMMBIX YMEHHH, TOTOBHOCTb
alanTHPOBATHCS B MPO(ECCHOHANBHOM Cpene;

6) 9K0JIOrHYECKOT0 BOCIIUTAHUSI:

® SKOJOIMYECKH LeJIeCO00Pa3HOE OTHOILIEHUE K MPUPOIE KaK UCTOUYHUKY KU3HU HAa 3eMJi€, OCHOBE €€
CYLIECTBOBAHMSI, TOHUMAHUE LIEHHOCTU 3/10pOBOr0 M 0€30I1acHOro oOpasa *W3HU, OTBETCTBEHHOE
OTHOIIEHHE K COOCTBEHHOMY (PH3MYECKOMY M TCUXMUYECKOMY 3/I0POBBIO, OCO3HAHUE IIEHHOCTH
COOIIOIeHHsT TIPaBUJI OE301MacHOTO TOBEACHUS MPH paboTe C BElIeCTBaMH, a TAK)KE B CHUTYaIUsX,
YIPOXKAKOIINX 30POBBIO U KU3HHU JIFOJIEH;

® CrHOCOOHOCTH TPHMEHATh 3HAHUS, IOJlydaeMble MpH HW3YUYECHHH XHMHUH, U1 pEHIeHHs 3aaad,
CBA3AHHBIX C OKpYXKaroLEeH PUPOIHON CPENOH, Il IOBBIILEHUS YPOBHS SKOJIOTUYECKON KYJIbTYpHI,
OCO3HaHHUA TJI00ATBFHOTO XapakTepa AKOJIOTUYECKUX MPOOJIeM M MyTed UX pEelIeHHs MOCPEICTBOM
METOJIOB XMMHH, 3KOJOTUYECKOIO MBIIUIEHUS, YMEHHSI PYKOBOJICTBOBAaThCS UM B IO3HABATEIbHOM,
KOMMYHUKATUBHOM U COLIMAJIBHOMN MTPAKTHUKE.

METAIIPEJIMETHBIE PE3YJIbTATBI
B COCTaBeC MeTaHpeILMeTHLIX p€3y.HI)TaTOB BBIACISAIOT 3HAYHUMBIC JJIA q)OpMI/IPOBaHI/IFI

MHPOBO33PEHHUs OOIIeHAYyYHbIC MOHATHS (3aKOH, TeOpHUs, MPHUHIIMI, TUNOTe3a, (aKT, CUCTEMa, MPoIlece,

OKCIIEPUMEHT W JIPYroe.), KOTOPbIE HCIONB3YIOTCI B €CTECTBEHHO-HAYUHBIX YUEOHBIX MpEeIMETax H

MO3BOJISIFOT HAa OCHOBE 3HAHUU U3 3TUX MPEAMETOB (OPMHUPOBATH MPEACTABIECHUE O 1IETOCTHON HAYyYHOM

KapTI/IHe MI/Ipa, u YHI/IBepcaJ'II)HI)IC y‘I€6HBIC }IeﬁCTBHH (HO3HaBaT€J'II)HBI€, KOMMyHI/IKaTI/IBHBIe,

pETyIATUBHBIE), KOTOpble obecrneynBarOT (HOpPMHUpPOBAaHHE TOTOBHOCTH K  CaMOCTOSATEIHHOMY

TJITAHUPOBAHUIO U OCYIIECTBICHUIO YICOHOU NeATETLHOCTH.

Ilo3naBaTebHBIE YHMBeEPCAIbHbIE YYeOHbIe AeiCTBUS
ba3oBble Jornyeckne aeMcTBUSA:

® YMEHHs UCIIOJIb30BaTh NPUEMBI JJOTHYECKOTO MBIIUIEHUS [IPU OCBOCHUH 3HAHUI: PACKPBIBATH CMBICI
XUMHYECKUX MOHITHH (BBLACTSATH UX XapaKTepHbIE MPU3HAKU, YCTAHABIUBATH B3aUMOCBSI3b C IPYTUMHU
HOH?[TI/ISIMI/I), HUCIIOJIB30BaTh IOHATHUA OJIA O6’B${CHGHI/I${ OTOCIIBHBIX (1)aKTOB 158 SIBJICHPIfI, BI)I6I/IpaTI>
OCHOBaHUS W KpUTEPHM IS KIACCH(PHUKAIMU XUMHUYECKHX BEUIECTB U XUMHUYECKHX peaKlui,
yCTaHaBJ'II/IBaTB HpI/IIII/IHHO-CJ'ICI[CTBeHHBIG CBs3H MG)K)Iy 06T)CKTaMI/I I/13y‘-I€HI/I${, CTpOI/ITI) JIOTUYCCKUC
paccyxaenus (MHAYKTUBHBIE, IEAYKTUBHBIE, 10 aHAJIOTUH ), IeaTh BEIBOJIBI M 3aKITIOYCHHUS,

e YyMEHHE TMPUMEHSITh B IIpollecce TMO3HAHMUS TMOHATHS (IpeIMEeTHble U METallpeMETHBIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJENIH, UCIHOJIb3yeMble B XUMHH, MPeoO0pa3oBbIBaTh IIMPOKO
MPUMEHSIEMbIE B XHMHHU MOJICNIbHBIE MPEACTABICHUS — XUMHUYECKUW 3HAK (CHMBOJ DSJIEMEHTA),
XuMudeckas GopMyia U ypaBHEHHUE XUMUYIECKON PEaKIuy — MPU PEIICHUN yaeOHO-TI03HABATEIbHBIX
3a7a4, C Y4ETOM OTUX MOJECIBHBIX NPEIACTABICHUN BBISBIATH U XapaKTEPU30BaTh CYLIECTBEHHBIE
HpI/ISHaKI/I H3y‘IaeMLIX O6’beKTOB — XUMHWYCCKHUX BCUICCTB U XUMHNYCCKUX peaKHHﬁ, BBIABJIIATH O6HH/I€
3aKOHOMEPHOCTH, IPUUYMHHO-CIEICTBEHHBIE CBS3M M IPOTUBOPEYMS B M3Y4YaeMbIX Mpoleccax M
SABJICHUAX.

ba3oBble ucciiegoBarejibCkue AecTBUS.

L] YMGHI/IG HUCIIOJIB30BAaTh ITOCTABJICHHBIC BOHpOCI)I B KAa4eCTBEC I/IHCprMeHTa IIO3HAHUsA, a TaK¥XKE B
Ka4uyeCTBE OCHOBBI IJIsd (I)OpMI/IpOBaHI/ISI TUIIOTE3bI II0 HpOBepKe HpaBI/IJ'[BHOCTI/I BBICKA3bIBACMBIX
CY’KICHUU;



npuoOpeTeHne OombITa M0 IUIAHUPOBAHHMIO, OPraHM3alMUd W TPOBENCHUIO  YUYCHHYECKUX
HKCIEPUMEHTOB, YMEHHE HAOII0JaTh 3a XOJOM IPOILECcca, CaMOCTOSTENbHO MPOTHO3HPOBATH €TO
pe3ynbTar, (GopMyaupoBaTb OOOOIIEHHS M BBIBOABI IO peE3yibTaTaM IPOBEAEHHOIO OIIBITA,
WCCIIETIOBAHMS, COCTABIIATH OTYET O MPOJICIAHHOM padoTe.

Pa6ora ¢ nndopmanmeii:
yMEHHUE BBIOMpATh, aHAJTU3UPOBATh U MHTEPIPETUPOBATh MH(POPMAIIUIO PA3TUYHBIX BUIOB U (popm
IPEJCTAaBICHUS, IMOJYyYaeMyl0 M3 pPa3HbIX MCTOYHMKOB (HAy4HO-IONYJSpHAs JMTEparypa
XMUMHAYECKOTO COJEpXKaHMSA, CIPaBOYHBIE MOCOOMs, pecypchl MHTepHeTa), KpUTHUECKH OIICHUBATh
IIPOTUBOPEUYUBYIO U HEJOCTOBEPHYIO HH(POPMALIUIO;
YMEHUE MPUMEHSATh pPA3JIMYHbIE METOAbl W 3alpochl NpU IMOUCKE W 0TOOpe HHGpOpMAIMU H
COOTBETCTBYIOIINX JAHHBIX, HEOOXOAWMBIX Il BBIMOJHEHUS y4eOHBIX M IMO3HABATENBHBIX 3a1ad
OIPENIeIEHHOr0 THMA, NPUOOPETEeHHE ONbiTa B OOJACTH MCIOJIB30BaHUs HH(GOPMALMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTMH, OBJIAJICHUE KYJIbTYpOM AKTMBHOI'O HCIIOJIB30BAaHUS Pa3IMYHBIX
IIOMCKOBBIX CHCTEM, CAMOCTOSITEIbHO BBIOMPATh ONTUMAIIBHYIO (POpMY IIpe/ICTaBIeHHs MH(DOpMauK
U WUTIOCTPUPOBATh pEIIaeMble 33Ja4l HECIOXKHBIMU CXEMaMH, JAuarpaMMaMi, IpyruMu (opMamu
rpauKu U UX KOMOMHAIUSIMU,
YMEHHE HCII0JIb30BaTh U aHAIU3UPOBATh B MpOILEcCEe yUeOHOW M MCCIIEA0BATEIbCKOMN eATeIbHOCTH
MHGOPMALMIO O BIUSHHUU MPOMBIIUIEHHOCTH, CEJIBCKOTO XO3SIICTBA M TPAHCIOPTAa HA COCTOSHHE
OKpY>KaroIlel IPUPOIHOMN Cpenbl.

KoMmyHukaTHBHBIEe yHHBepcaibHble YueOHble 1elCTBUSA:
YMEHUS 33aJaBaTh BOIIPOCH! (B X0J€ AMAJIOra U (M) TUCKYCCUH) 1O CYLIECTBY OOCYKAaeMOW TEMBI,
(GbopMyIMpOBATH CBOU MPEAJIOKEHHSI OTHOCUTEIBHO BBIIIOJIHEHUS MPEATIOKEHHOH 3a/1auu;
YMEHUs MPEACTABIATh IOJYYCHHBIE DPE3YNIbTaThl ITO3HABATEIBHOM JEATEIBHOCTH B YCTHBIX H
IIACBMEHHBIX TEKCTaX; AEJIaTh MPE3CHTALUIO PE3YJIbTaTOB BBIIOIHEHUS XUMHUECKOTO IKCIIEPUMEHTA
(;1abopaTopHOro OIbITa, JAOOPAaTOPHOM PabOTHl MO HCCIEIOBAaHMIO CBOMCTB BELIECTB, y4eOHOIrO
IIPOEKTA);
YMEHHUS y4eOHOTO COTPYAHHYECTBA CO CBEPCTHHUKAMM B COBMECTHOM IO3HABATENBHOM WU
HCCIIEI0BATENbCKON JEATEIbHOCTH IPU PELICHUH BO3HUKAIOIUX MpoOIeM Ha OCHOBE y4€Ta O0IuX
MHTEPECOB M COTJACOBAHMS MO3UIMK (0OCYKICHHS, OOMEH MHEHHSIMH, «MO3TOBBIC IITYPMBI»,
KOOpAMHALIMS COBMECTHBIX IEHUCTBUI, ONPEACIEHUE KPUTEPUEB I10 OLIEHKE KayeCTBA BBIITOJIHEHHOU
paboThI U ApyTHE).

PeryasitTuBHbIC yHHBepCaJbHbIC y4eOHbIC 1eHCTBHSA:
YMEHHE CaMOCTOSITEIBHO ONPENEIATh LENU JIEATEIbHOCTH, IUIAHWPOBATh, OCYILECTBIATD,
KOHTPOJMPOBATh U MPU HEOOXOJUMOCTH KOPPEKTHUPOBATH CBOIO AESTENBbHOCTh, BEIOMpaTh Hanbosee
3¢ deKTUBHBIE CTIOCOOBI pelIeHus] YIeOHBIX U MO3HABATENBHBIX 33134, CAMOCTOATENIBHO COCTABIIATh
UM KOPPEKTHPOBATH IMPEMIOKEHHBIM aJrOPUTM JIEUCTBUM NPHU BBIIOJHEHUH 3aJaHUM C y4ETOM
MOJly4eHUsT HOBBIX 3HaHUM 00 u3yyaeMbIX OOBEKTaX — BEIECTBAX M PEAKLHUAX, OICHUBAThH
COOTBETCTBHE IOJYYEHHOI'O PE3YJIbTATA 3asBJICHHOM LI€JIM, YMEHHE HCIIOIb30BATh U aHAIU3UPOBATh
KOHTEKCTBI, ITpeiJIaraéMble B YCIIOBUU 3aJaHHM.

INPEMETHBIE PE3YJIbTATBI
B cocTaBe npeaMETHBIX Pe3ylbTaTOB M0 OCBOCHUIO 00SI3aTEIBHOIO COAEPKAHMS, YCTAHOBIEHHOTO

JTaHHOU (enepanbHON paboueil mporpaMMon, BBIIEISIIOT: OCBOSHHBIE O0YUYaIOITUMICS Hay4HbIE 3HAHUS,
YMEHUS U CTIOCOOBI IEUCTBUM, crielMPUISCKUE sl TPEIMETHON 00J1acTh « XUMUS», BUJBI ICSITSIIBHOCTH
M0 TIOJYYSHHUIO HOBOTO 3HAHMS, €r0 MHTEPIpETAINH, MPEoOpPa30BaHUI0 M MPUMEHEHHUIO B Pa3IUYHBIX
Y4€OHBIX U HOBBIX CUTYaIIHIX.

K KOHIY 06y‘-ICHI/I}I B 8 Kkiacce NpCAMETHBIC PE3YJIbTAThI HA 0a30BOM YPOBHE OOJDKHBI OTpaXaTb

c(OpPMHUPOBAHHOCTH Y O0yUaAIOUINXCS YMEHHI:

pPacKpbIBaTh CMBICT OCHOBHBIX XHUMHYECKHX TOHSATHUH: aToM, MOJIEKYyJda, XUMHUYECKHH DIIEMEHT,
MIPOCTOE BEIIECTBO, CJOKHOE BEIIECTBO, CMeCh (OJHOPOAHAs W HEOAHOPOIHAs), BaJCHTHOCTH,
OTHOCHTEIIbHASI aTOMHAasi M MOJIEKYJISIpHAsT Macca, KOJUYECTBO BEIIECTBA, MOJb, MOJISIPHAS Macca,
MaccoBasl JIOJII XUMHYECKOTO DJIEMEHTAa B COCIUHEHUH, MOJIAPHBIA OO0BEM, OKCHI, KHCIIOTa,
OCHOBaHHWE, COJb, OJJIGKTPOOTPHUIATECIHLHOCTh, CTENEHh OKHWCJICHHS, XUMHYEeCKas pPeaKIfus,
KIacCupUKALUA pPEaKIHid: PEeaKIUH COCTUHEHUS, PEAKIMU Pa3JI0XKEHUs, PEaKINH 3aMelIeHUs,
peaknuu oOMeHa, PK30- M JHIOTCPMHUUYECKHE PEaKIUH, TETUIOBOM 3(PPEeKT peakiuu, sapo aTtoma,
AJIEKTPOHHBINA CIIOW aToMa, aTOMHasi OpOWTallb, pagHyC aroMa, XMMUYECKas CBs3b, MOJSpHAS U



HETOoJIsIpHAasi KOBAJICHTHAas CBSI3b, MOHHAs CBA3b, MOH, KATHOH, aHWOH, PacTBOp, MaccoBas A0S
BelecTBa (MPOIICHTHAs KOHIIEHTpPAITUs1) B PaCTBOPE;

WJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATUM M MPUMEHSATH 3TH MHOHATHS TPHU
OMMCAHUU BEUIECTB U UX MPEBPALICHU;

UCIIOJIb30BAaTh XUMHUYECKYI0 CHMBOJHUKY JMJI COCTaBi€HHUS (OpPMYN BELIECTB U YpPaBHEHHI
XMMHYECKUX PEAKIIUM;

OTIpEe/EISATh BAJEHTHOCTh AaTOMOB JJIEMEHTOB B OWHApHBIX COCIUHEHHSX, CTENEHb OKUCICHHS
3JIEMEHTOB B OWHApHBIX COEIMHEHUSX, MPHUHAJICKHOCTh BEIIECTB K OINpeAeIEHHOMY Kiaccy
coeMHEHUI 1o Qopmynam, BHJ XUMHUYECKOH CBsA3M (KOBaJCHTHAs M MOHHAs) B HEOPTraHMYECKHX
COE/IMHEHMSIX;

packpsiBaTh cMbich Ilepuoanueckoro 3akona JI. M. MenpaeneeBa: 1€eMOHCTPUPOBATh MMOHUMaHUE
MEPUOINYECKON 3aBUCUMOCTH CBOMCTB XMMUYECKUX JJIEMEHTOB OT UX MoyokeHus B [lepuoanueckon
CUCTEME, 3aKOHOB COXPaHEHUsI MacChl BELIECTB, IOCTOSHCTBA COCTaBa, ATOMHO-MOJIEKYJISIPHOIO
yueHus, 3akoHa ABOraapo;

OMKCHIBATH U XapaKTepus3oBaTh TabmuuHyo ¢opmy I[lepuoanueckoil cucTeMbl XHUMHUYECKUX
AJIEMEHTOB: pa3jnyarh MOHATUS «rjaBHas noarpynmna (A-rpymnma)» u «mnobouynas noarpynna (b-
TpyIIa)», Majble U OOJBIINE MEPHOABI, COOTHOCUTh 0003HAUYEHUS, KOTOPBIE MUMEIOTCS B TaOIHIle
«Ilepuoguueckas cucrtema xumuueckux syemeHtoB JI. WM. MeHngeneeBa» ¢ 4YHMCIOBBIMHU
XapaKTePUCTHKAMH CTPOCHHUSI aTOMOB XMMUYECKHUX 3JIEMEHTOB (COCTaB M 3apsn siipa, o0IIee Yuciio
ANEKTPOHOB U paclpepeNieHUe UX 0 ANEKTPOHHBIM CIIOSM);

KJIaCCU(UIUPOBATh XMMHUECKHUE 3JIEMEHTbHI, HEOPraHUYECKUE BEIIECTBA, XUMUYECKHE peakluu (110
YHCITY ¥ COCTAaBY YYaCTBYIOIIUX B PEAKIIUHU BEIECTB, IO TEIIOBOMY P PEKTY);

XapaKTepu30oBaTh (OMHCHIBATh) OOIIME XHWMHUYECKHE CBOMCTBA BEIIECTB pA3IMYHBIX KJIACCOB,
MOATBEPKJasi ONUCAHUE NPUMEPAMH MOJEKYISIPHBIX YPaBHEHHUU COOTBETCTBYIOIIMX XUMHUYECKHUX
pEeaKuuii;

MIPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCMMOCTH OT MX KAa4€CTBEHHOI'O COCTaBa, BO3MOXXHOCTHU
MPOTEKAHNS XUMUYECKHUX MTPEBPAILCHUM B Pa3JIMUHBIX YCIOBUSIX;

BBIUUCIIATh OTHOCHUTEIBHYIO MOJEKYJISPHYIO U MOJIIPHYIO MacChl BEIIECTB, MAacCOBYIO JIOJIO
XUMHUYECKOT0 3JIeMeHTa 110 (opMylie COeAMHEHUS, MACCOBYIO JIOJIIO BEIIECTBA B paCTBOPE, IPOBOJAUTH
pacuéTel 10 ypaBHEHUIO XUMUYECKOM peakiuu;

MPUMEHATh OCHOBHBIE OIEpallMd MBICIUTENbHON AESTENIbHOCTH — aHAJIM3 W CUHTE3, CPaBHEHHUE,
0000111eHIe, CHCTEMATH3AINIO, KJIacCU(DHUKAINIO, BBISIBICHUE PUINHHO-CIIEICTBEHHBIX CBSA3EH — JIJIs
M3Y4YEHUsI CBOMCTB BEIIECTB MU XMMHUUYECKHMX DPEAKIHMM, €CTECTBEHHO-HAyYHbIE€ METOJbI MO3HAHUS —
HaOIo/IeHne, U3MEPEHNe, MOJIEIMPOBAHNE, IKCIIEPUMEHT (peabHBIN U MBICIICHHBIH );

CJIeI0BaTh MpaBUIaM MOJIb30BaHUSI XUMUYECKON MOCY 101 U 1a00paTOpHBIM 000PYI0BAaHUEM, A TAKKE
npaBwiaM oOOpallleHHuss ¢ BEUIeCTBAMM B COOTBETCTBHUM C WHCTPYKLIMSMHM 110 BBIIOJHEHUIO
71a00paTOPHBIX XUMHUECKUX OIBITOB 110 MOJYYEHUIO M COOMPaHMIO ra3000pa3HbIX BELIECTB (BOIOpOIA
U KHUCIIOpOJA), NMPUTOTOBJIEHHIO PACTBOPOB C OIpPEAEIEHHOW MacCOBOM J0Jeld pacTBOPEHHOTO
BEILIECTBA, MJIAHUPOBATh U MPOBOJUTH XMMHYECKUE DKCIEPUMEHTHI 110 PACIO3HABAHUIO PACTBOPOB
IEJI0YEH U KUCTIOT C MOMOIIBI0 HHIMKATOPOB (JTaKMyc, peHoN(TalIenH, METUIIOPAHK U JPYTHE).

K xonmy o6ydenust B 9 kJj1acce nmpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTPaXKaTh

c(OPMHUPOBAHHOCTh Y O0YUAIOIIUXCS YMEHUI:

PackpsIBaTh CMBICT OCHOBHBIX XUMHUYECKHX MOHATUN: XUMUYECKUHN 3JIEMEHT, aTOM, MOJIEKYJIa, UOH,
KAaTHOH, aHHOH, IPOCTO€ BEUIECTBO, CJIOXKHOE BEIIECTBO, BAJEHTHOCTH, HJIEKTPOOTPHULIATEIBHOCTD,
CTENEHb OKHUCIICHHs, XUMHUECKasl PEeaKIMsl, XUMHUYECKasl CBSA3b, TEIUIOBOW 3(peKT peakiuu, Moib,
MOJIApHBIA 00BEM, pacTBOp, DJIEKTPOJUTHI, HEIIEKTPOJUTHI, 3JIEKTPOIUTHYECKAsT TUCCOLUAIUS,
peakiMy MOHHOrOo OOMEHa, KaTajJu3aTop, XMMHYECKOe paBHOBECHE, OOpaTUMble M HEoOpaTHMbIe
peakIy, OKHCINTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKIIUN, OKHCIIUTEIb, BOCCTAHOBUTEIb, OKUCIEHUE U
BOCCTAQHOBJICHHE, QJJIOTPONHs, aM(OTEpHOCTb, XUMHUECKas CBs3b (KOBaJCHTHAas, HWOHHas,
MeTaJlJIn4ecKasi), KpucTajuinyeckasi pemeérka, KOppo3usi METaJIJIOB, CIUIABbl, CKOPOCTh XMMHUYECKOM
peakuuu, npeaenpHo fomyctumas konueHtpanus [1JIK BemecTsa.

NnnrocTpupoBaTh B3aMMOCBSI3b OCHOBHBIX XMMHMYECKUX MOHSTHM M IPUMEHATH 3TH IMOHATHS NPH
ONMCAaHUU BEUIECTB U UX IPEBPALICHUM.

Hcnonp30BaTh XMMHUYECKYI0 CHMBOJIMKY JJIsl COCTaBICHHMS (OpMyNn BEIIECTB M ypaBHEHHI
XUMUYECKUX PEAKLUN.



OnpenensTs BaJ€HTHOCTb U CTETIEHb OKUCIIEHUSI XUMUYECKUX DJIEMEHTOB B COEIUHEHUSAX PA3JINYHOTO
COCTaBa, NMPUHAMICKHOCTh BEIIECTB K ONpPEACNEHHOMY KJIAacCy COCOUHEHHUH MO (opMmynaMm, BHUJ
XUMUYECKOH CBS3U (KOBAJIECHTHAs, HOHHAs, METAJUINYECKAsl) B HEOPIraHWYECKUX COECUHEHUSX, 3apsij
MOHA 110 XUMHUYECKOU (opMyIie, XapaKTep Cpebl B BOJAHBIX paCTBOPAaX HEOPTAaHUUECKUX COCTUHEHUH,
THUII KPUCTAJUIMYECKON PEHIETKH KOHKPETHOTO BEIIECTBA.

PackpsiBats cMmbici [lepuonnueckoro 3akona 1. 1. MeneneeBa 1 A€EMOHCTPUPOBATh €0 IOHUMaHUE:
ONMCBHIBaTh M XapakTepu3oBaTh TabmuuHyro ¢opmy Ilepuonnyeckoit cUCTeMBl XUMHUYECKUX
AJIEMEHTOB: pa3NuyaTh MOHATUS «TJaBHAs moAarpynma (A-rpynma)» u «mobounas moxarpymmna (b-
Ipymnmna)», Majible ¥ OoJblIME MEepUOJbl, COOTHOCUTh OO0O3HAUCHMsI, KOTOpblE MMEIOTCS B
NEPUOINYECKON TabimuIe, C YHUCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS AaTOMOB XHUMHUYECKUX
3JIEMEHTOB (COCTaB U 3apsAl A1pa, o0lIee YNUCIIO NEKTPOHOB U paclpeie]IeHUe UX 110 JIEKTPOHHBIM
CJIOSIM), OOBACHATH OOLME 3aKOHOMEPHOCTH B U3MEHEHHM CBOMICTB JIEMEHTOB M MX COEIMHEHWH B
Ipeziesax MajbIX EPUOJIOB U INIABHBIX MOATPYII C YUETOM CTPOCHUS UX aTOMOB.
KnaccupunupoBaTb XMMHUYECKHE 3JIEMEHThI, HEOPraHMUECKUE BELIECTBA, XUMUYECKHE peakuuu (110
YHUCIy M COCTaBY YYacTBYIOLIMX B PEAKIUH BELIECTB, MO TEIUIOBOMY 3((deKTy, M0 HU3MEHEHHUIO
CTEINEHEH OKUCIICHUS] XUMUYECKHUX 3JIEMEHTOB).

XapakTepu3oBaTh (OMHUCHIBATH) OOIIUE U CICIU(PUIECKUE XUMHUUECKIE CBOMCTBA MPOCTHIX M CIIOKHBIX
BEUIECTB, [OATBEpXKAasl ONHWCAHWE MPUMEPAMU  MOJIEKYJSIPHBIX UM HMOHHBIX  ypaBHEHUI
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUIA.

CocTaBnsaTh ypaBHEHHUS SJEKTPOJMTHUUECKOW IHUCCOIMAIMN KHUCIIOT, IICJIOYe W COJIeH, MOJIHBIE U
COKpalIEHHbIE YpaBHEHUs peakUuid HOHHOIO OOMEHa, YpPaBHEHMsI pEaKLMi, MOATBEPKIAIOIIUX
CYLIECTBOBAHHME FEHETUUYECKOM CBSI3U MEXK]y BEILIECTBAMU Pa3JINYHBIX KJIACCOB.

PackppiBaTh CYIIHOCTh OKHCIIUTEIbHO-BOCCTAHOBUTEJIBHBIX PEAKIUN IOCPEACTBOM COCTaBICHUS
AJIEKTPOHHOIO OajlaHca 3TUX PEeaKLUH.

IIporHo3upoBaTh CBOICTBA BEIIECTB B 3aBUCHUMOCTH OT MX CTPOEHMS, BO3MOYKHOCTH NPOTEKAaHUSA
XMMHMYECKUX IPEBPAILECHNUN B PA3JIMUHBIX YCIOBHUSX.

BbluMCasATE OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MAacChl BEIECTB, MAacCOBYIO JIOJIIO
XHUMHAYECKOT0 3JIEMEHTa 10 OpMYJIie COeTMHEHHSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, TPOBOIUTH
pacu€Tel 10 YPaBHEHUIO XUMUYECKOU PEaKLUu.

Cobmro1aTh npaBuIa MoJIb30BAHUS XMMUUYECKOH MOCYI0M U 1TaOOpaTOpHBIM 000pYI0BAaHUEM, A TAKKE
npaBuiga oOOpalleHHs C BEIIeCTBAMM B COOTBETCTBHM C MHCTPYKLHUSAMHM IO BBIOJHEHUIO
71a00PATOPHBIX XMMUUYECKHUX OIMBITOB M0 MOJYYEHUIO U COOMpPaHUIO ra3000pa3HbIX BEIIECTB (aMMHaKa
U YTJIEKUCIIOTO Ta3a).

[IpoBoauTh peakuy, MOATBEPKIAIOLINE KaueCTBEHHBIH COCTaB Pa3IMYHBIX BELIECTB: paclO3HaBaTh
OTIBITHBIM MYTEM XJIOpH]I-, OPOMHUI-, HOJUI-, KapOoHaT-, ¢hocdar-, CUIUKAT-, CyIb(}aT-, THIAPOKCHI-
VOHBI, KATUOHBI aMMOHMSI U MOHBI M3Y4YEHHBIX METAJIJIOB, IPUCYTCTBYIOINE B BOJIHBIX PACTBOPAX
HEOpPraHMYECKUX BEIIECTB.

IIpMMEHSTh OCHOBHBIE ONEpPALMU MBICIUTEIBHON NEATEIbHOCTH — aHAJIW3 U CHHTE3, CPAaBHEHUE,
0000111€H1E, CUCTEMATU3AIUIO, BBISIBIICHHE IPUUNHHO-CIIEACTBEHHBIX CBSI3€H — /1715l U3yUeHUs CBOMCTB
BEUIECTB M XHUMHUYECKUX pEaklui, €CTeCTBEHHO-HAY4YHbIE METOJbl MO3HaHUS — HaOII0JEHHE,
U3MepeHue, MOJIeTMPOBAHUE, IKCIIEPUMEHT (peasIbHbI U MBICIICHHBIH).

TEMATHYECKOE INTAHUPOBAHHUE

8 KJIACC
KoaudecTBO yacoB JIeKTPOHHDIE
Ne HaumenoBanue
n/  pasienon u Tem Becer  Koutpoawsnsr  IlpakTuyeckn (unpposrIe)
n NPOrpaMMsbl 6p P 6 odpa3oBaTejbHbIE
ThbI ThI
porp 0 € pabo ¢ pabo pecypcsl

Pasnea 1. IleppoHayanbHble XUMHYECKHE NIOHATHS

11

XUMHUS — BayKHas

OGIACTE bubmuorexa [JOK
5 2 https://m.edso0.ru/7f4183
CCTCCTBO3HAHUA U 7C

MPAKTUYECKOMN



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

JeSTeTbHOCTH
4eI0BeKa
BemectBa u bubnmoreka [JOK
1.2 XUMHYECKUE 15 1 https://m.edsoo.ru/7f4183
peakuuu /c
Wroro no pazneny 20
Paznen 2. Baxkneiilme npeicTaBUTEIM HEOPraHUYECKUX BelIeCTB
Ezzﬂyx' bu6mmoreka [IOK
2.1 HOpOL. 6 https://m.edsoo.ru/7f4183
[TonsTue 06 7
OKCHJIax —
Bonopon.Ilonstue bubnmoreka [JOK
2.2 0 KHCJIOTax | 8 1 https://m.edsoo.ru/7f4183
COJISIX 7/c
Boma. PactBopsr. bubnmoreka [JOK
2.3 [Tonsitue 06 5 1 1 https://m.edsoo.ru/7f4183
OCHOBAHUSX 7ic
OcCHOBHBIE KJIacChl bubnuorexa [JOK
2.4 HEOPraHUYECKUX 11 1 1 https://m.edsoo.ru/7f4183
COCTUHCHUI 7c
HWroro no pazneny 30

Paznen 3. llepuoanuecknii 3axoH u [lepuoguyeckas cucrema xumuuyeckunx 3jaementon /1. U.
MenpeneeBa. CTpoeHue aToMoB. XuMuveckas cBsizb. OKUCINTEIbLHO-BOCCTAHOBUTEIbHbIE

peaxkiun
[Tepuoanueckuit
3aKOH H
Hepuoriecias bubnunoreka [JOK
3.1 cucrema 7 https://m.edsoo0.ru/7f4183
XUMHYECKUX 7
anemeHToB J[. U. —
Menpneneena.
Crtpoenue atoma
XuMudeckas
CBSI3b. bubmuorexa [JOK
3.2 OKMCIIATETLHO- 8 1 https://m.edso00.ru/7f4183
BOCCTAHOBUTEJIBH 7c

bl€ peaKIuu

Hroro no paszneny 15

PeszepBHOe Bpemst 3

OBUIEE KOJIMYECTBO

YACOB I1O 68 4 5
I[TPOT'PAMME

9 KJIACC

bu6mmoreka [IOK
https://m.edsoo.ru/7f4183
7c

bu6mmorexa [IOK
https://m.edsoo.ru/7f4183
ic

KoanuecTBo 4acoB

Ne HanmenoBanue
n/ | pa3sjesioB M TeM Becer  Kourpoabubt  IIpakruuecku
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(undpossbie)
o0pa3oBaTte/ibHbIE
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Pa3znes 1. BemecTBO 1 XUMHYeCKHE peaKIun

[ToBTOpEHME N
yriryoneHue bu6muotexa [JOK
1.1 3HAaHUH OCHOBHBIX 5 1 https://m.edsoo.ru/7f41a6
paszenoB Kypea 8 36
KJIacca
Ocuosnrre bubnunoreka LIOK
1.2 3aKOHOMCPHOCTH 4 https://m.edsoo.ru/7f41a6
XHMHHC?KHX 36
peakiui -
DIIEKTPOJIUTHYECK
asi JUCCOLMaIus. bubnunoreka LIOK
1.3 XuMHUYECKHe 8 1 https://m.edsoo.ru/7f41a6
peakiuu B 36
pacTBopax
Hroro no pazaeny 17
Pa3pen 2. HemeTa/uibl M HX COeTUHEHU ST
OOmas
XapaKTepUCTHKA Bu6moteka [JOK
2.1 XUMHYECKHX 4 https://m.edsoo.ru/7f41a6

snemeHToB VIIA-
rpynnsl. ['ajgoreHsl

36

OOmas
XapaKTeprCTiia bubnuoreka [IOK
2.2 XHMITCCIIX 6 https://m.edsoo.ru/7f41a6
sneMmeHToB VIA- 36
rpynmsbl. Cepa u eé -
COCIMHCHUS
OOmas
XapaKTEePUCTUKA
XUMHYIECKHUX bubnmorexa LIOK
2.3 s5ieMeHTOB VA- 7 https://m.edsoo.ru/7f41a6
rpymnmsl. A30T, 36
docdop u ux
COCIMHCHUS
OOmas
XapaKTEepUCTUKA
XUMHYIECKHUX bu6nunorexa LIOK
2.4 sneMeHTOB IV A- 8 1 https://m.edsoo.ru/7f41a6
Ipymnmsl. YTiaepos 36
Y KPEMHHH U UX
COCIMHCHUS
Hroro no paszneny 25
Pa3nen 3. MeTaabl 4 X COeAMHEHUS
OO0mue cBoicTBa bubmorexa LIOK
3.1 4 https://m.edsoo.ru/7f41a6
METAaJIJIOB
36
Baxwnetimme but6mmoreka [IOK
3.2 METaJUTbl U UX 16 1 https://m.edsoo.ru/7f41a6
COEIUHEHUS 36
Hroro o pasueny 20

Paznea 4. Xumus 4 OKpysKamoas cpeaa
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BemecrtBa u but6mmoreka [IOK

4.1 MaTepHasbl B 3 https://m.edsoo.ru/7f41a6
'KU3HU YeI0BEKA 36
Hroro mo pazueny 3
but6mmoreka [IOK
PesepBHOe Bpemst 3 https://m.edsoo.ru/7f41a6
36
OBUIEE KOJIMYECTBO
YACOB IIO 68 4 7
[TPOI'PAMME

YYEBHO-METOJUYECKOE OBECINEYUEHUE OBPA30OBATEJIBHOI'O ITPOLIECCA

OBS3ATEJIbHBIE YYEBHBIE MATEPUAJIBI 1J151 YHEHUKA

» Xumus, 8 kinacc/ I'abpuensa O.C., OctpoymoB N.I'., Cnaakos C.A., AKIHOHEpHOE 0OIIECTBO
«M3narenbcTBO «lIpocBemenue»

» Xumus, 9 xinacce/ I'abpuensia O.C., Octpoymos N.I'., Cnaakos C.A., AKnoHEpHOE 00IIECTBO
«MznatensctBo «IIpocBemienues

METOANYECKHUE MATEPUAJIBI IJISA YUYUTEJIA

la6puensa O. C. Xumusa. Mertogmueckoe mocobue st 8 Kimacca: yueO, mocodue s
obmieobpaszopar. opranuzauuit / O. C. TI'abpuensun, U. B. AxcénoBa, M. I'. OctpoymoB.—M.:
[Ipoceemienue. 2019

Ia6puensun O. C. Xumusa. COOpHHK 3aqady W yhnpaxkHeHW. § kimacc : yued, mocoOue ans
obmeoOpasosar. opranmzanuii. O. C. I'abpuensa. U. B. Tpuryouak. — M: IIpocsemienne, 2019

Ia6puensu O. C. Xumus. Meroauueckoe mnocobue it 9 kmacca : yued, mocobue ans
obmieoOpazoBar. opranumsanuii / O. C. Tabpuensu, U. B. AxcénoBa, U. I'. OctpoymoB.—M.:
[Ipocsemienue, 2019

INabpuensa O. C. Xumusa. COOpHUK 3adady U yHOpaxHeHHH. 9 kmacc : yued, mocobue s
obmeobpasosar. opranuzanuiiO. C. ['abpuensu, 1. B. Tpury6uak. — M: [Ipocsemienue, 2019

INabpuensu O.C. Xumus. HacronbHas kHura yuurens. 8 kiacc: meroguueckoe nocoodue / O.C.
I'abpuensu, H.I1. BockoboiinukoBa, A.B. fmykoBa. 3-e u3z., nepepad. — M.: lpoda, 2016.

INabpensa O.C. XuMuyecKkuil dKCIEPUMEHT B ImKoJie. 9 kiacc: ydebHo-meron. mocodue / O.C.
I'a6bpuensn, H.H. Pynos, B.. TonkynoB. — M.: Ipoda, 2016.

I'ypeBuu O.P. Temarnueckoe U NOYpOYHOE IJIAaHMPOBAHUE MO XUMHM: 8 Kiacc: K y4eOHUKY
O.C.I'abpuensina. — M.: Dx3ameH, 2016.

Hpoznos A.A. [ToypouHoe mianupoBanue 1no xumun: 9 kiacc: k yueonuky O.C.I'abpensina. — M.:
Ox3ameH, 2016.

I'opxoenko M.IO. [Toypounsie pa3padotku no xumuu: 9 kiacc. — M.: BAKO, 2017.

["abpuensn O.C. Xumusi. 8 kiacc: KOHTPOJIbHBIE U ITPOBEpOUHbIe paboThl. - M.: [Ipoda, 2018.

INa6puensu O.C., bepeskun [1.H. Xumus. 9 xmacc: KOHTpOJIbHBIE U MPOBEPOUHBIE PabOTHI. - M.:
Hpoda, 2018.

I'adbpuensa O.C., Pemeros I1.B., OctpoymoB W.I'. 3agaun mo XUMHH U CIIOCOOBI UX perieHus. 8-9
knaccel. — M.: JIpoda, 2018.

Ps6oB M.A., Hesckas E.IO. Tecter mo xumuu: 8 kiacc: xk ydeonuky O.C.I'abpuensaa. — M.:
Oxk3amen, 2019.

Ps6oB M.A., Hesckas E.IO. Tecter mo xumuu: 9 xmacc: xk yueOnuky O.C.I'abpuensna. — M.:
Oxk3amen, 2018.

MU D®POBBIE OPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU UHTEPHET
http://fcior.edu.ru ®enepanbHblii HEHTP UHGOPMAITMOHHO-00PA30BATENBLHBIX PECYPCOB
http://school-collection.edu.ru Eaunast komiekmus nudpoBbix 00pa3oBaTelibHBIX PECYPCOB
http://window.edu.ru Mudopmanmonnas cucrema «ExmHoe oKHO mocTynma K 00pa3oBaTelbHBIM
pecypcam»
http://ege.edu.ru Ilopran nHpOpMAMOHHOH Mo IEPKKK EANHOTO rocy1apcTBEHHOT0 SK3aMeHa
http://fipi.ru ®enepanbHBIii HKHCTUTYT MEAArOTHYECKUX U3MepeHui (nemoBapuanTel EI'D, 'TMA)
http://www.it-n.ru CeTb TBOpUYECKHUX YUUTEIICH



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

http://www.alleng.ru O6pa3oBarenbHbie pecypchl IHTepHETa HIKOJIBHUKAM U CTYJCHTaM

http://www.diofant.ru TTocsiien perreHuo 3a1a4 1Mo pa3IMYHbBIM HayKaM.

http://www.uroki.net [ToypouHoe 1 TeMaTH4eCcKOe MIIAHUPOBAHKUE, OTKPBITHIC YPOKH, METOTUUCCKUE
pa3pabOTKH, KOHCIIEKTHI YPOKOB, YU€OHUKH, TA0OpAaTOPHBIC, KOHTPOJIBHBIE pa0OTHI

http://www.uchportal.ru Yuurensckuii moprai - npe3eHTanuu, pa3padboTKu yPOKOB, TECTHI - BCE IS
YUUTEJISI

http://www.rusedu.info Marepuansl M0 MeETOAUKE INpenojgaBaHus ¢ wucnonb3oBanuem [1K;
pa3pabOTKH YPOKOB M BHEKJIACCHBIX MEPONPHATHI C HCIOJIb30BAHUEM KOMIIBIOTEPA; DJICKTPOHHBIC
yueOHbIe TOCOOUsI, CIIPAaBOYHHUKH U JIP.

http://pedsovet.su MHTepHET-COOOIIECTBO YYHUTEIIECH: MaTepHaabl I yYUTEIS: IUIAHUPOBAHHE,
peKOMeHJaunu, npe3eHTanuu. PopyM yuuTesneu.

http://infourok.ru/ TIpoekr "Wupoypok" mpemocTaBiseT KakIOMy YYHUTEIIO BO3MOXKHOCTh
my0JINKOBAaTh CBOM METOMYECKUE pa3pabOTKu
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