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1. MACIIOPT PABOYEM ITPOT'PAMMBI

IHosscHuTeIbHAA 3aMIUCKA

PaGouass mporpamMMa mo ydeOHOMY HpeaMeTy «XHMHsS» COCTaBlicHa Ha
OCHOBE  (peliepajbHOTO KOMIIOHCHTAa TOCYIApPCTBEHHBIX  00pa30BaTEIbHBIX
CTaHJapTOB OOIIETO

[Tpuka3 Munuctepcrsa npocsenieHuss PO or 31 mas 2021 r. N 287 "O0
yTBEpXKIeHUH (heZiepalbHOTO rOCyIapCTBEHHOTO 00Pa30BaTEIbHOTO CTaHIapTa
OCHOBHOTO 00111eT0 00pazoBaHus"

Pabouas nporpamma pazpadorana Ha ocHope ®I'OC OOO IIpuka3 MuHucrepcTBa
oOpazoBanus u Hayku P® ot 17 nekadps 2010 . N 1897 "O6 yrBepxkaeHuun
denepanbHOro ToCyIapCTBEHHOTO 00pa30BaTEIbHOTO CTaHapTa OCHOBHOTO
oO1ero oopa3zoBanus" (C USMEHEHUSIMU U JOTIOTHEHUSIMHU )

C u3MEHEHUSIMU U JOITIOJIHCHUSMU OT:

29 nexabps 2014 1., 31 gexadps 2015 ., 11 nekadps 2020 r., 8 Hos16ps 2022 1., 27
nekabps 2023 1.

Obwas xapakmepucmura y4ebHo20 npeomema

OCHOBHBIMH TPOOJIEMAMU XUMHH SIBJISIFOTCS. U3YYEHHE COCTaBa U CTPOCHHUS
BEIECTB, 3aBUCUMOCTH HMX CBOWCTB OT CTPOCHHS, KOHCTPYHMPOBAaHHUE BEIICCTB C
3aJlaHHBIMH  CBOMCTBAMHU, HCCIEAOBAHME  3aKOHOMEPHOCTEH  XMMHYECKUX
NpEeBpallleHud U TyTeW yIpaBieHUS HMU B IEJSIX TIOJYYECHHS BEIIECTB,
MaTepuaioB, YHepruu. [1o3TomMy, Kak OB HU Pa3TMYAINCh aBTOPCKUE TIPOTPAMMBI U
YU4E€OHUKH IO ITyOMHE TPAKTOBKH M3y4aeMbIX BOIIPOCOB, UX yUEOHOE COlepKaHne
JOJDKHO 0a3upoBaThcs Ha COMCPYKAHWM TPUMEPHOW TMPOTPAMMBI, KOTOPOE
CTPYKTYPUPOBAHO IO MIeCTH Oyokam: MeTo/bl MO3HAHKS BEMIECTB M XUMHUYECKUX
SABICHUM. OKCIEpUMEHTAJIbHBIE OCHOBBI XHMMHHU; BemiectBo; Xumuueckas
peakmus; DJIeMEHTapHBIC OCHOBBI HeOopraHWdeckor xumuu; IlepBoHaYa bHBIC
MPENICTaBICHUS 00 OpraHNYECKHUX BemecTBaxX; XUMUs 1 ®Ku3Hb. ColepkaHue dTUX
y4eOHBIX OJIOKOB B aBTOPCKHX MPOTPaMMaX MOXET CTPYKTYPHPOBATHCS MO TEMaM
U JIETAJIU3UPOBATHCS C YYETOM aBTOPCKUX KOHLEMLUM, HO JIOJDKHO OBITh
HaAIPaBJICHO Ha JOCTIKEHHUE TeIel XUMUYECKOTO 00pa30BaHusI.

Hean



H3yuenue XuUmuu HA YypOo6HE OCHOBHO20 06”46’20 06pa3oeanuﬂ HanpaeJjieHo

Ha 0ocmuyceHue cnedyrouiux uenei:

©0CBOEHHE Ba'KHEHIIUX 3HAHMIT 00 OCHOBHBIX MOHATUIX M 3aKOHAX XUMUU,

XHUMHYECKOU CHUMBOJIUKE,

*0BJIA/ICHHEC YMCHHAMMU Ha6J'HOI[aTI> XUMHWYCCKHUC ABJICHUA, IIPOBOAUTH
XUMHYECKUU OKCIICPUMCHT, IIPOHU3BOAUTL PACUCTBI HAa OCHOBC XHUMHYCCKHX

(dbopMyI BELIECTB U YpaBHEHUI XUMUYECKUX PEAKIINA;

epa3BUTHUE I1I03HABATCIIbHBIX MHTCPECOB U MHTCIVICKTYaJIbHBIX crocoOHOCTEH
B IIpoHecCCc IIPOBCACHHA XHMHUYCCKOIO JOKCIICPHUMCHTA, CaMOCTOATCIBHOI'O
HpI/IO6pCTeHI/I$I 3HAHMH B COOTBETCTBHMU C BO3HHKAOMUMHN JKU3HCHHBIMHA

MOTPEOHOCTIMU;

®BOCIIMTAHME OTHOIICHUA K XMMHH KaK K OJHOMY H3 Q)YHHaMeHTaJIBHBIX

KOMITIOHCHTOB €CTCCTBO3HAHUS U JJICMCHTY O6IH€‘{€JIOB€‘{CCKOI>'I KYJIBTYPHI;

elpUMEHEeHHMe TMOJYYEHHbIX 3HAHMH W yYMeHHMH Ui 0e30MacHOro
UCIOJIb30BaHUS BEIIECTB M MaTepHalioB B OBITY, CEIbCKOM XO3siiCTBE U Ha
IPOU3BOJICTBE, PEIICHHUS] MPAKTHUECKUX 337ad B [OBCEIHEBHOM KHU3HHU,
NPENYNPEKICHUS SIBICHHUM, HAHOCSIIMX BPEJ 30POBBIO YEJIOBEKA U OKPYKAOIIEH
cpeze.

[Iporpamma mpemycmarpuBaeT (OPMUPOBAHHME Y Yy4YalIUMXCS OOLIECYYEOHBIX
YMEHUM W HaBBIKOB, YHUBEPCAJIbHBIX CIOCOOOB JEATENbHOCTH M KIIFOUEBBIX
KOMIIETeHIIM. B 3TOM HampaBieHuu npuoOpUTeTaMU A y4eOHOTo MpeameTa
«XHMHS» Ha CTYIIEHH OCHOBHOTO OOIIET0 00pa30BaHus SBISIOTCS: UCIOJIb30BAaHUE
JUIS  TIO3HAHHUSI OKPY)KAIOIIETO0 MHpa pa3IMYHBIX METOAOB (HaOMIOACHMS,
U3MEPEHUS, OIbIThI, SKCIIEPUMEHT); MPOBEJICHUE MPAKTUUECKUX U JIaDOPATOPHBIX
paboT, HECIIOKHBIX SKCIIEPUMEHTOB U ONMHMCAHHUE UX PE3YNIbTaTOB; HCIOIb30BAHUE
JUISL pelleHUs] TO3HaBaTeNIbHBIX 3a7ad pa3jJMYHbIX HCTOYHHUKOB HH(OpMaLuu;
cOoONIIOZICHME HOPM U MpaBUJ MOBEAECHUS B XUMHUYECKUX J1abopaTopusix, B

OKpYXarolllel cpenie, a TAaKKe MPaBII 3JI0pOBOTO 00pasa KHU3HH.



Pesynbrarel n3ydenus Kypca « Xumus» nNpuBeAeHbl B paszene « TpeboBaHus K
YPOBHIO TOATOTOBKHM BBITYCKHHUKOB», KOTOPBIM IIOJHOCTBIO COOTBETCTBYET
crannapry. TpeOoBaHUS HampaBl€Hbl Ha pPEAIU3ALUI0 JAESITEIBHOCTHOTO,
IIPAKTUKOOPUEHTUPOBAHHOTO W JIMYHOCTHO OPHUEHTUPOBAHHOIO  ITOJIXOOB;
OCBOCHHE YYAIMMHCS HWHTEIUICKTYaJlbHOM M IPAKTUYECKOU JEATEINbHOCTH;
OBJIaJICHUE 3HAHUSAMU U YMEHHUSIMH, BOCTpEOOBAaHHBIMU B IOBCEIHEBHOW »KU3HHU,
MTO3BOJIIOLIIMMHA  OPUEHTHPOBATHCSI B  OKPYXKAIOIIEM MHPE, 3HAYUMBIMU UL
COXpaHEHUs OKPYKaIOILIEH cpeibl 1 COOCTBEHHOTO 3710POBbSL.

PyOpuka «3HaTh/IIOHUMAaTh» BKIIIOUAET TPEOOBAHUSI K YUYCOHOMY Marepuay,
KOTOPBIM YCBAaUBAETCSI U BOCIIPOU3BOAUTCS YUATUMHUCS.

PyOpuka «YMmeTp» BKito4aeT TpeOOBaHUs, OCHOBaHHbIE HA 0OJ€€ CIOKHBIX
BUJIaX JICSITEIBHOCTH, B TOM YHUCJE TBOPYECKOWU: OOBSICHATH, XapaKT€pPU30BaTh,
OIIPEEINATh, COCTABIIATh, PACIIO3HABATH ONBITHBIM IIyTE€M, BEIYUCIISATD.

B pyOpuke «Mcnonp3oBaTh TNpPUOOPETEHHbIE 3HAHUS U yMEHUS B
IIPAKTUYECKOM  JEATEIbHOCTM W TNOBCEJHEBHOM  JKU3HW»  IPEICTABIICHBI
TpeOOBaHMs, BBIXOAAIIME 3a paMKU Yy4yeOHOro mpolecca W HaleJeHHble Ha
pelieHre pa3Ho0Opa3HbIX )KU3HEHHBIX 3a/1a4.

XuMmust:
B pesynbrare n3yueHust XuMuu Ha 0a30BOM YPOBHE YUEHHK JOJKEH:
3HATh/TIOHUMATh:

1) dopmupoBaHue MepBOHAYATIBHBIX CHCTEMATU3UPOBAHHBIX MTPECTABICHHIA
O BEIIECTBAX, UX MPEBPALIECHUAX U TPAKTUYECKOM PUMEHEHNH;, OBJIAJICHHUE
MOHSATUHHBIM aNapaToM U CUMBOJIMYECKUM SI3bIKOM XUMUU;

2) oco3HaHHe OOBEKTHUBHOM 3HAUMMOCTH OCHOB XMMUYECKOW HAYKH KaK
001aCTH COBPEMEHHOI'0 €CTECTBO3HAHMS, XUMUUYECKUX MPEBpALICHUIN
HEOPraHWYECKNX U OPraHUYECKHUX BEUIECTB KAK OCHOBBI MHOTHX SIBJIEHUI KUBOU U
HEXMBOW NPUPOJIBL; yIITyONeHne MpeaCTaBIeHU 0 MaTepruaIbHOM €IMHCTBE
MUpa;

3) oBIaxeHNEe OCHOBAMH XMMHUYECKON TPAMOTHOCTH: CIOCOOHOCTHIO



aHAIM3UPOBATh U OOBEKTUBHO OIICHUBATH )KM3HEHHBIC CUTYAI[UH, CBI3aHHBIC C
XUMUEH, HaBbIKaM1 0€30TIaCHOTO 0OpaIleHus C BEIECTBAMH, UCIIOJIb3yEMbIMU B
MOBCEIHCBHOM )KM3HU; YMEHUEM aHAJIM3UPOBATh U TNIAHUPOBATH SKOJIOTHYECKU
0e301MacHOE MOBEJICHHUE B IEJISX COXPAHEHUS 3I0POBbsI U OKPYKAIOIIEH CPEIbL;

4) dopmHpoBaHHE YMEHHI YCTaHABIUBATH CBSI3U MKy PEabHO
HaOII0IaeMBbIMU XMMHUYECKUMU SBJIICHUSMHU U MPOIECCaMU, TPOUCXOAIIUMH B
MUKPOMUPE, OOBIACHITh MPUIUHBI MHOTOOOpa3Hs BEIIECTB, 3aBUCUMOCTh UX
CBOMCTB OT COCTaBa U CTPOCHUS, a TAK)KE 3aBUCUMOCTh IPUMEHEHHUS BEILIECTB OT
X CBOICTB;

5) mproOpeTeHue OIbITa NCIIOIB30BAHUS PA3INIHBIX METOJIOB H3YUCHHS
BCILIECTB: HAOIIOACHUS 32 X MPEBPAIICHUSAMH MPU TPOBEIACHNUN HECIOKHBIX
XUMHUYECKUX IKCIIEPUMEHTOB C UCIOJIb30BAHUEM JIA0OPATOPHOTO 000PYIOBaHUS U
pUOOpPOB;

6) popMupoBaHUEe MPECTABICHUN O 3HAYCHUN XUMUYECKOW HAyKH B
pEIIEHNH COBPEMEHHBIX SKOJIOTHYECKUX MPOOJIeM, B TOM YKCIIC B
MIPEIOTBPAIICHUHN TEXHOTCHHBIX M SKOJIOTHYSCKUX KaTacTpod.

TpeOoBaHUS K YPOBHIO OCBOCHUS COAEPKAHUS TUCHMUILJIMHBI:
[Ipotiecc n3yueHus TUCIUTIIMHBI HAIIpaBieH Ha (OPMUPOBAHUE HIEMEHTOB

CHEAYIOINX KOMIIETCHIIUMN MO JaHHOMW CIEIUATBHOCTH :

OK 2. Opranu3oBbiBaTh COOCTBEHHYIO JIEATEILHOCTD, OTPEACIISITH METOBI U
croCcOObI BBIMOTHEHUS TPO(PECCHOHANIBHBIX 3aa4, OLEHUBATh UX 3PPEKTUBHOCTD
Y Ka4u€eCTBO.

OK 4. Ocy1iecTBasTh MMOUCK, aHATU3 U OIICHKY WH(PpOpMaIin, HEOOXOTUMOM /s
MOCTAHOBKH U pelieHus Tpo(eCcCHOHANBHBIX 3aa4, MPOo(eCCUOHATBLHOTO U
JUYHOCTHOIO PA3BUTHS.

OK 6. Paborats B KouiekTuBe, 3OPEKTUBHO 00IIATHCSI C KOJIIETaMH,
PYKOBOJICTBOM.

OK 8. CamocToaTenbHO ONpeAesaTh 3aJa4i NPOPECCUOHATBFHOTO U JIMYHO CTHOTO
Pa3BUTHS, 3aHUMATHCS CaMOOOPa30BaHUEM, OCO3HAHHO TUIAHUPOBATh MOBBIIIIEHUE

KBaJU(UKALIUH.



OK 10. Ucmonp30BaTh B Tpo(heCCHOHAIBHON ACATEIHPHOCTH JTUIYHOCTHBIC,
MEXKMPEAMETHBIE, IPEIMETHBIE PE3YNIBTAaThl OCBOCHUS OCHOBHOM 00pa30BaTeIbHON
IPOrpaMMbl OCHOBHOTO OOLIETO 00pa30BaHUsl.

OK 12. [TposiBISTH rpa)k1aHCKO-NATPUOTHUECKYIO TO3ULINIO, IEMOHCTPUPOBAThH
OCO3HAHHOE MOBEJICHUE Ha OCHOBE TPAJIULIMOHHBIX 00IIEUETIOBEYECKUX
LIEHHOCTEH, IPUMEHSTh CTAHAAPTHl AHTUKOPPYNIIMOHHOIO TIOBEICHHS.

[IK 1.3. OcBauBarh COJbHBIN, aHCAMOJNEBBIA, OPKECTPOBBIA HCIOJHUTEIBCKUAN
penepryap B COOTBETCTBUHU C MPOTPaMMHBIMU TPEOOBAHUSIMH.

[IK 1.4. BbINOIHATH TEOPETUUECKUM W UCIOJHUTENBCKAN aHAIN3 MY3BIKAJIbHOTO
IIPOU3BEACHUS, MPUMEHITh 0a30Bbl€ TEOPETUYECKUE 3HAHUA B IMPOIECCE MOMCKA
UHTEPIIPETATOPCKUX PEILICHUM.

[IK 2.8. Bnanerb KyabTypoill YCTHOM M NMMCBMEHHOM pedd, NpodecCHOHATbHON
TEPMHUHOJIOTUEM.

O0beM TUCHUILINHBI, BUABI Y4e0OHOI pad0ThI U OTYETHOCTH.

Bup yueOHoi1 padoThI Oovem uacos
MaxkcuMmasibHasi yueOHasi HAarpy3Ka (Bcero) 192
Oo0si3aTesibHAs ayTUTOPHAA Y4eOHAasi HArpy3Ka (Bcero) 144
CamocrosiTesqibHas padora o0yyarwiuerocs (Bcero) 48

®opmMBbl KOHTPOJIA

KonTtponbHas paboTa- cemectp, 7-10

JInuHoCTHBIE, MeTaNIpeIMeTHbIE U NMPeMeTHbIE Pe3yJbTAThI
O0CBOCHHS Y4eOHOI0 mpeaMera

®I'OC 00O ycranaBiauBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHUS
OOyYarOIIMMUCS TTPOrPaMM OCHOBHOT'O 001IIeT0 00pa30BaHusI, B TOM YHCTIE
aJanTHPOBAaHHBIX:
JIM4HOCTHBIE pe3ybTaThl OCBOEHUSI OCHOBHOW 00pa30BaTEIbHON TPOTrPaMMBbI
OCHOBHOTO 00111er0 00pa30BaHMsl TOJKHBI OTPAKAaTh:




1) BocniuTaHue pOCCUMCKON IpakIaHCKOW MAEHTUYHOCTHU: TaTPUOTHU3MA,
yBaxeHus1 K OTeuecTBy, MPOILIOE U HACTOAIIEE MHOTOHALIMOHAIBHOTO Hapoaa
Poccuu; oco3Hanue cBoeil STHUYECKON MPUHAIIICKHOCTH, 3HAHUE UCTOPHUH, S3bIKA,
KyJbTYPBI CBOETO HApO/a, CBOETO Kpasi, OCHOB KyJIbTYPHOT'O HAaClIeIUusi HAPOIOB
Poccuu u yenoBedyecTBa; yCBOCHUE T'YMaHUCTUYECKUX, IEMOKPATUYECKUX U
TpPaJUIIMOHHBIX [IEHHOCTEH MHOTOHAIIMOHAIIBHOTO POCCUIICKOTO 00IIECTBA;
BOCITUTAHUE YYBCTBA OTBETCTBEHHOCTH U J0Jira nepen PoauHoi;

2) hopMupOBaHHE OTBETCTBEHHOT'O OTHOIIICHUS K YUEHHUIO, TOTOBHOCTH U
CIOCOOHOCTH 00YYarOMIMXCSl K CAMOPA3BUTHIO U CaMOOOPa30BaHUIO Ha OCHOBE
MOTHBAIIMH K OOYYCHHIO U MO3HAHUIO, 0CO3HAHHOMY BBIOOPY M MIOCTPOCHUIO
JanbHENIIe HHIMBUIYaIbHOW TPAEKTOPUH 00pa30BaHus Ha 0a3e OPUEHTUPOBKH B
Mupe npodeccuil 1 npodecCuoHaATBHBIX MPEANOYTEHUNA ¢ YIETOM YCTOMUNBBIX
MO3HABATEJIbHBIX HHTEPECOB, a TAKKE HA OCHOBE (DOPMHUPOBAHUS YBAKUTEIHLHOTO
OTHOUIEHUS K TPYy, Pa3BUTHS OIBITA YYACTUS B COUMAIBHO 3HAYHUMOM TPY/JIE;

3) bopMupoBaHKE LEIOCTHOIO MUPOBO33PEHUS, COOTBETCTBYIOILLETO
COBPEMEHHOMY YPOBHIO pPa3BUTHsI HAyKU U OOIIECTBEHHOM MPaKTUKH,
YUUTBIBAIOIIETO COLUAIBHOE, KYJIbTYPHOE, SI3bIKOBOE, JYXOBHOE MHOT000Opa3ue
COBPEMEHHOT'O0 MUPA;

4) popmupoBaHHE OCO3HAHHOTO, YBAKUTEIIBHOTO U 1I0OPOKENATEILHOTO
OTHOULIEHUS K JPYrOMY Y€JIOBEKY, Er0 MHEHHIO, MUPOBO33PEHUIO, KYJIBTYPE,
A3BIKY, BEpe, TPAXAAHCKON MO3UIUH, K UCTOPUH, KYJIbTYPE, PETUTHH, TPAAULIHIM,
A3bIKaM, [IEHHOCTSIM HapoAoB Poccuu 1 Hapo10B MUpPa; TOTOBHOCTH U
CIIOCOOHOCTH BECTH JIMAJIOT C APYTUMH JIFOJIBMU U JOCTUTaTh B HEM
B3aMMOTNIOHUMAaHMS;

5) ocBOEHME COLUATIBHBIX HOPM, MPAaBUJI TOBEACHUS, posieid U (popM collMaIbHON
YKU3HU B IPYIIAaxX U COOOIIECTBAX, BKIKOYAs B3POCIbIE U COLIMATIbHbBIE
COOOI1IECTBA; yYaCTHE B IIKOJIHHOM CaMOYIPABICHUHN U OOILECTBEHHOU XKU3HU B
Ipeesiax BO3PACTHBIX KOMIETEHIMI C YYETOM PErMOHAIBHBIX, STHOKYJIBTYPHBIX,
COLIMAJIbHBIX U SKOHOMUYECKUX 0COOEHHOCTEH;

6) pa3BUTHE MOPAJIBHOTO CO3HAHMS U KOMIIETEHTHOCTH B PELIEHUH MOPAJIbHBIX
mpo0seM Ha OCHOBE JJMYHOCTHOTO BbIOOpa, PopMUpOBaHNE HPABCTBEHHBIX YyBCTB
Y HPABCTBEHHOT'O NMOBEAECHUS, OCO3HAHHOI'O U OTBETCTBEHHOI'O OTHOILLEHUS K
COOCTBEHHBIM MOCTYIIKAM;

7) bopMupoBaHrEe KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIIEHUH U
COTPYIHUYECTBE CO CBEPCTHUKAMHU, JE€THMU CTApILETO U MJIAJIIEr0 BO3pacTa,
B3POCIIBIMU B MPOLIECCEe 00pa30BaTeIbHOM, OOIIIECTBEHHO MOJIE3HOM, y4eOHO-
UCCJIeI0BATENHCKON, TBOPUECKON U JPYTUX BUIOB JEATEIBLHOCTH;

8) hopMupoBaHue IIEHHOCTH 3I0POBOTO U O€30MIaCHOr0 00pasa >KM3HU; YCBOCHHUE
paBuJ UHIUBUAYATBHOTO U KOJJIEKTUBHOTO 0€30MaCHOIO MOBECHUS B
YpE3BbIYANHBIX CUTYaLHUX, YTPOKAIOIINX )KU3HU U 30POBBIO JIFOJIEH, TPaBUI
MOBEJEHUS HA TPAHCIIOPTE U Ha JOPOTrax;

9) bopMupoBaHrE OCHOB IKOJIOTUYECKOUN KYJIbTYPhI, COOTBETCTBYIOLIEH
COBPEMEHHOMY YPOBHIO 3KOJIOTMYECKOTO0 MBIIIUICHHSI, PA3BUTHE OIbITA



HKOJIOTUYECKU OPUEHTHPOBAHHON PE(PIIEKCUBHO-OLIECHOYHOM U MPaKTUUECKON
JEATEIIbHOCTH B )KU3HEHHBIX CUTYalHsIX;

10) oco3HaHue 3HAUEHHS] CEMbU B KU3HU YEJIOBEKA U OOIIECTBA, MPUHATHE
IEHHOCTH CEMEIHOM KU3HH, YBAKUTEIHLHOE U 3a00TIMBOE OTHOIICHHE K YJIeHAM
CBOCH CEMbH;

11) pa3BuTHE 3CTETUYECKOTO CO3ZHAHMS Y€pPE3 OCBOCHUE XYA0KECTBEHHOIO
Hacneaus HapoAoB Poccun u Mupa, TBOPUYECKOU IESITENBHOCTH 3CTETUYECKOTO
Xapakrepa.

JIM4HOCTHBIE Pe3yIbTaThl OCBOCHUS aIalTHPOBAHHOM 00pa30BaTEIbHOIM
IPOrpaMMbl OCHOBHOT'O OOIIIET0 00pa30BaHus JOHKHBI OTPaXKATh:

1) ans riryxux, caaboCHbIIaniX, TO3IHOOTIOXIINX 00YYarOIIUXCS:
CIIOCOOHOCTH K COIMATIBLHOM ajanTallui U HHTErpalii B 00IIECTBE, B TOM YHCIIE
IIPU peAIM3ali BO3MOKHOCTE KOMMYHUKAIIUU HA OCHOBE CJIOBECHOM PEYH
(BKJIIOYAsl YCTHYIO KOMMYHHUKAIIUIO), a TAKXKE, MPU JKeJTaHUN, KOMMYHUKallUU Ha
OCHOBE JKE€CTOBOM peYH C JIMLAMH, UMEIOIIUMH HAPYIICHHUS CITyXa;

2) mig 00Oy4aroluXcs ¢ HapYUIEHUSIMH OIIOPHO-JIBUTATENILHOTO armapara:
BJIa/ICHNE HaBbIKaMU MPOCTPAHCTBEHHON U COLMAIbHO-OBITOBON OPUEHTHUPOBKH;
YMEHHE CaMOCTOSTEIBHO U 0€30I1aCHO MEPEIBUraThCsl B 3HAKOMOM U HE3HAKOMOM
IPOCTPAHCTBE C UCMOIb30BAHUEM CIIELIUATIBHOIO 000PYAOBAHNUS;

CHOCOOHOCTB K OCMBICIICHUIO U TU(PepeHnanu KapTuHbl MUpa, €€ BPEMEHHO-
IIPOCTPAHCTBEHHOW OPTaHU3ALINHY;

CIIOCOOHOCTB K OCMBICIIEHUIO COLMATIBHOTO OKPYKEHHS, CBOETO MECTA B HEM,
IIPUHATHE COOTBETCTBYIOIINX BO3PACTY LIEHHOCTEN M COLMAJIBHBIX POJIEH;

3) it 00y4aroIUXCs ¢ pACCTPONCTBAMU ayTUCTUYECKOTO CIEKTpa:
(bopMHpoBaHKE YMEHUS CIEI0BATh OTPAOOTAHHOM CHCTEME MPABUII TOBEACHUS U
B3aMMOJICUCTBHS B IPUBBIUYHBIX OBITOBBIX, YUEOHBIX U COL[UANBHBIX CUTYALIHSIX,
YIEPKUBATH TPAHULIBI B3aUMOICHCTBUS;

3HAHHME CBOMX MPEANOYTeHUH (orpaHnueHuit) B ObITOBOI cdepe u chepe
UHTEPECOB.

10. MeranpenMeTHbIE pe3yJIbTaThl OCBOCHHS OCHOBHOM 00pa3oBaTeIbHOMN
IPOrpamMMBbl OCHOBHOTO OOIIIEro 00pa3oBaHUsl TOJDKHBI OTPAXKAaTh:

1) yMeHHe caMOCTOSITENIbHO OIPENETSATh LeJIU CBOETO 00YUEeHMsI, CTABUTH U
dbopmyIrpoBaTh 715 ceOsl HOBBIE 33/]a4M B yueOe U MO3HABATEIHbHON
JEATEIIbHOCTH, PAa3BUBaTh MOTUBBI M HMHTEPECHI CBOEH IMO3HABATEIIBHOU
JEATEIIbHOCTH;

2) yMEHHE CaMOCTOATENbHO TUIAHUPOBATh yTH JOCTHXKEHHUS 1IeJIel, B TOM YHCIie
aNbTepHATUBHbBIC, OCO3HAHHO BHIOMPATh Hanbosiee 3PPeKTUBHBIE CITOCOObI
penieHust yueOHbIX U TO3HABATEIbHBIX 33/1a4;

3) yMeHue COOTHOCUTH CBOM JIEUCTBHUSI C IJIAHUPYEMBIMU PE3YJIbTATAMM,
OCYILECTBIISITH KOHTPOJIb CBOEH AEATEIBHOCTH B IPOLIECCE TOCTUKEHUS
pe3ynbpTaTa, ONpeaeNiaTh CIIOCOObI AEHCTBHM B paMKax MPEAIOKEHHBIX YCIOBHUM U
TpeOOBaHMI1, KOPPEKTUPOBATH CBOU JACUCTBUSA B COOTBETCTBUU C U3MEHSIOLICHCS
CUTYyalUEH;
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4) ymeHue OIIeHUBATh MTPaBUIILHOCTH BBIIOJTHEHUS yUeOHOM 3a1a9u, COOCTBEHHBIC
BO3MO>KHOCTH €€ PEIICHHUS;

5) BnajieHue OCHOBaMU CAMOKOHTPOJISl, CAMOOLICHKH, IPUHSTHS pEICHUN U
OCYIIECTBJICHUSI OCO3HAHHOT'O BbIOOpa B yUeOHOM U MO3HABATEIHHOU
JEATEIIbHOCTH;

6) yMeHUE ONpeAesITh MOHATUS, CO3/IaBaTh 0000IIECHUS, YCTaHABIMBATh
aHaJIOTUH, KIacCU(PUIIUPOBATH, CAMOCTOSTEIIbHO BHIOMPATh OCHOBAHUS U
KpUTEPHUH IS KJIacCu(PUKAIMY, yCTAaHABIMBATH IPUYUHHO-CIICICTBCHHBIC CBSI3H,
CTPOUTH JIOTUYECKOE PACCYKACHUE, YMO3aKII0UeHNE (MHIYKTUBHOE, 1€TYKTUBHOE
Y TI0 aHAJIOTUH) U JIeJaTh BBIBO/IBI;

7) yMeHHe co3aBaTh, MPUMEHSTh U MPEOOPA30BbIBATH 3HAKU U CUMBOJIbI, MOJICIIN
Y CXEMBI JIJISI peLICHUs Y4eOHBIX U MO3HABATENbHBIX 3a/a4;

8) CMBICIIOBOE UTEHUE;

9) ymeHue OpraHnu30BbIBATh yueOHOE COTPYTHUYECTBO U COBMECTHYIO
JESATEIbHOCTD C YUUTENIEM U CBEPCTHUKAMHU; pab0TaTh UHIUBUIYAIHHO U B
rpynme: HaXouTh 00Iee PEeIIeHuEe U pa3peniaTbh KOH(GIUKTH HA OCHOBE
COTJIaCOBaHMS MO3UIUHN U y4eTa HHTEPECOB; POPMYIUPOBATH, APTYMEHTUPOBATH U
OTCTauBaTh CBOE MHEHUE;

10) ymMeHHe 0CO3HAHHO MCIOJIb30BaTh PEUYEBBIE CPEJICTBA B COOTBETCTBUU C
3aJlayeit KOMMYHUKAIIUU JJIS1 BRIPQXKEHUSI CBOMX YYBCTB, MBICJIEH U MOTPEOHOCTEH;
MJTAHUPOBAHUSI M PETYJISIIIAU CBOCH ESITEIbHOCTH; BJIaJICHUE YCTHOU U
MACbMEHHOM PEYbI0, MOHOJIOTHUYECKON KOHTEKCTHOM PEUbIO;

11) bopmupoBaHue 1 pa3BUTHE KOMIIETEHTHOCTH B 00JIaCTH MCTIOJIb30BAHUS
MH(POPMAITMOHHO-KOMMYHUKAIIMOHHBIX TexHoJorui (nanee - UKT komneTeHun);
pPa3BUTHE MOTUBAIIMU K OBJIAJICHUIO KYJbTYPOl aKTUBHOTO MOJH30BaAHUS
CJIOBapsIMU U IPYTUMH MOUCKOBBIMU CUCTEMAMHU;

12) hbopMupoBaHKe B pa3BUTHE YKOJOTHUSCKOTO MBIIIICHHS, YMEHUE TPUMEHSTh
€ro B II03HABATEIbHOW, KOMMYHUKATUBHOM, COLMAIIBHON IIPAKTUKE U
npodeCCHOHAIBHOM OPUEHTAIIUH.

MeTtanpenMeTHbIe Pe3yJIbTaThl OCBOCHHUSI aIallTUPOBAHHON 00pa30oBaTEIbLHOM
IPOrpamMMBbl OCHOBHOTO OOIIIEro 00pa3oBaHUsl TOJDKHBI OTPAXKAaTh:

1) utst TIyXuX, CIa0O0CBIIAINTUX, TO3THOOTIOXIITNX 00YyYatOnuXCs:

BJIaJICHUE HABBIKAMU OTIPEICTICHUS U UCTIPABJICHHSI CICTIU(UIECKUX OIHUOOK
(arpaMMaTH3MOB) B MUCbMEHHOUN U YCTHOU peuu;

2) nist 00y4aroIIMXcsi C pacCTPOUCTBAMU ayTUCTUUECKOTO CIIEKTpa:
(dbopmHpoBaHUEe CITIOCOOHOCTH MIIAHUPOBAThH, KOHTPOJIUPOBATH U OIIEHUBATH
coOCTBEHHbIC yUeOHBIC ICUCTBUS B COOTBETCTBUHU C MOCTABJICHHOW 3a1auei 1
YCJIOBUSIMH €€ peaJIU3alliy MPU COMTPOBOXKAAIOIIEH MOMOIITU MEearorunyeckoro
paboTHHKA ¥ OpraHU3YIOIIEH MTOMOIIU THIOTOPA;

dbopMupoBaHUE YMEHUS ONPeIesaTh Hanoosee 3G (HEKTUBHBIE CIIOCOOBI
JIOCTUXKEHUS pe3yJibTaTa IpH COMPOBOKIAAIOIIEH MOMOIIHY MEearorunueckoro
pabOTHUKA U OPraHU3YIOIICH TOMOIIH ThIOTOPA;
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dbopMHUpOBaHUE YMEHUS BBITIOJHATH JIEHCTBUS 110 33IAHHOMY aJITOPUTMY WIIH
oOpasily npu COMPOBOXKIAAIOIIEH TOMOIIY NIEAArOrHueckoro paboTHUKA U
OpraHu3yIoUIeH TOMOIIHU THIOTOPA;

dbopMHpoBaHUE YMEHUS OLICHUBAThH PE3YyJIbTAT CBOEH JCSATEIBHOCTHU B
COOTBETCTBHHM C 33IaHHBIMU TAJOHAMHU [PU OPraHU3YIOLIEH TOMOIIHU THIOTOPA;
dbopMHpoBaHrE YMEHUS aJICKBaTHO pearupoBaTh B CTAHAAPTHON CUTYyallMH Ha
ycrex U HeyAady, KOHCTPYKTUBHO JIEHCTBOBAThH JJaXKE B CUTYallUSIX HEyCIeXa Mpu
OpraHU3YIOIIEH MTOMOIIH THIOTOPA;

pa3BUTHE CIIOCOOHOCTU CAMOCTOSITEIBHO OOPATUTHCS K IEJarOTHYECKOMY
paboTHUKY (TIearory-rcuxoJiory, COUaTIbHOMY IE€Iarory) B cliydae JIMYHbIX
3aTPyIHEHHI B PEIIEHUN KaKOTO-JIM0O0 BOMPOCa;

dbopMupOBaHUE YMEHHS aKTUBHOTO UCTIOJIB30BaHUS 3HAKOBO-CUMBOJINYECKUX
CPEACTB Ui IpeAcTaBiIeHus UHPOpMaIK 00 U3y4aeMbIX O0BEKTaxX U Mpoleccax,
Pa3IMYHBIX CXEM pEelICHUsI yUeOHBIX U MPAKTUYECKUX 3a]1a4 MPU OpraHU3YIoen
MIOMOIIY NEAArora-rcruxoyiora u ThIoTopa;

pPa3BUTHE CIIOCOOHOCTU CAMOCTOSITENILHO JIEHCTBOBATH B COOTBETCTBUU C
3aJIaHHBIMU HTAJIOHAMU TIPU MOMCKE HH(POPMAIIUU B PA3IMYHBIX UCTOUYHUKAX,
KPUTUYECKU OIICHUBATh U MHTEPIPETUPOBATH MOJIyIaeMYI0 HHPOPMAIIUIO U3
pa3JIMYHBIX UCTOYHUKOB.

N3yuenne mpenmeTHoil oOsnactu "EcTeCTBEHHO-HAaydHBIE MPEAMETHI"  JTOJDKHO
00ecIeunTh:

(dbopMupOBaHKE LIEIOCTHON HAyYHOW KapTUHBI MUDA;

NOHMMaHME BO3pACTAIOLIEH pPOJIM €CTECTBEHHBIX HAayK M HAy4YHBIX HCCIEJIOBaHUHA B
COBPEMEHHOM MHpE, ITOCTOSIHHOTO IIpOIlecca SBOJIIONWM HAyYHOTO 3HAHHS, 3HAYUMOCTH
MEXIyHApOJAHOTO HAyYHOT'O COTPYAHUYECTBA,;

OBJIA/ICHUE HAYYHBIM TTOIX0/IOM K PEIICHHUIO Pa3IMYHbIX 33]1a4;

OBJIQICHUE YMEHUSAMH (QOPMYJIUPOBAaTH THUIOTE3bl, KOHCTPYHPOBATh, MPOBOJUTH
AKCTIEPUMEHTHI, OLIEHUBAThH MOJTYICHHBIC PE3YIIbTATHI;

OBJIQ/ICHUE YMEHHMEM COIOCTaBJIATh HKCHEPUMEHTAIbHbIE U TEOPETUYECKHUE 3HAHMS C
O0OBEKTHBHBIMH PEATTUSMH KH3HH,

BOCIIUTAaHHE OTBETCTBEHHOTO U OEPEKHOTO OTHOLICHHS K OKPYKaIOIIEH cpe/ie;

OBJIQ/ICHUE DSKOCHUCTEMHOW TI03HABAaTEIbHOW MOJENBI0 U €€ NPUMEHEHHE B MEeJsIX
NPOTHO32 DKOJOTHYECKUX PHUCKOB IS 3/I0POBBS JIFOJIEH, OE30MacHOCTH JKM3HHW, KadecTBa
OKpY’KaloIlen cpebl;

0CO3HAHWE 3HAYMMOCTH KOHIICTIIIUH YCTOMYNBOTO Pa3BUTHSI,

¢dopmupoBaHne yMeHHI 0€30MacHOro U 3(PPEKTUBHOTO HCIIOJIb30BaHMs J1a0OpaTOPHOTO
000pyIOBaHUs, TPOBENCHUS TOYHBIX M3MEPEHHH W aJCKBAaTHOH OIEHKH MOJYyYSHHBIX
pe3yibTaToOB, TMPEACTaBICHUS HAyYHO OOOCHOBAaHHBIX AapPryMEHTOB CBOUX JACHCTBHIA,
OCHOBAHHBIX Ha MEXIIPEIMETHOM aHaIH3€e YUeOHBIX 3ajad.

[IpenmerHble pe3ynbTaThl M3yueHHs] HOpeAMeTHoW obnactu "EcTecTBEHHO-HaydHbIE
MpeaMEThI" TOJKHBI OTPAXKATh:

Xumus:

1) ¢dopMupoBaHue mNepBOHAYalIbHBIX CHCTEMAaTU3UPOBAHHBIX MPEJICTABICHUH O
BEIIECTBAX, MX MPEBPAICHUSIX M TPAKTHUYECKOM TPUMEHEHUH; OBJIAJCHHE TMOHATHHHBIM
anmnapaToM U CUMBOJIHMUYECKUM SI3bIKOM XUMUH;

2) oco3HaHHWE OOBEKTUBHOW 3HAYMMOCTH OCHOB XUMHUECKOW HAayKHM Kak o0jacTu
COBPEMEHHOI'0 €CTECTBO3HAHUS, XUMUUECKUX MPEBPAILIECHUI HEOPraHMYECKUX U OPraHUYEeCKHUX
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BEIIECTB KaK OCHOBBI MHOTHX SIBJICHHH JKMBOM M HEXMBOH NpUPOABI; yriiyOJeHHe
IIPEJICTaBICHUNA O MATEPUAIBHOM €IMHCTBE MUPA;

3) oBilajeHHME OCHOBAMM XMMHYECKOM IpaMOTHOCTH: CIIOCOOHOCTBIO aHAJIU3UPOBATH U
O00BEKTHBHO OLIEHUBATh KU3HEHHbBIC CUTYAllUH, CBSI3aHHbIE C XMMHEH, HaBbIKaMU 0€3011aCHOTO
oOpallleHus ¢ BEIIECTBAMHU, UCIIOJIb3YEMbIMHU B TIOBCEITHEBHOM KU3HU; YMEHUEM aHAIU3UPOBATh
U IUIAHUPOBATh HKOJOIMYECKH O€30I1aCHOE IOBEJEHHE B IENAX COXPaHEHUs 3/10pOBbs M
OKpYKarolleH Cpeibl;

4) ¢opMupoBaHMe YMEHMH YyCTaHaBJIMBaTh CBSI3M MEXJIy peaJbHO HAOII0JaeMbIMU
XUMHUYECKHUMH SBICHUSIMU U MPOLIECCAMH, IPOUCXOSIIUMHI B MUKPOMHUPE, OOBACHATH PUIHHBI
MHOrooOpasusi BELIeCTB, 3aBUCHUMOCTb HX CBOWCTB OT COCTaBa M CTPOEHMs, a TakKkKe
3aBUCUMOCTb IPUMEHEHUS BEIIECTB OT UX CBOMCTB;

5) npuoOpereHHe OIbITa HCIOJB30BAHUS PA3IUYHBIX METOAOB H3YYEHUS BEIIECTB:
HAOJII0JICHUS 32 UX IPEBPALLCHUSIMU IIPU IPOBEJECHUH HECIOKHBIX XMMUUECKHUX IKCIEPUMEHTOB
C MCII0JIb30BaHUEM JIAOOPATOPHOTO 000PYJOBAHUS U TPHOOPOB;

6) dopmupoBaHuEe NPEICTABICHUN O 3HAYEHUHW XUMHUYECKONM HAyKH B PEHICHUH
COBPEMEHHBIX HKOJIOTHYECKUX IMpoOsieM, B TOM 4YMCJIE€ B NPEAOTBPALICHUU TEXHOTEHHBIX U
HKOJIOTMYECKUX KaTacTpod;

7) s cienblx M CIA0OBUAAIIMX OOyYaloluXcs: BJIAJCHUE INpaBWIAMHU 3alllcU
XUMHUUYECKUX (OPMYyJl C HCIOIb30BAaHUEM pENbEPHO-TOUCUHONM CHCTeMbl 00o03HaueHui JI.

bpaiins;

8) nmns oOydarImMxcs C OrPAaHUYECHHBIMH BO3MOXKHOCTSIMH  3JI0POBBSL:

OCHOBHBIMH JOCTYIIHBIMU METOJAMH HAYUYHOTO IIO3HAaHUS, UCII0JIb3YCMBbIMU B XUMUHU.

2. CTPYKTYPA Y COJEP)KAHUE YYEBHON JVCIUIIJIMHBI

Y4yeOHO-TEMaTHYECKHI IJIAH 8 KiIace

TeMa KoanuecTBo B ToM unciae
JacoB KonTtposabHbie padoTsl

Tema 1. BBEJIEHUE. IEPBOHAYAJIbHBIE 7 1
XUMMYECKUE ITOHATH .
Tema 2. ATOMBI XUMHWYECKHUX 10 1
OJIEMEHTOB.
Tema 3. ITPOCTBIE BEILIECTBA. 8 1
Tema 4. COEJVUHEHUA XUMHNYECKIX 14 3
OJIEMEHTOB.
Tema 5. UISMEHEHU L, I[TPOUCXOOAIIME C 13 3
BEIHIECTBAMUN.
Tema 6. PACTBOPEHUE. PACTBOPHI. 20 3
CBOMCTBA PACTBOPOB DJIEKTPOJIUTOB.

Hroro 72 12

YueOHO-TEeMAaTHUYECKHUH IJIaH 9 KJ1acc

TeMa KoauuecTBo B ToM uncie
acos KoHTpoJbHbIe padoThI

Tema 1. IIOBTOPEHUME OCHOBHBIX 12

BOIIPOCOB KYPCA 8 KIIACCA U

BBEJIEHME B KYPC 9 KJIACCA.

Tema 2. METAJLJIBL. 36 4

Tema 3. HEMETAJIJIBI. 52 5

Tema 4. OPTAHMYECKUWE COEJIMHEH . 24
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Tema 5. OBOBILEHUE 3HAHUU 110 XUMHNU 20
3A KYPC OCHOBHOM HIKOJIbI

HUroro 144 9

COIIGp)KaHI/IG JUCHTHUITIINHBI 1 Tpe6OBaHI/IH K q)OpMaM N COACPKAHNUIO TCKYIICTO,
MMPOMCEIKYTOUYHOT'O, H”TOT'OBOI'O KOHTPOJIA

(mporpaMMHBIF MUHUMYM, 3a4eTHBbIE TPeOOBaHUS).

XuMHUS KAaK 4YacThb €CTECTBO3HAHMSA. XUMHsS — HayKa O BEIIECTBAX, HX
CTPOEHUH, CBOMCTBAX U MPEBPALICHUSIX.

HaGmtonenue, omnucaHue, U3MEpEHUE, HKCHEPUMEHT, MOOeIUpPOBaHuUe.
Ilonamue o xumuueckom anaiuze u cuHmese.

[IpaBuna pabGoTel B mIKOJABHOW saboparopuu. JlaGopatopHasi mocyna u
obopynoBanue. [IpaBuna 6e30MacHOCTH.

Paznenenue cmeceit. Ouncrtka BeniectB. OUIBTPOBaHHUE.

B3semuBanue. IIpuroroenenue pactBopos. [losmydeHne KpUCTaILUIOB COJIEH.
IIpoBeneHre XMMUYECKUX PEAKLIUM B paCTBOPAX.

Haepesamenvnvie ycmpoucmea. Ilpogedenue xumuueckux peaxyuil npu
Hazpesanuu.

Metoasl anHanu3a BemiecTB. KauecTBeHHblE peaklMd Ha Tra3000pa3Hble
BELECTBA U MOHBI B pacTBope. OnpeneneHne xapakrepa cpenbl. THIUKaTopbl.

[Tonydyenue ra3o00pa3HbIX BEIIECTB.
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Hemoncmpayuu
OOpas1bl MPOCTHIX U CIOKHBIX BEIIECTB.

['openune maruumsi.

PaCTBopCHI/IC BCUICCTB B PA3JIMYHBIX PACTBOPUTCIIAX.

Jlabopamopnuvie onvimot

3HAKOMCTBO C o6pa3uaMH IMIPOCTBIX U CJIOKHBIX BCIICCTB.

Paznenenue cmecen.

XUMMYECKHUE SIBICHUS (HpOKaHI/IBaHI/IC MGIIHOﬁ IIPOBOJIOKH, BBaI/IMO,Z[CI;’ICTBHG

MeJia ¢ KHCJIOTOM).

Hpakmuqecmte 3AHAMUA

3HaKOMCTBO ¢ JlabopaTopHbIM o0opynoBanueM. [IpaBuna 6e3onacHoi padoOThI

B XMMHUYECKOM J1abopaTopuu.
OuncTka 3arpsI3HEHHOM OBAPEHHOM COJIN.

[IpuroToBnenue pactBopa € 3aJaHHOM MAacCOBOW JIOJI€H PACTBOPEHHOIO

BCIICCTBA.

BEILECTBO.

ATOMBI U MOJIEKYJIbl. XUMUYECKUI BIIEMEHT. A3blK Xumuu. 3HAKU
XUMUYECKHUX DJIEMEHTOB, XUMHUYEeCKHE (OPMYJbl. 3aKOH IMOCTOSTHCTBA
COCTaBa.

OTHocUTENbHBIE aTOMHAasi W MOJEKYJISIpHas MacChbl. AmomHas
eounuya maccol. KonudecTBo BeliecTBa, Mojb. MosipHas macca.
MonsipHblii 00BEM.

YucThle BelecTBa U CMECH BEUIECTB. [lpupoonsie cmecu. 8030VX, npupOoOHbil
2as, Heghmo, NPUPOOHbLLE BOOLL.

KauecTBeHHBII M KOJIMYECTBEHHBIM COCTaB BemecTBa. [Ipocrteie

BemlecTBa  (Metasmel W HemeTaiwibl).  CJOXHBIE — BeIECTBa
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(opranuueckue 151 HEOPTaHUYECKUE). OcHoBHbIE KJIACCHI

HEOPraHUYECKUX BEIIECTB.

[lepuoanyeckuii 3aKOH U TMEPUOAUYECKAS] CUCTEMA XHUMHUYECKHUX
anemenToB .M. MenneneeBa. I'pynmbel m mepuoasl NepHOANYECKON
CUCTEMBL.

Crpoenue aroma. Sapo (MPOTOHBI, HEHUTPOHBI) U DIEKTPOHHI.
Nzotonel. CTpoeHHE SJIEKTPOHHBIX 000JI0YeK aroMoB MepBbix 20
AJIEMEHTOB niepuoandeckon cucremsl J[.11. Menaeneesa.

Crpoenue Monekyln. XHMUYECKas CBSA3b. [HUIBI XUMHUYECKHX CBSI3€M:
KOBaJieHTHasi (TOJIsIpHAasi W HEMOJsipHasi), MOHHAas, MmeTtauindeckas. [lonsTtue o
BaJICHTHOCTU M cTenieHu okucieHus. CocraBieHue (OpMysT COCIMHEHHM 110
BAJICHTHOCTH (WJIM CTETICHU OKUCIICHHUS).

BemiectBa B TBEpIOM, KHUJKOM U Ta3000pa3HOM cocTosiHUU. Kpucrammueckue u
amop(HbIe BelecTBa. Tunvl KpUCMALIUYECKUX peuemox (amomHas,

MOJEKYIAPHAA, UOHHAA U Memaﬂjzuqecmﬂ).

Hemoncmpayuu
XUMHUYECKHE COSIUHEHUS KOJINIECTBOM BEIIECTBA B | MOJIb.
Monenb MOISIpHOTO 0OBhEMa T'a30B.

Konnekuuu HepTH, KAMEHHOTO YISl U MPOJYKTOB MX MEPEPabOTKU.

3HaKOMCTBO ¢ 00pa3aMHU OKCHA0B, KHCJIOT, OCHOBAHWH U COJIEI.

MO}ICHI/I KPUCTAINIMYCCKHUX PCHICTOK KOBAJICHTHBIX U NMOHHBIX COCHHHCHHﬁ.

Bo3sronka 1oja.

CornocraBieHue (pU3NKO-XUMHYECKHX CBOMCTB COSAMHEHUN C KOBaJICHTHBIMH
1 MOHHBIMH CBSI3SIMU.

OO6pa3ipl THITHYHBIX METAJIJIOB ¥ HEMETAIIJIOB.

Pacuemnvwie 3a0auu

Bbluncienrie OTHOCUTENbHONW MOJIEKYIISIPHOM Macchl BelllecTBa no (popmyrie.
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Brruucnenue MaccoBoi JO0JIM 3JIEMCHTA B XUMHNYCCKOM COCAHMHCHHMU.

YcTraHoBieHHe MpocTeiiei Gopmybl BEMEeCTBa MO MACCOBBIM JIOJISIM 3JIEMEHTOB.

XUMHMNYECKAA PEAKIIMSL.

XuUMUYeCcKas peakiys. YpaBHECHUE U CXeMa XUMHUUECKOU peakliiy. YCIOBUS U
NPU3HAKK XUMUYECKHUX peakiuil. CoxpaHeHne MacChl BEIIECTB MPU XUMHUYECKUX
peaKuusx.

Knaccudukanus XuMUYeCKUX peaklMid [0 pa3Iu4HbIM MPU3HAKAM: YUCIY U
COCTaBY UCXOJHBIX U MOJIYYEHHBIX BEIECTB; U3MEHEHUIO CTEIIEHEN OKUCIIEHUS
XUMUYECKUX JIEMEHTOB; IIOIVIOLIEHHIO U BBIACICHUIO dJHEPruu. [lonsamue o

CKopocmu XumMu4decKkux peakuuﬁ. Kamaﬂu3am0pbz.

DNEKTPOIUTHI M HEJICKTPOIUTHI. DIEKTPOIUTHYECKAS TUCCOIUAIINAS KUCIIOT,
mieoueld M coyiel B BOAHBIX pacTtBopax. Monbel. KatmoHsl m aHwoHbl. Peakiuun
WOHHOI'0 OOMEHa.

OKHCITUTETFHO-BOCCTAHOBUTENBbHBIC  peakiui. OKUCITUTENh U

BOCCTAHOBUTEIIb.

Hemoncmpauuu

Peakumii, WITIOCTPUPYIOIIUX OCHOBHbIE NMPU3HAKH XapPaKTEePHBIX

peakuui
Heurpaausauus meja04u KMCJI0TON B MIPUCYTCTBUM UHAUKATOPA.

JlabopamopHvie onvimol

B3anmonencTBue OKCHUa Mardus ¢ KMCJIOTaMU.
B3anmoznencTBue ynIeKuceoro ra3a ¢ U3BeCTKOBOUW BOJOM.

[TonydyeHne ocagkoB HEPACTBOPUMBIX THIPOKCUAOB U U3yUYEHUE UX CBOMCTB.

17



Hpakmuueacue 3AHAMUA

BbinosineHne ONbITOB, TECMOHCTPUPYHOIIUX TI'CHECTUYECCKYIO CBI3b

MEKAY OCHOBHBIMH KJIACCAMH HCOPIraHUYIECCKHUX COeIMHEHHUH.

Pacuemmnvwie 3a0auu
Bperaucnenus no XuMHU4YECKUM YPpaBHCHUAM MACCHI, o0beMa WM KOJIMYCSCTBA
OJHOTO M3 IIPOAYKTOB pPCaKIMU IIO0O MACCC HCXOOHOI'0O BCIICCTBA W BCHICCTBA,

COZEPIKAIIETO ONPEACICHHYIO JOJIO TPUMECEH.

SJIEMEHTAPHBIE OCHOBBI HEOPTAHMYECKOM XUMM M.

Bonopon, pusznueckue 1 XuMUYECKUE CBOMCTBA, MOTYyYECHUE U IPUMEHEHHE.

Kucnopon, dpusnueckre u XuMUYECKHUE CBOMCTBA, OJIyYEHNE U IPUMEHEHUE.

Bona u ee coiicTBa. PacTBopuMOCTh BelecTB B Bojae. KpyroBopor Bonabl B
IpUpoJIE.

["anorenst. XmopoBogopod. ConsiHasi KUCJIOTA U €€ COJU.

Cepa, pusnueckue U XUMHUYECKHUE CBOICTBA, HaxXOXkAeHHE B Tipuponae. Okcu
cepel  (VI). Cepnas xucmora u ee coiau. OKHUCIUTENbHBIE CBOMCTBA
KOHIICHTPUPOBAHHOM CEPHOU KUCIOThL. CepHucmas u cepo8o00poOHAsi KUCIOMbL U
ux conu.

Ammuak. Comu amMmoHUs. A30T, ¢GU3MYECKHE U XUMHUYECKHUE CBOMCTBA,
nosydenue u npumenenue. Kpyrosopor azora. Okcunsl azora (II u IV). Azornas
KHCJIOTa U €€ coinu. OKUCIUTENbHBIE CBOMCTBA A30THOM KUCIIOTHI.

dochop. Oxenn pocdopa (V). OprodhochopHas KHCIOTA U €€ COJIH.

VYrnepon, aorponHbie MoauduKaiy, GU3NIeCKue U XUMHIECKHUE CBOWCTBA
yriepoaa. YrapHblii ra3 — CBOMCTBA M (PU3MOJIOTUUECKOE JACHCTBUE HA OpPraHU3M.
VYIiekucnslii ra3, yroiapHas KUCI0Ta U ee conu. Kpyrosopor ymiepoaa.

Kpemunii. Okcun kpemuus (IV). Kpemuuesas kuciora u cuiiukarbl. CTEKII0.

[Tonoxxenne meraiioB B llepuoanyeckorn cucreMe XHUMHUYECKHUX JJIEMEHTOB
J. WM. MenneneeBa. Ilonstue o metammyprun. CrnocoObl MOMyYEHUS METAJLIOB.

CmiaBsl (cTalb, 4yryH, JIOPpAUTIOMUHHM, OpoH3a). OOIIMe XUMHYECKHE CBOMCTBA
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METAJUIOB: PEaKIuy C HEMETaUIaMH, KHUCIOTaMH, COJSIMH. Psj HampspkeHUi
METaJIOB.

[lenouHbIe U MIETOYHO3EMETbHBIE METAIIBI U UX COCIUHEHUS.

AmoMuHuA. AMpomepHocmsb oxcuda u 2uOpoKcuoq.

XKeneszo. Oxkeunpl, eudporcudst u conu xceneza (1 u I1l).

Jemoncmpayuu

B3anmonenicTBrue HaTpus U KajabLUs C BOJIOU.

OO6pa3ipl HeMETAILIOB.

AJIOTPOIHUS CEPBL.

[Tomyuenue XJI0pOBOOPO/IA U €TO PACTBOPEHHUE B BOJIE.

Pacnio3znaBanue coeMHEHNI XJI0pa.

Kpucramiueckue penieTku aimMasa u rpadura.

[lonyyeHne aMmMHaKa.

Jlabopamopnuie onvimot

3HaKOMCTBO C 00pa3iaMy METaJUIOB U CIIaBOB (padoTa ¢ KOJJICKIIUSIMHU ).

PacTBOpeHue xene3a U HIUHKA B COJISTHOM KUCIIOTE.

BrITecHeHre 0THOTO MeTajia IPyTuM 13 pacTBOpa COJIH.

3HAKOMCTBO C 00pa3liaMu MPUPOIHBIX COSAMHEHUN HEMETAIUIOB (XJIOPUIAMHU,
cynbdunamu, cynbdatamu, HUITpaTaMu, KapOOHATaMH, CUJIUKATaMu ).

3HaKOMCTBO ¢ oOOpasliaMd METaUIOB, pyAaMH >Kejle3a, COCIUHEHHSIMHU
ATFOMUHUA.

PacniosnaBanme xmopun-, cyiabdar-, kapOOHAT-aHHOHOB W KaTHOHOB

aMMOHUSI, HATPHS, Kallus, KaJabIus, Oapusl.

Hpakmutteacue SAHAMUA

[Tomyuenue, coOupaHue W pacrlo3HaBaHHE Tra3oB (KHUCIOpOJa, BOAOPOAA,
YTJIEKUCIIOTO ra3a).

Pemenne »skcnepuMeHTaNbHBIX 3agad 1o xumuu Teme «llomydenue
COEIMHEHUI METaIJIOB U U3yYeHHE UX CBOWCTBY.

Pemenue OKCIICPUMCHTAJIbHBIX 3aJa4 II0 TEMC: «HOJ’IY‘ICHI/IC COCJIMHCHU I
1Y



HCMCTAJJIOB 1 U3YUCHHC UX CBOMCTB.

I[TEPBOHAYAJIBHBIE ITPEJICTABJIEHUA Ob OPITAHUYECKUX
BEIIECTBAX.

[lepBoHauaIbHBIE CBEJIEHUS O CTPOCHUU OPTaHUYECKUX BEIIECTB.

VYI1eBoopoabl: METaH, 3TaH, TUJIEH.

CrapThl (METAHOJ, 3TAHON, TIUIEPUH) M KapOOHOBBIC KUCIOTHI (YKCyCHas,
CTeapuHOBAasl) KaK TMPEACTaBUTEIM  KUCIOPOACOAEPKAIIMX  OPraHUYECKUX
COECIVHEHNH.

buonoruyecku BaskHbIE BEIIECTBA: KUPDI, YIIIEBOAbI, OCIKH.

Hpedcmaeﬂeﬂuﬂ O noaumepax Ha npumepe nojausdImuileHd.

Hemoncmpayuu

OOpa3ipl HePTH, KAMEHHOTO YISl M POAYKTOB UX MEPEPabOTKH.
Mogenu MOneKyn OpraHMu4eCKUX COCTUHEHUN.

['opeHue yrneBoopo10B U 0OHAPYKEHHUE MPOAYKTOB UX TOPEHUSI.
OO6pa3ubl u3enui U3 NOJUITUIICHA.

KauecTBeHHbIE peakliuy Ha 3TUJIEH U OCJIKH.

Ilpakmuueckue 3anamus

W3roroBieHne Mojenei yrieBoJopoi0B.

XUMHMA N XN3Hb.

YenoBek B MHUPC BCIICCTB, MAaTCPHAJIOB U XUMHUUYCCKHUX peaKuHﬁ.

Xumus u 300posve. Jlekapcmeennvie npenapamol U npoodieMvl, CEA3AHHbLE C
UX NPUMEHEHUEM.

Xumusi u nuwa. Kanoputinocms srcupos, 6enkos u yeneso0os8. Koncepsaumol
nuwessbix NPoOyKMmMo8 (N0BapeHHAsl COJlb, YKCYCHASL KUCTIOMA).

Xumuueckue seujecmea Kak cmpoumenvhbvle U N0OeI04UHble Mamepuaisl (mei,

MPAMOp, U3BECMHAK, CIMEKIO, 1/;€M€HWZ).
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Ilpupoonvie ucmounuku yeneeo0opodos. Hegmov u npupoouvlil 2as, ux
npumeHenue.

XUMUYECKOE 3arpsi3HEHUE OKPYKAIOIICH CPEIbl M €T0 TIOCIEACTBHSL.

[Tpo6nembl 6€30MacHOTO UCIIONIB30BaHUS BEIIECTB U XMMHUECKUX PEAKIIH B
MIOBCETHEBHON JKM3HU. TOKcuuHble, 2oprouue U 63PblBOONACHblE Beecmad.
Bvimosas xumuyeckas epamomnocmeo.

Hemoncmpayuu

OOpas3Libl JIEKApCTBEHHBIX NIPENapaToB.

OOpasibl CTPOUTETBHBIX U MOJIETOYHBIX MAaTEPUATIOB.

OO0pas31iibl yakoBOK MUIIEBBIX MPOTYKTOB C KOHCEPBAHTAMHU.

Ilpakmuueckue 3anamusn

3HAKOMCTBO C 00pa3iamMu JEKapCTBEHHBIX MIPETaparoB.

3HAKOMCTBO C o6pa3uaMH XUMHWYCCKHUX CPCACTB CAHUTAPHUHN U T'HT'CHBI.

3. YCJOBUS PEAJINBAIINA PABOYEM ITPOT'PAMMBI YUYEFHOHN
JAUCHUIIJIINHBI

Yuebno-memoouueckoe u unghopmayuornnoe obecneuenue OUCYUNIUHBL.
Brarouaem 6 cebst cospemMeHHyIo y4eOHyio u yueOHO-MemoOudecKyro iumepamypy no
XUMUU U OPYUM eCTNeCMBEHHbIM HAYKAM MeKCmbl U U30AHUsL (KII0HAs
9NIeKMPOHHbLE).
Hupopmayuonuvie  mexvonocuu, npumeHsiemvie 68  OCB0EHUU  NPOSPAMMbL
OUCYUUNTIUHDL:

HNHudopMaioHHble TEXHOJIIOTHH PEATU3YIOTCS TOCPESICTBOM IPOTrPAMMHOTO
oOecIieueHss U MHTEPHET-PECYPCOB, 00CCIEUMBAIOIIMX MPSAMOM JOCTYI K OHJIAWH
KOH(DEPEHIIUSAM, OHJIAMH JICKIIUSAM, CO3IaHHI0 TEMaTHUYCCKUX IMPE3CHTAIIMH, ClIaiii-
II0Y, 3JICKTPOHHBIM OMOTHOTEKaM, MYJIBTUMETUIHBIM JJOKYMEHTAM.

JIEKTPOHHBIE PeCypChl:

https://www.yaklass.ru/p/himija/89-klass

http://himege.ru
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http://mkrf.ru/ministerstvo/management/minister/
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MarepuajibHO-TeXHHYECKOe oOecredeHne TUCIUIINHBI

OcBoeHME AUCHUIUIMHBI MPEANOaraeT HCIOIb30BAHUE aKaJIeMUYECKOM
ayIUTOPUM IS TPOBEACHUA JICKIMOHHBIX W CEMHMHAPCKUX 3aHATUM C
HEOOXOJMMBIMU TEXHUYECKUMHU CPEJICTBAMH (KOMITBIOTEP, IPOECKTOP, JOCKA).

bubmmoreunsii  ponn CKIMM wu KKM  ykoMmIiekToBaH  BCEMH
HEOOXOMUMBIMU TI€YaTHBIMM HCTOYHHUKAMH, B TOM YHCJIE MEPHOAUYCCKUMU
W3IaHUSIMUA KYPHAJIOB TIO KYJIBTYPHON TMOJUTHUKE, TMOJMUTOJIOTHMM W CMEXKHBIM
nucuuruiHaM. O0ecriedeH JOCTYIT K CETH UHTEPHET, T/ CTYCHTHI HMEIOT JTOCTYII
K OTKPBITBIM 3JICKTPOHHBIM OHOJIMOTEKaM, UMEIOT BO3MOKHOCTD 3a0YHOTO YYaCTHs
B CEMHUHapax U KOH(PEpPEHUUsIX, NUCTAHIMOHHO MPUHHUMATh y4acTHE B OHJIAIH

dbopymax 1o mpodUIBLHBIM TUCIUILTMHAM BEIYIIUX BY30B.
IlepeyeHb OCHOBHOM Y4eOHOM JIUTEPATYPbI.

1. Xumus 8 knacc. Pynsutuc I'. E., ®enpaman @. I. [Ipocsemenue 2019 r

2. Xumus 9 kimace. Pynsuruc I E., ®enpaman . T [IpocBemenne 2019 1.
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4. KOHTPO.Ib U OLIEHKA PE3YJIbTATOB OCBOEHUSI YYEBHOM

T CTUTIIAHBI

Pe3ynbTaThl 00yueHus:

Ilokaszarsp
pe3yJibTaTa.

OLICHKY

dopma  KOHTpPOJIA
OLICHUBAHMUS.

n

[To ydueOHOMY mpeameTy
"Xumus" (Ha
YTIIyOJICHHOM ypOBHE):

1) BnagmeHue cucremoi
XAMUYECKUX 3HAHUM U
yMEHHE MIPUMECHSITh
CUCTEMY XUMHYECKUX
3HAHUU, KOTOpas
BKJIIOYACT:

BAXHEUIIME XUMHUYECKHUE
MIOHSATHS: OTHOCHUTEIbHAS
MJIOTHOCTD rasos,
MOJIIpHasi Macca CMeECH,
MOJIbHAas JIOJIst
XHMHYECKOTO AJIEMEHTa B
COCIMHEHUHU,  MOJIsIpHas
KOHIICHTpAIUsl BEILIECTBA
B pacTBOpE, CoJu

OnpenensTb METOABI U
CIIOCOOBI
po¢eCCHOHATTBHBIX
3ajJa4, OIICHUBATH
3¢ (PEeKTUBHOCTH
Ka4eCTRBO.;

BBIITOJIHCHUA

ux
u

Texkyuuid.
ITpoMeKyTOUHBIM.
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(kucble, OCHOBHBIE,
JIBOWHBIC, CMEIIAHHBIC),
KOMIIJICKCHBIEC
COEIMHCHUS,
SHEPreTUYECKUI
MOypPOBEHD aToMma,
BOJIOPOJIHASI CBSI3b, BaH-
Jiep-BaalibcoBa CBSI3b,
KPUCTALITNYECKUE
pemeTky  (MpUMUTUBHAS
KyOuueckas,  0OBEMHO-
LEHTPUPOBAHHAS
KyOudeckas,
IPaHEEHTPUPOBAHHAS
KyOudeckas,
reKcaroHaJbHast
MJIOTHOYTIAKOBAHHAs );
OCHOBOTOJIAraroIINe
3aKOHBI: 3aKOH ABOrajapo
U €ro CJIEJCTBUS, 3aKOH
I'ecca u ero cuneacrBus,
3aKOH JEUCTBYIOIIUX
Macc;

AJIEMEHTBl  XMMHUYECKOMN
TEPMOJUHAMUKHU Kak
OJIHOM M3 TEOPETHUYECKUX
OCHOB XUMUU;

2)  TpeAcCTaBlIE€HHE O
MIEPUOINIECKOUN
3aBUCUMOCTHU CBOWICTB
XUMHUUYECKUX DIIEMEHTOB
(KUCIOTHO-OCHOBHBIE U
OKHCITUTENIbHO-
BOCCTAHOBUTEJIbHBIE
CBOMCTBA OKCHUJOB U
TUAPOKCUIIOB);  YMEHHE
OOBSICHATD CBSI3b
MOJIOKEHHST DJIEMEHTa B
[Ieproanueckoit cucreme
c pacrpeneaeHueM
AIIEKTPOHOB o
AHEPreTUYECKUM
YPOBHSIM, MOJYPOBHSIM M
opouTaISIM aTOMOB
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NEePBBIX YeThIpex
MEPHOJIOB;

3) yMCHHE COCTaBIAThH
MOJIEKYJIIPHbIE U MOHHBIE
ypaBHEHUS TUIpOJIn3a
cojiel W TMpeAcKa3bIBaTh
XapaKkTep cpeabl B

BO/JTHBIX pacTBopax
COJICH;

4) YMEHHE
MIPOTHO3UPOBATH 151
XapaKkTepru30BaTh
BO3MOKHOCTb

IPOTEKAHUSI XUMHUYECKUX
IIpEBpALCHUN B

pA3JIMYHBIX YCJIOBUSX Ha
OCHOBE  IIPEICTABJICHUMN
XAMUYECKOW KHUHETUKH M

TEPMOAUHAMHUKH;
5) yMEHUE
XapaKTEepHU30BaTh

busznueckue 151
XUMHUYECKHE CBOMCTBa
POCThIX BewiecTB (Oop,
dbocdop (KpacHbIH,

Oenplif), Meap, IUHK,
cepedpo) ™ CIIOXKHBIX
BEIIICCTB, B TOM YHCIIC UX
BOJIHBIX pacTBOpPOB
(OKCcug W THAPOKCH]
xpoma (III), nepmanranar
Kanus, okcuabl azota (1,
I, 1V), ranoreHub
kpemuaus (IV) u gocdopa
dr wu V), OopHasa

KHCJIOTA, YKCyCHas
KHCJIOTA,
KHCIIOPOICOIepKAIIINe

KHCIIOTBI XJIOpa H UX
COJIN);

6) yMEHHE BBIUUCIATH
MOJTBHYIO JIOJTEO
XUMHUYECKOTO DJIEMEHTa B
COCIMHCHUH, MOJISIPHYIO
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KOHIICHTPALMIO BEILLECTBA
B pacTBOpe;  yMEHHUE
HaXOAWTh  IPOCTEUIIYIO
GopMynly BelIeCTBa IO
MacCOBBIM WJIM MOJIbHBIM
JOJISIM AJIEMEHTOB,
IPOBOJUTH PACUYEThl IO
YPaBHEHUSIM XUMHUYECKUX
peaxkuun c y4ETOM
HEJOCTaTKa OJHOIO W3

pEareHToB,
MPAKTUIECKOTO  BBIXOZA
MPOJYKTa, 3HAYCHUS
TETIOBOTO addekra
peaKIu; yMEHHE
OTIPENICIIATh COCTaB
cMecen c
HCIIOJIb30BaHUEM

pelieHus CHUCTEM

YpPaBHEHUN C JBYMS U
TpeMsI HEU3BECTHBIMU;

7) HaJIn4ne
MPAKTUYECKUX  HABBIKOB
MJIAHUPOBAHUS "
OCYIIECTBJICHUS
XUMHUYECKUX
HKCIEPUMEHTOB:
MPUTOTOBIICHHE
pacTBOpOB C
ONPEAECIEHHOW MOJISIPHOU
KOHILICHTpAaIen
PacTBOPEHHOTO
BEIIIECTBA;

MIPUMEHECHHUE
WHIUKATOpPOB  (JaKkMyca,
METHJIOpaHka u
dbenondranenna) TUTSt

ONpPEACICHUS] XapakTepa
Cpelbl B pacTBopax
COJIeH;

UCCIIEIOBaHHE
aM(pOTEPHBIX CBOMCTB
ruapokcuaa xpoma (III),
YMEHHE pemniarTh
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9KCIICPUMCHTAJIbHBIC

3a1a4u I10 TEME
"OKHUCIUTEIBHO-
BOCCTAHOBHUTEJILHBIE
peakuun';

yMEHHE pemiathb
AKCIEPUMEHTAIbHBIE
3aJ1a9u T10 TEME

"T'maponus coneit";
KaueCTBCHHBIC  PEaKITUU
Ha TPUCYTCTBYIOIINE B

BOJHBIX pacTBopax
Cynbdur-, cynbdu-
HUTpaT- W  HUTPHT-
AHUOHBI.
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