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NOACHUTE/IbHAA 3ATMMNCKA

Mporpamma no XMmMmMm Ha ypoBHE OCHOBHOIO 06LLero 06pasoBaHMs cocTaBaeHa Ha OCHoBe TpeboBaHUM
K pe3y/ibTaTamM OCBOEHUSA OCHOBHOWM 06pa3oBaTeslbHOM NPOrpaMMmMbl OCHOBHOIO 0obLero o6pasoBaHums,
npeacTtasaeHHbix B PrOC 00O, a TakKe Ha OcHoBe ¢eaepasbHOM paboyeit Nporpammbl BOCMIUTaHUS U C
YYETOM KOHLEMUUM NpenoaaBaHunsa yuebHoro npegmerta «XmMmusa» B 06pa3oBaTe/ibHbIX OpraHn3aumsx
Poccuiickoit ®epepauum.

Mporpamma no xMmuu AaéT npeactaBieHne o Lensx, obuwen ctpaternm obyyeHms, BOCIUTAHUA U
pa3BuUTMA 0byYatoWwmxcsa cpeacTeamm yyebHOro npegmeTa, yCcTaHaBAnBaeT ob6sa3aTenibHoe NpeamMmeTHoe
cofepKaHue, npeaycMmaTpuBaeT pacnpeneneHne ero nNo Knaccam u CTPYKTYpMpoBaHUE No pasaenam u
TeMaM NPorpamMmmbl MO XMMWUU, ONPeaeNAeT KOMYECTBEHHbIE N KaYeCTBEHHbIE XapaKTePUCTUKN
cofepKaHna, peKOMeHAYEMYIO NOCAeA0BaTE/IbHOCTb U3YYEHMA XMMUN C YHETOM MEKNPESMETHbIX U
BHYTPUMNpPEAMETHbIX CBA3EN, NOTMKM y4ebHOro npouecca, BO3pacTHbIX 0cCoObeHHOoCTeN obyyatowmxcs,
onpeaenser BO3IMOXHOCTM NpegMmeTa A4 peannsaumm TpeboBaHnin K pesynbTaTam OCBOEHUA OCHOBHOM
obpa3oBaTesibHON NPOrpaMmmMbl Ha YPOBHE OCHOBHOIO 06LLero o6pa3oBaHMsA, a TakKe TpeboBaHM K
pe3ynbTaTam 0by4yeHMA XMMUM Ha YPOBHE Liefieli u3ydeHns npeimeTa M OCHOBHbIX BUA0B y4ebHo-
NMo3HaBaTeNbHOM AeATeNbHOCTU 0OYyYaloLLEroca No OCBOEHUIO y4ebHOro coaeprKaHus. 3HaHUe XMMnm
CNYXUT OCHOBOW ANs GopMUPOBaAHUA MUPOBO33PEHMA 0byUatoLLLerocs, ero npeacTaB/ieHun o
maTepuanbHOM eAUHCTBE MUPA, BaXKHYIO POb UrpaloT GopmUpyemMble XMMUEN NpeacTaBAeHNs o
B3aMMOMpPEBPALLEHMAX SHEPTUN N 06 3BONIIOLNM BELLLECTB B MPUPOAE, O NYTAX PELIEHMA r106anbHbIX
npob6aem ycTounmBoro pasBuTMA YeN0BEYECTBa — CblPbeBOM, SHEPTreTUYECKOM, NULLEBOU U
3KoJiornyeckoit 6esonacHoctu, npobaem 3apaBooxpaHeHmn. M3yyeHrne xummnu: cnocobeteyeT
peannsaLmm BOSMOXKHOCTEN 419 CaMOpPa3BUTUA U GOPMUPOBAHUA KYNbTypbl IMYHOCTU, €€ obLLel n
dYHKLUMOHANbHOW rPaMOTHOCTM; BHOCUT BK/1aZ B GOPMUPOBAHME MbILLIEHUA U TBOPYECKUX
CNOCoBHOCTEM 06YyYarOLMXCS, HABbIKOB MX CAMOCTOATE/IbHOM y4ebHOM AeATeNbHOCTH,
3KCMEePMMEHTAIbHbIX U UCCNEA0BATENbCKUX YMEHWNIM, HEOBXOAMMbIX KaK B MOBCEAHEBHOM KU3HU, TaK U
B NpodEeCCMOHAIbHOM AeATeIbHOCTU; 3HAKOMMUT CO CNeUn KON HaydHOTO MbILLJIEHUS, 3aKNadblBaeT
OCHOBbI LLe/IOCTHOTO B3r/1s4a Ha eAUHCTBO NPUPOLbI U YeslI0BEKa, ABAAETCS OTBETCTBEHHbIM 3Tanom B
doOpMUPOBAHNM eCTECTBEHHO-HAaY4YHOM rPaMOTHOCTN obyyatowmxcs; cnocobcTeyeT GOpMUPOBAHULD
LEHHOCTHOIO OTHOLUEHMA K eCTECTBEHHO-HAY4YHbIM 3HAHWUAM, K NPUPOAE, K YEN0BEKY, BHOCUT CBOA
BK/1aZ, B 3K0O/1I0rMYeckoe obpasoBaHMe obydatowmxca. [aHHble HanpaBaeHMA B 0by4eHUn Xummm
obecneunsatotca cneundurKoi cogeprkaHma yuyebHoro npeameTa, KOTOPbIA ABAAETCA NeAarormyecku
a[anTUPOBaHHbIM OTpaXKeHnem 6a30B0OM HAaYKM XMMUM Ha onpeaenéHHOM 3Tane eé pa3sutma. Kypc
XMMUW Ha YPOBHE OCHOBHOTIO 061Lero o6pasoBaHMA OPUEHTMPOBAH Ha 0CBOEHWe 0byyvatowmmmnca
CUCTeMbI NepBOHaYabHbIX MOHATUIA XMMUU, OCHOB HEOPraHUUYECKON XUMUN U HEKOTOPbIX OTAE/bHbIX
3HAYUMBbIX NOHATUIM opraHNYeckolr xummnun. CTpyKTypa coaepaHnsa Nporpammbl No XMMUK
cbopmmupoBaHa Ha OCHOBE CUCTEMHOIO Noaxoaa K eé nsydeHuto. Cogep:kaHue cknagblBaeTcs us
CUCTEMbBI NMOHATUI O XMMUYECKOM 3/IEMEHTE U BELLLECTBE U CUCTEMbI NOHATUIA O XMMUYECKOW peaKkuum.
0O6e 3T cucTeMbI CTPYKTYPHO OpraHM30BaHbl MO NPUHLUKUNY NOC/eA0BaTe/IbHOIo Pa3BMTUA 3HAHWUI Ha
OCHOBE TEOPEeTUYECKUX NPeACTaBlEHMI PA3HOMO YPOBHS: — aTOMHO-MOJIEKYNSPHOrO YYEHUSt KaK OCHOBbI
BCEro ecTecTBo3HaHusA; — MNepunogmyeckoro 3akoHa [l. U. MeHaeneesa Kak OCHOBHOrO 3aKOHa XMMUU; —
YYEHUA O CTPOEHUN aTOMA U XMMUYECKOW CBA3K; — NpeaCcTaBAeHU 06 3N1eKTPONUTUYECKOM
AMccouMaumnm BELWeCTB B pacTBopax. TeopeTuyeckme 3HaHUS PacCMaTpPMBaOTCA HA OCHOBE
3MMNUPUYECKU NOSTYYEHHbIX U OCMbIC/IEHHbIX GaKTOB, Pa3BUBAIOTCA NOCNEeA0BaTE/IbHO OT O4HOI0 YPOBHA
K ApYromy, BbINOAHAA GYHKLMM 06BACHEHMA U NPOTHO3MPOBAHUA CBOMCTB, CTPOEHUA M BO3MOXKHOCTEN
NPaKTUYECKOro NPMMEHEHMA N MNONYYEHNA U3yYaeMblx Bel,ecTB. OCBOeHME NPOrpamMmmbl NO XMMUK
cnocobctByeT GOPMUPOBAHUIO NPEACTABIEHUSA O XMMUYECKOM COCTaBAAIOWEN HAaYYHOM KapTUHbI MUpPa B
NOTMKe eé CUCTEMHON NPUPOoAbI, LLEHHOCTHOIO OTHOLIEHMA K HayYHOMY 3HAHWUIO U METOAAM MO3HaHMA B
HayKe. M3yyeHne XMMNKU NPONCXOAMUT C NPUBJIEYEHNEM 3HAHUI U3 PpaHEE U3YUYEHHbIX YY4ebHbIX
npeameToB: « OKpyKatowmit mup», «brnonoruna. 5—7 knaccbl» n «®usmka. 7 knacc». Mpun nsydeHnm



XUMUK NponcxoanT GoOpMUpPOBaHME 3HAHUI OCHOB XMMMYECKOMN HayKM Kak 061acTn COBPEMEHHOTO
€cTecTBO3HaHMA, NPAKTUYECKON AeATEeNbHOCTM Ye/I0BEKA M KaK O4HOMO M3 KOMNOHEHTOB MMUPOBOA
KyNbTypbl. 3ag4a4a y4ebHoro npeamera cocTont 8 YOpMUPOBAHMM CUCTEMbBI XUMUYECKMUX 3HAHUIN —
BaXKHeNLWNX GaKToB, NOHATUIM, 3aKOHOB 1 TEOPETUYECKMNX MOOKEHUN, A0CTYNHbIX 0600LEeHN
MMPOBO33PEHYECKOr0 XapaKTepa, A3blka HayKW, B MPUOBLLEHMN K HAyYHbIM MeTOAaM NO3HaHWUA Npu
N3y4YeHUM BELLECTB N XMMUYECKUX peaKkLumin, B OpMMUPOBAHMKN M Pa3BUTUM NO3HABATE/IbHbIX YMEHUN U
NX NPUMEHEHNU B y4ebHO-N03HaBaTeIbHOM N y4ebHO-1CcCcNen0BaTeNbCKOM AeATEeNbHOCTU, OCBOEHNU
npasua 6esonacHoOro o6paLLeHns C BeLLecTBamm B NOBCEAHEBHOM KU3HW. MPU U3YYEHUU XUMUU Ha
YPOBHE OCHOBHOTIO 06LLero o6pasoBaHMA BarKHOE 3HaYeHWE NPUobpenn Takne Lenu, Kak: —
dbopmMpoBaHME UHTENNEKTYAIbHO PAa3BUTOM IMYHOCTM, FTOTOBOM K CaMoobpa3oBaHMIo, COTPYLHMYECTBY,
CaMOCTOATENIbHOMY NPUHATUIO PeLLleHMA, CNOCOBHOM afAanTUPOBaTbCA K ObICTPO MEHAOLMMCS
YC/IOBUAIM }KU3HW; — HAaNpaB/ieHHOCTb 06yYeHMA Ha cucTemaTmyeckoe nprobueHne obyyatoLwmxeca K
CaMOCTOATENbHOM NO3HABATE/IbHOM AeATENIbHOCTU, HAYYHbIM METO4aM NO3HaHUA, GOPMUPYIOLLUM
MOTMBALMIO M Pa3BUTUE CNOCOBHOCTEN K XMMUUK; — obecneyeHune ycioBuiA, cnocobCcTByOLWMX
npruobpeTeHno obyYatoWMMNCA ONnbiTa Pa3HOObpa3HOMN AeATeIbHOCTU, MO3HAHWUS U CAMOTMNO3HaHKSA,
KNH0YEBbIX HAaBbIKOB (KOYEBbIX KOMMNETEHLNI), UMEIOLLMX YHUBEPCaNbHOE 3HaYeHWNe ANA PA3/INYHbIX
BMA0B AesaTeibHOCTU; —dopMMnpoBaHMe obLen PyHKLMOHAIBHOM U eCTeCTBEHHO-HAYYHOM rPamMoTHOCTH,
B TOM YMC/e YMEHUIN 0OBACHATb M OL,EHMBATb ABAIEHMA OKPYKAIOLLEro MMpPa, MCNO/b3Ys 3HAHMA U ONbIT,
NoAyYeHHble NPU U3YHYEHUN XUMUU, TPUMEHATbL UX NPU PeLleHnn Npobiem B NOBCEAHEBHOM }KU3HU U
TPYAO0BOM AeAaTeNbHOCTU; —pOoOpMMpPOBaHME Y 0ByYaroLWMXCca FYyMaHUCTUYECKMX OTHOLEHMI, MOHUMAHUA
LEeHHOCTM XMMUNYECKMUX 3HaHUI AN1A BbIPabOTKM 3KOIOrMUYECKU LienecoobpasHoro noseaeHma B 6biTy u
TPYAO0BOM AeATENbHOCTU B LLe/IIX COXPAaHEHMA CBOErO 340P0BbA M OKPYKAtOLWLEeN NpUpoaHON cpeabl; —
pa3BUTME MOTUBALMMU K 0BYYEHUIO, CMOCOBHOCTEN K CAMOKOHTPO/IIO U CAMOBOCMUTAHMIO Ha OCHOBE
YCBOEHMS 0blLeYenoBeYecknx LeHHOCTEN, TOTOBHOCTU K 0CO3HAHHOMY Bbibopy npoduns un
HanpaBAeHHOCTU ganbHelwero obyyeHma. ObLLee YMCN0 YacoB, OTBEAEHHbIX AN U3YYEHUA XUMUN Ha
YypOBHe OCHOBHOrO obuiero obpasoBaHua, coctaBnneT 136 yacoB: B 8 Kiacce — 68 yacos (2 yaca B
Hepento), B9 knacce — 68 yacos (2 yaca B Hegento). COOAEPAHWE OBYYEHWA 8 KNACC
MNepBOHAYabHble XUMUYECKUE MOHATUA MpeameT XMMnUKU. PONb XMMUK B XKU3HM YesloBEKA. XMMMKA B
cucTeme Hayk. Tena u Bewectsa. PusmMyeckmne cBOMCTBA BeLecTB. ArperaTtHoe COCTOsiHME BELLEeCTB.
MoHsATHE 0 MeToZax NO3HAHUSA B XMMKMKM. YucTble BelwecTBa U cmecn. Cnocobbl pasgeneHuns cmecen.
ATOMbI U MOIEKYbl. XUMUYECKME 31eMEHTbI. CUMBOJIbI XMMUYECKMX 31€MEHTOB. MpoCTble U COXKHbIEe
BeLLecTBa. ATOMHO-MONEKYNAPHOE yyeHne. Xumnuyeckan popmysa. BaneHTHOCTb aTOMOB XMMUYECKMX
3N1eMeHTOB. 3aKOH MOCTOAHCTBA COCTaBa Bel,ecTB. OTHOCUMTE/IbHAA aTOMHaa macca. OTHoCUTeNbHan
MoiekynsipHas macca. MaccoBas [0 XMMUYECKOTo 3n1eMeHTa B coeanHeHnn. KonnyecTeo BeLl,ecTsa.
Monb. MonapHaa macca. B3anmocsasb KOANMYECTBa, MacCbl U YMCAA CTPYKTYPHbIX €AMHUL, BEeLecTsa.
Pacuétbl no popmynam XMMUYECKUX COeAUHEHMUN. PU3MYECKME U XMMUNYECKME ABNEHUA. XMMUYECKan
peakuma 1 eé NnpusHaku. 3aKOH COXpPaHEeHMA MacCbl BELWECTB. XMMUYeckue ypasHeHuma. Knaccuoumkauma
XUMUYECKUX peakLMin (CoeANHEHNSA, Pa3NoKeHNS, 3aMeLLEeHNA, 0bMeHa). XMMUYECKUIA SKCMEPUMEHT:
3HAKOMCTBO C XMMMYECKOI Nocyaol, npaBuaammu paboTbl B nabopaTopmn 1 npuémammn obpaLleHmns c
nabopaTopHbIM 060pYyA0OBaHNEM, U3yYEHME U ONMCaHMe GU3NYECKMX CBOMCTB 06pa3L,oB
HeopraHU4YecKux Belects, HabogeHne pUsnYeckmx (N1aBneHne BocKa, TasHME ibaa, pacTMpaHue
caxapa B CTYMKe, KUMEHMUE U KOHAEHCAUMA BOAbI) U XMUMUYECKUX (frOpeHne CBeYn, NpoKaanBaHue
MefHOM NPOBOJIOKWN, B3aUMOAENCTBME Mesa C KUCNOTOM) ABNEeHUI, HabntogeHne 1 onucaHue
NPWU3HAKOB NPOTEKAHUSA XMMUYECKUX PeaKLnii (pasioxKeHne caxapa, B3aMMOAENCTBUE CEPHOM KUCNOTbI
¢ xnopugom bapus, pasnoxeHue rugpokcuaa meam (1) npu HarpeBaHUM, B3aMMOAENCTBUE Keesa C
pactBopom conu meau (Il), nsyyeHne cnocoboBs pasaeneHns cMmecei: C NOMOLLbIO MarHuTa,
duNbTpOBaHMeE, BbiNapMBaHue, AUCTUNNALMA, XpomaTorpadus, npoBeseHne O4MCTKM NOBAPEHHOM CONM,
HabntoaeHWe M onucaHWe pPesyibTaToB NPOBEAEHUA ONbITA, UNNHOCTPUPYIOLLErO 3aKOH COXPaHEeHMS
Macchbl, co3gaHue moaenelt Monekyn (LapocTepKHeBbIX). BaskHellume npeacTaBUTeNN HEOPraHUYEeCKUxX
BewecTtB Bo3gyx — cmech rasos. Coctas Bo3ayxa. Kucnopog — anemeHT 1 NpocToe BewecTso.



HaxoxaeHue Kucnopoga B npupoae, drUsnyeckme u XMMmnyeckue CBOMCTBA (peaKkumm ropeHus). OKeuabl.
MpumeHeHue kKncnopoga. Cnocobbl Nony4eHUs KMcnoposa B 1abopatopmm M NPOMBILLIEHHOCTH.
KpyrosopoT kucnopoga B npupoge. O30H — annoTponHaa moamndurkauma Kucnopoaa. Tennosoi adp ekt
XMMUYECKOIN peakLmn, TEPMOXMMUYECKMNE YPABHEHUSA, IK30- N IHAOTEPMUYECKME PeakLMn. TONINBO:
Yrofib U MeTaH. 3arpsA3HeHMe BO34yXa, yCuaeHne napHMKoBoro a¢pdeKTa, paspyLleHne 030HOBOTO C/0A.
Bopopoa —anemeHT U npocTtoe BewecTso. HaxoxaeHne Bogopoaa B npupoae, pusnyeckme u
XMMUYECKME CBOMCTBA, NPUMEHEHME, cnocobbl nosydeHusa. Kucaotsl n conn. MonsapHblit 06bEM rasos.
Pacyétbl no xMmmyecknm ypasHeHnAm. Pusnyeckme cBoicTea Boabl. Boga Kak pactsopuTens.
PactBopbl. HacblweHHbIe M HeHacbILeHHbIe pacTBopbl. PacTBOpMMOCTb Bew,ecTs B Boge. Maccosasa aons
BELLECTBA B pacTBOpe. XMMUYECKMNe cBoMCTBA BoAbl. OCHOBAHMA. Poib pacTBOPOB B MPUPOLAE U B XKU3HM
yenoseKa. KpyrosopoT BoAbl B Npupose. 3arpasHeHne npnpogHbix Bod. OXpaHa U 04MCTKa NPUPOAHbIX
BoA,. KnaccndmKauma HeopraHMyeckmx coeamHeHnin. Okenabl. Knaccndumkauma okcmaos:
coneobpasytolume (OCHOBHbIE, KUCNOTHbIE, amdoTepHble) U Heconeobpasytowme. HomeHknaTypa
OoKcnaoB. PU3NYECKMe N XMMUYECKME CBOMCTBA OKCUA0B. MNonyyeHne okengos. OCHoBaHMA.
Knaccndukauma ocHoBaHMIA: WENOUYM U HEPACTBOPUMBIE OCHOBAHMA. HOMeEHKaTypa OCHOBAHMIA.
®dusnyeckne n xMmmnyeckne cBOMCTBA OCHOBAHMN. NonyyeHne ocHoBaHUI. Kncnotel. Knaccnoukayma
KnMcnoT. HomeHKnaTypa KMcnot. Pusnyeckme n XMMm4eckme CBOMCTBA KUCNOT. Pag, akTMBHOCTU
meTannos H. H. bekeToBa. MonyyeHne kncnot. Conn. HomeHknatypa conei. Pusmyeckne nu xummnyeckme
cBoicTBa conelt. [MonydyeHne coneit. FleHeTUYECKanA CBA3b MEXAY K/laccamMu HEOPraHMYeCcKnx
coegMHEeHUN. XMMUYECKMI SKCMEPUMEHT: KAa4eCcTBEHHOE onpeaesieHne CoaepXKaHna Kucnoposa B
BO34yXe, NoJiydeHme, cobnpaHme, pacnosHaBaHWe U U3y4YeHMe CBOMCTB KMUC0poaa, HabatoaeHme
B3aMMOZENCTBMA BELLECTB C KUCIOPOLOM U YCNOBUA BOSHUKHOBEHMA U MPEKPALLEHNA FOPEHNA
(noxkapa), o03HakomieHUe ¢ 0bpasLLaMm OKCUAOB M OMMUCAHME UX CBOWCTB, MOyYeHUe, cobunpaHue,
pacno3HaBaHMe U U3y4eHne CBOMCTB BOAOPOAA (ropeHmMe), B3BauMmoaencTene BOAOPOAA C OKCUA0M
meaum (I1) (Bo3MOKHO Mcnonb3oBaHWE BUAeOMaTeEpPManos), HabaaeHne 0b6pasLoB BELLECTB
Koanyectsom 1 Mosb, ccnegoBaHne ocobeHHOCTel PACTBOPEHMA BELLECTB C Pa3/IMYHOM
pacTBOPUMOCTbIO, MPUTOTOB/IEHME PACTBOPOB C ONpeaenEHHON MaccoBOM A0/ieit pacTBOPEHHOIO
BELLECTBA, B3aMMOAEeNCTBME BOAbI C METalaMK (HAaTPUEM U Kanbuyem) (BO3MOMKHO UCMOb30BaHMe
BMAEOMaTepManos), uccnepoBaHmne obpasLLOB HEOPraHMYECKUX BELLLECTB Pa3/IMYHbIX K1accoB,
HabnoaeHWe U3MEeHEHMA OKPACKM MHAMKATOPOB B PaCTBOPAX KUCAOT U LLLEeN0YER, U3ydeHue
B3aMmoZencTena okenaa meam (l1) c pactBopom cepHOM KUCOTbI, KUCIOT C METaNNaMMU, PEAKLLUIA
HeMTpann3aunmn, Noay4yeHne HepacTBOPUMBbIX OCHOBAHMIM, BbITECHEHME OLHOMO MeTanna ApYyrum us
pacTBOpa COJU, pPeLleHne SKCNePUMEHTAIbHBIX 3aa4 Mo Teme «BaxkHelLmMe Knaccbl HeOPraHNYECKUX
coegmHeHu». MNepnoanyeckunii 3akoH m Nepunoanyeckas cuctema XMMmmnyeckmux asnemenTos . U.
MeHpeneesa. CTpoeHMe aTOMOB. XnmmnyecKkasa csAasb. OKMCAUTENIbHO-BOCCTAHOBUTEIbHbIE PeaKLmmn
MepBble NOMNbITKM KAAacCUPUKALUM XMMUYECKMX 91eMEHTOB. [TOHATME O Fpynnax CXOAHbIX 3/1eMEHTOB
(wenoyHble M WenoYyHo3eMENbHbIE METas/bl, FafioreHbl, MHEPTHbIE rasbl). INEMEHTbI, KOTOpble
06pasytoT amboTepHble OKCUAbI U FTMAPoKcMapl. Nepuoanyeckunii 3akoH. Nepunoanyeckas cuctema
Xnmmyeckux anemeHToB [1. U. MeHgeneesa. KopotkonepnoaHasa n gamHHonepmogHaa ¢opmol
Meprogmnyeckon cuctemsl xummdecknx anemeHToB . N. MeHgeneesa. MNepuoabl v rpynnbl. ®usnyeckmii
CMbICN MOPALKOBOro HOMepa, HOMepPOB Nepuoaa u rpynnbl anemeHTa. CtpoeHne atomos. CocTas
aTOMHbIX Agep. N30Tonbl. IN1eKTpoHbl. CTpOeHME 31eKTPOHHbIX 060104eK aTOMOB NepBbix 20
XMMUYecKux snemeHToB Mepuoamnyeckoii cuctemol [. U. MeHgeneesa. XapakTepucTMKa XMMUYECKOTO
3nemeHTa No ero nosoxeHuto B NMepunoauyeckoit cucteme . U. MeHgeneesa. 3aKOHOMEPHOCTH
N3MEHEeHUA pasnyca aTOMOB XMMUYECKUX S/1IEMEHTOB, METAIZIMYECKUX U HEMETAIIMYECKMUX CBOMCTB NO
rpynnam v nepuogam. 3HauyeHue MNepnoanyeckoro 3akoHa v Nepnoanyeckoit cucteMbl XMMUYECKMX
3/1eMEHTOB A/1A Pa3BUTUA HAYKKU U NpaKTUKK. [. U. MeHaenees — y4€Hbli U rparkaaHUMH. XMmuyeckas
cBA3b. KoBasieHTHas (NonsipHas 1 HenoAsipHas) CBA3b. INEKTPOOTPULLATENIbHOCTb XMMUYECKUX
anemeHTOB. MloHHas cBA3b. CTeneHb okucieHUA. OKUCANTENIbHO-BOCCTAHOBUTEIbHbIE PEaKLMU.
Mpoueccbl OKUCNEHNA N BOCCTAHOBNEHUA. OKUCAUTENN U BOCCTAHOBUTENN. XMMUYECKUIA SKCNEPUMEHT:



n3yyeHue obpasLLOB BeLLLECTB MeTa//IOB U HEMETA/II0B, B3aUMOAENCTBUE TMAPOKCMAA LIMHKa C
pacTBOPamMM KUCNOT U1 LLLeNoYel, NPoBeAEeHME OMNbITOB, UAIOCTPUPYIOLLUX NPUMEPDI
OKUCAUTENIbHOBOCCTAaHOBUTE/NbHBIX PeaKLMii (ropeHne, peakunmn pasioxKeHus, COeAnHEHUS ).
MexnpegMmeTHble cBA3M Peanmsaumna MexxnpeamMeTHbIX CBA3EM NPU N3y4eHn Xummnmn B 8 Kiacce
OCYLLECTBAAETCA Yepe3 UCMO/Ib30BaHUE KaK 0OLLMX eCTECTBEHHO-HaYYHbIX MOHATUIA, TaK U MOHATUNA,
ABNAIOLLMXCA CUCTEMHbBIMW 417 OTAE/NbHbIX NPegMETOB eCTeCTBEHHO-HAYy4YHOro LmMKaa. Obwme
€CcTecTBEeHHO-HAy4YHble NOHATUA: Hay4HbIN GaKT, TMNoTe3a, TeOpPUA, 3aKOH, aHaNIN3, CUHTE3,
Knaccudukauma, NnepmMoanNYHOCTb, HabaloAeHMEe, SKCNEPUMEHT, MOAENNPOBaHUE, U3MEPEHUE, MOLE/b,
AsneHne. Pu3nKa: maTepusa, aTom, 3/N1EKTPOH, MPOTOH, HEMTPOH, UOH, HYKAUA, N30TOMbI,
PafMOaKTUBHOCTb, MOJIEKYA, NIEKTPUYECKMI 3apaj, BELLECTBO, TeN0, 06BEM, arperaTHoe CoCToAHUE
BeLLeCTBa, ras, pusanyeckme BeIMYMHbI, e ANHULLbI U3MEPEHUA, KOCMOC, NAaHeTbl, 3Bé3abl, ConHue.
Buonorua: poTocuHTes, abixaHne, buocdepa. Neorpadua: atmocdepa, rmapochepa, MUHEpPanbl, FOpHble
nopoAbl, NONE3Hble UCKonaemble, TONANBO, BoAaHble pecypcbl. 9 K/TACC BelecTBo U XMMUyecKas
peakuus Mepuoamyeckunii 3akoH. Mepuogmyeckan cuctema Xummnyeckmnx anemeHTos . . MeHgeneesa.
CTpoeHne aTOMOB. 3aKOHOMEPHOCTU B U3MEHEHUM CBOMCTB XMMUYECKMX S1EMEHTOB NEPBbIX TPEX
NepuoaoB, KaiuA, KaibLnA N X COeAUHEHWNI B COOTBETCTBUM C MOSIOKEHUEM S/1EMEHTOB B
Meprogmyeckon cucteme U CTPOEHMEM MX aTOMOB. CTpOeHME BELLLECTBA: BUAbI XMMUYECKOM CBA3M.
TUNbl KPUCTANIUYECKUX PELLIETOK, 3aBMCMMOCTb CBOMCTB BELLECTBA OT TUNA KPUCTAIMYECKOM PELLETKM U
BMAA XMMUYECKOM cBA3U. KnaccnduKkauma n HomeHKNaTypa HeOpraHMYECKUX BeLLECTB. XMMUYECKUe
CBOWCTBA BELLECTB, OTHOCALLMXCA K PA3/IMYHbIM Kaaccam HEOPraHUYECKUX COeAUHEHUI, TeHETUYECKAnA
CBA3b HeOpraHuyeckux sewects. Knaccndumkauma XMMUYECKUX peakLLMi NO PasMYHbIM NPU3HaKam (no
YUCAY U COCTABY YHACTBYIOLLMX B PEAKLMM BELLECTB, NO Tenn10BOMY 3PPEKTY, N0 U3IMEHEHUIO CTENEHEN
OKUCNEHMA XMMUYECKUX 3/IEMEHTOB, MO 0O6PATUMOCTH, NO YYaCTMIO KaTannsaTopa). IK30- U
3HAOTEPMUYECKME PeaKL MU, TEPMOXUMUYECKME YPaBHEHUA. [TOHATME O CKOPOCTU XMMNYECKOM
peakumu. MoHaTne 06 06paTUMbIX U HEOBPATUMBIX XMMUYECKUX peaKLmax. oHATUE O TOMOreHHbIX U
reTeporeHHbIx peakumax. MoHATMe 0 KaTanuse. [OHATME O XMMMYECKOM paBHOBecumn. PaKkTopbl,
BANAOLLME HA CKOPOCTb XMMMYECKON peakLMmn N NONOKEHNE XMMMUYECKOro paBHoBecuA. OKUCANTENbHO-
BOCCTAaHOBUTE/IbHbIE PeaKLMM, 3EKTPOHHbIN 6aNaHC OKUCAUTENbHOBOCCTAHOBUTE/IbHON peakuuu.
CocTtaBneHne ypaBHEHNN OKUCANTENIbHO-BOCCTAHOBUTE/IbHbBIX PEaKLMIA C UCNO/Ib30BaHNEM MeToAa
3NeKTPOHHOro 6anaHca. Teopms aNEKTPOAUTUYECKOW ANCCOUMALNK. DNEKTPONUTLI U HESNNEKTPOAUTSI.
KaTWoHbI, aHNOHbI. MexaHM3Mm AMCccouMaLmMm BELLECTB C PA3/IMYHbIMU BUSAMU XMMUYECKOW CBA3M.
CreneHb anccoumaunun. CunbHble U cnabble 31eKTpoanTbl. Peakuym noHHoro obmeHa. Ycnosus
NPOTEKAHWUA peaKkLMit MOHHOro 06MeHa, NOHbIE U COKPALLEHHbIE MOHHbIE YPABHEHWUA peaKkuuii.
CBOWCTBa KMCNOT, OCHOBAHWUI U COMelt B CBETE NPeACTaBAEHNN 06 3N1eKTPOANTUYECKON ANCCOLMALUNM.
KauecTBeHHble peaKkunm Ha MoHbl. MNoHATUE 0 rngponanse conein. XMMMUUYECKUIN SKCNEPUMEHT:
O3HaKOMJIEHUE C MOZENAMU KPUCTANTIMYECKUX PELLETOK HEOPraHUYECKMX BELLLECTB — METa//10B U
HemeTannoB (rpaduTa M anaMasa), CIOXKHbIX BEWECTB (X0pMaa HaTpua), uccnemoBaHne 3aBUCMMOCTH
CKOPOCTU XMMMYECKOIN peakLmn OT BO3AENCTBUA pPa3INYHbIX PaKTOPOB, MCCAea0BaHUE
3N1eKTPONpPOBOAHOCTU PAaCTBOPOB BELLECTB, MPOLEcca ANCCOLNALLUN KUCNOT, LLeNoYeln U conem
(BO3MOXKHO MCNOIb30BaHWE BUAEO MATEPMAIOB), NPOBEAEHME ONbITOB, UANOCTPUPYIOLLMUX NPU3HAKK
NPOTEKaHWUs peakunit MoHHOro obmeHa (o0bpa3oBaHMe 0cajKa, BblaeneHue rasa, obpasosaHue Boabl),
ONbITOB, UNHOCTPUPYIOLLUX NPUMEPLI OKUCAUTENBbHO-BOCCTAHOBUTE/IbHbLIX PEAKUMIA (ropeHmne, peakLmm
pa3fNoXKeHWA, COeANHEHMUA), pacno3HaBaHWME HEOPraHNYECKUX BELLLECTB C MOMOLLbIO KaueCTBEHHbIX
PeaKuMit Ha MOHbI, peLleHme SKCNepMMeHTabHbIX 3aaa4. HemeTtannbl n ux coegmHeHns O6uias
XapaKTepucTuKa ranoreHoB. OCO6eHHOCTUN CTPOEHUA aTOMOB, XapaKTePHbIe CTEMNEHN OKUC/IEHUS.
CTpoeHune 1 pusnyeckme cBOMCTBA NPOCTbIX BELLECTB — raIoreHoB. XMMMYECKUe CBOMCTBA Ha Npumepe
XNnopa (B3aMmoaencTeme c MeTannamm, HeMeTaanamu, wenodamm). Xnoposogopos,. ConaHas KMCAoTa,
XMMUYECKME CBOWCTBA, NOSIlyYeHNe, NpumeHeHue. [leiicTBMe X/10pa 1 X1I0POBOAOPOAA Ha OPraHN3m
yenoBeKa. BaxHenwwmne xnopuabl 1 X HaxoxgeHue B npupoge. ObLas xapakTepucTnka snemeHTos VIA-
rpynnbl. OcobeHHOCTU CTPOEHMA aTOMOB, XapaKTepPHble cTeneHn okucaeHma. CtpoeHne n pusmnyeckue



CBOWMCTBA MPOCTbIX BELLECTB — KMC0OPOAA M cepbl. ANNOTPONHbIe MOANDUKALMMN KUCAOPOAA U Cepbl.
Xnmmnueckune ceonctea cepbl. CepoBoaopos, CTpoeHue, dUsmnyeckne n xummyeckme ceorctea. Okecuabl
cepbl KaKk NpeAcTaBUTENM KUCNOTHbIX OKCMA0B. CepHas KUCI0Ta, PU3NYECKME N XMMUYECKME CBOMCTBA
(obwme Kak npeacTaBUTENN KNacca KUCAOT U cneuuduyeckne). XuMmmnyeckue peakumu, nexauime B
OCHOBE NPOMbILLNEHHOrO cnocoba Noay4yeHUa cepHoi KUcnoTbl. MpumeHeHne cepHol Kncnotbl. Conu
CEPHOMN KUCNOTbI, KaYecTBEeHHanA peakuma Ha cynbdaT-uoH. HaxoxaeHue cepbl U eé coeguHEHU B
npupoae. XuMmnyeckoe 3arpasHeHne oKpyKatolein cpeabl COeAMHEHUAMM cepbl (KUCNOTHbIE A0XKAMN,
3arpAsHeHune Bo3ayxa U BOAOEMOB), cnocobbl ero npeaoTepaleHus. ObLan xapakTepucTnka
anemeHTOoB VA-rpynnbl. OCOBEHHOCTM CTPOEHMNS aTOMOB, XapaKTepHbIe CTeNeH OKUC/IeHUA. A30T,
pacnpocTpaHeHue B npupoae, d1smyeckne u XMMnYeckme cBoicTea. KpyroBopoT a3oTa B npupose.
AMMMaK, ero GU3MYECKNEe U XMMUYECKME CBOMCTBA, NoyYeHMEe U NpumeHeHue. Com aMmMOoHUA, NX
dur3MYECKMe U XMMUYECKME CBOMCTBA, NpuMeHeHMe. KauecTBeHHan peakLms Ha MOHbl aMMOHMS.
A30THas KMUCNOTa, eé nosyyeHne, GrMsmyeckne u XuMmnyeckme cBoncTea (obme Kak npeacraBuTens
Knacca KMcnoT 1 cneunduryeckme). Mcnonb3oBaHWe HATPATOB U COJIEN aMMOHMA B KayecTee
MUWHepasbHbIX yA00peHnn. XuMMYecKoe 3arpAasHeHNE OKPYrKaloLLel cpeabl coegMHEHUAMM a3oTa
(KucnoTHble poXKam, 3arpsisHeHMe Bo34yxa, NoYBbl M BogoémoBs). Pocdop, annoTponHblie moanduKaumm
docdopa, dusmnyeckue n xumuyeckne ceorictea. Okena pocdopa (V) n docdopHas Kncnora,
duU3nYecKkne n XuMmnyeckune ceoiicTaea, noaydyeHune. MicnonbsosaHue ¢ocdaToB B KAYECTBE MUHEPASIbHBIX
yaobpeHunit. Obuian xapakrepuctuka anemeHToB IVA-rpynnbl. Oco6eHHOCTU CTPOEHUSA aTOMOB,
XapaKTepHble CTeNeHN OKUCNEeHMUA. YInepoa, annoTponHble MoanduKaumm, pacnpocTpaHeHme B
npupoae, pusnyeckme n xummyeckune csoictea. Agcopbumn. Kpyrosopot yrnepoaa B npupoge. OKcugbl
yrnepoga, nx Gusmyeckne 1 XMMnYeckme CBOMCTBA, AeMNCTBUE Ha }KNBble OPraHN3Mbl, NOJTyYeHne U1
npuMeHeHue. dKonormyeckne npobaemsl, cBAsaHHbIE C OKCMAOM yrnepoga (IV), runoTtesa rnobanbHoro
noTenaeHna KAnMmaTa, MapHUKoBbIN 3pPeKT. YronbHas KMcnoTa n eé conn, nx dusmndyeckue u
XMMUYECKUEe CBOWMCTBA, NoJlyYeHne U npumeHeHne. KauecTBeHHan peakums Ha KapboHaT-UoHbI.
Ncnonb3oBaHWe KapboHaTOB B HbITy, MegULUMHE, MPOMbILWIEHHOCTU U CENIbCKOM X0O3AICTBE.
MepBoOHaYabHbIe MOHATUSA 06 OpraHMYECKUX BELLECTBAX Kak O CoeaUHEHUsAX yrnepoaa (MeTaH, 3TaH,
3TUNEH, aLLeTUEH, 3TAaHO, FTULLEPWUH, YKCYCHas KncaoTa). MpupogHble NCTOYHUKN YI1eBOA0POL0B
(yronb, npupogHbIi ras, HedTb), NPOAYKTbI X NepepaboTKun (6eH3nH), nx posb B BbITy U
NPOMbILWIEHHOCTU. NoHATME 0 BMONOTMYECKM BaXKHbIX BELLLECTBAX: XKMpaX, besKkax, yrneBoaax — u ux
PO/ B KM3HU YenoBeKa. MaTepuanbHoe eANHCTBO OPraHNUYECKMUX U HEOPraHMYECKUX COEAUHEHUN.
KpemHuin, ero pmusmnyeckme n xumumyeckne CBOMCTBA, NoayYeHMe U npumeHeHme. CoeANHEHUA KPEMHUSA
B npupoge. Obwue npeacraBneHuns 06 okemae kpemuus (1V) u kpemHuesol Kuciote. CUANKaTbl, UX
Mcnosib3oBaHWe B BbITY, B NPOMbILWIEHHOCTU. BarkHelWwmne cTponTeibHble MaTepuabl: KEPaMUKa,
CTEK/0, LeMEHT, 6eTOH, kene3obeToH. MNpobaembl 6e30NacHOro NCNO/iIb30BaHMUA CTPOUTESIbHbIX
MaTepuanoB B NOBCEAHEBHOM XU3HU. XMMUUYECKUI IKCNEPUMEHT: M3yYeHUe 06pasL,0B HEO PraHUYECKMX
BELLECTB, CBOMCTB CONAHOM KMC/IOTbl, NPOBEAEHNE KaYeCTBEHHbIX PeaKLMit Ha XI0pUA-UOHbI U
HabnloAeHWe NPU3HAKOB UX NPOTEKAHUSA, OMNbITbl, OTPaXKaloLmMe pUsnYeckme n XMMmn4eckme CBOMCTBa
ranoreHoB n Ux coeguHeHUN (BO3MOXKHO UCMOIb30BaHNE BUAEOMATEPNANOB), O3HAKOMJIEHUE C
obpasuamu x10pmnaoBs (ranoreHnaoB), 03HakKomMieHMe ¢ 0bpasLamm cepbl 1 eé coeguHEHUAMM
(BO3MOKHO MCNONb30BaHME BUAEOMATEPUANOB), HabogeHWe npouecca 0byrn1MBaHWUA caxapa nog,
OENCTBUEM KOHLUEHTPUPOBAHHOM CEPHOM KMCNOTbI, U3yYEeHNE XMMUYECKUX CBOMCTB pa3baBieHHOM
CEePHOWN KMCNOTbI, NpoBeAEHNE KayeCTBEHHOMN peakLmMn Ha cyibPaT-MoH U HabogeHMe NPU3HaKa eé
NPOTEeKaHWs, 03HaKOMAEHUe ¢ GU3MYEeCKMMM CBOMCTBAMM a30Ta, dpochopa U UX coeauHEeHU (BOSMOKHO
Ncnosb3oBaHWe BugeomaTepmanos), obpasyamm a3oTHbIX U GochOopHbIX ya006peHuiA, noayyeHue,
cobupaHune, pacnosHaBaHWeE U U3yYEeHNE CBOMCTB aMMMaKa, NPOBeAEHMNE KAaYeCTBEHHbIX peaKLni Ha
MOH aMMOHMS N pocdaT-MOH U U3ydyeHMEe NPU3HAKOB UX MPOTEKAHMUS, B3aUMOZEeNCTBUE
KOHLU,EHTPMPOBAHHOM a30THOM KMCNOTbI C MeAblo (BO3MOXHO MCNO/b30BaHWE BUAEOMATEPUANOB),
n3ydyeHne mogenen KpUCTal/IMYecknx peweéTok afimasa, rpapuTa, ¢pyasnepeHa, 03HaKOM/IEHME C
npoueccom aacopbLmm pacTBOPEHHbIX BELLECTB aKTUBUMPOBAHHbIM YINEM M YCTPOMCTBOM NPOTMBOrasa,



nosiy4yeHune, cobmMpaHune, pacrnosHaBaHMe U U3y4yeHne CBOMCTB Yr/IEKUC/IOro rasa, nposeaeHune
KaQYeCTBEHHbIX peaKuMi Ha KapboHaT N CUIMKAT-NOHbI U U3yYeHME NPU3HAKOB MX NPOTEKAHMUS,
03HAKOMJIEHME C NPOAYKLMEN CUAMKATHON NPOMbILNEHHOCTH, PeLeHNE SKCNePUMEHTAIbHbIX 3a4a4 No
Teme «BaxkHenwwmne HemeTan bl U UX coeanHeHns». MeTannbl U Ux coeanHeHma ObLan XxapakTepmucTuKa
XMMUYECKUX 3/IEMEHTOB — META/IIOB HA OCHOBAHUM UX NOAOXKeHUA B MNepnogmyeckon cucteme
XnumMmuyeckux anemeHtos . N. MeHaeneesa n ctpoeHna atomoB. CTpoeHue meTtannos. MeTtananyeckas
CBA3b M MEeTa//INYeCcKaa KPUCTANIMYECKanA PeLLIETKA. DNEKTPOXMMUYECKUI PAL HAMPAXKEHUIA METANNOB.
dusnyeckne n xummnyeckune ceonctea metannos. Obwme cnocobbl NonyvyeHUs metannos. MoHATHE O
KOPPO3MM METANNOB, OCHOBHbIE CNOCODObI 3aWMTbl X OT KOpPOo3uK. Cnnasbl (CTanb, YyryH,
AIOPANIOMUHNIN, BPOH33a) N UX NPUMEHEHME B BbITY U NPOMbILINEHHOCTU. LLlenoyHble meTannbl:
nonoxeHue B Mepnogmnueckon cucteme XMmnYeckmx anemenTos . . MeHzeneesa, CTpoeHue nx
aTOMOB, HaxoXaeHue B npupoae. Pusmyeckme 1 XMMmmyeckme CBOMCTBA (Ha NpUMepe HaTPMA U Kanus).
OKcmapl U rMApPoKCUabl HaTPUA M Kanua. NpuMeHeHMe WenoYHbIX METaNI0B U UX COeANHEHUIA.
LLlenoyHo3emenbHble MeTa/ibl MarHuii U KanbLmid: NoNoXKeHWe B Mepnoamyeckoin cucteme XMMUYECKUX
anemeHToB [1. . MeHaeneesa, CTPOEHUE NX aTOMOB, HaxOXAeHue B npuposae. Pusnyeckme u
XMMUWYECKME CBOMCTBA MarH1A 1 KanbLmA. BarkHelw e coeanHeHMA KanbLuusa (OKCMA, rTMApoKcKa, conu).
HECTKOCTb BOAbI U CNOCODObI €€ yCTpaHeHUA. ANIOMUHUIA: NooXKeHue B Mepuoamnyeckoin cucteme
Xnumu4yeckux anemeHTtos . N. MeHaeneeBa, CTpoeHMe aTOMA, HaxoxKaeHue B npuposae. dusnueckne m
XMMUYECKUE CBOMCTBA atoMUHMA. AMdoTepHble CBOMCTBA OKCUAA U TMAPOKCKAA aftoMuHus. HKeneso:
nonoxeHue B lMepmnoagnyeckomn cucteme xmummnueckux anemeHtos . N. MeHaeneesa, CTpoeHWe aToma,
HaxoXaeHue B Nnpupose. dusnyeckme n xummyeckune cBOMCTBa xenesa. OKcMabl, TMAPOKCUAbI N CONU
»enesa (Il) n xenesa (lll), nx coctas, cBOMCTBA U NonydYeHME. XMMUYECKMIA SKCMEPUMEHT: O3HaKOMIeHue
¢ obpasyamm MeTannoB M CNNaBoBs, X PU3NYECKMMM CBOMCTBAMM, U3yUYeHME pPe3y/IbTaTOB KOPPO3UK
MeTaN10B (BO3MOXKHO MCNO/b30BaHME BUAEOMATEPMANOB), 0COBEHHOCTEN B3aMMOALENCTBMA OKCMAa
KanbLMA U HaTpu1A € BOAOM (BO3MOXKHO MCMOb30BaHNE BUAEOMATEPNANOB), UCCIeL0BAaHNE CBOMCTB
YKECTKOW BOAbI, NPOLLECCa FOPEHMA Kene3a B KUCA0poae (BO3MOXKHO UCNONb30BaHNE
BMAEOMATEPMANOB), NPU3HAKOB NPOTEKAHWUA KAYECTBEHHbIX PeaKLMii Ha MOHbI: MArHWA, KaabLus,
aNtOMUHKA, UMHKa, Kenesa (I1) u kenesa (l11), megm (I1), HabaogeHne 1 onMcaHne NpPoLLeccos
OKpaLIMBAHMA NAAMEHU MOHAMMN HATPUA, KaNMA U KanbLmA (BOSMOXKHO UCNO/b30BaHME
BMAEOMaTepuanos), uccnegosaHne amdpoTepHbIX CBOMCTB ITMAPOKCUAA aNtOMUHUA U TMAPOKCUAA LMHKA,
pelleHne sKCNnepuMeHTasIbHbIX 3a4a4 No TeMe «BarkHelLwme meTansbl U Ux coeguHeHna». Xumma u
OKpy:Katowan cpega Bewectsa n matepmanbl B NOBCEAHEBHOM XU3HU YenoBeKa. besonacHoe
NCNO/Ib30BaHNE BELLECTB M XMMUYECKMX peakLmnii B ObiTy. MepBas NOMOLLb NPU XMMUYECKUX OXKOFax U
oTpaBaeHUAX. XMMMUYECKoe 3arpsasHeHne oKkpyXKatowel cpeabl (NpeaenbHas 4oNyCTMMan KOHUEHTpaUuUs
BellecTs, ganee — MAK). Ponb XMMnK B peLieHNN 3KONOTMYECKUX Npobaem. XMMUYECKUIA SKCMEPUMEHT:
n3yyeHue obpasLLOB MaTepUanoB (CTEKNO, CNIaBbl METaIIOB, MOAMMEPHbIE MaTepuanbl).
MexnpegmeTHble cBA3M Peanmsaumna mexxnpeamMeTHbIX CBA3EM NPU U3ydyeHun Xxummm B 9 Knacce
OCYLLECTBAAETCA Yepe3 UCMOJIb30BaHNE KaK 06LLMX eCTEeCTBEHHO-HaYYHbIX MOHATUIA, TaK U MOHATUNA,
ABNAIOLLMXCA CUCTEMHBIMW A7 OTAENbHbIX NPeaMeTOB eCTeCTBEHHO-HAYy4YHOro LmKaa. Obwme
€CTeCcTBEeHHO-Hay4YHble NOHATUA: Hay4HbI GaKT, TMNOTe3a, 3aKOH, TEOPUA, aHANN3, CUHTE3,
Knaccudukauma, NnepmMoanYHOCTb, HabaloAeHNe, SKCNEPUMEHT, MOAENNPOBaHUE, U3MEPEHUE, MOLE/b,
ABNeHWne, NapHUKOBbIN 3ddEKT, TexHoNorMAa, matepuanbl. Pusnka: matepuma, aTom, 3NEKTPOH, MPOTOH,
HEMTPOH, NOH, HYKNUA, U30TONbI, PAaAMOAKTUBHOCTb, MOJIEKYA, SNEKTPUYECKMIA 3apaj, NPOBOAHUKM,
NONYNPOBOAHWKM, ANSNEKTPUKN, GOTOIIEMEHT, BELLLECTBO, TeN0, 06bEM, arperaTHOE COCTOAHME
BELLeCTBa, ras, pacTBop, PpacTBOPMMOCTb, KPUCTaIMYecKan pewwéTka, cnaasbl, PUsnveckme BesnNYmHbI,
eaMHNLbl U3SMEPEHMA, KOCMUYECKOE NPOCTPAHCTBO, NaHeTbl, 38é34bl, ConHue. buonorua: poTocmHTES,
AbixaHue, buocoepa, sKocUCTEMA, MUHEpPANbHbIE YA06PEHNA, MUKPO3NEMEHTbI, MAaKPO3/IEMEHTbI,
nuTaTesbHble BeuwecTBa. leorpadua: atmocdepa, rmapocdepa, MMHepasbl, FOpHbIE MOPOAbl, NONAE3HbIE
nckonaemole, Tonaneo, BoaHble pecypcbl. MTAHUPYEMBIE PE3Y/IbTATbI OCBOEHWNA MPOIPAMMBbI MO
XUMUN HA YPOBHE OCHOBHOIO OBLLEEFO OBPA30BAHMA IMYHOCTHbIE PE3Y/IbTATbI JIn4yHOCTHbIE



pe3ybTaTbl 0CBOEHMA NPOrpamMmmMbl OCHOBHOIO 06Liero o6pasoBaHMA 4OCTUTAOTCA B Xo4e obyyeHus
XMMUW B €4UHCTBE y4ebHOM U BOCNUTATENbHOM AeATENbHOCTU B COOTBETCTBUM C TPALULMOHHBIMU
POCCUNCKMMM COLUOKYNBbTYPHBIMU N AYyXOBHO-HPABCTBEHHbIMU LLEHHOCTAMM, MPUHATLIMM B 06LLECTBE
npaBMAaMn U HOPMaMM NOBEAEHMA U CNOCOBCTBYIOT MPOLLECCaM CaMOMO3HAHMA, CAMOPa3BUTUA U
coumanmsaumm obydatowmxca. JIMYHOCTHbIE pes3yibTaTbl OTPaXKatloT rOTOBHOCTb 0byYatoLmxcs
PYKOBOZACTBOBATHCA CUCTEMOM NO3UTUBHBIX LLEHHOCTHbIX OPUEHTALMI U paclUMpeHne onbiTa
AeATeNbHOCTM HA e€ OCHOBE, B TOM YMC/Ie B YacTK: 1) MaTpMOTMYECKOro BOCMMUTaHWUS: LEHHOCTHOIO
OTHOLUEHUSA K OTEYECTBEHHOMY KY/NbTYPHOMY, UCTOPUUYECKOMY M HAayYHOMY Hac/ieaumto, MOHUMAHWA
3HaYEeHUA XMMMUYECKOM HayKM B *KM3HM COBPEMEHHOr0 06Lw,ecTBa, CNoCOBHOCTM BAaAEeTb A0CTOBEPHOM
NHPopMaLMel 0 NepesoBbIX AOCTUNKEHUAX U OTKPLITUAX MUPOBOM N OTEYECTBEHHON XMMUMU,
3aMHTEPEeCcoBaHHOCTM B Hay4HbIX 3HAHMAX 06 ycTponcTBe MUpPa M 06LLECTBa; 2) rpaXKAaHCKOro
BOCMUTAHMA: NPEACTaBAEHUA O COLMANbHBIX HOPMaX U NPaBUIaX MEXANYHOCTHbLIX OTHOLLEHWUI B
KONIeKTUBE, KOMMYHUKATUBHOM KOMMNETEHTHOCTM B 06LLECTBEHHO NOME3HOM,
yyebHoMCCNen0BaTENIbCKOM, TBOPYECKOM U APYTrUX BUAAX AEATENbHOCTU, FOTOBHOCTU K pa3HOO6pa3HoM
COBMECTHOM AeATeNIbHOCTM NPU BbINONHEHUM y4ebHbIX, MO3HABATE/IbHbIX 33434, BbINOJIHEHUN
XMMUWYECKUX SKCNEPUMEHTOB, CO3AaHUN Y4eOHbIX MPOEKTOB, CTPEMIEHNA K B3AMMONOHUMAHUIO U
B3aMMOMOMOLLM B NpoLecce 3ToN y4ebHOM AeATeNbHOCTU, TOTOBHOCTU OLLEHMBATb CBOE NoBeaeHne U
MOCTYMKN CBOMX TOBAPMULLLEM C MO3MLLMN HPABCTBEHHbIX M MPABOBbLIX HOPM C YYETOM OCO3HAHMSA
nocneacTBMiA NOCTYNKOB; 3) LLeHHOCTU Hay4HOro MNO3HaHMA: MMPOBO33pEHYECKME NPeaCcTaBaeH A O
BELL,ECTBE U XMMMYECKOIN peaKkLummn, COOTBETCTBYIOLLME COBPEMEHHOMY YPOBHIO PAa3BUTUA HAYKK U
COCTaB/IAOLWME OCHOBY A1 MOHUMAHMA CYLLHOCTU HAyYHOM KapTMHbI MUpa, NpeacTaBneHms ob
OCHOBHbIX 3aKOHOMEPHOCTAX Pa3BUTUA NPUPOLbI, B3aMMOCBA3AX YE/I0BEKA C NPUPOAHON cpeaoi, o
POJI XMMUW B NO3HAHUWN STUX 3aKOHOMEPHOCTEN; NO3HaBaTe/IbHble MOTUBbI, HANpPaB/IEHHbIE Ha
NnoJiydeHMe HOBbIX 3HAHMI NO XMMUK, HeobXxoauMble ANnA 06bACHEHMA HAbtOAaeMbIX NPOLLECCOB U
ABNIEHWNI, NO3HABaTe/IbHOMN, MHOOPMALMOHHOM U YNTATENIbCKOM Ky/bTYpbl, B TOM YNC/E HAaBbIKOB
camocToATeIbHOM PaboTbl € y4ebHbIMM TEKCTAMM, CNPABOYHOWN INTEPATYPON, AOCTYMHbIMMU
TEXHUYECKMMMU CPEACTBAMU MHPOPMALMOHHbIX TEXHONOTUIN; MHTEPEC K 0OYYEHUIO U MO3HAHUIO,
Ntob603HaTeNbHOCTb, FOTOBHOCTb M CNOCOBHOCTb K CaMoobpa3oBaHMUIO, MPOEKTHOW U MCCNeA0BaATENbCKOM
[eATeNbHOCTU, K OCO3HaHHOMY BbIGOPY HanpaBNEeHHOCTU U YPOBHA 06y4eHUA B ganbHellwem; 4)
dopmMMpoBaHMA KyNbTypbl 340P0BbA: 0CO3HAHUE LLEHHOCTU *KU3HW, OTBETCTBEHHOIO OTHOLLIEHMA K
CBOEMY 3,0POBbIO, YCTAHOBKW Ha 34,0p0BbIN 06pas }KM3HWM, OCO3HAHWME NOCNEACTBUIA U HENpUATUE
BpeAHbIX NpuBbIYeK (ynoTpebneHma ankorons, HAPKOTUKOB, KypeHua), HeobxoamMmocTh cobntoaeHns
npasun 6e3onacHOCT Npu 0bpaLLeHNN C XMMUYECKUMM BELLLECTBAMM B BbITY U peasibHOM XKU3HU; 5)
TPYAOBOro BOCNMTAHMA: MHTEPEC K NPAKTUYECKOMY U3YYeHMIO Npodeccuii U Tpyaa PasIMYHOro poaa,
yBaXeHue K Tpyay v pesy/bTaTamM TpyLOBOMN AeATe/IbHOCTU, B TOM YMC/ie Ha OCHOBE NMPUMEHEHUS
npeaMeTHbIX 3HaHMM MO XMMWUKU, OCO3HAHHbIN BbIGOP MHAMBUAYANBHOM TPAEKTOPUKN NPOAONKEHNSA
06pa3oBaHMA C YYETOM JIMYHOCTHBIX MHTEPECOB U CMNOCOBHOCTU K XMMMK, OOLLLECTBEHHbIX UHTEPECOB U
noTpebHocCTel, ycnewHoi npodpeccnoHanbHoOM AeATeNbHOCTU N Pa3BUTUA HEOBXOAMMBIX YMEHUNA,
rOTOBHOCTb aZanTUpPOBaTbCA B NPodeccnoHabHON cpeae; 6) 9K0NOrMYeCcKoro BOCNUTaHUSA:
3KONOTNYECKU LLenecoobpasHoe OTHOLWEHME K MPUPOAE KAaK UCTOYHMKY KU3HU Ha 3emie, OCHoBe eé
CyLLECTBOBaHMSA, NOHMMAHME LLEHHOCTM 340P0BOTro U He3onacHoro obpasa KM3HU, OTBETCTBEHHOE
OTHOLIEHUE K cOBCTBEHHOMY PUINYECKOMY M NCUXMYECKOMY 34,0POBbIO, OCO3HaHUE LLeHHOCTU
cobntoaeHna npasua 6e3onacHoro nosBeAeHUA Npu paboTe C BELLLECTBAMM, @ TAK¥Ke B CUTyaLMsAX,
YFPOXKAOLWMX 300POBbIO U XKU3HU Nt0AeN; CNOCOBHOCTM NPUMEHATb 3HAHWA, NOy4aeMble NPU U3yHEHUN
XMMUK, ANA pelleHnA 3aaY, CBA3aHHbIX C OKPYKatoLLEen NpMpPoOAHOM cpenoi, ANA NOBbILLEHNA YPOBHSA
3KOJIOFMYECKOM KY/IbTypbl, 0CO3HAHMA r106anbHOro XapaKTepa 3KONOrMYecKmnx npobaem u nyten mx
peLleHns NocpeacTBOM METOL0B XMMUW, SKONOTMUYECKOTO MbILUNEHUA, YMEHUA PYKOBOACTBOBATLCA UM B
Nno3HaBaTe/IbHOW, KOMMYHUKATUBHOM M coumanbHoM npaktuke. METAMNPEAMETHbIE PE3Y/IbTATbHI B
CoCTaBe MeTanpeaMeTHbIX Pe3y/IbTaToB BblAENAOT 3HAYMMble g8 GOPMUPOBAHMA MUPOBO33PEHMSA
obLLeHayYHble NOHATUA (3aKOH, TeopUA, NPUHLUMN, rTMnoTe3a, GaKT, cMcTema, NPOoL,ECC, SKCMNEPUMEHT U



Apyroe.), KOTopble UCMO/Ib3YOTCA B €CTECTBEHHO-HAYUYHbIX Y4eOHbIX MpeaMeTax 1 No3BOSIOT Ha OCHOBE
3HaHWI U3 3TUX NpeaMeToB GOoPMMUPOBATb NPEACTaBAEHNE O Le/IOCTHOM HAay4YHOW KapTUHE MUpa, U
YHUBEpCanbHble yyebHble AelCTBUA (MO3HaBaTeIbHble, KOMMYHUKATUBHbIE, PEryATUBHbIE), KOTOPbIE
obecneuynBaloT popMMpPOBaAHNE TOTOBHOCTM K CAMOCTOATE/IbHOMY MIAHUPOBAHMIO U OCYLLLECTB/IEHUIO
y4yebHol geatenbHocTU. Mo3HaBaTeIbHbIE YHUBEPCA/IbHbIE YYebHble AeicTBUA ba3oBble 1ornyeckne
OENCTBUA: YMEHWUS UCMONb30BaTb NPUEMbI JIOTMYECKOTO MbILLIEHMA NPU OCBOEHUU 3HAHWIA: PACKPbIBATb
CMbIC/T XMMUYECKUX NMOHATUI (BbIAENATb UX XapaKTePHble NPU3HAKK, YCTaHABANBATL B3aMMOCBSA3b C
APYTVIMU NMOHATUAMM), UCMOIb30BATb NMOHATUA A7 00BACHEHNA OTAENbHbIX GaKTOB M ABNEHWUN,
BbIOMPATb OCHOBAHMA U KPUTEPUMN A KNACCMPUKALMU XMMUYECKUX BELLLECTB U XMMUYECKMX PEAKLNN,
yCTaHaBAMBaTb NPUUYNHHOCAEACTBEHHbIE CBA3U MeXAY 06 beKTaMM U3YUYEHUA, CTPOUTb JIOTUYECKME
paccyaeHus (MHAYKTUBHbIE, AeAYKTUBHbIE, MO aHANOIMK), AeNaTb BbIBOAbI U 3aKNHOYEHUSA; YMEHUE
NPUMEHATb B NPOLLEcce NO3HAHWUA NOHATUA (MpegMeTHble U MeTanpeaMeTHbIE), CUMBOINYECKUNE
(3HaKoBble) Mosenu, ncnonblyemble B XMMUK, Mpeobpa3oBbiBaTh LMPOKO NPUMEHAEMbIE B XMMUU
MoOAEe/NbHblE NPeACTaBNEHNA — XMMUYECKUIA 3HaK (CUMBO 31eMeHTa), XuMudeckaa dopmyna u
YyPaBHEHNE XMMUYECKOW peaKkunm — Npu peeHnn yuebHo-no3HaBaTe IbHbIX 3a4a4, C Y4ETOM 3TUX
MOJAENbHbIX NPeACTaBNEHNI BbIABAATL U XapaKTEPM30BATb CYLLECTBEHHbIE MPU3HAKM U3yYaeMblX
06BHEKTOB — XMMMUYECKUX BELLECTB M XMMUYECKMX peaKLnii, BbIABAATb 06LLME 3aKOHOMEPHOCTH,
NPUYNHHO-CNEeACTBEHHbIE CBA3M U NMPOTUBOPEYMA B M3yHaeMbIX NPOLLECCax U ABNEeHUAX. basoBsble
nccnenoBaTeNbCKMe AeNCTBUS: YMEHUE UCMOIb30BaTb NOCTAB/IEHHbIE BOMPOCHI B KA4€CTBE MHCTPYMEHTA
NMO3HAHWA, a TaK¥Ke B KayecTBe OCHOBbI A1 GOPMUPOBAHMA TMNOTE3bl MO NPOBEPKE NPaBUIbHOCTU
BbICKa3blBaeMbIX CYXKAEHUI; NPUOBPETEHNE ONbITA NO NJAAHMPOBAHMIO, OPraHM3aL MK U NPOBEAEHUIO
YYEHMYECKMX IKCMEPUMEHTOB, yMeHUe Habto4aTh 33 XO40M NPOLLecca, CAMOCTOATENbHO
NPOrHO3MPOBaTh €ro pesybTat, GopPMyIMpPoBaTb 0606LEHNS 1 BbIBOAbI NO pe3yabTaTam
NpoBeAEHHOrO OMNbITa, UCCNEA0BAHMA, COCTABAATb OTYET O NpoAenaHHoN paboTe. PaboTa ¢
MHPOPMaLMel: yMeHUe BbIbBUPaTb, aHAZIM3UPOBATb U MHTEPNPETUPOBATb MHGOPMALMIO PA3UYHbIX
BMA0B M popm NpeacTaBaeHMA, NOJYHaEMYIO U3 Pa3HbIX UCTOYHUKOB (Hay4YHO-NONyAspHaA nMTepaTypa
XMMUYECKOro COAEPKAHMA, CNPaBOYHble NOCOOUS, pecypcbl MHTEPHETA), KPUTUUECKM OLLEHMBATD
NPOTUBOPEUMNBYIO U HEAOCTOBEPHYIO MHPOPMALUIO; YMEHWNE NPUMEHATb Pa3anYHble MeTOAbl M 3anpochl
npu noucke u otbope MHGopMaLMM U COOTBETCTBYHOLLMX AaHHbIX, HEOOXO4MMBbIX 417 BbINOJHEHUSA
y4ebHbIX M NO3HaBaTebHbIX 33434 onpeaenEHHOro TMna, npuobpeTteHre onbiTa B 061actu
NCNo/1b30BaHUA MHGOPMALNOHHO-KOMMYHMUKATUBHbIX TEXHOIOTUIA, OBNAAEHWNE KYNbTYPON aKTUBHOIO
MCMONb30BaHMA PA3/INYHBIX MOMCKOBbIX CUCTEM, CAMOCTOATE/IBHO BbIOUPATh ONTUMAbHY dopmy
npeacTaBaeHns MHGOPMALUKN N MANOCTPUPOBATL peLllaemMble 3a4a4M HECIOXKHBIMU CXeMamM,
anarpammamm, apyrummn popmamm rpaduKkm n ux KOM6MHaLMAMMK; YMEHNE MCMO/Ib30BaATb U
aHa/IN3NPOBaATb B NpoLecce y4ebHON 1 nccnenoBaTeIbCKoN AeATENbHOCTU MHOPMALMIO O BAUAHUN
NPOMbILLIEHHOCTHU, CEIbCKOIO XO3ANCTBa MU TPAHCMOPTA Ha COCTOAHME OKPYrKAIOLLLEN NPUPOAHON cpesbl.
KomMMyHUKaTUBHbIE YHUBEpPCa/ibHble y4ebHble AeNCTBMA: YMeHMA 3a4aBaTb BONPOCHI (B Xo4e Ananora u
(nnun) anckyccum) no cylecTsy obcy»Kaaemoi Tembl, GOPMyIMPOBATb CBOU NPEeAOKEHUS
OTHOCUTE/NIbHO BbINOJIHEHMA NPEANIOXKEHHOW 334a4M; YMEHMA NPEACTaBAATb NOYYEHHbIE Pe3ybTaTbl
No3HaBaTe/IbHOMN AeATENIbHOCTU B YCTHbIX M MUCbMEHHbIX TEKCTAX; Ae/1aTb NPe3eHTaLM o pesynbTaToB
BbIMOJIHEHMA XMMNYECKOTO 3KCNepmumeHTa (nabopaTopHOro onbiTa, NabopaTopHO paboTbl No
nccnenoBaHMIO CBOMCTB BELLECTB, y4eOHOro NPOEKTa); ymeHMa y4ebHOro coTpyaHNYECTBa CO
CBEPCTHMKAMM B COBMECTHOM NO3HABaTe/IbHOM U UCCNeA0BaTENbCKOW AeATENbHOCTM NPU pelleHnm
BO3HMKaOLWMX Npobsem Ha OCHOBE Y4ETa 06LLMX MHTEPECOB M COrNAacoBaHMA No3nLmii (0bcyRaeHusn,
06MEH MHEHUAMM, KMO3rOBble LUTYPMbI», KOOPANHALLMA COBMECTHbIX AEACTBUI, onpeaeneHne
KpUTEPUEB MO OLEHKE KAaYecTBa BbINOJHEHHOW PaboTbl U Apyrue). PerynaTueHble yHUBepCcabHble
yyebHble AeACTBUA: yMEHME CAMOCTOATENbHO ONPeAenaTb Len AeaTe/lbHOCTH, NNaHUPOBaThb,
OCYLLECTBAATb, KOHTPOIMPOBATb U MPU HEOBXOANMMOCTU KOPPEKTUPOBATL CBOO AEATENIbHOCTD,
BblIOMpPaTb Hanbonee apdeKkTUBHbIE CNOCOODLI pelleHnsa y4ebHbIX U NOo3HaBaTeNbHbIX 3343y,
CaMOCTOATENIbHO COCTABAATL UAN KOPPEKTUPOBATb NPESNOKEHHDBIN aATOPUTM AENCTBUN NpU



BbIMO/IHEHWUW 3a4aHWNI C Y4ETOM NOYYEHMNA HOBbIX 3HAHW 06 M3y4aeMbix 0H6bEKTax — BelLecTBax U
peaKkumsx, OLLeHMBATb COOTBETCTBME MOJIYYEHHOTO pe3y/ibTaTa 3asaBNEHHOW Lean, yMeHMe NCMoNb30BaTh
M aHa/IM3MPOBaTb KOHTEKCTbI, NpeasiaraemMble B ycioBum 3agaHnin. MPEOMETHbIE PE3Y/IbTATHI B
cocTaBe NpeAameTHbIX Pe3y/IbTaTOB N0 OCBOEHMIO0 06A3aTeNbHOro CoAepPKaHUA, yCTaHOB/IEHHOIO AaHHOM
denepanbHoOl paboyen NpPorpammon, BblAENAIT: OCBOEHHbIE 0OYYaoLWMMMCA HayYHble 3HAHUA,
YMEHMA 1 cnocobbl AelcTBUIA, cneunduyeckme ana npeameTHon obnactn «Xummns», BUAbl
0eATeNbHOCTU MO NONYYEHMIO HOBOTO 3HaHMA, ero MHTepnpeTaunn, npeobpasoBaHUIO U MPUMEHEHMIO B
Pas/INYHbIX Y4EeOHbIX M HOBbIX CUTYaLMAX. K KOHLY 0byyeHus B 8 Knacce npegmeTHble pe3yabTaTbl Ha
6a30BOM YPOBHE [0/1KHbl OTPaXKaTb CHGOPMUPOBAHHOCTb Y 0OYYAIOLNXCA YMEHUI: ® PACKPbIBATb CMbIC/I
OCHOBHbIX XMMMUYECKMX MOHATUI: aTOM, MOJIEKYIA, XMMUYECKUI 3/1IEMEHT, NMPOCTOE BELLECTBO, C/I0KHOE
BELL,ECTBO, CMeCb (04HOPOAHAA U HEOAHOPOAHAA), Bal€HTHOCTb, OTHOCMTEIbHAA aTOMHas U
MOJIEKYNAPHAA Macca, KOJIMYEeCTBO BELLLECTBA, MOJb, MOJIAPHAsA Macca, MaccoBas 4,015 XMMUYECKOTO
31eMeHTa B COeIMHEHUM, MOJIAPHbIN 06bEM, OKCUA, KMCNOTA, OCHOBaHME, COb,
3N1EeKTPOOTPULLATENIbHOCTb, CTEMEHb OKUC/IEHUA, XMMMUECKaA peakuus, KnaccuduKkaumnsa peakLnii:
peakuunn coeguMHEHUA, PeaKkL MM Pa3/IOKEeHUs, peakuum 3aMeLleHns, peakunm obmeHa, 3K30- 1
3HAOTEPMUYECKUE peakLmn, Tennoson adhdeKT peakumn, A4p0 aTOMa, 3/IEKTPOHHbIN C/IO aToMa,
aToMHanA opbuTanb, paguyc aToma, XMMUYEcKan CBs3b, NOSIPHAN U HeMosAPHaA KOBaJIEHTHaA CBA3b,
WMOHHanA CcBA3b, NOH, KAaTMOH, aHWOH, PacTBOP, MaccoBas A015 BellecTBa (NPOoLeHTHas KOHLLeHTpaLus) B
pacTBope; ® UNNOCTPUPOBATb B3aUMOCBA3b OCHOBHbIX XMMUUYECKUX MOHATUN U NPUMEHSATb 3TU NOHATUSA
NpwW ONMcaHMK BELLLECTB U UX NPEeBPaLLEHMIA; ® UCMO/Ib30BaTb XMMUYECKYIO CUMBOJIMKY A5 COCTAB/EHUS
dopmyn BelLLecTB U YpaBHEHUN XUMUUYECKUX PEaKLMA; ® ONpeensiTb BaJ€HTHOCTb aTOMOB 3/1eMEHTOB B
H6MHaPHbIX COEAMHEHUAX, CTENEHb OKUC/IEHUA 3/1eMEHTOB B BMHaPHbIX COeAMHEHMAX, MPUHAANEHKHOCTb
BELLEeCTB K onpeaenéHHOMY Knaccy coenHeHni no dopmynam, BUA XMMUUYECKON CBA3M (KOBasieHTHanA U
MOHHas) B HEOPraHNYECKNX COEANHEHUSX; ® PacKpbiBaTb cMbica Mepuoguyeckoro 3akoHa . U.
MeHgeneeBa: 4EMOHCTPMPOBATL MOHUMAHNE NEPUOANYECKON 3aBUCUMOCTU CBOMCTB XMMMNYECKUX
3/1IEMEHTOB OT MX MNOJIOXKeHMA B Mepnogmyeckoi cucteme, 3aKOHOB COXPaHEHMA MaCCbl BELLLECTB,
NMOCTOSAHCTBA COCTaBa, aTOMHO-MOJIEKYNAPHOIO YYeHMA, 3aKOHa ABOragpo; ® onucbiBaTb U
XapaKTepun3osaTb TabanuHyt0 popMy MepUoaMUYECKON CUCTEMbBI XUMUYECKUX 3N1EMEHTOB: pasnnyaTb
NOHATUSA «rNaBHas noarpynna (A-rpynna)» u «noboyHan nogrpynna (b-rpynna)», manoie n 6onbluime
nepuogbl, COOTHOCUTb 0603HAYEHUS, KOTOPbIE UMetoTCs B Tabauue «Mepuogmyeckas cuctema
XUMUYECKUX anemeHToB [. N. MeHaeneesa» c YACNOBbIMU XapPaKTEPUCTUKAMMN CTPOEHNS aTOMOB
XMMUYECKUX 3/1eMEHTOB (COCTaB M 3apAg, aapa, obLiee YNCI0 SNEKTPOHOB U pacnpegeneHne ux no
3N1eKTPOHHbIM C/10AM); ® KNnaccudUUMPOBaATb XMMUYECKME 3/IEMEHTbI, HEOPraHNYecKue BeLLEecTBa,
XMMUYECKME peakuum (Mo Yncay U coCcTaBy y4acTBYIOWMX B peaKLnKM BELEecTB, No Tennosomy adpdekTy);
® XapaKkTepun3oBaTb (ONUCbIBaTb) 06LIME XMMUYECKME CBOMCTBA BELLLECTB Pa3/IMYHbIX KNaccos,
NoATBEPXKAaA ONncaHne NPUMepPamMmmn MONEKYNAPHbLIX YPaBHEHUI COOTBETCTBYHOLMX XMMNYECKUX
peaKLMit; @ MPOrHO3MpPOBaTh CBOMCTBA BELL,ECTB B 3aBUCMMOCTM OT UX KAYECTBEHHOIO COCTaBa,
BO3MOKHOCTM NPOTEKAHUA XMMUUYECKUX NPEBPaLLEHUIA B Pa3/IMUYHbIX YCIOBUSAX; ® BbIUNCAATD
OTHOCUTENbHYIO MONEKYNSAPHYIO U MONSPHYIO MacChl BELLLECTB, MacCOBYHO A0/110 XMMMUECKOTr0o 3/1eMeHTa
no ¢opmyne coeanHEHNA, MacCcOBYO [0/110 BELLECTBa B pacTBOpe, NPOBOAMUTb PACYETbI MO YPaBHEHUIO
XMMUYECKOMN peaKkLnn; ® MPUMEHATb OCHOBHbIE ONepaLMn MbICIUTENIbHOW AeATeIbHOCTU — aHan3 u
CUHTE3, CpaBHeHUe, 0606LWeHne, cMCTeMaTM3auUmIo, KnaccudurKaumio, BbiaBAEHME MPUUYNHHO-
CNeACTBEHHbIX CBA3EN — AN5 U3yYeHMsA CBOMCTB BELLECTB U XMMUYECKUX PEaKLUMI, ecTeCTBEHHO-HayYHble
MeToAbl NO3HAHWUA — HabaloaeHNE, U3MEPEHME, MOAEIMPOBAHNE, SKCMEPUMEHT (peanbHbIi U
MbIC/IEHHbIN); ® CIeA0BaTb NPaBMIAM NONb30BaHMUA XMMUYECKOM Nocy0M U NabopaTopHbIM
obopygoBaHMeMm, a TaKKe NpaBuiam obpalleHna ¢ BeLecTBaMm B COOTBETCTBUM C MHCTPYKUMAMM MO
BbINO/IHEHWIO TaOOPATOPHbBIX XMMMUYECKUX OMbITOB MO NOAYYEHMUIO U COBUPAHNIO ra3006pa3HbIX BELLLECTB
(Bopopoaa u Kucnopoga), NPUroTOBIEHWIO PACTBOPOB C ONPeaAeNEHHOM MaccoBOM foel
PacTBOPEHHOIO BELLECTBa, NJIaHMPOBaTb M MPOBOAUTL XMMUYECKME SKCMEPUMEHTbI MO Pacno3HaBaHMUIO



PacTBOPOB LLEIoYEN U KUCAOT C MOMOLLbIO MHAMKATOPOB (Nakmyc, deHondTanemH, MeTUNOPaHXK U
apyrue). K KoHuy obydyeHus B 9 Knacce npeaMeTHble pe3y/ibTaTbl Ha 6a30BOM YPOBHE A0/KHbI
oTpa*kaTb CHOPMUPOBAHHOCTb Y 0BYYAIOLLMXCA YMEHWNIA: ® PaCKPbIBaTb CMbIC/T OCHOBHbIX XMMMUYECKUX
NOHATUI: XMMMUYECKUIA 3N1EeMEHT, aTOM, MOIEKY/a, MOH, KaTUOH, aHNOH, NPOCTOE BELLECTBO, CI0XKHOe
BELL,ECTBO, Ba/IEHTHOCTb, 3/1€KTPOOTPULATENBHOCTb, CTENEHb OKUCAEHMA, XMMUYECKan peakums,
XMMUYECKan CBA3b, Ten10BoMn 3¢dEKT peakummn, MoJib, MONAPHbIA 0O6BbEM, PacTBOp, SN1EKTPO/IUTDI,
HEe3/1eKTPONNTbI, SNEKTPONUTUYECKAN ANCCOLMALMSA, PeaKUuUn MOHHOTo obmeHa, KaTamsaTtop,
XMMUYECKoe paBHOBeCHe, 0bpaTMmble N HeOBpaTUMble PeaKL MU, OKUCIUTENbHOBOCCTAHOBUTE/IbHbIE
pPeakuuu, OKUCIUTENIb, BOCCTAHOBUTE b, OKUCNEHWE U BOCCTAHOB/IEHME, aNN0TPONUsA, aMpoTEepPHOCTb,
XMMUYEeCcKan CBA3b (KoBa/eHTHas, MOHHasA, MeTalZIMYecKasn), KpUCTanmMuyeckas peLlétka, Kopposus
METaNINI0B, CNaBbl, CKOPOCTb XMMUUYECKOM peaKkLunun, NnpeaenbHo A0onycTMman KoHueHTpauua NAK
BELLECTBA; ® UANOCTPMPOBATb B3aMMOCBA3b OCHOBHbIX XMMMYECKUX MOHATUI U NPUMEHATb 3TU NOHATUA
NPV ONUCaHUM BELLECTB U UX NPeBpaLLeHUiA; ® UCMOIb30BaTb XMMUYECKYIO CUMBOJINKY A1 COCTaBAeHMA
bopMyN BELLECTB 1 YPaBHEHUIN XMMUYECKUX PeaKkLMii; ® onpeaensaTb BaNeHTHOCTb U CTeneHb OKUCAEHUSA
XUMUYECKUX SN1EMEHTOB B COEAMHEHMNAX PA3/IMYHOrO COCTaBa, NPUHAANENKHOCTb BELLECTB K
onpeaenéHHoMy Kaaccy coeauHeHui no dopmMynam, BUA XMMUYECKOM CBA3U (KOBaNeHTHas, MOHHaA,
MeTaNIMYecKas) B HEOpraHMYECKUX coeaMHEHUAX, 3apA/ MOHa MO XMmMMYecKon Gopmyne, XxapakTep
cpeabl B BOAHbIX pacTBOPax HEOPraHMYECKUX COeANHEHUN, TUN KPUCTANTUUYECKON PeLllETKM
KOHKPETHOrO BelllecTBa; ® pacKkpbiBaTbh CMbIca Mepuogmyeckoro 3akoHa . N. MeHaeneesa u
AEMOHCTPMPOBaTb ero MOHMMaHMeE: ONUCbIBaTh U XapaKTepmn3oBaTb TabanuHyo dpopmy Meproanyeckoi
CUCTEMbI XMMUYECKUX 3N1E€MEHTOB: Pa3iMyaTb NOHATUA «rnaBHas noarpynna (A-rpynna)» n «nobovHas
noarpynna (b-rpynna)», manblie n 6onbluMe Nepnogbl, COOTHOCUTb 0603HAYEHMA, KOTOpble UMeloTCA B
nepuoamyeckoi Tabaumue, C YNCNOBbIMU XapPaKTEPUCTUKAMMN CTPOEHUSA aTOMOB XMMMUYECKUX 3/1IEMEHTOB
(coctaB v 3apag aapa, oblLee YACN0 SINEKTPOHOB U pacnpeneneHne ux no 3eKTPOHHbIM C0AM),
06BACHATL 06LME 3aKOHOMEPHOCTU B U3MEHEHMM CBOMCTB 3/1IEMEHTOB U UX COeAMHEHUI B Npeaenax
MaJlbiX MepUoA0B U rNaBHbIX NOArPYNM ¢ YY4ETOM CTPOEHUA UX aTOMOB; ® KiaccuduumMpoBaThb
XUMUYECKUE 31eMeHTbI, HeopraHMYyeckue BellecTsa, XMMMYecKkne peakumnm (No Ymcay n coctasy
YYaCTBYIOLLMX B peaKLuUn BeLLecTs, No Tenaosomy 3¢ deKTy, Mo U3MEeHEHUI0 CTeneHen OKUCAeHNn
XMMUYECKUX SN1EMEHTOB); ® XapaKkTepmn3osaTb (onuncbiBaTh) obLume 1 cneymbryeckme Xummnyeckune
CBOICTBA MPOCTbIX M CNOMHbIX BELLECTB, MOATBEPXKAaA ONMCaHNE NPUMEPaMN MONEKYIAPHbIX U MOHHbIX
YPaBHEHW COOTBETCTBYIOLLMX XMMUYECKUX PEaKLINIA; ® COCTaBAATb YPaBHEHWUA SNEKTPOIUTUYECKON
AnccouMaLmnmn KUCOT, Wesioyelt n conei, NonHble N COKpaLéHHble ypaBHEHUA peakLMii MIOHHOTO
0bMeHa, ypaBHEHUSA peakLMid, NOATBEPKAAIOLWMX CYLLLECTBOBAaHME reHETUYECKOW CBA3M MeXay
BELL,ECTBaMU Pa3/IMYHbIX K1acCOB; ® PAaCKPbIBaTh CYLLLHOCTb OKUCAUTEIbHO-BOCCTAHOBUTENbHbIX peaKkLuit
nocpeacTBOM COCTaB/IEHUA 3NIEKTPOHHOIO HanaHca 3TUX PEaKLMiA; ® MPOrHOo3MpoBaTb CBOMCTBA BELLECTB
B 3aBMCUMOCTM OT UX CTPOEHMSA, BO3MOMNKHOCTU MPOTEKAHUA XMMUYECKUX NPEBPaLLLEHNI B Pa3/INYHbIX
YCNOBUAX; ® BbIYNCNATb OTHOCUTE/IbHYIO MONEKYNAPHYIO MU MONAPHYIO MacChl BELLLECTB, MaCCOBYHO 400
XMMUYECKOro 31eMeHTa No popmyne coeanHeHMs, MacCcoBYIO [0/10 BeLLecTBa B pacTBope, NPoBOAMUTb
PacyéTbl MO ypaBHEHMIO XMMUYECKOW peakLmm; ® cobnoaaTtb Npasuia noib30BaHMA XMMUYECKOM
nocyaoun n nabopatopHbim 060pyaoBaHMEM, a TaKxKe Npasuaa obpalleHns ¢ BellecTsaMmn B
COOTBETCTBUMN C UHCTPYKLMAMM MO BbINOSHEHUIO 1abOPaTOPHbIX XMMMYECKUX OMbITOB MO NOAYYEHNIO U
cobupaHuto razoobpasHbIX BELLECTB (aMMMaKa U YINEKUCIOro rasa); ® NpoBoAUTb peakLumm,
noATBEpPKAatoLLMe KaYeCTBEHHbI COCTaB pa3/INYHbIX BELLECTB: pacno3HaBaTb OMbITHbIM NYTEM X10pUa-,
6pomuna-, noana-, kKapboHat-, pocdat-, cuanKat-, cynbdat-, ’MAPOKCUA-NOHbI, KATUOHbI AMMOHMUSA U
MNOHbI U3yYeHHbIX MeTa/10B, NPUCYTCTBYIOWME B BOAHbIX PacTBOPax HEOPraHUYeCKUX BELLEecTs; ®
NPUMEHATb OCHOBHbIE OnepaLyMm MbIC/IUTENbHOW AeATeNIbHOCTU — aHa/IM3 U CUHTE3, CPaBHEHMe,
0606L1eHNEe, cUCTEMATU3ALMNIO, BbIABNEHUE NPUUYNHHO-CNEACTBEHHbIX CBA3EN — AR U3yYeHUA CBOCTB
BELL,ECTB U XMMUYECKUX peaKL M, ecTeCTBEHHO-Hay4yHble MeToAbl MO3HaHMA — HabaaeHue,
n3MepeHue, MoJennupoBaHue, sKCNePUMEHT (peanbHblii U mbicneHHbI). TEMATUYECKOE



MNJAAHUPOBAHME 8 K/TACC Ne n/n HavumeHoBaHWe pas3faenos n Tem nporpammbl Konmyectso 4acos
DNeKTPOoHHbIe (undpoBsbie) Bcero KoHTponbHble 0bpasoBaTenbHble pecypcbl paboTbl MpakTuyeckme
paboTbl Pasgen 1. NepBoHayvanbHble XMMUYeckne NoHATUA 1.1 Xummna — BarkHas ob6nacTb
€eCTeCcTBO3HaHMA M NPAKTUYECKOM AeATebHOCTN YenoBeKa 5 2 bubanoteka LLOK
https://m.edsoo.ru/7f41837c 1.2 Beuiectsa u xummuyeckue peakumm 15 1 bubanorteka LLIOK
https://m.edsoo.ru/7f41837c WUtoro no pasaeny 20 Pasaen 2. BaxHelwmne npeacrasurenu
HeopraHuyeckux sewecTts 2.1 Bo3ayx. Knucnopog. MNoHsTtne 06 okcuaax 6 bubnmoteka LLOK
https://m.edsoo.ru/7f41837c 2.2 Bogopoa.lMoHAaTne o Knucnotax u consax 8 1 bubnaunoteka LLOK
https://m.edsoo.ru/7f41837c 2.3 Boaa. PactBopbl. MoHATHE 06 ocHoBaHUAX 5 1 1 Bubnunorteka LLOK
https://m.edsoo.ru/7f41837c 2.4 OcHOBHble KNaccbl HEOpPraHMYeckmx coegmHennin 11 1 1 bubnnoteka
LIOK https://m.edsoo.ru/7f41837c Utoro no pasaeny 30 Pasaen 3. MNepruoanyeckuii 3aKoH U
Mepuogmnyeckan cuctema xummnyecknx anemeHtos . . MeHgeneesa. CTpoeHne aToMoB. XMMUYECKasA
cBA3b. OKNCINTENBHO-BOCCTAHOBUTEIbHbIE peaKkuunm 3.1 MNeprogmyeckmnii 3akoH 1 MNeprogmyeckas
cucTema Xxummndyeckumx anementos . N. MeHgeneesa. CTpoeHue atoma 7 bubnamoteka LLOK
https://m.edsoo.ru/7f41837c 3.2 Xummnuyeckan cBsazb. OKMCANTENIbHO-BOCCTaHOBUTE IbHbIE peakuun 8 1
Bubnunoteka LLOK https://m.edsoo.ru/7f41837c Utoro no pasgeny 15 bubanoreka LLOK
https://m.edsoo.ru/7f41837c Pe3epsHoe Bpems 3 bubanorteka LLOK https://m.edsoo.ru/7f41837c Ne
n/n HanmeHoBaHue pasaenos u Tem nporpammsl Kosimuectso yacos deKTpoHHble (umdposbie) Beero
KoHTponbHble 0bpa3oBaTesibHble pecypcbl paboTbl MpakTnyeckune pabotbl OBLLEE KOJTMYECTBO YACOB
MO NMPOTPAMME 68 4 5 9 K/TIACC Ne n/n HaumeHoBaHue pa3aenos u Tem nporpammbl Koimyecrso
YyacoB INeKTPOHHbIe (undposbie) Bcero KoHTponbHble 06pa3oBaTesibHble pecypcbl paboTbl
MpakTnyeckune pabotol Pasgen 1. Bewectso M xumndeckune peakunm 1.1 MostopeHue u yrnybneHune
3HaHMIN OCHOBHbIX pa3aenos Kypca 8 knacca 5 1 bubnamoteka LLOK https://m.edsoo.ru/7f41a636 1.2
OCHOBHble 3aKOHOMEPHOCTM XMMUYECKMX peakuuit 4 bubanoteka LLOK https://m.edsoo.ru/7f41a636 1.3
DNEeKTPONUTMYECKAA ANccoumnaumsa. Xmummndeckume peakumm B pactsopax 8 1 1 bubnunoteka LLOK
https://m.edsoo.ru/7f41a636 UToro no pasgeny 17 Pasgen 2. HemeTannbl U Ux coeanHerma 2.1 O6uan
XapaKTepUCTUKa XMMUYecKux anemeHToB VIIArpynnel. FanoreHsl 4 1 bubnmoteka LLOK
https://m.edsoo.ru/7f41a636 2.2 O6Lasn xapakTepmncTnka xummyeckmnx anemeHTtos VIArpynnbl. Cepa u
eé coeanHeHna 6 bubnnoteka LUOK https://m.edsoo.ru/7f41a636 2.3 O6uian xapakTepucTmnka
XMMMYEecKux anemeHToB VArpynnbl. A3oT, pochop u ux coegmHenuna 7 1 bubnamoteka LLOK
https://m.edsoo.ru/7f41a636 2.4 O61as xapakTepUCTUKa XUMMYECKUX anemeHTos IVArpynnsbl. Yraepog,
N KpeMHU 1 nx coeanHenmna 8 1 2 bubanorteka LLOK https://m.edsoo.ru/7f41a636 WUtoro no pasaeny 25
Pasgen 3. MeTtannbl U ux coeanHenus 3.1 Ob6wue ceoirictea meTtansios 4 bubnnorteka LLOK
https://m.edsoo.ru/7f41a636 3.2 BaxHelwmne metannbl U ux coeanHerma 16 1 2 bubnmoreka LLOK
https://m.edsoo.ru/7f41a636 Utoro no pasaeny 20 Pazgen 4. Xumua v okpyxatowas cpega Ne n/n
HanmeHoBaHUWe pa3aenos u Tem nporpammbl KoanyecTso Yacos INeKTpoHHbIe (umdposblie) Beero
KoHTpo/ibHble 0bpa3oBaTenbHbie pecypcbl paboTbl MNpakTuyeckne pabotbl 4.1 BelwecTsa U maTepuansl B
U3HU yenoseka 3 bubanoteka LLOK https://m.edsoo.ru/7f41a636 Wtoro no pasaeny 3 PesepsHoe
Bpems 3 bubaunoteka LOK https://m.edsoo.ru/7f41a636 OBLLUEE KO/IMYECTBO YACOB NO
MPOTPAMME 68 4 7 MOYPOYHOE MJIAHUPOBAHUE 8 K/TACC Ne n/n Tema ypoKka KonmyecTso 4acos
[ata usyyeHma dNeKkTpoHHble undposble Bcero KoHTposibHble 06pa3oBaTesibHble pecypcbl paboTsbl
MpaKTuyeckne pabotbl 1 MpeameT XMmUU. Ponb XMMUK B }KU3HW YenoBeKa. Tena u Bewtectsa 1
Bubnnoteka LLOK https://m.edsoo.ru/ff0d210c 2 NoHATHE 0 meToaax No3HaHUA B Xumuu 1 bubnunoTteka
LLOK https://m.edsoo.ru/ff0d227e 3 NpakTnyeckas pabota Ne 1 «Mpasuna paboTbl B 1abopaTopum u
npuémbl obpaleHna c nabopaTopHbim obopyaosaHnem» 1 bubnmoteka LLOK
https://m.edsoo.ru/ff0d23dc 4 Yucrtblie Beuwiectsa u cmecun. Cnocobbl pasgeneHunsa cmeceit 1 bubnanortexa
LIOK https://m.edsoo.ru/ff0d26ca 5 Mpaktnyeckan pabota Ne 2 «PasgeneHue cmeceit (Ha npumepe
OUYUCTKM noBapeHHoM conun)» 1 bubnunoteka LUOK https://m.edsoo.ru/ff0d28c8 6 Atombl 1 mosiekynbl 1
Bubnnoteka LIOK https://m.edsoo.ru/ff0d2a6c Ne n/n Tema ypoka Konnuectso yacos [laTa nsyyeHus
DNEeKTPOHHble undposble Bcero KoHTponbHble 06pa3oBaTesibHble pecypcbl paboTol MpakTnuyeckmne



PaboTbl 7 XMMUYECKUE 31EMEHTbI. 3HaKM (CMMBOJIbI) XMMUYECKUX anemeHToB 1 bubnmoteka LLOK
https://m.edsoo.ru/ff0d2be8 8 MpocTtble 1 cnoxHble Beuectsa 1 bubanorteka LLOK
https://m.edsoo.ru/ff0d2a6c 9 AtomHo-MmonekynapHoe ydeHue 1 bubanoteka LLOK
https://m.edsoo.ru/ff0d2d50 10 3aKkoH NOCTOAHCTBA COCTaBa BELLECTB. XMMUYecKkasa popmyna.
BaneHTHOCTb aTOMOB XMMUYECKUX 3nemeHToB 1 bubaunoteka LLOK https://m.edsoo.ru/ff0d2eae 11
OTHOoCUTeNbHas aToMHan macca. OTHocuTelbHan MoneKkynAapHaa macca 1 bubnaumoreka LLOK
https://m.edsoo.ru/ff0d323c 12 MaccoBas 40158 XMMMUYECKOro 31eMeHTa B coeanHeHun 1 bubanorteka
LIOK https://m.edsoo.ru/ff0d350c 13 Konnyectso Bewectsa. Monb. MonspHaa macca 1 bubnaunorteka
LIOK https://m.edsoo.ru/ff0d5230 14 ®du3anuyeckne n xumuuyeckune asneHnsa. Xmmmyeckana peakuma 1
Bubnnoteka LLOK https://m.edsoo.ru/ff0d37fa 15 Mpu3HaKK U ycNOBUA NPOTEKAHUA XMMMUYECKNX
peakuuit 1 bubanoteka LLOK https://m.edsoo.ru/ff0d3al6 16 3akoH coxpaHeHMA MacChbl BELLECTB.
Xumunueckune ypasHeHuns 1 bubnunoteka LLOK https://m.edsoo.ru/ff0d3b88 17 BbiuncneHmns Konmyecrsa,
MacCbl BEL,EeCTBa MO YpaBHEHMAM XMMUYECKUX peakunii 1 Bubanoteka LLOK
https://m.edsoo.ru/ff0d5708 18 KnaccnouKauma XMMHYECKUX peakLmii (CoeguHEHUA, Pa3ioxKeHuns,
3ameuieHmnsa, obmeHa) 1 bubamoreka LIOK https://m.edsoo.ru/ff0d3f34 19 M. B. JJoMmOHOCOB — Yy4YE€HbIiA-
sHUuKNoneauct. 0bobuieHne n cuctematmsaums sHaHnii 1 bubanoteka LLOK
https://m.edsoo.ru/ff0d40c4 20 KoHTposibHaa pabota Nol no Teme «BeliectBa U XMMUYECKME PeakLmm»
1 1 bubaunoteka LIOK https://m.edsoo.ru/ff0d4290 21 Bo3ayx — cmech rasos. Coctas Bo3ayxa.
Kucnopoa — anemeHT 1 npocrtoe Belectso. O30H 1 bubanoreka LLOK https://m.edsoo.ru/ff0d448e Ne
n/n Tema ypoka KosimyecTso Yacos [laTta n3ydyeHusa INeKTPoHHble uudposbie Bcero KoHTponbHbIe
obpasoBaTesnibHble pecypcbl paboTbl MpakTUYeckme paboTbl 22 PUsnYecKMe U XMMUYECKMe CBOMCTBA
Kucnopoga (peakumnm okmcneHus, ropeHne). MoHatne 06 okcnaax 1 bubnmoteka LLOK
https://m.edsoo.ru/ff0d4614 23 Cnocobbl nony4yeHns KMcaopoaa 8 N1abopatopmnn 1 NPOMbILLIEHHOCTHU.
MpumeHeHne Kncnopoga 1 bubnunoteka LLOK https://m.edsoo.ru/ff0d497a 24 Tennosoit apdeKT
XUMUYECKOM peakLmn, MOHATUE O TEPMOXUMMUYECKOM YPAaBHEHWUM, 3K30- U SHAOTEPMUYECKUX peaKkLmnax
1 bubnnoteka LLOK https://m.edsoo.ru/ff0d4790 25 Tonnneo (HedTb, yronb 1 meTaH). 3arpAasHeHue
BO34yXa, cnocobbl ero npeaoTspalueHuns 1 bubaunoteka LUOK https://m.edsoo.ru/ff0d4c4a 26
MpakTnyeckan pabota Ne 3 no Teme «lonyyeHne n cobupaHue Kncnoposa, usydeHue ero csoicte» 11
Bubnunoteka LLOK https://m.edsoo.ru/ff0d4ae2 27 Bogopoa — 3n1eMeHT 1 NPOCTOe BELLLECTBO.
HaxoskaeHue B npupoae 1 bubnmoteka LIOK https://m.edsoo.ru/ff0d4dd0 28 dusmnueckue un
XMMUYeckue ceolictea Bogopoaa. MpumeHeHne sogopoga 1 bubaumorteka LLOK
https://m.edsoo.ru/ff0d4dd0 29 MoHAaTMe o kKucnotax u conax 1 bubnmoreka LLOK
https://m.edsoo.ru/ff0d50d2 30 Cnocobbl nonyyeHus sogopoaa B nabopatopun 1 Bubnmoteka LLOK
https://m.edsoo.ru/ff0d4dd0 31 MpakTnyeckaa pabota N2 4 no Teme «MonyyeHne n cobupaHue
BOA0pOAa, U3ydeHue ero ceoincte» 1 1 bubanorteka LLOK https://m.edsoo.ru/ff0d4f42 32 MonapHbiii
06bEM rasos. 3akoH Asoraapo 1 bubaunoteka LLOK https://m.edsoo.ru/ff0d542e 33 BbluncneHums
06bEMa, KONMYECTBA BELLECTBA rasa Mo ero M3BeCTHOMY KO/IMYECTBY BellecTsa Uan ob6bémy 1
Bubanoteka LIOK https://m.edsoo.ru/ff0d55a0 34 BbiuncneHns o6 bEMOB ra3os No ypaBHEHUIO pPeaKkLmnn
Ha OCHOBe 3aKOHa 06bEMHbIX OTHOLLEHW razos 1 Bubaunoteka LLOK https://m.edsoo.ru/ff0d5708 35
dusnyeckne n xummndeckune ceoinctea Boapl 1 bubaunorteka LUOK https://m.edsoo.ru/ff0d587a 36 Cocras
ocHoBaHui. MNMoHATUe 06 uHaMKaTopax 1 bubaunoteka LLOK https://m.edsoo.ru/ff0d59e2 Ne n/n Tema
ypoka KonunyecTtso yacos [laTa U3y4yeHuna dNEKTPOHHble LmdpoBble Bcero KOHTponbHble
obpasoBaTesibHble pecypcbl paboTbl MpakTnyeckue paboTbl 37 Boaa Kak pactBopuTtenb. HacblWeHHbIe U
HeHacblLWeHHble pacTBopbl. MaccoBas A0/ BewecTBa B pactsope 1 bubanoteka LLOK
https://m.edsoo.ru/ff0d5b40 38 MpakTnyeckasa paboTta N2 5 no Teme «MpuUroToBaEHME PACTBOPOB C
onpeaenéHHol MmaccoBon aonei pactsopéHHoro sewectea» 1 1 bubnamnoreka LLOK
https://m.edsoo.ru/ff0d5eba 39 KoHtponbHana pabota No2 no teme «Kucnopoa. Bogopoa. Boga» 11
Bubnnoteka LIOK https://m.edsoo.ru/ff0d6342 40 OKcuabl: cocTas, Knaccuburkauma, HomeHkaatypa 1
Bubnnoteka LIOK https://m.edsoo.ru/ff0d664e 41 MonyyeHne U XMMUYECKUE CBOMCTBA KUCIOTHbIX,
OCHOBHbIX 1 amdoTepHbIX okcnaos 1 bubaunoteka LLOK https://m.edsoo.ru/ff0d664e 42 OcHoBaHuA:



cocTaB, Knaccudpuraumsa, HomeHknatypa 1 bubnunorteka LUOK https://m.edsoo.ru/ff0d67ca 43 MonyueHune
N XMMUYECKune ceoincTea ocHoBaHuit 1 Bubnunoteka LLOK https://m.edsoo.ru/ff0d67ca 44 Kucnorbi:
cocTas, Knaccudurauma, HomeHknatypa 1 bubnunorteka LLOK https://m.edsoo.ru/ffOdfee2 45 Nonyyerne
N XMMKUYecKkune ceoictea Kucnot 1 bubanorteka LIOK https://m.edsoo.ru/ffOdfee2 46 Conu (cpeaHue):
HOMEHKaTypa, cnocobbl NonyyYeHMna, Xummudeckme ceomnctea 1 bubanoteka LLOK
https://m.edsoo.ru/00ad9474 47 MpakTuueckana paboTa N2 6. PelleHne sKkcnepumeHTanbHbIX 3a4a4 No
Teme «OCHOBHbIE KNaccbl HeopraHn4Yeckmx coegmHeHuniny 1 1 bubnumoteka LLOK
https://m.edsoo.ru/00ad9b7c 48 l'eHeTUUYeCKan CBA3b MeXAY KAaccaMu HeopraHUYecknx coeanHeHmin 1
Bubnnoteka LLOK https://m.edsoo.ru/00ad9a50 49 O606LieHMe U cuCTEMATU3ALMA 3HaHUI 1
Bubnnoteka LLOK https://m.edsoo.ru/00ad9cb2 50 KoHTponbHas pabota Ne3 no Teme "OCHOBHbIe
Knaccbl HeopraHuyeckux coeanHerHnin" 1 1 bubnunoteka LOK https://m.edsoo.ru/00ad9ela Ne n/n Tema
ypoKa Konnuectso 4acos [laTa usydeHuMa dNeKTpoHHble undposble Bcero KoHTPObHbIE
obpasoBaTesibHble pecypcbl paboTbl MpakTnyeckue paboTbl 51 MNepBble NONbITKU KnaccupuKkaymm
XMMUYECKUX 3/1eMeHTOB. NoHATME O rpynnax cXoA4HbIx anemeHToB 1 bubnmoteka LLOK
https://m.edsoo.ru/00ad9ffa 52 Mepunoamnueckmnii 3aKoH 1 MNepruoanyeckas cucTema XMMMYECKNX
anemenToB [I. N. Menaeneesa 1 bubanoteka LUOK https://m.edsoo.ru/00ada52c 53 MNepuogbl, rpynnsbi,
noarpynnel 1 Bubnnorteka LLOK https://m.edsoo.ru/00ada52c 54 CtpoeHue aTomos. COCTaB aTOMHbIX
afep. Msotonbl 1 bubanoteka LIOK https://m.edsoo.ru/00ada342 55 CtpoeHune 31eKTPOHHbIX 060/104eK
aTomoB 3n1emeHTOoB lMNepunoaunyeckoit cuctemsl . . MeHgeneesa 1 bubanoteka LLOK
https://m.edsoo.ru/00ada6bc 56 XapakTepncTmKa XMMUYECKOro 3/1eMeHTa NO ero NoJI0XKEHNIO B
Mepuoaunyeckoit cucteme . . MeHnaeneesa 1 bubnmoteka LLOK https://m.edsoo.ru/00ada824 57
3HaueHue MNeproamyeckoro 3akoHa 4na Pa3BUTUA HayKU 1 NpakTukK. . U. MeHaenees — y4éHblid,
neaaror v rpaxkaaHund 1 bubanoteka LLOK https://m.edsoo.ru/00ada96e 58 IneKkTpooTpmLuaTeIbHOCTb
aTOMOB XMMMYECKUX anemeHToB 1 bubanoteka LLOK https://m.edsoo.ru/00adaab8 59 NoHHan
Xumuueckas casb 1 bubaunoteka LLOK https://m.edsoo.ru/00adac34 60 KosaneHTHasa nonapHas
XMmu4eckan casb 1 bubnaunoteka LUOK https://m.edsoo.ru/00adaab8 61 KosaneHTHaa HenoiAapHas
Xumuyeckas ceasb 1 bubnaunoteka LUOK https://m.edsoo.ru/00adaab9 62 CteneHb okncneHmns 1
Bubnunoteka LLOK https://m.edsoo.ru/00adae28 63 OKMCANTENbHO-BOCCTaHOBMTE/IbHbIE peakumnn 1
Bubnunoteka LLOK https://m.edsoo.ru/00adb076 64 OkucanTtenu n socctaHosuTenn 1 bubanoreka LLOK
https://m.edsoo.ru/00adb076 Ne n/n Tema ypoka KosnuecTtso yacos [laTa n3ydyeHnsa INeKTPOHHbIe
umdposbie Bcero KoHTponbHble obpa3oBaTenbHble pecypcbl paboTbl MNpakTuyeckue paboTbl 65
KoHTposnbHana pabota Ned no teme «CtpoeHne aToma. Xmummyeckas ceasb» 1 1 bubanoteka LLOK
https://m.edsoo.ru/00adb486 66 Pe3sepsHbIi ypok. O606LLeHMe U cucTemaTn3auma sHaHni 1
Bubnnoteka LIOK https://m.edsoo.ru/00adb33c 67 Pe3sepsHbiit ypok. O606uieHme n cuctematnsaumsa
3HaHUI 1 bubaunoteka LIOK https://m.edsoo.ru/00ad9cb?2 68 Pe3epsHbIi ypoK. O606LLeHME 1
cuctematusauma sHaHuin 1 bubnanoteka LOK https://m.edsoo.ru/ff0d61c6 OBLLEE KOJIMYECTBO YACOB
MO NMPOTPAMME 68 4 4 9 KJ/TACC Ne n/n Tema ypoka Konnuectso yacos [lata M3yuyeHUs INEKTPOHHbIe
umdposblie Bcero KoHTponbHble obpa3oBaTenbHble pecypcbl paboTbl MpakTuyeckme pabotbi 1
Mepuoamnyeckmin 3aKoH. lMeprnognyeckan cuctema Xmummudeckmx anemenTos . . MeHaeneesa 1
Bubnnoteka LLOK https://m.edsoo.ru/00adb59e 2 3aKoOHOMEPHOCTU B U3MEHEHUW CBOMCTB XMMUYECKUX
3N1eMeHTOB nepBbixX TPEX nepnonos 1 bubnunoteka LUOK https://m.edsoo.ru/00adb6b6 3 Knaccudpumkauma
N HOMeHKNaTypa HeopraHuyeckumx sewects 1 bubanoteka LLOK https://m.edsoo.ru/00adb7e2 4 Buabl
XMMUYECKOMN CBA3U U TUMbI KPpUCTaNANYecknx pewéTtok 1 bubamoteka LLOK https://m.edsoo.ru/00adbac6
5 KoHTponbHas paboTta Nel no teme «lNoBTopeHue u yrnybieHme 3HaHMI OCHOBHbIX pa3aesioB Kypca 8
knacca» 1 1 6 KnaccudumKkaumsa XMMUYECKMX peaKkumnii No pasinyHbiM npusHakam 1 bubanoteka LLOK
https://m.edsoo.ru/00adbcb0 7 MoHATME O CKOPOCTU XMMUYECKOMN peakLmm. MOHATME O TOMOreHHbIX U
reteporeHHbIX peakumax 1 bubavoreka LIOK https://m.edsoo.ru/00adbe9a 8 MoHATHE 0 XMMUYECKOM
paBHoBecUU. DaKTOPbI, BAMAIOLLME HA CKOPOCTb XMMUYECKOW peaKkunm 1 NOIOKEHNE XMMUYECKOTO
pasHoBecus 1 bubaunoteka LLOK https://m.edsoo.ru/00adc28c Ne n/n Tema ypoka Konnuectso yacos
[aTta nsyyeHuns dneKkTpoHHble undposbie Bcero KoHTponbHble obpa3oBaTenbHble pecypcbl paboThbl



MpakTnyeckne pabotbl 9 OKNCANTENIbHO-BOCCTAHOBUTE/IbHbIE peakuun 1 bubanoteka LLOK
https://m.edsoo.ru/00adcade 10 Teopusa aneKkTpoauTudeckon auccoumnaumm. CunbHbie n ciabble
anektpoautbl 1 bubnunoteka LOK https://m.edsoo.ru/00adcd68 11 MoHHbIe ypaBHeHMA peaKkumit 1
Bubanoteka LIOK https://m.edsoo.ru/00add448 12 Xummnuyeckune cBONCTBA KMCNOT U OCHOBaHWUI B cBeTe
npeacTtaBnaeHuit 06 anekTpoanTuyeckon auccoumnaumm 1 bubamnoteka LLOK
https://m.edsoo.ru/00add5d8 13 XnumunyecKkue CBOICTBA CoNe B cBeTe NpeacTasieHunin ob
aneKTpoanuTudeckon anccoumnaummn 1 bubnmoteka LLOK https://m.edsoo.ru/00add8b2 14 MoHATHe 0
rmgponnse conelt 1 bubnmnoteka LOK https://m.edsoo.ru/00add9d4 15 O606uieHme 1 cuctemaTtnsauus
3HaHuI 1 bubaunoteka LUOK https://m.edsoo.ru/00addd12 16 MpakTuyeckaa pabota No 1. «PelieHne
aKcnepumeHTanbHbIX 3aga4» 1 1 bubanoteka LLOK https://m.edsoo.ru/00addbfa 17 KoHTponbHan
paboTa Ne2 no Teme «DNEKTPONUTUYECKAN AMCcoUMauma. XMMUYECKNe peakLmmn B pactBopax» 11
Bubnnoteka LLOK https://m.edsoo.ru/00addecO 18 O6Lan xapaKTepuUCTMKa rafioreHoB. XMmuyeckune
cBoicTBa Ha npumepe xnopa 1 bubanoreka LLOK https://m.edsoo.ru/00addfe2 19 Xnoposogopoga.
ConsHas KMcioTa, XMMUYecKme CBOMCTBA, NosyyeHue, npumeHeHune 1 bubnmorteka LOK
https://m.edsoo.ru/00ade104 20 Npaktuueckasa paborta N2 2 no Teme «losyyeHne CONAHON KUCIOTI,
nsyyerue eé ceoncte» 1 1 bubamoteka LIOK https://m.edsoo.ru/00ade348 21 BbiunciaeHuns no
YPaBHEHMAM XMMUYECKUX PeaKL MM, ecM OAUH U3 peareHToB AaH B n3bbiTke 1 bubanoteka LLOK
https://m.edsoo.ru/00ade488 22 O6uiaa xapakTepuctuka snemeHTtos VIA-rpynnsl 1 bubnaunorteka LIOK
https://m.edsoo.ru/00ade64a 23 AnnoTponHblie moanduKauum cepbl. HaxoxKaeHune cepbl 1 eé
coefvHeHMI B npupoae. Xummyeckune ceoictea cepbl 1 bubnnorteka LLOK https://m.edsoo.ru/00ade64a
Ne n/n Tema ypoka KonnuecTtso Yyacos [aTta n3ydeHma INeKTpoHHble Lundposblie Bcero KoHTponbHble
obpasoBaTenibHble pecypcbl paboTbl MpakTnyeckue paboTtbl 24 CepoBoaopoa, CTpoeHne, dr3ndeckune 1
Xumuueckue caoictea 1 bubnamoteka LIOK https://m.edsoo.ru/00ade802 25 Okcuapl cepbl. CepHan
Kucnota, dusnyeckue U XMMnYeckme cBoMCTea, NnpumeHeHne 1 bubnmnoteka LLOK
https://m.edsoo.ru/00adea28 26 Xummyeckume peakLmu, Nexallue B OCHOBE MPOMbILLIIeHHOro cnocoba
Nosy4eHUs CEPHOM KMCNOTbl. XMMMUYECKOE 3arpA3HEHME OKPY KaloLLEN cpeabl coeguHeEHMAMM cepbl 1
Bubnnoteka LLOK https://m.edsoo.ru/00adec8a 27 BbluncieHne MaccoBon 4011 BbIXOAa NPOAYKTa
peakummn 1 Bubnunoteka LLOK https://m.edsoo.ru/00adec8a 28 Ob6uian xapakTepncTuka anemeHTos VA-
rpynnol. A30T, pacnpocTpaHeHue B Npuposae, pusnyeckme n xmmmyeckune ceorictea 1 bubnmoreka LLOK
https://m.edsoo.ru/00adeeab 29 Ammuak, ero Gusnyeckne u XMmmyeckme CBOMCTBA, NOyYeHNe n
npumeHenmne 1 Bubnnoreka LLOK https://m.edsoo.ru/00adf004 30 Npaktruueckasa pabota Ne 3 no teme
«MonyyeHne ammmaka, usydeHme ero ceoiicte» 1 1 bubnunoteka LOK https://m.edsoo.ru/00adf180 31
A30THanA KUCNoTa, €€ pusmyeckme n xmummyeckmne ceoicrtea 1 bubanorteka LIOK
https://m.edsoo.ru/00adf306 32 WUcnosib3oBaHMe HUTPATOB U CONEN AMMOHMA B KaYecTBe MMUHEepPasibHbIX
yao0bpeHnin. Xumnyeckoe 3arpsasHeHme OKpyrKatolei cpeabl coeguHeHnamm asoTa 1 bubanoteka LLOK
https://m.edsoo.ru/00adf518 33 docdop. Okeua pocdopa (V) n dochopHas Kucnota, pusnyeckune un
XMMUYecKue cBoicTBa, nonyderHne 1 bubanorteka LLOK https://m.edsoo.ru/00adf68a 34 Ucnonb3sosaHue
dochaTos B KauecTBe MUHEpPAsIbHbIX YA06peHUit. 3arpasHeHne npupoaHol cpeabl dochatamum 1
Bubnnoteka LLOK https://m.edsoo.ru/00adfc20 35 Yrnepoa, pacnpocTtpaHeHue B npupoae, pusndyeckmne
N xumundeckune ceoictea 1 bubnunoteka LLOK https://m.edsoo.ru/00adfd9c 36 OKcmabl yrnepoaa, nx
dur3MYECKMEe U XMMUYECKME CBOMCTBA. JKolornyeckue npobiemsl, cBA3aHHbIE C OKCcuMAoM yrnepoaa (V)
1 bubnnoteka LLOK https://m.edsoo.ru/00adfebe Ne n/n Tema ypoKka Konnuectso Yacos [lata nsyyeHua
DNeKTPOoHHble umdposble Bcero KoHTponbHble 0bpa3soBaTesibHble pecypcbl paboTbl MpakTnyeckme
paboTbl 37 YronbHas KucnoTa u eé conn 1 bubnumoteka LLOK https://m.edsoo.ru/00ae006c 38
MpaKTnyecKkas paboTta N2 4 no Teme "MonyyeHune yrnekmcnoro rasa. KayuectseHHas peakums Ha
KapboHaT-noH" 1 1 Bubnmoteka LLOK https://m.edsoo.ru/00ae027e 39 MNepBoHayasbHbie NOHATUA 06
OpraHNYecKMx BeLLLeCTBaxX Kak 0 coegmnHeHusx yrnepoga 1 bubamnoreka LLOK
https://m.edsoo.ru/00ae054e 40 KpemHuit n ero coeanHenna 1 bubamnorteka LLOK
https://m.edsoo.ru/00ae080a 41 MpakTnyeckas pabota Ne 5. PelieHune sKcnepmmeHTanbHbIX 33434 Mo
Teme «BaxkHenLune HemeTannbl U Ux coeanHerma» 1 1 bubamnortera LOK https://m.edsoo.ru/00ae0bf2



42 KoHTposnbHasa pabota Ne3 no Teme «BaxkHenwwme HemeTannbl U ux coeguHeHma» 1 1 bubanorteka
LIOK https://m.edsoo.ru/00ae0e18 43 ObLian xapaKTepUCTMKa XMMUYECKUX /IEMEHTOB — METa//10B.
MeTananyeckan cBsizb U MeTaIZIMYECKAA KPUCTaNINYECKan pelwéTka. Dusnyeckme ceoncTea metannos 1
Bubanoteka LIOK https://m.edsoo.ru/00ae103e 44 Xummnyeckme cBOMCTBa METa /0B,
INEKTPOXUMUYECKUIA pAL, HanpsaXKeHnn meTannos 1 bubanorteka LLIOK https://m.edsoo.ru/00ae1156 45
O6uwwme cnocobbl NonyyeHUsa metannos. Cnaasbl. BbluMCAEHMA NO YPAaBHEHUAM XUMUUYECKUX PEAKLMUN,
€CNM OAMH U3 peareHToB coaep*KuT npumecn 1 bubnunoteka LLOK https://m.edsoo.ru/00ael156 46
MoHATMeE 0 Koppo3un meTannos 1 bubnmoteka LLOK https://m.edsoo.ru/00ael278 47 LenoyHble
meTannbl 1 bubnnoteka LLOK https://m.edsoo.ru/00ael4b2 48 Okcnabl U rMAPOKCUAbI HAaTPUA U Kanua 1
Bubnnoteka LLOK https://m.edsoo.ru/00ael4b2 49 LLlenoyHo3emenbHble MeTaNbl — KanbLU U MarHuii
1 bubnnoteka LLOK https://m.edsoo.ru/00ael5e8 50 BaxkHeilwme coeanHeHna Kanbuma 1 Bubaunoteka
LIOK https://m.edsoo.ru/00ael5e8 51 O606uweHMe n cuctematnsauma sHaHmii 1 Ne n/n Tema ypoka
Konunuyectso yacos [laTta nsyyeHus n1eKTpoHHble Lmdposble Bcero KOHTponbHble ob6pasoBaTenbHble
pecypcbl paboTbl MNpakTuyeckne paboTbl 52 ECTKOCTb Bogbl M cnocobbl eé ycTpaHeHua 1 bubnamoTeka
LIOK https://m.edsoo.ru/00ae1886 53 Mpaktnyeckasa pabota N2 6 no Teme "MECTKOCTb BOAbI 1 METOADI
eé ycTpaHenua" 1 1 bubnumoteka LLOK https://m.edsoo.ru/00aelae8 54 Antommuunin 1 Bubnmnoteka LLOK
https://m.edsoo.ru/00aelc64 55 AmdoTepHble CBOWCTBA OKcMAaa U rnapokcnaa 1 bubanorteka LOK
https://m.edsoo.ru/00aelc64 56 eneso 1 bubamoreka LLOK https://m.edsoo.ru/00aeld86 57 Okcuapi,
rmapokcuabl u conu xenesa (1) n xenesa (Il) 1 bubnmoteka LLOK https://m.edsoo.ru/00ae35e6 58
0606uweHne 1 cuctemaTnsauma 3HaHMn 1 59 Mpaktuyeckan paboTta N2 7. PewleHune aKcnep MMeHTanbHbIX
3aja4y no Teme «BarkHelwKne meTannbl U Ux coegmHeHma» 1 1 bubnmoteka LLOK
https://m.edsoo.ru/00ae3de8 60 BbluncieHUA NO ypaBHEHUAM XMMUUYECKUX PeaKkLunii, eciv oauH 13
peareHToB AaH B U36bITKE UK COAEPKMUT NPUMECK. BbluMcaeHMA MaccoBOM 401 BbiIxoAa NPOAYKTa
peakuuu 1 bubanoteka LIOK https://m.edsoo.ru/00ae1750 61 O606uieHMe 1 cucTemaTnsaLma 3HaHUi 1
62 KoHTponbHan paboTta Ned no teme «BaxHeliwne meTannbl U ux coeanHeHunsa» 1 1 63 Belecrtsa u
maTepuanbl B NOBCEAHEBHOW XN3HM Yenoseka 1 bubanoteka LOK https://m.edsoo.ru/00ae3f50 64
XumMmuueckoe 3arpasHeHne okpyxatowen cpeabl 1 bubanoteka LLOK https://m.edsoo.ru/00ae4270 65
Ponb xMumuu B peleHnmn akonorndeckux npobnem 1 bubanoreka LOK https://m.edsoo.ru/00ae4270 66
PesepBHbIit ypoK. O6obLweHne n cuctematnsaumns sHaHnn 1 bubnmoteka LOK
https://m.edsoo.ru/00ae0d0a 67 Pe3epBHbIit ypoK. O606LeHne n cuctematnsauma 3HaHmi 1
Bubnnoteka LIOK https://m.edsoo.ru/00adb33c Ne n/n Tema ypoka Kosmyecrso yacos [lata nsyueHus
DNeKTPOHHble undposbie Bcero KoHTpobHbIe 0bpa3oBaTe/ibHble pecypcbl paboTbl MpakTnyeckme
paboTbl 68 Pe3epBHbIN ypoK. 0606LEeHMe U cucTemaTn3aumnsa 3HaHuin 1 bubanoteka LIOK
https://m.edsoo.ru/00ad9cb2 OBLLEE KO/IMYECTBO YACOB MO NPOTPAMME 68 4 7 YYEEHO-
METOANYECKOE OBECNEYEHNE OBPA3OBATEJ/IbHOIO MPOLECCA OBA3ATE/IbHbIE YYEBHbIE
MATEPUANbI ANA YY4EHUKA METOANYECKME MATEPUANBI A1 YYUTENA UMDPPOBbIE
OBPA3OBATE/IbHbIE PECYPCbl M PECYPCbl CETU UHTEPHET ®IBHY «HCTUTYT CTpaTernm passmtma
obpasoBaHuA»
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