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HOACHUTEJIBHAS 3AIIMCKA

[IporpaMmma 10 XUMHM Ha YpPOBHE OCHOBHOTO OOIIEro o00pa3oBaHUS
COCTaBJICHa Ha OCHOBE TpeOOBaHMU K pe3yibTaTaM OCBOEHHUS OCHOBHOM
o0Opa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO O0OILIEr0 00pa3oBaHusl, MPEACTABICHHbBIX
B ®I'OC OO0, a Takxe Ha OCHOBe (QeaepanbHOil paboueil mporpaMMbl
BOCIIUTAHUS U C y4ETOM KOHUENIUU MPENOAaBaHUs yueOHOro mpeaMeTa « XUMHUSI»
B 00pa3oBaTeNbHbIX opranu3anuax Poccuiickoit @enepanuu.

[Iporpamma mo XuMuuM Ja€T MPEACTABICHUE O IEJAX, OOIIeH CTpaTeruu
oOydeHHMs, BOCIHTAHHUS W PAa3BUTUSA OOYYAIONIUXCS CPEICTBAMH Y4YEOHOTO
npeaMeTa, yCTaHABIMBAeT  O0s3aTelbHOE  MPEIMETHOE CoJIepKaHue,
npeaycMaTpUBaeT paclpeielieHHe ero Mo KilaccaM W CTPYKTYpHPOBAHHE TIO
paszmenaM M TeMaM TMPOrpaMMbl IO XHMHH, ONPEICTISET KOJWYECTBEHHBIC W
KauyeCTBEHHBIC XapaKTePUCTUKH coJiepKaHus, PEKOMEHTyEeMYO
MOCJICIOBATCIBHOCTh ~ M3YYCHHS XHMHH C  y4ETOM  MEXKIPEAMETHBIX M|
BHYTPUIIPEAMETHBIX  CBSI3¢H, JIOTMKHM  Y4eOHOTO  TIpoIlecca, BO3PACTHBIX
O0COOCHHOCTEH OOydalolUXCs, OINpEAeNseT BO3MOXHOCTH TpeAaMeTa  JJis
peanmzanuu TpeOOBaHUN K pe3yabTaTaM OCBOSHHUS OCHOBHOH 00pa3oBaTEIIbHOMN
mporpaMMbl Ha YPOBHE OCHOBHOT'O 0O0IIIero 00pa3oBaHusl, a Takke TpeOOBaHUHN K
pe3ynabTaTaM o0ydeHHUs XUMHUH Ha ypOBHE IeJIel H3YUeHHs TIpeIMeTa 1 OCHOBHBIX
BUIOB y4eOHO-TIO3HABATEIILHOW JIEATEIHHOCTH OOYYarOIIErocs IO OCBOCHHIO
y4eOHOTO CO/Iep KaHN.

3HaHME XUMHH CIYXXUT OCHOBOM i (OpPMHUPOBAHUS MHPOBO33PEHHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTepUAIbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrparoT (QOpMUPYEMbIE XUMHUEH MPEICTaBICHUS O B3aUMOIPEBPAIICHUSIX
SHEPTrUM M 00 SBOJIIOIUHU BEIIECTB B MPUPOJE, O IMyTSAX PEIICHHS TI00ATbHBIX
npoOJieM YCTOWYHMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECCKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  pealu3alldd  BO3MOJXKHOCTEH  JUJII ~ CaMOpa3BUTUA M|
dbopMupoBaHUS KyJIbTYPBI IUYHOCTH, €€ 001IeH 1 (yHKIIMOHAIBHOW IPaMOTHOCTH;

BHOCUT BKJaJ B (DOPMHUPOBAHHME MBIIIJIEHUS M TBOPUECKUX CHOCOOHOCTEM
OoOydJarommxcs, HABBIKOB WX CaMOCTOSTENIBHOW Y4eOHOW  JIEeSITeNbHOCTH,
OKCIIEPUMEHTATBHBIX M HCCIEAOBATEIBCKAX YMEHUW, HEOOXOMUMBIX KaK B
MOBCEIHEBHOM JXKM3HU, TaK ¥ B TPO(DECCHOHATLHON eI TeTbHOCTH;

3HAKOMUT €O CHEeNU(PUKON HAYYHOTO MBIIUICHHS, 3aKIaJbIBAET OCHOBBI
LEJIOCTHOTO B3MVISIIa HA €IUHCTBO MPUPOABI U YETIOBEKA, SIBJSETCS OTBETCTBEHHBIM
3TaroM
B (JOpMHPOBAHUM €CTECTBEHHO-HAYUYHOM IPaMOTHOCTH 00 y4aIOLIUXCS;
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croco0CTBYeT (OPMHPOBAHUIO LEHHOCTHOTO OTHOUIEHUS K €CTECTBEHHO--
HAyYHBIM 3HAHUSIM, K IPUPOJIE, K YETOBEKY, BHOCUT CBOM BKJIAJ B SKOJIOTHUECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBiieHUss B OOYYEHHMM XMUMHUHU OOECHeuMBalOTCs CrelupuKon
colepkaHusl ~ ydyeOHOro  mpeameTa, KOTOpbIM  SBIAETCA  IEAaroruyecku
aJanTUPOBAHHBIM OTpakeHHWeM 0a30BOM HAYKH XMMHH Ha ONPEEIEHHOM JTare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOT'O OOIIEro 0oOpa3oBaHMs OPUEHTUPOBAH Ha
OCBOCHHE OOYYaIOIIMMHKCS CHUCTEMbI MEPBOHAYAJBHBIX MOHSATUNH XUMHUHU, OCHOB
HEOPraHMYEeCKOM XUMHHM UM HEKOTOPBIX OTAEJIBHBIX 3HAYMMBIX [OHSATHIA
OpraHUYECKOW XUMMUHU.

CtpykTypa coiepkaHus MPOrpaMMbI MO XMMHHU C(HOPMUPOBAHA HA OCHOBE
CUCTEMHOro moaxoja kK €€ uzydyeHuro. ConepkaHue CKIaAbIBAETCS M3 CHCTEMBI
HNOHATUN O XMMUYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMBI IOHATUN O XUMUYECKOM
peakuuu. OO0e 3TU CHCTEMBl CTPYKTYpPHO OpPraHM30BAaHbl 10 MPUHIHUITY
NOCJIEIOBATENIBHOTO Pa3BUTHUS 3HAHUK HA OCHOBE TEOPETHUECKUX IPEACTABICHUM
Pa3HOTO YpOBHS:

— ATOMHO-MOJICKYJIPHOTO YUCHHA KaK OCHOBBI BCCTO €CCTCCTBO3HAHUA,

— Ilepuognueckoro 3akona J[. WM. MeHmeneeBa Kak OCHOBHOIO 3aKOHa
XUMHHU,

— YYCHUA O CTPOCHHUU aTOMa U XUMHYECKOM CBi3H,

— TpeACTaBICHUNA 00 DJICKTPOJIUTHYCCKOW JUCCOIMAIIMA  BEIIECTB B
pacTBopax.

TeopeTnueckne 3HAHUS PACCMATPUBAIOTCA HA OCHOBE OMIHUPUYECKHU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCA MOCIEIOBATEIIBHO OT OJJHOTO
YpPOBHS K JpPYyromMy, BBITIOJNHSS (GYHKIUKU OOBSICHEHHUS € MPOTHO3WPOBAHUS
CBOWCTB, CTPOCHHS M BO3MOYKHOCTEM IPAKTUYECKOIO0 MPUMEHEHUS U IOJYyYCHUS
M3y4aeMBbIX BEILIECTB.

OcBoeHue mporpaMMbl TIO XHUMHU  CIHOCOOCTBYeT  (HOPMHUPOBAHHIO
MPEJICTABIEHUS] O XUMUUYECKON COCTABJISIONICH HAYYHOU KapTHUHBI MUpA B JIOTHKE
€€ CHCTEMHOM IpPUPOABI, LUEHHOCTHOTO OTHOLICHUS K HAYYHOMY 3HAHUIO U
METO/IaM TMO3HAaHUS B Hayke. M3ydeHrne XUMHUM NPOUCXOAUT C NPHUBICUYCHUEM
3HAHWA W3 paHee W3YYCHHBIX YUEOHBIX mpeaMeToB: «OKpYXKaMUNA MUy,
«buonorus. 5—7 knacce» u «duznka. 7 Kimacey.

[Ipy wu3yuyeHHH XUMHU TPOUCXOAUT (POpMHUpPOBAHHME 3HAHUM OCHOB
XUMHUYECKOW HAyKH Kak O0JACTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKOMN
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NEATEIIbHOCT 4YEJIOBEKa M KaK OJHOIO M3 KOMIIOHEHTOB MMPOBOW KYJBTYPBI.
3amaya y4eOHOro mnpeameTra COCTOUT B (DOPMUPOBAHUM CUCTEMBI XUMUUYECKHX
3HAaHUN — BaXXHEUIIUX (PAKTOB, MOHATUN, 3aKOHOB U TEOPETUUECKUX MOJOKEHUH,
JOCTYIHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOrO XapakTepa, sA3blka HayKH, B
NpUOOIIEHMM K HAyYHbIM METOAaM I[IO3HaHWS TpU M3YyYEHUU BEIIECTB U
XUMHYECKUX peakluii, B (OPMUPOBAHUU W PA3BUTHUU MO3HABATEIbHBIX YMEHHUHN U
UX TPUMEHEHWU B Y4YEOHO-IIO3HABATENbHOW M Y4YEOHO-UCCIIENOBATEIbCKON
JeSTENbHOCTH, OCBOEHUM MpaBuil Oe30MacHOro oOpalieHus ¢ BelleCTBaMU B
MOBCEIHEBHOM KU3HM.

[Ipy M3yyeHUu XUMUU HA YPOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUsS Ba)KHOE
3Ha4YeHHE NMPUOOPETN TaKUE LIETH, KaK:

— ¢opMHUpOBaHUE HHTEIUICKTyaIbHO PAa3BUTON JIMYHOCTH, TOTOBOM K
caM0oOOpa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEILHOMY MPHUHSTHUIO PEIICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHUSM JKU3HU;

—  HampaBJICHHOCTh OOyYeHHS Ha  CHUCTEMaTHYeCKOoe MPHUOOIICHUE
0o0ydJaromuxcss K CaMOCTOSITEIbHOM TI03HABATEILHON JEATEIbHOCTH, HAYYHBIM
MeToAaM TMO3HaHUs, (POPMUPYIOIIUM MOTHBALMIO W Pa3BUTHE CIOCOOHOCTEH K
XUMUH,

— obecrnieyeHue yCIOBHM, CIIOCOOCTBYIONIUX MPHOOPETEHUIO 00YUYaIOIIMMHUCS
OTbITa PAa3HOOOPA3HOU NEATEITHHOCTH, IMO3HAHWS W CaMOIIO3HAHUS, KITFOUEBBIX
HaBBIKOB (KITFOUEBBIX KOMIICTCHIIMI), MMEIOIINX YHUBEPCAIbHOE 3HAYCHUE IS
pa3IMYHBIX BUIOB JCSATCILHOCTH;

— ¢opmupoBanue o0Omel (QYHKIMOHATLHOH M €CTECTBEHHO-HAyYHOMU
IPaMOTHOCTH, B TOM YHCJIE YMEHHA OOBICHATH M OLICHUBATH SBIICHUS
OKPYXAIOIEr0 MHpA, WCIOJIb3ysS 3HAHUS W ONBIT, TMOJYYCHHBIC MPH H3YYCHUH
XUMHH, TPUMEHATh HMX TPH PEUICHUU Mpo0JeM B TOBCEAHEBHOW JKU3HU H
TPYZOBOU JAEATEIbHOCTH;

— (¢dopmupoBaHne y O0OydYarOmIUXcsi TYMaHUCTUYECKHX OTHOIICHUH,
MOHUMAaHUSI [IEHHOCTH XUMHUYECKUX 3HAHWA I BBIPAOOTKH DKOJIOTHUYECKH
11eJIeCO00pa3HOr0 TOBEJAEHUS B OBITY W TPYAOBOM JEATEILHOCTH B LEIAX
COXPaHEHHUsSI CBOETO 3/I0POBbS U OKPYKAIOIIEH IPUPOIHON CPEBI;

— pa3BUTHE MOTHBAlMM K OOYYEHHIO, CIOCOOHOCTEH K CaMOKOHTPOIIO H
CaMOBOCITHTAaHHIO Ha OCHOBE YCBOCHHSA OOIICUYEIOBCYCCKHX IICHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY NMpO(dHIIS W HANPaBICHHOCTH JadbHEHUIIEro
00y4YeHMUS.



OOmiee YWCIO dYacoB, OTBEAEHHBIX JUISI M3YYCHHsS] XHMHH Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3zoBanusi, cocTaBisieT 136 yacoB: B 8 kiacce — 68 yacos (2
yaca B HeJIel0), B 9 kimacce — 68 4acoB (2 yaca B HEJIEIIO).

COIAEPKXAHUE OBYYEHUA
8 KUIACC
IlepBoHavanbHbIe XUMHUYECKHE TOHATHS

[Ipeamer xumuu. Ponb XuMuu B KU3HU 4delloBeKa. XUMHUS B CUCTEME Hayk.
Tena w BemecTBa. Du3nyeckre CBONCTBA BEIIECTB. ATrPEraTHOE COCTOSTHUE
BemecTB. IloHdaTHe 0 MeTodax IMO3HAHUS B XUMHUHM. UHCTBIE BEIIECTBA U CMECH.
Crnioco0sI pa3jeneHust CMecei.

ATOMBI U MOJICKYJIBI. Xumuyeckrue daeMeHThl. CHUMBOIBI XUMHYECKHUX
QJICMCHTOB. HpOCTLIC M CJIOKHBIC BCIICCTBA. ATOMHO-MOHeKyJ'ISIpHOG YUCHHUC.

XuMHu4ecKas (1)0pMlea. BaneHTHOCTh aTOMOB XMMHYECKHX DJIEMEHTOB. 3aKOH
ITOCTOAHCTBA COCTaBa BCIICCTB. OtHocuTenbHas aToMHas macca. OTHOCUTEIbHAs
MOJICKYJIAAPpHAAg Macca. MaccoBas JO0JII XUMHUYCCKOT'O 3JICMCHTA B COCAMHCHUM.

KommuecTBo BemiectBa. Mok, MosisgpHasi macca. B3anMocCBsI3b KOJTMYECTBA,
Macchl W 4HCJIa CTPYKTYPHBIX €IWHMI] BemlecTBa. Pacuérel mo dopmynam
XUMHYECKUX COSITUHECHUM.

du3nyecKkue U XUMUYECKUE SBIICHUSA. XMMHUYECKAsl peakUuus U €€ MPU3HAKHU.
3aKOH COXpaHEHHs MacChl BeHlecTB. XUMHUYeckue ypaBHeHwus. Krmaccudukamms
XUMHYECKUX PEAKINil (COeAMHEHUS, PA3JIOKEHUS, 3aMEIIICHUs, OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHYECKON TOCY/IOH, MpaBuiIaMu pabOThl B Ja0OpaTOPUU H
npuéMaMu oOpaIeHus ¢ JIabopaTOpHBIM O00OPYA0BAaHUEM, U3yUYEHHUE M OIUCAHHE
(GU3UYECKUX CBOHCTB 0Opa3IlOB HEOPTAHWMYECKHUX BEIICCTB, HAOJIOJICHHE
¢u3udecknx (TUIaBJIEHWE BOCKA, TasHUE JIbJa, pacTUpPaHUE caxapa B CTYIIKE,
KUIICHUE W KOHJEHCAIMs BOJbI) U XUMHUYECKUX (TOpEHHE CBEYH, MPOKAIUBAHHUE
MEJIHOW TIPOBOJIOKH, B3aUMOJICHCTBUE MeJa ¢ KUCIIOTOM) SBIICHUH, HAOIFOICHUE 1
OMHMCaHUE TMPU3HAKOB MPOTEKAHUS XUMHYECKUX peakiui (pa3ioXKeHHE caxapa,
B3aMMOJICHCTBUE CEPHOM KHCIIOTHI C XJIOPUJIOM Oapuisi, pa3IoKEHHE THIAPOKCHUIA
menu (II) mpu HarpeBaHuu, B3auMojeCTBHE Keme3a ¢ pacTBopoM conu Menu (11),
HM3y4eHHE CTIOCOOOB pa3/eiCHUs CMeCEi: C MOMOIIbI0 MarHuTa, (PUILTPOBAHUE,
BBIITAPUBAHKUE, TUCTHILISIMSA, XpoMaTorpadus, TPoBEICHUE OYMCTKU MMOBApPEHHOM
conv, HaAOJIOJICHWE W  ONHCAHWE  PE3yJbTaTOB  IPOBEICHHUS  OIBITA,



WITIOCTPUPYIOIIETO 3aKOH COXPAHEHHUS MacChl, CO3/JaHUE MOJAETeH MOJeKy
(mapocTep KHEBBIX).

Ba:kHeiumne npeacTaBuTe M HEOPraHUYECKUX BelleCTB

Bosnyx — cMech razos. CocraB Bo3ayxa. Kuciopong — aneMeHT M mpocToe
BemlecTBo. HaxokaeHue kucimopojga B mpupoae, (U3MYECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. Ilpumenenue kuciopoma. CrocoObl
MOJIyYeHHs] KUCJopoAa B JabopaTopud W HPOMBIIUIEHHOCTH. Kpyrosopor
Kuciaopoaa B npupojie. O30H — altoTponHas MOAU(PUKALIMS KUCIOPOIa.

TermoBoit »hdexT XUMHUECKOW peakIu, TePMOXMMHYECKUE YpaBHEHMS,
DK30- M DJHAOTEPMHUUYECKHE peakiuu. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/lyXa, yCUJIEHHUE TapHUKOBOTO 3 (dekTa, pa3pylieHrne 030HOBOTO CIIOS.

BO,HOpO,ZI — OJICEMCHT H TIIPpOCTOC BCHICCTBO. HaXO}KJICHI/IC BOIOpoda B
mpupoxac, (1)H3H‘ICCKI/IG n XHUMHYCCKHUC CBOﬁCTBa, IMPUMCHCHHUC, CIIOCOOBI
IMOJIYYCHH. Kucnors! u conu.

Momnsipabiii 00BEM ra3oB. Pac4€Thl MO0 XMMUYECKUM YpaBHEHUSIM.

duznueckue CBOMCTBA BOAbl. Bomga kak pactBoputesib. PacTBOpEIL
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOPHL. PacTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBasi 10Jisl BELIECTBA B pacTBOpE. XUMHUYECKUE CBOMCTBA BOJAbl. OCHOBAaHMUSI.
Ponb pacTBOpOB B mpuUpojie U B KU3HU YesioBeka. KpyroBopoT Bojabl B MPUPO/IE.
3arpsi3HeHrEe NPUPOIHBIX BOJI. OXpaHa U OYMCTKA MIPUPOIHBIX BOJ.

Knaccudukanus Heopranmdeckux coeauHeHuit. Oxcuabl. Knaccudukanms
OKCHUJIOB:  cosiecoOpasyromiue (OCHOBHBIC, KHCJIOTHBIE, aMdoTepHbIE) W
HeconeoOpasyromue. HomeHkmarypa okcuaoB. DU3MYECKHE €W XUMHYECCKHE
CBOMCTBa OKCUJIOB. [losryueHre OKCUI0B.

OcunoBanusi. Krnaccubukamnuss oOcCHOBaHUWI: MIENOYM U HEPACTBOPUMEIE
ocHoBaHMsA. HoMeHkiarypa ocHoBaHui. PU3MUYECKME U XUMHYECKHE CBOMCTBA
ocHoBaHul. [lonyyeHne ocHOBaHMM.

Kucnotel. Knaccudpukanus kucinor. Homenknarypa kuciot. Ouzndeckue u
XUMHYECKHE CBOMCTBAa KUCHOT. Psan aktuBHocTm metammoB H. H. bekerosa.
[Tony4yenune Kucior.

Conu. Homenknarypa coneil. @uznueckue u XUMUYECKHE CBOMCTBA COJICH.
[Tonyuenue comei.

I'eneTnueckas CBA3b MCXKAY KIaCCaMH HCOPraHNMYCCKHUX COGI[I/IHGHI/II‘/'I.

Xumuueckuii IKcnepumenm:



KaueCTBEHHOE OMNPECIICHUE COJICP>KaHMs KUCIOPOa B BO3/yXeE, MOJyUCHUE,
coOupaHue, paclo3HaBaHWE M W3YyUYCHHE CBOMCTB KHUCJIOpOJa, HaOII0AeHUE
B3aMMOJICHCTBUSl BEIIECTB C KHUCIOPOJOM M YCJIOBUS BO3HHUKHOBEHHS U
MpeKpalleHusi TopeHus (moxapa), O3HAKOMJIEHHE C oOpa3laMu OKCUIOB U
OMHUCaHWE WX CBOMCTB, MOJy4YE€HHE, COOUpAHUE, PACIIO3HABAHWE U HW3YUYCHHUE
CBOMCTB Bojopoja (ropeHue), B3aumojeiicTBue Bogopoaa ¢ okcugom menu (II)
(BO3MOYKHO HCIIOJIb30BaHUE BUEOMATEpPHUAIOB), HaOIOAeHUE 00pa3I0B BEIECTB
KOJMYECTBOM 1 MOJb, HCCIEOBAaHUE OCOOEHHOCTEW pacTBOPEHHUSI BEHIECTB C
pa3IMYHON PAaCTBOPUMOCTBIO, MPUTOTOBJIICHHUE PACTBOPOB C OMNpeIeTIEHHON
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BELIECTBA, B3AMMOJICMCTBUE BOJIbI C METAJUIAMH
(HatprieM ©  KaubleM) (BO3MOXXHO  HCIOJB30BaHUE  BHUAECOMATEPHUATIOB),
UCCJe/IOBaHNE OOpa3lloB HEOPraHWMYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB,
HaOJII0/IeHHe U3MEHEHHSI OKPACKH MHIMKATOPOB B PACTBOpPAX KHUCJIOT U IIETOYEH,
uzydeHue B3aumojercTBusi okcupa menu (II) ¢ pacTBOpoMm CepHOM KHUCIOTHI,
KUCIIOT C MeTajulaMH, pPeaklui HeUTpanu3aluu, MOJyYeHHe HEepPacTBOPUMBIX
OCHOBaHUM, BBITECHEHHWE OJIHOTO MeTajula JPYyrdM W3 pacTBOpa COJIM, PEIICHUE
OKCTIIEPUMEHTAIBHBIX 3aJlad Mo TeMme «BaxHelne KiIacchl HEOPTraHUYECKUX
COECIMHEHUI).

HHepuoanuecknit 3axkoH u Ilepuoamyeckass cucremMa XHUMHYECKHX
ieMeHnToB JI. . MenpgeneeBa. CtpoeHue aTomMoB. XHMHUYECKAsl CBS3b.
OxucanTeIbHO-BOCCTAHOBHTEIbHbIC PEAKINH

[lepBbie MOMBITKM KiIacCUPUKALMM XUMHUYECKUX dyieMeHTOB. [loHsiTHE O
IPYIIaxX CXOIHBIX 3JIEMEHTOB (ILEJIOYHBbIE M IIEJTOYHO3EMEIbHBIE METAIbI,
raJIOTeHbl, THEPTHBIC Ta3bl). DIEMEHTHI, KOTOPbIE 00pa3yoT aM(PpOTEPHBIE OKCUIBI
Y TUIPOKCHJIBL.

[Tepnonnueckuit 3akoH. [lepuoanueckas cuctemMa XMMHYECKUX 3JIEMEHTOB /1.
N. Menneneena. KopoTkonepuoanas 151 JUTAHHOIIEPHUOTHAS hopMBI
[Tepunonnueckoit cuctembl xumudeckux 3ieMeHToB . M. MenneneeBa. [lepuoabr
u rpynmnbl. OU3NYECKUH CMBICHT TOPSAIKOBOTO HOMEpPA, HOMEPOB MEPUOJA U
CPYMIIBI BJIEMEHTA.

Crpoenue atomoB. CoctaB aToMHBIX siaep. M3oronbl. Dnekrponsl. CTpoeHue
ANEKTPOHHBIX  000JIOYEK aTOMOB NepBbIX 20 XUMHUYECKUX DIIEMEHTOB
Ilepuonnueckonn cuctemsl . U. MenaeneeBa. XapakTepUCTHKA XHUMHUYECKOTO
3JIEMEHTA I0 ero nosnoxeHutro B [lepuonnueckoii cucreme /1. 1. Menneneesa.

3aKOHOMepHOCTI/I HU3MCHCHHUA pPagnyca aTOMOB XHMHYCCKHUX JJICMCHTOB,
METaJJIMYSCKUX U HEMETAJINYECKUX CBOMCTB MO rpyimiam u 1ncpuogam.

3nauenue [leproandeckoro 3akoHa u [leprnoanueckor CUCTEMbl XUMHUECKUX
AJIEMEHTOB UUIA pa3BUTHUs Hayku W npaktukd. J[. WM. MeHnneneeB — yd€HbIl U
rpaXkJaHUH.



Xumunueckass cBs3b. KoBajieHTHass (mojsipHass U HEMOJIApHAs) CBS3b.
DIIEKTPOOTPULATEIBHOCTh XUMUYECKUX JIEMEHTOB. IOHHAs CBS3b.

CreneHp OKHUCJICHUS. OKHUCIUTETBPHO-BOCCTAHOBUTELHBIE pEaKInH.
[Ipouieccrl OKUCIEHUS U BOCCTAHOBIIEHUSA. OKUCIUTENN U BOCCTAHOBUTENH.

Xumuueckuiit IKCnepumenm:

U3ydeHre oOpa3loB BEIIECTB METAJJIOB M HEMETauIOB, B3aUMOJEHCTBHE
TUAPOKCUIA IMHKA C pPACTBOpAMHM KHCJIOT U IIEJIOYEeH, MPOBEJEHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  peaKIui
(ropeHue, peakliuy pa3jaoKeHUs, COCAUHEHUS).

Mescnpeomemmnule céasu

Peannsauml MCIKIIPCAMCTHBIX CBsI3eH mpu HU3Y4YCHUU XHUMHH B 8 Kkiacce
OCYHICCTBIACTCA 4YCPE3 HCIIOJIB30BAHUC KaK 06HII/IX CCTCCTBCHHO-HAYYHbIX
HOHHTPIﬁ, TaK H HOHSITHﬁ, ABIIAOIIUXCA CUCTCMHBIMU IJIA OTACJIBHBIX ITPCIAMCTOB
CCTCCTBCHHO-HAYYHOI'O IUKIJIA.

OO6mue ecTecTBEHHO-HAYUYHbIE TOHSATHS: HAy4HBIA (DakT, TUIIOTE3a, TEOpHS,
3aKOH, aHaJlu3, CHUHTE3, KilacCu(UKaIMi, TEPUOJAUYHOCTh, HAOIIOJACHUE,
AKCTIEPUMEHT, MOJICIIMPOBAHHUE, U3MEPEHHUE, MOJICIIb, SIBICHUE.

®dusuKa: Marepusi, aToM, OJIEKTPOH, MNPOTOH, HEUTPOH, HOH, HYKIH],
M30TOIbl, PAJIMOAKTUBHOCTh, MOJIEKYJIA, JIEKTPUUECKUM 3apsii, BEIIECTBO, TEJIO,
00bEM, arperaTHOE€ COCTOSIHHUE BEIECTBA, ra3, (PM3MYECKHUE BEIUYWHBI, ¢IHHHIIBI
U3MEPEHMs, KOCMOC, TIJIaHEThI, 3BE3/1b1, COJHIIE.

buonorus: dborocunres, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEpaIBI, TOPHBIE TTOPOBI, TOJIE3HBIC
MCKOIIaeMbIE, TOTIMBO, BOJIHBIE PECYPCHI.

9 KJIACC
BelecTBo U XUMHYECKasi peaKuus

[Tepnonnuecknit 3akoH. [lepuonnueckas cucrema XUMUYECKUX IIEMEHTOB /1.
N. MenneneeBa. CtpoeHue aroMoB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHYECKHX DSJIEMEHTOB TIEPBBIX TPEX IMEPHUOJOB, Kalldsl, KalIbLUs W HX
COCMHEHUN B COOTBETCTBUM C IIOJOXEHHEM 3JIEMEHTOB B llepuoanueckon
CHUCTEME U CTPOCHUEM UX aTOMOB.



CrpoeHue BemecTBa: BUABI XMMHYECKOM CBS3H. THIBI KPUCTANIMYECKUX
PELIETOK, 3aBUCUMOCTb CBOMCTB BEILIECTBA OT TUIIA KPUCTAIIIMYECKOU PELIETKU U
BUJIa XUMHUYECKOU CBS3U.

Knaccmbmcaunﬂ N HOMCHKJIATypa HCOPraHHWYCCKHUX BCIICCTB. XHUMHUYECKUEC
CBOMCTBA BCIICCTB, OTHOCAIOIMUXCA K Pa3JIMYHbIM KjIaCcCaM HCOPTraHUYCCKUX
CO@HHHCHHﬁ, IFCHCTUYCCKas CBA3b HCOPIraHNMYCCKHX BCIICCTB.

Knaccudukanus XuMUYecKUX peaklMil Mo pa3auvyHbIM MpU3HAKaM (110 YUCITY
U COCTaBy YYacTBYIOUIMX B pPEAKIUU BEIIECTB, MO TEIJIOBOMY 3(ddekrty, 1o
U3MEHEHMIO CTETEHEW OKUCICHHUS XMMUYECKHX 3JIEMEHTOB, MO OOpaTUMOCTHU, IO
YUYaCTHIO KaTaJu3aTopa). JK30- U SHJOTEPMUUYECKUE PEAKLIUU, TEPMOXUMUYECKUE
YpaBHEHHS.

[Tonsitue o ckopoctn xumuueckod peakuuu. [loHsaTHe 00 OOpaTUMBIX H
HEOOPAaTUMBIX XUMHUYECKUX peakiusax. [IoOHSITHE O TOMOTE€HHBIX U TE€TEPOTrEeHHBIX
peakmusax. [lonstue o xkaranuze. [lonsatue o xumuueckom paBHoBecun. DakTOpPHI,
BIUSIONIME HA CKOPOCTb XHMHUYECKOW pEaKIMu W TMOJOKEHHUE XUMHUYECKOTO
paBHOBECHSI.

OKHCIIUTEIPHO-BOCCTAHOBUTEIILHBIC pC€aKuunu, E)JICKTpOHHHﬁ OanaHC
OKHCJIUTEJIbHO-BOCCTAHOBUTEILHOM pPCaKkIunm. CocraBienue ypaBHeHI/Iﬁ
OKHUCINUTCIIBHO-BOCCTAHOBUTCIBHBIX peaKuHﬁ C HCIIOJIB30BaAHHUCM MCTOIa
QJICKTPOHHOTO OajaHca.

Teopust JIEKTPOTUTUUECCKON AUCCOLMALIUMN. DIEKTPOIUTHI U HEIJICKTPOIIUTHI.
Karronsl, annonsl. MexaHu3m JIHCCOLMALIMM BEIIECTB C PA3JIWYHBIMU BHIAAMH
xumudeckon cBs3u. Crenens auccoruanuu. CUiabHbIC U C1abble SJIEKTPOJIHTHI.

Peakiiuu nonHoro oomMeHa. Y CaoBUS MIPOTEKaHUS peaKIuii HOHHOTO OOMEHa,
MOJIHBIE W COKpallEHHbIE HWOHHBIC YypaBHEHHUs peakiui. CBOWMCTBa KHUCIOT,
OCHOBaHM W COJEM B CBETE TMPEJACTaBICHUN 00 DIEKTPOIUTHIECCKOU
nucconnanu. KauecTBeHHbIE peakiiuyd Ha HOHBL. [IoHATHE O THAPOIN3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJICNIAMHU KPHUCTAUIMYECKUX PEHIETOK HEOPTaHUYECKUX
BCIICCTB — METAJNIOB M HEMETa/UIoB (TpaduTa W anMasa), CIOKHBIX BEIIECTB
(x;mopuga HaTpusi), UCCIEIOBaHNE 3aBUCUMOCTH CKOPOCTH XHMHYECKOW peakiuu
OT BO3JCHCTBHUS pPa3IWYHBIX (PAKTOPOB, HCCIACAOBAHHUEC DJICKTPOIPOBOJTHOCTH
pPacTBOPOB BEIIECTB, IMpollecca IUCCOIMALMM KHUCJIOT, IIeIoYe U coJiei
(BO3BMOKHO  MCIIOJIB30BAaHME BHJIEO MaTEpHAJOB), IPOBEJICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPU3HAKKM  TMPOTEKaHWs  peakuid  HOHHOro  oOmeHa
(oOpa3oBaHMe oOcajaka, BBIACICHUE Ta3za, OOpa3oBaHWE BOJbI), OIBITOB,
WUTIOCTPUPYIOIMIUX —~ MPUMEPBI  OKUCIUTEIHbHO-BOCCTAHOBUTEIBHBIX  PEaKIIUM
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(ropeHue, peakiuu pasioKeHUsl, COSTUHEHUS ), Paclo3HaBaHUE HEOPTaHUYECKUX
BEIIECTB C TOMOIIBIO KAauyeCTBEHHBIX pEaklWil HAa HOHBI, pElIeHUE
AKCTIEPUMEHTAIBHBIX 3a]1a4.

HemeTtasibl 1 MX CoeANHCHUA

OO6miass xapakTepucTuka ramoreHoB. (OCOOEHHOCTHM CTPOEHHUSI AaTOMOB,
XapaKTepHbIE CTenieHH OKHUcieHHus. CTpoeHHe W (PU3NYECKHE CBOWCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XHMHYECKHME CBOHCTBA Ha MpHUMeEpe  XJopa
(B3auMOJICHCTBHE C MeETaUIaMH, HEMETaJIaMH, IIelouaMu). XJIOPOBOJOPOI.
ConstHasi KHCIIOTa, XMMHUYECKUE CBOMCTBA, IMOJydeHHE, NMpUMeHeHue. JleiicTBue
XJIOpa ¥ XJOPOBOJOPOJA Ha OpPraHW3M 4YelloBeKa. BakHeWIne XJIOpPHAbI M HX
HAXO0XJICHHUE B TIPUPO/IC.

O6mas xapakrtepuctuka 31aeMeHTOB VIA-rpynnbl. OcoOEHHOCTH CTpOEHUS
aTOMOB, XapaKTepHbIe cTeneHu okucieHus. CTpoeHue u (U3MUYECKUE CBOWCTBA
MPOCTHIX BEIIECTB — KUCIOPOJA U CEephbl. AJUTOTPONHBIE MOAU(PUKALIUYA KUCTIOPOAA
U ceppl. Xumudeckue cBoiicTBa cepbl. CepoBOJOpOa, CTpoeHue, (pumdyeckue u
XUMUYECKHe cBoMcTBa. OKCHABI CEpbl KaK MPEICTABUTEIN KHCIOTHBIX OKCHUIOB.
Cepnast  kuclioTa, (QU3NYECKHME M XUMHUYECKHME CBOMCTBa (oOmme Kak
NpeCTaBUTENsl Kjacca KHUCIOT U crenuduueckue). XUMUYECKHUE PpeaKiluw,
JeXalnue B OCHOBE IMPOMBIIUIEHHOTO CHoco0a TMOJyYeHHs] CEepHOM KHCIIOTHI.
[Ipumenenue cepHoit KucaoThl. ConM cepHOM KUCIOTHI, KAYECTBEHHAs peakius Ha
cynbdar-uoH. HaxoxaeHnue cepbl U €€ COCNMHEHHMH B Tpupoje. XUMHUYECKOE
3arpsA3HEHHUE OKPYXKAIOIIEW Cpelbl COCAMHEHUSIMH CEpbl (KUCIOTHBIE OXKIU,
3arpsi3HEHHUE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €T0 MPEIOTBPAILICHHUS.

OO6mas xapakTepucTHKa 3JIeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTEpHbIE CTETIEHH OKUCIEHHUSA. A30T, paclpOCTpaHEHHE B MPHUPO/IE,
duznueckre U XuMU4Yeckue cBoiicTBa. KpyroBopoT azora B mpupojae. AMMHAK, €ro
dusznueckre U XMMHUYECKUE CBOMCTBA, MOJdydeHue U npuMenenne. Cou aMMOHHS,
X pU3HUECKHe U XUMUYECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHS. A30THasg KHCIIOTa, €€ MOoNydeHHe, (HU3NYECKUE W XUMHYECKUE
cBoiicTBa (0OIIME Kak TMPEACTaBUTENs Kiacca KUCIOT W CcHenupuyecKue).
Hcnonp3oBaHue HUTPATOB U COJEH AaMMOHHS B KauyeCTBE MUHEPAIBbHBIX
ynoopennii. XMMUYECKOE 3arpsi3sHEHHE OKPYKAIOIIEH Cpe/ibl COeTMHEHUSIMHU a30Ta
(KUCIOTHBIE MTOKIM, 3arpsi3HCHHE BO3ayXa, MOYBBI W BomoéMoB). docdop,
aiuoTponHeie Moaudukammu (ochopa, GU3MUECKHE W XUMUYECKHE CBOWCTBA.
Oxkcua docdopa (V) u pochopHas KucioTa, PU3HICCKUE U XUMUYSCKUE CBONCTBA,
nonyuernne. Mcmonp3zoBanue hochaTtoB B KauecTBe MUHEPATBHBIX YAOOPESHHUIA.

O6mas xapaktepuctuka 31aeMeHTOB [VA-rpymnmbl. OcoOOEHHOCTH CTPOSHHUS
aTOMOB,  XapaKTEpHbIE  CTENEHU  OKUCICHHS.  YTIEpoHd,  auIOTPOIHBIC
Moau(dUKalUKU, pacIpOCTpaHEHHWE B NpUPOJE, (PU3NUECKHEe U XUMUYECKHUE
cBoictBa. Ancopouus. Kpyrosopot yriiepoga B npupoje. Okcuabl yriiepoaa, ux
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¢usnueckne W XUMHUYCCKHE CBOWCTBA, JACHCTBHE HA JKUBBIE OPTraHU3MBI,
MOJIYYCHHE W TPUMEHEHHUE. DKOJOTHYCCKHUE MPOOJIEMBI, CBS3aHHBIC C OKCHIOM
yraepoaa (IV), rumore3a 17100anbHOTO TOTEIUICHUS KJIMMaTa, MapHUKOBBIN
s dekt. YronpHas KUCIOTa U €€ CONM, UX (PU3NUYECKUE U XUMUYECKHE CBONCTBA,
MOJIYYCHHE W TpUMEHEeHHWe. KadecTBeHHas peaknus Ha KapOOHAT-HOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUITMHE, MPOMBIIUICHHOCTH U CEIIbCKOM
XO3SIMCTBE.

[lepBoHauanbHble MOHATUS 00 OPraHMYECKUX BELIECTBAX KaK O COCIUHEHUSX
yriepoja (MeTaH, 3TaH, dTWIEH, alleTWIEH, 3TaHOJI, INIMLEPHUH, YKCYCHAsl KUCII0Ta).
[IpupoaHbie HMCTOYHUKK YTIEBOAOPOAOB (yrojib, NPUPOJIHBIN Ta3, HePTh),
OPOAYKThl UX TNepepaboTku (O€H3MH), UX pOdb B OBITY U HPOMBIIUICHHOCTH.
[ToHsiTue 0 OMONOTMYECKH BaXKHBIX BELIECTBAX: KUpax, Oeskax, yrieBojgax — U ux
polM B KM3HM 4eloBeKa. MarepuanbHO€ €IUHCTBO OPraHMYeCKUX U
HEOpPraHMYECKUX COCAMHEHUH.

Kpemuuii, ero Qusnueckue W XUMHUYECKHE CBOWCTBA, TOJY4YCHUE W
npumenenne. CoeauHeHUs KpemMHUs B mnpupoae. OOmme mnpeacTtaBieHus 00
okcune kpemaus (IV) u kpemuueBoit kuciore. CUIMKAThI, UX UCIIOJH30BAHUE B
OBITY, B TIPOMBIIIJICHHOCTH. BakHelIue CTpouTEeIbHbIE MaTepHallbl: KEepaMUKa,
CTEKJIO, IIEMEHT, OeTOH, kene300eToH. [IpobieMpl 0e30mMacHOTO HMCTOJIb30BAHUS
CTPOUTENIbHBIX MAaTEPHUAJIOB B IIOBCECIHEBHOMW KU3HMU.

Xumuueckuii IKCnepumenm:

U3y4YeHHE 00pa3I0B HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHCIOTHI,
NIPOBE/IEHNE KaUYeCTBEHHBIX PEAKIMi Ha XJIOPUA-UOHBI U HAOII0/IeHUE MTPU3HAKOB
UX TPOTEKaHWUs, OMBITHI, OTpaxarome (U3NYECKUe W XUMHUYECKHE CBOWCTBA
rajoreHoB M UX COEAMHEHUH (BO3MOYKHO HKCIOJIb30BAHUE BUJIEOMATEPUAIIOB),
O3HAKOMJICHHME C O0Opa3lamMu XJOPHUIOB (TaJOr€HUJO0B), O3HAKOMIICHHE C
oOpaslaMu  cepbl W €€  COEOUHEHUSMH  (BO3MOXXHO  HMCIOJIb30BaHHE
BUJIEOMATEPUAIIOB), HAOIOICHHE TIpOIlecca OOYIIIMBaHUS caxapa MOJ IeHCTBHEM
KOHIIEHTPUPOBAHHOM CEPHOM  KHUCJIOTBI, H3y4YCHUE XHUMHUYECKUX CBOWCTB
pa30aBIEHHON CEPHOM KHUCIIOTHI, MPOBEACHUE KAUeCTBEHHON peakiuy Ha Cyb(ar-
MOH W HaOIoJleHne TpHu3HaKa €€ MPOTEeKaHWs, O3HAKOMJICHHE C (PU3MUYECKUMH
cBoiicTBaMu a3ora, ¢ochopa U UX COCIUHEHUU (BO3MOXKHO HCIIOIH30BAHUE
BUJIEOMATEPUAIOB), 00pa3aMu a30THBIX U (HOCHOPHBIX YIOOPEHHIA, MOTyUeHHE,
coOupaHue, paclno3HaBaHWE M H3YYCHUE CBOWCTB amMMHaka, IPOBEJICHUE
KaueCTBEHHBIX PEaklMil Ha MOH aMMOHHS U (PochaT-uOH U M3yUYEHHE NMPU3HAKOB
WX IPOTEKAHUsI, B3aUMOJIECTBUE KOHLICHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MO>KHO HCMOJIb30BAHUE BUJIEOMATEPUAIIOB), V3yUYCHHUE MoOJeen
KPUCTAJUTMYECKUX PEHIETOK anMmasa, rpadura, QyinepeHa, O3HAKOMIICHHE C
MPOILIECCOM  aJCOPOLIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM MPOTHBOTa3a, MOJyyeHUEe, COOMpaHue, pacrno3HaBaHUE U U3YUYEHUE
CBOMCTB YIJICKHCIIOTO Ta3a, MPOBEJEHHUE KAaUeCTBEHHBIX peaKklui Ha KapOOHAT U
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CWJIMKAT-UOHbI W HM3YUCHHC IIPHU3HAKOB HX IPOTCKAHHA, O3HAKOMJIICHHC C
HpOIIYKHHeﬁ CUJIMKATHOU IMPOMBIINIJICHHOCTH, PCIICHUC OSKCIICPUMCHTAJIbHBIX
3aJa4d Imo TcMEC «BaxxHenle HeMeTalIbl U UX COCIUHCHUA.

MeTaiibl M X CoOeANHCHUA

OO6m1as xapakTepUCTUKAa XUMUUYECKUX IJIEMEHTOB — METAJJIOB HA OCHOBAHUU
UX ToNoXeHus B lleppoamyeckod CHCTEME XHUMHYECKUX diieMeHTOB /l.
N. MenpneneeBa u ctpoeHusi atomoB. CTpoeHre MeTaioB. MeTtamundeckasi CBA3b
U METAUIMYECKAas KPUCTAUIMYECKass pelETKa. JNEKTPOXUMHYECKUU  Psf
HaIpsDKEHU MeTauioB. duU3nyeckre U XMMUYECKUe CBOMCTBa MeTauioB. Oomue
crocoObl ToyyeHuss MeTauioB. [loHsTHE O KOpPpO3WHM METAJIOB, OCHOBHBIC
crocoObl 3amuThl UX OT Koppo3uu. CrjaBbl (CTajdb, YYT'YH, NIOPATIOMUHHM,
OpoH3a) ¥ UX MPUMEHEHUE B OBITY U MPOMBIITIIICHHOCTH.

[Ilesnounble MeTaIbl: MojoxeHue B Ileproandeckoil cucteMe XUMHUYECKHX
anementoB JI. . MenaeneeBa, CTpoeHHE MX aTOMOB, HAXOXKJIEHHUE B MIPHUPOJE.
dusnyeckne U XMMUYECKUE CBOMCTBA (Ha mpuMepe Hatpus U Kamwus). OKCUabl U
TUAPOKCHABI HaTpusi W Kanus. [IpuMeHeHue I1IEeIOYHBIX METALUIOB U HUX
COEIMHEHUMH.

[[lemouyHO3EMENBHBIE METAJUIBI MAarHud W KaJbIMW: TIOJOXXEHHE B
[Tepunognueckoit cucreMe xumudeckux simemMeHToB [l. M. MenneneeBa, crpoeHue
UX aTOMOB, HAaX0XJICHUE B IIpUpojie. PU3NUYECKUE U XUMHUYECKHE CBOMCTBA MarHUs
U Kaiplmsa. BakHeimme coeauHeHUs Kaiubliusg (OKCHZ, THIPOKCHI, COJIN).
JKECcTKOCTB BOABI M CIOCOOBI €€ yCTpaHCHUS.

AnroMuHui: TiosioxkeHue B [leprnoandeckoil cucTeMe XMMHUUYECKHUX 2JIEMEHTOB
. . MeHueneeBa, CTpOCHHUE aroma, HaxoxJIcHUE B mpupoje. Duszndeckue u
XUMHUYECKHE CBOMCTBA alfoMUHMS. AM(OTEpHBIE CBOWCTBA OKCHJA U THAPOKCH]IA
AITFIOMHHHS.

Kene3o: nonoxenue B Ilepuoanueckor cUCTEME XUMUYECKUX AJIEMEHTOB /1.
N. MenneneeBa, CTpOeHME aTroMa, HaxOXJIeHUE B mpupone. Pusmyeckue u
XUMUYECKHE CBOMCTBA kele3a. OKcuabl, TuaApoKkcu bl U conu xkenesa (1) u xxenesza
(IIT), ux cocraB, CBOICTBA U MOJTyYECHHUE.

Xumuueckuii IKCnepumenmn:

O3HAKOMJICHHME C 00pa3laMd METaUIOB M CIUIABOB, HUX (PU3HUECKUMHU
CBOMCTBaMH, M3y4YEHUE  PE3yJbTaTOB  KOPPO3UU  METALIOB  (BO3MOXHO
WCIIOJIb30BAaHUE BUJIEOMATEPHAIIOB), OCOOCHHOCTEW B3aMMOJEHUCTBHUS OKCHIA
KaJIbLIUS W HATpUsi C BOJOM (BO3MOXKHO HCIIOJb30BAaHUE BUJIEOMATEPUAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJBI, IMPOLECCA TOPEHHUS XKeje3a B KUCIOPOJE
(BO3MOKHO  HCIMOJB30BAHHUE  BUJECOMATEpPUATIOB), IMPU3HAKOB  MPOTEKAHUS
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KAueCTBEHHBIX pPEaKIMii HA MOHBI: MArHMs, KalbllUs, allOMUHUSA, [MHKA, JKele3a
(IT) u xeneza (I1I), meau (II), HabmroneHne U onucaHue MPOIECCOB OKPAITUBAHUS
IJJaMEHU MOHAaMU HATpus, Kalusg U KaiblUs (BO3MOXXHO UCIOJIb30BaHUE
BUJIEOMATEPUAJIOB), UCCIIeIOBaHNE aM(OTEPHBIX CBOMCTB T'HJIPOKCHU]IA ATTFOMUHHUS
Y TUJPOKCHUJA IMHKA, PEIICHUE SKCIIEPUMEHTANIbHBIX 3a/1a4 Mo TeMe «BakHeie
METaJIJIbl U KX COCAUHEHUS.

XuMHA U OKpY:KaLIas cpeaa

BGH_ICCTBB, n MaTcpualibl B HOBCGI[HGBHOﬁ )KM3HU 4YenoBeKka. be3omacHoe
HUCIIOJIB30BAaHUC BCIICCTB U XMMHUYCCKHUX peaKI_[I/If/'I B 6BITy. HepBaﬂ nmoMouib Ipu
XUMHUYCCKUX OKOraX U OTPABJICHUAX.

XUMUYECKOe 3arpsi3HEHUE OKpYyKamIleld cpeabl (mpeaenbHas IOMycTUMAast
KOHIIEHTpaIus BemecTs, nanee — [1JIK). Ponb xuMuu B pemeHNN SKOIOTHUECKUX
npoosieM.

Xumuueckuii IKcnepumernm:

u3ydeHue 00paslloB MaTepuajoB (CTEKIIO, CIUIABBI METAJIOB, TOJMMEpPHBIC
MaTepHuaJbl).

Mesrcnpeomemmnbwie cea3u

Peanmauml MCIKIIPCAMCTHBIX CBsI3eM IIpu HU3Y4YCHUU XHUMHH B 9 knacce
OCYIICCTBIACTCA 4YCPE3 HCIIOJIIB30BAHHUC KakK 06HII/IX CCTCCTBCHHO-HAYYHBIX
HOHHTHﬁ, TaK H HOHﬂTHﬁ, ABIAOMUXCA CUCTCMHBIMU IJIA OTACJIBHBIX ITPCIAMCTOB
CCTCCTBCHHO-HAYYHOI'O IUKIJIA.

OO1Ke ecTeCTBEeHHO-HAyUYHbIC MOHSATHS: HAy4YHBIA (DaKT, TUIOTE3a, 3aKOH,
TCOpHUs, aHajJu3, CHHTE3, KiIacCU(PUKALKI, IEePUOJIHUYHOCTh, HAOJIOICHUE,
AKCIICPUMEHT, MOJICTIMPOBAHUE, HW3MEPECHHUE, MOJICIb, SBJICHUE, MapPHUKOBBIN
a3 eKT, TeXHOIOTHS, MaTePHUAIIBI.

dusznka: marepusi, aroMm, D3JIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIH],
M30TOIBI, PaguOAKTHBHOCTh, MOJICKYJa, 3JICKTPHYCCKUHU 3apsj, IPOBOJIHHUKH,
MTOJTYIIPOBOAHUKH,  JTUAJICKTPUKH, (POTOIIEMEHT, BEIISCTBO, TEIO, OOBEM,
arperaTHoe COCTOSTHHE BEIECTBA, ra3, PaCTBOP, PACTBOPUMOCTD, KPUCTATUTHYECKAS
peméTrka, CIuiaBbl, (PU3MUECKUE BEIWYUHBI, CIMHUIIBI M3MEPEHHS, KOCMHUYECKOE
MIPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJIHIIE.

buonorusi: dorocunTes, apixanue, Omocdepa, sKOCUCTEMA, MUHEPAIBHEIC
YIOOPEHMsI, MUKPOIJIEMEHTRI, MAKPOAJIEMEHTHI, TUTATECIIbHBIC BEIIECTBA.

I'eorpadus: atmocdepa, rugpocdepa, MUHEPaAIIbI, TOPHBIE TOPOIbI, TIOJIE3HBIC
HCKOIaeMbl€, TOILTMBO, BOJIHBIE PECYPCHI.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3yJIbTaTbl OCBOEHUS MPOrpaMMbl OCHOBHOTO OONIETO
o0Opa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YeHHMs] XUMUU B €JIMHCTBE y4eOHOH H
BOCIIUTATENIbHON AESTENIBHOCTU B COOTBETCTBUU C TPATULMOHHBIMU POCCUUCKUMU
COLIMOKYJIBTYPHBIMU M JTYXOBHO-HPaBCTBEHHBIMHU LIEHHOCTSIMU, HPHUHITHIMU B
obliecTBe MNpaBWIaMM M HOPMAMM IOBEJEHHS M CHOCOOCTBYIOT Ipoleccam
CaMOIIO3HAHMS, CAMOPA3BUTHS U COLIMATIN3ALIUN O0yUYaOLIUXCA.

JIMYHOCTHBIC PE3YJIbTAThI OTpaAXarT T'OTOBHOCTDB O6y‘IaIOH_II/IXCSI
PYKOBOACTBOBATHCA CUCTEMON MO3UTHBHBIX OCHHOCTHBIX OpI/IeHTaHI/Iﬁ )51
pacmupCHUC ONbITa ACATCIIBHOCTU HA eé OCHOBC, B TOM YHUCJIC B HaCTH.:

1) mIaTpMOTHYECKOT0 BOCIIUTAHMS

IIEHHOCTHOT'O OTHOIIEHHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY
U HAaydyHOMY HAacJeAuI0, TMOHMMaHUs 3HAYCHUS] XMUMHUYECKOW HAyKH B KU3HH
COBPEMEHHOI'0 O0OIIEeCTBA, CIIOCOOHOCTH BJIAJETh JIOCTOBEPHON HHGOpMAIIUCH O
NEPEAOBBIX JOCTHXKCHUSAX W OTKPBITHSAX MHPOBOM M OTEYECTBEHHOW XHUMMH,
3aMHTEPECOBAHHOCTH B HAYUYHBIX 3HAHUSIX 00 yCTPOHCTBE MUpa U OOIIECTBA;

2) rpaKIaHCKOT0 BOCTIMTAHUS:

OPEACTaBICHUS O COLUUAIBHBIX HOPMaxX UM TMpaBUIaX MEKIMYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIC3HOHM,  y4eOHOMCCIIeIOBATENbCKOW,  TBOPUYECKOM W JPYrUxX  BHJAX
JESTEIBHOCTH, TOTOBHOCTH K Pa3HOOOpA3HOW COBMECTHOM MAESTENbHOCTU MPHU
BBITIOJTHEHUU YYEOHBIX, TI103HABATEIIbHBIX 3aJ7]a4, BBIMOJTHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YI€OHBIX MPOEKTOB, CTPEMIICHHS K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TIpollecce JTOW Yy4eOHOM JesATEeIbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IMIOBEACHHE W IIOCTYIIKM CBOMX TOBApULIEH C MO3HUIUU
HPABCTBEHHBIX U IPABOBBIX HOPM C YUETOM OCO3HAHUS MOCJIEACTBHI OCTYIIKOB;

3) HeHHOCTH HAYYHOTO TIO3HAHUS:

MHPOBO33PECHUYECKHE TPEJCTABICHUS O BEIIECTBE M XUMHYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH M COCTABJISIOLINE
OCHOBY JUJISI TIOHMMAaHMS CYIIHOCTH HAayYHON KapTHUHBI MHUpa, NPEJACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHUS MNPUPOAbI, B3aUMOCBS3SX 4YEJIIOBEKa C
MNPUPOTHOM CPEIoi, O POJIM XMMHUH B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEH;

MO3HABaTEeIbHBIE MOTHUBBI, HAIllPABJICHHBIC Ha MOJIy4YEHHE HOBBIX 3HAHHUH 110
XUMUH, HEOOXOAMMBbIE Ji1 OOBSICHEHHS HAOJIOJaeMbIX IMPOILIECCOB M SBJICHUM,
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MO3HABATEIbHOM, MH(DOPMAIIMOHHOW M YHUTATEIbCKOW KyJIbTYpPhl, B TOM YHUCIE
HaBBIKOB CaMOCTOSATEIbHOM pabdoThl C Yy4EeOHBIMU TEKCTaMH, CIPABOYHOU
JUTEPATypOr, JIOCTYNIHBIMM TEXHMYECKUMHU CpEACTBAMU HH(POPMALUOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHUIO W TMO3HAHWIO, JHOOO3HATEIBbHOCTh, TOTOBHOCTH H
CIIOCOOHOCThP K  caMOOOpa30BaHMIO, TIPOSKTHOW W  HCCIEA0BATEIBCKOM
JESATENBHOCTH, K OCO3HAHHOMY BBIOOpPY HAIIPaBICHHOCTH W YPOBHS OOydYCHHUS B
JIATbHEUIIIEM;

4) hopMHpPOBAHUS KYJILTYPbI 3[10POBbSI:

OCO3HAHHWE IICHHOCTH JKU3HHU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAaHOBKHM Ha 3J0POBBIM 00pa3 *KWU3HU, OCO3HAHUE TOCIEIACTBUH U
HENPHSITHE BPEAHBIX MPUBBIUCK (YIIOTPEOIICHHSI AIKOTOJISI, HAPKOTHKOB, KYPEHUS),
HEOOXOAUMOCTH COOJIFOJICHUS TpaBWI O€30MacHOCTH TMpU  OOpAIICHUH C
XHMHYECKUMU BEIICCTBAMHU B OBITY U PEAIbHOMN KU3HU;

5) Tpy/10BOr0 BOCIIUTAHUS:

MHTEpPEC K MPAKTUYECKOMY M3Y4YeHHIO Mpodeccuil U TpyJa pa3IudHOro poja,
YBaXEHUE K TPYyAYy M pe3ylibTaTaM TPYAOBOM AEATEIBHOCTH, B TOM YHUCIE Ha
OCHOBE TMPUMEHEHHUs MPEJIMETHBIX 3HAHUW 10 XUMHUHU, OCO3HAHHBIA BHIOOD
UHANBUAYATBHON TPACKTOPHUH MPOIOJDKEHUSI 00pa30BaHUs ¢ yUETOM JTUYHOCTHBIX
MHTEPECOB U CMOCOOHOCTH K XMMHH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
YCHEITHOHN MpoheCCHOHAIBHOMW JeATeIbHOCTA M Pa3BUTHS HEOOXOIMMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOM CpelIe;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

9KOJIOTHUECKH I[eJIeCO00pa3HOe OTHOIICHHE K MPHPOJE KaK HCTOYHUKY
KM3HU Ha 3eMIie, OCHOBE €€ CYIICCTBOBAHHS, TOHMMAHNUE IICHHOCTH 3JI0POBOTO U
O6e3omacHoro oOpas3a JKH3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3NIECKOMY W IICHXUYECKOMY 3J0POBBIO, OCO3HAHHE IICHHOCTH COOJFOICHUS
MpaBmJI OE30IMaCHOTO MMOBEJICHHS IPU pabOTe C BEIIECTBAMH, a TAK)KE B CUTYAIUAX,
YTPOKAIOIINX 3IOPOBBIO U )KH3HH JIFOJICH;

CIIOCOOHOCTH TPUMEHSTH 3HAHUS, TIOTyYaeMble MPU W3YYCHUH XUMHH, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAKOUIEW MPUPOJHOM CPEAOM, I MOBBILICHUS
YPOBHSI  DKOJOTMYECKOW  KYJIbTYpbl, OCO3HaHHS TJIOOAJIBHOTO  XapakTepa
AKOJIOTUYECKUX MpPOOJeM M MyTel UX pELIeHHs] MOCPEICTBOM METOJ0B XHMUH,
JKOJIOTMYECKOTO MBIIUIEHUS, YMEHUSI PYKOBOJCTBOBAaThCS UM B MO3HABATEIIBHOM,
KOMMYHHUKAaTUBHOW U COIIMAJIbHON IIPAKTHKE.
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METAINIPEIMETHBIE PE3YJIbTATBI

B cocraBe wMeTanpeaMETHBIX pe3yJbTaTOB BBIACISIOT 3HAYMMBIE IS
dbopMupoBaHUsT MUPOBO33PECHUS OOIICHAY4YHbIC TIOHATUS (3aKOH, Teopus,
MPUHIINI, TUIIOTe3a, (PAKT, cCUCTEMA, MPOLECC, IKCIIEPUMEHT U APYTOE.), KOTOPbIE
HCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHbIX YYEOHBIX MpeaMeTax M MO3BOJISIIOT Ha
OCHOBE 3HAHUHN M3 ATUX MPEAMETOB (POPMHUPOBATH MPEJCTABICHUE O LIEJIOCTHOU
HAay4YHOU KapTHUHE MHpA, U YHUBEpCalbHble yueOHbIe NeHCTBUS (TO3HABATEIbHBIE,
KOMMYHUKATHBHBIE, PETYJIATUBHBIE), KOTOpbIE 0OecneunBaioT (popMUpOBaHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY TUIAHMPOBAHUIO M OCYIIECTBICHHUIO y4eOHOM
JEeSTENbHOCTH.

ITo3HaBaTe/ibHBbIE YHUBEPCATbHbIEC Y4eOHbIE 1eCTBUSA
Ba3oBble JJornuecKue 1edcTBUA:

YMCHUA HCIIOJIB30BATb HpI/IéMBI JIOTUYCCKOI'O MBINUJICHUA IIPH OCBOCHUUN
3HAHUM: PACKpPBIBATb CMBICII XUMHYCCKHX MTOHSITUH (BI)I}IGJISITL HUX XapaKTCPHBIC
I[MPU3HAKHU, YCTAHABJINBATH B3aUMOCBA3b C APYIHMHU HOHHTI/ISIMI/I), HCIIOJIB30BAaTh
IIOHATHA AJIA 00BSICHEHHUS OTACJIBHBIX (I)aKTOB u HBHCHHﬁ, BBI6I/IpaTB OCHOBAaHUA U
KpUTCpUU IJIA KHaCCI/I(l)I/IKaIII/II/I XUMHUYCCKHNX BCIICCTB M XHUMHUYCCKHUX peaKHI/Iﬁ,
YCTaHAaBJINBATh IIPUYUMHHO-CICACTBCHHBIC CBsA3HU MCKIY 00BEKTaMU N3Yy4CHUA,
CTPOUTDH JTOTHUYCCKHUC PACCYIKIACHUS (I/IH,ZIYKTI/IBHI)IG, ACOYKTHUBHBIC, II0 aHaHOFI/II/I),
JACJIaTh BBIBOABI M 3aKJIIFOUCHUA,

YyMEHUE TMPUMEHATh B TMPOLECCE TMO3HAHUS TOHATUSA (NIPEAMETHBIE U
METaINpeIMETHbIE), CHMBOJIMYECKUE (3HAKOBBIE) MOJEIH, UCIIOIb3YEMbIE B XUMHH,
peoOpa3oBBIBATh MHUPOKO MPUMEHSEMbIE B XUMUU MOJIETbHBIC MPECTaBICHUS —
XUMHYECKUN 3HaK (CHMMBOJI JJIEMEHTa), XUMHUYecKas (opmyla U ypaBHEHHE
XUMHYECKOW peakiy — MPU PEHIeHUH y4eOHO-TT03HABATENbHBIX 3a7a4, C YIETOM
3TUX MOJEJIBHBIX IPEICTABICHUN BBIABIATH U XapaKTepPU30BaThb CYIICCTBEHHBIC
MPU3HAKH U3yYaeMbIX OOBEKTOB — XUMHUYECKHUX BEIIECTB U XMMHUUYECKUX PEaKIUH,
BBISIBIISITh  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CJICICTBEHHBIC CBS3U U
MIPOTUBOPEUHS B H3yYAEMBbIX MPOLECCAX U SBICHUSAX.

Ba3oBble uccienoBarejabcKkue JeCTBHA .

YMEHHE MCIIOIb30BaTh MOCTABICHHBIE BOIPOCHI B KA4ECTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayecTBE OCHOBBI Il (POPMUpPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTHU BBICKA3bIBAEMBIX CYXICHHM;

NpUOOPETEHNE ONBITA IO TUTAHUPOBAHUIO, OPTAHM3AIMU W TIPOBEIICHUIO
YUYEHUYECKUX HKCIEPUMEHTOB, yMEHUE HaOmoaaTh 3a XOJOM Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €r0 Pe3ysibTaT, (POpMyNIHpoBaTh 0OOOIICHUS U
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BBIBOJIBI TIO PE3yJIbTaTaM MPOBEAEHHOTO OIbITA, UCCIIEOBAHNS, COCTABISATh OTUET
0 MpoJIeTTaHHOM padore.

Pabora ¢ ungopmanmeii:

yMEHHE BBIOMpaATh, aHAIU3UPOBATh M HUHTEPIPETUPOBATH HHGOPMALMIO
pa3IUYHbIX BUAOB U (HOPM MPEICTaBICHUS, MOJIYYaeMyI0 U3 Pa3HBIX UCTOYHHKOB
(HayyHO-TIONYJIIpHAs JUTEpaTypa XUMHUYECKOTO COJAEpX aHUs, CIPABOYHBIE
nocobusi, pecypcsl WHTepHeTa), KpUTUYECKH OLEHUBATH MPOTUBOPEUYHBYIO U
HEJ0CTOBEPHYIO MH(POPMAIIHIO;

yMEHHE NPUMEHSTh pa3jiudyHble METOAbl M 3alpOoChl MPHU MOHCKE U OTOOpE
UHPOPMAIIMM U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOJMMBIX ISl BBINOJHEHUS
y4eOHBIX M MO3HABATENbHBIX 337a4 ONpPeAeIEHHOr0 TUIIA, TPUOOPETEHHUE ONbITA B
00JaCTH  MCHOJB30BaHMUS ~ MH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJIbTYpOIl aKTUBHOT'O MCIOJIB30BAHMS PA3IIMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BHIOMPATh ONTUMANBbHYIO (POpMY TpejcTaBiieHus nHOpMauu U
WUTIOCTPUPOBATh pellaeMble 3aJayd  HECJIOKHBIMU CXEMaMH, JHharpaMmamu,
IpyruMu popMaMu rpauki U UX KOMOMHAIIUSMU;

yMEHHE UCIOJb30BaTh W aHaJU3UpOBaTh B TMpolecce ydeOHOH U
UCCJIEIOBATEIBCKON JESITENIbHOCTH MHMOPMAIUIO O BIMSHUU MPOMBIILIEHHOCTH,
CEJIbCKOTO XO34MCTBAa M TPAHCIOpPTAa HA COCTOSHHUE OKpYKArolleil MpUpoIHON
CpeIlbl.

KomMmyHuKkaTHBHBIE YHUBepcaJIbHbIE YUeOHbIe 1eificTBUS:

YMEHHS 3aJaBaTh BOINpPOCHI (B XoJe Auaigora W (WIM) JUCKYCCHUH) TIO
CyIIECTBY  OOCyXJaeMod TeMbl, (OpMyIHpOBaTH CBOM  IPEAJIOKECHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI TIPEJIOKEHHOM 3a/1a4H;

YMEHUSA  MOPEACTABIATH  MOJYYEHHBIE  PE3yNbTaThl  IO3HABATEIBHOMN
NEATEIbHOCTH B YCTHBIX U TMHUCbMEHHBIX TEKCTax; JellaTb MPEe3eHTalUI0
pPE3YyIbTATOB BBHIMOJIHEHUS XUMHYECKOIO HKCIEpUMEHTa (Ja00OpaTOpHOTO OIbITA,
1abopaTOpHOM pabOTHI IO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YIEOHOTO TIPOEKTA);

yMEHUSA Yy4eOHOro COTPYJHHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOM
[O3HABATEJILHOW W HCCIEAOBATEIIbCKOW  JEATENBHOCTA  NPU  PELICHUU
BO3ZHUKAIONIUX TPOoOJIeM Ha OCHOBE y4éTa OOIMX MHTEPECOB U COTJIACOBAHUS
no3utuii (0OCyXIeHus, 0OMEH MHEHHUSMH, «MO3TOBBIE IITYPMbI», KOOPIWHAIIHS
COBMECTHBIX JEHUCTBHUM, ONPEAECICHUE KPHUTEPUEB 1O OLEHKE KadecTBa
BBITIOJIHEHHOM pabOThI U ApYrue).

PeryasiTuBHBIe YHHBepPCAJIbHBbIE YyYeOHbIE NeCTBHS:
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YMEHHE CaMOCTOATENbHO OMNPENENsATh LEIU JEATeIbHOCTH, IUIAaHUPOBATh,
OCYIIECTBIISIT, KOHTPOJUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO
JeSATENbHOCTD, BbIOMpPATh Hanbosee 3 (PeKTUBHBIE CIOCOOBI PEIICHHs YUEOHBIX U
MO3HABATEIBHBIX 3a/a4, CaMOCTOATEIBHO COCTaBIATh WM KOPPEKTUPOBATH
[IPEUIOKEHHBI QJITOPUTM  JEHUCTBUU [PU BBIIIOJHEHUM 3aJaHUN C YYETOM
MOJIYYeHHsI HOBBIX 3HaHUM 00 M3ydyaeMblX OOBEKTaX — BEIIECTBAX M PEaKLHUAX,
OLICHUBAaTh COOTBETCTBUE IIOJYYEHHOIO pE3yJbTaTa 3asBICHHON LENH, YMEHHE
HCII0JIb30BaTh U aHAJIM3UPOBATH KOHTEKCTHI, MPEJIaraéMble B YCIOBUM 3aJaHUH.

NPEAMETHBIE PE3YJIbTATBI

B cocraBe mnpeamMeTHBIX pE3yNbTATOB IO OCBOCHUIO 00s3aTE€IBHOIO
COJIEp>KaHMsl, YCTAaHOBJICHHOTO JaHHOW (eaepanbHON paboueil mnporpamMmon,
BBIICJISIIOT: OCBOCHHBIE OOYYAIOIIMMUCS Hay4dHbIE 3HAHUS, YMEHUS M CIIOCOOBI
NeHcTBUM, crenudpuyueckue s NOpeaMeTHoW obnactu  «XuMus», BHUIbI
NESITEIIbHOCTA 10  MOJYYEHHUKD HOBOTO  3HAaHWS, €ro HMHTEPIPETALNH,
npeoOpa3oBaHUIO M IPUMEHEHUIO B PA3JIMUHBIX YUEOHBIX M HOBBIX CUTYaIIUSIX.

K xoniy oOydenus B 8 kjiacce npeiMeTHbIE PE3yIbTaThl Ha 0a30BOM YpOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

e PpACKpBIBaTh CMBICI OCHOBHBIX XHUMHWYECKUX TMOHSITUH: aToM, MOJEKYJa,
XUMUYECKUI DIIEMEHT, IMPOCTOE BEUIECTBO, CJOKHOE BEIIECTBO, CMECH
(omHOpOIHAsT M HEOJHOPOJHAs), BaJIECHTHOCTh, OTHOCUTEIbHAS aTOMHasi U
MOJIEKYJISIpHAasi Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIpHAas Macca,
MaccoBasi JIOJsl XMMHUYECKOTO 3JIEMEHTa B COSAMHEHUH, MOJISIPHBIH 00BEM,
OKCHUJl, KHCIJIOTa, OCHOBAHHWE, COJIb, 3JIEKTPOOTPHUIATEIbHOCTh, CTEIEHb
OKHUCJICHHS, XUMHUYECKas peakius, KiacCu(pUKaIMs peakiuii: peakiuu
COCIMHEHUS, PEAKIINN Pa3JI0KEHHUs, pEaKIINN 3aMEeIleHUs, peaKIui 0OMeHa,
9K30- U DHIOTEPMUYECKHUE PEAKIMH, TEIUIOBOM 3(P(EeKT peakiuu, Sapo
aToma, SJICKTPOHHBIA CJIOM aroMa, aTOMHas OpOWTaIb, paguyCc aTroMma,
XUMUYECKasi CBs3b, MOJSIPHAS U HEMOJSpHAs KOBAJICHTHAs CBSI3b, MOHHAs
CBS3b, NOH, KATHOH, aHHOH, PACTBOP, MAacCcOBasi A0JIs BellecTBa (IIPOLIEHTHAs
KOHLICHTpAlIKsl) B paCTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHMHYECKUX MOHSITUH U
OPUMEHATH 3TH HOHITHUS IPU ONUCAHUM BEUIECTB U UX MIPEBPALICHUN;

e HCIOJH30BATh XUMHUYECKYIO CUMBOJIHMKY JIJISi COCTABICHUSI (POPMYIT BEIIECTB
Y YPABHEHUN XMUMHUYECKUX PEAKIUN;

e ONpENEeNsATh BaJCHTHOCTh aTOMOB DJIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTEMEHb  OKHUCJEHUS  DJJEMEHTOB B  OHMHApHBIX  COEAUHEHHUSX,
NPUHAJIEKHOCTh BEIIECTB K OMNPEAEIEHHOMY KIIAcCy COEIMHEHUH MO0
dbopmynaM, BHUJ XUMUYECKOW CBs3M (KOBWJIGHTHasT M HMOHHAsi) B
HEOPraHUYECKUX COCTMHEHUSX;

o packpbiBaTh cMmbIci [lepuommueckoro 3akona J[. . Menneneesa:
JEMOHCTPUPOBATh MOHHUMAHUE TMEPUOJUYECKON 3aBUCUMOCTHU CBOMCTB
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XUMHYECKUX JJIEMEHTOB OT MX MojoxxkeHus B llepuogmueckoil cucreme,
3aKOHOB COXPAaHEHMsI MacChl BEIECTB, IOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJIIPHOTO yYEHUs1, 3aKOHa ABOTapo;

o ONUCHIBATh M XapakTepu3oBaTh TabauMuHyro ¢Gopmy Ilepuonnueckoi
CUCTEMBbI XUMUYECKUX HJIEMEHTOB: pa3nyaTh NOHIATHS «TJ1aBHAs MOATPYIINA
(A-rpynmna)» u «mnobouynas noarpynna (b-rpymma)», manele u Oombliue
NEPUOJbl, COOTHOCUTH OOO3HAYEHHUS, KOTOpPbIE HMEIOTCS B TalnuIle
«llepuonnueckas cucrema xumuyeckux siemeHtoB . M. Menneneesa» ¢
YHUCIIOBBIMU XapaKTEPUCTHUKAMU CTPOEHHUS aTOMOB XMMHUYECKUX 3JIEMEHTOB
(coctaB M 3apsn siapa, obliee YUCIO 3JEKTPOHOB U pacipesiesieHue UX 1o
AJIEKTPOHHBIM CJIOSIM);

o KJIAacCU(PUIMPOBATH XMMHUYECKHE HJIIEMEHThl, HEOPraHUYECKHE BEIIECTBA,
XUMHYECKUE peakuuu (M0 YHUCIY M COCTaBy YYACTBYIOIIMX B PEAKIUU
BEULIECTB, MO TEMIO0BOMY 3D (DEKTy);

e XapakTepu3oBaTh (OMHUCHIBATH) OOIIME XMMHYECKHE CBOMCTBAa BEIIECTB
Pa3IUYHBIX KJIACCOB, MOJATBEPKIasi OMUCAHUE MPUMEPAMH MOJIEKYJISIPHBIX
YPaBHEHHM COOTBETCTBYIOUIUX XUMUUYECKUX PEAKIUI;

e TPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX Kau€CTBEHHOI'O
COCTaBa, BO3MOXKHOCTH TMPOTEKAaHUs XUMHYECKUX IMPEBpalleHUil B
Pa3ITUYHBIX YCIOBUSX;

o BBIUHCIATH OTHOCUTEIBHYIO MOJIEKYJIAPHYIO U MOJIIPHYIO MaccChl BELIECTB,
MacCOBYIO JIOJII0 XMMMYECKOTO »3JeMeHTa 1o (¢opMyje COEIUHEHUs,
MacCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE, IPOBOAUTH PACUETHI 110 YPABHEHUIO
XUMHUYECKOH peakiuu;

o IPUMEHATH OCHOBHBIE ONEPALMU MBICIUTEIBHON NEATEIBHOCTH — aHAINU3 U
CHUHTE3, CpaBHEHHE, OO0O0OIIeHHEe, CHCTEMaTH3aIllo, KiIaccu(uKaIuio,
BBISIBIIGHUE TNPUYUHHO-CIEACTBEHHBIX CBSI3€M — JJI W3Y4YEHHS CBOWCTB
BEIIECTB U XUMUYECKUX PEAKIMH, €CTEeCTBEHHO-HAy4YHbIE METO/Ibl IO3HAHUS
— Ha0Io/IeHHe, U3MEpPEHUe, MOJEIUPOBAHUE, SKCIEPUMEHT (pealbHblil U
MBICJICHHBIN);

e CIEJOBaTh MPaBUJIAM IOJb30BAHMUS XUMUYECKON MOCYI0M M JJaOOPATOPHBIM
o0opynoBaHMEM, a TakKe TMpaBWiaM OOpaimieHus C BENIeCTBAMU B
COOTBETCTBHUM C MHCTPYKUMSAMHM IO BBINOJHEHHUIO J1a00paTOPHBIX
XUMHUYECKUX OMBITOB IO MOJIYYSHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(Bomopoia M KHUCIOpOJa), INPUTOTOBICHHUIO PACTBOPOB C ONPEACIEHHOU
MacCOBOM J10JIell pacTBOPEHHOIO BEIIECTBA, IUIAHUPOBATH M IMPOBOJIUTH
XUMHYECKUE HKCIEPUMEHTHI IO PACIO3HABAHUIO PACTBOPOB IIEIOYEH U
KHCJIOT C MOMOIIbIO UHAUKATOPOB (JIAKMYC, (peHOon(Tanent, METHIOPAaHXK U

TpyTue).

K koHiy oOyuenust B 9 kiacce npeMeTHbIE pe3yJibTaThl HA 0a30BOM YpPOBHE
JOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIMIUXCS YMEHUI:

e pAaCKpbhIBaThb CMBICII OCHOBHBIX XUMHYECKHX TOHSATHH: XHUMUYECKUU
3JIEMEHT, aTOM, MOJIEKYJla, HOH, KaTHOH, AaHHOH, IIPOCTO€ BEIIECTBO,
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CIOKHOE€ BEIIECTBO, BAJIECHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCJICHHUS, XUMUUYECKasl PEeaKIusi, XUMUYECKasl CBA3b, TEIJIOBOU 3PQexT
peaKkIuu, MOJIb, MOJISIPHBIN 00BEM, PACTBOP, PIECKTPOJIUTHI, HEIJIEKTPOIUTHI,
AIEKTPOJIUTHYECKAS AUCCOIUAIMS, PEAKIIMH HOHHOTO 0OMEHa, KaTain3aTop,
XUMHUYECKOE paBHOBeCcHE, OOpaTUMble UM  HEOOpaTHUMBbIE  pEaKIIUH,
OKHUCJIUTETbHO-BOCCTAHOBUTEIbHbBIC peaxkuuu, OKHUCIIUTEb,
BOCCTAHOBHTEIIb, OKHCJIEHWE W  BOCCTAaHOBJIEHUE, aJUIOTPONHS,
aM(OTepHOCTh, XUMHUYECKas CBS3b (KOBaJICHTHAS, MOHHAS, METaJUTMYECKas ),
KpUCTAJUIMYECKasi pEIIETKA, KOPPO3Usd METALUIOB, CIUIaBbl, CKOPOCTh
XUMHUYECKOW pEeakluM, TMpeaesibHO naomyctumas koHueHtpanus [IJIK
BEILECTBA;

WUTIOCTPUPOBATh  B3aMMOCBSI3b OCHOBHBIX XMUMHUYECKMX TOHATHH U
MPUMEHSTH 3TU MOHATHS MPU ONKMCAHUU BEILIECTB U UX MPEBPAIICHUI;
UCIIOJIH30BaTh XUMHUUECKYI0 CUMBOJIUKY JJIsl COCTaBIICHHs] (POPMYIT BEIIECTB
Y YPABHEHUN XMMHUYECKUX PEAKLUN;

ONpPEAEsATh BAJICHTHOCTh U CTENEHb OKUCJICHHUS XUMHYECKUX AJIEMEHTOB B
COCIMHEHUSAX PA3JIUYHOrO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
oTnpeeIEHHOMY KJIACcCy COeIMHEHUH 1Mo (hopMyram, BUI XUMHUUYECKON CBSI3H
(koBaJIeHTHAsI, MOHHAS, METAJITMYECKAsl)) B HEOPTAaHUYECKUX COCIUHEHUSX,
3apsii MOHA TI0 XUMHUYECKOW ¢opmylie, XapakTep Cpeabl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCIMHEHUH, TUIl KPUCTAINIMYECKOW PEIIETKU
KOHKPETHOT'O BEILECTBA;

packpeiBath cMbica [lepuonndeckoro 3akona [I. U. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHMMAaHHWE: OIMUCHIBAaTh U  XapaKTepU30BaTh
Tabinunyto ¢Gopmy Ilepmonnueckoid CUCTEMBI XHUMHYECKUX HJIEMEHTOB:
pasnuuath TOHATUS «IJIaBHas mnoarpynmna (A-rpymma)y H «I1o00vHas
noarpynmna (b-rpynma)», wmansle u OoJdbIIME€ TEPUOIBI, COOTHOCUTH
0003HauYeHUs1, KOTOPHIE UMEIOTCS B TIEPUOIUYECKOMN TaOIHIIE, C YACTOBBIMHU
XapaKTEPUCTUKAMU CTPOEHUS aTOMOB XMMHMUYECKUX 3JIEMEHTOB (COCTaB U
3apsAn  sApa, oOIIee YHUCIO JJIEKTPOHOB M paclpeliesieHne HuX 110
AJIIEKTPOHHBIM CIJIOSIM), OOBSICHATH OOIME 3aKOHOMEPHOCTH B W3MEHECHHHU
CBOWCTB JJIEMEHTOB U HUX COCIMHEHHWM B IMpelesiaXx MajblX IEPHUOJOB U
[JIaBHBIX MTOArPYII C YYETOM CTPOEHHUS UX aTOMOB;

KJIacCU(UIIUPOBATh XUMUYECKUE DJIEMEHTHI, HEOPraHWYEeCKHUE BEIIECTBA,
XUMUYECKHE peakluuu (MO YUCIy M COCTaBYy YYaCTBYIOIIMX B pEaKuu
BEIIECTB, N0 TEIIOBOMY A3((eKTy, M0 W3MEHEHHIO CTETICHEH OKHCIICHHUS
XUMHUYECKUX PJIEMEHTOB);

XapaKTepru30BaTh (OMHUCHIBATH) O0OMHUE U CHEMUPUICCKUE XUMHUUYCCKHE
CBOWMCTBA IPOCTBIX W CJOXHBIX BELIECTB, MOATBEPKIAsA OIHUCAHUE
npuMepaMyd MOJIEKYJSIPHBIX M HMOHHBIX YPaBHEHHl COOTBETCTBYIOIIMX
XUMHUYECKUX PEaKIU;

COCTaBJISITb ~ YPAaBHEHUS  DJICKTPOJIUTUYECKOW  JUCCOLUHAIMU  KHCIIOT,
LIEJIOYEN W COJIEW, MOJIHBIE U COKPAIEHHBIE YPABHEHHUSI PEAKLIHI MOHHOTO
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oOMeHa, YpaBHEHHS pEaklUWd, TMOATBEPKIAIOMINX  CYIIECTBOBAHHE
TEeHETUYECKON CBS3M MEXK/Yy BEIIECTBAMH Pa3IMUHBIX KIACCOB;

e DAacKpbIBaTh  CYIIHOCTh OKHCIIMTEIHHO-BOCCTAHOBUTENBHBIX  PEAKIIH
MOCPEJICTBOM COCTABJIEHUS 3JIEKTPOHHOTO OanaHca 3TUX PEeaKLu;

o TMPOTHO3MPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HUX CTPOCHUS,
BO3MOXKHOCTH TMPOTEKAaHWs XHUMHYECKUX NPEBpAIICeHUH B Pa3IUIHBIX
YCTIOBHSIX;

o BBIYUCIATH OTHOCUTEIBHYIO MOJIEKYISAPHYIO U MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJII0O XHMHUYECKOTO »HJIeMeHTa 1o (opMmyse COEIUHEHUs,
MAacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOJUTH PACUETHI IO YPaBHEHUIO
XUMHAYECKOUN peaKinu;

o coOuoaTh MpaBuiia MOJIb30BAHUS XMMUYECKON MOCYIOW U J1ab0paTOPHBIM
o0opyaoBaHMEM, a TaKKe MpaBWiIa oOpalleHHs ¢ BeUIeCTBaMHU B
COOTBETCTBHM C HHCTPYKIHMSAMH TIO BBIMOJHEHUIO J1a00paTOPHBIX
XUMHAYECKUX OTIBITOB IO MOJIYYCHHUIO U COOMPAHUIO Ta3000pa3HBIX BEIICCTB
(aMMMaKa M yriaeKucsoro rasa);

e TIPOBOJMTH PEAKIIHH, MOATBEPKIAIONINEC KAYSCTBCHHBI COCTAB Pa3TUYHBIX
BEIIECTB: pACIO3HABaTh OMBITHBIM MYyTEM XJIOPHI-, OpPOMUA-, HOAHI-,
kapOboHat-, Qocdar-, cuIMKaT-, Cyiabhar-, TUIPOKCUA-UOHBI, KATHOHBI
aMMOHHS W WOHBI HM3YyYCHHBIX METaIOB, MPHCYTCTBYIOIIME B BOJIHBIX
pacTBOpax HEOPraHUYECKUX BEILECTB;

o IPUMEHATH OCHOBHBIE ONEPALIUU MBICIUTEIBHON NEATEIBHOCTH — aHAINU3 U
CHUHTE3, CpaBHEHHUE, 0000IleHNe, CUCTEMAaTU3allUI0, BBIBICHUE MPUYUHHO-
CJIEICTBEHHBIX CBS3€M — AJI1 M3y4EHHs] CBOICTB BEUIECTB U XHMUYECKHUX
peakiuii, €cTeCTBEHHO-HAayuHble METOAbl IMO3HaHWs — HaOIo/IeHuE,
U3MEpEeHHEe, MOJIETUPOBAHHE, IKCIIEPUMEHT (peabHbIN U MBICIICHHBIH).

TemaTnueckoe IIIaHuPOBAHUE

8 kimacc
HaunmenoBanue KoaunuecrBo yacos
® L a3IeI0B H TeM K 0 DJIeKTpOHHbIE (HH(PPOBbBIE)
wn P Beero NOHTPObHbIE TIpakTutieckne o..0pavenpmupie pecypent

NPOrpaMmsl padoThI padoThI
Paznea 1. IlepBoHayajibHble XUMHYECKHE TIOHSTHS

XuMUs — BaKHas

o0macThb

€CTECTBO3HAHUS U [[bubmuoTeka [IOK
MPAKTUYECKON https://m.edsoo.ru/7f41837c]]
NEeSATEIbHOCTH

YyeJnoBeKa

1.1

BemectBa n
1.2 xumuyeckue 15 1 0
peaxiuu

[[bubmmoTeka [IOK
https://m.edsoo0.ru/7f41837c]]

Hroro no
pazneny 20
22


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

HaunmeHnoBanue KosmuecTBo yacos
DJIeKTpOHHbIe (I (POBbIE)

a3/1eJ10B U TeM
p Kourpoububie IIpakTHyeckue 06pa30oBaTeIbHbIE PecypPehl

cer
NPOrpamMmbl padoThsI padoThI

Paznen 2. Baxuneiime npeacrtaBuTe/ M HEOPraHM4eCKUX BellecTB

Bosayx. Kucnopon. 00 [[BubnuoTexa [JOK
"~ Tlonstre 06 okcuaax https://m.edsoo.ru/7f41837c]]
2 Bonopon.Ilonsitue o 5 01 [[BubmmoTeka [IOK
KHCJIOTaX U COJIIX https://m.edsoo.ru/7f41837c]]
Bopa. PactBopel. [lonsitue 5 11 [[BubnuoTexa [JOK
00 OCHOBaHUSAX https://m.edsoo.ru/7f41837c]]
2.4 I({)eC(I){ N 11 11 [[bubmmorera LIOK
' P 9 https://m.edsoo.ru/7f41837c]]
COCAUHCHUN

Hroro no pazneny
30

Paznea 3. Ilepuoanuecknii 3axkoH u [lepuoanueckas cucreMa XUMHUYECKHX dJ1eMeHTOB /I,
N. MenneneeBa. CtpoeHue arToMoB. XUMHYECKas CBA3b. OKHCINTEIBHO-
BOCCTAHOBUTEC/IbHBIC PCAKIITUH

[Tepuonnueckuii 3akoH u [lepuoandeckas
3.1 cucrema xumudeckux 3remeHToB /1. W. 700
MenneneeBa. CTpoeHue aroma

[[Bubnmuoteka [IOK
https://m.edsoo.ru/7f41837c]]

Xumudeckas cBI3b. OKHCIUTEIBLHO- 810 [[Bubnmuoteka [IOK
BOCCTaHOBHTEJIbHBIC PEAKIIHU https://m.edsoo.ru/7f41837c]]

Uroro no pazneny
15

PesepBHoe Bpems -3

OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME — 68, KoHTpOJbHBIX paboT — 4,
MpaKTUYECKUX padboT — 5

9 knacc
KoJsmm4ecTBo yacoB DJIEKTPOHHbIE
HaumenoBanue
Nen/m  paspenoB uteM Beer Konrpoasnsl IlpakTuueckn (wnpponnie)
) IPOrDaAMMBI pﬁ P 6 o0pa3oBaTte/ibHbIE
porp 0 e padoThI e paboThI pecypebI

Paspnen 1. BemiecTBO U XUMHYeCKHE PeaKIIUU
IToBTOpEeHue n

yriayOlieHne 3HaHu’ [[bubmmoTeka [IOK
1.1 OCHOBHBIX 5 1 0 https://m.edsoo.ru/7f41a636]
paszenoB Kypca 8 ]
KJacca
12 OcHoOBHbIE 4 0 0 [[bubmuoTexa [IOK
' 3aKOHOMEPHOCTH https://m.edsoo.ru/7f41a636]
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KoaunuecTBo 4acoB DJIeKTPOHHBbIE
HaumenoBanue

(uudpossbie)
Nen/m  paspesioB uTeM Beer Kontpouabnbl IpakTudecku 06pazoBaTENBHbIE
NporpaMmel 0 e padoThl e padoTbl pecype
XUMHUYCCKUX ]
peakuuit
DNEeKTPOTUTHIECKA
S IUCCOIAITHA. bubmnoreka LIOK
[l
1.3 XuMuUecKue 8 1 1 https://m.edsoo.ru/7f41a636]
peaknuu B ]
pacTBopax
Hroro
o
pazznen
y -17
Paspnen 2. Hemerayibl U UX COeIMHEHUS
21 OO6mrast XxapaKTepUCTHKAa XUMUUYECKUX AIIEMEHTOB 401 [[BubmuoTexa [JOK
" VI A-rpymmsl. ["anorexs https://m.edsoo.ru/7f41a636]]
OO6mrast XxapaKTepUCTHKAa XUMUUYECKUX AIIEMEHTOB 600 [[BubmuoTexa [JOK
"~ VIA-rpynmel. Cepa u €€ coequHeHHs https://m.edsoo.ru/7f41a636]]
23 OO6mrast XxapaKTepUCTHKAa XUMUUYECKUX AIIEMEHTOB 1 [[Bubnmuoteka IIOK
" VA-rpymmsl. A3oT, pochop 1 uX COeAMHEHUS https://m.edsoo.ru/7f41a636]]
OO01as XxapakTepUCTUKA XUMUYECKHX JIEMEHTOB ([Bu6moTexa [IOK
2.4 IVA-rpynmsl. Yriepoa v KpeMHHUH U X 812 https://m.eds00.ru/7f41a636]]
COEIMHEHUSI E— *

Uroro no pazneny
25

Pa3znen 3. Meraliibl M X COeIUHEHUS

. [[bubmuoTeka [IOK
3.1 Obmme croiictsa MeTanion 4 00 https://m.edsoo.ru/7f41a636]]
Baxueiine MeTamuibl U UX 1612 [[bubmuoTeka [IOK
COEMHEHUS https://m.edsoo.ru/7f41a636]]
Utoro no pazneny
20
Paznen 4. Xumusi u oOKpy:Kamomas cpeaa
Beniectsa u marepuaisl B )KU3HU 300 [[bubmuoTeka [IOK
"~ yenoBeka https://m.edsoo.ru/7f41a636]]
Uroro no pazgeny - 3
Pe3epBHOE Bpems 301 [[BubmmoTexa LHOK

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

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME -68, KOHTpOJBHBIX paboT — 4,
MPAKTUYECKUX paboT — 8
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YUYEBHO-METOJMYECKOE OBECIIEYEHUE OEPA3OBATEJBHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI 1JI1 YHEHUKA

* Xumus, 8 kiacc/ 'abpuensu O.C., Octpoymon WN.T'., Cnankos C.A.,
AxumonepHoe obmectBo «M3narensctBo «IIpocsemienne
* Xumus, 9 knacc/ 'abpuensu O.C., Octpoymon WU.T'., Cnankos C.A.,

AKI_[I/IOHepHoe O6I_HCCTBO «H3paTensCcTBO «HpOCB@IJ_IeHI/Ie»

METOANYECKHUE MATEPHAJIBI VIS YYUTEJIA

O.C.TI'abpuensu, N.I'. OctpoymoB HactonbHast KHUra y9uTeNsl XUMUH, 8-9 KI1acChl

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

NHTEPHET

bubmnoreka IJOK https://m.edsoo.ru/7f41a636 , bubmamoreka IJOK https://m.edsoo.ru/7f41a636

U Jp.
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