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IHHOACHUTEJIBHASA 3ATINCKA

[Iporpamma 1o XMMHH Ha YPOBHE OCHOBHOTO 00IIIET0 00pa30BaHUs COCTaBJICHA HA OCHOBE
TpeOOBaHUI K pe3yiabTaTaM OCBOCHHS OCHOBHOW 0OO0pa3oBaTelIbHON MpPOTpaMMbl OCHOBHOTO
obmero oOpaszoBanus, npencraBieHHbIXx B @I'OC OO0, a Takke Ha OCHOBE (enepaabHOI
paboueii mporpaMMbl BOCIIMTAHUSA U C YUYETOM KOHIICTIIMU MPENOIaBaHusl Y4eOHOTO MpeaMeTa
«XuMus» B o0pa3oBaTesIbHbIX opranuzanusx Poccuiickoit @eneparui.

3HaHUE XUMUH CITY)KUT OCHOBOU U JOPMHUPOBAHUS MUPOBO33PEHUS 00YJaAIOIIETOCS, €ro
IIPEJICTaBICHUI O MaTepUaIbHOM €AMHCTBE MUPA, BaXXHYIO POJIb UTPAIOT (POPMUPYEMBIE XUMUEN
MPEJCTABICHNUS O B3aMMOTIPEBPALICHUAX SHEPTUU M 00 SBOJIIOIUH BEIIECTB B MIPHPOJIE, O MYTAX
pemieHus TH00aNbHBIX MPOOJEeM YCTOWYMBOIO pa3BUTUSL YEJOBEUECTBA — ChIPbEBOM,
SHEPreTUYECKOM, MUILEBOM U SKOJIOTHYECKOI 0e3011acHOCTH, MPOOIeM 3ApaBOOXPaHEHUSI.

N3ydenune xumuu:

CIOCOOCTBYET peasn3ali BO3MOXHOCTEN JJIsl caMOpa3BUTUS U (OPMUPOBAHUS KYJIbTYpPHI
JUYHOCTH, €€ 001Iel 1 PyHKIIMOHATEHON TPaMOTHOCTH;

BHOCHT BKJIaJl B QOPMHUPOBAHNE MBIIIJICHHUS] U TBOPUECKUX CIIOCOOHOCTEN 00yJaromuxcs,
HaBBIKOB  MX  CaMOCTOSITEJIbHOM  y4eOHON  NIeATeNbHOCTH,  OSKCIEPUMEHTAIBHBIX U
UCCIIEIOBATENIbCKUX YMEHHH, HEOOXOJAMMBIX KaK B TIOBCEIHEBHOW JKM3HH, TaK U B
pohecCHOHATBHOM JIeATETLHOCTH;

3HAKOMHUT €O CHEU(UKON HAYYHOTO MBIIUIEHHUS, 3aKJIaJbIBA€T OCHOBBI IEIOCTHOTO
B3IJIs[1a HA €IMHCTBO MPUPOJbI U YETIOBEKA, SBISETCS OTBETCTBEHHBIM 3TarioM B (OPMUPOBAHUN
€CTECTBEHHO--HAayYHON IT'PaMOTHOCTH O0yJarOLUXCs;

cnocoOCTBYeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAyYHBIM
3HaHUSAM, K MPUPOJE, K 4YEIOBEKY, BHOCUT CBOH BKJIaJ B SKOJIOTHYECKOE 00Opa3zoBaHME
00yJaronuxcs.

Kypc xumum Ha ypoBHE OCHOBHOIO 00ILIero oOpa3oBaHHs OPUEHTHPOBAH Ha OCBOEHUE
00y4aroMMUCs CUCTEMbI NI€PBOHAYAIbHBIX MOHATHH XUMUHU, OCHOB HEOPraHUYECKOH XUMHU U
HEKOTOPBIX OTJEIbHBIX 3HAYMMbIX OHATUH OPraHU4eCKON XUMUH.

CrpykTypa cojaepKaHHs IPOrpaMMbl 110 XMMHHM CHOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxoaa k e€ mizydeHuro. ConepkaHue CKIIAAbIBACTCS M3 CUCTEMBl MOHATHH O XMMHYECKOM
9JIEMEHTE W BEIIECTBE M CUCTEMbI MOHATUH O XUMHUYecKOH peakuuu. OOe 3TU CUCTEMBI
CTPYKTYpPHO OpPraHM30BaHbl II0 IPUHIMILY IOCJIEIO0BATEIbHOIO Pa3BUTUS 3HAHMH Ha OCHOBE
TEOPETHUYECKUX MPEACTaBIECHUIN Pa3HOTO YPOBHSL:

— aTOMHO--MOJIEKYJISIPHOTO YU€HHsI KaK OCHOBBI BCEI'O €CTECTBO3HAHNUS;

— Ilepuoauueckoro 3akoHa /I. V. MenyeneeBa kak OCHOBHOTO 3aKOHA XMUMHUU;

— Y4€HHS O CTPOCHUHU aTOMa U XUMHUYECKOU CBA3H;

— MpeACTaBJIEHUHN 00 MEKTPOIUTUYECKON TMCCOLMALINY BEILIECTB B PaCTBOPAX.

OO1ee yucino yacoB, OTBEAEHHBIX I U3YYCHHs] XMMHH Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBanus, coctaBiseT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B Hezlen0), B 9 kinacce — 68
4acoB (2 yaca B HEJIENIO).
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IepBonauyagbHBIe XUMUYECKHE TOHATHS

IIpenmer xumun. Ponb XMMUM B )KM3HU 4elloBeKa. XUMUS B CUCTEME HayK. Tena U BemecTBa. duzndeckue
CBOWCTBA BEUIECTB. ATperaTHOe COCTOsIHHE BelecTB. [IoHATHE 0 METOAaxX MO3HAHUSA B XUMHUH. UHCTHIE BEIECTBA U
cmecu. CriocoObI pa3ieNieHns: cMecei.

ATOMBI U MOJEKYNbl. XUMUUECKHE MeMeHTbl. CHUMBOJIBI XMMHUYECKUX 3JeMeHTOB. IIpocTele U cioxHbIE
BellecTBa. ATOMHO-MOJIEKYISIPHOE YUCHHUE.

Xumnaeckast popmyna. BaneHTHOCTh aTOMOB XUMHYECKHX 3JIEMEHTOB. 3aKOH ITOCTOSHCTBA COCTaBa BEILIECTB.
OtHocurenbHas aToMHas Macca. OTHOCUTENbHAs MOJNEKyIspHas Macca. MaccoBasi 101s1 XMMHYECKOTO JIEMEHTa B
COEITHEHUU.

KonngectBo Bemecta. Monb. MondpHast Macca. BzauMocBs3b KonudecTBa, MacChl U YUCIA CTPYKTYPHBIX
eIMHHUI] BenlecTBa. PacuéTel o popMynaM XMMUUECKHUX COEANHEHUMH.

dusnueckre U XUMHUYECKHE SIBIEHMs. XUMUYecKas peakuus U e€ MpU3HaKu. 3aKOH COXPAaHEHHs MacChl
BellecTB. XUMUUeckre ypaBHeHus. Kiaccudukanus XMMUYECKUX peakiyil (COeNMHEeHMs, Pa3lIoKEeHHsI, 3aMeleHH s,
oOMeHa).

Xumuueckuii 3Kcnepumenm:

3HaKOMCTBO C XMMHUYECKOH IOCYIOH, TpaBWjIaMu paboThl B jabopaTopud W TpHEMamMH OOparieHHs c
71200paTOpHBIM 00OPY/IOBAaHUEM, N3yUYEHHE U ONMUCAHUE (PU3NYECKUX CBOMCTB 00pa3lioB HEOPraHUYECKUX BEIIECTB,
HaOmozieHne gusnueckux (IUIaBlieHUEe BOCKA, TasHUE JIbJa, PACTUPAaHHE caXxapa B CTYIKE, KMUIICHUE ¥ KOHJIEHCAIHs
BOIIbI) U XUMHUECKHX (TOPCHUE CBEYH, MPOKAJIMBAHWE MEIHOW IPOBOJIOKH, B3aUMOICHCTBHE MeNa C KUCIIOTOM)
SIBJICHUH, HAOJIOJICHHE M OIMCAHHWE NPU3HAKOB TMPOTCKAHMS XHMHUYECKUX peaknuil (pas3sioKeHHe caxapa,
B3aUMOJICHCTBHE CEPHOI KHCIOTHI C XJopuaoM Oapus, pasznoxenue ruapokcuna memu (ll) mpu HarpeBanum,
B3auMOJIeHicTBHE xkene3a ¢ pactBopoM conu menu (1), u3yueHne crioco0oB paszieneHus CMeceii: ¢ MOMOIIBIO MarHuTa,
¢unbTpOBaHUE, BBINAPUBAaHWE, AWCTWILLSILUS, XpoMaTtorpadusi, TNpOBENEHWE OYMCTKH [OBAapEHHOH COJIH,
HaOJII0/IeHNE 1 ONMCAaHKE PE3yNbTaTOB IPOBEIEHNUS OIIBITA, WUTIOCTPUPYIOLIET0 3aKOH COXPAaHEHHS MacChl, CO3laHue
Moieneil MoneKy (IapocTepKHEBBIX).

BaxkHeiilmue npeacTaBuTe M HEOPraHMYECKHUX BellleCTB

Bosnyx — cmech razos. Cocras Bo3ayxa. Kuciopon — anemeHT 1 npocroe BeuecTso. Haxoxaenue kuciaopona
B mpupojie, pu3nueckue U Xumudeckue cBoicrsa (peakuuu ropenus). Okcupl. [IpuMenenne kucinopoaa. CrocoObl
NOJTy4eHHs1 KHUCIOpoAa B JIaOOpaTOpuHM M MpOMBINIIEHHOCTH. KpyroBopor kucimopoma B mpupope. O30H —
QJUTOTPOIHAsE MOAU(DUKALNS KUCTIOPOA.

TerutoBoi 3 heKT XUMUIEeCKOH peaKuy, TEPMOXUMHUIECKHE YPAaBHEHHUS, K30~ U SHAOTEPMHUUYECKUE PEAKIIUH.
TommBo: yroib M MeTaH. 3arpsi3HEHNE BO3yXa, yCHIEHHE TApHUKOBOTO 3 deKTa, pa3pymeHue 030HOBOTO CIIOS.

Bonopox — anemeHT u npocroe BeniecTBo. HaxoxaeHue Boropona B mpUpone, GU3ndeckue U XUMHIECKHe
CBOMCTBa, IPUMEHEHHE, CIIOCOObI MoMy4eHus. KucaoTs! u conu.

MossipHBIit 006E€M Ta30B. Pacy€rhl o XUMUYIECKUM YpaBHEHUSIM.

®duznyeckue cBoicTBa BoIbl. Bona kak pactBopurens. PacTtBopsl. HackileHHbIE 1 HEHACBIILIEHHBIE PACTBOPBL.
PacTBOprMOCTE BemiecTB B Bozie. MaccoBasi TOJISI BEIIECTBA B pacTBOpe. XUMHUIECKHAE CBOWCTBA BOABL. OCHOBaHUS.
Pornp pacTBOpoB B IpHpOAE M B JKW3HHU dYesoBeka. KpyroBopoT BoAsl B NMpHpoAe. 3arpsa3HEHHE MPUPOTHBIX BOI.
OxpaHa 1 OYMCTKA IIPUPOAHBIX BOI.

Knaccudukarms Heopranudeckux coenuHenuit. Oxcuiabl. Knaccuukanmsi OKCHIOB: colleoOpa3yromue
(ocHOBHEIE, KHCIIOTHBIE, aM(OTEepHBIE) U Hecoeobpasyromme. Homenknatypa okcnioB. Ousnueckne nu XMMHUYECKHE
cBoiicTBa okcu10B. [lonydyeHne OKCUIOB.

OcuoBanwus. Kinaccudukaiys ocHOBaHU: MENOYH U HEPACTBOPUMbIC OCHOBaHMs. HoMeHKIaTypa OCHOBaHHIA.
®u3nyecKkre 1 XMUMUYECKHE CBOMCTBA OCHOBaHUM. [lomydeHrne ocHOBaHUI.

Kucnorer. Kimaccudukanus xucnor. Homenknatypa kucimor. OU3UUEcKie U XUMUIECKHE CBOMCTBA KHCIIOT.
Psn akruBHoctn MeramioB H. H. bekerosa. Ilonyuenue kucior.

Comu. HomeHkmarypa coneit. ®uzndeckre n XuMIdeckue cBoricTBa coneil. [lomydenne comeit.

I'eHeTnueckas CBsI3b MEX/Ty KJIaCCaMH HEOPTAaHUIECKHUX COSANHEHHUM.

Xumuueckuit Ikcnepumenm:

Ka4eCTBEHHOE OINpEAEICHUE COAEPKAHUS KHUCIOPOAa B BO3AYyXE, TMOMyUeHHE, COOMpaHNe, PACIIO3HABAHUE U
N3y4eHHE CBOWCTB KHCIIOpPO/a, HAaOIIOJeHNE B3aNMO/ICHCTBHS BEIIECTB C KUCIOPOIOM U YCIIOBUSI BOSHUKHOBEHUS U
TIPEKpalieHnsi TopeHus (TmoXxapa), O3HAKOMJICHHE C 00pa3laMu OKCHIIOB W ONMCAaHHE HX CBOWCTB, IOIydYEHHE,
cobupanmue, pacrnosHaBaHHE u H3y4eHHE CBOJCTB BOZOpOJA (ro



N3ameHeHnsa O3 no omonorum 2023

Ok3ameH no 6uonoruun naet 2,5 yaca — 150 muHyT. BHMaHuWe, BpeMs ak3ameHa
cokpaTtunm Ha nonyaca! A coeTyto nonpoboBaTth pelaTb BapuaHTbl C TalMepoMm, YTOObI
TOYHO ObITb YBEPEHHBLIMU B TOM, YTO Ha 3K3aMeHe Bbl BCE yCreeTe.

Ho no cakty, aToro BpeMeHu npekpacHo xsaTaeT, YTobbl NpopeLlaTh 3afaHus, NPoOBEPUTL
nx n nepeHectn B 6naHk otBeToB. Ewwe Ha OIS no 6uonormnm 2023 MOXHO NonNb30BaTbCSA
NIMHENKON N HEMPOrpaMMUPYEMbIM KanbKynsaTOPOM.

Kakue nameHenus 6yayr B OI'd no 6uonorumn 2023?

B aTOM rogy BCce n3MeHeHus B 3K3aMeHe 3aTparnBatoT NepBYo YacTb, BO BTOPOW YacTu
N3MEHEHUI HeT.

Cokpatunnu KonmyecTBo 3agaHnin — ¢ 29 ao 26. Tak BbILWSO, YTO B NEPBON YacTu paboThl
ybpanu Tpu 3agaHus.

YUTo yamBuTENBHO — MaKCMMasibHbIA NePBUYHbIN Gann yBenu4yusncs n tenepb paBeH
48 (B 2022 roay 6bin 45).

HecmoTpsi Ha TO, YTO 3afaHu CTano MeHbLUe, hopmMaT MHOIMMX 3af4aHUN Obin N3MEHEH U
MX CTanm oueHmBaTb OOMbLUMM KONIMYECTBOM DanmnoB. 3To KacaeTca nuHun 2, 6, 14, 16,19
n 20. 3agaHna Tenepb bonbLUe Noxoxu Ha EID, noatomy s coBeTyto 06paTtnTb Ha HUX
npucTanbHOEe BHUMaHNE N HapeLlaTb 3apaHee.

Kctatn, B nnHumn 21 npegcrasneHbl 3agaHna no popmaty 2 nuHum ns ErS.

Ctpyktypa OIN'd no 6uonorumn 2023

BapuaHT cocTouT 13 ABYX YacTen: 3aaHns C KpaTkMM OTBETOM U 3aaHNA C pa3BepHYTbIM
0TBETOM. /X MOXHO pasgennTb Ha TpY YPOBHS CIIOXHOCTU (6a30BbIN, MOBbLILLEHHbIV U
Bblcokun). Kctatu, ctpyktypa OIS noxoxa Ha EM3. Ecnu Bbl ycnewHo caagvte 9k3aMeH B
9 knacce, rotoButbcsa B 11 knacce byaet npolue.

YpoBHu cnoxHoctu B O3 no 6uonorumn 2023

B ak3ameH BxogaT 26 3agaHunin. Ecnu Bbl pelumnTe Bce naearnbHo, nonyynte 48 — notom mnx
NnepeBOAAT B OLEHKY No natnbanneHon wkane. Makcumym 3a nepsyto Yactb — 35 6anna
(73% ot Bceu paboThl), 3a BTOpyto 13 (27%). MNpun nogrotoBke Heobxoaumo pasbupatb u
npopabaTbiBaTb 06e YyacTu. OHM O4MHAKOBO BaXHbl, HO pa3numyarTcs no opmaTty U

CTPYKTYpe.

lNepBas yacTtb

MepBasi YacTb cCOCTOUT U3 21 3aaaHuUs], B OTBETE Ha KOTOPbIE HY)XXHO ykasaTb Ludpy unm
cnoBo. 3aaHus GbIBatOT NATU pasHbIX (HOPMaTOoB.

[MaTb TECTOBbIX 3a4aHNN — OTBET B BMAE OQHOWN LMdpbl, KOTOpas COOTBETCTBYET HOMEPY
NpaBWNbHOro BapuaHTa:



peHue), B3auMojeWcTBue Bogopoma ¢ okcupoMm e (I1) (BO3MOXKHO HCIONB30BaHME BHIIEOMATEPHAJIOB),
HaOroieHre 00pa3IoB BEIIECTB KOJIWYECTBOM | MOJb, HCCIEOBaHHE OCOOEHHOCTEH pAacTBOPEHHMS! BEIIECTB C
pa3IM4YHON pPAaCTBOPHMOCTHIO, TPHUTOTOBIICHHE pACTBOPOB C ONPEAEIEHHONH MacCOBOW JOJIe pacTBOPEHHOTO
BEIECTBA, B3aWMOAEHCTBHME BOABI C MeTallaMd (HaTpueM W KajboueM) (BO3MOXKHO —HCIIOJIb30BaHUE
BHIEOMATEPUAIIOB), HCCIEJOBAaHHE O0Opa3loB HEOPraHWYECKMX BEIIECTB pPa3JIMUHBIX KIJIACCOB, HAOIIO/IECHNE
W3MEHEHHs] OKpacKH MHIMKATOPOB B PACTBOPax KUCIOT M IleJouel, n3ydeHne Baumoneiicteus okcuaa meau (1) ¢
pacTBOPOM CEpHOW KHCIOTBHL, KHCIOT C METaJUlaMH, peakluid HeWTpajau3alud, IOJTy4YeHHE HepacTBOPUMBIX
OCHOBaHHH, BHITECHEHHE OJJHOTO METaJlla IpyrMM U3 PacTBOpa COJIH, PELICHHE HKCIIEPUMEHTAIIBHBIX 3a/1a4 10 TeMe
«BaxHeime K1acchl HEOPraHUYECKUX COSIUHEHUID.

Ilepnonnueckuii 3axoH u Ilepmogmueckas cucreMa xumMudeckux 3iementoB [I. M. Menpeneesa.
Ctpoenune atoMoB. XumMuieckas cBsi3b. OKHCJIUTEIHHO-BOCCTAHOBUTEIbHBIE PEAKIINT

[lepBble mOMBITKM KiIaCCU(HUKAUN XMUMHUYECKHX AJIEMEHTOB. [IOHATHE O TpyHNmax CXOJTHBIX 3JIEMEHTOB
(mwenoyHble W IIENOYHO3EMENbHBIE METaJUIbl, TaJIOTeHbl, HHEPTHBIE Tasbl). DJEMEHTHI, KOTOpbIE 00pa3yroT
amMQOTepHbIE OKCHIIBI U THAPOKCHUIBI.

Ilepuonuueckuit 3akoH. Ilepuonnueckas cucrema xuMudeckux oanementoB J[. M. Menneneesa.
Koporkomnepronnass u mimHHONepuoaHas (opmbl [lepromuueckoil cucrembl xumuueckux snemenros [I. .
MenpeneeBa. [lepuoabt u rpymmnbl. DPu3MuecKuil CMBICT TIOPSAKOBOIO HOMEpa, HOMEPOB II€pHUOJa M TPYIIIBI
JJIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX siziep. M3oTonbl. DnekTpoHbl. CTpoeHHE IEKTPOHHBIX 000JI04EK aTOMOB
nepBbIx 20 xuMudeckux snemeHToB [lepuonuueckoii cucremsl J[. Y. MenneneeBa. XapakTeprUCTHKa XUMHUYECKOTO
3JIEMEHTA 110 ero nojoxeHuto B [lepuoauueckoii cucrteme /1. 1. Menaeneena.

?)aKOHOMepHOCTI/I U3MCEHCHUS paguyca aTOMOB XUMHWYECKUX DJIEMEHTOB, METAININICCKUX U HEMETAJITTNICCKUX
CBOMCTB 10 TPYyIIIaM U NIEPHOMAM.

3navenue [leproandeckoro 3akoHa u [leproarueckoil CHCTEMbI XMMUYECKUX 3JIEMEHTOB JUIsl PA3BUTHS HAYKU
u npaxktuku. /. . MenzaeneeB — yu€Hblil U rpaykJaHVH.

Xumuueckas cBsi3b. KoBaneHTHas (MOJsIpHAs U HETIONSPHAsS) CBSA3b. DIEKTPOOTPHIIATEIEHOCTE XUMHYECKIX
J1eMeHTOB. MIoHHAas CBA3b.

Crenenp  okucneHusi.  OKHCIUTENIbHO--BOCCTAHOBUTEIbHBIE — peakiuu. [Ipomecchl  OKHUCIIEHHS |
BOCCTaHOBJIEHUsI. OKHCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuit 3kcnepumenm:.

U3ydeHue oOpa3LoB BEIIECTB METAUIOB M HEMETA/UIOB, B3aMMOACHCTBHE I'MAPOKCHA LIUHKA C PacTBOPaMHU
KHUCJIOT U IIeJIOYeH, IPOBEIEHHE OIBITOB, MILTIOCTPUPYIOIIUX IPUMEPBI OKUCIUTENBHO-BOCCTAHOBUTENBHBIX PEaKIUi
(ropenue, peakIiii pa3ioKeHHs, COSAUHEHHUS).

Mescnpeomemnoie ceaszu

Peanuzanus MEXIpEAMETHBIX CBSI3e€M IpHM H3YYCHHH XUMHH B 8§ KJacce OCYIIECTBISIETCS dYepes
UCIIONB30BAaHHE KaK OOLIMX €CTECTBEHHO--HAYYHBIX HOHATHH, TaK M IOHATHH, SBJIAIOIIMXCA CHCTEMHBIMH I
OTZEJBHBIX IIPEAMETOB ECTECTBEHHO--HAYYHOT O IUKIIA.

OOIIe ecTeCTBEHHO--Hay4dHbIe IMOHATHS: Hay4dHBIH (akT, I'MIOTe3a, TEOpus, 3aKOH, aHAIW3, CHHTE3,
KJIacCU(HKaLUs, NEPUOANIHOCTD, HAOIIOIEHNE, SKCIIEPIMEHT, MOACIUPOBAHUE, H3MEPEHHE, MOJEIb, SBICHHUE.

@dusnka: MaTepus, aToM, 3JIEKTPOH, IIPOTOH, HEWTPOH, NOH, HYKJIHI, H30TOIIBI, PaIHOAKTHBHOCTD, MOJIEKYJIa,
SIIEKTPUYECKUHA 3apsl, BEIIECTBO, TENO, 00BEM, arperaTHOE COCTOSHHME BELIECTBA, ras, (M3HYECKUE BEIHYHHB,
€IMHHUIIBI I3MEPEHH, KOCMOC, TUIaHETHI, 3BE3/161, CoNHIIE.

buonorus: porocunres, apixanue, ouochepa.

Ieorpadust: atMocdepa, runpocdepa, MEHEPAIIBI, TOPHBIE IIOPOIBL, TOJIE3HBIE HCKOITAeMBbIE, TOIUTHBO, BOJHBIE

pecypcesl.
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BemmecTBo 1 XMMHUUYecKas peakuus

Ilepronuueckuii 3akoH. Ilepuonuueckas cuctema xumudeckux uiementos [I. M. MengeneeBa. CtpoeHue
aTOMOB. 3aKOHOMEPHOCTH B N3MEHEHHHN CBOWCTB XUMHUYECKHUX JIEMEHTOB MEPBBIX TPEX MEPUOAOB, KaIHsl, KATBLHS 1
HX COSMHEHUI B COOTBETCTBUH C IOJIOKEHUEM 3JIEMEHTOB B Ileproandeckoi cucTeMe U CTPOSHHEM X aTOMOB.

CrtpoeHue BellecTBa: BUIBl XUMUYECKON CBA3HM. THIIBI KPUCTAIUIMUECKUX PELIETOK, 3aBUCUMOCTh CBOMCTB
BEIIECTBA OT TUIA KPUCTAJUINYECKOM PEIETKH U BUAA XUMHYECKOH CBA3H.

Knaccudukanms u HOMEHKIIaTypa HEOpraHMYECKUX BEIIECTB. XMMUUECKHE CBOWCTBA BEIIECTB, OTHOCSIIIUXCS
K pa3slUYHBIM KJIACCAaM HEOPTaHWYECKUX COEIMHEHUH, reHeTn4ecKas CBA3b HEOPraHUYECKHX BEILECTB.

Knaccudukanms XMMHUYECKHX peakui MO Pa3IMYHBIM NpH3HAKaM (110 YHCIY M COCTaBy Y4acTBYIOUIMX B
peaKkuuy BEUIECTB, MO TEIIOBOMY 3((EeKTy, M0 M3MEHEHHUIO CTENEHEeH OKUCICHUs XUMHYECKHUX 3JIEMEHTOB, MO
00paTUMOCTH, TI0 YYaCTHIO KaTaJn3aTopa). DK30- ¥ SHIOTEPMUYECKHE PEaKINU, TEPMOXUMHIECKUE YPaBHEHHUSI.

[ousiTre o ckopocTn xummudeckoii peakiuu. [loHsTHe 006 00paTUMBIX U HEOOPATUMBIX XMMUUECKUX PEAKIIHIX.
[oHsiTHE O TOMOTEHHBIX M TeTepOreHHbIX peakimsx. [loHsTue o karanuze. [IoHATHE O XMMHUYECKOM PaBHOBECHH.
@DaxTOpBI, BIUIONME HA CKOPOCTh XMMHUYECKOHN Peakiy U MOJ0KEeHHEe XUMUYECKOTO PaBHOBECHSL.

OKHCIUTENTHbHO-BOCCTAHOBUTEILHBIE PEAKIMU, SJIEKTPOHHBIN OallaHC OKUCIMTENTHLHO-BOCCTAHOBHUTEILHOM
peakiu. CocTaBieHUE YpaBHEHHI OKUCINTENbHO--BOCCTAHOBUTENBHBIX DPEAKLUUH C MCHOIb30BAHHEM METoNa
JIEKTPOHHOTr 0 OanaHca.

Teopus eKTPOTUTHYECKON AUCCOLHUAIINMN. DIEKTPOIUTHI U HEdNIEKTPOIUThl. KaTHoHbl, aHHOHBI. MexaHnu3m
Jucconrany BEHICCTB C pas3IMYHbIMU BUIAAMH XAMUYECKOH cBs3u. CTerneHb JHUCCOIMalINH. CunbpHbIE H cna61)1e
3IEKTPOJIUTHL.

Peakiiin MOHHOrO oOMeHa. YCIIOBUSI NMPOTEKaHUs] peaklUil MOHHOI'O OOMEHa, MOJHbIE M COKpaIlEHHBbIC
HOHHBIE ypaBHEHHUs peakiuii. CBoHCTBa KHUCIIOT, OCHOBAaHHUH U COJIEH B CBETE MPECTaBICHUN 00 3JIEKTPOTUTHYECKON
nucconyanyy. KauectBeHHbIe peakivu Ha HOHEL. [loHSATHE 0 ruaponu3e conen.

Xumuueckuii sIkcnepumenm:

O3HAaKOMJIEHHE C MOJIEIISIMU KPUCTAIMIECKUX PEIIETOK HEOPTaHUYECKUX BEIIECTB — METAJIOB M HEMETAIJIOB
(rpaduta u anmmasa), CIOXKHBIX BEILECTB (XJIOPHUAA HATpPUS), HCCIEOBaHHE 3aBUCUMOCTH CKOPOCTH XUMHYECKOW
PEaKIMy OT BO3AEHCTBUSA Pa3IHUHBIX (DAKTOPOB, HCCIEAOBAHHUE MICKTPOIPOBOIHOCTH PACTBOPOB BEILECTB, IIPOLEcca
JUCCOLMAIMN KHUCIIOT, IIeNoYed U coiel (BO3MOXKHO MCIIONB30BAaHUE BHUAEO MAaTepUalioB), MPOBEACHHUE OIBITOB,
WUTIOCTPUPYIOIINX TMPU3HAKUA NPOTEKaHUS pPEaKkUui MOHHOro oOMeHa (oOpa3oBaHHE OCalKa, BBIACICHHE Tasa,
00pa30BaHUE BOABI), ONBITOB, WTIOCTPUPYIOIIUX IPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTENILHBIX Peakiyii (ropeHue,
pEaKLUK pa3IoKeHHs], COSIMHEHNST), PACIIO3HABAHNUE HEOPTaHMYECKUX BELIECTB C TOMOIIBIO KAUECTBEHHBIX PEaKIUi
Ha MOHBI, pEIICHUE IKCIIEPUMEHTAIBHBIX 3a/1a4.

HeMeTtanabl 1 uX coeTUHEHUS

OOmas xapakTepucTHKa ragoreHoB. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEpHBIC CTEIEHH OKUCICHHS.
Ctpoenne u (uU3MYECKHE CBOMCTBA IIPOCTHIX BEIECTB — IaJOreHOB. XMMHUYECKHE CBOMCTBA HA IpHUMEpE XJIOpa
(B3auMozeiicTBUE € MeTaJIaMH, HeMeTalilaMu, mienodamu). XiopoBogopon. ColsiHas KHCIOTa, XUMHUYECKHE
CBOICTBa, NOJIYYEHHE, IpUMEHEHHUe. J[elcTBUE XJIOpa M XJIOPOBOLOPOJAa HAa OpPraHM3M 4eJoBeKa. BakHeiime
XJIOPUIBI U MX HAXOXKACHHE B IIPUPOJIE.

O6mas xapakrepuctuka 31eMeHToB VIA-rpymmsl. OcoOEHHOCTH CTPOSHHS aTOMOB, XapaKTepHBIE CTEIEHU
okucnenus. CrpoeHue M (QU3MUECKHME CBOICTBAa IPOCTBIX BEHIECTB — KHCIOPOZA M Cephl. AJIIOTPOINHEIC
MoAU(HKAIMU KHCIOpoja M cepbl. XHMHYECKHe CBOWCTBA cepbl. CepoBOAOPOA, CTpoeHHE, (H3UYECKHE H
XUMHuUeckre cBoiicTBa. OKcuabl cepbl Kak MPEACTaBUTENM KHCIOTHBIX OKCHIOB. CepHas KHCIOTa, (GU3MUECKHE U
XIMHYeCKHe CBOMCTBa (0OIIMe Kak MPEeICTaBHTENS KiIacca KHUCIOT W crermuduyeckue). XUMHUUECKHE DPEaKIuy,
JIeKaIFe B OCHOBE IIPOMBIIUICHHOTO CIIOC00a MOMy4YeHus! cepHoi Kucnotsl. [Ipumenenne cepHoit kucnotsl. Conu
CepHOW KHCIIOTHI, Ka4eCTBEHHasl peakiys Ha cynbpaT-noH. HaxoxneHue cepbl m e€ COSOTWHEHHWH B TPUpPOIE.
XUMHYECKOE 3arpsA3HEHNE OKPYKAIOIIEH Cpebl COeNMHEHUSIMH Cephl (KHCIOTHBIE NOXKH, 3arpsi3HEHNE BO3LyXa U
BOIOEMOB), CIIOCOOBI €T0 MPEIOTBPAIICHHS.

OObmas xapakTepucTika 31eMeHToB VA-Tpynmsl. OCOOCHHOCTH CTPOCHUS aTOMOB, XapaKTepHBIE CTECIICHU
OKHCIIEHHS. A30T, paclipocTpaHEHUE B IPHPOAE, HU3HUECKHE 1 XUMUYECKHe cBoiicTBa. KpyroBopot a3ora B mpupore.
AmMHaK, ero (pu3nveckre 1 XMMHUIECKHE CBOWCTBA, MOTydeHHe U npuMeHeHne. Conn aMMoHMs, uX (usnyeckne u
XMMHUYECKHE CBOIMCTBA, MpUMeHeHHe. KauecTBeHHas! peakiys Ha HOHbI aMMOHUSL. A30THAsI KHCIIOTa, €€ MOTydeHHE,
¢usmueckne W XUMHYECKHE CBOWCTBAa (0OmME Kak MPEACTaBHUTENS Kiacca KUCIOT M CIenH(HUYECKUE).
Hcnonp3oBaHre HUTPATOB M COJMEH aMMOHMS B KadeCTBE MHHEPAIBHBIX ynoOpeHHH. XHWMHUYEeCKOoe 3arps3HeHne
OKpYXarolleH Cpe/ibl COSIMHEHUIMH a30Ta (KUCIOTHBIE T0XK/IH, 3arpsi3HEHHE BO3TyXa, OYBHI 1 BOZ0EMOB). Doctop,



aJToTpoIHEIe MomuduKamu dochopa, pusndeckue U xumudeckue coiictea. Okcun dochopa (V) u dochopras
KHCIoTa, (pu3nueckne U XMMHYEeCKHue CBOWCTBA, moiaydeHue. Vcnoms3zoBanue ¢ocdaToB B KauecTBE MUHEPAIBHBIX
ynoOpeHuit.

OOmas xapakreprcTuka 3eMeHToB |VA-rpynmel. OcoO€HHOCTH CTPOEHHST aTOMOB, XapaKTEpHBIE CTEIIEHH
OKHCIIEHHA. YTJepos, auIOTPOIHbIE MOIMU(HKALNH, PACHpOCTpaHEeHHEe B NpHUpoie, (H3MYECKHe M XUMHUYECKHE
cBoiictBa. AzncopOuusa. KpyroBopor yrieponma B npupoge. Okcunmsl yriepoaa, uX (U3MUECKHE U XUMHUYECKHUE
CBOICTBa, JEHCTBHE Ha >KUBBIE OPraHU3MBI, MONYYEHHUE W MPUMEHEHHE. DKOJIOTHYECKHe TPOOJIEMBI, CBSI3aHHBIE C
okcunoM yraepona (1V), rumoresa ri00anpHOrO MOTEIUICHHS KIIMMAaTa, TAPHUKOBBIA 3(h(eKT. YTombHas KUCIIOTa H
e€ conu, uX (pu3nUecKre U XUMHYECKUE CBOWCTBA, TOJy4eHHE U TpUMeHeHne. KauecTBeHHas peakiys Ha KapOoHaT-
noHbl. Vcrions3oBanue KapOOHATOB B OBITY, MEAIUIIMHE, TPOMBIIUICHHOCTH M CEJTLCKOM XO3SHCTBE.

[lepBoHauanpHBIE TOHATHUSI 00 OPraHUYECKUX BELIECTBAX KaK O COSUHEHHSIX yrieposa (MeTaH, 3TaH, STHJICH,
alleTHJICH, 3TaHOJ, TJINIEPUH, YKCyCHasl Kuciora). IIpupoaHble HICTOYHUKH YTIIEBOOPOIOB (YToiib, IPUPOIHBIH a3,
HedTh), MPOAYKTHI UX INepepaboTku (OEH3WH), UX POJIb B OBITY W MPOMBINUICHHOCTH. [loHsATHE O OMOJIOrHYecKu
BaXHBIX BEILIECTBaX: XXHMpax, OenKax, yriaeBojaXx — M WX POJM B JXKM3HM uelloBeKa. MarepualibHOe eAWHCTBO
OpPraHUYECKUX M HEOPTaHUYECKUX COSANHEHUH.

Kpemnmid, ero ¢pusuueckne 1 XMMUYECKUE CBOWCTBA, MONydeHUe U npuMeHeHne. CoeIMHEHUS KPEMHUS B
npupone. O6mue mpeacrasiaenust 00 okcuae kpemuus (1V) u kpemuueBoii kucnore. CHIMKATBI, MX UCIOIB30BaHUE
B OBITY, B NPOMBIIUIEHHOCTH. BakHeWIne CTpOWTENbHBIE MaTepuallbl: KepamMHKa, CTEKJIO, LEeMEHT, OeTOH,
xesne300eToH. [IpobieMbl 6e30MacHOro NCTIOIb30BAHKS CTPOUTEIBHBIX MAaTEPHUAIIOB B TIOBCEAHEBHOM KHU3HH.

Xumuueckuii sIxkcnepumenm:

U3y4eHHe O00pa3lloB HEOPTaHMYECKUX BEIECTB, CBOMCTB COJSIHOW KHCJIOTBI, NPOBE/ICHNE KayeCTBEHHBIX
peakuuii Ha XJIOPUA-MOHBI W HaONIOJieHHE IMPU3HAKOB MX IPOTEKaHHMs, OMBITHI, OTpakaroliue (Quinueckue u
XMMHYECKHE CBOMCTBA TAJIOTEHOB U UX COSIMHEHNH (BO3MOXKHO MCIIOJIh30BAaHHE BUIIEOMATEPUAIIOB), O3HAKOMIICHHE
¢ obOpasuam# XJOpHIOB (TaJOreHHIOB), O3HAKOMJICHHE C oOpaslaMu cepbl M e COeAMHEHHSIMHU (BO3MOXKHO
UCIIOJIb30BAaHUE ~ BUJIEOMATEpUANIOB), HaONIOAeHME Tpolecca oOyriauMBaHMs  caxapa MO JIeWCTBHEM
KOHIIGHTPUPOBAHHON CEpHOM KHCIIOTHI, H3Y4YE€HHE XUMHYECKHX CBOWCTB pPa30aBICHHONM CEpHOM KHCIIOTHI,
NPOBEJICHNE KaYeCTBEHHOH peakluu Ha Cylb(paT-HOH M HAONIOAEHHE NpH3HAaKa e€ MPOTEKaHHs, O3HAKOMIICHHE C
¢u3nyeckuMH CBOHCTBaMH a30Ta, (ocdopa M MUX COSOUHEHHH (BOSMOXKHO HCIIOIB30BAHHE BUACOMATEPHUAIIOB),
obpasuamu a30THBIX U (HOCHOPHBIX YIOOPEHUIl, MoNy4eHHe, cOOMpaHue, Pacro3HaBaHHE M W3Y4EHHE CBOMCTB
aMMHaKa, MPOBEICHUE KAYeCTBEHHBIX pEaKkUMid Ha HMOH aMMOHHUS U (ochaT-HOH M H3y4eHHE NPHU3HAKOB HX
MIPOTEKaHUs, B3aUMOJEHCTBHE KOHLEHTPUPOBAHHON a30THOM KHCIOTBI C MeIbl0 (BO3MOXHO MHCIOJIB30BAHUE
BUJICOMATEPUAJIOB), U3y4eHUE MOAENEH KPUCTAIUIMIECKHUX PEIETOK anMasa, rpadura, QyiepeHa, 03HAKOMIICHUE C
MPOLIECCOM aJCOPOLMH PACTBOPEHHBIX BEIIECTB aKTHBUPOBAHHBIM YITIEM M YCTPOHCTBOM IPOTUBOra3a, MoNydeHHe,
coOupaHue, pacro3HaBaHWE M W3YYCHHE CBOMCTB YIVIEKHCIOrO Ta3a, MPOBEICHHE KAUECTBEHHBIX peakiui Ha
KapOOHaT M CHJIMKAT-WOHBI W M3Y4YEeHHE NPHU3HAKOB HMX IPOTEKaHUS, O3HAKOMJICHHE C MPOAYKLHEH CHIIMKaTHOH
MIPOMBIIJICHHOCTH, PellICHNE SKCIIEPUMEHTANIBHBIX 3a7]ay 10 TeMe «BakHellIe HeMeTabl U UX COSIHHEHUS.

MeTanabl 1 MX COeAMHEHUST

OOmas XxapakTepUCTHUKa XUMMYECKHX OJJIEMEHTOB — METaUIOB Ha OCHOBAaHMM HX IIONOXKEHHUSA B
[epruomudeckoii cucteme xumudeckux 3iaemenToB J[. Y. MenuneneeBa u crpoeHust aToMoB. CTpoeHHE METaJlIoB.
Merammmdeckasi CBsI3b M MeETaUIMYecKas KPHCTALIMYECKas pemeéTKka. DJIEKTPOXMUMHUYCCKHHA DS HaMpsDKSHHN
MeTasuioB. PU3UYECKHEe U XUMHUYECKHE CBOIMCTBAa MeTayutoB. OOmme crnocoObl monydeHus: MeTtamioB. [lonsaTue o
KOPPO3HH METAJUIOB, OCHOBHBIE CIIOCOOBI 3aITUTHI X OT KOppo3uu. CIUIaBHI (CTajb, YyTyH, JIOPATIOMUHHMA, OpOH3a)
1 UX IPUMEHEHUE B OBITY U IPOMBIIIIIEHHOCTH.

Illenounsie MeTael: nonoxeHue B Ilepuonnueckoil cucteme xumudeckux anneMeHToB [[. 1. Menneneesa,
CTPOEHHE HX aTOMOB, HAXOX/I€HNE B pupoe. PU3ndecKre 1 XUMUIECKHIE CBOMCTBA (Ha MPUMEPE HATPHS U KaJus).
OxKcuapl 1 TUAPOKCHIB! HATPUS U Kanus. [I[prMeHeHre memoYHbIX METAJUIOB U UX COSTUHEHHH.

IllenoyHo3eMeNbHBIE METAJIIBI MAarHUKA M KaJbLUil: monoxeHue B llepmoauueckoil cUCTEME XMMHUYECKHX
snemeHnToB J[. 1. MenaeneeBa, CTpoeHHE UX aTOMOB, HaXOXJIEHUE B Iipupojie. Dusnueckre 1 XUMHUYECKHE CBOMCTBA
MarHus ¥ Kanplus. BaxHelmme coequHeHNs KambIws (OKCHI, THAPOKCHA, conn). JKECTKOCTH BOIBI U CIIOCOOHI €€
YCTpaHEHHUSL.

AmromuHUMi: onoxenue B [lepuomndeckoit cucreme xumudeckux 3nemenToB [[. M. Menzneneesa, ctpoeHne
aToMa, HaXOXKIeHUeE B pupozae. Ou3mdeckne 1 XUMHIECKUE CBOHCTBA aTFOMHUHIUS. AM(OTEpHBIE CBOHCTBA OKCHIA H
THJPOKCH/IA AJTFOMHUHHUSL.



Kenezo: nonoxenune B Ilepuonndeckoil cucteme xuMmudeckux snemeHToB JI. 1. MenneneeBa, cTtpoeHue
aToMa, HaXOXJIeHne B pupoe. Pu3nveckre 1 XuMHYECKHE CBOMCTBA kemne3a. OKCHIBI, THIPOKCUIBI M COJU JKeJle3a
(I u xenesa (I11), ux cocras, CBOWCTBA U TOTYYCHHE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJIEHHE C 00pa3llaMH METaJUIOB M CIUIABOB, WX (DM3MUYECKHMH CBOMCTBAMHM, U3y4EHHE pe3ylIbTaTOB
KOPpO3UH METaUIoB (BO3MOXKHO HCIIONIb30BaHHE BHIEOMATEPUAIOB), OCOOCHHOCTEH B3aMMOACHCTBUS OKCHIA
KaJbLUs ¥ HATPHS C BOAOH (BO3MOXKHO MCIIONB30BAaHHUE BUIEOMATEPHAIIOB), HCCIIEIOBAHUE CBONCTB KECTKOM BOJIBI,
TIpoliecca TOPEHHs JKelle3a B KHCIOpoJe (BO3MOXKHO HCIIONIB30BAHUE BUIICOMATEPUAJIOB), TPHU3HAKOB IIPOTEKAHUS
KaueCTBCHHBIX PEaKIMil HA WOHBI: MarHuWs, Kajblls, amtoMuHus, 1uHKa, kenesa (I) u sxemesa (111), memu (11),
HaONIOJIeHNEe W OIMMCAaHHWE IPOLECCOB OKpAIIMBAHUS IUIAMEHH HOHAMHM HATpHs, Kaus W KaIbIHs (BO3MOXHO
WCIIONIb30BaHKUE BHJIEOMATEPUAJIOB), UCCIIETOBAHNE aM(pOTEPHBIX CBOWCTB T'MIPOKCHUIA alFOMUHHS M THAPOKCHIA
LIMHKA, PelIeHNe IKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BaxkHelIme MeTautbl U UX COSTMHEHHSD).

XuMUS ¥ OKpYKamAas cpeaa

BemectBa u Mmarepuasbl B IIOBCEIHEBHOW KHM3HM uYeloBeKa. be3omacHoe HCIONB30BaHUE BEUIECTB W
XMUMHUYECKHX peakiuii B ObITy. [lepBasi moMomib Mpyu XUMUYECKHX 0XKOraX M OTPABJICHHSX.

XUMHYECKOe 3arpsisHEHUE OKpYKatollel cpenbl (peaenbHas J0MyCTUMast KOHLICHTPaIKs BEIIECTB, Jajee —
[AK). Ponb XMMuM B pEIIEHUH SKOJIOTUUECKHUX ITPOOIEM.

Xumuueckuii Ikcnepumenm:

U3y4deHue 00pa3loB MaTEPUAIIOB (CTEKJIO, CIUIaBbl METAILIOB, MIOJIMMEPHBIE MaTepHaJIb).

Mesicnpeomemmuuie céazu

Peanuzanust MeXNpeIMETHBIX CBS3ed INpH HM3yYeHUM XHMUM B 9 Kilacce OCYIIECTBISIETCS 4epe3
UCIIOJIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX IOHSATHH, TaK W IIOHSATHH, SIBISIOIIUXCS CHUCTEMHBIMHU JUIS
OT/IEJIbHBIX MTPEJMETOB €CTECTBEHHO--HAYIHOTO KA.

OOmme ecTecTBEHHO-HayYHbIE TOHSTHUS: HAay4dHbIH (akT, THIOTe3a, 3aKOH, TEOpWs, aHalW3, CHHTE3,
KiaccuuKanus, MepPUOAUIHOCTb, HAONIOJCHUE, DKCIIEPUMEHT, MOZCIMPOBAHUE, W3MEPEHUE, MOJENb, SBIICHHUE,
MAPHUKOBBIH AP EKT, TEXHOIOTHUSI, MaTePUAIIBL.

®duznka: MaTepusl, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, NOH, HYKIIH]I, U30TOIbl, PaJHMOAKTHBHOCTb, MOJIEKYJIa,
JNIEKTPUYECKUHA 3apsl, NPOBOAHUKH, MOIYIPOBOAHHMKH, IUIIEKTPHUKH, (POTOPIEMEHT, BEIIECTBO, TEI0, OOBEM,
arperaTHOE COCTOSIHUE BEILIECTBA, ra3, PacTBOpP, PACTBOPUMOCTh, KPUCTAJUIMYECKasl PeIIETKa, CIUIaBbl, (pU3MUECKHE
BEJIMYMHBI, EANHUIBI U3MEPEHHSI, KOCMHYECKOE IPOCTPAHCTBO, MIaHeThl, 3BE3/1b], ComHIIE.

Buonorus: ¢orocunres, nsixanue, Onocdepa, IKOCHCTEMa, MUHEpAIbHBIE YOOOPEHHS, MHKPOIEMEHTEI,
MaKpO3JIEMEHTBI, IUTATEIIbHbIEC BEIIECTBA.

I'eorpadus: atMocdepa, runpocdepa, MHHEPAIIBI, TOPHBIE IIOPOIBL, ITOJIE3HBIE HCKOTAeMBbIe, TOIUTUBO, BOJHBIE

pecypcesl.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHMSA ITPOI'PAMMBLI 110 XUMHUHU HA YPOBHE
OCHOBHOTI'O OBIIIET'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATbBI

JIM4HOCTHBIE PE3YAbTATHl OTPAXKAIOT TOTOBHOCTH OOYYAIOIIMXCSI PYKOBOJICTBOBATHCSI CHCTEMOM MTO3UTHBHBIX
LIEHHOCTHBIX OPUEHTALMI 1 paCIIMPEHHUE OITbITA EITEILHOCTH Ha €€ OCHOBE, B TOM YHCIIE B YaCTH:

1) maTpuOTHYECKOr0 BOCHIUTAHUS

LIEHHOCTHOTO OTHOIIEHHS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY M HAydYHOMY HACIEAHIO,
TIOHMUMaHHS 3HAYCHUS] XMMUYECKOM HAYKH B JKH3HH COBPEMEHHOr0 OOIIEeCTBa, CIIOCOOHOCTH BJIAJIETh JOCTOBEPHOM
nH}opManueld 0 NEpeOBBIX JOCTHKEHHUSIX U OTKPBITHSIX MUPOBOH M OT€YECTBEHHON XMMUH, 3aMHTEPECOBAHHOCTH B
HayYHBIX 3HAHHUAX 00 YCTpOWCTBE MUpa M OOIIECTBA;

2) rpaKIaHCKOr0 BOCIUTAHUS

NPENCTaBICHUs] O COLMAIBHBIX HOPMax M NpaBWIaX MEKINYHOCTHBIX OTHOIICHHH B KOJJICKTHBE,
KOMMYHUKATUBHON KOMITETEHTHOCTH B OOIIIECTBEHHO IOJIE3HOM, Y1eOHO-MCCIIe0BaTENbCKON, TBOPUECKOH U APYTHUX
BUAX JEATEIBHOCTH, TOTOBHOCTH K Pa3sHOOOpa3HOW COBMECTHOW JIEATENIbHOCTH TPH BBINOJHEHUH Y4EOHBIX,
TIO3HABATENbHBIX 33Ja4, BHIMOJIHEHUH XUMHYECKUX IKCIIEPUMEHTOB, CO3/IaHWU YYEOHBIX MPOEKTOB, CTPEMIICHHS K
B3aMMOIIOHMMAHHIO M B3aHMOIIOMOIIM B MpoOLEcce STOH y4eOHOH AeATeTbHOCTH, TOTOBHOCTH OLIEHMBaTh CBOE
TOBE/IEHNE W TIOCTYNKUA CBOMX TOBApHIIEH C MO3MIMHM HPAaBCTBEHHBIX M INPABOBBIX HOPM C Y4ETOM OCO3HAHHSA
MOCNENCTBUM TIOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHUS

MHUPOBO33PEHUYECKUE MPEICTABICHUSI O BELIECTBE M XUMHYECKON PEAKIMU, COOTBETCTBYIOIINE COBPEMEHHOM Y
YPOBHIO DPa3BUTHA HAYKH W COCTABJIAOMINE OCHOBY Il IOHMMaHUs CYIIHOCTH Haquoﬁ KapTUHbI MHpa,
TIPENICTABIICHUSI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJIbI, B3AUMOCBSI3AX YeJIOBEKa C IIPUPOIHOM CPeoi,
O POJIM XMMHUHU B IMTO3HAHUHN ITHUX SaKOHOMepHOCTeﬁ;

IMTO3HABATEJIbHBIE MOTHUBBI, HAIIPABJICHHBIC Ha IIOJTYYECHHUE HOBBIX 3HAHMUI TI0 XHUMHH, HCO6XO}II/IMI)IC JUIA
00BbsICHEHUSI HAOJIIOIAEMBIX IIPOLIECCOB U SIBJICHUI, I03HABATENLHOM, NH()OPMALIMOHHOW M YUTATEIBCKON KYJIBTYpBI,
B TOM YHCJIC HABBIKOB CAMOCTOSITENbHON paboThl ¢ y4eOHBIMU TEKCTaMH, CIIPABOYHOM JTUTEPaTYpOH, JOCTYIHBIMHU
TEXHUYECKUMH CPeJCTBAMHU NH()OPMAIIMOHHBIX TEXHOJIOI'HH;

MHTEpec K 00y4eHHIO M IO3HAHUIO, JTI0O03HATENLHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K CaM000pa30BaHHUIoO,
MPOSKTHOM U HCCIIEA0BATENBCKON AEATENPHOCTH, K OCO3HAHHOMY BBIOOPY HAaIpaBJIEHHOCTH U YPOBHA oOydeHHUs B
JanbHENIIeM;

4) popMupOBaHUS KYJbTYPHI 310POBbS:

OCO3HaHME LIEHHOCTH KU3HH, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 3JI0POBBIO, YCTAHOBKH Ha 3J0pPOBBIN
o0pa3 >KU3HH, OCO3HAHHE ITOCIENCTBUIA U HENPUATHE BPEIHBIX MPUBBIUEK (YIOTPEOIEHHs aJKOrois, HapKOTHKOB,
KypeHHs1), HeOOXOIUMOCTH COOTIONCHUS NPaBUI OE30MIaCHOCTH NPH OOpAaIleHHH ¢ XMMHYECKHMH BELIeCTBAaMH B
OBITY U peajbHOM JKU3HH;

5) TpynoBOro BocnuTaHusM:

HHTEpEeC K INPAKTHYECKOMY H3YUeHUIO HpodeccHil M TpyHa pa3IMdHOrO pojAa, yBaKeHHE K TpyLy HU
pe3ynbTaTaM TPYHAOBOH IEATENBHOCTH, B TOM YHCIE€ Ha OCHOBE NMPUMEHEHUS NPEAMETHBIX 3HAHUI IO XHMUH,
OCO3HaHHBIH BBIOOP MHIMBHIYaIbHOH TPAEKTOPUH MPONODKEHHS 00pa30BaHMs C yIETOM JIMYHOCTHBIX HHTEPECOB U
CIIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH, yCIemHo! nMpodhecCHOHANEHON NesITeTbHOCTH
1 pa3BUTHSA HEOOXOANMBIX YMEHHH, TOTOBHOCTh alallTUPOBATHCS B MPOGECCHOHATBHON CPELE;

6) PK0JIOrHYeCKOro BOCHUTAHUS:

9KOJIOTMYECKH IIETIeCO00pa3HOE OTHOIIEHHE K NPHPOJE KaK WCTOYHMKY J>KM3HM Ha 3eMile, OCHOBE e&
CYIIECTBOBAHUS, MOHMMaHWE [IEHHOCTH 3JI0POBOrO M 0€30IacHOro obpasa >KM3HW, OTBETCTBEHHOE OTHOIIEHHE K
COOCTBEHHOMY (DPM3UIECKOMY U IICHXUIECKOMY 3I0POBBIO, OCO3HAHHE IIEHHOCTH COONIOICHUS TPaBHUi 0E30II1acHOT0
TIOBE/IEHHS TIPH paboTe C BEIIECTBAMH, A TAKXKE B CUTYALIMSIX, YTPOXKAIOIIUX 3/I0POBBIO M )KU3HH JFOJICH;

CIIOCOOHOCTH TIPUMEHATH 3HAHMSA, TOMydaeMble TIPH M3YyYEHUHM XUMHWH, JUIS PEIICHUs 3a1ad, CBA3aHHBIX C
OKpY’Karolled MPUPONHONW CPENOH, IS TOBBIIICHUS YPOBHS KOIOTHIECKOH KYIBTYPHI, OCO3HAHHS TII00AIEHOTO
XapakTepa SKOJIOTMYECKMX NpoOJNeM M IyTed HMX PpEmeHHS IMOCPEICTBOM METOJOB XHMHH, 3KOJIOTHYECKOTro
MBIIIJICHUS], yMEHNS PyKOBOACTBOBATHCS MM B ITO3HABATEIHHOM, KOMMYHHUKATUBHOM M COMAIBHOM MPAKTHKE.

METAINPEAMETHBIE PE3YJIbTATbBI

B cocrtaBe MerampeqMETHBIX pe3YJIbTAaTOB BBLICIAIOT 3HAYMMBIE JIsT (DOPMHPOBAHWS MHPOBO33PEHUS
oOIeHayYHble TMOHATHA (3aKOH, TEOpHs, NMPHHIMIL, THUIOTe3a, (hAKT, cucTeMa, MpoLece, HKCIIEPUMEHT H JIPYroe.),
KOTOpBIE HCITOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX IpeIMeTax W IMO3BOJISIOT Ha OCHOBE 3HAHMH W3 3THX



mpeaMEeToB (hOPMHUPOBATH IIPE/CTABICHHE O IIETOCTHOW HAaydHOW KapTHHE MHpa, W YHUBEpCaJIbHBIE ydeOHbIE
nercTBusl  (TIO3HABATENbHbIE, KOMMYHHKATHBHBIEC, DErYJSTHBHBIE), KOTOpBbIE 0O0ecneynBaloT (HOPMHPOBAHHUE
TOTOBHOCTH K CAMOCTOSITETbHOMY IUTAHUPOBAHHIO U OCYILECTBICHHIO YIeOHOH e TeTbHOCTH.

Ilo3naBaTenbHBIC YHUBEPCAJIbHbIC y4eOHbIe NeiicTBUS

Ba3oBble noruyeckne neiicTeus:

YMEHHSI HCIIONB30BaTh IPHEMBI JIOTMYECKOI'O MBIIUICHHS! TP OCBOSHHMU 3HAHHWH: pPACKphIBATh CMBICI
XMMHUYECKUX MOHATHH (BBIAEISITH UX XapaKTepPHbIE NIPU3HAKH, YCTaHABIMBATH B3aUMOCBSI3b C IPYTUMH TOHATHSIMH),
WCIIONIb30BaTh MOHATHS ISl OOBSICHEHUS OTAENBHBIX (DaKTOB W SBJICHUI, BHIOMPATh OCHOBAHUS W KPUTEPUH IS
KJaccu(uKalMyu XUMAYECKUX BEIIECTB M XMMHUYECKHX PEaKIHl, YCTaHaBIMBAaTh MPUYMHHO-CIIEJCTBEHHBIE CBSI3U
MEXIy OOBEKTaMH HM3Y4E€HHS, CTPOUTH JIOTHYECKUE pacCyKAeHHs (MHAYKTHBHBIE, NETyKTHBHBIE, 10 aHAJIOTHH),
JIeTIaTh BHIBOBI U 3aKIIIOYEHHST;

yMEHHE NPUMEHSTH B IIPOIECCEe MO3HAHMS MOHITUS (TPEAMETHbIE W MeTalpeaMETHbIE), CHMBOJIMYECKUE
(3HAaKOBBIE) MOJEIH, WCIIONB3YEMble B XHMUH, MPEoOpa3OBHIBATH LIMPOKO MPUMEHSEMBIE B XHMHH MOJIEIIbHbIC
TIPE/ICTaBIICHUS] — XUMHYECKUH 3HaK (CUMBOJI DJIEMEHTa), XUMHUUecKasi (JopMyia U ypaBHEHHE XUMHYECKON peaKiuu
— TpU pelIeHuH Y4eOHO-TIO3HABATENBHBIX 33Jady, ¢ y4ETOM JTUX MOJEIBHBIX TPEICTABICHHH BBISBIATH U
XapaKTepru30BaTh CYLIECTBEHHbBIE MPU3HAKU H3y4aeMbIX 00BEKTOB — XUMUYECKHX BEUIECTB M XMMUYECKUX PEaKLUMH,
BBISIBIISITH OOIME 3aKOHOMEPHOCTH, MPUYNHHO-CIIEJICTBEHHBIEC CBSI3U M IIPOTUBOPEYHS B M3Y4aeMBIX Ipoleccax U
SIBIICHUSIX.

Ba3oBble ncciieqoBaTebckue aeiicTBHS

yYMEHHE HCIOJIb30BATh IMIOCTABJICHHBIE BONPOCHI B KauecTBE MHCTPYMEHTA MO3HAHMS, & TAaK)Ke B KauecTBE
OCHOBBI U1 (bOpMI/IpOBaHI/ISI TUIIOTE3BI 11O MPOBEPKE MPABUIILHOCTH BbICKa3bIBAEMbIX Cy)K}leHPIﬁ;

npuoOpeTeHre ONbITa IO TUIAHMPOBAHMIO, OPraHM3allMd M TMPOBEJCHUI0 YYEHUUYECKHX SKCIEPHMEHTOB,
yMeHHE HaOJIIoaTh 3a XOJOM IIpollecca, CaMOCTOSITENbHO IMPOTHO3UPOBATH €ro pe3yibTaT, (HOpMYyJIHpPOBATH
00001IeHUs] ¥ BBIBOJBI M0 PE3yJAbTaTaM MPOBEIEHHOTO OMBITA, MCCICJOBAHMS, COCTABIATh OTYET O MPOAETaHHON
pabore.

Pa6ora ¢ undopmanmeii:

yYMEHHE BBIOMpaTh, AHAIW3UPOBATH W HHTEPIPETUPOBATH HMHGOPMALMIO pAa3IMYHBIX BHIOB U (opMm
MIPE/ICTABIICHUS, TIOJIyIaEMYI0 U3 PA3HBIX HCTOYHUKOB (HAy4HO-IOMYJIApHAs JIUTEpaTypa XUMUUECKOTO COJepKaHMU,
CIpaBOYHBIE MOCOOMs, pecypchl MHTepHeTa), KPUTHYECKH OLCHHBAaTh HPOTHBOPEYMBYIO U HEIOCTOBEPHYIO
nHpopManuio;

YMEHHE IPUMEHATh pa3IMyHbIe METObI U 3aIPOCHI IIPH MOUCKE U 0TOOpE HH(POPMALMU U COOTBETCTBYIOIINX
JaHHBIX, HEOOXOMMBIX IS BBIIOJIHEHUS YU4eOHBIX U ITO3HABATENbHBIX 3a]a4 ONPEAEIEHHOrO TUIIA, IPHOOpEeTeHUE
ombITa B OOJACTH HCIONB30BAaHHS WH(OPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHH, OBJaJeHHE KyJIbTYpOil
aKTUBHOI'O HCIIOJIb30BAHUSA DPA3IMYHBIX ITOMCKOBBIX CHCTEM, CAMOCTOATEIBHO BBIOMpATh ONTHMAIBHYIO (OpMY
NpencTaBleHus MHGOPMAaNUMH M WUIIOCTPUPOBATH pellaeMble 3aJadd HECIOKHBIMH CXeMaMH, IHarpaMMaMH,
apyrumu Gopmamu rpadUKe U UX KOMOMHAIUSMIL,

YMEHHE HCIIONb30BaTh U aHAIW3UPOBATh B IIpoliecce Y4eOHOM M MCCIEN0BATENbCKOM AEATEIbHOCTH
UHGOPMALUIO O BIHMSHHU NPOMBIIIIEHHOCTH, CENBCKOTO XO3SHCTBA M TPAHCIOPTa Ha COCTOSHHE OKpYXKaroIiei
MIPUPOIHOM CpeaBbl.

KoMMyHHKAaTHBHBIE YHHBepPCcATbHbIe YUeOHbIe NeiicTBHSA:

YMEHHUS 3aJaBaTh BOMNPOCHL (B XoAe auayiiora M (WiHM) IOUCKYCCHH) IO CYIIECTBY OOCYXTaeMOW TEMBI,
(OpMyYITMPOBaTH CBOM IPEIUIOKEHHS OTHOCHTEILHO BBIIOTHEHHS IPEATIOKEHHOMN 3a1a4H;

YMEHHS TPEICTABIATH MOJYICHHBIE PE3yNIbTaThl TO3HABATEIBHOMN JIESITENBHOCTH B YCTHBIX M ITHCBMEHHBIX
TEKCTax; JAENaTh MPE3CHTAIMIO PE3YJIbTATOB BBINOJHEHUS XMMHUYECKOTO 3KCIEpUMEHTa (J1aOOpaTOPHOrO OIIBITA,
mabopaTOPHOH PabOTHI IO UCCIEAOBAHHIO CBOMCTB BEIIECTB, YUEOHOTO MPOEKTA);

yMeHHs yd4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMHU B COBMECTHOH IO3HABATENIFHOM 1 MCCIIEI0BATEILCKON
JEATETFHOCTH IIPH PEIICHUN BO3HUKAIONIMX MPOOJIEM HA OCHOBE y4ETa OOIINX MHTEPECOB M COTTIACOBAHUS ITO3HIINH
(obcyxnennsi, oOMEH MHEHHSIMH, «MO3TOBBIE INTYPMBD», KOOPIMHAIMS COBMECTHBIX NEHCTBHH, OINpeAeTeHHUE
KPHUTEPHEB IO OI[EHKE KauecTBa BBHIIIOTHEHHOH padoThI M APyTHE).

Pery1siTuBHBbIe YHUBepcaJIbHbIE Y4eOHbIe JelcTBUs:

YMEHHE CaMOCTOSATEILHO ONPEIEIATH LEMH JIESITEIbHOCTH, IIaHUPOBATh, OCYIIECTBIISTh, KOHTPOIUPOBATH U
Ipu HEOOXOMMOCTH KOPPEKTUPOBATH CBOIO JCATEIIFHOCTD, BRIONPATh Hanbonee d(h(HeKkTHBHBIE CITOCOOBI PEeIICHMUS
y4eOHBIX M TTO3HABATENBHBIX 33/1a4, CAMOCTOSTENILHO COCTAaBIISATh WM KOPPEKTUPOBATH MPEIOKEHHBIN alrOpHTM
JEHCTBHI TIPH BBIIOJIHEHNH 33JaHUH € yIETOM TOMyYeHNUs] HOBBIX 3HaHUI 00 M3ydaeMbIX OOBEKTax — BEIIECTBaxX U



peaKknuAax, OLCHUBATL COOTBETCTBUEC IIOJYYCHHOI'0 pe3yJibTaTa 3asIBJICHHOMI e, YMCHHUEC MHCIOJb30BATH U

AHATN3UPOBATh KOHTEKCTHI, TIPE/IIaracMbIC B YCIIOBHH 3aaHUM.

NOPEJIMETHBIE PE3YJbTATHBI

B cocTaBe npeqMeTHBIX pe3yiIbTaTOB 10 OCBOSHHIO 00SI3aTEIFHOTO COJIEp)KaHHsl, YCTAHOBIEHHOTO JaHHOMN
(enepanpHOIl pabodeii MporpaMMoi, BBIAEISIOT: OCBOCHHBIE 00YUJArONMMHUCS Hay9IHbIE 3HAHUS, YMEHHS U CITOCOOBI
JeHCTBUH, criennpruecKre Il IPeIMETHON 00J1acTh « XUMHSD», BU/IBI €I TEIBHOCTH 10 TIOJy4SHUIO HOBOT'O 3HAHMS,
€ro UHTEePIPETAIIHNH, PEOOPA30BAHUIO U IPUMCHCHHIO B PA3IMYHBIX YICOHBIX U HOBBIX CHUTYAITHSX.

K xoHmy oOyuenuss B 8 kJjacce TmpeqMeTHbIE pe3ylbTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTpa)kaTh
c(OPMHUPOBAHHOCTH y OOYUAIOIINXCSl YMEHHH:

PacKpBIBaTh CMBICII OCHOBHBIX XMUMHUYECKUX ITOHSTHI: aTOM, MOJIEKYJIa, XUMHIECKHIA 3JIEMEHT, IIPOCTOe
BEIIIECTBO, CJIOKHOE BEIECTBO, CMECh (OAHOPOAHAS M HEOJHOPOIHAs), BaJCHTHOCTb, OTHOCHTEIIbHAS
aTOMHasi M MOJIEKYIISIpHas Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJSIpHAs Macca, MaccoBasi IO
XMMHYECKOTO DJIEMEHTa B COCAMHEHHWH, MOJSPHBIH O0BEM, OKCHJ, KHUCJIOTa, OCHOBaHHE, COJb,
AJIEKTPOOTPULIATENEHOCTh, CTENEHb OKHCIEHHS, XHMHUUYECKas peaklusl, KIacCU(PUKAIMs PEaKIHii:
peaKkuMu COCWHEHHUs, PEaKIHUU pas3JIoKEHHs, DPEaKIHWd 3aMeleHHs, peakuuu oOMeHa, 3K30- U
SHJIOTEPMHUYECKUE PEAKIINH, TEIIIOBOU A PEKT peakiH, SApOo aTOMa, SJIEKTPOHHBIN CIIOH aTOMa, aTOMHAs
opOHTank, paaryc aToMa, XMMHYECKasi CBsI3b, MOJISIPHAst ¥ HETOJISIpHAsi KOBaJIGHTHAS CBSI3b, HOHHAS CBS3b,
WOH, KaTHOH, aHUOH, PacTBOP, MaccoBast J0JIs BEIIeCTBa (TIPOLEHTHAsI KOHI[EHTPAIHs1) B PACTBODE;
WLTIOCTPUPOBATH B3aMMOCBA3b OCHOBHBIX XHMHUYCCKUX MOHATUN U NPpUMCHATHL OTU TMOHATUA TIPpU
OIMCaHUU BEIIECTB U UX NPEBPALLEHUl;

UCIIOJIb30BaTh XUMHYECKYIO CUMBOJIMKY JJIsl COCTaBIeHUs ()OPMYJ BEIIECTB M YPABHEHUIH XMUMHUUECKUX
peaxuuii;

OonpeaAcCIATh BAJICHTHOCTE aTOMOB 3JICMCHTOB B 6I/IHaprIX COCAMHCHUAX, CTCIICHb OKHCJICHUA 3JICMCHTOB
B OMHApHBIX COCIMHEHWSX, MPUHAUISKHOCTh BEIIECTB K ONpPEACIEHHOMY KJacCy COSIMHEHWH Mo
(dbopMynam, BUJI XUMUYECKOH CBsI3U (KOBAJICHTHAS! M MIOHHAS) B HEOPTAaHMYECKUX COETMHEHHSX;
packpeiBaTh cMbicn llepuomuueckoro 3axona JI. M. MengeneeBa: HEMOHCTPUPOBATh IIOHUMaHUE
NEPUOIUYECKON 3aBUCHMMOCTH CBOMCTB XMMHYECKHUX JJIEMEHTOB OT MX INonoxkeHus B Ilepronmueckoit
CHCTEME, 3aKOHOB COXPAHEHHUS MacChl BELIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJIIPHOTO Y4EHMUS,
3aKoHa ABOrajpo;

OIMCHIBATH U XapaKTepu3oBaTh TabnnuHyo Gopmy [lepnoandeckoil cucTeMbl XUMUYECKUX JIEMEHTOB!
pasnuuaTh MOHATHA «TJIaBHas moArpymma (A-rpymma)» u «mnodounas noarpymmna (b-rpymma)», mansie u
OoJpLINe IEPHOJIBI, COOTHOCHTH 0003HAYEHHsI, KOTOpBIe HMeroTcs B Tabnmie «[lepronmyeckas cucrema
xuMuueckux sneMmeHtoB JI. M. MeHzeneeBa» ¢ YHCIOBBIMM XapaKTEPUCTUKAMM CTPOEHHS aTOMOB
XMMHUYECKHUX 3JIEMEHTOB (COCTaB U 3apsia siipa, oOlee YMCIIO UIEKTPOHOB M paclpenelieHHe UX IO
3JIEKTPOHHBIM CIIOSIM);

KJIaCCU(HUIIPOBATH XUMUYECKHUE DIIEMEHTBI, HECOPraHUYECKHE BEIIECTBA, XUMIUECKHE PEaKIIH (TI0 YHCITY
U COCTaBY yYaCTBYIOIIHMX B PEAKLUH BELIECTB, [0 TEIIOBOMY 3 deKTy);

XapaKkTepu3oBaTh (OIMCHIBATh) OOLIME XMMHYECKHE CBOWCTBA BELIECTB PA3IMYHBIX KJIACCOB,
TIOATBEPXkKAasl ONMCAHWE IPHMEPaMH MOJEKYISPHBIX YPaBHEHHH COOTBETCTBYIOIIMX XHMHYECKUX
peakuuii;

MIPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHMOCTH OT HX KadeCTBEHHOTO COCTaBa, BO3MOXKHOCTH
MIPOTEKaHN XUMUIECKUX IPEBPALICHUH B PA3IMIHBIX YCIOBHSIX;

BBIUUCIIATE OTHOCHTENIBHYIO MOJEKYISIPHYIO M MOJSPHYIO MacChl BEIIECTB, MAacCCOBYIO MIOJIO
XHMHYECKOr0 dJIeMeHTa 10 (opMysie COSTMHEHNs, MacCOBYIO JOJIFO BEILECTBA B PacTBOpE, IPOBOIUTH
pacy€Thl 0 ypaBHEHUIO XUMHUYECKON peakuuu;

MIPUMEHATh OCHOBHBIE OIEPALA MBICTUTEIBHON JEATENPHOCTH — aHalW3 M CHHTE3, CpPaBHEHHE,
0000111eHe, CHCTEMATH3AINI0, KIACCH()UKAINIO, BBISIBICHHE MPUYNHHO--CIIEICTBEHHBIX CBSA3EH — IS
M3Yy4EeHUs] CBOMCTB BEIIECTB M XHMHYECKHMX PEAKLUH, €CTECTBEHHO-HAYJYHbIE METOABI TO3HAHUS —
HAOIOACHUE, N3MEPEHUE, MOMICIINPOBAHNE, IKCIIEPUMEHT (peabHBIA U MBICIICHHEIH);

CII/IOBATh MPaBHJIaM IONB30BAHUS XUMHUIECKON MOCYAOH M 1a0OpaTOPHBIM 00OPYIOBAHHEM, a TAKXKE
TIpaBmIaM OOpAIIEHHsI C BEIIECTBAMH B COOTBETCTBHHU C MHCTPYKIMSAMH IO BBITIOITHEHUIO JIAO0PaTOPHBIX
XMMHYECKHX OTBITOB I10 MOTYYEHHIO U COOMPAHHUIO ra3000pa3HBIX BEHIECTB (BOAOpPOJAa M KHUCIOPOAA),
TIPUTOTOBJICHUIO PACTBOPOB C ONPEAEIEHHON MAaCCOBOH /I0IEH PacTBOPEHHOT O BEIIECTBA, MJIAHUPOBATH U
MIPOBO/INTh XUMHUYECKHE SKCIIEPUMEHTHI 110 PACIIO3HABAHHMIO PACTBOPOB IIEIOYEH W KHUCIIOT C MOMOIIBIO
WMHJIMKAaTOPOB (JITakMyc, peHondranenH, METHIOPaHK U APYTHE).



K xoHmy oOyuenumss B 9 KkJjacce TpeIMeETHBIE pe3ylbTaThl HAa 0a30BOM YPOBHE JOJDKHBI OTpa)kaTh
c(OpMHUPOBAHHOCTH y OOYUYAIOIINXCSl YMEHHH:

PacKpbIBaTh CMBICI OCHOBHBIX XUMHWYECKMX IMOHATHI: XMMUYECKUM 3JIEMEHT, aTOM, MOJEKYNa, HOH,
KAaTHUOH, aHHOH, IPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCT,
CTENEeHb OKHCIICHMS, XUMHYECKasl peakuusi, XMMUYECKas CBs3b, TEIUIOBOW 3(PQEKT peakiyu, MOJb,
MOJISIpHBIH 00BEM, PacTBOp, JIEKTPOIHUTHI, HEAJIEKTPOIUTHI, JIIEKTPOINTHYECKAS TUCCOLUALINS, PEAKIIH
HWOHHOTO OOMeEHa, KaTajHu3aTop, XMMHYECKOE€ paBHOBECHE, OOpaTHMble M HEOOpaTUMBIE PEaKIUH,
OKHCIIMTENbHO-BOCCTAHOBUTENIEHBIE ~ PEAKIMM,  OKHUCIUTENb, BOCCTAHOBUTENIb, OKHUCICHHE U
BOCCTAHOBJIGHHE, aJUIOTPOIHUs, aM(oTepHOCTh, XHMHUECKass CBsA3b (KOBaJEHTHas, HOHHas,
MeTaJuTMuecKas), KpUCTAIUIMYecKasl pemerka, KOppo3Ws METajuIOB, CIUIaBbl, CKOPOCTb XHMHYECKOH
peaxiuy, npeaensHo fqonycrumas konnentpanus I1JIK BemecTsa;

WJTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHMUYECKMX MOHSATHH M NPUMEHATh 3TH MOHATUSA IpHU
OIMCAHUU BEILIECTB U UX NPEBPALCHUN;

UCIIOIb30BaTh XUMHYECKYIO CUMBOJIMKY JJISl COCTaBIIeHUs ()OPMYJ BEIIECTB M YPABHEHUH XMMHUUYECKUX
peakiuit;

OIpENIeNIATh BAaJICHTHOCTh U CTENEHb OKUCIEHUS XMMMYECKHX 3JIEMEHTOB B COEAMHEHHSX Pa3IMYHOIO
COCTaBa, NPHHAIICKHOCTh BEIIECTB K ONpEAeNEHHOMY KIIacCy COCIMHEHHH 1o QopMmynam, BUI
XMMHUYECKO CBS3H (KOBAJIEHTHAs, HOHHAS, METAJJIMYECKas) B HEOPTaHUYECKMX COSTUHEHHSIX, 3apsi/l HOHA
10 XUMHUYECKOW (hopMylie, XapakTep Cpelbl B BOIHBIX PAaCTBOPAX HEOPraHMYCCKHX COCHAUHCHUU, THII
KPUCTAJIIMYECKON PEIETKN KOHKPETHOT'O BEILIECTBA;

packpbiBaTh cMbica [lepuonuueckoro 3akona J[. 1. MeHneneeBa u JeMOHCTPHUPOBATh €r0 MOHUMAaHHUE!
OMKCHIBATh U XapaKTepu3oBaTh TabnmuuHyto Gopmy [lepnoandeckoil cHCTEMbl XUMHYECKUX 3JIEMEHTOB:
pa3nuyaTh NOHATHS «TJIaBHAs moArpymmna (A-rpynmna)» u «mnodounas noarpynna (b-rpymma)y, Maneie u
OoIbIlIE TEPHO/bI, COOTHOCHTh OOO3HAYEHHs, KOTOpbIE HMMEIOTCS B TEPUOJUYECKOi Tabmuue, ¢
YHCIIOBBIMH XapaKTEPUCTUKAMU CTPOSHHS ATOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij sapa, ooriee
YHCIIO IEKTPOHOB U paclpeeneHNe UX 110 HIEKTPOHHBIM CII0SIM), OOBSICHATH OOLIE 3aKOHOMEPHOCTH B
U3MCHEHUH CBOMCTB 3JIEMEHTOB M UX COEAMHEHUH B Mpejenax MablX NEPHOIOB U IIaBHBIX TOATPYIII C
Y4€TOM CTPOEHHUS UX ATOMOB;

KJIacCU(PUIIMPOBATh XMMHYECKHE 3JIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA, XUMHYECKHE PEaKIUH (I10 YUCTY
U COCTaBy yYaCTBYIOIIMX B DPEAKLMH BEIIECTB, IO TEINIOBOMY 3(PQeKTy, IO H3MEHEHHIO CTeleHei
OKHUCJICHUSI XUMHYECKUX JJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME U CleNU(UIecKne XUMHUYECKUEe CBOHCTBA MPOCTHIX M CIIOMHBIX
BEIIECTB, MOATBEPIKas ONMCaHNE IPUMEPAaMH MOJIEKYIAPHBIX U HOHHBIX YPaBHEHUH COOTBETCTBYIOIINX
XUMUYECKUX PEaKLUM;

COCTaBJIATh YPaBHEHMs HJICKTPOIUTHUECKOM AMCCONMAIMU KHCJIOT, ILIeJodell W colel, MOJHblE U
COKpaIIEHHbIE ypaBHEHUS pEaKUWid HWOHHOTO OOMEeHa, YpPaBHEHHS pEakIui, MOATBEP)KIAOIINX
CYILIECTBOBAHUE T€HETUYECKOM CBA3M MEXK/Ty BELIECTBAMU Pa3IMIHBIX KJIACCOB;

pacKkpbIBaTh CYIIHOCTb OKHCIUTENbHO-BOCCTAHOBUTEIBHBIX pEAKIUI IOCPEACTBOM COCTABIEHUS
3JIEKTPOHHOT 0 OasaHca 3THX PEaKIUi;

MIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOEHHS, BO3MOXKHOCTH MPOTEKaHHA
XMMHUYECKHX MPEBPAIICHUN B Pa3INYHBIX YCIOBUSX;

BBIUUCIIATE OTHOCHTENIBHYIO MOJEKYISIPHYIO M MOJSPHYIO MacChl BEIIECTB, MAacCCOBYIO MIOJIO
XHMHYECKOro dJIeMeHTa 10 (opMysie COSTMHEHNs, MacCOBYIO JOJIO BEIIECTBA B PACTBOpE, MPOBOAUTD
pacy€Thl O ypaBHEHUIO XUMHUYECKON peakluu;

co0MroIaTh TpaBHiIa MOJMB30BAHUS XUMHYECKON MOCYNOH M J1a0OpaTOpHBIM O0OpYIOBAaHHEM, a TAKXKe
MpaBmIa OOpAIIEHMs ¢ BEIIECTBAMU B COOTBETCTBHH C MHCTPYKIMSAMH TIO BHITOJTHEHHIO JIAOOPaTOPHBIX
XMMHYECKHX OMBITOB IO MOJYYCHUIO M COOMPAHMIO Ta3000pa3HBIX BEIIECTB (aMMHAKa M YTIEKHUCIIOTO
rasa);

MIPOBO/INTH PEAKIMH, MOATBEP)KAAIOIINE KAYECTBEHHBIH COCTaB Pa3NMYHBIX BEIIECTB: PACIIO3HABATH
OIBITHBIM ITyTEM XJIOPHUI-, OpOMUA-, HOAWA-, KapOoHaT-, pocdar-, cunmkar-, cymbhaT-, THIPOKCUI-
VOHBI, KaTHOHBI aMMOHHUSI M HOHBI M3YYEHHBIX META/UIOB, MPUCYTCTBYIOIIME B BOAHBIX pacTBOpax
HEOPTraHUYECKUX BEILECTB;



TEMATHUYECKOE IINTAHUPOBAHUE . 8 KJTACC

Ne ni/m HaumeHnoBaHue pa3ieioB M TeM NPOrpaMMbl

KoanuecTBo 4acoB

DJIeKTpOHHBbIE (HU(PPOBHIE)

Bcero | KonTpoabHbie paGoThl o0pa3oBaTesbHBIE PeCypChl
IIpakTnyeckue padoTbI
Pazgen 1. IleponayanbHbie XUMUYECKHE OHATHS
XuMHs — BaKHas 00J1aCTh €CTECTBO3HAHUS U Bbubaunoreka [JOK
1.1 . 5 2
MPAKTUYECKOW IeITETbHOCTH YeNIOBEeKa https://m.edsoo.ru/7f41837¢c
Bbubaunoreka [JOK
1.2 B 1 1
SIICCTBA H XHMITICOIHE peaitit S https://m.edsoo.ru/7f41837c
Hroro no pazueny 20
Pa3gen 2. BaxHeiiuime npeIcTABUTEIN HEOPTaHUYECKUX BEIECTB
bubaunoreka [JOK
2.1 B .K . IT
o3ayx. Kuciopon. ITousitue 06 okcuaax 6 https://m.edsoo.ru/7f41837c
bubaunoreka [JOK
2.2 B 1 1
OHOPOA-LIOHATHE O KHCIOTax 1 Comx 8 https://m.edsoo.ru/7f41837¢
bubanoreka [JOK
2.3 Bona. P .1 0 5 1 1
o418 TACTBOPEL. TIOHATHE OO OCHOBAMILN https://m.edsoo.ru/7f41837¢c
2.4 OCHOBHBIE KJIACCHI HCOPTAHUYECKHUX COCTUHCHHU 11 1 1 https://m.edsoo.ru/7f41837c
HUroro no pazneny 30

Paznen 3. Ilepuonuueckuii 3axon u [lepnoanyeckas cucreMa xumuyeckux 3aeMenToB /I, U. Menneneepa. CTpoeHue aToMoB. XuMHYecKasi CBSI3b.

OKHCINTEIHLHO-BOCCTAHOBHTEIbHbIE peaxknuu

IIepnonuueckuii 3akoH u Ileproanueckas cucrema

bubanorexka [JOK
3.1 XuMUIeckux 35eMenToB [[. 1. Mennene-eBa. 7 https://m.edsoo.ru/7f41837¢
Crtpoenune atoma
X .0 -
3.2 VIMHHECKAT CBA3D. LRHCTHTETLHO 8 1 https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCIIBHBIC peaKum/I
Hroro mo paszaeny 15 https://m.edsoo.ru/7f41837c
Pe3sepBHOe Bpemst 3
OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 5
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9 KJIACC

KoanuecTBo 9acoB

Ne DJIeKTpOHHBbIE (HHU(PPOBHIE)
HaunmeHoBaHMe pa3/1e/IoB U TeM MPOrpPamMMbl Kontpoasnbie | IIpakrudeckue
n/n Bcero oOpa3oBaTejibHbIe pecypchl
padoThI padoThI
Pa3gen 1. BemecTBo 1 XMMH4YeCKHe peaKIuH
11 [ToBTOpeHue u yriyOneHre 3HaHUi OCHOBHBIX Pa3JIelioB 5 1 bubaunoreka [JOK
' Kypca 8 kimacca https://m.edsoo.ru/7f41a636
1.2 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX PEaKIHit 4 Bubamorexa LIOK
' P peartt https://m.edsoo.ru/7f41a636
DNEeKTPONUTUYECKas JUCCOIUAIMS. XUMUUECKUE PEAKINU B Bbubmmoreka [IOK
1.3 8 1 1
pactBopax https://m.edsoo.ru/7f41a636
Wtoro no pazneny 17
Paznen 2. HemeTanbl M MX cOeTMHEHUS
OO1as XxapakTepucTrka XumMudeckux anemMeHToB VIIA- bubnunoreka I[JOK
2.1 4 1
rpymibl. ['anoreHsrn https://m.edsoo.ru/7f41a636
OO1as XxapakTepucTUKa XUMHYECKUX dyieMeHTOB VIA- bubnunoreka I[JOK
2.2 ) 6
rpymibl. Cepa u €€ COeTUHCHHSI https://m.edsoo.ru/7f41a636
93 OO01as XxapaKTepuCTHKa XUMHIECKUX 3JIeMEHTOB VA- 7 1 bubnuoreka IJOK
' rpymibl. A30T, Gochop U X COSAMHEHHS https://m.edsoo.ru/7f41a636
24 OOm1as XxapaKTepUCTUKA XUMUIECKUX 371eMeHTOB |V A- 8 1 2 bubnuoreka I[JOK
' TPYIIIBL. YTIIEPOA U KPEMHHUM U UX COCTUHEHUS https://m.edsoo.ru/7f41a636
Uroro no pazneny 25
Pasgen 3. MeTalsibl M MX COeANHEHHS
. bubanorexka [JOK
31 Obmmie croficTsa MeTanion 4 https://m.edsoo.ru/7f41a636
buo OK
3.2 BakHeiime MeTauibl U UX COSAUHEHUS 16 1 2 h:tlp::jl;)nf.e(j(jlsc]i).ru 17§41a636
Uroro no pasaeny 20

Pa3nen 4. Xumus U oKpy:kamomas cpeaa
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Bbubanorexa [JOK

4.1 BeHIeCTBa 1 MaTCpHraJibl B )KU3HU YCTIOBCKA 3 httDS://m.edSOO.rU/7f41a636
Hroro no pazgeny 3
PesepBHOE Bpems 3 BH6H_HOTeKa LIOK
https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 68
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MNOYPOUYHOE INVTAHUPOBAHMUE

8 KVIACC
Ne
DJieKTpOHHBIE UG POBBIE
n/ | Tema ypoka Harta
Bcero o0pa3oBaTe/bHbIE pecypchl
I U3Y4YECHUS
1 IIpenmer xumun. Ponb XxvuMuu B )KU3HU yenoBeKka. Tena u BelecTBa 1 bubmmorexa [IOK
https://m.edsoo.ru/ff0d210c
2 ITonsiTHEe 0 MeTO/IaX MO3HAHUSA B XUMUN 1 bubmmorexa [JOK
https://m.edsoo.ru/ff0d227e
3 IIpakTuyeckas padora Ne 1 «IIpaBuia pa6oTsl B 1a00paTopru M NPUEMBI 1 bu6mmoreka LIOK
o0pameHus ¢ J1a00PaATOPHLIM 000PYI0BAHHEM» https://m.edsoo.ru/ff0d23dc
. bu6mmoreka LIOK
4 UucTtsie BemecTBa U cMecu. CriocoObI pa3ienieHns cMecei 1 https://m.edsoo.ru/ffod26ca
5 IIpakTyeckasi padora Ne 2 «Pa3nesenue cMeceii (Ha mpuMepe 0OYHCTKHU 1 bu6mmoreka LJOK
MOBapPeHHO COIN)» https://m.edsoo.ru/ff0d28¢c8
bu6mmoreka IJOK
y ATOMBI 1 MOTCKYIEI : https://m.edsoo.ru/ff0d2a6¢c
7 XHUMHYECKHE dJIEMEHTHI. 3HAK! (CHMBOJIBI) XUMHUIECKHX YJICMEHTOB 1 bubmmorexa IOK
https://m.edsoo.ru/ff0d2be8
8 [IpocTrie u coXHBIE BEMEeCTBA 1 bubamoreia LIOK
https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJISIPHOE yUEHHE 1 Bubmuorexa LIOK
https://m.edsoo.ru/ff0d2d50
10 3aKoH MMOCTOSHCTBA COCTaBa BEMIECTB. XuMmUeckas ¢popmyna. BaieHTHOCTh aTOMOB 1 bubmmoreka [JOK
XUMHUYECKUX DJICMEHTOB https://m.edsoo.ru/ff0d2eae
11 OTtHocuTenbHas aToMHas Macca. OTHOCHUTENIbHAS MOJIEKYIISIpHAs Macca 1 Bubmmorexa LIOK
https://m.edsoo.ru/ff0d323c
bubmmoreka [IOK
12 MaccoBas 1oIst XHMHUYECKOTO JJIEMEHTA B COSIUHCHUH 1

https://m.edsoo.ru/ff0d350c
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bubaunoreka LIOK

13 KonuuectBo BemectBa. Mons. MomnsipHas macca https://m.edsoo.ru/ff0d5230

14 dusuvecKkrue 1 XUMHUYECKUE SIBIEHUA. XUMHUUEcKas peakius bubamorexa LIOK
https://m.edsoo.ru/ff0d37fa

15 [Ipu3Haku 1 ycnoBHs MPOTEKAHUS XUMUYECKUX peaKIuit bubamorexa LIOK
https://m.edsoo.ru/ff0d3al6

16 3aKOH COXpaHEHUS MacChl BEIIECTB. XUMUYECKUE yPaBHEHHS bubamorexa LIOK
https://m.edsoo.ru/ff0d3b88

17 Boluncienrs Koau4ecTBa, MacChl BELIECTBA 10 YPABHEHUSAM XMMUYECKUX PEAKLUI bubamorexa LIOK
https://m.edsoo.ru/ff0d5708

18 Krnaccnukanus XUMHYECKUX peakiuii (COSHHEHUS, Pa3IOKEHUs, 3aMEIICHHS, bubmmoreka LIOK
oOMeHa) https://m.edsoo.ru/ff0d3f34
19 M. B. JlomoHOCOB — yuéHBI-2HITIKIOIeANCT. OO00MEeHne U CUCTEMAaTH3aNs 3HAHHA };;IS;H;I/(:;e; di(l)loc.)rllf/ ff0d40cA

20 Koutpoabnas padora Nel o Teme «BenjecTBa 1 XUMHUYECKHE PeaKIIHI» Bubmorexa LIOK
https://m.edsoo.ru/ff0d4290

21 Boznyx — cmech razoB. CocrtaB Bo3ayxa. Kucmopom — 3JIeMEeHT B IIPOCTOE BEIIECTRO. bubmoreka [IOK
O30H https://m.edsoo.ru/ff0d448e

99 dusndeckrue U XUMUIECKIE CBOMCTBA KUCIOPoAa (PEaKIMK OKUCICHHS, TOPEHHE). bubmoreka [IOK
[TonsiTre 00 oKcHIax https://m.edsoo.ru/ff0d4614

23 Crioco0b! OMy4eH!sT KHCIOPOAa B TaOOpaTOPHH U MTPOMBIIIUTEHHOCTH. [IpruMenenne bubmoreka [IOK
KHCIIOpoIa https://m.edsoo.ru/ff0d497a

24 TertoBo#t 3P heKT XUMUIECKON peakIiuy, MOHITHE O TEPMOXUMHIECKOM YPaBHEHUH, bubmmoreka [JOK
9K30- U HIOTEPMHUYCCKUX PEAKIIHAX https://m.edsoo.ru/ff0d4790

25 Tommuso (HedTh, yrois u MeTaH). 3arpsi3HEHNE BO3/IyXa, CIIOCOOBI ero MpeIoTBPalleHHS BHGJI.HOTeKa LOK
https://m.edsoo.ru/ff0d4c4a

2 IIpakTn4yeckas padora Ne 3 mo teme «Ilomydyenune u cobMpanne KHCJI0pPOaa, bubmmorexa LJOK
H3y4eHHe ero CBOiCTB» https://m.edsoo.ru/ff0d4ae2

27 Bomopoa — snemeHT u pocToe BemecTBo. Haxoxaenue B mpupoe BuGmmorexa LIOK

https://m.edsoo.ru/ff0d4dd0
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bubaunoreka LIOK

28 dusnyeckne U XUMUYECKUE CBOWCTBa Bogopoaa. [Ipiumenenue Bogopoaa https://m.edsoo.ru/ff0d4ddo
29 [TonsiTHE O KHCIIOTaX U COMAX bubamorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0Ob! OJTy4EHHUs BOIOPO/Ia B JabopaTOpHH I;::g:zcges di(])_f)?’ﬁ/ £60d4ddo
31 IIpakTuyeckas padora Ne 4 mo teme «Ilorydyenue u coonpanue Boaopoaa, bubmoreka LJOK
H3y4YeHUe ero CBOMCTB» https://m.edsoo.ru/ff0d4f42
32 MonsipHbIii 00bEM Ta30B. 3aK0H ABOraapo ﬁ;g;;ﬁfdiiﬁﬁ/ffo d542¢
33 Brrancnenus 06’bé1.\fla, KOJIMYECTBA BEIIECTBA T'a3a 0 €0 N3BECTHOMY KOJIMIECTBY bubmmoreka [IOK
BEII[eCTBA WIH 00BEMY https://m.edsoo.ru/ff0d55a0
34 Brruucnennst 00bEMOB T'a30B 110 YPaBHEHHIO PEAKIIUHM HA OCHOBE 3aKOHA 00bEMHBIX bubmmorexa LIOK
OTHOLICHHUII ra30B https://m.edsoo.ru/ff0d5708
35 Pu3nYECKUEe U XUMUYECKHE CBOMCTBA BOJBI Bubmorexa LIOK
https://m.edsoo.ru/ff0d587a
. bu6mmoreka LJOK
36 CocraB ocHoBaHui. [ToHsTHEe 00 HHANKATOPAX https://m.e dS(I)_}).ru 1045962
37 Bona xak pactBoputens. HachlllieHHbIE M HEHACHIIIIEHHbIE PACTBOPBI. MaccoBas 1014 bubmoreka [IOK
BEIIIECTBA B PACTBOPE https://m.edsoo.ru/ff0d5b40
38 IIpakTyeckasi padora Ne 5 mo teme «IIpuroToBjeHne pacTBOPOB ¢ ONpeaeEéHHOI bubmmoreka LIOK
MacCcoBOii 10J1eil pAaCTBOPEHHOI0 BEIIECTBA» https://m.edsoo.ru/ff0d5eba
39 Kontpoannas padora Ne2 no reme «Kuciopon. Bonopon. Boga» Egggjﬁ;%;asiﬂﬁlﬁo 46342
40 Oxcuppl: cocTaB, KIaccUpUKaIs, HOMEHKIATypa BHGJI.HOTeKa LOK
https://m.edsoo.ru/ff0d664e
41 [MonyveHue 1 XUMHUYECKHE CBOMCTBA KUCIIOTHBIX, OCHOBHBIX M aM(OTEPHBIX OKCHJIOB Bubmmorexa LIOK
https://m.edsoo.ru/ff0d664e
42 OcHoBaHHMSA: cOCTaB, KIacCH(HKALUsI, HOMEHKIATypa BuGmmorexa LIOK

https://m.edsoo.ru/ff0d67ca
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bubaunoreka LIOK

43 [ony4yeHnue 1 XUMUYECKHE CBOMCTBA OCHOBaHUH https://m.edsoo.ru/ff0d67ca
44 Kucnorsr: cocraB, kiaccudukaiiys, HOMEHKIATypa bubamorexa LIOK
https://m.edsoo.ru/ffOdfee2
45 [Tomyuenne U XMMHYECKHE CBOMCTBA KHCIIOT bubamorexa LIOK
https://m.edsoo.ru/ffOdfee2
46 Counu (cpenHue): HOMEHKIIATYpa, CIIOCOObI TIOMY4EeHHUs, XMMUYECKHUE CBOMCTBA bubmmorexa LIOK
https://m.edsoo.ru/00ad9474
47 IIpakTuyeckas padora Ne 6. PemmeHue s3xcnepuMeHTATBHBIX 32124 10 TeMe bubmoreka LJOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX COETHHEHHi» https://m.edsoo.ru/00ad9b7c
48 I'enerndeckas CBA3b MEXIY KJIacCaMU HEOPTaHMYECKUX COCIMHEHUN Bubmorexa LIOK
https://m.edsoo.ru/00ad9a50
49 O06o001IeHNe U cucTeMaTH3aIMs 3HAHUN Bubmiorexa LIOK
https://m.edsoo.ru/00ad9ch2
50 KoutpoabHas padota Ne3 o teMe ""OCHOBHBIE KJIACCHI HEOPTaHUYECKHX bubmmoreka LJOK
coeiMHeHUi" https://m.edsoo.ru/00ad9ela
51 [TepBBie MONBITKN KIacCU(UKAIIIN XUMAYECKUX 37IeMeHTOB. [loHsATHE 0 Tpymmax bubmoreka [IOK
CXOJTHBIX JJIEMEHTOB https://m.edsoo.ru/00ad9ffa
59 ITepuoanueckuii 3axkoH u [lepuonuueckas cucreMa XUMUYeCKUX 3aemeHToB 1. M. bubmoreka [IOK
MenpeneeBa https://m.edsoo.ru/00ada52c
53 [leprionpl, TpyNIIBI, TOATPYIIIBI Bubmorexa LIOK
https://m.edsoo.ru/00ada52c
54 Crtpoenne aromoB. CocTaB aTOMHBIX sifiep. M30TomBI Egggiﬁ%;iiﬂﬁlo 0ada34?
55 CtpoeHme 3IeKTPOHHBIX 0007I0YeK aTOMOB 31eMeHTOB [leproamueckoit cucremsr . U. bubmmoreka [JOK
MenpeneeBa https://m.edsoo.ru/00ada6bc
56 XapakTepuCTHKa XUMUYECKOr0 3JIEMEHTA TI0 €ro MojiokeHuto B Ilepnonnueckoi bubmmorexa LJOK
cucreMe JI. . Menneneena https://m.edsoo.ru/00ada824
57 3nadenue [leproanueckoro 3akoHa A pa3BUTHA Hayku U npakTukd. 1. M. Mennenees bubmmorexa LJOK

— Y4&HBI|, IeAaror U rpakaaHuH

https://m.edsoo.ru/00ada96e
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bubaunoreka LIOK

58 DNEKTPOOTPHUIIATESIIBHOCTh ATOMOB XUMUYECKHUX 3JIEMEHTOB 1 https://m. eds0o.ru/00adaab8
59 " . 1 bubaunoreka LIOK
OHHas XUMHUHCCKad CBA3p https://m.edsoo.ru/00adac34
60 KoBasnieHTHas noyisipHas XUMAYECKas CBSI3b 1 bubmmorexa [JOK
P https://m.edsoo.ru/00adaab8
61 KoBanenTHas HenosIpHast XUMUYECKas CBSI3b 1 bubmmorexa [IOK
. AP https://m.edsoo.ru/00adaab9
62 c ; 1 bubaunoreka LIOK
TCHCHB OKUCIICHHA https://m.edso0.ru/00adae28
63 OKUCIUTENBHO-BOCCTAHOBUTEIbHBIE PEAKIINT 1 bubmmorexa HOK
et a1 peaxi https://m.edso0.ru/00adb076
64 Oxtcmmre ocCTaROBITE 1 bub6mmoreka IJOK
KHUCJIINTCIIN U B TAHOBUTCIIN
et & https://m.edso0.ru/00adb076
bu6mmoreka IJOK
65 ° . 1
KonTpoabHas padota Ned o reme «CTpoeHne aroMa. XUMU4YeCcKasi CBA3b) https:/m.edso0.ru/00adb486
. . bu6mmoreka IJOK
66 PesepBHbIii ypok. O000IIEHHE U CUCTEMATH3AIINS 3HAHUI 1 https://m.edsoo.ru/00adb33c
. . bu6mmoreka IJOK
67 PesepBHbIii ypok. O0o01meHne U cucTeMaTH3alys 3HaHUN 1 https:/m.edso0.ru/00ad9ch2
buo OK
68 PesepBHslii ypok. O000mIeHNE U CHCTEMaTH3aLus 3HAHN I 1 htI:p;I:I;/(;:.e;dascIi).ru 1F0d61c6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KJIACC

Ne Hara
n/ | Tema ypoka Bcero H3yYeHHU UIEKTPOHILIC UH(pPOBbIe
I a o0pa3oBaTeJibHbIE pecypchbl
1 [lepronnueckuii 3akoH. Ilepuonuueckas cucrema XumMuueckux snemenTon . U. 1 Bbubmoreka LJOK
MenpeneeBa https://m.edsoo.ru/00adb59e
2 3aKOHOMEPHOCTH B U3MEHEHNH CBOMCTB XMMHYECKHUX AJIEMEHTOB MEPBBIX TPEX 1 bubmorexa [JOK
MepPHOJIOB https://m.edso0.ru/00adb6b6
3 Knaccugukanus 1 HOMEHKIIATypa HEOPraHHYECKUX BEIIECTB 1 bubamorexa LIOK
https://m.edsoo.ru/00adb7e2
4 Bubl XMMUYECKOH CBSA3U U TUIIBI KPUCTAIMYECKUX PEIIETOK 1 bubamoreia LIOK
https://m.edsoo.ru/00adbac6
5 Kontponbhas padora Nel o Teme «[loBTopeHue u yriryOiieHre 3HaHUH OCHOBHBIX 1
pasmenoB Kypca 8 Kimaccay
6 Knaccugukanys XuMHUeCKUX peakuyii 10 pa3IMYHbIM [IPU3HAKAM 1 bubamorexa LIOK
https://m.edsoo.ru/00adbch0
7 ITonsarue o ckopocTu XuMHuueckoi peakiuu. [ToHATHE O TOMOT€HHBIX U T€TEPOreHHBIX 1 bubmmoreka [IOK
peakmuax https://m.edsoo.ru/00adbe9a
8 ITonarue o xuMu4eckoM paBHOBecHH. DaKTOPHI, BIUAIONIHNE HA CKOPOCTh XUMHUUECKOU 1 bubmmoreka [IOK
peaKIny ¥ MOJI0KEHNE XUMUIECKOTO0 PABHOBECHS https://m.edsoo.ru/00adc28c
9 OKHCITUTENEHO-BOCCTAHOBUTENHBIE PEaKIIHH 1 bubanoreia LIOK
https://m.edsoo.ru/00adcade
10 Teopwust anekTponuTHIeCKOi nuccoruanuu. CHIbHBIC U cIa0ble SIeKTPOITHTEI 1 Bubmmorexa LIOK
https://m.edsoo.ru/00adcd68
11 WonHble ypaBHEHUS peaKkiuii 1 Bubmmorexa LIOK
https://m.edsoo.ru/00add448
12 XUMHUYECKHE CBOMCTBA KUCIIOT M OCHOBAHUH B CBETE MPEACTaBICHUH 00 1 bubmmorexa LJOK

BHCKTpOHHTquCKOﬁ JUCCOIaInu

https://m.edsoo.ru/00add5d8
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13 XuMHUUEcKHE CBOMCTBA COJEH B CBETE MPEACTABICHUI 00 3JEKTPOIUTHICCKON Bbubmmoreka LJOK
IUACCOLUALINI https://m.edsoo.ru/00add8b2

14 [TonsiTHe 0 TUAPONIU3E CONEH bubamorexa LIOK
https://m.edsoo.ru/00add9d4

. bubmuoreka ITOK
15 O6001IeHne U cucTeMaTH3ays 3HAHUN https://m.e dS(])_[O.ru 100addd12
16 [paktudeckas padora Ne 1. «PemeHne sKcrepuMEHTAIBHBIX 3a]1a9» ﬁtlj[lgsl;llcr);eg di‘i?’llf/ 00addbfa

17 KontponbHas padora No2 1o TeMe «1eKTpONUTHIECKAs IUCCOHAIUS. XUMHUECKHE bubmorexa [JOK
peakInu B pacTBOpax» https://m.edsoo.ru/00addecO

18 OO1mast XapaKTeprUCTHKA TraJlorTeHOB. XUMUYECKHE CBOMCTBA HA IIpUMeEpE XJIopa Bubmorexa LIOK
https://m.edsoo.ru/00addfe2

19 Xnoposogopo. ConstHast KHCIIOTa, XAMAYECKUE CBOWCTBA, MOTy4YeHHe, IPUMEHEHHE bubamoreia LIOK
https://m.edsoo.ru/00ade104

20 HpavKTI/IquKa;I pabota Ne 2 o Teme «IlonmyueHre CONMSTHON KUCIOThI, H3yUeHHE e bubmmoreka [IOK
CBOWCTBY https://m.edsoo.ru/00ade348

21 BriunciieHus 1o ypaBHEHUSIM XHUMUUECKUX PEAKIUA, €CITM OJIMH U3 PEareHTOB JIaH B bubmoreka [IOK
U30BITKE https://m.edsoo.ru/00ade488
22 Oomias xapaktepucTrka 31eMeHToB VIA-rpymnmst E;ngﬁ;e: dascli).orllflo 0ade64a

23 AmtorportHbie MoaubUKaIuy cepbl. HaxoxkmeHune cephl 1 €€ COeMMHEHUH B TIPHUPOJIE. bubmmoreka [IOK
XUMIYECKHE CBOMCTBA CEPHI https://m.edsoo.ru/00ade64a

24 CepoBomopo, cTpoeHre, PU3NIecKne U XUMUIECKAE CBOMCTBA BHGHIHOTeKa LOK
https://m.edsoo.ru/00ade802

25 Oxcuppl cepsl. CepHast KHCIIOTa, PU3NIECKUE M XUMUIECKHE CBOHCTBA, IIPUMEHEHNE BHGJI.HOTeKa LOK
https://m.edsoo.ru/00adea28

26 XUMHUYECKHE PEeaKIInH, JISKAIUEe B OCHOBE IPOMBIIITIEHHOTO CII0C00a TOTyYeHUs bubmmoreka IJOK
CEpPHOM KHCIIOThI. XMMHYECKOE 3arPsI3HEHUE OKPYKAKOIIEH Cpeibl COSANHEHHSIMHU CEPBI https://m.edsoo.ru/00adec8a

27 Brrancienre MaccoBOii JTOJM BBIXOJA MPOYKTA PEaKIHH BuGmmorexa LIOK

https://m.edsoo.ru/00adec8a
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28 OO1mas xapakTeprucTHKa 31eMeHToB V A-Tpymiibl. A30T, pacipocTpaHeHHe B IPUPOIE, Bbubmmoreka LJOK
(bu3MYeCKre U XMMUYECKUE CBOMCTBA https://m.edsoo.ru/00adeea6

29 AmMHak, ero GU3NIECKHe U XUMUUECKHE CBOMCTBA, MTOyYeHUE U TPUMEHEHHE bubamorexa LIOK
https://m.edso0.ru/00adf004
30 [Ipaktndeckas padora Ne 3 o Teme «[lonydeHre amMmmuaka, H3y4eHHE €TO CBOWCTBY ﬁ::g;?lﬁfdi;lo?’ﬁ/ 00adf180

31 A30THas KHCIOTa, e (PU3NIEeCKUEe U XUMUYECKHE CBOHCTBA bubamorexa LIOK
https://m.edso0.ru/00adf306

32 Hcnonk3oBaHue HUTPATOB U COJiel aMMOHWMSI B KA4eCTBE MIUHEPAJIbHBIX YI0OpEHUH. bubmorexa [JOK
XUMHYECKOe 3arpsisHEHHE OKPYKaroIel Cpe/ibl COSAMHEHUSIMU a30Ta https://m.edso00.ru/00adf518

33 ®dochop. Oxcun docdopa (V) u pochopHas kuciaora, pusnueckre 1 XUMAISCKUE bubmoreka [JOK
CBOICTBA, TOTyICHHE https://m.edsoo.ru/00adf68a

34 HUcnonk3zoBanue GpocdhaToB B KaUeCTBE MUHEPAIBHBIX YI0OpEHHiA. 3arps3HeHne bu6mmoreka LIOK
IpUpOIHOH cperbl pochaTamu https://m.edsoo.ru/00adfc20

35 VYrnepon, pacnpocTpaHeHne B IpUpoae, Gu3NUeckne 1 XUMUIECKHEe CBOWCTBA bubamorexa LIOK
https://m.edsoo.ru/00adfd9c

36 Oxcupl yriepozaa, ux (pu3nuecKue i XMMHUCCKIE CBOMCTBA. DKOJOTHUECKUE bubmoreka [IOK
mpo0IeMBl, CBS3aHHBIE ¢ oKcH oM yriaepoma (1V) https://m.edsoo.ru/00adfebe

37 VYronpHas KACIIOTa U €€ Con bubmmorexa LIOK
https://m.edsoo.ru/00ae006¢

38 [IpaxTudaeckas padora Ne 4 o teme "llomydenne yriaexucioro raza. KauectBennas bubmmoreka LIOK
peaknus Ha kKapboHaT-noH" https://m.edso00.ru/00ae027e

39 IlepBoHavanbHBIC MOHATHS 00 OPraHMYECKUX BELIECTBAX KAaK O COSNUHEHUSIX yriiepona BHGJI_HOTeKa LOK
https://m.edsoo.ru/00ae054e

40 Kpewmnwuii u ero coennHeHus bubanoreia LIOK
https://m.edsoo.ru/00ae080a

41 [Ipaktnueckas padora Ne 5. Pemenue skcnepuMeHTaIbHBIX 3a7a4 110 TeMe «Baxueimme bubmmorexa LJOK
HEMETAITBI U UX COCTMHEHUS» https://m.edso0.ru/00ae0bf2

42 Kontponbshas padora Ne3 o teme «BaxxHelme HeMeTauIbl U UX COSANHECHUSD BuGmmorexa LIOK

https://m.edsoo.ru/00ae0el8
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43 OO01mast XxapakTepUCTHKa XUMHUYECKUX 3JIEMEHTOB — MeTaJJIOB. Merayuinyeckas CBsI3b U bubmnoreka LIOK
MeTaJUTn4ecKast KpUCTauTnueckas perérka. Ousndeckre CBOMCTBa METAJLIOB https://m.edsoo.ru/00ae103e
44 X €CKHeE CBOMCTBA METAIIJIOB. DJIEKTPO eCKU aTpsHKSHUI METaJLIo bubamorexa LIOK
HMUYECKHE CBOMCTBA M B. TPOXUMHYECKUN P HAIPSHKCHUH M B
i HeKtp pAA Hatp i https://m.edsoo.ru/00ae1156
45 OO61mue criocoOb! nony4yeHus MeTayuioB. CIiiaBbl. BeraucieHus Mo ypaBHEHUSIM bubmuoreka ITOK
XUMHUUYECKUX PEaKIUil, €CIIU OIMH U3 PEareHTOB COJCPIKUT MTPUMECH https://m.edsoo.ru/00ae1156
46 [ToHsaTHE O KOPPO3UU METAILIIOB bubmorexa LIOK
pp https://m.edso0.ru/00ael278
47 llero o veTa bubaunoreka [IOK
YHBIE M Bl
" o https://m.edsoo.ru/00ael4b2
48 Okcupl ¥ THAPOKCUIBI HATPUS U KaJIns bubmmorexa [IOK
A P A P https://m.edso0.ru/00ael4b2
49 Ilemouno3eme e MeTa. a i arHuH Bubmiorexa LIOK
YHO3EMETIBHBIE M bl — KaJIbLHMHA ¥ MarHHii
. . Hn . https://m.edsoo.ru/00ael5e8
50 Baxwuelime coeiMHEHUs KallblIUs bubmmorexa IOK
A B https://m.edsoo.ru/00ael5e8
51 O0600ITIeH e B CHCTEMAaTH3aITs 3HAHUH
bu6mmoreka IJOK
52 Ké OBl €€
€CTKOCTh BOJIBI U CIIOCOOBI €€ yCTpaHeHHS https://m.eds00.ru/00ae1886
bub OK
53 [IpaxTudaeckas padora Ne 6 mo teme "K€cTkocTh BOIBI M METOMBI €€ ycTpaHeHus" htljtlpg:lldlc:;.e;dascli).ru /00ae1ae8
bu6mmoreka IJOK
54 An i
FOMHETHH https://m.edsoo.ru/00aelc64
bub OK
55 AwmdoTtepHBIe CBOHCTBA OKCHA W THAPOKCHIA htPtIp;I:jI/(r)rT].e;asc])_z).ru 100ae1c64
Bbubnuoreka IJOK
56 K
cHEs0 https://m.edso00.ru/00ae1d86
bubmmoreka [IOK
57 0] , 1 1l
KCHIBI, THIpOKCH IbI U conu skene3a (1) u sxenesa (1) https://m. eds0o.ru/00aea5e6
58 O00011IeHrE U CUCTEMATU3aLM 3HAHUI
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59 [IpakTnueckas padora Ne 7. Pemenue skcepiMeHTaNBHBIX 3a7a4 10 TeMe «Baxuelmme 1 Bbubmmoreka LJOK
METAJIIbI U UX COSOUHEHUS https://m.edsoo.ru/00ae3de8
B N
50 | wsGormie i Concpont mpvicc. Brsspicnenss waceonofi Ao BHIXORA MPOIYKTE. . Busmiorera LIOK
AP P ' A Aa [IpoAty https.//m.edso0.ru/00ae1750
peakiuu
61 O06001Ienre U CUCTEMATH3ALMS 3HAHUI
62 KonTponbsHas pabora Ne4 o Teme «BakHe#ne MeTauibl ¥ UX COSTUHCHUSDY
63 BerecTBa u MmaTepuaisl B MOBCEIHEBHOM YKU3HHU YEIOBEKA 1 bubmorexa IOK
m P 8 https://m.edso0.ru/00ae3f50
64 X €CKO€ 3arpsi3HeHHE O arolen cpe 1 bubmorexa LIOK
AMHYECK IPA3HEHUE OKPYIK i Bl
p Py HieH cpen https://m.edso0.ru/00ae4270
65 Poib X¥MuM B PENIEHNH SKOJIOTHYECKUX IIPOOIIEM 1 bubmmorexa [IOK
p P https://m.edso0.ru/00ae4270
bu6 OK
66 PesepeHbIii ypok. O000IIEHHE M CHCTEMATH3aIIMs 3HAHUI 1 htlj[Ip::I;I/(r);.egdaS(I)lo.ru /003e0d0a
bub6 OK
67 PesepBHBIH ypok. O000IICHNE U CHCTEMATH3AINs 3HAHUN 1 hth[Ip::I;/(r);.C;daS(I)lo.ru /00adb33c
bub6 OK
68 PesepBHbIii ypok. O000IIEHHE U CUCTEMATH3AIINS 3HAHUI 1 hth[Ip;I:I;/(r)l:.e;dascI)lo.ru /00ad9ch?
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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YYEBHO-METOJAUYECKOE OBECITEYEHUE OBPA30BATEJBHOT' O MPOLECCA
OBS3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JJIS1 YYHEHUKA

» Xumus, 8 knace/ Pymsuruc I .E., ®enpaman O.I'., AkiinonepHoe oomiectBo «M31aTenbeTBo
«[IpocBenienune»
Xumust. Heopranudeckas xumus. Opranuueckas Xumus. 9 kiace: yue0. st oduieoopa3osar.
yupexaennii / I'.E. Pymsutuc, ©.I'. ®enpaman. — M.: [Ipocemenue, 2013.
METOJUYECKUE MATEPHUAJIbI JIS1 YUUTEJIA
Hns yuurensd:

1.I'apa H.H. Xumus. Ypoku B 8-9 knaccax: mocobue ais yautesneld 001eo0pa3oBaTebHbIX
yupexaenuid. — M.: IIpocemienue, 2009.

3. Pagenkuii A.M. KontponpsHsie padots! o xumun B 10-11 knaccax: mocobue misg yuutens. — M.:
[Ipocsemmenue, 2006.

s yqampmxcs:

1. Xumusi. 3a1a9HUK C «IIOMOIITHUKOMY. 8 -9 Ki1acchl: ocodue Ui ydaruxcsi o01eoopa3oBaTeNbHbIX
yupexnaennii /H.H. T'apa, H.U. I'abpycesa. — M.: [Ipocsemnienue, 2011.

Xumwst,. 9 knacc (6a30BbIil ypOBEHB)

H.H. T'apa. IIporpamMmer o01ieobpa3zoBaTenbHBIX yapexaeHuii: Xumus: §8-9 kmaccel, M.: IIpocBemnienne,
2008.

Hns yaurens:

2. Xumus. JJunaktrdeckuit matepuai. 8 - 9 kiaccel: mocodue Ay yuuTenel o0Ieo0pa3oBaTeIbHbIX
yupexaeauii / A.M. Pageukuii. — M.: IIpoceemienue, 2011.

Jnst yganmxest: 1. Xumus. 3a1aqHuK ¢ «ITOMOITHUKOMY. 8 -9 KIIacchl: mocodue UIs yJaIiuxcst
obmeobpazoBarensHbIX yupexxaennii /H.H. I'apa, H.I1. 'abpycesa. — M.: IIpocsemienne, 2011.
HUP®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
MynbTUMeIUHHBIE NPUTOKEHUS:

DJeKTpOHHOE MPIIIOKEeHNE K yueOHuKy Xumusa. Heopranudeckas Xxumusi. 8 Kitacc: yde0. uis
obmeobpazosart. yupexaenuit / [.E. Pymsuruc, ®.I'. ®enpniman. — M.: IlpocBemnienne, 2013.
DJNeKTpOHHOE MPHIIOKEHNE K yueOHuKy Xumus. Heopranmdeckas xumus. Opranndeckast XuMust. 9
Kiacc: yae0. st odmieodpasosart. yupexaenwnii / ['.E. Pymutuc, @.I'. ®enpaman. — M.: [Ipocsemenue,
2013.






