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HOACHUTEJBHASA 3AIIMCKA

[IporpaMmma 1o XMMHUM Ha YPOBHE OCHOBHOI'O 00IIEero oOpa3oBaHHUsI COCTaBJICHa Ha OCHOBE
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHS OCHOBHOW 0Opa30BaTEIbHOW MPOrpaMMbl OCHOBHOTO OOIIIETO
obpazoBanus, mnpexnctaBieHHbIx B OI'OC OOO, a Taxke Ha OCHOBEe (enepanbHON paboueit
MpOrpaMMbl BOCITUTAHHMS U C YYETOM KOHIECIIMM TPENoJaBaHus y4eOHOro mpeamera «XuMus» B
oOpasoBarenbHBIX opranu3anusax Poccutickoii denepammm.

Pabouas nmporpamma o XxumMuu ajsi 8 «3» cOCTaBJIeHA HA OCHOBE CIICAYIONINX JTOKyMEHTOB:

o @ecnepanpHbiii 3ak0H oT 29.12.2012 Ne 273-®3 «O6 ob6pa3zoBanun B Poccuiickoit
@enepauun» ¢ y4€TOM HU3MEHEHUM, BHeCEHHBIX [Ipukazom MuHnpocsemenus oT
31.07.2020 Ne 304 (B pemakiuu oT 25.12.2023 No 685-D3).

e Ob6nactHoii 3akoH «O0 obpazoBanuu B PocroBckoit obmacti» ot 14.11.2013 Ne 26-3C (B
penakuuu ot 05.08.2024 Ne 157-3C).

e [Ipuka3 Munnpocsemenus «O0 yrBepxaeHuu [lopsiika opraHuzani U OCYIIECTBICHUS
00pa3oBaTeNnbHON /EATEeIbHOCTH MO OCHOBHBIM 00I€00pa30BaTeNbHBIM MPOTpaMMaM —
o0pa3oBaTeNbHBIM MPOrpaMMaM HAYAIBHOTO OOIIEr0, OCHOBHOTO OOIIETO M CPEIHETO
obmero obpazoBanus» ot 22.03.2021 Ne 115 (B penakiuu IIpukazoB MuHIpOCBEIICHHS
Poccun ot 11.02.2022 Ne 69, ot 07.10.2022 Ne888).

e [Ipuka3 MunucrepctBa mnpoceuieHuss P® ot 21.09.2022 Ne 858 «O06 yTBepkIeHUU
denepanbHOro mnepeuHs y4eOHUKOB, AOMYIIEHHBIX K HCIIOJNB30BAHUIO TPU peallu3aluu
MMEIOIIMX TOCYAAPCTBEHHYIO aKKPEAUTAIMIO 00pa30BaTEeNbHBIX MPOrpaMM HAYalbHOTO
o0miero, OCHOBHOTO 0O0Iero, cpeaHero oOmero o0pa3oBaHUA OpraHU3AIMIMH,
OCYIIECTBISIONIMMU 00pPa30BaTEIBbHYIO IEATEILHOCTh U YCTAHOBJICHUS TIPEAETHHOTO CPOKa
WCIOJIb30BaHUsl HMCKIIOYEHHBIX Y4eOHHUKOBY» C H3MEHEHUSMHU, BHECEHHBIMHU IPUKA3aMHU
MunucrepctBa mpocBemenusi  Poccuwiickoit  @emepanmu ot 23.07.2023 Ne556
(3apeructpupoBad MunucrepctBoMm tocturuu PO 28.07.2023 Ne74502), ot 21.02.2024
Nel19 (3aperucrpupoBan MunucrepctBoM toctunuun PO 22.03.2024 Ne 77603) u
21.05.2024 Ne347 (3apeructpuporan MunuctepctBoM rocturmu PO 21.06.2024 No 78626).

e [Ipuka3 MunuctepcrBa mpocsemenuss PO or 18.07.2024 Ne 499 «O6 yTBepKaeHUU
(benepanbHOTO TEpeyHs] JJIEKTPOHHBIX 00pa30BAaTENbHBIX PECYpPCOB, MOMYIIEHHBIX K
UCTOJb30BAHUIO TPH  pEATM3allMd  HMMEIOMIMX  TOCYJapCTBEHHYIO  aKKPEIUTALUI0
00pa3oBaTeNbHBIX MTPOrPaMM HAYaJILHOTO OOIIET0, OCHOBHOTO OOIIETo, CPEIHETO OOIIEro
00pa3oBaHU.

e [lpukaz Munnpocsemenns Poccun or 31.05.2021 Ne 287 «OO6 yTBepX,aeHUU
(dbenepalIbHOTO TOCYAApPCTBEHHOTO O0O0pa30BaTENIBHOTO CTaHJapTa OCHOBHOTO OOIIETro
o0pa3oBaHUs .

e [Ipuka3 Munmnpocemenusi Poccun ot 18.05.2023 Ne 370 «O06 yTBep)kacHUM (eaepaTbHOR
00pa3oBaTeNbHON MPOTPaMMBl OCHOBHOTO OOIIEr0 OOpa3oBaHHS» C M3MEHEHUSMH OT 1
despanst 2024 . Ne 62 u 19 mapra 2024 1. Ne 171.

e Meroandyeckne pexomeHmanuu —«CucTeMa  OIEHKH  JOCTH)KEHUH  TUIAHHPYEMBIX
MPEMETHBIX PE3yJIbTaTOB OCBOCHHUS yueOHOTo mpeamera «Xumus» (2023).

e Konmermusi mnpenonaBaHust y4eOHOro mpeamera «XuMHS» B 00pa30BaTEbHBIX
opranmuzanusax PO, peanusyromux ocHOBHbIE 00111€00pa3oBaTebHbIE TPOrpaMMebl. [IpuHAT
3.12.2019r NeIIK-4 BH.

o denepanpHas paboyas mporpaMMa BOCIHUTAHHS I 001Ie00pa3oBaTeIbHBIX OPTaHU3aIHi
(omobpeHa pemieHueM (QeaepaTbHOTO YY4EOHO-METOIUYECKOTO OOBEAMHEHHS IO 00IIeMy
o0pa3oBaHuio, MPOTOKOI OT 23 uroHs 2022 1. Ne 3/22).



e Ilocranosienue I'maBHOroO rocynapCcTBEHHOro caHurapHoro Bpada Poccuiickont denepanuun
or 28.09.2020 r. Ne 28 "OO6 yrBepkaenun canutapHbix npasun CIT 2.4, 3648-20
"CaHUTapHO-3IHJIEMUOJIOTHYECKUE TPEOOBAHUS K OpraHM3allsiM BOCIMTAHUS U OOydeHMH,
OT/bIXA U 03/I0POBJICHUS JETEN U MOJIOAEKH " (3aperucTpupoBaH MUHHUCTEPCTBOM FOCTULIMU
P® 18.12.2020 Ne 61573).

e Jlocranosnenue I'maBHOroO rocynapcTBeHHOro canurapHoro Bpada Poccuiickon denepannu
ot 28.01.2021 Ne2 «O6 yrBepxknennu CanlluH 1.2.3685-21 «['uruenndeckue HOPMATHBBI U
TpeboBaHUs K o0ecrieueHr0 6€30MacHOCTH U (MiTK) O€3BPEIHOCTH JIJIs YeIOoBeKa (DaKTOPOB
cpenbl oOuTanus» ¢ u3MeHenusimu ot 30.12.2022.

e OcHoBHas o0pa3oBareiabHas MporpaMmma OCHOBHOTI'O 00Iero o0pa3oBaHusl, yTBEPKAEHHAS
npukazom aupexropa ot 31.08.2024 No 444

o Vuebnbii mian MAQOY «Jlumeit Ne 11» na 2024-2025 yueOHBIIH roj, yTBEpKIEHHBIN
npukaszoM aupekropa ot 31.08.2024 Ne 444.

e Jlomoxxenue o paboueii mporpamme MAOY «Jluneir Ne 11», yrBepx)aEHHOE NMPUKA30M
nupekropa ot 20.08.2024 Ne 380.

o Kanennapueiii yuebusiii rpapuk MAOY «Jluneit Ne 11» nHa 2024-2025 yueOHblil rof,
YTBEPKIEHHBIN NTprKa3oM aupekropa oT 29.08.2024 Ne 418.

OBILIAA XAPAKTEPUCTUKA YYEBHOI'O ITPEAMETA «XUMMWS»

3HaHUE XMMHHU CIY)KUT OCHOBOH ISl (DOPMHUPOBAHHS MHUPOBO33PEHHUSI OOYHYAIOLIETOCS, €To
MPEJCTaBICHUN O MaTEepPHaIbHOM E€IWHCTBE MHPA, BAXHYIO POJIb MIPAlOT (HOPMHUpPYEMbIE XUMHEH
IPEJCTABICHUS O B3aUMOIIPEBPAIICHUSAX SHEPrUM M 00 SBOJIIOLMHU BEIIECTB B MPHUPOJE, O MYTAX
peleHust r1o0aJbHbIX IPOOJIEM YCTOHUYHMBOTO Pa3BUTHUS YEJIOBEUYECTBA — CHIPEBOM, YHEPTETUUECKOMH,
MUIIEBON U IKOJIOTUYECKOW O€30MacHOCTH, TPOOIIEM 3/IpaBOOXPAaHEHUSI.

N3ydenue xumuu:

CIOCOOCTBYET pealM3allid BO3MOXKHOCTEH Ul CaMOpa3BUTUS U (OPMUPOBAHUS KYJIbTYph
JMYHOCTH, €€ 001el 1 PyHKIIMOHATBHOW IPaMOTHOCTH;

BHOCUT BKJaJ B ()OPMHUPOBAHME MBIIUIEHUS U TBOPYECKUX CIIOCOOHOCTEN OOydaroumuxcs,
HAaBBIKOB UX CaMOCTOSTEIbHON Y4eOHOM JesTeNbHOCTH, SKCIEPUMEHTAIBHBIX U HCCIIEI0BATEIbCKUX
yMeHUH, He0OXOAUMBIX KaK B MIOBCEIHEBHON )KM3HHU, TaK U B IPOPECCUOHATBHOMN JIeTETbHOCTH;

3HaKOMHT CO CHEeNM(PUKON HAyYHOTO MBILIUICHHS, 3aK/I1aJbIBa€T OCHOBBI LIEJIOCTHOTO B3IJIAa Ha
€MHCTBO MPUPOJBI M YEIIOBEKA, SIBJISETCS OTBETCTBEHHBIM 3TalloM B (DOPMHpPOBAHHM €CTECTBEHHO-
Hay4YHOM rPaMOTHOCTH O0y4aroUInXcs;

CocoOCTBYeT (POPMUPOBAHUIO LIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYUHBIM 3HAHUSM, K
IIPUPO/IE, K YETIOBEKY, BHOCUT CBOM BKJIaJl B 9KOJIOrMYECKOe 00pazoBaHue 00yYaroIIUXCsl.

JlanHble HampaBieHUss B OOy4YeHHH XUMHH oOOecrneunBaloTcs creuuukond coaeprkaHus
y4eOHOro mpeaMeTa, KOTOpBIM SBJISETCS NEAarornyeckd aJanTHPOBAaHHBIM OTpakeHHEM 0a30BOi
HayKH XMMUHU Ha ONPEEIEHHOM dTalle €€ pa3BUTHSL.

Kypc XxuMum Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHMs OpPUEHTHPOBAH HAa OCBOEHHE
OOy4alolMMUCS CUCTEMbl MEPBOHAYAIBHBIX MOHATHM XWMHUHU, OCHOB HEOPraHUYECKON XHUMUU U
HEKOTOPBIX OTJEJbHBIX 3HAYUMBIX TTOHATUN OPraHUYECKON XUMUH.

CtpykTypa colepKaHusl IporpaMMbl 10 XUMHUH c(hOpMUpPOBAHA HA OCHOBE CUCTEMHOTO MOJIX0/1a
Kk e€ m3ydyeHuro. CopepkaHMe CKIAJIbIBA€TCSI U3 CHCTEMbI NOHATHM O XMMHUYECKOM DIIEMEHTE U
BELIECTBE U CUCTEMBbI MOHATUI 0 XUMHYecKoi peakiuu. O0e 3TH CUCTEMbI CTPYKTYPHO OpraHU30BaHbI



[0 NPUHLMILY IMOCIEIOBAaTEIIBHOTO Pa3BUTHS 3HAHMM HA OCHOBE TEOPETUYECKUX IIPEICTaBICHHUN
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTI'O YYEHMS KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akoHa /. 1. MeHeneeBa kak OCHOBHOTO 3aKOHA XUMHHU;

— y4€HUs O CTPOEHUHU aTOMa U XUMHUYECKOU CBS3H;

— MPE/ICTaBJICHUH 00 AJIEKTPOIUTUYECKOM JUCCOLMALIMU BELECTB B PaCTBOpaXx.

Teopernueckne 3HaHMS PpacCMaTPUBAIOTCS HA OCHOBE OMIIMPUYECKM IOJIYYEHHBIX U
OCMBICJIEHHBIX (DaKTOB, Pa3BUBAIOTCA IOCIEAOBATEIBLHO OT OJHOIO YPOBHS K APYrOMY, BBIIOJHSS
¢GyHKIMN OOBSCHEHHS W TPOTHO3HUPOBAHUS CBOMCTB, CTPOCHUS W BO3MOXKHOCTEH MPAKTHYECKOTO
IIPUMEHEHHUS U NTOJTYYEHUS U3y4aeMBbIX BEILECTB.

OcBoeHue nporpaMmbl 0 XUMHUH CIIOCOOCTBYET (POPMUPOBAHUIO MTPEJICTABICHHUS O XUMUYECKOM
COCTaBJIAIONICH HAyYHOW KapTHHBI MHUpA B JIOTUKE €€ CUCTEMHOW MPUPOJIbI, IEHHOCTHOI'O OTHOILIECHUS
K HAy4YHOMY 3HAHMIO U METOJaM IIO3HAaHMs B HayKe. V3ydeHHe XMMUU IIPOUCXOAUT C IIPUBICYCHUEM
3HAaHUI U3 paHee U3yUYeHHBIX YUeOHBIX MpeaMeToB: «OKpyxaromuii Mupy», «buonorus. 5—7 kiacce» u
«Dusuka. 7 kiacey.

[Ipy u3yyeHMH XMMUHU MPOUCXOAUT (OPMHUPOBAHME 3HAHUI OCHOB XMMHUYECKOW HAyKH Kak
00JIaCTH COBPEMEHHOT'O €CTECTBO3HAHMS, NMPAKTUYECKOHN IEATEIFHOCTH YelIOBEKa M KaK OJHOTO W3
KOMIIOHEHTOB MUPOBOW KYJIBTYpHI. 3ajgada y4eOHOTO IMpeaMeTa COCTOUT B (POPMHUPOBAHUU CHUCTEMBI
XUMHUYECKUX 3HAaHUH — BaKHEWIIMX (DAKTOB, MOHATHH, 3aKOHOB U TEOPETUYECKHUX IOJIOKEHHH,
JOCTYIHBIX 0000IEHNI MHUPOBO33PEHUECKOTO XapaKTepa, si3blka HAyKH, B NPUOOLICHUH K HAayYHBIM
METOAaM IMO3HAHMSI TPU M3YYCHHH BEUIECTB U XUMHUYECKUX PEaKINid, B (OPMHUPOBAHUHU M Pa3BUTHH
MO3HABATEIBHBIX YMEHHUH U MX IPUMEHEHNH B YI€OHO-TI03HABATEILHON U Y4eOHO-UCCIIeI0BATEIbCKON
JesITeIbHOCTH, OCBOCHUH MPaBUII O€30I1aCHOI0 00pallleHus C BEIIECTBAMH B [TIOBCETHEBHOM JKU3HU.

HEJIM N3YYEHUSA YYEBHOI'O ITPEJIMETA «XUMMWUSA»

Henu u3ydeHUs XMMHH OTPa)KAIOT HAMPABICHHOCTh OOYyUEHHUS Ha Pa3BUTHUE U CaMOPA3BUTHE
JUYHOCTH, (popMHpOBaHHE €€ UHTEIIIEKTa U 001el KYJIbTYypHI.
N3yueHne XuMuu HaMpaBJI€HO HA JOCTHXKEHHUE CIIEYIOIINX LIeJIEH:

— (opmMupoBaHUE WHTEUICKTYyaJIbHO PA3BUTOM JIMYHOCTH, TOTOBOM K CamM0O0Opa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSTEILHOMY MPUHATHIO PELICHUH, CTIOCOOHON aIanTHPOBAThCA
K 6I>ICTpO MCHAIOIIHUMCA YCIIOBUSAM KU3HU,

— ¢opMHUpOBaHHE CHUCTEMbl XUMUYECKUX 3HAHUN KaK KOMIIOHEHTA €CTECTBEHHO-HAyYHOU
KapTUHBI MHpaA, KaK OCHOBBI [JIA TIOHHMaHUA XUMHUYECKOU CTOPOHBI SIBJIEHUN
OKPY’KaloIllero MUPa, OCBOEHUE S3bIKa HAYKH;

— TpuoOIIeHrne 00yJaIoIUXCs K CAMOCTOATENIbHON MTO3HABATEIHLHOM M MCCIIEIOBATEIBCKON
JeSTeNbHOCTH, K Hay4YHBIM METOJaM IMO3HaHUusl, (OPMUPOBAHNE MOTHUBAIIMU U PA3BUTHE
CIIOCOOHOCTEN K U3yYEHUIO XUMHH;

— ¢opmupoBaHue 001Iell GYHKIIMOHATHHON U €CTECTBEHHO-HAYYHOW TPaMOTHOCTH, B TOM
YUCJie yYMEHHN OOBSCHITH W OIEHWBATH SBJICHUS OKPYXAIOMIETO MHPA, HCIOIb3YS
3HaHUS U OMBIT, MOJYYEHHBbIE MPU H3YYCHHH XUMHUHU, MPUMEHATHh UX MPU PEUICHUU
po0GJieM B MOBCETHEBHOM JKU3HU U TPYAOBOH 1€ATEIbHOCTH;

— pa3BUTHE y OOYYAlONIMXCS HMHTEpeca K H3YYCHHIO XHUMHH U cdepaM esTeTbHOCTH,
CBSI3aHHBIM C XMMHUEH, MOTHBAIIMS K OCO3HAHHOMY BBIOOPY COOTBETCTBYIOIIETO MPOQUIS
Y HaNPaBIIEHHOCTHU JallbHEHIIIET0 00yIeHNUS;

— OCO3HAaHHE ILI€EHHOCTHU XHMHWYECCKHUX 3HAaHUHA B KU3HHU YCJIOBCKA, IMOBBIIICHHUE YPOBHA
9KOJIOTUYECKON KYJIbTYPhl, HENpPUITHE IEHCTBHM, MPUHOCSIIMX BpEd OKpYyXKarolen
Cpeze U 3I0POBBIO JIKOJIEH;

— TpuoOpeTeHre 00YJArOIIMMICS OMbITa CAMOIIO3HAHHUS, KIIFOUEBBIX HABBIKOB (KIIFOUEBBIX
KOMHeTeHHHﬁ), HCO6XO)II/IMI)IX AJIA Pa3JIMYHbIX BUAOB ACATCIBHOCTH.



MECTO YYEBHOI'O TIPEJIMETA «XUMUS1» B YYHEBHOM IIVIAHE

B coorBerctBun ¢ o0HOBAEHHBIM DPI'OC OOO yueOHBI mpeamer «XUMHS» BXOAUT B
peaMeTHYI0 001acTh «EcTecTBeHHO-HAYUHBIE TPEAMETHI » U SBISETCA 003aTEIbHBIM ISl H3yUCHHUS.
VY4eOHas mporpamma paccuuTtana Ha 102 yaeOHBIX 4acoB, U3 pacueTa 3 y4eOHBIX 4aca B HECIIIO.

B 8 kmacce «D» B pamkax opraHu3alldd KOHTPOJIA 3a pealu3alueil MporpaMMmbl HCIOIB3YIOTCS
CIIEAYIOIINE BUIBI MIHCbMEHHBIX PaboT: KOHTpOJbHas padorta (5), mpaktuueckas padorta (6),

Pabouas mporpamma mo kKypcy «XuMus» B 8 «3I» Kacce COCTaBICHA B COOTBETCTBHHM C YUYEOHBIM
IUTAHOM, KaJeHJapHbIM yueOHbIM rpadukom Ha 2024-2025 yueOusblil roa, pacnucanueM MAOY «Jluueit
Ne 11» u peanmsyercs 3a 101 gac. Cokparnierne yaeOHOTO BPEMEHH KOMIICHCHPYETCSI 32 CYET UTOTOBOTO

MTOBTOPEHMS.

Peanuzanus [Ipodeccuonanboro munumyma: Paznen «llepBoHayanbHble XMMHUYECKHUE MOHSATHUSY,
TeMa ypoka «Yucrele BemectBa u cMmecu. CrocoObl pasmenenust cmecei»y. [Ipodeccun, cBsa3aHHBIE C
aHanu3oM BemlecTB. Paznen «Bomopon. Ionstue o xucnorax u comnsix». [Ipodeccuu, cBsizanHble ¢
TYLIEHUEM I10KapOB.

COAEPKXAHHUE YYEBHOI'O IPEIMETA «XUMMA»

8 KVIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE TOHATHSA

XuMmus — BaxHasi 00J1aCTh €CTECTBO3HAHUS M MPAKTHUUECKOHN J1eATeNbHOCTH uenoBeka. [Ipenmer
xumuH. Ponb XuMuu B ku3HH denoBeka. KpaTkue cBepeHus 00 UCTOPUHM BOZHUKHOBEHHUS M Pa3BUTHUS
XUMUU. XUMHS B cUCTeME HayK. Tena u BemiecTBa. PU3NMUYeCKMe U XMMHYECKUE CBOKMCTBA BEUIECTB.
ArperaTtHble COCTOSIHMSI BellecTB. [IOHATHE O TEOPETHYECKHX M IMIMPUYECKHX METOJaX MO3HaHUs
B €CTECTBEHHBIX Haykax. lIpencraBmeHus o HayyHOM T[IO3HAHUM HAa OJMIUPUYECKOM YpPOBHE:
Ha0Jt0/IeHne, U3MEpEHHNe, SKCIIEPUMEHT, MOJIETUpOBaHue, BelurciaeHue. [IpencraBienus o HaydHOM
MO3HAHUH HAa TEOPETUYECKOM yPOBHE: Hay4HbIE (PaKThI, TPoOIeMa, TUIIOTE3a, TEOPUS, 3aKOH.

A3pik xuMun. CTOUHUKN XUMUYECKON HH(GOpMAITIH.

[TonsTne o wMmeromax paboOThl ¢ XUMHYECKMMHU BemlecTBamu. (OO0OpynoBaHUE MIKOIHHON
xuMudeckon saboparopuu. IlpaBmia Ge3omacHoro oOpaleHusi ¢ BeIIeCTBaMU W J1abOpaTOpPHBIM
00opynoBaHUEM.

Uucteie BemecTBa U cMecu. [IpupoaHsie cmecu: BO3ayX, MPUPOAHBINA Ta3, HeDTh, TPUPOIHBIC
BOJBI, TOPHBIE TOPOJBI M MHHEpaNbl. [IOHATHE O TOMOTEHHBIX M Te€TEPOreHHBIX cMecsax. CrmocoObl
pazaenenusa cmecer. O4ncTKa BEIIECTB.

BemectBa 1 Xxumuueckue peakuud. ATOMbI U MOJEKYJIbl. XUMHUECKUE 3JIeMEHTbl. CHUMBOJIBI
XUMHUYECKUX 3jeMeHTOB. [IpocTeie M cioxHble BemecTBa. MeTtamasl M HeMmeTauibl. BemiecTBa
MOJIEKYJISIPHOTO 1 HEMOJIEKYJISIPHOTO CTPOEHHSI.

Xumunyeckass (opmyna. BaneHTHOCTh aTOMOB XHMMHYECKHX 3JIEMEHTOB. 3aKOH IOCTOSIHCTBA
coctaBa BeulecTB. OnpezeneHne BAICHTHOCTH 3JIEMEHTOB 1O (opMyiaaM OMHAPHBIX COCTUHEHUN U
cocraBieHre (Gpopmys OMHApPHBIX COEAMHEHUN MO BAJICHTHOCTH 3JIeMeHTOB. OTHOCUTEIbHAS aTOMHAs
Macca. OTHOCUTEIbHAS MOJIEKYIIsIpHAst Macca. MaccoBas J10JIsl XMMHUYECKOT0 AJIEMEHTa B COEAMHEHUU.
Haxoxnaenue npocreiimieit GopMyIibl BelIecTBa IO MaCCOBBIM J0JISIM 3JIEMEHTOB.



KonuuectBo BemectBa. Monb. MomnsipHas Macca. B3auMocBsi3b KOJIM4eCcTBa, MAacChl U 4McCia
CTPYKTYPHBIX €IMHHMII BemlecTBa. PacueTsl mo hopMyliaMm XUMHUYECKHUX COeTUHEHHI. MosapHas Macca
cMecH BelecTB. MoJibHast JOJIsI XMMUYECKOr0 3JIEMEHTa B coenuHeHnH. HaxoxaeHue mpocreiiieit
(hopMyJIBI BEIIECTBA IO MOJIBHBIM JIOJISIM DJICMEHTOB.

OU3NYECKUE W XUMHYECKHUE SBJICHUA. XHMHUYECKAs PpEAKUHUS W €€ MPU3HAKU. Y CIOBUS
MPOTEKaHUs XUMHUYECKMX PEAKIUM. 3aKOH COXPAHEHUs MacChl BEIIECTB. ATOMHO-MOJICKYJISIpHAs
teopust. JKusHp u npesrensHocts M.B. JlomonocoBa. Xumuyeckue ypaBHEHUs. THIBI XMMHUYECKHUX
peakmuil (CoeMHEHNs, Pa3I0KEHUS, 3aMEIICHHs, OOMeHa). PacdyeTsl 10 XUMHUYECKUM YPaBHCHHSIM.

OKCIIEpUMEHTAJIBHOE M3YyYEHHUE BELIECTB M SIBICHUNA. 3HAKOMCTBO C XMMMUYECKOH IOCYIOH, C
npaBujaMd pabOTHl B JIA0OpaTOpHHM W TpHEMaMH OOpalleHUs ¢ JIabOpaTOPHBIM OO0OpPYIOBAHHEM.
N3ydyenne u ommcanue (PU3MYECKUX CBOWCTB OOpa3IlOB HEOPTAaHMYECKUX BEIIECTB — METAIOB H
HeMmertauioB. HaGmonenue ¢u3myeckux (IJIaBjieHWE BOCKA, TasHUE JIbjJa, pPacTHUpAHHE caxapa B
CTYyINKE, KUIEHUE W KOHJECHCALMS BOJbI) U XMUMUUYECKHX (TOPEHHE CBEYM, NMPOKAIUBAHUE METHOMU
MIPOBOJIOKH, B3aWMOJICHCTBHUE COJbI WM Mejla C COJISIHOM KHUCIOTOW) siBieHHi. O3HaKOMIJICHHE C
oOpa3iamMu BEIIECTB KOJIM4ecTBOM | Monb. HalOmroneHue u omucaHue TPHU3HAKOB IPOTEKAHUS
XUMUYECKUX PEaKIui (pa3sioKeHUe caxapa, B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJOPUIOM Oapwus,
MoJiyueHue u pasioxkeHue ruapoxkcuna meau (II) mpu HarpeBaHuu, B3auMOAEHMCTBHE XKele3a C
pactBopom conu meau (II). M3yuenue cmocoGOB pasneneHus cMmeceil (C MOMOIIbI0 MarHuTa,
buIbTpOBaHWE, BBHIAPUBAHUE, JNUCTUUIALNSA, XpoMarorpadus), MPOBEICHUE OYHCTKU TOBAPSCHHON
conu. HaGnrofenue u onucanue OnbITOB, WILTIOCTPUPYIOIIUX 3aKOH COXPAHEHHUS MACCHI.

Baueiimue npeacraBuTe/ M HEOPraHMYeCKNX BellecTB

IIpencraBnenus o razax. Bozgyx — cMmech ra3os. CoctaB Bo3yxa. 3akoH ABorazipo. MossipHbIi
00bEM ra3oB. OTHOCUTENBHAS TUIOTHOCTH Ta30B. Onpeenenne OTHOCUTEIBHOW MOJIEKYIISIPHOH MacChl
ra3o00pa3HoOro BelleCTBa MO M3BECTHOM OTHOCUTEIbHON IUIOTHOCTH. OOBEMHBIE OTHOLIEHHUS Ia30B
IIPU XUMUYECKUX PeaKIHsX.

Kucnopon — anemeHT u npocroe BemectBo. HaxoxaeHue kucnopoaa B npupoje, Gpuznyeckue u
XMMHYECKHE CBOMCTBa (peaklMu TOpeHus U okucieHus). Ilpomeccsl OKHUCIEHUs B KUBOW MPHUPOJE.
Oxcupnpl. IIpumenenue kucinopona. CrocoObl TMoylydeHUs Kuciopoja B jaboparopuud U
npoMsblnieHHocTH. Ilonatne o kartanmsarope. Kpyrosopor kucimopoma B mnpupone. O30H —
aloTponHas Moaudukanus kuciopoaa. O30HOBBIM ClIOH, €ro 3HaYyeHWe AJis JKUBBIX OPTraHU3MOB.
Pazpymenue 030HOBOrO Cnos.

TemnoBoit  3¢pdekr XuMHUecKOW peakluHM, TEpPMOXMMUYECKHUE YpaBHEHMs, JK30- U
SHAOTEPMHUUECKHE peakuuu. TomnuBo. Mcmonb3oBaHue yriss M MeTaHa B KauecTBE TOIUIMBA.
3arpsizHeHue Bo3ayxa. [lonstre o mapHukoBoM 3 dexTe.

Bonopon — snemeHT u npocroe BemectBo. HaxoxkaeHue Bogopoaa B mpupose, Gpuznyeckue u
XUMHUYECKHE CBOMCTBA, NIpPHUMEHEHHUE, crnocoObl mnonydeHus. lloHdaTne o Kuciaorax M COJSX.
Hcnonb30BaHne BOIOPOAA B KAUECTBE TOILIMBA.

Boma. ®usnueckue cBoiictBa Boabl. Boma kak pactBopurens. PactBopel. Hacklmennsle n
HEHaCBILIEHHBIE PacTBOPHI. PacTBOpUMOCTh BenlecTB B Bojie. PakTOpBI, BIUSAIOLIUE HA pACTBOPUMOCTD
TBEPABIX U ra3o000pa3HbIX BeuecTB. CriocoObl BbIpaXXeHHsI KOHIEHTPALMK pacTBOPOB: MaccoBas J10JIs
pacTBOPEHHOI'O BEIIECTBA, MOJSpHAas KOHUEHTpauusa. Poiab pacTBOpoB B NpUPOJAE U B JKU3HHU
YeJioBeKa.

Xumuueckue cBorcTBa BoJbl. [loHsTHe 006 ocHoBaHMsX. [lonsTHe 00 nHAMKaTOpax. Kpyrosopor
BOJIbI B IIpUpO/IE. 3arps3HeHHEe MPUPOAHbIX BoA. OXpaHa M OYMCTKA MPUPOAHBIX BOJI.

Knaccupukanuss Heopranmdeckux coenuHeHuid. Oxkcuabl.  Knaccudukanmss — okcuaos:
cosieoOpasyromire (OCHOBHBIE, KHUCIOTHBIE, aM(pOTEpHbIE) W HecosieoOpasyomue. MexayHapoaHas
HOMEHKJIaTypa OKCHJ0B. TpuBHanbHbIe Ha3BaHUS OKCUAOB. Du3nueckne U XapakTEpHbIE XUMUUECKHE



CBOMCTBAa OKCUIOB (B3aMMOJEHCTBHE C BOIOM, C KUCIOTAMU U OCHOBAHUSMH, C JPYTHUMU OKCUAAMH).
[Tonydyenue okCHaOB.

IlonsiTME O THMIPOKCHIAX — OCHOBAHMUAX M KHUCIOPOJCOAEPXKALIUX KUCI0TaX. KHCIOTHIL.
Knaccupukanus xucnor. MexayHapoiHas HOMEHKJIATypa M TpPUBHAIbHbIE Ha3BaHUS KHCIOT.
du3nYecKre U XUMHUYECKHE CBOMCTBA KUCIIOT (B3aMMOJICHCTBHE C METa/UIaMH, ¢ OKCHJIAaMH METAJLJIOB,
OCHOBaHUSIMU U coisiMu). Psii aktuBHocTu metamuioB H.H. bekerosa. [lonyuenue xucnor. Kucnotsl B
IIpUPOJIE, IPUMEHEHUE BAKHEHIIINX KUCIIOT.

OcHoBanust. Knaccudukanus  OCHOBaHMH: IEJIOYM U HEPACTBOPUMBIE  OCHOBAHHS.
MexnyHapoaHass HOMEHKJIATypa OCHOBaHMM. TpuBuanbHble Ha3BaHus ocHoBaHuil. Illenoun, ux
CBOMCTBA (B3aUMOJIEHCTBUE C KUCIOTHBIMU OKCHAaMH, KUCIOTAMU U COJIIMU) U CHIOCOOBI TOTY4EHUS.
HepactBopumMble OCHOBaHUS, UX CBOWCTBA (B3aUMOJEHCTBUE C KHCIOTAMM) M CIIOCOOBI MOJIyYEHHS.
AmdorepHocTs. [lonste 00 am@oTepHBIX THApPOKCHIAX (Ha HpUMEpe TUAPOKCHJOB IIMHKA U
IIOMHHMS): XUMHUYECKHE CBOICTBA (B3aMMOJICHCTBUE C KUCIOTAMH U IIEJI0YaMH) U IIOJIyYEHUE.

Comu (cpenHue, Kucible, OCHOBHBIE, JBOHHBIC). MeXIyHapoaHas HOMEHKJIATypa coJieH.
TpuBunansHele Ha3zBaHus cosell. DuU3Myeckre M XapakTEepHblE XMMHMUYECKHE CBOMCTBA Ha IIPUMEPE
cpeanux coseil. [lomydyenue comnen.

I'eneTndeckas CBA3b MEXKYy KJIACCAMU HEOPIaHUYECKUX COCIMHEHUM.

OKCIIEpUMEHTAIBHOE U3YyYEHHUE BEILECTB U SIBJICHUN:

—  KOJIMYECTBEHHOE OIIPEIEIICHUE COAEPIKAHNS KUCIOPOAA B BO3AYXE;

— IoJIyuyeHHe, coOOMpaHue, pacliO3HABAHUE U N3yUYEHHUE CBOMCTB KUCIOPOAa;

— Ha0IOJeHWE B3aUMOJCWCTBUS BEUIECTB C KHCIOPOJOM W YCIOBHHA BO3HHKHOBEHHS U
IIPEKPALLEHUS TOPEHNUS;

— O3HaKoOMJIEHHE C 00pa3llaMy OKCUIOB U ONHCAaHUE UX CBOICTB;

— IoJIyuyeHHe, coOOMpaHue, pacliO3HaBaHUE U U3yUeHHE CBOMCTB BOJI0poJa (TOpeHue);

— B3auMmozeicTBue Bogopoaa ¢ okcugom mMeau (II);

— HCCIeJOBaHUE OCOOCHHOCTEN pacTBOPEHHUS BEIIECTB C Pa3IMYHON pacCTBOPUMOCTHIO;

— IPUTOTOBJICHHE PACTBOPOB C ONPEAEICHHON MAaCCOBOM J0JIE€H paCTBOPEHHOTO BELECTBA;

— IPUTOTOBJIEHUE PACTBOPOB C ONPEAEICHHON MOJISIPHOM KOHLEHTPALMEN pacTBOPEHHOTO
BELIECTBA;

—  B3aMMOJIEWCTBHE BOJBI C METANIaMU (HATPUEM U KaJIbLIUEM);

—  OIpeleleHUue PACTBOPOB KHUCIIOT U IIEJI0OYEH C TOMOILBI HHIUKATOPOB;

— HcclefoBaHue 00pa3l0B HEOPTaHWYECKUX BELECTB Pa3INYHbIX KJIACCOB;

— wu3ydeHue B3aumojeictBua okcuga menu (II) ¢ pacTBopoM cepHOIl KHCIOTHI, KUCIOT C
METaJUIAMM, PEAKIUI HEUTPAIA3ALUK;

— TIIOJIy4YEeHUE HEPACTBOPUMBIX OCHOBAaHMUM, BBITECHEHHWE OJHOIO MeTaula JIpYyruM
13 pacTBOpa COJIH;

—  B3aUMOJCHUCTBUE TMAPOKCU/A [IUHKA C PACTBOPAMU KUCIIOT U LICII0YEH;

— peuleHHe SKCHEepUMEHTANbHBIX 3adad Mo Teme «OCHOBHBIE KJIACChl HEOPraHWYECKUX
COCIMHEHUI.

Ilepuoanyeckuii 3axoH u Ilepuoanyeckas cucreMa XUMHYECKHX 2JIEMEHTOB
. . MenpgeneeBa

CrpoeHne aToMOB. XUMHUECKas CBA3b. OKUCINUTENBHO-BOCCTAHOBUTENBHBIE PEAKLINH.

[lepBble MOMBITKU KiIacCUPUKAIUN XUMUYECKHUX 3iieMeHToB. [loHsTHE 0 rpynnax (cemeicTBax)
CXOAHBIX DJIEMEHTOB: IIENOYHBIX M IIEJIOYHO3EMENIBHBIX METajulaX, TajoreHax, HWHEPTHBIX
(6maropoaHbIX) razax. DJIEMEHTHI, KOTOpbIe 00pa3ytoT aM(OTepHbIE OKCUIBI U THIPOKCH/IBI.

Ilepuognueckuit  3akoH. OrtkpbiTHe llepuoanueckoro 3akoHa. Ilepuoaunueckas cucrema
xumuueckux snemeHtoB JI. U. Menneneea. Koporkomepuonnas M JUIMHHONEpHOAHAs (OPMBI
tabmuupl «llepuoanueckass cucrema xumudeckux snemeHToB [I. WM. MenneneeBa». Ilepuonst u
rpynmnsl (A- u b-rpymnisr).

Crpoenne aromoB. CocrtaB aToMHbIX snep. W3oromsl. PaguoakTHBHOCTb. JNEKTPOHBI.
DieKTpoHHAsh OpOWTanb. DHEPreTHYeCKWe YPOBHH W IMOJYyPOBHH aroma: S-, P-, d-opOurany.



DNeKTpOHHBIE KOH(QUTYpAIlMK U 3JEKTpOHHO-Tpadudeckue (GopMyiasl aToMoB. Du3nyeckuii cMbIca
MOPSAKOBOTO HOMEpa, HOMepa IepHoAa U rpymnmnsl ieMeHTa. CTpoeHHe 3JIEKTPOHHBIX 000J0YeK
aToMoB nepBbiXx 20 xumuyeckux oaneMeHToB Ilepuomuueckoin cucremsl Jl. . Menpaeneesa:
pacripeielleHue 3JEKTPOHOB 10 SHEPreTUYECKUM YPOBHSM, MOAYPOBHSIM U opOuTansaim. dusndeckuit
cmbici Ilepuoanueckoro 3akoHa.

3aKOHOMEPHOCTH H3MEHEHMsI pajuyca aTOMOB XHUMHUYECKUX 3JIEMEHTOB, METAIJIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO rpynmnaM U nepuoaaMm. V3MeHeHue KHCIOTHO-OCHOBHBIX CBOWMCTB
COEAMHEHUI XUMHUYECKUX 3JIEMEHTOB B IE€pUOJaX M TIpymnnax. XapaKTepUCTHKAa XUMHUYECKOro
3JIEMEHTA MO €ro nosoxeHuro B [lepuoanueckoii cucreme /1. I. Menneneesa.

3nauenue Ilepuoguueckoro 3akoHa u Ilepuoauueckoil cUCTEMBbl XMMHUYECKHX 3JIEMEHTOB JUIS
pa3BUTHUA HayKu U npakTuku. [[. 1. MenaeneeB — yuyeHbIi U rpaXkKJaHUH.

DNEeKTPOOTPULIATENBHOCTh XUMHUECKUX 3JEMEHTOB. XUMHUEcKass CBs3b. Buabl xumudeckoi
CBSI3U: KOBAJICHTHAs MOJISIPHAs CBA3b, KOBAJICHTHAs HEIOJISIpHAs CBSA3b, MOHHAs CBSI3b. MeXaHU3MBbI
00pa30BaHMsl KOBAJEHTHOM M MOHHOM CBSI3U. DJEKTPOHHBIE U CTPYKTYpHbIE (OPMYIbI BEILECTB.
KaTnoHb!l u aHUOHBL.

Kpucrannnueckue u amop¢Hbie BelecTBa. TUIbI KpUCTAIUIMYECKUX PELIETOK: HOHHAsA, aTOMHAs,
MOJIEKYJISIpHAsL U UX XapaKTEPUCTHUKHU.

Crenenp oxucineHus. OnpeneneHue CTENEHEH OKUCIIEHUs aTOMOB B OMHApHBIX COEJIMHEHMSIX.
OxucanTeNnbHO-BOCCTAaHOBUTEIbHBIE peakiuu. [Ipoliecchl OkucaeHus U BOCCTaHOBIEHUs. OKUCIUTENN
u BocctaHoBuTeNU. CocTaBleHHE YPAaBHEHUH MTPOCTHIX OKUCIUTENbHO-BOCCTAHOBUTENIBHBIX PEeaKLUi 1
paccTaHoOBKa B HUX KO3(DPHUIIMEHTOB METOIOM JJICKTPOHHOTO OaJiaHca.

DKcIepUMEHTAIbHOE U3yUeHHE BEILECTB U SBJICHUI:

O3HaKOMJIEHHE C 00pa3liaMy METaJlJIOB U HEMETAJJIOB;

MOJICJIMPOBAHUE CTPOCHMSI MOJIEKYJ] IpHU IOMOIIM PHCYHKOB, MOJENEH, 3JIEKTPOHHBIX U
CTPYKTYPHBIX (GOPMYII;

IIPOBE/ICHUE  OMNbBITOB, WJUIIOCTPUPYIOUIMX IPUMEPbl  OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peakuuii (ropeHue, peakluy pa3iokKeHus, COeIMHEHNS).

Me:xnpeamerHble CBSI3U

Peanuzanus MeXnpeaMeTHBIX CBA3EH NpU M3y4eHUU XUMHUM B 8 KJacce OCYILIECTBISIETCS depe3
HCIOJIb30BaHNE KaK OOIMX €CTECTBEHHO-HAYYHBIX MOHITHUM, TaK U MOHITUH, IPUHATHIX B OTAEIIBHBIX
€CTECTBEHHBIX HayKax.

OO0miue ecTeCTBEHHO-HAay4YHbIE TIOHATHUSA: SIBJIEHHE (IIpoliecc), HayYHbIH (QakT, TUIOTEe3a, TEOPHUs,
3aKOH, aHaJW3, CHHTE3, KJIacCUpUKalMsi, T[EePUOAUYHOCTb, HAOIIOAEHUE, HIKCHEPUMEHT,
MOJIETUPOBaHUE, U3MEPEHNE, MOJIEIb.

®dusnka: sBIEHUS NPUPOABI, (PU3NUECKUE SBICHUS, BEIECTBO, TeNO, (PU3MUYECKHE BETUUMHBI,
€MHULIBI U3MepeHus, 00bEM, Macca, arperaTHbleé COCTOSHUE BEIECTBA, aTOM, JJIEKTPOH, IPOTOH,
HEHTPOH, HOH, MOJIEKYNa, CTPOCHHE Ta30B, XHJIKOCTEH M TBEpAbIX (KPUCTAJUIMYECKHX) Tell,
ANEKTPUYECKUH 3apsil, KOJIUYECTBO TEIIOTHI.

buonorus: 6uocdepa, porocunTes, Mporeccsl 0OMeHa BEIECTB.

I'eorpadus: armocdepa, runpochepa, MUHEpanbl, TOPHbIE MOPOJIbI, MOJIE3HbIE HCKONAEMBbIE,
TOIUIMBO, BOJIHBIE PECYPCHI.

TexHonorus: TexHocgepa, NPOU3BOACTBO, XUMHUUECKUE TEXHOJIOTUH, ChIPbE, KOHCTPYKIIMOHHBIE
MaTepUabl.



INJIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3YJIbTaThl OCBOCHHUS IMPOrPaMMbl OCHOBHOIO 0OIIEro 00Opa3oBaHUs
JOCTUTAIOTCSI B XOJ¢ OOYYEeHHUS XUMHHU B €JMHCTBE Y4EOHOW M BOCIHUTATEIHHON JEATCIHLHOCTH
o0pa3oBaTeNbHOW  OpraHu3allid B COOTBETCTBHUM C  TPAAUIMOHHBIMH  POCCHHCKUMH
COI[MOKYJIBTYPHBIMH H  JTYXOBHO-HPABCTBCHHBIMH IICHHOCTSIMH, TIPHHATBIMH B  OOIIECTBE
IpaBHUJIaMHd U HOpMaMH IMOBCACHUA U CHOCO6CTByIOT nponeccaMm CaMoOIlO3HAaHUA, CaMOpPa3BUTHUA U
COIMAIM3ALUH 00YYarOIHXCS.

JIngHOCTHEBIE PE3YyIbTATEl OTpaXar0T TOTOBHOCTH 06yqa}0mnxc;1 PYKOBOACTBOBATLCA
CHCTEMOW TMO3UTHUBHBIX IIEHHOCTHBIX OpPHUEHTAIMH W pACIIMPEHHE OIbITa JCATCIBHOCTH Ha e
OCHOBE, B TOM YHCJIC B YACTH:

1) naTpHOTHYECKOT0 BOCIIUTAHUS:

- IMPOSABJICHUE LEHHOCTHOIO OTHOLICHUSA K OTEYCCTBEHHOMY KYJIbTYPHOMY, HAay4YHOMY U
HUCTOPUYCCKOMY HACIICINIO, MOHUMAHUE 3HAUCHHS XUMUYECKOH HAYKH U TEXHOJOTHH B YKH3HH
COBPEMEHHOTO0 O0IIECTBA, B Pa3BUTHH SKOHOMHKH POCCHH U CBOETO pEruoHa;

2) rpasKIaHCKOro BOCIIMTAHUS:

- MNpEACTaBJICHUEC O COHUAJIBHBIX HOPpMAax MW IpaBUJIaxX MEKINYHOCTHBIX OTHOLIECHUU B
KOJUIGKTHBE, MPOSIBICHHE KOMMYHHKATUBHOW KYyJbTYphl B  Pa3HOOOpa3HOH COBMECTHOI
JeSITEeIIbHOCTH;

- CTpeMJIeHHE K B3aWMOIIOHMMAHHUIO ¥ B3aMMOIIOMOIIM B Mpoliecce y4eOHON 1 BHEYIeOHOI
JeSITeIIbHOCTH;

- TOTOBHOCTh OIICHMBATh CBOE IMOBEACHHUEC W IMOCTYIKH CBOMX TOBApHUINEH C MO3HIIUH
HPAaBCTBCHHLIX W IIPABOBLIX HOPM C YYCTOM OCO3HAHUA HOCJIGI[CTBI/Iﬁ ITIOCTYIIKOB,

3) ¢popMupoBaHHSs EHHOCTH HAYYHOT'0 MO3HAHMS:

- MHPOBO33PEHYECKHE MPEJACTaBACHHS O BEIIECTBE W  XHUMHYCCKOW  pEaKIlvH,
COOTBETCTBYIOIINE COBPEMCHHOMY YPOBHIO Pa3BHTHS HAyKH W HEOOXOAMMBIC JUIS MOHUMAaHHUS
CYLIHOCTH Hay4YHOH KapTUHBI MUPA;

- OCO3HaHWE [EHHOCTH HAYyYHOrO T[O3HAHUS JUIA Pa3BUTHS KaXIOrO YEIOBEKa U
IMPOU3BOJUTCIIBHBIX CHUJI O6Hl€CTBa B [CJIOM, pPOJIM U MECTAa HAYKHU «XUMHS» B CUCTEME HAay4YHBIX
MPEJCTABICHUN O 3aKOHOMEPHOCTSIX Pa3BUTHUS MPHUPOJIbI, B3AUMOCBS3SIX YeJIOBEKa C MPUPOJTHON U
TEXHOJIOTHYECKON CPENOil;

- TMO3HaBaTelbHAas MOTHBAIMSA W WHTEPEC K OOYYCHHIO, TOTOBHOCTh W CIOCOOHOCTH K
CaMOpa3BUTUIO U CaMOOOpPa30BaHUIO, K HCCIICJOBATEILCKONW JCATEIBHOCTH, K OCO3HAaHHOMY
BBIOOPY HATPABJICHUS U YPOBHS AJIbHEHIIIEr0 O0YYCHUS;

4) BoCHIMTAHUS KYJbTYPbI 310POBbSI:

- 0OCO3HAHME IICHHOCTHU JKU3HHU, OTBETCTBEHHOTO OTHOILIECHHS K CBOEMY 37I0POBBIO, YCTAHOBKA
Ha 3JI0pOBBIM 00pa3 »KHU3HH, OCO3HAHUE TIOCIEICTBUNH W HENPUITHE BPEIHBIX MPUBBIYEK
(YnorpeOJyieHusI  aJlKOroJisi, HAPKOTUKOB, KYpPEHHUs), HEOOXOAMMOCTH COOJIIOJICHHUS IPAaBHII
0€e30I1aCHOCTH npu 06paHIeHI/II/I C XUMHUYECCKHUMU BEIIIECTBAMU B y‘I€6HBIX N )KU3HCHHBIX CUTYallUIX;

5) Tpya10BOr0 BOCIIMTAHUSI:

- (hopmupoBaHUE IIEHHOCTHOTO OTHOIIEHUS K TPYAOBOW JACSATEIHBHOCTH KaK €CTECTBEHHOM
MOTPEOHOCTH YEJIOBEKa M K MCCIIEOBATEIIbCKOM JEATENbHOCTH KaK BBICOKO BOCTPEOOBAHHOW B
COBPEMEHHOM OOIIECTBE;

- pa3BUTHE HMHTEpeca K MpoQeccusM, CBSI3aHHBIM C XHMHEH, B TOM YHCIE K Tpodeccusm
Hay4HOU cepbl, 0CO3HAHNE BO3MOXKHOCTH CaMOpeaIn3alliu B 3To chepe;

6) 3K0JI0rMYecKOro BOCIIMTAHUS:

- 0CO3HaHUE HEOOXOJMMOCTH OTHOUIEHMSI K MPHUpOJIe KaK HCTOYHHKY >KM3HM Ha 3emie,
OCHOBE €€ CYIIIECTBOBAHUS;



- TIOBBIIICHWE YPOBHSA SKOJOTUYECKOH KYyJIbTYpHI: NpUOOpETEeHHE OmbITa IUIAHHPOBAHUS
IIOCTYIIKOB M OLEHKM HX BO3MOXKHBIX IIOCJIEICTBUM [UId OKPYXKAIOIIEH Cpelbl; OCO3HAaHUE
r7100aIbHOTO XapakTepa SKOJIOTUYECKHX MPOOJIeM U MyTeH UX PelIeHHs; CIOCOOHOCTh MPUMEHSTh
3HAHHA, II0Jy4YaeMble IPU W3YYECHUU XHMHH, NI PELICHHs 3a]ad, CBA3AHHBIX C OKPY)KaroLeh
CPEIOM; aKTUBHOE HENPUATUE NEUCTBUH, IPUHOCAILUX BPEJ OKPYKAIOLIEH Cpelle; OCO3HAHUE CBOCH
POJIM Kak rpakAaHWHA U NOTPEOUTENS B YCIOBMSIX B3aUMOCBA3H IPUPOJHOM, TEXHOJIOTHYECKOH U
COLIMAIBHOW Cpel; TOTOBHOCTb K YYaCTHIO B IIPAKTUYECKOH JEATEIBHOCTU SKOJOTMYECKOU
HAIIPABJIEHHOCTH.

METAIIPEIMETHBIE PE3YJIbTATBI
MertarnpeaMeTHbIe pe3yabTaThl 00Y4aroIXCsl, OCBOMBILUX MPOrpaMMy IO XUMHHA OCHOBHOTO
o0uiero o6pa3oBaHus, BKIIOYAIOT:
— YCBOEHHE MEXAUCLUUIUIMHAPHBIX  (MEXKIPEIMETHBIX) IOHSITHH, OTPa’KAIOLIUX
MaTepUaIbHOE €JUHCTBO MHUpa M IPOLECC MO3HAHUA (BELIECTBO, CBOMCTBO, SHEPIHs,
SBJICHHE, HAy4HBIH (PaKT, 3aKOHOMEPHOCTb, TUIIOTE3a, 3aKOH, TEOpUs, HAOIIOJCHHUE,
U3MEpPEHUE, UCCIIEI0BAaHUE, SKCIIEPUMEHT U JPYTHUeE);
— OBJAJCHME  YHUBEPCAIbHBIMH  Y4EOHBIMM  JeHCTBUSAMHU  (IIO3HABATENbHBIMH,
KOMMYHUKATHUBHBIMH, PEryJIATUBHBIMH), BAXHBIMH JJIs MOBBIIIEHUS 3((HEKTUBHOCTH
OCBOCHHS COZAEPKaHUS ydeOHOTo mpeamera, (GOpMUPOBAHMS KOMIIETECHIIMMA, a TaKkKe
IIPOEKTHO-UCCIIEI0BATENbCKON AEATEIbHOCTH 00YYAIOLIUXCS B KypCe XUMUU;
— CIIOCOOHOCTPH MX UCIOJIB30BaTh B YU€OHOH, MO3HABATEIHHON M COLMAIBHOM MPAKTHKE.
Ilo3naBaTenbHbIC YHHBepcAJIbHbIE YUeOHbIe NeliCTBUS

ba3oBble Jornyeckne a1eMCTBUSA:

- YMEHHsA HCIOJIb30BaTh IIPUEMBI JIOTUYECKOTO MBIIUIEHUS IIPU OCBOCHUM 3HAHUM:
PacKpbIBaTh CMBICI XMMUYECKUX MOHITHUH (BBLAEIATh UX CYIIECTBEHHbIE IIPU3HAKY, YCTAaHABJIUBATD
B3aMMOCBSI3b C JIpYTMMU IOHSTUSIMH); AaHaJIU3MpOBATh, CpPaBHUBaTh, 00001IaTh, BHIOUPATH
OCHOBAHUS JJIs1 KJIacCU(UKAIIUKN U CUCTEMATH3aIMA XUMAYECKUX BEIIECTB U XMMUYECKUX PEaKIuii;
yCTaHaBJIMBaTh MPUUMHHO-CIIEICTBEHHBIE CBSI3U MEXAY 00bEKTaMHU U3YUEHUs; CTPOUTH JIOTHYECKHE
paccyxaeHust (MHIYKTUBHBIE, NE€IyKTHUBHBIE, 110 AaHAJOTUM); IMpeliaraTb KpUTEPUH U BBIABIATH
o0IIye 3aKOHOMEPHOCTH W MPOTHBOPEYHUS B U3y4aeMbIX IPOLECCaX M SBICHUSAX; MPOBOAUTH
BBIBOJIbI U 3aKJIOYEHUS; YMEHHUS NPUMEHATh B IMpOIECCe IO3HAHUsS MOHATUS (IIpeIMETHBIE
U METanpeMeTHbIE), CHMBOJIMYECKHE (3HAKOBBIE) MOJEIM, HUCIHOJb3yeMble B  XUMHH,
peoOpa3oBbIBaTh MOJEIbHBIE NPEACTABICHUS — XHMMHUYECKUH 3HaK (CUMBOJI DJIEMEHTA),
XUMHYecKas (GopMyla M ypaBHEHHE XUMHMUYECKOW peakIMM — MpU pelleHHH Y4eOHBIX 3ajay; ¢
Y4ETOM 3THX MOJEIBHBIX IPEICTABICHUN XapaKTEPU30BaTh N3y4aeMble XMMUYECKHE BELIECTBA U
XUMUYECKUE PEaKLIMHU.

Ba3oBble nccienoBarebckue 1edCTBUS (METOABI HAYYHOIO MO3HAHUSA BEIECTB U SBJICHUH):

- YMEHUs IIPUMEHATh METO/bl HAYYHOT'O NTO3HAHUS BEIIECTB U SIBJICHHUI HA DMIMPUYECKOM H
TEOPETUYECKOM ypPOBHAX B Yy4eOHON TIO3HABaTE€IbHOH UM  MPOEKTHO-UCCIIEI0BATEIbCKON
NEeATEIbHOCTH;

- YMEHHUS WCIOJb30BaTh ITOCTABICHHBIE BOIPOCHI B KAaYeCTBE WHCTPYMEHTA IIO3HAHUSA U
CaMOCTOSITENIbHO CTaBUTh BOMPOCHI; AaHAIM3UPOBAaTh (DAKTHI, BBIABIATE U (POPMYyIUPOBATH
npobieMy, OnpeiensTh Leldb | 3aJaud, COOTBETCTBYIOUIME PELICHHIO IMPOOJIEeMBbl; Mpelarath
OTHCATENbHYIO UJIM OOBACHUTENBHYIO TUIIOTE3Y U OCYILECTBIISATH €€ MPOBEPKY; YMEHUS IPOBOIUTH
U3MEpEeHUsT HEOOXOAMMBIX IapaMeTpoB, BBIYMCICHHS, MOJAEIMPOBaHUWE, HAOIIOACHUS U
SKCIIEPUMEHTHI (pealibHble U MBICIEHHBIE), CaMOCTOSTEIbHO IPOrHO3UPOBATh PE3YJIbTaThl,



(dbopMynpoBaTh 00OOIICHUS U BBIBOIBI MO PE3yJbTaTaM IMPOBEACHHOTO OMNBITA, HCCICIOBAHUS,
COCTaBJISITh OTYET O MpoJIeTIaHHON padoTe;

Pa6ora ¢ nundopmanmeii:

- YMCHHS OPUEHTHUPOBATHCS B PA3IMYHBIX MCTOYHHKAX WHPOpPMANUU (HAYYHO-TIOMYJspHAS
JUTEepaTypa XMMHYECKOTO  COJCpKaHWs, CIpaBOYHbIe TmocoOus, pecypcsl HWHTepHeTa);
aHAIM3WPOBaTh  WMH(GOPMAIMIO W KPUTUYECKH  OICHMBATh €€  JIOCTOBEPHOCTH U
HENPOTUBOPEYHBOCTh, OTOMPATh M HMHTEPIPETUPOBATh WH(GOPMAIMIO, 3HAYHMYIO ISl PEUICHUS
yueOHOU 3aau; YMEHUS IPUMEHSITHh Pa3IMYHbIC METOIBI U (POPMYITUPOBATH 3aMPOCHI MPU MTOUCKE
u otbope wuHPOpMANMK, HEOOXOIUMOW JUIsl BBIOJHEHHS YYEOHBIX 3ajad; HCIOJIb30BATh
WHOOPMALIMOHHO KOMMYHHUKATHBHBIC TEXHOJIOTMH W  PA3JIMYHBIC TOWCKOBBIE CHCTEMBEI;
CaMOCTOSITEIILHO BRIOMPATh ONTHMAaIbHYIO (hOpMY TpeicTaBIeHUs] HHPOopMaNuu (CXeMbl, TpaduKH,
IUarpamMmbl, TaOJMIbI, PUCYHKH U Jpyrue (OpMmbl); YMEHHs HCIOJIB30BAaTh HAYUYHBIM SI3BIK B
KayecTBE CpeICTBAa padOThl C XWMHUYECKOW HWHQOpPMAIUEH; TPUMEHSTh MEXIPEIMETHBIC
(pu3nyeckue M MaTeMaTUYECKUE) 3HAKW U CHUMBOIBI, (hOpMYIbl, aO0OpeBHATyphl, HOMEHKIATYPY,
UCIIOJIB30BATh M MIPEOOPa30BBIBATh 3HAKOBO-CUMBOJIMYECKUE CPEJICTBA HATISTHOCTH.

KoMMyHnKaTHBHBIC yHUBEpPCAJIbHbIC YUeOHbIC 1eliCTBUA:

1) ymenus obmenns (MMCbMEHHON M YCTHOM KOMMYHUKAIIIH):

IPEJCTABIATh IOJIyYCHHBIE pEe3yJAbTaThl I103HABATEIbHON JAEATEJbHOCTH B YCTHBIX U
MUCHMEHHBIX TEKCTaX; MMyOJIMYHO BBICTYNATh C TIPE3EHTAMEH pEe3yNbTAaTOB BBIOJIHEHUS
XMMHUYECKOI0 3KCIepUMEHTa (MCCIIe0BaTeIbCKOW J1a00opaTOpHOM WM HPAaKTUYECKOM paboThl,
y4e0HOT0 TIPOEKTA); B X0OJIe JUaJIoTa U (WJIH) TUCKYCCHH 33J]aBaTh BOIPOCHI IO 00CYKIaeMOM TeMe
U BbICKa3blBaTh MJEeH, (OPMYIMPOBATH CBOM MPEUIOKEHUS OTHOCUTEIbHO BBIIOJHEHUS
MIPEIIOKEHHOM 3aJa4H.

2) yMeHHsl y4eOHOTO COTPYAHUYECTBA (TPYIIOBasi KOMMYHUKAIIKSA):

Y4acTBOBaTh B TPYMIOBBIX (QOpMax padOThl: IUIAHUPOBATh OPraHU3aMI0 COBMECTHOMN
paloThl, OIPEAETATh CBOIO POJIb, PACHPENEIATh 3a/1a4 MEX/ly YWIEHAMH IPYIIbI; BBIIOIHATH CBOIO
9acTh pabOThl, KOOPIWHHPOBATH CBOM JEHCTBUS C JEHCTBHAMH JAPYIHMX WICHOB KOMAaH/IBI,
OTIpeNieNIATh KPUTEPUM MO OILIEHKE KadecTBAa BBIOJHEHHOM paOoThl; pellaTh BO3HMKAOIIUE
npoOJeMbl Ha OCHOBE YydeTa OOIMX HWHTEPECOB W COTJIACOBAaHMS IMO3WIMH, YYacTBOBATH B
o0CyX/1IeHUH1, 00MEHe MHEHUSMHU, «MO3TOBOM ILTYypMe» U APYrux (GopMax B3auMOJIeHCTBHUS.

PeryasitTuBHbIe YHHBepCaJbHbIC y4eOHbIC el CTBUS

OBnazneHue yHUBEpCaIbHbIMU YY€OHBIMU PETYISTUBHBIMU JIEHCTBUSMHU BKIIIOUAET PAa3BUTHE
CaMOOpraHU3alMK, CAMOKOHTPOJISL, CAMOKOPPEKIIMHU, B TOM YUCIIE:

- YMEHHS pemaTh y4eOHbIe U UCCIeI0BaTEeNIbCKHUE 33/1aUi: CAMOCTOSITENIbHO BBIOMPATh CIIOCO0
peuieHus y4eOHOH 3amaun (CpaBHMBATh HECKOJIBKO BapHAHTOB pEIlEHUs, BbIOMpaTh Hambosee
MOAXOJIALINM C Y4ETOM CaMOCTOSITENIbHO BBIJIEJIEHHBIX KPUTEPUEB), IUTAHUPOBATH CBOIO pabOTy MpHU
pelieHnd y4eOHOM WIIM HCCIeNOBAaTeNbCKOW 3a/Jayd; Ha OCHOBE TMOJTYYEHHBIX pPE3yJIbTaToOB
dbopmynupoBaTh 00OOIIEHHWS] W BBIBOJBI, MPOTHO3UPOBATH BO3MOXHOE pa3BUTHE ITPOIIECCOB;
aQHAIM3UPOBATh PE3YJbTATHI: COOTHOCUTH CBOM JECUCTBUS C IUIAHUPYEMBIMH pe3yJbTaTaMu,
OCYIIECTBIISITh CAMOKOHTPOJb JEATEIIbHOCTH; KOPPEKTHPOBATH CBOIO JCSATEIHHOCTh HAa OCHOBE
caMOaHaJIn3a U CaMOOLICHKH.



INPEAMETHBIE PE3YJIBTATbBI

[IpenmeTHbIe pe3yabTaThl OCBOCHUS MPOTPAaMMBI [0 XUMUH OCHOBHOTO 00IIero 00pa3oBaHus
Ha YriIyOJIEHHOM YpOBHE HMMEIOT 00llee cojepaTelbHOe AIp0 C MPEeIMETHBIMU pe3yibTaTaMu
0a30BOr0 YpOBHS, COTJIACOBAHBI MEXAY COO0OH, YTO MO3BOJSIET PEATM30BHIBATH YIIIYOJECHHOE
M3y4eHUE KaK B paMKaxX OTJENbHBIX KJIACCOB, TaK U B PAMKaX peaju3alld WHAWUBUAYaJIbHBIX
00pa3oBaTEeNbHBIX TPACKTOPUIl, B TOM YHUCIIE HCIIONB3Ysl CETEeBOE B3aMMOJCHCTBUE OpraHMU3alNU.
I[o 3aBepuieHnH peanu3alii IPOrpaMMBbl YIIIyOJIEHHOTO YPOBHs 00ydaroIinuecss CMOTYT JeTalbHee
OCBOUTbH MaTepuaj, OBJIAJETh PACUIMPEHHBIM KPYIOM MOHATUN M METOJIOB, peuaTh 3ajauu Oosee
BBICOKOT'O YPOBHSI CIIOKHOCTH.

[IpenmeTHbie pe3yabTaThl BKIIOYAIOT: OCBOCHUE OOYYAIOIUMHUCS HAYYHBIX 3HAHUN, YMEHUN
U croco00B ACMCTBUIA, celU(PUUEeCKUX A MPEeIMETHON o0nacTu «XHUMHS»; OCHOBBI HAy4YHOTO
MBIIIEHUSI; BHUJbBl AESITEIBHOCTH IO MOJIYYEHHIO HOBOTO 3HAHUSA, €ro HWHTEPIPETALNU,
peoOpa3oBaHUI0 U MPUMEHEHHIO B Pa3IMYHBIX Y4YEOHBIX W PEaJbHBIX >KU3HEHHBIX YCIIOBUSX;
00€eCTIeYrBa0T BO3MOXKHOCTh YCIIEIITHOT'O O0YYEHHS Ha CIEAYIOIEM YPOBHE 00pa30BaHMUS.
K xoHiy obydenust ¢ 8 knacce y odyuaromierocs Oynytr chopMUpOBaHbI CIEAYIOIINE IPeIMETHbIE
pe3yIbTaThl N3YYEHHUS] XUMHUH Ha YTIyOJIEHHBIM YPOBHE:!

— pacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKUX MOHATHI: aTOM, MOJIEKYJIa, XUMUYECKHUI
3JIEMEHT, METaJll, HEMETaJll, AJJIOTPONUs, IPOCTOE BEILIECTBO, CIOXKHOE BELIECTBO,
cMech (OAHOpPOJHAs M HEOAHOPOJHAs), BaJEHTHOCTb, OTHOCUTENIbHAs aTOMHas U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEILECTBA, MOJIb, MOJISIPHAsI Macca, MaccoBas 1011
XUMHUYECKOI'0 JIEMEHTA B COEAMHEHUH, MOJIIPHBIA 00bEM, OTHOCUTEIIbHAS IIJIOTHOCTD
ra3oB, OKCHJ, KHCIOTa, OCHOBaHHE, COIIb, aM(OTEpHbI OKCHA, aMdOTEpHBIi
THJIPOKCU, XUMHUYECKasi peakuus, Kiaccu(pukanus peakuuil: peakiuu COCIMHEHUS,
peaKuuu  pa3lokKEeHHs, pEaKIuu 3aMelIeHHs, peakuud oOMeHa, »JK30- U
SHIOTEPMHUECKUE PEAKIUH; TEII0BOH 3(pdeKT peaknum; siIpo aToMa, dJIEKTPOHHBIH
CIIOM aToMa, aTOMHas OpOWTalIb, paguyCc aromMa, XMMHUYECKas CBA3b, MOJSPHAS H
HENoJIsipHasi KOBAJEHTHas CBS3b, MOHHAs CBsI3b, WOH, KAaTUOH, AaHMOH, PacTBOD,
MaccoBasl JI0Jig BellecTBa (MPOIIGHTHAs KOHIEHTpAlKsa) B pacTBOpe, MOJISpHAs
KOHIICHTpALlKs BEUIECTBA B PACTBOPE; JIEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCIIEHUS,
OKHUCJINTEIM M BOCCTAHOBHUTEIM, OKHUCIEHHE W BOCCTAHOBIEHHUE, OKHUCIMTEIBHO-
BOCCTAaHOBUTENbHBIE PEAKIIMH, METO]] 3JIEKTPOHHOT0 OanaHca;

—  WUIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHUYECKHMX IOHSATHI M NPUMEHATH 3TH
MIOHSATHS IIPU ONMCAHUU BEILIECTB U UX MIPEBPALICHUI;

— HCHOJb30BaTh XHMHUYECKYI0 CHMBOJMKY JJIsi COCTaBJI€HHUS (QOpMYN BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKIINN;

— ONpeAensaTh BAJCHTHOCTb AaTOMOB 3JIEMEHTOB B OMHAPHBIX COEJUHEHUSX, CTETEHb
OKHCJICHMS 3J€MEHTOB B OWHApHBIX COEAMHEHUSX, MPUHAAJIEKHOCTh BEIIECTB K
ONpeeIEHHOMY KJIacCy CO€AMHEHMH 1o (opMmysaM, BHJbI XHMHUYECKOH CBS3H
(KOBaJIEHTHOW M MOHHOM) B HEOPraHMUECKUX COEMHEHUSX;

— packKpplBaThb CMBICI 3aKOHOB COXPaHEHUs MacChl BELIECTB, IOCTOSHCTBA COCTABa,
[Tepuonnueckoro 3akona J{. 1. MeHnneneeBa, aTOMHO-MOJIEKYJISIPHOM TEOPUH, 3aKOHA
ABoOrazipo u €ro CieJICTBUH, IIPEACTAaBICHUN O HAyYHBIX METOJAAX IO3HAHUS, B TOM
qyclie HKCIEPUMEHTAIbHBIX M TEOPETHMUYECKHUX METOJaX HCCIIEIOBaHUS BEIIECTB U
U3Y4YEHUS XUMUYECKHUX PEaKIIMii;

— JIEMOHCTpPUPOBATh NMOHHMAaHUE TMEPUOUYECKON 3aBHCHMOCTH CBOICTB XUMHYECKHX
3JIEMEHTOB OT UX MOJ0XeHuA B [lepuoandeckoi cucreme:



OMKCHIBATH W XapaKTepu3oBaTh TabmuuHyo ¢opMy I[lepuoamyueckoil cucTeMsl
XUMHYECKHUX D3JIEMEHTOB: pa3linyarTh MOHATUS «TJIaBHAs TMoArpymma (A-Tpymma)» u
«mmobounas moarpynna (b-rpynmna)y, «manble Tepuoab» U «OOIBIITHE TIEPHOIBI;
COOTHOCHTH O0O3HAYEHUs, KOTOpbIle UMEIOTCs B Tabnuue «llepuoguueckas cucrema
xumuyeckux anemeHToB Jl. M. MenpneneeBa», € YUCIOBBIMM XapaKTEPUCTUKaAMU
CTpPOCHHSI aTOMOB XHMMHYECKHX JJIEMEHTOB (COCTaB M 3apsj fAapa, oOllee Yucio
AJIEKTPOHOB U paclpeesieHUue X N0 IEKTPOHHBIM CII0SIM);

OOBSICHATH  CBsA3b  MOJNOXKEHHs  djneMeHTa B llepuoamueckoil  cucreme
C pacupeleNeHUEM DJIEKTPOHOB [0 SHEPreTUYECKUM YPOBHSIM, IIOLYPOBHSIM U
opOUTAaIISIM aTOMOB TEPBHIX YETHIPEX MEPUO/IOB;

KJIACCU(UIIUPOBATH XUMUIECKHE DJIEMEHTBI, HCOPTaHUYECKHUE BEIIECTBA, XUMUICCKHE
peakuuu (IO YMCILY U COCTaBY YYacTBYIOIIMX B pPEAKLMU BELIECTB, IO TEIJIOBOMY
spdexry);

XapaKTepu30BaTh (OMHUCHIBATh) (PU3WYECKHUE W XHMHUYECKHE CBOWCTBA MPOCTBIX H
CIIO)KHBIX BEILECTB: KHCIOpPOJa, BOAOPOAA, BOJIbI, OOLIME XMMHUYECKHE CBONCTBA
OKCHJIOB, KHCIIOT, OCHOBAaHUN U COJei, TCHETUYECKYI0 CBSI3b MEXKIy HHUMH,
MOATBEPXKIAss  NPUMEPAMH  MOJICKYJISPHBIX ~ yYPaBHEHHUH  COOTBETCTBYIOLIUX
XUMHYECKHUX PEaKIIHii;

OMHCHIBATh POJIb KUCIOPOAA, BOAOPOAA M BOJbI B MPUPOAHBIX IMpOIECCaxX, B KUBBIX
OopraHu3Max, X IPUMEHEHUE B PA3IMYHBIX OTPACISAX MPOMBIIIICHHOCTH, BO3MOKHOE
HCIOJIb30BaHNE B COBPEMEHHBIX TEXHOJIOTHUSX;

OOBSICHATH M TIPOTHO3MPOBATH CBOMCTBA BEUIECTB B 3aBHCHMOCTH OT MX COCTaBa U
CTPOCHHUSI, BO3MOXXHOCTHU MPOTEKAHMSI XMMHUYECKHUX TPEBPAIIEHUNA B Pa3THUYHBIX
YCIOBUSIX;

BBIYUCIISATH OTHOCUTEIbHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MAcChl BEILIECTB, MOJIAPHYIO
Maccy CMECH, MOJBbHYIO JOJII0 XUMHYECKOIO 3JIEMEHTa B COEAMHEHHMH, MAacCCOBYIO
JOJII0 XUMHUYECKOr0 3JIEMEHTa 1Mo (opMmyse COeqUHEHHs, HaXOAUTh IMPOCTEHIIYIO
¢dbopmyIy BemiecTBa Mo MacCOBBIM WIJIM MOJIBHBIM JIOJISIM 3JIEMEHTOB, MACCOBYIO JTOJTIO
BEIIECTBA B PAacTBOpE, MOJIIPHYIO KOHI[EHTPAILIUIO BEIIECTBA B PacTBOpPE, MPOBOIUTH
pacyeTsl 0 YPaBHEHHUSIM XUMHYECKOW peaKIliu;

MPUMEHATh OCHOBHBIE ONEPALIMU MBICTUTEIBHOU JEATENBbHOCTH — AHAIN3 U CHHTE3,
cpaBHEHHe, 00001IeHNEe, CHCTEeMAaTU3alNI0, KIacCU(UKAIINIO, BBISBICHHUE MPHUUUHHO-
CIEACTBEHHBIX CBA3EH — I M3YYEHHS] CBOMCTB BEUIECTB M XMMHYECKHUX PEAKIIHM,
€CTECTBEHHO-HAYYHbIE  METOABl  TO3HAHWA —  HaONIOJIeHHWe, HU3MEpeHHue,
MOJICJIUPOBAHNE, YKCIIEPUMEHT (peabHbI U MBICIICHHBIN) — ISl OCBOEHUSI y4eOHOTO
CoJIepKaHus;

pacKpbiBaTh CYIIHOCTh IPOLECCOB OKHCIEHUS W BOCCTAaHOBJIEHHS, COCTaBIATH
YpaBHEHHUS TMPOCTHIX OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX peakuuid  (MeToIoM
AJIEKTPOHHOTO OajnaHca);

yCTaHABIUBATh CBSI3U MEXAY PEAIbHO HAONI0/IaeMbIMM XMMHUYECKUMU SIBICHUSMU U
mpoleccamMy, MPOUCXOIANIMMH B MaKpO- M MHKPOMHpE, OOBICHITH MPUYUHBI
MHOT000pa3usi BEIIECTB, COOTHOCHUTh XUMHUYECKHE 3HAHUSA CO 3HAHUSMHU JIPYTUX
y4eOHBIX MPEIMETOB;

coOmofaTth mpaBuia Oe3omacHO paboThl B J1a0OpaTOpUU MpPHU HCIOJIb30BAHUH
XUMHUYECKOHN ToCy/Ibl M 000pyI0BaHUs, a TaKKe MpaBuia OOpaleHus C BEIIeCTBaMU B
COOTBETCTBUH C MHCTPYKIMSIMH BBITTOJIHEHUS JTA0OPATOPHBIX OMBITOB M MPAKTUIECKUX
paboT MO TOJMYyYEHHUIO W COOMpPAaHMIO Ta3000pa3HBIX BemiecTB (Bojopoaa H
KHUCJIOPO/Aa), TPHUTOTOBICHUIO PACTBOPOB C OINpPENEICHHOW MaccoBOM  JoJei



PacTBOPEHHOTO BEIIECTBA, PELICHUIO SKCIIEPUMEHTANIBHBIX 33/1a4 110 TeMe «OCHOBHBIE
KJIACChl HEOPTaHUYECKUX COCAMHEHHI;

— JACMOHCTPUPOBATL BJIAICHUC OCHOBAMU XHUMHYECKOU T'paMOTHOCTH, BKHIO‘I&IOIL[Gﬁ
yMEHHsI OE€30IaCHOTO OOpAIICHHsI C BEIIECTBAMH, HCIOJIb3YEMBIMH B TTOBCETHEBHOM
KU3HU, a TaKXKe 3HAHUE NPaBUJ MOBEACHUSA B IENAX COepeKeHUs 3J0POBbS H
OKpY>KaroIlEH Cpeibl.

TEMATHUYECKOE IINTAHUPOBAHHUE

LeneBoii mpuoputer Ha ypoBHe QOOQO: co3naHue ONAroNpHUATHBIX YCJIOBUW I Pa3BUTHUS
COLIMAJIbHO 3HAYUMBIX OTHOILIEHUH IIKOJIBHUKOB U, IPEXKIE BCETO, IEHHOCTHBIX OTHOIICHUN:

1.
2.

10.

K CEMbE KaK IJIJaBHOM OIIOPE B )KM3HU YEJIOBEKA U UICTOYHUKY €0 CYACThS;

K Tpydy Kak OCHOBHOMY CHOCOOY JOCTMKEHMs >KM3HEHHOro OJarornoyyyusi 4ejoBeKa,
3aJI0Ty €r0 YCIIEHIHOrO NPO(EeCCHOHAIBHOIO CaMOOIIPE/EICHUS U OIYIIEHUs! YBEPEHHOCTH
B 3aBTPALIHEM JHE;

K CBOEMY OTEYECTBY, CBOE€ Majoil u Oonbuiol PoauHe kak MecTy, B KOTOPOM YE€JIOBEK
BBIPOC U IIO3HAJI IIEPBBIE PAJOCTH U HEYJa4H, KOTOpas 3aBelllaHa eMy NPEAKaMU U KOTOPYIO
HYKHO oOeperars;

K TpUpOJE KAK HCTOYHUKY >KM3HM Ha 3€eMJle, OCHOBE CaMOro €€ CyIeCTBOBaHUS,
HYKJIAIOIIENCS B 3aIUTE U TIOCTOSIHHOM BHUMAHUU CO CTOPOHBI YEJIOBEKA;

K MHUpY Kak IJIaBHOMY IPHHIIMITY Y€IOBEYECKOT0 OOLIEKUTHS, YCIOBUIO KPEMKOH Ipy>KOBbI,
HAJQKMBAaHMUIO OTHOIIGHMH C KoJjleraMu 10 pabore B OyaymeM H  CO3JaHHUIO
0J1aronpUATHOIO MUKPOKJIMMATa B CBOEH COOCTBEHHON CEMbE;

K 3HaHUSAM KaK MHTEIUIEKTYyallbHOMY pecypcy, o0ecreunBaromemMy Oyayliee 4enoBeKa, Kak
pe3yabTaTy KpOIOTIUBOrO, HO YBJIEKATEILHOIO Yy4eOHOr0 TPYAa;

K KyJbType Kak JyXOBHOMY OoraTcTBy oOIIecCTBAa W BaXKHOMY YCJIOBHIO OIIYIICHHUS
YEJIOBEKOM IIOJHOTHI IPOKMBAEMOM JKM3HHM, KOTOpPO€ JalT €My 4YTEHHE, MY3BIKa,
UCKYCCTBO, T€ATP, TBOPUYECKOE CAMOBBIPAIKEHUE;

K 3JI0pPOBBIO KaK 3aJI0Ty JOJITOM U aKTUBHOM JKU3HU YEIOBEKA, €r0 XOPOLIEro HACTPOEHUs U
ONTUMHUCTUYHOTO B3IJIS1A HA MUD;

K OKpY’KaloIIUM JIFOJSIM KaKk 0e3yCIOBHOW M aOCOJIFOTHOM IIEHHOCTH, KaK PaBHOIPABHBIM
COLIMAJIbHBIM MapTHEPaM, C KOTOPHIMH HEOOXOJMMO BBICTpaumBaTh JOOpOKEIaTeIbHbIE U
B3aMMOIO/JICPKUBAIOIIME  OTHOLIEHMS, [JalollMe 4YeJOBeKY pajocTb OOIIEHUs H
MO3BOJISIOIINE U30eraTh YyBCTBA OJUHOUYECTBA;

K camMuM ce0e Kak Xo03sf€BaM CBOeH  CyapObl, CcaMOONpEeNeNsoUMMcs U
CaMOpeaTU3yIOLIIMMCS JIMYHOCTSIM, OTBEYAIOIIUM 3a CBOE COOCTBEHHOE OyTylIee.

Ha3panmue Temsl, pasaeina, KonanuectBo | ®opmupyembie JJIeKTpoHHBIe (UH(pOBLIE)

Moy, 0JI0Ka 4acoB COLHMAILHO o0pa3oBaTeJibHbIE PeCypChl
3HaYNMBbIe,
LIeHHOCTHbIE
oTHoweHus (Ne)

Paznen 1. HepBOHa‘laJIBHI)Ie XUMHUYECCKHUE MOHATHUSA

XuMus — BakHeWmIas o0macTh 6 1,2,6,9 https://lesson.edu.ru/catalog
€CTECTBO3HAHMUS u https://www.yaklass.ru/?b%01
NPaKTHYECKOW  JIEATENIbHOCTH https://resh.edu.ru/subject/13/5/



https://www.yaklass.ru/?b%01

YCJIOBCKaA

BemectBa HM  XUMHUECKHE 20 2,6,8,9,10 https://lesson.edu.ru/catalog
pEaKLuu. https://www.yaklass.ru/?b%01

https://resh.edu.ru/subject/13/5/
Uroro no pazneny 26 yacoB

Tema 2. BaxkHeiimne npeacTaBuTe I HEOPraHMYECKUX BellleCTB.

Bosnyx. [lonsTue o rasax. 15 1,3,4,5,6,8,9,10 | https://lesson.edu.ru/catalog
Kucnopox. Oxcuppl https://www.yaklass.ru/?b%01
https://resh.edu.ru/subject/13/5/
Bonopoa.IlonsThe 0 KuCIoTax 6 2,6,9 https://lesson.edu.ru/catalog
https://www.yaklass.ru/?b%01
https://resh.edu.ru/subject/13/5/
Boma. OcnoBanus. PacTBOpbI. 12 1,3,4,5,6,7,8,9,10 | https://lesson.edu.ru/catalog
[onsiTHEe 06 OCHOBaHMSIX. https://www.yaklass.ru/?b%01
https://resh.edu.ru/subject/13/5/
OCHOBHBIE KJIaCChI 17 2,6,9 https://lesson.edu.ru/catalog
HEOPraHMYECKUX BELIECTB https://www.yaklass.ru/?b%01
https://resh.edu.ru/subject/13/5/
Hroro mo pasneny 50 yacoB

IHepnoguyeckuii 3axon u [lepnoguyeckas cucreMa xXumMu4eckux 3jiemMenToB /[.LU. Menaeneesa.
Crtpoenne aroma. XumMu4yeckasi cBsizb. OKHCJINTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIHH.

[epuoauueckuit 3aK0H 5 14 1,3,4,5,6,8,9,10

HepHOIHUECKas cucrema https://lesson.edu.ru/catalog
XUMHUYECKHX snementoB J[. U. https://www.yaklass.ru/?b%01
Meneneesa. CTpoenue aToma. https://resh.edu.ru/subject/13/5/
Xummeckas CBAZD. 9 1,34,56,7.89,10 | hitps://lesson.edu.ru/catalog
OxucamrenbHo- https://www.yaklass.ru/?b%01
BOCCTANOBHTCIRHAIC peariuti https://resh.edu.ru/subject/13/5/
PezepBHOE Bpems 2

Hroro no pazneny 25 yacoB

Bcero 3a ron 101 gvac



https://www.yaklass.ru/?b%01
https://www.yaklass.ru/?b%01
https://www.yaklass.ru/?b%01
https://www.yaklass.ru/?b%01
https://www.yaklass.ru/?b%01
https://www.yaklass.ru/?b%01
https://lesson.edu.ru/catalog
https://www.yaklass.ru/?b%01
https://resh.edu.ru/subject/13/5/

HNOYPOYHOE IINTAHUPOBAHMUE (KTII)

Jomamnee
Ne i/ Hara Tema ypoka
3aJJaHue
IlepBOHAYAJIbHbIE XMMUYECKHE TOHATHA — 6 YAaCOB
L 02.09 [lpenmer xumun. Ponb xuMun B jkn3HM 4esnoBeka. Tena u Bewectsa.  § 1 ymp.1-4
' Odusnyueckre 1 XUMUIECKHE CBOMCTBA BEILIECTB. cTp.12
2. 02.09 dusnueckue U XUMHUUECKHE SIBIIEHUS. § 4, KOHCIIEKT
06.09 TloHsATHE O TeOpeTHYECKMX MeTojax mnosHamus. Ilpeicrasmenums o § 2 ymp.1.2
) MOJATrOTOBKa K
3. HayYHOM TIIO3HAaHMM Ha OMIMPUYECKOM YpPOBHE; HaOIIOJCHUE, 5 Ne 1
np.pabore Ne
U3MEpeHHe, SKCIIEPUMEHT, MOJICIHPOBAHU
3MepeHHe, IKCIIEPUMEHT, MOJIEIUPOBAaHHE CTp.20-22
09.09 IMpakrnyeckas paGora Ne 1 mo Teme: «IlpaBmna padorer B §§1-2,4
4, JadopaTopud W TNpHeMbl 0o0palleHMss ¢ Ja00pPaTOPHBIM
000py10BaHMEM.
09.09 § 4 BECh
. mp.3.,4
5. Yucteie BetecTBa U cMecH. CrocoObl pa3IeieHUs CMECEH. yop-2,%,
MOJATrOTOBKa K
np.padote Ne 2
6 13.09 IMpakTnyeckas padora Ne 2 mo Teme: «Pasnesenue cmeceii (Ha @ §§ 1-4
' NpUMepe 0YUCTKH 3arpsi3HEHHOH MOBAPEHHOI coJIn».
BemiecrBa u xumuveckue peaknuu - 20 yacos
16.09 ATOMBI 1 MOJIEKYITBI. § 5 ctp.30
16.09 Xumudeckue 31eMeHThI. [IpocThie U Cl10XKHbBIE BeIecTBa. § 6 ymip.2-5
20.09 BemecTBa MONIEKYIISIPHOTO U HEMOJIEKYJISIPHOTO CTPOSHMSL. § 6 yp.8.9
10. 23.09 Xumudeckas popmyna. BaleHTHOCTh aTOMOB XUMHUYECKHX 3JIEMEHTOB. | § 7 yip.5-6
11. 23.09 3aKOH MOCTOSHCTBA COCTAaBa BEIIECTBA. §8
27.09 [IpakTudeckoe
12 Omnpenenenne BAICHTHOCTH aTOMOB TI0 (popMysiaMm OHHApHBIX 3a/1aHKeE Ha
' COEJTMHEHHI. oTpesieNieHue
BAJICHTHOCTH
13 30.09 OTtHocuTeNbHas aToOMHas Macca. OTHOCUTEIbHAsT MOJICKYJISpHAs § 7 c¢1p.39-40
' Macca. BeranciieHne OTHOCHTEIFHON MOJIEKYIISIPHOM MacChl BEIIECTB.
30.09 § 7 ctp.41
14, MaccoBast J0J1s1 XMMHUYECKOTO 3JIEMEHTA B COCIUHEHUAX 10
yup.
04.10 Brruucnenue 1051M XUMHYECKHUX 3JIEMEHTOB 110 GopMynam Pemenne
15. . pacyeTHBIX
COCIMHEHUH.
3a1a4
07.10 Haxoxnenue npocreiimeii ¢opMysisl BEIIECTBA IO MACCOBBIM JIOJISIM Pemenne
16. pacdeTHBIX
DIIEMEHTOB.
3a1a4
17 07.10 KomnuecTBa BemectBa. Mosb. B3aumMocBsA3b KonMuecTBa BELLIECTBA, § 18 ymp.1-3.
' MacChl U CTPYKTYPHBIX €IMHHII.
18. 11.10 XuMHUYECKUE ABJICHUS. XUMUYECKas PEaKIus U €€ MPU3HaKU §9




19. 14.10 3aKOH COXPaHEHUS MacChl BEIIECTB. 1§_I§O };Tgpeﬂne
14.10 AToMHO-MONeKyIsipHas Teopus. JKuzHb u nestenbHocTh M. B. §5
20. JlomoHoCOBa.
21. 18.10  Xwumwuueckue ypaBHenus. TUIIBI XUMUYECKUX PEAKIIUN § 10
21.10 .. § 18 Pemienue
29, Pacu€Tpl 10 XUMUYECKIM YpaBHEHHUSM KOINYECTBA U MACCHI pacUeTHBIX
MCXOIHBIX BEIIECTB WJIH MTPOAYKTOB PEaKIIHU. saxay
21.10 Brruncnenus mo ypaBHEHUSAM XUMUYECKON PEAKIIUU: KOJINYECTBA § 18 Pemenue
23. BEIIeCTBa, MacCHI 110 M3BECTHOMY KOJIMUYECTBY BEIIECTBa, Macce pacueTHBIX
pEeareHTOB WM MPOIYKTOB PEaKIIUU 3aa4y
25.10 BrrunciieHust mo ypaBHEHUSIM XUMHIECKOM PeaKIiy: KOJIHYeCTBa § 18 Pemrenue
24, BEIICCTBA, MACChI 110 U3BECTHOMY KOJIMUYECTBY BEIIECTBA, MacCe pac4eTHBIX
peareHTOB WM MPOAYKTOB PEaKInn 3amaq
2 §§5-10
o5 qi)TgBelplTb O60061Ie e U cucTeMaTH3allus 3HaHui 1o Teme «BermecTsa n EOHFOTOBHH’M
' XUMHYECKHE PEAKIIAM. KOHTPOIBHOI
pabote
26. 11.11 KonTpoashas padora Ne 1 mo Teme "BemecTBa 1 XuMHYeCKHe IToBTOpeHue
peakuun'. §§5-10
Bo3nyx. ITonsitue o razax. Kucjaopoa. Oxkcnabl — 15 yacos
27. 11.11 AHanu3 KOHTpoJIbHOU paboThl. Bo3ayx — cMmech razos. [lonstue o §12
rasax.
28. 15.11 3akoH ABoraapo. MonspHblii 066EM ra3oB § 12
29. 18.11 Pemienue
Brrancnenns 06b€mMa, KOMMYECTBA BEII[ECTBA ra3a 110 U3BECTHOMY €0 pPaCYCTHBIX
KOJINYECTBY BEIIECTBA, 00BEMY 3a1a4
30. 18.11 Pemenue
OTHOCHUTENbHAS INIOTHOCTE ra30B. BEIYNCIEHNUST OTHOCHUTEIBHON PaCUYCTHBIX
TUIOTHOCTH Ta30B 3a1a4
31. 2211 Pemienue
Omnpe/ieneHre OTHOCUTEIEHOW MOJIEKYIISIPHOW MacChl Ta3000pa3HOTro pacueTHBIX
BEIeCTBA MO M3BECTHOM OTHOCUTEILHOM MIOTHOCTHU 3aJ1a4
32. 25.11 Pemenue
BriunciieHus: OTHOCUTENBHOW MOJIEKYJISIPHOW MacChl raza no PacuCTHBIX
W3BECTHOM OTHOCHUTEIHLHOM IIJIOTHOCTH 3aJ1a4u
33. 25.11 Pemienue
pacueTHbIX
OO0BEMHBIC OTHOIICHHUS T'a30B IIPH XUMHYECKUX PEAKIIHSIX 3a1a4
34. 29.11 Pemenue
pacyeTHBIX
Brrunciennst 00bEMOB ra30B 110 YPaBHEHUIO XMMHUYCSCKOM PEaKIUH 3a1a4
35. 02.12 Kucnopon — anemeHt u npocroe BeectBo. O30H — aIoTpOnHas §13
MoU(UKAIHS KHCIOPOIa
36. 02.12 Oxcupapl. CriocoOb! MOMy49eHrs KUCI0poa B 1a00paToOpuu 1 §14
MTPOMBIIIIEHHOCTH
37. 06.12 IMpakTnyeckas padora Ne 3 mo teme "[loryyenne u cooupanmne §§ 12-14

KHCJIOPOAA, H3YUeHHE ero CBOicTB"




38. 09.12 KpyroBopot KUciopojia B PUPOJIE KOHCIICKT
39. 09.12 Tomnnugo.
Hcnons3oBaHue
YISl 1 METaHa B
KadyecTBe
TOIIJIHBA.
TemnoBoit 3¢ (HEeKT XUMHUIECKON peaKITni, TEPMOXUMHICCKHE 3arps3HeHHE
YpaBHEHUS, DK30- U SHAOTEPMHUUECKUE PEaKLIUH BO3/yXa

40. 13.12 Brruncnenus mo ypaBHEHUSAM XUMHUYECKON PeaKIIUU: KOJINYECTBA Peurenne
BEIIECTBA, 00bEMa, MACChI IO U3BECTHOMY KOJMUYECTBY BEIICCTBRA, pacyeTHLIX
00BEMY, Macce pearcHTOB MM POIYKTOB PEaKIin 3a1a4

41. 16.12 IToBTOpenue
Kontposbnas padora Ne 2 no reme "Bozayx. Kucaopon. Oxeuant" | §§

Bonopon. IlonsiTie 0 KHCJIOTAX U c0JaAX — 6 YacoB

42. 16.12 AHanm3 KOHTPOJIbHOW paboThl. Bomopoa — 3lieMeHT 1 mpocToe §15
BeniecTBO.Crnoco0b! OMyYeHHs BOIOPO/a B 1a00PaTOPHH U
MPOMBIIIIIEHHOCTH

43. 20.12 IpakTuyeckas padora Ne 4 no reme "Iloyuenue u cooupanue Ucnonb3oBanue
BOJIOPO/1a, U3yYeHME ero cBoiicTB" BOJIOPO/JIa B

Ka4yecTBe
TOIJIMBA

44, 23.12 ITonsiTie o kucnortax u conax. CocTaB KUCIIOT U conei § 16

45, 23.12 Pemenue
Brruncnenust 00b€ma, KOMMYSCTBA BEIISCTBA ra3a M0 U3BECTHOMY ero | PaCYCTHBIX
KOJINYECTBY BEIECTBA UITH 00BEMY 3a1a4

46. 27.12 Pemenue

pacUeTHBIX
Brruucnienns 00bEMOB r'a30B 10 YPaBHEHHIO XMMUYECKOW PeakIuu 3a7a4

47, 30.12 Brruucnenust mo ypaBHEHHSIM XUMHUYECKON PEAKITUU: KOJIMIECTBA § 20
BEIIIECTBA, 00bEMA, MACChI IO U3BECTHOMY KOJIMYECTBY BEIIECTBRA,
00bEMY, Macce pearcHTOB MM IPOJTYKTOB PEaKIvu

Bona. PactBopsl. IloHsiTHE 06 ocHOBaHusX — 12 yacoB

48. 30.12 ®dusndeckrie cBoicTBa Boabl. Bona B mpupone. AHamM3 ¥ CHHTE3 — §21
METO/IbI H3YYEHHsI COCTaBa BOJIBL.

49. 3 yern §21

10.01 XuMHYecKre CBOHCTBA BOIBI.

0. 13.01 CocTaB OCHOBaHMIA. KOHCIIEKT

ol. 13.01 PacTtBOpbI. PacCTBOPUMOCTB BEIIECTB B BOJIE. § 22

52. 17.01 Hacwimennple 1 HeHaChIIEHHBIE, KOHIIGHTPUPOBAHHBIE U KOHCIIEKT
pa30aBICHHBIC PACTBOPEI

53. 20.01 CriocoObI BEIpaKeHHS KOHIICHTPAIIMHA PACTBOPOB: MacCcOBast JIOJIS MOATOTOBKA K
pacTBOPEHHOrO BEUIECTBA, MOJISIPHAS KOHIIEHTPAIIHS np.pabote No 5

54. 20.01 ITpakTnueckas pagora Ne 5 no reme "Ilpurorosienne pacteopo | §§ 21-22
¢ onpeaeJéHHON MacCcOBOii 10J1eil paCTBOPEéHHOro BelecTna."

55. 24.01 § 22, pemienue
HacprliieHHble U HEHACHIILIEHHbIE, KOHIIEHTPUPOBAHHBIE U PacuCTHBIX
pasz0aBIeHHBIE PACTBOPHI 3a7a4

56. 27.01 § 22, pemienue
Cr1oco0bl BbIpaskeHHsI KOHIIEHTPALMK PACTBOPOB: MaccoBasi 10JIs PpaCUYCTHBIX
PacTBOPEHHOTO BEIIECTBA, MOJIIPHAsI KOHIIEHTPAIUS 3a7a4




57. 27.01 Pons pacTBOpoB B mpupoie 1 )KU3HU YeloBeka. KpyroBopoT BOAbBI B Brryunts
pupoe. KPYTrOBOpPOT
BOJIBI B
puponae
58. 31.01 [Togroroska k
O0600menne 1 cucTeMaTH3aIis 3HaHuH 1Mo Teme: «Boma. PacTBopsr. KOHTPOJILHOM
[ToHsiTHe 00 OCHOBAHUSIX pabore
59. 03.02  |KontpoanHas padora Ne 3 mo teme "Bona. PactBopbl. [lonsitust 06 | §§ 21-22
OCHOBaHMsX"
OcCHOBHBIE KJIACCHI HEOPraHMYECKUX coeanHeHuii — 15 yacoB
60. 03.02 AHanu3 KOHTPOJIBHON paboThl. OKCUIBI: COCTaB, KIaCCU(pUKAITHS, § 23
TPUBHAIbHBIC HA3BaHUS
61. 07.02 §23
MOJTy4eHHUe
Ilomyuenne 1 XUMHYECKHE CBOMCTBA OKCHUAOB OKCHJIOB
62. 10.02 [oHsTHE O THAPOKCHIAX — OCHOBAHHUSAX U KUCIOPOACOAEPIKAIIIX §25
KHCJIOTaX
63. 10.02 ®dusnveckre 1 XUMUYECKHe CBOMCTBA KucioT. [lomydenne kuciot § 25
64. 14.02 Knaccuduxkarms ocHoBaHMI §24
65. 17.02 [Iénoun, X CBOMCTBA U CLIOCOOBI MOJTyUEHUS §24
66. 17.02 HepacTBoprMbie OCHOBaHUS, UX CBONCTBA U CIIOCOOBI MOJTyUCHUS §24
67. 21.02 [lonsiTrie 06 aMOTEPHBIX THAPOKCHUAAX: XUMUIECKIE CBOICTBA U KOHCTIEKT
noxyuyenue. [IpumeHenne BaXHEUIIMX OCHOBAHUM
68. 24.02 Counu: coctas, Kiaccu(UKaIys, TPUBHATIbHBIC HA3BaHHS § 26
69. 24.02 dusnveckre 1 XUMUYECKre cBo¥icTBa coneil. [lomydenue comeit § 26
70. 28.02 § 27
IToaroroBka k
np. pabote Ne
I'eneTnyeckas CBSI3b MEXITy KJlacCaMi HEOPraHMUYECKHX COCTUHEHUH 6
71. 03.03 IIpakTyeckas padora Ne 6. PemreHue sxcniepuMeHTaNBHbIX 3a0a4 | [loBropenue §
1o TeMe «OCHOBHBIE KJIACCHI HCOPTAHMYECKHX COeIMHEHMII» 23-26
72. 03.03 Brruncienns mo ypaBHEHUSAM XUMHUYECKON PeaKIUU: KOJINYEeCTBa Pemenue
BeIlleCTBa, 00bEMA, MacChl 10 M3BECTHOMY KOJIMYECTBY BEIIECTBA, pacYeTHBIX
00BEMY, Macce pearcHTOB MM POIYKTOB PEaKIin 3a1a4
73. 07.03 IToxaroroBka k
I[TepBble MONBITKH KTaCCH(UKAUN XUMHYECKUX 371eMeHTOB. [oHsTHE KOHTPOJIbHOM
0 TPYIIAax CXOJHBIX JIEMEHTOB pabote Ne 4
74. 10.03 Iepuognueckuii 3akoH. OTkpsITHE [leproanyueckoro 3akoHa. [ToBTOpeHue
3nauenue [lepuonnueckoro 3akona u [lepuonuyeckoil cuctembl §§ 23-26
XUMHAYECKHX DJIEMEHTOB ISl Pa3BUTHSI HAYKH U TPAKTHUKH.
75. 10.03 DeMeHTbI, KOTOpble 00pa3yroT aM(pOTEpHbIE OKCUIBI U THAPOKCH/IBI
IHepnonuyecknii 3axoH u [leprnognyeckas cucreMa xXumuiecknx daemMenToB /L. Menaeneea.
CTtpoenue aToma — 14 yacon
76. 14.03 O0o001IeHre U CHCTEMATH3AIUA 3HAHMTIA. § 28
77. 17.03 Koumponvuasa paboma Nedno meme «OcHogHble Knaccol §29
Heop2AHUYECKUX eULeCHIB).
78. 17.03 Kopotkonepuoanas u qnmuaHonepuoanas ¢popmer [leproanyeckoit §29
cucTeMbl XuMUUYecKux 3jieMeHnToB J[.11. MenneneeBa
79. 21.03 Ilepuoas! u rpynmsl. KOHCTIEKT




80. 4 yerB § 30
04.04 OCHOBHEBIE CBEZIEHUS O CTPOEHHUHU aTOMOB. COCTaB aTOMHBIX SJED.
81. 07.04 W30TOIBI KaK pa3HOBUAHOCTH ATOMOB XHUMHUYECKOIO DIIEMEHTA KOHCIIEKT
82. 07.04 DNEeKTPOHBI. DJIEKTPOHHAS! OPOUTATID § 30
83. 11.04 DHepreTuvecKue YpoBHHU U TIOAYyPOBHH aTOMa; S-, P-, d-opOuTanu §31
84. 14.04 DNeKTpOHHBIE KOHPUTYPAIUHU U DIIEKTPOHHO-Tpaduueckure GopMyIIbl §31
aTOMOB
85. 14.04 CTpoeHue 3IEKTPOHHBIX 000JI04Y€K aTOMOB IEePBhIX 20 XUMUYECKHUX §32
anemeHToB [lepuoanueckoit cuctemsl .M. MenneneeBa
86. 18.04 3aKOHOMEPHOCTH MU3MEHEHHUS panyca aTOMOB XUMHUECKUX KOHCTIEKT
3IIEMEHTOB, METAJUINYECKUX U HEMETAJUINIECKHX CBOWCTB 10 TPYIIIaM
U Teproiam
87. 21.04 W3MeHeHHe CBOMCTB COCAMHEHUI XUMHUUECKUX JIEMEHTOB B IIEPHOAAX KOHCIIEKT
U TpyIIax
88. 21.04 XapaKkTepuCTHKa XMMUYECKOTO 3JIEMEHTA 110 €ro MOJIOKEHHIO B §33
[lepuonuueckoit cucreme .M. Menneneena
Xumudaeckasi cBsi3b. OKUCIUTEIFHO-BOCCTAHOBUTEIBHBIC Peakiiuu — 11 yacoB
89. 25.04 DIEKTPOOTPUIIATETHHOCTh XUMHUYECKUX SIIEMEHTOB § 35
90. 28.04 KoBanenTtHas nossipHas CBS3b HEMOJSPHAS CBS3b §36
91. 28.04 Honnas cBsI3b §33
92. 05.05 Kpucrannmuaeckue n amophHbIE BelIecTBa KOHCTIEKT
93. 05.05 THMBI KPUCTAITMYECKUX PEIIETOK M UX XaPAKTEPUCTHKH KOHCIIEKT
94, 12.05 Crenenp okucieHus. OKUCINTETFHO-BOCCTAHOBUTEIILHEBIC PEAKITUH. § 38
95. 12.05 Oxucnurenu u BoccraHoBuTenu. CocTaBleHNE YpaBHEHUN § 39
OKHCIUTENBHO-BOCCTAHOBUTENBHBIX PEAKIUN, METO SIEKTPOHHOTO
Oamanca
96. 16.05 § 39,
Brruucnenus no ypaBHEHUsIM XUMHUYECKOHW PeaKIIny: KOJINIeCTBa MOJITOTOBKA K
BeIlleCTBa, 00bEMA, MacChl 10 M3BECTHOMY KOJIMYECTBY BEIIECTBA, KOHTPOJIbHOM
00BEMY, Macce peareHTOB WM POAYKTOB PEaKIIuu pabote
97. 19.05 KonTtpoabhas padora Ne S mo teme "Crpoenue atoma.
XuMmnueckas cBsizb'. ['010Basi IPOMEKYTOYHASL ATTECTALMS.
Pe3epBHOe Bpemsi — 2 yaca
98. 19.05 AHanu3 KOHTPOJIHHON paboThI. Pe3epBHBIN YPOK.
99. 23.05 Pe3sepBHBIi ypoK.
100. 26.05 PesepBHBIii ypoK.
101. 26.05 PesepBHBIii ypoK.




YYEBHO-METO/JNUYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

INabpuensu O.C., OctpoymoB WN.I'., Cnankos C.A. Xumus. 8 kiacc. YueOHUK st
obmeoOpazoBarenbHBIX yupexaeHui. «l[Ipocsemenuey, 2023 rox

METOJNYECKHUE MATEPHUAJIBI VIS YUUTEJIA

[Ipeamernas nuHuUs yueOHuKoB moj pen. ['abpuensa O.C. [Iporpamma ais
00111e00pa3oBaTeNbHBIX YUpexkaeHul. Xumusi. 8-9 knaccol. «IIpocBemienue.
INabpuensn O.C., SAkymosa O.M.. Bocko6oiinukosa E.H. Xumus. HacronpHas kHura
yuurens 8 kinacc. Metonuueckoe nocoodue. [Ipocsemenue, 2009.

I"a6puensu O.C., Cmupnona T.B., Cnaakos C.A. XuMus B TecTax, 3aja4ax, yIpaKx HCHHUIX.
8 kiacc. lpoda, 2019.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET
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