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MHNOACHUTEJIbBHAA 3AIINCKA

[IporpamMma o XuMuu Ha ypOBHE OCHOBHOTO 00I1Iero 00pa30BaHUs COCTAaBJIEHA HA OCHOBE
TpeOOBaHUN K pe3yapTaTaM OCBOEHHMS OCHOBHOH 00pa3oBaTelbHON NpOrpaMMbl OCHOBHOIO
obmero o6pazoBanus, npeactaBieHHbBIX B ®I'OC OO0, a Ttaxke Ha OCHOBE (deneparTbHON
paboyeil mporpaMMbl BOCIIUTAHUS U C YYETOM KOHUEMIMHU IpPErnoJaBaHUsl y4eOHOTO MpeaMeTra
«XuMmus» B 00pa3oBaTeNibHbIX opranuszanusax Poccuiickoit @enepanuu.

[IporpaMmma mo xumuM Ja€T MpeAcTaBIEHHE O IeNsix, oO0mel cTpaTeruu oO0ydeHus,
BOCIIMTAHMUSI U Pa3BUTHs OOY4YaIOLIUXCS CPEACTBAMHM y4eOHOro MpeaMeTa, YCTaHaBIMBAET
o0s3aTebHOE MPEIMETHOE COJEpXKaHUe, MpelycMaTpuBaeT paclpeesieHue ero Mo Kjiaccam u
CTPYKTYpHUpPOBaHHUE 10 pa3zesiaM U TeMaM MPOrpaMMbl 110 XUMHH, OIPEEsieT KOJIUYECTBEHHbIE
U KAueCTBEHHBIE XapaKTEPUCTUKU COJIEP’KaHUS, PEKOMEHAYEMYI0 IIOCIeI0BaTEIbHOCTh
U3YYEHUS XUMUHU C Y4ETOM MEXKIIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBA3€H, JIOTUKU y4eOHOro
IpoLecca, BO3pacTHBIX OCOOCHHOCTEH 00yyaromuxcs, onpeaessieT BO3MOKHOCTU MpeAMETa s
peasinzanuu TpeOOBaHUH K pe3yJabTaTaM OCBOEHHUS OCHOBHOW 00Opa3oBaTeIbHOM MpOrpaMMbl Ha
YpOBHE OCHOBHOT'O 0011Iero 00pa3oBaHusl, a TakKe TpeOOBaHUM K pe3yibTaraM 00y4YeHUs] XUMUU
Ha YpOBHE IleJied M3Y4eHMs] IpeaMeTa W OCHOBHBIX BHJIOB Yyue€OHO-II0O3HABaTEIbHOU
NESTEIHHOCTH 00YYaIOIIErocs TI0 OCBOSHUIO YU€OHOTO COJEPIKaHMS.

3HaHHE XUMUU CITY’)KUT OCHOBOM ISl (JOPMUPOBAHUSI MUPOBO33PEHUS 00YUaIOLIErocs, ero
MIPE/ICTaBICHUI 0 MaTeprUaIbHOM €UHCTBE MUPA, BAKHYIO POJIb UTPAIOT (POpMUpPYEMbIE XUMUEH
MIPEJICTaBICHNS O B3AMMOIPEBPAIICHUSIX SHEPTUU U 00 HBOJIIOLIMHU BELIECTB B IMPUPOJIE, O MyTAX
pemieHus TI00albHBIX MPOOJEM YCTOWYMBOTO pa3BUTUSL UeEJIOBEYECTBA — CBHIPHEBOH,
SHEPreTUUECKOM, MUILEBOM U SKOJIOTMYECKO 6e301acHOCTH, MPoOJIeEM 3paBOOXPAHEHHUS.

N3yuenne xumumu:

CIOCOOCTBYET pealu3alil BO3MOXKHOCTEH JJisi caMOpa3BUTUS U (OpPMHUPOBaHUSA
KYJBTYPBI JIMYHOCTH, €€ 001Ieil 1 (yHKIMOHATBHON rPaMOTHOCTH,;

BHOCHT BKJIaJ B ((OPMUPOBAHHE MBIIIJICHUS H TBOPUECKUX CIIOCOOHOCTEH 00yJarommxcs,
HaBBIKOB ~ HMX  CaMOCTOSITEJIbHOM  y4eOHOW  JIeATENIbHOCTH,  OKCIEPUMEHTAIbHBIX U
UCCIIEIOBATENIbCKUX YMEHHH, HEOOXOAMMBIX KaK B TOBCEIHEBHOW JKHU3HH, TaK U B
podecCHOHATEHOM JIeATEIILHOCTH,

3HAKOMHUT CO CIEUU(PUKOW HAyYHOTO MBIIUICHHS, 3aKJIabIBa€T OCHOBBI IIEJIOCTHOTO
B3IJIs[la Ha €AUHCTBO NMPUPOBI U YEIOBEKA, SBJISETCS OTBETCTBEHHBIM 3TAalloM B (P OPMUPOBAHUU
€CTECTBEHHO-HAY4YHON I'PaMOTHOCTH 00Yy4JaroIuxcs;

crocoOCTBYeT (OPMHUPOBAHHIO IIEHHOCTHOTO OTHOMICHUS K €CTECTBEHHO-HAYYHBIM
3HAHUSM, K TpUPOAE, K YEJIOBEKY, BHOCHUT CBOH BKJIaJ] B DKOJIOTUYECKOE OOpa3oBaHuE
00yJarONTIXCAI.

JlanHble HampaBiieHHUs B OOyYE€HUM XMMHHM OOECHEUMBAIOTCS CHEIU(PUKON COlep:KaHus
yueOHOro IMpeaMera, KOTOpBIM SBISIETCS IMEJAarorudyeckd aJarnTUPOBAHHBIM  OTPAKEHHUEM
0a30B0il HAYKH XMMUU Ha ONPEEIEHHOM dTare e pa3BUTHI.

Kypc xumuu Ha ypoBHE OCHOBHOro OOIIEro o0Opa3oBaHHs OPUEHTHPOBAH HA OCBOCHHE
00y4aroLMMUCS CUCTEMbI IIEPBOHAYAIBHBIX MOHATUN XUMUHU, OCHOB HEOPraHUYECKOW XUMUU U
HEKOTOPBIX OTJEJIbHBIX 3HAUUMBIX [OHATUN OPraHUYECKON XUMUMU.

CrpykTypa cojaepkaHMsl IPOrpamMMbl IO XUMHHM C(HOPMHUpPOBAHA HA OCHOBE CHUCTEMHOIO
noaxona K e€ mizydenuto. CopepxaHHe CKJIaIbIBAETCS U3 CUCTEMbI MOHATUH O XMMHUYECKOM
AJIEMEHTE W BELIECTBE M CHCTEMbl MOHATUH O XUMHUYECKOW peakuuu. O0e 3TH CHUCTEMBbI



CTPYKTYPHO OpPraHM30BaHbl M0 MPUHIUITY MOCIENOBATEILHOTO Pa3BUTHS 3HAHHM Ha OCHOBE
TEOPETUYECKUX MPEJICTABICHUN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHsI KaK OCHOBBI BCEr0 €CTECTBO3HAHUS;

— [lepuonnueckoro 3akoHa /. 1. MeHnneneeBa kKak OCHOBHOT'O 3aKOHA XUMUH;

— Y4YEHHUsI O CTPOCHUH aToMa U XUMHYECKOU CBSI3H;

— IpeACTaBJICHUN 00 AIEKTPOIUTUUECKON AUCCOLMAIIMY BELIECTB B PaCTBOPAX.

Teopernueckre 3HaHUS PACCMATPUBAIOTCSI HAa OCHOBE OSMIIMPUYECKHU TIOJYyYEHHBIX U
OCMBICIIEHHBIX (DaKTOB, pa3BUBAIOTCSI IOCIENOBATEIbHO OT OJHOTO YPOBHSA K JPYromy,
BBINOJNHSAS (DYHKIIMM OOBSICHEHHS U MPOTHO3HPOBAHUS CBOMCTB, CTPOEHHUS M BO3MOXKHOCTEM
MIPAKTUYECKOT0 IPUMEHEHHUS U TOJTYYEHUS U3y4aeMbIX BEIIECTB.

OcBoeHHe MporpaMMbl IO XUMHUHU CIIOCOOCTBYET (OPMUPOBAHUIO MPEJCTABICHUS O
XUMHUYECKON COCTAaBJAIOIIEH HAYYHOW KapTHMHBI MHpPAa B JIOTUKE €€ CHUCTEMHOM IPHUPOIBI,
LIEHHOCTHOTO OTHOIICHHUS K HAYYHOMY 3HAHUIO U METOJaM M03HaHus B Hayke. V3yueHue xumuu
MPOUCXOAUT C TMPUBJICUEHUEM 3HAHMM M3 paHee M3YYEHHBIX YYEOHBIX MPEJIMETOB:
«Oxpyxaromuii Mup», «buosnorus. 5—7 knaccs» u «dusuka. 7 Kiace».

[Ipyn u3ydeHnn XUMMUHU OPOUCXOAUT (POPMHUPOBAHUE 3HAHUI OCHOB XUMUYECKOW HAyKH Kak
00JacTH COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUYECKONW NESATEIbHOCTH YEJIOBEKA U KaK OJHOTO
13 KOMIIOHEHTOB MHPOBOM KyJIbTYpbl. 3ajaya y4eOHOTO MpeaMeTa COCTOUT B (OPMHUPOBAHUU
CUCTEMbl XMMHYECKHX 3HAHUM — Ba)KHEHIIMX ()AaKTOB, MOHSATHUM, 3aKOHOB M TEOPETHYECKHUX
MOJIOKEHNUH, JOCTYNMHBIX O0O0OOIIEHHH MHPOBO33PEHYECKOTO XapakTepa, S3bIka HayKd, B
MPUOOIIEHNH K HAyYHBIM METOJIaM MO3HAHUS NIPU U3YyYEHHUH BEIIECTB U XMMHUECKUX peaklui, B
GbopMHUpOBaHMM U pPa3BUTUU [IO3HABATEIbHBIX YMEHUH M MX TPUMEHEHUU B Yy4yeOHO-
MI03HABATEIbHON U y4eOHO-MCCIIE0BATENbCKON AeATeIbHOCTH, OCBOCHUHU MpaBUil 0€3011aCHOrO
oOpallleHus ¢ BEIIeCTBaMU B IOBCEITHEBHOM JKH3HHU.

[Ipy m3ydyeHMH XUMUU Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHMsI Ba)XKHOE 3HAUYECHUE
proOpen Takue e, Kak:

— (opmupoBaHUE WHTEIUIEKTYyaTbHO PAa3BUTON JIMYHOCTH, TOTOBOM K CaMOOOPa30BaHHIO,
COTPYIHUYECTBY, CAMOCTOSITEIILHOMY IPHHATUIO PEHICHWH, CIIOCOOHOHM amanTUpoBaThcs K
OBICTPO MEHSIOMIUMCS YCIIOBHSIM JKU3HH,

— HANpaBJICHHOCTh OOyUYeHHs] Ha CHCTEMaTHYecKoe TpHoOIIeHne oOyJaromuxcs K
CaMOCTOSITEJIbHOM ~ [MO3HABATEIbHOM  JIEATENIBHOCTH,  HAyyHbIM  METOJaM  IO3HAaHM,
(OpMUPYIOITUM MOTHBAIIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMHUH;

— obecrieueHre YCIIOBHH, CHOCOOCTBYIOIIMX MPUOOPETEHHUIO OOYYaIOIIMMHUCS OTIbITa
Pa3HOOOpa3HOM JEATSIBHOCTH, MO3HAHHUS M CAMOIIO3HAHHS, KIIFOYEBBIX HABBIKOB (KITFOYEBBIX
KOMIICTCHIIHIT), UMEIONINX YHUBEPCAIbHOE 3HAUCHUE JUTS PA3IMYHBIX BUIOB JCITEILHOCTH;

— popmupoBanue o0mel PyHKIIMOHATBPHON B €CTECTBEHHO-HAYIHON IPaMOTHOCTH, B TOM
qyCclie YMEHUH OOBSCHATH M OLICHMBATh SIBICHMS OKPYXAIOLIEro MHpa, UCHOJb3yd 3HAaHUS U
OMBIT, TOJYYEHHbIE MpPU H3YYCHUH XUMHUHU, [PUMEHATh HUX MpPU PEIIEHUU MpodieM B
ITIOBCEITHEBHOM KU3HU U TPYAOBOM ACSITEINBHOCTH;

— (hopMupoBaHue y 00YJarONMXCS TyMAaHUCTUYECKHX OTHOMICHUH, TOHUMaHUs IEHHOCTH
XAMUYECKAX 3HAHUH IS BBIPAOOTKM SKOJIOTUYECKU LIEIeCOO0pa3HOro TOBEIACHUS B OBITY U
TPYAOBOM NESITEIBHOCTH B LEJIAX COXPAHEHHSI CBOETO 3J0POBbS M OKPYXKAIOLIECH MPUPOIHOMN
Cpenbl;

— pa3BUTHE MOTUBALMU K 00Y4EHUIO, CIOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCIUTAHUIO
Ha OCHOBE YCBOEHHUsS OOIIEUEIOBEYECKUX IIEHHOCTEH, FOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npo WIS ¥ HAIIPAaBIEHHOCTH JalibHEHIIEro 00y4eHusl.



OO6miee 4nco 4acoB, OTBEACHHBIX Ui U3YYCHHUS XUMUU HA YPOBHE OCHOBHOTO OOIIIETO
obpasoBanmus, cocraBiseT 136 yacoB: B 8 kiacce — 68 vacos (2 gaca B Henenmo), B 9 kiracce — 68
qacoB (2 Jaca B HEJIEIIIO).



COJAEP/KAHUE OBYYEHUA

8 KJIACC

IlepBoHaya/ibHBIEe XUMHYeCKHE TOHATHS

[Ipeamer xumuu. Ponb XuMHMM B KU3HHM 4elOBEKa. XHMMHS B CHUCTEME HayK. Tema u
BemecTBa. PU3MYECKHE CBOMCTBA BEIIECTB. ATperarHoe cOCTOsiHHE BemecTB. llonsitne o
METO/1ax MMO3HaHus B XUMHHU. YucTeie BemecTBa U cMecu. CriocoObl pa3aesieHusi CMECEeH.

ATOMBI U MOJNEKYNbl. XUMUYECKHE diIeMEHThl. CHUMBOJIBI XHMHUYECKUX 3JIEMEHTOB.
[IpocTsie U clOXKHBIE BeNeCTBAa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumpnyeckass (opmyna. BaneHTHOCTP aTOMOB XHMHMYECKHUX JJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BellecTB. OTHOcUTENbHAsI aTOMHasi Macca. OTHOCUTENIbHAS MOJIEKYIIIpHas
Macca. MaccoBas 10JIs1 XMMHYECKOIO 3JIEMEHTA B COCTMHEHUH.

KommuectBo BemiectBa. Mouib. MousipHass macca. B3anMOCBs3p KOJIMYECTBA, MacChl U
quciia CTPYKTYPHBIX €IUHUIL BeriecTBa. Pacu€Tsl o popmysaM XMMHUUECKUX COECTUHEHUH.

duznyeckue U XUMHYECKUE SBJICHUS. XHUMHUYecKass peakuus U e€ NpU3HAKU. 3aKOH
COXpPaHEHHUsI Macchl BEIeCTB. XumMuueckue ypaBHeHUs. Kiaccudukanus XuMUYECKUX peakuil
(coemuHeHMsl, Pa3oKEHUs, 3aMeLICHNUs, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOM MOCYyI0i, mpaBuwiamu paboThl B jaboparopuu U mpuéMamu
oOpareHusi ¢ J1abopaTOpHBIM OO0OpPYIOBAHHEM, M3YYCHHE M ONMUCAHUE (PU3NUYECKUX CBOMCTB
00pa3IoB HEOPraHMYCCKHUX BEIECTB, HaOMoeHue Gu3ndeckuX (IUIaBjIeHUE BOCKA, TassHHE JIbJIa,
pacThpaHue caxapa B CTYNKe, KATICHUE W KOHJCHCAIUS BOJbI) U XUMHYECKUX (TOpEeHHEe CBEYH,
NPOKAJIIMBAHUE MEIHOW MPOBOJIOKH, B3aMMOJICHCTBHE MeJia ¢ KUCIIOTOM) SIBIICHHH, HaOII0CHUE
U ONHWCaHWe TPU3HAKOB TMPOTCKAHUS XHMHUYECKHX peakiuid (pa3lioKeHue caxapa,
B3aUMOJICICTBHE CEPHOM KUCIOTHI C XJIOPHIOM Oapusi, pasnokeHue ruapokcuna meau (1) mpu
HarpeBaHWM, B3aWMoOJieiicTBHE kene3a ¢ pactBopoM coiau memu (I), m3ydenwme crmoco6oB
pasziesieHusi CMeceil: ¢ IMOMOIbI0 MarHuTa, (UiIbTpPOBaHUE, BbIIAPUBAHUE, AUCTUILISIINS,
Xxpomatorpadus, TpOBEJEHWE OUYUCTKU MOBAapEHHON coJM, HaONIOJIEHHEe U ONMCAaHUE
pPEe3yIbTAaTOB NPOBEICHHUs OINBITA, WUIFOCTPUPYIOLIETO 3aKOH COXPAHEHUsS MAacChl, CO3JaHHUE
MOJIeIei MOJIeKY (IIapOCTEePIKHEBBIX).

BaskHeliliue npeacraBuTe/ M HeOPraHMYeCKNX BelllecTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kuciopon — sieMeHT M IpOCTOE BELIECTBO.
HaxoxaeHue Kuciopoaa B IpUpoJe, PU3HMYECKUE U XMMUYECKUE CBOUCTBA (PEaKiuu TOpPEHHUs).
Oxcunpl. Ilpumenenue xucnopoga. CrnocoObl MOJMydyeHHUs KUCIOpoJa B JlabopaTopuu U
npoMelnieHHocTH. KpyroBopot kucioposaa B npupone. O30H — alioTponHas MOAU(pUKaLus
KHCIIOPOJIa.

TermmoBoit 3((exkT XUMHUYECKOW pEeaKIud, TEPMOXUMHUYECKUE YpaBHEHHs, JK30- U
SHAOTEPMHUUYECKUE pEaKIUHU. TOMIMBO: Yrojb M METaH. 3arpsA3HEHUE BO3]lyXa, YCWIECHUE
MapHUKOBOTO P QeKTa, pa3pylieHne 030HOBOTO CIIOS.

Bomopon — »smemeHT uM mpocroe BemecTBo. HaxoxkaeHue Boxopoga B IPUPOJE,
¢u3nyecKkue 1 XMuMUYECKHE CBOKWCTBA, IPUMEHEHUE, CIIOoCOObI noydeHus. Kuciaorel u conu.

Moutsipablii 00BEM ra3oB. Pacuérsl 1o XUMHUYECKUM ypaBHEHUSIM.

®usnueckue cBoucTBa BOAbl. Bona kak pactBopurens. PactBopel. Hacelmennsle u
HEHACBIIICHHBIE PacTBOPHI. PacTBOpUMMOCTH BellecTB B Bojae. MaccoBas J0Js BELIECTBA B
pactBope. XumHuuyeckue cBoiictBa Boabl. OcHOBaHusA. Ponb pacTBOpPOB B NPUPOJIE U B KU3ZHU



yenoBeka. KpyroBopoT Boabl B mpupoje. 3arpsizHeHue NpUpoAHbIX Boja. OXpaHa M OUYMCTKA
MIPUPOIHBIX BOJ.

Knaccudukanus neoprannuecknx coenuHeHuid. Oxcuasl. Knaccuduxaius OKCHIOB!
coseoOpasyromie (OCHOBHBIE, KHCIOTHBIE, aM(pOTepHbIE) U HecosieoOpasyromre. Homenkmarypa
OKcHI0B. PU3NUECKHe U XUMHUYECKHE CBOKCTBA OKCUIOB. [lomydeHne okcnaos.

OcHoBanust. Krnaccuduxaruss ocHoBaHMM: IIENOYM M HEPACTBOPUMBIE OCHOBAHUS.
Homenknarypa ocHoBaHmii. Pu3MUECKME M XUMHYECKHE CBOMCTBAa OCHOBaHWi. [lomyuenue
OCHOBaHM.

Kucnotsl. Knaccudukanus kucnor. Homenknatypa kucnot. @u3ndeckue U XUMHYECKUE
cBolicTBa KUCHOT. Pan akruBHocTn MetaiuioB H. H. bekerosa. [losryaenne kucinor.

Conu. Homenknarypa coseil. @usznueckue U XxumMudeckue cBoiictBa cojeil. Ilonydenue
COJIEH.

['enernyeckas CBsI3b MEXAY KlacCaMU HEOPTraHUYECKUX COEAMHEHUH.

Xumuueckuii IKCnepumenm:

KayeCTBEHHOE ONPE/EIIEHNE COJIEp)KaHusl KUCIOpoJia B BO3AYyXE, MOIy4YeHrne, cOOupaHue,
pacro3HaBaHUEe M HM3y4y€HHE CBOICTB KHCJIOpOJa, HaOMI0JeHHE B3aUMOJCHCTBUS BEIIECTB C
KHCJIOPOJIOM M YCIIOBHsSI BOSHMKHOBEHHS M IMpEKpalieHus ropeHus (mokapa), 03HAKOMJICHHE C
oOpa3liaMu OKCHJOB U OIMCAaHHE HMX CBOMICTB, MOJy4eHHE, COOMpaHUE, paclo3HaBaHUE U
u3ydeHre CBOWMCTB Bojopoaa (ropenue), B3ammojeicTBHEe Bojopogaa ¢ okcuaom meau (1)
(BO3MOXKHO HCITOJIb30BaHKME BHICOMATEPHAIOB), HAOIIOIcHHE 0Opa3I[0B BEHIECTB KOJIMUCCTBOM
1 Monb, uccnenoBaHue O0COOEHHOCTEN PAcCTBOPEHMS BEIIECTB C Pa3IMYHON pacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEIEIEHHOM MacCOBOM JOJIeH pacTBOPEHHOIO BELIECTBA,
B3aUMOJICHCTBHE BOJbI C MeTaulaMH (HATpHEeM W KaibliheM) (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPUAJIOB), HCCIICJOBaHNE 00pa3lOB HEOPraHMYECKUX BELICCTB PAa3JIMYHBIX KJIACCOB,
HaOJ0IeHNe M3MEHEHMs] OKPACKU WHIUKATOPOB B pacTBOpax KHUCIOT U ILEJIoYell, h3ydyeHue
B3aumojencTBus okcuna Menu (1) ¢ pacTBOpoM CepHON KHCIIOTHI, KHCIOT C MeETauIaMH,
peaKkuMii HEWTpalIu3aluM, I[IOJIy4CHHE HEpPacTBOPUMBIX OCHOBAHHWHM, BBITECHEHHE OIHOTO
METaJuIa IPYruM U3 pacTBOpa COJIM, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a1a4 110 TeMe «BaxHeimme
KJIACChl HEOPraHUYECKUX COCTUHEHUI.

Ilepuoanyecknii 3axoH u Ilepuoanyeckass cucrema xumMuyeckux jiemenros /I. U.
MenneneeBa. CTpoenne aToMOB. XMMHYeCKasl CBSI3b. OKHCIUTEIbHO-BOCCTAHOBHTE/IbHbBIE
peakuuu

[lepBble TOMBITKM KJIACCU(PHUKANNNA XUMHUYECKHX JJIeMeHTOB. [loHaTme o rpymmax
CXOJIHBIX 3JIEMEHTOB (IIEIOYHBIC U IICTOYHO3EMENIbHBIC METAJIIbI, TAJIOTCHBI, HHEPTHBIC Ta3bl).
DJIeMEHTBI, KOTOpbIe 00pa3yloT aM(OTepHbIE OKCHIIBI ¥ THAPOKCHIBI.

[Tepuonnueckuii 3akoH. Ilepuogmueckas cucrema xuMuueckux osnemeHtoB J[. H.
MenneneeBa. KopoTkomepuonnas u anuHHonepuojHas ¢opmbl I[lepuoauueckoil cucTemsl
xumudeckux avieMeHToB JI. M. MenneneeBa. llepuonbr m rpynmbel. PU3HYECKH CMBICI
MIOPSAAKOBOTO HOMEPA, HOMEPOB IIEPUOAA U IPYIIIBI AJIEMEHTA.

Crpoenne aromoB. CocrtaB artoMHbIX danep. M3ortombl. Onektponbsl. CrpoeHue
AIIEKTPOHHBIX 000JI0UeK aTOMOB TEepBBIX 20 XUMUUECKUX dIIeMEeHTOB [leprogiueckoil crucTeMbl
. WM. MenneneeBa. XapakTepUCTHKAa XUMHYECKOTO 3JIEMEHTAa II0 €ro IIOJIOKEHUIO B
Ilepnoanueckoii cucreme . . Menneneesa.

3aKOHOMEPHOCTH U3MEHEHUS pajinyca aTOMOB XUMUYECKUX 3JIEMEHTOB, METANINYECKUX U
HEMETAJUTMYECKUX CBOMCTB 110 rpyniaM U MNepuoiaMm.



3nauenue [lepuoanueckoro 3akoHa u [lepuonnyeckoil CUCTEMbI XUMHUYECKUX 3JIEMEHTOB
JUISl pa3BUTHS HAyKU U npakTuku. J1. V1. MeneneeB — yd€HbIN U IpakJaHUH.

Xumuyeckas CBSI3b. KoBanenTnas (mossipHast u HETIOJISIPHAS) CBSI3b.
DIEKTPOOTPULIATEIBHOCTh XUMUYECKHUX 3JIEMEHTOB. MIoHHAs CBS3b.

Crenenp  okucineHusi.  OKHCIUTENbHO-BOCCTAHOBHUTENbHbIE  peakiuu.  [Ipoueccs
OKHCJIEHUS U BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

U3y4yeHrue 00pa3loB BEIIECTB METAUIOB M HEMETalIOB, B3aMMOJICHCTBUE T'MAPOKCHA
LIMHKA C pacTBOpPAaMM KHCIIOT U ILEJOYeH, MPOBEIEHUE OMBITOB, WILIIOCTPUPYIOMIUX MPUMEPDI
OKHCJIUTEIIbHO-BOCCTAHOBHUTENBHBIX PEaKIyii (TOpeHUE, PeaKIiK Pa3I0KEHHsI, COCAUHCHUS).

Meostcnpeomemmnunie céasu

Peanm3zanust MeXIIPEIMETHBIX CBS3€H MPH W3YUYEHUH XHUMHH B 8 KJlacce OCYIIECTBIISIETCS
yepe3 HCMOJb30BaHUE KaK OOIIMX eCTECTBEHHO-HAy4YHbIX MOHATUM, Tak U MOHSITHI,
SIBJIIOIIUXCS] CHCTEMHBIMH ISl OTAENBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO1ue ecTecTBEHHO-HAYYHbIE IIOHSTHSA. HaydHbId (akT, TUIIOTE3a, TEOPUs, 3aKOH,
aHaylu3,  CHHTE3,  KJIacCUpUKauus,  MEpUOAUYHOCTb,  HAOJIOJEHHE,  HKCIEPUMEHT,
MOJIETUPOBaHUE, U3MEPEHUE, MO/JIEIb, SBJICHHE.

®duzuka: Marepus, aToM, OJJIEKTPOH, IPOTOH, HEHUTPOH, HWOH, HYKIWJ, H3O0TOIIB,
pPaZvoOaKTUBHOCTh, MOJIEKYJA, AJIEKTPUYECKUI 3aps], BEUIECTBO, TeJo, 00bEM, arperaTHoe
COCTOSIHUE BEILECTBA, ra3, (PU3NYECKUE BEJIWYMHBI, €IUHUIBI U3MEPEHUs, KOCMOC, IUIAHETH,
3831161, CoJHILE.

buonorus: ¢dotocunres, npixanue, ouocdepa.

'eorpadusa: armocdepa, ruapochepa, MuUHEpaibl, TOpHBIE TOPOABI, TOJIE3HBIC
HCKOIIaeMbl€, TOILIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XumMH4ecKkasi peakius

[Tepuonnueckuii 3akoH. Ilepuommueckass cucrema xuMuueckux osnemeHtoB J[. H.
MenpneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHHWU CBOMCTB XUMHUUYECKHX
AIIEMEHTOB MEPBBIX TPEX NEPUOAOB, Kallks, KaJlblUsi U HUX COEIUHEHUH B COOTBETCTBUU C
M0JIO’KEHHEM 2JIeMEHTOB B [lepuoanueckoil cucteme U CTPOEHHUEM MX aTOMOB.

CrpoeHue BemiecTBa: BHJbl XUMHUYECKOW CBSA3U. THUIBI KPUCTAIUIMUECKUX PEIIETOK,
3aBHUCHUMOCTh CBOMCTB BEILIECTBA OT THUIMA KPUCTANIMYECKOW PEIIETKH W BHUJA XUMHUYECKOU
CBS3H.

Knaccupukanust 1 HOMEHKIATypa HEOPraHMYECKHX BEIIeCTB. XHMMHYECKHE CBOWCTBa
BELIECTB, OTHOCSIIMXCS K Pa3IMYHBIM KjaccaM HEOPraHMYECKUX COEIUHEHHM, TeHeThyecKas
CBSI3b HEOPraHUYECKUX BEIIECTB.

Krnaccudukaryss XMMUYECKUX PEaKIUil 0 pa3IM4YHbIM MpU3HAKaM ([0 YHCITY U COCTaBY
YYaCTBYIOIIMX B pEaKIUH BEHIECTB, MO TEIIOBOMY J(PQeKTy, M0 H3MEHEHHIO CTEleHeH
OKHCJICHUSI XUMHYECKUX 3JIEMCHTOB, 1O OOpaTHMOCTH, MO YYaCTHUIO Kartaiuu3aropa). DK30- U
SHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPABHEHUS.

[TonsTe o ckopoctu xumuyeckoil peakuuu. IloHstre 06 0OpaTUMBIX U HEOOPATUMBIX
XUMHYECKUX peakuusix. [loHATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusx. Ilonstue o
karanu3e. Ilonsre o xuMHUecKOM paBHOBecHU. @DakKTOpbl, BIHAIOIIMNE HA CKOPOCTh
XUMHYECKOH peaklUy U MOJ0KEHUE XUMUYECKOTO PAaBHOBECHSL.



OKHCANTENBbHO-BOCCTAHOBUTENbHBIE PEAKIMM, JJEKTPOHHBIM OallaHC OKHUCIUTENIbHO-
BOCCTaHOBUTEIbHOU peakiuu. CoCTaBl€HHE YPABHEHHMM OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peaKLuii ¢ UCIOJIb30BaHUEM METOA MIEKTPOHHOr 0 OanaHca.

Teopust 3neKTPOIUTHUECKON AUCCOLMALNU. DIEKTPOIUTHI U HEIEKTPOJIUTHl. KaTHOHBI,
aHUOHBI. MexXaHM3M JAMCCOIMAallMM BELIECTB C pPa3jMYHbIMU BHJAMU XHMHYECKOH CBS3U.
Crenens aucconuanyiv. CHUIbHBIE U C1a0ble AIEKTPOJIUTHI.

Peakuuu moHHOro o6MeHa. YcinoBusl MPOTEKAHUS PEAKIMI MOHHOTO OOMeEHa, MOJHbIE U
COKpalEéHHbIE MOHHBIE ypaBHEHHs peakiuil. CBOICTBa KHCIOT, OCHOBAHUI U coJiell B CBeTe
MpEACTaBICHUN 00 3JEKTPOIUTHYECKON aucconuanuu. KadecTBeHHblE peakluu Ha HOHBI.
[TonsiTue 0 TUAPOIU3E COJIEH.

Xumuueckuit IKcnepumenm:

O3HAaKOMJIEHHE C MOJEISIMU KPHUCTAJUIMYECKUX PEIIETOK HEOPraHWYECKUX BEIIECTB —
METAJIOB M HeMmeTauioB (rpadura W anmasa), CIOXKHBIX BellecTB (XJIOpuaa HaTpusi),
UCCJIEJOBAaHUE 3aBUCHUMOCTH CKOPOCTH XMMMYECKON peakuu OT BO3JACHCTBHUS pPa3IMYHBIX
(GakTOpOB, HCCIIEAOBAHUE DJIEKTPONPOBOJHOCTH PACTBOPOB BELIECTB, MPOLECCa TUCCOLMALNN
KUCJIOT, MIeJodeil W coiell (BO3MOXKHO HCIIONB30BaHME BHICO MAaTEPHAIOB), IIPOBEICHUE
OIBITOB, MJUTIOCTPUPYIOLIMX MPU3HAKU MPOTEKaHHs PEaKlIuil MOHHOro oOMeHa (oOpazoBaHue
Ocajika, BbIJCJCHUE Tra3a, OOpa3oBaHWE BOJpI), OIBITOB, H/UIFOCTPUPYIOIIUX IPUMEPHI
OKHCITUTEIIbHO-BOCCTAHOBUTEIIBHBIX PEaKUuil (rOpeHue, peakiuu pasiiokKECHUs, COCTUHCHHS),
pacrno3HaBaHHe€ HEOPraHMYECKHX BEIIECTB C IOMOIIBIO KaueCTBEHHBIX pPEaKIMH Ha HOHBI,
pelleHre IKCIEpUMEHTaIbHbBIX 3a/1a4.

HemeTaibl u MX coelUHeHUSA

OOmiasi xapakTepucThKa TajoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEepHbIE
crenieHn okucieHus. CTpoeHue M (u3MUecKue CBOMCTBA MPOCTHIX BELIECTB — TaJOr€HOB.
XuMHYeCKue CBOWCTBA Ha mpuMepe xiopa (B3aMMOJECHCTBHE C MeTallaMH, HEeMeTalIaMH,
menovyamu).  XijopoBogopoa. ConsiHas KHCIOTa, XHMHYECKHE CBOWCTBA, MOJIy4YCHHE,
npuMeHeHue. JleficTBue xjopa 1 XJI0pOBOJOPO/ia Ha OPraHU3M YeioBeka. BaxHeiue xmopuasl
U UX HaX0XJIE€HUE B MIPUPOJIE.

Oobmas xapakrepuctuka 31eMeHTOB VIA-rpynmnbl. OcoOEHHOCTH CTPOEHHUSI aTOMOB,
XapakTepHble CTerneHu okucieHus. CTpoeHue u (QU3MYECKHe CBONCTBA NPOCTHIX BELIECTB —
KHCIIOpO/ia U cepbl. AJUIOTPOIHBIE MOAU(UKALIMKA KUCIOPOJa U cepbl. XUMHUYECKHE CBOMCTBA
cepsl. CepoBogopos, CTpoeHue, (U3NYECKHe M XUMHUYECKHne CBOWCTBA. OKCHIBI Cephl Kak
NPEACTAaBUTENN KUCIOTHBIX OKCHIOB. CepHas KHCIOTa, (QU3NYECKHE M XUMHUYECKHE CBOICTBa
(oOmme kak TpeACTaBHUTENs Kilacca KHCIOT H crenupuueckue). XHUMHUUSCKHE PEaKIHH,
JeKalllie B OCHOBE IPOMBIIUIEHHOIO CHoco0a MOJdy4deHHs cepHOM kucnothl. [IpumeHeHue
cepHOii KUCIOTH. CONM CEPHOM KHUCIIOTHI, KAYECTBEHHAsI Peaklus Ha cyab(aT-noH. Haxoxnenne
ceppl U €€ COeIMHEHUM B MpuUpojae. XHUMHUYECKOE 3arpsi3HEHUE OKpYXKarollel cpelibl
COCIMHCHUSAMH Cepbl (KHCIOTHBIC TOXM, 3arpsA3HCHUE BO3yXa U BOJOEMOB), CIOCOOBI €ro
IIpEeIOTBPAILEHUSI.

OOmass xapaktepuctuka 3yeMeHTOB VA-rpynnbel. OcoOE€HHOCTH CTPOEHHSI aTOMOB,
XapaKTepHbIE CTENEHU OKHUCIEHUA. A30T, paclpocTpaHEHHE B HpuUpojsie, (QU3NYECKUE U
XuMHueckue cBoiictBa. KpyroBopot azora B npupojie. AMMuUak, ero pusnyeckrue 1 XuMu4eckue
CBOICTBa, NostyueHue u npumeHenue. Coyim aMMOHHUSI, UX (PU3MUECKHE U XUMUYECKHE CBOMCTBA,
npuMmeHeHue. KauecTBeHHass peakuysi Ha MOHbI aMMOHHUA. A30THas KUCJIOTa, €€ MOIYy4EHHUE,
¢u3nueckne W XUMHUYECKHE CBoMcTBa (0OIIME Kak MPEACTaBHUTENs Kiacca KUCIOT H
cnenuduyeckue). Mcrnonp3oBaHUe HUTPATOB U COJICH aMMOHHS B KadeCTBE MHHEPAJIbHBIX



ymoopeHnii. XuMHU4IecKoe 3arpsi3HEHHe OKPYKArOIIeH Cpebl COSAMHEHUSIMH a30Ta (KUCIIOTHBIC
JOXKIY, 3arps3HCHHUE BO3[yXa, MOYBbI U BOJMOEMOB). Docdop, alIOTPOIHbIE MOIUPHKAIUH
docdopa, puszndeckue u xumudeckue cBoicta. Oxcun docopa (V) u pochopHas Kuciora,
¢uznueckue M XUMUYECKHE CBOMCTBa, monydeHue. Mcmonp3oBaHue ¢ocdatoB B KauecTBe
MUHEpaJIbHBIX y100peHUI.

Oobmas xapakrepuctuka 371eMeHTOB |VA-rpynnbl. OcoOEHHOCTH CTPOEHHUSI aTOMOB,
XapaKTepHbIE CTEIIEHU OKHUCIEHUS. YTJIepo/, alIOTPOINHbIe MOAU(DUKALINY, PACTIPOCTPAHEHHUE B
npupoje, pusznyueckne U XuMuIecKue cBoicTBa. Ancopouus. KpyroBopot yriepoaa B mpupoe.
Oxcuapl yrieposa, ux pusnueckue U XMMHUYECKUE CBOWCTBA, JACWCTBHUE HA JKUBBIE OPraHU3MBI,
MOJIyYeHHE U NMPUMEHEHHEe. JKOJOrHYecKue MpoOsieMbl, CBs3aHHble ¢ okcuaoM yriepona (1V),
TUIoTe3a I00aJbHOrO MOTEIUIEHUs KJIMMaTra, NapHUKOBBIM 3Q@ekT. YroipHas KUciIoTa U €€
coiu, X (U3MYECKHEe U XUMHUYECKHE CBOMCTBa, MOIydYeHHE W NpuMeHeHue. KauecTBeHHas
peakuusi Ha  KapOoHaT-woHbl.  Mcmomp3oBaHue  KapOOHATOB B OBITY, MEAMIIMHE,
IIPOMBIIIJIEHHOCTH U CEIILCKOM XO35HCTBE.

[lepBoHayanbHble MOHATUS 00 OpPraHMYECKUX BEUIECTBaX KaK O COEAUHEHMSIX Yriepoja
(MeTtaH, 9TaH, OTWIEH, aleTWICH, JTAaHOJ, TIJHIEPUH, YKCyCHas Kuciora). [IpupoHbie
UCTOYHHMKH YIJIEBOJOPOIOB (yroyib, HPUPOIHBIH ra3, He(Th), MPOIYKTHI UX MEpepadOTKU
(OeH3uH), UX POJIb B OBITY U MPOMBIIIJICHHOCTH. [IOHATHE 0 OMOJIOTHYCCKH Ba)KHBIX BEIECTBAX:
KHUpax, Oenkax, yrieBoJax — M HUX POJU B KM3HU 4YeloBeKa. MarepualbHOE €IMHCTBO
OpPraHMYECKUX U HEOPTaHUYECKUX COEIUHEHU.

Kpemuuii, ero ¢usumyeckue M XUMHUYECKHE CBOICTBa, IOJYyYEeHHE U IPUMEHEHHE.
Coenuuenuss kpemHust B mpuponae. OOmme mnpencraieHus o6 oxcuae kpemuus (1V) wu
KpeMHueBoM kucnoTe. CUIMKATHI, UX MCIOJIb30BaHKUE B OBITY, B MPOMBIIIIEHHOCTH. BaxkHelne
CTPOUTENIbHBIE MaTepuajbl. KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jxene300eToH. I[IpoGiemsl
0€30MMacHOTO UCMOIb30BaHUS CTPOUTEIBHBIX MATEPHAJIOB B TIOBCEJHEBHOM YKU3HHU.

Xumuueckuii IKcnepumenm:

U3y4YeHHEe 00pa3ll0B HEOPraHMYECKUX BELIECTB, CBOMCTB COJITHOM KHCIOTBI, IPOBEJCHHE
Ka4eCTBEHHBIX PEaKIWi Ha XJIOPUA-WOHBI W HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHWUs, OIBITHI,
OTpaXkaronie (U3MYECKUe U XUMUYECKUE CBOWCTBA TaJOT€HOB M UX COCTUHEHHH (BO3MOMXHO
UCIIOJIb30BAaHUE BUJICOMATEPHATIOB), O3HAKOMJICHHME C 0Opa3lamu XJIOpUAOB (TaJOreHHUIOB),
O3HaKOMJICHHE C oO0pasinamu cepbl u ©€ COCAUHCHHSAMH (BO3MOXKHO HCIIOJIb30BAHHUEC
BUJICOMATepUAIOB), HaONIOJCHWE Tmpolecca OOyriMBaHUs  caxapa IOJ  JCHCTBHEM
KOHLEHTPUPOBAHHON CEPHOM KMCJIOTHI, U3y4EHHE XUMUYECKUX CBOWCTB pa30aBICHHON CEpHOMN
KHUCJIOTBI, TIPOBEJCHUE KAaYE€CTBEHHOH peakuMM Ha cynb(aT-uoH M HaAOMIOJEHHE NpU3HaKa eé
NPOTEKaHMs, O3HAKOMJICHHE C (PU3NUYECKUMHU CBOWCTBAMH a30Ta, (ocdopa m WX COeTUHEHHM
(BO3MOYHO HMCIOJIB30BAaHHE BUICOMATEPHUAIOB), 00pa3aMu a30THBIX U (ocHOPHBIX YIAOOpEHUil,
[oJIyueHue, coOupaHue, pacrno3HaBaHUE M H3Y4YEHHE CBOWCTB aMMHakKa, I[pPOBEACHUE
Ka4eCTBEHHBIX pEaKIWii Ha HOH aMMOHHS W (ochaT-uOH W H3y4YEeHHE MPHU3HAKOB UX
NpPOTEKaHMsl, B3aUMOJICHCTBHE KOHIICHTPUPOBAHHOW A30THON KHCJIOTBI ¢ Me/bI0 (BO3MOXHO
UCII0JIb30BAHUE BUJICOMATEPUATIOB), M3YYCHHE MOJEICH KPHUCTAJUIMYECKHX PEIIETOK aiMmasa,
rpadura, ¢ymiepeHa, O3HAKOMIIGHHE C TIPOIECCOM aACOpOIMH PACTBOPEHHBIX BEIIECTB
aKTUBHUPOBAHHBIM YIJIEM M YCTPOICTBOM IPOTHBOrasa, NoJydeHHe, cOOMpaHue, paclio3HaBaHUE
U U3y4EHUE CBOMCTB YIJIEKHCJIOrO rasa, MpOBEJEHHE KAUeCTBEHHBIX PEaKIMil Ha KapOOHAT u
CHWIMKAT-UOHbl WU M3y4EHHME IPU3HAKOB UX IPOTEKAHMs, O3HAKOMJIEHHE C MPOAYKLHEN
CHJIMKAaTHOW IMPOMBIIIJIEHHOCTH, PELIEHUE 3KCIEPUMEHTANbHbIX 3a4ay No Teme «Baxueimue
HEMETaJlIbl U UX COETUHEHUSI».



MeTta/i1bl M UX COEIMHEHUSA

OOmias xapakTepuCcTHKa XHMHUYECKHUX DJEMEHTOB — METaNIOB Ha OCHOBaHMHM MX
noJjiocxkeHud B [lepuoanueckoit cucteMe xumudeckux anemeHToB . . MenaeneeBa u ctpoeHust
atoMoB. CtpoeHue MeTamioB. MeTalMyeckas CBS3b M MeTaUIM4ecKas KpUCTAJIMYecKast
pemérka. OJIeKTPOXUMHUYECKUM psia HanmpsbkeHuid MertamioB. dusnueckue M XUMUYECKUE
cBoiicTBa MeTaiyioB. OO1Me crnocoObl nmonydeHust MetaioB. [loHsTHE O KOppPO3UM METAJLIOB,
OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT Koppo3ur. CruiaBbl (CTallb, YyryH, JIOPATIOMUHUI, OpOH3a) 1
UX IPUMEHEHHE B ObITY U MIPOMBIIIIEHHOCTH.

[Ilerounsle MeTayIbl: MTONIOKEHKE B [leproandeckoil cucTeMe XUMHYECKHUX dJIEMEHTOB /l.
N. MeHnneneeBa, CTpO€HHE MX aTOMOB, HaxOXKJeHUE B npupone. Pusndeckue U XMMHUYECKUE
cBoiicTBa (Ha mpuMmepe HaTpus U Kaus). OKCHIBI U TUAPOKCUIBI HATPUS U Kaus. [IpumeHenue
LIEJIOYHBIX METAJUIOB U UX COETMHEHU.

[[{eroyHO3eMENbHBIE METAUIBI MarHuidi M KajdbLUi: HoJoXeHue B llepuommyeckoit
cucrteMe XUMH4YecKkux snemeHToB JI. 1. MeHneneeBa, CTpO€HHE HMX aTOMOB, HaxOXKICHUE B
npupose. Gusnyeckne U XMMUYECKHE CBOMCTBA MarHus M Kainplus. BaxkHelnne coeluHEHUs
KaybIust (OKCU, TUAPOKCHUL, o). JKECTKOCTh BOJIBI M CIIOCOOBI €€ YCTpaHCHHS.

AnmtoMuHM: mnosioxkeHue B Ilepuoanueckoil cucreMe xumudeckux 3ieMeHtoB J[. U.
MenpneneeBa, CTpOCHHE aTOMa, HaxOKJICHHUE B Ipupoje. PU3ndecKkrue U XMMUYECKUE CBOKCTBA
anoMuHMs. AM(DOTEpHbIE CBOWCTBA OKCH/IA U TUJIPOKCH/IA AITFOMHUHUSIL.

Kenezo: mnonoxenue B Ilepuoanueckoin cucrtemMe xumudeckux »ssemeHtoB . N.
MenpneneeBa, CTpOCHHE aTOMa, HaxOKJICHHUE B Ipupoje. Pu3ndeckue U XUMUYECKUE CBOWCTBA
xene3a. Oxcuapl, Tuapokcuasl U coim skenesa (1) m xenesa (ll), ux cocras, cBoiicTBa U
MIOJTYy4YEHHE.

Xumuueckuii IKCnepumenm:

O3HaKOMJIEHHE C o00pa3llaMM METalJIOB M CIUIaBOB, MX (U3NYECKUMHU CBOMCTBAMHU,
U3y4YCHUE PE3yIbTATOB KOPPO3UM METAUIOB (BO3MOXKHO HCIIOJIb30BAHUE BHICOMATEPUAIIOB),
0COOCHHOCTEH B3aMMOJICHCTBHSI OKCUJIA KAJIBIUS U HATPHS C BOJIOH (BO3MOXKHO MCIIOJIb30BaHUE
BUJICOMATEPUAJIOB), HCCIICIOBAHUE CBOMCTB JKECTKOW BOJBI, IMpoIlecca TOPSHUS Keje3a B
kuciopoge  (BO3MOXKHO — MCIIOJIb30BAaHWE  BHACOMATEPUANIOB), TMPH3HAKOB  MPOTCKAHUS
Ka4eCTBEHHBIX PEaKIUil Ha MOHBI: MarHus, KaJIbIHs, AIIOMUHUS, IIMHKA, xene3a (1) u xenesa
(1), memu (1), HaGmrOIEHME U OTIMCAHUE MPOILECCOB OKPAIIMBAHUS TUIAMEHH MOHAMU HATPHS,
KaJIusl U KaJblsg (BO3MOXKHO HCIOJIb30BAaHHE BUICOMATEPHAIOB), HCCICIOBaHUE aM(OTEPHBIX
CBOMCTB THJIPOKCH/IA AJIFOMUHUS U THAPOKCUA IMHKA, PEUICHUE dKCIIEPUMEHTAIBHBIX 33/1a4 110
TeMe «BakHelnine MeTaJuIbl U UX COEIUHEHUS.

XuMHS M OKpYKaoLias cpeaa

BemectBa n Marepuransl B IOBCEJHEBHOM KU3HHU 4eJIOBEKAa. be3omacHOe MCIOJIb30BaHUE
BEUIECTB M XUMUYECKMX peakiuil B ObITy. IlepBas moMomb npu XHMHYECKUX OXOrax u
OTPABJICHUSIX.

XUMHYECKOe 3arpsi3HEHUE OKpYKaroleil cpeibl (MpeaenbHas J0myCcTHMas KOHIICHTPAIUs
Beiects, aaiee — [1JIK). Poib xumuu B pelieHHH KOJIOTHYECKUX MTPOOIIEM.

Xumuueckuii IKCnepumenm:

U3y4deHUe 00pa3loB MaTepHasoB (CTEKIIO, CIIABbI METAJIOB, MIOJIMMEPHBIC MATEPUAIIBI).

Meoscnpeomemmnunie céasu

Peanu3zanust MeXIPEIMETHBIX CBA3CH MPHU M3YUYEHUHM XHUMHU B 9 Kilacce OCYIIECTBIISIETCS
yepe3 HCMOJb30BaHUE KaK OOIIMX €eCTECTBEHHO-HAy4YHbIX MOHATHM, TakK M IOHSTHH,
SABJISIFOLMXCS] CACTEMHBIMU JUJISL OTACIIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'O [IUKIIA.



OO1ue ecTecTBEHHO-HAy4HbIE TOHSTHSA. HaydHbIH (akT, TUIIOTE3a, 3aKOH, TEOpus,
aHalu3,  CHHTE3,  KiIacCUpHUKalus,  MEPpUOAUYHOCTb,  HAOIIOJEHHE,  HKCIEPUMEHT,
MOJETUPOBaHUE, U3MEPEHNE, MOJIEIb, SIBJICHUE, MAPHUKOBBIN A3PPEKT, TEXHOJIOT U, MaTepUaIbI.

®dusuka: Marepus, aToM, OJJIEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKIWJ, H3O0TOIIH,
pPaAMOaKTUBHOCTh, MOJIEKYNA, OJJIEKTPUYECKUH 3apsl, MPOBOJHUKH, IOIYIPOBOJHUKH,
IURJIEKTPUKH, (DOTOIIEMEHT, BEILIECTBO, TENO, 00bEM, arperaTHoe COCTOSIHHE BEIIEeCTBa, ras,
pacTBOp, pacTBOPUMOCTb, KPHUCTAJUIMYECKAsh pEIETKA, CIUIaBbl, (U3MYECKUE BEIMYUHBI,
€IMHULIbI U3MEPEHHUsI, KOCMUYECKOE IIPOCTPAHCTBO, MJIaHEeThl, 3BE3/1bl, CoHIIE.

buonorus: ¢otocunTes, apixanue, Ouocdepa, 3KocucTeMa, MUHEpaJIbHbIE YAOOpEHU,
MHUKPO3JIEMEHTBI, MAaKPOIJIEMEHTHI, MUTATEJIbHbBIE BEILIECTBA.

['eorpadusa: artmocdepa, rumpochepa, MuUHEpaIbl, TOPHBIC TOPOABI, IOJIC3HBIC
HCKOIIaeMbl€, TOILIMBO, BOJHBIE PECYPCHI.



INVIAHUPYEMBIE PE3VJIBTATbBI OCBOEHUSA IMPOI'PAMMBLI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pe3yabTaThl OCBOECHMS TPOrpaMMbl OCHOBHOTO OOLIEro 0Opa3oBaHMS
JOCTUTAIOTCS B X0J1¢ 00Y4EHHUsI XUMUU B €IMHCTBE YU€OHOW U BOCIUTATEIbHON NESTEIIbHOCTH B
COOTBETCTBUM €  TPAJAULHUOHHBIMU  POCCUHCKMMHM  COLMOKYJIbTYPHBIMH M  JYXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMHU, NMPUHATHIMUA B OOULIECTBE MpaBUJIAMU U HOPMaMH IMOBEICHUS U
CIOCOOCTBYIOT IIpOLIECCaM CAMOIIO3HAHMS, CAMOPA3BUTHS U COLIMATIN3ALMU 00yJaIOLIUXCS.

JIuuHOCTHBIE pe3yabTaThl OTPAXKAIOT TOTOBHOCTh OOYYAlOUIMXCS PYKOBOJICTBOBATHCS
CUCTEMON MO3UTHBHBIX LIECHHOCTHBIX OPHEHTALIUH U PACHIMPEHHUE OIbITa JESTENbHOCTH Ha €€
OCHOBE, B TOM YHCJI€ B YaCTH:

1)naTpuoTHYECKOTr0 BOCIIMTAHMS:

LIEHHOCTHOTO OTHOLIEHUS] K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUECKOMY M HAy4YHOMY
HaCJIEIUIO, MOHMMAaHMs 3HAUYEHUS XUMHYECKOW HAyKHM B JKU3HU COBPEMEHHOro OOIlecTBa,
CIIOCOOHOCTH BJIAJIETh JOCTOBEPHON MHGpOpMaLUeil 0 MEepedoBbIX JOCTUKEHUSX U OTKPBITHUAX
MHUPOBOH M OTEUECTBEHHOW XMMUH, 3aMHTEPECOBAHHOCTU B HAay4YHBIX 3HAHUSAX 00 yCTpoicTBe
Mupa 1 00IIEeCTBa,;

2)rpaIaHCKOro BOCITUTAHUS:

MIPE/ICTABICHUS] O COLMAIbHBIX HOpPMax M MpPaBWJIAX MEXJIMYHOCTHBIX OTHOIICHHH B
KOJUIEKTHBE, KOMMYHUKATHUBHOW  KOMIIETEHTHOCTH B OOLIECTBEHHO TI0JIE3HOH,
yueOHOMCCIIEI0BATEIbCKOM, TBOPUECKOM M JAPYrMX BHJAAX JAEATEIbHOCTH, TOTOBHOCTU K
pazHoo0pa3HO COBMECTHOM JESITENbHOCTH MPHU BHINIOJIHEHNH YUe€OHBIX, I03HABATENIbHBIX 3a/1ad,
BBINIOJTHEHUM XUMHUYECKHX OSKCIEPUMEHTOB, CO3JaHMM Y4E€OHBIX MPOEKTOB, CTPEMJICHUS K
B3aMMOIIOHUMAHUIO ¥ B3aMMOIIOMOIIM B Tpoliecce 3TOM y4yeOHOW IesITeNbHOCTH, TOTOBHOCTU
OLICHMBAaTh CBOE IOBEJIEHUE M IOCTYIKH CBOMX TOBapHILEW C MO3UIMH HPABCTBEHHBIX U
IIPABOBBIX HOPM C YYETOM OCO3HAHMSI ITOCIIECTBUI MOCTYIIKOB;

3)IeHHOCTH HAYYHOT0 MO3HAHMSL

MHUPOBO33PEHUYECKUE  NPEJACTABICHHS O  BELIECTBE W  XMMHUYECKOM  peakiuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAyKH M COCTABISIOLIUME OCHOBY IS
MOHUMAaHUS  CYUIHOCTM HAy4yHOW KapTHMHBI MHpa, [MpPEACTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPHUPOJbI, B3aUMOCBA3SIX YEJIOBEKa C MPUPOJIHON Cpelol, 0 poJsin
XUMHHU B MIO3HAHUU ITUX 3aKOHOMEPHOCTEH;

MI03HABATEIbHBIE MOTHBBI, HANpaBJICHHbIE Ha IOJYYEHHWE HOBBIX 3HAHUHW TO XHUMMHH,
HeoOXoauMble i1 OOBACHEHHsS HAONIOaeMbIX MPOLIECCOB M SBJICHHUM, [03HABATEIbHOM,
MH(GOPMAIIMOHHON M YNTATEILCKOW KYJIBTYpHI, B TOM YHCJI€ HABBIKOB CAMOCTOSITEIBHON PaOOTHI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOH JIUTEPATYpOH, JOCTYMHBIMH TEXHHUECKUMH CpPEACTBAMHU
WH(POPMAIIMOHHBIX TEXHOJIOTHIA;

MHTEpEC K OOYYCHHMIO W TIO3HAHUIO, JIO003HATEINBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHNI0, IPOEKTHOM M HCCIEI0BATEIbCKON NEATENBHOCTH, K OCO3HAHHOMY BBIOODY
HaIPaBJICHHOCTH U YPOBHs O0y4EeHUsI B ajbHEHIIIEM,;

4)(popMupoBaHUs KYJIbTYPbI 310POBBSI:

OCO3HAHHE IIEHHOCTU JKHU3HHM, OTBETCTBEHHOI'O OTHOILIEHUS K CBOEMY 30pPOBBIO,
YCTaHOBKM Ha 3[0POBBI 00pa3 JKW3HM, OCO3HAHHME IIOCIEACTBUH W HENPHUATHE BPEIHBIX
npuBbluek (YmoTpeOJIeHUsT aJKOTOoJis, HAPKOTHKOB, KypPCHHs), HEOOXOAMMOCTH COOJIOICHUS



npaBmwil 0€30MacHOCTU TMpH OOpalleHUH € XUMHUYECKHMHU BEIECTBAMU B OBITY U peaibHOMN
KHU3HU;

5)Tpyn0BOro BOCHUTAHMA:

MHTEpEC K MPaKTUYECKOMY U3Yy4eHUI0 Mpodeccuil U Tpyaa pa3iuyHOTo poja, yBakeHUE K
TpyAy U pe3yibTaraM TPYAOBOH MAESITEIbHOCTH, B TOM 4YHCJIE HAa OCHOBE IPUMEHEHUS
MpPEeIMETHBIX 3HAHUM 10 XUMHUH, OCO3HAHHBIM BBIOOpP MHIWBUIYaIbHOW TpPaeKTOPUU
MPOJOJKEHUST O0pa3oBaHUsS € YYETOM JIMYHOCTHBIX HMHTEPECOB U CIHOCOOHOCTH K XHUMHUH,
OOLIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHEemHON MpodeccnoHanbHON AeATeNbHOCTH U
Pa3BUTHS HEOOXOJUMBIX YMEHUMN, TOTOBHOCTh a/1aliTUPOBATHCS B MPO(ECCHOHAIBHON Cpesie;

6)3K0/10rH4ecKOro BOCIIMTAHUSA

9KOJIOTMUYECKHU 1€1eCO00pa3HOe OTHOIIEHHUE K IPUPOJIe KaK UCTOYHHUKY KU3HU Ha 3eMile,
OCHOBE €€ CyIIeCTBOBaHHS, MOHMMAaHUE IIEHHOCTH 3J0pOBOro M 0€30MacHOro odpasa >KU3HHU,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (PHU3MYECKOMY M IICUXUYECKOMY 3/10POBBIO,
OCO3HAHUE LIEHHOCTH COOJIIO/IEHUs MpaBUiI OE30MacHOTO MOBEACHUS IPU pabdoTe C BEILIECTBAMH,
a TaKKe B CUTYaLUAX, YIPOXKAIOIIUX 37J0POBbIO U JKU3HU JIOJEH;

CIIOCOOHOCTH NPHUMEHSTHh 3HAHUS, MOJydyaeMble NMPU HU3YYEHUM XUMHH, JJIS PElICHUs
3a/1a4, CBA3aHHBIX C OKPYXAIOUIEH NMPUPOJHON CPENOH, /ISl MOBBILICHUS YPOBHS 3KOJIOTHYECKOM
KYJIbTYpPbI, OCO3HAHUS IJ100aJIbHOTO XapaKTepa SKOJOTHYECKUX MPOoOJIeM U MyTed UX pelieHus
MIOCPEJICTBOM METO/I0B XMMHH, SKOJOTMUYECKOI0 MBIIIJIEHUS,, YMEHUSI PYKOBOJCTBOBAaThCS UM B
IT0O3HABATEIbHOW, KOMMYHUKATUBHOM M COLIMAJIBHON ITPAKTHKE.

METAINPEJMETHBIE PE3YJIbTATDBI

B cocraBe MerampeIMETHBIX pe3yJlbTAaTOB BBIIEISAIOT 3HAUMMBbIE 71 (OPMUPOBAHUSA
MHUPOBO33pCHUS OOIICHAYYHbIC MOHATHUS (3aKOH, TEOpHs, MPHHIIMII, THIOTe3a, (HaKT, CHCTEMa,
MPOIIECC, IKCIIEPUMEHT U JIPYroe.), KOTOPhIe UCIOJIB3YIOTCS B €CTECTBEHHO-HAYUHBIX y4EOHBIX
IpeaMeTax U MO3BOJISIOT HAa OCHOBE 3HAHUM M3 ATUX MPEIMETOB (POPMUPOBATH MIPEJICTABICHUE O
[[EJIOCTHOM HAy4YHOW KapTHHE MHUpPA, U YHHBEpCAIbHbIC y4eOHbIC JeHCTBUs (IIO3HABATEIbHBIC,
KOMMYHUKATHBHBIC, PETryJSTHBHBIC), KOTOpbIe 00eCleunBalOT (HOPMUPOBAHHUE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IUIAaHUPOBAHUIO M OCYIIECTBIICHUIO YU€OHOU NeSTENbHOCTH.

ITo3naBaTenbHBIE YHHBepcadbHbIE YUeOHbIE 1eliCTBUSA

Ba3oBble 1ornyeckue aeiicTBus:

YMEHHUSI HCIOJB30BAaTh MPUEMBI JIOTUYECKOTO MBIIUIEHUS NpPU OCBOCHHM 3HAHMIL:
pacKpbIBaTh CMBICH XHMHUYECKMX TMOHSATHH (BBLACTATh WX XapaKTepHbIE IMPH3HAKH,
YCTaHABJIMBATh B3aUMOCBSI3b C JPYTUMH MOHSATHIMH), UCTIOJIL30BATh MOHATHUS U OOBSICHCHUS
OTIENbHBIX ()AaKTOB W SBJICHHUH, BBIOMpPATh OCHOBAHMA M KPUTEPHH IS KiaccH(UKaIuu
XUMHMYECKUX BELIECTB U XUMHUYECKUX PEAKIIMI, YCTaHABINBATh MPUYNHHO-CIEICTBEHHBIE CBSI3U
MEKIYy 00BbEKTaAMHU U3Y4CHHsI, CTPOUTH JIOTHUCCKUE PACCYKACHUs (MHIYKTUBHBIC, ICTyKTUBHbIC,
10 QHAJIOTHH), ICNIaTh BBIBObBI U 3aKITIOUCHHUS;

yMEHHE TPUMEHATh B MPOLECCE MO3HAHUS MOHATHS (MPEIMETHBIC M METaIlpeIMETHBIC),
CHMBOJIMYECKHE (3HAKOBBIC) MOJICIH, HCIIOJIb3YeMbIe B XHUMHH, MPEOOPA30BBIBATH IMIHPOKO
NPUMCHSEMbIC B XUMHUHM MOJCJIbHBIC MPEICTABICHUS — XMMUYECKHI 3HaK (CHMBOJI 3JIEMEHTA),
XAMu4eckass (GopMmylia W ypaBHEHHE XHUMHUYECKOW peakuu — TMPH PEHICHUH Yy4eOHO-
MIO3HABATENbHBIX 3a/1a4, C Y4ETOM OSTHUX MOJEJbHBIX MPEICTABICHUN BBIABIATH U
XapaKTepU30BaTh CYLIECTBEHHbIE MPU3HAKU M3Yy4aeMbIX OOBEKTOB — XMMHMUECKHUX BEIIECTB U
XUMHMUYECKUX PEaKLMi, BBIABIATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CIIEACTBEHHbIE CBSA3H U
IIPOTHUBOPEYUS B U3Y4AEMBIX MPOLECCaX U SIBICHUAX.

Ba3oBble nccienoBare/ibckue 1eHCTBUSA:



YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KaueCTBE MHCTPYMEHTa IMO3HAHUSA, a
TakkK€ B KadecTBE OCHOBBI Ui (OPMUPOBAHUS THUIOTE3bl IO MPOBEPKE MPABUIBLHOCTU
BBICKa3bIBAEMBIX CYXKJICHUH;

MpUOOpEeTEeHNE OMbITa MO IJIAHUPOBAHUIO, OPraHU3allid U MPOBEICHUIO YYEHHMYECKHX
AKCIIEPUMEHTOB, YMEHHE HAa0II01aTh 3a X0JJ0M IpOoIecca, CAMOCTOATEIbHO MPOTHO3UPOBATH €r0
pe3ynbTaT, (opMylnnpoBaTh OOOOLIEHUS W BBIBOJBI IO pe3yjabTaTaM IpPOBEIEHHOTO OIbITA,
UCCJIEIOBaHUSs, COCTABIISITh OTUET O MPOJIeIaHHOM padoTe.

Pabora ¢ undopmanueii:

yMeHHE BbIOMpaTh, aHATU3UPOBATh U UHTEPIPETUPOBATH UHPOPMAIIUIO PA3IUYHBIX BUJOB
U GOopM MPENCTABICHNUS, MOIYIAEMYIO U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJISIPHAS TUTEpaTypa
XHUMHUYECKOTO COJICpXKAaHUs, CIPaBOYHbIC IMOCOOMs, pecypchl MHTepHETa), KPUTHYECKH
OLICHUBATh IPOTUBOPEUUBYIO U HEJOCTOBEPHYIO HH(OPMALIUIO;

yYMEHHE IPUMEHSTh PAa3IMYHbIe METO/IbI U 3alpOChl IPU MOUCKE U 0TOOpe UH(pOpMALIUU U
COOTBETCTBYIOIUX JAHHBIX, HEOOXOAUMBIX Ul BBIIIOJIHEHUS yUYE€OHbBIX U MTO3HABATEIbHBIX 3a/1a4
ONpEAeNEHHOr0 THUIA, NMPUOOpETEeHHE OmbITa B 00JIACTH HUCHOJB30BaHUS HH(OpPMAaLMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUH, OBJa/IeHUE KYJIbTYpOl aKTUBHOTO HUCIIOJIb30BAHMS Pa3IMUHBIX
MIOMCKOBBIX CHCTEM, CAMOCTOSITEIbHO BBIOMPATh ONTUMalbHYIO (OpMY TpeacTaBleHUs
nH(poOpMallMd ¥ WJUTIOCTPUPOBATh pElIaeMble 33/1a4d HECIOKHBIMM CXEMaMH, JAHarpamMMamy,
npyruMu popmamu rpa@uKi U UX KOMOWHALMSAMY,

YMEHHE HCIOJb30BaTh U AHAJIM3UPOBATH B IpolEecce y4eOHOW M HCCIeI0BaTEIbCKOM
JEeSITENbHOCTH UH(POPMAIUIO O BIUSHUU MPOMBIIIJIEHHOCTH, CEIbCKOTO X034iCTBa U TpaHCIOpTa
Ha COCTOSIHUE OKPYKAIOLIEH IPUPOTHOMN CPEBI.

KoMMmyHukaTuBHbBIe yHUBepcaibHbIe yueOHbIe 1elCTBUS

yMeHHs 3aaaBaTh BoOmpockl (B Xone muanora W (WiaM) IMCKYCCHHM) MO CYIIECTBY
oOcyxgaemMoil Tembl, (OpMYIHpPOBaTH CBOM MPEUIOKEHUS OTHOCHUTENIBHO BBITIOJHEHUS
MPEUI0KEHHOM 3a/1a4H;

YMEHMUsI IPEACTABIIATh MOJyYEHHbIE PE3YJIbTaThl T03HABATEIBHON JEATENILHOCTH B YCTHBIX
U THUCBMEHHBIX TEKCTax; JeNaThb IMPE3CHTALUI0 pPEe3YJbTAaTOB BBIMOJIHEHHUS XHUMHUYECKOIO
dKCIepUMeHTa (7ab0opaTOPHOro OIbITa, J1a00OpPaTOPHOW PabOTHI MO HCCICIOBAHHIO CBOMCTB
BEIIIECTB, YUeOHOTO MPOEKTA);

yYMEHMsI y4eOHOTO0 COTPYIHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM IO3HAaBATEIbHOU M
HCCJIEJIOBATENIbCKON JEATEIbHOCTH IPU PELIEHUHM BO3HMKAIOIIMX MpoOJieM Ha OCHOBE yuyéTa
OOIIMX WHTEPECOB M COTJIACOBAaHUs TMO3UIMU (0OCYKICHUS, OOMEH MHCHHUSMH, <MO3TOBBIC
LITYPMbI», KOOPJUHALIMS COBMECTHBIX JACHCTBUI, ONpeAeIeHUE KPUTEPHUEB M0 OLICHKE KauecTBa
BBITIOJTHCHHOUN paOOThI M IPYyTHeE).

PeryasiTuBHbIe YHHBepcaJIbHbIe y4eOHbIe 1efiCTBHS:

YMEHHE CaMOCTOSITENIbHO ONPENENITh LEeIU AESITEIbHOCTH, MJIaHUPOBATh, OCYLLECTBIISTD,
KOHTPOJIMPOBaTh U NpPU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO JEATEIbHOCTH, BBIOMPATH
HanOosee A(PQEeKTUBHBIE CIMOCOOBI pemieHHs Y4eOHBIX W TO3HABATEIbHBIX  3ajad,
CaMOCTOSITENIBHO COCTABJIATh WIH KOPPEKTUPOBATh NPEUIOKECHHBIA AJITOPUTM JIEHCTBHM IpU
BBITIOJIHEHUH 33JaHUN ¢ Y4ETOM TIONydeHHs] HOBBIX 3HAaHMH 00 M3y4aeMbBIX OOBEKTax -
BELIECTBAX U PEAKIMAX, OLECHUBATh COOTBETCTBHUE IOJIyYEHHOTO pe3y/bTaTa 3asBJICHHOM I1IEJH,
YMEHHE UCII0JIb30BaTh U aHAJIIM3UPOBATh KOHTEKCTHI, pEAJIaraéMble B YCIOBUH 3aJIaHUM.

NPEAMETHBIE PE3YJIbTATbBI

B cocraBe mpeaMeTHBIX pE3YIbTATOB 110 OCBOEHHIO 0053aTENbHOTIO COJEpIKaHUS,
YCTaHOBJICHHOTO JaHHOW (enepasibHOM pabouell mporpamMMmoil, BBIIEISIOT: OCBOCHHBIE



0OyJaroNMMHUCS Hay4YHbIC 3HAHUS, YMEHHS W CIOCOOBI JEHCTBUM, cnenuduyueckue s
MpeaMEeTHON o0macTu «XUMUS», BHUABI JCATCIBHOCTH TIO TOJYYCHHIO HOBOTO 3HAHHUS, €ro
WHTEPIPETAIUH, TIPEOOPA30BAHUIO U TPUMEHEHUIO B PA3TUYHBIX YICOHBIX M HOBBIX CUTYaIIHSIX.
K koHIy oOyueHus B 8 kjacce NpeIMETHBIC Pe3ylbTaThl HA 0a30BOM YPOBHE JIOJDKHBI
OTpaXkaTb CHOPMUPOBAHHOCTH Y OOYJAIOIINXCS YMEHHM
PacKpBIBaTh CMBICI OCHOBHBIX XUMHUYECKUX TMOHITHI: aTOM, MOJICKYJA, XUMUYECKUM
AJIEMEHT, TMPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMeCh (OJHOpPOAHAS W
HEOTHOPOIHAS), BaJCHTHOCTh, OTHOCHTCIbHAS aTOMHAs M MOJIEKY/JIsSpHAs Macca,
KOJIMYECTBO BENIECTBA, MOJb, MOJISIpHAs Macca, MaccoBas JOJA XUMHUYECKOTO
JJIEMEHTa B COCIUHCHHH, MOJBIPHBIH OO0BEM, OKCHI, KHCJIOTa, OCHOBaHHWE, COJIb,
ANEKTPOOTPUIIATEIIHPHOCTD, CTETICHh OKUCIICHHS, XHMHUUYECKAas peaKIus, KiacCuuKaius
pEaKUUii: peakuu COCUHEHUS, PEAKLIUH PA3JIOKEHUS, PEAKIIUU 3aMEIICHUs, PEaKIInU
oOMeHa, 9K30- U HJIOTEPMHUYECCKUE PEAKIINH, TETUIOBOU d3PQEKT peakiuu, apo aToma,
AJIEKTPOHHBIA CJIOM aToMa, aToMHasi OpOWTalb, paguyC aroMa, XUMHUYECKas CBS3b,
MOJISIPHAsl M HETOJISIpHAsh KOBAJICHTHAsI CBSI3b, MOHHAS CBS3b, MOH, KATHOH, aHWOH,
pacTBOp, MaccoBasi 0JIs BemiecTBa (MPOIEHTHAsI KOHIICHTPAIKs) B paCTBOPE;
WUTFOCTPUPOBATH B3aWMOCBSI3b OCHOBHBIX XHMHUYECKHX TMOHATHH M MPUMEHSTH 3TH
MOHSTHUS MTPU OTIMCAHUY BEIIECTB U UX MPEBPAICHUH;
WCIIOJIb30BaTh XUMUYECKYI0 CHMBOJIMKY [UIsl COCTaBJeHUs (OpMya BEIIECTB H
YpPaBHEHUN XUMHYECKUX PEAKIINH;
OTpeNeTsATh BaJEHTHOCTh AaTOMOB JJIEMEHTOB B OWHAPHBIX COEAMHEHUSX, CTEIMCHb
OKHCJICHUSI DJIEMEHTOB B OWHApPHBIX COCJAMHEHMSX, IMPUHAUICKHOCTh BEIIECTB K
ONpeNeIEHHOMY KJaccy COEQUHEHHH 1o ¢opmynaaMm, BHUJI XUMHYECKOW CBSI3U
(KOBaJICHTHAs! ¥ HOHHAS) B HEOPTaHUYECKUX COCTUHEHUSX;
packpbiBaTh cmbicha llepuoamueckoro 3axona [[. M. MenaeneeBa: 1eMOHCTpUPOBATH
MMOHUMAaHHUE TEPUOTUIECKON 3aBUCUMOCTH CBOWCTB XMMHUYECKHUX JJIEMEHTOB OT HUX
nojioxkeHus B llepuoandeckoid cuUcCTeMe, 3aKOHOB COXPAHEHUSI MAacChl BEIIECTB,
MOCTOSTHCTBA COCTaBa, aTOMHO-MOJICKYJISIPHOTO Y4€HUsI, 3aKOHa ABOTaIpo;
OTNHCHIBATh W XapaKTepu3oBaTh TaOmuuHyo (opmy Ilepmoamueckoii CcHCTEMBI
XAMUYECKUX 3JEMEHTOB. pasjnyaTh IMOHSTHS «rJIaBHas noarpymnma (A-rpymma)» u
«mobounas mnoarpynma (B-rpymma)», Maibie W OONBIIME TMEPHOABI, COOTHOCHTH
0003HaveHHS, KOTOpble UMEIOTCs B Tabmuie «llepuoaudeckass cucteMa XUMHYECKUX
anemeHToB J[. M. MenneneeBa» ¢ YMCIOBBIMU XapaKTEPUCTUKAMH CTPOECHHUS aTOMOB
XAMUYECKUX JJIeMEHTOB (COCTaB W 3apsa sapa, OOIIee YHCIO 3JICKTPOHOB U
pacripeie/ieHIE UX MO 3JICKTPOHHBIM CIIOSM);
KIIACCH(PHUITMPOBATh XUMHUYECKHE AJIEMEHThI, HCOPTaHUYECCKHE BEIIECTBA, XMMHUCCKUC
peaknuu (MO YKUCIY W COCTaBY YYaCTBYIOIIMX B PEAKIUU BEIICCTB, MO TEIIOBOMY
shexry);
XapakTepu30BaTh (OMHMCHIBATh) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB Pa3IMYHBIX
KJIACCOB,  MOJTBEP)KJas OINUCAHUE MPUMEPAMH  MOJEKYISPHBIX  YpaBHEHHM
COOTBETCTBYIOIIUX XUMUUYECKUX PEAKIINN;
MPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX KAUYECTBEHHOTO COCTaBa,
BO3MOKHOCTH ITPOTEKAHUSI XUMUYECKUX MPEBPALICHUN B PA3JIMYHBIX YCIOBUSX;
BBIYUCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEILIECTB, MAaCCOBYIO
JIOJTF0 XUMUYECKOTO JIEMEHTA M0 (POpMyIie COSTUHEHNSI, MACCOBYIO JIOJIFO BEIIECTBA B
pacTBOpE, MPOBOAUTH PACUETHI 110 YPABHEHUIO XUMHUYECKOMN peaKIn;



MIPUMEHSITh OCHOBHBIC OTIEpAIlUU MBICIUTEIIBHON NeSTeIbHOCTH — aHAIN3 U CHHTE3,
cpaBHEHHE, 0000IICHUE, CHCTEeMAaTU3AINIO, KIaCCU(UKAINIO, BBISIBICHHE MPUYUHHO-
CIEACTBEHHBIX CBA3€W — I M3YYECHHUS CBOMCTB BEIIECTB M XMMHUYECKUX PEAKIIHIA,
€CTECTBEHHO-HAyYHbIE  METOJbl  TO3HAHUS  —  HAONIOJIEHHE,  W3MEpPEHHE,
MO/JICITUPOBAHUE, IKCIICPUMEHT (peasbHbIN U MBICIICHHBII);
CIeI0OBaTh TMpaBWJaM TIOJIb30BAaHUS XUMHYECKOW TMOCYyIOW H  Ja00paTOPHBIM
000pyIOBaHUEM, a TAaKKE MpaBWIaM OOpaIeHUs C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIIUSAMH TI0 BBITIOJIHEHHUIO JTA00PATOPHBIX XUMHYECKUX OIBITOB MO MOJTYYCHHUIO
U CcOOMpaHHIO ra3000pa3HbIX BemecTB (BOIOPOAAa U KHCIOPOJA), MPUTOTOBJICHHUIO
pacTBOPOB C OMPEAECIEHHON MAacCOBOM JIOJIEN pacTBOPEHHOTO BEIIECTBA, IJIAHUPOBATH
Y MPOBOJAUTH XUMHYECKUE HYKCIICPUMEHTHI 110 PACIO3HABAHUIO PACTBOPOB IIEJIOYEH U
KHCJIOT C MMOMOIIBIO HHAUKATOPOB (JTakMyC, (heHOAPTATICHH, METUIOPAHXK U IPYTHE).

K koHnmy oOyueHus B 9 kiacce mpeaMeTHBIC pe3ylbTaThl HA 0a30BOM YPOBHE JIOJDKHBI

OTpaXkaTb CHOPMUPOBAHHOCTH Y OOYHAIOIIMXCS YMEHHM

PacKpbhIBaTh CMBICII OCHOBHBIX XUMHUYECKHUX TMOHSITHH. XUMUYECKUM HJIEMEHT, aToM,
MOJIEKYJIa, HOH, KaTUOH, aHUOH, ITPOCTOE BEIIECTBO, CJIO0KHOE BEIIECTBO, BAJIECHTHOCTD,
ANEKTPOOTPUIIATEIIBHOCTh, CTEIIEHb OKHCICHUS, XUMHUUYECKAs PEaKIus, XUMHUYECKas
CBSI3b, TEIUIOBOM 3(PQEKT peakuu, MOJb, MOJISIPHBIN 00BEM, pacTBOp, AJIEKTPOJIUTHI,
HEIJIEKTPOJIUTHI, DJEKTPOJIUTHYECKAsT AMCCOLMALNS, PEaKIUu HMOHHOTO OOMeHa,
Karaliu3aTop, XUMHUYECKOE paBHOBecHE, oOpaTHMble W HeoOpaTUMBbIE pEaKIIHH,
OKUCITUTEIHbHO-BOCCTAHOBUTEIBHBIE ~ pPEAKIMH,  OKUCJIHUTEIh,  BOCCTAHOBUTEIb,
OKHCJIEHWE ¥ BOCCTAHOBJICHHE, AUIOTPOIHUs, aM(OTEPHOCTh, XUMHUYECKas CBA3b
(KOBaJICHTHAsi, HWOHHAs, METAUTMYEeCKas), KPUCTAUIMYECKas peIIéTka, KOpPpO3us
METaJUIOB, CIUIaBbI, CKOPOCTh XHUMHUYECKOW peaklHH, TMpeaeTbHO JIOIMyCTHUMAas
koHueHtpauus [1JIK BemecTsa;
WJUTFOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHUYECKHX TMOHATHH M MPUMEHSTHh ITH
MOHSTHS MPU OTIMCAHUU BEIIECTB U UX MPEBPAICHUH;
UCII0JIb30BAaTh XHMHYECKYI0 CHMBOJIMKY JUISI COCTaBIIiCHHS (OpPMYJ BEIIECTB U
YPAaBHEHUN XUMUYECKUX PEAKLU;
OTpeNeNsATh BAJICHTHOCTh M CTENEHb OKUCICHUS XUMUYECKUX JJIEMEHTOB B
COCIMHEHUSAX PA3JIMYHOTO COCTaBa, MPUHAICKHOCTh BEIIECTB K ONPEICTEHHOMY
KJIacCy COCAMHEHHH 1Mo (GopmyiaMm, BHI XHUMHUYECKOW CBsA3M (KOBaJCHTHAs, MOHHAs,
METaJUITNYeCKass) B HCOPraHHMYECKUX COCIUHEHHUAX, 3apsii HOHA M0 XHUMHUYCECKOU
dbopmyre, xapakTep cpelibl B BOJHBIX PAaCTBOpPaX HEOPraHUYECKUX COCIUHEHHM, THUII
KPUCTAJUTMYECKOUN PemETKH KOHKPETHOTO BEIIECTBRA,
packpbiBaTh cmbica Ilepuoguueckoro 3akona /[, . MenaeneeBa u JEMOHCTPUPOBATH
ero MOHMMAHHE. ONMCHIBATh M XapaKTepU30BaTh TaOIM4YHy0 dopMmy [lepmoamueckoit
CHUCTEMbl XMMHMYCCKMX O3JICMEHTOB. pa3jiWyaTh MOHATHS «rjaaBHas moarpymmna (A-
rpynmna)» u «mobouHas moxarpymmna (B-rpymma)», Manbie W OOJIBIIME TEPUOIBI,
COOTHOCHTH O00O3HAUEHUsS, KOTOPHIC WMECIOTCS B IEPUOIUYCCKOW Tabnmie, C
YHCIOBBIMHM XapaKTEPUCTHKAMH CTPOCHHSI aTOMOB XHMHYECKHX 3JIEMEHTOB (COCTaB U
3apsi spa, o0IIee YHCIIO AISKTPOHOB M PACIIPEICIICHUE UX MO 3JICKTPOHHBIM CIIOSIM),
OOBSCHATH OOIIME 3aKOHOMEPHOCTH B H3MCHCHHH CBOWCTB JJICMEHTOB W WX
COCAMHEHUN B MpeJienax MajbIX MEPUOJOB U TJIABHBIX MOATPYII C y4ETOM CTPOCHHUS
UX aTOMOB;



KJIACCHU(PHUITUPOBATh XMMHYCCKHAE JIEMCHTHI, HCOPTaHWICCKUE BEIICCTBA, XUMUICCKHE
peaknuu (MO YKMCIAY W COCTaBY YYaCTBYIOIIMX B PEAKIUH BEIICCTB, MO TEILIOBOMY
3 dEKTY, M0 UIMECHEHUIO CTETIEHEH OKUCIICHUS XUMHUYCECKUX 3JICMEHTOB);
XapaKTepu30BaTh (OMUCHIBATH) OO0mIME M cHenu(UUIECKHE XHMHUYECKHE CBOWMCTBA
MIPOCTBIX U CIIOKHBIX BEIIECTB, MOATBEPKIAAsl OMMMCAHUE MPUMEPAMH MOJICKYISPHBIX U
MOHHBIX YPAaBHCHHUI COOTBETCTBYIOIINX XUMHUYCCKUX PEAKITHI;

COCTaBJISITh YPABHEHUS AJIEKTPOJUTHUECKON JUCCOUUALIMU KHUCIIOT, MIEI0YEeH U COJIEH,
MOJIHBIC M COKPANIEHHBIC YPaBHEHUS PEaKIMi HOHHOTO OOMEHA, ypaBHEHUS PEaKIIHi,
MOATBEPKIAIONIUX  CYIICCTBOBAHHE TCHETHYSCKOW CBS3M MEXIYy BeEHIeCTBAMHU
Pa3IMYHBIX KJIACCOB,;

PacKphIBaTh CYIIHOCTh OKHCIIUTEIBHO-BOCCTAHOBUTEIIBHBIX PEAKIIMA IMOCPEICTBOM
COCTaBJICHUS 3JICKTPOHHOTO OalaHCca ATHX PEaKIIHiA;

MIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCHMOCTH OT MX CTPOCHHS, BO3MOKHOCTH
MIPOTEKAHUS XUMHYSCKUX IMPEBPAIICHAN B PA3IMYHBIX YCIOBHSIX;

BBIYHCIISATE OTHOCUTEIBHYIO MOJICKYJSIPHYIO i MOJISIPHYEO MacChl BEIIECTB, MAaCCOBYIO
JIOJTI0 XUMHUYECKOTO dJIEMEHTa 10 (hOpMYJIe COSAMHECHHS, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, IMPOBOIUTH PACUYETHI IO YPAaBHEHUIO XUMHYCSCKOH peaKkIny;

coONrofaTh TMpaBWIa IOJIB30BAHMS XUMUYCCKOW TMMOCYAOW W J1ab0paTOpHBIM
o0opyoBaHWEM, a TakKe IMpaBWIa OOpamIeHUs C BEHNECTBAMH B COOTBETCTBHUU C
WHCTPYKIUSMH TIO0 BBITIOJTHEHUIO JTA00PATOPHBIX XUMUICCKUX OTBITOB TI0 TIOJTYICHHIO
U COOMpaHMIO ra3000pa3HbIX BElecTB (aMMHaKa U YIIIEKHCIIOrO ra3a);

MIPOBOINTH PEAKIIMH, TOITBEPKIAIONINE KaYSCTBCHHBIH COCTaB Pa3IMUHBIX BEIICCTB:
pacrno3HaBaTh OIBITHBIM IYTEM XJIOpHUI-, OpoMHI-, MOAMJI-, KapOoHat-, (ocdar-,
CWIMKAT-, Cyab(aT-, TUIPOKCHI-MOHBI, KATHOHBI aMMOHHS W WOHBI H3y4CHHBIX
METAJIJIOB, MPUCYTCTBYIOIINE B BOJTHBIX PACTBOPAX HEOPTaHUIECCKHUX BEIICCTB,;
MPUMEHSTh OCHOBHBIC OTIEPANMU MBICIUTEIIBHON JEATCIPHOCTH — aHAIW3 M CUHTE3,
CpaBHEHHE, O0000IEeHHE, CHUCTEMATHU3AIHI0, BBIABIICHUE MPHYNHHO-CIICICTBEHHBIX
CBSI3€ — JUIsl M3YyYEHHS CBOMCTB BEIIECTB U XMMHUYECKHX PEAKUU, €CTECTBEHHO-
Hay4yHbIC METOJBI T[IO3HAHWS — HaONIONEHWE, W3MEpPEeHHe, MOJICIHPOBAHHE,
IKCTIEPUMEHT (peasbHbIA U MBICTICHHBIH).



TEMATUYECKOE IINTAHUPOBAHUE

8 KUIACC
Ne HaumeHoBaHuepasaejoB u KoauuecTBOUac DJIeKTPOHHbIE
n/ | TeMmporpaMmbl OB (uudposbie)
n Beero odpa3oBaTejbHbIEpeCy
pchbI
Pa3nen 1.IlepBoHayaibHBIEXUMHYE€CKHENOHSITHS
11 XuMus — BakHas 00J1aCTh 5 bu6moteka [IOK
€CTECTBO3HAHUS U MPAKTHUYCCKOM https://m.edsoo.ru/7f418
NEeSATETHHOCTH YeTIOBEKa 37c
1.2 BemectBa 1 Xumuieckuepeakuuu 15 bubmoreka [JOK
https://m.edsoo.ru/7f418
37c
Hroromnopaszaeny 20

Paznen 2.BakHeiimmue NPEeaACTABUTEC/IN HEOPraHUIE€CKUX BEIIECTB

2.1 Bosnyx. Kucnopon. Ilonsitue 06 okcunax 6 bubmoreka [JOK
https://m.edsoo.ru/7f418
37c

2.2 Bomopon.Ilonsitue o KUCIOTax U COMAX 8 bu6moteka [IOK
https://m.edsoo.ru/7f418
37c

2.3 Bona. PactBopsl. [lonsitue 06 5 bubmoreka [JOK

OCHOBAHUSIX https://m.edsoo.ru/7f418
37c

24 OCHOBHBIEKJIACCHIHEOPraHMUECKUXCOETUH 11 bubmoreka [JOK

CHUIT https://m.edsoo.ru/7f418
37c
Hroromnopaszaeny 30

Pa3nen 3.Ilepnoaudeckuii 3axoH u [lepuoanyeckas cucreMa xuMuueckux yjaemenToB /1. U.
MengeseeBa. CtpoennearoMoB. XuMH4ecKasicBsi3b. OKHCIUTEIBHO-
BOCCTAHOBHTEJIbHbIEPEAKIHI

3.1 [Tepnoanueckuit 3axoH u [leproguueckas 7 bubmoreka [JOK
crcTeMa XUMHYECKHX 3eMenTtoB /1. . https://m.edsoo.ru/7f418
MenneneeBa. CtpoeHueaToma 37¢c

3.2 Xumudeckas cBsi3b. OKHUCIUTEIHHO- 8 bu6moteka [IOK
BOCCTAaHOBHTEJIbHBIC PEAKIINU https://m.edsoo.ru/7f418

37c

Uroronopazaeny 15 bubmmoreka [JOK
https://m.edsoo.ru/7f418
37c

PesepBHOCBpEeMs 3 bubmoreka [JOK



https://m.edsoo.ru/7f418
https://m.edsoo.ru/7f418
https://m.edsoo.ru/7f418
https://m.edsoo.ru/7f418
https://m.edsoo.ru/7f418
https://m.edsoo.ru/7f418
https://m.edsoo.ru/7f418
https://m.edsoo.ru/7f418
https://m.edsoo.ru/7f418

https://m.edsoo.ru/7f418

37c
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9 KUIACC

Ne HaumeHoBaHMepas3aeioB U KosmnuecTBoyac | DJieKTPOHHBbIE
n/ | TeMIporpamMmbl OB (uudposbie)
n Beero o0pa3oBaTejbHbIepecy
pcbl
Pa3nes 1.BemecTBo U XUMHYeCKHE peaKIMU
11 [ToBTOpEHue u yriayoieHne 3HaHUM 5 bubmoreka [JOK
OCHOBHBIX Pa3/ieiioB Kypca 8 Kiracca https://m.edsoo.ru/7f41a
636
1.2 OCHOBHBIE3aKOHOMEPHOCTUXUMHUIECKUXPE 4 bubmoreka [JOK
aKIui https://m.edsoo.ru/7f41a
636
1.3 DNEKTPOTUTHYECKAs TUCCOIIHAIIHS. 8 bu6moteka [IOK
XUMHUYECKHE PEaKIMU B PACTBOPAX https://m.edsoo.ru/7f41a
636
Uroronopazneny 17
Pa3nen 2. HemeTa/uibl U UX COeTHHEHUS
2.1 OO01as XxapakTepUCTUKA XUMUYECKHX 4 bubmmoreka [JOK
anemeHToB VIIA-rpymmsl. ["amoreHst https://m.edsoo.ru/7f41a
636
2.2 OO01as XxapakTepUCTUKA XUMUYECKHX 6 bubmorexka [JOK
anemeHToB VIA-rpynmel. Cepa u https://m.edsoo.ru/7f41a
e€coeqUHCHUSI 636
2.3 OO6m1ast XxapakTepUCTHKAa XUMUYECKUX 7 bubmoreka [JOK
anemeHToB VA-rpymimsl. A3ot, hochop u https://m.edsoo.ru/7f41a
HAX COEIUHEHUS 636
24 OO6m1ast XxapakTepUCTHKAa XUMHUYECKUX 8 bubmoreka [JOK
anemeHTOB |VA-rpynmsl. Yrieposa u https://m.edsoo.ru/7f41a
KPEMHUH ¥ UX COCTUHCHHS 636
Hroromnopaszaeny 25
Pa3nen 3.MeTaJuibl M MX COeTMHEHHSA
3.1 OO01muecBoHCTBAMETAIIIIOB 4 bubmoreka [JOK
https://m.edsoo.ru/7f41a
636
3.2 Baxneiime MeTaIbl U UX COCTUHEHUS 16 bubmoreka [JOK
https://m.edsoo.ru/7f41a
636
Hroromnopaszaeny 20
Pasznen 4. Xumus u okpyxaouias cpeaa
4.1 BemectBa 1 MaTepuansl B )KU3HU 3 bubmorexka [JOK



https://m.edsoo.ru/7f41a
https://m.edsoo.ru/7f41a
https://m.edsoo.ru/7f41a
https://m.edsoo.ru/7f41a
https://m.edsoo.ru/7f41a
https://m.edsoo.ru/7f41a
https://m.edsoo.ru/7f41a
https://m.edsoo.ru/7f41a
https://m.edsoo.ru/7f41a

YCJI0BECKa

https://m.edsoo.ru/7f41a
636

Hroromnopaszaeny 3

PesepBHOCBpEeMS 3 bubmoreka [JOK
https://m.edsoo.ru/7f41a
636

OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



https://m.edsoo.ru/7f41a
https://m.edsoo.ru/7f41a




IHHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
Ne Temaypoxka Kou- Hara
n/n BOYACOB U3yYeHU s
1 [Ipeamer xumun. Posib XMMUHM B KU3HU YEIOBEKA. 1
Tema u BemecTBa
2 [TonsiTHE O METOAX TIO3HAHKS B XUMUHU 1
3 [IpaxTrueckas padota Ne 1 «I[IpaBuiia paboTsl B 1
nabopaTtopuu U MPUEMBI OOpaIICHUs C
nmabopaTopHBIM 000pyIOBaHHUEM»
4 Uucteie BemecTBa u cMecu. CriocoObl pasieneHus 1
cMmecen
5 [TpakTraeckas padorta Ne 2 «Pa3nenenue cMeceit 1
(Ha mpUMepe OYMCTKHU MOBAPSHHOW COJIN )»
6 ATOMBI 1 MOJIEKYJIbI
7 XUMHUYECKUE AIEMEHTBI. 3HAKH (CUMBOJIBI) 1
XHUMHYECKUX IJICMCHTOB
8 [TpocThie U CIOXKHBIEBEIIECTBA 1
9 ATOMHO-MOJICKYJIIPHOCYICHUE 1
10 3aK0H MMOCTOSHCTBA COCTAaBa BEIIECTB. 1
Xumuaeckas hopmyra.
BanieHTHOCThaTOMOBXMMHUYECKUXDIIEMEHTOB
11 OtHocuTenbpHas aToMHast Mmacca. OTHOCHTENbHAS 1
MOJIEKYJIIpHAsi Macca
12 MaccoBast 1019 XUMHYECKOTO dJIeMEHTa B 1
COCTMHEHUH
13 KomuyecTBo BemiecTBa. Moiib. Mossipaast macca 1
14 DU3NYECKUE U XUMUYECKHUE SABJICHUA. 1
XuMuyecKasi peakius
15 [Ipu3Haky 1 ycioBHs MPOTEKAHUSI XUMHAYECKHUX 1
peakuuii
16 3aK0oH COXpaHEHHUsI MAaCChl BEIIECTB. XUMHUECKHIE 1
ypaBHEHUS
17 BrrunciieHus xoiam4yecTBa, MacChl BEMISCTBA 110 1
YpaBHEHUSM XUMHUYCCKHUX PEaKIINN
18 Knaccudukarnus XuMuaecknux peakiui 1
(coeuHEHMSI, Pa3IOKEHHUS, 3aMEIIIEHHUs, 0OMEHa)
19 M. B. JIoMOHOCOB — y4€HBIM-3HIIUKIIONIEIUCT. 1
O06o001enre 1 cucTeMaTu3alusI3HaHuH
20 KontponpsHas pabora Nel o reme «BemecTBa u 1

XUMHUYCCKHUE pCaKIuu»




21

Bo3nyx — cmech razos. CocrtaB Bo3ayxa.
Kucnopoa — aneMeHT u npoctoe BemecTBo. O30H

22 dusnyeckre 1 XMMUYECKHE CBOMCTBA KUCIOPOIa
(peakiuy OKUCIICHHUS, TOPEHUE).
ITousarmneoOoxcumax

23 CriocoOp!I moTydeHnst KHCI0poa B 1abopaTopun U
npoMbIIuIeHHOCTH. [IpuMeHennekuciopoia

24 TennoBoit 3pPexT XuMUIEeCKON peakiu, MOHATHE
0 TEPMOXHUMHUYECKOM yPaBHEHUH, 3K30- U
SHJIOTEPMHYUECKUX PEaKITUIX

25 Torumso (HedTh, yroyib U MeTaH). 3arps3HeHUE
BO3/yXa, CIIOCOOBI €ro MpeJ0TBpaIIeHUs

26 [Mpaktugeckas padora Ne 3 mo teme «IlomyueHne
U coOMpaHue KHUCIOPOa, U3y9eHHE eTO CBOHCTB»

27 Bomopoa — 31eMeHT 1 MPOCTOe BEIIECTRO.
Haxoxnenne B npupone

28 dusndeckre 1 XUMUIECKHE CBOMCTBA BOJAOPOIA.
[IpumenenneBotoposa

29 [TonsaTHE O KHCTOTAX U COJISAX

30 CrniocoObI moTy4eHHs BOJAOPOAa B Ta00OpaTopuun

31 [Tpaktruueckas padota Ne 4 o teme «[lomyduenne
U coOMpaHue BOJIOPO/IA, U3YUEHHE €ro CBOWCTBY

32 MounspHblit 00BEM ra3oB. 3akoH ABOTaIpo

33 Brruncaenus 00n6Ma, KOJIMYECTBA BEIIECTBA rasa
TI0 €r0 U3BECTHOMY KOJIMUECTBY BEIIESCTBA FITH
00BEMY

34 Boruncnenus 005EMOB ra3oB M0 ypaBHEHHIO
peakIy Ha OCHOBE 3aKOHA OOBEMHBIX
OTHOIIIEHU ra30B

35 duznyeckre 1 XUMHYECKHE CBOMCTBA BOJIBI

36 CocraB ocHoBanuii. [loHsTHE 00 MHIUKATOpAX

37 Bopna xak pactBoputens. Hacwimiennabie n
HEHACHIIIEHHBIE pacTBOPHI. MaccoBasi 1oJst
BEIIECTBA B PaCTBOPE

38 [TpakTraeckas padorta Ne 5 mo Teme
«[IpurotoBieHue pacTBOPOB € ONPEACIEHHON
MAacCOBOM J0JIE paCTBOPEHHOTO BEMIECTBA»

39 KonTtpoasHas padora Ne2 o teme «Kuciaopo.
Bonopon. Bona»

40 Oxkcuppl: cocTaB, KiaccuuKaIus, HOMEHKIaTypa

41 [Tosrydyenne 1 XuMHYECKHE CBOMCTBA KUCIOTHBIX,

OCHOBHBIX U aM(OTEPHBIX OKCHJIOB




42 OcHOBaHUA: COCTaB, KIacCUuPUKaIIUs, 1
HOMEHKJIaTypa
43 [Tosmydyenne 1 XMMHYECKUE CBOMCTBA OCHOBAHUI 1
44 Kucnotsr: cocras, knaccudukanmsi, HOMEHKIATypa 1
45 [Tony4yenue u XUMHYECKHE CBOMCTBA KUCIIOT 1
46 Couu (cpemHre): HOMEHKIATypa, CIocoOb 1
MOJIy4eHUs, XUMUYECKHE CBOWCTBA
47 [Mpaktudeckas padora Ne 6. Perrenue 1
AKCIEPUMEHTAIbHBIX 331a4 M0 TeMe «OCHOBHBIE
KJIACChl HEOPraHUYECKUX COEAUHEHUI»
48 I'enernyeckas cBsI3b MEXAY KilaccaMu 1
HEOPraHWYECKUX COCTMHEHUN
49 O06o0meHre U cucTeMaTH3aMsI3HAHAN 1
50 KonTpoisHas padora Ne3 o Teme "OcHOBHBIC 1
KJIaCChl HEOPTraHUYECKUX COCAMHEHUN"
51 [lepBbie MOMBITKU KJIACCUPUKALUN XUMUUECKUX 1
aneMeHTOB. [loHsATHE O rpynnax cXoaHbIX
3JIEMEHTOB
52 [Tepnoanueckuii 3axoH u [leprnoauueckas 1
cUcTeMa XUMUYECKUX 31eMeHToB [l. U.
MenneneeBa
53 [lepronpl, TPYIIIBI, TIOATPYIIITHI 1
54 Crpoenue atoMoB. CocTaB aTOMHBIX sIJIEP. 1
H3oTonbl
55 CtpoeHue 3JIeKTPOHHBIX 000JI0YeK aTOMOB 1
anemeHToB llepnoanyeckoit cucremsr /1. 1.
MenneneeBa
56 XapaKkTepuCTUKa XMMAYECKOTO 3JIEMEHTA O €ro 1
nosoxeHuro B Ilepuoanueckont cucreme /1. 1.
MenneneeBa
57 3nauenne [lepronnyueckoro 3aKoHa AJisi pa3BUTH 1
Hayku u npaktuku. /. 1. MenneneeB — y4éHslii,
MeAaror U rpa)xaaHruH
58 DNEeKTPOOTPULIATEILHOCTh AaTOMOB XUMHUYECKHUX 1
anemenToB/ Beepoccuiickas mpoBepoyHast padota
59 HNonHnasxuMuyeckascBszb 1
60 KoBaneHTHasmoOIIpHAIXIMIYECKASICBSI3b 1
61 KoBasieHTHasIHENOIAPHAIXUMUYECKASCBSA3b 1
62 CreneHbOKUCIICHHUS 1
63 OKUCIUTENFHO-BOCCTAHOBUTEIBHBICPEAKIINN 1
64 OKuCIUTENN 1 BOCCTAHOBHUTEIH 1
65 KonTponbnas padota Ned o teme «CtpoeHue 1




aToMa. XUMHUYECKaASICBA3b»

66 PesepBHbIi ypok. O00OIICHUE U CUCTEMATH3AIHS 1
3HAHHUI

67 PeseprubIit ypok. O6001IEHNE U CUCTEMATH3AITUS 1
3HAHHI

68 PesepBHEIi ypok. O00OIICHIE U CUCTEMATH3AIIHS 1
3HAHHUI
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9 KUIACC

Ne Temaypoxa Kou- Hara
n/ B0OYACO H3yYeHH
n B |
1 [Tepnoanueckuii 3akoH. [Ieppoanueckas cucTeMma XUMHYECKUX 1
anemenToB JI. 1. Menaeneera
2 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB XUMHUYECKUX JIIEMEHTOB 1
IIEPBBIX TPEX MEPUOI0B
3 Knaccudukanus 1 HOMEHKIIaTypa HEOPraHUYECKUX BEIIECTB 1
4 Buapl XuMU4eckoi CBSI3M U THITBI KPUCTAJUTMIECKUAX PEIIETOK 1
5 KonTpomsnas padora Nel no teme «I[loBTopenue u yriyodiaeHue 1
3HaHUH OCHOBHBIX pa3zelioB Kypca 8 kiacca»
6 Knaccudukarus XuMHYECKUX peakuuil o pa3IudyHbIM 1
MpU3HAKaM
7 [TonsATHE 0 cKOpOCTH XMMHUYECKOH peakuuu. [loHsTHE O 1
TOMOTEHHBIX ¥ T€TEPOTCHHBIX PEaKIUIX
8 [ToHsiTHE O XUMHUUYECKOM paBHOBECHH. PaKTOPBI, BIUSIOLUINE HA 1
CKOPOCTbh XUMUYECKON PEaKIUH U MOJIO)KEHHE XUMUYECKOTO
paBHOBECHS
9 OKHCIUTETHEHO-BOCCTAHOBUTEIbHBIEPEAKIINT 1
10 Teopust anekTpoauTHYECKOM nuccormanui. CUIIbHBIE U ClIa0bie 1
AJEKTPOJIUTHI
11 HNoHHbIEypaBHEHHUApEAKIUI 1
12 XUMHYECKUE CBOMCTBA KUCIOT M OCHOBAHUI B CBETE
MIPEJICTaBICHUM 00 IEKTPOIUTUYECKOM TUCCOLUAIUT
13 XUMHUYECKHE CBOMCTBA COJICH B CBETE MPEJCTABICHUN 00 1
ANEKTPOJIUTUYECKOU UCCOIIMAIIuU
14 [Tonsatue o runponuzeconei 1
15 O060011eHrE U cCTeMaTH3alKI3HAaHUH 1
16 [IpaxTrueckas padorta Ne 1. «Pemienue skcriepuMeHTaIbHBIX 1
3aauy»
17 KonTposbHas padora Ne2 o Teme «JIeKTPOTUTHISCKAS 1
nuccouuanus. XMMHUUECKUEepeaKkuu B pacTBOPAX»
18 OO6mrast XxapakTepUCTHKA TaJTOT€HOB. XUMHUYECKHE CBOMCTBA Ha 1
puMepe XJiopa
19 XnopoBogopoa. CoJisiHast KHCIOTa, XUMHUYECKHUE CBONCTBA, 1
MOJIy4YeHUe, MPUMEHEHUE
20 [TpakTraeckas padota Ne 2 o teme «llosrydeHue CONMTHOM 1
KHUCJIOThI, U3y4YECHHE €€ CBOMCTB»
21 Boruncnenus o ypaBHEHUSIM XUMHUYECKUX pEaKLUi, eClIi OJIUH 1

W3 pEareHTOB JaH B N30BITKE




22

Obmras xapakTepucTuka 31eMeHToB VIA-rpynmns

23 AnnotponHsle Monupukanuu cepsl. Haxoxenue cepsl u e€
COEIMHEHUH B IpUpoe. XMMUYECKUECBONCTBACEPHI

24 CepoBonopo, cTpoeHue, (pu3nueckne U XUMUIECKHUE CBOWCTBA

25 Oxcunpl cepbl. CepHas KUCIOTa, (PU3UISCKUE U XUMHUECKUE
CBOWCTBA, MPUMEHEHUE

26 XUMUYECKHE peaklny, JIeKaIIHe B OCHOBE ITPOMBIIIJIEHHOTO
croco6a Moyry4yeHus: CEpHOMN KHUCIIOTHI.
XuMHYecKoe3ar ps3HeHN EOKPYKaIOIeHCpe IbICOETMHEHUSIMUCED
BI

27 Brrunciienre MaccoBoil 1071 BbIXOAA MPOIYKTA PEaKIUU

28 OOmras xapakTeprcTrka 31eMeHToB V A-rpymisl. A30T,
pacnpocTpaHeHue B Ipupoje, GU3NYECKHe U XUMHUECKHe
CBOMCTBA

29 AmMmuak, ero ¢pu3nyecKue 1 XMMUYECKHe CBOMCTBA, OJTyYeHHUE U
MIPUMEHEHHE

30 [TpakTraeckas padorta Ne 3 mo Teme «IlonmydeHne aMmmuaka,
W3yYEHHE €r0 CBOMCTB»

31 A3OTHas KUCI0Ta, €€ (U3NIECKHEe U XUMHUUECKHUE CBOMCTBA

32 Hcnonp30BaHrEe HUTPATOB | COJICH aMMOHUS B KQUECTBE
MUHEpAJIbHBIX y100peHUI.
XUMHYECKOE3arpA3HEHHEOKPYKAIOIIEHCPEABICOEIMHEHUIMHA30T
a

33 dochop. Oxcun pocdopa (V) u dochophas Kucmora,
¢uznyecKkrue 1 XuMUYEeCKHe CBOMCTBA, OTyYeHHE

34 Hcnonb3oBanue hocdaToB B kKauecTBE MUHEPATIbHBIX YA0OOPEHUH.
3arps3HEHUENTpUpOIHOCpenbidhochaTamMu

35 Yrnepon, pacnpocTpaHeHue B mpupoie, Gu3nvecKkue u
XUMHUYECKUE CBOMCTBA

36 Oxcuapl yriiepoaa, ux (pu3ndeckne U XUMHYECKHAE CBOMCTBA.
DKOJIOTHYECKUE MPOOIIEMBI, CBsI3aHHbIC ¢ okcuoM yriiepoaa (1V)

37 VYroapHast KucioTa u €€ coiu

38 [IpaxTrueckas padorta Ne 4 o teme "TlosryueHne yriekuciaoro
ra3a. KauecTBeHHas peakius Ha kapOoHaT-HOH"

39 [lepBoHauanbHble MOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O
COEIMHEHUSX yIiiepoia

40 Kpemuwnii u erocoennuenus

41 [Tpaktrueckast pabota Ne 5. Permenue skcriepuMeHTaIbHBIX 337124
1o TeMe «BaxxHele HeMETAIITbl U UX COCTMHEHUS»

42 KonTpoisHas padora Ne3 o Teme «BakHeime HeMeTaIbl U UX
COEJIMHEHUS»

43 OO6m1ast XxapakTepUCTHKAa XUMUUYECKUX HIIEMEHTOB — METaJUIOB.




Merammueckast CBA3b U METAUINYECKAsS] KPUCTAIIINYECKAs
peméTka. PU3MYECKMECBONCTBAMETAIIIOB

44 XUMUYECKHE CBOWCTBA METAJIIIOB. DJIEKTPOXUMHUYECKUN Psijl 1
HaIpsHKEHN METAJIJIOB
45 Ob6uue cnoco6s! noinydeHust MetamuioB. CritaBel. Beranciaenus 1
M0 YPaBHEHUSIM XUMUYECKUAX PEAKIIHiA, €CITU OJIIH U3 PEarcHTOB
COJICPKHUT PUMECH
46 [TonsaTHE 0 KOPPO3ZUUMETAIIIOB 1
47 [I{emouHbIeMeTaIITBI 1
48 Oxcupl ¥ TUIPOKCHUIBI HATPUS U Kallus 1
49 [I{enoyHo3eMeNbHBIC METAIIIBI — KAJIBITUA M MarHui 1
50 Baxaenmmecoe TMHEHUSIKAIIBITHS 1
51 O060011eHrE U cHCTeMaTH3alKI3HAaHUH 1
52 XKécTtkocTh BOJBI U CLIOCOOBI €€ yCTpaHEHU S 1
53 [TpakTraeckas padota Ne 6 mo Teme "KECTKOCTD BOJBI M METOIBI 1
e€ ycTpaHeHus"
54 ATIOMUHHI 1
55 AmboTepHble CBOWCTBA OKCHIA U TUIPOKCHIA 1
56 Kemnezo 1
57 Oxcuppl, ruapokcust U comn xeresa (1) u xenesa (111) 1
58 O06o0mIeHre U cucTeMaTH3aMsI3HAHAN 1
59 [TpakTrueckast pabota Ne 7. PermeHue skCriepuMeHTaTBHBIX 337124 1
1o TeMe «Ba)xxHele MeTamibl U X COCTUHEHUS
60 Brranciienus o ypaBHEHUSIM XUMHUECKUX PEaKIINH, €CITH OJTNH 1
U3 PEareHTOB JIaH B U30BITKE WIIA COACPIKUT IIPUMECH.
BrrauciieHnsMaccoBOWI0MMBBIXOAANPOAYKTApEAKIINT
61 O06o0mIeHne U cucTeMaTH3asI3HaHAN 1
62 KonTpoisHas padora Ned o Teme «BakHeHIIIHe METaIITBI U UX 1
COEJIMHEHUS»
63 BermecTBa 1 MaTepualibl B MOBCEJHEBHOM JKU3HU YEIIOBEKA 1
64 XHUMHUYECKOE3arpsI3HEHUEOKPYKAIOIIEHCPe b 1
65 Ponb XuMuu B perieHnn 3K0JI0rHYecKuX npooaem 1
66 PesepBHbIi ypok. O00OIICHHE U CHCTEMATH3AIIMS 3HAHHMA 1
67 Peseprubiit ypok. O6001IeHNE ¥ CHCTEMATH3aIHs 3HAHUN 1
68 PesepBHbIi ypok. O00OIICHHE U CHCTEMATH3AIIHS 3HAHHMA 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







YYEBHO-METOANYECKOE OBECIIEHEHUE OBPA30BATEJIBHOI'O TIPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

* Xumus, 9 kimacc/ Pymsuruc I'.E., ®enpaman @.I'. Akuroneproe o01iectBo «M31aTenbeTBO

«IIpocBenienne»

METOANYECKHUE MATEPUAJIBI UISA YYUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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