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MNOACHUTEJIbBHASA 3ATINCKA

ITporpaMMa o XuMHUHM Ha yPOBHE OCHOBHOTO 00111ero 00pa3oBaHMs COCTaBJI€HAa HA OCHOBE
TpeOOBaHUH K pe3ylbTaTaM OCBOCHHS OCHOBHON 00pa30oBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIEro
obpazoBanus, npeacrasieHHbIX B DI'OC OO0, a Takxke Ha OCHOBE (penepaibHOi pabodei mporpaMMbl
BOCIHUTAHMS U C YYETOM KOHIEMIINH MTPEenoaBaHusl yd4eOHOro npeamera « Xumus» B 00pa3oBaTebHbBIX
opranu3anusax Poccuniickoit denepanun.

[Iporpamma o xumuu 1a&T MPEACTABICHHUE O TENIX, 00IIeH cTpaTeruu 00y4YeHus, BOCIIUTAHUS U
pa3BUTHA 00y4aIOLINXCS CPEACTBAMH YUeOHOTO MPEAMETa, yCTAaHABIMBACT 00s3aTEIbHOE MPEIMETHOE
coJiepKaHue, MPeycCMaTPUBAET PACIIPEAECIICHUE €T0 10 KJIacCaM U CTPYKTYpPUPOBAHUE IO pa3zeiaM U
T€MaM MPOTPaMMBbl IO XUMHUH, OIPEIEAET KOJTUYECTBEHHbIE U KaU€CTBEHHBIE XapaKTEPUCTUKU
COJIEpKaHusl, PEKOMEHAYEMYIO IOCIIE10BATEIbHOCTh U3YUEHHS] XUMUU C YYETOM MEKIIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX CBSI3€H, JIOTMKU Y4eOHOT0 MpoIiecca, BO3PACTHBIX OCOOEHHOCTEHN 00yJarommxcs,
oIpeJiesiieT BO3MOXKHOCTH IIPeAMETa JUIsl peaiu3aliy TpeOOBaHUH K pe3yabTaTaM OCBOCHUSI OCHOBHOM
o0pa3zoBaTeNbHON MPOTrpaMMBbl Ha YPOBHE OCHOBHOTO 00111eT0 00pa30BaHusl, a TaKKe TpeOOBaHU K
pe3ysbraTaM o0y4eHHUs] XUMUU Ha YPOBHE 1eJIel U3Y4YeHHUs MTPeIMETa U OCHOBHBIX BU/I0B y4EOHO-
M03HABATEJIbHOM €ATEILHOCTH 00yYaIOLIErocs 10 OCBOEHUIO yUeOHOI0 CO/IEP KAHMUS.

3HaHUE XUMHHU CIIY>KUT OCHOBOH [ (hOpMUPOBAHMSI MUPOBO33pPEHUSI 00yHaroIerocs, ero
NPEJCTaBICHUN O MaTepHaTbHOM €IMHCTBE MUPA, BAYKHYIO POJIb UIPAIOT POPMUPYEMbIEe XUMUEH
IIPEJICTAaBICHUSI O B3aUMOMPEBPAIIECHUAX YHEPTUU U 00 IBOJIIOLIMHU BEIIECTB B IPUPOJE, O MYTIX PELICHUs
I00ATBHBIX TTPOOJIEM YCTOMYMBOTO PA3BUTHSI YETIOBEYECTBA — CHIPHEBOM, DJHEPTETUUECKOM, MUIIIEBON U
HKOJIOTHYECKOM 0€30MacHOCTH, MPOOIEeM 3IpaBOOXPaHEHHS.

N3yueHne XMMHUHU: CIIOCOOCTBYET pean3aliii BO3MOXKHOCTEH /Ui caMOpa3BUTHA U POPMUPOBAHUS
KYJIbTYpPBI JINYHOCTH, €€ 0011Iel 1 PYHKIIMOHAIBHON T'PaMOTHOCTH; BHOCUT BKJIaJ B (POpMHUpPOBaHUE
MBIIIJIEHHUS] U TBOPUYECKUX CIIOCOOHOCTEN 00yUarOIUXCsl, HABBIKOB UX CAMOCTOSITENIbHOM yueOHOM
JeSTeTbHOCTH, SKCIIEPUMEHTAIBHBIX U UCCIIEI0BATEILCKUX YMEHUH, HEOOXOIUMBIX KaK B IIOBCEIHEBHON
KHU3HH, TaK U B IPOPECCUOHATIBHOM JIeATEIHOCTH; 3HAKOMUT CO CTIEHU(PHUKON HAyYHOTO MBIIUICHUS,
3aKJIaJbIBa€T OCHOBBI 1IEJIOCTHOTO B3IJIsI/1a HA €IMHCTBO MPUPOJBI U YEJIOBEKA, SABJISETCS OTBETCTBEHHBIM
3Tanom
B (DOPMHUPOBAHUN €CTECTBEHHO-HAYYHOU I'PAMOTHOCTH 0OYYaIOIIMXCs; CIIOCOOCTBYET (HOPMUPOBAHHIO
LIEHHOCTHOT'O OTHOILIEHUS K €CTECTBEHHO-HAYyYHBIM 3HAaHUSAM, K IPUPOJIE, K YETOBEKY, BHOCUT CBOM BKJIAJ B

IKOJIOTHYECKOE 00pa30BaHKUE 00YUYaAIOIINXCSI.



JlanHbIe HampaBJICHUs] B OOYYCHUH XUMHUH 00CCTICYMBAIOTCS CIICIM(PUKON COoIepKaHUs yIeOHOTO
IpeMeTa, KOTOPBIH SIBIISIETCS MeJarornyecky alaliTHPOBAHHBIM OTpa)KeHHnEM 0a30BOM HAyKH XUMUU Ha
ONpeeIEHHOM dTarle €€ pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOTO 00II1er0 00pa30BaHMsI OPHEHTUPOBAH HA OCBOCHUE
00y4aloIMMUCS CUCTEMBI IEpPBOHAYATBHBIX MOHATUN XUMUHU, OCHOB HEOPTaHUYECKOW XUMHUU U HEKOTOPBIX
OTJIEJIbHBIX 3HAYUMBIX TIOHATUN OPraHUYECKON XUMUHU.

CtpyKTypa copepKaHusl MPOTrpaMMbl IO XUMHUH c(hopMHpOBaHA HA OCHOBE CUCTEMHOIO MOIX0/1a K
e€ nzyuenuto. CopiepkaHnue CKJIAJIbIBACTCS U3 CUCTEMbI MMOHATUN O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U
CUCTEMBI MOHATUN 0 XUMHUYECKOH peakuuu. O6e 3T CUCTEMbI CTPYKTYPHO OpraHU30BaHbI [0 MPUHIIUITY
MOCJIEI0BATEIHHOTO Pa3BUTHS 3HAHUN HAa OCHOBE TEOPETUUYECKUX MPEICTABICHHUI Pa3HOTO YPOBHS:

—aTOMHO-MOJIEKYJISIPHOTO YYEHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS,

—Ilepuonnueckoro 3akona [[. 1. MenzaeneeBa Kak OCHOBHOTO 3aKOHA XUMUHU;

—y4€HUS O CTPOCHUU aTOMa U XUMUYECKOU CBS3H;

—MPEeJICTaBICHUI 00 IMEKTPOIUTUIECKON JUCCOLMAIIUY BEIIECTB B PACTBOPAX.

Teopernueckue 3HAHUS PACCMATPUBAIOTCS HA OCHOBE AIMITUPUYECKHU MOJYYCHHBIX U OCMBICJICHHBIX
(hakToB, pa3BUBAIOTCS

MOCIIEZI0BATEIHHO OT OJHOTO YPOBHS K APYTOMY, BBIMOIHSSA (PYHKIIMH OObSICHEHUS U
MIPOTHO3UPOBAHUS CBOWCTB, CTPOCHHS M BO3MOKHOCTEN MPAKTUUECKOTO MPUMEHEHHS U MOJTyYEHUS
M3y4aeMbIX BEIIECTB.

OcBoeHue MPorpaMMBbI IO XUMHUHU CITOCOOCTBYET (hOPMHUPOBAHUIO TIPEICTABIICHUS O XUMHUYECKOM
COCTABJISIFOLIEH HAyYHON KapTUHBI MUPA B JIOTUKE €€ CUCTEMHOM MPUPO/Ibl, IEHHOCTHOTO OTHOIICHHS K
Hay4HOMY 3HAHMIO U METOJIaM MO3HAHUS B HayKe. M3yueHne XuMuu npoucxouT ¢ MPUBJICUEHUEM 3HAHUI
W3 paHee U3yYEHHBIX YUeOHBIX MpeaMeToB: «OKpYKAOIIHI MU,

«buonorus. 5-7 knacce» n «Pu3uka. 7 Kiaccy.

[Tpu u3ydeHN XUMHUHU MPOUCXOAUT (OPMUPOBAHNE 3HAHUN OCHOB XMMHUYECKOIN HayKH KaK 00iacTu
COBPEMEHHOT'0 €CTECTBO3HAHUSI, MPAKTUUECKON IEATEIbHOCTH YEJIOBEKA U KaK OJTHOTO U3 KOMIIOHEHTOB
MHUPOBOH KyJbTYphl. 3a/1aya y4eOHOTO MpeaMeTa COCTOUT B (POPMUPOBAHUN CUCTEMbBI XUMUYECKUX 3HAHUM
— BaXHEHNX (PaKTOB, MOHATHH, 3aKOHOB U TEOPETUYECKUX MOJIOKEHUH, TOCTYIMHBIX 0000IICHMIA
MHPOBO33PEHYECKOTO XapaKTepa, si3blka HayKH, B IPUOOIIEHUU K HAYYHBIM METOIaM TIO3HAHUSI IPU
M3YYCHHUH BEUIECTB U XUMHYECKHUX PEaKIHii, B HOPMUPOBAHUH U PA3BUTHH MO3HABATEIHHBIX YMEHUHN U UX
MIPUMEHEHNUHU B Y4€OHO-TI03HABATEILHON U yU4eOHO-HCCIIeIOBATEIHCKOM ACSITEIHHOCTH, OCBOSHUH TIPABHIT
0e30macHOT0 OOpaIeHus C BEIIECTBAMHU B MOBCETHEBHOM JKU3HH.

[Tpu u3ydeHNn XUMHUH Ha YPOBHE OCHOBHOTO 00IIero 00pa3oBaHus BAXKHOE 3HAYCHHE TPUOOpeH
TaKue 1eNH, KakK:

— (¢opMHUPOBAaHNE UHTEIJIEKTYaJIbHO PA3BUTOM JIMYHOCTH, TOTOBOM K caMo00pa30oBaHMUIo,

COTPYJHUYECTBY,



CaMOCTOSITENIbHOMY MIPUHSITHIO PEIICHHI, CIOCOOHOMN aanTHPOBAThCA K OBICTPO MEHSIOIIUMCS
YCIIOBUSIM KH3HU;

— HaMpaBJIECHHOCTh O0OYUEHUS HAa CHCTEMATHIEeCKOE PUOOIIEHUE 00yIarOIINXCsl K CAMOCTOSATEIHbHON
MO3HABATEIBHON JICATEIbHOCTH, HAYYHBIM METOAAaM IMO3HaHUs, (POPMHUPYIOIIUM MOTHUBAILIUIO U PA3BUTUE
CIOCOOHOCTEH K XUMUU;

— obecrieueHre yCIOBHA, CITIOCOOCTBYIOIMMX MPUOOPETEHUIO 00YUYaAIOIIUMHUCS OIBITa pa3HOOOpa3HOM
JEeSITeIbHOCTH, TTIO3HAHKS U CAMOIIO3HAHHUS, KITIOYEBBIX HABBIKOB (KIIFOUEBBIX KOMIICTCHIIUN ), IMEIOIIIUX
YHUBEpCAIbHOE 3HAYCHUE JIJIs1 PA3JIMYHBIX BUJIOB JCSITEIBHOCTH;

— ¢opmupoBanue oO11ei pyHKINOHAIBHON U €CTECTBEHHO-HAYYHOU IPaMOTHOCTH, B TOM YHCIIE
YMEHHH 0OBSCHATH U OLIEHUBATH SIBJICHUS OKPYKAIOIIEro MUPA, UCIIOIb3YS 3HAHUS U OIIBIT, IOJyYCHHBIE
P U3YYCHUH XUMUH, IPUMEHSATH UX TPU PEIICHUU MPOOJIEM B IIOBCEIHEBHOM KU3HU U TPYIOBOM
e TEeIbHOCTH;

— ¢opMupoOBaHUE y 00YYAIOIINXCS TYMAaHUCTHYECKUX OTHOILIECHUH, TOHUMAaHUSI LIGHHOCTH
XUMHYECKHUX 3HAHUH 7151 BBIPAOOTKU HKOJIOTMYECKHU 1[EIeCO00pa3HOro MOBEACHUS B OBITY U TPYIOBOMA
NESTETLHOCTH B IIEJISIX COXPAHEHHUS CBOETO 3/I0POBBS U OKPYKAIOIIEH MPUPOTHOMN CPEJIbI;

— pa3BUTHE MOTHBAIUHU K O0yUEHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO HA
OCHOBE yCBOGHUS

00I1eYeI0BeUeCKUX [IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY PO Ui U HaNpaBICHHOCTH
JabHENIIero 00yyeHusl.

OO6ree uyncIo YacoB, OTBEAEHHBIX JJIA U3yUEHUs XUMUU HA YPOBHE OCHOBHOTO OOIIEro
oOpa3zoBanusi, coctaBnseT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B Hezeno), B 9 kiacce — 68 yacos (2
yaca B HEJICITIO).

COJAEP)KAHUE OBYUYEHMU S

8 KJIACC

IlepBoHayajibHbIe XUMHYECKHE TOHATHS

[Tpenmet xumuu. Ponb XUMHUM B )KU3HU YeJIOBeKa. XUMHUS B CUCTEME HayK. Tela 1 BellecTBa.
dusnuecKkre CBOMCTBA BEIIECTB. ATperaTHOE COCTOsTHUE BemecTB. [[oHsATHE 0 MeTO1aX TTO3HAHUS B XUMUHU.
UucTteie BemecTBa u cMecH. CriocoObl pa3iesieHus CMECei.

ATOMBI U MOJIEKYJTbI. XUMUYECKUE dTIEMEHThI. CHMBOJIBI XUMUYECKUX JIEMEHTOB. [IpocThie u
CJIOXKHBIE BEIIeCTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumnaeckast opmysia. BareHTHOCTh aTOMOB XUMHUYECKHUX AJIEMEHTOB. 3aKOH IMOCTOSHCTBA COCTaBa
BEIIIECTB.

OtHocutenbHast arToMHast Macca. OTHOCUTENbHAS. MOJIEKYJISIpHAs Macca. MaccoBast 0st
XUMHYECKOTO DJIEMEHTA B COSAMHCHHH.

KonunuectBo BemecTBa. Moabs. MossipHas Macca. B3anMocBs3b KOJIM4eCTBa, MacChl U YuCia

CTPYKTYPHBIX €IMHHUII BeulecTBa. Pacy€rsl o opMynaM XMMHUYECKUX COCTUHEHH .



dusnyeckue U XMMUYECKHE SBICHUA. XUMUYECKas peaklus U e€ IpU3HaKu. 3aKOH COXPAHEHUS
Macchl BELECTB.

Xumnueckue ypasHeHus. Kinaccudukanys XuMU4ecKuX peakiuii (CoeTMHEHHS, Pa30OKEHHS,
3aMelIeHus, OOMEHa).

XumuuecKkuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYA0H, MpaBuiiaMi paboThl B 1JaOOpaTOPHH U MpUEMaMU 00palleHus C
na0opaTOpHBIM 000pyIOBaHUEM, H3YUECHUE U OMHCAaHUE (PU3HMUECKUX CBOWCTB 00pa3Ll0OB HEOPTaHUIECKUX
BEIIECTB, HAOOJeHNE (PUZNIECKUX

(maBiieHHE BOCKA, TasHUE JIbJ1a, pACTUPAHUE caxapa B CTYIIKe, KUIIEHHE U KOHJCHCALlUs BOJIbl) U
XUMUYECKUX (FOPEHHE CBEUYH, TPOKAIMBAHNE METHON IIPOBOJIOKH, B3aUMOJIEHCTBUE MeJa C KUCIIOTOM)
SIBJICHUH, HAOJII0ICHUE U ONKMCAaHUE IPU3HAKOB MPOTEKAHUS XUMHUUECKUX pPeaklMii (pa3yioKeHue caxapa,
B3aMMOJICHCTBHE CEPHON KUCIIOTHI C XJIOPUAOM Oapus, paznoxenue ruapokcuaa meau (1) npu nHarpeBanum,
B3aUMOJIeHCTBHE Kese3a ¢ pacTBopoM coau Meau (1), nzyuenue crnocoboB pasesieHus: cMecei: ¢
MIOMOILBIO MarHuTa, (UIbTPOBaHKE, BbIIIAPUBAHUE, JUCTUIUIALMS, XpoMaTorpadus, IpoBEJCHUE OUUCTKH
[IOBapEHHOH coiu, HAOJI0IEHUE U OIIMCAHUE PE3YJIbTATOB IIPOBEIECHUS OIbITA, UJUTFOCTPUPYIOLIETO 3aKOH
COXPAHEHHUS MAcChl, CO3/IaHHE MOJIENEeH MOJIEKYJ (IIapOCTEPHKHEBBIX ).

BaxkHeiiliue npeacTaBUTE M HEOPIraHUYECKHX BelleCTB

Bozayx — cMeck ra3os. Cocras Bo3ayxa. Kucinopon — anemeHT u nmpocroe Beniectso. Haxoxnenune
KHCIIOpO/ia B IpUpo/ie, GPU3NUYECKUE U XUMUYECKHE CBOMCTBA (peakiuu ropenus). Oxcuabl. [Ipumenenue
kucnopoa. CriocoObl MoTydyeHus: KUCI0po/ia B J1abopaTOPUU U MPOMBIIIIEHHOCTH. KpyroBopoT kuciopoaa
B nipupoze. O30H — ajutoTpornHas MOAU(UKALUSA KUCIOPOa.

TennoBoii 3¢ (hekT XUMUUECKOH peakiy, TEpPMOXUMUYECKHE YPaBHEHHUS, K30~ U SHIOTEPMUYECKHE
peakuuu. Tornuso:

YTOJIb U METaH. 3arpsi3HeHNUE BO3/1yXa, YCUICHUE TapHUKOBOTO () (exTa, pa3pylieHrue 030HOBOTO
CJI0s1.

Bonopon — anemenT u npocroe BemiectBo. HaxoxxaieHre Boopo/ia B pupoJie, husnueckue u
XHMHYSCKHE CBOMCTBA,

pUMEHEHUe, cocoObl nomydeHus. Kucnotsl u conu.

MonsipHblii 00bEM ra30B. Pacu€Tbl 1o XUMHUUECKUM YpaBHEHUSIM.

duznyeckue cBoicTBa Boabl. Boja kak pactBoputens. PactBopel. HachllieHHbIE M HEHACHIILIEHHBIE
pacTBOpbl. PacTBOpUMOCTH BElIECTB B Bojie. MaccoBas 107151 BEMIECTBA B paCTBOpPE. XMMHYECKHE CBOMCTBA
Bozbl. OcHOBaHus. Poiib pacTBOpOB B IpUPOJIE U B KU3HU YesioBeka. KpyroBopot BojbI B IpUpo/Ie.
3arpsi3HeHue NpupoJHbIX Boa. OXpaHa U OYMCTKA IPUPOIHBIX BOJ.

Knaccugukarus Heopranndeckux coenuneHnid. Oxcunpl. Kimaccudukanust okcuaos:
cosieoOpasyrolire (OCHOBHBIE, KHCIOTHBIE, aM(pOTEpHBIE) U HecoleoOpasyromue. HoMeHk1aTypa OKCHIOB.

Du3nYeCKUe U XMMUYECKUE CBOMCTBA OKCHIOB. [lomyuenne okcuaoB.



OcHoBanus. Kimaccudukanus oCHOBaHMIA: METOYN U HEpaCTBOpUMBIC OCHOBaHUs. HomeHkaTypa
OCHOBaHMI. PU3NYECKHE U XUMUYECKHE CBOMCTBA OCHOBaHUM. [lorydyeHrne ocHOBaHUH.

Kucnotsl. Knaccuduxanus kucnor. Homenknarypa xkucnor. @usnueckie 1 XUMUYECKHUE CBOHCTBA
kucnot. Psan aktuBHoctu metaiuioB H. H. bekerosa. [loiryyenue kucnor.

Conu. Homenkiiatrypa coseit. @u3ndeckue 1 XMMUYeCKUe CBOMCTBa couieil. [Tomyuenue comnen.

I'eneTnueckas CBA3b MEXKIy KJIACCAMH HEOPTAaHUYECKUX COCIUHEHUM.

Xumuueckuii IKCnepumMenm:

Ka4eCTBEHHOE OIpe/Ie/ICHIE COJIEpKaHUs KUCIOPOAa B BO3/AyXe, IMOJIyudeHHe, COOMpaHue,
pacro3HaBaHUE U U3yYECHHE

CBOICTB KUCJIOpOAa, HA0JII0/IeHNE B3aUMOCHCTBUS BEIIECTB C KHUCIOPOAOM U YCIOBUS
BO3HHUKHOBEHHUS U TIPEKPAIICHHs TOpEHUs (TT0Xkapa), 03HAKOMJICHHE ¢ 00pa3iaMu OKCHJIOB M OITUCAHHE UX
CBOMCTB, NOJIyYCHHE, COOMPAHKE, PACTIO3HABAHUE M U3YUYE€HHUE CBOMCTB BOJIOPOJIa (TOPEHHE),
B3anMo/ieiicTBie Bojopoa ¢ okcuaom meau (1) (Bo3MokHO MCTIOIB30BaHUE BHIEOMATEPUAIIOB),
HabIoIeHne 00pa3IOB BELIECTB KOJINYECTBOM 1 MOJIb, HCCIIEIOBAaHHE OCOOEHHOCTEH pacTBOPEHHUS BEIIECTB
C pa3IMYHOM PACTBOPUMOCTBIO, IPUTOTOBJIEHNUE PACTBOPOB C OMPENEIEHHON MACCOBOM A0JIEH
pacTBOPEHHOIO BEILIECTBA, B3aUMOJICHCTBUE BOJIbI C METAJJIaMH (HaTPUEM U KaJbl[MeM) (BO3MOXKHO
UCIOJIb30BaHUE BUICOMATEPUAIIOB), UCCIIEOBaHNE 00PA31I0B HEOPTAHUYECKUX BEIECTB Pa3IUnIHBIX
KJIACCOB, HAOIO/IEHNE NU3MEHEHHS OKPACKU WHIANKATOPOB B PACTBOPAX KHUCIOT U IIeNoUeH, H3yuyeHHe
B3auMoeicTBus okcuna meau (I11) ¢ pactBopom cepHOI KUCTOTHI, KUCTIOT ¢ METAJIIaMH, PEeaKITui
HEUTpAIU3aLUH, IOJY4Y€HNE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJHOTO METAJIJIA JPYTUM U3
pacTBOpa COJM, pelIeHUE HKCIIEPUMEHTANIbHBIX 33/1a4 10 TeMe «BakHeillne Kiacchl HeOpraHUYECKUX
COCIUHEHUIN».

IHepuoauveckuii 3akon u [lepuoanyeckasi cucrema xumMmudeckux jaemenTos /1. U.
MenpeneeBa. CtpoeHue aToMoB. XUMUYecKasi CBsA3b. OKUCIUTEIbLHO-BOCCTAHOBUTEIbHBIE PEAKINHU

[TepBbie MOMBITKH KIaCCUPHUKAIIUN XUMUYECKUX AJIeMEHTOB. [[oHsATHE O TpyMImax CXOAHBIX
3JIEMEHTOB (1LIEJIOYHBIE U

MIEI0YHO3EMETbHBIE METAJUIBI, TAJIOTE€HBI, HHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOPhIE 00Pa3yIOT
aM(pOTEepHBIC OKCHUJIBI ¥ TUIPOKCHUJIBI.

Ilepuoanueckuii 3akoH. [lepuoanueckas cucrema xuMuueckux aemeHToB /. . Menzaeneesa.
Kopotkonepuoanas u juimHHoniepruoaHas ¢hopmsel [lepuonndeckoil cMCTeMbl XUMUYECKHX DJIeMEHTOB /1.
N. Menneneesa. [lepuoasr u rpymsl. @U3nyecknil CMbICI HOPSAIKOBOIO HOMEpPa, HOMEPOB NIEPUOJIA U
TPYIIbI AJIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX siiep. M30Tonbl. DnekTpoHbl. CTpOeHUE AIEKTPOHHBIX
o0oitouek aTromMoB nepBbix 20 xuMuyeckux 3emMeHToB [lepuoanaeckoii cucremsl . YI. Menneneesa.
XapakTepuCcTUKa XMMHYECKOTO 3JIEMEHTA M0 €ro nojoxeHuto B [lepuoaunyeckoii cucreme /.

. Menneneena.



3aKOHOMEPHOCTH U3MEHEHHSI paJiiyca aTOMOB XUMUYECKUX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETAJTMYECKUX CBOMCTB IO TPYIIaM U MEePUOIaM.

3unauenue [lepuonnueckoro 3akoHa u [leproguueckoi CUCTEMbI XUMUYECKUX IEMEHTOB IS
pa3BUTHUS HayKu U npakTuku. [. 1. MenaeneeB — y4€HbIN U rpakJaHUH.

Xumuyeckas cBsizb. KoBaneHTHas (oJisipHasi U HEMOJIApHAsi) CBSI3b. DJIEKTPOOTPHUIATEILHOCTD
XUMHUYECKUX 3JIeMeHTOB. VloHHasI CBSI3b.

Crenenb okucienus. OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakiuu. [Iporieccsl okucienus u
BOCCTAHOBJIEHMSI. OKUCINUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

u3ydeHre o0pa3loB BEIIECTB METAIIJIOB U HEMETAILJIOB, B3aUMOJICHCTBUE THAPOKCHA [IMHKA C
pacTBOpamMH KUCJIOT U LIEJI0YEH, IPOBEAEHHUE OIBITOB, MIUTFOCTPUPYIOLIUX IPUMEPBI OKUCIUTEIBHO-
BOCCTAHOBUTENbHBIX peaKluil (TOpeHue, peakliuu pa3ioKeHUs, COSTUHEHMS).

Mesxcnpeomemmuoie ceasu

Peanuzanus MeXIpeIMETHBIX CBSA3€H MPH U3YYCHUH XUMUH B 8 KJIacce OCYIIECTBIISAETCS Yepes
WCTIOJIH30BAHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX OHSATHIA, TAK U TOHSATHH, SBISIOIINXCS CUCTEMHBIMU
JUIS OT/I€TIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO01re ecTeCTBeHHO-HAYYHbIE TIOHATHSA: HAyYHBIH (DaKT, TUIOTE3a, TEOPHS, 3aKOH, aHAJINU3, CUHTE3,
KIaccupuKanus,

NEePUOANYHOCTb, HAOJIOIEHUE, SKCIIEPUMEHT, MOJIETTUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHHE.

®uznka: MaTepusi, aTOM, JEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIUJ, U30TOIIbI, PaJH0AaKTUBHOCTbD,
MOJIEKYJIa, JJIEKTPUUECKUI 3apsi, BEIIECTBO, TeN0, 00bEM, arperaTHOe COCTOSIHUE BEIleCTBa, ras,
¢bu3nyeckre BEIMYUHBI, €IMHULIBI U3MEPEHHsI, KOCMOC, TUTaHeThl, 3BE31b1, CONHIIE.

buonorus: ¢porocunres, npixanue, 6uocdepa.

['eorpadusi: atmocdepa, rugpocdepa, MUHEPaAJIbl, TOPHBIE TOPO/IbL, TOJIE3HBIE HCKOTIAEMBIE,

TOIIJINBO, BOAHBIC PECYPCHI.

9 KUIACC

BemecTBo 1 XumMHUYecKas peakuus

Ilepuoanueckuii 3akoH. [lepuoanueckas cucrema xuMuueckux aemeHToB /. . Menzaeneesa.
Ctpoennie aToMOB. 3aKOHOMEPHOCTH B UBMEHEHUH CBOMCTB XUMHUYECKHUX 3JIEMEHTOB MEPBBIX TPEX
MEPUOJIOB, KAJIHS, KAIBIHS U UX COEAUHEHHU B COOTBETCTBUU C MOJIOKEHUEM 3J1EMEHTOB B [leprnoanueckon
CUCTEME U CTPOCHUEM UX aTOMOB.

Crpoenue BenecTBa: BUIbl XUMUYECKOU CBSI3U. THUIIBI KPUCTAIUTMYECKUX PEIIETOK, 3aBUCUMOCTh
CBOWCTB BEILIECTBA OT TUIA KPUCTATUIMYECKON PEIIETKU M BUJIa XUMHYECKOM CBSI3H.

Knaccudukanmst 1 HOMEHKIIaTypa HEOPTaHHUECKUX BEIIECTB. XMMHUYECKHUE CBOWCTBA BEIIECTB,
OTHOCSILIMXCA K Pa3JIMYHBIM KJIaCCaM HEOPTAaHUYECKUX COCIMHEHUN, TEHETUYECKAsl CBSA3b HEOPTAHUYECKUX

BCIICCTB.



Knaccudukanus XuMHUeCKUX peaklui Mo pa3auyHbIM NMPU3HAKaM (110 YUCIY U COCTaBY
Y4acTBYIOUIMX B PEAKI[UH BEILECTB, MO TEMIOBOMY 3P EKTY, 10 U3MEHEHHUIO CTENeHEeH OKHCICHUS
XUMHYECKHX 3JIEMEHTOB, IO 0OPAaTUMOCTH, TI0 YYACTHIO KaTanu3aTopa). JK30- U SHAOTEPMHUECKUE
peaKkiu, TePMOXUMHUYECKUE YPABHEHHUSI.

[TonsiTre o ckopocT XUMHUYECKOM peakuuu. [lonarue o6 oOpaTUMbIX U HEOOPATUMBIX XUMHUECKUX
peakuusix. [Tonsitue o

TOMOTEHHBIX U FeTepOoreHHbIX peakuusx. [lonstue o karanuze. [lonsTre 0 XuMu4ecKomM
paBHOBecHH. DaKTOPBI, BIUAIOLIUE HA CKOPOCTh XUMUYECKOM peakuy U MOJI0KEHUE XUMUYECKOIO
paBHOBECHS.

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIEC PEAKIINH, AIEKTPOHHBIN OalaHC OKUCITUTENIBHO-
BOCCTAHOBUTEJILHON PEAKIUU.

CocraBiieHne ypaBHEHUIN OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUM ¢ UCIIOJIB30BAaHUEM METOAA
ANEKTPOHHOTO OanaHca.

Teopust MEeKTPOTUTHUECKON AUCCOIMAIMU. DICKTPOIUTHI U HEANEKTPOIUTHL. KaTHOHBI, aHHOHBI.
MexaHu3M IMCCOLMALMY BEUIECTB € Pa3IMUHBIMU BUJIaMU XUMHUYECKOH cBsi3u. CTeneHb AUCCOLMALINN.
CuiibHBIE U CJ1a0bIe SJIEKTPOJIUTHI.

Peakuuu nonnoro oOMeHa. Y caoBHsI MPOTEKaHUs peakluii HOHHOTO OOMEHa, MOJIHBIE U
COKpallléHHbIE HOHHBIE YpaBHEHHU peakiuii. CBONCTBA KUCIIOT, OCHOBAHUM U COJIEHM B CBETE MPEICTABICHUM
00 PIEKTPOIUTHYECKON aucconuaii. KauecTBeHHbIE peakiiuu Ha HOHBL. [IoHSATHE O THAPOIN3E COJICH.

Xumuueckuii IKcnepumenm:

03HAKOMJIEHHE C MOJAEIIAMH KPUCTAIUNTMYECKUX PEIIETOK HEOPTraHUYECKHUX BEIECTB — METANIOB U
HeMeTalsIoB (rpaduTa U anMasa), CIOKHBIX BEIIeCTB (XJIOpUIa HATPHS ), UCCIIeIOBAHUE 3aBUCUMOCTH
CKOPOCTH XUMHUYECKON PEaKIMK OT BO3AEUCTBUS PA3IMUHBIX (aKTOPOB, HCCIIET0BAHNE
AJIEKTPONPOBOIHOCTH PACTBOPOB BEILIECTB, MPOIlECcca JUCCOLUALIUN KUCIIOT, EeJI04Yel U coliell (BO3MOMKHO
HCIOJIb30BaHUE BUEO MaTepUaoB), MPOBEACHNUE OMBITOB, MIUTFOCTPUPYIOIIUX MPU3HAKH MPOTEKAHUS
peaxiuiit HFOHHOTO oOMeHa (oOpa3oBaHHe OCa/iKa, BbIJCIEHUE Ta3a, 00pa30BaHUE BOJIbI), OMBITOB,
WUTIOCTPUPYIOIINX IPUMEPBI OKUCIUTEIHHO-BOCCTAHOBUTENBHBIX peakluil (ropeHue, peakiuu
pa3oXKeHus, COeIMHEHNs), pacliO3HaBaHNE HEOPTraHMUYECKHUX BEIIECTB C MOMOIIBI0 KAYECTBEHHBIX peaklnuii
Ha MOHBI, PEIICHUE SKCIIEPUMEHTAIBHBIX 33]1a4.

HemeTtasibl M MX coeIUHEHNS

OO61mas xapakTepucTHKa ranoreHoB. OCOOEHHOCTH CTPOEHHS AaTOMOB, XapaKTepHbIE CTEIEHN
okucnenus. CtpoeHue u

¢dbusznYeCcKre CBOMCTBA MPOCTHIX BEIIECTB — raJIOT€HOB. XMMUYECKHE CBOMCTBA HAa MMPUMEPE XJIOpa
(B3auMoIeliCTBUE C METAJUIAMU, HEMETAJUIAMH, 1iesIouaMu). XaopoBogopoa. CosiHast KUCIIOTa,
XMMHYECKHE CBOMCTBA, MOJy4YeHUE, TpuMeHeHue. JleiicTBre XJiopa U XJIOPOBOAOPOa HA OPTaHU3M

yesoBeka. Baxkuelme XJIopuapl U MX HaX0XKJICHUE B PUPO/IC.



OO6mas xapaktepuctuka 351eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOSHHUS aTOMOB, XapaKTepHbIE
crernieHu okucieHus. CTpoeHue u Gu3nyecKkue CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOa U CEPHI.
ANOTpOIHBIE MOAU(PHUKALIMN KUCIOPOJIa M Cepbl. XMMHUYECKHE CBOMCTBaA cepbl. CepoBOIOPO, CTPOCHHE,
¢du3nveckre 1 XuMHUYECKHe cBOcTBA. OKCHUIBI Cephl KaK MPEICTABUTENN KUCIOTHBIX OKCHI0B. CepHast
KHCIT0Ta, (U3NYECKUE U XUMUYECKHE CBOMCTBA (00IIKe KaK MMPeACTaBUTENs Kilacca KUCIOT U
cnenuduueckre). XMMHUUECKHUE PEaKINH, JIeKal[1e B OCHOBE MPOMBIIIICHHOTO CIIOCO0a MOTyYeHHs] CEpHOM
KUCHOTHL. [Ipumenenue cepHoit kucaoTel. COM CepHOM KHCIOTHI, KAUeCTBEHHAS PEaKlys Ha Cyab(paT-HOH.
Haxoxnenue cepol u eé

COEIMHEHMI B pUpoje. XUMUYECKOE 3arpsi3HEHIE OKPYKAIOUIeH cpe/ibl COSAMHEHUSIMU CEPbI
(KUCIOTHBIE JOXIH, 3arpsiI3HEHUE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MpeA0TBpaIleHHUS.

OO01mast xapakTepucTiKa 31eMeHTOB VA-Tpymibl. OCOOCHHOCTH CTPOCHUS aTOMOB, XapaKTEPHBIE
CTETIEHN OKUCIICHUS. A30T, paclpOCTpaHEHHE B IPUPO/IE, PU3NUECKUE U XUMUYECKHE CBOWCTBA.
KpyroBoport azora B npupoae. AMMHAK, ero (u3M4ecKue U XMMHUECKHUe CBOICTBA, MOJIy4eHUE U
npumenenue. Cou aMMOHUS, UX (PU3NUECKHe U XMMUYECKUEe CBOMCTBA, MpuMeHeHne. KauectBenHas
peaxiusi Ha HOHbl aMMOHHUSI. A30THasl KUCJIOTa, €€ MoJIy4eHre, PU3NUECKUE U XUMUYECKHE CBOMCTBA
(oOmue Kak mpencTaBUTENs Kilacca KUCIOT B cnenuduueckue). Mcrnonp30BaHie HUTPATOB U COJICH
aMMOHHS B KaUeCTBE MUHEPATbHBIX YA00peHnH. XUMHUECKOE 3arpsi3HEHNE OKPYKAIOIIEH CPeIbl
COEIMHEHUSIMU a30Ta (KUCIIOTHBIE JOXK/IHU, 3arpsiI3HEHHE BO3/1yXa, TOUBbI U BOJI0EMOB). Docdop,
ajutoTpornHbeie Mogudukanun Gocdopa, puznueckue u xumuieckue csorictsa. Okcua pocdopa (V) u
dbocdopnas kucnora, puznyecKre U XUMUIECKHUE CBOMCTBA, orydeHue. Mcnonb3oBanue ¢ocharos B
KaueCTBE MHUHEPAIbHBIX YI0OpEHUH.

O6mas xapaktepuctuka 31eMeHToB [VA-rpymnmbel. OcoOeHHOCTH CTPOEHUSI aTOMOB, XapaKTepHBIE
CTETeHU OKUCJIEHUS. YTIEpO/, aJUIOTPOIHbIE MOIM(UKALIMH, PACTIPOCTPAHEHHE B IPUPOAE, (PU3HUECKUE U
XUMHUecKue cBoiicTBa. Ancopouus. Kpyrosopot yriaepoaa B npupoae. OKcuipl yriaepoaa, ux pusndeckue
U XMMHUYECKHE CBOMCTBA, ACMCTBHE HA )KUBBIE OPTAHU3MBI, TIOJTYyYEHHE U TPUMEHEHNE. JKOIOTHYECKHE
npobJIeMbl, CBA3aHHBIE ¢ OKcuaoM yriepoaa (IV), rumotesa rinodaibHOTO MOTEIJICHUS KIMMaTa,
MapHUKOBBIN 3P deKT. YroibHas KUCI0Ta U €€ CoJIU, UX (pru3nuecKkue u XUMUYECKUE CBOWCTBA, MOJIyYeHUE U
npuMeHeHue. KauecTBeHHas peakiusi Ha kKapOoHaT-nOHbI. Vcronb3oBaHue kapOOHATOB B OBITY, MEIUIIMHE,
IIPOMBIIIJIEHHOCTH U CEJIBCKOM XO35HCTBE.

[TepBoHavanbHbIE MOHATHS 00 OPTaHUYECKUX BEIECTBAX KaK O COCTUHEHUIX yrieponaa (MeTaH,
3TaH, STUJIEH, alleTUJIEH, TaHOJI, IIIMIIEPUH, YKCYCHasl KuciioTa). [Ipupo/iHble HCTOUYHUKH YTII€BOJOPOI0B
(yromab, mpupoAHbId Ta3, He(Th), MPOAYKTHI UX MEepepadOTKH (OEH3UH), UX POJIb B OBITY U
MPOMBIIITIEHHOCTH. [IoHATHE 0 OMOJIOTHYECKH BaKHBIX BEIIECTBAX: )KHUpaX, OeNKax, YrleBOAaX — H UX POJIU
B )KM3HU 4eoBeKka. MaTepuanbHOE €qUHCTBO OPraHMUECKUX U HEOPraHMYECKUX COCIUHEHUM.

Kpemnnii, ero ¢pusznueckne 1 XUMUIECKHE CBOMCTBA, MOJydeHUE U mpuMeHenne. CoeTnHeHUs
KpemHHus B ipupoze. Obmurue npeacrabiienus 00 okcuzae kpemuus (IV) u kpemauneBoit kucinore. CHIMKATHI,

UX HUCIIOJIb30BaHKE B OBITY, B TPOMBINIIICHHOCTH. BaxkHele crpouTenbHble MaTepUalbl: KepamMHKa,



CTEKJIO, IIEMEHT, O€TOH, Kene300eToH. [IpobaemMbl 6€301MacHOT0 UCTIOIB30BaHMS CTPOUTEIHHBIX MAaTEPHAIIOB
B IOBCEIHEBHOM XU3HU.

Xumuueckuii IKCnepumMenm:

u3ydeHre o0pas3IoB HEOPraHMUECKUX BEIIECTB, CBOMCTB COJISTHOW KUCIIOTHI, TPOBEICHUE
KaueCTBEHHBIX peaKlUii Ha XJIOPUA-UOHBI U HAOIIOeHHE MPU3HAKOB UX MMPOTEKAHHUS, OBIThI, OTPAKAIOIIUE
¢bu3nyecKre U XUMHUYECKHE CBOMCTBA T'aJIOTEHOB U UX COSAUHEHUI (BO3MOXKHO HCIIOIb30BaHHE
BHJICOMATEPHAIIOB), 03HAKOMJICHHE C 00pa3IiaMy XJIOPHUI0B (TATOTCHHIOB), 03HAKOMJICHHE C 00pa3aMu
cephl U €€ COeAMHEHUSIMH (BO3MOXKHO UCIIOIb30BaHUE BUCOMATEPHAIOB), HAOIIOIEHHE ITpoliecca
oOyTriMBaHMs caxapa Moj JeicTBHeM KOHLIEHTPUPOBAHHON CEPHOI KUCIOTHI, U3yUY€HUE XUMUYECKUX
CBOMCTB pa30aBICHHOMN CEpHOM KUCIIOTHI, MPOBEICHNE KaYECTBEHHON peaKlMK Ha CyIb(haT-uOH U
HaOJI0IeHNe TpU3HaKa €€ MPOTEKaHUs, O3HAKOMJICHHE ¢ (PU3NIECKUMHU CBOMCTBaMU a30Ta, Gpocdopa u ux
COeIMHEHUH (BO3MOXHO MCIIOJIb30BAaHIE BUICOMATEPHAIIOB), 00pa3amMu a30THBIX M (POCHOpHBIX
ynoOpeHuii, noixyueHue, CoOOupanue, paclio3HaBaHue 1 U3y4eHHe CBONCTB aMMHAaKa, MPOBEICHUE
KaueCTBEHHBIX peakluii Ha MOH aMMOHHUS U (hocdaT-uoH U U3ydeHHE MPU3HAKOB UX MPOTEKAHMUS,
B3alMO/ICIICTBIE KOHLIEHTPUPOBAHHON a30THON KHUCJIOTHI C ME/IbIO (BO3MOYXHO HCIIOJIb30BAHNE
BUJICOMATEPHAJIOB), H3YYCHUE MOJEIICH KPUCTAJUIMYECKUX PEIIETOK aiamasa, Tpadura, QyiepeHa,
O3HAKOMJICHHE C MPOIIECCOM aJICOPOIINHN pAaCTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIJIEM U YCTPOMCTBOM
POTHBOra3a, NoJy4YeHue, coOupaHue, pacro3HaBaHHe U U3y4eHUE CBOMCTB YIJIEKUCIIOTO ra3a, IpoBeIeHUE
KAueCTBEHHBIX peaklUii Ha KapOOHAT U CHIIMKAT-UOHBI U U3yYEHUE MPU3HAKOB UX MPOTEKaHUS,
03HaKOMJIEHHUE C MPOAYKIMEN CUJIMKATHON MPOMBIIIJIEHHOCTH, PELIEHHE SKCIIEPUMEHTAIbHBIX 33/1a4 110
TeMe «BakHele HeMeTaluIbl U UX COEUHEHUSD.

Metaynbl M X COeIMHECHHUS

OO01as xapakTepuUCTHKa XUMUYECKUX JIEMEHTOB — METAJIJIOB HA OCHOBAHUHU UX TOJIOKEHUS B
[Tepuoanueckoii cucreme xumuueckux snemeHToB J{. . MenpaeneeBa u crpoenust aromoB. CTpoeHue
MeTaJlJI0B. MeTamueckasi CBsI3b U METAJUIMYECKas KpUCTAJINYecKas pel€Tka. DJIEKTPOXUMUYECKUH psif
HanpspDKeHui MetamioB. OU3NUecKue U XMMUYEeCKHe CBOHMCTBA MeTaIIoB. OO1Ie criocoObl MOTyYeHHS
MeTaisioB. [IoHsATHE 0 KOPPO3UU METAIIIOB, OCHOBHBIE CITOCOOBI 3alIUTHI UX OT Koppo3uu. CruiaBsl (CTajb,
YYT'yH, JIOpaTIOMUHUMN, OpOH3a) U UX IPUMEHEHHUE B OBITY U MPOMBIIUIEHHOCTH.

[Ilenounsle MeTAILIBL: TOJIOKEHKE B [leproanueckoi cucTeMe XMMHUYECKHUX 3J1eMEHTOB /1.

. MenneneeBa, CTpO€HUE UX aTOMOB, HaX0X/I€HUE B Ipupoje. PU3nuecKue 1 XMMUYeCKHe CBOWCTBA (Ha
npuMepe HaTpus U kanust). OKCuabl ¥ TUAPOKCUBI HAaTpud U Kaius. [I[pumMeHeHne mieI0uHbIX METaIJIOB U
WX COEUHEHMII.

[IlenouHO3eMeNBHBIE METAIBI MATHUH U KaJIbLIMI: NoJI0’keHue B Ilepnonnueckoil cucreme
xuMmuueckux 31eMeHToB . . MenzaeneeBa, cTpoeHrne UX aTOMOB, HaXOKJIeHHUE B Iipupoae. duznueckue u
XMMHUYECKHUE CBOICTBA MarHUs M KaJbILIUs.

Baxueiimue coequHeHns Kanblus (OKCUA, THAPOKCHI, COH). KECTKOCTH BOBI U CIOCOOBI €€

yCTpaHEHHUSI.



Anmtomunnii: nonoxxenue B [lepuonuueckoit cucreme xumuueckux annemeHToB . . Mennaeneena,
CTPOEHHUE aTOMa, HaXOXkAeHuE B npupojie. Pu3ndeckrue 1 XMMUUYECKUE CBOMCTBA allOMUHMSL. AMQPOTEpHbIE
CBOMCTBA OKCUJA U TMIPOKCUIA ATFOMUHUS.

Kenezo: nonoxenue B [lepronnueckoit cucreme xumuueckux 3iemeHToB /. . Menaeneesa,
CTPOCHHE aToMa,

HaxoxJaeHue B npupoje. dusndeckne 1 XUMUYECKUE CBOUCTBA Xkele3a. OKCHIbL, THIPOKCUIBI U
conu xene3a (I1) u xxenesa (III), ux cocra, cBOKCTBA U MOJTyUYEHUE.

Xumuueckuii IKCnepumMenm:

O3HaKOMJIEHHE ¢ 00pa3liaMy METaJJIOB U CIUIABOB, UX (PU3MUYECKHMHU CBOMCTBAMU, U3yUEHHUE
Pe3yabTaTOB KOPPO3UM METAJIOB (BO3MOKHO HCIIOIb30BAHNE BUIEOMATEPUATIOB), 0COOEHHOCTEH
B3aMMO/ICVCTBUS OKCH/JIa KJIbLUSA U HATPHS C BOLOM

(BO3MOYHO HCITI0JIb30BAHKUE BUJICOMATEPHUAIIOB), UCCIIEJOBAaHUE CBOMCTB KECTKON BOJIBI, Ipoliecca
TOpEHus JKere3a B KUCIopoae (BO3MOXKHO UCIIOJIb30BaHUE BUAEOMATEPUAIIOB), IPU3HAKOB IPOTEKAHUS
Ka4eCTBEHHBIX PEAKIMi Ha MOHBI: MarHusl, KalbliKs, aIFOMUHMS, UHKA, xkene3a (1I) u xenesa (111), meau
(II), HaGnroieHNe M ONMCaHKUE TPOIIECCOB OKPALTMBAHUS TUIAMEHH NOHAMU HATPHS, KU U KaJIbIIHs
(BO3MOYKHO HCIT0JIb30BAHUE BUJIEOMATEPHUAIIOB), UCCIIEOBAaHIE aM(POTEPHBIX CBOMCTB I'HAPOKCHIA
QIIOMMHMS U TUAPOKCHUIA UHKA, PELICHHE SKCIIEPUMEHTAIBHBIX 3aa4 110 TeMe «BaykHelme MeTaulbl U
UX COEAVHEHHUSD.

XuMus M OKpyxKamouas cpeaa

BemecTBa 1 Marepuaisl B IOBCEAHEBHON XKU3HU UeoBeka. bezonacHoe ncnonb30BaHUE BEIIECTB U
XUMHUYECKHUX PEaKIUH

B ObITY. [lepBast mOMOIIb IPU XMMUYECKUX 0XKOTaX M OTPaBJICHUSIX.

XHMHYECKOE 3arpsi3HEHUE OKpYsKarollel cpebl (peesibHas JoMyCTUMas KOHLIEHTPAllKs BELIECTB,
nanee — [1J1K). Poib XuMuu B pelieHHH 3KOJI0THYECKUX IpooIIeM.

Xumuueckuii IKCnepumenm:

u3ydeHre o0pas3IoB MaTepHasoB (CTEKIIO, CIIaBbl METAUIOB, TOJIUMEPHBIE MaTEpPHAJIbI).

Mesrcnpeomemnnle ceasu

Peanu3anus MeXnpeIMETHBIX CBS3€H NPU N3YYEHUN XUMHH B 9 Ki1acce OCYIIECTBIIIETCS Yepes
MCMOJIb30BaHUE KaK OOIMX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK U MOHATHH, SBISAIOIUXCS CUCTEMHBIMU
JUIS OTZIE€TBHBIX MPEIMETOB ECTECTBEHHO-HAYYHOT'O LIUKJIA.

OO01re ecTecCTBEHHO-HAYYHbIE TIOHATHSA: HAyYHBIH (DaKT, TUIOTE3a, 3aKOH, TEOPHs, aHAJIU3, CUHTE3,
KJ1accupuKalus, NepuoAUYHOCTb, HAOIIOEHHIE, SKCIIEPUMEHT, MOJIETTUPOBAaHUE, U3MEPEHNUE, MOIEIIb,
SBJICHHUE, TAPHUKOBBIHN 3((EKT, TEXHOJIOTUS, MaTEPUAIIBI.

®uznka: MaTepusi, aToM, MEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIUJ, U30TOIIbI, paHOAKTUBHOCTD,
MOJIEKYJIa, IEKTPUUECKUH 3apsif, IPOBOIHUKH, OJYIPOBOJIHUKH, TUIIEKTPUKH, (POTODIEMEHT, BEILIECTBO,

TeNno, 00BEM, arperaTHOE COCTOSTHIE BEIIECTBA, ra3, paCTBOP, PACTBOPUMOCTh, KPUCTAITHYECKAsT PeHIETKA,



CIUTaBbl, (PU3WYECKHUE BEIMYNHBI, €IMHUIIBI U3MEPEHHUS, KOCMHYECKOE MPOCTPAHCTBO, TIIIAHETHI, 3BE3IHI,
CounHize.

buonorust: porocunres, qpixanue, onocdepa, sIKocucTeMa, MUHEpPAIIbHBIE YI0OPEHUS,
MI/IKpOBJIeMeHTBI, MEleOBJIeMeHTBI, IINTATCJIbHBIC BEUICCTBA.

I'eorpadus: armocdepa, runpocdepa, MUHEpPaAIbl, TOPHBIE TTOPOJIBI, TIOJIC3HBIC UCKOIIAeMBbIE,

TOIINIMBO, BOAHBIC PECYPCEHI.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O XUMHUHU HA
YPOBHE OCHOBHOTI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbHI

JIM4yHOCTHBIE pe3yabTaThl OCBOEHUS POrPaMMbl OCHOBHOI'O 00I[ero 00pa3oBaHUs JOCTUTAIOTCS B
Xo7ie 00y4eHHsI XUMHUHU B €IMHCTBE y4EOHOM U BOCIIUTATEIbHON 1€ TEIbHOCTH B COOTBETCTBUU C
TPaJULIMOHHBIMU POCCUICKUMU COLUOKYJIBTYPHBIMU U JyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU, IPUHATHIMU
B OOIIECTBE MPaBHJIAMH U HOPMAaMHU TIOBEJICHUS U CITIOCOOCTBYIOT MPOIIECCaM CAMOTIO3HAHUS, CAMOPAa3BUTHSI
U COLIMANIU3AIMH 00yUYarOIIUXCsl.

JIMYHOCTHBIE pe3yabTaThl OTPAXkKAIOT TOTOBHOCTh O0YYAIOIUXCS PYKOBOJICTBOBATHCS CUCTEMOI
MTO3UTUBHBIX [IEHHOCTHBIX OPUEHTALUN U PACIIMPEHUE OIBbITA JESITENHOCTU Ha €€ OCHOBE, B TOM YHUCIIE B
4acTHu:

1) naTpHOTHYECKOr0 BOCIIUTAHMSL:

LIEHHOCTHOT'O OTHOILIEHUS K OTE€YECTBEHHOMY KYJIbTYPHOMY, HICTOPUYECKOMY U HAYYHOMY
HaCJIEIUI0, TIOHMMaHUs 3HaYeHHs] XUMUYECKON HAyKH B )KU3HU COBPEMEHHOI'0 OOIIECTBA, CHOCOOHOCTH
BJI4/IETh JOCTOBEPHOI MHPOpMAIIHEN 0 MepeaOBbIX JOCTUKEHHUSIX U OTKPBITUSIX MUPOBOM U OTE€UECTBEHHON
XUMHH,

3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00 yCTpOICTBE MUpa U 0OIIECTBA;

2) rpasKIaHCKOr0 BOCIIMTAHMSA:

MPEJICTaBJICHUSI O COLMATbHBIX HOPMax U MpaBUjIaX MEXJINYHOCTHBIX OTHOIIEHUH B KOJIJIEKTUBE,
KOMMYHHMKATUBHOW KOMIIETEHTHOCTH B OOIIIECTBEHHO MOJIE3HON, Y4eOHONCCIIEI0BATENbCKOM, TBOPUECKON U
APYTUX BUAAX EATENbHOCTH, FTOTOBHOCTH K Pa3HOOOPA3HOI COBMECTHON AEATEIbHOCTU MPHU BHIOIHEHUN
y4eOHBIX, TO3HABATEIbHBIX 33/]a4, BHITOJHEHUN XUMHUYECKUX IKCIIEPUMEHTOB, CO31aHUU YU€OHBIX
IIPOEKTOB, CTPEMJICHHS K B3aUMOIIOHUMAaHHIO ¥ B3aUMOIIOMOIIM B IIPOIIECCE ATOM yueOHO! NesTeIbHOCTH,
TOTOBHOCTH OILIEHHMBATh CBOE MOBEACHHUE U MOCTYIKU CBOMX TOBAPHUIIEH € O3UIIMH HPAaBCTBEHHBIX U
IIPaBOBBIX HOPM € YYETOM OCO3HAHMSI ITOCIIECTBUI MOCTYIIKOB;

3) HeHHOCTH HAYYHOTO MO3HAHUSL:

MHUPOBO33PEHYECKUE MPEACTABICHUS O BEUIECTBE M XUMUYECKON PEAKIMH, COOTBETCTBYIOIINE
COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKH U COCTABIISIIOIINE OCHOBY JUJIsl IOHUMAaHUS CyITHOCTH HAYYHOU
KapTUHBI MUPA, TIPEACTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PA3BUTHUS PUPOIbI, B3AUMOCBSI35X

YeJI0BeKa C MPUPOAHON CPEeO, O POJIM XMMHUHU B MO3HAHUH 3TUX 3aKOHOMEPHOCTEH; MM03HABATEIIbHbIE



MOTHUBBI, HallpaBJIEHHbIE HA [TOJyYEHHE HOBBIX 3HAHUH IO XMMUU, HEOOXOAUMBIE 1J1s1 OOBSICHEHUS
Ha0JII0JaEMBIX MTPOIIECCOB M SIBJICHHH, TO3HABATEIHLHOM, MH(POPMAITMOHHON M YNTATEIHCKON KYIbTYPHI, B
TOM YHCJIE HAaBBIKOB CaMOCTOSATEIBHOM paboThl ¢ y4eOHBIMU TEKCTaMH, CIIPABOYHOM JTUTEPATYPOIA,
JOCTYIMHBIMU TEXHUUYECKHUMH CPECTBAMU MH(POPMAITMOHHBIX TEXHOJIOTUH;

UHTEpeC K 00yUeHHIO U TO3HAHUIO, JIF0O03HATEIBHOCTh, TOTOBHOCTh U CLIOCOOHOCTH K

camM000pa30BaHUIO, IPOEKTHON U UCCIIE0BATENILCKOM NeATEIbHOCTH, K OCO3HAHHOMY BBIOODY
HAIPaBJIEHHOCTH U YPOBHS 00y4YEHUS B ajbHEHILIEM;

4) ¢popMHUPOBAHHS KYJIBTYPHI 3/10POBbSI:

OCO3HAaHHE LIEHHOCTH ’KU3HH, OTBETCTBEHHOI'O OTHOILEHHUS K CBOEMY 3/I0POBBIO, YCTAHOBKHU Ha
3JI0pOBBIIl 00pa3 )KU3HU, OCO3HAHUE MTOCIEACTBUN U HENPUATHE BPEIHBIX NMPUBBIYEK (yIIOTpeOIeHUs
AJIKOTOJIsI, HAPKOTHKOB, KYPEHHUsI), HEOOXOAMMOCTH COOJTIOICHHS IPAaBUI O€30MaCHOCTH MPH OOPAIICHUH C
XUMHAYECKHMH BEIIECTBAMH B OBITY M pEalIbHON KU3HH;

5) Tpy/10BOT0 BOCHIUTAHUS

MHTEpEC K MIPAKTUYECKOMY U3yUeHUI0 podeccuil U Tpya pa3auyHOro pojaa, yBaxeHue K Tpyay u
pe3yJsibTaTaM TPyI0BOM J€STEIbHOCTH, B TOM YUCIIE HA OCHOBE MPUMEHEHUS PEAMETHBIX 3HAHUN 110
XMMHWH, OCO3HAHHBINA BBIOOP MHIMBHUIYAIHHON TPACKTOPHH MPOJOIDKEHHUS 00pa30BaHUs ¢ yUYETOM
JIMYHOCTHBIX UHTEPECOB U CIIOCOOHOCTH K XMMUH, OOLIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEHN, YCIIEITHOM
npo¢eCCHOHATILHOMN 1EATEbHOCTH U Pa3BUTHS HEOOXOIMMBIX YMEHUH, TOTOBHOCTH aJJallTHPOBATHCS B
npodeccuoHanbHO cpene;

6) IK0JIOrH4€eCKOT0 BOCITUTAHUS

HKOJIOTHUECKH 11eJIECO00pa3HOe OTHOIIEHUE K MPUPO/JIE KaK UICTOUHUKY KH3HHU Ha 3eMile, OCHOBE e
CYIIECTBOBAaHHUS, TOHUMaHUE [ICHHOCTH 37I0pOBOr0 U 06€30IacHOro oopas3a >KU3HU, OTBETCTBEHHOE
OTHOIIEHHE K COOCTBEHHOMY (PM3MUYECKOMY U IICUXUUYECKOMY 3/I0pPOBbIO, OCO3HAHNE LIEHHOCTU COONIIOICHUS
IpaBWJ1 0€30MacHOr0 NMOBEIEHUS IPU paboTe ¢ BELIECTBAMHU, a TAK)XKE B CUTYalUsIX, YIPOXKAIOIIHUX 37J0POBbIO
U KM3HH JIIOJIEH;

CHOCOOHOCTH MPUMEHSATh 3HAHUS, TIOTy4aeMble IIPU U3yYeHUU XUMUH, JUIs PEIIeHus 3a/1a4,
CBA3aHHBIX C OKPYKAIOIIEW MPUPOJTHON CPENOH, AJIs TOBBIIIEHUS YPOBHS SKOJIOTUYECKON KYIbTYpHI,
OCO3HaHUs TTI00aJIBbHOTO XapaKTepa 3KOJOTHYECKUX MPOoOJieM U MyTeil UX pelIeHHs TOCPEICTBOM METO/I0B
XUMHH, SIKOJIOTHUECKOTO MBILUIEHUS, YMEHUS PYKOBOACTBOBATHCS UM B II03HABATENIBHOM,
KOMMYHHMKaTUBHOW U COLIMAJIbHOW MTPAKTHKE.

METANPEAMETHBIE PE3YJIbTATDHI

B cocraBe MeTanpeaMeTHBIX pe3yabTaToOB BBIACISAIOT 3HAUUMBIE 17151 POPMUPOBAHUS MUPOBO33PEHUS
oOlIeHay4HbIe MOHATHUS (3aKOH, TEOpHUs, IPUHLIUII, TUTIOTE3a, (PAKT, CUCTEMa, TPOLIECC, SKCIIEPUMEHT U
JpyToe.), KOTOPbIE UCIIOIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUEOHBIX MTpeIMeTax U MO3BOJISIOT Ha OCHOBE

3HAHUU U3 ATUX MPEeIMETOB (POPMHUPOBATH MPEACTABICHUE O LEIOCTHOW HAyYHOU KapTUHE MHpa, U



YHHUBeEpCaJibHblE YueOHbIE 1eHCTBUS (II03HAaBATENIbHbIE, KOMMYHUKATUBHBIE, PETYJIATUBHBIE), KOTOPbIE
obecneunBaroT (POPMUPOBAHKE TOTOBHOCTH K CAMOCTOSTEIbHOMY IIJIAHUPOBAHUIO M OCYILECTBICHUIO
yueOHOIl 1eITEeTbHOCTH.

ITo3HaBaTebHBIC YHMBePCAJIbHbIE YUeOHbIe 1elCTBUS

Ba3oBble JJornueckue aeiicTBuA:

YMEHHMSI HCIIOJIB30BaTh PUEMBI JIOTHYECKOTO MBILUIEHHS TP OCBOCHUM 3HAHUN: PACKPBIBATh CMBICT
XUMHUUYECKHUX TIOHATUH (BBIAENIATH UX XapaKTepHbIE IPU3HAKHU, YCTAaHABIMBATh B3aUMOCBSI3b C IPYTUMHU
MOHATHUSIMH ), KCTIOJIb30BATh MOHATHUS 711 OOBSCHEHUS OTJCIBHBIX (DAKTOB U SBJICHUN, BBIOMPATh OCHOBAHHS
U KPUTEpUU 7S KJIacCU(PUKALIMM XUMUYECKUX BELIECTB M XUMHUECKUX PEAaKLUi, yCTaHaBIMBATh
IIPUYMHHO-CJIEJICTBEHHBIE CBA3U MEXY O0BEKTAMU U3YyUEHMsI, CTPOUTH JIOTUYECKUE PACCYXKICHUS
(MHIYKTUBHBIE, A€TYKTUBHBIE, 110 aHAJIOTHH), AEJaTh BbIBObI U 3aKIIIOUCHHUS;

YMEHME IPUMEHSTH B IIPOLIECCE TO3HAHUS MOHATHUS (IIPEAMETHbBIE U METalPEIMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJIENIH, UCII0JIb3YEMbIE B XUMHHU, TPEOOPa30BbIBATH IIMPOKO IPUMEHSEMbIE B
XUMHUU MOJIEJIbHBIE TPE/ICTaBIEHUS — XMMUYECKUN 3HAK (CUMBOJI 3JIEMEHTA), XMMUYecKas (hopMmyia U
ypaBHEHHE XUMHUECKOHN peakly — IIPU PELICHUH y4eOHO-1103HAaBaTENbHbBIX 33/1a4, C YUETOM TUX
MO/ICJIBHBIX TPE/ICTABICHUH BBISBISITD U XapaKTEPHU30BaTh CYIECTBEHHBIC PU3HAKHA U3y4aeMbIX 00BEKTOB
— XUMHUYECKUX BEIIECTB M XUMUUYECKUX PEaKLU, BEISIBIATH 00IME 3aKOHOMEPHOCTH, TPUUMHHO-
CJIEICTBEHHBIE CBS3H U IPOTUBOPEUYMS B M3y4aEMBIX IPOLIECCAX U SIBICHUSX.

ba3oBble nccienoBarebckme 1eiCTBUSA:

YMEHHE HCI0JIb30BATh [TOCTABJIEHHBIE BOMPOCH B KAUYECTBE MHCTPYMEHTA IIO3HAHMSI, & TAKXKE B
Ka4yecTBE OCHOBBI JUIsl (POPMUPOBAHUS TUIIOTE3bI IO MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKICHUM;

nproOpeTeHue OnbITa M0 IAHUPOBAHUIO, OPIaHNU3aLMU U IPOBEACHUIO YIEHUYECKUX
AKCIIEPUMEHTOB, YMEHHUE HaOII0JaTh 3a X0/10M MPOIlecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €0 Pe3yJibTar,
(dbopMynrpoBaTh 000011IEHNS U BBIBOJBI IO pe3yJIbTaTaM MPOBEAEHHOIO OIbITA, UCCIEJOBAHMS, COCTABIIATh
OT4ET O MpOoAETIaHHO paborTe.

Pabora ¢ nnopmanmeii:

yYMEHHE BbIOMPATh, aHATU3UPOBATh U HHTEPIIPETUPOBATh HH(POPMALIMIO PA3TUYHBIX BUJIOB U (POpPM
MIpe/ICTaBICHMS], TOJIy4aeMyI0 U3 Pa3HbIX HICTOYHUKOB (HAyYHO-TIONYJISIpHAS IUTEpAaTypa XUMUUYECKOTO
coJiep KaHus, CIIpaBOYHbIE TOCOOUs, pecypchl IHTepHEeTa), KpUTUYECKU OLIEHUBATh MPOTUBOPEUNBYIO U
HEI0CTOBEPHYIO HH(OPMAIIHIO;

YMEHHE MPUMEHSTh pa3IM4HbIe METO/IbI U 3alpOChl IPU MOUCKE U 0TOOpe MH(OPMALIUU U
COOTBETCTBYIOIIUX JIAHHBIX, HEOOXOAUMBIX JUISI BHIOJHEHUS Y4eOHBIX U O3HABATENbHBIX 3a]a4
OIpeIeIEHHOTO THIA, TPUOOPETEHHE OIbITAa B 00JIACTH UCIIOIb30BaHUS HHPOPMALIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUH, OBJIaJICHUE KYJIbTYPOH aKTUBHOT'O MCIIOJIb30BaHMSI PA3IMYHbIX TOMCKOBBIX
CHCTEM, CAMOCTOATENIBHO BBIOMPATh ONTUMANIbHYIO (hOpMY ITpeacTaBIeHHs HH(OPMALMU U

WITIOCTPUPOBATh PELIaeMble 33Ja4l HECTOKHBIMU CXEMaMH, TarpaMMaMu, IpyruMu popmMaMu

rpauKu ¥ UX KOMOMHAITUSIMU;



YMEHHE HCI0JIb30BaTh U aHAJIM3UPOBATh B Mpoliecce yueOHOM U HCCIIe10BaTeIbCKOM NeSTeIbHOCTH
MH(OPMALIHIO O BIUSHUY MPOMBIIIIIEHHOCTH, CEJILCKOT0 X034HCTBA U TPAHCIIOPTa Ha COCTOSTHUE
OKpY>Karollel MPUPOJHON CPEBL.

KoMMyHuKAaTHBHBIE YHHBeEPCATbHbIE YUeOHbIE eliCTBHUS:

yYMEHHsI 33/1aBaTh BOIPOCHI (B X0/ [uajnora u (Win) AUCKYCCUH) 110 CYIIECTBY OOCYKIaeMOU TEMBI,
(bopMyInUpOBaTh CBOM MPEJIOKEHHUS OTHOCUTENIBHO BBIOJIHEHUS MTPEIOKEHHON 3a1auH;

YMEHUS MPEACTABIATh NOJTYYCHHBIE PE3Y/IbTAaThl TO3HABATEIBHOM IESTENIBHOCTH B YCTHBIX H
MUCHMEHHBIX TEKCTaX; JeJaTh IPE3CHTAIMIO PE3YIbTATOB BHIIOJHEHUSI XUMUYECKOTO SKCIIEPUMEHTA
(J1abopaTOPHOTO OIBITA, JIAOOPATOPHOM PAOOTHI IO UCCIIEAOBAHUIO CBOKMCTB BEIIECTB, YICOHOTO IMPOEKTA);

YMEHHsI Y4eOHOT0 COTPYAHHUECTBA CO CBEPCTHUKAMH B COBMECTHOM MMO3HABATEIbHON U
MCCIIEIOBATEIBCKON ACATEIHHOCTH IPU PEHICHUH BO3HUKAOIINX MPo0IeM Ha OCHOBE Yy4€Ta 00IIuX
MHTEPECOB M COTIACOBAHMS MO3UIMN (00CYKIeHHS, 0OMEH MHEHHSIMHU, «MO3TOBBIE IITYPMBI», KOOPIUHALINS
COBMECTHBIX JICHCTBHI, ONpeieNieHue KPUTEPUEB 10 OIICHKE KayecTBa BBHITIOIHEHHOU paboThl U IpYyTHe).

PeryasiTuBHbIe YHUBepcaJibHbIe y4eOHbIe 1eiicTBUS:

YMEHHUE CaMOCTOSITEIILHO OMPEIEIIATh IEeTH e TeIbHOCTH, IUIAHUPOBATh, OCYIIECTBIISATD,
KOHTPOJIMPOBATH U NMPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO JICATEIBHOCTD, BRIOMpATh Hanboee
s¢deKkTHBHBIE CTIOCOOBI pelIeHHs YIeOHBIX U MO3HABATEIbHBIX 33/1a4, CAMOCTOATEILHO COCTABIISAThH WM
KOPPEKTUPOBATh MPEATIOKEHHBINA aITOPUTM JACWCTBUN TIPU BBHIOTHEHUH 3a/IaHU C YIETOM MOTyYEHUS
HOBBIX 3HaHHUI 00 N3ydaeMbIX 00BEKTaX — BEIIECTBAX U PEaKIUIX, OIEHHBATH COOTBETCTBHE MOyYEHHOTO
pe3yibTarta 3asBICHHON IeNT, YMEHUE HCIIOJIb30BaTh U aHAJTM3UPOBATh KOHTEKCTHI, IpeJiaraeMbie B
YCIIOBUY 3aJaHHA.

MNPEAMETHBIE PE3YJIBTATHBI

B cocraBe npeMeTHBIX pe3yIbTaTOB IO OCBOSHHUIO 003aTETLHOTO COACP)KaHUs, YCTAHOBICHHOTO
naHHOM (enepanbHoi pabodel mporpaMMoi, BBIACISIOT: OCBOCHHBIE 00YYaIOIIMMUCS HAYYHBIC 3HAHUS,
YMEHHUS U CIIOCOOBI ACUCTBUIA, ClIEIU(PUIECKHE IS TPEAMETHON 001acTh « XUMUS», BUIBI JESTEIbHOCTH
IO MOJYYCHHUIO HOBOTO 3HAHUS, €T0 UHTEPIPETAINH, TPEOOPa30BaHUI0 U IPUMEHEHHUIO B Pa3IMUHbIX
y9eOHBIX ¥ HOBBIX CHUTYaIlHSX.

K xoniy o0y4ueHus B 8 kjiacce mpeaMeTHbIC pe3yIbTaThl HA 0230BOM YPOBHE JIOJDKHBI OTpaXaTh
c(OPMHUPOBAHHOCTh y O0YHAIOIUXCS YMEHUH:

. PacKpbIBaTh CMBICT OCHOBHBIX XUMUYECKUX MOHSITHIA: aTOM, MOJIEKYJa, XUMHUYECKHIA
AJIEMEHT, TIPOCTOE BEIIECTBO, CII0)KHOE BEIIECTBO, CMECH (OTHOPOTHASI U HEOAHOPOIHAS ), BAJICHTHOCTH,
OTHOCHTEIIbHAS aTOMHAsI M MOJICKYJISIPHAst Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAsI Macca, MaccoBast
J0J1s1 XUMHYECKOT0 3JIEMEHTA B COEIMHEHUH, MOJISIPHBIN 00BbEM, OKCUJI, KUCIIOTa, OCHOBAHUE, COJIb,
ANEKTPOOTPHUIATETILHOCTh, CTETICHh OKUCIICHHSI, XUMUYECKast PEakIus, Kiaccu(puKaIus peakiuii: peakiiuu
COEIMHEHMS, pEaKLIUU Pa3IoKEHUs, PeaKIMK 3aMELEHHS, peaklluu 0OMeHa, 9K30- U SHA0TEPMUYECKUE

peaxuu, TermoBoi A GeKT peakiuu, SIpo aToMa, JIEKTPOHHBIH 0l aToMa, aTOMHasi OpOUTallb, paguyc



aToMa, XMMHUYecKasl CBA3b, NOJISIPHAs U HENOJIsIpHasi KOBAJIEHTHAs! CBS3b, HOHHAS CBSI3b, MOH, KATUOH, AaHUOH,
pacTBOp, MaccoBast 0JIs BelecTBa (MPOLIEHTHAs KOHIIEHTPALUs) B PaCTBOPE;

. WLTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATUN U IPUMEHSATH 3TH IMOHITHUS
IIPU OTIMCAaHHUHU BEIIECTB M UX MPEBPAIICHUI;

. HCIOJIb30BAaTh XUMUYECKYIO CUMBOJIMKY Il COCTaBJIEHUS! (JOPMYJI BEIIECTB U YpaBHEHUH
XUMUYECKHUX peaKIuii;

. OIpEAEIATh BAJICHTHOCTh AaTOMOB 3JIEMEHTOB B OMHAPHBIX COEUHEHMSIX, CTEIIEHb OKUCIICHUS
3JIEMEHTOB B OMHAPHBIX COCTMHEHUSX, IPUHAICKHOCTD BELIECTB K ONPEeIIEHHOMY KJIACCYy COSIMHEHHM
1o hopMyiam, BUJ XMMUUYECKON CBSI3U (KOBAJIEHTHAsl U MOHHAs) B HEOPTaHMUECKUX COCTUHEHUSX;

. packpeiBath cMbici [lepuonnueckoro 3akona Jl. M. MeneneeBa: 1eMOHCTPUPOBATh
MMOHUMaHHE NEPUOINIECKOI 3aBUCUMOCTH CBOWCTB XUMHUECKUX AJIEMEHTOB OT MX TOJIO0XKECHHUS B
[leproanueckoii cucreme, 3aKOHOB COXPaHEHUSI MacChl BEIIECTB, IOCTOSHCTBA COCTaBa, aTOMHO-
MOJICKYJISIPHOTO YU€HHsl, 3aKOHa ABOTaJpo;

. OIMCBIBATh U XapaKTepu3oBaTh TabauuHyro (popmy [lepronndyeckoil cucTeMbl XUMHUUECKUX
AJIEMEHTOB: pa3iNyaTh MOHITHS «IJIaBHAs moArpynna (A-rpynma)» u «modouHas noarpymnmna (b-rpynma)y,
MaJible ¥ OOJIbIINE IEPUO/IbI, COOTHOCUTH 0003HAYEHUsI, KOTOphIe UMeroTcs B Tabnuue «llepuonnueckas
cucreMa XUuMHUYecKux aieMeHToB []. . MenneneeBay ¢ YUCIOBBIMHU XapaKTEPUCTUKAMH CTPOSHHSI aTOMOB
XMMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsi sipa, oOlIee YUCII0 3JIEKTPOHOB U paclpeieieHue X 1o
AJIEKTPOHHBIM CIIOSIM);

. KJIaCCU(UIUPOBATh XUMUYECKUE DJIEMEHTHI, HEOPraHUYECKHE BEIIECTBA, XUMUYECKUE
peakiuu (1Mo YUCIy U COCTaBy yYacTBYIOIIMX B PEAKIMU BEIIECTB, 110 TEIUNIOBOMY 3D (DEKTY);

. XapaKTepu30BaTh (OMUCHIBATh) OOIINE XUMUYECKHE CBOMCTBA BELIECTB PA3JIMYHBIX KIACCOB,
MOJITBEPK/1asi ONMCAHKUE TIPUMEPAMH MOJIEKYIISIPHBIX YPaBHEHUH COOTBETCTBYIOUIMX XUMHUYECKUX PEAKIIHIA;

. IIPOrHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaU€CTBEHHOT'O COCTAaBa,
BO3MOKHOCTH NMPOTEKAHHUsI XUMUUYECKUX MPEBPALICHUN B Pa3IUUHBIX YCIOBHSIX;

. BBIUUCIIATH OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEIIECTB, MACCOBYIO JIOJIIO
XUMHUYECKOT0 3JIeMeHTa 1o (GopMylie COETUHEHHS, MACCOBYIO JIOJIIO BEIIECTBA B paCTBOPE, IPOBOAUTD
pacy€Thl M0 YpaBHEHUIO XUMUYECKOHN PEaKIIHH;

. MPUMEHSATH OCHOBHBIE OIEPAIIUN MBICITUTEIbHOMN e TeTbHOCTH — aHAJIN3 U CUHTE3,
CpaBHEHHE, 000011IeHe, CUCTEMaTH3allHI0, KIacCU(UKAIUIO, BHIIBICHUE IPUUYMHHO-CIICCTBEHHBIX CBS3EH
— JUTSL ©3YYEHUS CBOMCTB BEUIECTB M XUMHUECKUX PEAKIIN, €CTECTBEHHO-HAYYHBIE METO bl TO3HAHUS —
HabIt0/IeHne, U3MEpEeHNe, MOJIIMPOBAHNE, IKCIIEPUMEHT (pealbHbIN 1 MBICIIEHHBIH );

. ClIeZIOBATh MPaBHUJIaM I0JIb30BaHUSI XUMUYECKON MOCY/I0H U TaOOpaTOPHBIM 000pyI0BaHHUEM,
a Tak)Ke MpaBHuiiaM 0OpallleHus ¢ BEIIECTBAMH B COOTBETCTBUHU C MHCTPYKIMSAMU IO BBIITOJHEHUIO
Ja00paTOPHBIX XUMHUECKHUX OIMBITOB IO TOJIYYCHHIO U COOMPAHHUIO ra3000pa3HbIX BEIIECTB (BOAOPOA U

KHCJIOPO/Ia), IPUTOTOBJIICHUIO PACTBOPOB C OTPEACIEHHON MacCOBOM JI0JIeH pacTBOPEHHOTO BEIIECTBA,



IUIAHUPOBATh U MIPOBOJAUTH XUMHUYECKHE SKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB ILIEJI0YEH U KUCIOT
C TIOMOIIBI0 HHAUKATOPOB (JTakMyc, peHonmdTanenH, METUIOPaHK U APYTHE).

K xoniy o0yuenus B 9 kjacce npeaMeTHbIC Pe3yIbTaThl Ha 0a30BOM YpOBHE JOJDKHBI OTPaXKaTh
c(hOPMUPOBAHHOCTH Y O0YUAIOIINXCS YMCHHIA:

. PacKpbIBaTh CMBICT OCHOBHBIX XUMUYECKUX MOHATHI: XUMUYECKHI1 3JIEMEHT, aTOM,
MOJIEKYJIa, MOH, KaTHOH, aHUOH, ITPOCTOE BELIECTBO, CII0)KHOE BEIIECTBO, BAJIEGHTHOCTb,
SJICKTPOOTPULATCIIBHOCTD, CTCIICHb OKHUCJIICHU A, XUMHUYCCKAA pCaKLuA, XUMUYICCKas CBA3b, TEIJIOBOU
3¢ (deKT peakiuu, MOJIb, MOJIIPHBIA 00BEM, PACTBOP, JIEKTPOIUTHI, HEITEKTPOIUTHI, STEKTPOITUTHYECKAS
JUCCOLMAIus, peakllid HOHHOTO 0OMeHa, KaTaau3aTrop, XUMUYECKOe paBHOBecHE, 00paTUMBbIE U
HeoOpaTHMbIe peaKluU, OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIE PEAKIIUN, OKHCIUTENb, BOCCTAHOBUTEID,
OKHCJICHHE ¥ BOCCTAHOBJICHHUE, AJUTOTPOIHS, aMPOTEPHOCTh, XUMUYECKas CBA3b (KOBAJICHTHAsS, HOHHAS,
MeTaJUITMuecKas ), KpUCTATNYECKas PElIETKa, KOPPO3Usl METAIIJIOB, CIIaBbl, CKOPOCTh XUMUYECKON
peakuuu, npeaensHo nomyctumas konuentpanus [1JIK BemecTa;

. WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKHUX MOHATUN U MPUMEHSTh 3TU MOHITHS
IIpH OIIMCaHWHK BEIICCTB U UX HpeBpameHI/Iﬁ;

. HCI0JIb30BaTh XMMHUUYECKYIO0 CUMBOJIMKY JUUIsl COCTaBJIEHUsI (POPMYIT BEILIECTB U YpaBHEHUI
XUMHUYECKHUX PEaKIIHii;

. ONPENEIATh BAJIECHTHOCTh M CTETIEHb OKUCJICHHUS] XUMUUYECKHUX 3JIEMEHTOB B COEAMHEHUSX
Pa3IMYHOIO COCTaBa, MPUHAIJIEKHOCTh BEIIECTB K ONPEEIEHHOMY KIIACcCy COeIMHEHUH 1o (hopMynam, BU
XUMHUYECKOU CBSA3U (KOBaJ'IeHTHaSI, HOHHAas, MeTaJ'IJ'II/ILIeCKaSI) B HCOPraHNMYCCKUX COCANHCHUAX, 3apAd HOHA
M0 XUMUYecKor (hopMyIie, XapakTep Cpelibl B BOJHBIX PACTBOPaX HEOPraHUYECKUX COSAMHEHUMN, THIT
KPUCTAJUTMYECKON pelIETKH KOHKPETHOTO BEIIECTBA;

. packpsiBaTh cMbici [lepuonnueckoro 3akona [[. 1. MenaeneeBa u 1eMOHCTPUPOBATh €r0
MMOHMMAaHHE: OMMCHIBATh U XapaKTepHU30BaTh TabIuuHyto popmy Ileproanueckoil cucTeMbl XUMHYECKUX
AJIEMEHTOB: Pa3InyaTh MOHATHUS «TJIaBHas MoArpymnmna (A-rpynmna)» u «nodounas noarpynna (b-rpymmna)y,
MaJible ¥ OOJBIITNE MIEPUOJIBI, COOTHOCUTH 0003HAYECHHUSI, KOTOPhIE UMEIOTCS B IEPUOAMYECKON TadnuIIe, ¢
YHCJIOBBIMU XapPaKTCPUCTHUKAMU CTPOCHHA aTOMOB XUMHUYCCKHUX 3JICMCHTOB (COCTaB " 3apsa aapa, o6111ee
YHUCJIO AJIEKTPOHOB U PacIpeieNieHNe UX 10 JIEKTPOHHBIM CJI0SIM), OOBSICHATEH 00IIIe 3aKOHOMEPHOCTH B
W3MEHEHUHU CBOMCTB 3JIEMEHTOB M MX COEAMHEHMI B IIpeiesiaX MaJlbIX MEPUOA0B U IIaBHBIX MOATPYIII C
y4€TOM CTPOEHHUS X aTOMOB;

(] KJ'IaCCI/I(i)I/IIII/IpOBaTI) XUMHUYCCKUEC DJIEMCHTEI, HCOPTaHNYCCKUEC BEIICCTBA, XUMHUYCCKUC
peakmuu (1Mo YUCITy ¥ COCTaBy YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, MO TEIIIOBOMY 3D (DEKTY, 10 U3MEHEHHIO
CTENEHEH OKUCIICHUSI XUMUYECKUX DJIEMEHTOB);

. XapaKTepu30BaTh (OMUCHIBATE) O0IIKE U CIeU(PHUSCKUE XUMUUECKHAE CBOMCTBA MPOCTHIX U
CJIO’KHBIX BEILIECTB, MOATBEPKAasi OMUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U MOHHBIX YpaBHEHUMN

COOTBETCTBYIOIIIUX XUMHUYCCKUX peaKHHﬁ;



. COCTaBJIATh YPABHEHHUS DJIEKTPOJUTUYECKONU TUCCOLIMAIIMU KUCTIOT, IIEeJI0UYEH U COJIEH,
TIOJTHBIC U COKpAIIEHHBIC YPaBHEHUS PEAKIIU HOHHOTO OOMEHA, YpaBHEHUS PEAKIIHi, ITOTBEPKIAFOIINX
CYI_]_IGCTBOBaHI/Ie FGHGTH‘IGCKOﬁ CBs3HU MC)KI[y BCIIeCTBAMU paSJII/I‘IHBIX KJIaCCOB,

o paCKpBIBaTB CyIJ_IHOCTL OKHUCIUTCIBbHO-BOCCTAHOBHUTCIIBHBIX peaxunﬁ HOCpe,Z[CTBOM
COCTABJICHHS DJICKTPOHHOTO OaJlaHCa dTUX PEAKIUi;

. MIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT UX CTPOCHUS, BOZMOKHOCTH
MIPOTEKAHUs XUMUYECKUX IIPEBPALLICHUN B PAa3JIMYHBIX YCIOBHSIX;

o BBIYUCIIATH OTHOCI/ITGHBHYIO MOHeKy.HSIpHYIO 148 MOHHpHyIO MaccChI BCIIICCTB, MaCCOBYIO JOJIKO
XUMHUYECKOTO AJIeMEeHTa 10 (popMylie COeAMHEHNS, MACCOBYIO JIOJIIO BEIIIECTBA B pacTBOPE, MPOBOIUTH
pacy€Thl 10 YPaBHEHHIO XMMHYECKOW peaKIlnu;

. coOJII0IaTh MpaBHJIA MOJIE30BAHMS XHMUYECKOH TIOCYA0H 1 Ta00paTOPHBIM 000pYIOBaHHEM,
a TaK¥Xe HpaBI/IJIa 06pameHH51 C B€IeCTBAMM B COOTBETCTBHUHU C I/IHCprKIII/IHMI/I 110 BBIIIOJIHCHUIO
71a60PATOPHBIX XUMUUECKHUX OIBITOB IO MOJTYYSHUIO U COOUPAHHIO Ta3000pa3HbIX BELIECTB (aMMHUAKa U
YIIIEKUCIIOTO Ta3a);

o HpOBOI[I/ITI) peaKHI/II/I, HOIITBep)KIIaIOHII/Ie KaqGCTBeHHLIﬁ COCTaB paSHI/I‘-IHI)IX BCIIICCTB:
pacro3HaBaTh ONBITHBIM IYTEM XJIOPHI-, OpOMHI-, MOAHI-, KapOoHAT-, pocdar-, cuamkar-, cyiabdar-,
TUIPOKCHU/I-UOHBI, KATUOHBI AMMOHUS M HOHBI U3yYEHHBIX METAJIOB, MPUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEILECTB;

o HpI/IMeHSITI) OCHOBHBIC onepaupm MBICJ'II/ITGJ'II)HOI\/’I ACATCIBbHOCTH — aHAJIU3 U CUHTE3,
CpaBHEHHUE, 0000IIIeHNEe, CHCTEMAaTU3aIMI0, BBISBIIEHUE TPUIMHHO-CIICJICTBEHHBIX CBSI3€H — /IS U3yUEHUS
CBOMCTB BEIIECTB M XUMUYECKUX PEAKIUH, €CTEeCTBEHHO-HAYUHbIE METO/IbI IO3HAHUS — HAOII0ACHHE,

U3MEepeHue, MOICTTUPOBAaHNE, SKCIIEPUMEHT (PEaJIbHBIN U MBICIICHHBIH).



TEMATHYECKOE IINTAHUPOBAHUE

« 8 KIIACC
Ne || HaumeHoBaHME pa3lielioOB M TEM MPOTPAMMBbI KonmgectBo yacoB ‘ OnekrpoHHbIe (U(POBEIC)
n/m Bcero|| Kontponsnsie | IIpakTnueckne obpasoBaTesbHbIe PECYpChl
paboThI paboThI
‘Pamen 1. llepBoHavabHbIe XUMHYECKHE TIOHATHUSA
1.1 || Xumust — BakHas 00JIaCTh €CTECTBO3HAHUS 5 0 2 [[BubmuoTeka [JOK
U MPAKTHYECKOM JCSITEIBbHOCTH YEI0BEKa https://m.edsoo.ru/7f41837c]]
1.2 |BemiecTBa 1 XUMUYECKHE PEAKITUN 15 1 0 [[BubmmoTeka LIOK
https://m.edsoo.ru/7f41837c]]
‘I/ITOFO 0 pasaeny H 20 H

‘Pa?.)le.ﬂ 2. BaxxHeiilme npeacTaBUTe/ M HEOPraHNYECKUX BellleCTB

2.1 ||Boznyx. Kucnopon. ITousitue 06 okcumax 6 0 1 [[BubmuoTeka [JOK
https://m.edsoo.ru/7f41837c]]
2.2 |Bonopon.IlonsiTie o KUCIOTax U COMSAX 8 0 1 [[BubmuoTeka [JOK
https://m.edsoo.ru/7f41837c]]
2.3 |Bona. PactBopsl. [TonsiTHe 00 0OcCHOBaHUSIX 5 1 1 [[BubmuoTeka [JOK
https://m.edsoo.ru/7f41837c]]
2.4 ||OcHOBHBIC KIIACCHI HEOPTAHUMUECKUX 13 1 1 [[BuGmmoTeka [IOK
COCIIMHECHU I https://m.edsoo.ru/7f41837c]]
Hroro no pasneny H 82 H

Paspnen 3. Ilepnoanyeckuii 3akoH u Ilepuoguyeckas cucrema xumudeckux 3j1emMeHToB /[. U. Menpaeneea. Ctpoenue
aToMOB. XMMHYeCKasi CBSA3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIC PEaKIIUH

3.1 |ITepuoanueckuii 3akoH u Ilepuoauueckas 7 0 0 [[bubmmoreka LIOK
crcTeMa XUMHUYECKUX anmeMenToB J1. 1. https://m.edsoo.ru/7f41837c]]
Mengeneesa. CtpoeHue aroma

‘3.2 HXI/IMquCKaﬂ cBs13b. OKUCIUTEIBHO- H 9 H 1 H 0 H[[EI/I6J‘II/IOTCK& [HOK
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Ne

HaumeHoBaHue pa3aenoB ¥ TeM IPOrpaMMBbI

KonnuecTtBO yacoB

‘ DneKkTpoHHbIE (IU(PPOBHIE)

n/n Bceero|| Kontponbabie | IIpaktuyeckue 0bpazoBaTeNbHEIE PECypCEI
paboThI paboThl
‘ ”BOCCTaHOBI/ITeHBHHC peaxiuu H Hhttps:// m.edso0.ru/7f41837c]]
Hroro mo pazueny 16 [[BubmuoTexa [JOK
https://m.edsoo.ru/7f41837c]]
PesepBHOE Bpemst 0 0 0 [[BubmuoTexa [JOK
https://m.edsoo.ru/7f41837c]]
OBUIEE KOJIMYECTBO YACOB I10 68 4 6
[MTPOI'PAMME
e 9KJIACC
Ne HanmeHoBaHMe pa3liesioB ¥ TEM KonnyectBo yacoB DnexTpoHHbIe (1I(POBHIC)
/1 MIPOTrpaMMBI Beero| Kontpomshete || IpaxTiueckue 00pazoBarebHbIE PECYPCHI
paboThl paboThI
‘Pamen 1. BemecTBO M XUMHYECKHE PeaKIHU
1.1 |IToBTOpeHue u yriaybieHue 3HaHUH 5 1 0 [[bubmmnoreka LIOK
OCHOBHBIX Pa3/iesioB Kypca 8 Kiiacca https://m.edsoo.ru/7f41a636]]
1.2 ||OcHOBHBIEC 3aKOHOMEPHOCTH XUMHYECKHIX 5 0 0 [[BubmuoTeka [JOK
peaKiuii https://m.edsoo.ru/7f41a636]]
1.3 || DnekTpomuTHYecKast TUCCOIUAITHS. 8 1 1 [[BubmuoTexa [JOK
XUMHUYECKHE PEakluu B PaCTBOPax https://m.edsoo.ru/7f41a636]]
‘I/IToro IO pa3feny H 18 H
‘Pasnen 2. Hemera/uibl ¥ HX COeIMHEHHUS
2.1 ||OOGmast xapaKTepHUCTHKA XHMHUIECKUX 4 0 1 [[BubmmoTexa LIOK
anemeHToB VIIA-rpymnmel. ["anorens https://m.edsoo.ru/7f41a636]]
2.2 ||O6mas xapakTepuCcTUKa XUMHUUECKUX i 0 0 [[bubmnoreka LIOK
snemeHToB VIA-rpymmsl. Cepa u eé https://m.edsoo.ru/7f41a636]]
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No HaunmenoBanue pa3ienoB u TeMm KomnuecTBo yacos DnekTpoHHbIC (IU(PPOBLIE)
/1 POTPaMMBI Beero|| Koutponbhbre || [IpakTuueckue o0pa3oBaTeNnbHbIE PECYPCHI
paboThl paboThI
‘ HCOC,I[I/IHGHI/IH ‘ H H
2.3 ||O6mast xapaKTepucTUKa XUMHYECKHIX 8 0 1 [[BubmuoTeka [JOK
aneMeHTOB VA-rpymibl. A30t, hochop u https://m.edsoo.ru/7f41a636]]
UX COCIMHCHUS
2.4 ||OOGmast xapaKTepUCTUKA XUMHUECKUX 8 1 2 [[BubmuoTeka [JOK
aeMeHTOB [VA-Tpynmsl. Yriepos u https://m.edso0.ru/7f41a636]]
KPEMHHUU ¥ UX COCTUHCHUS
‘I/ITOFO 110 paszelny H 27 H
‘Pame.ﬂ 3. Mera/uibl M HX COeIHHEHHUS
3.1 ||OGmIHe cBOMCTBA METAIIOB 4 0 0 [[bubmmoTeka [JOK
https://m.edsoo.ru/7f41a636]]
3.2 | BaxkHelIe MeTalIbl U UX COCIUHCHUS 16 1 2 [[BubmuoTeka [JOK
https://m.edsoo.ru/7f41a636]]
‘I/IToro IO pa3feny H 20 H
‘Pamen 4. XuMus ¥ OKpy:Kaomas cpena
4.1 |[BemecTBa U MaTepualbl B )KH3HU YeoBeka || 3 0 0 [[BubmuoTeka [JOK
https://m.edsoo.ru/7f41a636]]
‘I/IToro IO pa3feny H 3 H
PeszepBHOe Bpemst 0 0 0 [[bubmuoteka [IOK
https://m.edsoo.ru/7f41a636]]
OBILIEE KOJIMYECTBO YACOB I10 68 4 i
I[TPOI'PAMME

MICTOININCCROO OOl HEHHY

YU TCHEN eCTCCTBCHILIN 1
QHICU T HOHC T Y CI TN i L1
CMBOY COIINe 19
L RO09R023 roma Ne |
) { J
"/ng\\'," L I::IIIW ot ['TA

J 1
(-

JANMCCTHTC L PCKTOn

COIJIACOBAHO

no YRP
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