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AHHOTanus K padoyeii mporpamme
no yyeoHomy npeamery «Xumus. 8-9 kiaaccbb»

Pabouast nporpamma no yueOHOMY mpeamMeTy XuMus 00s3aTesIbHOM MPEAMETHOU 00IacTH
EcTecTBeHHbIE HayKu pa3pa0OTaHa HAa OCHOBE CIEAYIOIIUX HOPMATHBHO-METOJUYECKUX
MaTepHUaloB:

1. ®enepanbublii 3akoH 0T 29.12.2012 N 273-03 «O06 obpazoBanuu B Poccuiickoii
denepanm»

2. ®denepaibHbI rOCYJapCTBEHHBIM 00pa30BaTeNIbHBIA CTaHAAPT OCHOBHOI'O OOIIEro
oOpa3oBaHusl, yTBEpkJIeH npukazom MunoOpHayku PO 17 nexadpst 2010 r. Ne 1897.

3. VYuebnbiit mnan MAOY «Cpennsist mikosia Ne 28 umenn I'.®. Kupaummesa» na 2023-
2024 y4eOHbIii TO/.

4, [Tonoxenue o padounx nporpammax MAOY «Cpenusia mikona Ne 28 umenu [.O.
Kupauiiena»

S. [Iporpammel Bociutanust MAOY «Cpennsisa mkona Ne 28 umenu ['.®. Kupauimesa»
6. ABTtopckas yueOHnas nporpamma no ['abpuensn O. C., Octpoymos U. I'., Cnaakos
C. A. «lIporpamma OCHOBHOro 00I1Iero oOpa3oBaHus MO XUMHUH. 8-9 Kiacce». M:
[Ipocsemenne, 2022 r.

[Iporpamma npeaMera peanusyercs 2 rojia U paccyuTaHa Ha MPENoJaBaHUEe XUMUU
B 8-9 kiaccax — 136 gacoB (1o 2 yaca B HEJEIO).

PabGouass mporpamma pa3paboTaHa yduTelieM XUMUMU TEpBOM kaTeropuu PoraThix
CranucnaBoM BaneHTHUHOBUYEM U ONPEIETSAET OPraHU3alUI0 AEATEIbHOCTA YYUTEIEM B
HIKOJIE TIO y4eOHOMY MpeaMeTy XUMHusl.

[To mporpamMme npeaycMOTpEHO NMPOBeJAeHUE 8 KOHTPOJIBHBIX padoT.

IIpenonaBanne Kypca OpPHEHTHPOBAHO Ha uHcnosb3oBaHue YMK, B KoTOpbId
BXOJIAT:

1. Yuebnuku 8 u 9 xnaccel. ABtopsl: ['abpuensn O. C., Octpoymos U. I'., Cnaaxos C. A.
M., IIpocseuienue.

[Iporpamma BKJIIOYAeT B CeOsi: MOSACHUTEIBHYIO 3aIMCKY, COJAEPKAHHE Y4eOHOTrO
NpeaAMeTa, IUIaHUPYEMbIE pe3ylbTaTbl OCBOCHHSI y4E€OHOTO MpeIMeTa, TEeMaTHYECKOe
IJIAaHUPOBAHKE C YKA3aHHEM KOJMUYECTBA aKaJlEMUYECKUX YaCOB, OTBOJMMBIX HA OCBOCHHE
KOKJI0M TeMbl Y4yeOHOro NpeIMeTa, WU BO3MOXXHOCTh HCIOJIb30BAHUS MO 3TOH TeMe
AIEKTPOHHBIX (LIM(PPOBBIX) 00pa30BATEIBLHBIX PECYPCOB.

Pabouass mporpamma o0O0CyXJI€Ha W TMPUHATA PEIICHHEM METOAUYECKOro
OOBEIMHEHUS M COIJIACOBaHA 3aMECTHUTEIEM JUPEKTOpa MO Y4eOHO-BOCIIMTATEIbHON
pabore MAOY «Cpennsis mkojaa Ne28 umenu I'.d. Kupauiieray
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HHOACHUTEJIBHAA 3AIIMCKA

I[NEPEYEHb HOPMATUBHLBIX [TPABOBbBIX AKTOB, PEINTAMEHTUPVIOIIMX PA3PABOTKY
PABOYEN ITPOI'PAMMbI YYEBHOI'O ITPEJIMETA XMMUS:

1. ®denepanbHblii 3ak0H oT 29.12.2012 N 273-D3 «O6 o6pazoBanuu B Poccuiickoit deneparum

2. @DenepanbHbIi rocy1apcTBEHHBIH 00pa30BaTeNbHBIA CTAHAAPT OCHOBHOTO 0OIIEro o0pa3oBaHUs,
yTBEpKJIeH nprukazoM Munoopuayku PD 17 nexadbps 2010 r. Ne 1897.

4. VYuebnsiii mman MAOY «Cpennsis mkona Ne 28 umenu I.®. Kupnumesa» na 2023-2024
Y4eOHBIN TO/I.

S. [Tonoxxenue o pabounx nporpammax MAOY «Cpennsis mkosna Ne 28 umenu [.®. Kupaumesa»
6. IIporpammel Boctiutanuss MAOY «Cpennsist mikona Ne 28 umenu ['.®@. Kupauiea»
7. ABropckas yueOHas mnporpamma mo [abpuensa O. C., OcrpoymoB U. I'., Cimanko C. A.

«IIporpamMmma ocHOBHOTO 0011IeT0 00pa3oBaHus 1o XuMHH. 8-9 kinaccel». M: IIpocBemenue, 2022 r.

HEJN U 3AJAYN N3YYEHUA YYEBHOI'O KYPCA

K HampaBieHHIO MEpPBOCTENIEHHOW 3HAYMMOCTH IPH pealu3alii 00pa3oBaTeNbHbIX (YHKIIHMNA
npenMera «XUMHS» TPAAUIMOHHO OTHOCST (OPMUPOBAHHME 3HAHMII OCHOB XMMHUYECKOW HAYKHU Kak
00JIaCTH COBPEMEHHOTO E€CTECTBO3HAHMUS, MPAKTHUYECKOW NEATEIHHOCTH YeJIOBEKa M KaK OJHOr0 W3
KOMITOHEHTOB MUPOBOM KYJNbTYpBI. 3a/laya MpeaMeTa COCTOUT B ()OPMUPOBAHUU CUCTEMBI XHUMUYECKUX
3HAHUW — BaXHEHIIMX (AKTOB, TOHSTHN, 3aKOHOB W TEOPETUYECCKUX TIOJOKEHUH, IOCTYITHBIX
00001IeHNIT MHPOBO33PEHUECKOTO XapaKTepa, A3blka HAyKW, 3HAHUH O HAyYHBIX METOJaX H3YUYCHHS
BEIIECTB M XHWMHMUYECKHX pEaKIui, a Takke B (POPMUPOBAHMU M PA3BUTHM YMEHUW M CIIOCOOOB
NESTeNbHOCTH, CBSA3aHHBIX C IUIAHMPOBaHMEM, HAOMIOJEHHMEM U MPOBEACHHEM XUMHUYECKOIO
AKCIIEPUMEHTA, COOJIIOICHIEM MPABIII 0€30I1aCHOTr0 00OpaIeH s ¢ BEIIECTBAMU B IIOBCEIHEBHOM JKU3HHU.

Hapsiny ¢ 3TuM Lenu u3ydeHus npeaMera B IporpaMmMe YTOUHEHbBI U CKOPPEKTHUPOBAHBI ¢ YUYETOM
HOBBIX IPHUOPUTETOB B CUCTEME OCHOBHOro oOmiero odOpa3zoBanus. CerojnHs B o0pa3oBaHUU 0CO0O
3HAYUMOM TPHU3HAETCS HAIPABJICHHOCTh OOYYEHHS HA pa3BUTHE U CAMOpPA3BUTHE JUYHOCTH,
dopmupoBanre €€ MHTEUIEKTAa U OOmmeH KylbTypbl. OOy4eHHEe YMEHHIO YYUTHCS M MPOIOJIKATh CBOE
o0pa3oBaHKe CaMOCTOSITEIbHO CTAHOBUTCS OJTHOM U3 BaKHEUIINX (QYHKIUI Y4eOHBIX TPEIMETOB.

B cBsa3u ¢ 3TMM npu KM3ydeHMM MpeAMETa B OCHOBHOW IIKOJIE JOMHUHHUPYIOILIEE 3HAYCHHE
MPUOOPENN TaKue LETH, KaK:

- (dopMUpOBaHME WHTEIUIEKTYaJbHO pPAa3BUTOW JIMYHOCTH, TOTOBOM K €aMOOOpa30BaHHUIO,
COTPYIHUYECTBY, CAMOCTOSITENIbBHOMY TPUHATHIO DELICHUH, CHOCOOHON amanTHpOBaThCs K OBICTPO
MEHSIOIITUMCS YCIIOBUSIM JKU3HU;

- HaNpaBIEHHOCTh OOYYEHHs] HA CUCTEMATHYECKOEe MPHUOOIIECHHE YyYalluXcs K CaMOCTOSATEIbHON
MMO3HABATEILHON JESTEIHHOCTH, HAYYHBIM METOJIaM MO3HAHUS, (POPMHUPYIOIIMM MOTHUBAIUIO U Pa3BUTHE
CHOCOOHOCTEH K XUMUH;

- of0ecrieyeHuEe yCIOBUM, CIOCOOCTBYIOIIMX MPUOOPETCHUIO  OOYYArOIIUMUCS  OIBITa
pa3HOOOpa3HOW [NEATENbHOCTH, TIO3HAHUSA W CAMOIMO3HAHUS, KIIIOYEBBIX HABBIKOB (KITFOUEBBIX
KOMITETEHIIH ), UMEIOIINX YHUBEPCAIIbHOE 3HAUEHUE JJIs PA3IMUHBIX BUIOB JESTEIbHOCTH;

- popmupoBaHuEe yMEHUU OOBACHATH U OICHUBAThH SIBICHUS OKPYXKAIOIIETO MHUpa Ha OCHOBAHHH
3HaHWH U OIBITA, MOJYYEHHBIX NMPU U3YYCHUU XUMHUH;

- (opmupoBaHHe y O0OyYarOMMXCAd TYMaHUCTHUECKUX OTHOIIECHUH, MOHUMAaHHUS LEHHOCTU
XUMUYECKUX 3HAHUU JUIs BBIPAOOTKU IKOJIOTHYECKH I1eJIeCO00pPa3HOro MOBEACHUS B OBITY M TPYIOBOMH
JESATENBHOCTH B LIEISIX COXPAHEHUSI CBOETO 3/J0POBBS M OKPYKAIOLIEH PUPOIHON CPEIBL;

- pa3BUTHE MOTHBAlMU K OOYYEHMIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO W CaMOBOCIHUTAaHUIO Ha
OCHOBE YCBOEHHS OOIEYETIOBEYECKHX IEHHOCTEeH, TOTOBHOCTH K OCO3HAaHHOMY BbIOOpY mpoduis u
HaIpPaBJIEHHOCTH JaJIbHEHIIEr0 00y4YeHHUsI.

MECTO YYEBHOI'O [TPEJIMETA

B cucreme obmero obpasoBanuss «XUMHsS» TpU3HAHA OOSA3aTENBbHBIM YYEOHBIM MPEIMETOM,
KOTOPBI BXOJUT B COCTaB IpeaMeTHON obmaacTu «EcTecTBeHHO-HAay4HbIE PEAMEThIY.

VY4eOHbIM MJIaHOM Ha €€ u3yyeHHe OTBeJeHO 136 yyeOHBIX 4acoB — M0 2 4. B Hexemo B 8§ u 9
KJIaccaX COOTBETCTBEHHO. B ToM umciie 8 KOHTpOIBHBIX padoT, BKIFOYAst BXOJJHOW MOHUTOPHHT Ka4ecTBa
OCTaTOYHBIX 3HAHUH U UTOTOBYIO KOHTPOJBHYIO PadoTy.




Pabouas mporpamma peanusyercst Ha ocHoBe YMK O.C. I'abpuensna Xumus 8-9 kimacc u ¢
WCIIOIb30BAaHUEM CPEACTB OOyYeHHMsT W BOCHUTAaHUSA JETCKOro TexHomapka Ksantopuym MAOY
«Cpennsist mkona Ne 28 umenu I'.®. Kupauiesay.

[Ipu poBeneHnn 1a00PATOPHBIX M MPAKTHUYECKUX PAOO0T MCIONB3YIOTCS ITU(POBBIE 1abopaTopuH,
MHUKPOCKOIIBI M JJpyroe o0opyaoBanue Ha 6asze mkoasHoro KBantopuyma.

YMK YYEBHOT'O ITPEJAMETA JUIA ITEJATOT'A

1. YueOnuku 8 u 9 kmaccel. ABtopbl: ['abpuensa O. C., OctpoymoB U. I'., CmagkoB C. A. M.,
[Ipocsemienue..

2. I'abpuensn O.C. Xumus. Paboune nporpammsl. [Ipenmernas nuaus yueouukos O.C.I'abpuensna, NI
Octpoymona, C.A, CnagkoBa. 8—9 knaccel. — M.: [Ipocsemnienue, 2019. 87 c.

3. 'apa H.H. Xumus: 3agaunuk ¢ «nomornankom»: 8—9 k. / H. H. T'apa, H. U. T'abpyceBa. — M.:
[Ipoceemienue.

4. Pameuxwit A.M. Xumus: nuaaktudeckwii marepuan: 8—9 xin. / A. M. Pameukmit. — M.:
[Ipoceemienue.

YMK YYEBHOI'O ITPEJIMETA JIJIA1 OBYYAIOIIEI'OCA

1. Tabpuensa O. C., Ocrpoymo U. I'., CrnaagkoB C. A.Xumus: 8 ki.: yued. mns oOmeoOpa3oBar.
yupexaenui. — M.: [IpocsenieHue.

2. T'adbpuenssin O. C., OcrpoymoB U. I'., CmagkoB C. A.Xumusa: 9 ki.: yueb. s oOmieoOpa3oBar.
yupexaenu. — M.: [Ipocsemenue.

®OPMBbI YYETA PABOYEN [TPOT'PAMMBI BOCITUTAHU A

Pabouas mporpamma cocrasiena ¢ yauerom moayiisi «llkonpHbIi ypok» [IporpamMmer Bociutanuss MAOY
«Cpenusiss mkona Ne28 umenu [.®. KupaumeBa», B KOTOPOM TMpEACTaBICHBI BUIBI U (OPMBI
JEeSITeIbHOCTH, 00€CIIeUNBAIOIINE PEATTU3ALIMI0 BOCIUTATEIbHOTO MOTEHIIMAJIA YpOKa.

J1is OCTHKEHHS BOCIIUTATENIbHBIX 33/1a4 YPOKa UCIOJIB3YIOTCS COLIMOKYIBTYPHbIE TEXHOJIOTHU:
TEXHOJIOTUS IIPUCOEINHEHUS,

TEXHOJIOTHUS Pa3BUTHS LIEIOCTHOTO BOCIIPUATHS U MBIIICHUS,

TEXHOJIOTHUS Pa3BUTHSI UyBCTBOBAHUS;

TEXHOJIOTHUS pa3BUTHSI MOTHBALUH;

TEXHOJIOTHSI pa3BUTHUS JTUYHOCTH;

TEXHOJIOTHSI pa3BUTHUS TPYIIIIbI;

TEXHOJIOTHS pa3BUTHs pecypca ycrexa.

COJAEPKAHUE YYEBHOI'O IIPEIMETA

KPATKAI XAPAKTEPUCTUKA COAEPKAHUS YUEBHOI'O ITPEAMETA
8 ki1acc

IlepBoHayaibHBIE XMMUYECKUE TOHATHUSA

[Ipenmer xumuu. Ponp XxuMuM B KU3HM 4YenoBeka. Tema m BeniectBa. PU3MYECKUE CBOMCTBA
BEILIECTB. ATperaTtHoe COCTOsIHUE BemnlecTB. [loHsATHE 0 MEeTO/aX MO3HAHUS B XUMHUH. XUMHS B CHCTEME
Hayk. Yuctele BemecTBa U cMecH. CriocoObl pa3fiesieHHust CMecei.

ATOMBI U MOJEKYJIbl. XUMUYECKHE 3eMEHThl. CHUMBOJIBI XMMHYECKUX 3JeMeHTOB. [IpocTeie u
CJIOXKHBIE BElIeCTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumudaeckas Qpopmyna. BaneHTHOCTP aTOMOB XHWMHUYECKHMX DJIEMEHTOB. 3aKOH TIOCTOSIHCTBA
cocraBa BemecTB. OTHOcUTENbHAsE aTOMHass Macca. OTHOCUTENbHas MOJEKYJsipHas macca. MaccoBas
JTOJISI XUMUYECKOTO DJIEMEHTA B COSIMHCHUM.

dusznueckue U XMMUYECKHE SBJICHHS. XUMHYECKass peakuus U e€ NMpU3HAKU. 3aKOH COXpaHEHUs
Macchl BENIECTB. XUMHYECKHE ypaBHeHUs. Kraccuduxanus XUMHUYECKHUX peakiuil (CoequHEHUs,
pa3ioKeHus, 3aMeIleHUs, OOMEHa).

XUMUYECKUN HSKCHEpUMEHT: 3HAKOMCTBO C XHMHMUYECKON MOCyno#l, ¢ mpaBuiaMu pabOTHl B
naboparopun u mpuémMamu oOpaimieHuss ¢ Jab0paTOpPHBIM OOOpYIOBAaHUEM; H3YYEHHE U OIHUCAHHE
(hUBUYECKUX CBOMCTB 00pa3I[0B HEOPTraHWYECKHUX BEIIECTB; HaOMoAeHNE HH3uUYecKuX (TIaBICHUE BOCKA,
TassHUE JIbJla, pacTUpAHUE caxapa B CTYINKE, KUIEHHE U KOHJEHCAlMs BOJbl) U XMMHYECKUX (FOpeHue



CBEUH, IPOKAIMBAHUE MEIHOM MPOBOJIOKHU, B3aUMOICHCTBHE MeJla C KUCIOTOM) sIBIEHUH, HAOII0IeHHE 1
OIHCaHUE MPU3HAKOB MPOTEKAHUsI XUMUYECKUX PEAKINil (pa3ioKeHue caxapa, B3auMOJICHCTBUE CepHOU
KHCIIOTBI C XJIOpUAOM Oapusi, paznoxenue ruapokcuaa menu(ll) mpu HarpeBaHuu, B3aMMOJICHCTBHE
xkene3a ¢ pactBopom coiu meau(Il)); m3ydenne cnocoOGoB paszaeneHusi cMecei (C TTOMOIBI0 MarHUTa,
¢bubTpOBaHKe, BEITAPUBAHKE, JUCTUIUISALMS, XpoMaTorpadus), IpoBeICHUE OYNCTKH TOBAPEHHON COJIH;
HaOJIIO/ICHUE U OIMCAaHUE PE3yJbTAaTOB MPOBEICHUS OIBITA, WUIIOCTPUPYIOLIETO 3aKOH COXPaHEHUS
MAaccChl; CO3JJaHie MOJIEIEN MOJIEKYJI (IIapOCTEP/KHEBBIX ).

Basxueiilnue npeacraBuTe/ M HEOPraHNYeCKUX BellecTB

Boznyx — cmech raszoB. CocrtaB Bo3gyxa. Kucmopogy — 251eMEHT M IPOCTOE BELIECTBO.
Haxoxpaenue kuciopoaa B mpupojie, Gpu3nueckue 1 XuMHU4eCcKHe cBOCTBa (peakiuu ropeHus). OKCHUIbL.
[Tpumenenne kucimopona. CrocoObl TOMYyYEHHUS KHUCIOpPOJa B JA0OPATOPUM W TPOMBIIUICHHOCTH.
KpyroBoport kucnopoaa B pupojae. O30H — ayioTporHas MoauduKaius KUCIopoa.

TermnoBoit  >PQexT XUMUYECKOH  peakuuu, TEPMOXUMHUYECKHE YpPaBHEHHUS, 0JK30- U
SHIAOTEPMUUYECKHE peaklUMu. TOIUIMBO: Yrojib M METaH. 3arpsA3HEHUE BO31yXa, YCUJICHHWE NapHUKOBOIO
a¢dekra, pa3pylieHre 030HOBOTO CIIOSL.

Bogopon — snemeHT u mpocTtoe BemecTBo. HaxokaeHue Bojopona B mpupoje, (usuueckue u
XMMUYECKHE CBOWCTBA, IPUMEHEHHE, CIIOCO0BI orydeHust. KuciaoTsl u conu.

KomnuectBo BemectBa. Moabs. Momsipras Macca. 3akoH ABoraapo. MomsipHbiii 00BEM Tra3oB.
Pacuérel Mo XuMHUYECKUM ypaBHEHUSIM.

duznueckue cBorcTBa BoJbl. Boaa kak pactBoputens. PactBopel. HachilieHHbIE M HEHACHIIICHHbBIE
pactBopbl. PacTBopuMOCTh BellecTB B Boje.MaccoBas [0Js1 BELIECTBA B PAacTBOpe. XHUMHYECKHE
cBoiicTtBa BoJbl. OcHoBaHusA. Poib pacTBOpoB B mpHUpoAe M B KU3HMU 4denoBeka. KpyroBopoT BoJbI B
pupoe. 3arpsi3HeHUe NPUPOAHBIX BOJ. OXpaHa U OUYUCTKA IPUPOIHBIX BOI.

Knaccudpukanus  Heopranmveckux  coeauHenuit.  Oxcuapl.  Knaccudukanus — OKCHIIOB:
coneoOpazyromue (OCHOBHBIE, KHCIOTHBIE, amQoTepHbIe) W HecoseoOpasyromme. HomeHkiaTypa
OKCHJIOB (MEXAyHapoAHas U TpuBUaibHas). Ousnueckue U XUMHUECKHUE CBOWCTBA OKcUIOB. [lomyuenue
OKCH/JIOB.

OcHoBanus. Knaccudukanus ocHoBaHuUil: MIENOYM U HEpaCTBOpUMBbIE ocHoBaHMs. HoMmeHknaTypa
OCHOBaHUHM (MEeXIyHapoAHas W TpHUBHAIbHAasA). PU3NUYECKME U XHUMHUYECKHE CBOICTBAa OCHOBAHUU.
[Tonyuyenue ocHOBaHUI.

Kucnorel. Knaccudukamus kucinor. Homenkiarypa KucnoT (MEXIyHapoJHas W TpUBHAIbHAs).
duznuecknue U XUMUYECKue cBorcTBa KucaoT. Psaa aktuBHoctu metaiuioB H. H. bekerosa. lonydyenue
KHCJIOT.

Comu. Homenkmarypa coneil (MeXayHapoaHas W TpuBHanbHas). Du3nyecKkue U XHUMHUECKHE
cBoricTBa coseil. [Tonyuenue coineil.

I'eneTnueckas CBsSI3b MEXKIYy KJIacCaMH HEOPTaHUYECKUX COECITMHEHUM.

XUMUYECKUN HKCHEPUMEHT: KaueCTBEHHOE OIPEJENICHUE COACpKAHMUS KHUCIOpOoJa B BO3IYyXE;
NoJIy4eHue, cooOMpaHue, pacro3HaBaHHe M U3y4eHHEe CBOICTB KUCIIOpO/Ia; HAOI0IeHHE B3aUMOACHCTBUS
BELIECTB C KUCIOPOJOM M yCIOBHsI BOSHUKHOBEHUS U MPEKpallleHusi ropeHus (moxapa); 03HaKOMJIEHUE C
o0pa3llaMud OKCHJOB U OIMCaHME UX CBOMCTB; MOJy4YeHHE, COOMpaHME, paclO3HaBaHUE M H3yueHHE
CBOMCTB Bojmopoda (TropeHue); B3aumojeicTBue Boaopoga ¢ okcupom Meau(Il) (Bo3moxkHO
UCMOJb30BaHUE BHJEOMATEpHaloB); HaOmiofeHHe OOpa3loB BEIIECTB KOJIMYECTBOM |  MOIb;
UCCIIEIOBaHNE OCOOCHHOCTEH pacTBOPEHUS BEIIECTB C Pa3IMYHONW PACTBOPUMOCTBIO; IMPUTOTOBJICHUE
pacTBOPOB C ONPEACIEHHON MAacCOBOM JOJIEM pPAacTBOPEHHOIO BEIIECTBA; B3aUMOJIEHCTBUE BOJBI C
MeTaJulaMH (HaTpueM | KajbllueM) (BO3MOXHO WCIOJIb30BaHUE BUEOMATEPHUATIOB); OMpEIeTIeHNe
pPacTBOPOB KUCIIOT U IIEJIOYel C MOMOIIbI0 MHIMKATOPOB; HCCIeN0BaHHE O0pa3lioB HEOPraHUYECKUX
BEIIECTB Pa3IMYHbIX KJIACCOB; HAOJIO/IEHNE M3MEHEHHs] OKPAacKHW MHAMKATOPOB B PAcTBOpAaX KHUCIOT U
menovel; u3ydyeHue BizaumojeiictBus okcuaa Mmeau(ll) ¢ pacTBOpoM cepHON KHCIOTBI, KHUCIOT C
METaJUIAMM, PEAKUUN HEUTpaIu3alliM; IOJYYEHHE HEPACTBOPUMBIX OCHOBAHMI, BBITECHEHHE OJIHOIO
MeTaJula IPyTUM U3 pacTBOpa COJIM; pelIeHUE SKCIEPUMEHTANBHBIX 3a/1a4 10 TeMe «BaxkHeliime kinaccol
HEOPraHUYECKUX COCAMHEHUN».

Ilepuoanyeckuit 3axkoH u Ilepuogmyeckas cucrema xumuyeckux 3jaemenros /[, H.
MenneneeBa. CtpoeHue aToMoB. XUMUYECKas CBA3b. OKUCINTENbHO-BOCCTAHOBUTENBHbIE pEaKLIUN

[lepBble TOMBITKA KIACCU(PUKALNUKA XUMHUECKUX OJleMeHTOB. [loHSATHE O Tpymmax CXOMHBIX
AJIEMEHTOB (IIEJIOYHbIE W IIEJIOYHO3EMEJIbHbIE METaJlIbl, TaJOr€Hbl, WHEPTHbIE TIa3bl). DJIEMEHTHI,
KOTOpbIE 00pa3ytoT aM(pOTEepHbIE OKCUIbI U THIPOKCHIBI.



Ilepnonnueckuit 3akoH. Ilepmoamueckas cucremMa xumuyeckux nnemeHTtoB J[. M. Menpneneesa.
Kopotkoneproanas u mpmmHHONIEpUOaHAs GopMbl [leproandeckoit CHCTEMBI XUMHUYECKHUX 3JeMEHTOB /1.
N. Menneneesa. Ilepuoasl u rpynmnbsl. @U3HYECKUN CMBICI IOPAIKOBOIO HOMEPA, HOMEPOB IEpUOAA U
IPYTIIBI DJIEMEHTA.

Crpoenne aromoB. CoctaB aromubIx snep. M3otombl. OnexTpoHbl. CTpoeHHE 3JIEKTPOHHBIX
00o0uek aTroMoB MepBbIX 20 XuMUYECKUX 3ieMeHTOB [lepuommyeckoit cuctembr J[. . Menneneena.
XapakTepUCTUKAa XUMHYECKOIO 3JIEMEHTa 10 ero mnojoxkeHuto B Ilepmommueckoir cucreme [ U.
Meunneneesna.

3aKOHOMEPHOCTH M3MEHEHHUS paguyca aTOMOB XHMMUYECKHUX D3JIEMEHTOB, METANIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO TIpynmaM M IepuojgaMm. 3HadeHue [lepuogudeckoro 3akoHa H
[Iepnonnueckoil cUCTEMBlI XMMUYECKUX JIEMEHTOB Ul pa3BUTUSA Hayku U npaktuku. [[. 1. Mennenees
— Y4€HBIN U IPAKIAHNH.

Xumunueckasi cBsizb. KoBajeHTHast (MOJISIpHAsE W HEMOJSpHAsl) CBA3b. DIEKTPOOTPULIATEITHLHOCTH
XUMHMYECKHX 3JIeMEHTOB. MlOHHas CBA3b.

Crenenp oxucieHus. OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. lIporecchl okucieHus u
BOCCTAHOBJICHMS. OKUCIIUTENN U BOCCTAHOBUTEIIH.

XUMUYECKUH  OKCIIEPUMEHT: H3y4eHHE OOpas3lloB BEIIECTB METAUIOB W  HEMETAIlJIOB;
B3aMMOJCHCTBUE TUAPOKCUIA LMHKAa C pacTBOpPaMU KHCIOT W MIEJIOYEH; IPOBEIEHUE OIIBITOB,
WUIIOCTPUPYIOIINX — MPUMEPHI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUIl  (rOpeHue, peaxiuu
Pas3NoKEHUs], COCTUHEHNU).

9 kJ1acc

BemecTtBo m XUMHYeCKasi peaKus

[Iepnonnueckuit 3akoH. Ilepmonmueckas cucrema xumudeckux sieMeHToB [[. M. Menneneesa.
CrpoeHne aroMoB. 3aKOHOMEPHOCTHM B H3MEHEHHHM CBOMCTB XMMHMYECKHX 3JIEMEHTOB IIEPBBIX TPEX
NEPUOJIOB, Kajus, KajblUs M MX COECIMHEHUH B COOTBETCTBUM C IIOJIOKEHHEM DJJIEMEHTOB B
Ileproanyeckoii cCUCTEME U CTPOCHUEM UX aTOMOB.

CrpoeHue BeliecTBa: BUAbl XUMUYECKOW CBA3H. THUMBI KPUCTAUIMYECKUX PELIETOK, 3aBUCUMOCTh
CBOMCTB BEILLECTBA OT TUIA KPUCTAIUNINYECKON PEIIETKN U BUAA XUMUYECKOHN CBS3H.

Knaccudukanys 1 HOMEHKIaTypa HEOPraHMYECKUX BEILECTB (MEXIyHApOJHAas U TPUBHAJIbHASA).
XHWMHUYECKHE CBOMCTBA BELIECTB, OTHOCAIIMXCS K Pa3IMYHBIM KJacCaM HEOPraHUYECKUX COCIUHEHUH,
TEHETUYECKas CBSI3b HEOPTaHUYECKUX BEILECTB.

Knaccupukanus XUMHUYECKMX peakUuil MO pa3IuyHbIM INpU3HAKaM (IO YHUCIYy U COCTaBY
YYacTBYIOUIMX B pPEaKIMMU BEIIECTB, MO TEIIOBOMY 3(P(eKTy, MO HM3MEHEHHUIO CTENEHEW OKHCIECHUS
XMMHUYECKHX 3JIEMEHTOB, 10 OOpaTMMOCTH, MO YYacTHUIO KaTajau3aTopa). DK30- M 3HIAOTEpPMHUYECKHE
peaxkuuu, TepMOXUMUYECKHE YPABHEHHUS.

ITonsaTtue o ckopoctu xumuueckoi peakuuu. Ilonstie 06 00paTUMBIX U HEOOPATUMBIX XUMUUYECKHX
peakuusx. [IoHsTHE O TOMOTE€HHBIX M I'€TEPOreHHBIX peakuusax. [IoHsATHEe 0 XMMHUYECKOM paBHOBECHH.
@DaxTOopHl, BAUSAIOUIME HA CKOPOCTh XUMUYECKON PEAKIIUH U NTOJIOKEHUE XMMHUECKOTO PABHOBECHSI.

OKHCINTENbHO-BOCCTAHOBUTEIbHBIE  PEAKIIMH, AIIEKTPOHHBIN 0amaHC  OKMCIUTENIbHO-
BOCCTAaHOBUTENNBHON peakuuu. COCTaBlIEHNE ypAaBHEHUN OKUCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMH C
HCIOJIb30BaHNEM METO/Ia 3JIEKTPOHHOT0 OanaHca.

Teopus MEKTPONIUTUYECKON NUCCOLMALMUA. DIIEKTPOJIUTBI U HE- AIEKTPOJINThL. KaTHOHBI, aHHOHBI.
MexaHu3M AHMcCOIMalMK BEIECTB € Pa3IMYHbIMM BUIAMH XUMUYECKOH cBs3u. CTeneHb JUCCOLUAIIH.
CunbHble U crabble AIEeKTPOIHTHI.

Peakuuu wnoHHOro oOMeHa. YcCIOBHS MPOTEKaHMsI pEeaKkUUid HOHHOro OOMEHa, IOJHBIE U
COKpalI€HHbIE HOHHBIE YypaBHEHMS peakuuil. CBoONMCTBa KHCIOT, OCHOBAHMW M COJIEH B CBETE
MIPEACTABICHUN 00 SJEKTpOoNUTHUECKONW nuccormanuu. KadecTBeHHBbIe peakiuu Ha WOHBL [loHsATHE O
TUAPOJIN3E COJIEH.

XVWMHMYECKUN  OKCIEPUMEHT: O3HAKOMIICHHE C MOJEISAMM  KPHUCTAJUIMYECKUX  PEIIETOK
HEOPraHMYECKUX BEIECTB — METAJUIOB M HEMETAIJIOB (rpaduTa u aiMasa), CJI0XKHBIX BEHIECTB (XJIopHaa
HaATpHUsl); MCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKON peakluu OT BO3JIEHCTBUS Pa3IUUHBIX
(bakTOpOB; HCCIIEOBaHUE 3JIEKTPOIPOBOJIHOCTH PACTBOPOB BEIIECTB, MpOIlecca JUCCOLMHUAIMUA KUCIOT,
menoyed W cojel  (BO3MOXHO  HCIOJIb30BaHHWE  BUJEOMATEpHUasiOB); IPOBEIEHUE  OIBITOB,
WUTIOCTPUPYIOIIUX MPU3HAKH MPOTEKaHUs peakluii HOHHOro oOMeHa (00pa3oBaHHE OcajKa, BbIJICICHUE
rasza, oOpazoBaHUE BOJIbl); OINbBITOB, WJUIIOCTPUPYIOIIMX HPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX



peakuuil (ropeHue, peakllMyd pa3jIoKEHUs, COSAMHEHHUS); paclo3HaBaHUE HEOPTaHWYECKUX BEIIECTB C
MOMOIIbIO0 KAYECTBEHHBIX pEaKLUii Ha HOHBI; PEeIIeHUE SKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTtauibl  MX coeJHHEHHSA

Obmas xapakTepucTtuka rajgoreHoB. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEpHbIE CTENEHU
okucienus. CtpoeHne u GU3NYECKUE CBOMCTBA MPOCTHIX BEIIECTB — TaJlOTeHOB. XMMHYECKHE CBOWCTBA
Ha IpUMepe XJopa (B3auMOIeHCTBUE C METAJUIAMH, HEMETaJlJIaMHU, 1eno4amu). Xiopoogopo. ComnsHast
KHMCJIOTa, XMMUYECKUE CBOMCTBA, IOJIydeHHE, NpuMeHeHue. JleiicTBue XJiopa M XJIOpPOBOAOpOJAa Ha
OpraHusM uesoBeka. BaxkHele XJI0puabl U UX HaXO0XKJICHHUE B IPUPOJIE.

OO6mas xapakrepucTtrka 3eMeHToB VIA-rpymmbel. OCOOCHHOCTH CTPOCHHSI aTOMOB, XapaKTEPHBIE
CTETIEHU OKUCIICHHUS.

Crpoenre U (uU3MUECKHE CBOWCTBA MPOCTHIX BEIIECTB — KHUCIOPOJA U CEpbl. AJUIOTPOIHBIC
MOAU(PUKAIIMHN KUCIOpOAa U cepbl. XMMHUYECKHe CBOMCTBA cepbl. CepoBOIOpO, CTpOEHUE, PU3NUYECKUE U
XUMHUYECKHE cBoicTBa. OKCHIBI cepbl KaK IPEACTAaBUTENM KHCIOTHBIX OKcuAoB. CepHas KHUCIOTa,
¢bu3nyecKkue U XMMUYECKHE CBOMCTBa (00ILIME KaK MpPEICTaBUTEN Kilacca KUCIOT U CHelUu(pUYEcKUe).
XUMHUYECKUE PEaKIMH, JIe)KAI[He B OCHOBE IPOMBIIIICHHOTO CI0CO0a MOTY4YEeHHUS CEPHOM KHCIOTHI
[Tpumenenue. Conu cepHOM KUCIIOTHI, KaueCTBEHHAs peakuus Ha cyiabdar-uoH. Haxoxaenue cepol u eé
COCIIMHEHMM B mpupoae. XUMHYECKOE 3arpsA3HEHUE OKPYKAIOIIEW Cpenbl COCAUMHEHUSMH CEpbI
(KUCIOTHBIE JOXAH, 3arpsi3HEHIE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €T0 MPeA0TBpAILlCHUSI.

OO6mras xapaktepucTuka 37aeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHUS aTOMOB, XapaKTEPHBIC
CTETIeHH OKUCJICHHUS.

A30T, pacnpocTpaHeHUE B MpHUpOJE, PU3NYECKUE U XMMHMUYECKUe cBoiicTBa. KpyroBopor a3ora B
npupoae. AMMHUak, ero (U3NYECKME W XUMHUYECKHE CBOWCTBaA, MoiyueHue u mnpumeHeHue. Conu
aMMOHMS, UX (U3NYECKHE M XMMHUYECKHE CBOMCTBA, mMpuMeHeHue. KadecTBeHHas peakiust Ha HWOHBI
aMMOHHUA. A30THas KHUCIIOTa, €€ mMojydeHue, (pu3nueckrne W XHMHYECKHE CBOMCTBa (oOmIMe Kak
MPEJCTaBUTENS KJlacca KHUCIOT W crnenupuyeckue). Vcmonp3oBaHHE HUTPATOB U COJEH aMMOHHS B
KauecTBE MHHEPAIbHBIX yA0OpeHud. XUMHUECKOe 3arps3HEHHE OKPYKAIOUIeH cpelbl COeAMHEHUSIMU
a30Ta (KUCIIOTHBIE TOK/H, 3arpsi3HEHUE BO3AyXa, TOUBBI U BOJOEMOB).

®ocdop, amnorponusie Monudpukamuu docdopa, uznUecKue U XUMUYECKUe cBoiicTBa. Okcup
dochopa(V) u bochopHas kucnora, pu3Mdeckrne 1 XUMHUIESCKHE CBOMCTBA, Toay4deHHe. Mcnonp30Banme
docdaToB B kauecTBE MUHEPATbHBIX YAOOPEHUH.

O6mias xapakrepuctuka 31emMeHTOB [VA-rpymmbl. OCOOEHHOCTU CTPOSHUSI aTOMOB, XapaKTEpPHBIC
CTETIeHH OKUCJICHHUS.

VYrinepos, anioTponHble MOAU(PUKALIMY, PACIPOCTPaHEHUE B MIPUPOAE, PU3NUECKUE U XUMUUYECKHE
cBoiicTBa. Ancopbuus. KpyroBopor yriaepona B mpupoje. Oxcuubl yriaepona, uX (usnueckue u
XUMHUYECKHE CBOMCTBA, JEWCTBHE HA JKUBbIE OPraHU3MBbI, MOJYyYEHHE M MpPHUMEHEHHE. DKOJIOrMYecKue
npobnembl, CBsi3aHHBIE ¢ OKcuaoMm yriepoaa(IV); rumoresza rino0anbHOrO NOTEIUICHHUS KJIMMAaTa,
NapHUKOBBIM 3(dexT. YronpHas kuciora M e€ coid, UX (QU3NYECKHME U XUMHUYECKHE CBOICTBa,
nojiydeHue u npuMmeHeHue. KadectBeHHast peakiusi Ha kapOoHaT-uoHBL Vcnonbp3oBaHue KapOOHATOB B
OBbITY, MEIUIIMHE, IPOMBIIIEHHOCTH U CEIbCKOM XO35HCTBE.

IlepBoHauaibHBle MOHATUS 00 OPraHMYECKUX BEIIECTBAX KaK O COEJUHEHUSX yriepoja (MeTaH,
3TaH, ITUJIEH, alleTUIEH, 3TaHOJI, IIMIIEPUH, YKCYCHas KucioTta). X cocTaB M XMMHUYECKOE CTPOEHHE.
[ToHATHE 0 OMOJIOTMYECKH Ba)KHBIX BEIIECTBAaX: JKUpax, Oeikax, yrieBoAax — M UX pPOJU B JKU3HU
yenoBeKa. MarepuaibHOE €IMHCTBO OPraHUYECKUX U HEOPTraHUYECKUX COEAMHEHUH.

Kpemuuii, ero ¢usuueckue U XMMHUYECKHE CBOICTBa, mosyueHue U npuMmeHeHue. CoenuHeHus
KpemMHusi B npupoje. OOmme mnpexacraBieHuss o6 okcunue kpemHus(IV) u KpeMHUEBOH KuCIOTe.
Cunukatel, MX HCHOJb30BaHUE B OBITY, MEIUIIMHE, MPOMBIIUIEHHOCTH. BakHeiime cTpouTeabHbIE
MaTepHuaibl: KepaMHKa, CTEKIIO, IIEMEHT, 0eTOH, kene300eToH. [IpobieMbl 6€30macHOr0 MCTIOIB30BaHUS
CTPOMTENBHBIX MAaTEPUAJIOB B IOBCEAHEBHOMN XKU3HU.

XUMUYECKUN SKCIIEPUMEHT: H3yuyeHHe oO0pa3lloB HEOPraHMYECKHX BEIEeCTB, CBOMCTB COJITHOMN
KHUCJIOTBI; TMpPOBEACHUE KAUYECTBEHHBIX pPEaKUMH Ha XJIOPUA-MOHBI W HaONIOJeHUE TNPHU3HAKOB HX
MIPOTEKAHUS; OMBITHI, OTpaXKaroue GU3NYECKne U XMMHUYECKHE CBOMCTBA I'aJIOTEHOB M UX COEAMHEHUN
(BO3MOXKHO HCIIOJIb30BaHHE BHCOMATEPHATIOB); O3HAKOMIICHHE ¢ 00pa3liaMu XJIOPUAOB (TalIOT€HUI0B);
O3HaKOMJIEHHE ¢ oOpa3uamu cepbl U €€ COeIMHEHUSMHU (BO3MOKHO HCIOIb30BaHUE BHIEOMATEPUATIOB);
HaOJIoIeHNe Mpolecca OOYIIMBaHMs caxapa IMoj JAeHCTBHEM KOHLIEHTPUPOBAHHOM CEPHOM KHCIIOTHI;
M3Y4YEHHE XUMUYECKNX CBOMCTB pa30aBI€eHHON CEpHOM KUCIIOTHI, TPOBEJCHIE KAaUECTBEHHOMN peaKkiuu Ha
cynb(ar-uoH U HaOMIOeHUEe MpPHU3HAKAa €€ NMPOTEKAHWS; O3HAKOMIJIEHHE C (PU3MUYECKUMH CBOWCTBAMH



a3ora, pocdopa u UxX coenuHEHUH (BO3MOKHO HCIOIB30BaHUE BHICOMATEPUANIOB), 00pa3liaMu a30THBIX
n (ochopHbIX ynoOpeHUN; ModydyeHHue, COOMpaHHE, PACIIO3HABAaHWE W HM3yYECHHUE CBONCTB aMMHAKa;
MPOBE/ICHUE KAaYeCTBEHHBIX PEAKIMH Ha HMOH aMMOHHUS U (ochaT-uOH M H3Y4YEHHE MPU3HAKOB HX
MPOTEKaHUs, B3aUMOJCHCTBHE KOHIIGHTPUPOBAHHOM a30THOW KHCIOTBI C MeIbl0  (BO3MOXXHO
MCTOJIb30BaHUE BHUIEOMATEPUANIOB); M3YUYEHHUE MOJeNell KPUCTAUTMUECKUX PEIETOK anmasa, rpadura,
¢bymiepeHa; 03HaKOMIJIEHHE C MPOIIECCOM aJCcOpPOLMK paCTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YTJIEM U
YCTPOHCTBOM IPOTHBOra3a; MOJy4YeHHE, COOMpaHHe, PaclioO3HABAaHUE U W3yYEHHE CBOMCTB YIJIEKHUCIIOTO
ra3a; MpoBEJCHHE KaueCTBEHHBIX peaklUi Ha KapOOHAT- W CHJIMKAT-UOHBI M M3y4EHHE MPU3HAKOB UX
IIPOTEKAaHUs;  O3HAKOMJIEHME C  NPOAYKIMEH  CWJIMKATHOM  IMPOMBIIIJIEHHOCTH;  pELICHHE
SKCIIEPUMEHTAJIbHBIX 33/1a4 110 TeMe «BaxkHeire HeMeTalljIbl U X COeIMHEHUS.

Metanbl M UX COeIMHEHUS

OO0mas XxapakTepUCTHKAa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAHHUU UX TIOJIOKEHUS B
[lepuonnueckoii cucreme xumuueckux snemeHToB J[. M. MengeneeBa u crpoeHusi atomoB. CTpoeHue
MeTaioB. MeTrajinyeckasi CBA3b M METAJUIMUECKas KpHUCTaUInyecKas peméTka. DIeKTPOXUMHUUECKHMA
psan HanpsbkeHUH MetaiioB. DU3MYECKME M XUMHYECKHE CBOicTBa MeTauioB. OOmme crocoObl
MoJiydyeHus: MeTajuioB. [loHATHE O KOPPO3UHM METAIIIOB, OCHOBHBIE CIOCOOBI 3alllUTHl UX OT KOPPO3UH.
CrutaBsl (CTalb, YyryH, JIOPATIOMUHINA, OPOH3a) M X IPUMEHEHHE B OBITY U IPOMBIIICHHOCTH.

[llenounble MeTayuibl: mosiokeHue B llepumonnueckold cucreme xumMuueckux sieMmeHtoB /J[. .
MenzeneeBa; CTpOEHHE X aTOMOB; HaXOXJAeHUE B npupojae. OPU3ndeckrue U XMMUYECKHE CBOMCTBA (Ha
npuMepe HaTpus U Kanus). OKCHIIBI U TUAPOKCUABI HATpHs U Kanud. [I[puMeHeHne MIeTOYHbIX METaIOB
U UX COECMHECHUM.

[lenoyHo3eMenpHbIE METAIBl MarHuid W Kalblui: mojoxeHue B Ilepuoamueckoil cucreme
xuMH4YecKkux 3neMeHToB . 1. MenaeneeBa; cTpoeHrne UX aTOMOB; HaX0XKJICHUE B Ipupoe. Pusznueckue
U XUMHUYECKHE CBOMCTBA MarHus W Kajblus. BaxHeimme coenuHeHUs Kanblus (OKCHI, THAPOKCHI,
coin). JKEcTkocTh BOJbI U CIOCOOBI €€ yCTpaHEHUS.

Anromunuit: nonoxxenue B [lepuoanueckoit cucreme xumuueckux snemeHtoB Jl. M. Mennaeneena;
CTPOEHHE aToMa; HaxoXAeHWe B mpupoae. DPU3NYECKHE U XUMHYECKHE CBONCTBA aJIOMUHUS.
AmMdoTepHbIe CBOWCTBA OKCUIA U THIPOKCH]IA AIFOMUHHSL.

Kenezo: nmonoxenne B Ilepmoanueckoil cucreme xumudeckux sieMeHToB [I. M. Menneneena;
CTPOEHUE aToMa; HaxoxkJaeHue B npupoae. dusmueckue u XuMHUUECKHE CBOMCTBa xene3a. OKcHbl,
ruapokcuabl v conu xenesa(ll) u sxenesa(lll), ux cocras, cBOHCTBA U MOITYUYEHHE.

XUMUYECKUI HKCIEPUMEHT: O3HaKOMJIEHHE ¢ oOpa3liaMu METaJIOB U CIUIABOB, UX (DU3HMUYECKUMHU
CBOMCTBaMM;  H3y4YEHHE  pe3yJbTaTOB  KOPPO3MM  METalIoB  (BO3MOXHO  HCIIOJIb30BAHHE
BUJIEOMATEPHAJIOB), OCOOCHHOCTEH B3aMMOACWCTBUS OKCHAA KalbliUs M HATPUS C BOJOW (BO3MOXKHO
HCII0JIb30BaHNE BUJIEOMATEPHAIIOB); UCCIIEIOBAaHUE CBOMCTB JKECTKOM BOJBI; MTPOLIECCa TOPEHUS JKelle3a B
KHUCJIOpoAe (BO3MOXKHO HCIIOJIb30BaHUE BHUAECOMATEPUATIOB); MPU3HAKOB IPOTEKAHUS KAyeCTBEHHBIX
peakuuii Ha HOHBI (MarHus, Kajblus, amoMuHMs, LMHKa, >xene3a(ll) wm xenesza(Ill), memu(Il));
HaOII0ZICHWe M OINHUCAHWE MPOLIECCOB OKPAIIMBAaHUS IUIAMEHM HOHAMH HATpHsl, Kajlusl M KaJbLUs
(BO3MOXKHO HCIIOJIB30BAaHUE BUAECOMATEPUAIOB); HcCCeI0BaHUME aM(OTEPHBIX CBOMCTB T'HMJIPOKCHIA
QIIOMMHMS U THAPOKCHJA LIMHKA; PEIICHUE dKCIIEPUMEHTANIBHBIX 3aa4d M0 TeMe «Baxkuelme MeTasuibl
U UX COEIMHEHUS».

XuMus H OKpy:KamoLas cpeia

HoBele marepuanbl 1 TexHosnoruu. BemiecTBa M Marepuaibl B MOBCEIHEBHOM KU3HU YEJIOBEKA.
Xumus U 310poBbe. bezomacHoe MCIOIb30BaHUE BEIIECTB W XUMHUECKHX peakiuil B ObiTy. IlepBas
MTOMOIIb ITPU XMMHUYECKHUX 0KOoraxX M oTpaBieHMsIX. OCHOBBI IKOJIOTUYECKON IPaMOTHOCTH. XUMHUYECKOE
3arpsi3HEHUE OKpYyXkarolleil cpensl (mpeaenbHas nomyctuMmas koHueHTparus semiects — [1IK). Ponb
XUMHH B PEIICHUN IKOJIOTUYECKUX MPOOIIEM.

[IpupoaHble HCTOYHMKM YIIIEBOJOPOJOB (Yroyb, TNPHPOIHBIA Tra3, HEPThb), MNPOIAYKTHl HX
nepepaboTKH, UX POJb B OBITY M MPOMBIIIIJIEHHOCTH.

XUMHUYECKUH HKCIEPUMEHT: H3yueHHe o0O0pa3loB MaTepuanoB (CTEKIO, CIUIaBbl METaJJIOB,
MOJINMEPHBIE MaTepUAIIbI).

METAITPEAMETHBIE CBA3U YUYEEHOI'O ITPEAMETA
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Peanu3zanuss MEKXIpPEIMETHBIX CBSI3el MpPU U3YyYCHUH XMMUU B 8 KJIACCE OCYIIECTBISIETCS uepe3
UCTIOJIb30BaHUE KaK OOIINX €CTECTBCHHO-HAYUHBIX MOHSATHH, TaK W TIOHSATHM, SBISIONIMXCSI CHCTEMHBIMU
IUISL OTZIENIBHBIX TIPEJIMETOB €CTECTBEHHO-HAYYHOTO IIHKJIA.

OOm1re ecTeCTBEHHO-HAYYHBIE TIOHSATHS: HAYYHBIA (DaKT, THIIOTE3a, TEOPHS, 3aKOH, aHAJIN3, CHHTE3,
KJIaccU(UKaLUs, NePUOANIHOCTh, HAOIIOJICHUE, SKCICPUMEHT, MOJCIMPOBAHUE, W3MEPEHHE, MOJICIb,
SIBIICHHE.

dusuka: marepusi, aTOM, JIEKTPOH, IPOTOH, HEHTPOH, MOH, HYKIIUJI, U30TOIbI, PAJNOAKTUBHOCTB,
MOJICKYJIa, AJIEKTPUYECKUH 3apsjl, BEHIECTBO, TEJIO, O0BEM, arperarHoe COCTOSIHHE BEIIeCTBa, ras,
(du3MUecKre BEITMYUHBI, €IMHHUIIBI U3MEPEHHUSI, KOCMOC, TUIAHEThI, 3BE3]1b1, COHIIE.

buonorust: porocuntes, npixanue, onocdepa.

I'eorpadus: armocdepa, ruapocdepa, MHHEpasbl, TOPHbIE MHOPOJBI, IOJE3HBIE HCKOMAEMBbIE,
TOILTUBO, BOJIHBIC PECYPCHI.

9 knacc

Peanuzanust MeXIpeIMETHBIX CBS3€H NMPH M3y4CHHHM XMUMHU B 9 Kilacce OCYIICCTBIISIETCS depe3
UCIIOJIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHITUHN, TaK U MOHSATHH, SBJISFOIIMXCS CUCTEMHBIMH
IV OTIEJIBHBIX TPEMETOB €CTECTBCHHO-HAYYHOTO NHUKJIA. Peanum3amus MeXNpeIMETHBIX CBSI3CH mpu
U3y4CHUU XMMUU B 9 Kilacce OCYILECTBISIETCS Yepe3 MCIOJIb30BaHUE KaK OOLIMX €CTeCTBECHHO-HAYYHBIX
MOHATHUH, TaK U MOHATUH, SBISIONIMXCS CHCTEMHBIMHE JIJISI OTACIBHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOTO
[UKJIA.

OO1m1re ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAYYHBINH (DaKT, THIIOTE3a, 3aKOH, TEOpUsl, aHATIN3, CHHTES,
KJIacCU(UKALUs, NePUOANIHOCTh, HAOIIOJICHUE, SKCICPUMEHT, MOJCIUPOBAHUE, U3MEPEHHE, MOJICIb,
SIBJICHHE, TTAPHUKOBBIHN A(P(PEKT, TEXHOJIOTHUS, MATEPUAIIBI.

dusuka: Marepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIU, U30TOIIbI, PAIHOAKTUBHOCTD,
MOJICKYJIa, OJCKTPUYECKUN 3apsiji, MPOBOJHUKH, TOIYIPOBOJHHUKH, IUIEKTPUKH, (OTOIIEMEHT,
BEIIECTBO, TeNo, OOBEM, arperaTHOe COCTOSHHE BEUIeCTBA, Ta3, pacTBOP, pPacTBOPUMOCTH,
KPUCTAJUIMYECKas pPEnIéTKa, CIUIaBbl, (U3UYECKUE BEIUYMHBI, CIUHHIBI H3MEPCHHS, KOCMHYECKOE
MPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, CoHIIE.

buonorusi:  ¢orocuHTe3, npixaHue, Ouocdepa, HIKOCHCTEMA, MHUHEpPAIbHBIC yIOOpEHUs,
MHUKPO3JIEMEHTBI, MAKPOIJIEMEHTBI, TUTATEIILHBIC BEIICCTBA.

I'eorpadus: armocdepa, ruapocdepa, MHUHEpalbl, TOPHBIC MOPOJbI, IOJE3HBIC HCKOMACMBIC,
TOILIMBO, BOJTHBIC PECYPCHI.

INVIAHUPYEMBIE PE3YJIBTATbI OCBOEHUSA YYEBHOI'O ITPEIMETA
OcBoenne y4eOHOro mpenMeTa «XUMHUS» JIOJDKHO OOecreyuBaTh JOCTHKEHHE Ha YpPOBHE OCHOBHOTO
o0miero o0pa3oBaHUsl CIEAYIOIUX JUYHOCTHBIX, METANPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTaTOB:
JInyHOCTHBIE pPe3yJIbTAThI

JINYHOCTHBIE PE3yabTAThl OCBOEHHS MPOrpaMMbl OCHOBHOT'O 00IIero 0Opa3oBaHUs IOCTUTAIOTCS B
XoJe OOy4eHHs] XMMHUU B €IMHCTBE Y4eOHOH M BOCHUTATENbHOM nesTenbHOCTHM OpraHu3aluu B
COOTBETCTBUM C TPAAULMOHHBIMM POCCUHCKHMHU COLUOKYJIBTYPHBIMH U JIyXOBHO-HPaBCTBEHHBIMH
LEHHOCTSAMHU, IPUHSTHIMU B OOLIECTBE MpaBUIaMU U HOPMAaMHU MOBEACHUS U CIIOCOOCTBYIOT IMpolieccaM
CaMOTIO3HaHUS, CAMOPA3BUTHS U COLUATTU3AIIMH 00yUarOIIHUXCSl.

JIMYHOCTHBIE PE3yNbTaThl OTPAKAIOT CHOPMUPOBAHHOCTH, B TOM YHCJIE B YACTH:

ITaTpHoTHYECKOr0 BOCIIMTAHHSA

1) LEHHOCTHOTO OTHOIIEHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY M HAYYHOMY
HaCJle/IMI0, TOHUMaHMsl 3HaYeHUs XMMUYECKOH HAyKU B )KM3HHM COBPEMEHHOTO OOIIECTBA, CIIOCOOHOCTH
BJIaJIETh JOCTOBEpPHOM HWH(pOpMalMeld O TMepeloBbIX JOCTHKEHUSX M OTKPBITUAX MHPOBOM H
OTEYECTBECHHON XUMHH, 3aMHTEPECOBAaHHOCTH B HAYYHBIX 3HAHHUSIX 00 YCTPOHCTBE MUpa U OOILECTBA;

I'paxxnanckoro BoCnMTaHus

2) mpeCcTaBIeHUs O COLMATIBHBIX HOPMaxX U MpaBHIaX MEXIUYHOCTHBIX OTHOLICHUH B KOJUIEKTHBE,
KOMMYHUKAaTUBHOH  KOMIIETEHTHOCTH B  OOIIECTBEHHO TMOJE3HOW, Y4eOHO-UCCIIEI0BATEIbCKOM,
TBOPYECKOH W JIPYTUX BUAAX JESITEIbHOCTH; TOTOBHOCTH K Pa3HOOOPA3HOM COBMECTHOH AeATeNbHOCTH
IIpU  BBINOJHEHUHM Y4YeOHBIX, IO3HABATENbHBIX 3a/a4, BBIIOJHEHUH XUMHUYECKHX SKCIIEPUMEHTOB,
CO3JIaHMM y4YEOHBIX MPOEKTOB, CTPEMJIEHUS K B3aMMONOHMMAHMIO M B3aUMOIIOMOILIM B IPOLECCE 3TOM
y4eOHOM JeATeIbHOCTH; TOTOBHOCTHU OLIEHMBAaTh CBOE IOBEIEHHWE W IOCTYNKH CBOUX TOBAapHUIIEH C
MO3ULMN HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS MOCJIEACTBUN IIOCTYIKOB;



IleHHOCTH HAYYHOT0 MO3HAHUS

3) MHpPOBO33pPEHUYECKHUX MPEACTABICHUN O BEIIECTBE U XMMHYECKOH peakIuu, COOTBETCTBYIOIINX
COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKU M COCTABIISIOIIMX OCHOBY JJIi TOHUMAHUS CYIIHOCTH HAYyYHOM
KapTUHBI MHUpA; MPEACTAaBICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHS MPUPOIbI, B3aUMOCBS3SIX
YyeJoBeKa C IPUPOIHOU CPeIoi, O POIU XUMHUHU B O3HAHUM 3TUX 3aKOHOMEPHOCTEN;

4) mno3HaBaTEIbHBIX MOTHUBOB, HAIIPABJICHHBIX Ha I[IOJIyY€HHE HOBBIX 3HAHUNA 10 XHUMHH,
HEOOXOIUMBIX JJIsi O0BSICHEHHS HA0TFO1aeMBIX MTPOIIECCOB U SIBIICHUM;

5) mno3HaBaTenbHOM, WHGOPMAIMOHHON M YHUTATENbCKOW KYJIbTYpbl, B TOM YHCJIE HaBBIKOB
CaMOCTOSITENTLHOM  paboThl ¢ y4eOHBIMH TEKCTAaMH, CIPABOYHON JIUTEPATypOH, JOCTYIMHBIMU
TEXHUYECKUMHU CPeJICTBAaMU MH(GOPMAITMOHHBIX TEXHOJIOTHIA;

6) uHTepeca K OOYYEHHI0O W TO3HAHUIO, IIOO0O3HATEILHOCTH, TOTOBHOCTH U CIIOCOOHOCTH K
caMo00pa30BaHUIO, MPOEKTHOW U HCCIENOBATEIbCKOM JEATEIbHOCTH, K OCO3HAHHOMY BBHIOODPY
HaIPaBJIECHHOCTH U YPOBHS 0Oy4YEHHS B JaJIbHEHIIEM;

®opMHUPOBAHUA KYJIbTYPbI 310POBbS

7) oco3HaHUs IIEHHOCTH >KM3HU, OTBETCTBEHHOI'O OTHOIICHHUS K CBOEMY 370pPOBbIO, YCTAHOBKHU Ha
3I0pOBBI 00pa3 >KU3HHM, OCO3HAHUS IOCJIEICTBUNA M HEMPUATHS BPEIHBIX NPUBBIUEK (ymoTpediieHus
aJIKOTOJIsI, HAPKOTUKOB, KypEHHsI), HEOOXOAUMOCTH COOIOACHUS MPaBUII OE30MACHOCTH NPU OOpaIreHHH
C XMMHUYECKUMHU BEIIECTBAMU B OBITY U PEAIbHOM KU3HU;

TpynoBoro BocnutTanusi

8) mHTepeca K MPAKTUYECKOMY M3Y4YEHHUIO Mpodeccuil U TpyAa pPa3IUyHOTO pojAa, YBaXKEHUE K
TPpyLy U pe3yJibTaTaM TPYAOBOM ACATEIHHOCTH, B TOM YHCJIE HAa OCHOBE IMPUMEHEHHUS IMPEIMETHBIX
3HAaHUW N0 XMMHH, OCO3HAHHOTO BBHIOOpA MHIUBUAYATHHOW TPAEKTOPUU MPOAOKEHUS 00pa3oBaHUS C
y9ETOM JIMYHOCTHBIX UHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBCHHBIX HHTEPECOB U MOTPEOHOCTEI;
yCIeUTHOW MpodeccHuOHAbHON JIeATEeNbHOCTH M Pa3BUTHUS HEOOXOIMMBIX YMEHUN; TOTOBHOCTH
aIalITHPOBAThCA B MPoecCHOHAIBHON cpejie;

JKO0JOTrN4eCKOro BOCIIMTAHUSA

9) SKOJIOTUYECKH II€JIECOO0Pa3HOr0 OTHOIIEHUS K MPHUPOAEC KaK HCTOYHUKY KM3HH Ha 3emiie,
OCHOBE €€ CYIIeCTBOBAaHHUSA, IMOHUMAaHUS LIEHHOCTU 3I0pOBOrO0 M 0Oe3omacHOro obpasa >KU3HH,
OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (PH3UYECKOMY M TICHXHYECKOMY 3JI0POBBIO, OCO3HAHUS
LIEHHOCTU COOJIO/IeHUs] TpaBWwil 0Oe30MacHOro MOBeIeHUs Mpu padoTe C BEIIeCTBaMHU, a TaKkKe B
CUTYaIHIX, YTPOXKAIOIIUX 370POBBIO U KU3HU JIIOJICH;

10) cmocoOHOCTH MPUMEHSATH 3HAHMS, MOMyYyaeMble MPH U3YyYECHUH XUMUH, JUIs pEIIeHUs 3ajad,
CBA3AHHBIX C OKpYXKarolleHd IPUPOJHOM CpEIoM, NOBBIMICHHUS YPOBHS SKOJOTHYECKOW KYJIBTYpHI,
OCO3HaHHUs TJIOOANBHOTO XapakTepa HKOJOTHMUECKUX MpoOJieM W TMyTed HX PpeUIeHHs IOCPEeICTBOM
METO/IOB XHMHUU;

11) D2KOIOTMYECKOTO MBIIUICHUS, YMEHHs PYKOBOJCTBOBAaThCS UM B I0O3HABaTEIbHOMH,
KOMMYHUKATUBHOM U COIIMAJIbHOMN MPAKTHUKE.

MeTanpeamMeTHblie pe3yJabTaThl

B cocraBe MerampeaMeTHBIX pe3yIbTAaTOB  BBIICISIOT 3HAYMMBIE Uil (DOPMHUPOBAHUS
MHUPOBO33PEHHUs OOIIeHAYyYHbIC MOHATHS (3aKOH, TEOpHs, IPUHIINI, TUN0Te3a, (HaKT, cucTema, Mmpoliece,
OKCIIEPUMEHT U Jp.), KOTOPBIE HCIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUE€OHBIX TMpeaMeTax u
MO3BOJISIIOT HAa OCHOBE 3HAHUN U3 DTUX MPEAMETOB (POPMHUPOBATH MPEACTABICHUE O 1IETOCTHON HAYyYHOM
KapTUHE MHpa, W YHUBEpCcaJbHble Yy4yeOHBbIC JeWCTBHUS (TO3HABATEIbHBIE, KOMMYHHKATUBHBIE,
PETyIATUBHBIE), KOTOpble ofecrneunBarOT (HOPMUPOBAHHE TOTOBHOCTH K  CaMOCTOSITEIBHOMY
MJITAHUPOBAHUIO U OCYIIECTBICHUIO YUEOHOU IeATeThHOCTH.

MeTtanpeaMeTHble pe3ylbTaThl OCBOCHHS 00pa30BaTENbHON MPOTpaMMbl MO XHWMHU OTPaKaOT
OBJIAJICHUE YHUBEPCATHHBIMH MTO3HABATEILHBIMU JACHCTBUSMH, B TOM YHCIIC:

ba30BbIMH JT0rHYeCKUMU ACHCTBUAMH

1) yMeHHeM HCTIOIB30BaTh MPUEMBI JIOTUUECKOTO MBIIUICHHUS TP OCBOCHUHW 3HAHHM: PACKPHIBATH
CMBIC]I XMMHUYECKHX TMOHATUN (BBIAENATh HMX XapaKTEpHbIE MPU3HAKH, YCTAHABIMUBATh B3aHMMOCBS3b
C IPYTUMH TIOHSTHSIMH), HMCIOJIb30BaTh TOHSTHS JUIsl OOBSCHEHMsI OTICIBHBIX (PAKTOB U SIBJICHHIA;
BBIOMpATh OCHOBAHUS M KPUTEPUH TS KIACCH(PHUKAIIUU XUMUYECKUX BEIIECTB U XMMHUYECKUX PEaKIIHii;
YCTaHABIIMBATh MPUINHHO-CIIEJACTBEHHBIE CBSI3M MEXIY OOBEKTAaMH HW3YYCHHS; CTPOUTH JIOTHYECKHE
paccyxJieHus (MHIYKTUBHbIC, JEAYKTUBHBIE, 10 aHAJIOTUH); AEJIaTh BHIBOJbI U 3aKIIOUCHUS;

2) yMEHHEM NPHUMEHSATH B TPOIECCe TO3HAHMS TOHATHS (TIPEIMETHBIE W METalpeIMETHBIC),
CUMBOJIMYECKHUE (3HAKOBBIC) MOJICIIH, UCIIOJIb3yeMbI€ B XUMUH, TPEOOPA30BLIBATH IIUPOKO MPUMEHIEMbIE



B XMMHH MOJICNIbHBIE MPEACTABICHUS — XMMUYECKHI 3HAK (CUMBOJI 3JIeMEHTa), XUMU4ecKas Gpopmyina u

ypaBHEHHE XMMMUYECKOH peakluu — MpU pPEHIeHUH y4eOHO-TIO3HABaTeNbHBIX 3a7ad; ¢ Y4ETOM 3THUX
MOJICTIbHBIX TMPEICTABICHUI BBHISBISATHP W XapaKTePU30BaTh CYIIECTBEHHBIC TMPU3HAKH H3Y4aeMbIX
O0BEKTOB — XUMHUYECKHX BELIECTB M XUMHYECKHX pEaKlui; BBIABIATH OOIIMEe 3aKOHOMEpPHOCTH,

IIPUYMHHO-CJIEICTBEHHBIE CBA3M U IPOTHUBOPEUMSI B M3Y4aeMbIX IpOLIECCaX U SIBICHUSX; Ipe/laraTh
KPUTEPHUH JAJIS BBISBJICHUS 9TUX 3aKOHOMEPHOCTEH M IMPOTUBOPEUMI; CAaMOCTOSITEIbHO BBIOUPATh CIIOCO0
pemieHust y4eOHOW 3amauM  (CpaBHMBATh HECKOJIBKO BapHAaHTOB pEIICHUs, BbIOMpaTh Hambosee
HOJIXOASIIUMN ¢ Y4ETOM CaMOCTOSITENbHO BBIIECICHHBIX KPUTEPHEB);

Ba3oBbIMHu Hcci1e10BaTeIbCKMMH e CTBUSIMU

3) yMeHUeM HCI0JIb30BaTh MOCTABIECHHBIE BONIPOCHI B KAUECTBE MHCTPYMEHTA [TO3HAHHUS, A TAKXKE B
KayecTBE OCHOBBI /i1 (OPMHPOBAHUS THUIIOTE3Bl IO TIPOBEPKE NPABUIBHOCTH BBICKA3bIBAEMBIX
CYXKJICHUMH;

4) mnpuoOpeTeHHEe OmbITa M0 IUIAHUPOBAHMIO, OPTaHM3ALMU U TPOBEICHHIO YYCHHYECKHX
HKCIEPUMEHTOB: YMEHHME HaOII0AAaTh 3a XOJOM IpOLecca, CaMOCTOATENbHO IPOTHO3MPOBATH €ro
pe3yabTar, (GOpMyIHpOBaTh OOOOIIEHWS U BBIBOABI 10 pe3yiabTaTaM MpPOBEAEHHOTO OIbITA,
HCCIIEIOBaHMsI, COCTAaBIIATh OTYET O IPOAETIaHHOM padoTe;

Pa6oToii ¢ nndopmanueii

5) ymeHueMm BbIOMpPATh, aHAJIM3UPOBATh U MHTEPIPETUPOBATh MHPOPMALUIO PA3IMUYHBIX BUIOB U
dbopM TpeacTaBICHHS, TIONIYY4aeMyl0 U3 pa3HBIX WCTOYHHKOB (HAayYHO-TIOMYJISIpHAs JIUTepaTypa
XMMHUYECKOI0 COJEp)KaHus, CIpPaBOYHbIE I0OCOOMs, pecypchl MHTepHeTa); KPUTHUYECKH OLEHUBATh
MPOTHBOPEUYMBYIO U HEJJOCTOBEPHYIO HH(POPMAIIHUIO;

6) yMeHHeM IMPHUMEHATh Pa3IMYHble METOABI M 3apOChl MPHU MOUCKE M 0TOOpe MHPOpPMALUU U
COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOIMMBIX Ul BBIIIOJHEHUS Y4E€OHBIX M MO3HABAaTEJbHBIX 33]a4 OIpe-
NeNEHHOT0 TUIA; MPUOOPETEeHHE ONbITa B 00JaCTH UCHOJIb30BAHUSA HH(POPMALIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH, OBJAJEHUE KYyJbTYpOl AaKTHUBHOIO WCIOJIb30BAHUS pPAa3JIMYHBIX IOMCKOBBIX CHCTEM;
CaMOCTOSITEJIbHO BBIOMpAaTh ONTHMAJIbHYI (hOpMy mpejacTaBieHus HHGOPMALMU U WIUTIOCTPUPOBATDH
pelaeMble 3a7adyd  HECIOXKHBIMU CXEMaMM, JuarpamMmamu, JApyrumMu (opMaMu Trpadukd U UX
KOMOMHAIIUSIMH;

7) yMEHHEM UCIOJb30BaTh W AaHAIU3UPOBATH B IMPOIECCEe YYEOHOW U HCCIICIOBATEIHLCKON
NeSTeNbHOCTH MH(POPMALHUIO O BIMSHUU NPOMBIIUIEHHOCTH, CEJICKOTO XO3siicTBa M TpaHCIOpPTa Ha
COCTOSIHME OKPYKaroLeH IPUPOJHOU Cpebl;

YHuBepcaabHbIMU KOMMYHHKATHBHBIMH /1€ CTBHSIMH

8) ymeHHeM 3ajaBaTh BOIIPOCHI (B XO0J/€ AMajora W/WiM AUCKYCCHUHU) IO CYLIECTBY 00CYyXIaeMoi
TeMbl, POPMYJIMPOBATH CBOU MPEATIOKEHNUS OTHOCUTENIBHO BHIMOIHEHUS MPeI0KEHHON 3a1auu;

9) mpuoOpereHue OmbITa MPE3CHTALMU PE3YJIbTaTOB BBIMOIHEHHUS XMUMHUYECKOTO 3KCHEPHUMEHTa
(;1abopaTOpHOro OIBITA, JIAOOPATOPHON PabOTHI MO MCCIEIOBAHUIO CBOMCTB BEIIECTB, YU4E€OHOIO MPOEK-
T2);

10) 3aMHTEpEeCOBaHHOCTh B COBMECTHOW CO CBEPCTHUKAMM MO3HABATENBHOM U HCCIIE0BATEIbCKOM
NESITEIbHOCTH NpPHU PELIEHUH BO3HUKAIOIIMX MpoOJeM Ha OCHOBE ydé€ra OOIIMX HMHTEPECOB U COrja-
COBaHUS MO3UIMKA (00CYXIeHUs, 0OOMEH MHEHHSIMH, «MO3TOBBIE HITYPMBD», KOOPAWHAIMS COBMECTHBIX
NeNCTBUM, onpe/iesieHne KPUTEPUEB N0 OLIEHKE KaueCTBa BHIIIOJHEHHON paboThI U JIp.);

YHuBepcanbHBIMH PEryJIATHBHBIMH AeHCTBHAMH

11) ymeHueM caMOCTOATEIBHO ONpPENENITh LeNU JeATEIbHOCTH, IJIAHUPOBATh, OCYIIECTBIATH,
KOHTPOJIMPOBAaTh U HPU HEOOXOJAUMOCTH KOPPEKTHPOBATH CBOIO JESTEIBHOCTh, BBIOMpaTh Hamboiee
s dexTuBHBIE CITOCOOBI pelIeHUsT yUeOHbIX U TTO3HABATENBHBIX 3a7]a4, CAMOCTOSITEILHO COCTABIISATh WM
KOPPEKTUPOBATh MPEUIOKEHHBIN aITOPUTM AEHCTBUM MPU BHINOJHEHUM 33JaHUM C YYETOM IOJIy4YEHHUS
HOBBIX 3HaHMH 00 wH3yyaeMbIX OOBEKTaX — BELIECTBAX M PpEaKLUAX; OIEHUBAThb COOTBETCTBHE
IIOJIyYEHHOT'O pe3yJIbTaTa 3asBJIECHHON LIENH;

12) ymeHueM UCNoIb30BaTh U aHATU3UPOBATh KOHTEKCTHI, IPeJIaraeMble B yCJIOBHH 3a/1aHUH.

IIpenmeTHble pe3yJIbTaThl

B cocraBe mpenMeTHBIX pe3yibTaToOB MO OCBOEHHUIO 00S3aTENbHOTO CO/AEP)KAHUS, YCTAaHOBIEHHOTO
JaHHOM mpHUMepHO#l paboueil mporpaMMmoil, BBIIEISIOT: OCBOGHHBIE OOYYAIONIUMUCS Hay4dHbIE 3HAHMS,
YMEHHS ¥ cIocoObI IeUCTBUM, cieupruueckue Ui MpeAMETHON 001acTu «XUMHUSI», BUABL AESITEIbHOCTH
[0 TOJIyYEHUIO HOBOTO 3HAHUS, €r0 MHTEpPIpEeTalluy, MPeoO0pa3oBaHUIO U MPUMEHEHHIO B Pa3IMYHBIX
y4eOHBIX U HOBBIX CUTYalLlUsX.

[IpenmeTHbIe pe3ynbTaThl OTPAXKAIOT C(HOPMUPOBAHHOCTH Y O0YUAIOLIUXCS CIEAYIOMNUX YMEHHUI:



8 knace

1) packpwvieams cmpici OCHOBHBIX XMMHUYECKHX MOHSATHIA: aTOM, MOJICKYJIa, XUMHUUSCKHIA 3JIEMEHT,
MIPOCTOE BELIECTBO, CJIOKHOE BEIIECTBO, CMeCh (OJHOPOAHAS W HEOJHOPOJHAs), BAJCHTHOCTb, OT-
HOCHUTEJIbHAS aTOMHAsl U MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca, MaccoBas
J0JsT XMMHYECKOTO 3JIEMEHTa B COCJMHEHUHU, MOJISIPHBIM 00BEM, OKCHJ, KHUCJIOTa, OCHOBAHHE, COJIb,
ANEKTPOOTPHUIATEILHOCTh, CTENEHb OKHUCIICHUS, XUMHYECKas peaklus, KiIacCu(UKalMs peakiHii:
peaKkIMyu COCJMHEHUS, PEaKIUH pa3lIoKEHUs, pEakIMH 3aMEIICHUs, peakuuu oOMeHa, 5K30- H
SHAOTEPMUUYECKUE PEAKINH; TerioBoi 3(deKkT peakuuu; sapo aToma, 3SIEKTPOHHBIA CJIOH aToma,
aToMHast opOuTanb, paguyc aToMa, XMMHYECKas CBs3b, MOJIIPHASs W HEMOJSpHAs KOBAJICHTHAs CBS3b,
MOHHAsI CBSI3b, MOH, KaTHOH, aHHOH, PacTBOpP, MAaccoBasi JI0Js BellecTBa (IPOLEHTHAs] KOHIIEHTpAlMs) B
pactBope;

2) wLoCmpuposanms B3aUMOCBSI3b OCHOBHBIX XUMHUYCCKHX MOHATHHA (CM. 1. 1) ¥ MPUMEHSATH 3TH
MOHATUS TPU ONMCAHUU BELIECTB U MX MPEBPALICHUN;

3) ucnonvzosames XUMHUYECKYIO CHMBOJIMKY JUIsS COCTaBJCHHUS (DOpMYJT BEIIECTB M ypaBHEHHI
XMMHYECKUX PEAKIIUI;

4) onpedensims BAIECHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHHUSAX; CTCIIEHb OKUCIICHHS
3JIEMEHTOB B OMHAPHBIX COCIMHEHMSX; PUHAUIEKHOCTD BELIECTB K ONPEIEIEHHOMY KJIACCy COSIMHEHUH
o Gopmysam; BUJ XUMUYECKOH CBSI3U (KOBAJICHTHAs U MOHHAs) B HEOPTaHUYECKUX COCIMHEHUSX;

5) packpwvieamv cmoicn  Tlepuoguueckoro 3akona JI. M. MenjgeneeBa: J1eMOHCTPUPOBATH
MOHUMAaHUE TEPUOJNYECKON 3aBHCHUMOCTH CBOMCTB XHMHUYECKHX JJEMEHTOB OT HX IOJIOXKECHUS B
[lepuonuyeckoil cucTeme; 3aKOHOB COXPAHEHHsI MAacChl BEIIECTB, ITOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YYEHHMsI, 3aKOoHa ABOraJpo; ONHUCHIBATh U XapaKTepu30BaTh TaOIMUHYIO (opmy
[lepuonuveckoil cucTeMBl XMMHUYECKHX OJJIEMEHTOB: pPAa3JIM4aTh MOHATHS «rJlaBHas moarpynma (A-
rpynmna)» u «mobounas noarpymnmna (b-rpymnmna)», Manesie 1 0ONIbIINE TEPUOIbI; COOTHOCUTH 0003HAYCHHUS,
KOTOpBbIe UMeroTcs B Tabiuue «llepmomuueckas cucrema xumudeckux snemeHToB J[. M. MenneneeBay» ¢
YHCIIOBBIMU XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB XMMHUYECKUX JIEMEHTOB (COCTaB M 3apsia sjpa, od1iee
YHCIIO0 SJIEKTPOHOB U PACTIPEICICHUE HX TI0 DJIEKTPOHHBIM CII0SIM);

6) xkraccuguyuposamv XUMUYECKUE SJICMEHTbI; HEOPraHUUECKHE BEIIECTBA; XUMUICCKUE PEaKIINU
(Mo 4uMcCITy U COCTaBY yYacTBYIOLIMX B PEAKLUU BEIIECTB, IO TEIIIOBOMY 3D (PEKTy);

7) xapaxmepuzosamo (onuceléams) OOILIHME XUMHUCCKHE CBOMCTBA BELIECTB Pa3IMYHBIX KIIACCOB,
MOJTBEPXK/Iasi OINUCAHWE TPUMEpPAaMH MOJICKYJISPHBIX YPAaBHEHHH COOTBETCTBYIOIIMX XHMHUYECKUX
peaKIuii;

8) nmpocHosuposams CBOWCTBA BEIIECTB B 3aBHCUMOCTH OT HUX KayeCTBEHHOI'O COCTAaBa;
BO3MOKHOCTH NMPOTEKAHHUI XUMUUYECKUX MPEBPALICHUN B Pa3IUUHBIX YCIOBUSIX;

9) ebluUCHAMbL OTHOCUTEIBHYIO MOJICKYJSIPHYIO U MOJISIPHYIO MAacChl BEIIECTB; MAaCCOBYIO JIOJIO
XMMHUYECKOT0 3JIeMEHTa 1o (opMysie COeAMHEHHs; MacCCOBYIO JIOJIIO BEIIECTBA B PACcTBOPE; MPOBOJIUTH
pacy€Thl 0 YpaBHEHUIO XUMUYECKOW PEaKIINu;

10) npumenssimp OCHOBHBIC OIEpALUH MBICIUTECIBHONW [EATEIPHOCTH — AQHAIW3 U CHHTES,
CpaBHEHHE, OOOOIIEHHE, CHUCTEMATU3alUI0, KIACCU(PUKAINIO, BBISIBICHWE MPUYMHHO-CIECICTBEHHBIX
CBsI3eH — JUIsI U3y4EHMsI CBOMCTB BEIIECTB M XMMHYECKUX DPEaKLUi; €CTeCTBEHHO-HAy4YHbIE METObI
MO3HAHUs — HAOIIOICHHEe, H3MEPEHHE, MOJCITUPOBAaHNE, SKCIIEPUMEHT (PeabHBII 1 MBICTICHHBIN);

11) cnedosams mpaBuIaM MOJIB30BAHUS XUMHUECKOM TIOCYI0N M J1aOOpaTOPHBIM 000pYyI0BaHUEM, A
TaKKe MpaBUiaM OOpAaIIeHHs C BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKUHUSMH 110 BBITOJHEHUIO
71a00paTOPHBIX XUMHUECKUX OIMBITOB MO MOJIYYEHHIO U COOMPAaHUIO ra3000pa3HbIX BEIIECTB (BOJOpOaa U
KHCJIOPO/a), IPUTOTOBIICHUIO PACTBOPOB C ONPEICIEHHON MAacCOBOM J0Jel pacTBOPEHHOTO BEIIECTBA;
IUTAHUPOBATh M IPOBOJAUTH XMMHYECKHE HKCIEPUMEHTHI 0 PACMO3HABAaHUIO PACTBOPOB MIeNOYeH U
KHCJIOT C TIOMOIIBI0 MHAUKATOPOB (JIakmyc, heHondTanenH, METUIOPAHXK | JIp.).

9 knacc

1) packpwvieams cmbici OCHOBHBIX XMMHUYECKUX MOHATHI: XUMUYESCKUN JJIEMEHT, aTOM, MOJICKYIIa,
MOH, KaTHOH, aHUOH, IIPOCTOE BEIIECTBO, CI0KHOE BEILECTBO, BaJEHTHOCTh, AJIEKTPOOTPULIATEILHOCTD,
CTETIeHb OKHCIICHUS, XUMHUYECKas pEeaKIus, XMMHUYeCKas CBS3b, TEIUIOBOW 3(PQeKT peakuuu, MoJb,
MOJISIPHBIM 00BEM, PACTBOP; IEKTPOIUTHI, HEIJIEKTPOIUTHI, JIEKTPOIUTHUECKAsT AUCCOLUAINS, PEAKLIUU
MOHHOTO OOMeHa, KaTaln3aTop, XMMHYECKOe paBHOBECHE, OOpaTHMble W HEOOpaTHMBIC pPEaKIIWH,
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIE ~ PEAKLUH, OKHUCIUTEIb, BOCCTAHOBHUTEIb,  OKUCIEHHE U
BOCCTAHOBJICHHE,  aJUIOTPOIHUS, aM(OTEPHOCTh, XHMHYECKas CBsI3b (KOBAJICHTHAs, HWOHHA,



METaJUINYecKast), KPUCTAUITMYECKasi peIIéTKa, KOPPO3us METaJUIOB, CIUIaBBI; CKOPOCTh XHMHYECKOM
peaknuu, npeaenbHo gomyctumast koHreHnTpamnus (I1IJIK) Bemecrtsa;

2) unmocmpuposams B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATHH (CM. M. 1) ¥ MPUMEHSTH 3TH
MOHSTHSI IPU OMMCAHUU BEILIECTB U X MPEBPAICHHUIA;

3) ucnonvzosams XUMHYECKYIO CHUMBOJIMKY JUIsSi COCTaBJICHHsSI (DOpPMYJ BEIIECTB W YpaBHCHUMN
XUMHUYECKHUX PEaKIIHii;

4) onpedensimp BAJICHTHOCTh U CTCICHb OKUCICHHS XMUMHUYECKHUX 3JIEMEHTOB B COCJAMHCHHUSX
Pa3IMYHOTO COCTaBa; MPHUHAJICKHOCTh BEIIECTB K OMPEeIEHHOMY KJlacCy COeIMHEHUI no GopmMynam;
BUJ XUMHUYECKOH CBsI3U (KOBaJCHTHAs, HOHHASI, METAJUTMYECKas) B HEOPTraHUYECKUX COCTUHEHUSX; 3aps]
MOHA MO0 XMMMYECKO# (popmyre; xapakTep cpeibl B BOJHBIX pAacCTBOpPaX HEOPTaHUYECKUX COEIMHEHUH,
THII KPUCTAIUIMYECKOM pEIETKA KOHKPETHOTO BEILIECTBA;

5) packpvisams cmvicn Tlepuoandeckoro 3akona . M. MenneneeBa U JEMOHCTPUPOBATH €rO
MOHMMAaHHME: OMHUCHIBATh U XapaKTepu30BaTh TaOmuuHyto Gopmy Ileproanmueckoil cHCTEMBbl XUMUYECKHX
AJIEMEHTOB: pa3iuyaTh TMOHATUSA «rJlaBHasg mnonarpynna (A-rpymma)» u «mobounas noarpymma (b-
TpYIINa)», MaJlble U OOJIbIINE MEPHOIBI; COOTHOCUTHh 0003HAYECHHUsI, KOTOPBIE UMEIOTCS B IEPUOTUIECKOM
Tabyulie, C YUCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsf
aapa, odlee YHMciao SJIEKTPOHOB M pacIpelielieHue UX MO AIIEKTPOHHBIM CII0SIM); OOBSICHATH OO0IIne
3aKOHOMEPHOCTH B M3MEHEHHH CBOWMCTB DJIEMEHTOB M UX COCIUHEHHH B IMpejaenax MallbIX MEepUoJIOB U
TJIABHBIX MTOATPYIII C YIETOM CTPOCHHUS UX aTOMOB;

6) xkraccuguyuposamv XUMUYECKUE SJICMEHTbI; HEOPraHUUECKHE BEIIECTBA; XUMUYCCKUE PEaKIInu
(Mo yMCcmy M COCTaBy YYacTBYIOUIMX B PEAKIMH BEIIECTB, MO TEIUIOBOMY 3(QeKTy, Mo HM3MEHEHHIO
CTETeHEW OKUCIICHUS XUMHUECKUX DJIEMEHTOB);

7) xapaxmepuzoeams (ONUCHIBATH) OOIIKE U CHEIU(PHUUSCKUE XMMUYCCKHE CBOMCTBA MPOCTHIX U
CIIO)KHBIX BEIIECTB, MOJATBEP)KIasi OINKCAHUE MPUMEPAMU MOJEKYISAPHBIX M HOHHBIX ypaBHEHUN
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIHIA;

8) cocmasnsimu ypaBHEHUS JIEKTPOIUTHUCCKOMN TUCCOMMAIIMN KUCIIOT, MEI0YeH U COJICH; MOTHbIC
U COKpamEHHBIE YpaBHEHHUS peakIUii HMOHHOTO OOMEHA; YpPaBHEHUS pEaKIUil, IMOJITBEPKIAIOLINX
CYILIECTBOBAHHE F€HETUYECKOM CBSI3U MEX]y BEIIECTBAMH PA3IUYHBIX KJIACCOB;

9)  packpvieamv  cywHOCMb  OKHACIUTEIbHO-BOCCTAHOBHUTEIILHBIX ~ PEAKIMHA  MOCPEACTBOM
COCTaBJICHHS 3JIEKTPOHHOTO OajaHca ITUX PeaKIuii;

10) npoenosuposams CBOWCTBA BEIIECTB B 3aBHCUMOCTH OT MX CTPOCHHS; BO3MOXHOCTH
MPOTEKAHU XUMHUECKUX MPEBPAIleHU B Pa3INYHBIX YCIOBUSAX;

11) gbiuucnsimes OTHOCUTEIBHYIO MOJICKYJISIPHYIO W MOJISIPHYIO MAacChl BEIIECTB; MAcCOBYIO JIOJIFO
XMMHUYECKOT0 3JIEMEHTa 10 (hopMysie COeAMHEHUs; MAaCCOBYIO JOJIO BEIeCTBA B PacTBOpPE; NMPOBOAUTH
pacy€Thl M0 YpaBHEHUIO XUMUYECKOW PEaKIINu;

12) cneoosams npaBuiIaM MoJIb30BaHUS XUMHUUECKOM TIOCYION M J1aOOpaTOPHBIM 000pYyI0BaHUEM, A
TaKXKe MpaBUiIaM OOpAaIICHHs C BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKIHUSMH 110 BBIOJHEHUIO
71a00paTOPHBIX XUMUYECKHUX OMBITOB MO MOJYYEHUIO U COOMPAHUIO Ta3000pa3HbIX BEIECTB (aMMMaKa U
YTJIEKUCIIOTO ra3a);

13) nposooums  peakiuy, MOATBEPIKIAIONIMNE KAa4eCTBEHHBIH COCTaB pa3MYHBIX BEHIECTB:
pacro3HaBaTh OMBITHBIM MYTEM XJIOpUI-, OpOoMHUA-, HOAUI-, KapOoHaT-, pocdart-, cunukar-, cynbdar-,
THIPOKCUI-UOHBI, KATHOHBI aMMOHHSI U HWOHBI HM3yYEHHBIX METAJJIOB, MPHUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPTaHUYECKUX BEIIECTB;

14) npumensimp OCHOBHBIC ONEPALMH MBICIUTEIBHOW MAEATEIBHOCTH — aHAIW3 U CHHTES,
CpaBHEHHE, OO0OOIIEHHE, CHUCTEeMaTH3allI0, BBISIBICHUE TPHYUHHO-CIEICTBEHHBIX CBSI3eH — IS
M3yYeHHs] CBOWCTB BEUIECTB M XMMHYECKUX pEAKIUi; €CTeCTBEHHO-HAYYHbIE METOJbl IMO3HAHUS —
HaOJI0ICHNE, N3MEPEHNE, MO/ICTTMPOBAHNE, SKCIIEPUMEHT (PEaTbHBIA U MBICIICHHBIN ).

OPTAHMBALIMS [TPOEKTHOM U VYEBHO-UCCJIEJIOBATEJIBCKOM JESATEJIBHOCTU
OBYYAROIINXCA

B mpenonaBanuu XMMHUHM OCHOBHAs 3ajjauya YYUTENs] COCTOMT B TOM, YTOOBI 3aMHTEPECOBAThH yUaIINXCs
MPOIIECCOM TTO3HAHMS, HAYYUTh WX CTaBUTh BOIPOCHI W TBITATHCS HAWTH HAa HUX OTBETHI, OOBSICHSITH
pe3yabTaThl W JienaTh BBIBOABI. [Ipu BKIIOUEHMHM HCCIIEIOBATENBCKOM JEATENBHOCTH B Mpolecce
oOyueHus1, Mpexae Bcero, He0OX0MMO MTPOAHATU3UPOBATh YCIOBUS €€ PeaTu3aluu:

. JINAJIOTUYECKOE B3aMMO/IEUCTBUE YUEHUKA U T1€]1arora;

. KOMITETEHTHOCTbD T1€/Iarora;




. CIOCOOHOCTH yUaIlluXCs;

. rpaMOTHAsl OpraHU3aLysl y4eOHOT0 HCCIICJOBAHUSI.

@opMBl OpraHu3aluy y4eOHO-HUCCIIeIOBATEIbCKON JESTEIIBHOCTH MOTYT OBITh KaK YPOYHBIMHU, TaK U
BHCYPOYHBIMH. Y4eOHBIC HMCCICIOBAaHUS Ha YPOKax JETaloT MPOLECC M3YYCHHS XUMHU HHTECPECHBIM,
YBIICKATEIbHBIM, TaK KaK OHHM JalOT BO3MOXKHOCTH JICTSIM B pe3yibTaTe HAOIOACHUS, aHaIn3a,
BBIJIBHYKCHHS TUIIOTE3bI H €€ TIPOBEPKH, (POPMYITHPOBKH BBIBOJIA — IIO3HAHUE HOBOTO.

CUCTEMA OLIEHKHU NJOCTMXEHUA INJIAHUPYEMBIX PE3VJIbTATOB

Kpurepun onennBanus pa3nuyabix GopM paboThl 00yJaromuXxcs Ha YpOKe.

OCHOBHBIMU BUJIaMH KOHTPOJIS 3HAaHWW y4alIUXCs SBISIOTCSA yCTHAs MpPOBEpPKa 3HAHWMN: (POHTAIIBHBIHN
OIIpOC, MHAUBUAYAJIbHBII OIIPOC, KOHTPOJIbHAsA padoTa.

dopmaMn THCBMEHHOW NPOBEPKH 3HAHUHM  SBISIOTCS NpakTHYecKas padoTa, KOHTPOJIbHBIC
(camocTosTenbHBIE) PA0OTHI, TECTOBAS MIPOBEPKA 3HAHUI U MUCHMEHHBIE 3aUETHI.

OueHka yCTHOTO OTBeTa.

Onenka “5” cTaBUTCS €Clu:

. IIOJTHO PACKPBITO COACPKAHKE MaTepHaja B 00beMe MPOrpaMMbl H YICOHUKA;

. YCTKO U HpaBI/IHLHO JaHbI OHpeI[eJIeHI/ISI nu paCKpBITO coz[epxcaHI/Ie HOHHTHﬁ;

. BEPHO, UCIOJIb30BaHbI HAYYHBIC TCPMHHBI;

® IJIA 10KA3aTCJIIbCTBA UCITIOJIB30BAHBI paBJH/I‘-IHBIe YMGHI/UI, BBIBOJIbI U3 Ha6J'IIOIIeHI/II71 U OIIBITOB,

. OTBET CaMOCTOSITEIIbHBIHN, HCITOJIB30BAHbBI paHee MPUOOPETCHHBIC 3HAHUS.

Orenka “4” ctaBUTCS €CIIN:

. PacKpBITO OCHOBHOE COJICp)KaHUE MaTepHalia;

® B OCHOBHOM HpaBI/IJII)HO JaHbI onpeneneHHﬂ HOHHTI/Iﬁ " NCIIOJIBb30BAaHbI Hay‘IHI)IG TepMI/IHI)I;

. OTBET CAMOCTOSTENbHBIN;

® OHpeIleJIeHI/IFI HOHSITI/Iﬁ HCIIOJIHBIC, IIOHYHIGHI)I HC3HAYUTCIIBHBIC HapymeHI/Iﬂ IIOCJICIOBATCIIBHOCTHU

U3II0KEHUs, HEOOJIbIINE HETOYHOCTH MPH HCIOJIb30BAHUM HAyYHBIX TEPMHHOB WJIM B BBIBOJAX U
00001IeHNAX U3 HAOIIOIEHNH U OIIBITOB.
OueHka “3” cTaBUTCS €CJIH:

. YCBOCHO OCHOBHOE COJICpKaHHME y4eOHOTro MarepHualia, HO M3JI0KEHO (hparMeHTapHO, HE BCeraa
IIOCJIEIOBATEILHO;

. OTpEeIeTICHUS MTOHATUN HEJOCTATOYHO YETKHUE,

. HE MCIIOJb30BaHbl B KAUeCTBE J0KA3aTEIbCTBA BLIBOJLI U 0000IIEHHS U3 HAOIIOAECHHUI 1 OIBITOB
WJTU JIOTYIIIEHBI OIUOKY MPU UX U3TI0KECHUH,

. JOTIYIIEHbI OMIMOKM M HETOYHOCTH B HWCIOJB30BAaHWU HAYYHOW TEPMUHOJIOTHU, OTMpEAETICHUN
MMOHSTHH.

Orenka “2” cTaBUTCS €CIIH:

. OCHOBHOE COfIepKaHre Y4eOHOTro MaTepuaia He pacKphITo;

. HE JaHbl OTBETHI HA BCIOMOTATEIbHbIE BOIIPOCHI YUUTEIS;

. JIOTTYIIEHBI TPYObIe OMMOKH B ONPEETICHIH MOHATHH, IPU UCTIOJIb30BAHUU TEPMHUHOJIOTHUH.

OrneHka caMOCTOSITENFHBIX TUCBMEHHBIX U KOHTPOJIBHBIX PaboT.
OueHka “5” cTaBUTCS €CIIH:

. paboTa, BeImoNHEeHa 0e3 OMMOOK ¥ HEIOUETOB WM MMeeT He OoJiee OTHOTO Hel0ueTa.
OueHka “4” cTaBUTCS €CIIH:
. paboTa, BBHIMOJIHEHA MOTHOCTHIO, HO B Hel: He Oosee OJHOW HerpyOoil OmHUOKM M OJHOTO

HeJoueTa, Wik He 0osiee IByX HEI0YETOB.

Orenka “3” cTaBUTCA €CJIH:

¢ VYCHUK MPABUIHHO BHITIOJIHIII HE MEHEE MTOJIOBUHBI PA0OTHI WIIH JIOITYCTHIT:

He 0oJiee IBYX IPyOBIX OMIHOOK,

unu He 6osee 0HOM rpy0oit OmMOKH U OHOTO HEIOYETa.

unu He 6osee oHOM Tpy0Ooit 1 0THOM HETpyOOit OMMOKHU M OJTHOTO HE0YETa,

WM He 6oJiee IBYX-TpeX HerpyObIX OUINOOK,

WM OJHOW Herpy0Ooil omuOKM U TpEX HEAOYETOB, WM MPU OTCYTCTBUH OMIMOOK, HO MPU HAIWYUH
YEeTHIPEX-TISTH HEJIOUETOB.

Ornenka “2” cTaBUTCS €CIIU:

. YHCIIO0 OMIMOOK M HEIOYETOB MPEBHIINIACT HOPMY, MIPH KOTOPOH MOXET OBITh MOCTABJICHA OLIEHKA
“3”, WK ecly MPaBUWIBHO BBINOJIHEHO MEHEE MOJIOBUHBI PaOOTHI.



VYuurenr MMeeT MpaBO IOCTAaBUTh OLEHKY BBIIIE TOHM, KOTOpas mnpexycMoTpeHa “Hopmamu™, ecin
YUEHHKOM OPUTHMHAJIBHO BBIIIOJIHEHA paboTa.

OneHka TecToB.

B kadecTBe HMKHEW IPaHULBl YCHEIIHOCTH BBIIIOJIHEHUS OCHOBHOI'O TECTA, COOTBETCTBYIOIEIO OLEHKE
“3” (“3auer”), MOXHO HPUHATH ypoBeHb - 60% -74% mnpaBMIBHBIX OTBETOB M3 OOIIETO KOJIUYECTBA
BOIIPOCOB.

Onenka “4” (“xopomio”) MokeT ObITh TIOCTaByIeHa 32 - 75% - 90% npaBUIIBHBIX OTBETOB.

Onenka “5” (“OTNMYHO”) yyalMiics IOJDKEH YCIENIHO BBIMOJHUTH TecT, Oonee 90% mpaBHIBHBIX
OTBETOB.

O1eHKa IPaKTUYECKUX paboT.

Onenka “5” cTaBUTCS €CIM:

. YYaIIUACS  BBIONHWI  PaboTy B TOJHOM O0OBEME C  COONIOACHHUEM  HEOOXOIUMOM
MOCJIEI0BATEIILHOCTH €€ MPOBEJICHNUS,

. YVYAIIUHUCS  CaMOCTOSITEIbHO M pPallMOHAIBHO  BBIMIOJIHWJI BCE 3aJaHUS B YCIOBHUSX,
00eCTIIeUNBAOIINX TIOTYICHHUE PE3YILTATOB U BEIBOJIOB C HAMOOIIBIIEH TOYHOCTHIO;

. B IIPE/ICTABJICHHOM OTYETE MPABUJILHO M aKKYPAaTHO YYallUICs BBITIOJHUI BCE 3aIMCH, TAOJHIIBI,

PUCYHKH, YEPTEXKH, TPa(QUKH, BBIYUCICHUS U CIIETa BHIBOIBL.
OneHka “4” cTaBUTCS €CJINU:

. BBITNIOJIHEHBI TPEOOBaHUSI K OLIEHKE “5”, HO:

. 3aJJaHus BBIMOIHSUI B YCIOBHIX, HE 00ECTIEYUBAIOLINX JOCTATOYHON TOYHOCTH U3MEPEHUN;

. JOIIYIIIEHO 2-3 HeJoueTa, Wik He 0oJiee OHONW HEerpyOoi OIMOKY U OJJHOTO HEJ0YeTa.

OueHka “3” cTaBUTCS €CIIU:

. paboTa BBIMIOJIHEHA HE TOJHOCTBIO, HO OOBEM BBITIOJHEHHOW YacTH TaKOB, YTO IIO3BOJISET

MOJIYYHTh MPABUIIbHBIC PE3YJIbTATHI M BHIBOJIBI, UJIM €CJIM B XOJE BBHIIIOJHEHHUS pabOThI OBUIN JOMYIICHBI
CJICTYOIINE OITUOKH:

. BBITMIOJIHEHHE PabOThl MPOBOAMIOCH B HEPAIIMOHAIBHBIX YCIOBUSAX, YTO MPHUBEIO K MOTYyYEHUIO
PE3YIIBTATOB C OOJBIION MOTPEITHOCTHIO;
. B OTueTe ObUIM JOMYIICHBI B OOIIEH CIOKHOCTU He Oojee NBYX OIMOOK (B 3amMUCAX €IUHUII,

M3MEPEHUsX, B BBIYMCICHUAX, rpadukax, Tabiumax, cxemax, aHajlu3e IMOTrpPEeIHOCTeH W T. 1.), HE
IPUHLIUIHAIBHOIO ISl JaHHOHM paboThl XapakTepa, HO MOBJIMSBILUX Ha PE3yJIbTAT BHIOJHEHMUS;

. paboTa BBINIOJIHEHA HE IMOJIHOCTBIO, OJHAKO OOBEM BBINOJIHEHHON YacTH TAaKOB, YTO IO3BOJISET
MOJYyYUTh NpPaBUIbHbIE PE3YyIbTaThl M BBIBOJBI IO OCHOBHBIM, NPHHLHUIINAIBHO BaXXHBIM 3aJauyam
paboTHI.

Onenka “2” cTaBUTCS €CIH:

. paboTa BBINOJIHEHA HE MOJHOCTHIO U 00BbEM BBINIOJHEHHON YacTU pabOTHI HE MO3BOJISIET CHENATh
MIPABUJILHBIX BBIBOJIOB;

. BbIUMCJIEHMS], HA0II01eHUs (MOJEINPOBaHKE) IPOU3BOIMINCH HENTPABUIIBHO;

. B X0Jie pabOThl U B OTYET€ OOHAPYXWJIUCh B COBOKYMHOCTH BCE€ HEIOCTAaTKH, OTMEUEHHBIE B
TpeOOBaHUSX K OIEHKE “3”.

OOmas knaccudukanus omrooK.

[Ipu onenke 3HaHWN, YMEHUN U HABBIKOB OOYyYalOLIMXCS CIEAYET YUMTHIBAaTh BCE OLIMOKHU (rpyOble U
HEerpyOble) U HeJIOUETHI.

['pyObIMH cuuTarOTCS OLIMOKU:

. HE3HaHUE OIpE/eTICHUS] OCHOBHBIX MOHSATHI, 3aKOHOB, MPaBUJI, OCHOBHBIX MOJIOXKEHUN TEOPHH,
He3HaHue GopMyII, OOMIETTPUHSITHIX CUMBOJIOB 0003HAYCHUH BEJIUYHH, IUHULl UX U3MEPEHUS,
. HE3HaHWE HAMMEHOBAHUMN €IMHUIl U3MEPEHHUS;

. HEYMEHUE BBIJICJIUTh B OTBETE TJIABHOE;

. HEYMEHUE IPUMEHSTh 3HAHUS, AJITOPUTMBI JUIsSI PEIICHUs 33124,

. HEYMEHUE JIeJIaTh BBIBOJIbI 1 00O0IIEHNS;

. HEYMEHHE YUTATh U CTPOUTH rPaduKH;

. HEYMEHUE T0JIb30BATHCS IEPBOMCTOUYHUKAMH, YICOHUKOM U CITPAaBOYHUKAMHU;

. MOTEPSI KOPHSI UJIM COXPAHEHUE MTOCTOPOHHETO KOPHS;

. oTOpackiBaHne 0€3 00BSICHEHUI OJTHOTO U3 HUX;

. paBHO3HAYHBIE UM OIIHUOKU;

. BBIUMCIUTENIbHEIC OITNOKHY, €CJIM OHU HE SIBJISIOTCS OITHCKOIL;

® JIOTUYECKHE OIIHOKH.



K HerpyObIM ommOKkam cieyeT OTHECTH:
HETOYHOCTh (hOPMYITHPOBOK, OMPEIACICHUIN, MOHATHH, TEOPHUM, BhI3BAHHAsI HEIMOJHOTON OXBara
OCHOBHBIX IPU3HAKOB OIPENEISIEMOrO MOHATUS MM 3aMEHOM OJHOIO - JBYX M3 3THUX IPU3HAKOB
BTOPOCTETICHHBIMU;

HETOYHOCTH TpauKa;

HCpaHI/IOHaHBHHﬁ MCTOJ PpEIICHUA 3aJadd WM HEAO0CTATOYHO HpOHYMaHHBIﬁ IJIaH OTBETa
(HapymeHHe JIOTUKH, NIOJAMCHA OTACIbHBIX OCHOBHBIX BOIIPOCOB BTOpOCTeHGHHbIMI/I);

HEpalUOHAIbHBIE METO/IbI pabOTHI CO CIIPABOYHOM U IPYTOM JINTEPATypOit;

HEYMEHHUE PellaTh 3a7a4u, BBIIIOJIHATD 3a/1aHUS B OOIIEM BU/IE.
Henoueramu siBasirores:
HepaIMOHAIbHBIC IPUEMBbI BBIYUCICHUN U MPEOOPa30BaHUIA;

HeOpeKHOE BBIMOJIHEHHE 3aMucel, yepTeke, cxeM, rpauKoB.

TEMATHUYECKOE IINIAHUPOBAHUE

8 kiacc
Ne | HaumenoBanue pa3nenoB u | KoinuecTBo yacos DJIeKTPOHHbBIE
/1 | TeM NPOrpamMMbl BCEro | KOHTPOJIbHBbIE | MpaKkTHYecKue | (uuppoBbIe)
padoThbI padoTbI o0pa3oBaTte/ibHbIE
pecypchbl
Paznen 1. IleppoHayanbHble XUMHYECKHE OHATHS
1.1. | Xumus — BakHast 00J1aCTh 5 0 2 https://educont.ru/-
€CTeCTBO3HAHMS /| Karajor  muQpPoOBOTO
NPaKTHYECKOi 00paszoBaTeIbHOTO
NesiITeJIbHOCTH YeJI0BeKa KOHTCHTA.
1.2. | BemecTBa 15 |1 0 https://educont.ru/-
U XUMHYECKHe Peakiuu Karajor  muQpPoOBOTO
00paszoBaTeIbHOTO
KOHTCHTA.
Wroro no pazneny 20

Pa3znen 2. BaxkHeiilue npeIcTaBuTeIM HEOPraHUYECKUX BELIECTB

2.1. | Bo3ayx. Kucaopon. 5 0 1 https://educont.ru/-
IMonsTHe 06 OKCHIAX KaTajgor  nuppoBOro

00pa3zoBaTeNbHOTO
KOHTEHTA.

2.2. | Boagopon. 5 |0 1 https://educont.ru/-
IMonsiTHE 0  KHcIOTaX KaTajgor  nuppoBOro
U COJISIX 00pa3zoBaTeNbHOTO

KOHTEHTA.

2.3. | Bona. PacTBopbl. Ilonsitne | 4 1 1 https://educont.ru/-

00 OCHOBaHMAX Katajor  nudposoro
00pazoBaTeNbHOTO
KOHTEHTA.

2.4. | KontnyecTBeHHbIE 5 |0 0 https://educont.ru/-

OTHOLIEHUS B XUMUH KaTajgor  nuppoBOro
00pazoBaTeIbHOTO
KOHTEHTA.

2.5. | OcHOBHbBIE kaaceol | 11 |1 1 https://educont.ru/-
HEOPraHM4ecKHX KaTajgor  nuppoBOro
coeuHeHU 00pa30BaTebHOTO

KOHTEHTA.

Hroro no pazneny 30

Pazgen 3. Ilepmoamueckmii 3akoH u Ilepuogumyveckass cucrema xumudeckux 3jaementos /. U.
MenneneeBa. CrpoeHnme aroMoB. XuMHYecKass CBf3b. OKHCIMTEIbLHO-BOCCTAHOBHUTEIbHBIE
peakuun




3.1. | lepuoanyeckuii 3aKOH H 7 1 0 https://educont.ru/-
Ilepuonnueckass cucrema Karajior  IUQpPOBOro
XMMHYECKHMX  3JeMEHTOB 00pa3oBaTeNLHOTO
. K. MennaeneeBa. KOHTEHTA.

CTtpoeHue aToma

3.2. | Xumnyeckasi CBSI3b. 8 1 0 https://educont.ru/-
OKucJINTEIBHO- Karajior  HUQpPOBOro
BOCCTAHOBHTEJIbHbIE 00pa3oBaTeNLHOTO
peakuuu KOHTEHTA.

Wroro no pazueny: 15

PesepBHOE Bpemst 3

OBUIEE KOJIMYECTBO HACOB | 68 |5 6

I10 ITIPOTPAMME

9 kiacce

Ne | HaumeHoBaHue pa3aesioB KoJsunyecTBo yacoB JJIeKTPOHHBbIE

I/n | 4 TeM NporpaMMsl BCEro | KOHTPOJIbHbIe | MpakTH4Yeckue | (LHQpoOBHIE)

padoThbI padoTsI o0pa3oBaTe/bHbIC
pecypcsl

Paznen 1. BenecTBO M XUMHYeCKHEe PeaKIum

1.1. | loBTOpenue u yrayouenne | 5 |0 0 https://educont.ru/-
3HAHUI OCHOBHBIX Karajor  1udpoBOro
pasaesoB Kypca 8 kiiacca 00pa3oBaTEIHLHOTO

KOHTEHTA.

1.2. | OcHoBHBIE 4 0 1 https://educont.ru/-
3aKOHOMEPHOCTH Karajor  1udpoBOro
XMMHYECKHX pearuuii 00pa3oBaTEIHLHOTO

KOHTEHTA.

1.3. | DnekTpoauTHYecKas 8 1 1 https://educont.ru/-
AUCCOLHALIHS. Karajor  1udpoBOro
XuMHYecKHe peakuuu B 00pa30BaTeNbHOTO
pacTBopax KOHTEHTA.

Uroro no pazneny 17

Pasznea 2. Hemeraibl 1 UX coeMHEHUS

2.1. | Odmas xapakrtepuctuka | 4 |0 1 https://educont.ru/-
XMMHYECKHUX  JJIEMEHTOB Karajgor  1udpoBOro
VIIA-rpynnel. I'asorensl 00pa3oBaTEeNHLHOIO

KOHTEHTA.

2.2. | Odmas xapakrtepuctuka | 5 |0 1 https://educont.ru/-
XMMHYECKHUX  JJIEMEHTOB Karajgor  1udpoBoro
VIA-rpynnbl. Cepa u eé 00pazoBaTEIHLHOIO
coeMHEeHHUs! KOHTEHTA.

2.3. | Odmas xapakrtepuctuka | 7 |0 1 https://educont.ru/-
XMMHYECKHUX  JJIEMEHTOB Karajgor  1udpoBOro
VA-rpynnsl. A3or, 00pazoBaTEeNHLHOIO
dochop u ux coennHenust KOHTEHTA.

2.4.| Odmasi xapakTepucTuka | 8 1 1 https://educont.ru/-
XHMHYECKHX  JJI€MEHTOB Karajgor  1udpoBOro
IVA-rpynnsi. 00pazoBaTEeNHLHOIO
Yriaepoa u KpeMHHH U MX KOHTEHTA.
COe/IMHEHHUS

Wroro mo pazueny 24

Pazpnen 3. MeTausibl U MX COeIMHEHUS

3.1. | O0ume cBoOliCcTBA 4 0 0 https://educont.ru/-
MeTAJJIOB Kartajor  1u(ppoBOro




00pa3oBaTeNLHOTO

KOHTEHTA.
3.2. | BaxkHeiimue wmerajiabl u | 16 https://educont.ru/-
HX COeTUHEHHS Karajgor  1UGpPOBOro
00pa3oBaTeIbHOTO
KOHTCHTA.
Hroro no pazueny: 20
Pasznen 4. Xumus u oxkpy:xamomas cpeaa
4.1. | BemecTBa U MaTepHajbl B 3 https://educont.ru/-
JKH3HH YeJI0BeKa Karajgor  1UGPOBOrO
00pa3oBaTeIbHOTO
KOHTCHTA.
Hroro no pazueny: 3
PesepBHOE Bpemst 4
OBIIEE KOJIMYECTBO | 68

YACOB I10 ITPOTPAMME




[MPUHSATO
PenrenmieM METOIUUECKOTO

00bEIUHEHUS yUUTEIeH

OOIIIECTBEHHBIX M €CTECTBEHHBIX HAYK 3aMECTUTENh TUPEKTOpPa 10
PyxoBonutens MO

IIporokom Ne

oT «___ »asrycra 2023 roga

B.B. Kamapaun

COTI'JTACOBAHO

YBP

IIpukas Ne
oT «__ »asrycta 2023 rona

E.1I0. Caukuna

YTBEPXIAIO
HupekTop

E.1O. baneBuu
IIpukas Ne

oT «___ »asrycra 2023 roma

KAJIEHAAPHO-TEMATHUYECKOE IUVTAHNPOBAHUE

K Da6oqeﬁ IIporpaMmMce Vq€6HOFO npcamMeTa

«Xumus», 8-9 Kimaccel

Yuurens: Porateix Ctanucias BanenTuHosuy,

YUUTEIb XUMHU

Ne JlaTa Tema ypoka KosnvectBo | KoppekTupoBka
4acoB
= =)
8 kuacce

1 IIpeamer xumMun. XvMuUs KaK 4acTh 1
eCTecTBO3HaHUs. BelecTBa 1 UX CBOICTBA.

2 MeTo/1bI TO3HAHUS B XUMUHU. 1

3 Ilpakmuueckasn paooma 1. ITpuémpr 1
Oe3omacHol paboThl ¢ 000PYAOBaHUEM U
BeriecTBamu. CTpOoeHHE TUIAMEHHU.

4 Yuctele BemnrecTBa U cMecu. CriocoOnI 1
OUMCTKHU BEUIECTB: OTCTAHBaHHE,
¢GuIbTpOBaHKE, BEITIAPUBAHHE,
KPUCTAIIITN3AIS, TUCTUILISAIUS

5 Ilpakmuueckan paboma 2. OuucTka 1
3arpsA3HEHHON IIOBAPEHHOM COJIN.

6 Ou3nyecKue U XUMHUIECKHUE SBICHUSI. 1
XUMUYECKUE PEAKIINU.

7 ATOMBI, MOJIEKYJIBI U HOHBI. 1

8 BemiectBa MOEKyIISIpHOTO U 1
HEMOJIEKYJIIPHOTO CTPOCHHUSI.
Kpucrannmaeckue pemeTku.

9 [IpocTbie U ClIOXKHBIE BEIIECTBA. 1
XUMUYECKUE AIEMEHTHI. MeTabl 1
HEMETaJUIbL.

10 S3pIK XMuH. 3HAKA XUMUYECKHUX AJIEMEHTOB. | 1
OTHocUTeIbHASI ATOMHAsI Macca.

11 3aKOH MOCTOSIHCTBA COCTaBa BELIECTB. 1

12 Xumuyeckue Gpopmynsl. OTHOCUTETbHAS 1
MOJIEKYJIsipHast Mmacca. KauecTBeHHBIN U
KOJIMYECTBEHHBIN COCTAB BEIIECTBA.




13 MaccoBas 10151 XUMHAYECKOTO 3JIEMEHTA B 1
COEJTMHEHUH.

14 BaneHTHOCTh XUMUYECKUX 3JIEMEHTOB. 1
OmnpeneneHne BaICHTHOCTH 3JIEMEHTOB 10
dbopmysaM OMHAPHBIX COCTUHECHUMN.

15 CocraBiieHre XUMHUYECKUX POPMYIT 1
OMHAPHBIX COCTUHEHH 110 BAJIGHTHOCTH.

16 ATOMHO-MOJIEKYJIIPHOE YUEHUE. 1

17 3aK0H COXpaHEHHUsI MacChl BEIIECTB. 1

18 XVUMHUYECKUE YpaBHEHUS. 1

19 THUIbI XUMHYECKUX PEAKIIUM. 1

20 Kountpoabnas padora Ne 1 o teme 1
«IlepBoHauaIbHBIE XUMHUUYECKHE TTOHITHS.

21 Kucnopon, ero o61mas xapakTepucTHKa. 1
[Tonyuenue kucnopona. duznueckue
CBOICTBA KUCJIOPOJA.

22 XHUMHUYECKUE CBOMCTBA U IPUMEHEHNE 1
kucnopona. Oxcuapl. KpyroBopot kuciopoaa
B IIPHUpPOJIE.

23 Ilpakmuueckas paooma 3. llonydcaue u 1
CBOIICTBa KUCIIOPOAA.

24 O30H. ATIOTpONHS KACTOPOAA. 1
25 Boznyx u ero coctas. 3ammura atmocheproro | 1
BO3/yXa OT 3arpsi3HECHHUI.

26 Bonopon, ero o61ias xapakTepucTuka u 1
HaxoxjaeHue B rpupojie. [lonyuenue
BOJIOPOJIa U ero (hrU3HUecKue CBOICTBA.

Mepni Oe30macHOCTH TTPH padoTE C
BOJIOPOJIOM.

27 XUMHYECKUEe CBOMCTBA BOJOPO/IA U €T0 1
PUMEHEHHE.

28 Ilpakmuueckan paooma 4. Ilonyducaue 1
BOJIOPOJIa U UCCIIEIOBAaHUE €TO CBOMCTB.

29 Bona. Metosbl onpeiesieHus: cocTaBa BOIbI 1
— a”HaJIU3 ¥ cuHTe3. Bona B mpupoae u
crocoObl €€ OUUCTKU. Adpalusi BOJbI.

30 dusnueckue U XUMUUYECKHE CBOMCTBA BOAbl. | 1
[TpumeHeHue BOABI.

31 Bopma — pactBopurens. PacTBopsr. 1
HacplilieHHbIe 1 HEHACHIIIIEHHBIE PACTBOPBI.
PacTBOpHMOCTH BEIIECTB B BOJIC.

32 MaccoBast 1011 pacTBOPEHHOTO BEIIECTBA. 1

33 Ilpakmuueckasn paooma 5. llpurorornenne | 1
PacTBOPOB COJIEN € ONPENEIEHHON MACCOBOM
JIOJICH pacTBOPEHHOTO BEIIECTRA.

34 Konmponvnaa paboma Ne 2 o remam 1
«Kucnopon», «Bomopon», «Bona.

PactBOpBI».

35 Moib — eguHAIIA KOJIUYECTBA BEIIECTBA. 1
MomnsipHas macca.

36 BbrauciieHus Mo XUMHYECKUM YPaBHEHHSIM. 1




37

3akoH ABoraapo. MomnsipHbIif 00BEM ra3oB.

38 OTHOCHTENbHAS INIOTHOCTD T'a30B.

39 OO6BEMHBIE OTHOIICHUS Ta30B MPU
XUMHUYECKHUX PEaKIUSIX.

40 Oxcuppl: KiaccupuKamms, HOMEHKIIATYpa,
CBOMCTBA, MOJIYYCHUE, IPUMCHECHUE

41 I'uapoxcunbl. OcHOBaHUS: KiaccuuKanys,
HOMEHKJIATYpa, MOJTYICHHE.

42 XuMHYecKue CBoiCcTBa OCHOBaHUH. OKpacka
VH/IUKAaTOPOB B LIEJIOYHON U HEUTPAIbHOM
cpenax. Peakuus HeHTpanu3aiuu.
IIpuMeHEeHHEe OCHOBAHUM.

43 AmMdoTepHbIE OKCUIBI U THAPOKCHIBI.

44 Kucnotel. CocraB. Knaccudukarusi.
Howmenknarypa. [losryyenue Kucior.

45 XuMHUYEeCKue CBONCTBA KHCIIOT.

46 Comu: cocTaB, KiIacCu(pUKaIus,
HOMEHKJIATYpa, CIIOCOOBI MMOTYICHHS.

47 CBoiicTBa conei.

48 I'eHeTHYeCcKas CBSI3b MEXKIy OCHOBHBIMHU
KJIACCAMH HEOPTaHUYECKUX COSTUHEHUH.

49 Ilpakmuueckan paboma 6. Pemenue
SKCTIIEPUMEHTAIBHBIX 3a]1a4 110 TEME
«Baxneinmue Kiaccel HEOPraHMIECKUX
COEIMHEHUI.

50 Konumponvnas paooma Ne 3 o reme
«OCHOBHBIE KJIACCHl HEOPTaHUYECKHUX
COCJIMHEHUI».

51 Knaccudukanus XuMHUECKUX dJIEMEHTOB.
[TonsiTHE O TPYITIAX CXOTHBIX JIEMEHTOB

52 ITepuonnueckuii 3akon /. . Menneneena.
3HaueHUE MePUONIECKOTO 3aKkoHa. HayuHbie
noctkenus /1. M. MeHnaeneena.

53 [Tepnonnueckas TabauIIa XUMHUYECKUX
3JIEMEHTOB (KOopoTKas popma): A- u b-
TPYNNbL, TEPUOJBL.

54 Crtpoenue atoma. CocTaB aTOMHBIX SIJIED.
H3otonbl. XUMHYECKHH 3JIEMEHT — BH]I
aTOMa C OJTMHAKOBBIM 3apSJIOM sIIpa.

55 PacnionosxeHnue 371€eKTpOHOB MO
SHEepreTHUecKuM ypoBHSIM. CoBpeMeHHast
dbopMynupOBKa MEPUOTNIECKOTO 3aKOHA.

56 [ToBTOpEeHME M 000OIIEHHUE TTO TEME
«[leproauyeckuii 3aK0H ¥ IIEPUOUICCKAs
cHUCTeMa XUMUYECKUX deMenToB [1. 1.
MengeneeBa. CTpoeHue aToMay

57 Koumponsnan paboma Ne 4 1io Teme
«Ilepnognueckuit 3axon . 1. Menneneesa»

58- DIEKTPOOTPULIATENBHOCTh XUMUYECKUX

59 AJIEMEHTOB

60 KoBanentnas cBs3b. [lonsipHas u HemomspHas

KOBAJICHTHAaA CBA3b.




61

HNonHnas cBs3b.

62

BaneHTHOCTE U CTENIEHL OKUCIICHUS.
IIpaBuna onpeneseHUs: CTENEHEN OKUCIEHUS
3JIEMEHTOB.

63

OKHCIUTEIBFHO-BOCCTAHOBUTEILHBIC pcakuuun

64

[ToBTOpEeHHE M 0000IIIEHUE TIO TEME
«CTpoeHue BemecTBa. XUMHUECKast CBSI3bY.

65

Konumponvnaa paboma Ne 5 no remam
«Ctpoenne aromay, «CTpoeHHE BEIIECTBAY.

66-
68

Pesepe.

9 kjacce

[ToBTOpEeHME U yriayOJIeHUe 3HAHUI
OCHOBHBIX pa3JIeoB Kypca 8 Kiacca

OKHCIUTEIBFHO-BOCCTAHOBUTEIBHBIC
pC€aKuuu. Peakuuu COCIUMHCHHUA, PA3JI0KCHUA,
3aMCIICHUA U oOMeHa ¢ TOYKU 3pCHUA
OKHUCJICHHUA U BOCCTAaHOBJICHUA

TemnoBoii 3GPEKT XUMUYSCKUX PEAKIUI.
DK30- ¥ YHJIOTEPMHUYCCKUEC PCAKIINH.

CKOpOCTh XUMHUUYECKUX PEAKITHH.
[TepBOHaUaNBHBIE PEACTABICHUS O
KaTajm3e.

Ilpakmuueckasn paooma 1. I3yueHue
BJIMSIHUA YCIIOBUI MPOBEICHUS XUMHYECKON
peaklu Ha €€ CKOPOCTb.

OOpaTuMbie 1 HEOOPATUMEBIC PEaKIIUU.
[ToHsATHE O XUMHYECKOM PABHOBECHH.

10

CyurHocTh npolecca MEKTPOIUTHIECKON
JIUCCOIMAIINU.

11

Jluccomuanus KUCI0T, OCHOBAaHUM 1 COJIEH.

12

Cnabble ¥ cUIbHBIE ANEKTPONINUTHL. CTeneHb
JICCOLIMALIUH.

13

Peakuuu noHHOTO 0OMEHA U YCIOBUS UX
IIPOTEKAHUS.

14

XUMHYeCKHe CBOMCTBA OCHOBHBIX KJIACCOB
HEOPraHWYECKUX COEMHEHUI B CBETE Mpe-
CTaBJICHUN 00 AJIEKTPOIIUTUUECKON
JHUCCOIHAIUHA U OKHCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIIUSIX

15

IMuaponm3 comeit. O600mIEHNE TTO TEMaM
«Kmaccuduxaryss XAMUYIECKUX PEaKIHily 1
«DNEKTPONUTUYECKAS TUCCOIHAIIHS

16

Ilpakmuueckaa padoma 2. Pemenue skcrie-
PUMEHTAIBHBIX 3a7a4 1o TeMe «CBolicTBa
KHCJIOT, OCHOBAHUM M COJIeH Kak
IIEKTPOJIUTOBY.

17

Konumponvnaa padboma Ne 1 no remam
«Knaccuduxarmss XuMUIeCKIX peakiuiiny u
«QIIEKTPOIUTUYECKAs TUCCOLHALIHS.

18

[TonoxeHue rajJloreHoB B NEPUOUIYECKOM
TabJinLe U cTpoeHue ux aromoB. CBONCTBA,




MOJIY4YCHUC U MPUMCHCHUC I'aJIOI'CHOB.

19

Xnop. CBoiicTBa ¥ IPUMEHEHHUE XJIOPA.

20

XJI0OpOBOAOPOI: OIYUYEHHUE U CBOMCTBA.
ConsiHast KUCIIOTa B €€ COJIH.

21

Ilpakmuueckan padoma 3. Ilonydyenue
COJIIHOW KHMCJIOTBI M U3y4EHUE €€ CBOMCTB.

22

ITonoxxenue KHCJIOpOJa U CEPhI B IICPpHUOAN-
YECKOM CHCTEME XMMHUYCCKUX 9JICMCHTOB,
CTPOCHUE X AaTOMOB. AJ'IJ'IOTpOl'II/ISI CCPHLI.

23

CBolicTBa U IPUMEHEHHUE CEPBHI.
CepoBogopoa. Cyiabhubl.

24

Oxkcup cepri(1V). CepHucras kucnora u eé
COJIH.

25

Oxkcup cepoi(V1). Cepnas kuciora u e€ coiu.
OKucnuTeNbHbIE CBOMCTBA
KOHIIEHTPUPOBAHHOW CEPHON KUCIIOTHI.

26

Ilpakmuueckan paooma 4. Pemienue
AKCIIEPUMEHTAJIbHBIX 337124 110 TEME
«Kucnopon u cepay.

27

[Tonoxenue azora u ¢pocdopa B
NIEPUOINIECKOIN CUCTEME XUMUYECKUX
JIIEMEHTOB, CTPOCHHE UX aTOMOB. A30T:
CBOICTBA M TPUMCHECHHE.

28

AMMuak. @U3NYECKUE U XUMUYECKHE
coiictBa. [lonyuenue u npumenenue. Coau
aMMOHHUSI.

29

Ilpakmuueckan paooma 5. Ilonyyenue
aMMHUaKa U U3y4eHHUE ero CBONCTB.

30

A3zotHas kuciora. CTpoeHrne MOJIEKYJIbI.
CaolicTBa pa30aBIeHHOM a30THOM KHCIIOTHI.

31

CBolicTBa KOHIIEHTPUPOBAHHOM a30THOM
KHCI0ThI. COJM a30THOM KUCIIOTBI. A30THBIE
ya00peHusI.

32

®docdop. Annorponus pocpopa. CoiicTBa
docdopa.

33

Oxkcun docdopa(V). ®ochopHas kucnora u
e€ conmu. DocdopHbie y100peHus.

34

[Tonoxenue yriaepoaa U KpEMHUS B
MEePUOIUYECKON CHUCTEME XUMUYECKUX
AJIEMEHTOB, CTPOEHUE UX ATOMOB.
AJioTponHble MOIM(UKALIMY YTIIepo/ia.

35

XUMHUYECKUE CBOMCTBA YIJIEpOa.
AncopOrusi.

36

VYrapHslif ra3, cBoiicTBa, GU3NOIOTHUECKOE
JICHCTBHE HA OPraHU3M.

37

VYruekucneiii ra3. YrojibHag KUCI0Ta U €€
coni. KpyroBopor yriepona B npupoje.

38

Ilpakmuueckasa paooma 6. Ilonyuenue
okcuaa yraepoaa(lV) u usydenue ero
cBoMCTB. Pacrio3sHaBanue kapOOHATOB.

39

Kpewmuuii u ero coequnenus. CTexio.
IlemenT.

40

0000mmenue o reme «Hemeramibsy.

41

Konumponvnasa paooma Ne 2 o reme




«HemeTaniwy.

42 ITonoxeHne MeTauIoB B IEPUOJUYECKOMN CU-
cTeMe XUMHUYECKHX 3jieMeHToB /I, 1.
MenpaeneeBa. MeTamnndeckas CBA3b.

43 ®duzndeckue cBoiicTBa MeTaioB. CIlIaBbl
METaJIJIOB.

44 Haxosxienre MeTauioB B MpUPOJIE U 00IIHe
CIOCOOBI MX MOJIYYEHUS.

45 XUMHYECKHE CBOMCTBA METALIIOB. Psi1 akTUB-
HOCTHU (3JIEKTPOXUMHUYECKUM psif
HaIPsKEHUH ) METAIITIOB.

46 [llenounsie MmeTamasl. HaxoxaeHue B
npupoje. dusnyeckue U XUMUISCKHE
CBOICTRA.

47 OKcHIbl U THAPOKCHUIBI ET0YHBIX
MeTaJUIOB. [IpruMeHeH e 1IeT0YHbIX
METAaJIJIOB

48 IlenouHO-3eMENbHEBIC METAJLIBI.
Haxosxnenue B npupojie.

49- Kanenuii u ero coenuaenus. JKecTKoCTb

50 BOJIBI M CITOCOOBI €€ yCTpaHCHHSI.

o1 Amomunuii. Haxoxxienue B npupoze.

52 CBoiicTBa aIIOMUHHS.

53 AMQOTEpHOCTh OKCHIA ¥ THIPOKCHUIA
ATIOMUHHS.

54 Kenezo. Haxoxaenue B mpupoe.

55 CBoiicTBa xeje3a.

56- CoenrHEHHUS JKele3a.

57

58 Ilpakmuueckan paooma 7. Pemienue
AKCIIEPUMEHTAJIbHBIX 33124 110 TEME
«MeTaabel B iX COCTUHEHUS.

59- [ToaroroBka Kk KOHTPOJIBLHOM padoTe.

60

61 Konmponvnaa padoma Ne 3 o teme
«MeTtably.

62 Opranuyeckasi XuMus. YTIEBOIOPOIbI.

63 [IpouzBoaHbIe yriieBo10po10B. CIIUPTEHI.
Kap6onoBsie kucnotbl. CoskHbIE d(UPHI.

64 Kupsl. YraeBosbl. AMUHOKUCIOTHL. benku.
[Tonumepsl.

65- Pezeps.

68
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