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MNOACHUTEJIBHASA 3AIIMCKA

[IporpamMmma 1Mo XMMHH Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHs COCTaBJIeHa Ha OCHOBE
TpeOOBaHUIl K pe3yjbTaTaM OCBOCHHS OCHOBHOM 0Opa3oBaTENbHOM MPOrpaMMbl OCHOBHOTO OOIIEro
oOpa3zoBanus, npeacrasieHHbXx B @I'OC OO0, a Takxke Ha OCHOBE (pesiepabHOM pabouell mporpaMmbl
BOCIIUTAHHS M C YIETOM KOHIICTIIUH NPENoJaBaHusl Y4eOHOro mpeaMeTa « XUMUs» B 00pa30BaTebHBIX
opranuzanusix Poccuiickoit @enepanu.

[Tporpamma o xumuu Ja€T MpeACTaBlICHUE O LENAX, 001Iel cTpaTerui 00y4eHus, BOCIUTAHUS U
pa3BUTHs O0YYAIOIIUXCS CPECTBAMU y4E€OHOTO MpEAMEeTa, YCTaHABIMBAET 00s3aTeNbHOE MPEIMETHOE
coJiep)KaHue, IPeyCMaTpUBAaEeT paclpelelieHUe ero Mo KjiaccaMm U CTPYKTypUpOBaHHE 10 pas3jenaMm U
TeMaM MpPOrpaMMbl [0 XHMHH, OIPEIEISIET KOJIMYECTBEHHbIE M KAaueCTBEHHBIE XapaKTEPUCTUKHU
COJIepXKaHUsA, PEKOMEHYEMYIO IOCJIEI0BATEIbHOCTh U3YYEHUSI XUMUU C YYETOM MEXIPEIMETHBIX U
BHYTPHIIPEIMETHBIX CBS3€H, JOTMKH y4eOHOTo MpoIecca, BO3PACTHBIX OCOOCHHOCTEH 00ydaromuxcs,
oIpezessieT BO3MOXHOCTHU MpeAMETa ISl pealin3aluy TpeOOBaHUM K pe3ysibTaTaM OCBOCHHSI OCHOBHOM
o0pa3oBaTenbHOIl MporpaMMbl Ha YpPOBHE OCHOBHOI'O 00IIero obpazoBaHusi, a Takxke TpeOOBaHHM K
pe3ynbTaTaM OOydeHHs XMMHUU Ha YPOBHE Ilesied M3ydeHHUs IMpeAMeTa U OCHOBHBIX BHUJOB y4eOHO-
MI03HABATEIBHOM JESITEIHbHOCTH 00yYaIOMIEerocs IO OCBOCHUIO yUYEOHOTO COIEPKaHUSL.

3HaHWE XUMHUH CIYXHT OCHOBOW Ui (POPMHUPOBAHUS MHPOBO33PEHHS OOYYaIOIIETOCS, €ro
NPEJCTaBICHU O MaTepUaIbHOM EIMHCTBE MHPA, BAKHYIO pOJIb HrparoT (Gopmupyemble XuMUeH
MPEJICTAaBICHUS. O B3aWMOINPEBPAIICHUAX SHEPTrUU U 00 HBOJIOLMU BELIECTB B MIPUPOJE, O MYTAX
pelieHus ro0anbHBIX MPOOJIIEM YCTOMUMBOIO pa3BUTHS YEJIOBEUECTBA — ChIPHEBOM, SHEPIETUUYECKOM,
NUIIEBOH M 3KOJOTHYECKON 0€30MacHOCTH, MPOOIeM 3paBOOXPAHCHHUS.

N3yuenune xumunu:

CIOCOOCTBYET pealn3allii BO3MOXKHOCTEH il caMopa3BUTUS U (HOPMUPOBAHHS KYJIbTYpPbI
JUYHOCTH, e€ o0mIel U (yHKITMOHATLHOW IPaMOTHOCTH;

BHOCUT BKJIaJ B (OPMHPOBAHWE MBIIUICHUS M TBOPUYECKUX CIIOCOOHOCTEH OO0yJarommxcs,
HaBBIKOB HMX CAMOCTOSITEIILHOW Y4eOHOW NesSTeNbHOCTH, SKCIIEPUMEHTAIBHBIX U HCCIICAOBATEIbCKAX
YMEHHH, He0OOXOIUMBIX KaK B IOBCEAHEBHOM KH3HU, TaK U B MPO(ecCHOHAIBHO e TEIbHOCTH;

3HAKOMHT CO CHEIU(PUKON HAYyYHOTO MBIIIJICHHS, 3aKJIaAbIBAET OCHOBBI IIEIOCTHOTO B3TJIsAa HA
€IMHCTBO MPHUPOJBI U UYEIOBEKA, SBISETCS OTBETCTBEHHBIM 3TarioM B (DOPMUPOBAHHH €CTECTBEHHO--
HAYYHOU rPaMOTHOCTH O0yYaIOIIUXCS;

croco6cTByeT (POPMHUPOBAHUIO IEHHOCTHOT'O OTHOILIEHUSI K €CTECTBEHHO--HAYYHBIM 3HAHUSIM, K
NPUPOJIE, K YeTIOBEKY, BHOCHT CBOW BKJIAJl B IKOJIOTHUYECKOE 00pa3oBaHKe 00yUJarOMIMXCs.

JlaHHbBIC HANPaBJICHUS B OOYYCHHH XUMUU 00CCIICUMBAIOTCS CIICIU(DHUKON Cofep)aHus yaeOHOTO
npeaMeTa, KOTOPBIH SBIsIeTCs NMeJarornuyecky aaanTUPOBAaHHBIM OTpaKeHHEeM 0a30BOM HayKU XMMHHU Ha
OIpEICNIEHHOM 3Talle €€ pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO OOIIero o00pa3oBaHUsT OpPUEHTHUPOBAH HAa OCBOCHHUE
00yyaroIUMHUCS CUCTEMbl IEPBOHAYAJIBHBIX IOHATUH XHMHHM, OCHOB HEOPraHMYECKOH XHMHUU U
HEKOTOPBIX OTAEJbHBIX 3HAUMMBIX IOHATUN OPTaHUYECKON XUMUM.

CtpykTypa comepkaHusi IPOrpaMMBbI 10 XUMHUHU c(hOopMHpOBaHA HA OCHOBE CUCTEMHOTO IMOAX0]1a
K e€¢ usydyenuto. ColepkaHUE CKJIAIbIBACTCS W3 CUCTEMbl IHOHATHH O XMMHYECKOM DJIIEMEHTE M
BEIIIECTBE U CHCTEMBI MOHATHIA O XUMHUECKOW peakuuu. O0e 3TH CUCTEMBI CTPYKTYPHO OpPraHH30BaHBI
[0 NPUHLMILY I[IOCJIEJOBATEILHOTO DPA3BUTUS 3HAHUI HA OCHOBE TEOPETHMUECKUX IpEeACTaBICHUN
Pa3HOro YpOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YUYE€HHS KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;



— [lepuonuueckoro 3akona J[. 1. MenzeneeBa kak OCHOBHOTO 3aKOHA XUMUHU;

— YUYEHHUSI O CTPOCHHUH aTOMa U XUMUYECKOH CBS3H;

— IIPEJICTABJICHUH 00 JICKTPOITUTHYECCKOMN IMCCOIMAIIUN BEIIECTB B paCTBOpax.

Teopernueckue 3HaHUS PACCMATPUBAIOTCS HA OCHOBE JMIUPHUYECKH TOJYYCHHBIX W
OCMBICJICHHBIX (DAKTOB, Pa3BHBAIOTCS MOCIEAOBATEIHHO OT OJHOTO YPOBHS K JIPYTOMY, BBITIOTHSIS
GbyHKIUM OOBSICHEHHs] M TPOTHO3UPOBAHMS CBOMCTB, CTPOSHUS U BO3MOXKHOCTEM MPAKTUYECKOTO
MPUMEHEHHUS U MOJIYYEHUS U3Y4aeMbIX BEILIECTB.

OcBoeHue MporpaMMBbl MO0 XUMUHU CIIOCOOCTBYET (POPMHUPOBAHUIO MPECTABICHUS O XUMHYECKOM
COCTABJISIIONIEH HAYYHOM KapTUHBI MUpPA B JIOTHKE €€ CUCTEMHOM MPUPOIbI, ICHHOCTHOT'O OTHOIICHUS K
HAay4YHOMY 3HAHHUIO M METOJaM NO3HaHUA B Hayke. M3ydyeHHe XMMHHU MPOUCXOAUT C MPUBJICYEHHEM
3HaHMI U3 paHee M3YyYEHHBIX YUeOHBIX MpeAMeToB: «OKpyxarommuii Mupy», «buonorus. 5—7 kmacce» u
«®Puzuka. 7 Kiacey.

[lpn w3ydeHMM XHUMHH TPOUCXOAWT (OPMHUPOBAHHWE 3HAHUN OCHOB XHMHUYECKONH HAyKH Kak
00JIaCTH COBPEMEHHOTO E€CTECTBO3HAHMS, MPAKTUYCCKON JCSITCIPHOCTH YEJIOBEKAa W KAaK OJHOTO W3
KOMITIOHCHTOB MHUPOBOH KyJbTyphl. 3ajJada y4eOHOTrO IMpeIMeTa COCTOWT B (JOPMUPOBAHUU CHCTEMBI
XUMHUYECKHX 3HAHMA — BAXHEWITUX (AKTOB, TOHATHUN, 3aKOHOB W TEOPETUYCCKUX ITOJOXKCHHM,
JOCTYITHBIX OOOOIICHUI MHUPOBO33PEHUYECKOTO XapakTepa, sA3bIka HAyKW, B MPUOOMICHUHM K HAYIHBIM
METOJlaM TIO3HAHMsI MPU M3YyYEHUHU BEIIECTB U XMUMHUYECKUX peakluil, B (HOPMUPOBAHUHM U PA3BUTUU
MO3HABATENIbHBIX YMEHUN U UX MPUMEHEHUH B yueOHO-MTO3HABATEILHON U y4eOHO-UCCIIEI0BATEIbCKOM
JESTEIIbHOCTH, OCBOCHUH TIPABHII O€30MTACHOTO OOPAIIECHHS C BEIIECTBAMH B TIOBCETHEBHOM JKU3HHU.

[Ipu u3ydeHnn XMMHUK Ha YPOBHE OCHOBHOT'O 00IIIero 00pa3oBaHMs BXKHOE 3HAUCHUE TIPHOOpEITH
TaKHE LeIIN, KaK:

— (dopMupoBaHHE MHTEUIEKTYaJIbHO pPAa3BUTOM IJIMYHOCTH, TOTOBOM K caMOOOpa30BaHHUIO,
COTPYJIHUYECTBY, CaMOCTOSATEIHHOMY MPUHATHIO PEHICHU, CIOCOOHOH aganmTHpoBaThCs K OBICTPO
MEHSIOIIMMCS YCIIOBUSIM JKU3HU;

— HampaBJICHHOCTh OOy4YeHUS Ha CHUCTEMAaTHYECKOe MPHOOIICHWE OOYyYaromMXcs K
CaMOCTOSITENIbHON MO3HABaTEeNbHON JAEATeIbHOCTH, HAayYHBIM METOAaM MO3HaHHs, (OPMUPYIOLUIUM
MOTHUBAIIUIO ¥ Pa3BUTHE CITIOCOOHOCTEH K XUMUU;

— obecriedyeHre YCJIOBHM, CIOCOOCTBYIOIIMX MPUOOPETEHUIO  OOYYAIOUIMMKCS — OIbITa
pa3HOOOpPa3HON  JEATETBbHOCTH, TO3HAHUS W CAaMOIIO3HAHMS, KIIOYEBBIX HABBIKOB (KJIFOYEBBIX
KOMIIETEHIIHI ), IMEIOIINX YHUBEPCAIIbHOE 3HAUCHUE JJI PA3IMUHBIX BUIOB JESATEIBHOCTH,

— ¢opmupoBanue oOmie GpyHKIHOHAIBHON U €CTECTBEHHO-HAYYHOW IPaMOTHOCTH, B TOM UHUCIIE
YMEHHH OOBSACHATH, M OLICHUBATh SBJICHHUS OKPYXKAIOMIETO MHpPA, HCIHOJIb3ysl 3HAHHUS U OIBIT,
MOJTy4EHHBIC MTPU U3YyYCHUH XUMUH, IPUMEHAITh X NPHU PEIICHUU MPOOJIEM B MIOBCSTHEBHOM KU3HU U
TPYAOBOM JEATEIBbHOCTH;

— (QopMupoBaHue y O0O0Oy4alOIIMXCA TYMAaHHUCTHUYECKMX OTHOUICHUMW, IMOHUMAaHUS IEHHOCTH
XUMHUYECKHX 3HAHUUM 711 BRIPAOOTKU HKOJIOTMUYECKU IEI€CO00pa3HOro MOBEACHUS B OBITY M TPYAOBOM
JEATEIbHOCTH B LEJISIX COXPAHEHUSI CBOETO 3[I0POBbS U OKPYKAKOLIEH IPUPOIHON Cpebl;

— pa3BUTHEC MOTHBAIIMU K OOYYEHUIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO M CaMOBOCITUTAHUIO Ha
OCHOBE YCBOCHHS OOIIEYEIOBCUSCKUX I[EHHOCTEW, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpOGWiIs U
HAIPaBIEHHOCTHU AalIbHEHIIIET0 00yUEeHHUS.

OO6miee 4McIO 4YacoB, OTBEACHHBIX I M3yYEHUsS XMMUU HAa YpPOBHE OCHOBHOTO OOIETro
oOpasoBanusi, coctaBisieT 136 yacoB: B 8 kinacce — 68 yacoB (2 yaca B Heneno), B 9 kiacce — 68 yacos
(2 yaca B HezieIO).






COJEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHa4ya/IbHbIE XMMHYECKHE TOHSTHS

[Ipeamer xumMuu. Posib XMMHHM B KU3HM 4eloOBeKa. XMMHS B CUCTEME HayK. Tejla U BelllecTBa.
®u3nueckue CBOMCTBA BEIIECTB. ArperaTHoe cocTosiHue BemlecTB. [loHsTHE 0 MeTonax mo3HaHus B
xuMud. Yucteie BeniecTBa U cmecu. CriocoObl pa3ieneHus: cMecei.

ATOMBI U MOJEKyIbl. XUMHUYECKUE 3JIeMEHTbl. CHUMBOJIBI XUMHUYECKUX 3JeMeHTOB. lIpocTeie u
CJIOKHBIE BEeUIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumunyeckass (opmyna. BalleHTHOCTh aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH IOCTOSHCTBA
cocraBa BeulecTB. OTHocUTeNbHAsE aTOMHass Macca. OTHOCUTENbHAs MOJIEKYJsipHas Macca. MaccoBas
JI0JISI XUMUYECKOT0 3JIEMEHTA B COEIMHEHUH.

KonuuectBo BemectBa. Mosb. MonsipHass macca. B3aumocBsi3b KOJNMYECTBAa, MAcChl U YHUCIA
CTPYKTYPHBIX €IWHUII BelecTBa. Pacy€rel mo Gpopmysiam XUMHUYECKUX COCTUHEHUH.

Ou3nyecKkue U XMMUYECKHUE SIBICHUSA. XUMHUYECKasl peaklys U e€ NpU3HaKu. 3aKOH COXPaHEHUs
Macchl BeHIECTB. XWMHYeCKHe ypaBHeHUs. Kiaccuukanmusi XUMHUYECKHX peakiuil (coeanHeHwus,
pa3ioKeHHM S, 3aMeIeHUs, 0OMEHA).

Xumuueckuii Ixcnepumenm:

3HAKOMCTBO C XHMMHMYECKOM TMOCy[I0#, mIpaBwiaMu paboThl B JjabopaTropuud MU HpUEMAMHU
oOpamieHus ¢ J1abopaTopHbIM 000pPYJOBaHNEM, U3YUCHHE M OMUCAaHNE (PU3NYECKUX CBOMCTB 0Opa3IoB
HEOPraHMYECKUX BEIECTB, HaOmoaeHne (Qu3ndeckux (MIaBIeHHE BOCKA, TasHUE JIbJla, PACTHpPAHUE
caxapa B CTyIKEe, KUIIEHUE M KOHJEHCALMs BOJbl) U XUMHUYECKHX (TOpEHUE CBEYM, IMPOKATMBAHUE
MEJHON IIPOBOJIOKH, B3aUMOJIEHCTBUE MEJIa C KUCIIOTOM) IBJICHU, HaO/II0I€HNE U ONMCaHuE IPU3HAKOB
NPOTEKaHUs XUMHUYECKHUX peakuuii (pas3liokeHHe caxapa, B3aUMOJICHCTBHUE CEPHOM KHUCIOTHI C
xjopusioM Oapus, pasznoxkenue ruapokcuaa meau (II) mpu HarpeBaHuu, B3aMMOJEHCTBHE XKele3a C
pactBopoMm conu wmenu (II), u3ydeHuwe cmocoboB paszieneHUs cMeceld: C IOMOIIBI0 MAarHuTa,
¢ubTpOBaHME, BhIIAPUBAHNE, AUCTUILIALNA, XpoMaTorpadus, IpoBeJeHUE OYUCTKH IOBAPEHHOMN COJIH,
HaAOJIIOJIEHUE U ONMCAaHUE PE3YIbTaTOB IPOBEICHMS OIBITA, WJUIFOCTPUPYIOLIETO 3aKOH COXpPaHEHUS
MAacchl, CO3/IaHHE MO/JIENIe MOJIEKYI (LIIapOCTEPKHEBBIX ).

BaskHeiinue npeacTaBuTe I HEOPraHU4eCKMX BelleCTB

Bo3nyx — cmech razoB. CocraB Bo3gyxa. Kuciaopon — 371eMEHT M HpPOCTOE BEILECTBO.
Haxoxnenne kucimopoga B mpupoze, (uU3MyYecKhe M XUMHUECKHE CBOWCTBA (pPEAKIMH TOPESHHS).
Oxcunpl. Ilpumenenue kuciopoga. CrocoObl modydeHHs KHClIopoAa B Jjaboparopud U
npoMeInuieHHOCTH. KpyroBopoT kucnopoza B npupoze. O30H — asioTponHast MOAU(PHUKAIUS KUCIOPOa.

TermnoBoit  >PQexT XUMHUYECKOH peakuuu, TEPMOXMMUYECKHE YpaBHEHHUS, OK30- U
OHIO0TEPMUYECKUE PEaKIUU. TOMIMBO: Yrojb U METaH. 3arpsi3HEHUE BO3/1yXa, YCUJIEHUE MapHUKOBOTO
a¢dexTa, pazpylieHre 030HOBOTO CJIOSI.

Bonopon — snemeHT u mpoctoe BemecTBo. HaxokaeHue Bojopona B mpupojne, pU3ndeckue u
XMMHYECKHE CBOMCTBA, IPUMEHEHHE, CIIOCOOBI oyyeHus. KucioTel u comu.

MousipHblii 00BEM ra3oB. PacuéTbl N0 XMMUUYECKUM ypaBHEHUSIM.

®dusnyeckue cBoucrBa BOoAbl. Boma kak pactBopurenb. PactBopel.  Hacelmenuble u
HEHACBIIICHHbIE PacTBOPbI. PacTBOpUMOCTh BelIECTB B BOJE. MaccoBasi J0Jsl BELIECTBA B PacTBOPE.
Xumudeckue cBoiicTBa Boabl. OcHoBaHus. Ponb pacTBOpoB B Mpupoje M B KU3HU YEJIOBEKA.
KpyroBopot Bojbl B ipupoe. 3arpsi3HeHUe NpupoAHbIX BoJ. OXpaHa U OUYMCTKA IPUPOIHBIX BOI.



Knaccudukanus  Heopranuueckux coeauHeHuid.  Oxcuabl.  Krnaccudukamuss — OKCHIOB:
coneo0Opa3yromme (OCHOBHBIE, KHCIOTHBIC, aMmM(oOTepHbIe) W HecoyieoOpasyronme. HomeHkimatypa
okcu10B. du3nueckre U XMMUUECKHUE cBOicTBa Okcu10B. [losyueHne okcuaos.

OcnoBanus. Knaccudukaiysi ocHoBaHUI: METOYU U HEPACTBOPUMbIE OCHOBaHUs. HomeHkmarypa
ocHoBaHuM. DU3nyecKue U XUMUYECKHUE CBOKMCTBA OCHOBaHUM. [lonyyeHne ocHoBaHUA.

Kucnotel. Knaccudukauuss xucnor. Homenknarypa xkucinor. Dusnueckue W XHUMHUYECKHE
cBoiicTBa KucioT. P akruBHoctu metauioB H. H. bekerosa. Ilomyuenue Kucior.

Comu. Homenknarypa coneil. @usnueckue 1 XUMHUYECKUE CBOMCTBA coliel. [lomyuenue conen.

['eneTnueckas CBA3b MEXAY KJ1aCCAMU HEOPraHUYECKUX COCTUHEHUM.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIpE/EICHUE COJAEPKAHMUSI KHUCIOpoJa B BO3/AyXe, IOJy4YeHHUE, coOHpaHHe,
pacro3HaBaHHE U U3YUYCHUE CBOMCTB KUCIOPOAa, HAOI0IeHHUE B3aUMOICHCTBUS BELIECTB C KUCIOPOAOM
U yCIIOBUSI BOBHUKHOBEHUS U MpEKpalleHus ropeHus (moxapa), 03HakOMJICHHE ¢ 00pa3liaMyu OKCUIIOB U
ONKCaHHE WX CBOWCTB, MOJIydeHHE, COOMpaHWe, PACMO3HABaHWE W H3YYCHHE CBOMCTB BOJOPOJIA
(ropenne), B3aumojeiictBue Bojmopona ¢ okcuaom Menu  (II)  (BO3MOXXKHO — HCHOJIB30BaHME
BUJCOMATEPHAJIOB), HAOMIOACHWE O0Opa3loB BEIIECTB KOJIMYECTBOM | MOIb, HCCIIEIOBAaHUE
OCOOCHHOCTEH pacTBOpPEHUSI BEIIECTB C PA3IUYHOUW PACTBOPUMOCTBHIO, MPUTOTOBJICHHE PACTBOPOB C
ONpEeNICNIEHHOW MAacCOBOM JIOJIEM PacTBOPEHHOTO BEIIECTBA, B3aMMOJICMCTBHME BOJBI C METaJIaMU
(HaTpueM U© KanblLMeM) (BO3MOXHO MCIOJIb30BAaHUE BUJIEOMATEPHAIIOB), HUCCIIEOBaHHE 00pa3LoB
HEOPraHMYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, HAONIOACHHME HM3MEHEHHs] OKpAacKM HHAMKATOpPOB B
pacTBOpax KHCJIOT M Ienouel, u3yueHue B3aumozeiictBus okcuaa meau (II) ¢ pactBopom cepHoit
KHUCJIOTBI, KUCJIOT C METallJlaMHu, peakUuil HEeWTpaJin3aluy, MOJIYyYeHHE HEpPAcTBOPUMBIX OCHOBAaHUH,
BBITECHEHUE OJIHOT'O METajljla JPYTUM U3 pacTBOpa COJIM, PELICHHE SKCIEPUMEHTAIbHbBIX 33a4 110 TeEME
«BaxHelmue Ki1acchl HEOPraHUYECKUX COSTUHEHUI».

Ilepunoanyeckunii 3axkoH u Ilepuoagmueckasi cucrema xumudeckux 3jementoB . H.
MenpaeneeBa. CrpoeHue aToMoB. XHMMHYeCKasd CBfA3b. (OKHCIMTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBpie MOMBITKM KJIACCU(UKALUM XUMHUYECKUX 3jieMeHTOB. [loHsSTHE O TIpynmax CXOAHBIX
9JIEMEHTOB (ILEJOYHbIE M MIENIOYHO3EMENbHbIE METAlUIbl, TaJOreHbl, MHEPTHBIC Ta3bl). DIEMEHTHI,
KOTOpBIE 00pa3yroT aM(pOTEepPHBIE OKCUABI U THAPOKCUIBI.

[Iepnonnueckuii 3akoH. Ilepmoanueckas cucrema xumuyeckux vieMeHtoB [[. M. Menpeneesa.
Kopotkonepuoanas u nnmuHHonepuoaHas popmsl [lepruoaudeckoil cucTeMbl XUMUUECKHUX JIEMEHTOB /.
N. Menaeneesa. [lepuoas! u rpynnsl. @U3nNUecKUil CMBICI TOPSAIKOBOTO HOMEpa, HOMEpPOB NEPHOJIa U
CPYIIIBI 3JIEMEHTA.

Crpoenue aromoB. CocrtaB aTtoMHbIX szep. M3orombl. DnekTpoHbl. CTpoeHHE 3JIEKTPOHHBIX
000s0uek aToMoB TepBbIX 20 xuMuueckux 3meMeHToB llepuonnueckoit cucremst Jl. M. Menpeneena.
XapakTepucTuka XHMHUYECKOrO0 3JIeMEHTa o ero mnojoxxkeHuro B llepuogmueckoit cucreme J[. H.
Menneneena.

3aKOHOMEPHOCTH M3MEHEHMsI pajuyca aTOMOB XUMHYECKHX JJIEMEHTOB, METANIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB I10 IPYIIIaM U MEpUoiaM.

3nauenue [lepuoanueckoro 3akoHa u Ilepuonnueckoi CUCTEMBI XMMUYECKHX 3JIEMEHTOB IS
pa3BuTus Hayku U npaktuku. [. 1. MennaeneeB — yu€Hbli U TpaXaaHuH.

Xumudeckasi cBsi3b. KoBaneHTHas (MoJisipHAsi U HEMOJSIpHAs) CBsA3b. DJIEKTPOOTPUIIATEIHLHOCTH
XUMHUYECKHX 3JIeMeHTOB. VloHHast CBSI3b.

Crenenb oxucieHus. OKUCIHUTENIBHO--BOCCTAHOBUTENbHBIE peakuuu. lIpouecchl okucineHus u
BOCCTaHOBJIEHUs. OKUCIUTEIN U BOCCTAHOBUTEIH.



Xumuueckuit yIxcnepumenm:

W3y4eHHE 00pa3lloB BEIICCTB METAUIOB M HEMETAJUIOB, B3aWMOJCHCTBHE THAPOKCHIA ITUHKA C
pacTBOpamMu KHUCJIOT W IIEJI0YEH, MPOBEACHHUE ONBITOB, MIUTIOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIIBHO-
BOCCTAHOBUTEIBHBIX PEaKIMK (TrOpEHUE, PEAKIIUH PA3IOKECHUS, COSTUHEHUS).

Mesicnpeomemmnvwie ceasu

Peanuzanust MeXNpeaMETHBIX CBS3€HM MPU M3YyYEHUU XMMHH B 8 Kjacce OCYLIECTBISIETCS 4epes
UCIIOJIb30BaHUE Kak OOIMUX €CTeCTBEHHO--HAYYHBIX TIOHATHH, TaK W TIOHSATHH, SIBJISFOIIAXCS
CHUCTEMHBIMU ISl OTAENbHBIX IPEIMETOB €CTECTBEHHO--HAYYHOIO LIMKJIA.

OO01mue ecTeCTBEHHO--HAy4YHbIE TMOHSATHUS: HAy4dHbIM (hakT, TUMoTe3a, TEOpHs, 3aKOH, aHAIU3,
CUHTE3, KiaccuuKanus, MepuoguIHOCTb, HAOIIO/IEHUE, SKCIEPUMEHT, MOJACIUPOBAHUE, U3MEPEHHUE,
MOJCJb, SIBJICHHE.

®du3nka: Matepus, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, NOH, HYKJIMJI, U30TOIIbI, PAIUOAKTUBHOCTD,
MOJIEKYJa, SJEKTPUYECKHU 3apsiji, BELIECTBO, TENO, 00bEM, arperaTHOE COCTOSIHME BEIIECTBa, ras,
bu3nYecKue BeTUYNHBI, UHUIIBI U3MEPEHUsI, KOCMOC, IIaHETHI, 3BE3/1b1, COTHIIE.

buonorus: porocunres, npixanue, ouocdepa.

I'eorpadus: armocdepa, rumpochepa, MUHEPATbI, TOPHBIE TOPOJILI, IMOJIE3HBIE HCKOIAEMBbIC,
TOIUIMBO, BOJHBIE PECYPCHI.

TOIUIMBO, BOJHBIE PECYPCHI.



INIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 110 XUMHUU HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30BAHMUA

JIMYHOCTHBIE PE3YJIBTATbHI

JIMuYHOCTHBIE PE3YIbTAThl OCBOCHHUS MPOTPAaMMBbl OCHOBHOTO OO0IEro oOpa3oBaHUs JOCTUTAIOTCS B
xoje oOyueHHs XUMHUU B €IUHCTBE Yy4eOHOW W BOCHUTATENBHOM [EATEIHHOCTH B COOTBETCTBUU C
TPaJULIMOHHBIMU  POCCUHCKMMM  COLUOKYJIbTYPHBIMM U  JyXOBHO-HPABCTBEHHBIMU  LIEHHOCTSMH,
NPUHSATHIMU B OOIIECTBE MPaBHJIAMH U HOPMaMH MOBEJICHHS U CIIOCOOCTBYIOT MPOIleccaM CaMOTIO3HAHMS,
CaMOpPa3BUTHA U COLUATM3AIUU 00YJaIOIINXCS.

JIM4HOCTHBIE PE3yNbTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOIIMXCS PYKOBOACTBOBATHCA CHUCTEMOM
MO3UTUBHBIX LIEHHOCTHBIX OPUEHTALMN U PACHIMPEHUE ONBITA JIEATEIbHOCTH Ha €€ OCHOBE, B TOM YHUCIIE B
YacTH:

1) naTpHOTHYECKOr0 BOCIMTAHUS:

LEHHOCTHOTO OTHOLIEHUS K OTE€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY M HAYYHOMY HACIIEUIO,
MOHMMAHUS 3HAUYEHUS XUMHUYECKOW HAayKd B JKU3HM COBPEMEHHOIO OOIECTBA, CIOCOOHOCTH BIAJIETh
JIOCTOBEpHOM MH(OpMAIIUEl O MepeAOBBIX JOCTHKEHHUSIX U OTKPBITUSX MUPOBOM M OT€UECTBEHHOU XUMMUH,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00 YCTpOICTBE MUpa M 00IIeCTBA;

2) rpaJaaHCKOr0 BOCIIUTAHMS:

IPEJICTABICHUSI O COLMAIbHBIX HOPMAaX M MpPaBUIaX MEXKJINYHOCTHBIX OTHOIIEHHWH B KOJUIEKTHBE,
KOMMYHHKATHBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO TOJIC3HOH, YIEeOHO-HCCIIEI0BATEIBCKOM, TBOPUCSCKOM
U Jpyrux BHUJAX JEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HON COBMECTHOH JESTENbHOCTH TpHU
BBIMIOJTHEHUH y4eOHBIX, MMO3HABATEIbHBIX 33/1a4, BBIOJHEHUU XWMUYECKUX HKCIIEPUMEHTOB, CO3/IaHUU
y4eOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOIMOHMMAHHUIO U B3aMMOIIOMOIIM B IpoIlecce IToW yuyeOHOU
JESITEIbHOCTH, TOTOBHOCTU OLIEHMBATh CBOE IOBEJIEHUE M IIOCTYNKHM CBOMX TOBAapHILUEd C IMO3ULUU
HPABCTBEHHBIX U IIPABOBBIX HOPM C YYETOM OCO3HAHMUSI ITOCIIECTBUI TOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TO3HAHHUA:

MHUPOBO33PEHUYECKHUE IPEACTABICHUS O BEUIECTBE M XHWMHUYECKOW pEaklUHUH, COOTBETCTBYIOIIHE
COBPEMEHHOMY YPOBHIO Pa3BUTHUSl HayKU U COCTABIISIFOIIME OCHOBY JJISi IOHUMAaHUS CYIIHOCTH Hay4HOM
KapTUHBI MHpA, TMPEACTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PA3BUTHUS TNPHUPOJIBI, B3aUMOCBS3SIX
YeJI0BeKa C IPUPOJHOU CPEAOH, O POJIM XUMHH B IO3HAHUU ITUX 3aKOHOMEPHOCTEH;

MO3HAaBaTelIbHbIE MOTHBHI, HAMPABJICHHBIC HA MOJyY€HHUE HOBBIX 3HAHUU MO XWMHUHU, HEOOXOIUMbIE
Ui OOBSICHEHUS HAOJIOaeMBIX MPOIECCOB W SIBJICHUHW, I03HABATEIbHOH, WH(MOPMAIIMOHHONH W
YUTATEIIbCKOM KyJIbTYpHl, B TOM YHCJE HABBIKOB CaMOCTOSITEJILHOH pabOThl C y4eOHBIMH TEKCTaMH,
CIIPABOYHOM JIUTEPATYPOU, JOCTYITHBIMH TEXHUUECKUMHU CPEICTBAMU HH(GOPMAIIMOHHBIX TEXHOJIOTHIA;

UHTEpeC K OOYyYeHHMIO U T[O3HaHUIO, J0OO03HATENBHOCTh, TOTOBHOCTH U CIIOCOOHOCTH K
caM00Opa3OBaHMIO, TMPOEKTHOM M UCCIIENOBATEIbCKOM JACATENHHOCTH, K OCO3HAHHOMY BBIOODY
HAINpaBJICHHOCTH W YPOBHsI 00yUEHUS B TAJIbHEHIIEM;

4) popMupoBaHus KyJbTYpPbI 310POBbA:

OCO3HAHUE LIEHHOCTU JKHU3HU, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY 3/I0POBbIO, YCTAHOBKHM Ha
3I0pOBBIN 00pa3 JKW3HM, OCO3HAHME IOCIEACTBUI M HENPUSITHE BPEIHBIX MPHUBBIUEK (YIMOTpEOICHHS
QJIKOTOJIsI, HAPKOTUKOB, KypeHHS), HEOOXOIMMOCTH COOJIIOICHHS TPaBHII O€30ITaCHOCTH IIpY OOpaIeHUH C
XUMHUYECKHMH BEIIECTBAMH B OBITY U peaibHOU KU3HU;

5) Tpy10BOro BOCIIUTAHMA:

UHTEpEC K MPAKTUIECKOMY M3YUEHHUIO Mpodeccuii U Tpyna pa3IudHOro poja, YBaXXEHHE K TPyLy U
pe3ysibTataM TPYyJOBOW JEATEIbHOCTH, B TOM YHCJIE HAa OCHOBE NPUMEHEHHS IPEIMETHBIX 3HaHWM IO



XMMHH, OCO3HAHHBIM BBIOOP HMHIMBUAYAJIBHOW TPAEKTOPUU MPOAOIDKEHHMS 00pa3oBaHHUA € Y4ETOM
JMYHOCTHBIX MHTEPECOB U CIIOCOOHOCTU K XUMHH, OOLIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH, YCIIEIIHOM
npo(hecCHOHANBHOM AESITENbHOCTH M Pa3BUTHUS HEOOXOAMMBIX YMEHHIl, TOTOBHOCTh alallTUPOBAThCSA B
npodeccuoHanbHOM cpene;

6) 3K0JI0TrMYeCKOr0 BOCTIUTAHMS:

9KOJIOTHYECKH 11€7ecO00pa3Hoe OTHOLIEHHE K NPUPOJE KaK UCTOYHUKY JKU3HU Ha 3eMjie, OCHOBE €€
CYIIECTBOBaHMS, IMOHMMAaHHE LEHHOCTH 3J0pOBOro M Oe3omacHOro oOpas3a J>KU3HH, OTBETCTBEHHOE
OTHOIIEHHE K COOCTBEHHOMY (H3MYECKOMY ¥ TICHUXHYECKOMY 3[0POBBIO, OCO3HAaHHE IICHHOCTHU
coOJIto/IeHHsI MpaBuJl O€3011aCHOrO IMOBEJEHUsA IpH paboTe ¢ BEIIECTBAMH, a TakXe B CHUTYyalusX,
YTPOKAIOIIUX 310POBBIO U KU3HU JIIOJEH;

CIIOCOOHOCTH MPUMEHATh 3HAHMS, IOJy4yaeMble NpPU H3YYEHUHM XHUMHUH, JUIS pelIeHUs 3ajad,
CBSA3AHHBIX C OKpY)KAlOLIEH INPUPOJHOM CPENOM, Ul NOBBIIMICHUS YPOBHS JKOJOTMYECKOM KYJIBTYpHI,
0CO3HaHMS IN100AJIBHOI0 XapaKTepa 3KOJOIHUECKUX MPOOJIeM M IyTel UX pelIeHusl MOCPEICTBOM METO/I0B
XMMHMH, OKOJOTMYECKOIO  MBIIUICHUS, YMEHHsS PpPYyKOBOJICTBOBaTbCS UM B  II03HABATEIbHOM,
KOMMYHUKAaTUBHOM Y COLMAJIBHOM IIPAKTHUKE.

METANPEIMETHBIE PE3YJIbTATHI

B cocraBe MerampenMeTHBIX ~pe3yJabTaTOB  BBIICJIAIOT 3HAYMMble s (OPMHPOBAHUSA
MHUPOBO33PEHUS OOILEHAYYHbIE MOHATHUS (3aKOH, TEOpHs, NPUHLMUI, THIIOTe3a, (akT, CUCTeMa, MpoLece,
OKCIEPUMEHT U JpPYroe.), KOTOpPbIE HCHOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX NpeaMeTax u
MO3BOJIIIOT Ha OCHOBE 3HAHUU U3 3TUX NPEIMETOB (POPMHUPOBATH MPEICTABICHUE O LIEJIOCTHON Hay4HOMH
KapTHUHE MHpa, M YHUBEpcajbHble YyueOHble JeicTBUs (IIO3HABaTElbHbIE, KOMMYHHKAaTHBHBIE,
pEryJsSTHBHbIE), KOTOpble o0ecreuynBaoT (HOPMUPOBAHME TOTOBHOCTM K  CAMOCTOSITEIbHOMY
IUTAHUPOBAHMIO U OCYLIECTBIICHUIO YU€OHOU NEATEIbHOCTH.

ITo3naBaTe/IbHbIE YHMBepcAJIbHbIE YUeOHbIe AeliCTBUS

ba3oBrble JJornyeckue 1eMcTBUA:

YMEHMS UCIOJIb30BaTh MPUEMBI JIOTHYECKOTO MBIIIEHUS TP OCBOCHUM 3HAHUI: PaCKpPBIBATh CMBICII
XMUMHUYECKHX HNOHATUH (BBIIENATH UX XapaKTEpHble NMPU3HAKH, YCTAHABIMBATH B3aMMOCBS3b C APYTUMH
TOHATUSMH), HCIIOJIIB30BaTh TOHATHA Ui OOBSCHEHUS OTICNbHBIX (PAKTOB W SIBICHUH, BHIOWpATh
OCHOBAHMA W KpPHUTEPUM I KIacCU(UKALUM XUMHUECKUX BEUIECTB W XHMHYECKHUX peaKIuii,
yCTaHaBJIMBaTh IMPUYUHHO-CICICTBEHHbIE CBSI3U MEXAY OOBEKTaMM H3y4YeHMs, CTPOUTh JIOIMYECKHE
paccyxaeHus (MHAYKTUBHbIE, I€yKTUBHbBIE, 10 aHAJIOTUHU), JI€1aTh BHIBOIBI U 3aKIIOUCHHUS;

YMEHHE NPUMEHSTh B MPOLECCE IMO3HAHUS MOHATHS (IpeaIMETHble M MeETalpeIMETHbIE),
CHUMBOJIMUYECKHE (3HAKOBBIE) MOJIENH, UCIIOIb3YEMbIE B XUMHUH, IPe0OPa30BbIBaTh HIMPOKO MPUMEHSIEMBIC B
XMUMHUH MOJIENIbHbIE MPEACTaBIECHUS — XUMUYECKUH 3HAK (CHMBOJI 3JI€MEHTa), XMMUYecKas (Gopmyna U
ypaBHEHHE XMMUYECKOH peakuu — IpH pelIeHHH Y4eOHO-TIO03HABaTEIbHBIX 3aJad, ¢ Y4ETOM I3THUX
MOJICJIBHBIX IPEACTABICHUN BBIABISITH M XAPAKTEPU30BaTh CYLICCTBEHHBIE IIPU3HAKA HM3Yy4aeMbIX
O0OBEKTOB — XHUMHUYECKUX BEHIECTB WU XHUMUYECKUX pEaKIUi, BBIABIATH O0OIIME 3aKOHOMEPHOCTH,
IIPUYUHHO-CJIEICTBEHHBIE CBA3U U IPOTUBOPEUMS B U3y4aEeMBIX IIpOLECCaX U SIBICHUSIX.

ba3oBble nccienoBarebcKue 1eHCTBUS:

YMEHHUE HCIIOJIB30BaTh IIOCTABJICHHBIE BOIIPOCHI B KAYECTBE MHCTPYMEHTA IO3HAHUA, a TAKXKE B
Ka4ecTBE OCHOBHI JIJIs1 (YOPMUPOBAHUS TUIIOTE3BI IO IPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYIKJICHHIA;

npuoOpeTeHue OmbITa IO IJAHUPOBAHUIO, OPraHU3allMd W  TPOBEJCHUI0 YYEHMUYECKHX
IKCIIEPUMEHTOB, YMEHHE HAOIIOIaTh 32 XOJIOM MPOIEcca, CAMOCTOSITEIHLHO IPOTHO3UPOBATH €T0 PE3yIbTaT,
dopmynupoBaTh 0000IIEHHUS U BEIBOBI IO PE3yJIbTaTaM MPOBEAEHHOTO OIIBITA, UCCIIEIOBAHMS, COCTABIISATh
OTUET O IPOJEIaHHON padoTe.



PaGora ¢ undopmanmeii:

yYMEHHE BBIOUpPATh, aHATU3UPOBATH U UHTEPIPETHPOBATH UH(GOPMAIIUIO PA3IUYHBIX BUIOB U (HOpM
NPECTaBICHUSA, MOy4aeMyl0 M3 pa3HbIX HUCTOYHHUKOB (HAYYHO-TIONMYJISIpHAs JUTEPAaTypa XUMHUYECKOTO
COJIepKaHUs, CIIPaBOYHbBIE 1MOCOOMs, pecypchl MHTepHeTa), KpUTUYECKH OLICHUBATh MPOTHBOPEUUBYIO U
HEJOCTOBEPHYIO HH(POPMAITHIO;

YMEHHE NPHUMEHATHb pa3lMyHble METOAbl M 3alpoChl MPH MOHMCKE W OTOOpe WHGpOpMAlUU H
COOTBETCTBYIOIIUX JIaHHBIX, HEOOXOMUMBIX JJISi BBINOJTHEHUS YYEOHBIX M TIO3HABATENBHBIX 3a]ad
ONpEeNeNEHHOTO0  THIA, MPHOOpPETeHHWE OmbITa B  OOJACTH  KCIOJIB30BAaHUS  MH(POPMALMOHHO-
KOMMYHHUKATHUBHBIX TEXHOJIOTH, OBJaJeHUE KYJIbTYPOH aKTHUBHOTO HCIOJB30BAHUS PA3IMYHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMPATh ONTHUMANbHYIO (hopMy MpencraBieHus WHGOPMALUU U
WITIOCTPUPOBATH PElIaeMbIe 33/1a4l HECIOKHBIMU CXEMaMH, AHarpaMMaMH, IpyruMu Gpopmamu rpaduku
1 UX KOMOWHALIMSAMH;

YMEHHE HCIOJIb30BaTh U aHAJIN3UPOBATh B Mpollecce yueOHOM U MCCIeI0BATEIbCKON AesITeNbHOCTH
UH(GOPMAIIMI0O O BIMSHUU TPOMBIIUICHHOCTH, CEJIbCKOTO XO3SMCTBA M TPAHCIOPTAa HA COCTOSHUE
OKpY>KaroIIe TPUPOIHON CPEBI.

KoMMyHUKATHBHBIE YHUBeEPCAJIbHbIE YUeOHbI€e TeiCTBUSI:

YMEHHS 3aJ]aBaTh BOIPOCHI (B XOJ€ Auajora u (Win) JUCKYCCHH) MO CYIECTBY 00CY>KIaeMOW TEMBI,
(bopMyITUpOBaTh CBOM MPEIOKEHHUS OTHOCUTENIBHO BBIMOJIHEHUS PEIOKEHHON 3a1a4H;

YMEHHUSI TIPENCTABIATh IOJNyYCHHBIC pPE3yJbTaThl IMO3HABATEIBHON JESITEIBbHOCTH B YCTHBIX W
NUCHMEHHBIX TEKCTaX; JeNlaTh IPE3CHTALUI0 PEe3yJbTAaTOB BBIMOJHEHUS XUMHUYECKOTO SKCIEPUMEHTa
(;1abopaTtopHOro ombITa, 1Ta00PATOPHON pabOTHI 1O UCCIIEOBAHUIO CBOMCTB BEIIECTB, yUeOHOTO MPOEKTA);

YMEHHS Yy4eOHOrO0 COTPYAHMYECTBA CO CBEPCTHHKAMH B COBMECTHOW IIO3HABATEIbHOW W
UCCIIEIOBATEIILCKOW JICATEIIbHOCTH TIPU PEIICHHH BO3HHUKAIOMIMX MPOOJeM Ha OCHOBE ydéra OO0muX
MHTEPECOB U COTJIAaCOBaHUS TNO3MLUH (0OCyXJeHHs, OOMEH MHEHHUSMH, «MO3TOBBIC INTYPMBD»,
KOOpJIWHAIMS COBMECTHBIX JCHCTBHH, ONpeAeJeHHEe KPUTEPHEB II0 OIEHKE KayecTBa BBIMOJIHEHHOU
paboThl U ApyTHUE).

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiicTBUS:

YMEHHE CaMOCTOSTENbHO ONPEACTATh eI JeATeIbHOCTH, IUIAHUPOBATh, OCYIIECTBIISTH,
KOHTPOJIMPOBATh M TMPU HEOOXOJAMMOCTH KOPPEKTUPOBATH CBOKO JESATEIHHOCTb, BbIOMpaTh Hambolee
s dexTrBHBIE CTIOCOOBI pelieHUs] YUeOHBIX U MO3HABATEIBHBIX 33/1a4, CAMOCTOSITEIIBHO COCTABIIATh HIIU
KOPPEKTUPOBATh IPEIIOKECHHBI aJrOPUTM JCHCTBUN IPU BBIIOJHEHHUM 33JaHUM C y4ETOM IOJIYy4ECHUS
HOBBIX 3HaHUI 00 M3y4aeMbIX 00BEKTaX — BEIIECTBAX U PEAKIIHUAX, OLICHUBATh COOTBETCTBHUE ITOIYYEHHOTO
pe3ynbTaTa 3asBICHHOW II€TH, YMEHHUE HCIOJIb30BaTh M AHAIM3MPOBATh KOHTEKCTHI, MpeJlaraeMble B
YCIIOBUU 3aJaHHIA.

MNPEIMETHBIE PE3YJIBTATHBI

B cocraBe mpeaMeTHBIX pe3ysbTaTOB 10 OCBOCHHIO 00S3aTENLHOTO COJIEPKaHUs, YCTAaHOBICHHOTO
JaHHOUM (enepanbHOl pabouel TPOrpaMMon, BBIACISIOT: OCBOCHHBIE OOYYAIONIUMUCS HAy4YHBIC 3HAHUA,
YMEHHS U CHOCOObI NeHCTBUH, crienuduyeckue s NpeAMETHON 001acTi « XUMUs», BUIbI A€ITeIbHOCTU
MO TOJIYYEHHUIO HOBOTO 3HAHMS, €r0 HHTEPIpPETAllMU, MPEOoOpPa30BaHUI0 M MPUMEHEHHUIO B Pa3IHMYHBIX
Y4EOHBIX ¥ HOBBIX CUTYAIUSX.

K xonmy oOyuenust B 8 kiacce mpeaMeTHBIE pe3ylbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPa)XaTb
c(hOpMHUPOBAHHOCTH Y O0yUAIOLIUXCS YMEHHI:
pPacKpbIBaTh CMBICT OCHOBHBIX XMMHYECKHX TOHATHUH: aTOM, MOJEKYJa, XUMUYECKHI 3JIEeMEHT, MPOCTOe
BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECh (OJHOPOAHAS M HEOJHOPOJHAs), BaJCHTHOCTb, OTHOCHTEIbHAs
aTOMHasi ¥ MOJEKYJspHas Macca, KOJMYECTBO BEUIECTBA, MOJIb, MOJSpHAs Macca, MaccoBas JOJIs



XUMHYECKOTO DJJIEMEHTa B COCIUHEHUH, MOJSPHBIA O0BEM, OKCHJA, KHUCIOTa, OCHOBaHHWE, COJIb,
AIEKTPOOTPHUIIATENLHOCTD, CTENIEHb OKUCICHHS, XUMUYEeCKasl peaKius, KiaccupuKkalus peakuuid: peakunuu
COEIMHEHUS, PEaKLUU Pa3JIoKEHUs, peakluu 3aMElIeHUs], peakluu oOMEeHa, 3K30- U AHAOTEPMUUYECKUE
peaKnuu, TEIUIOBOM 3PPEKT peakinu, sIpo aToMa, JEKTPOHHBIN CIIOM aToMa, aTOMHAsi OpOUTAIb, PAINyC
aTomMa, XMMHUYECKas CBA3b, MOJSpPHAs W HENOJSIPHAsl KOBAJIECHTHAsl CBSI3b, MOHHAS CBSI3b, MOH, KATHOH,
aHUOH, PACTBOP, MAacCcOBast 10Jis BellecTBa (IIPOLIEHTHAS KOHIIEHTPAIKs) B PaCTBOPE;
WJUTFOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XMMUYECKUX MOHATUI U IPUMEHSTh 3TH IOHATUS IPYU ONTUCAHUU
BEILECTB U UX IPEBPALLECHUN;
UCIOJIb30BaTh XUMUYECKYI0 CHUMBOJIUMKY JAJISi COCTaBIeHHUS (OpMyN BEHIECTB M YPAaBHEHHUH XUMHUECKHX
pEaKLHiA;
OTIpEEIATh BaJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COSAMHEHUSX, CTETICHb OKUCIICHUS 3JIEMEHTOB B
OMHApHBIX COCAMHEHUSX, TPUHAIICIKHOCTD BEIIECTB K ONPENEIEHHOMY KJIACCy COCTUHEHUN IO opMyIaMm,
BU/JI XUMUYECKOU CBSA3U (KOBaJIEHTHAsI U HOHHAsI) B HEOPraHUUECKUX COSAMHEHMSIX;
packpeiBaTh cmbica Ilepuogmueckoro 3akona /JI. . MenaeneeBa: JeMOHCTPUPOBATh MOHUMAaHHE
MEPUOJNYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKUX JJIEMEHTOB OT UX IMOJ0XKeHUs B llepmoamueckoi
CHUCTEME, 3aKOHOB COXPAHEHUsl MACChl BELECTB, MIOCTOSTHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YYE€HHUS,
3aKkoHa ABOrajapo;
OMKCHIBATh U XapaKTepu3oBaTh TaOnuuHyro ¢Gopmy llepuonnyeckoil cucTeMbl XUMUYECKHX 3JIEMEHTOB:
pa3nuyarh MOHATUS «TJIaBHas nmoarpynna (A-rpymma)» u «nobounas noxarpynna (b-rpynma)», mansie u
00JbIINE TEPUOJIbI, COOTHOCUTh 0003HAaYEHMs, KOTOpble UMetoTcsl B Tabnuie «llepuonnyeckas cucrema
xumuueckux snemeHToB JI. W. MeHnneneeBa» C YUCIOBBIMH XapaKTEPUCTHUKAMU CTPOECHUSI aTOMOB
XMMHYECKHX 3JIEMEHTOB (COCTaB M 3apsij sijpa, oOIlee YWCIO 3JICKTPOHOB U paclpeiesieHue UX IO
3JIEKTPOHHBIM CIIOSIM);
KJIACCU(UIIMPOBATH XUMUYECKHE AJIEMEHThI, HEOPTaHUYECKUE BEIECTBA, XUMUUECKHE PeaKIUH (110 YUCITY
¥ COCTaBY YYaCTBYIOIIUX B PEAKIIUU BEIIECTB, IO TEIUIOBOMY 3 (DHeKTy);
XapaKTepu30BaTh (OMUCHIBATh) OOIINEe XUMUYECKHE CBOMCTBA BEIIECTB PA3IUYHBIX KJIACCOB, MOITBEPKIas
ONMCAaHNE IPUMEPAMH MOJIEKYJISIPHBIX YPABHEHUM COOTBETCTBYIOIIMX XUMUUYECKUX PEAKLIU;
IPOrHO3MPOBATh CBOMCTBA BEIECTB B 3aBUCUMOCTH OT HMX KadeCTBEHHOI'O COCTaBa, BO3MOXHOCTU
IPOTEKaHUsI XMMUUYECKUX MPEBPAILEHUI B Pa3JINYHbIX YCIOBUSAX;
BBIUNCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAaccChl BEILIECTB, MACCOBYIO JI0JIF0 XMMHUECKOTO
3JIEMEHTa MO (QopMyJie COEAMHEHMS, MAacCCOBYIO JOJIO BEIIECTBA B PacTBOpPE, MPOBOAUTH PAaCUETHI IO
YPaBHEHUIO XUMUYECKON PEaKIUH;
IPUMEHSTh OCHOBHBIE OIEpPAallUU MBICIUTEIBHON JESATEIbHOCTM — aHajlu3 M CHUHTE3, CpPaBHEHUE,
0000111eHIe, cHCTEeMaTU3alllI0, KIAcCU(UKALINIO, BBISIBICHUE MPUYUHHO--CIEACTBEHHBIX CBSI3ed — s
W3Y4YEHUs CBOMCTB BEIIECTB M XHUMHUYECKUX PEAKLUUN, €CTECTBEHHO-HAyYHbIE METOJbl IO3HAHUS —
Ha0JII0/IeHUE, U3MEPEHNE, MOAEINPOBAHNE, SKCIIEPUMEHT (peasIbHbIN U MBICIIEHHBIH );
CJIeIoBaTh IMpaBWJIaM TMOJb30BAaHUS XUMHUYECKOW MOCYI0H U J1abopaTOpHBIM O0OpYIOBaHUEM, a TaKKe
npaBuiIaM OOpaIeHHs C BEIIECTBAMH B COOTBETCTBHU C MHCTPYKIHUSMH I10 BBIIOJHEHHIO JaO0OpaTOPHBIX
XUMHUYECKHX OTBITOB IO TIOJYYCHHUIO W COOMpAHUIO ra3000pa3HBIX BEIICCTB (BOIOPOJAA M KUCIOPOJA),
IIPUTOTOBJIEHUIO PACTBOPOB C ONPEIEIEHHON MacCOBOU J10JIe pacCTBOPEHHOIO BEIIECTBA, MNIAHUPOBATh U
MIPOBOJIUTh XMMHUYECKUE SKCIEPUMEHTHI MO PACIO3HABAHUIO PACTBOPOB IIEJIOYEH M KUCIOT C MMOMOIIbIO
UH/INKATOpPOB (JIakMyc, (heHONIPTaTCHH, METUIIOPAHK U APYTHE).

K xonmy oOyuenust B 9 kiacce mpeaMeTHBIE pe3ylbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPaXaTb
c(hOpMUPOBAHHOCTH Y O0yUAIOLIUXCS YMEHHI:



PacKpbIBaTh CMBICI OCHOBHBIX XMUMHYECKHMX IOHATUN: XMMUYECKUH 3JIEMEHT, aToM, MOJEKYJa, HOH,
KaTHOH, aHUOH, IIPOCTOE BELIECTBO, CJI0KHOE BEIIECTBO, BAJIECHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD, CTEIIEHb
OKHUCJICHHS, XMMHYECKas peaklus, XUMHUYecKas CBs3b, TEIUIOBOM 3 (EeKT peakuuu, MOIb, MOJSPHBIN
00BEM, pacTBOp, SIEKTPOIMTHI, HEINEKTPOJIUTHI, IIEKTPOIUTHYECKAs] TUCCOLMALNS, PEeAKIMU HOHHOTO
oOMeHa, KaTaln3aTop, XUMHUECKOE pPaBHOBECHE, OOpaTUMbIe M HEOOpAaTHMBbIC PEAKIHUU, OKHCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKLIUU, OKUCIUTEIb, BOCCTAHOBUTEIb, OKUCIICHHE U BOCCTAHOBIICHUE, AJTIOTPOIUS,
aM(pOTepHOCTh, XUMUYECKasi CBsI3b (KOBaJCHTHAs, HMOHHAs, METAJUIMYECKas), KpUCTAIIINYECKas PeIeTKa,
KOppO3Usl METaJNIOB, CIUIaBbl, CKOPOCTh XMMHUYECKON pEaKUuH, NPEAeNbHO JOIyCTHUMas KOHLEHTpalus
ITJIK BewecTna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHITUNA U IPUMEHSATDH 3TH MOHATHUS NPU ONMCAHUU
BEILECTB U UX IPEBPALLECHUN;

UCIOJIb30BaTh XUMUYECKYI0 CHUMBOJIMKY JJISi COCTaBICHHUS (OpMYJ BELIECTB U YPAaBHEHUH XMUMHUYECKHUX
pEaKLHiA;

OINpEENATh BAJICHTHOCTh U CTENEHb OKHUCICHHMS XUMHUYECKHX 3JIEMEHTOB B COCJAMHEHHUSAX PA3IUYHOIO
COCTaBa, NPHUHAJUIEKHOCTh BEUIECTB K OINpEAEIEHHOMY Kiaccy COeAMHEHMH 1o QopmynaMm, BHJI
XUMHUYECKON CBsI3U (KOBaJCHTHAs, MOHHAS, METAJINYECKas) B HEOPraHUYECKUX COCAMHEHUSX, 3apsi HOHA
0 XUMHYECKON (opMyJie, XapakTep Cpelbl B BOJHBIX pPacTBOpax HEOPraHUYECKUX COEIMHEHUH, THUIl
KPUCTAJIIMYECKON PEIETKN KOHKPETHOTO BEIIECTBA;

packpeiBaTh cmbicha Ilepuoguueckoro 3akona JI. M. MenneneeBa U JEMOHCTPUPOBATH €r0 MOHUMAaHHUE:
OTMCHIBATh M XapaKTEepH30BaTh TaONW4HyIO (GopMmy llepnonndeckoil cUCTEMBI XUMHUYECKUX 3JIEMEHTOB:
pa3nuyarh MOHATUS «TJIaBHas nmoarpynna (A-rpymma)» u «nobounas noxarpynna (b-rpynma)», mansie u
0oJbIIME TEpPUONbI, COOTHOCUTH OOO3HAYEHHS, KOTOpbIE HMEIOTCS B NEPUOAMYECKON Tabmuie, ¢
YHUCIIOBBIMU XapaKTEPUCTHUKAMU CTPOCHHSI aTOMOB XMMHUYECKHX AJIEMEHTOB (COCTaB | 3apdl siapa, odiiee
YHUCJIO 3JIEKTPOHOB U PACHPEIETICHUE UX MO AJIECKTPOHHBIM CJI0SIM), OOBSICHATH O0IME 3aKOHOMEPHOCTH B
WU3MEHEHUHU CBOMCTB 3JIEMEHTOB U UX COSAMHEHMH B MpezesiaX MajblX NEPUOAOB U INIaBHBIX MOATPYIII C
Y4E€TOM CTPOCHUS UX aTOMOB;

KJIACCU(UIIMPOBATH XUMUYECKHIE AJIEMEHThI, HEOPTaHUYECKUE BEIECTBA, XUMHUUECKHE PeaKIUH (110 YUCITY
U COCTaBy YYacTBYIOIIMX B pEAKUUU BEHIECTB, MO TEIJIOBOMY 3(PQeKTy, Mo H3MEHEHHIO CTeleHen
OKHCJIEHHUS XUMHUYECKUX 3JIEMEHTOB);

XapaKTepu30BaTh (OMHCHIBATH) OOIIMEe U clenu(UIecKue XUMHUYECKHE CBOMCTBA MPOCTBIX U CIOXKHBIX
BELIECTB, MOATBEPKAasi ONMMCAHUE MIPUMEPAMU MOJIEKYJISIPHBIX U MOHHBIX YPAaBHEHUH COOTBETCTBYIOIIMX
XUMHYECKUX PEAKIIUM;

COCTaBJISITh ypPAaBHEHHUS DJEKTPOIMTUYECKON AMCCOLMAllMM KHUCIOT, IIEJIo4Yell U cojeil, MHojHble U
COKpaIIEHHBIE YpaBHEHHUS pEaKIUii HOHHOTO OOMEHa, YpaBHEHHS pPEaKUWH, IOATBEPKIAIOLINX
CYILIECTBOBaHUE T€HETUUECKON CBSI3U MEXK/Y BEIIECTBAMU PA3JINYHBIX KJIACCOB;

pacKpblBaTh  CYIIHOCTb  OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUN IOCPEACTBOM  COCTAaBJICHUS
AIEKTPOHHOTO ajlaHca 3TUX PeaKIIUii;

IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTHM OT HMX CTPOEHHUSA, BO3MOXHOCTH NPOTEKaHUs
XUMUYECKHUX MIPEBPAILCHHUI B Pa3JIMYHbBIX YCIOBUSX;

BBIYHCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BEIIECTB, MACCOBYIO JOJIFO XMMHUYECKOTO
aneMeHTa no ¢GopMyiie COEIUHEHHs, MAaCCOBYIO JOJIO BEIIECTBA B PAacTBOpPE, MPOBOAUTH PACUYETHI MO
YPaBHEHUIO XUMUYECKON PEaKInH;

coOiroAaTh IMpaBWiia MOJIb30BAHUS XUMHYECKOW MOCYION M JabopaTopHBIM 00OpYIOBaHHEM, a TaKKe
npaBuia OOpAIIeHUs C BEHIECTBAMH B COOTBETCTBHHM C MHCTPYKIUSMH IO BBIOJHEHUIO Ja0OpaTOPHBIX



XUMHYECKHX OIBITOB IO TOJYYCHUIO U COOMPAHHUIO ra3000pa3HbIX BEIIECTB (aMMHAKa U YIIIEKHCIOTO
rasa);

NPOBOJIUTh PEAKIUU, TOJATBEPXKIAIONIME KAYCCTBCHHBI COCTaB pa3IMYHBIX BEIIECTB: PAclO3HABATH
OTIBITHBIM MYTEM XJIOPHI-, OPOMHJI-, HOAMI-, KapOoHaT-, hocdar-, CHITUKAT-, Cyab(aT-, THIPOKCUI-UOHBI,
KaTHOHBl aMMOHHSI W HWOHBl HW3YYCHHBIX METa/NIOB, NPHUCYTCTBYIOIIME B BOJHBIX PAacTBOPAx
HEOPraHMYECKUX BEIICCTB;

NPUMEHSITh OCHOBHBIC OICpAIlMA MBICIUTEILHOW JICATEIILHOCTH — aHAJIW3 W CHUHTE3, CpaBHEHHE,
00001IeHNe, CUCTEMATHU3AIINIO, BBISBICHHEC NMPHUYUHHO-CIICICTBEHHBIX CBS3C€H — JJISi M3YYCHHS CBOHCTB
BEIICCTB M XMMHUYECKUX PEAKIIMH, €CTECTBEHHO-HAYYHBIC METOMbI MMO3HAHUS — HAOIOJICHUE, H3MEPEHNE,

MOJIEIMPOBAHHKE, DKCIIEPMMEHT (PEATBHBIIA M MBICIICHHBIIA ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KVIACC
KoaudecTBO yacoB
Ne HaumeHoBaHue pa3/iesioB U TeM
KonTposabu IIpakTnuec
n/n MPOrpamMmbl Bcero

ble paboThI

KHe padoThl

Pa3znen 1. HepBOHa‘laJIbele XUMHNYECCKHUE ITOHATHUSA

Xumusa — BakHasg 00J1acThb

1.1 €CTECTBO3HAHUS U MPAKTUYECKOU 5 0 2
NEeATEILHOCTH YEI0BEKA
1.2 BemectBa u xuMuueckue peakiuu 16 1 0
Hroro no pazneny 21
Pa3jen 2. BaxkHeiilune npeactaBuTe/ M HEOPraHMYEeCKUX BelIeCTB
Bosnyx. Kuciopon. [Toastie 06
2.1 yx P 6 0 0
OKCHAX
2.2 Bonopoa. Ilonsitue o KUCIo0Tax U CONAX 8 0 1
Bopa. PactBopsl. IToustue 00
23 P 5 | |
OCHOBAHHUIX
OCHOBHBIE KJIaCCHI HEOPTaHUYECKUX
2.4 3 P 1 | |
COEIMHEHUN
Hroro no pazneny 30

Pasznen 3. [lepuoauyeckuii 3axoH u [lepuoguyeckas cucreMa XUMHYECKHX 3JI€MEHTOB
. K. MenaeneeBa. CtpoeHue aToMOB. XUMHYECKAasi CBA3b. OKHUCIUTETbHO-BOCCTAHOBHUTEJI.

peaKun

Ilepronnueckuii 3aKOH U
Ilepronnueckas cucTeMa XUMHYECKHUX

3.1 7 0 0
anemenToB /I. 1. Menpeneena.
Crpoenue atoma
39 Xumuuaeckasi cB3b. OKHCIUTETHHO- g 1 0
' BOCCTaHOBHTEIIBHBIE PEAKIIUH
Hroro no pazneny 15
PesepBHOE Bpems 2 0 0
OBUIEE KOJIMYECTBO YACOB I10 68 4 5

[NPOTPAMME




8 KVIACC

Ne| Jlara Hara Kouus
nm | 1o no Tema ypoka
/| maan pakr ceTBo
y y 4acoB
n
| Beopubiii uncerpykrax no T IIpenmer xumuu. Pons 1
XUMUH B )KU3HM YeJoBeKa. Tena u BemecTna
2 [TonsaTue o MeTo/1ax MO3HAHUS B XUMHUU 1
[TpaxTuueckasi pad Ne 1 «IIpaBuna paboTsl B
3 naboparopuu U IpuéMsl 0OpaIIeHus ¢ 1a00paTOPHBIM 1
000pyIoBaHUEMY
4 YucTteie BemecTBa u cMecu. CriocoObl pa3iesieHust CMecei 1
5 IIpakTuyeckasn padora Ne 2 «Pa3znenenue cmeceil (Ha 1
MpUMepe OYUCTKH MOBAPEHHOM COJIN )»
6 ATOMBI 1 MOJIEKYJIBI 1
7 XUMHUYECKUE dTIEMEHTHI. 3HaKH (CUMBOJIbI) XUMHUYECKHX |
3JIEMEHTOB
[IpocTsle U CIIOXKHBIE BELIECTBA 1
9 ATOMHO-MOJIEKYJISIPHOE YUEHHE 1
10 3aKOH OCTOSIHCTBA COCTaBa BEIIECTB. XUMUYECKAs |
¢dbopmyna. BaJeHTHOCTh aTOMOB XUMUYECKUX JIEMEHTOB
1 OtHocuTtenbHas atroMHast Mmacca. OTHOCUTENTbHAS |
MOJICKYJISIpHAsi Macca
12 MaccoBast J0JIsI XUMHYECKOTO DJIEMEHTA B COSIMHCHUN 1
13 IIpoBepounas padora no teme «llepBoHauasibHbIE |
XUMUYECKHUE TTOHATUSD)
14 KommuectBo BemectBa. Moib. Moutsipaas macca 1
15 OU3NYECKUE U XUMUYECKUE SBICHUSA. XUMUYECKast 1
peakius
16 [Ipu3Haky u ycnoBus NPOTEKAHUSA XUMUYECKUX PEaKLUn 1
17 3aKOH COXpaHEHUsI MAaCChl BEIIECTB. XUMUUYECKHE |
ypaBHEHUS
18 Brruucnenust konmdecTBa, MacChl BEIIECTBA 110 |
YpaBHEHUSM XUMUUYECKUX PEAKIIHi
19 Krnaccudukanus XuMHUECKUX peakiuii (COeTuHEHMs, |
pa3oKeHus, 3aMeIleHus, 00MEeHa)
20 M. B. JIOMOHOCOB — y4Y€HBIH-3HIIUKIIONIEIUCT. 1
O06o0061eHre 1 cucTeMaTH3alus 3HaHU|




KonTpoasnas padora Nel o teme «Beniectsa u

21 XUMHUYECKHUE PEAKIIID)

” Bo3ayx — cmecsk razos. CocraB Bo3ayxa. Kucimoponx —
3JIEMEHT U NpocToe BelecTBo. O30H

3 Ou3nyeckue U XUMUUECKHE CBOMCTBA KUCIOPoa (peakiuu
okucienus, ropenue). [lonsatue 06 okcumax

24 CrniocoOblI MmosTydeHus KUCIopo/ia B 1a00paTopuu U
npoMbIluieHHOCTH. [IpumMeHenne kucnopoaa
TemtoBoit 3 PEeKT XUMUIECKON PEaKIUH, TOHATHE O

25 TEPMOXUMHYECKOM YpaBHEHUH, dK30- UIHIOTEPMUUYECKUX
peakuusax

26 TormBo (HedTh, yroib U METaH). 3arpsi3HEHUE BO3/1yXa,
CIOCOOBI €ro NMpeA0TBpalleHUs

7 [IpakTuyeckas padora Ne 3 o teme «Ilomyuenue u
coOupaHHe KHCIOpO/ia, U3y4YeHUE ero CBOWCTBY

)3 Bonopon — anemenT u npocroe BemiecTBo. Haxoxaenue B
npupoje

79 Ouznyeckue 1 XUMUIECKHE CBOMCTBA BOJIOPO/IA.
[Tpumenenue Boopoaa

30 [TonsaTHe 0 KUCTOTaX U COJIAX

31 CrniocoOslI mostydeHus BOAOPO/a B IabopaTopuu

1 IIpaxTuyeckas padora Ne 4 o reme «llonyyenue n
coOupaHue BOAOPOJa, U3yUEHHE €r0 CBOMCTBY

3 BBoanbiii uHCTpYKTaX 10 Th
MounsipHblii 00BEM ra3oB. 3aKOH ABOraJipo

34 Boruncnenus 00bEMa, KOJIMUECTBa BEIIECTBA ra3a Mo ero
U3BECTHOMY KOJIMYECTBY BEUIECTBA MIIK 00BEMY

35 Boruncnenus 005EMOB ra3oB 10 ypPaBHEHHUIO PEAKIIUU Ha
OCHOBE 3aKOHA 0O0BEMHBIX OTHOIIIEHUI ra30B

36 Dusnyeckue 1 XUMUYECKHUE CBOIICTBA BOIBI

37 CocraB ocHoBanuil. [TonsiTre 00 HHAMKATOPAX

18 Boga kxak pactBopurens. HachblleHHbIE 1 HEHACHIIIEH HbIE
pacTtBOpbl. MaccoBas 70715 BEIIECTBa B pacTBOPE
IIpaxTuyeckas pad Ne 5 no reme «IIpurorosinenue

39 pacTBpOB C ONpeeIEHHON MacCOBOM JI0JIel paCTBOPEHHOTO
BEIIECTBA»

40 Kounrposbnas padora Ne2 no teme «Kucnopon. Bonopos.
Boga»

41 Oxcupsl: cocTaB, KiacCUpUKaIMsi, HOMEHKIIATypa




HOJ'IyLIeHI/IC 1 XMMHYECKHE CBOMCTBA KHCJIOTHBIX, OCHOBHBIX

42 1
1 aM(pOTEPHBIX OKCHUJIOB

43 OcHoBaHMsI: cOCTaB, KIaCCU(pUKAIHS, HOMEHKIATypa 1

44 [Tony4yeHnue u XUMHUYECKUE CBOMCTBA OCHOBAaHUI 1

45 Kucnotsl: coctaB, kinaccudukaius, HOMEHKIATypa 1

46 [Tony4yeHnue u XuMHUYECKHE CBOMCTBA KUCIIOT 1

47 Conu (cpeaHue): HOMEHKIATypa, CIIOCOObI MOTYYESHHUS, 1
XHUMHUYECKHE CBOMCTBA
IMpakTuyeckas padora Ne 6. Pemuenue s3kcriepuMeHT

48 ATBHBIX 337124 110 TeMe «OCHOBHBIE KIIACCHI 1
HEOPraHWYECKUX COCIMHEHUID)

49 ['eneTndeckas CBSI3b MEXAY KJIACCAMH HEOPTaHUYECKUX |
COEMHEHHI

50 O000111eHIE U CUCTEMATHU3aIU 3HAHUI 1

51 Kounrposbnas padora Ne3 no teme "OCHOBHBIE KIacChl 1
HEOPraHWYeCKUX COeIMHEHUMN"

5 [TepBbie TOMBITKY KIACCH(PUKAITUU XUMUICCKUX HIIEMECHTOB. |
[TonsiTHe O rpymmax CXOIHbIX SJIEMEHTOB

53 IIepnonnueckuit 3akoH u Ilepuonnueckas cucrema 1
xuMHu4eckux ayemMeHToB M. . Menaeneera

54 [lepuonpl, rpynmnbl, TOATPYIIIbI 1

55 Crpoenue aromoB. CoctaB aTOMHBIX a1ep. M30Tombl 1

56 CtpoeHue 3JeKTPOHHBIX 000JI0UEK aTOMOB 3JIEMEHTOB |
Ilepnonnueckoii cucrems! 1. 1. Menneneena

57 XapakTepucTUKa XMMHUYECKOT0 JIEMEHTA 110 €ro MOoJI0XKe 1
Huto B [leprnoanueckont cucreme /1. . Menaeneena
3nauenue [lepuonnyeckoro 3aKkoHa Jisl pa3BUTHS HAYKU U

58 npaktuku. [. . MenaeneeB — y4€Hblii, nenaror u 1
rpaxaaHuH

59 DNEeKTPOOTPULIATEILHOCTh AaTOMOB XUMUYECKHUX JIEMEHTOB 1

60 Nonnas xumuyeckas CBsi3b 1

61 KoBasieHTHas nonsipHast XUMH4YECKasi CBA3b 1

62 KoBaneHntHas HenosisipHasi XuMu4ecKasi CBsI3b 1

63 CreneHb OKUCIEHUS 1

64 OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE PEAKIINU 1

65 OKuCIUTENU U BOCCTAHOBUTENIH 1

66 Kounrpoabnas padora Ned4 no teme «CtpoeHue atoma. 1

XHUMHUECKas CBI3h)




67 PesepBHrlit ypok. O6001I€HNE U CHCTeMAaTHU3alHs 3SHAHHMA

68 PesepBHblil ypok. O000MIeHNE U CUCTEMAaTH3AIHs 3HAHU T

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68










