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IHOACHUTEJIBHASA 3AIINCKA

[Tporpamma no XMMHHU Ha yPOBHE OCHOBHOTO 00IIET0 00pa30BaHUs COCTaBJIEHA HA OCHOBE TPEOOBAaHUII K pe3yIbTaTaM OCBOCHHUSI OCHOBHOI 00pa30BaTebHON
porpamMMbl OCHOBHOTO 0011ero oOpasoBanus, npeacrasieHHbix B @I'OC OO0, a takxke Ha ocHOBe (enepanbHOM paboueil mporpaMMbl BOCIIUTAHUS U ¢ YIETOM
KOHLEIIMH NpernoJiaBaHusl ydeOHOTo nmpeameTa « XuMus» B 00pa3oBareiabHbIX opranusanusax Poccuiickoit denepanun.

[Tporpamma o XuMuu HaET MPECTaBICHHUE O LENSX, OOIIel CTpaTerui 00ydeHHsI, BOCIIUTAHHS U Pa3BUTHUS 00YJaIOIINXCS CPECTBAMU y4eOHOTO MpeaMeTa,
yCTaHaBJIMBAET 0043aTeNIbHOE IIPEIMETHOE COAEPKAHNE, IPEyCMaTPUBAET paclpeiesieHUe ero 1o KiaccaM U CTPYKTYpUPOBAaHUE MO pa3ziesiaM U TeMaM IpoTrpaMMbl
10 XUMUH, OIIPEJIENISIET KOJIMUYECTBEHHBIE U KAUECTBEHHbIE XapAKTEPUCTUKU COAEPIKAHUS, PEKOMEHIYEMYIO [TOCIIE0BATENIHOCTD U3YUYEHUS XUMHUU C Y4ETOM
MEXIIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSA3CH, JIOTUKHA y4eOHOTO MpoIecca, BO3PACTHRIX 0COOCHHOCTEH 00YJarONUXCsl, OMPEAeIIieT BO3MOKHOCTH MPEAMETa ISt
peanu3anuu TpeOOBaHUI K pe3yJibTaTaM OCBOCHUSI OCHOBHOM 00pa30BaTelIbHOM MPOrpaMMBbl Ha YPOBHE OCHOBHOTO 00111eT0 00pa30BaHus, a TaKke TpeOOBaHUN K
pe3ynpTaTamM oOy4eHHUs] XMMUU Ha YPOBHE 1IeJIel U3y4YeHHUs MIPEeIMETa U OCHOBHBIX BUIOB y4€OHO-TI03HABATEIbHON JAESITEILHOCTH 00YyUaIOLIErocs o OCBOCHUIO
y4e0HOTO COJepKaHUSI.

3HaHHE XUMHH CITYKUT OCHOBOM Ju1s (POPMHUPOBAHMSI MUPOBO33PEHUSI 00YyUaroIIErocs, ero NpeCTaBIeHn 0 MaTepUaIbHOM €IUHCTBE MHPA, BAKHYIO POJIb UIPAIOT
(bopMupyeMble XUMHEH MpeAcTaBIeHUs O B3aUMOIIPEBPALIEHUSIX SHEPTUU U 00 3BOJIIOIIMH BELIECTB B MPUPO/IE, O MYTSIX PEIIeHUs INI00aTbHBIX PO 0JeM YCTOHYMBOTO
Pa3BUTHS YEJIOBEUYECTBA — CHIPHEBOM, YHEPreTUYECKO, MUIIEBOM 1 IKOJIOTUYECKON 6€30MacHOCTH, MPOOJIEM 3/IpaBOOXPaHEHUSI.

N3ydenune xumuu:

CHOCOOCTBYET pean3ali BO3MOXHOCTEN Il caMOpa3BUTHS U GOPMUPOBAHUS KyJIbTYpbI INYHOCTH, €€ 0011eil 1 QyHKIIMOHATIBHOM I'PaMOTHOCTH;

BHOCHT BKJIaJl B (JOPMHUPOBAHUE MBIIUIEHUS U TBOPUYECKUX CIIOCOOHOCTEN 00Y4arOLINXCsl, HABBIKOB UX CaMOCTOATENbHOM yueOHOH NesATeTbHOCTH, IKCIIEPUMEHTAIbHBIX
U MCCIeI0BaTeIbCKIX YMEHUH, HEOOXOJUMBIX KaK B IOBCEHEBHOM KU3HH, TaK U B IPOPECCUOHATIBHOM JIeATEIbHOCTH;

3HaKOMMUT €O CHENM(PUKON HaydHOTO MBIIIEHUS], 3aKJIa/IbIBAET OCHOBBI 1IEJIOCTHOTO B3IUIAa HAa €IMHCTBO IPUPO/IbI U YETIOBEKA, SIBJIAETCS OTBETCTBEHHBIM 3TalloM

B (DOPMUPOBAHUU €CTECTBEHHO-HAYYHOU I'PaMOTHOCTH 00yUaroImuxcs;

CocoOCTBYeT (POPMUPOBAHUIO LIEHHOCTHOI'O OTHOLIEHHUS K €CTECTBEHHO-HAYYHBIM 3HAHUAM, K IIPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIa/l B HKOJIOITMUYECKOE
o0OpaszoBaHue 00yJaIOLTHUXCSI.

JlaHHBIE HapaBJIeHUs B 00y4€HUHN XUMHUU 00eCIIeunBalOTCs Cieln(UKOi coepkaHus yueOHOTo MpeaMeTa, KOTOPbIH ABIsSeTCs earornuecky ajalTHPOBaHHBIM
OoTpakeHHeM 0a30BOIl HayKH XMMUU Ha ONPEAEIEHHOM dTarne e€ pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOT'O 00111er0 00pa30BaHKs OPUEHTUPOBAH Ha OCBOCHUE 00YYaIOLIUMHKCS CUCTEMBbl IEPBOHAYAJIBHBIX MTOHATUH XUMUH, OCHOB
HEOPraHMYECKON XMMUU U HEKOTOPBIX OTEIbHBIX 3HAUMMBIX OHATUN OPraHU4eCKON XUMHUH.

CtpykTypa cojaepKaHus IporpaMMbl 10 XUMUM c(hOPMUPOBAHA HA OCHOBE CUCTEMHOTI0 Moaxo/a K e€ uydyeHuto. CojepkaHue CKIaIbIBACTCs U3 CUCTEMBI IOHATUH O
XUMUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBI MOHATUH 0 XUMUUEcKOH peakuun. OGe 3TH CUCTEMBI CTPYKTYPHO OPraHU30BaHBI [0 MPUHIUILY [1OCJIEI0BATEILHOTO
pa3BUTHS 3HAHUN HA OCHOBE TEOPETUYECKUX IIPEJICTABICHUM PA3HOTO YPOBHS:

aTOMHO-MOJIEKYJISIPHOTO YYEHMSI KAK OCHOBBI BCETO €CTECTBO3HAHUS;

ITepnoauueckoro 3axkoHa JI. M. MeHeneeBa Kak OCHOBHOTO 3aKOHA XUMUU;

— YYEHHUS O CTPOCHHMH aTOMa U XUMUYECKOU CBSI3H;

— TIPeJICTaBIEHUH 00 ANEKTPOIUTHUECKOH JUCCOIMAIIMY BELIECTB B PaCTBOpaXx.

Teopernueckre 3HaHUS PACCMATPUBAIOTCSI HA OCHOBE AMITUPHUYECKH MOJTyYEHHBIX M OCMBICIEHHBIX (DAaKTOB, pa3BUBAIOTCS MOCIEA0BATEIBHO OT OJJHOTO YPOBHS K
JIpYroMy, BHIIONHSS (PyHKIMN OOBSICHEHUS U TPOTHO3UPOBAHMSI CBOMCTB, CTPOSHHSI U BO3MOXKHOCTEH MPAKTUYECKOTO MPUMEHEHHS U TIOTy4EHHUS H3y4a eMbIX BEILECTB.
OcBoeHue nporpamMmmsl 10 XUMHUH CIIOCOOCTBYET (POPMHUPOBAHUIO MPEACTABICHUS O XUMUYECKOHN COCTaBIIAIONIEH HAyYHOW KapTHHBI MUPA B JIOTUKE €€ CUCTEMHOU
IIPUPO/IbI, IEHHOCTHOTO OTHOILIEHUS K HAyYHOMY 3HAHUIO U METOJaM T03HAaHUA B Hayke. V3ydeHne XMMUHU IPOUCXOIUT C MPUBJICUEHUEM 3HAHUI U3 paHee U3YyYEHHBIX
y4eOHBIX npeaMeToB: «Okpyxaromuii Mup», «buonorus. 5—7 knacce» U «PuU3UKa. 7 KI1accy.



[Tpu u3ydeHHH XUMUHU TPOUCXOAUT (POPMUPOBAHKE 3HAHUN OCHOB XUMHUYECKOHM HAYKU KaK 00JIACTH COBPEMEHHOTO €CTECTBO3HAHMUS, TPAKTHUECKOH IEATEITHHO CTH
YeNI0BeKa U Kak OJJHOTO U3 KOMIIOHEHTOB MUPOBOU KYJIBTYpHI. 3a7aua yueOHOT0 MpeIMeTa COCTOUT B (DOPMHUPOBAHUH CHCTEMbI XUMHUYECKUX 3HAHUI — BaKHEHIIINX
($akTOB, MOHATHH, 3aKOHOB U TEOPETHUCCKUX MOJIOKEHHH, TOCTYIMHBIX 0000IIEHN MUPOBO33PEHUYECKOTO XapaKTepa, A3bIKa HAyKH, B MPUOOIICH UM K HAYIHBIM
METO/1aM TIO3HAHMSI PU U3yYCHUH BEIIECTB U XUMUYCCKUX PEAKIIN, B (JOPMUPOBAHUY M PA3BUTUHU TIO3HABATEIHHBIX YMEHHUIN M UX MPUMEHEHUH B yueOHO-
MO3HABATENBHON U y4eOHO-NCCIIEI0BATEILCKON eI TEIbHOCTH, OCBOCHUH TPABIII OE30MIaCHOTO 0OpaIleHus C BEIIECTBAMH B IOBCEJHEBHOM KU3HHU.
[Tpu u3ydeHHH XMMHUHM Ha YPOBHE OCHOBHOTO 001Iero 00pa3oBaHus BaXKHOE 3HAYCHUE TIPUOOPEITH TaKKe TENH, KaK:
— (OopMUPOBAHKE UHTEILICKTYATBHO PAa3BUTON JIMIHOCTH, TOTOBOW K CaMOOOPa30BaHUIO, COTPYTHUIECTBY, CAMOCTOSITSIILHOMY MPUHSATHIO PEIICHUH, CITIOCOOHON
aIalITUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIIOBHSIM JKU3HH;
— HaNpaBIEHHOCTh O0YUYSHHS HAa CHCTEMAaTUIEeCKOe IPHOOIeHNE 00YyJaIONINXCs K CaMOCTOSATEILHON TT03HABATEIILHOM JISATEIIBHOCTH, HAyYHBIM METO/1aM MMO3HAHUS,
(hopMUPYIOLTUM MOTHBAIIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMUU;
— o0ecrieueHue yCIIOBHA, CIOCOOCTBYIONTUX MTPHOOPETEHUIO 00YUAIONTUMHUCS OIBITa PAa3HOOOPA3HOU ACSITeTLHOCTH, TIO3HAHHS M CAMOIIO3HAHUS, KITFOUEBBIX HABBIKOB
(KJTFOYEBBIX KOMITETEHITUH ), UMEIONTUX YHUBEPCATBHOE 3HAYCHHE JUIS PA3IMYHBIX BUIOB JICATCIILHOCTH;
— ¢opmMupoBaHue O0MICH PYHKITMOHAILHOM U €CTECTBEHHO-HAYYHOW IPAMOTHOCTH, B TOM YHCIIE YMEHUH OOBSICHITH U OIICHUBATH SIBIICHUS OKPYXKAIOIIETO MUPA,
WCIIOJIb3YS 3HAHUS U OIIBIT, TOJydeHHBIC TPH H3YICHHH XUMUH, PUMEHSITH HX TPU PEIICHUH MPOOJIeM B MOBCEAHEBHOMN KU3HU M TPYAOBOU JCATEIHHO CTH;
— ¢opMUpOBaHKE y 00YJAIOIMUXCS TYMAHUCTHICCKUX OTHOIICHHH, MOHMMAHHS IIEHHOCTH XUMHUYECKUX 3HAHHUH JUIS BBIPAOOTKH KOJIOTHYECKH T[eJIecO 00pa3HOTO
MTOBEJICHUS B OBITY U TPYAOBOM JACATEIHLHOCTH B IEIIAX COXPAHEHHS CBOETO 3I0POBbS U OKPYKAIOIIEH TIPUPOTHON CPEJIbI;
— pa3BUTHE MOTHBAIUH K 00YYEHHIO, CIOCOOHOCTENH K CAMOKOHTPOJIIO M CAMOBOCITUTAHHUIO HA OCHOBE YCBOEHHUS 00IIeUeI0BEUECKUX IEHHOCTEH, TOTOBHOCTH K
0CO3HAaHHOMY BBIOOPY MPODUIIS U HANIPABIECHHOCTH JTaTbHEHIIIETO OOyIeHHUSI.
OO61iee yncao YacoB, OTBEACHHBIX /IS U3YyUCHHUSI XMMUHU Ha YPOBHE OCHOBHOTO 00111eT0 0Opa3zoBanusi, cocTaiseT 136 yacoB: B 8 kitacce — 68 yacoB (2 yaca B
Hemenmo), B 9 kiaacce — 68 yacos (2 yaca B HEJEIIO).

BocnumamenbHebili nomeryuan npedmema «Xumusa» peannsyetca yepes:

e mnoOyxaeHue oOyyaromuxcs codIoaaTh Ha ypoke OOUIepUHAThIE HOPMBI IOBEICHUS, MpaBuiia OOUIEHHSI CO CTapIIMMHU (TIeJaroriuecKUMU pabOTHUKAMM )
U CBEPCTHUKAMH (00y4YaIOUUMUCS), IPUHIUIBI Y4eOHOM AUCHUIUIMHBI U caMOOpraHu3anui. MeToipl U pHeMbl: 00CYXIeHHEe TPaBHII OOLIEHUS CO
CTapUIMMH (YYUTENIAMH) U CBEPCTHUKAMHU(IIIKOJIbHUKAMHU ), TPUHIUIIBI Y4eOHON JUCIMITIIMHBI U CAMOOPTraHU3aI1H;

e [IPHUBJICYHCHHUC BHUMAHUA 06yqa}01u1/1xc>1 K HCHHOCTHOMY AaCIICKTY U3Yy4YAdCMbIX Ha YPOKax NMpeAMETOB, HBHGHHﬁ, COOBITHH qepes: 06pameHHe BHHMMAHMH HA
HPaBCTBCHHBIC ACIICKTbI HAYYHBIX OTKpLITHﬁ, KOTOPBIC U3YHAKOTCA B Z[aHHBIﬁ MOMCHT Ha YPOKEC; Ha HpeHCTaBHTGHCﬁ YYCHBIX, CBA3AHHBIX C U3Y4YaCMbIMHU B
JJAHHBIM MOMEHT TEMaMH, Ha TOT BKJIa/, KOTOpLIfI OHH BHCCJIU B Pa3BUTUC HaIeu CTpaHbl U MU pa, HA I[OCTOfIHLIG noJapaxaHus IPUMEPLI UX )KU3HH, HA
MOTHUBBI UX ITOCTYIIKOB. Metoasl u IIPUECMBI: OpraHru3al A pa6OTBI C HOJ'Iy‘IB.CMOﬁ Ha YpOKC COLIMAJIBHO - 3HAYMMOM I/IH(I)OpMaI_IPIeﬁ, HMHHUOUHUPOBAHUC €C
O6CY)KI[CHI/IH, BBICKA3bIBaAHUA O6y‘laIOH_[I/IMI/IC$I CBOCT'O MHCHUA, Bpra60TKI/I CBOCT'O OTHOLICHMA,

e  HCHOJb30BaHUE BOCIHUTATEIbHBIX BO3MOXKHOCTEN COJIep KaHusl ydeOHOTo mpeaMeTa st JopMUPOBaHMS y 00YyUYaIOIIMXCSl POCCUHCKUX TPaJAUIIMOHHBIX
JTYXOBHO-HPABCTBEHHBIX U COLMOKYIBTYPHBIX IEHHOCTEH. MeTo bl M IPHUEeMBI: IEMOHCTPAIUS IeTSM ITpUMepa OTBETCTBEHHOTO, I'PakIaHCKOTO
MOBEJICHUsI, TPOSIBIIEHUS YEJIOBEKOIIO0US U T00OpOCEPACUHOCTH, Yepe3 MoA00p COOTBETCTBYIOIIMUX TEKCTOB ISl UTEHHMS, 3a4a4 JUls PeLICHUs, TPOOIEMHBIX
CUTYyalui A7l 0OCYKIEeHHUs B Kiacce);



e BKIIIOYEHHE B YPOK UT'POBBIX MPOIIEAYP, KOTOPHIE TOMOTAIOT MOICPKATH MOTHUBAILIMIO 00YHYAIONINXCS K MOJYYSHHUIO 3HAHUM, HAJTaXKUBAHUIO
MO3UTUBHBIX MEXIIMYHOCTHBIX OTHOIIIEHUH B KJIacCe, IOMOTAI0T YCTAHOBJICHHUIO TOOPOKEIATeIbHOM aTMOC(EpPhl BO BpeMs YPOKa;

e IPHUMEHEHHE Ha yPOKE MHTEPAKTUBHBIX (POPM PabOTHI, CTUMYIHUPYIOUINX [T03HABATEIFHYIO MOTHUBAIIHIO 00YYarOIIIXCSL.

e IPHUMEHEHHE I'PYNIOBOI paboTHI MK PabOTHI B Tapax, KOTOPHIE CIOCOOCTBYIOT Pa3BUTHIO HABHIKOB KOMAH/IHOM PaOOTHI M B3aMMOACHCTBHIO C
JIPYTUMH 00yUJarOIIUMHUCS.

o BI)I60p " UCII0JIb30BAHUEC HA YPOKax METOA0B, MCTO UK, TGXHOJIOFI/If/'I, OKa3bIBarOIIMX BOCIIUTATCIIbHOC BO3I[€I>'ICTBHG Ha JIMYHOCTH B
COOTBETCTBHH C BOCIIUTATCIIBHBIM HJI€CAJIOM, IICJIBIO U 3aJa4daMi BOCIIUTAHUA,

e HMHMIMHMPOBAHME U MOJIEPIKKA MCCIIEI0BATENbCKON JESITENbHOCTH HIKOJBHUKOB B (JOpME BKIIOUEHHS B YPOK Pa3IMYHBIX UCCIIEI0BATENbCKUX
3aJlaHUH ¥ 33/1a4, YTO JJAeT BO3MOXKHOCTh O0y4JarOUIUMCs PUOOPECTH HABBIKM CAMOCTOSTEILHOTO PELIEHHSI TEOPETUUYECKON MTPOOIIEMBI,
TeHepUPOBAHUS U
o¢opMIiIeHHsI COOCTBEHHBIX TUIIOTE3, YBAKUTEIHHOI'O OTHOIIEHUSI K UYXKUM HJI€IM, ITyOJUYHOTO BBICTYIUICHUS, apTyMEHTHPOBAHUS U OTCTaUBaHUs CBOEH
TOYKH 3peHUs. MeTO bl U IPUEMBI: peanu3aliis HHIMBUIyalbHbIX U IPYIIOBBIX UCCIIEI0BATEIHCKUX TPOEKTOB.

e YCTaHOBJIEHUE YBaXXHUTENbHBIX, JOBEPUTEIbHBIX, HE(OPMAIbHBIX OTHOIIEHUN MEX]Ty YUUTENIEM U YYeHUKaMH, CO3/IaHuE Ha YPOKax
SMOIIMOHAIBHO- KOM(POPTHOU CPEIBI;

e OpraHu3anusia IHG(bCTBa MOTHUBHPOBAHHEBIX U 3PYAUPOBAHHBIX O6yanOHIHXCH Haa UX HEYCIICBAIOIIUMH OJJHOKJIACCHUKAMH, JAF0IIETO
IIKOJIbHUKAM COITHAILHO 3HAYMMEBIH OIIBIT COTPYAHHYECTBA U B3aHMHOM IIOMOIIH. MeTO,Z[BI " IpUEMBI: HACTaBHUYCCTBO.

COJEPKAHUE OBYYEHUA

8 KVIACC

HepBOHa‘IaJ'II)HI)Ie XUMHUYCCKUEC ITOHATHA

HpenMeT XUMuH. Pob XUMHH B )KW3HHU YeJIOBEKAa. XMMHSA B CUCTEME HayK. Tenan BE€IICCTBA. dusnyeckne CBOMCTBA BCHICCTB. ArperaTﬁoe COCTOSIHHEC BCIICCTB.
Ilonsatue o MCTOJaXxX IIO3HAaHUA B XUMHUH. Ywucreie B€IICCTBaA U CMECH. CriocoOsbl pasaciICHus CcMeceH.

ATOMEI 1 MOJICKYJIBI. Xumuaeckue 31eMeHThI. CHUMBOJIBI XMMHUYECKHX 3JIEMECHTOB. HpOCTLIe M CJIOKHBIC BCIICCTBA. ATOMHO'MOJ'IGKYJ'IHPHOC Y4dC€HHC.
XuMuueckas CI)OpMy.]'Ia. BajeHTHOCTh aTOMOB XHMMHYECKHX 3JIEMEHTOB. 3aKOH IIOCTOSHCTBA COCTaBa BCIICCTB. OTtHocuTenbHas atoMHas Macca. OTHOCUTEILHAS
MOJICKYJIIpHas Macca. MaccoBas 1011 XMMHUYECKOT0 3JIEMEHTA B COCTMHCHHUH.

KommuectBo BemiecTBa. MoJib. MOJ'ISIpHaH Macca. B3aumMocBs3b KOJIMYECTBA, MACCHI U YUCJIa CTPYKTYPHBIX CAUHUIL] BCIICCTBA. Pacuértnl o Q)opMynaM
XHMHUYECKUX COSUHECHUM.

duznyecKkue U XUMHUYECKHE SIBICHU. XUMUYECKas peaKkuus u eé IMPU3HAKH. 3akoH COXpaHCHU MAaCChl BCUICCTB. XHMHYECKHUE YpPaBHCHUA. KJ'IaCCI/I(i)I/IKaLII/IH
XUMHWYCCKUX peaKI_II/Iﬁ (COGI[I/IHGHI/IH, Pa3JI0KCHUA, 3aMCILICHU, 06MCH8.).

Xumuueckuti IKCNepuUmMerm:

3HAKOMCTBO C XMMHYECKOM HOCYﬂOﬁ, IpaBHJIaMHA pa6OTBI B J'Ia60paT0pI/II/I )51 HpI/IéMaMI/I 06pameHI/151 C J'Ia60paTOpHI>IM 060py,HOBaHI/IeM, N3 Y4YCHHUC U OITMCAHUC
(bI/IBI/I‘-ICCKI/IX CBOMCTB 06p8.31_IOB HCOPraHN4YCCKUX BCIUICCTB, HaGJ’IIOI[CHI/IC (I)I/ISI/I‘-ICCKI/IX (HHaBHeHI/Ie BOCKa, TasdHUC JIbAd, paCTUPAHUEC CaXxapa B CTYIIKEC, KUIICHHUC U
KOHACHCaluA BOIIBI) N XUMHWYCCKHUX (POpeHI/Ie CBCYH, MMPOKAJIIMBAHUC MEIHOM IIPpOBOJIOKH, B3aUMOJICHCTBHE MEJIa C KHCHOTOﬁ) HBHeHHﬁ, Ha6J'IIO,Z[eHI/IC " OITMCAHHCEC



MPU3HAKOB MPOTEKAHUS XUMUUECKUX PEAKLUi (pa3iokeHue caxapa, B3auMO/ICHCTBHE CEPHOM KUCIIOTHI C XJIOPUIOM Oapusi, pa3ioxkenue ruapokcuaa meau (1I)
[IPU HarpeBaHUU, B3aMMOACHUCTBHE XkKele3a ¢ pacTBOpoM cosit meau (1), n3ydenune cnocoOOB pa3/ieieHus: CMeceil: C MOMOIIbIO MarHuTa, (PUIbTpOBaHUE,
BbIMIAPUBAHKE, TUCTUIUIALIUS, XpoMaTorpadus, IpoBeIeHIe OYNCTKH MOBAPEHHOH COJIM, HAOIOJICHNE U ONIMCAaHUE PE3yIbTaTOB MPOBECHHUS OTIbITA,
WJUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHMs Macchl, CO3JaHUE MOJENIEH MOJIEKYI (I1apOCTEPKHEBBIX).

Bakneiimme npeacraBuTeaIM HEOPraHMIECKUX BEIIECTB

Bozayx — cmeck razoB. CoctaB Bozayxa. Kucinopon — aneMeHT u mpoctoe BeniectBo. HaxoxkieHne Kuciopoaa B mpupoe, Pu3nuecKue 1 XAMUIeCKUe CBOWCTBA
(peaxmuu ropenust). Okeuppl. [Ipumenenne kuciaopoaa. CriocoObl MoTydeHrs: KUCIOPOa B 1a00paToOpui M MPOMBIIIIEHHOCTH. KpyroBopoT Kucioposa B
npupoje. O30H — aJuTOTpoITHAS MOAU(DUKAIIUS KUCTIOPO/Ia.

TenoBoit 3¢ (peKkT XMMHUECKON peaKklMK, TEPMOXUMHUUYECKUE YPaBHEHUS, K30~ U SHIOTEPMHUECKHE peakMU. TOMIMBO: yroyib U MeTaH. 3arps3HeHHe BO3lyXa,
yCUJIEHUE TTapHUKOBOTO 3 deKTa, pa3pylIeHHEe 030HOBOTO CIIOS.

Bonopon — anemeHt u npoctoe BeniectBo. Haxoxxaenue Boopoia B mpupojie, pu3ndeckue 1 XMMHUECKUe CBOMCTBA, IPUMEHEHHE, CLIOCOObI MOTY4YEHHUS.
Kucnots! u comm.

MousipHblii 00BEM ra3oB. Pacu€Tbl N0 XUMUYECKUM ypaBHEHUSIM.

®dusnyeckne cBorcTBa BoAbl. Bona kak pactBopurens. PacTBopsl. HackilieHHbIE M HEHACBIIEHHBIE PACTBOPHI. PacCTBOPHMOCTH BEIIECTB B Bojie. MaccoBast 1015
BEILIECTBA B pACTBOpE. XUMHUYECKHE CBOKCTBA BOIbl. OCHOBaHMS. POJIb paCTBOPOB B PUPO/JIE U B )KU3HU YesloBeKa. KpyroBopoT BO/bI B IpUPOJE. 3arpsa3HEHNe
MpUPOAHBIX BoA. OXpaHa U OYUCTKA MPUPOIHBIX BO/I.

Knaccudukanus Heoprannueckux coeaunennid. Oxcuapl. Kinaccudukanust okcuoB: coneodpasyroniue (OCHOBHbIE, KUCIOTHBIE, aM(OTEPHBIE) U
HecoJieoOpa3zyromue. Homenkiiatypa okcuioB. @usndeckre U XMMHUEcKre cBoiicTBa okcuoB. [lomydyenne okcuaos.

OcnoBanus. Kiaccudukanust oCHOBaHMI: METOYM U HEPACTBOPUMEBIE OCHOBaHMs. HoMeHKaTypa ocHOBaHM. OU3NYECKHE U XUMHYECKHE CBOMCTBA OCHOBAHHIA.
[Tosnydenne ocHOBaHUH.

Kucnotel. Knaccudukanus kucinor. Homenknarypa kuciaot. Pu3ndeckre 1 XMMUYECKHE CBOMCTBA KUCIOT. P aktuBHOCTH MeTauioB H. H. bekerosa.
[Tomyuenne KUCIOT.

Conu. Homenkiarypa coseil. dusznueckue u XuMuueckue cBoictra cosied. [lomydenue conent.

I'enernyeckas CBA3b MEXKAY KIAaCCAMU HEOPTaHMYECKUX COCIUHEHUMN.

Xumuueckuti 3kcCnepumenm:

Ka4eCTBEHHOE OIpEIeIEHUE COIepKaHus KMCIOPoa B BO3AyXe, IOJIydeHHe, COOMpaHue, paclo3HaBaHUE U U3yYEHHE CBOMCTB KUCIOPO1a, HAO0AeHNe
B3aMMO/ICHCTBHSI BEIIECTB C KMCIOPOJIOM H YCIOBHS BOSHUKHOBEHUS U NPEKpAIlleHUs TopeHust (II0XkKapa), 03HaKOMIIEHHE ¢ 00pa3liaMi OKCUI0B M OIIMCAHUE UX
CBOMCTB, MOJIy4yeHHe, COOMpaHKe, paclio3HaBaHUE U U3y4EeHHE CBOMCTB BOJIOpOa (TopeHue), B3auMoecTBre BoJopoaa ¢ okcuaoM menu (11) (BozmorkHO
UCIOJIb30BAHUE BUICOMATEPUAIOB), HaOII0IeHe 00pa310B BELIECTB KOJUYECTBOM 1 MOJIb, HCCIIEI0BaHNE OCOOCHHOCTEH PACTBOPEHUS BEIIECTB C pa3InYHON
PacTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHOI MacCOBOIl J10J1€i pacTBOPEHHOIO BEILIECTBA, B3aUMOJICHCTBHE BOJIbI C METAIIIIAMU (HATPUEM U
KajblieM) (BO3MOKHO UCIIOJIb30BaHUE BUICOMATEPHAIIOB), UCCIIEI0BaHUE 00Pa31l0B HEOPraHUYECKUX BELIECTB Pa3IMYHbIX KIACCOB, HAOIIOAEHNE U3MEHEHUS
OKpAacKy MHJIMKAaTOPOB B pacTBOpax KUCIOT U LIeJI0ueH, u3yueHue B3auMoaencTBus okcuaa meau (1) ¢ pactBopom cepHOM KMCIOTHI, KUCIOT C METaJJIaMH,
peakuuil HeMTpanu3anuy, oJIy4eHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJJHOIO METajljla IPYTMM U3 pacTBOPA COJIM, PELICHUE DKCIIEPUMEHTAJIbHBIX 3a/1a4
1o TeMe «BakHelIue K1accbl HEOPraHUYECKUX COCIUHEHUI.

Ilepnoanueckuii 3akoH u Ileprognueckas cucrtema xumudeckux 3nemeHToB . . MenaeneeBa. CtpoeHue aToMoB. Xumudeckast cBsi3b. OKUCIUTENBHO-
BOCCTaHOBUTEJIbHBIE PEAKIINH

IlepBblie MOMBITKY KJIACCH(PUKALIUNA XUMUYECKUX JIeMEHTOB. [IoHATHE O Tpynnax CXOJHBIX 3JI€MEHTOB (IEJIOYHbIE U IEJT0YHO3EMENbHbIE METAIIJIbI, TAJIOTEHBI,
MHEPTHBIE Ta3bl). DIEMEHTbI, KOTOpbIE 00pa3yloT aM(pOTEPHbIE OKCUIBI U THPOKCHUIBI.



[lepuonnyeckuii 3akoH. [lepuonuueckas cucrema xumudeckux snementoB . . MenneneeBa. KopoTkoneproanas u ymmnHonepuoanas popmsl [leproanueckoit
cucteMbl xumudecknx 31neMeHToB 1. 1. Menneneesa. [lepuoasl u rpymnnsl. Ou3nueckuii CMbICI MOPSAKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIBI JIEMEHTA.
Ctpoenne atomoB. CocTaB aTOMHBIX sjep. M3oTombl. Dnekrponbl. CTpoeHHE 3JIEKTPOHHBIX 000JI0YeK aTOMOB HEepBbIX 20 XMMUYECKHX 3JIEMEHTOB
IIepnoanueckoii cucremsl [1. 1. MenneneeBa. XapakTepucTUKa XUMUYECKOIO 3JIEMEHTA 110 €ro 1oJ1okeHuto B [lepuoauueckoit cucreme 1. . Menneneesa.
3aKOHOMEPHOCTH U3MEHEHUS paJryca aTOMOB XUMUYECKUX AJIEMEHTOB, METAJUIMYECKUX U HEMETAJUIMUECKUX CBOMCTB IO IPyIIaM U IepUOJIaM.

3nauenue [lepuoanueckoro 3akoHa u [leproguueckoil CUCTEMbl XUMUYECKUX 3JIEMEHTOB JJIsl pa3BUTUS Hayku U npakTuku. J{. 1. MenneneeB — yu€Hblil u
IPaKIaHUH.

Xumnueckas cBs3b. KoBaneHnTHas (1osisspHasi U HENOJIIpHasi) CBsI3b. DJIEKTPOOTPULIATEILHOCTh XUMUYECKUX 31€MEHTOB. MloHHas CBS3b.

Crenensp okucieHusi. OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakluU. [Iporiecchl OKucineHns U BOCCTaHOBIEHUs. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuu sKcnepumerm:.

M3y4eHre 00pa3LoB BEIIECTB METAIJIOB U HEMETAJJIOB, B3aUMO/ICHCTBUE THAPOKCH/A IIMHKA C paCTBOPaMM KHUCIIOT U IIeJIouel, MPOBEACHNE ONBITOB,
WUTIOCTPUPYIOIIMX IPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakluil (ropeHne, peakliuy pa3iokKeHHs], COeTMHEHUS).

Mesicnpeomemmvie céa3u

Peanu3zanus MeXNpeaAMETHBIX CBA3€H MPU U3y4EeHUH XUMUU B 8 KJIaCcCe OCYLIECTBIISIETCS Yepe3 UCIOJIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHbBIX IMOHATUH, TaK U
MTOHATUH, SBIIAIOIIMXCSA CHCTEMHBIMH JUISl OTJIEIBHBIX ITPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO1ue ecTecTBEHHO-HaY4HbIE TIOHATHSA: HAyYHBIH (DaKT, rTUMOTEe3a, TEOPHS, 3aKOH, aHAJIN3, CUHTE3, KIaccuduKalys, NepuoIu4HOCTh, HaOII0IeHNE,
9KCIIEPUMEHT, MOJEIMPOBAHNE, U3MEPEHHE, MOJIEIIb, SBJIICHHE.

®dusznka: MaTepusi, aTOM, JEKTPOH, IPOTOH, HEUTPOH, NOH, HYKJIUJ, U30TOIIBI, PaIMOAKTUBHOCTb, MOJIEKYJIa, SJIEKTPUUECKUN 3apsi]], BEIECTBO, TEIO, 00bEM,
arperaTHO€ COCTOSIHHE BEIIECTBA, ra3, (pu3nueckue BeIUUUHbI, €MHULBI H3MEPEHUs, KOCMOC, TIaHEThl, 3B€3/1bl, CoJHIIE.

buonorus: ¢porocunres, aprxanue, ouocdepa.

I'eorpadust: atmocgepa, ruapocdepa, MUHEPaIbl, TOPHbIE IOPOIbI, T0JIE3HBIE UCKOTIAEMblI€, TOIIJIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo u xumMuueckas peakius

[Tepuonunueckuii 3akoH. [leproanueckas cucteMa xumuueckux anemeHToB J[. . Menneneea. CtpoeHrne aToMOB. 3aKOHOMEPHOCTH B UI3MEHEHUH CBOMCTB
XUMHUYECKUX DJIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KATHS, KAJIbIU U UX COCTUHEHNUN B COOTBETCTBUH C TIOJIOXKCHUEM 3JIEMEHTOB B [leproaudeckoi cucreme u
CTPOCHHEM MX aTOMOB.

CrpoeHue BelecTBa: BUAbl XUMUUECKON CBS3U. THUITBI KPUCTATUIMYECKUX PEIIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUMA KPUCTAINIMYECKOM PEIIETKH U BUA
XUMHYECKOH CBSA3U.

Knaccudukaius 1 HOMEHKIIaTypa HEOPraHUYECKUX BEIIeCTB. XUMUYECKUE CBOMCTBA BEIIECTB, OTHOCSIINXCS K Pa3IMUHBIM KJIaccaM HEOPTaHWYeC KHX
COC/IMHCHUH, TE€HETUYECKasl CBSA3h HCOPTaHMYECKUX BEIIECCTB.

Knaccudukanus XuMUYECKUX peakuii o pa3IudHbIM MPU3HAKaM (IO YUCITy U COCTaBY yYacTBYIOIIUX B PEAKLIUU BEIIECTB, M0 TEIJIOBOMY 3h(deK Ty, 1Mo
M3MEHEHUIO CTETMEHEeH OKUCIEHUS XUMUYECKHIX 2JIEMEHTOB, 10 00paTUMOCTH, TI0 YYACTHIO KaTanu3aropa). JK30- U SHIO0TEPMHUUECKUE PEaAKIIIH,
TEPMOXHUMHUYECKUE YPABHEHMUS.

[TonsiTre o ckopocT XuMHUeckoi peakiuu. [lonsTue 06 0OpaTUMBIX U HEOOPATUMBIX XUMHUYECKUX peakiusax. [IoHATHE 0 TOMOTEHHBIX U FeTepOT EHHBIX
peakuusx. [lonarue o karanuze. [loHsTHe 0 XUMHUYECKOM paBHOBECHH. DAKTOPBI, BIUSIOLIME HA CKOPOCTh XUMUYECKON PeaklUy U MOJI0KEHUE XUMHUYECKOTO
paBHOBECHS.

OKUCAUTENHEHO-BOCCTAHOBUTEIBHBIC PEAKIINH, AIEKTPOHHBIN 0aTaHC OKHCIUTENLHO-BOCCTAHOBUTENBbHOM peakiinu. CocTaBleHUE YPaBHEHHU OKHUCIUTEIbHO-
BOCCTaHOBUTEJIHHBIX PEAKIIUH C HCIIOIB30BAaHUEM METOA YIEKTPOHHOTO OanaHca.



Teopus 3IEKTPOJUTUUECKON TUCCOLMAIIUU. DICKTPOJIUTHI U HEINEKTPOJIUTHI. KaTHOHBI, aHHOHBI. MEXaHU3M JIMCCOIMALIMU BEIIECTB C Pa3IMYHbIMU BUJIAMU
XUMU4ecKoi cBs3u. Crenenp aucconranui. CUIbHbBIE U CIIA0ble SIEKTPOIIUTHI.

Peakiun noHHoro oOMeHa. Y CIoBuUs MPOTEKAHUS PeaKuii MOHHOTO 0OMEeHa, OJHbBIE U COKpaIEHHbIE HOHHBIC YpaBHEHHS peakiuid. CBOMCTBA KUCIIOT,
OCHOBAHHUU M COJICH B CBETE MPEICTABICHUH 00 NEKTPOIMTHUECKON qucconnalyn. KauecTBeHHbIE peakiiny Ha HOHBI. [loHsATHE O THApOIN3E COeH.
Xumuueckuui sKCnepumeHm:

O3HAKOMJICHHE C MOJICJISIMU KPHCTAITMYECKUX PEIIETOK HEOPraHMYECKHUX BEIECTB — METAJUIOB M HEMETaJIOB (rpaduTa 1 amMasa), CII0KHBIX BEHIECTB (XJIopuaa
HATpHS ), UCCIICTOBAHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKOH PEaKIMK OT BO3ACHCTBHS PA3IMYHBIX (PaKTOPOB, UCCIEIOBAHUE 3JIEKTPOIIPOBOIHOCTH PACTBOPOB
BELIECTB, Mpoliecca AUCCOLUAIIMM KUCIIOT, I1eJI04el U cojiei (BO3MOKHO MCIIOJIb30BaHUE BUJIEO MAaTEPUAJIOB), IPOBEACHHUE OIIBITOB, MJUTFOCTPUP YIOIIUX IPU3HAKU
IIPOTEKAHUS peaKkuii HOHHOro oOMeHa (0Opa3oBaHUE OCaJlKa, BbIAEICHHUE ra3a, 00pa3oBaHKUE BO/JIbI), ONBITOB, WILTIOCTPUPYIOLIUX PUMEPHI OKUCIUTEIBHO-
BOCCTaHOBUTEJIbHBIX peaKluil (TropeHue, peakliuu pa3yioKeHNsl, COETUHEHHS ), paclio3HaBaHUE HEOPIaHWYECKUX BELIECTB C MIOMOIIBIO KaUeCTBEH HbIX peakuii Ha
HOHBI, pEIICHUE YKCIIEPUMEHTATBHBIX 3a/1a4.

Hemeranisl u ux coenuHEHUS

OO01as xapakTepucTuka rajoreHoB. OcoOEHHOCTH CTPOEHMS ATOMOB, XapaKTEpHbIE CTeNeHN okucieHus. CTpoeHue u pu3ndeckre CBOMCTBA MPOCTHIX BEIIECTB —
rajloreHoB. XMMHUYECKHEe CBOICTBA Ha MpUMepe XJjiopa (B3auMOJEeHCTBIE ¢ MeTallJIaMH, HEMeTallJlaMy, 1iesiogamMu). XsopoBoaopod. CosiHas KUCIOoTa,
XUMHUYECKUE CBOMCTBA, MOTyYeHUE, TPUMEHEHUE. J[efCTBHE XTopa U XJIOPOBOJOPOJa Ha OPraHU3M YeJoBeKa. BakHelme XJI0puIbl U UX HAXOXK ICHUE B
IpHUpOJIE.

O6mrast xapaktepucTuka 31eMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOSHUSI aTOMOB, XapaKTEepPHBIE CTeTIeHH OKucIeHus1. CTpoeHue u Pu3ndecKue CBOUCTBA
MIPOCTHIX BEIIECTB — KUCIIOPO/Ia U CePhl. AJUIOTPOITHBIE MOIU(PUKAIIMHA KUCIOPOIa U CePbl. XMMHUECKHE CBOMCTBA cepbl. CepoBOIOPO/I, CTpoeHUE, GPU3UUECKHUE U
XUMHUYEcKre cBOMCTBA. OKCH/IBI CEphl KaK MPEACTaBUTENN KUCIOTHBIX OKCHI0B. CepHasi KUCIIOTa, (pr3nuecKkrue u XuMUYecKue cBoicTBa (00mme Kak
MIPeICTaBUTEINS KJIacca KUCIOT U crienrduyeckue). XMuMUYeCKUe peakliny, JIeXKallle B OCHOBE IPOMBIIUIEHHOTO Coco0a MOMyYeHHsI CEPHOM KHCIIOTHI.
[Ipumenenne cepHoit kucaoTel. Coti cepHOI KUCIOTHI, KAYECTBEHHAs peakius Ha cyibdar-noH. Haxoxaenne cepsl v €€ COeTMHCHUI B IPUPOAC. XUMHUECKOE
3arpsi3HEHUE OKPYXKAIOLIEeH cpeibl COeTMHEHUSIMU cepbl (KUCIOTHBIE JOXKIH, 3arpsi3HEHUE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MpeI0TBPALCHUS.

OO6mrast xapakTepucTuka 31eMeHTOB VA-rpynibl. OCOOEHHOCTH CTPOCHHUS aTOMOB, XapaKTePHBIE CTETICHU OKUCIICHU. A30T, paclipOCTPaHEHHUE B IPUPOJIC,
¢buznueckue U xumudeckue cBoiictsa. KpyroBopot azora B npupoae. AMMuakx, ero ¢pu3nveckre U XMMHUYeCKUe CBOMCTBA, oyyueHue u npumeHenue. Conu
aMMOHMSI, UX (PU3NYECKHE U XUMUYECKUE CBOMCTBA, MpruMeHeHue. KauecTBeHHas peakiiys Ha MOHBI aMMOHUS. A30THasl KUCJIOTa, €€ MoJyueHue, PU3ndeckue u
XMUMHYECKHE CBOMCTBA (0011e KaK MpeICTaBUTEINs Kilacca KUCIIOT U crienugudeckue). Vcnoib30Banne HUTPATOB U COJIEH aMMOHHUS B KAYECTBE MUHEPAIbHBIX
ynoopenuii. XuMu4eckoe 3arps3HeHre OKpYyKarollei cpeibl COeMHEHUsIMH a30Ta (KUCIOTHBIE 0K/, 3arps3HeHNEe BO3/yXa, MOYBHI U BoJ10EMOB). Docdop,
aotpornHbie Moaudukanuu dpocdopa, pusndeckue u xumuueckue cBoiictea. Okeun gochopa (V) u pochopHnas kuciora, GuU3ndecKrue U XUMHUECKUE CBOMCTBA,
nonyuenue. McnonpzoBanue GocdaroB B KauecTBE MUHEPAIBHBIX yIOOPEHHIA.

O6mas xapakrepuctuka meMeHToB |V A-rpynnbel. OcoOeHHOCTH CTPOEHUSI aTOMOB, XapaKTepHbIE CTENIEHH OKUCICHUS. YTIIEPO/l, aJUIOTPOITHbIE MOAU(UKALINH,
pacmnpocTpaHeHue B mpupoje, pusndeckue 1 XuMU4Yeckue cBoiictea. Axacopouus. Kpyrosoport yriepoaa B mpupoae. OKCuabl yrieposa, ux Gpu3ndeckue u
XUMHYECKHE CBONCTBA, IEHCTBUE HA UBBIE OPraHU3MBIL, IOJyYeHHE U IPUMEHEHHE. DKOJOTHYECKHEe MTPOOIIeMbl, CBsi3aHHbIE ¢ okcuioM yriaepoaa (IV), runoresa
rJ100aTBbHOTO MOTETUICHUS KIIMMaTa, MapHUKOBBIN 3(h(dekT. YronpHas KuciaoTa U €€ coliu, uX GU3NYECKUEe U XUMUIECKHE CBOMCTBA, MOJTYYeHUE U PUMEHEHUE.
KauectBeHHas peakius Ha kKapOoHAT-HOHBL. Vcronp30BaHne KapOOHATOB B OBITY, MEAUIIMHE, IPOMBIIIUIEHHOCTH U CETHCKOM XO3SHCTBE.

[TepBoHauanbHBIE MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCIMHEHUSX yriepoaa (MeTaH, 3TaH, STUJICH, alleTUIICH, 3TaHOJI, TIHIIEPUH, YKCYCHAs! KUCIIO0Ta).
[TpupoaHbIe HCTOYHHUKH YTIEBOAOPOIOB (yrolib, IPUPOIHBIN Ta3, HEPTh), MPOAYKTHI UX MepepadOTKH (OEH3MH), UX POJIb B OBITY U TPOMBINITIEHHOCTH. [ToHsATHE O
OMOJIOTMYECKH Ba)KHBIX BEIIECTBAX: )KHpaX, OeNKax, YrIeBOAaX — U UX POJIM B )KU3HH UeloBeka. MaTepuanbHOE eJMHCTBO OPraHMUECKUX U HEOPTaHHUECKUX
COEIMHEHUII.



Kpemuuii, ero ¢usndeckne 1 XUMHUECKUE CBOMCTBA, MoNyuyeHUe u npuMeHenne. CoeqMHeHNs KpeMHUs B ipupoie. OO0Iiue mpeacTaBieHus 00 0 KCHUIe KPeMHUS
(IV) u xpemnueBoii kucnore. CUIMKaThl, UX UCIOJIb30BAaHUE B OBITY, B IPOMBILUIEHHOCTH. BaykHelIIne CTpOUTENbHbIE MaTepUallbl: KEPAMUKa, CTEKIIO, LIEMEHT,
OeToH, xene300eToH. [Ipobrembl 6€30MacCHOr0 NCHOIB30BAHUS CTPOUTEIBHBIX MATEPUAIOB B TIOBCEIHEBHON KU3HH.

Xumuueckuui 5KCnepumenm.

M3y4yeHue 00pasIioB HEOPraHMUYECKUX BEIIECTB, CBOMCTB COJISTHOW KHCIIOTHI, TPOBEJACHUE KAUYECTBEHHBIX PEaKIIUi Ha XJIOPUI-UOHBI U HAOJIIOICHUE TPU3HAKOB UX
MPOTEKAHMUS, OTIBITHI, OTPAKAIOMNE PU3NICCKUE M XUMHUYECKHE CBOMCTBA TAJIOTCHOB U UX COCIMHEHUH (BO3MOXHO MCIIOJL30BaHUE BUACOMATEPHUAIIOB),
03HaKOMJIEHHE ¢ 00pa3iamMu XJopu10B (TaJOTEeHUIO0B), O3HAKOMJIEHHE ¢ 00pa3liaMu cepbl U €€ COSMHEHUIMH (BO3MOXKHO MCIIOJIb30BaHUE BUCOMATEPUATIOB),
HaOJI0/ICHHUE MpoTiecca OOYTIMBaHUS caxapa Mo ICHCTBUEM KOHIICHTPHUPOBAHHOW CEPHOM KUCIIOTHI, U3yUYEeHUE XUMUICCKIUX CBOMCTB Pa30aBIICHHON CEPHOM
KHCIIOTHI, IPOBE/ICHNE KAYECTBEHHOW PEAKIIMK Ha CYTb(paT-UOH U HAOIIOACHHUE MTPU3HAKa € POTeKaHusl, 03HAKOMJICHHE ¢ (PU3MYECKUMHU CBOMCTBAMH a30Ta,
¢docdopa 1 Ux coeqMHEHUH (BO3MOKHO HCIIOJIb30BAHUE BUIEOMATEPHAIIOB), 00pa3liaMu a30THBIX U (POCHOPHBIX YIOOPEHUI, OJTyuyeHUe, coOrpaHue,
pacro3HaBaHUE U U3YUYE€HHUE CBOMCTB aMMHUaKa, MPOBEACHNE KAaYECTBEHHBIX PEaKluii Ha HOH aMMOHUS U (pochaT-HuOH U N3YUYCHHE MPU3HAKOB X MTPOTEKAHMUS,
B3aUMO/ICHCTBHE KOHIIEHTPUPOBAHHOM a30THOM KUCIOTHI C MEJIbI0 (BO3MOKHO MCIOJIb30BaHUE BUICOMATEPUATIOB), M3yUYEHUE MOJIENICH KPUCTAIIITU YECKIX
peméTox anmasa, rpadura, QymiepeHa, 03HaKOMIICHHE C TIPOLIECCOM aJCOPOITUU paCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM M YCTPOWCTBOM MPOTUBOTA34,
MoJTy4eHue, coOMpaHue, pacro3HaBaHNWEe U U3YYEHHUE CBOMCTB YIJICKMCIIOTO Ta3a, MPOBEICHNE KaueCTBEHHBIX PEAKIIMK Ha KapOOHAT U CUIIMKAT-UOHBI U U3YUCHUE
MIPU3HAKOB UX MPOTEKAHUS, 03HAKOMJICHHE C MTPOIYKIIMEH CUITUKATHON MPOMBIIIIIICHHOCTH, PEIICHUE SKCIIEPUMEHTAIIBHBIX 3a7a4 10 TeMe «BaxHei mme
HEMETAJUTbl U UX COCTUHEHUS.

MeTtamibl U UX COeMHEHUS

OO6mast XxapaKTepUCTHKAa XUMUUYECKUX AIIEMEHTOB — METAJIJIOB HA OCHOBAHHWH UX TOJIOKeHHS B [leprnoanyueckoii cucreMe XUMHUYECKUX dJIEMEHTOB /1.

N. MengeneeBa u ctpoeHust atTomMmoB. CTpoeHHe MeTauioB. MeTaindeckasi CBSI3b U METAJUNIMYECKas KPUCTAIUIMYECKAs PEMIETKA. DIEKTPOXUMHUYECKUHN Psif
HaIpsDKEHUH MeTa/uioB. PU3HUecKre 1 XUMHYECKHEe CBOMCTBA MeTaliioB. OOIHe Coco0bl MoMydeHus MeTallIoB. [loHATHE 0 KOPPO3UH METAIIJIOB, OCHOBHBIE
crocoOBbI 3aIUThI UX OT KOppo3uu. CIiiaBsl (CTajb, YyTyH, JIOPATIOMUHUN, OpOH3a) U X MPUMEHEHHE B OBITY U MMPOMBIIIJICHHOCTH.

[lerounble MeTaIIbL: TIONIOKEeHUE B [lepronnueckoil cuctreme xumuueckux 3neMeHToB . 1. MeHnnaeneeBa, CTpO€HUE X aTOMOB, HaX0KICHUE B PUPOJE.
Ouznyeckue U XMMHUYECKHUEe CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUABI U THAPOKCUIBI HATPUS U Kanus. [IpiMeHeHne menouHbIX MeTaJIOB U UX
COEIUHEHU.

[IlerouHO3EMENBHBIE METAIBI MArHUA M KaJbLMil: TIos10keHue B [lepuoanueckoil cucteme xumudeckux 3iaeMenToB [1. 1. MenzeneeBa, CTpoeHHUE UX aTOMOB,
HaxoXxaeHue B mpupoae. dusnueckue 1 XUMUYECKUE CBOMCTBA MarHus U Kalblius. BaxHeiine coequuennst Kanblus (OKCHI, TUAPOKCU, coin ). JKECTKOCTh
BOJIbI U CTIOCOOBI €€ YCTPaHEHUS.

Anromunuii: nonoxxenue B [lepuoanyeckoii cucreme xumudeckux snementoB Jl. . MenpaeneeBa, cTpoeHre aToMa, HAXOKJIeHHE B pupoje. Puszndeckue u
XUMHUYECKHE CBOMCTBA allOMUHUA. AMOTEpHBIE CBOMCTBA OKCH/A U THAPOKCH/IA ATFOMUHHUSL.

XKeneso: nonoxenue B [leprnoaunueckoii cucreme xumuaeckux snemeHToB [l. M. Menneneea, cTpoeHue atoma, HaxoxaeHue B mpupojie. dusndeckue u
XUMHUYECKUEe CBOMCTBA xene3a. Oxcuabl, ruapokcuabl u comu xenesa (II) u sxenesa (III), ux cocras, cBoiiCTBa U MOJTy4eHHE.

Xumuueckutl SKCnepumeHm:

03HaKOMJIEHHE C 00pa3IiaMyu METAJJIOB U CIIJIABOB, X (PU3MYECKUMH CBOWCTBAMU, H3yYEHHE PE3YIbTATOB KOPPO3UH METAUIOB (BO3MOXKHO HCIIO Ib30BaHUE
BHJICOMATEPHUANIOB), 0COOEHHOCTEHN B3aUMOACWCTBUS OKCUIA KANbIIUs U HATPHUS C BOJOH (BO3MOKHO HCIIOJIb30BaHKUE BUIEOMATEPHAIIOB ), UCCIIEOBAHNUE CBOMCTB
XKECTKOU BOJIBI, TIpOIIECcCca TOPEHUS JKeJle3a B KUCIOpo e (BOZMOXKHO MCTIOIb30BaHUE BHIEOMATEPUANIOB), IPU3HAKOB MTPOTEKAHUS KAYECTBEHHBIX PEaKIMil Ha
MOHBI: MarHus, KaJabIus, alFOMUHUS, IIMHKA, Xkene3a (II) u sxeneza (I1I), meau (I1), HabnroeHre U ONM CaHKE MPOLIECCOB OKPAIIMBAHUS IJIAMEHH HOHAMH HATPHS,
KaJusl ¥ KalbIHsl (BO3MOXKHO HCIIOIh30BaHUE BHIEOMATEPUAIIOB), HCCIET0BaHNE aM(POTEPHBIX CBOMCTB THAPOKCH 1A ATFOMUHUS U TUIPOKCH/IA IIMHKA, PEeIlIeHUE
AKCIEPUMEHTATBHBIX 3a/1a4 10 TeMe «BaykHeH e MeTamibl U UX COSAUHEHUS.

XuMHUS 1 OKpYKaroIas cpeia



BemiectBa 1 MaTepuainbl B HIOBCEAHEBHOM KM3HU UelloBeka. bezonacHoe UCnoib30BaHUE BEIIECTB U XUMUYECKUX peakiuil B ObiTy. [lepBast oMo npu
XUMHUYECKUX 0KOTaX U OTPABJICHUSX.

XUMHUYECKOE 3arpsi3HeHrEe OKpYXKarolen cpebl (IpeaenbHas 10mycTuMasi KOHIIeHTpalus BemecTs, fainee — [1/IK). Pons xumuu B pelieHun 3K0JI0rHYeCKUuX
npobiem.

Xumuyeckuil SKCnepumeHm:

M3y4yeHue 00pasIoB MaTepuaoB (CTEKIIO, CIJIaBbl METAJIJIOB, MOJUMEPHBIC MaTEPUATIBI).

Mesxcnpeomemuvie cés3u

Peanuzarust MexnpeIMETHBIX CBS3EH MPU U3YUCHUN XUMUU B 9 Kilacce OCYIIECTBIISETCS Yepe3 UCIOb30BaHME KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TOHATHH, TaK U
MIOHSATUHN, SBIISIOMIMXCS CUCTEMHBIMU TSI OTACIBHBIX TPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIC MMOHATUS: HAYYHBIM (paKT, TUMOTE3a, 3aKOH, TEOPHs, aHATN3, CHHTE3, KIIacCU(PUKaIIUs, IEPUOJUIHOCTD, HAOIOICHHE,
AKCIIEPUMEHT, MOJICIMPOBAHNE, U3MEPEHHE, MOJICIIb, SBJICHUE, TAPHUKOBBIN 3P (EKT, TEXHOJIOTHS, MaTePHUAITIBI.

dusnka: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIU, U30TOIIbI, paIHOAKTUBHOCTh, MOJIEKYJIa, DJIIEKTPUUECKHU I 3apsij1, MPOBOHUKH,
MTOJTYITPOBOTHUKH, UDIIEKTPUKH, (OTOAIEMEHT, BEIIECTBO, TEI0, 00BEM, arperaTHOE COCTOSTHHE BEIIECTBA, T'a3, PACTBOP, PACTBOPUMOCTh, KPUCTALITUYECKAs
peméTka, CrjiaBbl, PU3NYECKUe BEIMUMHBI, €IMHUIIBI U3MEPEHUsI, KOCMHYECKOE MPOCTPAHCTBO, TUIAHETHI, 3BE31b1, COTHIIE.

buonorus: porocunres, npixanue, Ouochepa, skocucTeMa, MUHEpaJIbHbIE YI00pEHUs, MUKPOAJIEMEHThI, MAaKPO3JIEMEHTHI, TUTATEIbHBIE BEIIECTBA.
I'eorpadus: atmocdepa, ruapocdepa, MUHEPAIBI, TOPHBIE TIOPOJIbI, TIOJIE3HBIE HCKOTIaeMble, TOTTUBO, BOJAHBIC PECYPCHI.

ININIAHUPYEMBIE PE3YJBbBTATBI OCBOEHMUS ITPOI'PAMMBI ITIO XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE PE3yIbTATHI OCBOEHUS MPOTrPaMMBbl OCHOBHOTO 00111er0 00pa30BaHus JOCTUTAIOTCS B X01€ 00YUEeHUS XUMHUH B €IUHCTBE YUeOHOI U BOCIUTATEIHHON
JESITeIbHOCTH B COOTBETCTBUM C TPAAULIMOHHBIMU POCCUHUCKUMU COLUOKYIBTYPHBIMH U JYXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMU, IPUHATHIMU B OOLIIECTBE
MpaBUJIaMU U HOPMaMHU MOBEJCHUS U CIIOCOOCTBYIOT MPOLIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHUS M COL[MANIN3AIIMH 00YUaIOLIUXCS.

JInuHOCTHBIE PE3YyIbTATHI OTPAXKAIOT FTOTOBHOCTH O0YUYAIOLIUXCSI PYKOBOJICTBOBATHCSI CUCTEMOM MO3UTHUBHBIX IIEHHOCTHBIX OPUEHTALIUN U paCIIMpPEHUE OIbITa
NesITeNILHOCTH Ha €€ OCHOBE, B TOM YHUCIIE B YACTHU:

1) maTpUOTHYECKOTO BOCTIUTAHUS:

[IEHHOCTHOTO OTHOILIEHUS K OT€YECTBEHHOMY KYIbTYPHOMY, UCTOPUYECKOMY U HAyYHOMY HACIEAHIO, IOHUMAaHUS 3HAUCHUS XUMHUECKON HAYKU B KU3HU
COBPEMEHHOTO0 00I11eCTBa, CIIOCOOHOCTH BIaIETh JOCTOBEPHOIN MH(OpMAIIHEH 0 MepeaOBhIX JOCTUKEHUIX U OTKPBITUIX MUPOBOM U OTEYECTBEHHO I XUMUH,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUSAX 00 YCTPONCTBE MUpa U OOIIECTBA;

2) TPaXIAHCKOTO BOCITUTAHUSL:

MIPEJICTaBJICHUSI O COLIMATBHBIX HOPMaX M MpaBUiIaxX MEKIUYHOCTHBIX OTHOLIEHUH B KOJIJIEKTUBE, KOMMYHUKATHBHOM KOMIIETEHTHOCTH B OOIIECTBEH HO MOJIE3HOM,
y4eOHOMCCIIeI0BATEIbCKOM, TBOPYECKOM U APYTUX BUIAX JESATEIbHOCTH, TOTOBHOCTH K Pa3HOOOPa3HOM COBMECTHOM AEATEIbHOCTH MPU BHIMOIHEHUN YUCOHBIX,
MO3HABATEIBHBIX 33/1a4, BHIOJHEHUN XUMUYECKHIX IKCTIEPUMEHTOB, CO3/IaHUU YU€OHBIX TPOEKTOB, CTPEMIICHUS K B3aUMOIIOHUMAHHIO M B3aUMOTIO MOIIU B
Mpolecce 3TOM yueOHOH e TeNbHOCTH, TOTOBHOCTH OIICHUBATh CBOE MOBEIEHUE U MOCTYIKU CBOMX TOBAPHILEH C MO3UIIMN HPABCTBEHHBIX U MPABOBBIX HOPM C
y4€TOM OCO3HAHUS MOCIEACTBUI MOCTYNKOB;

3) IICHHOCTH HAYYHOTO MO3HAHMS:

MHPOBO33PEHUYECKHE MPEICTABICHUS O BEIIECTBE 1 XUMHUECKOW peaKlMK, COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U COCTABJISIOLIUE OCHOBY
JUTS TOHUMAaHHMSI CYIITHOCTH Hay4YHOU KapTUHBI MHUpPA, MPEACTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS MIPUPOJIbI, B3AUMOCBSI3SX YEIOBEKa C IPUPOTHOM
Cpelioi, O pOJIM XMMUU B TO3HAHUU 3TUX 3aKOHOMEPHOCTE;



MO03HABATEIbHbIC MOTHBBI, HAIPABJICHHBIEC HA MTOJIyYeHHE HOBBIX 3HAHHUH 10 XMMUHU, HEOOXOAUMBIE ISl 0OBSICHEHHS HaOII0JaeMbIX MPOIIECCOB U SBJICHUH,
M03HABATENbHOM, MHPOPMALIMOHHON U YUTATEIBCKON KYJIBTYPhI, B TOM YHCJIE HABBIKOB CAMOCTOSTEIILHONW PAOOTHI C yUeOHBIMHU TEKCTaMH, CIIPABOYHON
JUTEPATypPOl, TOCTYITHBIMU TEXHUYECKHUMHU CPEJCTBAMU HH(POPMAITMOHHBIX TEXHOJIOTHH;

MHTEpEC K 00YUEHHIO U MO3HAHMUIO, JIF00O03HATEIBHOCTh, TOTOBHOCTh M CLIOCOOHOCTH K CaMOOOpa30BaHUIO, TPOSKTHOM U UCCIIEI0BATEIbCKON AEATEIBHOCTH, K
OCO3HAHHOMY BbIOODPY HANPABIECHHOCTU U YPOBHS 00y4€HUs B JajbHEHIIEM;

4) hopMUpPOBaHUS KYJIBTYPbI 3I0POBbSI:

OCO3HAHUE LIEHHOCTH JKU3HU, OTBETCTBEHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBBIO, YCTAHOBKHU Ha 37J0POBbIN 00pa3 KU3HU, OCO3HAHUE TIOCIEACTBU N U HETIPUSITHE
BPEIHBIX MPUBBIYCK (YIOTPEOIEHUS aTKOTOJIs, HAPKOTUKOB, KYpPEHHUsI), HEOOXOIUMOCTU COOJIIOICHUSI MIPABHIT O€30MTACHOCTH IIPU OOPAIIEHUN ¢ XUMUYECKUMU
BELIECTBAMU B OBITY U peaJIbHOM KU3HU;

5) TpyJI0BOTO BOCITUTAHUS:

MHTEPEC K MPaAKTUYECKOMY U3YUEHHIO podeccuil U TpyJa pa3IuvyHOro poja, yBaKeHUE K TPYAY U pe3ynbTataM TPYAOBOM AEATEIbHOCTH, B TOM YHCJIE Ha OCHOBE
MIPUMEHEHHUSI TPEIMETHBIX 3HaHUH 10 XUMHUH, OCO3HAHHBIN BEIOOP MHIUBUAYAIBHON TPAEKTOPHUH MPOJOJIKEHHSI 00pa30BaHus C yU€TOM JINYHOCTHBIX UHTEPECOB U
CIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH, YCIIEIIHOM NMPOoPecCHOHANbHOM IESTEIbHOCTH U pa3BUTUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJallTUPOBATHCS B MPO(EeCcCHOHAIBHON cpesie;

6) SKOJOrHYECKOTO BOCITUTAHMS:

9KOJIOTMYECKH 11e71ec000pa3HOe OTHOIIEHHE K MPUPOIE KaK HCTOYHHUKY )KM3HU Ha 3eMile, OCHOBE €€ CYIECTBOBAHUS, IOHUMaHHE LIEHHOCTH 310 pPOBOTO U
6e30macHoro 00pasa KU3HHU, OTBETCTBEHHOE OTHOLIEHHE K COOCTBEHHOMY (DU3HUECKOMY U IICUXUUYECKOMY 3/I0POBbIO, OCO3HAHUE IIEHHOCTH COOIIOIEHNUS TPaBUl
0€301MacHOTO MOBEIeHUS MpU pabOTe C BEIIECTBAMH, a TAKXKE B CUTYAIUAX, YTPOXKAIOIIUX 3/10POBBIO U KHU3HU JIIOJIEH;

CIOCOOHOCTH MPUMEHSAThH 3HAHUS, MOJy4aeMble MPU U3YUYEHUU XUMUH, Ui PeLIeHUs 3a1a4, CBA3aHHBIX C OKpPYXaIOIIel NPUpOTHON CPeoil, U MOBBIICHHS
YPOBHS SKOJIOTMUYECKOM KyJIbTYphl, 0CO3HAHUS INI00ATBHOTO XapaKTepa SKOJOTHYECKUX MPOo0ieM U MyTell X peuieHus IOCPeICTBOM METOJ0B X UMHH,
9KOJIOTMYECKOIO MBIIIUICHHS], YMEHUSI PYKOBOJCTBOBATHCS UM B IIO3HABATENbHOM, KOMMYHUKATUBHON M COLUUAILHOM IIPAKTHUKE.

METAINIPEAMETHBIE PE3YJIbTATHI

B cocTaBe mMeTanpeMeTHBIX PE3Yy/IbTaTOB BBIACISIOT 3HAYUMBIE 11 (GOPMUPOBAHMSI MUPOBO33PEHHS 00IIIeHAyYHbIE TOHSTHS (3aKOH, TEOPHS, TPH HIIUII,
runoresa, (akTt, CUCTeMa, IPOIECC, SKCIIEPUMEHT U APYTroe.), KOTOPbIE UCIOJIb3YIOTCSA B €CTECTBEHHO -HAYYHBIX YU€OHBIX MPEeIMETaX U MO3BOJISIOT HA OCHOBE
3HAHUN U3 ITUX IPEIMETOB POPMUPOBATH MPEJCTABICHUE O IIEJIOCTHON HAYYHON KapTHHE MUpPA, U YHUBEpCalIbHbIe YyueOHbIe NEHCTBUS (IT03HABATEIbHEIE,
KOMMYHHUKATHBHBIC, PETYISTUBHBIE), KOTOPbIE 00eceunBaoT (POpMHUPOBAHHE TOTOBHOCTH K CAMOCTOSITEIbBHOMY TUIAHUPOBAHUIO U OCYILIECTBICHUIO YUeOHOM
JeSITeIbHOCTH.

ITo3HaBaTe/IbHBbIE YHHBepcaJlbHbIe Y4eOHbIe qeiicTBUSA

ba3oBble toruueckue qencTBus:

YMEHHUS MCII0JIb30BaTh MPUEMBI JJOTMUECKOTO MBIIUICHHSI TP OCBOGHUM 3HAHUI: paCKphIBATh CMBICII XUMUUECKUX MOHATUHN (BBIIENATh UX XapaKTEPHbIE
MPU3HAKH, YCTAHABIMBATh B3aMMOCBSI3b C JPYTUMHU MOHATUSAMU), UCTIOJIb30BaTh MOHATUS JJIs1 00ObSICHEHUS OT/ICNIbHBIX (DAKTOB U SBJICHUM, BBIOUPATh OCHOBAHUS U
KPUTEPHH JUIs KJIacCU(PUKALIMM XMMUYECKHX BEIIECTB U XUMUYECKUX PEAKIUH, YCTaHABIMBATh IPUYMHHO -CJI€JICTBEHHBIE CBSI3U MEXAYy 00bEeKTaMH U3Y4eHHus,
CTPOMTB JIOTUYECKUE PACCYKJICHUsI (MHAYKTUBHBIE, IEIYyKTUBHBIE, 110 AHAJIOTUH ), 1€1aTh BBIBOAbBI U 3aKIIOUCHHUS;

yMEHHUE NPUMEHATH B Mpoliecce MO3HaHNUs NOHATHUS (IIPeIMETHbIE U METAPEMETHBIE), CHMBOJIMUECKUE (3HAKOBBIE) MOJEIH, UCTIOJIb3YEMbIE B XUMUH,
peoOpa3oBbIBATh IIMPOKO MPUMEHSIEMbIE B XUMUHU MOJEIbHBIE IPEICTABICHHUS — XUMUYECKUI 3HAK (CHMBOJI 3JIEMEHTA), XUMUYecKast (hopMysia U ypaBHEHUE
XUMUYECKOH peakiuy — P pelieHNH yueOHO-TI03HaBaTEIbHbBIX 33/1a4, C YYETOM 3TUX MOJICJIBHBIX MPEJICTABICHUH BBISBIATH  XapaKTepU30BaTh CYIIECTBEHHBIE



IMPU3HAKH U3YyIaCMbIX O6’beKTOB — XUMHWYCCKUX BCUIECCTB U XUMHNYCCKUX peaKuHﬁ, BBISABJIISATDH O6H_II/IC 3aKOHOMCPHOCTHU, IPUIUHHO -CJICICTBCHHLIC CBA3U U
[IPOTUBOPEYHUS B U3Y4AEMBIX IIPOLECCAX U ABJICHUAX.

bazoBeie uccieoBaTeIbCKUE ICHCTBUSA:

YMCHHUEC HUCII0JIb30BATh MMOCTABJICHHBIC BOITPOCHI B KAYCCTBC MHCTPYMCHTA IMO3HAHMS, a4 TAKKEC B KAUCCTBC OCHOBBI IJIA q)OpMI/IpOBaHI/ISI THUIIOTE3LI 110 MPOBCPKE
IMPaBHUJIIbHOCTU BBICKA3bIBACMbBIX CY)KILGHI/H\/JI;

prOOpETEHUE OIIBITA 10 IJIAHUPOBAHHUIO, OPraHU3AI[MH M IPOBEACHUIO YICHUYECKUX IKCIICPUMEHTOB, YMEHHE HAOJIF0IaTh 3@ XOIOM ITPOIECcca, CaMOCTOSTEIbHO
MIPOTHO3UPOBATH €ro Pe3yabTar, (OPMYIUPOBATH 0O0OIIEHHUS U BEIBOIBI IO Pe3yabTaTaM MPOBEAEHHOTO OIBITA, HCCIEOBAHMUS,, COCTABIATH OTYET O MPOACTaHHOM
pabore.

Pabora ¢ undpopmanueii:

yYMEHHE BbIOMpPATh, aHAIM3UPOBATh U UHTEPIIPETUPOBATh MH(POPMALIMIO Pa3IMYHBIX BUJIOB U (POPM IMpeICTaBICHMS, TOTY4aeMYI0 U3 Pa3HbIX HICTOYHHUKOB
(Hay4HO-TIOMYJIApHAs JINTEpaTypa XUMUUYECKOTO COJIepKaHus, CIIPaBOYHbIE TOCOOUsI, pecypchl IHTepHeTa), KpUTUUECKU OLIEHUBATh IPOTUBOPEUUBYIO U
HEJIOCTOBEPHYIO HWH(OpMaIINIo;

YMCHHUEC MMPUMCHATH PA3JIMYHBIC METO/AbI U 3aITPOCHI ITPH IMTOHUCKE U 0T60pe I/IH(i)OpMaHI/II/I " COOTBETCTBYIOIIUX JAHHBIX, H€06XOI[I/IMI)IX JJI1s1 BBIIIOJIHCH UL y‘IC6HBIX
U IIO3HABATCJIBbHBIX 3a1a4 OHpe)IeJ'IéHHOFO THIIA, HpI/IO6peTeHI/IC OIIBITa B 00JIACTH HUCIIOIb30BAHNSA I/IH(bOpMaHI/IOHHO-KOMMyHI/IKaTI/IBHI)IX TeXHOHOFHﬁ, OBJIAICHUC
KYJIbTYpOH aKTUBHOTO HCIOIb30BAHUS PA3TUYHbBIX MOMCKOBBIX CUCTEM, CAMOCTOSITENILHO BEIOMPATh ONTUMAIbHYIO (OpMY MpeAcTaBieHus: HHGOpPMaul U
WUTIOCTPUPOBATH pelIaeMble 3aJ]aui HECIOKHBIMU CXEMaMHU, IUarpaMMaMi, APYyruMu popMamu rpaguKi U UX KOMOMHALUAMU;

YMEHHUE MCII0JIb30BaTh M aHAJTM3UPOBATh B MpoIiecce yIeOHOW U MCCIIeI0BATENbCKOM IEeATELHOCTH HHPOPMAIIHIO O BIUSHUH MPOMBIIIJICHHOCTH, CEIBCKOTO
XO035HCTBA M TPAHCIIOPTA HA COCTOSIHUE OKPYXKAIOIICH TPHUPOTHOMN CPEeIbl.

KoMMyHMKaTHBHBbIE YHUBEpPCAJIbHbIE Y4eOHbI€e 1eiCTBUSA:

YMEHUS 3a71aBaTh BOMIPOCHI (B XOJI€ UaIoTa U (MJIM) TUCKYCCUH) TIO CYIIECTBY 00CYXIaeMOM TeMBbI, (DOPMYIUPOBATH CBOU MPEITIOKECHHS OTHOC UTEITHHO
BBITIOJIHEHUS TPEJUI0KEHHOM 3a/1a4;

YMEHHUSI IPECTABIIATh MOJyYeHHbIEC PE3YAbTaThl IO3HABATENILHOM IEATEIBHOCTH B YCTHBIX U MMCbMEHHBIX TEKCTAX; AeJaTh MPE3EHTAIUIO PE3yIbTaTOB
BBITIOJIHEHUS] XUMUYECKOTO SKCIIEpUMEHTa (J1a00paTOPHOTO OIBITA, JIAOOPATOPHOU pabOTHI IO UCCIIEIOBAHUIO CBOMCTB BELIECTB, YUEOHOTO MPOEKTA);

yMeHHs y4eOHOTO COTPYAHHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM MM03HABATEIBHON U HCCIEA0BATEIbCKON AeSITENIHOCTH MIPH PEIICHUH BO3HU KAIOUTUX IpoOiieM
Ha OCHOBE y4€Ta 0OLIMX UHTEPECOB U COTIACOBAHUS MO3ULIMM (00CYXKIeHHs, 0OMEH MHEHUSIMHU, «MO3TOBBIE IITYPMbI», KOOPAUH AU COBMECTHBIX ACUCTBUIA,
oTnpejiesieHue KPUTEPUEB TI0 OLIEHKE KaueCTBa BHIMOJIHEHHON pabOThI U Apyrue).

PeryasiTuBHbBIe yHHBepcaJibHble Y4eOHbIe JelicTBHA:

YMEHHUE CaMOCTOSITEIILHO OIPEEIIATh LEIH AeITeIbHOCTH, INIAHUPOBATh, OCYIIECTBIISTh, KOHTPOJIUPOBATH U IPH HEOOXOAUMOCTH KOPPEKTUPOBATh CBOIO
NeATeNbHOCTb, BEIOUpaTh Hanbosee 3PPEeKTUBHbBIE COCOOBI peleHHs y4eOHBIX U [T03HABATEIbHbIX 33/1a4, CAMOCTOATEIBHO COCTABIATh WM KOP PEKTUPOBATh
IPEUI0KEHHBIN aJlTOPUTM JIeHICTBUI IIPU BBIIIOJHEHUH 331aHUI ¢ y4ETOM MOJIy4eHHs HOBBIX 3HaHUI 00 N3yyaeMbIX 0ObEKTaxX — BEILECTBAX U PEaKIMsAX,
OLICHMBATh COOTBETCTBHUE TOJYYEHHOIO PE3y/IbTaTa 3asIBJICHHOM 1I€JIM, YMEHUE UCIIOJIb30BaTh M aHAIIM3UPOBATh KOHTEKCTHI, IPEAJIaracMble B YCIOBUU 3aJaHUM.

INPEAMETHBIE PE3YJIBTATbBI

B cocrase MNPEAMCTHBIX PE3YJIbLTATOB IO OCBOCHUIO 00513aTEILHOTO COACPIKaHUA, YCTAHOBJIICHHOT'O JTaHHOM (I)CllepaHBHOﬁ pa60qel71 HpOl“pElMMOfI, BBIICIIAIOT!
OCBOCHHBIC 06y‘IaIOIJ_II/IMI/ICSI HAYYHBIC 3HAHUA, YMCHUA U CIIOCOOBI HCﬁCTBHﬁ, cneun(bnqecxne JJIA HpeHMCTHOﬁ o0actu ((XI/IMI/I}I)), BUIBI JCATCIIBHOCTH I10



IMOJIYYCHHUIO HOBOI'O 3HAHUS, €TI0 UHTCPIIPETALIUU, HpGOGPaSOBaHI/IIO U IPUMCHCHUIO B PA3JIMYHBIX y‘-Ie6HLIX W HOBBIX CUTyallUAX.

K koHIry 00y4eHus B 8 K1acce MpeMETHBIE Pe3yJbTaThl HA 0a30BOM YPOBHE JIOJDKHBI OTPaxaTh C(POPMHUPOBAHHOCTD y O0YUAIOIIUXCS YMEHHH:

PaCKpBIBATh CMbBICI OCHOBHBIX XUMUYECKUX MOHSATHI: aTOM, MOJIEKYJIa, XUMHUUECKHI 3JIEMEHT, ITPOCTOE BELIECTBO, CII0)KHOE BEIIECTBO, CMECh (OIHOPOIHAS U
HEOHOPO/IHAs ), BAJICHTHOCTh, OTHOCUTEJIbHAS aTOMHAs ¥ MOJICKYJISIpHAsi Macca, KOJIMYE€CTBO BEIIECTBA, MOJIb, MOJISIPHAs. Macca, MacCoBast JOJIs1 XUMHYECKOTO
3JIEeMEHTa B COCIMHEHUH, MOJISIPHBIA 00BbEM, OKCHJI, KHCIIOTA, OCHOBAHHE, COJIb, SJIEKTPOOTPUIIATEIHLHOCTD, CTETIEHb OKHCIICHUSI, XUMUYECKast pPEaKIys,
KJIaCCH(UKAIUS PEAKIIHI: pEaKIIUU COCTUHEHUS, PEAKIIUHU PA3JIOKCHHUS, PEAKITIH 3aMEISHUs, peaKIni 0OMEHa, 9K30- ¥ SHIOTCPMHUYCCKUAC PEAKITIH, TETUIOBOM
3¢ deKT peakuy, sIIPo aToMa, IEKTPOHHBIN CIION aTomMa, aToMHasi OpOUTaIb, paliyc aToMa, XUMHYECKast CBSI3b, TOJISIPHAS U HETIOJISIPHAS KOBAJICHTHAS CBSI3b,
WOHHAs CBsI3b, MOH, KATUOH, aHUOH, PaCTBOP, MaccoBasi J0JIsl BEIIECTBA (ITPOLICHTHAS] KOHIICHTPAIIKs) B paCTBOPE;

WJUTFOCTPUPOBATH B3aWMOCBSI3b OCHOBHBIX XUMHUYECKUX MMOHSITHI M IPUMEHSTH 3TH MMOHSATHUS MIPU ONMMCAHUM BEIIECTB M MX MPEBPAIICHHII;

HCIIOJIb30BaTh XUMUYECKYIO CHMBOJIUKY IS COCTaBJICHUsI ()OPMYJI BEIIECTB M YPAaBHEHUN XUMUYECKUX PEAKITUN;

OTIPENIETISATh BaJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTMHEHUSX, CTETICHh OKUCIICHUS SJIEMEHTOB B OMHAPHBIX COCTMHEHUSIX, TPUHAITICKHOCTH BEIIECTB K
ompeIeIEHHOMY KJIACCy COCIMHEHMM Mo (hopMyraM, BUJl XUMHUYECKOM CBsI3U (KOBAJIGHTHASI M MIOHHASI) B HEOPTAaHUYECKUX COCTMHEHUSIX;

packpsiBaTh cMmbica [lepronnueckoro 3akona [[. . MenzaeneeBa: 1eMOHCTPUPOBATh MOHUMAaHUE MTEPUOTUYECKON 3aBUCUMOCTH CBOMCTB XUMHYECKUX JIIEMEHTOB
OT ux moJioxkeHus B [lepuoanueckoii cucteMe, 3aKOHOB COXPAHEHHST MACChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO -MOJICKY/ISIPHOTO yYeHUs, 3aK0OHa ABOTAJIpo;
OTIMCHIBATh M XapaKkTEePU30BaTh Ta0INUHYI0 popMy [leprnoandeckoil CHCTEMBI XUMUYECKUX DJIEMEHTOB: pa3inyaTh MOHATHS «TJaBHAs MoArpymnma (A-rpymma)» u
«mmobounas noarpynna (b-rpymnmna)», Mansie i 00JbIINE TTEPUO/IBI, COOTHOCUTH 0003HaYEHUsI, KOTOphIe MMetoTcs B Tabmute «llepruoandeckas cucrema
XUMUYECKUX d51eMeHTOB [[. 1. MeHnpeneeBay ¢ YMCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHS aTOMOB XUMHUYECKUX DJIEMEHTOB (COCTaB U 3apsl sapa, 0011ee Yucio
AIIEKTPOHOB U pacnpeesieHue X MO NEKTPOHHBIM CIIOSIM);

KJIaCCU(PUIIMPOBATH XUMHUYECKUE DJIEMEHTHI, HEOPTaHUYECKHE BEIIECTBA, XUMUYECKUE PEeaKLUH (TI0 YUCTY U COCTaBY YUaCTBYIOIIMX B PEAKI[MH BEILIECTB, 10
TerIoBOMY 3D PeKTy);

XapaKTepH30BaTh (OMUCHIBATH) OOIINE XMMHUECKHE CBOICTBA BEILIECTB PA3IMYHBIX KJIACCOB, MOATBEPKAAs OMUCAHKUE TPUMEPAMU MOJIEKYJISIPHBIX YpaBHEHHM
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIHIA;

MIPOrHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTHU OT UX KQUECTBEHHOT'O COCTaBa, BO3MOKHOCTH MPOTEKAHUS XUMUYECKUX MPEBPALIECHUI B PAa3TUYHBIX
YCIIOBUSX;

BBIYHCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEIIIECTB, MACCOBYIO JIOJII0 XMMHYECKOI0 AJIeMEHTa 1o (hopMylie COeIMHEHUS, MaCCOBYIO JIOJIIO
BEII[ECTBA B PaCTBOPE, IPOBOAUTH PACUETHI IO YPABHEHUIO XUMUYECKON PEaKIIHH;

MIPUMEHSITH OCHOBHBIE OTE€pPaIlMi MBICIIUTEIBHOMN JAEATEIHHOCTH — aHAIN3 U CUHTE3, CPaBHEHHE, 0000IIeHIEe, CUCTEMAaTH3AIHIO, KITacCU(UKAIINIO, BBISBICHHIE
MIPUYMHHO-CIICACTBEHHBIX CBSA3EH — I U3y4eHUS CBOICTB BEIIECTB U XUMUUYECKUX PEAKIMil, €CTeCTBEHHO-HAYYHbIE METObI TIO3HAHUS — HAOIIOACHHE,
U3MepeHue, MOJACITUPOBAHUE, SKCIIEPUMEHT (PEalIbHBIN U MBICIICHHBIN);

CJIeIOBaTh MpaBUjIaM MOJIb30BAHMS XUMUYECKON TOCYI0H U TaO0paTOpPHBIM 000pyI0BaHUEM, a TAKXKE MPaBUIaM OOpaIeHHs C BEIIECTBAMU B COOTBETCTBUU C
HUHCTPYKIUSMHU T10 BBIMOJHEHHUIO JTAOOPATOPHBIX XUMHUYCCKUAX OTIBITOB IO TOJYYCHUIO U COOMPAHHIO Ta3000pa3HbIX BEHIECTB (BOJIOPOIA U KUCIOPOa),
MIPUTOTOBJIEHUIO PACTBOPOB C ONPENEIEHHON MAaCCOBOM J10JIei pacTBOPEHHOTO BEIIECTBA, INIAHUPOBATh M IPOBOJUTH XUMHUUECKHE SKCIIEPUMEHTHI 110
pacrmo3HaBaHHUIO PaCTBOPOB IIEeT0UEH M KUCIOT C TOMOIIIBI0 UHAUKATOPOB (JIaKMYC, peHON(PTaNeUH, METUIIOPAHK U IPyTUe).

K koHI1y 00y4eHus B 9 kiacce npeaAMeTHbIE Pe3yabTaThl Ha 6a30BOM YPOBHE JOJDKHBI OTPaXkaTh C(POPMUPOBAHHOCTh Y 00YUAIOLIUXCSI YMEH UL

PacKpbIBaTh CMBICII OCHOBHBIX XUMUYECKUX NOHATHI: XUMUYECKUH 2JIEMEHT, aTOM, MOJIEKYJIa, HOH, KATHOH, aHUOH, IPOCTOE BEIIECTBO, CJIOKHOE BELIECTBO,
BaJICHTHOCTb, 2JIEKTPOOTPUIIATEIBHOCTD, CTEIIEHb OKUCIICHUS, XMMUYECKas PeaKlns, XUMUUECKas CBsI3b, TEIUIOBOM AP(PEKT peakIuu, MOJIb, MOJIPHBIN 00BEM,
pacTBOp, AIMEKTPOJIUTHI, HEAIEKTPOIHUTHI, HIEKTPOIUTHUECKAs TUCCOLMALIHS, PEaKLIMd HIOHHOTO 0OMEeHa, KaTajau3aTop, XMMHUYECKOe paBHOBECH €, 00paTUMBbIEe U



HEOOpaTUMBIE PEaKIIH, OKHCIUTEIHHO-BOCCTAHOBUTEIbHBIC PEAKI[H, OKHCIUTEIb, BOCCTAHOBUTEIb, OKHCICHUE U BOCCTAHOBIICHHE, AJTIOTPOTIHS, aM(pOTEPHOCTB,
XUMHUECKas CBA3b (KOBaJICHTHAs, MIOHHAs!, METAJNINYECKasl), KpUCTAJIIMYECKas PeIETKA, KOPPO3Usl METAJUIOB, CIUIABbl, CKOPOCTh XMMHUYECKOM peakuuy,
npeaenbHo ponycrtuMas konuenrpanus 111K BemecTsa;

WJUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMUUYECKUX MMOHATUN U IPUMEHSATH 3TU NOHITHS IIPU ONIMCAHUU BELIECTB U UX MPEBPAILCHUI;

HCII0JIb30BATh XUMHUUYECKYIO CUMBOJIUKY JUIsl COCTaBJICHUS (JOPMYIT BEILIECTB U YPABHEHUM XUMUYECKUX PEAKIIMIA;

ONPEJEIATh BaJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX DJIEMEHTOB B COEIMHEHUSX PA3IMYHOTO COCTaBa, IPUHAIJIC)KHOCTh BEIIECTB K ONPEICIEHHOMY
KJIaccy COeTMHeHNH 1o (hopMyiiaM, BUJ XMMUYECKON CBSI3U (KOBAJICHTHAS, HOHHAS, METAJUIMYECKAasi) B HEOPTaHUYECKUX COSIMHEHHSIX, 3apsi] HOHA TI0
XUMHUYECKOHN (opMyJie, XapaKTep Cpe/ibl B BOJHBIX paCTBOPAX HEOPraHUYECKUX COETMHEHUH, TUIl KPUCTAJUINYECKOH pelIETKY KOHKPETHOTO BEIECTBA;
packpeiBath cMmbich [lepuonndeckoro 3akona J{. 1. MenneneeBa u IeMOHCTPUPOBATh €ro MOHMMAHHUE: OMHICHIBATh U XapaKTEPHU30BaATh TAOIUYHYIO POpMY
[leproauueckoi CUCTEMbl XUMUYECKUX JIEMEHTOB: pa3inyaTh MOHATHUS «IJIaBHas noArpynna (A-rpynmna)» u «nobounas noarpynmna (b-rpynmna)», mansie u
00JIbIIKE IEPUObI, COOTHOCUTH 0003HAUEHUsI, KOTOPbIE UMEIOTCS B IEPUOINYECKON TabIHUIIE, C YMCIOBBIMU XapaKTEPUCTUKAMU CTPOEHUS aTOMOB XUMHYECKHUX
AJIEMEHTOB (COCTaB U 3aps]l SApa, 00IIee YUCIIO AIEKTPOHOB U paclpeesIeHUe X 0 EKTPOHHBIM CIIOSIM), 0OBACHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUU
CBOJCTB 3JIEMEHTOB U UX COEIUHEHUI B Mpesienax MajblX IEPUOIOB U IIaBHBIX MOATPYII C YIETOM CTPOSHHS UX aTOMOB;

KJIaCCU(PUIIMPOBATH XUMUYECKUE AIIEMEHThI, HEOPraHUYECKUE BEIIECTBA, XUMHUECKUE PEAKIIMH (IO YUCIY U COCTaBYy yYacCTBYIOIIMX B PEaKIIMU BELIECTB, 110
TeII0BOMY (D (PEKTY, MO U3MEHEHHUIO CTETICHEH OKUCIICHUSI XHMUUYECKHUX JIEMEHTOR);

XapaKTepu30BaTh (OMUCHIBATh) OOIIME U CHIEU(PHUUECKUE XUMUYECKUE CBOICTBA MPOCTHIX U CIOMKHBIX BEILIECTB, OATBEPK1asi ONHUCAHUE TPUMEPAMHU
MOJIEKYJISIPHBIX M HOHHBIX YpaBHEHUH COOTBETCTBYIOIINX XUMHUECKUX PEaKLIU;

COCTaBJISATh YPABHEHHUSI SJICKTPOIUTHUECKOMN IUCCOLMALUN KUCIIOT, IeJI04Yeil U coJiel, MOIHbIE U COKPAIEHHBIE YPAaBHEHUS PEaKIMii HOHHOTO 0OMEeHa, YpaBHEHHUS
peakuui, IOATBEPKIAAOIINX CYILIECTBOBAHUE TEHETUYECKOU CBA3U MEKy BELIECCTBAMM PA3JIMYHBIX KIIACCOB;

PacKphIBaTh CYIIHOCTh OKUCIINTEIEHO-BOCCTAHOBUTENIBHBIX PEAKIMI MOCPEICTBOM COCTABJIEHUS 3JIEKTPOHHOIO OajlaHCa ITUX peaKIHii;

IIPOrHO3UPOBATh CBOWCTBA BEUIECTB B 3aBUCUMOCTH OT UX CTPOCHHS, BO3MOKHOCTH ITPOTEKAHNS XMMHYECKUX NIPEBPAILECHUN B PA3IIMYHBIX YCIOBHSX;
BBIUUCJIATH OTHOCUTENIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO Macchl BEIIECTB, MACCOBYIO JIOJII0 XUMUYECKOTO JIEMEHTa 10 (hopMysie COeIMHEHMsI, MACCOBYIO J10JIO
BEIIECTBA B PACTBOPE, IPOBOJUTD PACUETHI 110 YPABHEHUIO XMMUYECKON PEAKIINH;

coOuroIaTh MpaBuiIa M0JIb30BaHUsI XMMUYECKON NIOCYJI0N U 1aOOpaTOPHBIM 000PYIOBAaHUEM, a TAaKXkKe IIpaBuiIa 0OpalleHHs ¢ BEIeCTBAMU B COOTB €TCTBUHU C
MHCTPYKLHUSAMU 10 BBIIOJHEHHIO Ja0OPATOPHBIX XUMUUECKUX OIIBITOB IO MOIYYEHUIO U COOMPaHHIO ra3000pa3HbIX BELIECTB (AMMHUAKa U YIJIEKUCIIOIO rasa);
IIPOBOJIUTH PEAaKIMH, OATBEPXKIAt0INEe KaUeCTBEHHbII COCTaB PAa3IMUHBIX BELECTB: paclio3HaBaTh ONbBITHBIM ITyTEM XJIOPU-, OpOMUA-, HOAU-, KapOOHAT-,
¢docdar-, cunukar-, cynb@ar-, THAPOKCUI-MOHBI, KATHOHBI aMMOHHMS U HIOHBI U3yYEHHBIX METAJIOB, IPUCYTCTBYIOLIUE B BOAHBIX PACTBOPaX HEOPraHUYECKUX
BEILECTB;

IIPUMEHATh OCHOBHBIE ONIEPALIUU MBICIUTEIBHOMN e TEIbHOCTH — aHAJIU3 M CUHTE3, CpaBHEHUE, 0000I1IeHNe, CUCTEMaTU3a1MI0, BbISIBICHUE TPUYMHHO-
CJICZICTBEHHBIX CBA3EH — JUIsl U3YYCHHsI CBOMCTB BELIECTB M XUMHUECKUX PEaKIUil, €CTECTBEHHO-HAayYHbIE€ METO/IbI T03HAHUS — HAOJIOAEHUE, U3MEPEHNE,
MO/IEIUPOBAHUE, FIKCIIEPUMEHT (peasibHbIi 1 MBICJICHHBIH).

TEMATHYECKOE IINTAHUPOBAHHUE
8 KVIACC



Ne HaumeHnoBanue pa3zneioB u TeM npOrpaMMbl KonunuecTBo yacos DOnexTpoHHbIe (IU(POBHIL)
n/n Beero| Kontposnbsusie || Ilpakruueckue 0bpazoBaTeNbHbIC PECypCEI
paboThI paboThI
Pazgean 1. IlepBoHayanbHble XMMHYECKHE MOHATHS ‘
1.1 | Xumus — BaxHast 001aCTh €CTECTBO3HAHUS U MTPAKTUIECKOM 5) 2 bubnuorexa [JOK
JESATSILHOCTH YeI0OBEKa https://m.edsoo.ru/7f41837c
1.2 |BemecTBa 1 XUMHUYECKHE PEAKIIUA 15 1 bubnuorexa [JOK
https://m.edsoo.ru/7f41837c
‘I/ITOFO 0 pa3einy H 20 || ‘
‘Pa?.zle.ﬂ 2. Ba:kHeiiliue npeacTaBuTe/IM HEOPraHUYeCKUX BellecTB ‘
2.1 ||Bo3nyx. Kucnopon. [lonsarue 06 oxcumax 6 bubmorexa [IOK
https://m.edsoo.ru/7f41837c
2.2 ||Bomopon.IloHsiTHe 0 KUCIOTAaX U COTSX 8 1 bubnuoreka [JOK
https://m.edsoo.ru/7f41837c
2.3 ||Boma. PactBopsrl. [loHsiTHE 06 OCHOBAaHHSIX 5) 1 1 bubnuoreka [JOK
https://m.edsoo.ru/7f41837c
2.4 ||OcHOBHBIE KJIACCHI HEOPTAHUIECKUX COCTMHECHUM 11 1 1 bubmmoreka [IOK
https://m.edsoo.ru/7f41837c
Hroro mo pazaeny H 30 ||

Paznea 3. Ilepuoanuecknii 3axkoH u [lepuoguyeckasi cucrema xumuueckux 3j1emMeHToB /. U. MengeseeBa. CTpoeHue aToMOB. XUMHYECKASl CBSA3b.
OKHCIMTETbHO-BOCCTAHOBHUTEIbHbIE PeaKIuu

3.1 |[[Iepnogmueckuii 3akoH u [lepuoaudeckas cuctema 7 bu6moreka [IOK
xuMudeckux 3ementoB [I. . Menzaeneea. CTpocHHe aToMa https://m.edsoo.ru/7f41837c
3.2 || Xumudeckas cBsi3b. OKUCIUTEIIBHO-BOCCTAHOBUTEIHHBIC 8 1 bubmuoreka [JOK
peaknun https://m.edsoo.ru/7f41837c
Utoro no pazneny 15 bu6mmoreka [JOK
https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 1 bubnuoreka [JOK
https://m.edsoo.ru/7f41837c
OBILEE KOJJMYECTBO YACOB I10 ITPOI PAMME | 68 | 5 [ 5 [ |
9 KVIACC
‘ Ne HaumeHoBaHue pa3/ieiioB ¥ TEM MPOTPaMMBbI H KonuuectBo vacon H DOnekTpoHHbIe (ITU(POBHIE) ‘



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
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n/n Bcero| KonrtposbHbie [IpakTnueckue 00pa3oBaTENIbHBIE PECYPCHI
paboThl paboThI
Pa3nea 1. BemecTBo u XuMu4yeckue peakuun
1.1 |[loBTOpeHue u yriyOsieHue 3HaHUN OCHOBHBIX Pa3/IEIOB 5) 1 bubnuorexa [JOK
Kypca 8 kiacca https://m.edsoo.ru/7f41a636
1.2 ||OcHoBHBIE 3aKOHOMEPHOCTH XHMHYECKHX PEaKIIHi 4 bubnuorexa [JOK
https://m.edsoo.ru/7f41a636
1.3 | DnexTponuTHdeckas qucconuanis. XUMHUIEeCKAE PEaKIiH B 8 1 1 bubnuorexa [JOK
pacTBOpax https://m.edsoo.ru/7f41a636
‘I/ITOFO 0 paszeny H 17 ||
‘Pa311e.11 2. HemeTa/iibl M MX COeIHHEHHS
2.1 ||O0mas xapakTeprucTHKa XUMUYECKHX 37eMeHTOB VIIA- 4 1 bubnuoreka [JOK
rpymnbl. ['agoreHs https://m.edsoo.ru/7f41a636
2.2 ||OO0mmas xapakTeprucTHKa XUMUYECKHX 3JIeMeHTOB VIA- 6 bubnuoreka [JOK
rpymmbl. Cepa U e€ CoeTMHEHHSI https://m.edsoo.ru/7f41a636
2.3 ||OO0mas xapakTepuCTUKa XMMUYECKUX 3JIEMEHTOB VA- 7 1 bubnuorexa [IOK
rpymmsl. A30T, hochop ¥ UX COeTUHEHUS https://m.edsoo.ru/7f41a636
2.4 ||O0mas xapakTepUCTHKAa XUMUYECKUX IeMEHTOB [V A- 8 1 2 bubnuorexa [JOK
rpymmnsl. YTIepoa ¥ KPEMHHUN U UX COCIUHCHHMS https://m.edsoo.ru/7f41a636
‘I/ITOFO o pazjaeny || 25 ||
‘Pa:men 3. MeTa/iIbI U1 X COeIMHEHUSA
3.1 ||O0mue cBoiicTBa METAILJIOB 4 bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636
3.2 |Baxwueilimue MeTasuibl M1 UX COCIUHEHUS 16 1 2 bu6mmoreka [JOK
https://m.edsoo.ru/7f41a636
‘I/ITOFO 0 pa3aeny || 20 ||
‘Pamen 4. XuMHUA ¥ OKpY Kaolas cpeaa
4.1 |BemiecTBa U MaTepUalbl B )KU3HH YeIOBEKa 3 bu6mmoreka [JOK
https://m.edsoo.ru/7f41a636
‘I/ITOFO 10 pa3zeny || 3 ||
PesepBHoe Bpems 3 1 bubnuoreka [IOK
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
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https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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Ne HanmenoBanue pasfeiios U TEM IPOrpaMMBbl ’ KosmmuectBo yacos ‘ OnextpoHHsie (TU(POBLIE)
n/n Beero|| Konrponsrsie | Ilpakruyeckue 0bpazoBaTeNbHbIC PeCypChI
paboThl paboThI
OBILEE KOJTMYECTBO YACOB I10 [IPOT'PAMME | 68 | 5 [ 7 [

IHOYPOYHOE IINTAHUPOBAHMUE




8 KJIACC

No Tema ypoxka KonuuecTBo yacos | Hata uzydenus DnekTpoHHbIe TH(PPOBBIE 00pa30BaTEILHBIC
n/m Bcero|| Kourpoususie ||[IpakTuyeckue peCYpCrI
paboThI paboThI
1 |[Ipeamer xumuu. Pojib XUMUHU B )KU3HU 1 bubmuoreka IIOK https://m.edsoo.ru/ff0d210c
yesoBeka. Tena u Bemecrsa
‘2 HHOH;[THe 0 METOJIax IMO3HAHHS B XMMUHU H H || ‘BI/I6JII/IOT€K3 LOK https:// m.edsoo.ru/ﬁ0d227e\
3 ||[IpakTrueckas padota Ne 1 «I[IpaBuia bubnunoreka LIOK https://m.edsoo.ru/ff0d23dc
paboThl B 1a0OPATOPUU U TPUEMBI
oOpailieHus ¢ 1abopaTOPHBIM
000pyI0BaHUEM)
4 |Hucteie BemectBa U cMecH. CrocoObt 1 bubmuoreka IOK https://m.edsoo.ru/ff0d26ca
pa3aeiieHusl cMecei
5 |[[Ipaktuueckas padota Ne 2 «Paznenenue 1 bubnuoreka [OK https://m.edsoo.ru/ff0d28c8
cMmecelt (Ha mpuMepe OYUCTKH
MTOBapEHHOM COJIH)»
‘6 HATOMLI 1 MOJIEKYIIBI H H || ‘BI/I6JII/IOTeKa LIOK https://m.edsoo.ru/fdeZaGc\
7 | XuMudeckue 3JeMEeHThI. 3HAKH bubmuoreka IOK https://m.edsoo.ru/ff0d2be8
(CMMBOJIBI) XUMHUYECKUX 2JIEMEHTOB
‘8 HHpOCTBIe U CIIOYKHBIE BEIIIECTBA H “ || ‘BI/I6J'II/IOT6Ka LIOK https:// m.edsoo.ru/fdeZaGC‘
9 ||ATOMHO-MOJIEKYISIPHOE YUCHHE bubnuorexa [JOK
https://m.edsoo.ru/ff0d2d50
10 |(|3aKk0OH MOCTOSIHCTBA COCTABA BEIIECTB. 1 bubnuoreka IIOK https://m.edsoo.ru/ff0d2eae
Xumuueckas popmyra. BaaeHTHOCT
aTOMOB XUMHYECKHX 3JICMEHTOB
11 ||OTHOCcHUTEnBHAs aTOMHAs Macca. 1 bubaunoreka IOK https://m.edsoo.ru/ff0d323c
OTHOCUTETbHAST MOJIEKY/ISIpHAsT Macca
12 |MaccoBas 10 XUMHYECKOTo 3ieMeHTa B || 1 bubnuoreka IIOK https://m.edsoo.ru/ff0d350c
COCJTMHCHUH
13 ||KonmnuectBo BemectBa. Monb. Momsiprast | 1 bubnuorexa [IOK
Macca https://m.edsoo.ru/ff0d5230
14 ||duszuveckue U XUMUYECKUE SBICHHUSL. 1 bubmuoreka [OK https://m.edsoo.ru/ff0d37fa
XuMHUYECKas peaKiius



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
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No Tema ypoxka KonuuecTBo yacos | Hata nzydenus DnekTpoHHbIe TH(PPOBBIC 00pa30BaTEILHBIC
n/n Bceero|| Konrposbhsie |[[IpakTuueckue pecypceel
paboThI paboThI
15 |[Ipu3HaKu U yCIOBHUS MPOTCKAHUS 1 bubnunoreka LIOK https://m.edsoo.ru/ff0d3al6
XUMHUYECKUX PEaKLNil
16 ||3akoH coXpaHEHHUS MAcCChl BEUIECTB. 1 bubnuorexa [JOK
XUMHYUCCKUE YPABHEHHUSI https://m.edsoo.ru/ff0d3b88
17 ||BeraucieHus KOJIMYEeCTBA, MACChI 1 bu6mmoreka [IOK
BEIIECTBA 110 YPABHEHUSIM XUMHUECKUX https://m.edsoo.ru/ff0d5708
peakuui
18 |[Knaccudukanms XAMHYECKAX PEAKIUiT 1 bubnunoreka LIOK https://m.edsoo.ru/ff0d3f34
(coenuHeHwUs, pa3IoKEHUs, 3aMEIIEHUS,
obmeHa)
19 |M. B. JIoMOHOCOB — yu&HBIii- 1 bubnuoreka LIOK https://m.edsoo.ru/ff0d40c4
sHImKIoneaucT. O0o0ImeHe 1
CHUCTEeMaTH3allusl 3HAHUI
20 |[KontponbHas padota Nel o teme 1 1 bubnuorexa [JOK
«BerecTBa 1 XUMHUYECKUE PEAKIIHI https://m.edsoo.ru/ff0d4290
21 ||Bo3myx — cMmech razoB. CocTaB BO3ayXa. 1 bubmuoreka IIOK https://m.edsoo.ru/ff0d448e
Kucnopon — anemeHT u mpoctoe
BeniectBo. O30H
22 ||®usmyeckue M XUMHUYCCKHE CBOMCTBA 1 bu6mmoreka [IOK
KHCIOpoaa (peakiui OKUCIICHHS, https://m.edsoo.ru/ff0d4614
ropenue). [Torstue 06 okcuaax
23 ||CriocoOBblI TOTYYEHHUsT KUCIOPO/Ia B 1 bubaunoteka IIOK https://m.edsoo.ru/ff0d497a
1a00paTOPHH U TIPOMBIIIIICHHOCTH.
[TpumeHneHue kuciaopoaa
24 || TermoBoit 3pPeKT XMMUIECKON peaKInu, 1 bubnuoreka [JOK
MIOHSITHE O TEPMOXUMHYECKOM https://m.edsoo.ru/ff0d4790
yYpaBHEHHH, 3K30- ¥ SHIAOTCPMUUECKUX
peaKImsax
25 |[TomnuBo (HEPTH, YTOIb U METaH). 1 bubmuoreka [1OK https://m.edsoo.ru/ff0d4c4a

3arps3HeHue Bo3/yxa, CHocoObl ero

MNpCaAOTBPAILICHHUA
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No Tema ypoxka KonuuecTBo yacos | Hata nzydenus DnekTpoHHbIe TH(PPOBBIC 00pa30BaTEILHBIC
n/n Bceero|| Konrposbhsie |[[IpakTuueckue pecypceel
paboThI paboThI
26 |[[TpakTrueckas padota Ne 3 o Teme 1 1 bubnunoreka LIOK https://m.edsoo.ru/ff0d4ae2
«[TonydeHue u coOupaHme KUCIOpoa,
W3yYEHHUE Er0 CBOMCTB)
27 ||Bomopon — 3IIEMEHT U IPOCTOe 1 bubnuorexa [JOK
BemiecTBo. HaxosxaeHue B mpupoie https://m.edsoo.ru/ff0d4ddO
28 || ®u3nyeckue U XUMHUYECKUE CBOMCTBA 1 bu6moreka [IOK
Bojiopoja. [IprMeHeHue Bogopoaa https://m.edsoo.ru/ff0d4ddO
29 |[ToHsTHE O KHCIIOTaX U COJISIX 1 bu6morteka [IOK
https://m.edsoo.ru/ff0d50d2
30 ||CrtocoOBI mosTydeHust BOJIOPOIa B 1 bubnmoreka [JOK
nabopaTopuu https://m.edsoo.ru/ffod4dd0
31 |[IpakTrueckast padoTta Ne 4 o Teme 1 1 bubmuoreka IIOK https://m.edsoo.ru/ff0d4f42
«[TonydeHue u coOupaHue BOJI0POIa,
HU3yYEHHE €ro CBOMCTBY
32 ||MounspHbIi 006EM ra3oB. 3aK0H 1 bubmuoreka IIOK https://m.edsoo.ru/ff0d542e
ABoraapo
33 ||Beruncienus 00bEéMa, KOJHUECTBA 1 bubmuoreka IIOK https://m.edsoo.ru/ff0d55a0
BEIIIECTBA T'a3a 110 €ro U3BECTHOMY
KOJIMYECTBY BEIIECTBA WK 00BEMY
34 |Beruucaenusi 00bEMOB Ta30B 10 1 bu6mmoreka [IOK
YPaBHCHMIO PEAaKIIMK Ha OCHOBE 3aKOHA https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHHH ra30B
35 ||®usnyeckre U XUMHUYECKHE CBOCTBA 1 bubaunoreka IIOK https://m.edsoo.ru/ff0d587a
BO/JIBI
36 ||CocraB ocHoBaHwuii. [lonsiTne 00 1 bubaunoreka ITOK https://m.edsoo.ru/ff0d59e2
WH/IUKATOPaX
37 ||Bona kak pactBoputens. HacbleHHbie 1 1 bubnuoreka [IOK
HEHAaChIIIEHHbIE pacTBOPbL. MaccoBas https://m.edsoo.ru/ff0d5b40
J0JIS BEIIECTBA B PaCTBOPE
38 |[IpaxTuueckas padota Ne 5 mo Teme 1 1 bubmmnoreka LIOK https://m.edsoo.ru/ff0d5eba
«[IpuroToBieHne pacTBOPOB C
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No Tema ypoxka KonuuecTBo yacos | Hata nzydenus DnekTpoHHbIe TH(PPOBBIC 00pa30BaTEILHBIC
n/n Bceero|| Konrposbhsie |[[IpakTuueckue pecypceel
paboThI paboThI
OIIPENENEHHON MaCCOBOM J10JIeH
pPAacCTBOPEHHOTO BEWIECTBA»
39 |[KontposbHas paboTa Ne2 o Teme 1 1 bubmmoreka [JOK
«Kucnopon. Bomopos. Boma» https://m.edsoo.ru/ff0d6342
40 ||Okcuapl: cOCTaB, KIacCH(pHUKAIINS, 1 bubmuoreka [IOK https://m.edsoo.ru/ff0d664e
HOMEHKJIaTypa
41 |[onmydeHune ¥ XMMUYECKUE CBOMCTBA 1 bubnunoreka LIOK https://m.edsoo.ru/ff0d664e
KHUCJIOTHBIX, OCHOBHBIX U aM(OTEPHBIX
OKCHJIOB
42 ||OcHOBaHHMS: COCTaB, KIaCCH(HUKAIINS, 1 bubmuoreka I1OK https://m.edsoo.ru/ff0d67ca
HOMEHKJIaTypa
43 |[onmydeHre ¥ XMMHUYECKHE CBOWCTBA 1 bubnuoteka IIOK https://m.edsoo.ru/ff0d67ca
OCHOBaHUU
44 |[KucimoThl: cOCTaB, KIIaCCH(pHUKALIHS, 1 bubmuoreka IIOK https://m.edsoo.ru/ffOdfee2
HOMEHKJIaTypa
45 |TTonyueHre U XUMUYECKHE CBOWCTBA 1 bubmuoreka IIOK https://m.edsoo.ru/ffOdfee2
KHCJIOT
46 ||Conu (cpemHme): HOMEHKIATypa, crmocoosr|| 1 bubnuorexa [JOK
[OJIyYEHHUsI, XHMUYECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
47 |[lIpaktuaeckas padorta Ne 6. Pemenue 1 1 bubnuorexa [JOK
HKCIIEPUMEHTAJIBHBIX 3a/1a4 [10 TEME https://m.edsoo.ru/00ad9b7c
«OCHOBHBIE KJIACCHI HEOPTaHHUYECKHX
COEIUHEHUIN
48 |['enetnyeckas CBSI3b MEXKAY KilaccaMu 1 bu6mmoreka [JOK
HEOPraHUYECKUX COETMHEHUI https://m.edsoo.ru/00ad9a50
49 ||O6o6mIeHNE ¥ CHCTeMaTH3allis 3HAaHU T 1 bubmuoreka [JOK
https://m.edsoo.ru/00ad9ch2
50 ||[KonTposbHas paboTa Ne3 o Teme 1 1 bubnuorexa [IOK
"OCHOBHBIE KJIaCChl HEOPraHUYECKUX https://m.edsoo.ru/00ad9ela
coequHeHun"
‘51 HHepBLIe MOTIBITKH KJIacCU(PUKaUU H 1 H H || HBI/I6J'II/IOTCI(3. LOK https://m.edsoo.ru/00ad9ffa
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No Tema ypoxka KonuuecTBo yacos | Hata nzydenus DnekTpoHHbIe TH(PPOBBIC 00pa30BaTEILHBIC
n/n Bceero|| Konrposbhsie |[[IpakTuueckue pecypceel
paboThI paboThI
XUMHYECKUX 371eMeHTOB. [loHsTHE 0
TPYIIIaxX CXOAHBIX AJICMCHTOB
52 |[lepuoamueckwmii 3akoH u [lepuonnueckas | 1 bubnuorexa [JOK
crcTeMa XMMHUYECKHX 3ementoB J1. . https://m.edsoo.ru/00ada52c
MenneneeBa
53 |[Ilepuompl, TPYIIIBI, TIOITPYIIITHI 1 bubnuotexa [JOK
https://m.edsoo.ru/00ada52c
54 ||Ctpoenue aromoB. CocTaB aTOMHBIX sifiep.|| 1 bubnuotexa [JOK
W3oTomsI https://m.edsoo.ru/00ada342
55 ||CtpoeHue 1eKTpOHHBIX 000JI0UYEK 1 bubnuorexa [JOK
aToMOB 3eMeHTOB [lepuomuueckoit https://m.edsoo.ru/00ada6bc
cuctemsl /1. 1. Mennaeneena
56 |[XapakTepucTHKa XUMHUICCKOTO 3JICMEHTA 1 bubnuorexa [JOK
110 €ro MoJIoKeHuIo B [leproauueckoit https://m.edsoo.ru/00ada824
cucteme /1. 1. Menaeneera
57 ||3nauenue Ileproanueckoro 3aKoHa s 1 bu6moreka [IOK
pasBUTHS HayKu U npakTtuku. . 1. https://m.edsoo.ru/00ada96e
MenneneeB — y4EHBIN, MTEIaror U
rpaXKIaHuH
58 || D5eKTpoOTpHIIATEIIBHOCTh AaTOMOB 1 bubnuorexa [JOK
XUMUYECKUX JIEMEHTOB https://m.edsoo.ru/00adaab8
59 |[MonHast XuMHYEeCKas CBS3b 1 bubmuoreka [JOK
https://m.edsoo.ru/00adac34
60 |KoBaneHTHas MoJIsIpHAs XUMUYECKas 1 bubnunoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 ||[KoBaneHTHas HEMOJIApHAs XUMUYECKast 1 bubnuoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab9
62 ||CtemeHb OKHCICHUS 1 bu6mmoreka [JOK
https://m.edsoo.ru/00adae28
63 ||OKHCIHTEIHLHO-BOCCTAHOBUTEILHEIC 1 bu6mmoreka [JOK

peaxiuu

https://m.edsoo.ru/00adb076
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No Tema ypoxka KonuuecTBo yacos | Hata nzydenus DnekTpoHHbIe TH(PPOBBIC 00pa30BaTEILHBIC
n/n Bceero|| Konrposbhsie |[[IpakTuueckue pecypceel
paboThI paboThI
64 ||OkucnuTeIn U BOCCTAHOBUTEIN 1 bub6mmoreka [{OK
https://m.edsoo.ru/00adb076
65 |[KonTposbHas padota Ned o Teme 1 1 bubmmoreka [JOK
«CtpoeHue aroMa. XUMHYECKas CBSI3bY https://m.edsoo.ru/00adb486
66 |[PesepBHBIil ypok. O600IICHHE 1 1 bubmmoreka [JOK
crcTeMaTH3aIHsl 3HaHU https://m.edsoo.ru/00adb33c
67 |[Pe3sepBHBIil ypok. OO00IICHNE U 1 bubnmoreka [JOK
crcTeMaTH3aIHs 3HAHUI https://m.edsoo.ru/00ad9ch?2
68 ||Pe3epBHbIii ypok. O000IICHUE U 1 bubnuoreka LIOK https://m.edsoo.ru/ff0d61c6
CHUCTeMaTH3allusl 3HAHUI
OBIIEE KOJIJMYECTBO YACOB I1O0 68 4 4
I[TPOTPAMME
9 KJIACC
No Tema ypoka KomnuectBo yacos ‘ Hara DIIeKTpOHHBIE ITU(POBBIC
n/m Beero| Konrponsmie || Ipaktuueckue || H3YHeHHA 00pazoBaTebHBIC PECYPCHI
paboThl paboTsl
1 ||[lepuomuueckuii 3akoH. [lepuoauueckas cucrema 1 bu6moreka [IOK
XUMHUECKuX 3aemMeHToB JI. Y. Menzaeneena https://m.edsoo.ru/00adb59e
2 ||3aKOHOMEpPHOCTH B U3BMEHCHUHU CBONCTB XUMHUYECKUX 1 bubnuorexa [JOK
AIIEMEHTOB TIEPBBIX TPEX MEPHOIOB https://m.edsoo.ru/00adb6b6
3 ||Knaccudukanus 1 HOMEHKIIATypa HEOpraHudeckux Bemects| 1 bu6mmoreka [JOK
https://m.edsoo.ru/00adb7e2
4 ||Buabl XuMUYECKOM CBSI3U M TUIIBI KPUCTAILITUIECKIX 1 bubnuoreka [JOK
pEmETOK https://m.edsoo.ru/00adbac6
5 |[KontponbHas pabora Nel o teme «IloBTOpeHue u 1 1
yriayOlieHrne 3HaHUW OCHOBHBIX pPa3eNioB Kypca 8 Kiaccay»
6 |[Knaccuduxanus XMUMHYECKUX PEaKIUi M0 pa3IMYHbIM 1 bubnuorexa [IOK
MpU3HAKAM https://m.edsoo.ru/00adbcb0
7  ||[Tonsitre o ckopocTu XuMHuYeckoi peakmuu. [lonstue o 1 bubnmoreka [JOK
TOMOTEHHBIX U F€TePOreHHBIX PEeaKIUsIX https://m.edsoo.ru/00adbe9a
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Ne Tema ypoxka KosmmuecTBo yacos ‘ [Hara DneKTpoHHbIE HU(POBBIC
n/m Beero| Kontposbasie || paxrnueckue || H3YIeHHs oOpa3oBaresbHbIE PECYPCHI
paboThI padoThl
8 |IlomsTHe 0 XMMHUYECKOM paBHOBecuu. DakTopsl, Biustomme || 1 bubnuorexa [JOK
Ha CKOPOCTh XMMHUYECKOW PEaKIMU 1 MOJI0KECHHE https://m.edsoo.ru/00adc28c
XUMHYECKOTO PABHOBECHS
9 ||OkuCcIUTENEHO-BOCCTAHOBUTEIILHBIC PEAKITUU 1 bubnuorexa [JOK
https://m.edsoo.ru/00adcade
10 ||Teopwus s>nexTposMTHYECKON Aucconnann. CUibHbIe U 1 bubnuoreka [JOK
cl1aObIe IEKTPOIUTHI https://m.edsoo.ru/00adcd68
11 |MonHble ypaBHEHMS peaKkuid 1 bubnuoreka [JOK
https://m.edsoo.ru/00add448
12 || XuMmuueckue cBOMCTBA KMCIIOT U OCHOBAHHM B CBETE 1 bu6moreka [IOK
MPEJACTABICHHN 00 dJICKTPOIUTHUECKOM IUCCOIUAIHH https://m.edsoo.ru/00add5d8
13 || Xumudeckne CBOWCTBA COJICH B CBETE MPEICTABICHUI 00 1 bubnuoreka [IOK
AIIEKTPOTMUTUYECKOM TUCCOIIHAIINN https://m.edsoo.ru/00add8b2
14 ||[TonsiTre 0 THAPOJIU3E COJIEH 1 bu6moreka [IOK
https://m.edsoo.ru/00add9d4
15 ||O0o00mIeHne U cucTteMaTu3anys 3SHAaHUA 1 bu6moreka [IOK
https://m.edsoo.ru/00addd12
16 |[Ipaktuueckas padota Ne 1. «Pemenue sxciepumMeHTanbHbIX || 1 1 bubnuorexa [JOK
3a1a9» https://m.edsoo.ru/00addbfa
17 ||KontponwHas padoTta Ne2 mo Teme «DJIEeKTpOTUTHICCKAs 1 1 bubnuorexa [JOK
JaEccomManus. XUMUYECKUE PEaKI[HK B PACTBOPAX) https://m.edsoo.ru/00addecO
18 ||O0mas xapakTepuCcTUKa raJIoreHOB. XUMUYECKHE CBOMCTBA 1 bubnuoreka [JOK
Ha IpUMEpE XJIopa https://m.edsoo.ru/00addfe2
19 || XmopoBomopon. CoJisiHast KUCIOTA, XUMUYECKHE CBOWCTBA, 1 bu6mmoreka [JOK
MOJIyYeHHE, TPUMEHCHHUE https://m.edsoo.ru/00ade104
20 |IIpaktuueckas padota Ne 2 o Teme «Ilosydenue consHOM 1 1 bubnuoreka [IOK
KHCJIOTBI, U3y4eHUE €€ CBOMCTB» https://m.edsoo.ru/00ade348
21 |[BeluMcneHus 1Mo ypaBHEHUSM XMMUYECKUX pEaKIUid, ecliu 1 bubnuorexa [IOK
OJIMH U3 PEareHTOB J]aH B U30bITKE https://m.edsoo.ru/00ade488
‘22 H06mas{ XapaKTEPUCTUKA 1eMEHTOB VIA-rpynnel H 1 || H H HBI/I6J'II/IOTCI(3. HOK
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Ne Tema ypoxka KosmmuecTBo yacos ‘ [Hara DneKTpoHHbIE HU(POBBIC
n/m Beero| Kontposbasie || paxrnueckue || H3YIeHHs oOpa3oBaresbHbIE PECYPCHI
paboThI padoThl

| [ [ Inttps://m.edsoo.ru/00ade64a

23 ||AmmoTponHbIie MotupuKanuu cepbl. Haxoxaenue ceppr meé | 1 bubnuorexa [JOK
COCMHEHUH B MPUPOJIc. XUMHUCCKUE CBONCTBA CEPBI https://m.edsoo.ru/00ade64a

24 ||CepoBoiopoa, cTpoeHHUE, (PU3NIECKHE U XUMUYCSCKUE 1 bubnuorexa [JOK
CBO#CTBA https://m.edsoo.ru/00ade802

25 ||Oxcuns ceprl. CepHas KHCIOTa, (pru3nyeckne u Xxumuueckue || 1 bubnuoreka [IOK
CBOWCTBA, IPUMEHECHHUE https://m.edsoo.ru/00adea28

26 |[XWMHYEeCKHEe PEeaKInH, JISKAIINe B OCHOBE IPOMBIIIIEHHOTO || 1 bubnuoreka [IOK
Croco0a MOTy4eHUS] CEPHOM KUCIOThI. XUMHUYECKOES https://m.edsoo.ru/00adec8a
3arpsi3HEHUE OKPYKAIOMIEH cpellbl COeTMHEHUSMU CEPhI

27 ||Bpramcienue MaccoBOH JIOJIH BBIXO1a MTPOYKTA PEAKITUN 1 bu6moreka [IOK

https://m.edsoo.ru/00adec8a

28 ||O0mmas xapakTeprcTHKa 3JIeMEHTOB V A-TpyIiibl. A30T, 1 bubnuorexa [JOK
pacrpocTpaHeHue B Ipupoe, GU3NIECKUE U XUMHIECKHE https://m.edsoo.ru/00adeea6
CBOMCTBA

29 ||Ammuak, ero ¢pu3NYECKHE U XUMUYECKHE CBOMCTBA, 1 bu6moreka [IOK
MOJTy4eHHE U PUMCHEHHUE https://m.edsoo.ru/00adf004

30 |[[IpakTudeckas padora Ne 3 o Teme «I[lomydeHne ammmaxa, 1 1 bubnuorexa [JOK
H3yUYEHHE €r0 CBOUCTBY https://m.edsoo.ru/00adf180

31 ||A3oTHas kucioTa, €€ PU3NIECKHE ¥ XUMUYECKUE CBOMCTBA 1 bubnuorexa [JOK

https://m.edsoo.ru/00adf306

32 ||[McnoJyip30BaHME HUTPATOB M COJICH aMMOHUS B KAUECTBE 1 bubnuoreka [JOK
MUHEPAJIbHBIX yI00peHHid. XUMHUUECKOE 3arps3HeHne https://m.edsoo.ru/00adf518
OKpYIKAroIleH Cpe/ibl COSAMHEHHISIMH a30Ta

33 || @ocdop. Oxcun dhocdopa (V) u docdopHas kucnora, 1 bubnuoreka [JOK
¢du3MUecKre 1 XMMUYECKUE CBOWCTBA, TIOTy4CHHUE https://m.edsoo.ru/00adf68a

34 |[Mcnonb3oBanue GocdaTtoB B KaueCTBE MUHEPAIbHBIX 1 bubnuorexa [IOK
ynoopeHuii. 3arps3HeHue npupoIHoi cpeanl hocharamu https://m.edsoo.ru/00adfc20

35 |[Yrnepon, pacripocTpaHeHHe B Ipupoje, GU3ndeckue u 1 bubnuorexa [IOK
XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
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Ne Tema ypoxka KosmmuecTBo yacos ‘ [Hara DneKTpoHHbIE HU(POBBIC
/1 Beero| Kontposbasie || paxrnueckue || H3YIeHHs oOpa3oBaresbHbIE PECYPCHI
paboThI padoThl
36 ||Okcumsl yraeposa, ux Gu3NYecKre U XUMUYeCKHue cBoiicTa.| 1 bubnuorexa [JOK
DKOJIOTHYECKUE MPOOIIEMBI, CBSI3aHHBIE C OKCUIIOM YIJIepo/ia https://m.edsoo.ru/00adfebe
(V)
37 ||YrompHas KUCIOTA B €€ COIU 1 bubnuorexa [JOK
https://m.edsoo.ru/00ae006¢
38 ||[IpakTuueckas padbota Ne 4 mo Teme "llomyueHue 1 1 bubnmoreka [JOK
yriekuciioro ra3a. Kauectsennas peakius Ha kKapOoHAT- https://m.edsoo.ru/00ae027e
noH"
39 ||[TepBoHauaNbHBIC TOHATHS 00 OPraHUYECKUX BemecTBax kKak| 1 bubnuotexa [JOK
0 COETMHEHHUSX yriiepoaa https://m.edsoo.ru/00ae054e
40 |KpeMHUI ¥ €r0 COCAMHEHHSI 1 bubnuoreka [JOK
https://m.edsoo.ru/00ae080a
41 |[Ipaktuueckas pabota Ne 5. Penienue sxcriepuMeHTaIbHbBIX 1 1 bubnuoreka [JOK
3a71a4 110 TeMe «BakHelmre HeMeTaluIbl ¥ UX COEIUHEHUS» https://m.edsoo.ru/00ae0bf2
42 |[KontposbHas padota Ne3 mo teme «Baxneimue Hemetambl| 1 1 bubnuorexa [JOK
U X COCAMHEHUS» https://m.edsoo.ru/00ae0e18
43 ||O0mas XxapakKTeprUCTHKa XUMUYECKUX AIEMEHTOB — 1 bubnuorexa [JOK
METa/UIOB. MeTauinyecKast CBSI3b M METa/UInYeCKast https://m.edsoo.ru/00ae103e
KpHUCTayuinieckas perérka. du3nueckue cBoiicTa
METaJUIOB
44 | XuMHUYECKHE CBOMCTBA METAJUIOB. DJIEKTPOXUMHYSCKHM psax | 1 bubnuorexa [JOK
HAIPSHKCHUI METALIOB https://m.edsoo.ru/00ae1156
45 ||O6uue cnocoOsl mosrydeHus: MeTamuioB. CIijiaBsl. 1 bubnuorexa [IOK
BbrurciieHus mo ypaBHEHUSIM XUMHUUECKUX PEAKIUi, €CITH https://m.edsoo.ru/00ae1156
OJIMH U3 PEareHTOB COJACPKUT MPUMECH
46 |[loHsATHE O KOPPO3UH METAIIOB 1 bubnuoreka [IOK
https://m.edsoo.ru/00ae1278
47 |[lIleno4HbIC METAIIBI 1 bubmuoreka [JOK
https://m.edsoo.ru/00ael4b2
48 ||Oxcunbl ¥ THAPOKCUABI HATPUS U KATHS 1 bu6mmoreka [JOK

https://m.edsoo.ru/00ae14b2
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Ne Tema ypoxka KosmmuecTBo yacos ‘ [Hara DneKTpoHHbIE HU(POBBIC
/1 Beero| Kontposbasie || paxrnueckue || H3YIeHHs 00pa3oBaTeNbHBIE PECYPCHI
paboThI padoThl
49 |leno4HO3eMEIIbHBIC METAJUIbI — KaJbIIUH U MarHHH 1 bubmmoreka [{OK
https://m.edsoo.ru/00ae15e8
50 ||Baxkueiimue coeTMHEHUS KaTbITU 1 bubnuorexa [JOK
https://m.edsoo.ru/00ae15e8
‘51 HO606HI€HI/I€ U CHCTEeMAaTH3allus 3HaAHUN H H H H
52 ||’KE&cTKOCTh BOJBI M CLIOCOOBI €€ yCTpaHSHUS bubnuotexa [JOK
https://m.edsoo.ru/00ae1886
53 ||[IpakTuueckas padota Ne 6 mo Teme "KECTKOCTH BOJBI U 1 1 bubnuotexa [JOK
MeToIbl e€ ycTpaHeHus " https://m.edsoo.ru/00aelae8
54 ||AmomuHUH 1 bubnuorexa [JOK
https://m.edsoo.ru/00aelc64
55 ||AmdoTepHBIe CBOWCTBA OKCH/IA U THAPOKCHIA 1 bubnuorexa [JOK
https://m.edsoo.ru/00aelc64
56 |XKeme3o 1 bu6mmoreka [IOK
https://m.edsoo.ru/00ae1d86
57 ||Oxcumsl, rugpokcuabl U conu xenesa (11) u xxenesa (111) 1 bubnuorexa [JOK
https://m.edsoo.ru/00ae35e6
‘58 HO606H_IGHI/IC U CUCTEMAaTU3alus 3HAHUI “ “ H H
59 |[[IpakTudeckas padorta Ne 7. Pemenue sxcriepuMeHTaIbHbIX 1 bubnuorexa [JOK
3a71a4 110 TeMe «BaxHelre MeTauIbl U X COEIUHECHUSD) https://m.edsoo.ru/00ae3de8
60 |Bprurcnenus no ypaBHEHUSIM XUMHUYECKUX PEAKIUH, €Cliu 1 bu6mmoreka [JOK
OJIMH M3 PEarcHTOB JaH B M30BITKE WIIH COAEPIKHUT IPUMECH. https://m.edsoo.ru/00ae1750
Brrurcnenus MaccoBO# 10711 BBIXOJA MPOIYKTA PEaKIIUU
‘61 HO606I_H€HI/IC Y CHCTEMAaTHU3alus 3HaHUH “ “ H H
62 |[KontponbHas pabora Ned o teme «BaxkHeime Metaisl 1 1
WX COCMHEHUS»
63 |BemecTBa 1 MaTepualibl B MOBCEIHEBHOM KU3HU YEJIOBEKA 1 bu6mmoreka [JOK
https://m.edsoo.ru/00ae3f50
64 | Xumuueckoe 3arpsizHeHHE OKpYXKarolei cpeibl 1 bubnuorexa [IOK
https://m.edsoo.ru/00ae4270
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Ne Tema ypoxka KosmmuecTBo yacos ‘ [Hara DneKTpoHHbIE HU(POBBIC
n/n Beero|| Kontponsasie | Ipaktuueckue || A3YIeHHA 00pa3oBaTeNbHBIE PECYPCHI
paboThI paboThI
65 |[Posb XMMHHM B PEIICHUU SKOJOTMUYECKHUX MPoOiIeM 1 bubnuorexa [JOK
https://m.edsoo.ru/00ae4270
66 |[Pe3epBHBI ypok. O000IIEHNE U cCHCTEMATH3alNs 3HAHUH 1 bubmmorexa [IOK
https://m.edsoo.ru/00ae0d0a
67 |[Pe3epBHBbIi ypok. O000IIEHNE U CHCTEMATH3alNsl 3HAHUN 1 bubnuorexa [JOK
https://m.edsoo.ru/00adb33c
68 |[Pe3epBHEI ypok. O000IIEHNE U CHCTEMATH3alNsI 3HAHUIA 1 bubmorexa [IOK
https://m.edsoo.ru/00ad9ch2
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