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HOACHUTEJIBHAS 3AIINCKA

[IporpaMmma 1O XMMHM Ha YpPOBHE OCHOBHOIO OOIIEro oOpa3oBaHMs
COCTaBJICHA Ha OCHOBE TpeOOBaHMI K pe3yJibTaTaM OCBOCHHUS OCHOBHOM
o0pazoBaTeIbHOM IPOTrpaMMBbl OCHOBHOTO o01ero oOpasoBaHus,
npeactaBieHHbIx B @I'OC OO0, a Takxke Ha ocHOBE (enepainbHON paboueit
MporpaMMbl BOCIIUTAHUS M C YYETOM KOHUEMIMM MPENnojaBaHusi y4eOHOro
npeaMmera «XuMHs» B 00pa3oBareNbHbIX —opraHusauuax Poccuiickoi
denepaunu.

[Iporpamma mo xumum MaéT MpEACTABICHHE O LEJAX, OOIIel CcTpaTeruu
oOy4eHUsi, BOCIHUTAHUS W PA3BUTUS OOYUYAIOIIUXCS CPEACTBAMU Y4EOHOTO
npeiMeTa,  yCTaHAaBIMBaeT  o00si3aTelbHOE  NPEIMETHOE  COJIep KaHHe,
npelycMaTpUBaeT pacipe/ielieHne ero Mo Kjiaccam M CTPYKTYpUPOBAaHHE I10
pazznenaM M TeMaM MPOTpaMMbl MO XUMHUH, OMNPEIEIseT KOJUYECTBCHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMS, PEKOMEHYEMYIO
MOCJICIOBATENIBHOCTh M3YYCHHUS XUMHU C Y4ETOM MEXKIPEAMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€H, JIOTHKM Yy4eOHOTO TMpolecca, BO3PACTHBIX
0COOEHHOCTEH OO0yYaroluXcs, ONpeaesieT BO3MOXHOCTA MpeAaMeTa s
peanuzanuu TpeOOBaHMM K pe3yjbTaTaM OCBOCHHUS OCHOBHOM 00pa30BaTEIbHOM
IpOorpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHus, a Takke TpeOoBaHUM
K pe3yjibTaTaM OOy4YeHHUss XMMHUHM Ha YpOBHE IeJiell u3ydeHHUs MNpeameTa u
OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEIHLHON JAESTENBHOCTH OOYYaroIIerocs: o
OCBOCHHUIO YUEOHOTO COJEPIKaHMUS.

3HaHWE XUMHUU CIYKUT OCHOBOW JUIisi (DOPMUPOBAHUS MHUPOBO33PEHUS
o0y4aromierocsi, ero NpeCTaBICHUl 0 MaTEpPUATLHOM E€IUHCTBE MHUPA, BAKHYIO
pOJIb UrparoT GOPMHUPYEMBIE XMUMHEH MPEICTABICHUS O B3aMMOIIPEBPAIICHUIX
SHEPTrUU U 00 SBOJIOIUU BEIIECTB B MPHUPOJE, O MYTAX PEIICHUs TII0OATbHBIX
mpo0JIeM YCTOWYHMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOM, DHEPTETHUCCKOM,
MUIIEBON M SKOJOTUYECKON 6€30MacHOCTH, TPOOJIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peaju3allid BO3MOXKHOCTEH I CaMOpa3BUTUA U
dbopMupoBaHUS KyJIBTYphl JUYHOCTH, €€ oOmed u  (QYHKIIMOHAIBHON
IPAMOTHOCTH;

BHOCHUT BKJIaJ B ()OPMUPOBAHME MBIIIJIEHUS U TBOPUYECKUX CIIOCOOHOCTEMN
OoOydJarommXCcs, HABBHIKOB HMX CaMOCTOSITCNIbHOW y4eOHOW JesSTEITBHOCTH,
AKCHEPUMEHTAIBHBIX W HUCCIEAOBATEIbCKUX YMEHUW, HEOOXOAUMBIX Kak B
MOBCE/IHEBHO )KM3HU, TaK U B IPOPECCUOHAIBHON JIEATEeIbHOCTH;



3HAKOMUT CO CHEIU(UKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
LEJIOCTHOTO B3MJIsila HA €AWHCTBO MPUPOABI W  YEJIOBEKA, SBISIETCA
OTBETCTBEHHBIM 3TarioM B (POPMHUPOBAHUU €CTECTBEHHO-HAYYHOU I'PAMOTHOCTH
oOyyJarommxcs;

crocoOCTByeT (hOPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHUSI K €CTECTBEHHO-
HAay4YHbIM 3HAHUSIM, K TMPUPOJAE, K UEJIOBEKY, BHOCHUT CBOM BKJIajJ B
HKOJIOTMYECKOE 00pa3zoBaHUE O0yUaAIOIIUXCA.

JlaHHbIe HarpaBiieHUs] B 00y4eHUU XUMUKU O0ECTIeUUBAIOTCS CHeIU(UKON
CoJiepKaHMsl  yuyeOHOTO TIpeAMeTa, KOTOPBIM SBJSETCS  IEIaroru4ecku
aJanTUPOBAHHBIM OTpa)KeHHEM 0a30BOM HAYKU XMMHH Ha ONpEeIEHHOM dTare
e€ pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOTI'O OOIIEro 0Opa3oBaHMsI OPUEHTUPOBAH
Ha OCBOEHHE OOYYarOIIUMHUCS CHUCTEMbl TEPBOHAYAIBHBIX TMOHSITUH XUMUH,
OCHOB HEOPTaHWYECKOM XHMHUHM U HEKOTOPBIX OT/ACJIBHBIX 3HAUUMBIX TMOHSITUN
OpraHUYeCKOM XUMHHU.

CrpykTtypa coaepkaHusi MporpamMMBbl 110 XUMUU CHOPMUPOBAHA HA OCHOBE
CHUCTEMHOTI0 nojaxojAa K €€ uzyuenuto. CoaepkaHue CKIaJbIBACTCS U3 CUCTEMBbI
NOHATUMA O XHMHYECKOM DJIEMEHTE W BEIIECTBE M CHUCTEMbI TMOHITUH O
xuMudecko peakiuu. OO0e STH CUCTEMBI CTPYKTYpPHO OpraHU30BaHbI IO
OPUHIUITY TOCJIEN0BATEIBHOTO PA3BUTUSl 3HAHUM HAa OCHOBE TEOPETHYECKUX
IpEACTaBICHUN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuomnueckoro 3axkona JI. M. MenaeneeBa Kak OCHOBHOTO 3aKOHA
XUMUU;

— YUYEHHS O CTPOCHUHU aTOMa U XUMHYECKOH CBSI3H;

— TMPEACTABICHUN 00 JIEKTPOIUTHUYECKON TUCCOIMAIMM BEIIECTB B
pacTBopax.

Teopernueckue 3HAHUS PACCMATPUBAIOTCS HA OCHOBE HSMIIUPUYECKH
MOJIYYCHHBIX W OCMBICICHHBIX (DaKTOB, pPa3BUBAIOTCS IMOCJIEIOBATEIHLHO OT
OTHOTO ypOBHA K JPYroMy, BBINONHSAA (PYHKIUHM OOBACHEHHUS W
MIPOTHO3UPOBAHUSI CBOMCTB, CTPOEHUSI U BO3MOXKHOCTEW MPaKTHYECKOTO
MIPUMEHEHUS U TOJIYYEHUS U3yYaeMbIX BEIIECTB.

OcBoeHue mporpaMMbl TIO XUMHU CIHOCOOCTBYET (DOPMUPOBAHHIO
MPEJICTABIEHAS] O XHMHUYECKOM COCTABISAIOIICH HAayYHOW KApTUHBI MHUpa B
JIOTUKE €€ CUCTEMHOUN MPUPO/IbI, IEHHOCTHOI'O OTHONIICHUSI K HAYYHOMY 3HAHUIO
Y METOJIaM MO3HaHUA B Hayke. M3yueHue XuMuu npoucxXoauT ¢ IPUBICUECHUEM
3HAHUW M3 paHee HU3YUYEHHBIX YUYEOHBIX MNpeaMeToB: «OKpYKarolmuil MUpm»,
«buonorus. 5—7 knacce» u «Pusmnka. 7 Kiaccy.



[Ipy wu3yyeHUM XUMHUU MPOUCXOAUT (PopMUPOBaHME 3HAHUK OCHOB
XUMUYECKOM  HAaykKM Kak  OOJacTd  COBPEMEHHOIO  €CTECTBO3HAHUS,
MPAKTUYECKON JESITEIbHOCTH YEJIOBEKAa M KAaK OJHOr0 U3 KOMIIOHEHTOB
MHUPOBOM KYJIBTYphl. 3ajlaua y4eOHOIro MpeaMeTa COCTOMT B (POPMUPOBAHUU
CUCTEMbl XMMHMUYECKHUX 3HAHUM — BaXKHEUIIMX (PAKTOB, MOHATHUM, 3aKOHOB U
TEOPETUYECKUX TOJIOKEHUH, JOCTYNHBIX OOOOIIEHHH MHUPOBO33PEHUYECKOTO
XapakTepa, fA3blka HayKd, B MPUOOIIEHUH K HAyYHBIM METOJaM IO3HAHUS MpU
U3YYEHUU BEIIECTB MU XUMHYECKHUX peakiui, B (POPMHPOBAHHU U PaA3BUTUU
MO3HABATEILHBIX YMEHUN W HMX NPUMEHEHUU B Y4EOHO-TO3HABATEIbHOU H
y4eOHO-UCCIEIOBATEILCKOM IESITEIbHOCTH, OCBOCHHHM TIpaBUi 0€30MacHOro
oOpalleHust ¢ BEIECTBAMH B TTOBCETHEBHOM JKU3HHU.

[Ipy u3ydeHnn XWMHUU Ha YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs
BaKHOE 3HAUYCHHUE PUOOpETN TaKKe IIeJIH, KaK:

— (opMUpOBaHHE WHTEIUICKTYaIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000Opa30BaHUIO, COTPYIHUUECTBY, CAMOCTOSTEILHOMY MPUHITHIO PEIICHUN,
CIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSM JKU3HU;

— HAmNpaBJICHHOCTh OOYYEeHHMS Ha CHCTEMAaTHYECKOE MpHUOOIIEHNE
o0ydJaromuxcs K CaMOCTOSITEIbHON TO3HABATEILHON JEATEILHOCTH, HAYYHBIM
MeToAaM TO3HaHUs, (OPMUPYIOIIUM MOTHUBAIMIO U PAa3BUTHE CIIOCOOHOCTEH K
XUMUH;

—  obecneyeHue YCJIOBHUH, CIIOCOOCTBYIOIIHNX IPUOOPETCHUIO
oOydJarolmUMHCSl  OMbITa  PA3HOOOPA3HOW  JEATENbHOCTH, TIO3HAHHUS W
CaMOIIO3HAHMS, KJIIOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETCHIIUMI), WMEIOIIUX
YHUBEPCAJIbHOE 3HAUYCHHE ISl PA3JIMUHBIX BUIOB JESITEILHOCTH;

— (¢opmupoBaHue o0OmEeH (PYHKIIMOHATLHOW W €CTeCTBEHHO-HAyYHOU
IPAMOTHOCTH, B TOM YHCJIE YyMEHUW OOBSCHITH W OIICHUBATh SIBICHUS
OKPYKAFOIIEr0 MHUPA, UCIIOJb3Ysl 3HAHUS U OIBIT, [OJYYCHHBIE NPU U3YUCHUU
XAMHH, TPUMEHATh MX TPU PEUICHUU MpoOJieM B TOBCEIHEBHOW >KU3HU U
TPYZOBOU JEATEIbHOCTH;

— (dopmupoBaHue y OOy4YalOIIUXCS TyMaHUCTHYECKUX OTHOIICHUH,
MOHUMAaHUS TEHHOCTH XWMHUYECKHX 3HAHWN /i1 BBIPAOOTKH SKOJOTUYECKU
11eJIeCO00Pa3HOTO TIOBEACHHUSI B OBITY W TPYJOBOM JACSATEIBHOCTH B IEIAX
COXPaHEHHUSI CBOETO 3/I0POBbS U OKPYKAIOIIEH IPUPOIHON CPEBI;

— pa3BUTHE MOTHBAIMU K OOYYEHHIO, CIOCOOHOCTEH K CaMOKOHTPOJIIO H
CaMOBOCTIMTAHWIO Ha OCHOBE YCBOCHHS OOIIECUETIOBEUYECCKUX IICHHOCTEH,
TOTOBHOCTH K OCO3HaHHOMY BBIOOpY Tipoduisi W  HAMPaBICHHOCTH
JaJbHEUIIEro 00y4eHHUs.



OOmiee 4yMcao0 4YacoB, OTBEAEHHBIX ISl M3YYEHHsS XHMHHM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBaHus, cocTaBisieT 136 yacoB: B 8 kiacce — 68 yacoB
(2 yaca B Henenmo), B 9 kiracce — 68 yacoB (2 yaca B HECIIO).



COILEPKAHUE OBYYEHUA

8 KUIACC

IlepBoHayaibHbIe XUMHUYECKUE TOHATHUS

[Ipenmer xumun. Posib XuMuM B ’KU3HU YETOBEKA. XUMUS B CUCTEME HAYK.
Tena u BemecTBa. PU3NUYECKUE CBOWCTBA BEIIECTB. ATPETaTHOE COCTOSIHUE
BemiecTB. [loHsATHE 0 METOax MO3HAHUA B XUMHUU. YHCThIE BEHIECTBA U CMECH.
Crnioco0sI pa3eneHus cMece.

ATOMBI U MOJEKYJIbl. XUMHYECKUE HIeMeHThl. CUMBOJBI XUMHUYECKUX
31eMeHTOB. [IpocThie U ClIoOXKHbBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas (opmyna. BaleHTHOCTh aTOMOB XHUMHUYECKHUX 3JIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BemiecTB. OTHOCUTENbHAs aTOMHAs Macca.
OtHOcUTENBHAS MOJIEKYJIsIpHAsi Macca. MaccoBasi 40JIsl XUMUYECKOTO JIEMEHTA
B COCJIMHEHUH.

KonnuectBo BemectBa. Mons. MonspHas wmacca. Bzaumocssizb
KOJIMYECTBA, MACChl M YHWCIA CTPYKTYPHBIX E€IUHMI] BellecTBa. Pacué€rbl mo
dbopmynaM XUMHUUECKUX COCTUHEHUH.

®u3znueckue M XUMHUYECKUE SBICHUA. XHUMHUYECKas peakuus u eé
NPU3HAKK. 3aKOH COXPAHEHHMS MacChl BELIECTB. XHWMHUYECKHUE YpPaBHEHUSI.
Knaccuduxanus XuMu4eckux peakiuil (CoeIMHeHu s, pa3IoKeHUs, 3aMeIIeHHS,
oOMeHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XUMHUYECKOH MOCYOM, MpaBuiaMu paboOThl B TabopaTopuu
u mpuéMamu oOpamieHus ¢ J1abopaTOpHBIM O0OpyAOBaHHWEM, H3YyYCHUE U
omucanne (HU3UYECKUX CBOWUCTB 0Opa3lloB HEOPraHMYECKUX  BEIIECTB,
HabOmonenne ¢pu3ndeckux (IMIaBlieHue BOCKA, TAsTHUE JIb/Ia, pAaCTUpaHUE caxapa
B CTYIIKE, KAIEHUE W KOHJICHCAIUsl BOJbI) U XUMHUUYECKUX (TOPEHUE CBEYH,
MIPOKAJMBAHUE MEIHOW MPOBOJOKH, B3aUMOAECHCTBUE MeJa C KHUCIOTOM)
ABJICHUHN, HAOMIOJEHUWE U ONUCAHWE NPU3HAKOB MPOTEKAHUS XUMUYECKUX
peakiuil (pa3ioKeHue caxapa, B3aUMOJCHCTBHE CEPHOM KUCIOTHI C XJIOPHUAOM
Oapus, paznoxenue ruapokcuna meau (1) mpu HarpeBanum, B3amMojeHcTBHE
xenesa ¢ pactBopoM comu menu (1), n3yuenue cnoco0oB pa3aesieHus cMecei: ¢
MOMOIIBI0 ~ MarHuTa,  (QUIBTPOBAHWE,  BBHIMAPUBAHHWE,  JUCTHILISALINSA,
xpoMartorpadus, MNPOBEICHHE OYMCTKU IIOBAPEHHOW COJM, HAOMIOJECHUE W
OMHMCAaHUE PE3yJIbTATOB MPOBEJICHUS OIbITa, WUIIOCTPUPYIOLIETO 3aKOH
COXpaHEHHMsI MaCChl, CO3/JaHUE MOJIETIEH MOJIEKYJT (IIAPOCTEP>KHEBBIX).

Ba:kHeiline nmpeacTaBuTe/ M HEOPraHUYECKHUX BellleCTB



Bo3nyx — cmeck razos. CoctaB Bo3nyxa. Kucmopon — 351eMEHT U ITpocToe
BemlecTBo. HaxoxkaeHue kuciopojia B Npupoie, PU3MUYECKUE U XUMHUYECKUE
cBoiicTtBa (peakuuu ropenus). Okcuabl. [lpumenenue kucnopona. CrocoOsl
MOJIyYEHHUs KHUCIOpoJa B J1abopaTopuud U MpOMbIIUIeHHOCTH. Kpyrosopor
Kuciopoza B mpupoe. O30H — alioTponHas MoAU(PUKALMS KUCIOPOIa.

TemoBoit 3 PexT XMMUUECKON peakuu, TEPMOXUMUYECKHE YPaBHEHUS,
9K30- M JHAOTEPMHUYECKHE PEAKUMHU. TOIUIMBO: Yrojb M METaH. 3arps3HEHUE
BO3/lyXa, yCUJIEHHUE MapHUKOBOTO 3 (dexTa, pa3pylieHre 030HOBOTO CIIOS.

Bomopon — snemeHT M mpoctoe BemiecTBO. HaxoxzaeHue Bojopona B
npupojsie, (¢GU3MYECKUe U XUMHUYECKHE CBOWCTBA, IPUMEHEHHUE, CIOCOOBI
nosryyeHust. Kuciaortsl u conu.

MomnsipHbiii 00BEM ra3oB. Pac4€Thl MO0 XMMUYECKUM YpaBHEHUSIM.

®dusznyeckue CcBoiCcTBa BOJbl. Boga kak pacTBOpuTesb. PacTBOpBL.
HacellieHHbIE U HEHACHIIIEHHBIE PACTBOPHI. PaCTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBasi 1075 BeIIECTBA B pacTBOpe. XHUMHYECKHE CBONCTBA BOJBI.
OcHoBaHusi. Posib pacTBOpOB B MpUPOAE U B KU3HU 4YesnoBeka. KpyroBopoT
BOJIbI B PUPO/IE. 3arpsi3HEHUE MPUPOAHBIX BoA. OXpaHa U OUKMCTKA NPUPOTHBIX
BOJL.

Knaccuduxkanus neoprannyeckux coenunennit. Oxcupl. Knaccudukanus
OKCUJOB: cojeoOpasyronue (OCHOBHbBIE, KHUCIOTHbIE, aMQOTEepHbIE) U
HecoseoOpasyromue. HomeHnknarypa okxcujoB. DPuznueckrue U XUMHUYECKUE
cBorcTBa OKCUI0B. [loyuenue okcumos.

OcHoBanusi. Knaccudukaiusi OCHOBaHHWI: HIENOYM M HEPACTBOPUMBbIC
ocHoBaHMs. HoMeHknaTtypa ocHoBaHni. PU3NUECKUE U XMMHUYECKUE CBOMCTBA
ocHoBaHuil. [losrydeHne oCHOBaHUI.

Kucnortel. Knaccudukanus kucinor. Homenknarypa kucior. dusnyeckue
U XMMUYECKHUE CBOMCTBA KUCIOT. Pan aktuBHOCcTM MetaimioB H. H. bekerosa.
[Tomydenue KUCIOT.

Comu. Homenknatypa coneil. @u3M4YecKMe M XHMHYECKHE CBOMCTBA
conent. [lonydenue comnen.

I'eneTnueckas CBsI3b MEXKY KJIIACCAMU HEOPTAHUYECKUX COCAUHECHUMU.

Xumuueckuit IKCnepumenm:

KAUECTBEHHOE ONPENCICHHE COJAEPXKAaHUA KHUCIOpoJa B  BO3AYyXE,
MojlyyeHue, coOupaHue, paclo3HaBaHUE M U3YYEHUE CBOMCTB KHUCIOpOA,
HAOJNFOZICHWE  B3aWMOJCHCTBUS  BEIIECTB C  KHUCJIOPOJOM H  YCIIOBHUSA
BO3HUKHOBEHUS M TIpeKpalleHus TopeHusi (TMokapa), O3HAKOMJIEHHUE C
oOpa3llaMyd OKCHJOB M OIKMCAaHWE WX CBOWMCTB, IIOJIy4Ye€HHE, COOMpaHHUeE,
pacrio3HaBaHWE M HW3y4Y€HHE CBOWCTB BOJIOpoJia (TOpeHHUE), B3aUMOJICHCTBHE



Bojopoza ¢ okcunoM meau (1) (Bo3MoxkHO HCTIONB30BaHKE BUIEOMATEPUATIOR),
HaOmoieHe O00pa3loB BEIIECTB KOJIMYECTBOM | MOJb, HCCIEAOBAHUE
OCOOEHHOCTEW pAacCTBOPEHUS BEIIECTB C Pa3IMYHOM PACTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEACIEHHON MAacCCOBOU JOJEH pacTBOPEHHOIO
BEIIIECTBA, B3aMMOJCHCTBHE BOJBI C METa/NIaMH (HATPUEM U KaJIbI[UEM)
(BO3MOXHO HCHOJIb30BaHUE BHUAEOMATEPUATIOB), HCCIEIOBaHUE 00pa3loB
HEOPraHUYECKUX BEIIECTB Pa3IUYHBIX KJIACCOB, HAONIOJACHUE W3MEHEHUS
OKpackd WHIMKATOPOB B pacTBOpax KHUCIOT U WIEJIOYEH, H3y4YeHUE
B3aumoeicTBus okcuaa menu (ll) ¢ pactBopoMm cepHOIl KHCIOTBHI, KHCJIOT C
MEeTaJIaMU, PEAKLINI HeUTpanu3aluu, MoJIy4eHue HEpaCTBOPUMBIX OCHOBAHUM,
BBITECHEHHE OJIHOTO METajla JpyrMM M3 pacTBopa COJIM, pEILICHHE
AKCIIEPUMEHTAJIbHBIX 3a7ay Mo TeMe «BakHeime KiIacChl HEOPraHUYECKHUX
COECIMHEHUI).

IHepuoagnuecknin 3axkoH u Ilepuognueckasi cucremMa XHUMHYECKHX
ieMenToB JI. . MenneneeBa. CtpoeHne aTtoMoB. XUMHYECKasi CBA3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIE PEAKIIUNT

[lepBble MOMBITKH KiacCU(PUKAIIUA XUMHUUYECKUX AJIeMEHTOB. [loHsTHe 0
IPYIIAaxX CXOAHBIX AJIEMEHTOB (ILIEJIOYHBIE U WIEJOYHO3EMEIbHBIE METAJLIBI,
raJIOreHbl, MHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpble 00pa3zyroT amdorepHbie
OKCHUJIbI U TUAPOKCHU/IBI.

[lepuoguueckuii 3axoH. [lepuoandeckas cucreMa XMMUYECKHX 3JIEMEHTOB
H. WN. MenneneeBa. KopoTkonepuoaHas # JIMHHONEpHOIHAS (OPMBI
[lepuonuueckoin cucrtembl xumuueckux »diemeHToB JI. WM. Menneneena.
[Tepuoner u rpynnbl. DU3HMYECKHM CMBICT MNOPSJAKOBOIO HOMEpA, HOMEPOB
NEPUOJIA U TPYMIIbI 3JIEMEHTA.

Crpoenune artomoB. CocTaB aTOMHBIX sijep. M30Tomnbl. DIEKTPOHBI.
CtpoeHne AIeKTPOHHBIX 000JI0YEK aTOMOB TEPBBIX 20 XMMHYECKUX DJIEMEHTOB
[Tepuonnueckon cuctemsl Jl. 1. Menaeneesa. XapakTepucTUKa XUMUYECKOTO
3JIEMEHTA 110 ero nosoxxenutro B [lepuonnueckoii cucreme /1. . Menneneena.

3aKOHOMEPHOCTH M3MEHEHUSl paJyca aTOMOB XUMUYECKUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAUIMYECKUX CBOMCTB 110 TPYIIaM U NEPUOJaM.

3nauenue Ilepumonnueckoro 3akoHa u llepuonnueckoil cUCTEMBI
XUMHUYECKHX 3JIEMEHTOB JJIsl Pa3BUTHs HAayku U npaktuku. . 1. MenneneeB —
YUYEHBIN U TPAXKJAHUH.

Xumunueckass cBsi3b. KoBaneHTHas (ToJisipHass W HEMOJSIpHAsi) CBSI3b.
DNEKTPOOTPUIATEIBHOCTh XUMUUECKUX JIEMEHTOB. IOHHas CBS3b.

Crenenp  okucieHus. OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE  PEAKLIMU.
[Ipoueccrl OKMCIEHUS U BOCCTAHOBIIEHUSA. OKUCIUTENN U BOCCTAHOBUTENH.



Xumuueckuit IKcnepumenm:

M3yueHHE 00pa3loB BEIIECTB METAIOB U HEMETAJIOB, B3aUMOJICHCTBUE
TUAPOKCHIA IIMHKA C PAacCTBOpPAMHU KHCJIOT WU IIEJIOYEH, NPOBEIACHUE OIIBITOB,
WUTIOCTPUPYIOIIUX TPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX —PEAKIIHI
(ropenue, peakinu pa3ioKeHUs, COSTUHEHUS ).

Meosicnpeomemmnuie ceazu

Peanuzamus mMeXnpeIMETHBIX CBSI3€M MPU U3YYEHUH XUMHUHM B 8 Kiacce
OCYIIECTBIISIETCS 4Yepe3 HCIOJb30BaHUE KakK OOIMX €eCTeCTBEHHO-HAYYHBIX
NOHATHI, TaK W TOHSITUM, SBISIOIIUXCA CUCTEMHBIMU i1 OTHACJIBHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmue ecTecTBEHHO-HAyYHbIC TMIOHATHS: Hay4dHbIM (akT, THUIOTE3a,
TEOpHsi, 3aKOH, aHaiW3, CHUHTE3, KilaccuduKaius, MePUOIUIHOCTD,
HaOJI0/IeHNE, SKCIIEPUMEHT, MOJISTTUPOBaHUE, U3MEPEHUE, MOJICIIb, SIBJICHUE.

®dusuKa: marepusi, aToMm, BJEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIH],
U30TOIbl, PAJAMOAKTUBHOCTH, MOJIEKYJA, DSJICKTPUUECKUNU 3apsifi, BEIIECTBO,
Teno, 00bEM, arperaTHoe COCTOSIHHE BEIIeCTBAa, Ta3, (PU3HUYECKHE BEIUYUHBI,
€JIMHUIIBI U3MEPEHUSI, KOCMOC, TUIaHETHI, 3BE3/b1, COTHIIE.

buonorus: dotocunTes, npixanue, ouocdepa.

['eorpadusi: armocdepa, ruapocdepa, MHUHEpaIbl, TOPHBIE MOPOIHI,
MI0JIE3HBIE UCKOIAEMBbIE, TOIIJIMBO, BOJHBIE PECYPCHI.

9 KITIACC

BemecTBo 1 XMMH4YeCKasi peaKkuust

[Tepunonnueckuit 3axkoH. [leppoanueckas cucteMa XUMHYECKUX 3JIEMEHTOB
. 1. MengeneeBa. CTpoeHUE aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOICTB
XUMUYECKUX DJJIEMEHTOB MEPBBIX TPEX NEPUOJOB, Kalus, KaJIbLHUs U UX
COCIMHCHUH B COOTBETCTBHMM C IIOJIO)KEHUEM 3JIEMEHTOB B llepuomuyeckon
CHUCTEME U CTPOCHUEM UX aTOMOB.

Crpoenue BemiecTBa: BUAbI XMMUYECKOW CBSI3U. THIBI KPUCTAILNTMYECKUX
PELIETOK, 3aBUCMMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKOU PELIETKH
U BUJa XUMHYECKOU CBS3H.

Knaccudukamms ©“  HOMEHKIATypa  HEOPTaHMYECKHX  BEIICCTB.
XHWMHYECKME CBOWCTBA BEIIECTB, OTHOCSAIIMXCA K Pa3JIMYHBIM KJIACCaM
HEOPraHUYECKUX COCTMHEHNM, TECHETUYECKAs CBSI3b HEOPTAHUYECKUX BEILIECTB.

Knaccudpukanusa XUMUYECKHX peakuid MO pa3IMYHbIM MOpHU3HaKaMm (110
YHCIIy ¥ COCTAaBY yYaCTBYIOIIUX B PEAKIIUU BEIIECTB, MO TEIIIOBOMY d(dekTy,
[0 W3MEHEHHID CTEIEHEHM OKHUCJIEHHS XHMHUYECKUX JJIEMEHTOB, IO
o0paTUMOCTH, IO YYaCTHIO Karajau3aTopa). OJK30- M SHIOTEPMHUYECKHE
peaKUnH, TEPMOXUMUYECKUE YPABHEHMUS.



[lonstue o ckopoctu xumuyeckoil peakiuu. Ilonarue 06 oOpaTuMbIX U
HEOOpATUMBIX  XUMHYECKHX peakuusx. [IoHSTHE O TOMOT€HHBIX W
reTeporeHHbIx peakuuax. llonstue o karanuze. [loHATHE O XUMHYECKOM
paBHOBecuU. DaKTOpBI, BIUSIONIME HA CKOPOCTh XUMHUYECKOW PEAKIUH H
MOJI0)KEHNE XUMUYECKOTO PABHOBECHSL.

OKHUCIUTENHHO-BOCCTAHOBUTENIBHBIC  PEAKIIMM, DJICKTPOHHBIM  OanaHc
OKHUCJIUTENbHO-BOCCTAHOBUTENbHOW  peakuuu. CocTaBleHHE  ypaBHEHUM
OKUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMIA € UCIOJb30BAHUEM METOJa
AJIEKTPOHHOTO OajaHca.

Teopuss ~ BAEKTPOJMTUYECKON  JAUCCOLMAIMH. ONIEKTPOJIUTBL U
HEAJIEKTPOJUThl. KaTuoHbl, aHMOHBL. MeXaHW3M [OUCCOLMAIMU BEUIECTB C
Pa3NMYHBIMU BUJAMU XUMHYECKOU CBsi3U. Ctenenb auccounanuu. CUibHbBIE U
cia0ble DJIEKTPOJIUTHI.

Peakiiuu wonHOro oOMeHa. YCIOBUS TPOTEKAHUS PEAKIUd HOHHOTO
oOMeHa, TOJIHBIE M COKpaIlI¢HHBbIE WOHHBIC ypaBHeHUs peakiui. CBoiicTBa
KHUCJIOT, OCHOBAaHUW U COJICH B CBETE MPEJCTABJICHUN 00 DJIEKTPOIUTUUECKOM
nucconanuu. KauecTBeHHbIE peakiiuyi Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

Xumuueckuit IKcnepumenm:

03HAKOMJIEHHE C MOJEISMH KPUCTAIUIMYECKUX PEIIETOK HEOPTaHUYECKUX
BEIIECTB — METAJUIOB U HEMETaUIoB (rpaduTa M aiMasa), CIOKHBIX BEIIECTB
(x7opuga HaTpus), UCCIENOBAaHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOU
peakuud  OT  BO3JEWUCTBHS  PA3IMYHBIX  (PAKTOPOB,  HCCIEIOBaHHE
ANEKTPONPOBOJIHOCTA PACTBOPOB BEIIECTB, MpOLECCa TUCCOLUUALMMU KHUCIOT,
miesoyel u cojei (BO3MOKHO HCIOJb30BaHUE BUIE0 MATEPUAIIOB), TPOBEIACHUE
OTIBITOB, WJUTIOCTPUPYIOMINX MPU3HAKU MPOTEKAHUS PEaKIIMii MOHHOTO OOMEHa
(oO6pa3oBanue ocajka, BbIJEICHHE Tra3a, oOpa3oBaHHWE BOJbBI), OIBITOB,
WUTIOCTPUPYIOIIUX TPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKLIHUI
(ropenue, peakuuu pa3yoKEHUs, COEAUHEHNA ), pacrno3HaBaHUE
HEOPraHUYECKUX BEIIECTB C IOMOUIIBIO KAaYECTBEHHBIX pPEAKIUMUA Ha HOHBI,
pELICHUE SKCIIEPUMEHTAIBHBIX 3a1a4.

HemeTanibl 4 MX COeAMHEHUS

OO6mass xapakTepucThka ramoreHoB. OCOOCHHOCTH CTPOSHHS aTOMOB,
XapaKTepHble cTeneHu okuciaeHusa. CTpoeHue U pu3ndecKkrue CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XUMHYECKHE CBOWCTBA HAa MpUMEpe XJopa
(B3aumoeiicTBUE C MeTajylaMU, HEMETallIaMH, IIeJIo4aMH). XJIOPOBOIOPOI.
ConsHas KUCI0Ta, XUMUYECKHE CBOMCTBA, MOJydeHue, MpuMeHeHue. /leictBue
XJIOpa M XJIOPOBOJOPOJA HA OpPraHW3M 4YesoBeKa. BakHelmume XJIOpUIbl U UX
HaXOXJCHHE B IIPUPOJIE.



O6mast  xapakrepuctuka d31eMeHTOB  VIA-rpynmel.  OcobeHHOCTH
CTPOEHUSI aTOMOB, XapaKTepHble CTeneHn okucieHus. CTpoeHue u pusndyeckue
CBOICTBA TPOCTBIX BEHIECTB — KHCIOpoAa M Cepbl. AJIOTPOIHBIE
MOAU(PUKALMU KUCIOPOIa U cepbl. XUMUYECKUE cBOMCTBa cepbl. CepoBOAOPO/I,
cTpoeHue, (¢u3MUecKkue MW XUMHYeckue cBoiicTBa. OKCHUIBI Cepbl  Kak
MPEACTaBUTENN KUCIOTHBIX OKcUIoB. CepHas KucClIOTa, (U3MYECKUE U
XUMUYECKHE CBOMCTBAa (00IIME Kak TMPEICTaBUTENsl Kjacca KHCIOT U
cnenuduyeckrue). XUMUYECKUE PEaKIINH, JeKalllkie B OCHOBE MPOMBIIIIEHHOTO
cnocoba mnoxy4yeHus: cepHoil kucnothl. [Ipumenenue cepnoil kuciotsl. Conu
CEpHOM KHCIIOTHI, KAUeCTBEHHAsI peakuusi Ha cyibdaT-uoH. HaxoxneHue cepsl
U €€ COeIMHEHUN B npupoac. XUMHUUECKOE 3arpsA3HEHUE OKPYKAIOLIEH Cpenbl
COCIMHEHUSMU Cepbl (KHCIOTHBIEC TOXKAH, 3arpsi3HEHUE BO31YyXa U BOJOEMOB),
CIOCOOBI €T0 MPETOTBPAIICHUS.

O6mmas xapakrepuctuka meMeHToB VA-rpymnmnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTE€pHbIE CTENEHU OKHUCIEHUA. A30T, pPacCHpOCTpaHEHHE B
npupoje, hpu3nueckrue U XuMuieckue cBorctra. KpyroBopor a3ora B npupoe.
AmMuak, ero pu3nyYecKue U XMMHUYECKHE CBOMCTBA, OJyYeHHE U TPUMEHEHHE.
Conu amMoHUS, UX (GU3HUECKHE U XUMUYECKHE CBOWCTBA, NPHUMEHEHHE.
KauecTBeHHast peakiysi Ha UOHBI aMMOHUS. A30THas KHCIJIOTa, €€ MOJIy4YeHHue,
¢usznueckre M XUMHUYECKHME CBOWCTBAa (OOLIME KakK TMpeACcTaBUTENs Kiacca
KucnoT u crneuuduyueckue). Vcmoiap3oBaHre HUTPATOB M COJEH aMMOHHUSI B
KayecTBE MUHEPAJBbHBIX YyA00peHHi. XUMHUECKOe 3arpsi3HEHHUE OKpY>Karolen
Cpeabl COEAMHEHUAMU a30Ta (KUCIOTHBIE T0XKIH, 3arPSI3HEHUE BO3AYyXa, MOYBbI
u BojoéMoB). docdop, amnorponHsie Mogudukanun dochopa, puzndyeckue u
xumudeckue cBorctBa. Oxcun  dochopa (V) u  dochopHas kuciora,
dbu3uUecKue U XMMUYECKHE CBOMCTBa, osrydeHue. Mcmonb3oBanue ¢ocdaroB B
KayecTBE MUHEPAJIbHBIX y100pEHUII.

O6mast  xapakrepuctuka d1meMeHToB |VA-rpymmel.  OcobGeHHOCTH
CTPOEHUSI aTOMOB, XapaKTEPHBIE CTENEHU OKUCIEHUS. YTJIEpOJ, alIOTPOIHbIE
Monu(pUKalMK, PACIpOCTpaHEHUE B MpHUpPoAE, (U3MYECKHEe U XUMUYECKHe
cBoiicTBa. Ancopbuus. Kpyrosopor yriepoaa B mpupoge. Okcuasl yriepona,
uxX (U3NuecKHe W XUMHUYECKHE CBOWCTBA, JCHCTBHE Ha XHUBBIC OPraHHU3MBI,
MOJTy4YeHUE U MPUMEHEHHE. DKOJIOTHUYECKHe MPOOIEMbl, CBSI3aHHBIE C OKCHIOM
yriepoaa (1V), rumore3a 100albHOTO TMOTEIUICHUSA KIKWMaTa, MapHUKOBBIM
spdekr. YrompHas Kuciaora U e€ coid, UX (U3NYECKHEe M XUMHUYECKHE
CBOWCTBa, MOJy4YeHHE U NpuMeHeHHe. KadecTBeHHas peakuus Ha KapOoHat-
noHbl. Vcronb3oBaHue KapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIIJIEHHOCTH U
CEIILCKOM XO3SMCTBE.



[lepBoHauanbHble TMOHATHS 00 OPraHWMYECKUX BEIIECTBaX KaK O
COCIMHCHUSAX yTiiepona (MeTaH, dTaH, TWICH, alleTHJICH, dTaHOJI, TJIHMIICPUH,
YKCyCHasi KucioTa). llpupomHple HCTOYHHMKH  YTIEBOAOPOAOB  (YTOIb,
MPUPOJIHBIN Ta3, HePTh), TPOIYKTH UX MEepepaboTKu (OEH3UH), UX POJIb B OBITY
U TIPOMBINIIEHHOCTH. [loHATHE O OMOJOTHYECKH BaXKHBIX BEIISCTBAX: JKHPAX,
Oenkax, yrieBoJax — U UX POJIM B J)KM3HU YeJloBeKa. MaTepuaabHOE €IUHCTBO
OpPraHUYECKUX U HEOPTaHUYECKUX COCTUMHCHHUIA.

KpemHunii, ero ¢usnueckue W XUMHUYECKHE CBOWCTBA, IOJyYCHUE H
npuMmeHeHne. CoenuHeHUs KpeMmHHsS B mpupoxae. OOmue mpencraBieHus o0
okcuze kpemuus (V) u kpemaneBoit kucinore. CHIIMKaTBI, UX UCITOJIB30BAaHUE B
OBITY, B IPOMBINIJICHHOCTH. Ba)kHEHIIIMe CTPOUTEIbHBIE MAaTEPHAJIBI: KEpaMUKa,
CTEKJIO, IIEMEHT, O€TOH, Kene300eToH. [Ipobiembl 6€30MacHOTO UCTIOIB30BaAHUS
CTPOUTEIIBHBIX MAaTCPHAJIOB B TTIOBCEAHEBHOM JKH3HU.

Xumuueckuii IKcnepumenm:

U3ydeHHe 0O0paslloB HEOPraHWYECKUX BEIIECTB, CBOWCTB COJISTHOM
KHCJIOTHI, IPOBE/ICHNE KaUeCTBEHHBIX PEaKIMi Ha XJIOPUI-UOHBI U HAOJIIOICHHUE
NPHU3HAKOB WX MPOTCKAHUs, OMBITHI, OTpakarone (pU3nIecKue U XUMHUYCCKUC
CBOICTBA TaJlOTEHOB © WX COEOUHEHUH (BO3MOXKHO HCIIOIb30BaHUE
BUJIEOMATEpUAJIOB), O3HAKOMJICHHE C O0Opas3llaMu XJIOPHUAOB (TajlOTreHUOB),
O3HaKOMJIeHHME ¢ oOpa3umamMu cepbl U €€ COeAUHEHUSIMU (BO3MOXKHO
UCIIOJIb30BaHUE BHUJEOMATepUasoB), HaOIOJEeHUE Tpoliecca OOyrIMBaHUs
caxapa TMOJ JEWCTBHUEM KOHIICHTPUPOBAHHON CEpPHOW KHUCIOTHI, H3y4eHUE
XUMUYECKUX CBOWCTB  pa30aBICHHON CEpHOM  KHCIIOTBHI, IPOBEICHUE
KaueCTBEHHON peaknuu Ha Ccyiabdar-uoH W HaOMOJCHWE TIpU3HAKa ¢
IIPOTEKaHUsI, O3HAKOMJICHHE C (PU3MUECKUMHU CBOMCTBaMU a30Ta, Gocdopa u ux
COeMHEHUN (BO3MOXKHO UCIOJIb30BaHUE BHJEOMATEPUATIOB), oOOpa3laMu
a30THBIX U (pocPOpHBIX YIO0OpEeHHH, MOTyYeHHEe, COONUpaHnue, PACIIO3HABAHUE H
M3y4eHHE CBOICTB aMMMaka, MPOBEJCHUE KAUeCTBEHHBIX pEaKIHWii Ha HOH
aMmMoHMST W ¢dochaT-MOH U U3YYCHUE TPHU3HAKOB WX TMPOTEKAHUSA,
B3aUMOJICHCTBUE KOHIICHTPUPOBAHHON a30THOW KUCIOTHI C MEAbIO (BO3MOXKHO
MCIIOJIb30BAaHUE BHJIEOMATEPHUATIOB), H3YYEHUE MOJCNIEH KPUCTALITUYECCKUX
pemérok anmasa, Trpadura, ¢dymuepeHa, O3HAKOMIICHHE C TIPOIECCOM
a7copOIMM pacTBOPEHHBIX BEIIECTB AaKTHBUPOBAHHBIM YTIIEM W YCTPOWCTBOM
MPOTHBOTa3a, TOJyYeHHue, COOMpaHHWe, pacro3HaBaHWE W W3YYCHUE CBOWCTB
VIIEKHUCIOTO Tas3a, MPOBEACHHE KAa4eCTBEHHBIX peakIuid Ha KapOOHAT u
CWIMKAT-UOHBI M W3Yy4YCHHE MPU3HAKOB WX TPOTEKAHWS, O3HAKOMIICHHE C
MPOIYKIIMEH CHJIMKATHOW TPOMBINIJICHHOCTH, PEIICHUE AKCIEPUMEHTAIBHBIX
3a7a4 1o teMe «BaxHelmmne HeMeTaibl U UX COCAUHECHUS .



MeTanjabl 1 MX COeAMHEHUS

OO6miass xapakTEepUCTUKAa XUMHUYECKHX DJJIEMEHTOB — METAUIOB Ha
OCHOBAaHMU HMX NMOJIOKEHUA B [leproanyueckoi CucteMe XMMUYECKUX 3JIEMEHTOB
1. . MenneneeBa u ctpoeHus atomoB. CTpoeHHe METAILIOB. MeTtamnyeckast
CBSI3b U METAJUIMYECKAs] KPUCTALIMYECKAS PEIIETKA. DINEKTPOXUMHUUYECKUN DSl
HalnpspDKeHUW MeTayuioB. Pu3nyeckue U XUMHUYECKUE CBOMCTBA METAaJUIOB.
OO6mue crocoObl TONydeHUsT MeTauioB. [loHSATHE O KOPpPO3UH METAJIOB,
OCHOBHBIE CIOCOOBI 3alMUTBl UX OT Koppo3uu. CruiaBel (CTajib, YYTYH,
JIOPATIOMUHUN, OPOH3a) U UX MPUMEHEHUE B OBITY ¥ IPOMBIIIIIICHHOCTH.

[[lenounble  MeTauibl: ToNokeHWe B Ilepuoguueckoil  cucreme
xuMuueckux 3eMeHToB . 1. MeHneneeBa, CTpoOe€HHUE UX aTOMOB, HAXOXKJICHUE
B npupojse. dusznueckue U XUMHUYECKHE CBOMCTBA (HA MpPUMEpPE HATpUA U
kanus). Okcuabpl U THAPOKCHIBI HAaTpus W Kanus. [IpuMeHeHue IeToYHbIX
METaJIJIOB U X COSTMHCHUM.

[llemouHO3EeMEIbHBIE METAAAbl MarHuii M KaJbLMH: TIOJO0XXKECHHE B
[lepuonuueckoin cucreme xumuueckux osnemeHTtoB J[. M. Menneneena,
CTPOEHHE MX aTOMOB, HaXxOXJeHHUE B mpupoge. Ou3znueckue U XUMHUYECKHUE
CBOWMCTBA MarHusg W Kalbliud. BakHeiiine coeguHEeHUs Kaiablus (OKCHI,
TUAPOKCHU], Con). JKECTKOCTH BOABI M CIIOCOOKI €€ yCTpaHCHHS.

AnoMuHuA: TookeHue B Ilepronnyueckoil cuUCTeME XUMHYECKHX
anementoB JI. M. MeHneneeBa, CTpOCHME aroma, HAXOXKJICHUE B MPHUPOJE.
dusznyeckie M XUMHUUYECKHE CBOMCTBAa amtoMHHHS. AMGOTEpHBIE CBOWMCTBA
OKCHUJIa U TUAPOKCHUIA aTFOMUHUA.

Keneso: monoxenue B [leprpoanyeckor CUCTEME XUMUUYECKUX JIEMEHTOB
. . MenaeneeBa, CTpOEHHE aTOMA, HaXOXKJIECHUE B npupoae. Ousnueckue u
XUMHUYECKHE CBOMCTBa »xene3a. Okcuupl, THAPOKCUIbI U conu xeneza (Il) u
xenesa (l1l), ux cocrtas, cBoiicTBa U MOIYyUYEHHUE.

Xumuueckuii IKcnepumenm:

O03HAaKOMJICHHE ¢ o0paslaMd METAIOB M CIUIaBOB, MX (PU3UYCCKUMH
CBOWMCTBaMH, HW3y4YCHHE pE3yJIbTaTOB KOPPO3UMU METAIOB  (BO3MOKHO
HCIIOJIb30BaHUE BHJICOMATEPHAIIOB), OCOOCHHOCTEH B3aMMOJICHCTBHS OKCHJIA
KaJbIlMs M HATpUs C BOJIOW (BO3MOXKHO HCIIOJB30BAaHME BHACOMATEPUAIIOB),
HCCJIEJIOBAaHUE CBOMCTB KECTKOM BOJBI, MPOIIECCA TOPEHHUS JKEJIE3a B KUCIOPOAE
(BO3BMOHO HCIOJIb30BaHWE BHJEOMATEPHUANIOB), MPU3HAKOB IPOTEKAHUS
KaYECTBCHHBIX PEAKIIMN HA MOHBI: MarHusl, KaJablHs, ATFOMUHMS, [IMHKA, KEJe3a
(1) w xene3a (), memu (II), HaOmrONMEHWE W ONMHMCAHHE MPOIECCOB
OKpalllUBaHMS TUIAMEHM WOHAMU HATpus, Kaausg U Kajablus (BO3MOXKHO
WCTOJIb30BaHUE BUJICOMATEPHANIOB), HCClieIOoBaHUEe aM(pOTEPHBIX CBOMCTB



TUAPOKCHIA AJTIOMUHHS U THIPOKCUAA LIMHKA, PEIICHUE SKCIEPUMEHTAIBHBIX
3a71a4 1o TeMe «BaxkHeWuIe MEeTaJUIbl U UX COSTMHEHUSD).

XuMHA U OKpY:KaoLas cpeaa

BemecrBa u Marepuassl B IOBCEIHEBHOW JKU3HM 4elloBeKa. be3omacHoe
WCIIOJIb30BaHUE BEIIECTB U XUMUYECKUX peakiuii B ObITy. [lepBas moMonis npu
XUMHUYECKHX 0KOrax U OTPaBICHUSX.

XUMHUYECKOE 3arpsi3HEHUE OKPYKaIolel cpeabl (MpeaeabHas JomyCcTuMas
KOHIIeHTpanus BemiectB, pganee — [IJIK). Ponp xumum B perieHun
HKOJIOTHYECKUX MPOOIIEM.

Xumuueckuit IKCnepumenm:

U3y4eHHe 00pa3oB MaTEePHATIOB (CTEKJIO, CIIJIaBbl METAJIOB, MOJIUMEPHbIE
MaTepHaIbl).

Mescnpeomemmunie ceasu

Peanuzaius MeXnpeIMETHBIX CBSI3€d MpU M3YYEHUH XUMHUHM B 9 Kiacce
OCYIIECTBIISICTCS 4Yepe3 HCIOJb30BaHUE KaK OOIMX eCTeCTBEHHO-HAYYHBIX
NOHATHM, TaK W TIOHSATUM, SBISIOIIUXCS CUCTEMHBIMU [IJI1 OTIEJIbHBIX
IPEAMETOB €CTECTBEHHO-HAYYHOIO ITUKJIA.

OO61ure ecTecCTBEeHHO-HAYYHbIE TIOHATHS: HAyYHbIN (DAKT, TUMOTE3a, 3aKOH,
TEOpHs, aHallu3, CHUHTE3, KiIacCuPUKalusg, NepPUOAUYHOCTh, HAOIIOACHHE,
AKCHEPUMEHT, MOJEIUPOBAHHUE, HU3MEPEHUE, MOJENb, SBICHUE, MapHUKOBBIN
3¢ eKT, TeXHOIOTHSI, MaTePUAIIbI.

®usnka: Marepusi, aToOM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ,
U30TONBI, PAJUOAKTUBHOCTh, MOJIEKYJA, 3JEKTPUUECKUN 3apsiji, MPOBOAHUKH,
NOJYIPOBOAHUKH, AUDIEKTPUKHU, (OTODIEMEHT, BEIIECTBO, TEN0, OO0BEM,
arperaTHO€  COCTOSIHME  BEIllecTBa, a3, pacTBOp,  pPacTBOPUMOCTb,
KPUCTAININYECKasd penI€TKa, CIUIaBbl, (QU3UYECKUE BEIUYMHBI, EIUHUIIBI
M3MEPEHUS, KOCMUYECKOE MTPOCTPAHCTBO, MIIAHETHI, 3BE3/1bl, CONHIIE.

buonorusi: porocunTes, npixanue, 6uocdepa, sKocucTeMa, MUHEPATIbHBIC
YI0OpEHMsI, MUKPORJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIIbHBIC BEIIECTBA.

I'eorpadusi: armocdepa, ruapocdhepa, MHUHEpaAIbl, TOPHBIC MOPOIBI,
TMIOJIE3HBIE UCKOIAEMBbIE, TOILUIMBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O
XUMHNHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE pe3yJbTAaThl OCBOCHUS MPOTPaMMbl OCHOBHOT'O OOIIETo
o0pa3oBaHus JOCTUTAIOTCS B XOJA€ OOYyYEeHMsS] XUMHHM B €JUHCTBE Y4eOHOH U
BOCIIUTATEIIbHOM  JEATEIbHOCTU B  COOTBETCTBUU C  TPAJULIMOHHBIMU
POCCUNUCKUMU COIMOKYJIBTYPHBIMU M JTYXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMH,
NPUHSATHIMU B OOIIECTBE MpaBUJIaMU U HOPMaMH TOBEJICHUS U CIIOCOOCTBYIOT
mpoiieccaM CaMOIIO3HaHUsI, CAMOPA3BUTHUS U COLUATIM3AIIUN 00yUYarOIINXCSl.

JIn4HOCTHBIE  pe3yJIbTaThl  OTPaKalOT TOTOBHOCTh  OOy4YaroNIUXCs
PYKOBOJICTBOBAThCSI CHCTEMON TMO3UTHUBHBIX IIEHHOCTHBIX OpPHUEHTAIUA W
paciIipeHue OMbITa JIeSITEILHOCTH Ha €€ OCHOBE, B TOM YKCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHUS

IIEHHOCTHOTO  OTHONICHUS K  OTEYECTBEHHOMY  KYJIBTYpPHOMY,
UCTOPUYECKOMY M HAyYHOMY HACJIEIAWI0, MOHUMAaHUs 3HAYCHUS XUMHUYECKOU
HAayK{d B )KM3HU COBPEMEHHOTO OOIIECTBa, CIIOCOOHOCTH BJIAJIETh JOCTOBEPHOM
uHbopMaIel O TepeloBbIX JOCTIKEHHUSIX M OTKPBITUAX MHPOBON U
OTEYECTBEHHON XHMHUH, 3aWHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00
yCTPOICTBE MUpa U OOIIECTBA;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEACTABICHUS O COLMAIBHBIX HOPMAax M MPaBHIAX MEXKIMYHOCTHBIX
OTHOLIEHWH B  KOJJIEKTUBE, KOMMYHHMKAaTUBHOM KOMIIETEHTHOCTH B
OOIIIECTBEHHO T0JIC3HOM, y4eOHOMCCIIE0BATEILCKOM, TBOPUYECKOW M JPYTHUX
BUJIAX JIEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPA3HOW COBMECTHOM JESTEIHHOCTU
IIPU BBIMIOJTHEHUU YY€OHBIX, MO3HABATEIbHBIX 3a/1a4, BHITOJIHEHHUH XUMHYECKUX
HKCIIEPUMEHTOB,  CO3JJaHUU  YYE€OHBIX  MPOEKTOB,  CTPEMJICHHS K
B3aMMOITIOHHUMAHUI0O ¥  B3aWMMOIOMOINM B  TIpPoOIllecCe ATOM  y4eOHOM
NEATEeNIbHOCTH, TOTOBHOCTU OILICHMBAaTh CBOE MOBEIEHUE M IOCTYIKH CBOMX
TOBapUIIEH C MO3ULIMK HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS
MOCJIEICTBUI ITOCTYIKOB;

3) HeHHOCTH HAYYHOTO TIO3HAHUS:

MHUPOBO33PEHUYECKUE MPEACTABICHUS O BEIIECTBE U XUMUUYECKOW PEeakilvH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU M COCTABIISIOLIUE
OCHOBY JJIsl TOHUMAaHWMsI CYIITHOCTH HAYYHOW KapTUHBI MUPA, IPEACTABICHUSI 00
OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHUSI MPUPOJIbI, B3aUMOCBA3AX YEJIOBEKa C
MNPUPOTHOMN CPEIOi, O POJIM XMMHH B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEH;



MO3HABATEbHBIE MOTHUBBI, HANIPABJICHHBIC HA MOJYYEHHUE HOBBIX 3HAHUMU
M0 XUMHHM, HEOOXOJUMBbIC sl OOBSCHEHHsS HaOJIOAaeMbIX MPOILIECCOB H
ABJICHUW, MO3HABATEJIbHOM, MH(POPMALIMOHHON M YUTATEIbCKOM KYyJIbTYpbI, B
TOM YHCJE HaBBIKOB CaMOCTOSATEIbHOM paboThl € Yy4eOHBIMH TEKCTAMH,
CIIPAaBOYHOM  JIUTEPATypOi, JOCTYNHBIMU TEXHUYECKUMH  CPEACTBAMU
MH()OPMAIIMOHHBIX TEXHOJIOTUH;

UHTEpeC K OOYyYEeHHMIO M TO3HAHUIO, JIO003HATEIbHOCTb, TOTOBHOCTH U
CIOCOOHOCTh K €aMOOOpa30BaHHIO, NPOEKTHOW U  HCCIEJ0BaTENIbCKOU
NEeSTENbHOCTH, K OCO3HAHHOMY BBIOOPY HaNpaBlI€HHOCTH U YPOBHS 00y4YeHHS B
JIaTbHEUIIIEM;

4) popMupoBaHUS KYJbTYPbI 310POBbS:

OCO3HAHHE LIEHHOCTH JKM3HU, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY
3I0pPOBbIO, YCTAHOBKM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHHME TOCIEICTBUN U
HETMIPUSATHE BPEJIHBIX TMPUBBIUCK (YMOTPEOJICHHUS aJIKOTONS, HAPKOTHKOB,
KypeHHs), HEOOXOAMMOCTH  COOJIIOJICHHS TpaBWJl  OE30MacHOCTH  MpHU
oOpalleHu ¢ XUMUYECKUMHU BEIIECTBAMH B OBITY U PEaibHOU JKH3HU,

5) Tpy/10BOr0 BOCIIUTAHUS:

UHTEpEC K MPAKTHUYECKOMY HM3YUYEHHIO MpOQeccuil U Tpyaa paziudHOTO
poza, yBaXeHUE K TPyAy U pe3yJibTaTaM TPYAOBOU NEATEIbHOCTH, B TOM YHUCIIE
Ha OCHOBE MPUMEHEHHMsS MPEAMETHBIX 3HAHUU N0 XUMHUHU, OCO3HAHHBIN BBHIOOD
UHAUBUAYATbHON  TPAGKTOPUU MPOAOKEHUS 00pa3oBaHUS C  y4ETOM
JUYHOCTHBIX HHTEPECOB U CIIOCOOHOCTU K XMMHU, OOIIECTBEHHBIX HHTEPECOB U
noTpeOHOCTEH, yCHenmHONH mpodeccHoHaIbHON ACATEILHOCTH W Pa3BUTHUS
HEOOXOJMMBIX YMEHHM, TOTOBHOCTH aJalTUPOBAThCS B MPodecCHOHATbHOU
cpene;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

HKOJIOTUYECKHU I1eJIeCO00pa3HOe OTHOLICHUE K MPUPOAE KaK HCTOUYHUKY
KU3HU Ha 3eMJle, OCHOBE €€ CyIeCTBOBAaHMsI, TOHUMAaHUE LIEHHOCTH 310POBOIO
u Oe3omacHOro oOpasza >KU3HM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(¢u3nYecKoMy U MCUXUYECKOMY 3/10pPOBbIO, OCO3HAHUE IIEHHOCTH COOIIOIECHUS
mpaBwI OE30MacHOTO TOBENEHUS TpH padoTe C BEMIeCTBAMH, a TaKXe B
CUTYaLMIX, YTPOKAOIIUX 30POBBIO U )KU3HU JIIOJIEH;

CIIOCOOHOCTH MPUMEHSATH 3HAHUS, MTOJTy9aeMbI€ TIPU W3YUCHUN XUMUH, JIJIS
pelIeHusT 3a/a4, CBA3aHHBIX C OKPYXKAIOLIEW MNPUPOAHOM Cpeaou, I
MOBBIIIEHUSI YPOBHS 3KOJIOTUYECKOW KYJIbTYphbl, OCO3HAHHUS TJI00aTIbHOIO
XapakTepa SKOJOTUYECKUX MPOoOJeM W MyTed MX peHieHUs MOCPEICTBOM
METOJIOB XMMUH, 3KOJIOTUYECKOI0 MBIIUIEHUS, YMEHUS PYKOBOJCTBOBATHCS UM
B M03HABATEJIBHON, KOMMYHUKATUBHOM U COLIMATIbHOW MPAKTHKE.



METAIIPEAMETHBIE PE3YJIbTATHBI

B cocraBe MmeramnpeaMeTHBIX PE3yJIbTAaTOB BBIACISIOT 3HAYMMBIC IS
dbopMupoBaHusT MHUPOBO33PEHUS OOIlEHAyYHbIE TOHATUSA (3aKOH, TEOpHs,
MPUHIIMI, TUMoTe3a, (akT, CUCTEeMa, IPOIIECC, AKCIEPUMEHT U JPYroe.),
KOTOPbI€ HCIOIB3YIOTCS B E€CTECTBEHHO-HAYYHBIX YUYEOHBIX MpeaMeTrax M
MO3BOJIAIOT HA OCHOBE 3HAHWW M3 OATUX NpeaAMeToB  (HOPMUPOBATH
MpeACTaBICHUE O IIEJOCTHOM HAayyHOW KapTUHE MHpa, U YHUBEpPCAJbHbIC
yueOHble JelcTBUSl (IMO3HABaTeNbHbIC, KOMMYHUKATHUBHBIC, PETYJISTUBHEIC),
KOTOpble o0ecrneunBalOT (POPMHUPOBAHUE TOTOBHOCTU K CaMOCTOSATEIBHOMY
TUIAHUPOBAHUIO U OCYIIECTBIICHUIO YUYCOHOM e TETLHOCTH.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHBIE YUeOHbIE JeHCTBHS

ba3zoBbie JJornueckue NecTBUA:

YMEHUS HCIOJIB30BaTh MPUEMBI JIOTUUECKOTO MBIIIJICHUS MPU OCBOCHUU
3HAHUMN: PACKPHIBATh CMBICT XUMHUYECKUX MOHSATUN (BBIACISITh UX XapaKTEPHBIC
IPU3HAKHU, YCTAaHABIMBATH B3aUMOCBS3b C IPYTUMH MOHATHIMH ), HCTIOJIb30BaTh
MOHATHUS JJI1 OOBICHEHUS OTACIBHBIX (DAKTOB M SIBICHUM, BEIOMPATh OCHOBAHUS
U KpUTEpUU [JIs KIacCU(PUKAIMA XUMHUUYECKUX BEIIECTB M XUMHYECKUX
peakiuii, yCTaHABIMBATh MPUYMHHO-CJIEJACTBEHHBIE CBS3M MEXIYy OOBEKTaMU
U3YYEHUsI, CTPOUTH JIOTHYECKUE PACCYXKACHUS (MHIAYKTHUBHBIC, NEAYKTHUBHBIC,
10 aHAJIOTUN), AEJAaTh BEIBOABI U 3aKIIFOUCHUS;

yMEHHE MPUMEHATh B IMpOllecCE€ IMO3HAHUS TMOHATUS (MpeaMEeTHbIE U
METanpeIMETHbIE), CHUMBOJIMYECKHE (3HAKOBBIE) MOJIENH, HCIOJIb3yeMbIE B
XUMHH, TPeoOpa3oBhIBaTh IMUPOKO TMPHUMEHSEMbIE B XUMHUU MOJEIbHBIC
NPE/ICTABIICHUSI — XUMUYECKUN 3HAK (CHMBOJ DJIEMEHTA), XUMHU4eckas popmyna
U ypaBHEHUE XUMHUYECKON peakluud — MPH PEHICHUH y4eOHO-TI03HABATEIbHBIX
3aga4, C y4€TOM OTUX  MOJEIBHBIX MPEACTAaBICHUN  BBIABIATH U
XapaKTepu30BaTh CYIIECTBCHHBbIC TMPHU3HAKKM HM3y4aeMbIX OOBEKTOB —
XUMHYECKUX  BEMIECTB M  XUMHYECKUX pEaKIui, BBIABIATH  OOIIHE
3aKOHOMEPHOCTH, TPUYMHHO-CIEACTBEHHBIE CBSI3M W NPOTHBOPEUYUS] B
M3Yy4aeMbIX IIPOIIECCax U SIBICHUSX.

ba3oBble ncciaenoBaTe/ibCKue 1eiCTBUA !

yYMEHHUE HUCTO0JIb30BaTh MOCTABIEHHBIE BOMPOCH B KAYECTBE MHCTPYMEHTA
MO3HAHUS, a TAKXKE B KAayeCTBE OCHOBBI MJi1 (DOPMUPOBAHUSA THUIOTE3BI IO
MIPOBEPKE MPABUIBHOCTU BBICKA3bIBAEMBIX CYXICHUM;

NpUOOPETEHNE OMbITA MO TUTAHUPOBAHUIO, OPTAaHU3ANHMH W TPOBEICHUIO
VYCHHUYECKHX OKCIEPUMEHTOB, yMEHHE HaOIIoAaTh 3a XOJOM IIpoliecca,
CaMOCTOSITEJIbHO IIPOTHO3UPOBATH €r0 PE3YibTaT, (HOPMYIUPOBATH 000OIICHUS



Y BBIBOJBI MO pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABISAThH
OTYET O MpoJeJIaHHOoM padorTe.

Pabora ¢ ungopmanmeii:

yMEHUE BBIOMpATh, aHAJIU3UPOBATH U HUHTEPIPETUPOBATH MH(OOPMAIIUIO
pa3IUYHbIX BUAOB M (OPM TMPEICTABICHUS, TMOJIYy4aeMyl0 U3 Pa3HBIX
HMCTOYHUKOB (HAYYHO-TIOMYJIApHAsl JIUTEpaTypa XUMHUYECKOrO COJIepIKaHUS,
CripaBOYHBIE mocoOus, pecypchl HWHTepHETa), KPUTHUYECKU OILICHUBATH
MPOTUBOPEUUBYIO U HEJIOCTOBEPHYIO HH(POpMAITHIO;

yMEHHUE TPUMEHSTh Pa3IMYHbIe METObI U 3aMPOCHI MPU TTOUCKE U 0TOOpE
uH(OpMallMK U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAUMBIX JJIsI BBITIOJTHEHUS
y4eOHBIX U MTO3HABATEIBHBIX 3aJ1a4 OMPEACIIEHHOTO TUIIA, TPUOOPETEHHUE OTbITA
B 00JIACTH UCIIOJIb30BaHUSI MUH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHM,
OBJIQJICHUE KYJBTYPOH aKTUBHOI'O HCIIOJIb30BAHUS PA3UYHBIX IMOWCKOBBIX
CHUCTEM, CaMOCTOATEIILHO BBIOHMpATh ONTUMAIBHYI (OpPMY MpECTaBICHUS
uH(OpMalMK ¥ WIITIOCTPUPOBATH PEIIacMbIe 3a/Ja4l HECJOXKHBIMH CXEMaMU,
auarpaMmMamM, IpyrumMu ¢popmMamu rpaduku U UX KOMOUHAIIUSMU;

yMEHUE WCIO0JIb30BaTh M aHAJIMU3UPOBATh B TIpoIlecce Y4eOHOU U
UCCJIEN0BATENBCKON JEeATEIbHOCTU UH(pOpPMAIIIIO 0 BIIMSTHUU
IPOMBIIIJIEHHOCTH, CEJIBCKOIO XO35MCTBA M TPAHCIOPTAa HAa COCTOSIHUE
OKPY’KAIOIIEH IPUPOTHON CPEIBI.

KoMMyHuUKaTHBHBIE YHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBHSA:

YMEHHS 3aJlaBaTh BOMNPOCHl (B Xoj€ auajora U (Wiau) AUCKYCCUH) TIO
CYIIECTBY 0OCyXmaemMoil Tembl, (POPMYJIUPOBATH CBOU MPEIJIOKEHUS
OTHOCHUTEJIBHO BBINOJHEHHUS IPEJIOKEHHOMN 3a/1a4H;

YMEHUSA TPEACTaBIATh IOJYYEHHbIE pE3yJbTaThl I[03HABATEIbHOMN
NEATEIbHOCTH B YCTHBIX M MHCbMEHHBIX TEKCTax; JeiaTh MNPE3CHTALMIO
pPE3YNIbTATOB  BBIMIOJHEHUS XHMMHYECKOTO OJKCIepuMeHTa (J1abopaTopHOTro
OTIbITA, JIA0OPATOPHON PAaOOTHI MO MCCIEIOBAHUIO CBOWCTB BEIIECTB, YI€OHOTO
MIPOEKTA);

YMEHHS Y4eOHOTO COTPYJHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOU
MO3HABAaTEIbHOM M  HCCIIEIOBATENIbCKON  JIESITENBHOCTH TMPU  PELICHHUU
BO3ZHUKAIONIUX MPOOJEM Ha OCHOBE ydéTa OONIMX MHTEPECOB M COTJIACOBAHUS
no3uiuii  (0OCyXIeHus, OOMEH MHEHUSIMU, «MO3TOBBIE  IITYPMBI»,
KOOpAWHAIMS COBMECTHBIX JEHCTBHM, ONpelesieHHe KPUTEPUEB MO OILICHKE
Ka4yeCTBa BHITIOJIHEHHOM pabOThI U APyTHE).

PeryjsiTUBHBbIC YHUBepCaJIbHbIe Y4eOHbIC JeHCTBUSA:

YMEHUE CaMOCTOSITEILHO OMPEACNISTh LN AEATeIbHOCTH, MIAaHUPOBATD,
OCYIIECTBIISITh, KOHTPOJIUPOBATH U MPU HEOOXOAUMOCTU KOPPEKTUPOBATH CBOIO



NesTENbHOCTD, BBIOMpaTh Hanbosee 3pPeKTUBHbIE CIOCOOBI PEIIEHUS YUeOHbIX
Y TO3HABaTEJbHBIX 3a/a4, CaMOCTOSITENBHO COCTAaBIATH WJIM KOPPEKTUPOBATH
NPEUIOKEHHBIA QJITOPUTM JEUCTBUU IMPU BBINOJHEHUU 3aJaHUM C Y4ETOM
MOJIYYE€HHsI HOBBIX 3HAHUN 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEaKLUsX,
OLICHUBATh COOTBETCTBHE MOJYYEHHOTO pE3YyJIbTaTa 3asBICHHON LEIN, YMEHUE
WCIIOIb30BaTh W AHAIM3UPOBATh KOHTEKCTHI, IPEJJIaraéMble B YCIOBHUH
3aJJaHUMN.

NPEAMETHBIE PE3YJIbTATBI

B cocraBe mnpenMeTHBIX peE3yIbTAaTOB IO OCBOCHHIO OOSA3aTENIBHOTO

coJlepKaHMsl, YCTaHOBJIEHHOTO JaHHOHW ¢enepaibHON paboyeil mporpamMmoi,
BBIJIEJISIIOT: OCBOCHHbBIE O0YYAIOUMMUCS Hay4YHbIE 3HAHUSA, YMEHHUS U CIOCOObI
nercTBui, crnenuduyeckue IS TpeAMETHOM obsacth «XUMUA», BB
NEATEIbHOCTA 1O TOJYYEHUI0O HOBOIO 3HAHUA, €ro HHTEpIpETalnH,
npeoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYAIIHSIX.

K koHmy oOydenust B 8 kJjacce npeamMeTHbIe pe3ysibTaThl Ha 0a30BOM

YPOBHE JIOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

e PpAacCKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX MOHITUI: aTOM, MOJIEKYJIA,
XUMHUYECKUH BJIEMEHT, IPOCTOE BEIIECTBO, CI0KHOE BELIECTBO, CMECH
(omHOpOIHASI U HEOAHOPO/IHAS ), BAJIGHTHOCTh, OTHOCUTENIbHAS aTOMHAas
U MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISPHAs
Macca, MaccoBas J0Jsi XUMHUYECKOTO DJJEMEHTa B COCIUHEHUH,
MOJIAPHBI ~ 00BEM, OKCHJ,  KHCJIOTA, OCHOBAaHMUE, COJIb,
3JIEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCIICHUS, XUMUAUYECKas pEeaKLus,
KJaccuUKaIs peakuii: peakiui COeTMHEHUS, PEaKIIUU Pa3I0KEHUS,
peakiuu 3aMelIeHHs, peakMu OOMEHa, 9K30- U SHIOTEPMUUYECKUE
peaKkIuu, TerioBoi d(PeKT peakiuu, Sapo aToMa, JICKTPOHHBIA CIIOM
aTomMa, aTOMHas OpOWTal b, pAAMYC aroMa, XUMHUYECKas CBS3b,
NOJISIPHAsE W HENOJIApHAs KOBAJIEHTHAs CBA3b, WOHHAs CBS3b, HWOH,
KaTHOH, aHWOH, pacTBOp, MaccoBas JOJs BelecTBa (IPOLEHTHAas
KOHLICHTpAlIKsl) B paCTBOPE;

e WUIKOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XUMHUYECKHX IIOHSATUUA H
IMPUMEHSATH 3TH NOHATUS MPU ONKMCAHWH BELIECTB U UX MPEBPALICHHUI;

e WCIIOJIb30BaTh XWMHUYECKYI) CHMBOJUKY JUISI COCTaBICHUS (HOPMYI
BEILIECTB U YPABHEHUN XUMUUYECKUX PEAKIIHM;

e ONpENeNsiTh BAJICHTHOCTh AaTOMOB  JJIEMEHTOB B  OHWHApPHBIX
COCMHEHUAX, CTENEHb OKHUCIECHHUS JJIIEMEHTOB B  OWHApHBIX
COCAMHEHNUAX, NPHUHAMICKHOCTh BEIIECTB K ONPENEIEHHOMY KIIACCY



coeHeHU mo ¢dopmyliaM, BUJl XMMHYECKOM CBSA3U (KOBaJCHTHAas U
HMOHHAs) B HEOPTraHUYECKUX COCTUHCHUSX;

packpbiBaTh cmbica llepuomnueckoro 3akona JI. M. Menneneena:
JEMOHCTPUPOBATh MOHUMAHUE TMEPUOJAUYECKON 3aBUCHUMOCTH CBOMCTB
XUMUYECKUX JJIEMEHTOB OT UX MojioxkeHus B [leproauueckoil cucreme,
3aKOHOB COXpaHEHMsI MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJICKYJISIPHOTO yU€HHMsI, 3aK0OHa ABOTaIpO;

OMKCHIBATh M XapakTepuzoBaTh TabiuuHyto (opmy [lepuomnueckoit
CHUCTEMbl XHMHYECKHUX OJEMEHTOB: pa3iNyarTh TMOHATUS «TJIaBHAs
noarpynna (A-rpynmna)» u «nodounas noarpynmna (b-rpymnmna)», manbie
U OOJIBIIKME TIEPUOABI, COOTHOCUTH 0003HAYEHUS, KOTOPhIE UMEIOTCS B
tabnune «llepuonnueckass cucteMa XUMHUYECKUX diemeHtoB J[. W.
MeHnneneeBay ¢ YHUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUS aTOMOB
XUMUYECKUX DJIEMEHTOB (COCTaB W 3apsja  sapa, oOIee Yucio
AJIEKTPOHOB U PACIPEICIICHUE UX 10 AJIEKTPOHHBIM CJI0SIM);
KJIacCU(PUIIUPOBATh ~ XUMHUUYECKHUE  DJIEMEHTBhI, = HEOPTaHUYECKHE
BEIIIECTBAa, XUMUYECKHUE PEaKIUu (II0 YUCTY U COCTaBYy yYaCTBYIOIIUX B
pEeakiiy BEIIECTB, M0 TeII0OBOMY 3D PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
pa3sIUYHBIX  KJIAcCOB,  NOJATBEpXJas  ONUCAaHWE  IpUMepaMu
MOJIEKYJISIPHBIX YPABHEHHUI COOTBETCTBYIOLIUX XUMUUYECKUX PEAKIUH;
NPOrHO3UPOBATh CBOMCTBAa BEHIECTB B  3aBUCUMOCTH OT HX
KauyeCTBEHHOTO COCTaBa, BO3MOKHOCTH MPOTEKAHUS XUMUYECKUX
IPEBpaIEHUH B Pa3IMYHBIX YCIOBUSX;

BBIUUCTSATh OTHOCHTENIbHYIO MOJIEKYJISIPHYI0O M MOJIPHYIO MacChl
BEIIECTB, MAacCCOBYIO JOJI0 XHMHYECKOrO »dJeMeHTa 1o Qopmyre
COEIMHEHHUs, MAacCOBYIO [OJII0 BEHIECTBA B pPAaCTBOpPE, MNPOBOIUTH
pacy€Thl IO YPaBHEHUIO XUMUYECKOM peaKIny;

NPUMEHSITh OCHOBHBIE OIEpAllMU MBICIUTEIBLHON NEATeTbHOCTH —
aHaJgu3 ® CHUHTE3, CpaBHEHHE, 0000IIeHHe, CHCTEMaTH3AIHIo,
KJIacCU(UKAINIO, BBISIBICHUE MPUYMHHO-CICACTBEHHBIX CBA3EH — s
U3YUYEHUs CBOWCTB BEIIECTB M XMMHUYECKHUX pEaKIUW, €CTECTBEHHO-
Hay4YHbl€  METOAbl  MO3HAHWUA —  HAOJIOJEHHE, U3MEpPEHHUE,
MOJIETTMPOBAHKE, SKCTICPUMEHT (pEaIbHbIN U MBICIICHHBIN);

ClemoBaTh TpaBWIaM  TIOJB30BAHHUS  XMMHUYECKOW TOCYIO0H U
nabopaTopHbIM O0OpYAOBaHWEM, a TakXKe MpaBuUiIaM oOpareHus ¢
BEIIECTBAMU B COOTBETCTBUU C HMHCTPYKUUSIMU TIO BBIIOJHEHUIO
71a00paTOPHBIX XUMHUYECKUX OIBITOB MO TMOJYYEHUI0O U COOUpPAHUIO



K

razoo0pa3HbIX BEHIECTB (BOAOpPOJA M KHUCJIOPOJA), MPUTOTOBICHUIO
pacTBOPOB C  ONPEACITEHHOM MACCOBOM JOJIEM PACTBOPEHHOIO
BEIIECTBA, TUIAHUPOBATh M MPOBOAUTH XUMUYCCKHE SKCIICPUMEHTHI 110
pacno3HaBaHUWIO PACTBOPOB WIEJOYEH W  KHUCIOT C  IOMOIIBIO
UHIUKATOPOB (JTakmyc, peHondTanenH, METUIOpaHK U IPYTHE).

KOHIly oOyueHuss B 9 KJjiacce IpeIMETHbIE pe3yJbTaThl Ha 0a30BOM

YPOBHE JOJIKHBI OTPAXKaTh C(POPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

PacCKpbIBaTh CMBICJ OCHOBHBIX XUMHWYECKUX TOHSATUN: XUMHUYECKHM
3JIEMEHT, aTOM, MOJIEKYyJa, UOH, KaTHOH, aHHOH, MPOCTOE BEIIECTBO,
CJI0’)KHO€ BEILECTBO, BAJICHTHOCTb, 3JIEKTPOOTPULIATEILHOCTh, CTENEHb
OKHCJICHUS, XUMUYECKas peakius, XUMHUYEeCKas CBs3b, TEIUIOBOU
s ekt peakuuu, MOJIb, MOJSPHBI 00BEM, pPacTBOP, DIEKTPOIUTHI,
HEAJICKTPOJIUTHI, DJICKTPOIUTHYECKAS TUCCOLUAIINS, PEAKIIUH UOHHOTO
oOMeHa, KaTajau3aTtop, XUMHUUYECKOE paBHOBECHE, OOpaTUMbIE U
HEOOpaTUMbIC PEAKIIMH, OKUCIUTEILHO-BOCCTAHOBUTEIBHBIC PEAKIIHH,
OKUCJIUTENh, BOCCTAHOBUTENb, OKHUCICHHUE U  BOCCTAHOBJICHHUE,
ajutoTponusi, aM(OTEpHOCTh, XUMHUYECKas CBI3b (KOBaJCHTHAas,
WOHHAs, MeTaJuIMdecKkas), KpUCTAJUIMYecKas pemeérka, KOppo3us
METAJJIOB, CIUIaBbl, CKOPOCTh XHMHUUECKOW peakluu, TMpeaesibHO
nonyctuMas konuentpanus [/IK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHYECKUX TOHSITHU H
MPUMEHSTh 3TH MOHATHS MPU ONKMCAHUU BEILIECTB U UX MPEBPAIICHUI;
UCITOJIB30BaTh XHMHYECKYIO CHUMBOJMKY JUIS COCTaBJICHHUS (HOPMYII
BEIIECTB U YPABHCHUN XUMHUUYECKUX PEAKIIUN;

ONpeAeysiTh BAJCHTHOCTh W CTENEHb OKUCICHUS XUMHUYECKUX
3JIEMEHTOB B COCIUHEHHUAX PaA3JIMYHOTO COCTaBa, IPHUHAMNICKHOCTh
BEIIECTB K OINpPEACIEHHOMY KIIACCy COEAMHEHHWH 1Mo (opMyliaM, BUT
XUMUYECKOW CBSI3U (KOBaJEHTHAas, WOHHAasA, MeETaJuIMuecKas) B
HEOPTaHMYECKUX COSAMHEHUSX, 3apsii MOHA TI0 XUMHUYEeCKo (popmyre,
XapakTep cpeAbl B BOAHBIX PAacTBOPAX HEOPraHUYECKUX COCAUHEHUM,
THUI KPUCTAIUTMYECKOMN PElIETKN KOHKPETHOTO BEILIECTBA;

packpbiBaTh cMbIci Ilepuognueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IMOHMMAaHWE: OMHUCHIBATH M XapaKTepu30BaTh
Tabmmunyto Gopmy lleprogudeckoit CUCTEMBI XUMHUECKHX YJIEMEHTOB:
pa3nyaTh MOHATHS «TJaBHas moarpynmna (A-rpymma)» WU «Imo0odHast
noarpynna (b-rpynma)», mansie ¥ OOJbIIME TEPUOMBI, COOTHOCHUTH
0003HaUYCHHUS, KOTOpPbIE HMEIOTCS B IIEPUOJMYECKONM TabmuIe, C
YUCJIOBBIMU  XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB XUMHUUYECKUX



AJIEMEHTOB (CocTaB M 3apsj sapa, o0OIlee YUCIO JJIEKTPOHOB H
pacrpenielieHue UX 10 DJJIEKTPOHHBIM CJIOsIM), OOBSICHATH OOIIUE
3aKOHOMEPHOCTHU B U3BMEHEHUU CBOMCTB AJIEMEHTOB M UX COCAUHEHUN B
npejaeiax MajblX MEPUOJOB U TJIAaBHBIX MOATPYMI C YYETOM CTPOCHUS
UX aTOMOB;

KIacCU(PUIIUPOBATh  XMMUUYECKHE  DJIEMEHTBhl, = HEOPTaHUYECKHe
BEIECTBA, XUMUYECKHUE PEAKINU (II0 YUCTY U COCTAaBy YYaCTBYIOIIUX B
peaKIuu BEIIECTB, MO TEMI0BOMY 3 (PEeKTy, 0 U3MEHEHHUIO CTeTNeHEeH
OKHUCJICHUS] XUMUYECKUX JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATh) OOIIKUE U CHEU(PUUIESCKUE XUMHUUECKUE
CBOMCTBA MPOCTHIX W CJIOXKHBIX BEIIECTB, MOATBEPXKAasi OIMKHCAHUE
npuMepaMu MOJIEKYJSIPHBIX U MOHHBIX YPaBHEHUN COOTBETCTBYIOIIHMX
XUMHUYECKUX PEaKIni;

COCTaBJISITh YpPAaBHEHUSI DJIEKTPOJIUTHYECKOM JTUCCOIMAIMKM KHUCIIOT,
miesioued M CoJiel, TIOJIHBIE W COKpalIEHHBIC YpaBHEHUsI peaKIuid
MOHHOTO  OOMEHa, YpaBHEHHUS  peaKkIui,  IMOJATBEPKIAIOIINX
CYIIIECTBOBAHUE T€HETUYECKOUW CBSI3M MEXIY BEIIECTBAMH Pa3TMYHBIX
KJIACCOB;

pPacKphIBaTh CYIIHOCTb OKHCIHTEIbHO-BOCCTAHOBUTEIBHBIX PEAKINA
MIOCPEJICTBOM COCTABIICHHUS JIEKTPOHHOTO OajaHca 3TUX PeaKIni;
IPOrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCMMOCTH OT UX CTPOCHUS,
BO3MOKHOCTHU TMPOTEKAHUS XMMHUYECKHX IPEBPAIICHUN B PazIUYHBIX
YCIOBUSX;

BBIUUCTISITH OTHOCHUTEIbHYIO MOJEKYISIPHYI0O M MOJIAPHYIO MacChl
BEIIECTB, MAacCCOBYIO JIOJI0 XHMHYECKOrO »dJeMeHTa 1o (opmyre
COCIMHEHUS, MAaCCOBYIO JOJII0 BEIIECTBA B PacTBOpE, IPOBOIUTH
Pacy€Thl O YPaBHEHUIO XUMUUYECKOUN peaKklny;

coOmoaTh MpaBWia  TOJb30BAHUS  XMMHUYECKOW TIOCYIOM U
1abopaTopHbIM OOOpYJOBaHUEM, a TaK)Ke IMpaBuUjia OOpalieHus ¢
BEILIECTBAMU B COOTBETCTBUM C HMHCTPYKLUHUSIMU TIO BBIIOJHEHUIO
71a00paTOPHBIX XUMHUYECKHX OTBITOB MO TMOJMYYCHUIO U COOMPaHUIO
ra3zo00pa3HbIX BEMIECTB (AaMMHAKa U YIIIEKUCIOTO ra3a);

OPOBOJIUTh  PEAKLHUH, TOJATBEPKIAIOIINE KAueCTBEHHBI COCTaB
Pa3TUYHBIX BEIHIECTB: pACMO3HABaTh OMNBITHBIM TYTEM  XJIOPHU-,
Opomun-, womua-, kKapOonar-, Qocdar-, cunmukar-, cymbdar-,
THUIPOKCU-MOHBI, KATHOHBI aMMOHHS M MOHBI W3YYCHHBIX METaJUIOB,
MPUCYTCTBYIOIIKNE B BOAHBIX PACTBOPAX HEOPraHUUYECKUX BEUIECTB;



e TMPHUMEHATH OCHOBHBIC OTECPAIMA MBICIUTEILHON JCATEIHPHOCTH —
aHaIu3 M CHUHTE3, CpaBHEHHE, 00O0O0IleHue, CcHCTeMaTU3alluIo,
BBISIBJICHUE TIPUYUHHO-CIICJICTBEHHBIX CBSI3€H — JJII U3yYCHUSI CBOMCTB
BEIIECTB M XUMHUYECKUX PEaKIHUHA, CECTECCTBEHHO-HAyYHBIC METOMIBI
NO3HAHUSI — HAOJIOJIeHNEe, U3MEpPEHNE, MOJICTUPOBAHNUE, YKCIICPUMEHT
(peanbHbIN U MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIIACC
Koun4yecTBo 4acos
Ne HanmeHoBaHMe pa3je/ioB U K i DJIeKTpOHHbIe (L (POBbIE)
n/n TeM MPOrpaMmbl Bcero OHTPOJILHBIE pakrieckue o0pa3oBaTe/ibHbIE pecypcChl
padoTsbI padoThI
Pazjean 1. IlepBonayaibHble XUMHYECKHE OHATHS
Xumus — BakHas o00JacTh

11 €CTECTBO3HAHUS u 5 2 bubnuotexa [JOK

' MIPAKTHUYECKOW JIeATEIbHOCTH https://m.edsoo.ru/7f41837c

YeJIoBeKa

12 BemectBa ¥ XUMHYECKHE 15 1 bu6moreka [IOK

' peaKImn https://m.edsoo0.ru/7f41837c

Hroro mo pazgeny 20

Pa3znea 2. BaxHelinue npeacTaBuTe/] M HEOPraHUYeCKUX BellecTB
21 Bo3nyx. Kucnopoa. Ilonsarue 6 bubnuoreka [JOK

' 00 oxcuaax https://m.edsoo.ru/7f41837c
29 Boaopon. [TonsTre 0 8 1 bubnuoreka [JOK

' KHCJIOTaX M COJISIX https://m.edso0.ru/7f41837c
23 Bopna. PactBopsl. Ilonsitue 06 5 1 1 bu6mmoreka [IOK

' OCHOBaHUSX https://m.edsoo.ru/7f41837c
24 OcHoBHbIE KJIACCBI 11 1 1 bubnuoreka [JOK

) HEOPraHWYECKUX COCIMHEHUM https://m.edsoo.ru/7f41837c

Utoro no pazneny 30

Paszpnen 3. Ilepuoanueckuii 3akoH u Ilepuoanyeckassi cucrema xummuuyeckux 3j1eMeHToB JI. . MenneneeBa. CTpoeHue aTtomoB.

Xumn4yeckasi cBsizb. OKHCINTEIbHO-B

O0CCTAHOBHUTEC/JIbHbIC PEAKIIUU

3.1

[Tepuonnueckuit
[Tepuonnueckas

3aKOH u
cucrema

7

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837c



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

XUMHUYeckux sneMmeHToB J[. .
MenneneeBa. CtpoeHue atoma

) https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCJIILHBIC peaKIII/II/I
bubmmoreka [{OK
Hroro mo pasneny 15 https://m.edsoo.ru/7f41837¢c
p 3 bubmmoreka [{OK
C3CPBHOC BpeMi https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 68
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KUIIACC

KosunyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM
Ne i/ Konrpoabubie | IIpakTHyeckue (un¢posbie)
NMPOrpaMMbl Bcero
paboThI padoTbl o0pa3oBaTe/IbHbIE
pecypcsl
Pa3nes 1. BemecTBo H XuMHuyeckme peakuun
11 [ToBTOopenue wu  yrayOneHue  3HAHHU 5 1 bubnuorexa [JOK
' OCHOBHBIX Pa3JIeJIOB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XHMHUYECKHX 4 bubnuotexa [JOK
) peaKkiuit https://m.edsoo.ru/7f41a636
13 DIIEKTPOJIUTHYECKAS JIUCCOIINAIIN. 8 1 1 bu6moreka [IOK
' XHWMHUYECKUE PEAKIIMN B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. HeMeTa/JILI M UX COeAMHEHHUS
21 OOmrasi ~ XapakTepUCTUKA  XUMHUYECKHUX 4 1 bubnuoreka [JOK
' anemeHToB VIIA-rpynmel. ["amorenst https://m.edsoo.ru/7f41a636
' PYHTIBL p https://m.edsoo.ru/7f41a636
COeJIMHEHUS
OOmass  XapakTepUCTUKA  XUMHUYECKHX
bu6mmoreka [JOK
2.3 anemeHToB VA-rpynmsl. A3ot, dochop u 7 1 https://m.edsoo.ru/7f41a636
WX COCAMHEHUS
e | S e e | 1 , | Bowoetox
' . PYIIIBL. poaL https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Hroro no paszneny 25
Pa3pnen 3. Merasibl M MX COeIMHEHHUS
3.1 OO01111e cBO¥ICTBA METAIIJIOB 4 bu6mmoreka [JOK



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

https://m.edsoo.ru/7f41a636

bu6mmoreka [{OK

3.2 Baxneiimme MeTaibl M UX COSIUHCHUS 16 https://m. edsoo.ru/7f412636
Wroro mo pazueny 20
Pazjnen 4. Xumus u okpy»amonias cpeaa

4.1 B HaJjIbl B )KM3HU YeJIOBEKa 3 bubnmorexa LIOK
' CILICCTBA M MATCP T https://m.edso0.ru/7f41a636
Wroro mo pazueny 3
P 3 bu6moreka [IOK

C3CPBHOC BpeMA https://m.edsoo.ru/7f41a636

OBIIEE KOJMYECTBO YACOB §(0) 68
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https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
KoJsmnuecTBo yacos DJIeKTPOHHbIE
Ne Tema ypoka K 1 Jata undposbie
/i Yp Beero OHTPOJIbHBIE PaKTHYECKHE H3ydenus P
padoTsI padoThI o0pa3oBaTe/ibHbIE
pecypchl
1 Hpenver xumun. Poitb XuMHH B 1 https://m.edsoo.ru/7efb3c3c
YKU3HU YesloBeKa. Tena u Benecrna
2 Honstie o MeToZIaX NOSHAHWS B 1 https://m.edsoo0.ru/9f459e9a
XUMHH
[IpakTnueckas  pabora Ne 1
3 «Hp? BuIIa paboThl B naboparopuu 1 https://m.edsoo.ru/ab2a57ch
MIPUEMBI oOpartieHus c
J1a00PaTOPHBIM 000PYTIOBAHUEM))
4 Hueteie  pewectsa  u | cMecH. 1 https://m.edsoo.ru/8dffeead
CriocoOnlI pasneneHus cMmecei
[Ipaktuueckass  pabora Ne 2
5 «Pa3nenenne cmeceil (Ha mpumepe 1 https://m.edsoo.ru/d9adcf25
OUYMCTKU MOBAPEHHOM COJIN)»
6 ATOMBI 1 MOJICKYJTBI 1 https://m.edsoo.ru/434a3592
7 XUMHUCCKHE  SMCMEHTHL.  3HAKH 1 https://m.edsoo.ru/3a97f7e6
(CMMBOJIBI) XUMHUYECKUX JIEMEHTOB
8 IIpocThie 1 CIOKHBIE BEIIECTBA 1 https://m.edsoo.ru/8d153ab3
9 ATOMHO-MOJIEKYIIIPHOE YYEHUE 1 https://m.edsoo.ru/b44af747
3akoH MOCTOSTHCTBA cocTaBa
10 BEIIECTS.  XuMMECKas — popmyna. 1 https://m.edsoo.ru/3adc28cl
BaneHTHOCTH aTOMOB XHMHYECKUX
AJIEMEHTOB
11 OTHOocuTeNbHAsS aTOMHas  Macca. 1 https://m.edsoo.ru/fac67eel



https://m.edsoo.ru/7efb3c3c
https://m.edsoo.ru/9f459e9a
https://m.edsoo.ru/ab2a57cb
https://m.edsoo.ru/8dffeead
https://m.edsoo.ru/d9adcf25
https://m.edsoo.ru/434a3592
https://m.edsoo.ru/3a97f7e6
https://m.edsoo.ru/8d153ab3
https://m.edsoo.ru/b44af747
https://m.edsoo.ru/3adc28c1
https://m.edsoo.ru/fac67ee1

OTtHocurenbHast MOJIEKYJIIpHAs
Macca

12

MaccoBas HOJIS XUMHUYECKOTO
3JIEMEHTA B COEIMHEHUH

https://m.edsoo.ru/95bch8f5

13

KoanuectBo BEIIlECTBA. Mous.
MounsipHast macca

https://m.edsoo.ru/668edb4a

14

duznueckue u XUMHNYECKHUEC
SIBJICHUS. XUMHYECcKas pCaKkuus

https://m.edsoo.ru/8b878fcf

15

[Ipu3Hakn W ycClIOBHUS NPOTEKaAHUA
XUMHUYECKUX PeaKIHil

https://m.edso0.ru/84214963

16

3aKOH COXPAaHEHHS MacChl BEIIECTB.
XHWMHUYECKUE YPABHEHHUS

https://m.edsoo.ru/aalcl52d

17

Brruncnenus KOJIN4eCTBa, MaccChl
BEIECTBA 1o ypaBHEHUSM
XUMHUUYECKUX PeaKIHil

https://m.edsoo.ru/b1656492

18

Knaccuduxarus XUMHUYECKUX
peakuuii (CoeMHEHUs, Pa3I0KEHUS,
3aMenIeHus, 0OMeHa)

https://m.edsoo.ru/fe58191f

19

M. B. JIoMOHOCOB — y4Y€HbIN-
sHuukiaoneaucr. O0o00mieHne U
CHCTEMAaTHU3aIis 3HAHUH

https://m.edsoo.ru/213bbeaf

20

Kontponpaas pabora Nel mo Teme
«BemecTtBa u XUMHYECKUE
peaKIum»

https://m.edsoo.ru/cc95e5ed

21

BOSILYX — cMech raszoB. CocrtaB
BO3yXa. KI/ICJIOpO,I[ — OJJIICMCHT H
IIPpOCTOC BEUICCTBO. O3zon

https://m.edsoo.ru/237315cf

22

duznueckue " XUMHUYECKUE
CBOMcTBa  Kuciopoaa  (peakuuu
okucneHus, ropenue). Ilonstue o6

https://m.edsoo0.ru/67245d2f



https://m.edsoo.ru/95bcb8f5
https://m.edsoo.ru/668edb4a
https://m.edsoo.ru/8b878fcf
https://m.edsoo.ru/84214963
https://m.edsoo.ru/aa1c152d
https://m.edsoo.ru/b1656492
https://m.edsoo.ru/fe58191f
https://m.edsoo.ru/213bbeaf
https://m.edsoo.ru/cc95e5ed
https://m.edsoo.ru/237315cf
https://m.edsoo.ru/67245d2f

OKCHJax

23

Croco0bl TIOJTy4eHHsT KHCIOpOJa B
nabopaTopud W TPOMBIIUICHHOCTH.
IIpuMeHeHne kucnopoaa

https://m.edso0.ru/896247ch

24

TermnoBoit  »pdexkr  XuMHUECKOH
peaxium, TIOHATHE 0
TEPMOXUMHUIECKOM YpaBHEHUH,
9K30- U PHJIOTEPMHUUYECKHUX PEAKITHIX

https://m.edsoo.ru/4d71febb

25

TonnuBo (HedTh, yroib M MeTaH).
3arpsi3HEHHEe BO3/yXa, CIIOCOOBI €ro
MIPEOTBPAICHHS

https://m.edso0.ru/62a61752

26

[IpakTnueckas padora Ne 3 o Teme
«[lonyuenue u coOupanue
KHCIIOPOJ1a, U3y9YEHHE €r0 CBOMCTBY

https://m.edso0.ru/329545c9

27

Boaopon — »aneMeHT U mpocToe
BemecTBo. Haxosxienue B mpupoie

https://m.edsoo.ru/2325645f

28

dusnueckue 5 XAMHUYECKHE
cBoiicTBa Bojopona. Ilpumenenue
BOJIOPOJIA

https://m.edsoo.ru/ae9eb4h5

29

IloHsATHE O KHCIIOTAX U COJIIX

https://m.edsoo.ru/d743bf8d

30

CriocoOblI  mosydeHHsl BOJOpOJA B
nabopaTtopuu

https://m.edsoo.ru/8dbbbc9b

31

[IpakTueckas pabora Ne 4 o Teme
«[lonyuenue u coOupanue
BOJIOPO/JIa, U3YUEHHE €r0 CBONCTBY

https://m.edsoo.ru/37a3324a

32

Mounsipabiii  00b€M  Ta30B. 3akoH
ABoraapo

https://m.edsoo.ru/714a252d

33

Borunciienus o0bEMa, KOJIMYECTBA
BEIIECTBA ra3a IO €ro M3BECTHOMY
KOJIMYECTBY BEIIECTBA WIH 00BEMY

https://m.edso0.ru/25858514



https://m.edsoo.ru/896247cb
https://m.edsoo.ru/4d71febb
https://m.edsoo.ru/62a61752
https://m.edsoo.ru/329545c9
https://m.edsoo.ru/2325645f
https://m.edsoo.ru/ae9eb4b5
https://m.edsoo.ru/d743bf8d
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34

Beuucinenuss o0bEMOB  Ta30B 0O
YpaBHEHHIO PEaKIUH Ha OCHOBE
3aKOHA 00BbEMHBIX OTHOIIEHU ra30B

https://m.edsoo.ru/ae3d2633

35

Ddusnueckue u XUMHUYECKHUE
CBOMCTBA BOJEI

https://m.edsoo.ru/272b514c

36

CocraB ocuoBauuii. Ilonarue 00
HHAUKATOPax

https://m.edsoo.ru/3d2634ef

37

Bona Kak pacTBOPUTEIND.
HaCI)IHIeHHBIG n HCHACBIIIICHHBIC
pacTBOPBI. MaccoBas JIOJISt
BEII[ECTBA B PaCTBOPE

https://m.edsoo.ru/2b19b4el

38

[IpakTnueckas padora Ne 5 mo teme
«IIpurotoBinenue  pacTBOpoB ¢
ONpEeNeNEHHOM  MaccoBOM  A0Jel
PacTBOPEHHOTO BEIIECTBA»

https://m.edsoo.ru/9f55a219

39

KontponpHas pabora Ne2 mo Teme
«Kucnopoa. Bogopoa. Bona»

https://m.edsoo.ru/c1c97fe3

40

Oxkcunpl: cocTaB, KiaccU(pUKAIIHS,
HOMEHKJIaTypa

https://m.edsoo.ru/c321335¢

41

[TosydeHne 1 XUMHUYECKUE CBOMCTBA
KUCJIOTHBIX, OCHOBHBIX u
aM(}OTEepPHBIX OKCHUIOB

https://m.edsoo.ru/bce52bca

42

OcHoBaHus: COCTaB,
KJ'IaCCI/I(bI/IKaI_[I/ISI, HOMCHKIJIATypa

https://m.edsoo.ru/cad9bc8a

43

[Tonyuenue u XUMHYECKUE CBONCTBA
OCHOBaHUH

https://m.edsoo.ru/eb3b238b

44

Kucnotsl: coctaB, kiaccudukanus,
HOMEHKJIaTypa

https://m.edsoo.ru/c589a687

45

HOJ'IyLIeHI/IC U XUMHYECKHUE CBOMCTBA
KHUCJIOT

https://m.edsoo.ru/d2cc4664
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46

Conu  (cpennHue): HOMEHKJIATypa,
CHOCO6I)I MOJIYYCHHA, XHMHNYCCKHC
CBOICTBA

https://m.edsoo.ru/66bad57a

47

[Ipaktnyeckass  pabora Ne 6.
Pemenne SKCIICPUMCHTAJIbHBIX
3a1ad 110 TeMe «OCHOBHBIE KIJIACCHI
HCOPraHNM4CCKUX COCHHHCHHﬁ)}

https://m.edsoo.ru/ef5f5b6d

48

FGHGT NYCcCKasil CBA3b MC)K}Iy
KJIacCaMU HEOPraHUYECKUX
COEIMHEHUN

https://m.edsoo.ru/3eafb436

49

O0o011eHne W CHUCTEMaTH3AIHS
3HAHUM

https://m.edsoo.ru/aedf982e

50

KonTtponsnast pabora Ne3 mo Teme
"OCHOBHEBIE KJIACCEI
HEOPraHWYECKUX COCTUHEHUN"

https://m.edsoo.ru/53e93cf2

51

[lepBpie MOMBITKH KIIACCHU(PUKALIUU
XUMHUYECKUX 3ieMeHTOB. [loHsTHE O
IPYIIAaxX CXOAHBIX SJIEMEHTOB

https://m.edsoo.ru/45ch955f

52

[Tepuoauueckuit 3aKOH u
[Tepunoanueckas cHucTeMa
XuMudeckux anementor J. .
Meupeneena

https://m.edsoo.ru/acfe3f3c

53

[lepuo b1, TPy, TOATPYIIHI

https://m.edsoo.ru/dd7cc851

54

Crpoenue atomoB. CocTaB aTOMHBIX
siaep. M3oTorbl

https://m.edsoo.ru/b34e5fbl

55

CtpoeHune HIIEKTPOHHBIX 000JIOYEK
aToMOB 3JieMeHTOB [lepuoanueckoit
cuctemsl /1. Y. MeHnaeneea

https://m.edsoo.ru/fb64de6ef

56

XapaKTepI/ICTI/IKa XUMHNUYECCKOT'O
OJICMCHTAa II0 €TI0 TIIOJIOXKCHHIO B

https://m.edsoo.ru/3627afb4
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Ilepnognueckoit cucreme [JI. N
MenpeneeBa

3nauenue [lepuonnyeckoro 3axkoHa
JUISL pa3BUTHUS HAYKH U NPAKTUKH. [l

57 . 1 https://m.edso00.ru/83762e95
N. MenneneeB — y4€Hblil, negaror
nu Fpa)K)laHI/IH
PezepBubIit  ypok. O06oOmeHnue u

58 CUCTEMaTH3AIUS 3HaHUI / 1 bubnuotexa [JOK
Bcepoccuiickas MPOBEPOYHAs https://m.edsoo.ru/00adb33c
paborta
KonTtponsnast pabora Ned mo Teme

59 «CTtpoeHne aromMa. XHUMHYECKast 1 bubnuorexa [JOK
CBSI3b)» / Bcepoccuiickas https://m.edsoo.ru/00adb486
poBepoyHasi pabora

60 ICKTPOOTPHIATENLHOCTS  ATOMOB 1 https://m.edso0.ru/2667a766
XUMHAYECKUX DIIEMEHTOB

61 HNonnas xumMuueckas cBs3b 1 https://m.edsoo.ru/2628cf49

62 KosanenTras nonspuas xumuseckas 1 https://m.edso0.ru/67fb6476
CBS3b

63 KosanerThas HemoIApHaA 1 https://m.edsoo.ru/f32e6211
XUMHYECKas CBA3b

64 CreneHb OKACICHUS 1 https://m.edsoo.ru/fe73b9dc

65 OKHUCIUTEIBHO-BOCCTAHOBUTEIIHHEIE 1 https:/m. edsoo.ru/665e2d2d
peaKIuu

66 OKHUCIUTEIN U BOCCTAHOBUTEIHU 1 https://m.edsoo.ru/eb264264
PesepBHblit  ypok. O6oOmienue u

67 CHCTEMATH3AMHA  SHAHMK - TI0  TeME 1 https://m.edso0.ru/62539d2c
«Ctpoenne aroma. XuUMHUYeCKas
CBSI3bY

68 PesepBHblit  ypok. O06o0meHue u 1 https://m.edsoo.ru/c8769b1b
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‘ CUCTEMATH3aLMs 3HAHUH

OBLIEE KOJIMYECTBO YACOB IIO
[TPOTPAMME
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9 KUIIACC

N Koan4yecTBO 4acoB i DJIEKTPOHHbIE
o aTa
Tema ypoka ndposbIie
w/n yp Beero KonTpoabnsbie | IlpakTnueckue e — uudp
padoTsI padoThbI o0pa3oBaTejibHbIE
pecypchl

[Tepunoanueckuit 3aKOH.
ITepuo ecka cucreMa

1 pHOAMTCCKAA ueTem 1 https://m.edsoo.ru/ac197bf5
XuMu4yeckux ajementoB J[. W
MenneneeBa
3aKOHOMEPHOCTH B HW3MEHEHUU

2 CBOUCTB XHMHYECKHX DIEMEHTOB 1 https://m.edsoo.ru/44bdf4b2
MEPBBIX TPEX MTEPUOTOB
Knaccudukanmusas u HOMeHKIATypa

3 (prxan yp 1 https://m.edsoo.ru/d96e16b9
HEOPraHUYECKHUX BEIIECTB

4 Buer xuMirdeckon CB.;.BH 1 THTIBE 1 https://m.edsoo.ru/e39821fc
KPUCTAJUTMYECKUX PEIIETOK
KonTtponbras padora Nel mo Tteme
«IToBTOpEHHE 5 1yOJieHne

5 op yrLy 1 1 https://m.edsoo.ru/2a531ece
3HAaHUH OCHOBHBIX Pa3/eiioB Kypca
8 Kmaccay
Knaccuduxarus XUMHAYECKUX

6 peakuuit () pa3IUYHBIM 1 https://m.edso0.ru/61f97329
MPU3HAKaM
[ToHATHE O CKOPOCTH XUMHUYECKOMN

7 peakuuu. [loHATHE O TOMOTEHHBIX 1 https://m.edsoo.ru/e73c3ef4
1 TETEPOTCHHBIX PEAKITUIX
ITonsarue 0 XHUMHYECKOM

8 PaBHOBECHH. DAKTOPEI, BIHIONIHE 1 https://m.edsoo.ru/afbc35b2

Ha CKOPOCTb XHMHYECKOH pcaknuun
n ITOJIOKCHHUC XUMHNYCCKOTO
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paBHOBECHS

OKHUCIIUTEIBLHO-
BOCCTaHOBHTEJIHLHBIC PEAKIIHH

https://m.edsoo.ru/16ddaal?

10

Teopus EKTPOJIUTUYECKON
mucconuanmu. CuiibHbIe U ci1a0ble
AJIEKTPOJIATHI

https://m.edso0.ru/965c6a66

11

HoHHbIE ypaBHEHHUsI peaKIUil

https://m.edsoo.ru/43f4b85c

12

XuMHYeCcKHe CBOMCTBA KHCIIOT W
OCHOBaHWH B CBETE
MIpe/ICTaBICHUI 00
AIEKTPOJIUTUYECKON AUCCOIUALINHT

https://m.edsoo.ru/9adee23c

13

XuMHdecKrue CBOMCTBA COJIEHE B
cBeTE MIpe/ICTaBICHUN 00
AIEKTPOJIATHICCKON TUCCOITUAITTT

https://m.edso0.ru/339ae525

14

[TonsiTue o ruapoIU3e coiei

https://m.edsoo.ru/be3c2519

15

O000meHne ©W cUcTEMAaTU3aLU
3HAHUHN

https://m.edsoo.ru/78322bfb

16

[Ipaktnueckass padora Ne 1.
«Pemienne  AKCIIEPUMEHTAIBHBIX
3a1au

https://m.edsoo.ru/c172d37d

17

Kontponbnas padorta Ne2 o teme
«DQNEeKTpoIuTHYECKast
JMCCOLIMAITHSL. Xumudeckue
pEaKIuu B pacTBOPAx»

https://m.edsoo.ru/2b5a2162

18

Oowas XapaKkTepUCTUKA
raJloreHoB. XMMHUYECKHE CBONCTBA
Ha IIpUMeEpE XJIopa

https://m.edsoo.ru/c3eaeb47

19

XnopoBojopoa. ComnsiHas KACIOTA,
XUMHYECKHE CBOMCTBA,
MOJy4eHUe, IPUMEHEHUE

https://m.edsoo.ru/daf6b6e7



https://m.edsoo.ru/16ddaa17
https://m.edsoo.ru/965c6a66
https://m.edsoo.ru/43f4b85c
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20

[Ipaktuyeckas pabora Ne 2 mo
TeMe «Ilomyuyenue COJISTHOM
KHCJIOTBI, H3y4eHUE €€ CBOMCTB»

https://m.edsoo.ru/9a2bd4de

21

Beluucnenuss 1o ypaBHEHHSIM
XUMHUYECKUX PEAKIUH, €CIH OIUH
W3 pEeareHTOB JaH B H30BITKE

https://m.edsoo.ru/fa37c94c

22

Oobmas XapakTepuCTHUKa
aneMeHToB VIA-rpynnst

https://m.edsoo.ru/e79ebfa3

23

AmnotponHsie MoaupuKauu
ceppl. Haxoxnenue ceppl u €€
COEIMHEHU I B PUPOJIE.
XHWMHYECKHE CBOMCTBA CEPBI

https://m.edsoo.ru/5e3339hd

24

CepoBoaopon, CTPOCHHE,
(1)PI3H‘—I€CKI/I€ u XUMHUYCCKUEC
CBOWCTBA

https://m.edsoo.ru/384dcc68

25

Oxkcunel cepel. CepHasi KHCIIOTA,
¢buznueckue u XUMHYECKHE
CBOICTBA, IPUMEHEHUE

https://m.edsoo.ru/ae5652f6

26

XUMUYECKHE PEaKIiy, JexKallue B
OCHOBE IMPOMBIIIJIEHHOTO criocoba
MOJIyY€HUSI  CEPHOM  KHUCIOTHI.
XuMUYecKoe 3arpsisHEHHE
OKpYyKarouien cpeabl
COEIMHEHUSIMHU CEPBI

https://m.edsoo.ru/acc7d4bf

27

Breruucnenue MaccoBOM J0JIN
BbIXOJa MPOAYKTA pCAKIIUN

https://m.edsoo.ru/7dac2b46

28

Oowas XapaKTepUCTUKA
aneMeHToB  VA-rpynmsl.  A3oT,
pacnpocTpaHeHue B INPUPOJE,
¢duznyeckue " XUMHYECKUE
CBOMCTBA

https://m.edsoo.ru/6bfdf145



https://m.edsoo.ru/9a2bd4de
https://m.edsoo.ru/fa37c94c
https://m.edsoo.ru/e79ebfa3
https://m.edsoo.ru/5e3339bd
https://m.edsoo.ru/384dcc68
https://m.edsoo.ru/ae5652f6
https://m.edsoo.ru/acc7d4bf
https://m.edsoo.ru/7dac2b46
https://m.edsoo.ru/6bfdf145

29

Ammuak, ero ¢Qusnyeckue u
XMMUYECKHE CBOWCTBA, MOJyYCHUE
Y TIpUMEHEHHUE

https://m.edsoo.ru/e69bfb89

30

[Ipaktuyeckas pabora Ne 3 mo
teme  «llomydenue  ammmuaka,
W3yYEHHE €r0 CBOMCTB)

https://m.edsoo.ru/f4c23a53

31

A3oTHas Kuciora, €€ (uznyeckue
Y XMMHYECKHE CBOMCTBA

https://m.edsoo.ru/f2d85456

32

Hcnonp30BaHne HUTPATOB U COJIEH
aMMOHUS B KAauecTBe
MHHEPATBbHBIX yIA0OpeHMIA.
XUMUYECKOE 3arps3HEHUE
OKpYXKarolen Cpenbl
COEIMHEHUSIMH a30Ta

https://m.edsoo.ru/7fbdef49

33

®dochop. Oxcun docdopa (V) u
dbochopHas kuciora, (HU3MIECKUE
u XUMHUYECKHE CBOMCTBA,
MOJIy4YeHUE

https://m.edsoo.ru/c8af5f46

34

Ucnonw3oBanne  ¢ocdator B
KauyecTBe MUHEpaJIbHBIX
yA0OpEeHHUIA. 3arpsi3HeHHe
MIPUPOIHOM cpenbl hochaTamMu

https://m.edsoo.ru/79c51b82

35

VYrnepon, pacmpocTpaHeHHEe B
IpUpoe, ¢buznueckue u
XMUMHUYECKUE CBOIMCTBA

https://m.edsoo.ru/eal6ee43

36

Oxcuppl yraeposaa, ux GuzndecKue
u XUMHYECKHE CBOMCTBA.
OKOJIOTHYECKHE MpOoOIEeMBI,
CBSI3aHHBIE C OKCHUIOM YTIepojaa
(V)

https://m.edsoo.ru/a6915c71

37

YropHas KUCIIOTa U €€ COJIN

https://m.edso0.ru/36a13d99
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38

[Ipaktuyeckas pabora Ne 4 mo
teMe "llomydyeHue yriaekucioro
raza. KadecTBeHHas peakius Ha
KapOoOHaT-UOH"

https://m.edsoo.ru/4de4a8dc

39

[lepBoHauanbHble  MOHATUS 00
OPraHMYECKHUX BEHIECTBAX KaK O
COEIMHEHUSX YIIIepoa

https://m.edsoo0.ru/822fb263

40

Kpemuuii u ero coequHeHns

https://m.edsoo.ru/1e94ee3a

41

[IpakTnueckas pabora Ne 5.
PGI_HGHI/IG BKCHepI/IMeHTaJ'II)HI)IX
3ajad Mo TeMe «Baxmenmmne
HEMETAJIJIbI 1 UX COCITUHCHU D)

https://m.edsoo.ru/d72fa3e8

42

KonTponsnas padora Ne3 no teme
«Baxuenmue HeMeTaIBl W HX
COEIMHEHUS

https://m.edsoo.ru/f5bae73d

43

O6mras XapaKTePUCTHUKA
XUMHYECKUX AIIEMEHTOB —
MeTaioB. MeTannuieckast CBsI3b U
MeTaJIn4yecKasl KpucTaindeckas
pemérka. Du3nyecKue CBOMCTBA
METaJJIOB

https://m.edso0.ru/83192917

44

XUMHUYECKHE CBOMCTBA METAJUIOB.
DIIEKTPOXUMHUYECKUI pan
HaIpsHKEHUH METaJlIOB

https://m.edsoo.ru/5a41d1d4

45

OOmue  crmocoObl  TOTYYECHHUS
MeTtamaoB. CmtaBel. BrruuciieHus
M0  YPaBHEHUSIM  XHUMHYECKHX
peaxiuii, eciii OJIMH U3 PEareHTOB
COJICP’KUT MIPUMECH

https://m.edsoo.ru/435b87d4

46

Ilonsatue o KOppO31H METAJIJIOB

https://m.edsoo.ru/2c28f427
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47 IIlenouHble METAILIIBI 1 https://m.edsoo.ru/c86edb4a

48 OKCHIIL 1 THAPOKCHAb! HATPHS 1 1 https://m.edsoo.ru/4fdeelae
KaJInuia

49 [HenotnosemernbHpIe  METALIB  — 1 https://m.eds00.ru/2bb5cf7b
KaJIbIIUN U MarHuu

50 Bakueiimue coeTuHEeHNS KaJILIN 1 https://m.edsoo.ru/85c2cal6

51 O6O6H}eHHe uchcTeMaTisanuA 1 https://m.edsoo.ru/593a4ab7
3HAaHUHU

52 JKecTioCT BOABL M CIIOCOOHI €€ 1 https://m.edso0.ru/869f76b9
yCTpaHCHUS
[Ipaktuueckass pabora Ne 6 mo

53 TeMe "JKECTKOCTL BOIBI 1 METOIEI 1 https://m.edsoo.ru/669f6cdd
e€ yctpaHeHus"

54 AnroMUHAN 1 https://m.edsoo.ru/37e792ee

55 AmoTeprpie CBoicTBa OKCHIA M 1 https://m.edsoo.ru/82b7fa7d
TUAPOKCHIA

56 Keneso 1 https://m.edsoo.ru/b3996d2a

57 OKCHIBI, THAPOKCHABI M COJM 1 https://m.edsoo.ru/c3f79221
xenesa (1) u xemnesa (111)

58 O606H36HHC H cHcTeMATH3aluA 1 https://m.edsoo.ru/dbd9af72
3HAHUNI
[Ipaktnueckas pabora Ne 7.

59 Pemerue SKCHepHMeHTaﬂf HBIX 1 https://m.edsoo.ru/462adf7f
3agay  mo Teme «Baxueiimme
METaJUIbl ¥ UX COCIUHEHUS)
Borlunicnenuss 1no  ypaBHEHHSM
XUMHUYECKUX DPEaKIHid, eCIu OJWH

60 U3 peareHTOB JIaH B HU30BITKE WU 1 https://m.edsoo.ru/a7a5913a

COACPKUT IIPUMCCH. Brrunciaenus
MacCOBOM J0JH BBIXOJA MMPpOAYKTa
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peakinuu

O06001IeHME U cUCTEMaTU3alus

61 N 1 https://m.edsoo.ru/eed7f912
3HAaHUHU
KontponsHast padota Ne4 mo teme

62 «Baxueimme Metaiuiel U UX 1 https://m.edso0.ru/5b499218
COEIMHECHUSD)

63 Bemectsa UH MaTcpuajel B 1 https://m.edsoo.ru/483adc3a
IIOBCCIHECBHOMU KN3HU YCJIIOBCKA

64 Xumiraeckoe 3arpASHEHHC 1 https://m.edso0.ru/f3f919fd
OKPYKArOIIEH CPeJIbl

65 Porm XAMHH b PeIICHII 1 https://m.edso00.ru/a98127b9
9KOJIOTHUECKUX MPOOIIEM

66 PesepBHEIi ypo. 06006meHHe 1 1 https://m.edsoo.ru/1c364847
CUCTEMATHU3ALM 3HAHUI

67 PesepBHEIi ypo. O6(16H1€HI/I€ 1 1 https://m.edsoo.ru/56f46bf5
CHCTEMATHU3ALN 3HAHUI

68 PesepBHEIi ypor. O6(16H1€HI/I€ 1 1 https://m.edsoo.ru/b221b45c¢
CUCTEMATHU3ALM 3HAHUI

OBHIEE KOJIMYECTBO YACOB IIO 68

I[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1S1 YYEHUKA

1. Xumus: 8-i1 kmacc: 0a30BbIii YpPOBEHb: YUYEOHUK;, S5-€¢ W3JaHUE,
nepepaboranHoe [abpuenssta  O.C., OctpoymoB MW.I'., CnagxkoB C.A.
AxmmonepHoe obmectBo «M3natensctBo «lIpocBenienue.

2. Xumus: 9-ii kjacc: 0a30BbIi YpPOBEHb: YYEOHUK;, S5-€¢ W3JaHUE,
nepepaborannoe [abpuensn O.C., OctpoymoB W.I'., CnaaxoB C.A.
AxrmmonepHoe o0mectBo «M3marensctBo «lIpocBerieHue.

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

Mertoaudeckoe nmocobue, 8-9 knacc/ I'abpuensu O.C., Octpoymon WN.T.,
CnankoB C.A., AkimonepHoe odmectBo "M3narensctBo"[Ipoceemnienue"

HUA®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

['pynma kommnanuii «IIpoceemenuner». WWW.prosv.ru
OnekTpoHHast OMOIMOTEeKa YUeOHBIX MATEPUAIIOB MO XUMUU:
http://www.chem.msu.rus/elibrary/.



