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INOACHUTEJIBHAS 3AIINCKA

[TporpaMma 1o XMMUU Ha YPOBHE OCHOBHOT'O OOIIIET0 00pa30BaHMs COCTaBICHA Ha OCHOBE
TpeOOBaHUI K pe3ysibTaTaM OCBOCHHS OCHOBHOHM 0Opa3oBaTeNbHOW MPOrpaMMbl OCHOBHOTO
obmero oOpaszoBanus, npenactaBieHHbIX B PI'OC OO0, a Taxke Ha OCHOBE (eaepabHOU
paboueil mporpaMMbl BOCIIUTAHUSL U C YYETOM KOHLEINLUHU IMpenojaBaHusl yueOHOro mpeamera
«Xumus» B 00pazoBaTeNbHBIX opranu3anusax Poccuiickoin deneparum.

[IporpaMmMa mo xuMHUHM [a€T MpEACTAaBIEHHE O IENsIX, OOIIel CTpaTeruu OO0y4eHHs,
BOCIIUTaHUA M Pa3BUTHA OOYyYalOIIMXCS CpPEACTBAMHU YYEOHOro IpeaMeTa, YCTaHaBIMBAET
00s3aTeNIbHOE NIPEIMETHOE COJEpKaHUE, MPeyCMaTpUBaeT paclpeesieHue ero mo kKjiaccam u
CTPYKTYpPHPOBAHUE IO pa3JieraaM U TeEMaM MPOrpaMMBbl [0 XUMUU, ONIPEAEIIAET KOJINYECTBEHHbBIE
W KayeCTBEHHBIE XAapaKTEPUCTUKH COAEPKAHUSA, PEKOMEHAYEMYIO IOCJIEA0BATEIbHOCTh
U3yYCHUs] XUMHUH C Y4ETOM MEXKIPEIMETHBIX U BHYTPUIPEAMETHBIX CBSI3€H, JJOTHMKH Y4eOHOTO
nporiecca, BO3pacTHBIX 0COOEHHOCTEH 00yJaromuxcs, OnpeaeseT BOSMOXHOCTH MpeaAMeTa JUIs
peanuzanuu TpeOOBaHUI K pe3yJIbTaTaM OCBOSHHUS OCHOBHOM 0Opa30BaTEIbHON MpOrpaMMBbl Ha
YpOBHE OCHOBHOT'O OOIIIET0 00pa30BaHUs, a TAaK)Ke TpeOOBaHMI K pe3yJbTaTaM O00y4YeHHUS XUMUU
Ha YpOBHE Leleld M3y4deHHs TMpeaIMeTa M OCHOBHBIX BHJOB Y4eOHO-IIO3HABATEIbHOM
JEeSITeTPHOCTH 00yUaIOIIEerocs TI0 OCBOCHHIO YUEOHOTO CO/IePIKAHMSL.

N3ydenue xumuu:

CIOCOOCTBYET peaiu3aliil BO3MOXKHOCTEH JJisi camMopa3BUTUS U (OPMUPOBAHUS
KYJITYPBI IMYHOCTH, €€ 0011ei U PyHKINOHAIBHON rPaMOTHOCTH;

BHOCHUT BKJIaJ] B ()OPMHPOBAHNE MBINUICHUS! U TBOPUYECKUX CIIOCOOHOCTEH 00YyUaromuXcs,
HaBBIKOB  HMX  CaMOCTOSITENIbHOM  y4eOHON  NeATeIbHOCTH, OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATENILCKUX YMEHHUH, HEOOXOMUMBIX KaKk B TIIOBCEAHEBHOW JKHU3HH, TaKk M B
npohecCHOHATBEHON e TENBHOCTH;

Kypc xumun Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHMS OPHEHTHPOBAH HAa OCBOCHHE
00y4JaroIKMHUCS CUCTEMbI IEPBOHAYATIBHBIX MOHATUN XMMHUHU, OCHOB HEOPTaHUYECKOW XUMHH U
HEKOTOPBIX OTJEIbHBIX 3HAUUMBIX MOHATHI OPTraHUYECKOU XUMUHU.

CrpykTypa copaepkaHHUsl MPOrpaMMbl 110 XUMHH C(HOPMHUPOBAHA HAa OCHOBE CHCTEMHOI'O
nonxona kK eé mzyudeHuro. CopepiaHHe CKJIQJbIBAETCS U3 CUCTEMBI MOHATHUH O XMMHYECKOM
JJIEMEHTE W BEUIECTBE M CHCTEMbl TOHATUH O XHUMHUYecko peakuuu. OOe 3T CUCTEMbI
CTPYKTYPHO OpraHM30BaHbl MO MNPUHLMILY [OCJIEI0BATEIbHOIO Pa3BUTHS 3HAHUM HA OCHOBE
TEOPETUYECKHUX NPEJICTABICHUNM Pa3HOIO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YUYEHHS KAK OCHOBBI BCEI'O €CTECTBO3HAHUS;

— Ilepunonnueckoro 3akoHa JI. 1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XUMUU;

— YUYEHHS O CTPOEHUM aToMa U XMMUYECKOH CBS3H;

— MPE/ICTaBICHUH 00 AIEKTPOITUTUIECKOMN TUCCOIMAIINN BEIIECTB B PACTBOPAX.

Teopernueckre 3HAHUS PACCMATPUBAIOTCS HA OCHOBE SMIMPUYECKH IOJYUYEHHBIX H
OCMBICTICHHBIX (DAKTOB, pPa3BUBAIOTCS IIOCIEJOBATEIBHO OT OJHOTO YPOBHSI K JIpyromy,
BBIMOJHSAS (QYHKIUN OOBSICHEHHS U IMPOTHO3MPOBAHUS CBOWMCTB, CTPOEHUS M BO3MOKHOCTEH
MIPaKTUYECKOr0 MPUMEHEHHUS U MTOJTYYEHHNs U3y4YaeMbIX BEIIECTB.

[Ipy M3ydyeHWHM XUMUU Ha YPOBHE OCHOBHOIO OOIIEr0 OOpa3oBaHMs Ba)XHOE 3HAUYCHUE
npuoOpenu Takue 1ed, Kak:

— (opmupoBaHUE WHTEIIEKTYalbHO PAa3BUTON JIMYHOCTH, TOTOBOM K caM000pa3oBaHMUIO,
COTPYJIHUYECTBY, CAMOCTOSTEIbHOMY NPUHATUIO PEIICHUH, CIIOCOOHOM aganTHpOBaThCS K
OBICTPO MEHSIOUINUMCS YCIOBUSAM KU3HU;



— HampaBJICHHOCTh OOyYeHHs Ha CHCTEMaTH4ecKoe MpuoOIieHrne OoOydJarmuxcs K
CaMOCTOSITENIbHOM ~ TMO3HABaTENbHOM  JIEATENbHOCTH, HAyYHBIM  METOJaM  [IO3HaHUA,
dbopMUPYIOIIUM MOTHUBALIUIO U PA3BUTUE CTIOCOOHOCTEH K XUMUH;

— o0ecreueHne YCIOBHM, CIIOCOOCTBYIONIMX MPUOOPETEHUIO OOYYAIOIIMMUCS OTIbITa
pa3HOOOpa3HOW AESITENHPHOCTH, TMO3HAHUS W CaMOTO3HAHWSI, KIIOYCBBIX HABBIKOB (KJIFOUEBBIX
KOMIIETEHIIMI ), IMEIOIINX YHUBEPCAIbHOE 3HAUEHUE JJIs Pa3IMUHBIX BUAOB JESATEIbHOCTH;

— ¢opmupoBanue o01el PYHKIIMOHATHHON U €CTECTBEHHO-HAYYHOW TPAMOTHOCTH, B TOM
YHClie YMEHHI OOBSCHATh U OLICHUBATH SIBJICHUS OKPYXKAIOIIErOo MHpA, UCTOJb3ys 3HAHUSA U
OTBIT, TOJYYCHHBIE TPU M3YYCHUH XHUMHUU, NPUMEHSATh HUX TMpPH pEHICHHH TpodlieM B
IIOBCEJHEBHOM KU3HU U TPYIOBOH JESTEIBHOCTH;

— ¢opmupoBaHue y 00y4aronuxcs TYMaHUCTHUECKUX OTHOLICHUH, TOHUMAaHUS IICHHOCTH
XUMHUYECKHX 3HaHWM AJi1 BBIPAOOTKU SKOJOTHYECKHU LeIeco00pa3HOro MoBEACHUS B OBITY U
TPYJIOBOU NESATEIBHOCTH B LENSIX COXPAHEHHsS CBOETO 370POBbS M OKPYXAlOMIeH MpUPOIHON
Cpelibl;

— pa3BUTHE MOTUBAIMU K 00YUEHHIO, CTIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCITUTAHHIO
Ha OCHOBE YCBOEHHUS OOIIEYEIIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOODY
npouiIs ¥ HAlIPaBICHHOCTH JaTbHEHIIIEro o0y4eHusl.

OO1m1ee 4nciIo 4acoB, OTBEACHHBIX Ui M3YYEHUS XMMUU HAa YPOBHE OCHOBHOT'O OOILEro
oOpa3oBaHms, cocTaBisieT 68 yacoB B 9 kiacce (2 4aca B HEIEIIO).

COJAEP)KAHUE OBYYEHUA

9 KJIACC

BemecTBo 1 XUMHYeCKAasl peaKIusi

Ilepuonnueckuii 3akoH. Ilepumoamyeckas cucrema xXumuueckux osnementoB [[. .
MenneneeBa. CtpoeHue aTroMoOB. 3aKOHOMEPHOCTH B M3MEHEHUU CBOWCTB XHMHUYECKUX
9JIEMEHTOB TEPBBIX TPEX MEPHUOAOB, KalWs, KalblUd U HMX COCIWHEHUH B COOTBETCTBUU C
MOJIOKEHUEM 3JIeMEHTOB B lepronueckoi cucteMe U CTPOCHUEM MX aTOMOB.

CrtpoeHue BemiecTBa: BHJbI XUMUYECKOW CBA3M. THUIBI KPUCTATIMUYECKUX PEIIETOK,
3aBHCHUMOCTh CBOICTB BelIeCTBa OT THIA KPUCTAUIMYECKOW PpEmETKM U BHUJA XUMHYECKON
CBSI3H.

Knaccudukanuss ¥ HOMEHKIATypa HEOPraHMYECKUX BEHIeCTB. XHMMHUYECKHE CBOMCTBA
BCIICCTB, OTHOCAIIMNXCSA K PA3JIMYHBIM KJIaCCaM HCOPraHUYCCKHUX COGHHHGHHﬁ, TC€HCTUYCCKAas
CBSI3b HEOPTaHUYECKUX BEIIECTB.

Knaccudukanus XMMHUYECKHX PEaKUil MO pa3TUYHbIM MpHU3HaKaM (IO YUCITY U COCTaBY
YYaCTBYIOLIMX B PEAKIUH BELIECTB, IO TEmIoBOMY A(PQeKTy, MO H3MEHEHHUIO CTeleHeH
OKHCJICHUSI XMMHYECKUX AJIEMEHTOB, MO OOPAaTUMOCTH, MO YYaCTHIO KaTaiu3aTtopa). JK30- U
SHAOTEPMHUUYECKUE PEAKINH, TEPMOXUMHUECKHE YPaBHEHUS.

[Tonsitue o ckopocTu xuMudecko peakuuu. [lonsrue 06 oOpaTUMBIX U HEOOPATUMBIX
XUMHUYCCKUX PCAKIHAX. IlonaTue 0 TOMOTCHHBIX H TCTCPOTCHHBIX PCAKIUAX. Iloustue o
Katann3e. IloHsATHE O XHMHYECKOM PaBHOBCCHMU. cDaKTOI)BI, BJIMAIOIIMEC Ha CKOPOCTHb
XUMHUYECKON peaKIMH U MOJI0KEHNE XUMUYECKOTO PAaBHOBECHSI.

OKHUCTUTENbHO-BOCCTAHOBUTEIbHBIC PEAKIMM, DSIEKTPOHHBIM OallaHC OKHUCIUTENbHO-
BOCCTAHOBUTEIBHOMU pCaKkunu. CocraBiieHue ypaBHeHHﬁ OKHCIUTCIIbHO--BOCCTAHOBUTCIIBHBIX
peakIuii C HCTIOJIb30BaHMUEM METO/1a AJIEKTPOHHOTO OasaHca.



Teopust 3MEKTPOIUTUYECKON TUCCOLMALNU. DIEKTPOJIUTHI U HENEKTPOIUTHI. KaTHOHBI,
aHMOHBI. MeXaHU3M JAMCCOLMAIMM BEIIECTB C pPAa3IMYHBIMM BHUIAMH XHMHUYECKOH CBS3H.
Crenenp aucconnanuu. CuiabHbIE U ClIa0bIe 3JEKTPOIUTHI.

Peakumu moHHOro oOMeHa. YCIOBUS MPOTEKaHHUs peakUUil HOHHOTO OOMEHa, MOJIHbIE U
COKpalllEHHbIE MOHHBIE ypaBHEHHUs peakuui. CBONCTBa KHUCJIOT, OCHOBAaHUN U COJIEH B CBETE
IpeACTaBICHUN 00 3JIEKTPOIUTHUYECKOW aucconuanuu. KadecTBEHHbIE pPEaKLMU Ha HOHBI.
ITonsATHE O TUIPONIHU3E CONEN.

Xumuueckuii IKCnepumenm:

O03HAKOMJICHHE C MOJENSMU KPUCTAIUIMUECKUX PEHIETOK HEOPraHMYECKHUX BEIECTB —
METa/UIOB M HeMeTauioB (rpadura W anaMmasa), CIOXKHBIX BEIIECTB (XJOpUAa HATpPHS),
UCCIICIOBAaHUE 3aBUCHUMOCTH CKOPOCTH XHUMHUYECKOM peakiuu OT BO3JACHCTBUS pa3iIMYHbIX
(akTOpOB, UCCIEAOBAHHE 3JIEKTPOIPOBOIHOCTH PACTBOPOB BEILIECTB, MPOIECCA TUCCOLMALUU
KHUCJIOT, IIejo4Yel M cojeil (BO3MOXKHO HCIIOJIb30BAaHME BUJEO MAaTEpUasoB), MPOBEACHUE
OTIBITOB, WITIOCTPUPYIOIIMX TPHU3HAKH MPOTEKaHUs peaKIuii MOHHOTO oOMeHa (oOpa3oBaHue
ocajika, BBIICICHHE Tra3a, OOpa30BaHME BOJAbBI), ONbBITOB, WIIIOCTPUPYIOIIUX MPUMEPHI
OKHCJINTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIMN (FOPEHHE, peaKkLUu pa3ioXKEHHs, COCIUHEHMS),
pacno3HaBaHUE HEOPraHMYECKUX BEILIECTB C IOMOIIbIO KAaYECTBEHHBIX pEaKUUi Ha HOHBI,
pelleHre SKCIEPUMEHTAIbHBIX 3a7au.

HemeTasibl U X coeJUHEHUS

OOmast xapakTtepucTuKa TajgoreHoB. OcoOEHHOCTH CTPOEHHs AaTOMOB, XapaKTEepHBIE
crenieHn okuciaeHus. CTpoeHne MU (pU3MUEeCKHe CBOMCTBA MPOCTHIX BEIECTB — TaJOr€HOB.
XWMHUYECKHUE CBOICTBA Ha MpHUMeEpe XJyopa (B3aUMOACHCTBHE C MeTaUlaMH, HEMETaJUIaMH,
menoyamu). Xmoposopopoa. ConsHas KHUCIOTa, XUMHMYECKHE CBOMCTBA, IOJy4YCHHE,
npuMeHeHue. JIeicTBre Xj10pa U XJIOPOBOJOPOJa Ha OPraHU3M YesloBeKa. BaskHenme XIopuisl
U X HaXO0XJIEHHE B IPUPOJIE.

OO6mas xapaxktepuctuka 35eMeHTOB VIA-rpynnel. OcCOOEHHOCTH CTpPOEHHS AaTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHue M (pu3MuecKue CBOMCTBA MPOCTBIX BELIECTB —
KHCJIOPO/a U Cepbl. AJUIOTPONHbBIE MOJU(PHUKAIMKA KUCIOpPOJA U cepbl. XUMHUUECKUE CBOICTBA
cepel. CepoBoJOpoJ, CTpoeHue, (U3NYECKHe M XUMHUYEeCKHe CBOHCTBA. OKCHIBI Cephl Kak
IPEJICTAaBUTENIN KUCIOTHBIX OKCUAOB. CepHas KUCIIOTa, PU3NYECKUE M XUMHYECKHE CBONCTBA
(oOmme Kak TpPENCTaBUTENS Kiacca KUCIOT W cruenududeckne). XUMUYECKHUE PEaKInu,
JeKallye B OCHOBE IPOMBILIUIEHHOIO CIOco0a MOMy4eHUs CepHOM KHUCIOThL. I[IpumeHeHue
cepHoii KucinoTsl. CoJM CepHOM KHCIOTHI, KAUeCTBEHHAs peakuus Ha cynbhaT-uoH. Haxoxnenue
ceppl U €€ COEeNMHEHUM B MpHUpoAE. XHUMHUYECKOE 3arpsA3HEHHE OKpYXKAIoIeH cpeibl
COEJMHEHUSIMHU Cepbl (KHCIOTHBIE NOXKAM, 3arps3HEHHE BO3yXa U BOJOEMOB), CIOCOOBI €ro
HpeOTBPALICHHUS.

®ocdop, amnorponHsle Moaupukanun hocdopa, GU3NUECKUE U XUMUUECKUE CBOICTBA.
Oxcun pochopa (V) u dhocdopras kucnora, GU3NIECKHe ¥ XUMUIECKHE CBOHCTBA, IMOIyYEHHE.
Hcnonp3oBanue pochatoB B KauecTBE MUHEPATBHBIX YI0OPECHUIA.

OOmas xapakrepuctuka s1eMeHTOB IVA-rpynnbl. OCOOEHHOCTHM CTPOEHHUSI aTOMOB,
XapaKTepHbIE CTENICHH OKUCIEHHS. YTIEpOJ, AFIOTPONHbIE MOIU(PUKAIINH, PACIPOCTPAHEHUE B
npupoze, pusmueckue 1 XuMUIecKknue cBoicta. Axcopoims. KpyroBopor yriepona B mpupoe.
Oxcunpl yraepona, UX pU3HMUEcKue U XMMHUYECKHE CBOMCTBA, IEHICTBUE HA JKUBbIE OPraHU3MBI,
NOJy4YeHHEe U IMPUMEHEHHEe. DKOJIOTHYecKue MpobaeMbl, CBsI3aHHbIe ¢ okcuaoM yriepoaa (IV),
TUIIOTE3a TII00aJbHOTO MOTEIUICHHUs KJIMMaTa, NapHUKOBBIA 3(P@ekT. YroibHas KuCIoTa U e
conM, WX (PU3MUECKHE M XUMHUYECKHE CBOMCTBA, MOJy4YeHHE W TpuMeHeHue. KauecTBeHHas



peakuus Ha  KapOoHaT-WOHBL ~ lMcmombp3oBanue  kapOOHaTOB B OBITY, MEIUIMHE,
IIPOMBILIUIEHHOCTH U CEJIbCKOM XO35HCTBE.

[lepBoHayanbHbIe MOHATHS 00 OPraHMYECKUX BELIECTBAX KaK O COCAUHEHHIX YyTriepoja
(MeTaH, JTaH, OSTWICH, aleTWICH, STaHOJN, TIUIEPUH, YyKCycHas Kuciota). [Ipupomnbie
WUCTOYHUKH YTIJIEBOAOPOJOB (Yroiib, MPHPOMHBIN Ta3, HEPTh), MPOAYKTHI HX TepepaboTKh
(6eH3uH), UX poJb B OBITY U MPOMBIIIICHHOCTH. [IoHITHE 0 OMOJIOTHYECKH Ba)KHBIX BEIIECTBAX:
KUpax, Oelkax, yrieBoJax — W HMX pOJIM B KHU3HU 4YeJNOBeKa. MarepHallbHOE E€IHMHCTBO
OPTraHUYECKUX U HEOPTraHUYECKUX COCTUHEHUM.

KpemHuuii, ero ¢usnyeckue M XHUMHUYECKHE CBOMCTBA, IOJy4YEHHE U TIPUMEHEHHUE.
Coenunenus kpemHusi B mpupone. OOmme mnpencrtaBieHuss o6 okcuae kpemaus (IV) u
KpeMHUEBOM kucnoTe. CHUIIMKAThI, UX UCIONIb30BAHKE B OBITY, B MPOMBIIIIEHHOCTH. BaxkHeiime
CTPOUTENIbHBIE MaTepHalibl: KepaMuKa, CTEKJIO, IEeMEHT, OeToH, xene300eToH. I[Ipobrembl
0€30MacHOTO UCIOJIb30BAHUSI CTPOUTEILHBIX MATEPUATIOB B TIOBCEIHEBHOM KU3HHU.

Xumuueckuii IKcnepumenn:

U3y4eHHe 00pa3lloB HEOPTaHUYECKHX BEIIECTB, CBOMCTB COJISIHOM KHCJIOTHI, MPOBEACHUE
KaueCTBEHHBIX PEAKIUi Ha XJIOPUA-WOHBI M HAOIIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OTMBITHI,
oTpaxkarommue (U3MUECKUEe U XUMHUYCCKUE CBOWCTBA TaJOTCHOB M MX COCIUHEHUH (BO3MOXKHO
WCIIOJIb30BAaHNE BHJICOMATEPUAIOB), O3HAKOMJICHHE C OO0pa3laMu XJOPHUAOB (TajJoreHUIOB),
O3HAKOMJICHHE C 00pa3laMH cepbl M €€ COCTUHEHUSMHU HKCIEPUMEHTAJIbHBIX 3aJad 10 TeMe
«BaxxkHenmue HeMeTaubl U UX COEIUHEHUS.

MeTa/sibl M UX COCUHECHUS

OOmass xapakTepUCTHKAa XMMHYECKHUX DJJIEMEHTOB — METa/NIOB Ha OCHOBaHUM HX
nosioxeHus B [lepuonnueckoii cucreme xumudeckux snemenToB /1. 1. MenneneeBa u ctpoeHust
atomoB. CTpoeHHE MeTauioB. MerauMueckass CBs3b M METAUIMYECKas KpUCTAJUIMYECKas
pemeéTka.

[Ilenounbie MeTasuIbl: MONOKEeHUE B [leproanueckoi cucTeMe XMMUYECKUX 31eMEHTOB /1.
N. MengeneeBa, CTpO€HHE UX aTOMOB, HaXOXJCHHE B npupoje. PU3NYECKUe U XUMHUYECKHUE
CBOIicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIBI U TUAPOKCUBI HATPUS U Kanus. [Ipumenenue
HIEJIOYHBIX METAJUIOB U UX COCIUHEHU.

[[{emrouHO3eMeENbHBIE METAUIBI MarHuii M Kajuplui: nojoxkeHue B Ilepuogmueckoit
cucreMe xumudeckux sneMeHTtoB [[. M. MenneneeBa, CTpO€HHE HMX aTOMOB, HaXOXKIEHUE B
npupoae. Puznueckue U XUMMUYECKUE CBOICTBA MarHus M Kajblus. BaxHelmme coequHeHUs
KabIus (OKCHUI, TUAPOKCU, coyn). JKECTKOCTH BOJBI M CITIOCOOBI €€ YCTPaHCHHUS.

Amomunuii: nonoxenue B Ilepumonnyeckoil cucreme xumudeckux snemenroB J[. .
MeHnneneeBa, CTpOEHHUE aTOMa, HaxoKAeHUE B mpupojae. Ouznueckue 1 XMMUYECKHUE CBOMCTBA
anmroMuHHUS. AM(OTEpHBIE CBOWCTBA OKCUA U THJIPOKCH/IA AITFOMHHHSL.

Kenezo: mnonoxenune B Ilepumommueckoil cucreme xumudeckux isnemeHToB J[. U.
MenneneeBa, CTpOCHHE aTOMa, HaXOXKJACHHE B Tpupoje. Ouznyeckrue U XUMMHUYECKHUE CBOWCTBA
xkenesa. Okcuapl, ruapokcuasl U comm xkenesa (II) m sxemesa (III), mx cocraB, cBolcTBa H
MOJIyYEHHE.

Xumuueckuii IKcnepumenm:

O03HAKOMJICHHE C O00pa3laMl METaUIOB W CIUIaBOB, WX (U3MYECKUMHU CBONCTBAMH,
U3y4YEHHUE PE3yJIbTaTOB KOPPO3UU METAJIOB (BO3MOXKHO HCIOJIb30BaHUE BUAECOMATEPHUAIIOB),
0COOCHHOCTEH B3aMMOJIEHCTBHS OKCHIA KalbIUs U HATPHUS ¢ BOJOM (BO3MOKHO HCIOJIb30BaHUE
BUJIEOMATEPHAIIOB), HCCIIEIOBAaHUE CBOMCTB >XECTKOM BOJIbI, Ipollecca TOPEeHHs xKejle3a B
KHCIIOpOoJie  (BO3MOXXHO  HCIIOJIb30BAaHWE  BUIECOMATEPHANIOB), TPU3HAKOB  MPOTEKAHUS



KaueCTBEHHBIX pEaklMi Ha MOHBI: MarHWs, Kajbllus, alFOMUHUS, [IMHKa, xene3a (I1) u xenesa
(IT), meau (1), HaOmroIeHME W OMHMCAHUE MPOIIECCOB OKPAIIMBAHUS TIJIAMEHW MOHAMHU HATPHS,
Kamusl U Kaubliusg (BO3MOXHO HCIIOJNBH30BaHHE BUACOMATEPHUAIIOB), UCCIEI0BaHNE aM(OTEPHBIX
CBOMCTB THJIPOKCHJIa aTFOMUHUS M THIPOKCH/IA IMHKA, PEIICHHE YKCIIEPUMEHTAIBHBIX 33729 TI0
Teme «BaxkHeume MeTamibl U UX COCTUHEHUSD.

XuMus H OKpY:KaLias cpeaa

BemrecTBa u Matepuansl B TOBCEIHEBHOM KM3HU YeloBeKa. be3omnacHoe HCMonb30BaHHe
BEIICCTB M XUMHUYECKHX peakiuii B ObITy. I[lepBas moMoIIb NMpU XUMHYECKUX OXKOrax U
OTPAaBJICHUSIX.

XUMHYECKOE 3arpsi3HEHHE OKPYXkKarollel cpe/pl (MpeaesbHas T0MyCcTUMasi KOHLIEHTPalUs
Beniects, nanee — [1/IK). Pons XxuMuu B pemieHuN 3KOJIOTHIECKUX TPOOIIEM.

Xumuueckuii IKCnepumenm:

n3ydeHue o0pasioB MaTeprasoB (CTEKIIO, CIUIABbl METAJIJIOB, MOJTUMEPHBIE MATEPUATIBI).

Mesicnpeomemmuuie ceasu

Peanu3zanus MeXMmpeaMETHBIX CBSI3€H MPU M3YUEHUHU XUMHH B 9 Kilacce OCYIIECTBISIETCS
4yepe3 UCIHOJb30BaHHWE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TIOHATUH, Tak ¥ TOHATHH,
SIBJISTFOITUXCSI CACTEMHBIMH JIJIs1 OT/ICIbHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO ITUKJIA.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA INPOI'PAMMBI 110 XUMHWHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHMUSA

JJUYHOCTHBIE PE3YJIBTATbI

JIMYHOCTHBIE pe3yJIbTaThl OCBOCHUS MPOTPaMMbl OCHOBHOTO 00IIero o0pa3oBaHHUs
JOOCTUT'AKOTCA B XO04€ 06yquH$[ XUMHUHU B CAUHCTBC y‘~I€6HOI71 158 BOCHI/ITaTeJ'IBHOI\/JI HCATCIIBHOCTHU B
COOTBETCTBUM C  TPAAUIIMOHHBIMH POCCHMCKUMU  COIMOKYJbTYPHBIMH W  JYXOBHO-
HPABCTBEHHBIMHU IICHHOCTSIMU, NMPUHATHIMUA B OOIIECTBE MpaBWJIAMU U HOPMaMH MOBEACHUS U
CIOCOOCTBYIOT MIPOIIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHSI M COITMATN3AINN 00yJarOIIUXCsl.

.HI/ILIHOCTHI)IG pGSYJ'ILTaTI)I 0Tpa>1<a}0T TOTOBHOCTH 06yqafom1/1xcs[ pYKOBOI[CTBOBaTI)CSI
CHUCTEMOHN TO3WTHUBHBIX IICHHOCTHBIX OPHUEHTAIMA U PACHIMPEHHE OIbITa JCSITCIIBHOCTH Ha €&
OCHOBE, B TOM YHCJIE B YACTH:

1) naTpHOTHYECKOr0 BOCTIMTAHHUSA:

LIEHHOCTHOT'O OTHOIIEHUSA K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HACJEAWIO, TMOHUMAaHUs 3HAYCHUS XUMHUYECKOW HAayKH B JKM3HM COBPEMEHHOTO OOIIecTBa,
CIIOCOOHOCTH BIIAJIETh TOCTOBEPHON MHGpOpMAIueil 0 MepeoBbIX TOCTHKEHHUSIX U OTKPBITUAX
MHUPOBOW M OTEYECTBEHHON XMMMHU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHMAX 00 yCTpoiicTBe
MHpa 1 001IecTBa;

2) rpa:kIaHCKOr0 BOCIIMTAHUS:

MPEJCTaBICHUS O COIHUAIBHBIX HOpPMax M MpaBHJIAX MEXKIMYHOCTHBIX OTHOIICHUU B
KOJIJICKTHUBC, KOMMYHHKaTI/IBHOﬁ KOMIICTCHTHOCTHU B 06H.[CCTB€HHO HOHC3H0f/'I,
y4e0HO-HUCCIICIOBATEIIbCKOM, TBOPUECKOH W JPYTrUX BHJAX JACSITEILHOCTH, TOTOBHOCTH K
Pa3HOOOPa3HON COBMECTHOM JESITEIIBHOCTHU NP BHITIOJIHCHUH YUYEOHBIX, TO3HABATEIIbHBIX 3a]1a4,
BBIMIOJTHEHUH XHUMHUYECKHX DJKCIEPUMEHTOB, CO3JaHUHM YYEeOHBIX TMPOEKTOB, CTPEMIICHHUS K
B3aMUMOIIOHUMAHHUIKO W B3aMMOIIOMOIIIU B Hpouecce 3TOI71 y‘IC6H0ﬁ JACATCIIbHOCTH, TOTOBHOCTH
OILICHUBATH CBOE IIOBCACHHUC U HOCTYHKI/I CBOHX TOBapHIHGﬁ C IIO3UlInn HpaBCTBeHHI)IX u
MPaBOBBIX HOPM C YUETOM OCO3HAHHUS MOCIEACTBUIN MTOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHHUA:

MHUPOBO33PEHYECKUE  TPEJICTABICHUS O  BEIIECTBE U  XHUMHYECKOH  pEaKIluw,
COOTBETCTBYIOILLIME COBPEMEHHOMY YPOBHIO Pa3BUTUS HAYKU U COCTaBJISIOLIME OCHOBY JUIS
MOHUMAaHUs CYIIHOCTH HAy4YHOW KApTUHBI  MHUpPa, TMpeACTaBiIeHUS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPHUPOBI, B3aUMOCBS3SX YEIOBEKa C MPUPOTHOM CPeoid, O ponu
XHUMHUHU B ITIO3HAHHUH ITHUX 3aKOHOMepHOCTeI>'I;

IIO3HaBAaTCJIIbHBIC MOTHBBI, HaHpaBﬂeHHBIe Ha nonyquI/Ie HOBBIX 3HaHI/II\/'I 110 XHUMUH,
HEoOXoAuMBIE UIsI OOBSICHEHHWS HAOI0IaeMbIX IIPOIIECCOB W SBJICHUH, IO3HABATEILHOM,
UHGOPMAIIMOHHON U YUTATENBCKON KyJIbTYPHI, B TOM YHCII€ HABBIKOB CAMOCTOSTEIHHON PabOThI
C y4eOHBIMHM TEKCTaMH, CIIPAaBOYHOH JHUTEPATypOH, JOCTYNMHBIMH TEXHUYECKHMMHU CPEICTBAMHU
WH(POPMAITMOHHBIX TEXHOJIOTHH;

WHTEpEC K OOYYEHHWIO M TO3HAHMIO, JTIOO03HATEIHLHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHUI0, POEKTHON W HMCCIEAOBATEIbCKON NEATEIHOCTH, K OCOZHAHHOMY BBIOOpY
HAINpaBJICHHOCTH U YPOBHS 00yUeHUs B JaJIbHEHIIEM;

4) popMuUpOBaHUS KYJLTYPbI 310POBbSI:

OCO3HaHWE IIEHHOCTH JKM3HHU, OTBETCTBEHHOT'O OTHOIICHHS K CBOEMY 3JI0POBBIO,
YCTAaHOBKHM Ha 3JI0pOBbI 00pa3 >KW3HM, OCO3HAHHE MOCIEACTBHI U HEMPHUITHE BPEIHBIX
NpUBbIUEK (YHOTpeOJIEHUS] aJKOTOJsl, HAPKOTHKOB, KypeHHs), HEOOXOAMMOCTH COOJIOJCHUS



npaBui OE30MaCHOCTH TPHU OOpaIlllEeHWH C XUMHUYECKMMU BEIIECTBAMU B OBITY M peaIbHOU
JKU3HH;

5) TpyaoBoro BocnuTaHus:

UHTEPEC K MPAKTHUYECKOMY U3YYCHUIO PodecCuil U Tpyaa pa3indHOrO Poja, YBaKEHUE K
TpyLy U pe3yjbTaTaM TPYAOBOM JAEITEIbHOCTH, B TOM 4YHCJIE HAa OCHOBE NPUMEHEHUs
OPEIMETHBIX 3HAHUW 10 XUMHUH, OCO3HAaHHBIM BBIOOpP HMHIWMBUIYAJTBHOM TpPaeKTOPUU
NPOJOHKEHUS 00pa3oBaHHs C YYETOM JIMYHOCTHBIX HHTEPECOB M CIOCOOHOCTH K XHMMHH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHEemHOW MpopecCHOHANbHON AESITEeIbHOCTH U
pa3BUTHS HEOOXOUMBIX YMEHUN, TOTOBHOCTH aJIalITUPOBATELCS B IPOGECCUOHATILHOU Cpelie;

6) 3K0JI0TMYEeCKOT0 BOCTIUTAHMSI:

9KOJIOTHYECKHU IeIecO00pa3HOe OTHOIICHHE K MPUPOJIe KaK MCTOYHUKY JKU3HH Ha 3emIe,
OCHOBe €€ CYIIECTBOBaHMs, MOHUMAHHE LIEHHOCTH 3/I0pOBOIO M 0€30MacHOro odpasa KHU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (HU3UYECKOMY U IICHXMYECKOMY 3/0pPOBBIO,
OCO3HAHUE IIEHHOCTU COOJIIOICHUS TIPABMIJI OE30MIaCHOTO MOBEICHUS TIPH paboTe ¢ BEIIECTBAMH,
a TaK)K€ B CUTyalUsIX, YTPOXKAIOIIUX 3JOPOBbIO U KU3HU JIIOACH;

CIIOCOOHOCTH TPUMEHSATH 3HAHUS, MOJNydaeMble NpPU H3YyUYECHUU XUMHH, JIJS PEIICHUs
3a71a4, CBSI3aHHBIX C OKPY’KAIOLIEH NPUPOTHON CPENIOH, ISl MOBBIIICHUS YPOBHS 3KOJIOTHYECKON
KyJbTYpbl, OCO3HAHUS INI00ATLHOTO XapaKTepa SKOJIOTHYECKHX MPOoOJieM U MyTeil MX pelleHus
MOCPEJICTBOM METOJ0B XUMUH, HKOJIOTMYECKOTO MBIIUICHHS, YMEHHSI PYKOBOJICTBOBATHCS UM B
II0O3HABATEJILHOM, KOMMYHUKATUBHON U COLUAIIBHON IIPAKTUKE.

METANPEIMETHBIE PE3YJIbTATHI

B cocraBe MerampeIMETHBIX pe3yibTaTOB BBIICISAIOT 3HAUMMBbIE 171 (OPMUPOBAHUS
MHUPOBO33pEHUsI OOIICHAYYHbIE TOHATHUS (3aKOH, TEOpHsl, MPUHIUI, TUNOTe3a, (aKT, CUCTEMA,
MPOIECC, IKCTIEPUMEHT U JPYTOE.), KOTOPBIE UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX
npeaMeTax U MO3BOJISIFOT Ha OCHOBE 3HAHUH M3 ATHX MPeIMeTOB (OPMUPOBATH MPEACTABICHUE O
[EJIOCTHOM HAy4YHOW KapTHHE MHUpPA, U YHHUBEpPCAJIbHbIC YueOHBbIC NEUCTBHS (IO3HABaTEIbHBIC,
KOMMYHHMKAaTHBHbBIE, PETYJATUBHBIE), KOTOpble oOecrnedynBaroT (HOPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENILHOMY IJIAHUPOBAHUIO M OCYIIIECTBICHHUIO Y4eOHOI 1eATeTbHOCTH.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE YUeOHbIe 1eiiCTBUS

ba3oBble JJornueckue 1eMcTBUA:

YMEHHS HCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUIEHH IPU OCBOCHUU 3HAHUM:
pacKpblBaTh CMBICT XMMHYECKUX TMOHATHH  (BBIIEIATH WX XapaKTepHbIE MPU3HAKH,
YCTaHABIIMBATh B3aHMMOCBS3b C JAPYTUMU MOHSTHUSMH), UCTIOIH30BATh MOHATHUS IS OOBSICHEHUS
OTIICNBbHBIX (DAKTOB W SIBJICHHI, BBIOMPATh OCHOBAHUS W KPUTEPHH JUIS KIACCU(DUKAINN
XUMUYECKHUX BEUIECTB U XUMUYECKHUX PEAKUUM, YCTaHABINBATh IPUUNHHO-CIIECTBEHHBIE CBSI3H
MeXIy 0O0BEKTaMU U3YyUEHHUs, CTPOUTH JIOTHUECKUE PAcCyX ACHUS (MHAYKTUBHBIE, 1€ TyKTUBHBIC,
10 AaHAJIOTHH ), Ie7aTh BBIBOJIbI M 3aKIIFOUCHHS;

YMEHHE TPUMEHSATH B MPOIECCE MO3HAHUS MOHATHA (IIPEAMETHBIC W METaINpPEAMETHBIC),
CUMBOJINYECKHE (3HAKOBBIE) MOJENH, HCMOJb3yeMbleé B XUMHUH, MPeoOpa3oBBIBATH MIMPOKO
MPUMEHSEMbIE B XUMHH MOJICIbHBIC MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI JIEMEHTA),
XuMHu4deckas (opMylia ¥ ypaBHEHHE XUMHYECKOW peakuud — TMPU PEIIeHUH ydeOHO-
MO3HABATENbHBIX 3a/lady, C YYETOM OTHX MOJICIBHBIX MPEJICTABICHUN BBISBISITH U
XapaKTepU30BaTh CYIIECTBEHHbIE NMPU3HAKH H3y4aeMbIX OOBEKTOB — XMMHUYECKHX BEIIECTB U
XUMHYECKHX PEaKIIMi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CIEACTBEHHBIE CBSI3U U
MPOTUBOPEYHS B U3YUAEMBbIX IpoIleccaxX U SBJICHUSX.

Ba3oBble nccienoBare/ibckue 1eHCTBUA:



YMEHHE HCIOJB30BaTh IMOCTABJICHHBIC BONPOCHI B Ka4eCTBE MHCTPYMEHTA TO3HAHUSA, a
TakkKe B KayecTBE OCHOBBI i (OPMUPOBAHUS THUIOTE3bl IO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CY>KICHHIA;

NpUOOpPETEHUE OMbITa TO IJIAHUPOBAHUIO, OPTaHHW3AIMU U TPOBEICHUIO yYEHUYECKUX
HKCTIEPUMEHTOB, YMEHHE HA00OJaTh 32 XOJIOM TPOIIECCca, CaMOCTOSITEIbHO IPOTHO3UPOBATD €T0
pe3ynbrar, GopMmynupoBaTh OOOOLIEHUS U BBIBOJBI IO pe3yibTaTaM IPOBEAEHHOTO OIIbITA,
HCCJIETOBAHMsI, COCTABIIATh OTUET O MPOJIENIaHHOM paboTe.

PabGora ¢ undgopmanmeii:

yYMEHHE BBIOUPATh, aHATM3UPOBATH U HHTEPIPETUPOBATH HH(DOPMAIIHIO PA3IMIHBIX BUIOB
1 (GopM Ipe/ICTaBICHUS, ITOTyYaeMyI0 U3 Pa3HbIX HICTOYHUKOB (HAy4HO-TIOMYJIsipHAsl TUTepaTypa
XUMHYECKOTO COJEp)KaHUsA, CHOpaBOYHBIE TMOCOOMs, pecypchl WHTepHETa), KPUTHUYECKU
OIICHUBAThH MMPOTUBOPEUUBYIO M HEIOCTOBEPHYIO HH(OPMAIIHIO;

YMEHHE HCIONb30BaTh W AHAIM3HUPOBATH B MpoIlecce Y4eOHOH W HMCCIEeN0BATEIbCKOU
NEeSTeNIbHOCTH UH(POPMALIHIO O BIUSHUU IPOMBIIIIEHHOCTH, CETLCKOTO X03CTBA U TPaHCIIOPTa
Ha COCTOSIHHE OKPY KAIOIIeH MPUPOTHOMN CPEIbI.

KoMMyHuKaTHBHbBIE YHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBUSA:

YMEHMS 3aJaBaTh BOIPOCH (B XoJe Jauajora W (Wiu) IUCKYCCHM) IO CYILECTBY
oOcyxnaemMoil Tembl, (OpPMYIHpPOBaTH CBOM MPEAJIOKEHUS OTHOCUTEIHHO BBIOJIHEHUS
peJIOKEHHON 3a1a4H;

YMEHHUS MPEACTABIIATH MOMyYECHHBIE PE3YJIbTAThI IO3HABATEIHLHON ACSITEILHOCTH B YCTHBIX
U THUCHbMCHHBIX TEKCTax; JeNaTh IPE3CHTALNI0 PE3yJIbTaTOB BBIMOJHCHUS XHUMHYECKOTO
JKCTIEpUMEHTa (J1Ta0OpaTOPHOTO ONBITAa, JA0OPATOPHON pPAOOTHI MO HWCCICAOBAHUIO CBOWCTB
BEIIECTB, y4€OHOTO MPOEKTA);

yMEHHS y4eOHOTO COTPYIHHUYECTBA CO CBEPCTHHKAMHU B COBMECTHOM IMO3HABATEIHHOU U
HCCJICIOBATENILCKON NIEATENHbHOCTH MPU PEHICHHH BO3HUKAIOMIMX MPOOJeM Ha OCHOBE yuéra
00X HWHTEPECOB M COTJACOBAaHHS NO3HMIUK (0O0CYXIeHUs, OOMEH MHEHHUSMH, «MO3TOBBIC
HITYPMbD», KOOPAUHALIUA COBMECTHBIX JACHCTBHIA, ONpeiesieHe KPUTEPUEB MO OIIEHKE KauecTBa
BBITIOJTHEHHON paOOTHI U IPyTHE).

PeryasiTuBHble yHHBepcabHble YUeOHbIE 1eCTBHS:

YMEHHE CaMOCTOSITENIFHO OMPEACTATh eI IeATeIbHOCTH, UIAHUPOBATh, OCYIIECTBIISTD,
KOHTPOJIUPOBATh U TPU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO JEATEIbHOCTh, BBIOMpATH
HaubOonee H(PQEeKTUBHbIE CHOCOOBI pelIeHHs Y4YeOHBIX M TO3HABATENBHBIX  3ajad,
CaMOCTOSITEIILHO COCTABJIATh WJIM KOPPEKTHPOBATH MPEAJIOKEHHBIM aNrOpPUTM ACUCTBUN TpU
BBITIOJTHCHUH 3aJJaHUi ¢ Y4ETOM TMONYYCHHsS] HOBBIX 3HAHHA 00 H3ydaeMbIX OOBEKTaxX —
BEIIECTBAX M PEAKIHUSIX, OLIEHUBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJIbTaTa 3asBJICHHON IENH,
YMEHHE HUCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEAJiaraéMble B YCJIOBHH 3a/IaHUH.

MNPEAMETHBIE PE3YJIBTATbBI

B cocraBe mnpeaMETHBIX pE3yNbTAaTOB IO OCBOCHHUIO OO0S3aTENLHOTO COJEPIKAHHMS,
YCTAHOBJICHHOTO JIaHHOW (enepasibHOW paboyell TpOorpamMMoOM, BBIJCISIIOT: OCBOCHHBIC
o0ydJalImUMHUCS Hay4yHble 3HAHUS, YMEHUS M CIOCOOBI JAeWcTBUiA, crnenuduueckue A
npeaMeTHOW o0nacTu «XUMHUS», BHIBI ACSITEILHOCTH IO TOTYYEHUIO HOBOTO 3HAHUS, €ro
WHTEPIIPETAINH, TPEOOPA30BAHUIO U IPUMEHEHUIO B PA3IMYHBIX YUYCOHBIX U HOBBIX CHTYyAITHSIX.

K koniy oOydenus B 9 kjacce mpeaMeTHbIE pe3ysbTaTbl Ha 0a30BOM YpPOBHE JOJIKHBI
OTpakaTb cHOPMHUPOBAHHOCTH Y 0OYHAIOIINXCS YMEHUH:

® pacKphIBaTh CMBICT OCHOBHBIX XWMHUYECKUX MOHSITUNA: XUMHUYECKUN 3JIEMEHT, aToM,

MOJIeKyJa, UOH, KATHOH, aHUOH, ITPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, BAJIEHTHOCTD,



AIIEKTPOOTPULIATEILHOCTh, CTENEHb OKHUCIIECHHS, XUMHUYECKas pPEaKIus, XUMHUYEcKas
CBsI3b, TEIUIOBOHM A(DPEeKT peakiuu, MOJab, MOJSPHBIA 00BEM, pacTBOP, AIEKTPOJIUTHI,
HEDJIEKTPOIUTHI, DJIEKTPOTUTHYECKAs] JTUCCOLMAIUS, pEaklUd HMOHHOTO OOMeHa,
KaTaJn3aTop, XHMHUYECKOe paBHOBecHe, OOpaThMble M HeOOpaTUMBbIe pEaKIHH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE ~ PEaKLUU,  OKUCIUTENb,  BOCCTAHOBUTEIIb,
OKHUCJICHHE M BOCCTaHOBJICHHE, aJJIOTponus, amMpOTepHOCTb, XUMHUYECKas CBSI3b
(koBalleHTHasi, HOHHAs, MeTa/NIM4yecKas), KpUCTAIIMYecKas pemérka, KOppo3us
METAJIJIOB, CIUIaBbl, CKOPOCTb XMMHYECKOH peakLUuu, MpeneabHO I0IyCTUMAas
koHueHrtpauus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKMX MOHATUH M NPUMEHSTH 3TU
TIOHSITHUS TIPU OTIMCAHUY BEIIECTB U X MPEBPAICHUH;

HCIOJIb30BaTh XHMMYECKYI0 CHUMBOJIMKY JJIi COCTaBleHUS (OpMyJl BEUIECTB U
YPaBHEHUN XUMUYECKUX PEAKLIUI;

ONpeeNaTh BaJCHTHOCTh U CTENEHb OKUCICHHS XHUMUYECKUX DJJIEMEHTOB B
COEIMHEHUAX PA3JIMYHOIO COCTaBa, MPHUHAMIEKHOCTh BELIECTB K ONpPEAEIEHHOMY
KJIacCy COEAMHEHUN Mo (opMmyliaM, BUA XUMUYECKOW CBs3U (KOBAJICHTHAs, MOHHAS,
METaJlJIM4YecKasi) B HEOPraHWYECKUX COEAMHEHHMAX, 3apsi]i HMOHA II0 XUMHUYECKOU
dopMyiie, XapakTep Cpelbl B BOJHBIX PACTBOpPAX HEOPTaHWYECKUX COEIMHEHUM, TUI
KPUCTAJUIMYECKON peMIETKA KOHKPETHOIO BEIIECTBA;

packpsiBaTh cMmbica Ilepuoanmdeckoro 3akona [[. . MenaeneeBa u A€eMOHCTPUPOBATH
ero NMOHMMAaHUE: OMUCHIBATh U XapaKTepu3oBaTh TabnuuHyio ¢popmy Ilepuoanueckoit
CHUCTEMBl XMMHUYECKHX OJJIEMEHTOB: pa3nuyaTh TMOHATUS «TJaBHas mnoiarpynmna (A-
rpynmna)» u «mnobouynas mnoxarpymmna (b-rpynma)», manele u OosblMe HEPUOJBI,
COOTHOCHUTh O0O3HAuU€HUs, KOTOpbIE MMEIOTCSI B IEPUOAUYECKOW Tabnuie, ¢
YHCIOBBIMU XapaKTEPUCTUKAMU CTPOEHUS aTOMOB XMMHYECKHX AJIEMEHTOB (COCTaB U
3apsij sapa, o0IIee YUCIo JIEKTPOHOB U PACHPEEICHUE UX 0 AIEKTPOHHBIM CIIOSIM),
OOBSICHATH O00IIMEe 3aKOHOMEPHOCTH B HM3MEHEHHWH CBOMCTB 3JIEMEHTOB M HX
COEJIMHEHUI B Ipejienax MajiblX MEpUOJIOB U TJIABHBIX MOATPYNI C YYETOM CTPOEHUS
UX aTOMOB;

KJIacCU(UIMPOBATh XMMHUYECKHUE AJIEMEHTbI, HEOPraHUYECKHE BEIIECTBA, XUMHUECKHE
peakuuu (IO YHCIy W COCTaBy Y4YacTBYIOIIMX B PEAKIMH BELIECTB, MO TEIUIOBOMY
sddekTy, Mo N3MEHEHUIO CTETIEHEH OKUCICHUS XUMHUECKHUX 3JIEMEHTOB);
XapakTepu30BaTh (OMUCHIBATh) OOIIME W CHEHU(PUYECKHE XUMUYECKHE CBOMCTBA
MPOCTHIX U CIIOKHBIX BEIIECTB, MOATBEPK/1asi ONMMCAHUE MPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHUIN COOTBETCTBYIOIINX XUMUYECKUX PEAKIUH;

COCTaBJISITh YPABHEHHUS JIEKTPOJIUTUUECKONW JUCCOUMALMU KUCIIOT, IIETO0YEH U COJIEH,
IIOJIHBIE U COKpALIEHHBIE YPABHEHUS PEaKIMi HOHHOIO OOMEHa, YpaBHEHUS peaKlUi,
MOATBEPKJAMOIINX CYIIECTBOBAHME TI'E€HETUYECKOW CBS3M MEXAY BEIIECTBAMH
Pa3IMYHBIX KJIACCOB;

pPacKpbIBaTh CYIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUIl MOCPEACTBOM
COCTaBIICHUS SJIEKTPOHHOTO OajaHca STUX PEaKIuii;

MIPOTHO3UPOBATh CBOWMCTBA BEUIECTB B 3aBHCHUMOCTH OT HUX CTPOCHMS, BO3MOXKHOCTH
MPOTEKAHUsI XUMUYECKHUX IPEBPAILCHHUI B Pa3IMUHBIX YCIOBUSIX;

BBIYHUCIISITH OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BEILIECTB, MaCCOBYIO
JIOJIF0 XMMUYECKOT0 3JIeMEHTa 10 (hopMylie COeTUHEHHUsI, MACCOBYIO JIOJIO BEIIECTBA B
pacTBope, MPOBOJUTH PACUETHI 0 YPABHEHUIO XUMHUECKON pEeaKIH;



coOnrofaTh mMpaBuia TMOJB30BAHUS XMMHYECKOM TOCYyJOH U J1abopaTOpHBIM
o0opynoBaHHEM, a TaKkKe MpaBuia OOpalleHUs C BEIMIECTBAMU B COOTBETCTBUU C
WHCTPYKIUSMHA TIO BBITIOJTHEHHUIO JIA0OPATOPHBIX XUMUYCCKUX OTBITOB 1O TIOTYyUCHUIO
1 cOOMpaHUIO Ta3000pa3HBIX BEIIECTB (AaMMHAKa U YTIIEKUCIIOTO Ta3a);

MIPOBOAMTH PEAKIIMH, MOATBEPKIAIONINE KaUyeCTBEHHBIH COCTaB Pa3jMYHbIX BEIIECTB:
pacmo3HaBaTh ONBITHBIM MYyTEM XJIOpHA-, OpoMuI-, WOAMI-, KapOoHat-, (ocdar-,
CWJIMKAT-, Cynb(]ar-, THIAPOKCHI-UOHBI, KATHOHBI AaMMOHHS M HWOHBI HW3YYCHHBIX
METAJIJIOB, MPUCYTCTBYIOIIME B BOAHBIX PACTBOPAX HEOPTraHUIECKHX BEIICCTB;
MIPUMECHSTh OCHOBHBIC OTICPAIlUU MBICTUTEILHON NEATeIPHOCTH — aHAU3 W CHUHTE3,
CpaBHCHHE, OOOOIICHNE, CUCTCMATH3AIHMIO, BBISBICHUE MPHUYNHHO-CIICICTBEHHBIX
CBsI3€l — JUISl M3Yy4YEHUS] CBOWCTB BEUIECTB M XMMHUYECKHX PEAKIHMil, €CTECTBEHHO-
HAay4YyHbIE METONbI TMO3HAaHUS — HaAONMIOJIEHHWE, W3MEpPEHUEe, MOJCIUPOBAHUE,
AKCIIEPUMEHT (peasibHbIil U MBICJICHHBIN).



TemaTnveckoe MIIAHUPOBAHME

9 KJIACC

Ne i/

Pazgea 1.

1.1

1.2

1.3

HaumeHoBaHue pa3ie/ioB U TeM
MPOrpamMmmbl

BemecTBo M XMMHYECKHE PeaKIIUH
[ToBTOpeHue u yriayOnenue 3HaHUN
OCHOBHBIX Pa3/eyioB Kypca 8 kjacca
OcCHOBHBIE 3aKOHOMEPHOCTH XMMHYECKHX
peakuui

ONEKTPOIUTHYECKAS TUCCOLUALUS.
XUMHYECKUE PEAKIIUU B pacTBOPAX

Htoro no pazneny

Pazgea 2.

2.1

2.2

23

2.4

HeMeTanasl M UX coeTHHEHUS

OO01as XapakTepUCTHKa XUMHUYECKUX
aneMeHToB VIIA-rpynmnsl. ["anorenst
OO01as xapakTepucTUKa XUMUYECKUX
anemeHToB VIA-rpynmnsl. Cepa u eé€
COCIMHEHUS

OO011as XapakTepUCTHKA XUMHYECKUX

aneMeHTOB VA-rpymisl. A30T, pochop 1 ux

COCAMHEHUS
OO011as XapakTepUCTHKA XUMHUECKUX
aneMeHToB IVA-rpynmnsl. Yriepon u
KPEMHUU U UX COCUHECHUS

KoanuecTBo 4acoB

Bcero

17

KonTpoJbHbie
padoThI

IIpakTHYeckue
padoThbI

JICKTPOHHBIE
(un¢posbie)
o0pa3oBaTe/ibHbIE

pecypcbl

bubmuoreka [JOK
https://m.edsoo.ru/7f41a636

bubmmoreka [IOK
https://m.edsoo.ru/7f41a636

Bbu6nuoreka [JOK
https://m.edsoo.ru/7f41a636

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

bu6mmorexa [IOK
https://m.edsoo.ru/7f41a636

Bbubnuoreka [JOK
https://m.edsoo.ru/7f41a636

bubmuoreka [JOK
https://m.edsoo.ru/7f41a636




Htoro no pazneny

Pa3nen 3. Merasliibl M HX COeTHHEHHUS

3.1 OO06111e cBOMCTBA METAIIJIOB

3.2 Baxueiinime MeTayibl U UX COSTUHEHUS

Hroro no paszneny

Pa3zpnen 4. Xumus u oxkpy:xaomas cpeaa

4.1 BemectBa 1 MaTepuaisl B )KU3HU 4EJIOBEKA
Uroro no pazgeny
PesepBHoe Bpems

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME

25

16

20

68

bubmuoreka [JOK
https://m.edsoo.ru/7f41a636

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

bubmuoreka [JOK
https://m.edsoo.ru/7f41a636

bubmuoreka [JOK
https://m.edsoo.ru/7f41a636




IToypouHoe miIaHUpPOBaHHE

9 KJIACC
Ne
wn Tema ypoka

[Tepuoauueckuii 3aK0OH.
[lepuoanueckas cucrtema
XUMHYECKHUX 31eMeHTOB /JI. 1.
Menneneena

3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB XMMHYECKUX 3JICMCHTOB
MEPBBIX TPEX MEPUOIOB
Knaccudukanmst 1 HOMeHKIaTypa
HEOPTraHUYECKHUX BEILECTB

Bunpl XuMHu4ecKou CBSI3U U TUIIBI
KPUCTAIUIMYECKUX PELIETOK
Kontponbnas padota Nel o teme
«IToBTOpEHUE u yriryoneHue
3HaHUI OCHOBHBIX pa3/iesioB Kypca
8 Kitacca»

Knaccudukanmst XumMuaeckux

peakuuii Mo pa3IuyHbIM MIPU3HAKAM

IToHsiTHE O CKOPOCTU XMMHUYECKON

pcaKknuu. ITonsiITHE O TOMOTEHHBIX 1

reTCPOrCHHLIX PCAKIUAX

ITonsATHE O XUMHUECKOM
paBHOBecuH. DAKTOPBI, BIUAIOLINE

KoanuyecTBO 4acoB

Bcero

KonTtpoibHble
padoThI

IIpakTHYeckue
padoThbI

Jlara
U3YYeHHS

DJIeKTPOHHbBIe N (ppoBbIE
o0pa3oBaTe/ibHbIE

pecypcebl

bubmuoreka [JOK
https://m.edsoo.ru/00adb59e

bu6mmoreka [IOK
https://m.edsoo.ru/00adb6b6

bu6mmoreka [IOK
https://m.edsoo.ru/00adb7e2

bubmuoreka [JOK
https://m.edsoo.ru/00adbac6

bu6mmoreka [IOK
https://m.edsoo.ru/00adbcb0

bu6mmoreka [IOK
https://m.edsoo.ru/00adbe9a

bubmuoreka [JOK
https://m.edsoo.ru/00adc28¢




10

11

12

13

14

15

16

17

Ha CKOPOCTbh XUMHUUYECKOU PEaKInu
Y TIOJIOKEHUE XUMHUUECKOTO
paBHOBECHS

OKHUCIIUTEILHO-
BOCCTAaHOBUTEIIbHbBIE PEAKIINH

Teopust 2IEKTPONTUTHYECKOU
aucconyanuu. CUIbHbIE U ci1a0ble
JIEKTPOJIUTHI

HonHbIe ypaBHEHHsI peaKIuil

XHUMHUYECKHE CBOMCTBA KUCJIOT U
OCHOBAaHMH B CBETE IIPEACTABICHUI
00 3JEKTPOIUTHYECKOM
JIHCCOIHAITH

XHUMHUYECKHE CBOMCTBA COJICH B
CBETE MpeACTaBIeHU 00
AJIEKTPOJIUTUYECKON JUCCOMALINHI

[TonsiTne o rumponunse conen

O0001IeHYE ¥ cCUCTEMATU3 AU
3HAHUHI

[TpakTuyeckas padora Ne 1.
«Pemienne 3KkCriepuMEHTaIbHbBIX
3a1a49»

Kontponbnas padota No2 o teme
«ONeKTpoNUTHIECKast
arcconranus. XMuMUIeCKUe
peakiuu B pacTBOPAX»

bubmuoreka [JOK
https://m.edsoo.ru/00adcade

bu6mmoreka [IOK
https://m.edsoo.ru/00adcd68

bu6mmoreka [IOK
https://m.edsoo.ru/00add448

bubmuoreka [JOK
https://m.edsoo.ru/00add5d8

bubmuoreka [JOK
https://m.edsoo.ru/00add8b2

bu6mmoreka [IOK
https://m.edsoo.ru/00add9d4
Bbub6nuoreka [JOK
https://m.edsoo.ru/00addd12

bubmuoreka [JOK
https://m.edsoo.ru/00addbfa

bubmuoreka [JOK
https://m.edsoo.ru/00addec0




18

19

20

21

22

23

24

25

26

OO0mast XapakTeprCcTUKA TaJIOTCHOB.
XUMHUYECKUE CBOMCTBA HA IPUMEPE
xJjiopa

XnopoBogopoa. CoJisiHast KUCIOTA,
XUMUYECKHUE CBOMCTBA, MOIYUYEHUE,
MIPUMEHEHUE

[TpakTrueckas padota Ne 2 o Teme
«ITonmyueHne COMATHON KHUCITOTHI,
H3y4eHHUE €€ CBOWCTB»

Brruncnenus no ypaBHeHHUIM
XUMHUYECKHUX PEAKLNN, ECIITU OJUH
U3 PEareHToB JIaH B U30bITKE

OOm1ast xapaKTepUCTHKA FIIEMEHTOB
VIA-rpynmbt

ANOTpOnHbIE MOAU(UKALINN CEPBI.

Haxoxnenune cepsl u eé
COEMHEHHI B IPUPOJIE.
XHUMHYECKUE CBOMCTBA CEPBI
CepoBoziopoj, CTpoeHue,
buznyecKre 1 XUMHUYECKUE
CBOICTBa

Oxcunpl cepol. CepHasi KHCIIOTA,
(bU3UYECKre U XUMUYECKHE
CBOWCTBA, IPUMEHEHUE

XUMHUYECKUE PEAKLIUH, JICKAILIKUE B
OCHOBE IPOMBIIIUIEHHOTO CIoco0a
ITOJIyYEHUS CEPHOU KUCIIOTHI.
XHUMUYECKOE 3arpsi3HEHUE

bubmuoreka [JOK
https://m.edsoo.ru/00addfe2

bubmuoreka [JOK
https://m.edsoo.ru/00ade104

bu6mmoreka [IOK
https://m.edsoo.ru/00ade348

bu6mmoreka [IOK
https://m.edsoo.ru/00ade488

Bbub6nuoreka [JOK
https://m.edsoo.ru/00ade64a

bubmuoreka [JOK
https://m.edsoo.ru/00ade64a

bubmuoreka [JOK
https://m.edsoo0.ru/00ade802

bu6mmoreka [IOK
https://m.edsoo.ru/00adea28

bu6mmoreka [IOK
https://m.edsoo.ru/00adec8a




27

28

29

30

31

32

33

34

OKpYKaroILIEH cpeabl
COEMHEHHSIMHU CEPbI

Brruncnenne MmaccoBou 10au
BBIX0/Ia TPOYKTA PEaKIUU

OO0mas XxapakTeprCcTHKA SJICMCHTOB
VA-rpynnsl. A30T,
pacnpocTpaHeHue B IPUPOJE,
(bU3UYECKre U XUMUYECKHE
CBOMCTBA

AMMHaK, ero (pu3nyecKue u
XUMHYECKHUE CBOMCTBA, MOTyYEHUE
Y IPUMEHEHUE

[TpakTuyeckas pabora Ne 3 o Teme
«ITomydyenne amMmmuaka, u3ydeHue
€ro CBOMCTB)»

A3oTHas KucioTa, e€ pusndeckue u
XMMHYECKHE CBOMCTBA

Hcnonb3oBaHre HUTPATOB U COJIEH
aMMOHHS B KQUe€CTBE MUHEPATIbHBIX
yaoopeHuit. Xumuueckoe
3arpsi3HEHUE OKPY KaIoIIEel cpeibl
COCMHEHUSIMH a30Ta

®docdop. Oxcun pochopa (V) u
dbochopnas kucnora, puzndeckue u
XUMHUYECKHE CBOICTBA, MOIyYCHHE
Hcnonp3oBanue GocdaToB B
KayecTBE MUHEPAIbHBIX
ynoOpeHuit. 3arpsi3HeHHE

bu6nmmoreka [IOK
https://m.edsoo.ru/00adec8a

bu6mmoreka [IOK
https://m.edsoo.ru/00adeeab

bu6mmoreka [IOK
https://m.edsoo0.ru/00adf004

bu6muoreka [JOK
https://m.edsoo.ru/00adf180

bubmuoreka [JOK
https://m.edsoo0.ru/00adf306

bubmuoreka [JOK
https://m.edsoo.ru/00adf518

bu6mmoreka [IOK
https://m.edsoo.ru/00adf68a

bu6mmoreka [IOK
https://m.edsoo.ru/00adfc20




35

36

37

38

39

40

41

42

43

NIPUPOIHOH cpenbl pocdaramu

Yraepon, pacipocTpaHEHHE B

npupoje, Gu3nIecKue u
XHUMUYECKHE CBOWCTBA

Oxcuppl yriaepoaa, ux pusnueckue

Y XMMHYECKHE CBOMCTBA.
DKOJIOTHYECKHUE TIPOOIIEMBI,

CBs3aHHBIC C OKCUIOM YTJI€poaa

av)

VYroapHasa KUCIOTa U €€ COJIN

[Tpaktuyeckas pabora Ne 4 o Teme
"[losryueHne yriaekucioro rasa.

KauectBenHnas peakuus Ha
KapOoHaT-HOH"

HepBOHa‘{aJ'ILHBIe IMOHSATHS 00
OpraHn4CCKUX BCIICCTBAX KaAK O

COCIMHEHMX yIIIepoaa
Kpemuuii u ero coennHeHus

[TpakTuyeckas padora Ne 5.

Pemenne OKCIICPUMCHTAJIbHBIX

3a7a4 o teMme «BaxHenmue

HEMCTAIJIbI U UX COCOAUHCHUS»

Konrponsnas padora Ne3 o treme
«Bakueime HeMeTaJUIEI U UX

COEIUHEHUS

OOm1ast xapaKTepUCTHKA

bu6mmoreka [IOK
https://m.edsoo.ru/00adfd9c

bu6mmoreka [IOK
https://m.edsoo.ru/00adfebe

bu6mmoreka [IOK
https://m.edsoo.ru/00aec006¢

Bbub6nmoreka [JOK
https://m.edsoo.ru/00ae027¢

bubmuoreka [JOK
https://m.edsoo.ru/00ae054¢

bu6mmoreka [IOK
https://m.edso00.ru/00ac080a

bu6mmoreka [IOK
https://m.edsoo0.ru/00ac0bf2

bu6mmoreka [IOK
https://m.edsoo.ru/00aec0el8

Bbu6mmoreka [JOK
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45

46

47

48

49

50

51

52

53

XUMHYECKUX IIEMEHTOB —
MeTaJUI0B. MeTtajuinueckas CBs3b U
METAJUTMYECKas KpUCTaInyecKas
pemérka. PU3n4YeCKUe CBOMCTBA
METaJUIOB

XHUMHYECKUE CBOMCTBA METAIIIOB.
DNEKTPOXUMHUECKHUN Psift
HaIpsHKEHUN METaJUIOB

OO61ue cnocoObl MOTyYeHHUS
MeTaiaoB. CiiaBel. Beranciaenus
M0 YPaBHEHHSIM XUMUYECKUX
peakiuii, eciii OMH U3 PEarcHTOB
COJICPKUT TIPUMECH

ITonstue o KOppO31uUu MCTAJIJIOB

[llenounbie METaJIIbI

Oxcuapl ¥ THAPOKCHUIBI HATPUS U
KaJIns

lenoyno3eMeIbHBIE METAIbI —
KaJILIIUHA ¥ MarHUi

Bakueiinume coeTMHEHNUA KaJIbIU

O0001IeHYE ¥ cCUCTEMATU3 AU
3HAHUH

JKécTtkoCcTh BOIBI U CIOCOOEI €6
yCTpaHEHUs

[TpakTryeckast padora Ne 6 o Teme

https://m.edsoo.ru/00ae103e

bubmuoreka [JOK
https://m.edsoo.ru/00ael 156

bubmuoreka [JOK
https://m.edsoo.ru/00ael 156

bubmuoreka [JOK
https://m.edso00.ru/00ac1278

bu6mmoreka [IOK
https://m.edsoo.ru/00ae14b2
Bbub6nuoreka [JOK
https://m.edsoo.ru/00ac14b2
bubmuoreka [JOK
https://m.edsoo.ru/00ael5e8
bu6mmoreka [IOK
https://m.edsoo.ru/00ael5e8

bubmuoreka [JOK
https://m.edsoo0.ru/00ac1886

bu6mmoreka [IOK
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55

56

57

58

59

60

61

62

63

"KEcTKOCTL BOBI M METOJBI €6
ycTpaHeHus"

ATTOMUHUNA

AmM@doTepHbIE CBOWCTBA OKCUAA U
TUAPOKCH]IA

Keneso

OKCHUIbI, THIPOKCUJIBI U COJIH
xenesa (I1) u sxenesa (III)

O06001IeHYE ¥ CUCTEMATU3 AL
3HAHUI

[TpakTuyeckas padora Ne 7.
PeleHne skcriepuMeHTAIBHBIX
3a1a4 1o reme «Baxueiimune
METaJUIBI U UX COCUHEHUS

Boruncnenus no ypaBHEHUsIM
XUMHYECKHUX PEaKIIHii, eCIU OJUH
U3 pCarcHTOB 1aH B I/136BITKG NI
COAEPKUT pUMecH. Beruncnenus
MAaCCOBOM J0JIA BBIXOJA MPOJTYKTa
peakiuu

O06001IeHNE U CHCTEMATH3ALIHS
3HAHUH

Kontponbnas padota Ne4 o teme
«Baxkneinine MeTaibl U UX
COEIMHEHUS»

BemectBa u marepuaisl B

https://m.edsoo.ru/00aelae8

bu6nmmoreka [IOK
https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
https://m.edsoo.ru/00aelc64
bu6muoreka [JOK
https://m.edsoo.ru/00ae1d86

bu6mmoreka [IOK
https://m.edsoo.ru/00ae35e6

bubmuoreka [JOK
https://m.edsoo.ru/00ae3de8

bubmuoreka [JOK
https://m.edsoo.ru/00ael1750

bu6mmoreka [IOK
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65

66

67

68

MOBCEHEBHOW )KU3HU YEJIOBEKA
XHUMUYECKOE 3arpsi3HEHUE
OKpYKaloIleu cpeapbl

Posip xumuu B perieHun

AKOJIOTMYECKUX MPOOIeEM
PezepaHblii ypok. O0001eHne 1
cucTemMaTu3auus 3HaHUI
PesepBHbIil ypok. O6001IeHIE 1
cUcTeEMaTu3alus 3HaHU!

PesepBHbIitl ypok. O6o0IeHHE 1
CHCTEMAaTH3aINis 3HAaHUH

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

https://m.edsoo.ru/00ae3f50
bu6mmoreka [IOK
https://m.edsoo.ru/00ae4270
Bbub6nuoreka [JOK
https://m.edsoo.ru/00ae4270
bubmuoreka [JOK
https://m.edsoo.ru/00ae0d0a
bu6mmoreka [IOK
https://m.edsoo.ru/00adb33c
bu6mmoreka [JOK
https://m.edsoo.ru/00ad9cb2




YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA3OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJIBI 1151 VAEHUKA

METOANYECKHUE MATEPUAJIBI U1 YYUTEJIA

OUP®POBBIE OBPA3ZOBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET
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