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COJEPKAHUE YYEBHOI'O ITPE/IMETA

8 KJIACC

IlepBOoHaYa/IbHbIEC XUMHYECKUE TOHATHUS

[Ipeamer xumun. Pons xumum B xU3HU 4esioBeka. Tena u BemiectBa. dusnyeckne CBONWCTBA BEIIECTB. ArperarHoe cocrosinue BemecTB. [lonstue o meromax
MO3HAHUS B XUMHUU. XUMUS B cucTeMe HayK. UncThie BeniecTBa U cMecu. CriocoObl pa3iesieHUs] CMECEH.

ATOMBI M MOJIEKYJIBI. XUMHUECKHE 21eMEHThl. CHMBOJIBI XUMUYECKUX 3J1EMEHTOB. [IpocThie 1 ciiokHbIe BelecTBa. ATOMHO-MOJIEKYJISIPHOE yUEHHUE.

Xumunyeckas popmyia. BaleHTHOCTh aTOMOB XUMUYECKHX 3JIEMEHTOB. 3aKOH MTOCTOSHCTBA cocTaBa BelecTB. OTHOCUTENbHAs aToMHas Macca. OTHOCUTeNbHAs
MOJIEKYJIsIpHas Macca. MaccoBas 1011 XUMHUYECKOTO 2JIEMEHTA B COCAMHEHUU.

Ouznyeckue U XUMUYECKUE SBJICHMS. XUMHUYECKash peakius U e€ MpU3HaKU. 3aKOH COXPAHEHHUs MAacChl BEIEeCTB. XUMUYeckue ypaBHeHus. Knaccudukanus
XUMHYECKHX PEaKuil (COSAMHEHUS, Pa3I0KEeHUs, 3aMEIICHNUs, OOMEHA).

XUMHUYECKUN DKCHEPUMEHT: 3HAKOMCTBO C XHMMHUYECKOW MOCYIOW, C MpaBuiamMu paboThl B JiabopaTopuu U mpuéMmamu oOpaileHus ¢ J1abopaTopHBIM
000pyI0BaHUEM; U3YUYCHUE U ONMHCaHUE (PU3NYECKUX CBOMCTB 00pa3Ii0B HEOPraHMYECKHX BEIIECTB; HabOmrogeHne Gu3nyeckux (IUIaBICHHE BOCKA, TasHUE JIbJIA,
pacTupaHue caxapa B CTYIKe, KUIIEHWE M KOHACHCAllMs BOJbI) M XMMHYECKUX (FOpEHHE CBEYH, MPOKATUBAHUE METHOW MPOBOJIOKH, B3aUMOJICH CTBHE Mela C
KHCIJIOTOM) sIBJICHWI, HAONIOJIEHUE W OINKCAHHUE IMPU3HAKOB IMPOTEKAHWS XMMHUYECKHX peakluuil (pas3iioKeHHe caxapa, B3aUMOJCUCTBHUE CEPHOU KHUCIOTHI C
xjopusioM Oapusi, paznoxenue ruapokcuaa meau(ll) mpu HarpeBanuu, B3auMoaencTBUe xkene3a ¢ pactBopoM comu Menu(ll)); uzydenne crnocoboB pazaencHus
cMmecedl (C MOMOIIBIO MarHWTa, (UIBTPOBAaHHWE, BHIMAPHBAHWE, AMCTHIULIIHSA, XpoMarorpadus), MPOBEICHHE OYUCTKH IOBApEHHOW CONHM; HAONIOIEHHE U
OIHCaHUE PE3yIbTATOB MIPOBEICHUS OIBITA, WILTIOCTPUPYIOIIETO 3aKOH COXPAHEHHS MacChl; CO3/IaHUE MOJIENIel MOJIEKYI (IIapOCTEP>KHEBBIX).

Baskneiinue npeacraBuTe/ M HEOPraHM4eCKMX BellecTB

Bo3ayx — cmeck razoB. CoctaB Bo3ayxa. Kucrnopon — aneMeHT U mpocroe BemiecTBo. HaxokaeHue kuciopoja B Hpupoze, GU3NYecKue U XMMUYECKHe
cBoiicTBa (peakuuu ropenust). Oxcusl. [Ipumenenne kucinopoaa. CriocoObl MOTydeHHs KUCIOpoa B 1a00paTopuu U NpOMBINIIEHHOCTH. KpyroBopoT kucnopoaa
B nipupoze. O30H — ajuIoTponHas MOJU(PHUKAINS KUCIOPO/a.

TerioBoil 3P PexT XMMUUECKOHN peakliuy, TEPMOXUMHUECKUE YPaBHEHHUS, K30~ U SHJO0TEPMHUECKUE peakuu. TOIMBo: yroyib U MeTaH. 3arpsi3HeHue BO3/1yXa,
yCUJIEHHE TApHUKOBOTO 3¢ (eKTa, pa3pylieHHe 030HOBOTO CJIOSL.

Bonopon — anemeHT u npocrtoe BeniectBo. HaxoxxneHue Bojopoaa B mpupoje, Gu3nyecKue U XMMUYECKHE CBOWCTBA, IPUMEHEHHE, CIOCOObI MOJIyYEHHUSI.
Kucnots! u conu.

KonnuectBo BemectBa. Mousb. Mossipaas macca. 3akoH ABorajpo. MosspHblii 00bEM ra3oB. PacuéTel 1o XUMHUYECKUM YPaBHEHUSIM.

dusnueckre cBOMCTBA BOJAbL. Bona kak pactBopureins. PacTBopbl. HackllieHHbIE M HEHACBILIEHHBIE pacTBOPLL. PacTBOpUMOCTS BeliecTs B Boae.MaccoBas 10151
BEILIECTBA B PACTBOpPE. XUMHUYECKHE CBOMCTBA BOAbL. OCHOBaHUs. Posib pacTBOPOB B IPUPOJIE U B KU3HU YesoBeka. KpyroBopoT BoAbI B IPUPOIE.
3arpsi3HeHue NpUpOAHBIX BoJ. OXpaHa U OYMCTKA IPUPOIHBIX BOJI.

Knaccudpukauus Heopranuueckux coeauHeHuid. Oxcuapl. Krnaccudukamuss okcuaoB: cojeoOpasyromue (OCHOBHBbIE, KHUCIOTHbIE, aM(pOTEpHbIE) H
HecoseoOpasytome. HoMeHknatypa okCuI0B (MeXIyHapoaHas U TpUBHaIbHast). PU3nUecKrue 1 XMMUYECKHe CBOMCTBA OKCUIOB. [lomydyenne okcumos.

OcHoBanus. Knaccudukaius ocHOBaHUI: MIENOYN U HEPACTBOpUMBIE OCHOBaHUs. HoMeHKaTypa ocHOBaHUH (MEXIyHapoiHasl U TpuBHalbHAas ). Dusnueckue u
XUMHYECKHE CBOMCTBA OCHOBAHUU.

[Tonydyenune ocHOBaHMIA.

Kucnotsl. Knaccugukanus kucinot. HomeHknarypa Kuciot (MexIyHapoHas U TpuBUaiibHas1). Pu3ndeckue 1 XUMHUUECKUE CBOMCTBA KUCIIOT. Pa1 akTHBHOCTH
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MetaiioB H. H. bekerosa. [Tonydenue KUCnor.

Comu. HomeHkiaTypa coneil (MexQyHapoHas U TpuBHalibHas). Pu3nueckue U XMMUYECKHe cBoicTBa coiiell. [lomyuenue coneil.

I'enernyeckas cBsI3b MEKY KJIaCCaMM HEOPraHMYECKUX COSIUHEHUMN.

XHUMHUYECKUH 3KCIIEPUMEHT: KaueCTBEHHOE OIPEAEIICHUE COAEPKaHUS KHUCIOpOJa B BO3AYX€; NOJydyeHUE, coOMpaHHUe, paclio3HaBaHUE U U3YyUYEHUE CBOWCTB
KHCJIOpO/1a; HaOJII0IeHUE B3aMMOAEHUCTBUS BEIIECTB C KMCIOPOJOM U YCIOBHS BO3HUKHOBEHHS U IIPEKpaIlleHUs TopeHus (Ioxapa); 03HaKOMIIEeHHE ¢ 00pa3Lamu
OKCHJIOB U OIMCAaHUE UX CBOWCTB; MOJy4YeHHE, cOOMpaHME, paclio3HaBaHUE M U3YyYEHUE CBOMCTB BOAOpOJa (TOpEHHE); B3aUMOJEHCTBUE BOAOPOJA C OKCHUAOM
menu(Il) (BO3MOXKHO MCIIONIB30BaHME BUAECOMATEPHUAJIOB); HAONIOIeHHE OOpa3loB BEILECTB KOJIMYECTBOM 1 MOJIb; McCeloBaHHE OCOOEHHOCTEW PacTBOPEHMS
BEILIECTB C PA3JIMYHON PACTBOPUMOCTBHIO; IPUTOTOBJIEHUE PACTBOPOB C OMPEACIEHHONM MAacCOBOW JOJIEd pAacTBOPEHHOIO BEIIECTBA; B3aUMOJCHCTBUE BOJBI C
MeTajulaMi (HaTpUeM U KajibLiieM) (BO3MOXKHO HCIOJb30BaHHME BUAEOMATEPUAIIOB); ONpEAEICHHE PACTBOPOB KUCIOT U LIEJIOYEH C MMOMOIIbIO MHAWKATOPOB;
uccleloBaHue 00pa3IioB HEOPTaHMYECKUX BEILIECTB PA3JIMYHBIX KIJIACCOB; HAOJIOJEHHWE M3MEHEHHUS OKPACKH MHIUKATOPOB B PACTBOpPAX KHCIOT M IIEIOYEH;
u3ydeHue B3zaumojeictBus okcuaa menu(ll) ¢ pacTBopoM cepHON KHUCIOTBI, KUCIOT C METaUlaMH, PEeakUUi HEHUTpalu3aluy; MOJy4yeHHE HepacCTBOPUMBIX
OCHOBAaHUH, BBITECHEHUE OJJHOTO METaJIa JPYI'MM U3 PACTBOPA COJIM; PEIIEHNUE SKCIIEPUMEHTAIBHBIX 3a1a4 110 TEME
«BakHelme KJ1acchl HEOPraHUYECKUX COCIUHEHUI.

Ilepnonnyeckuii 3akoH u Ilepuoamueckass cucreMa xumMudeckux 3jemeHToB JI. WU. MengeneeBa. CrtpoeHune aTomMoB. XHMHYECKasi CBSI3b.

OKHCINTEJIBbHO-BOCCTAHOBUTEJIbHbBIC PEAKIIUH

[lepBble MONBITKY KIacCUPUKALIMM XUMUYECKUX 3JIeMEHTOB. [IoHATHE O TpyIax CXOAHBIX JIEMEHTOB (ILEIOYHbIE U LIEIO0YHO3EMEIbHbIE METAILIbI, FAJIOT€HBI,
UHEPTHBIE ra3bl). DJIE€MEHThI, KOTOpbIe 00pa3ytoT aM(pOTEpHbIE OKCH/IbI U THUIPOKCHUIBI.

[lepuonnueckuii 3akoH. Ilepmommueckast cucrema xummdeckux odaementoB JI. WM. MengeneeBa. KoporkomepuonmHass © UIMHHONIEPHOAHAS (HOPMBI
[Tepuognueckoit cuctemsl xumudeckux snemeHToB Jl. M. MenneneeBa. Ilepuons! n rpynnel. dusnyeckuil CMbICH MOPSAKOBOIO HOMEpa, HOMEPOB IIepHoaa U
TPYIIIBI 3JIEMEHTA.

Crpoenne atromoB. CocraB aTOMHBIX sijep. M3orombl. DOnekTpoHbl. CTpoeHHME 3JIEKTPOHHBIX 000J704YeK aToMoB MepBbIX 20 XUMHUYECKUX 3JIEMEHTOB
[Iepnoanueckoii cucremsl 1. 1. MenneneeBa. XapakTepucTuka XUMHYECKOTO 3JIEMEHTA 110 €ro nojokeHuto B [lepnoandeckoii cucreme /. 1. Menneneesa.

3aKOHOMEPHOCTH M3MEHEHHMs paJnyca aTOMOB XMMMUYECKUX JJIEMEHTOB, METAUIMYECKUX U HEMETAJUIMUECKUX CBOWCTB IO TpyIIaM M NEpHoAaM. 3HAYCHHE
[Tepnoanueckoro 3akoHa u [lepruoagudeckoi CUCTEMBI XUMHYECKHUX JIEMEHTOB JUIS Pa3BUTHS HAyKu U npakTuku. /1. 1. MenneneeB — y4€HbIN U rpaKJaHVH.

Xumuueckas cBs3b. KoBasnieHTHas (MosIspHAast M HEMOJSIpHAs) CBSI3b. DIEKTPOOTPULIATEIbHOCTh XUMHUECKUX 3JIEMEHTOB. MIOHHas CBS3b.

Crenenp okucneHus. OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE peakliuu. [Iporiecchl OKuciaeHus 1 BocCcTaHOBIEHUs. OKUCIUTENN U BOCCTAHOBUTEIH.

XUMUYECKUH HKCIEPUMEHT: M3ydeHHe 0Opa3loB BELIECTB METAIJIOB U HEMETAUIOB; B3aUMOJEHCTBUE THIPOKCHIA LIMHKA C PACTBOPAMHU KUCIOT M LIEJIOYel;
IIPOBEJICHUE ONBITOB, UJUTIOCTPUPYIOLINX TPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peaKLUi (TOpeHne, peakliuy pa3ioKeHHsl, COEIMHEHU).

MexnpeamerHble CBA3H

Peanmzanus MexmnpeIMETHBIX CBS3EH MPU U3YYCHUU XUMHHU B 8 KJIacCe OCYIICCTBIISICTCS Yepe3
UCIIOJIb30BaHUE KaK OOIIMX €CTEeCTBEHHO-HAYUHBIX MOHATHH, TaK U MOHATUH, SBISIOMIMXCS CHCTEMHBIMHU Ul OTIEIBHBIX NMPEIMETOB €CTECTBEHHO-HAYYHOTO
LUKJIA.

OOme ecTecTBEHHO-HAy4YHbIE MOHATHUS: HAy4HbBIM (akT, TUMOTe3a, TEOpHs, 3aKOH, aHalU3, CHHTE3, Kiaccu(ukauus, MNEpUOJWYHOCTb, HaOIIOAEHUE,
SKCHEPUMEHT, MOJICIINPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®dusnka: MaTepusi, aTOM, 3JEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIH]I, U30TOIbI, PAJHOAKTUBHOCTh, MOJIEKYJIA, SJEKTPUUECKUN 3apsil, BEIIECTBO, TEJI0, 00BEM,
arperatHoe COCTOSIHME BEUIeCTBa, ra3, PU3NYeCKUe BEIMYNHbI, €IMHUIIBI U3MEPEHUs, KOCMOC, IJIaHETHI, 3BE3/1b1, COJHIIE.
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buonorus: porocunres, apixanue, bunocdepa.
I'eorpacdus: armocdhepa, ruapocdepa, MUHEpAITbI, TOPHBIE TIOPO/IBI, TOJIE3HBIC NCKOIAEMBIE, TOTLTUBO, BOJHBIC PECYPCHI.

9 KJIACC
BemecTBo U XuMHUecKasi peakuus

[lepnonnueckuit 3akoH. Ilepuoguueckas cucrema xumuueckux sneMeHToB J[. M. MenneneeBa. CtpoeHne atoMoB. 3aKOHOMEPHOCTH B U3MEHEHUHU CBOICTB
XUMHUYECKHUX JIEMEHTOB MEPBBIX TPEX MEPHUOAOB, KU, KAIbLUSI U UX COCJUHEHUM B COOTBETCTBHUHM C I0JIOKEHHEM IeMEHTOB B Ilepuoanueckoil cucreme u
CTPOCHHEM UX aTOMOB.

CrpoeHue BemecTBa: BUIbl XMMUUECKOH CBsI3U. THUIIBI KpUCTAINIMYECKUX PEIIETOK, 3aBUCUMOCTh CBOMCTB BELECTBA OT THUIA KPUCTAUIMYECKON PEIIETKY U BUJIA
XUMHUYECKOH CBS3H.

Knaccudukanus 1 HOMEHKIIaTypa HEOPraHUYECKHX BEUIeCTB (MEXIyHApPOIHAS M TPUBUAIbHAS). XUMUYECKHE CBOMCTBA BEIECTB, OTHOCSAIIUXCS K PA3IUYHBIM
KJIacCaM HEOPraHMYECKUX COCIUHEHUM, TeHETUYECKas CBS3b HEOPraHUYECKHUX BEILECTB.

Knaccugukanuss XuMHUECKUX PEaKIUi M0 pa3iIMyHBbIM MpHU3HAKaM (10 YHCITY M COCTaBY YYacTBYIOIIMX B PEAKIUH BEUIECTB, IO TEIUIOBoMY 3 dekrty, mo
U3MEHEHUIO CTEMEeHEH OKHMCIeHHUS XMMHUYECKHX O3JIEMEHTOB, M0 OOpaTUMOCTH, II0 YYacTHIO Karalu3aropa). DK30- U HSHAOTEPMHUYECKUE peaklu,
TEPMOXUMHUYECKHE YPAaBHEHHUSL.

ITonatue o ckopoctu xumuueckoil peakuuu. IlonsTue 06 oOpaTUMBIX M HEOOPATUMBIX XUMHMUYECKHX peakuusax. [IoHATHE O TOMOIreHHBIX M I'eTepOreHHBIX
peakuusx. [lonsTiue o xummueckoM paBHoBecuu. DaKkTOPHI, BIUSIONINE HA CKOPOCTh XUMUYECKON PEAKIIMU U MIOJI0KEHNE XUMUYECKOTO PAaBHOBECHSL.

OKuCIINTENIbHO-BOCCTAHOBUTEIIbHBIE PEAKLUH, AJIEKTPOHHbIN OallaHC OKMCIMTEIbHO-BOCCTAHOBUTENBbHONW peakuuu. CocTaBieHUe YpaBHEHMH OKHUCIMTENbHO-
BOCCTAaHOBUTEIILHBIX PEAKIIHIA C UCTIOIB30BAaHUEM METO/A IIEKTPOHHOTO OajaHca.

Teopust 21EKTPONUTUYECKON AUCCOUALMH. DIEKTPOIUTHI U HE- 3IEKTPONNUTHI. KaTnoHsl, aHnOHBI. MexaHu3M IUCCOLMALNU BEIECTB C Pa3INYHBIMU BUIaMU
xummuueckon cBsizu. Ctenens quccounanuu. CUIbHbIE U c1a0ble 3JEKTPOIUTHI.

Peakiiun moHHOro obMeHa. YcCIOBHS NMPOTEKaHUs peakluii MOHHOro OOMEHa, MOJHbIE M COKpalll€HHbIE MOHHBIE ypaBHEHHUs peakiuil. CBoWcTBa KHUCIOT,
OCHOBaHUH U COJIEH B CBETE MPEJCTABICHUN 00 AJIEKTPOIUTHYECKON Arcconuaiyu. KauecTBeHHbIe peakiiuy Ha HOHbI. [IoHATHE O THIPOIIM3E COJIEH.

XUMHUYECKUH SKCIEPUMEHT: O3HAKOMJIEHHE C MOJENISIMU KPUCTAJUIMYECKMX PEIIETOK HEOPraHMYEeCKHX BELIECTB — METAJUIOB U HEMeTauloB (rpaduta H
ajMasa), CJIOXKHBIX BEILIECTB (XJOopuAa HATpusi); HCCIEJOBAHME 3aBUCUMOCTH CKOPOCTH XUMHYECKOM peakIuu OT BO3AECUCTBUS Pa3IUYHBIX (AKTOPOB;
UCCIIEIOBAaHHUE 3JIEKTPOIIPOBOIHOCTU PACTBOPOB BEILECTB, MPOLECCa TUCCOLUAIMU KHUCIIOT, Ienodell U coiel (BO3MOXKHO MCIOJb30BaHUE BHJIEOMATEpHAIIOB);
IPOBE/IEHUE ONBITOB, WITIOCTPUPYIOIINX MPU3HAKU MPOTEKAaHUS peakluii HOHHOro oOMeHa (0Opa3oBaHMe 0Ca/iKa, BbIIeNeHUe ra3a, 00pa3oBaHKE BOJIbI); OIBITOB,
WUTIOCTPUPYIOMIUX MPUMEPHl OKHCINUTEIbHO-BOCCTAHOBUTENBHBIX pEaKIUi (FrOpeHue, peaklMy pa3joKEHUs, COCIUHEHUs); PAacllO3HAaBaHHWE HEOPraHMYECKHX
BELIECTB C TOMOLIbIO0 KAUYECTBEHHBIX PEAKLIUN HA HOHBI; PEIIEHNE IKCIIEPUMEHTANIbHBIX 3a/1a4.

HemeTaJuibl U HX coeIMHEHUS

OOm1ast xapakTepucTHKa ranoreHoB. OcoOOEHHOCTH CTPOSHHSI aTOMOB, XapaKTepHbIe cTeneHn okucieHus. CTpoeHue u pU3NUecKue CBOWCTBA MPOCTHIX BELIECTB
— TaJIOTeHOB. XMMHUYECKHE CBOICTBa Ha NpuMepe Xjopa (B3aUMOJCIHCTBHE C MeTajllaMd, HEMeTaslaMH, wiesiodaMmu). XiyopoBoaopor. ConsiHas KHCIOTa,
XMMHYECKHE CBOWCTBA, MOJIy4E€HUE, IpUMEHEHHE. [leiicTBHE XJIopa M XJIOPOBOAOPOJA HAa OpraHM3M ueloBeKa. BakHeWline XJIOpUIbl U UX HAXOXKICHHE B
pUpoJIe.

O6m1as xapakTepucTuka 3eMeHToB VIA-rpymnmbsl. OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTepHbIE CTEMIEHN OKHCIICHUSL.

CrpoeHnue u (pu3nyecKrue CBOWCTBA MPOCTHIX BEHIECTB — KUCIOPOJA U cepbl. AJIJIOTPONHBIE MOAU(DUKAIIMN KUCIOPOAA U cepbl. XUMHUYECKHE CBOICTBA CEpHI.
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CepoBonoposi, ctpoeHue, puznuecKkue U XUMUYeckue cBoicTBa. OKCHABI Cepbl KaK MPEICTaBUTENM KUCIOTHBIX OkculoB. CepHasl KucioTa, (GU3HUECKUE U
XUMHUYECKHE CBOWCTBa (0OIIME KaK MPEICTaBUTEINS Kiacca KUCIOT U cneruduieckue). XUMUYECKHUEe PEaKIUy, JISKAIIHNEe B OCHOBE MPOMBIIIIEHHOTO Criocoda
nosryueHusi cepHoit kucnothl. [Ipumenenue. Conu cepHOM KUCIOTHI, KAUECTBEHHAs peakius Ha cynb(ar-uoH. Haxoxaenue cepbl U €€ cOeIMHEHUN B MPUPO/IE.
XUMHUYECKOE 3arps3HEHUE OKPYKAIOIIEH CpeIbl COSIMHEHUSAMH Cepbl (KHCIOTHBIE TOKIH, 3arpsA3HEHIE BO3yXa U BOJOEMOB), CIIOCOOBI €0 MPEOTBPAIICHUS.

O61as xapakTepucTuka 3yeMeHToB VA-rpymnibl. OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTEePHbIE CTEIIEHU OKHCIICHHUS.

A30T, pacipocTpaHeHue B Ipupoe, pusnueckue u XuMuieckue cBoiictsa. KpyroBopor azora B nmpupoje. AMMHUAK, ero (pu3n4eckrue 1 XUMHUECKUE CBOWCTBA,
nosyueHue u npumeHenue. Conu aMMOHMS, MX (PU3MYECKHE UM XMUMHUYECKHUE CBOMCTBa, mpuMeHeHHe. KauecTBeHHas peakuus Ha MOHBI aMMOHHS. A30THas
KUCIIOTa, €€ MolydyeHne, GU3NIecKrue 1 XMMUYECKHe CBOMCTBA (00IIHIe Kak MPEeICTaBUTEN Kilacca KUCIOT U cnenuduyeckue). Mcrnonp30BaHNe HUTPATOB U COJIEH
aMMOHHS B KQUeCTBE MUHEPAIbHBIX YAOOPEHU.

XHMHYECKOE 3arpsiI3HEHUE OKPYXKAIOLIEH Cpelibl COENMHEHUAMH a30Ta (KUCIOTHBIE J0XK/IH, 3arpsA3HEHNUE BO3/yXa, 1I04YBbI U BOJJOEMOB).

docdop, amorpornHbie Moaudukanun Gochopa, puznueckue u xumuueckue cBorictea. Oxeun pochopa(V) u dhochopras kuciaora, GU3NIECKHE U XUMUUECKHE
CBOIiCTBa, moiy4yenue. Mcnonp3zoBanue GpochaToB B Ka4eCTBE MUHEPATIBHBIX YIOOPEHUH.

OO6mas xapakrepuctuka 31eMeHToB [VA-rpynmnbl. OcCOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTEepPHbIE CTETIEHU OKUCIICHUS. YTIEpo[, aJUIOTPOMHbIE MOAU(PHUKAIIUH,
pacrpocTpaHeHHe B NPHpoJE, (PU3MUECKHUe M XUMHUYECKHe cBoicTBa. Axcop6mus. KpyroBopor yriepona B mpupoge. OKcuasl yriiepoaa, ux (U3NYecKue u
XUMHYECKHE CBOMCTBA, ACHCTBHE HA KUBbIE OPTaHU3MBI, MTOJIyU€HUE U IPUMEHEHHE. DKOJIOTHYecKre Mpo0ieMbl, CBsi3aHHbIe ¢ okcuioM yriepona(IV); runoresa
r7100aTbHOTO MOTETICHUS KIIMMATa; ITAPHUKOBBIA AP HEKT.

YroapHas KuciaoTa U e€ colu, uX (pu3nueckre U XMMUYEeCKHe CBOWMCTBA, MOJlyueHue U mpuMeHenne. KauecTBeHHas peakius Ha kapOoHaT-uoHbl. Mcnonas3oBanue
KapOOHATOB B OBITY, METUIIMHE, TIPOMBIIIJICHHOCTH M CEIBCKOM XO3SHCTBE.

[lepBoHayanbHbIe MOHSATUS 00 OPraHUYECKUX BEIIECTBAX KAaK O COCOUHEHUSX yriepoaa (MeTaH, 3TaH, JTHIIEH, alleTHJIECH, STaHOJ, TIMIEPUH, YKCyCHas
kucaota). Ix coctaB u xumuueckoe crpoenue. [loHaTrne o 6M0I0rn4ecky BaKHBIX BEIIECTBAX: XKHUpaX, OelKax, yriieBoJax — U UX POJIH B KU3HU YEJIOBEKa.
MarepuanbHO€ €JUHCTBO OPIrAHMYECKUX U HEOPTAaHUYECKUX COCIUHEHHI.

Kpemuuii, ero ¢usnueckne M XMMHYECKHE CBOMCTBa, MojyyeHHUEe U npumeHeHue. CoequHeHHs] KpeMHus B npupoze. OOmue mnpeactaBieHUs 00 OKCUIE

kpemuus(IV) u kpemuueBoii kuciaore. CUITUKATHI, UX UCMOJIB30BaHUE B OBITY, MEAUIIMHE, IPOMBIIITICHHOCTH. BaxkHeilne cTpouTenbHbIE MaTepuaibl: KepaMuKa,
CTEKJIO, LIEeMEHT, OETOH, kesie300eToH. [IpobiiemMbl 6€30MacHOT0 UCTIOIB30BAHMS CTPOUTEIIBHBIX MAaTEPUATIOB B TTIOBCETHEBHOMN KU3HMU.
XUMUYECKUH IKCIEPUMEHT: U3y4eHre 00pa3Ii0B HEOPTaHUYECKUX BEIIECTB, CBOMCTB COJITHON KHUCIOTHI; MPOBEICHNE KAYECTBEHHBIX PEeaKIUii Ha XJIOPUA-UOHBI U
HaOJII0/IEHUE MPU3HAKOB UX MPOTEKAHUS; OMbITHI, OTpa)karolue PU3NYECKue U XUMUYECKUE CBOMCTBA raJlOr€HOB M UX COEJIMHEHUHN (BO3MOXHO HCIOIb30BaHHUE
BUJIEOMATEPHAJIOB); O3HAKOMIIEHHE ¢ 00pa3liaMH XJIOPUAOB (TaJIOTEHUI0B); O3HAKOMJIEHHE ¢ 00pa3liaMu cepbl U €€ COeAMHEHUSIMH (BO3MOXKHO HCIIOJIb30BaHHE
BUJICOMaTEpHAJIOB); HaONI0/eHNEe Tpoliecca oOyriuMBaHUs caxapa IOJ JAEMCTBHEM KOHIIEHTPUPOBAHHOW CEPHOM KHUCIIOTHI; M3y4YE€HUE XUMUYECKUX CBOMCTB
pa30aBIICHHON CEPHOI KUCIOTHI, MPOBEACHUE KaUeCTBEHHOW peaklny Ha Cylb(aT-uoH U HAOII0ACHHEe MPU3HaKa e€ MPOTeKaH!s; 03HAKOMIICHHE ¢ PU3NIECKUMHU
cBOMcTBaMH a30Ta, pocdopa u ux coeaHEeHUN (BO3ZMOXKHO HCIIOJIL30BAHHME BHUIEOMATEPHAIIOB), 00pa3aMu a30THBIX U (OCHOPHBIX YAOOPEHHH; MOTydeHue,
coOupaHue, pacrio3HaBaHUE M W3YYECHHE CBOWCTB aMMHaKa;, MPOBEICHHE KAaYECTBEHHBIX PEaKIMii Ha MOH aMMOHUSA H Goc]aT-uoH U MU3yuyeHUE MPHU3HAKOB UX
IPOTEKaHUs, B3aUMOJIEHCTBHE KOHIEHTPUPOBAHHOM a30THOM KHUCIOTHI C MeAblo (BO3MOMKHO HCIOJB30BaHUWE BHJIEOMATEPHANIOB); H3Y4YEHHE MOJelel
KPUCTAIMYECKUX PEHIETOK anMasa, rpaduta, ¢yuiepeHa; 03HAaKOMJICHHE C MPOLEeCcCOM aAcopOlUM pPacTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YTIEM H
YCTPOMCTBOM MPOTHUBOra3a; Moly4eHue, coOMpaHue, paclo3HaBaHUe U U3y4yeHUe CBOMCTB YTJIIEKUCIIOro ra3a; MpoBeeHHe KaUyeCTBEeHHbIX PeaKInii Ha KapOoHaT-
Y CUJIMKAT-WOHBI U U3YYE€HHE MPU3HAKOB UX MPOTEKAHUS; O3HAKOMJIEHUE C IPOIYKIMEN CUITMKATHON MTPOMBILIUIEHHOCTH; PEIIEHUE YKCIIEPUMEHTAIbHBIX 3a/1a4 10
TeMme «BakHelme HeMeTaJTbl U UX COSIUHEHUS.



MeTtaJuuibl M MX COCIMHEHUS

OOmast XxapakTepUCTHKAa XMMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBaHMM WX TojiokeHHus: B [lepmogudeckoill cuctemMe XuUMHUYECKUX 3nmemeHToB [, .
MenneneeBa u crpoeHuss atoMoB. CTpoeHue MeTajioB. MeTalimyeckas CBsI3b M METAUIMYECKass KPUCTALUIMYECKAs PEIIETKA. DJIEKTPOXUMHUYECKUU Psij
HanpspKeHud MetamioB. Pu3ndeckue U XMMUYECKHUEe CBoMcTBa MeTawioB. O0mue crnocoOsl momydyeHus MeTaiuioB. [loHsTHE 0 KOPPO3UH METaJlIIOB, OCHOBHBIC
CIocoObI 3alIUTHI KX OT KOppo3uu. CriaBbl (CTallb, YYT'YH, JIOPATIOMUHUN, OPOH3a) U UX IPUMEHEHHUE B OBITY U POMBILIUICHHOCTH.

[lenounsle MeTambl: nojoxeHue B llepuoamyeckoin cucreme xumuyeckux 3neMeHToB [[. M. MenzaeneeBa; cTpoeHHEe UX aTOMOB; HAXOXKJICHHE B MPHUPO/IE.
Ou3nyeckue W XUMHYECKHE CBOWCTBA (Ha mpumepe HaTpus U Kanus). OKCUABl U TUAPOKCUIBI HATpus U Kanmus. [IpuMeHeHue HIeIOUHBIX METaUIOB U HX
COCIMHEHU.

[{enouHO3eMeNbHBIE METAIIBI MarHUM U KalbLui: nojioxkeHue B Ilepuonnueckoi cucreme xumuueckux 3neMeHToB . M. MenzeneeBa; CTpoeHHE UX aTOMOB;
HaxOoXJeHue B npupojae. Pu3nyeckue U XUMUYECKUE CBOMCTBA MarHus W Kaipliusd. BakHeiiue coeinHeHUs Kaubliusg (OKCUA, TUAPOKCUA, conn). JKEcTKOCTh
BOJIBI U CIIOCOOBI €€ yCTpaHEeHHUS.

Anmromunuii: nosioxkenue B Ilepuonnueckon cucrteme xumudeckux anemeHToB Jl. M. MeHneneeBa; CTpOeHHE aToMa; HaXOXKJICHUE B npupoje. Pusnyeckue u
XUMHUYECKHE CBOICTBA altOMUHUSA. AM(OTEpHBIE CBOWCTBA OKCUAA U THIPOKCH]IA AIIFOMUHHSL.

Kenezo: nonoxenune B Ilepmoanueckoil cucreme xumuueckux siaeMeHTOB [[. M. MenpneneeBa; crpoeHue aroma; HaxoxzaeHue B npupone. dusndeckue u
XUMHUYECKHE CBOICTBa xkene3a. Okcubl, rupokcubl u conu xene3a(ll) u xenesza(Ill), ux cocras, cBOICTBa U MOTyUEHUE.

XUMUYECKUH SKCIEPUMEHT: O3HAKOMJIEHHE ¢ 00pa3llaMyi METAJUIOB M CIUIABOB, UX (DU3MYECKHMMHU CBOMCTBAMH; M3yYCHHE PE3YJIbTATOB KOPPO3HH METAJIOB
(BO3MOXKHO HCHOJb30BAaHUE BUJEOMATEPHANIOB), OCOOCHHOCTEH B3aMMOACWCTBHUS OKCHAA KalbliMs W HATpus C BOAOH (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPHUAJIOB); UCCIIEJOBAaHUE CBOMCTB JKECTKON BOJIbI; MPOIECCa TOPEHUS JKeJIe3a B KUCIOPOe (BO3MOKHO HCIIOJIb30BAaHNE BUJIEOMATEPUAIIOB); IPU3HAKOB
MPOTEKaHUsI KAYECTBEHHBIX PEaKIMi HAa MOHBI (MarHus, KaJblKs, altoMuHUs, uHKa, sxene3a(ll) u xenesa(lll), mexau(Il)); HaGmromeHne U oMMCcaHKUE MPOIECCOB
OKpaIllMBaHUs TUIAMEHH MOHAMU HATPHs, KAIUS U KaJbIUs (BO3MOXKHO HCIIOIB30BAHHME BUICOMATEPUATIOB); UCCIEIOBaHUE aM(OTEPHBIX CBOMCTB THAPOKCHIA
QITIOMUHMS U TUAPOKCHUIA IMHKA; PEIICHHE SKCIIEPUMEHTAIBHBIX 3a]a4 10 TeMe «BaxHelme MeTauibl U KX COeAMHEHUS».

XuMHS U OKPY/KAKOIIAs cpeaa

HoBble Marepuansl u TexHonoruu. BemectBa u Marepuanbl B TOBCEIHEBHOM JKM3HHU YeJIOBEKa. XMMHUS M 3/10pOBbe. be30omacHoe UCMoab30BaHUE BEIIECTB U
XUMUYECKUX peakiuii B ObITy. [lepBasg momolp Mpu XMMHUYECKUX 0KOrax M OTpaBieHHUsX. OCHOBBI HKOJOTHYECKONH TPaMOTHOCTU. XHUMHUYECKOE 3arps3HEHHE
OKpYyKarolen cpesl (mpeaenbHas qomnyctumast Konuentpanus Bemiects — [1/1K). Ponb xumun B pelieHuu SK0JIOTHYECKUX MPOOIIEeM.

[IpupoHbIE HCTOYHUKH YTIEBOA0POAOB (YToJib, MPUPOIHBIHN a3, He(PTh), MPOIYKTHI UX MEPEPAOOTKH, UX POJIb B OBITY U TPOMBIIIUICHHOCTH.

XUMHUYECKUH IKCTIEPUMEHT: U3y4eHHe 00pa3lioB MaTepHalioB (CTEKIIO0, CTNIAaBBI METAIIIOB, MOJTMMEPHBIE MAaTEPHAIIBI).

MexnpeameTHble CBSI3H

Peanu3arust MeXNpeAMETHBIX CBS3€H MPU W3YYCHUU XMUMHH B 9 KIlacce OCYIIECTBISIETCS Yepe3 MCIOIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSITHM,
TaK W TOHATHUN, SBISIONINXCS CHCTEMHBIMH JIJISI OTJEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO IMKIIA. Peanu3amus MEXMNpEeIMETHBIX CBSI3€H NpH M3yUYEeHUU
XUMUH B 9 Kjacce OCYIIECTBIISETCS 4Yepe3 HCIOJb30BaHHWE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSTHUN, TaK M TOHSATHH, SIBISIOMIUXCS CUCTEMHBIMH IS
OTJIENbHBIX NMPEAMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOmue ecTeCTBEHHO-HAyYHBIC TOHATHSA: HAYYHBIH (DaKkT, TUIIOTEe3a, 3aKOH, TEOPHs, aHAIU3, CHUHTE3, KiIaccu(pUKalMs, TMEePUOJUYHOCTh, HAOIIOJIEHUE,
AKCTIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHHUE, MOJIENb, SIBICHHE, MTAPHUKOBBINA (D (PEKT, TEXHOTIOTHSI, MAaTEPHAIIHI.

®dusnka: Marepusi, aToM, 3JEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKIHWJ, HW30TOMNbI, PAJAMOAKTUBHOCTb, MOJIEKYJA, 3JIEKTPUUECKUH 3apsij, MPOBOJHUKH,
MOJIYTIPOBOHUKHU, JAUDJIEKTPUKH, (DOTOIIEMEHT, BEIIECTBO, TEJI0, 00BEM, arperaTHOE COCTOSIHHE BEIECTBa, ra3, pacTBOP, PaCTBOPHUMOCTh, KpPHCTAaJUIMYECKas
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pemérka, CIuiaBbl, PU3NYECKUE BEIIUYUHBI, €AIMHULIBI U3MEPEHHUS, KOCMHUECKOE IPOCTPAHCTBO, IJIaHETHI, 3BE3/1bI, CONHIIE.
buonorus: porocunres, nprxanue, 6uocdepa, SIKOCUCTEMA, MUHEPATIBHBIC YOOPEHHSI, MUKPOIJIEMEHTHI, MAKPOAJIEMEHTBI, TUTATEILHBIC BEIIECTBA.
I'eorpacdus: atmocdepa, ruapocdepa, MUHEpaibl, TOPHBIE TOPO/IbI, TOJE3HbIE CKOMAEMbIE, TOTLTUBO, BOJHBIE PECYPCHI.

IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O ITPEMETA
JIMYHOCTHBIE PE3YJIBTATBI

N3yuenne xumMuu B 8 KJiacce HApaBlIEHO HAa JOCTH)KEHUE OOYUYAIOMIMMUCS JTUYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX PE3YyIbTaTOB OCBOCHHS Y4e€OHOTO

npeaMera.

JInuHOCTHBIE pPE3YyNbTAaThl OCBOCHHUS MPOrPaMMBI OCHOBHOTO OOIIEro oOpa3oBaHMs [OCTUTAIOTCS B XOJ¢ OOy4YeHHS XUMHHM B €IWHCTBE Y4YeOHOW u
BOCIIUTATEIbHOM JesATeabHOCTH OpraHu3aluy B COOTBETCTBUM C TPAIULMOHHBIMU POCCUMCKMMHU COLIMOKYJIBTYPHBIMU M IyXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSIMU,
NPUHATHIMHU B 00IIIECTBE MPAaBUIIAMU M HOPMaMH MOBEJICHHSI U CIIOCOOCTBYIOT MPOLIECCaM CaMOINO3HAHUS, CAMOPA3BUTHUS U COLUAIN3ALUHT 00YJaIOLTIXCS.

JInuHOCTHBIE pe3yIbTaThl OTPAXKAIOT C(POPMUPOBAHHOCTH, B TOM YHUCIIE B YACTH:

IIaTpuoTHYecKkoro BOCHIMTAHUS

1) HEHHOCTHOTO OTHOLICHHS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY M HAYYHOMY HACICIUIO, MOHHMMAHUS 3HAYCHHS XUMHUYCCKON HAyKd B JKU3HU
COBPEMEHHOTO OOIIEeCTBa, CIIOCOOHOCTH BIIAJETh JOCTOBEPHON HH(OpMAIeidl 0 MepeoBhIX TOCTHKEHUSX M OTKPBITHAX MHUPOBOM M OTEUECTBEHHOW XHWMUW,
3aMHTEPECOBAHHOCTHU B HAyYHBIX 3HAHUAX 00 yCTpOICTBE MUpa U OOLIECTBA;

I'paxnanckoro BocnuTaHus

2) IPE/CTABICHHS O COIMAIBHBIX HOPMaxX U IMPaBHIaX MEKINYHOCTHBIX OTHOILICHUI B KOJUICKTUBE, KOMMYHHKATHBHOH KOMIETEHTHOCTH B OOILECTBEHHO
N0JIE3HOH, Y4eOHO-MCCIIeI0BATEIbCKON, TBOPUECKON U JPYTrUX BUJAX ACATEIHHOCTH; TOTOBHOCTH K Pa3HOOOpa3HON COBMECTHOH JEATEIILHOCTH TPU BBITOTHEHUN
y4eOHBIX, IO3HABATENbHBIX 3a/1a4, BBIIOJHEHUH XMMHUYECKMX HKCHEPUMEHTOB, CO3JaHUM Y4YEOHBIX IPOEKTOB, CTPEMJIEHUS K B3aMMONOHUMAHUIO H
B3aMMOIIOMOIIH B MPOLECCEe ITOW y4eOHOM NeATeNbHOCTH; TOTOBHOCTH OLIEHUBATh CBOE MOBEACHHME U MOCTYNKHU CBOMX TOBapHILEH C MO3UIMN HPABCTBEHHBIX U
IIPABOBBIX HOPM C YYETOM OCO3HAHHUS MOCIEACTBUH ITOCTYIIKOB;

IleHHOCTH HAYYHOT0 MIO3HAHUA

3) MHPOBO33PEHYECKUX MPECTABICHUI O BEIIECTBE M XUMHYECCKON PEaKIUH, COOTBETCTBYIOIINX COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH U COCTABIISFOIIHMX
OCHOBY JJIsl IOHUMAaHMsI CYITHOCTH HAayYHOM KapTHHBI MHpa; MPEICTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS MPUPOABI, B3aUMOCBS3SIX YEJIOBEKa C
IIPUPOIHOM CPENOH, O POIM XMMHUH B IIO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

4) no3HaBaTebHBIX MOTHBOB, HAMIPABJICHHBIX HA MMOJYYCHNUE HOBBIX 3HAHUI 10 XUMHHU, HEOOXOIUMBIX sl 00bSCHEHHS HAOII0IAeMbIX POIIECCOB U SIBICHUIA;

5) nmo3HaBaTenbHON, WHPOPMAIIMOHHOW M YMTATEIbCKOW KYJIbTYpPhI, B TOM YHCJIC HABBIKOB CAMOCTOSATEILHOM pabOThI C y4eOHBIMH TEKCTaMH, CIIPABOYHON
JUTEPATYpPOM, TOCTYITHBIMA TEXHUUYECKUMH CPeJICTBAMU MH(POPMAIIMOHHBIX TEXHOJIOTHIA;

6) nHTEpeca K 0OYYCHUIO U ITO3HAHHMIO, TF0003HATEIFHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K CaM000pa30BaHHIO, IPOSKTHON M MCCIIE0BATENILCKOI A TEITBHOCTH,
K OCO3HAHHOMY BBIOOpPY HaIIPaBICHHOCTH U YPOBHS OOYYEHHUs B JalIbHEUIIEM;

®opMupoOBaHUs KYJIbTYPbI 310POBbS

7) OCO3HaHMS IICHHOCTH >KM3HH, OTBETCTBEHHOTO OTHOLICHUS K CBOEMY 3JI0POBBIO, YCTAHOBKH Ha 3/I0POBBI 00pa3 >KW3HU, OCO3HAHUS IOCICACTBUH WU
HENPUSTHS BPEIHBbIX MPUBbIUEK (YNOTpeOJIEHUs alKOrojsi, HapKOTHUKOB, KypeHHs), HEOOXOAMMOCTH COOIIOACHMS MpaBUJ O€30MacHOCTH HpHU OOpalEHUH C
XMMHUYECKHMHU BEIIECTBAaMH B OBITY M peaibHON )KU3HU;

TpyroBoro Bocnuranus



8) mHTEepeca K MPaKTHIECKOMY M3yUEHHUIO Mpodeccrii U Tpyia pa3IMdHOTrO POJia, YBaXKCHHUE K TPYAY U pe3ysibTaTtaM TPyIOBOM AEATEILHOCTH, B TOM YKCIIC Ha OCHOBE

MPUMEHEHHUS] TPEAMETHBIX 3HAHUM 10 XWMHH, OCO3HAHHOTO BBIOOpa MHIWBUAYAIBHON TPACKTOPUH MPOIOIDKEHHS OOpa3oBaHU C Y4ETOM IJUYHOCTHBIX HHTEPECOB H
CIIOCOOHOCTH K XHMMHH, OOIIECTBEHHBIX WHTEPECOB M IMOTPEOHOCTEH; ycCIemHoil mpodeCcCHOHANPHON AEATEIHbHOCTH W Pa3BUTHS HEOOXOMUMBIX YMEHHUH; TOTOBHOCTH
aIalTUPOBAThCS B MPO(ecCHOHaTBHOM Cpee;

IK0J0rn4ecKoro BOCIUTaHus

9) 5KOJIOTHYECKH 1eJIeCO00Pa3HOro0 OTHOLICHHS K NPUPOJE KaK HCTOYHHKY )KU3HH Ha 3eMile, OCHOBE €€ CyIIeCTBOBAaHHS, IOHMMAHUs [IEHHOCTH 3I0pPOBOTO U
Oe3omacHoro o0pasa *HM3HU, OTBETCTBEHHOI'O OTHOLICHUS K COOCTBEHHOMY (DM3MYECKOMY M IICUXUYECKOMY 3/I0pPOBBIO, OCO3HAHUS IIEHHOCTH COOIIOJICHUS
IIpaBUJI O€30M1aCHOIO MOBEACHUS MPU paboTe C BELIECTBAMU, A TAK)KE B CUTYALMSIX, YTPOXKAIOIIUX 3/I0POBbIO U XKHU3HHU JIIO/IEH;

10) criocoOHOCTH MPUMEHSTH 3HAHHMS, MTOJTy4aeMble MPHU U3YyYCHUH XUMUH, JUIS PEIICHHS 33/1a4, CBSI3aHHBIX C OKPYXKAIOIICH MPUPOIHON CPEIOii, TTOBBIICHHS
YPOBHSI 3KOJIOTHYECKOH KYJIbTYpbl, 0CO3HAHMsI INI00AIBHOTO XapakTepa 3KOJ0rMUECKUX IPo0IeM U MyTel uX peleHus MoCpeCTBOM METOJJ0B XUMHUU;
9KOJIOTUYECKOI'0 MBIIUICHUs, yMEHUS PYKOBOACTBOBATHCSA UM B [I0O3HABATEIbHON, KOMMYHUKAaTUBHON U COLIMAJIBHON ITPAKTHKE.

METAIIPE/IMETHBIE PE3YJIbTATDI
8 Kiacc
B cocrtaBe meranpeaMETHBIX pPe3yJbTaTOB BBLICISIOT 3HAYMMBbIC s (POPMHUPOBAHUS MHUPOBO33PEHHUS OOIIEHAYYHbIE TOHATHS (3aKOH, TEOPHs, MPUHIIMII,
runoresa, GpaxT, cucTeMa, Mpolecc, SKCIEPUMEHT U JIP.), KOTOPbIE UCIIOJIB3YIOTCSA B €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETaxX U MO3BOJSIOT HA OCHOBE 3HAHHIMA
U3 OITHX NPEAMETOB (OPMHPOBATH MPEICTABICHHE O IIEJIOCTHOM HAyYHOW KapTUHE MHpa, W YHHUBEpCaJbHbIE y4deOHbIC JeicTBUS (TIO3HABATEIbHBIE,
KOMMYHHUKATHBHbBIC, PETYISTUBHBIE), KOTOpPhIE 0OecreynBaloT (HOPMUPOBAHHE TOTOBHOCTH K CAMOCTOSTEIbHOMY IUIAHUPOBAHHMIO M OCYILECTBJICHHIO y4eOHOM
JIeITCIIbHOCTH.

MeTtanpeaMeTHble pe3yabTaThl OCBOSHHS 00pa30BaTeNbHON MPOrpaMMBbl IO XUMHUHU OTPAXKAIOT OBIAJCHHE YHUBEPCAILHBIMH MMO3HABATEIBHBIMU JICHCTBUSIMU, B
TOM 4YHCJIE:

Bba3zoevimu nozuueckumu oelicmeuamu

1) YMGHI/IGM HCIIOJIb30BaATh HpI/IéMI)I JIOTUYCCKOT'O MBIIIJICHUA HpI/I OCBOCHHNHU 3HaHI/II\/’II paCKpI)IBaTI) CMBICJI XUMHNYCCKUX HOH?ITI/Ifl (BI)IIIGJ'ISITI) nux xapaKTepHme
MpU3HAKW, YCTAHABIUBATh B3aUMOCBS3b C APYTUMU MOHSATHSIMH), UCTIONB30BATh MOHATHS JJI1 OOBSICHEHUS OTJENbHBIX ()aKTOB U SIBJICHUMN; BRIOUPATh OCHOBAHHUS
n KpI/ITepI/II/I JJISL Knaccmbuxaunn XUMHUYCCKUX BCHICCTB U XUMHUYCCKUX peaKuHﬁ; yCTaHaBJ'II/IBaTB HpI/ILH/IHHO- CJICIOCTBCHHBIC CBA3U MG)KI[y O6T)CKTaMI/I I/I3y‘l€HI/I$I;
CTPOUTH JIOTUYECKUE paCCyKACHHs (MHIYKTUBHbBIC, IeyKTUBHBIC, 10 aHAJIOTUHN); A€TaTh BBIBOBI U 3aKIIOYCHHS;

2) yMEHUEM MPHMEHSITh B MPOIIECCE MO3HAHUS MOHATHS (IIPEAMETHBIC M METAlpeIMETHBIC), CHMBOJIMYECKHAE (3HAKOBBIC) MOJICIH, MCIOJIb3YeMbIe B XUMHH,
peoOpa3oBHIBATh MUPOKO MPUMEHSEMbIE B XUMHUU MOJIETbHBIC TIPEICTABICHUS — XUMHUYECKHHA 3HAK (CHMBOJ JJIEMEHTa), XUMU4eckas opMmysa U ypaBHEHUE
XI/IMI/I‘—I@CKOﬁ peaKHI/II/I i HpI/I peH_IeHI/II/I yqe6HO-HO3HaBaTeHBHBIX 3aga4d, C y‘—IéTOM 3TUX MOICIBHBIX Hpe)ICTaBJ'IeHI/Iﬁ BBISIBJISAITH U xapaKTemeBaTL
CYIIIECTBEHHBIE MPU3HAKU U3y4aeMbIX 00ObEKTOB
— XHUMHYECCKUX BCIICCTB U XUMHUYCCKHUX peaKHHﬁ; BBIABIIATH O6HII/I€ SaKOHOMepHOCTI/I, HpI/I'-II/IHHO- CJIICACTBCHHBIC CBA3U U HpOTI/IBOpe‘II/IH B I/ISyLIaeMI)IX
mpoleccax M sSBIEHUSX; peiaraTh KpUTEPUH JJISl BBISBICHUS 9TUX 3aKOHOMEPHOCTEH M MPOTHBOPEUUIA; CAMOCTOATEIHLHO BBIOUPATH CIIOCO0 pelIeHns y4eOHOM
3a/1a4M (CpaBHUBATh HECKOJIBKO BApUAHTOB PEIIEHMsI, BHIOMpATh HanOoJiee MOAXOSAIINN ¢ YYETOM CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPUEB);

bazoBrIMH HcclTe10BaTEILCKUMHA JEHCTBUSIMHA

1) YMeHI/IeM HUCITIOJIB30BAaTh ITOCTABJICHHBLIC BOHpOCBI B KAa4yeCTBEC PIHCTPYMGHTa IIO3HAaHHUA, a TAKXKC B Kau€CTBC OCHOBBI JJIA (bOpMHpOBaHI/ISI THUIIOTC3bI 110
MIPOBEPKE MPABUILHOCTH BHICKA3bIBAEMBIX CYXKIACHUM;



2) mpHOOpeTeHHEe OIbITa MO IUIAHUPOBAHUIO, OpPraHH3AlMUd M IPOBCACHUIO YYCHHYECKHX OKCIICPUMEHTOB: YMCHHE HAOI0AaTh 3a XOJO0M Mpolecca,
CaMOCTOSITENTLHO TIPOTHO3HPOBATH €r0 Pe3yabTaT, GOpMyIUpOBaTh 0OOOIICHHSI M BBIBOJBI IO PE3yJIbTaTaM MPOBENEHHOTO OIBITA, UCCIEAOBAHUS, COCTABISATh
OTY€T O IpoAeNaHHO padoTe;

PaGoroii ¢ nuadopmanueit

3) ymeHHeM BBIOUPATH, AaHAJTM3UPOBATh U HHTEPIIPETUPOBATH HHPOPMAIIHMIO PA3IMIHBIX BUIAOB U (OPM IMpECTaBICHHS, MOJYyIaeMyI0 U3 Pa3HbIX HCTOYHUKOB
(Hay4IHO-TIONYJIIpHAs. JUTEpaTypa XUMHUYECKOTO COJIEp)KaHUsl, CIPaBOYHBIC TocoOWs, pecypchl WHTepHeTa); KPUTUYECKH OIICHWBATh IMPOTUBOPCUUBYIO U
HEZ0CTOBEPHYIO HH(GOPMAIIHUIO;

4) yMeHHEM IPUMEHSTh Pa3IUYHbIC METOJbI U 3aMPOChl IPU MOUCKE U 0TOOpe MH(OPMAIIMK U COOTBETCTBYIOIIUX JTAHHBIX, HEOOXOAUMBIX IS BHITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 33/1a4 OIpe- JEeJEHHOrO THUIA; MPUOOPETEHUE OMbITa B 00JIACTH HCIIONIb30BaHM HH(POPMAILIMOHHO-KOMMYHHKAaTUBHBIX TEXHOJIOTHH,
OBJIAJICHUE KYJIbTYPOH AaKTUBHOTO HCIOJIb30BAHUS PA3JIMYHBIX IMOUCKOBBIX CHUCTEM; CAMOCTOSTEIHHO BHIOMpATh ONTHMAIBHYIO (DOpPMY MpeCTaBIICH U
nH(OpMaLIUY U WUTIOCTPUPOBATH pPelllaeMble 3314l HECTIOKHBIMU CXeMaMH, JruarpaMMaMu, ApyruMu GopmMaMu rpaduku 1 UX KOMOUHAIUSMU;

5) yMeHHEM HKCITI0JIb30BaTh M aHAIM3MPOBATh B IPOIECCEe YyUEOHOM M HMCCIIEIOBATEIbCKON JEATEIBPHOCTH HWH(POPMALUI0 O BIMSHUU IPOMBIILICHHOCTH,
CEJIbCKOT'O X035MCTBA U TPAHCIIOPTA HA COCTOSIHUE OKPY>KAIOIIEH MPUPOAHON CPEbL;

Yuueepcanvnvimu kommynukamuenvimu oelicmeuamu

6) ymeHHEM 3a1aBaTh BOMPOCHI (B XOJ€ JAMANOra H/WIK JTUCKYCCHH) MO CYIIECTBY 0OCYKIAaeMOW TeMbl, (JOPMYJIMPOBATh CBOU MPEJIOKEHUS OTHOCHTEIHHO
BBITIOJIHEHUS TIPEJITIOKEHHON 3a/1a4u;

7) mpuOOpeTeHHE OIMbITa IPE3CHTAIMA pPE3YJIbTATOB BBIMOJHEHHS XHMHYECKOTO SKCIEPUMEHTa (J1ab0paTOPHOrO OMbITa, JTa0OpPaTOPHOW pPabOTHI IO
WCCIICZIOBAaHHIO CBOICTB BEIIECTB, Y4€OHOTO TIPOEKTA);

8) 3aMHTEepPEecCOBaHHOCTh B COBMECTHOM CO CBEPCTHHKAMH IMO3HABATEIBHOW M HCCIIEAOBATEIBbCKOW JEATSIHOCTH MPH PEIICHUH BO3HUKAMONIMX MPOOJIEM Ha
OCHOBE yuéra OOUIMX MHTEPECOB U COIJIACOBAHMS MO3MLMN (0OCYXIeHHUS, OOMEH MHEHHUSIMH, «MO3TOBbIE IITYPMbI», KOOpJAUHAIMSI COBMECTHBIX IEHCTBH,
omnpesieNieHue KPUTEPUEB 10 OLIEHKE KaueCTBa BHIMIOJIHEHHON pabOoThI U Jp.);

Yuueepcanvnvimu pecynamuenvimu oeiicmeuamu

9) yMeHHEM CaMOCTOSATEIbHO ONMPEACIATh IENH JAeITeIbHOCTH, IJIAHUPOBATh, OCYIIECTRIIATh, KOHTPOJIUPOBATh U MPH HEOOXOAMMOCTH KOPPEKTHPOBAThH CBOIO
NesITeTbHOCTh, BEIOMpPATh Hambosee d(PeKTUBHBIC CIIOCOOBI pelIeHUsT YUYEOHBIX U MO3HABATEIbHBIX 3aJ1a4, CAMOCTOSATEIHFHO COCTABJIATh WM KOPPEKTUPOBATH
MPEJIOKEHHBIA aNTrOPUTM JEUCTBUN TPU BHITIOJHEHHH 3aJlaHUN C Y4ETOM TMOJTYYEHHs] HOBBIX 3HAHUN 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX U PEAKIIHIX;
OIICHUBATh COOTBETCTBHUE MOJIYYCHHOTO pe3yiIbTaTa 3asBJICHHOMN 11EJIH;

10) ymMeHHeM UCTIONB30BaTh U aHATM3UPOBATh KOHTEKCTHI, MPe/TaracMblie B YCIOBHH 3aaHUi.

9 kJacc

B cocraBe meranpeaMeTHBIX PE3yJIbTAaTOB BBIIEISAIOT 3HAUUMBbIE JUIsl (DOPMHUPOBAHMS MUPOBO33PEHHUS OOIIEHAYYHbIE MOHATUS (3aKOH, TEOPUs, MPUHIUII,
runoresa, (hakt, cucTema, MpoIecc, IKCIEPUMEHT U Jp.), KOTOPbIE UCTIONB3YIOTCSl B €CTECTBEHHO-HAYYHBIX YUeOHBIX MPEAMETax U MO3BOJISIOT HA OCHOBE 3HAHUI
U3 J3THUX IMpeaMeToB (OPMHUPOBATH NPEJCTaBICHHE O IIE€JOCTHOM HayuyHON KapTHUHE MHUpPA, U YHUBEpPCAJIbHbIE Yy4eOHble JeHCTBUS (TO3HABaTEIbHbIE,
KOMMYHHUKATHBHBIC, PETYISITUBHBIC), KOTOphle 00ecrneunBaroT (pOpMHUpPOBAHHUE TOTOBHOCTH K CAMOCTOSITEILHOMY IJIAHUPOBAHUIO M OCYHIECTBICHUIO y4eOHOU
JIeITENHHOCTH.

MeTtanpeaMeTHble pe3yabTaThl OCBOCHHS 00pa30BaTeNbHON MPOrpaMMBbI IO XUMHUHU OTPAXKAIOT OBIAJCHHE YHUBEPCAILHBIMH MMO3HABATEIBHBIMU JICHCTBUSIMU, B
TOM 4YHCJIE:



ba3oBbIMHU JOrHYECKUMH e CTBUIMH

1) YMGHI/IGM HCIIOJIb30BaTh HpI/IéMLI JIOTUYCCKOI'O MBIIIJIICHUS HpI/I OCBOCHHUU 3H3.HHI>12 paCKpLIBaTI: CMBICJI XUMHNYCCKHUX HOHHTHP'I (BBI,Z[GJISITB ux xapaKTepHHe
MIPU3HAKH, YCTAHABIMBATh B3aMMOCBS3b C IPYTUMHU TOHATHSMU), UCIIOIB30BATh MOHATHUS JJI1 OOBSICHEHUS OT/IEIbHBIX (DaKTOB U SIBJICHUI; BRIOWPATh OCHOBAHUS
nu KpI/ITepI/II/I JUJIA KJIaCCI/I(bI/IKaI_[I/II/I XUMHUYCCKUX BCHICCTB U XUMHUYCCKUX peaKuHﬁ; yCTaHaBJII/IBaTB HpI/I‘-II/IHHO- CJICOCTBCHHBIC CBA3U MC)KI[y O6’bCKTaMI/I I/I3y‘-I€HI/ISI;
CTPOUTD JIOTUYECKHE PACCYKICHHs (MHIYKTUBHBIC, JICTYKTHUBHBIC, 10 aHAJIOTUH ); JIeIaTh BHIBOJIBI M 3aKJIFOUCHHS;

2) yMEHUEM INPHUMEHSTh B MPOIIECCE IMO3HAHUS MOHATHS (IIPEAMETHBIC M METAlpEeIMETHBIC), CHMBOJIMYECKHAE (3HAKOBBIC) MOJCIH, MCIOJIb3YeMbIe B XUMHHU,
peoOpa3oBhIBATh MIUPOKO MPUMEHSEMBIE B XMMHH MOJICIbHBIC MPEICTABICHNUS — XUMHUYECKHH 3HaK (CUMBOJI AJIEMEHTA), XUMUYeCKas popMyia U ypaBHEHHUE
XHMH‘ICCKOﬁ peaKL[I/II/I —_— HpI/I peLHeHI/II/I y‘-Ie6HO-H03HaBaTeJIBHBIX 3agad; C y‘léTOM 3TUX MOICIBbHBIX HpeI[CTaBJIeHI/Iﬁ BBISABIIATE U xapaKTepmoBaTL
CYIIIECTBEHHBIC TPU3HAKU U3Y9aeMbIX O0BEKTOB
— XHMHWUYCCKHUX BCHICCTB U XHUMHUCCKHUX peaKL[I/If/'I; BBISABJIIATH 06H_[I/Ie 3aKOHOMepHOCTI/I, HpI/I‘II/IHHO- CJICACTBCHHBIC CBSIZH U HpOTHBOpC‘II/ISI B 1/13yqaeMLIx
mpolieccax M SBJICHHSX; MpeyiaraTh KPUTEPUH JJIs BBISBICHUS dTHX 3aKOHOMEPHOCTEH M MPOTHBOPEUYUI; CAMOCTOSATEILHO BBIOMPATH CITOCOO perieHus: yadeOHou
3a/1a4M (CpaBHUBATh HECKOJIBKO BAPUAHTOB PELICHMS, BHIOMPATh HarOoJiee NOAXOJAIIMNA ¢ YYETOM CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB);

Bba3oBbIMH HCCII€10BATEIbCKHMH AeHCTBUAMU

1) YMeHI/IeM HUCIIOJIB30BATh ITIOCTABJICHHBIC BOHpOCI)I B KA4YECTBEC I/IHCTPYMCHTa IIO3HAHUsA, a TAKXKEC B Ka4€CTBE€ OCHOBBI IJIA (1)0pMI/IpOBaHI/I$[ THUIIOTE3bI 110
MIPOBEPKE MPABHIILHOCTH BBICKA3bIBAEMBIX CYXKIACHHI; MPpUOOpPETEHHE OMbITA MO TUIAHUPOBAHUIO, OPraHU3aIUHU U MPOBEICHUIO YUEHUYECKUX IKCIIEPUMEHTOB:

2) yMeHue HaOI01aTh 3a X00M IPOIIEcCa, CAMOCTOSTEIBHO IPOTHO3UPOBATh €r0 Pe3yibTaT, POPMYIHMPOBATH 000OIIECHHS U BHIBOBI 110 PE3YJIbTATAM
IIPOBEIEHHOTO OMBITA, UCCIIET0BAHUS, COCTABIISITh OTUYET O MPOJIETAHHOM paboTe;

Padoroii ¢ nndopmanmei

3) yMeHHEeM BBIOMpATh, aHATM3UPOBATh U UHTEPIPETHPOBATH HHPOPMALIUIO PA3IUYHBIX BHIOB U (HOPM MPECTABICHUS, MTONyIaeMYI0 U3 Pa3HBIX HCTOYHHUKOB
(Hay4HO-TIONyJIsIpHAsl JIMTEpaTypa XUMHUYECKOTO COJAEp KaHMsI, CIpaBOYHbIE MocoOus, pecypcbl WHTepHETa); KPUTUYECKH OLIEHMBATh MPOTHUBOPEUMBYIO U
HEJI0CTOBEPHYIO HH(POPMAIINIO;

4) yMEHHEM MPUMEHSTh Pa3IHMYHbIC METO/bI U 3alpPOChl MIPU TOUCKE U 0TOOpE MH(OPMAIMU M COOTBETCTBYIONIMX JTAHHBIX, HEOOXOIUMBIX JIJIsI BBITOJHCHUS
y4eOHBIX U MO3HABATEIbHBIX 3a/1a4 ONpe- NeJIEHHOTO TUIA; IPUOOpETEHHUE OMbITa B 001aCTU MCIIONIb30BaHU NHPOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH,
OBJIaJICHUE KYJIbTYPOW aKTHBHOIO MCHOJIb30BAaHMUS PA3IUYHBIX MOMCKOBBIX CHUCTEM; CAMOCTOSITENIbHO BBIOMpPATh ONTHMAIbHYIO (OpPMY MpECTaBICHUS
UH(POPMALIMU U WLTIOCTPUPOBATh pelllaeMble 3a/1a4l HECIOKHBIMU CXE€MaMH, IMarpaMMaMu, TIpyTUMHU GopMaMu ITpapyuKi U UX KOMOUHALUAMU;

5) yMeHHUEeM UCIIOb30BATh U aHATM3UPOBATH B MPOILIECCe YUCOHOW M UCCIIE0BATEIbCKOM IeITeIbHOCTH MH()OPMAIINIO O BIUSHUU IPOMBIILICHHOCTH, CEITHCKOTO
XO351ICTBa M TPAHCIIOPTA HA COCTOSIHUE OKPYXKAIOLIEH MPUPOJHON CPEBL;

yHl/lBepcaJI])HblMH KOMMYHHKATUBHBIMHA ZIeI\/'ICTBI/IHMI/I

6) ymMeHueM 3aaBaTh BONPOCH! (B XOJ€ AMANOra W/WIM JUCKYCCHH) 1O CYHIECTBY OOCYXKIaeMOW TeMbl, (JOPMYIUPOBATH CBOU IMPEIOKEHUS OTHOCUTEIBHO
BBIIIOJIHEHM S MPEJIIOKEHHOMN 3a/1a4u;

7) mproOpeTeHne OMNbITa NPE3EHTAIH PE3YIbTAaTOB BBHIOJHEHUS XWMHYECKOTO OJKCIIEpUMEHTa (J1abopaTopHOro OmbiTa, J1abopaTopHOH pPabOTHI IO
HCCJIEIOBAaHHUIO CBOMCTB BEIIECTB, y4EOHOTO MPOEKTA);

8) 3aMHTEepecOBAaHHOCTh B COBMECTHOH CO CBEPCTHHKAMH ITO3HABATEIFHON M MCCIIEIOBATEIbCKOM JEATEIBHOCTH MPH PEHICHUU BO3HUKAIOIIMX MPOOIeM Ha
OCHOBE yuéTa OOIIMX HHTEPECOB M COTJIACOBAHUS MO3HIMH (00CYXIeHHS, 0OOMEH MHEHHSIMH, «MO3TOBBIE IITYPMBI», KOOPJAUHAIHMS COBMECTHBIX IEHCTBUH,
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orpeziesieHue KPUTEPUEB 10 OLICHKE KaueCTBa BHIMIOJHEHHON pabOoTHI U 1. );

YHuBepcaabHbIMHU PeryIaTHBHBIMM 1€ CTBUSIMH

9) yMeHHEM CaMOCTOSATENILHO ONPEIEIISATh EIH IS TEIbHOCTH, IUTAHUPOBATh, OCYIECTBISATh, KOHTPOJIUPOBATh U IPU HEOOXOAUMOCTH KOPPEKTHPOBATH CBOIO
NeSITebHOCTD, BBIOMpaTh Hanbosee 3¢pdeKkTuBHbIE crIOCOObI pelleHUs Y4eOHBbIX U MO3HABATENbHBIX 3314, CAMOCTOATEIBHO COCTAaBJIATh WIM KOPPEKTUPOBATh
NPEJIOKEHHBIN alNTOPUTM JIEHCTBUI NpPU BBINOJHEHUH 3aJaHUi ¢ Y4ETOM IOJIyYeHHs] HOBBIX 3HAHHMHA 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMAIX;
OLICHUBATh COOTBETCTBUE ITOJIYYEHHOTO PE3Y/bTaTa 3asiBJICHHOM LIEIN;

10) ymMeHueM UCTIONB30BATh U AHATM3UPOBATh KOHTEKCTHI, IPEIaracMble B YCJIOBUH 3aaHH.

HNPEJMETHBIE PE3YJIbTATHI
8 ki1ace
B cocraBe mpeaMeTHBIX pe3yJbTATOB IO OCBOCHUIO 00S3aTEIBHOTO COJEPXKAHMSA, YCTAHOBICHHOTO JAHHOW MpUMEpHOW pabodeld mporpamMMoil, BBIIEISIOT:
OCBOCHHBIC OOYYArOIIMMHKCS HAy4YHBIC 3HAHUS, YMEHHS U CIIOCOOBI ACHCTBHH, crielM(UYECKUe Ui MpeIMeTHOUW o0nacTu «XHMUS», BHIBI JACATEIBHOCTH IO
MOJTY9YECHHUIO HOBOTO 3HAHUS, €r0 HHTEPIIPETAINH, IPE0OPa30BaHUIO U IPUMEHEHHUIO B PA3IMYHBIX yUYEOHBIX H HOBBIX CHUTYAIIHSX.
Ilpeomemmnvie pe3yibmamol ompaxcarom chopmupoeanHocms y 00y4arouuxca ciedyroujux ymeHui:

1) packpwieame cmbici OCHOBHBIX XUMHUYECKHUX MOHATHIA: aTOM, MOJICKYJIa, XHMHUUYECKHUIA 3JIEMEHT, IIPOCTOE BELIECTBO, CJI0KHOE BEIIECTBO, CMECh (OHOPOIHAS
¥ HEOJHOPOJHAs), BAJIGHTHOCTh, OTHOCHTEIIbHASI aTOMHAsi M MOJICKYJISIpHAsi Macca, KOJIMYECTBO BEILIECTBA, MOJIb, MOJISIPHAsE Macca, MaccoBasi 10l XUMUUECKOTO
DJIEMEHTAa B COCIMHEHHWH, MOJIAPHBIA OOBEM, OKCHI, KHCIOTa, OCHOBAaHHE, COJb, JJIEKTPOOTPULATENBHOCTh, CTEIEHb OKHUCICHUS, XUMHUYECKas PEaKIHs,
KJIaccH(UKaIUs peaKiii: peaky COCMHEHHS, PEaKLIUN PA3JI0KEHUS, PEaKIMY 3aMEIICHHs, peakiuu 0OMEeHa, 9K30- U SHIOTEPMHUYECKHE PEaKIHU; TEIIOBOM
3 eKT peakuu; SAPO aToma, IEKTPOHHBIN CJIOH aroma, aTOMHAasi OpOUTallb, paJnyC aToMa, XUMUYECKasl CBS3b, MMOJIIPHAs M HENOJspHAs KOBAJCHTHAs CBS3b,
MOHHAs CBsI3b, HOH, KATHOH, aHUOH, PaCTBOP, MaccoBasi J10JIs BelllecTBa (IPOLIEHTHAs! KOHIIEHTPAallKsi) B pacTBOPE;

2) ULIOCMPUPO8ams B3aNMOCBS3b OCHOBHBIX XUMHUUYCSCKHUX MOHATHIA (CM. 1. 1) M IPUMEHSITh 3TH MOHATHS TIPU OMMCAHUU BELICCTB U UX MPEBPAICHUN;

3) ucnonv306ames XUMHUUYECKYIO CHMBOIIUKY [UISl COCTAaBIICHHSI ()OPMYIT BELIECTB M YPaBHEHUI XUMUYECKHX PEAKIIUIL;

4) onpedensme BaJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCJAMHCHHSX; CTCNCHb OKHCJICHUS JJIEMEHTOB B OWHAPHBIX COCTMHEHUSX; MPUHAIC)KHOCTH
BEILIECTB K ONpeIeIEHHOMY KJIacCy COeAMHEHUH 1Mo (hopMyiam; BUJI XUMUYECKOM CBSA3M (KOBAJICHTHAs! M NOHHAs1) B HEOPIaHUYECKUX COCIMHEHUSX;

5) packpvieamo cmwicn Tlepuonuueckoro 3akona /1. M. MenpeneeBa: JIeMOHCTPHPOBATH MOHMMAaHHE MEPUOMYCCKON 3aBHCUMOCTH CBOWCTB XUMHYECKUX
3JIEMEHTOB OT UX MosokeHus B [lepuonnyeckoil cucteme; 3aKOHOB COXPAaHEHUsI MAcChl BEIIECTB, MIOCTOSHCTBA COCTAaBa, aTOMHO-MOJIEKYJIIPHOTO YUEHHUs, 3aKOHA
ABOTa/Ip0O; ONMUCHIBATh M XapaKTepu30BaTh TabamuHyto Gopmy [lepronndeckoit cucTeMbl XUMHUYECKUX JIEMEHTOB: Pa3inyaTh MOHSATHUS «TJaBHas moarpymma (A-
rpymnmna)» u «rnodounas noarpymnmna (b- rpymnmna)», Massie 1 60bIINE TEPUO/IBI; COOTHOCUTH 0003HAUYEHUS, KOTOPBIE MMEIOTCS B TaOIUIle
«[leprogmueckast cucrema XUMHYeCKHX dneMeHToB J[. M. MeHeneeBay ¢ 4MCIOBBIMA XapaKTEPUCTUKAMH CTPOCHUS aTOMOB XUMHUYECKUX DIIEMEHTOB (COCTaB U
3apsij sAapa, oolee YMCo AEKTPOHOB U pacipeesieHue UX M0 AJIEKTPOHHBIM CII05M);

6) rraccuguyuposams XUMUYECKHE 3JIEMEHTHI; HCOPTAHUYECKHE BEIECTBA; XUMUIESCKUE PEaKIUH (TI0 YUCITY ¥ COCTaBY YYaCTBYIOIIMX B PEAKIIMU BEIIECTB, IO
TETIOBOMY 3P DEKTY);

7) xapaxmepuzosams (onuceléams) OOIIME XUMHUYECKHE CBOWMCTBA BEIIECTB PA3IMYHBIX KJIACCOB, MOJATBEPKAAs OMHCAHHE MPUMEpPaMU MOJCKYJISIPHBIX
YPaBHEHMI COOTBETCTBYIOLINX XUMHUUECKUX PEAKLIUH;

8) mpocnozuposeams CBOWCTBA BEIIECTB B 3aBUCHMOCTH OT MX KaYECTBEHHOTO COCTaBa; BO3MOXKHOCTH MPOTEKAHUS XUMHUYCCKUX MPEBPALICHUI B Pa3IMYHBIX
YCIIOBHSX;
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9) 6bluUCHAMbG OTHOCUTEIBHYIO MOJCKY/SIPHYIO M MOJISIPHYIO MAacChl BEILIECTB; MaCCOBYIO JIOJII0 XHMHYECKOTO JJIEMEHTA 10 (opMylie COCMHEHNUS; MaCCOBYIO
JI0JIIO BELIECTBA B pPaCTBOPE; IPOBOAUTH PAaCUEThI I10 YPABHEHUIO XUMUYECKON peaKIuy;

10) npumensimy OCHOBHBIC OICpALMM MBICIUTEIBHON NEATEIbHOCTH — aHAlM3 M CHHTE3, CPaBHEHHE, OOOONICHHE, CHCTeMAaTH3aluIo, KiacCH(UKaluio,
BBISIBJICHHE INPUYMHHO-CIEACTBEHHBIX CBSI3ed — Ui M3Y4YEHMs] CBOMCTB BEIIECTB M XUMHYECKHUX DEAKIMM; €CTECTBEHHO-HAYYHbIE METOJbl IO3HAHUA —
HaOJIr0IeHUEe, U3MEPEHNE, MOJICIIUPOBAHUE, IKCIIEPUMEHT (peaslbHbI U MBICICHHBIH);

11) creoosams TpaBHIaM TOJB30BAaHHS XMMHYECKOW NOCYHOH M J1abOpaTOpHBIM O0OpYIOBAaHHMEM, a TaKKe MNpaBWIIaM OOpalleHHs C BEIICCTBAMH B
COOTBETCTBUM C MHCTPYKLUSAMH 10 BBINOJHEHHUIO JIAOOPATOPHBIX XMMHUUYECKUX OIBITOB IO MOJYYEHUIO U COOMPAHUIO Ia3000pa3HbIX BELIECTB (BOLOpOJA M
KHCJIOpO/1a), IPUTOTOBIIEHUIO PACTBOPOB C OMNPEIEIEHHON MAacCOBOM J10JIel pacCTBOPEHHOIO BEIIECTBA; IJIAHUPOBATh U MPOBOJAUTH XMMHUECKHUE SKCIIEPUMEHTHI
10 PACIIO3HABAHUIO PACTBOPOB LIEJIOYEH U KUCIIOT € IOMOLIbI0 MHIUKATOPOB (JakMyc, peHoTaienH, MEeTHIIOpaHX U JIp.).

9 kaace

B cocraBe mpeaMeTHBIX pe3yJabTaTOB IO OCBOCHMIO 00S3aTENbHOIO COAEP)KaHUs, YCTaHOBJIEHHOI'O JAHHOW NMPHUMEpHOH pabouell mporpamMMmoH, BBIACISIOT:
OCBOCHHBIE O00YyYarOIMMUCS Hay4dHbIC 3HAHWS, YMEHHS M CIOCOOBI JeWCTBU, crenuduieckue sl MPeaIMEeTHOH o0macTu «XuUMUs», BHIBI ACATEIBHOCTU TI0
MIOJIyYEHHIO HOBOT'O 3HAHUS, €0 MHTEPIIPETalluK, IPeoOpa30BaHUIO U IPUMEHEHHUIO B PA3IMUHBIX YU€OHBIX M HOBBIX CUTYAIUIX.

[IpenmeTHbIC pe3yNbTaThl MIPEICTABICHBI OTPAXKAIOT CHOPMHUPOBAHHOCTD Y O0YJAIONINXCS CISTYIOIINX YMEHUIA:

1) packpvieams cmbici OCHOBHBIX XMMHYECKUX MOHATHIA: XUMHYECKHH DJIEMEHT, aTOM, MOJIEKyJa, WOH, KAaTHOH, aHHOH, MPOCTOE BEIIECTBO, CIOXKHOE
BEIIIECTBO, BAJICHTHOCTH, JIEKTPOOTPULIATEIBHOCTD, CTENICHb OKMCIICHUS, XUMHUECKas pEaKIis, XAMHYECKasl CBS3b, TEIUIOBOU A(PPEKT peaKIiuu, MOJIb, MOJISIPHBIHI
00BbEM, PACTBOpP; DJIEKTPOJIUTHI, HEIJIEKTPOJUTHI, INEKTPOJIUTUYECKAs TUCCOLMALNSA, PEaKUUM HOHHOIO OOMEHa, KaTajlu3aTop, XMMHYECKOe pPaBHOBECHE,
oOpaTuMble U HEOOpaTUMbIE PEaKUU, OKUCIUTEIbHO- BOCCTAHOBUTEIbHBIEC PEAKIIUU, OKUCIUTEIb, BOCCTAHOBUTEIb, OKUCIEHUE U BOCCTAHOBJIEHUE, aJNIOTPOIIHS,
aM(pOTEepHOCTh, XMMHUYECKasl CBs3b (KOBAJICHTHAs, HOHHAs, METAJUINYECKasA), KpUCTANINUECKasi peléTka, KOppo3usi METaJUIOB, CILJIaBbl; CKOPOCTh XUMHYECKOM
peakuuu, npeaensHo ponyctumas koHuentpanus (I1/1K) semecrsa;

2) unmoCcmpuposams B3aMMOCBSI3b OCHOBHBIX XMMHUUECKUX TMOHATHH (CM. M. 1) M MPUMEHSTh 9TH MOHATHS TPH ONMHCAHUH BEILIECTB U X MPEBPAICHUIA;

3) ucnoivb306ams XAMHYECKYIO CHMBOJIMKY JIJISI COCTaBIICHHST (POPMYJI BEIIECTB U YPABHEHUI XUMUUECKUX PEAKIIHIA;

4) onpedensims BaJCHTHOCTh M CTEICHb OKHUCICHHS XHMHUYECKHX OJIIEMEHTOB B COCIUHEHHSX pPA3IMYHOTO COCTaBa; MPHUHAICKHOCT BEUIECTB K
ornpeaeNéHHOMY KJIacCy COEAMHEHMH 1Mo (opMylaM; BUJ XUMUYECKOW CBSI3U (KOBaJleHTHasl, MOHHAs, METAJUINYECKasi) B HEOPraHUUECKUX COECTUHEHUSX; 3apsl
MOHA 110 XUMHYECKOH (hopMyIie; XapaKTep Cpeibl B BOAHBIX PACTBOPAX HEOPraHMUECKUX COEIUHEHUI, TUI KPUCTAJUINYECKOHN peIIETKH KOHKPETHOTO BEIIECTBa,

5) packpvieamo cmwicn Tepuoandeckoro 3akona J[. V. MenyeneeBa U J€MOHCTPUPOBATH €ro0 TIOHMMAaHKE: OMKMCHIBATh M XapaKTEPU30BATh TAOIUYHYIO (POpMY
[Tepuonuyeckoil cUCTEMbl XMMHMUYECKHX 3JIEMEHTOB: pa3inyaTh MOHATHUS «TJaBHas noAarpymnmna (A-rpymmna)» M «mobouHas noarpynna (b-rpymma)», manbsie u
00JIbIINE TIEPUOJIbl; COOTHOCUTh 0003HAUEHUs, KOTOPhIE UMEIOTCS B MEPUOINYECKON TaOIHIle, C YUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUS aTOMOB XUMHUYECKUX
9JIEMEHTOB (COCTaB M 3apsij szpa, olliee YUciIo JIEKTPOHOB M paclipe/ielieHHe UX MO AJIEKTPOHHBIM CJI05IM); OOBSACHATH OOIIMe 3aKOHOMEPHOCTH B M3MEHEHUHU
CBOIMCTB 3JIEMEHTOB U X COCTMHEHUH B MpezesiaXx MajblX MepUO/I0B U IIIaBHBIX MOATPYII C YYETOM CTPOSHHS UX aTOMOB;

6) xraccugpuyuposams XUMHYECKHE SJIEMEHTHI; HEOPTaHUYECKHUE BEIIECTBA; XUMUIECKUE PEaKUH (TI0 YUCITY M COCTaBY yYacTBYIOUIMX B PEaKIIUHU BELIECTB, MO
TerIoBoMY 3 (PEKTy, MO0 U3MEHEHHUIO CTETICHEH OKUCIICHUSI XUMUYECKHUX JIEMEHTOB);

7) xapaxmepuzoeams (ONUCHIBATh) OONIME M CIEUU(PHYSCKHE XUMHYECKHAE CBOWMCTBA MPOCTBIX U CIOXHBIX BELIECTB, MOJITBEPKIas OMUCAHUE MPHMEPAMH
MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHUIN COOTBETCTBYIOIIUX XUMHUUYECKUX PEAKIIHii;

8) cocmasnsimy ypaBHEHUs SJICKTPOJIUTHYECKON JUCCOIMAIIMM KHCIIOT, IIETOYEH M COJICH; IMOJHbIE M COKPAlIEHHbIE YpaBHEHHS PEaKkIui MOHHOTO OOMEHa,;
yYpaBHEHHUS peakiuil, MOATBEPKAAIONINX CYIIECTBOBAHNE T'€HETUUYECKON CBSA3H MEXAY BEIIECTBAMU Pa3IMUHbIX KJIACCOB;
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9) packpuvieams cyuHocns OKHCIUTEITEHO-BOCCTAHOBUTEIBHBIX PEAaKIM TOCPEICTBOM COCTABIICHUS AJICKTPOHHOTO OallaHCa ATUX PEaKIuii;
10) npoerosuposams CBOWMCTBA BEIIECTB B 3aBUCIMOCTH OT UX CTPOCHHS; BOBMOXKHOCTH MTPOTEKAHUS XMMUYECKHUX MPEBPAILCHUN B PA3TUUHBIX YCIOBHSIX;
11) gbiuucasims OTHOCUTEIBHYIO MOJICKYJSIPHYIO i MOJISIDHYEO MacChl BEIIECTB; MACCOBYIO JIOJIF0 XUMHYECKOTO AJIEMEHTA 110 GOopMyJie COSIMHEHUS; MACCOBYIO
JIOJTIO BELIECTBA B PACTBOPE; MPOBOAMUTH PACUETHI IO YPABHEHUIO XUMUYECKON PeaKIui;
ciedogamyb TIPABUIIAM TIOJIB30BAHUS XMMHUYECKOH MOCYI0H M 1a00paTOPHBIM 00OPYZOBaHUEM, a TAKXKe MPaBMJIaM OOpAaIeHUsl C BELIECTBAMU B COOTBETCTBUU C
MHCTPYKLHUSMH 10 BHIIIOJTHEHUIO JTA00PATOPHBIX XUMHUYECKUX OTIBITOB 10 MOJIYYEHUIO U COOMPAHHIO ra3000pa3HbIX BEIECTB (aMMHUAKa U YIIIEKUCIIOTO ras3a);
12) nposooums peakuuu, MOATBEPIKIAIONINE KAYSCTBEHHBIH COCTAB Pa3IMYHbIX BEIIECTB: PACIO3HABATH OMBITHBIM IYTEM XJIOPH-, OPOMUI-, HOIHUI- KapOOHAT-
, Pocdart-, cumkar-, cynbdar-, THAPOKCUI-UOHBI, KATHOHBl AaMMOHUSI M MOHBI M3YYEHHBIX METAJIJIOB, IPUCYTCTBYIOLINE B BOJAHBIX PACTBOPaX HEOPTaHUYECKHUX
BEIIECTB;
13) npumernsims OCHOBHBIC OIEPAIIMH MBICIUTEIBHON ACATEIBHOCTH — aHAINW3 U CHHTE3, CpaBHEHUE, 0000IIeHHEe, CUCTEMATH3aIUI0, BBISIBICHUE TIPHYHMHHO-

CJIEZICTBEHHBIX CBSI3eH — I M3Y4EHUS CBOWCTB BEIIECTB U XMMHYECKHUX pEaKluil; €CTeCTBEHHO-HAay4yHble METO/bl IO3HAHUS — HaOJI0JICHHE, U3MEpPEHUeE,
MOJIEJIMPOBAHUE, SKCIIEPUMEHT (PEAJIbHBIN U MBICICHHBIN).
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TEMATHYECKOE INTAHUPOBAHHUE

8 KJ1acc
Ne Bunasl, JJIeKTPOHHbIE
n/n HaumenoBanue pa3nenoB | KoanuecTBo yacoB Buabl nesiTeJIbHOCTH dopmbI (uudposrbie)
U TeM MPOrpamMMbl BCe | KOH npa KOHTPO o0pa3oBaTe/IbHbIE
ro TpO KTH JIs pecypchl
JIbH yec
ble KHue
pad paod
OTBI | OTHI
Pa3znea 1. [lepBoHayaibHble XMMHUYECKHE MOHITHUS
PackpbiBaTh CMBICT M3y4aeMbIX MOHSITUN; paCKpPHIBATh YerHblit https://resh.edu.ru/
1.1. | Xumus — BaxHas 5 1 3 pOJIb XUMHUHU B IIPUPOJE U KU3HU YEJIOBEKA, €€ CBA3b C orpoc;
00;1acTh JIPYTMMH HayKaMu; [ucbmenn
€CTeCTBO3ZHAHUS U Pa3nuyaTe yncThIC BelIeCTBAa M CMECH; OJHOPOJHBIC U I
NMpPaKTH4YeCKOil HEOJTHOPOJHBIE CMECH; pa3nu4aTh (U3NUECKUE U | KOHTPOJIb;
AeSITeJIbHOCTH Yel0BeKa XUMUYECKUE SBIICHHUS; KonTpons
OmnpenensaTe TpPU3HAKA XUMHYECKHUX peakiuid u Has
YCJIOBHS UX TIPOTECKAHUS; pabora;
CrnenoBaTh mpaBuiaM IMOJb30BAHUS XUMHUUYECKOM [IpakTuue
MOCYy/I0i U J1a00paTOPHBIM 00OPYIOBAHUEM, & TaKKE cKast
MpaBUJIaM OOpalleHus: ¢ XUMUYECKUMHU BEIIeCTBAMU B pabota
COOTBETCTBHHM C HWHCTPYKIHSIMH I10 BBHITTOJTHEHUIO
MPaKTUYECKUX PaboT;
[InannpoBarts 51 IIPOBOIUTH XUMHAYECKUN
SKCHEPUMEHT I10 U3YUYEHHIO U ONHCAHUIO (PU3NUECKUX
CBOMCTB BEIIECTB, CMOCOOOB pa3jelieHus cMmecei
BEILIECTB; NOHATUHHBIN anmapar Kypca XuMHH.
15 1 2 [TpuMeHATh eCTEeCTBEHHO-HAYYHbIC METObI MO3HAHUS (B | Y CTHBII https://resh.edu.ru/
1.2. | BemecrBau TOM 4HcIie HaOIIo/IeHUe, MOJICTUPOBAHHE, SKCIIEPUMEHT) OT1poC;
XHMHYECKHE PeaKknu Y OCHOBHBIE OTIEPAIIMU MBICIIUTEIIEHON JeSITeThHOCTH [MucemenH
(cpaBHEHHe, KJIacCU(PUKAIMA) A U3yUCHHUs BEIIECTB U I
XUMHAYECKHX PEaKITHii; KOHTPOJTb;
PackpbIBaTh CMBICIT U3y4aeMbIX MOHATHN M 3aKOHOB U KonTpons
MPUMEHSATh OTH TIOHSATHS TIPH OIMCAHWH CBOWCTB Hast
BEIIECTB M UX MPEBpaIICHUH; pabora;
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Paznuuate ¢u3uMueckue W XUMHUYECKHE SIBJICHUS,
OOBSICHATh MX CYIIHOCTb C TOYKH 3PEHUS aTOMHO-
MOJIEKYJISIPHOTO YUEHHUS;

Onpenenars NpU3HAKA XMMHYECKUX PEAKLUM, YCIOBUS
UX NPOTEKaHMUS;

OOBACHATH CYIIHOCTh (PU3UYECKUX U XUMHUYECKHX
SIBJIGHUH C TOYKHM 3pPEHUS aTOMHO - MOJIEKYJISIPHOTO
YUYEHUS;

KnaccudunupoBaTh XuMHUECKUE peakuy (110 YUCITY H
COCTaBy pearupyroummx u o0pa3yroluxcs BeIIECTB);
Cocraiate  Qopmyiasl  OMHApHBIX  BEHIECTB  TIO
BaJICHTHOCTHU U OIpeNeNATh BAJIEHTHOCTh 10 (hopMynam
BEIIECTB; PAacCTaBIATh KOA(D(UIMEHTH B ypaBHEHHAX
XUMHYECKHUX PEaAKLIM;

CnenoBaTh  mpaBujiaM  [OJb30BAaHUS ~ XUMHUYECKOU
oCy10i M J1a00paTOpHBIM OOOPYAOBAaHHEM, a TaK¥Ke
npaBuiaM OOpaIIeHHs ¢ BEIIECTBAMU B COOTBETCTBHH C
UHCTPYKLIMSAMH IO  BBIIOJHEHHIO  JIaOOPAaTOPHBIX
XUMHYECKHX OIIbITOB;

Hcnonp30BaTh Npy BBINMOJHEHUH Y4EOHBIX 3aJaHUN U B
MpPOLIECCe HCCIIEIOBATENIBCKON JESITENbHOCTH HAay4dHO-
MOMYJISIPHYIO JIMTEPATypy XUMHMUYECKOTO COAEpIKaHMs,
CIpaBOYHbIE  Marepuaibl, pecypcbl  HHTepHera;
BeicTpanBaTth pa3BEpHYTHIE NHCbMEHHBIE W YCTHBIE
OTBETHl C ONOpPOH Ha HMHPOpMALUI0 W3 Yy4eOHHKaA H
CIPaBOYHBIX MaTEpUAIIOB, TIPAaMOTHO HCIOJIb30BaTh
V3y4YEHHBIN NOHATUIHBIN alapaT Kypca XUMHH.

IIpakTnue
cKast
padota

Hroro no pasneny

20

Paznen 2. BaxkHeililne npeacTaBuTe I HEOPraHWYECKUX BelIeCTB

2.1 Bo3zayx. Kuciopoa.
ITonsiTHe 00 OKCHIAX

5

0

1

PackpsIBaTh CMBICIT U3y4aeMbIX OHATUN U IPUMEHSTH
STU TOHSTHUS NPU ONHUCAHWU CBOMCTB BEIIECTB M HX
IIPEBPALLICHHUI;

XapaktepuzoBaTh (ONHKCHIBATh) COCTaB BO3/yXa,
(usmyeckne M XMMHYECKHE CBOHCTBA KHUCIOPOJA,
CIIOCOOBI €ro MOJIy4eHHUs], IPUMEHEHUE U 3HAaUEHHE B
NIPUPOJIE U JKU3HHU YEJIOBEKA;

YcTHBIN
OI1pOC;
IIucemenH
BIiA
KOHTpOJIb;
Tectupona
HUE;

https://resh.edu.ru/
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CpaBHUBAaTh peakuu TOPCHHS U  MEIJICHHOTO
OKHUCIICHHUS;

Cobupate TpuOOpPH ISI TIOJYYCHHUS KHUCIOPOIa
(BBITECHEHHUEM BOJIBI U BO3/yXa);

Pacnio3naBath OIBITHBIM IMyTEM KHUCJIOPOZX;
HUcnonbp3oBaTh  XUMHUYECKYID  CHUMBOJHUKY  JUIS
cocraBieHuss (GOpMyaT BEIIECTB, MOJCKYJISPHBIX
YpaBHEHUM XMMHUYECKHUX pEaKUUl C ydacThem
KHUCIIOPOa;

OOBSCHATH CYLIHOCTh OKOJIOTUYECKHX Ipobiiem,
CBSI3aHHBIX C 3arps3HEHUEM BO3/yXa;

CnenoBaTh nmpaBuiiam  Oe3omacHoit  paboOTel B
71a0opaTopuy MPU  UCIIOJIb30BAHUU  XUMHUYECKOH
nocyasl u  oOOpydoOBaHHMS, a TakkKe MpaBUIIaM
0o0paleHus ¢ TOPIOYMMH BEIIECTBAMU B OBITY;
[lnanupoBaTh W  OCYIIECTBISTH Ha  IPaKTHUKE

XUMHUYCCKHUC OKCIICPUMCHTHI, MMpOBOJIWUTH
Ha6J'IIO,I[eHI/Iﬂ, ACJIaThb  BBIBOJABI IIO0 pE3yJibTaTaM
OKCIICPUMCHTA,

VYyacTBOBaTh B COBMECTHOI paboTe B IpyIIe;
Hcnonb30BaTh NpU BBIIOJTHEHUHM YUYE€OHBIX 3aJaHUM U
B IIPOLECCE  HCCIEN0BATENIbCKON  JIEATEIBbHOCTU
HAYYHO-TIOMYJSIPHYIO  JIMTEPATYpy  XUMHYECKOTO
COIEp)KaHMs, CIIPAaBOYHBIE MaTEpHANIBI, PECYPCHI
Hurepuera;

BricTpanBaTh pa3BEpPHYTHIE NHCBMEHHBIE M YCTHBIE
OTBETHI C ONOpOM Ha WMHOpMaLMIO U3 ydyeOHUKa U
CIIPaBOYHBIX MaTEpUAJIOB, T'PAMOTHO MCIIOIb30BaTh
W3yYECHHBIN TOHATUIHBIN annapar Kypca XMMHHU.

2.2.

Bopxopon.
IloHsiTHE O KHCJIOTAX U
COJISIX

PackpsIBaTh cMBICT U3y4aeMBbIX IOHATUN U IPUMEHSATH
STU MOHSTHS MPU OMUCAHUU CBONCTB BEIIECTB U MX
IIPEBPALLCHHUI;

XapaktepuzoBaTh  (OMHUCHIBATH)  (PU3MYECKUE U
XUMHUYECKHE CBOMCTBAa BOJOPOJA, CHOCOOBI  €ro
MOJTy4YeHUsI, HPUMEHEHUE;

CoOupaTe mnpubOp Uil TOJYYEHHUs  BOJIOPOJA;

YcTHbBIN
OIpoc;
ITucemenHn
BIiA
KOHTpOJIb;
KonTpons
Has

https://resh.edu.ru/
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Hcnonbs3oBaTh  XMMHMYECKYIO  CHUMBOJMKY A pabora;
cocTaBleHUss (GOpPMYJI BELIECTB, MOJEKYJApHbIX | IIpakTuyec
YpPaBHEHUHM XHMHYECKHUX pEaKUM C  yd4acTHEM Kas
BOJIOPOJA; pabora.
CrnenoBarp mpaBwiaM — Oe30macHOW  paboOThl B
Ja0opaTopuu  INpU  HCHOJB30BAaHUM  XHMHYECKOU
nmocyasl W 00OpyJOBaHUsS, a TaKXKe IpaBUIaM
oOpalleHuss C TOpPIOYMMM BellecTBaMU B  OBITY;
[nanupoBath M OCYIIECTBJISITH HA  IPaKTHKE
XUMHUYECKHUE SKCIIEPUMEHTHI, IIPOBOJIUTH
HaOJIIOEHUs, JieJlaTh BBIBOJABI 1O  pe3yJibTaTaMm
SKCIEPUMEHTa; Y4acTBOBaTh B COBMECTHOM pabore B
rpynmre.
PackpbiBaTh CMBICT H3y4aeMBbIX OHSATUN U TPUMEHSITh VYcrHblid https://resh.edu.ru/
2.3. KosmyecTBeHHbIE STU INOHATHS, a TAK)KE M3YyUEHHbIE 3aKOHbl U TEOPUHU oIpoc;
OTHOLIEHHUS] B XUMHUH JUIsl pELICHUs pacu€THBIX 3a1ay; [Tucemenn
BpruucasaTe MOJISIDHYIO Maccy BEIIECTB; KOJIMYECTBO 1874
BelllecTBa, 00bEM raza, Maccy BELIECTBA; KOHTPOJIb;
[IpoBonuTe pacuérel Mo ypaBHEHUSAM XuMuueckux | KoHtponb
peakiuii: KoinuecTBa, o0ObE€Ma, Macchl BellecTBa IO Has
U3BECTHOMY KOJIMYECTBY, OOBEMY, Macce pearcHTOB pabora.
WJIN NIPOJYKTOB PEAKIIMHU;
BricTpanBaTh pa3BEpHYThIE NHUCHMEHHBIE U YCTHBIE
OTBETHI C OMOpoM Ha HMHPOPMAIUIO U3 YyuyeOHHMKA U
CIIPaBOYHBIX MaTepHaioB, T'PaMOTHO HCHOJIb30BaTh
W3YYEHHBIN ITOHSITUMHBIN anmnapar Kypca XUMHHU.
PackpbiBaTh  CMBICT  HM3y4YaeMbIX  TMOHATHH U VYeruwii | https://resh.edu.ru/
24. Bona. IIPUMEHATh 3TU IIOHSATHUSI TNIPU OIMCAHUHU CBOMCTB OIpoc;
PacTBOpBI. BEILIECTB U UX MPEBPAICHU; ITucemenn
ITonsitue 00 XapakTepuzoBarb  (U3WYECKHE U XHUMHYECKHE BII
OCHOBAHUAX CBOMCTBa BOJABI, €€ pOJb KaK pacTBOPUTENIS B | KOHTPOJb;
IIPUPOIHBIX IIPOIIECCAX; Kontpons
CocTaBiATh ypaBHEHHMS] XHMHYECKHX pEaKIuil ¢ Hast
y4acTHEM BOJBI; pabora;
OOBACHATH CYIIHOCTh JKOJOTMYEeCKuX mnpodiem, | [lpaktuuec
CBSI3aHHBIX C 3arps3HEHUEM NPUPOJHBIX  BOJ, Kast
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CIIOCOOBI OYMCTKM BOJBI OT MpPHUMECEH, Mephl IO
OXpaHE BOJ OT 3arpsI3HCHUS;
IltanupoBaTh W OCYyLIECTBIATH HAa  IPAKTHUKE

XUMUYECKHUE SKCIIEPUMEHTBI, IIPOBOAUTH
HaOJIOJIEHUsI, JeNaTh BBIBOJBI 10 pe3yJibTaTam
JKCIIEPUMEHTA;

CrnenmoBath mpaBuiiaM Oe30macHOW palboThl B
na0opaTOpuu MPU HCIOJIB30BAHUU XHUMHUYECKOH
MOCYIbI U1 000PYIOBAHUS,

[IpoBOUTH BBIUUCIIEHUS C IPUMEHEHUEM MOHSATHS
«MaccoBas J0JIs BELIECTBA B PaCTBOPEY;
Hcnonb3oBaTh MpU BBIMOJIHEHUU YYEOHBIX 3a/laHUN U
B IIpoLlecCE€ HCCIENOBATEIbCKOM  JeATEIbHOCTU
HAay4YHO-TIOMYJISIPHYIO ~ JIUTEPATypy  XHUMHYECKOIO
CoIepXKaHus, CIPABOYHBIE MaTepHalbl, PECYpPChI
HMuTepHera.

pabora.

2.5.

OcHOBHBIE KJIACCHI
HEOpPraHuYecKux
coeUMHEeHH M

11

KnaccudpummpoBaTe  u3ydaemble  BemiecTBa 110
COCTaBY U CBOMCTBaM;

CocTtaBiath (HOPMYJIBI OKCUIOB, KUCIIOT, OCHOBaHUM,
cojlei MW Ha3plBaTh MX II0  MEXIYHapOIHOU

HOMEHKJIaTypE;
[Iporno3upoBath CBOWCTBAa BEHIECTB Ha OCHOBE
001MX XUMHUYECKUX CBOMCTB W3y9ICHHBIX

KJIACCOB/TPYIIIT BEIIECTB, K KOTOPBIM OHH OTHOCSTCS;
CocTaBisITh MOJIEKYJISIpDHBIE YpPaBHEHHUS peaklMii,
WUTIOCTPUPYIOIIUX XUMHUECKHE CBONCTBA M CIIOCOOBI
MOJy4YE€HHUs BEIIECTB H3YyYEHHBIX KIJIACCOB/TPYII, a
TaK¥XKe MOATBEPKAAOIIUX T€HETUYECKYIO
B3aUMOCBS3b MEXKAY HUMU;

IIponsBoaute BBIYHCIICHUS 1o YPaBHEHUSIM
XAMHUYECKUX PEAKILINIL;

InanupoBaTh W OCYLIECTBJISAITH HAa  IIPAKTUKE

XUMHYCCKHE OKCIICPUMCHTHI, IpOBOAUTH
Ha6J'IIO,[[eHI/I$[, ACJIaTb BBIBOABI 110 PpPE3yJibTaTaM
OKCIICPUMECHTA,

CnenoBaTh mpaBwiaM  Oe3omacHoil  paOoOTel B

YcTHbIN
ompoc;
ITucemenn
Bl
KOHTPOJIb;
Kontpons
Has
pabora;
IIpakTraec
Kast
pabora.

https://resh.edu.ru/
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7a00paTOpuu  TpPH  HMCIIOJIB30BAHUM  XUMHUYECKOU
MOCYIbI 1 000PYTOBaHUS;

Hcnonp30BaTh NpU BHIIOJIHEHUN YUEOHBIX 3aJlaHUH 1
B IPOLECCE HCCIEHOBATEIBCKOW  IEATEIBHOCTH
Hay4YHO-TIOIYJISIPHYIO  JINTEPATypy  XMMHUYECKOIO
COICp)KAaHUsA, CIPABOYHBIE MaTEpPUANIBI, PECYPCHI
HNnrepnera;

BricTpauBaTh pa3BEPHYTBIE IIHNCBMEHHBIE U YCTHBIE
OTBETHI C ONOpPOH Ha WHPOPMAIMIO U3 YyuyeOHUKA U
CIIPaBOYHBIX MAaTEpHUaIOB, I'PaMOTHO MCIOJIb30BaTh
M3yYCHHBIM IOHATUMHBIN anmnapaTr Kypca XUMHM.

Hroro nmo pasaciay

30

Paznen 3. llepuoaunyecknii 3akou u Iepu

cBA3b. OKHCIUTEILHO-BOCCTAHOB

oauvdecCKasg CuCTeMa XMMHYECKHUX 3JICMEHTOB I[. HU. MenaeieeBa. CTpoe}me aToMOB. XUMHYeCcKasa

HTCJIbHBIC PCAKIITHH

3.1. Ilepuoanyeckuii 3aK0OH U
Ilepuoanyeckas
CHCTEMAa XMMHUYECKHX
3JIEMEHTOB

. U. MenpaeseeBa.
Crtpoenue atoma

8

1

0

PaCKpI)IBaTI) CMBICJI ICPHUOAUYICCKOI'O 3aKOHA,

Ilonumatsp CyHIieCTBOBAHHC HepHO,Z[I/I‘ICCKOP’I
3aBHCUMOCTH CBOUWCTB XHMHYECCKUX 3JICMCHTOB
(I/ISMCHGHI/IC paanycoB aTOMOB u

AJEKTPOOTPULIATEIBHOCTH) W HUX COEJUHEHUN OT
MIOJIOKEHUSI B TIEPUOJUUYECKON CUCTEME U CTPOEHHUS
aToMma;

VYcranaBnuBaTh  CBA3b  MEXKAY  IIOJIOKEHUEM
3JIEMEHTa B MEPHOJMYECKON CUCTEME M CTPOCHUEM
ero aroma (coctaB W 3apsj sapa, oOllee 4YHCIIo
AJIEKTPOHOB U pacCIpeieIeHUe HX IO JIEKTPOHHBIM
CIIOSIM);

IIpormo3upoBare XapakTep H3MEHEHUsS CBOMCTB
AJIEMEHTOB M HUX COEAUMHEHMH IO TIpylmnam |
nepuoaaM llepuoanyueckoit CUCTEMBI;
XapakTepu3oBaTb XUMHUYECKHE DJIEMEHTHI IEPBBIX
TpEX MEPUOA0B, Kalausl, KaJIbIUs MO UX IOJIOKEHUIO B
[Iepunonuueckoii cucreme /1. 1. Menneneesa;
CnenoBaTh mipaBuiaM Oe3omacHOW paboOThl B
71a00paTOpUU TPU HUCIOJIB30BAHUM XHUMHUYECKOM
MOCyAbl 1 000pyIOBaHUS;

BricTpauBaTh pa3BEpHYTHIE MUCHMEHHBIE U YCTHBIE

YcrHbI
OIIpOC;
ITncemenHn
bIN
KOHTPOJIb;
Kontponpu
ast pa0ora;
CamMoolieH
Ka C
HCIIOIB30B
aHueM
«OteHo
YHOT'O
JINCTa.

https://resh.edu.ru/
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OTBETHI C OMOpOil Ha MH(pOpMaLHIO U3 ydyeOHHMKA U
CHPaBOYHBIX MAaTEPUAJIOB, TPAMOTHO MCIIOJIb30BaTh
W3y4YCHHBIN ITIOHATUMHBIN ammapaTr Kypca XUMHHU;
Hcnonb3oBaTh OpU BBIMNOJHEHWH YYEOHBIX 3aJdaHUN
TEKCTbl  yuyeOHMKa, CIIpaBOYHbIE MaTepuabl
(ITepuonuueckyro cUCTEMY XUMHUYECKUX AJIEMEHTOB
. . MeHnneneesa, TaOIuIly paCTBOPUMOCTH KHCIIOT,
OCHOBaHUU U COJIEH B BOJAE, IIEKTPOXUMUUYECKUHN PsiJL
HanpsHKEHUN METaIIOB);

Hcnonb30BaTh MpU BBINOJIHEHUH YUEOHBIX 3aJlaHUN U
B IIpoLlECCE€ HCCIENOBATEIIbCKOM  JeATEIbHOCTU
HAy4YHO-TIOMYJISIPHYIO ~ JIUTEpPaTypy  XHUMHYECKOIO
COZEp)KaHUs, CIPAaBOYHbIE MaTEepUAJIbl, PECYPCHI
HMuTepuera.

3.2. XumMu4yeckas CBA3b.
OKHCIUTETBHO -
BOCCTAHOBHUTEJIbHDbIE
peakuuu

PackpsiBath CMBICJT W3y4aeMbIX MOHSITHIA;
OnpenenaTts BUJ XUMAYECKOM CBSI3U B COEIUHEHUY;
OnpenensiTe CTENEHb  OKUCJIEHUS  XUMHYECKOTO
aJeMeHTa no (popMyJie ero COeTMHEHUS;

OnpenenaTte 3JeMEHT (BEIIECTBO) — OKHUCIUTENb U
AJIEMEHT (BEILEeCTBO) — BOCCTAHOBUTEIb;

OOBSICHATH CYIIHOCTHh TIPOIECCOB OKHCIICHUS U
BOCCTAaHOBJICHUS;

CocTaBnaTh 3JEKTPOHHBIA OanaHCc ¢ Y4€TOM 4YucIa
OTJAHHBIX W TMPUHATBHIX 3JIEKTPOHOB; (COCTaBIATH
ypaBHEHUE OKHCJIUTEIbHO-BOCCTAHOBUTEIBHOMN
peakuuu;

Hcnonb3oBaTh OpU BBINOJHEHUU YUE€OHBIX 3aJaHUMN
TEKCThl  y4yeOHUKa, CIIPAaBOYHbBIE MaTepHaibl
(mepruoguyYecKyro CUCTEMY XUMUYECKUX 3J1eMeHTOB /1.
N. MenneneeBa, TaOIMIly PacTBOPUMOCTH KHCIIOT,
OCHOBaHHUU M COJIEM B BOJAE, DIEKTPOXUMHUUYECKUHN PsiJL
HaNPsDKEHU METaJJIOB).

YcTHBIN
Onpoc;
ITucemenn
BIN
KOHTPOJIb;
Kontponpu
ast pabora;
BIIP.

https://resh.edu.ru/

Hroro nio pazneny:

15

PesepBHOE BpeMst

OBIIEE KOJIMYECTBO HACOB
110 ITPOI'PAMME

68
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9 kjacc

Ne Buael, JIeKTPOHHbIE
n/m | HaumenoBanue pa3aesnoB | KoandecTBo yacos Bujabl nesiteJibHOCTH ¢opmbI (mudposbie)
U TeM MPOrpamMMbl BCe | KOH npa KOHTPO oOpa3oBaTe/ibHbIE
ro TpO KTH JIs pecypcebl
JIbH yec
ble KHue
pad paod
OTBI | OTHI
Paznen 1. IlepBoHayaibHble XMMHYECKHE NIOHATHS
PackpbiBaTh CMBICTT N3y4aeMbIX TTOHSITUN; PACKPBIBATh | Y CTHBIN https://resh.edu.ru/
1.1. | Xumus — BaxHas S) 1 3 pOJIb XUMUHU B MPUPOJIE U )KU3HU YEJIOBEKA, €€ CBSA3b C | OIpOC;
00;1acTh JIPYTMMH HayKaMu; [Muceme
eCTeCTBO3HAHUSA U Paznuuath yncThIe BeniecTBa U CMECH; OJHOPOIHBIE U HHBIH
NMpPaKTH4YeCKOil HEOJIHOPOJHBIE CMECH; pa3iaudyaTh (QU3NYECKHe U | KOHTPO
AesiTeIbHOCTH YeJIOBeKa XUMHUYECKUE SABJICHUS; JIb;
OmnpenensTh TpU3HAKKM XUMUYeCKMX peakuuii u | KoHTpo
YCIOBUSL UX MNPOTEKAaHUsS; CJEJ0BaTh IIpaBUjaM JIbHAs
M0JIb30BAHUSI XUMUYECKOM MOCY0M 1 1a00paTOpHBIM paborta;
0o0OpyZlOBaHMEM, a TaKXe npaBuiiam oOpamienus c¢ | Ilpaktu
XUMHUYECKUMH  BEIIECTBAMHU B COOTBETCTBMM C | 4YecKas
WHCTPYKIHMSIMA ~ TI0  BBIMOJIHEHHWIO TPAKTHYECKUX | padoTa.

pabor;

[InanupoBath u MPOBOJIUTH XUMHYECKUIN
SKCIIEPUMEHT T10 U3YUYCHHUIO U OMUCAHUIO (PU3UYECKUX
CBOMCTB BEIIIECTB, CIIOCOOOB pa3/eieHUs cMmecei
BEIIIECTB; HCMOJIb30BaTh MPH BBIMOJIHEHUN YYE€OHBIX
3aJlaHME W B NPOILECCE  HMCCIeN0BATEIbCKOU
JeSITeIbHOCTH ~ HAYyYHO-TIOMYJISIPHYIO  JINTEpaTypy
XAMHUYECKOTO COJIEpKaHUsI, CIIPAaBOYHBIE MaTEpHAIIBI,
pecypcenl UHTEpHETA,;

BricTpauBaTh pa3BEpHYThIE MHUCHMEHHBIE W YCTHBIC
OTBETHI C OMOpod Ha WHPoOpMalui W3 ydeOHUKA U
COPaBOYHBIX MAaTEpPHAJIOB, T'PAaMOTHO HCHOJIb30BaTh
W3YYEHHBIN IOHATUHHBIN annapar Kypca XuMHUU.
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15
1.2. Bemecrsa n
XHMHUYeCKHE PeaKkIuu

[IpuMeHsITh €cTeCTBEHHO-HAay4YHbIE METOABI IIO3HAHUS (B
TOM YHCJIe HAOJIOACHUE, MOICTIMPOBAHUE, SKCTICPUMEHT)
1 OCHOBHBIE OIIEPALIMU MBICIUTEIBHOUN NEATEIbHOCTH
(cpaBHeHME, KiIaccHpUKALMSA) JUIsI U3yUYEHHUS BEIIECTB U
XMMHYECKUX PEAKIIU;

PackpbiBaTh CMBICIT M3y4aeMbIX MOHATUH M 3aKOHOB U
NPUMEHATh OSTU MOHATUS IpU ONMCAHUU CBOMCTB
BELIECTB U UX MPEBpaIllCHU;

Paznuuate  Qu3nueckue W XMMHYECKHE  SIBICHUS,
OOBSICHATh HX CYIIHOCTb C TOYKH 3pEHHUSI aTOMHO-
MOJIEKYJISIPHOTO yYEHHUS;

OnpenensT NpU3HAKK XUMHUYECKHX pEaKLUN, YCIOBUS
UX TPOTEKaHMs; OOBACHATH CYIIHOCTb (PU3MYECKUX U
XUMHYECKUX SIBICHUH C TOYKH 3pEHUS aTOMHO -
MOJIEKYJISIPHOTO YUEHUS; KJIaCCU(UIIPOBATH
XUMHYECKHE  peakiuu (10  4YMCcIy UM COCTaBy
pearupyomux 1 00pa3yroumxcs BEUIECTB);

CocraBnate  (opmynbl  OMHApHBIX  BEIIECTB IO
BAJICHTHOCTU U OIPENEIATh BAJEHTHOCTH 0 (hopmyiaam
BEIIECTB;

PaccraBisaTh K03 GUIIMEHTH B ypaBHEHUSX XUMUYECKUX
peakuuii; CJIE10BaTh IIpaBUJIaM 10JIb30BaHUs
XUMHUYECKON IOCYJ101 u 71a00pPaTOPHBIM
o0opyJoBaHMEM, a TakKe NpaBUiIaM OOpalleHus C
BELIECTBAMM B COOTBETCTBUUM C HHCTPYKUHUAMU IO
BBINOJIHEHUIO JTAOOPATOPHBIX XUMUYECKUX OIIBITOB;
Wcnonb30BaTh Npu BBIMOJIHEHWU Y4Y€OHBIX 33JaHUN U B
IIPOLIECCE HCCIIEOBATENBCKON JESITEIbHOCTH HAay4dHO-
MOMYJISIPHYIO  JIUTEPATypy XHUMHUECKOTO COJAEpKaHMUS,
CIpaBOYHbIE  Marepuaibl, pecypcbl  MHTepHera;
BoicTpanBath pa3BEpPHYThIE IUCBMEHHBIE W YCTHBIE
OTBETHl C OMOpoH Ha HHGPOPMAIMIO U3 YyUeOHMKA H
CIPaBOYHBIX MAaTepUalOB, TIPaMOTHO HCIOJB30BaTh
V3Y4YEHHBIN MOHATUMHBIN alIapaT Kypca XUMHUH.

YcTHbIM
ompoc;
IIuceme
HHBIN
KOHTPO
JIb;
Kontpo
JIbHAS
paborta;
[TpakTin
qecKast
Paobora.

https://resh.edu.ru/

Hroro no pazaery 20

Pazgen 2. BaxHelilue npeacTaBuTe/ M HEOPraHMYEeCKUX BelleCTB

21



https://resh.edu.ru/

2.1.

Bo3ayx. Kucaopoa.
ITonsiTHe 00 OKCHIAX

PackpbIBaTh cMBICT U3y4aeMBbIX OHATUN U IPUMEHSTH
STU MOHATHUS NPU ONMUCAHUM CBOMCTB BEIECTB U UX
IIPEBPALLCHHUI;

XapakTepu3oBaTh (ONMCBIBaTh) COCTaB  BO3/yXa,
(u3myeckne W XUMHYECKHE CBOWCTBA KHCIOPOJA,
CIIOCOOBI €ro MOJIy4eHHUs, IPUMEHEHUE U 3HAUYE€HHE B
MIPUPOJIE U )KU3HHU YEJIOBEKA;

CpaBHMBaTh peakUMH TOPEHMs] U  MEIJICHHOIO
OKHCJICHUS;

Cobupate npuOOpsl [ MOJYyYEHUS KHUCIOpOoAa
(BbITeCHEHMEM BOABI W Bo3ayxa); Pacmo3HaBaTh
ONBITHBIM ITyTEM KUCIIOPOJ;

Hcnonb3oBaTh  XMMHYECKYI0  CHUMBOJIMKY  JJIS
cocTaBiieHUss (GOpPMyJl  BEHIECTB,  MOJIEKYJISIPHBIX
YPaBHEHUMM XHMHYECKHUX pEaKUHil C ydacTHEM
KHUCJI0pOAa;

OOBSCHATH CYIIHOCTh JKOJIOTHUYECKUX IPOOJeM,
CBSI3aHHBIX C 3arps3HeHueM Bo3zayxa; CrenoBathb
npaBwiaM 0e30macHON paboThl B J1abOpaTOpHH TIPH
HCTOJIb30BAHUH XUMHUYECKOU NOCY 1Bl 51
000OpyZl0OBaHUsA, a TaKXe MpaBwiIaM oOpallleHus c¢
TOPIOYMMH BEIECTBaMU B OBITY;

[InanupoBath W  OCYHIECTBISTH Ha  IPaKTHKE

XAMUYECKUE OKCIIEPUMEHTHI, IIPOBOAUTH
HaOJIIOZE€HUs, JeJaTh BBIBOJBI [0 pe3yjibTaram
DKCIIEPUMEHTA;

YyacTBOBaTh B COBMECTHOM paboTe B rpymIe;
Hcnonp30BaTh NpU BBIOJHEHUU Y4e€OHBIX 3aJaHUN U
B IIpOLECCE HCCIENOBATEIBCKON  JESTEIBbHOCTH
HAY4YHO-TIOMYJISIPHYIO  JIUTEPATypy  XUMHYECKOI'O
COIEpKaHMs, CIIPAaBOYHBIE MaTEpPHAIIBI, PECYPCHI
Hurepnera;

BricTpanBaTh pa3BEpHYTHIE NHUCBMEHHBIE U YCTHBIE
OTBETHI C OMOpoM Ha HHPOPMAIMIO U3 YyuyeOHHMKA U
CIIPAaBOYHBIX MaTepHaJOB, TI'PAMOTHO HCHOJb30BAThH
W3YYCHHBIN TOHATUIHBIN annapar Kypca XMMHHU.

YcTHBI
17|
OIIpOC;
ITnuceme
HHBIN
KOHTPO
JIb;
Tectup
OBaHHE.

https://resh.edu.ru/

22



https://resh.edu.ru/

PackppIBaTh CMBICT U3Y4Yae€MbIX MOHITUH U IPUMEHSTH | Y CTHBIN https://resh.edu.ru/
2.2. | Bonmopon. 9TH TIOHATHS IPH ONMMCAHWM CBOMCTB BEIIECTB M MX | OIMPOC;
ITonsiTHe 0 KUCJIOTAX U MpEBPALLICHUI; [TucemenH
COJISIX XapaktepuzoBaTh  (ONHUCHIBaTh)  (PU3HYECKHUE H | BbIid
XUMHUYECKHE CBOMCTBAa BOJOPOJAA, CIHOCOOBI €ro | KOHTpPOJIb;
MOJIy4CHHUsI, IPUMEHEHHUE; KonTpons
Cobupats mpudop 15 OTYyYSHHS BOAOPOA; Hast
Hcnonp3oBaTh  XMMHYECKYI0  CHMBOJMKY i | paboTa;
coctaBieHus (GOpPMyJI BEHIECTB, MOJEKYJApHbIX | IlpakTuyec
YpPaBHEHHI XMMHMYECKHX peakUuid ¢ ydJacTHeM | Kas
Bosiopojia; CiienoBaTh mpaBuiiaM 0e30MacHOM paboThl | pabora.
B JIa0OpaTOpUM MpU HCIOJIB30BAHUH XWMHYECKOU
mocyasl W 00OpyJOBaHUS, a TaKXKe IpaBUIaM
oOpallleHHsI C TOPIOYMMH BEIIECTBAMH B OBITY;
[ImanupoBaTh W  OCYWIIECTBJISATH HAa  IPAKTHKE
XUMHYECKUE 9KCIIEPUMEHTHI, IPOBOJUTH
HaOJIO/IeHMs, JeiaTh BBIBOABI IO  pe3yJibTaTam
IKCIIEPUMEHTA;
YyacTBOBaTh B COBMECTHOM paboTe B IpyIIIe.
PackpeiBaTh CMBICT N3yYaeMbIX HOHIATUN U IPUMEHSTh | Y CTHBIH https://resh.edu.ru/
2.3. | KoaunyecTBeHHBIE STH TOHSTHS, a TAaK)K€ M3YUYEHHBIE 3aKOHBI U TEOPHH | OIPOC;
OTHOIIEHUS] B XHMUH JUTSL pelIeHUs] pacu€THBIX 3a/1a4; [TucemenH
BpraucnaTre MOJSIPHYIO MacCy BEMIECTB; KOJTHMYECTBO | BIA
BellleCcTBa, 00bEM ra3a, Maccy BEIIECTBa; KOHTPOJIb;
[TpoBoauTe pacy€Thl MO ypaBHEHHSIM XuUMHYeckux | KoHTpois
peakiuii: koiuuecTBa, oObEMa, Macchl BellecTBa IO | Has
W3BECTHOMY KOJIMYECTBY, OOBEMY, Macce peareHToB | padorTa.
WJIM IPOAYKTOB PEAKIIHH;
BricTpanBaTh pa3BEpPHYTHIE NMHCHMEHHBIE W YCTHEIE
OTBETHI C OMOpOH Ha HHPOPMAIMIO U3 YyuyeOHHMKA U
CIIPAaBOYHBIX MAaTEpPHAJIOB, TPAMOTHO HCIIOJIH30BAThH
W3YYEHHBIN ITOHSTUMHBIN anmnapar Kypca XUMHHU.
PackpeIBaTh CMBICIT H3y9aeMbIX TOHSATHN U IPUMEHATH | Y CTHBIN https://resh.edu.ru/
24. | Bopa. 9TU TOHSTHUS NPH ONHUCAHUU CBOMCTB BELIECTB M MX | OIPOC;
PacTBOpHBI. MpEeBpaILECHUI; [TucemenH
Ilousitue 06 XapakTepu3zoBatb  (GU3HMYECKHME M XHUMHYECKHE | BbIH
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OCHOBaHUSIX CBOHCTBa BOJABI, €€ pOJIb KaK pPACTBOPHUTENS] B | KOHTPOIIb;
MPUPOJIHBIX MpoLeccax; KonTpomns
CocTaBnsiTh  ypaBHEHUS XHMHUYECKHX peakuuil ¢ | Had
y4acTHEM BO/JIbI; pabora;
OOBSCHATH CYIIHOCTh JKOJOTWYecKux mpobiem, | I[Ipakruuec
CBSI3aHHBIX C 3arpsA3HEHMEM IPUPOJHBIX  BOJ, | Kas
CIOCOOBI OYHMCTKH BOJBI OT TpUMEcEd, Mepsl 1o | padora.
oxpaHe BOJA OT 3arpsasHeHus; IlmanupoBats u
OCYILIECTBIISITh Ha MPaKTHKE XUMUYECKHE
SKCIEPUMEHTHI, IPOBOAUTL HAOIIOAECHUS, JieJaTh
BBIBOJIBI 110 PE3YJIbTaTaM dKCIIEPUMEHTA;
CnenoBath mpaBwiaM  0Oe3omacHo  paboTel B
7a00paTOpUM MPU  HUCIOIB30BAHUM  XHUMHUYECKOU
MoCcy/ibl U 000pYAOBaHUS;
[IpoBOANTH BBIUMCIICHHS C MPUMEHEHUEM IOHSTHUS
«MaccoBas J0Jis BEILeCTBA B paCTBOPE»;
Hcnonb30BaTh TIpU BBINIOJIHEHUU YUEOHBIX 3aJaHUN U
B IpOLECCe  HCCIENOBAaTEIbCKOM  JesTeIbHOCTH
HAay4YHO-TIOMYJSIDHYIO ~ JINTEpPaTypy  XHMHYECKOIO
colep)KaHUs, CIpPaBOYHBIE MaTepualibl, pPECypChl
HNuTepnera.
11 KnaccupuumpoBars n3yyaemsle BEIIECTBA 110 COCTaBY | Y CTHBIN https://resh.edu.ru/
2.5. OcCHOBHBIE KJIACCHI u cBoiictBam; CocTaBisaTh (POpPMyIBl OKCHUJIOB, | OMPOC;
HEOpraHn4ecKux KHCJIOT, OCHOBaHMM, coiell u Ha3plBaTh uX 10 | [IucemeHH
coeIMHEeHUI MEXKIYHAPOJHON HOMEHKIIATYPE; BIN
[Iporno3upoBaThk CBOHCTBA BEIIECTB HA OCHOBE OOIIMX | KOHTPOJIb;
XUMHUYECKUX CBOHCTB M3Y4YEHHBIX Kiaccos/rpymm | KoHTponb
BEILIECTB, K KOTOPHIM OHHU OTHOCSTCS; Hasi
CocrtaBisiTh MOJIEKYJIIpHbIE YypaBHEHHS peakiui, | paboTa;
WUTIOCTPUPYIOLIUX XUMUYECKHE CBOMCTBA U criocoosl | IlpakTuuec
MOJTyYCHHsI BEIIECTB HM3YyYCHHBIX KJIACCOB/TPYMIN, a | Kas
TaKxe MOATBEPKAAIOIINX reHeTUYeCKylo | pabora.
B3aMMOCBSI3b MY HUMH.
[TpouzBoauTh BBIYHCIICHUS o ypaBHEHUSIM

XAUMHUYECKUX PEaKIInii;
[InanupoBarp M  OCYHIECTBJISATH HA  MNPAKTHKE
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XUMUYECKUE SKCIEPUMEHTHI, MPOBOAUTH
HaOmroAeHus, JejaTh BBIBOJBI IO pe3yjbTaram
SKCIIEPUMEHTA;

CnenoBaTh nmpaBujiam  Oe3onacHoit  pabOThl B
nabopaTopuu  TPU  UCMOJB30BAHUM  XUMHUYECKOH

1ocy bl U 000pyAOBaHUS;
Hcnonp30BaTh TIpU BHINIOJIHEHUU YUE€OHBIX 3aJaHUN U

B IIpOLECCE  MCCIENOBATEIBCKOM  IEATEIBHOCTU
Hay4HO-IIOIYJIIPHYIO JmTeparypy XUMHUYECKOI'O
COICp)KaHMs, CIPAaBOYHBIE MAaTepHalbl, PECYPChl
Hurepnera;

BricTpanBaTh pa3BEpHYTHIE NHCBMEHHBIE U YCTHBIE
OTBETHI C ONOPOW Ha WHPOPMAIMIO W3 YYEOHUKA U
CIIPaBOYHBIX MaTEpUaJIOB, I'PAMOTHO MCIIOIb30BaTh
W3YYCHHBIN ITIOHSATUMHBIN annapar Kypca XMMHHU.

Hroro no pasaciay

30

Paznen 3. llepuoaunyecknii 3akou u Iepu

cBsA3b. OKHCJIUTEIBLHO - BOCCTAHO

oauvdeCcKasgg CuCreMa XMMHYECKHUX 3JICMEHTOB I[. HU. MenaeieeBa. CTpoe}me aToMOB. XUMHYeCKas
BHUTCJIbHBIC PCAKIIHH

3.1. Ilepuoanyeckuii 3aKOH U
Ilepuoanyeckas
cucTeMa XUMHYeCKHX
3JIeMEHTOB

. U. MenpaeseeBa.
Crtpoenue aToma

8

1

0

PaCKpI)IBaTI) CMBICJI IICPHUOAUYICCKOT'O 3aKOHA,

Ilonumate CyHaIieCTBOBAHHC nepnozmquKoﬁ
3aBUCUMOCTHU CBOIICTB XUMHYCCKHUX OJICMCHTOB
(I/I3MGHCHI/IG paanycoB aTOMOB u

SIIEKTPOOTPUIIATEIILHOCTA) M WX COCIUHEHUM OT
MOJIOKEHUSI B MEPUOJAUYECKON CHUCTEME U CTPOCHUS
aToMma;

YcraHaBIMBaTh CBSI3b MEXK]Y MOJOXEHUEM 3JIE€MEHTa
B TEPUOAUYECKON CHUCTEME U CTPOSHHEM €ro aTroMa
(coctaB m 3apsn siapa, oOlllee YHMCIIO AIEKTPOHOB H
pacrpeiesiecHHe WX T10 YJIEKTPOHHBIM CJIOSIM);
[IporHo3upoBaTh XapakTep M3MEHEHUS CBOWMCTB
AJIEMEHTOB Y UX COCIMHEHUH 110 TPyNIIaM U MEPUoJam
[leprnoanueckoit CUCTEMBI;

XapaKTepI/ISOBaTI) XUMHUYECCKHUEC DIICMCHTBI nepBbe
TpE€X NMEePUOAO0B, KM, KaIbLUS MO UX TOJIOKEHUIO B
ITepnonnueckoii cucteme . I. Menneneena;
CnenoBaTh mpaBuiiaM 0Oe3omacHoi  paboOThl B

YcTHBIN
OIIpOC;
IIncemenH
BIN
KOHTPOJIb;
Kontpons
Has
pabora;
CamoorieH
Kac
HCIIOJIBL30B
aHueM
«OtueHo
YHOT'O
JINCTa.

https://resh.edu.ru/
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nabopaTopuu  TPU  UCMOJB30BAHUU  XUMHUYECKOU
MOCYIbI 1 000PYAOBaHUS;

BricTpauBaTh pa3BEpPHYTbIE MUCHBMEHHBIE U YCTHBIE
OTBETHI C OMOpOM Ha HMHOpMAIMIO U3 y4YeOHUKA U
CIIPaBOYHBIX MaTEpUaJIOB, I'PAMOTHO MCIIOIb30BaTh
W3YUYECHHBIN MOHATUMHBIN anmapar Kypca XUMHU;
Hcnonp30BaTh TPU BBITIOJTHEHUH YYSOHBIX 3aJaHHI
TEKCThl  yueOHHKa, CIIPaBOYHBIE MaTepHuabl
(Ilepuoauueckyro CHUCTEMY XUMHUYECKUX 3JIEMEHTOB
. Y. MenneneeBa, TaOJIUILy paCTBOPUMOCTH KHUCIIOT,
OCHOBAHMH M COJIEH B BOJE, DJIEKTPOXUMUYECKUN psif
HamnpsKEHUI METaIlJIOB);

Hcnonb30BaTh MpH BBITTOJTHEHUH YYCOHBIX 3aJaHUN U
B IIpOllecCe  MCCIENOBATENbCKON  JIESITEIbHOCTH
HAay4YHO-NOMYJIIPHYIO  JIUTEPATYPy  XUMHUUYECKOTO
COoep>KaHMs, CIPAaBOYHbICE MaTEepHUANIBl, PECYPCHI
HNuTepnera.

3.2.

XumMudeckas CBsi3b.
OKHCIUTEIBLHO-
BOCCTAHOBHUTEJILHBIE
peaxkuuu

PackpsiBaTh CMBICH M3y4aeMbIX TIOHSITHH;
OmnpenensaTe BUI XUMUYECKON CBSI3U B COSJIMHEHUH;
OnpenensaTe  CTENEHb  OKHUCICHUS  XUMHUUYECKOTO
anieMeHTa 1o ¢popmylie ero coeaquHenus; OnpenensiTh
dJIEMEHT (BEIIECTBO) — OKHUCIHUTEIb M DJIEMEHT
(BemecTBO) — BOCCTAHOBUTEID;

OOBACHIATH CYIIHOCTH TIPOILIECCOB OKHUCICHUS |
BOCCTAHOBJICHHSI,

CocTaBnATh DJIEKTPOHHBIM OanmaHc ¢ y4€TOM HHCIa
OTJAHHBIX W TMPHUHATHIX 3JEKTpoHOB; COCTaBIATH
YpaBHEHUE OKHCJIMTEIbHO-BOCCTAHOBUTEIILHOM
peakiuu;

Hcnonp3oBaTh TpU BBINIOTHEHUH YYEOHBIX 3aJaHUM
TEKCTHI yueOHUKa, CIIPaBOYHBIE MaTepHuaIbl
(TepruoANYECKyI0 CUCTEMY XUMUUYECKUX 3JIEMEHTOB /.
W. MenneneeBa, TaOnWIly pacTBOPUMOCTH KHCIOT,
OCHOBAHMUH M COJIEN B BOJIE, DJIECKTPOXUMHUUYECKUMN P
HaNPsKEHUI METAJJIOB).

YcTHBIN
OIIpoC;
IIucemenH
BIH
KOHTPOJIb;
KonTpons
Has
pabora;
BIIP.

https://resh.edu.ru/

Hroro nio pazueny:
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PesepBHOE Bpemst 3

OBHIEE KOJIMYECTBO YACOB | 68 7 9
10 ITPOI'PAMME

YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIbBHOI'O ITIPOLIECCA

8 kiacce
OBSA3ATEJBbHBIE YYEBHBIE MATEPUAJIBI 1J151 YYEHUKA

Xumus. 8 knacc/Kysnernoa H.E., Tutoa .M., I'apa H.H., O0miecTBO ¢ OrpaHMu4eHHON OTBETCTBEHHOCTHIO
«M3narensckuii neHTp BEHTAHA-I'PA®»; AkninonepHoe obmectBo «M3aarenbctBo [IpocBenienue.

METOANUYECKHUE MATEPUAJIBI U1 YYUTEJIA

[TpumepHas pabouas mporpamma Mo XMMHHA Ha YPOBHE OCHOBHOT'O

o0miero o0pa3oBaHus COCTaBlieHa Ha OCHOBE TpeOoBaHUil K pe3yibTaTaM OCBOCHHS OCHOBHOM

00pa3oBaTeNbHON IPOTPaMMbI OCHOBHOTO 00IIETo 00pa30BaHusl, IPEACTaBICHHBIX B DenepatbHOM rocyIapCTBEHHOM 00pa30BaTeIbHOM CTaHAAPTE OCHOBHOTO
o0mrero

o0pa3oBaHus, ¢ YI4ETOM pacrpeeI€éHHBIX 110 KJIaccaM MPOBEPSIEMBIX TpeOOBaHHUN K Pe3ysIbTaTaM OCBOSHHSI OCHOBHOW 00pa30BaTeIbHON MPOTrpaMMBbl OCHOBHOTO
o011ero o0pa3oBaHus U YIEMEHTOB

COJIepKaHus, TIPEJICTABICHHBIX B Y HUBEPCAITbHOM Koau(dukarope

110 XMMUH, a TaKKe Ha OcHOBe [IpumepHOi mporpaMMbl BOCIUTAHHsI 0OYUYaIOIIMXCs TIPH MTOJyYEHUH OCHOBHOT'O 00111ero oopa3oBanus u ¢ yuérom Konuenuu
npenoaaBaHus yueOHOro npeaMera

«Xumus» B 00pazoBaTeNbHbIX opranuzanusix Poccuiickoit denepannu, peanu3yonux OCHOBHbIE 00111e00pa3oBaTeIbHbIE POrPaMMbl

(ytB. Pemiennem Komnernun Munnpocsenienust Poccun, nporokosn

ot 03.12.2019 N IIK-4BH)[Iporpamma,

Xumus. 8 kitace: yaeOHHK 1)1 ydamuxcs oomeoopazoBaTenbHbix opranuzanuit/ H.E. Ky3nenosa, .M.

TuroBa, H.H. I'apa - 8-e u3n., nepepa0. - M.: Benrtana-I'pad, 2019.. - 318, [2] c.: . - (Poccuiickuii yueOHUK)

Xumus. 8 knacc/Kysuernosa H.E., Turosa .M., I'apa H.H., OGmiecTBo ¢ orpannyeHHON 0TBeTCTBeHHOCThIO «M3marensckuit ieHTp BEHTAHA-T'PA®y;
AxmmonepHoe obmectBo «M3natenscTBo [IpocBemenne»; Xumus: 8 Kiracc: 3aJa9HUK JJI y9amuxcst oomeoopazoBatenbHbix opranuzanuii/ H.E. Ky3neroga,
A.H. JI€BkuH. - 8-e u31., nepepad. - M.: Benrana-I'pad, 2019..- 128c.: un. - (Poccuiickuii yueOHUK).

9 kjaacc
OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI JIJ151 YYEHUKA

Xwnmus. 9 xinace/Kysuenosa H.E., TutoBa .M., I'apa H.H., O01iecTBO ¢ OrpaHUYeHHON OTBETCTBEHHOCTHIO
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«M3narensckuit neHTp BEHTAHA-TPA®»; AkiimonepHoe obmiectBo «M3aarensctBo [IpocBemenuey; Xumus. 9 knacc/Kysuernosa H.E., Tutoa .M., I'apa
H.H., O61mecTBo ¢ orpaHHYEHHON OTBETCTBEHHOCTHIO

«M3narensckuii neHTp BEHTAHA-T'PA®y; Akninoneproe oomectBo «M3narensctBo [IpocBemenney; Xumus. 9 kaacc: ydeOHUK IS YIaIIUX Cs
obmeobpazoBarenbHbix opranu3anuii/ H.E. Ky3nenosa, I.M. Turosa, H.H. I'apa - 8-e u3n., nepepa6. - M.: Benrana-I'pad, 2019.. - 318, [2] c.: ui. -
(Poccuiickuii yueOHUK)

Xumus: 9 Kiace: 3alagyHuK IS yJamuxcs oomeoopazoBatenpHbix opranuzanuii/ H.E. Ky3nenosa, A.H. JIéskun. - 8-e uzn., nepepad. - M.: Benrana-I'pad,
2019.. - 128c.: un. -(Poccuiickuii yueOHUK).

METOJNYECKUE MATEPUAJIBI JIJIA YUUTEJIA

ITpumepHas pabouast mporpaMma 1o XuMUHM Ha YPOBHE OCHOBHOT'O

ob1ero oOpa3oBaHus cOCTaBlIeHa Ha OCHOBE TpeboBaHuil K pe3ysbTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOTO 00IIIET0 00pa3oBaHMUs,
npezcTaBiIeHHbIX B DesiepaabHOM rocy1apcTBEHHOM 00pa30BaTeIbHOM CTaHJapTe OCHOBHOT'O OOIIETo

o0pa3oBaHusl, ¢ yUETOM pacupeeEHHbIX 10 Ki1accaM IPpOoBepseMbIX TpeOOBaHUMN K pe3ysibTaTaM OCBOCHUSI OCHOBHOI 00pa3oBaTeIbHOI MporpaMMbl OCHOBHOTO
o01iero o0pa3oBaHus U HIEMEHTOB

COJIepKaHus, IPEACTAaBIECHHBIX B Y HUBEPCAJIbHOM KOAU(pUKATOpe

10 XMMUH, a TaKXKe Ha ocHOBe [IpumepHOii mporpaMmsbl BOCIIUTaHUS 00yJaroIuXcs Py MOJIy4€HHUH OCHOBHOIO o0111ero oopazoBanus u ¢ yuérom Konuenuu
npenoaaBaHus yueOHOro npeaMera

«Xumus» B 00pa3zoBarenbHbIX opranuzanusax Poccuiickoit @enepaiinu, peatns3yonmx OCHOBHbIE 00111€00pa30BaTeIbHbIE TPOTPaMMBI

(yrB. Pemiennem Komnerun Munmnpocsemenus Poccuu, npotokosn ot 03.12.2019 N IIK-4sH)[Iporpamma,

Xumust. 9 knace: yaeOHUK U1 yyammuxcs odmeoOpa3oBarenbHbix opranuzanuit/ H.E. Ky3nenosa, U.M. Turosa, H.H. I'apa - 8-e u3n., nepepa0. - M.: Benrana-
I'pad, 2019.. - 318, [2] c.: un. -(Poccuiickuii yueOHUK)

Xumus. 9 knace/Kysnenosa H.E., Turora .M., I'apa H.H., O61ecTBO ¢ orpaHi4eHHOI OTBETCTBEHHOCTBIO

«M3natensckuit nentp BEHTAHA-T'PA®»; Axkinoneproe obmectBo «M3narensctBo [Ipocemenue»; Xumus: 9 knacc: 3a1a4HuK I ydamuxcs
obmeoOpa3zoBarenbhbix oprannzanuii/ H.E. Ky3nenosa, A .H. JI€skuH. - 8-e uzn., nepepad. - M.: Bentana-I'pad, 2019.. - 128c.: mi. -(Poccuiickuii yueOHUK)
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