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Pabouas mporpamMmMa mo XuMuUM Ha 0a30BOM YpPOBHE CpPEIHETO OOIIero
oOpa3oBaHHs COCTaBjiecHa Ha OCHOBe TpeOoBaHWI K pe3yiabTaTaM OCBOCHHS
OCHOBHOI 00pa3zoBaTeIbHON MPOrpaMMbl CPETHETO OOIIEro 00pa30BaHUsL.

Conep:xxanune y4e0OHOr0 nmpeamMera:

10 KJIACC

Teopernyeckne 0OCHOBBI OPraHUYECKOM XUMUH

[Ipeamer opranuyeckor XuMHHU: €€ BO3HUKHOBCHHE, pa3BUTHE U
3HAQYEHUE B TOJYYEHUM HOBBIX BEIIECTB M MarepuanoB. Teopus cTpoeHUs
OpraHnyeckux coenuHeHud A.M. bytnepoBa, €€ OCHOBHBIE IOJOKECHUS.
CtpykTypHble (OpMYyJIbl OpPraHMYECKUX BellecTB. ['oMoiorus, u3oMepus.
XHAMHUYECKasi CBA3b B OPraHUYECKUX COCIAMHEHUAX — OJUHAPHBIE U KpAaTHbIC
CBSI3H.

[IpencraBnenue o kiaaccupUKaMy OpraHnyeckux Beniects. Homenkiarypa
OpraHUYEeCKUX COCIUHEHMM (cucTeMaThyeckas) W TpHUBUAIbHBIE Ha3BaHMS
BAKHEHUIIINX MPEJICTABUTENIEN KIIACCOB OPraHUYECKUX BELIECTB.

JKCIepUMEHTAJbHbIE MEeTOAbI H3yYeHHs BellleCTB M UX NMpeBpalleHUil

O3HakoMiieHHEe ¢ oOpa3iiaMu OPraHMYECKUX BEIIECTB U MaTepualaMu Ha UX
OCHOBE, MOJICIMPOBAHUE MOJIEKYJ] OpPraHMYECKHUX BELIECTB, HAOIIOACHHE U
ONMCAHUE JIEMOHCTPALIMOHHBIX ONBITOB MO MPEBPALICHUIOD OPTraHHUYECKHUX
BEIIECTB MPU HarpeBaHUHU(IJIaBICHUE, OOYTITMBAaHUE U TOPEHUE).

Yriaesoaopoasl

AJKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTMYECKHH psia. MeTraH U 3TaH —
IpOCTEHIIINE TMPEACTABUTENIN alIKaHOB: (DU3WYECKUE M XMMHYECKHUE CBOMCTBA
(peakiuy 3aMelleHHs] U TOPEHUs), HAXOXKICHUE B NPHUPOAE, MOJIy4YCHHE U
IpUMEHEHHE.

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTHYECKUN Psil. DTUIIEH U MPONUIEH —
OpOCTEHIINE MPEACTABUTENN AJIKEHOB: (DU3MYECKHE M XMMHYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHUSA, TaJOTCHUPOBAHUSA, THUIpaTAllMM, OKUCIEHUS U
NOJINMEPHU3ALIH ), TOTYYEHUE U IPUMEHEHHUE.

Anxamuensl: Oytaguen-1,3 u metmwnOyraauen-1,3: cTpoeHue, BaKHEHIINe
XUMHUYECKHE CBOMCTBA (peakuus nosmMepusanuu). [lonydeHrue CHHTETHYECKOTrO
Kay4yyKa U PE3UHBI.

AJIKMHBI: COCTaB M OCOOEHHOCTH CTPOEHHS, TOMOJIOTHYECKUU psl.
AUETWIEH — MNOpOCTEUIINM NPEACTABUTENb AJKWHOB: COCTAaB, CTPOCHHE,
¢uznueckue M XUMUYECKHE  CBOWCTBAa  (peakuuu  TUIPUPOBAHUA,
raJIOr€HUPOBAHMS, TUAPATALINH, TOPEHNUS ), TOJIyUEHHE U IPUMEHEHHUE.

Apensl. beH3zoi: coctaB, cTpoeHUE, (PU3NYECKUE U XMMUYECKUE CBOMCTBA
(peakMUrajaoreHupoBaHUsl 1 HUTPOBAHMS ), TOJIyYEHHE U PUMEHEHHeE. 101yoa:
cocmas, cmpoeHue, (uaudeckue U XUMUYecKue ceoucmea  (peaxyuu



cAJlOCEHUPOBAHUA U HumpoeaHuﬂ), noJjiyyernue u npumeHeHue. TokCHUYHOCTH
dPCHOB. I'eneTnueckas CBs3b MCIKAY YINICBOOOPOAaMH, IIPHHAJICKAIMUMU K
Pa3JINYHBbIM KJIaCCaM.

[TpupoaHble UICTOUHUKHU YTIIEBOAOPOAOB. [IpupoiHbIii ra3 u nonyTHbie HEQTIHBIC
ra3el. Hedtp u e€ mpoucxoxnenue. CriocoObl mepepaboTkn He()TH: TTepEroHKa,
KPEKHHT (TEPMHUYECKUH, KaTaTUTHUeCKuil), muponu3. [IpoaykTel mepepaboTku
He(TH, WX MPUMEHEHHE B MPOMBINUICHHOCTH U B ObITy. KameHHBIH yronp u
IPOJYKTHI €T0 MepepaboTKH.

JKCNepUMEHTATbHbIE METO/IbI H3YUCHUS BELeCTB M UX NPeBpalleHu i
OznakomiileHHe ¢ oOpa3laMy IUIaCTMAcC, KaydyKOB M PE3UHBI, KOJUICKIIHH
«Heptp» u  «Yromby, MOIETUPOBAHHE  MOJIEKYJ  YIJI€BOJAOPOJOB U
raJIOr€HONPOU3BOAHBIX, MPOBEACHUE MNMPAKTHYECKOH pPadoOThI. IOJy4YCHHE
ATWJICHA U U3YYEHHUE €r0 CBOWCTB.

Pacuérnble 3agaun

Briuncnienus o ypaBHEHUIO XUMUYECKON peakinu (Macchl, 00bEMa, KOJINYECTBA
HCXOJIHOTO BEIECTBA WM IMPOAYKTAa PEAKIIMU TI0 M3BECTHBIM Macce, 00bEMY,
KOJINYECTBY OJJHOTO M3 UCXOAHBIX BEIIECTB UJIU MPOIYKTOB PEAKIIUN).

Kucnopoaconepxaiue oprannyeckue coeMHEHU

[IpenenbHbIE OJHOATOMHBIE CIUPTBHI. METAaHOJ M 3TAaHOJ: CTPOEHUE, (pusnueckue
U XUMUYECKHE  CBOWCTBa  (peakuMM C  aKTUBHBIMHU  METaJlJIaMH,
raJIoreHOBOJIOPOAAMH, TOpPEHHUE), NpUMEHeHue. BoIopoaHbie CBA3M MEXKIY
MOJIEKYJIaMU CIIUPTOB. /[eficTBHE METaHOIa U 3TaHOJIA HA OPTaHU3M YEJIOBEKa.
MHOroaToMHbI€ CIIUPTHI. DTUIEHIIMKOIb U TNIMLEPUH: CTPOEHUE, (PU3HUECKUE U
XUMUYECKME CBOMCTBAa  (B3aUMOJEWCTBME €O  WICJIOYHBIMA  METAJIaMH,
KayeCTBEHHAs peaklMs Ha MHOIOAaTOMHbIE CIUPTHI). JleiicTBHE Ha OpraHusm
yenoseka. [IpuMenenue riuuepruta U TUIIEHITIUKOJIA.

@®eHon:  CTpOEHHE MOJIEKYJdbl, (PU3MYECKHMEe U XUMHUYECKHE CBOWCTBA.
Toxcuunoctbpenona. [Ipumenenue denona.

Anpnierunpl u kemonvi. DopManbAeru, aleTaableru: CTpPOeHUE, GU3NUECKUE U
XUMHUYECKUE CBOMCTBA (PEAKLMU OKUCIEHUS W BOCCTAHOBJICHMS, KAUECTBEHHBIE
pEeaKIMH), MOIyYeHUE U TPUMEHEHUE.

Ayemon: cmpoenue, guzuueckue u xumuyecKue ceoUCmea (peakyuu OKUCIEHUs. U
80CCMAHOBNIEHUS), NOYYEHUE U NPUMEHEHUE.

OMHOOCHOBHBIE TpeAeTbHbIE KapOOHOBBIE KHUCIOTHl. MypaBbHHas M YKCyCHas
KHCJIOTHI: CTPOEHHUE, (pU3HUecKre U XUMUYECKHE CBOWCTBA (CBOMCTBA, O0IIMe JUIs
Kjacca KHUCJIOT, peakuuss JTepupuKaluu), TMOJIy4eHHMEe U IpUMEHEHHE.
CreapuHOBasi ¥ OJIEMHOBAasl KUCJIOTHl KaK MPEACTABUTENM BBICIIMX KapOOHOBBIX
KHCJIOT. MbUIa KaK COJIMBBICIINX KapOOHOBBIX KUCIIOT, UX MOIOLIEE IEHCTBUE.
Crnoxsble 3(Upbl KaKk MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. ['MIPOIN3 CIOKHBIX
a¢upoB. XKupsl. I'maponus xupos. [Ipumenenue xupoB. buonornueckas poib
KHUPOB.



VYrneBoabl: cocTaB, Kilaccu(UKaIMs YriieBOJOB (MOHO-, M- U IMOJIMCAXapUIbl).
['moko3a — mpocTedmmii MOHOcaxapul: OCOOEHHOCTH CTPOCHHS MOJICKYIIHI,
du3ndecKuen XUMUYECKHEe CBOMCTBA (B3anmMoeiicTBue ¢ ruapokcuaom meau(Il),
OKHCJICHHE aMMHUa4YHbIM pacTBOopoM okcuaa cepedpa(l), BoccraHOBIIEHUE,
OpO’KeHHUE TIIFOKO3bI)

HAaXOXJEHUE B TPUPOJC, NPUMEHEHHE, Ouosiormueckass poyib. doTocuHTE3.
®pyKTO3a KaK U30Mep TIFOKO3BI.

Caxaposza — npedcmagumenv 0ucaxapuoos, 2UOpoaU3, HaxodcoeHue 8 npupooe u
npumeHerue.

Kpaxman um memitrono3a Kak TpupofHbie monuMepbl. CTpoeHue Kpaxmaia H
HEeJUTIONI03bl.  DHU3MYECKHE M XUMHYECKHE CBOMCTBA Kpaxmayia (THIPOJIU3,
KauyeCTBEHHAS PEAKITUS C NOJO0M).

IKCNepPUMEHTATbHbIE METO/IbI U3yYeHHs BellleCTB M UX MpeBpanieHu i
[IpoBenenue, HAOMIOJIEHUE W OMHMCAHUE JEMOHCTPAIMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KAYECTBEHHBIC PEAKIIMU OJHOATOMHBIX CHUPTOB (OKUCIECHHE >TaHOJA
okcusioM meau(Il)), MHOTOAaTOMHBIX CHHPTOB (B3aUMOJEUCTBUE TIIHIIEpUHA C
ruapokcugom  meau(Il)), ampaerunmoB (OKMCIEHHWE aMMHUAYHBIM —PACTBOPOM
okcuna cepebpa(l) u rugpoxkcumom wmenu(Il), B3ammomaeicTBHE Kpaxmala ¢
MOJIOM), TPOBEIACHUE NPAKTUYECKON paboThl: CBOMCTBA pacTBOpa YKCYCHOM
KHUCJIOTHI.

PacuérHblie 3a5aun

Brruncnenus nmo ypaBHEHUIO XUMUYECKOM peakiuu (Macchl, 00bEMa, KOIMYECTBa
UCXOJHOr0 BEIIECTBA WJIM MPOAYKTAa PEAKIMH [0 M3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJIHOT'O U3 UCXOJIHBIX BEIIECTB UJIM IPOJYKTOB PEAKIUH).

A3oTcoaep:kaniue opraHndecKue coeJuHeHnst

Amunvl. Memunamun u anuiun: cocmae, cmpoenue, guzuieckue u XumuyecKue
ceolicmea (coperue, 83aumooeticmeaue ¢ 8000U U KUCIOMAMU,).

AMUHOKHUCIIOTHI Kak amM(pOTepHbIe OpraHUYecKue coenuHeHus. Dusuueckue u
XUMHUYECKHE CBOWCTBA aMHUHOKHCIOT (Ha TpUMepe TauiuHa). bronormyeckoe
3HAYCHUEAMUHOKHUCIIOT. [lenTup.

benkn kak TpUpOIHBIE BBICOKOMOJICKYJISIpHBIE coeanHeHHs. [lepBuuHas,
BTOpUYHAS W TPETUYHAs CTPYKTypa OenkoB. XWUMHUYECKHE CBOWCTBA OCIIKOB:
THIPOJIN3, IEHATYPAIIHs], KAYECTBEHHBIE PEAKITUU Ha OCIKH.

JKCNepUMEHTATbHbIE METO/IbI H3YUEeHHUS BeleCTB M UX NpeBpPalleHu il
HabGnronenne u onucanue JAEMOHCTPAIMOHHBIX OIBITOB: JeHATypalus OelKOB
IIPY HarpeBaHUU, IBETHBIC PEAKIIUU OCIIKOB.



BbIcOKOMOJIEKYISIPHBIE COCTUHEHUS

OCHOBHbIE TMOHSTUS XHUMHH BBICOKOMOJIEKYJISIPHBIX COECIMHEHUN: MOHOMEp,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPHU3ALINU, CPEIHSA MOJIEKYJIsIpHas
macca. OCHOBHBIE METOJBI CHHTE3a BBICOKOMOJIEKYJISIPHBIX COCAMHEHUN —
MOJIMMEPU3ALIMS U TTOJTMKOHICHCAIIHS.

lInacmmaccer (nonusmunen, nOAUNPONUNEH, HNOAUSUHUIXIOPUO, NOTUCMUPOT).
Hamypanvnoui u cunmemuueckue xayuyku (0ymaoueHnoswvii, X10ponpeHosvli U
usonpenosyvlil).  Bonoxna:  namypanvnvie  (X10noxk,  wepcmv,  WEIK),
UCKYCCMBEHHble (ayemamnoe B0J0KHO, BUCKO03a), cuHmemuueckue (Kanpow u
JIaBCaH,).

JKCNePpUMEHTATbHbIE METO/IbI H3YYCHUS BELEeCTB M UX NPpeBpalleHu i
O3zHakomileHHEe ¢ 00pa3laMu IPUPOJAHBIX U UICKYCCTBEHHBIX BOJIOKOH, MJIACTMACC,

Kay4yKOB.

MexknpeaMeTHbie CBA3U

Peanusanus MeXNpeIMETHBIX CBI3€M NpPU U3YYCHUU OPraHUYECKOM XUMHUHU
B 10 Kyacce OCyIIECTBISIETCA 4Y€pe3 UCIOJIb30BAaHHUE KAaK OOLIMX €CTECTBEHHO-
HAy4YHBIX TOHATUM, TaK W MOHITHUH, SIBISIOLIMXCS CUCTEMHBIMH JUISI OTIAEIBHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOI'O I[IUKJIA.

OO1ue ecTecTBEHHO-Hay4YHbIE TOHSATHUS: SBJIEHWE, Hay4HbId (DaKT, TUIOTE3a,
3aKOH, TEOPHS, aHAIN3, CUHTE3, KIacCH(UKaLMs, NEPUOAUYHOCTb, HAOIIOAEHHE,
U3MEpPEHUE, DKCIIEPUMEHT, MOIEIINPOBAHUE.

dusnka: MaTepusi, SJHEPTUsl, Macca, aToM, JIEKTPOH, MOJIEKYJA, SJHEPreTUIECKUI
YPOBEHb, BELIECTBO, TEN0, 00BEM, arperaTHOE COCTOSIHUE BEIIECTBA, (PU3NUECKUE
BEJIMYMHBI U €IUHULBI UX U3MEPECHU.

buonorus:  kierka, opranusM, Ouocdepa, OOMEH BEUIECTB B
opranm3me, (OoTocHHTE3, OHOJOTUYECKHM aKTHUBHBIC BEIIECTBA
(Oenkwu, yriaeBobl, )KUphl, hepmenTsl).['eorpadusa:  MuHEpasbl, TOpHBIE
HOpOJbI,  TOJIE3HBIE  HCKOIAeMEbIE, TOILJIBO,
pecypchl.

TexHomorus: IMUIICBLIC IMMPOAYKTHLI, OCHOBBI PAalMOHAJIBHOI'O IHUTAHWS, MOIOIIHC
cpeacrBa, JICKAPCTBCHHBLIC MW KOCMCTHYCCKHUC IIpCriapaTbl, MaTCpuajbl W3
HNCKYCCTBECHHBIXH CHHTCTUYCCKHNX BOJIOKOH.

10 kaace

Teopernyeckne 0OCHOBBI XUMMHU

XuMu4yeckuil 3nemMeHT. AToM. SAapo aTtoma, M30TONBL. DJIEKTPOHHAs 000JI0YKA.
DHEepreTUYecKre YPOBHH, TTIOAYPOBHU. ATOMHBIE OpOUTAH, S-, P-, d- SJICMEHTHI.
OcobeHHOCTH pacnpelieNieHus NIEKTPOHOB MO0 OpOUTANSIM B aTOMax 3JIEMEHTOB
NEPBBIXYETHIPEX MEPUOAOB. DIIEKTPOHHAS KOHPUTypaLIHsI aTOMOB.
Ilepnognuecknii 3akoH U Ilepmoauyeckas cuUCTEMa XUMHUYECKHX JJIEMEHTOB



J.1. MenaeneeBa. Csi3b nepuoauyeckoro 3akoHa u Ilepuoauyeckoil cucTemsl
xumuueckux a3neMeHToB .M. MenzaeneeBa ¢ COBpEMEHHOW TEOPUEU CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB XHUMHYECKUX DJIEMEHTOB U
o0pa3yeMbIX WMH TPOCTHIX W CIIOXKHBIX BEIHIECTB IO TPYNIaM W TEPHOJAM.
3HavYeHue NMEepUOAUYECKOr0 3aKOHA B PA3BUTUU HAYKH.

CrpoeHue BemiecTBa. XHMHYECKash CBA3b. Buasl XMMHUYECKON  CBS3U
(KOBaJICHTHAsl HEMOJISIpHAsl W TOJISIpHAsl, UOHHAs, MeTauinyeckas). MexaHu3mbl
o0pa3oBaHUsS KOBAJICHTHOW XUMHUYECKON CBsA3M (OOMEHHBI H JIOHOPHO-
aKklenTopHbelii). Bopopoanas cBA3b. BaneHTHOCTb. DIEKTPOOTPULATEIBHOCTb.
Crenienb okuciieHus. IOHbI: KATHOHBI U AaHUOHBI.

BemiecTtBa MOJEKYISIPHOTO M HEMOJEKYJSIPHOTO CTPOEHHMS. 3aKOH MOCTOSHCTBA
cOoCTaBa BelleCTBA. THUIBI KPUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTbh CBOMCTBA
BEILECTBOT TUMA KPUCTAITMYECKOU PEIIETKH.

[lTonatue o gucnepcHeIX cucTemax. VICTUHHBIE M KOJUIOWJIHBIE PAacTBOPHI.
MaccoBasi10J1s1 BEHIECTBA B paCTBOPE.

Knaccuduxkanusa Heopranndeckux coequHeHnidi. HoMeHkmaTypa HeopraHm4ecKux
BEILECTB. I'eneTnueckas CBA3b HEOPraHNUYECKUX BELIECTB,
NPUHAJIEKAIIMX K Pa3JIUYHbIM KJIaccaM.

Xumuueckas peakuus. Knaccudukaius XUuMHUUECKUX PEaklil B HEOPraHUYECKOn
Y OPraHUYeCKON XUMHH. 3aKOH COXPAHEHMS MAacCChl BEIIECTB, 3aKOH COXPaHEHUS
U TIpEBpAIEHUS DHEPTUU PU XUMUUECKUX PEAKIIHIX.

CkopocTh peakuuu, €€ 3aBUCMMOCTh OT pa3nudHbIX (akTopoB. OOpaTtnmbie
peakiuu. Xumuueckoe paBHOBecue. DakTopbl, BIUAIONIME HA COCTOSHUE
xuMmudeckoro pasHosecus. [Ipunnun Jle Hlarense.

DnekTponauTuyeckas auccormanus. CuibHbIe U ciadble 2ekTposuThl. Cpena
BOJHBIX PACTBOPOB BELIECTB: KHCIHAsl, HEWUTpaibHas, Iueino4yHas. [lowsmue o
8000poonom noxkazamene (pH) pacmeopa. Peakiun moHHoro ooMeHa. [ uoponus
HeopeaHu4ecKux u Op2anuyecKux eeuecms.

OKHCITUTENBHO-BOCCTAHOBUTEIbHBIE  peakUuu. [lonamue 00 s1ekmponuse
pacniagos u pacmeopos coneu. lIpumenenue s1eKkmpoausa.

JKCIEePUMEHTAJIbHbIC METOIbI H3y4YEeHHUs BellleCTB M UX NMpeBpaleHuil
HemoncTpauus Tabmun «[lepuoanueckas cuctemMa XUMHUYECKHX  3JIEMEHTOB
J.N. MengeneeBa», H3yYEHHE MOJEIEN KPUCTALIMYECKUX PELIETOK,
HAOMIOJICHNEe M ONUCaHUE JIEMOHCTPALMOHHBIX U JAOOPaTOPHBIX OIBITOB
(paznmokeHue  IMepoKcHaa  BOJOpOJa B INPUCYTCTBUM  KaTajau3aTopa,
ONpeJieieHue Cpelbl PacTBOPOB BELIECTB C IOMOLIBIO YHUBEPCAIHHOIO
UHAMKATOpPA, pPEaKIMd HOHHOTO OOMEHa), MPOBEJIECHUE MNPAKTUUYECKON padOThI
«BnusiHue paznuuHbIX PAKTOPOB HA CKOPOCTh XMMHUUECKOU PEaKIIHI.

PacuérHble 3agaun

PacuéTel o YPAaBHCHHUAM XUMHNYCCKHX peaKuHﬁ, B TOM YHCJIC TCPMOXUMHUUYCCKUC
paC‘-IéTBI, paC‘-IéTBI C UCIIOJIB30BAHUCM ITOHATHA «MACCOBas JOJIA BCIICCTBA».



Heoprannuyeckasi XumMus

Hewmeramnel. [lonoxenne HemetamioB B [lepuoauyeckon cUCTEME XMMUYECKUX
sanemenToB JI.MI. MeHneneeBa U 0COOCHHOCTH CTpoeHHUs aTOMOB. Duzmyeckue
CBOMCTBa HEMETAJIJIOB. AJUIOTPOIUS HEMETAJUIOB (Ha MpUMEpe KHUCIOPOa, CEpHI,
dbocdopa u yriaepona).

XUMHUYECKUE CBOMCTBA BAXKHEHIIMX HEMETAUIOB (TajoreHOB, CEphbl, a30Ta,
docchopa, yriepoga W KpeMHHs)) UM HUX  COEOUHEHUM  (OKCHJOB,
KHUCJIOPOJICOJEPKAIINX KUCIOT, BOAOPOAHBIX COSAMHEHU ).

[IpyuMeHeHne BaXKHEHNIIINX HEMETAIIOB U KX COEUHEHHUM.

Metamnbl. [losmoxenne MetaiuioB B llepuonnueckod CHCTEME XUMHUYECKHX
sanemeHToB .M. MenneneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JI0YEK
aTomMoB MeTajuioB. O0mue puznueckue cBoicTBa MeTauioB. CriaBbl METaJIOB.
DIEKTPOXUMUYECKUH PSiJT HAMPSIKEHUN METaJIOB.

XUMHUYECKHE CBOMCTBA BAXKHEUIIIMX METAJIJIOB (HATPUH, KaIui, KaJIbIIUM, MarHUH,
AJTIOMUHMM, ITUHK, XPOM, KEJI€30, MEJIb) U UX COCTMHEHU.

OO6mue cnocoObl TMoMy4YeHus: MeTauioB. Memannypeus. Kopposus memannos.
Cnocobwl 3auumul om kopposuu. [IpuMeHeHre MeTauioB B ObITY M TEXHHUKE.
JKCNepUMEHTANbHbIE METOAbI HM3yYeHHsl BelIeCTB M MX MNpeBpalleHuil
N3yuenue xomneknuu «MeTauibl U CIUIaBbl», 00pa30B HEMETAIIOB, PEUICHUE
AKCIIEPUMEHTAJIbHBIX 3aJlay, HaOMIOJCHUE M OINHCAHHE JIEMOHCTPALIMOHHBIX M
71a00paTOPHBIX OMBITOB (B3aUMOJEHCTBUE THAPOKCUAA ATIOMUHUSL C PaCTBOpPAMH
KHUCJIOTHU IIEJI0YeH, KaYECTBEHHBIE PEAKIIUM HAa KATUOHBI METAJIJIOB).

PacuéTtHble 3agaun

Pacuérer Maccel BemiecTBa WM 00BEMA Ta30B IO H3BECTHOMY KOJUYECTBY
BEIIIECTBA, Macce WM O00BEMY OJIHOIO M3 YYaCTBYIOIIMX B PEAKIMH BEIICCTB,
pacué€Tthl Macchl (00bEMa, KOJTUYECTBA BEIIECTBA) MPOAYKTOB PEAKIIH, €CIIU OHO
13 BEILECTB UMEET MIPUMECH.

XuMus ¥ )KH3Hb

Ponp xuMum B 00eCHEYEHUU SKOJOTMYECKON, IHEPreTHUYECKOW W IHIIECBOU
0€30MacHOCTU, Pa3BUTHUU MEIUIIMHBI. [loHATHE O HAay4YHBIX METOAaX MO3HAHUS
BEILIECTBU XUMUUYECKHUX PEAKIIUM.

[IpencraBnenuss 06 OOMMX HAYYHBIX MPUHIMIAX MPOMBINIICHHOTO IOTYYCHUS
Ba)KHEHIIINX BEIIECTB.

YenoBek B MUpPE BEIIECTB U MAaTEPUAIOB: BaXKHEUIIINE CTPOUTEIILHBIC MATEPHUAJIbI,
KOHCTPYKIIHOHHBIE MaTEpUAIIBI, KpacKHu, CTEKIJIO, KepaMHKa,
MaTEpPUAIIbI JIJIA JIEKTPOHUKH, HAHOMATEPHUAIIbI, OPraHUYECKUE U MUHEPAJIbHBIC
ynoOpeHus.

XuMHsT H 3I0POBbE YEJOBEKA: IIPAaBUJIA HCHOJB30BAHUSA JIEKAPCTBEHHBIX
npenapaTtoB, ImpaBuja 0O€30MAaCHOTO HCIOJIb30BaHUSI MpEnapaToB OBITOBOM
XMMHUH B IOBCETHEBHOM KU3HMU.

MemnpenMeTHme CBA3H



Peanuzarus MeXNpeaMEeTHBIX CBSI3€H MPHU M3YyYEHUHU OOIIEH U HEOpraHWYECKOH
xuMuu B 11 Kiacce OCyIIecTBIsE€TCS Yepe3 UCIHOJIb30BAaHUE KaK OOIIUX
€CTECTBEHHO- HAYYHBIX IMOHITHH, TaK U MOHATUH, SBISIOIIMXCS CUCTEMHBIMU IS
OT/ACJIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mie ecTecTBEHHO-HAYYHbIC TOHSTHS: HAay4dHBbIM (hakT, TUIOTE3a, 3aKOH,
TEOpUs, aHalu3, CHUHTE3, KiaccupuKanus, [NepUOJUIHOCTh, HAOIIOJCHUE,
3KCIIEPUMEHT, MOJICJINPOBAHUE, U3MEPEHNUE, SIBIICHUE.

®dusuKa: Marepus, dHEPTHsi, Macca, aToM, JJIEKTPOH, MPOTOH, HEWTPOH, HOH,
W30TOI, PAJUOAKTUBHOCTh, MOJIEKYJa, SHEPreTUYECKUHA YPOBEHb, BELIECTBO,
TeNno, O00BEM, arperarHoe COCTOSIHUE BEIECTBA, (PU3WYECKHUE BEJIMYMUHBI U
€UHULBI UX U3MEPEHUS, CKOPOCTb.

buonorusi:  kjneTka, OpraHu3M, 93KocucTema, Ouocdepa, Makpo- U
MUKPODJIEMEHTHI, BUTAMUHBI, OOMEH BEIIIECTB B OpraHU3MeE.

I'eorpadusi: mMuHepanabl, TOpHBIE TOPOJbI, IMOJE3HBIE HCKOMAeMbIe, TOILUIMBO,
pecypcBhl.

TexHomorusi: XWMHUYECKass MPOMBIIUIEHHOCTh, METAJUIyprus, IPOU3BOJICTBO
CTPOUTEJIbHBIX MaTEPUAIIOB, CEJIbCKOXO3SMCTBEHHOE IPOU3BOJICTBO, IHIIEBAs
IPOMBIIIVICHHOCTh,  (hapMalieBTUYeCKass  MPOMBINIJIEHHOCTh,  MPOU3BOJICTBO
KOCMETUYECKHUX TIPEINaparoB, IPOU3BOJICTBO KOHCTPYKLIMOHHBIX MAaTE€pHUaoB,
AIEKTPOHHAS NPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHUH.



Ilnanupyemblie pe3yJbTaThl 0OCBOEHUS MPOrPaMMbI 110 XUMHHU HA YPOBHE
cpeaHero oouero oopazoBaHmsi

JInuHOCTHBIE pe3yabTaThl

O®I'OC COO ycranaBnuBaeT TpeOOBaHMUS K  pE3yslbTaraM  OCBOCHUS
OoOy4YaroIIMMHUCS TMPOTPaMM  CpeaHero o061ero oOpa3oBaHus (JUYHOCTHBIM,
METanpeIMEeTHBIM W TpeAMETHbIM). HaydHo-MeTonuyeckod OCHOBOM st
pa3pabOTKH MJIAHUPYEMBIX PE3yJIbTATOB OCBOEHHUS MPOTPaMM CPETHETrO OOIIETo
00pa30BaHus SIBISIETCS] CUCTEMHO- JIEATEIbHOCTHBIN MOAXO/I.

B cooTBETCTBUM C CHCTEMHO-AESTENBHOCTHBIM MOJIXOJOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOCHHMS MpeaMeTa «XHMHUS» Ha YPOBHE CPEIHETO
oOurero o0pa3oBaHusl BbIIECIEHBI CIEIYIONINE COCTABIISIONINE:

OCO3HaHHME OOYYAIOIIMMHCS POCCUUCKON TPaKJaHCKOW HJIGHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEEIICHUIO;
HaJIM4Kie MOTUBAIUU K 00YUYEHHUIO;

LeJICHANPABICHHOE PAa3BUTHE BHYTPEHHUX YOEXKIEHUH JIMYHOCTH HA OCHOBE
KJIFOUEBBIX LIEHHOCTEN U UCTOPUUYECKUX TpaJIULIUiA 0a30BOM HAYKU XHUMUMU;
FOTOBHOCTh M CHOCOOHOCTh OOY4YarOlIMXCS PYKOBOJCTBOBATHCS B CBOEH
NESTENbHOCTH IEHHOCTHO-CMBICIIOBBIMU YCTAHOBKAaMHU, MPHUCYIIUMHU LEIOCTHON
CUCTEMEXUMHUYECKOT0 00pa30BaHus;

HaJIM4YKUE TMPABOCO3HAHUS DKOJIOTMUECKOW KYJIbTYphl M CHOCOOHOCTH CTaBUTh
LEIN U CTPOUTD KU3HEHHBIE TIaHBbI.

JIM4HOCTHBIE pE3yJbTaThl OCBOCHHS TpeaMeTra «XHUMHUSD JIOCTUTAIOTCS B
€IUHCTBE Y4YeOHOM M BOCHHUTATENIILHOW JI€ATETbHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMH, COLIMOKYJIbTYPHBIMH, JTyXOBHO-HPAaBCTBEHHBIMU
LHEHHOCTSIMU M HJealaMHl POCCHUICKOIO rpakJlaHCKOro 00IeCcTBa, NPUHSITHIMHA B
oOlIecTBe HOpMaMU M MpaBUJIaMHU IMOBEJIEHHS, CIIOCOOCTBYIOIIMMHU IPOLIECCaM
CaMOMNO3HAaHUs, CaMOPAa3BUTHUA M HPABCTBEHHOI'O CTAHOBJIEHUS JIMYHOCTH
00yyJarommxcs.

JIM4HOCTHBIE  pe3yJabTaThl  OCBOEHUSA  IpeaMmeTa  «XHMHUS»  OTpaXaroT
c()OPMHPOBAHHOCTh OMNbITA IMO3HABATEIIBHOW M MPAKTHUYECKOW J€ATEIbHOCTH
oOy4Jarommxcs Mo peain3aluuy MPUHATHIX B 00IIECTBE LIEHHOCTEHN, B TOM YHUCIE B
YacTH:

1) rpa:ka1aHCcKOro BOCHUTAHUA:
OCO3HaHUSI OOYYaIOIIMMHUCA CBOMX KOHCTUTYIIMOHHBIX IpaB M OOSI3aHHOCTEM,
YBaXEHUSI K 3aKOHY U MPABOMOPSAJIKY;
PEACTaBIEHUS O COLMANIbHBIX HOpMaX U MpaBUJIaX MEXIUNYHOCTHBIX OTHOIIECHUN
B KOJUIEKTHUBE;
TOTOBHOCTH K COBMECTHOW TBOPYECKOM JCATEIHHOCTH MPU CO3/IaHUU YUEOHBIX
MPOEKTOB, PEIICHUH YYEOHBIX M TO3HABATEIbHBIX 3a7a4, BBITTOJIHCHUH



XUMHNYCCKHUX SKCIICPUMCHTOB,

CIIOCOOHOCTH ITOHUMAaTh U IPUHUMATh MOTUBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTHI
JIPYTUX IPU aHAJIU3E PA3TMYHBIX BUJIOB YU€OHOH AESITENbHOCTH;

2) MATPUOTHYECKOT0 BOCTIHTAHUSI:

LHEHHOCTHOIO  OTHOLICHUSI K HMCTOPUYECKOMY M HAYYHOMY  HACIIEIHIO
OTE€UYECTBCHHOM XHMMHUH;

YBOXEHUS K TMPOIECCY TBOPYECTBA B O0O0JIACTU TEOPUM M TMPAKTHUECKOTO
MIPUMEHEHUSI XUMHUH, OCO3HAHUSI TOTO, YTO JOCTH)KECHHUS HAYKH €CThb PE3YJIbTaT
JUTMTCIIPHBIX ~ HAOMIOJCHUHN, KPOMOTIMUBBIX OAKCIEPUMEHTAJIbHBIX ITOMCKOB,
MIOCTOSIHHOTO TPYJia YYEHBIX U MIPAKTUKOB;

MHTEpECca U IMO3HABATEIBHBIX MOTHMBOB B IMOJIYYEHHH M TOCIEAYIOIIEM aHAJIN3€
uH(OpMaIKK O MePeIOBLIX JOCTUKEHUSIX COBPEMEHHON OT€UECTBEHHON XUMUU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIHTAHUSI:

HPABCTBEHHOTO CO3HAHUSI, ITUYECKOTO MTOBEIECHUS;

CIIOCOOHOCTH  OLICHHMBATh CUTYyallNH, CBSI3aHHBIE  C  XUMHUYECKHUMU
SIBJICHUSIMHA, 1 TIPUHUMATh OCO3HAHHBIC PELICHUS, OPUEHTUPYSICh HA MOPAJIbHO-
HPABCTBEHHBIE HOPMBIU [IEHHOCTH;

FOTOBHOCTH OLICHUBATh CBOE MOBEICHUE W MOCTYNIKA CBOUX TOBApULIEH C
IIO3ULIMA HPABCTBEHHBIX M IIPABOBBIX HOPM M OCO3HAHHUE NOCJIEACTBUM ITUX
IIOCTYIIKOB;

4) popMHUpPOBaHUS KYJILTYPbI 310POBbSI:
NOHUMaHUS  LIEHHOCTEH  3740poBOro W  0Oe30MmacHoro  oOpasa  KU3HH,
HEO0OXOIMMOCTH OTBETCTBEHHOTO OTHOLIEHUS K COOCTBEHHOMY (DM3HMYECKOMY H
IICUXUYECKOMY 3JI0POBBIO;
cOOMIO/IeHNsT TIpaBWJI 0OE30MacHOTO OOpaIIeHuss C BEIIECTBAMH B  OBITY,
ITIOBCEHEBHOM KU3HU U B TPYIOBOU ACATEIBHOCTH;
HNOHMMAaHUS LIEHHOCTH MPAaBWJI UHIUBUAYAIBHOIO U KOJUIEKTUBHOTO O€30MacHOI0O
NOBEJCHMS B CUTYalHsAX, YITPOXKAIOLIUX 3J0POBBIO U KU3HHU JIFOJIEH;
OCO3HaHUSl IMOCJIEACTBUM M HENPHUATHS BPEIHBIX MpHUBBIYEK (yNOTpeOsieHus
QJIKOT0JI5, HAPKOTUKOB, KYpEHUs);

5) TpyA0OBOT0 BOCTIMTAHMSA:
KOMMYHUKAaTUBHOW KOMIIETEHTHOCTH B Y4E€OHO-UCCIIEA0BATENbCKON JEATENbHOCTH,
OOLIECTBEHHO MOJIE3HOM, TBOPUYECKON U APYTUX BUJIAX NEATEIbHOCTH;
YCTAHOBKM Ha aKTHMBHOE y4YacTHUE B PELICHUHU MPAKTUYECKHUX 3a/ayd COLHUAIbHOMU
HAIPaBJICHHOCTH (B paMKax CBOErO KJiacca, IIKOJIbI);
UHTEpeca K IPaKTUYECKOMY U3YUYEeHHUI0 Tpo¢deccuil pa3IudyHOro poja, B TOM
YKCJIe HA OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAaHUI 10 XUMUHU;
YBOXEHUS K Tpyay, JIOJAM Tpyda W pe3yjpTaTaM TpPYAOBOM JEATEIbHOCTH;
TOTOBHOCTH K OCO3HAHHOMY BbIOOPY MHIUBUIYalbHOW TPAaeKTOpUU OOpa30BaHMUs,
Oynyiel npodeccun U peaau3ainui COOCTBEHHBIX )KM3HEHHBIX TJIAHOB € YYETOM



JUIHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XUMHH, MHTEPECOB M IMOTPEOHOCTEH
00I111eCTBA;

6) IKOJOrHYeCKOro BOCIIMTAHMS

AKOJIOTMYECKU I1€JeCO00pa3HOro OTHOIIEHUS K NPHUPOJE, KaK HCTOYHUKY
CYILIECTBOBAHMUS )KU3HU Ha 3EMJIE;

NOHUMaHUSl TJOOATBHOIO XapakTepa JKOJIOTMYECKUX MpoOsieM, BIUSHUSA
SKOHOMHYECKHUX MPOLIECCOB HA COCTOSHUE IPUPOTHON U COLUAIIBHOU CPEJIbI;
OCO3HaHUSI HEOOXOJAMMOCTH HCIOJIb30BaHUSA IOCTHXKEHUN XUMHM JJIs pElIeHUs
BOITPOCOB PAallMOHAIIBHOTO IPUPOIOTIOJIB30BAHUS;

AKTUBHOTO HENPHUATUSA NEUCTBUM, NIPUHOCAIIUX BPEZ OKPYKAKOLIEH MPUPOIHOU
cpene, yMEHMs POTHO3UPOBATh HEOIAronpHUsITHBIE SKOJIOTMYECKUE TTOCIIEICTBUS
IPEANPUHUMAEMBIX AEUCTBUM U NPEAOTBPAILATH UX;

HaJU4us PA3BUTOTO 3KOJIOTMYECKOTO0 MBIIIIECHUS, JKOJOTMYECKOM KYyJIbTYpHI,
OmbITa NEATEIBbHOCTH DKOJIOTHYECKOU HAIIpaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCA MMM B ITO3HABATEIBbHOW, KOMMYHUKATUBHOM M COLMAJIBHOU
IOPAKTUKE, CIOCOOHOCTM M YMEHHUS AaKTUBHO NPOTUBOCTOSTh HWICOJOTHH
xemogoounu;

7) IEeHHOCTH HAYYHOT0 MO3HAHMS:

c(hOpPMHUPOBAHHOCTH  MHPOBO33PEHHUS, COOTBETCTBYIOIIETO  COBPEMEHHOMY
YPOBHIOPA3BUTHS HAYKU U OOIECTBEHHOM MPAKTHUKH;

MOHUMAaHHMS CIIeU(UKN XUMHUH KaK HAyYKH, OCO3HAHUS €€ poJin B POpMHUPOBAHUH
palMOHAIILHOTO Hay4IHOTO MBIIIJICHUS, CO3JaHUH LIEJIOCTHOT'O
peACTaBICHUS 00 OKPYKAIOIeM MHUpPE KakK O €IUHCTBE MPUPOBLI U YeIOBEKa, B
MO3HAHUHU TPHUPOJHBIX 3aKOHOMEPHOCTEH W PEIICHUH NPOoOJIeM COXpaHCHUS
IIPUPOJITHOTO PABHOBECHSI;

yOEKIEHHOCTH B 0COO0OW 3HAYMMOCTH XUMHH JIJII COBPEMEHHOW ITUBWIIM3AIIMH: B
¢€ r'YyMaHUCTHUYECKOW HAIPaBICHHOCTH M Ba)XXHOW POJIM B CO3JaHUU HOBOMW 0a3bl
MaTepUaJbHONW KYJIbTYpbl, PEIICHHH TJ00AJbHBIX MPOOJIEM YCTONYHBOTO
pPa3BUTHS  YEJIOBEYECTBA —  CBHIPbCBOM, DHEPIEeTHYECCKOM, IUIICBOM |
AKOJIOTHYCCKON OC30IaCHOCTH, B Pa3BUTHH MECIMIIMHBI, 00CCIICUCHHH YCJIOBHIM
YCICIIHOTO TpyJa M SKOJOTHYECKH KOMGMOPTHOH JKM3HHW KaXIOro 4YiICHA
00I111eCTBA;

€CTECTBEHHO-HAYYHOW IPaMOTHOCTH: IMTOHUMAaHHS CYINTHOCTH METOJOB IO3HAHUS,
UCIIOJIB3YeMBIX B  ©CTECTBEHHBIX HayKaxX, CIOCOOHOCTH  HCITOJIb30BaTh
ToJTydaeMble 3HAHUS JUIS aHA/IM3a U OOBSICHCHUS SIBJIICHUW OKPYI)KAOIIET0 MUPA
U TPOUCXOIAIINXB HEM U3MCHCHHM, YMEHHUS JIeJlaTh 000CHOBAHHBIE 3aKITFOUCHUS
Ha OCHOBC HAy4yHbIX (DAKTOB W HUMEIOMIMXCS JAaHHBIX C IENBI0 TOJydYeHUs
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIIOIh30BaTh XUMUYCCKHUE 3HAHUS I PEIICHUS
po0JIeM B pealTbHBIX JKU3HEHHBIX CUTYAIUsX;



MHTEpEca K MMO3HAHUIO M UCCIIEJI0BATENIbCKOM IS TEIbHOCTH,

TOTOBHOCTM UM CIIOCOOHOCTM K  HENPEepbIBHOMY  OOpa3oBaHHIO U
caM0o00pa30BaHUI0, K AKTUBHOMY IIOJIYYEHUIO HOBBIX 3HAHUW 10 XUMHH B
COOTBETCTBHH C KU3HEHHBIMH MTOTPEOHOCTSIMU;

MHTEpeca K OCOOCHHOCTSIM TpyJAa B pa3IMYHBIX chepax MpodhecCHoHATbLHOM
JeSITETLHOCTH.

MeranpeaMeTHbIe pe3y/ibTaThl

MeranpeaMeTHbIE PE3yNbTaThl OCBOEHUS YYEOHOro mnpeaMera «XuMus» Ha
ypOBHECpeAHEro 00111ero 00pa3oBaHus BKIIOYAIOT:

3HAYUMBIE JUTS (dbopmHpoOBaHUS MHUPOBO33PEHUS oOyyJaroumxcs
MEXAUCLUIUIMHAPHBIE (MEKIPEIMETHBIE) OOLIEHAYYHbIE MOHATHS, OTPaXKaIOIINE
LEJIOCTHOCTh HAyYHOM KapTUHBI MHpa U CHEUU(PUKY METOJO0B MO3HAHMS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIECTBO, YHEPTUs, SABICHUE,
npoLecc, CUCTeMa, Hay4HbIN (PaKT, MPUHLHUII, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEopus, UCCIEA0BAHNE, HAOIIOEHUE, U3MEPEHUE, IKCIIEPUMEHT U APYTHE);
YHHUBEpCAJIbHbIE y4YeOHble JEHCTBUA (MO3HABaTEIbHbIE, KOMMYHHKATHUBHBIE,
PErYJISITUBHBIE), o0ecreunBaroye (dbopmHpoBaHUE (yHKUIHOHATBHOM
IPaMOTHOCTH U COLMATIbHON KOMIIETEHIIUN 00yYarouXCs;

CIIOCOOHOCTh 00YYaroU[MXCsl KCIIOIb30BaTh OCBOCHHBIE MEXIUCLMILIMHAPHBIE,
MHUPOBO33DEHUYECKME 3HAHHMS M  YHUBEPCAJIbHbIE Yy4eOHbIE [JEHCTBUSA B
MTO3HABATENIBbHOW HCOLUAIIBHOM MPAKTHUKE.

MeranpeaMeTHbIE  PE3yNbTaThl  OTPAXXalOT  OBJIAJEHHWE  YHHUBEPCAIBHBIMU
y4eOHBIMH  TO3HABATEIIbHBIMH, KOMMYHUKATUBHBIMHU U  PETrYJIATHUBHBIMU
JNEUCTBUSMU.

ITo3naBaTe/ibHbIE YHHBEpPCAJbHbIE YUeOHbIe JieiicCTBUS

ba3oBble JJornueckue aeiicTBUS:

CaMOCTOATENHLHO (DOPMYTUPOBATh U AKTyaJIM3UPOBATH MPOOJIEMY, BCECTOPOHHE
e€ paccMaTpuBaTh;

ONpENENIATh IENU JEATEIbHOCTH, 3aJaBas IapaMeTpbl H KPUTEPUU UX
JTIOCTHKEHUS,COOTHOCUTD PE3YJIbTaThl JEITEIbHOCTH C MMOCTABICHHBIMU LIEISIMU;
HCHOJIb30BAaTh IIPU OCBOCHUW 3HAHUW MPUEMBI JIOTHYECKOTO MBINUJICHUS —
BBIJICTIATh XaPAKTEPHBIE NMPU3HAKA IMOHATUM M YCTAHABIHUBATh MX B3aUMOCBS3b,
HCITOJIb30BaTh COOTBETCTBYIOIINE TTOHATHS JIIs1 OOBSICHEHUS OTACIBbHBIX (PAKTOB U
SIBJICHUM;

BBIOMPATh OCHOBAHMS W KPUTEPHUH JJI KIaCCHU(UKAIIUN BEIIECTB U XUMHYCCKUX
peaKLunii;

YCTAHABJIMBAaTh MNPUYUHHO-CICACTBEHHBIE  CBSI3M  MEXIY  HM3YYa€MbIMH
SIBJICHUSIMU,

CTPOUTH JOTHYECKHUE PACCYXACHUS (MHAYKTHUBHBIC, I€TYKTUBHBIE, IO aHAJIOTHUH),



BBISIBJISITh  3aKOHOMEPHOCTH W MPOTHUBOPEYHS B PACCMATPHUBACMBIX SIBJICHUSX,
(GhopMyIHPOBATh BHIBOABI U 3aKIIOUCHUS;

IIPUMEHATh B MPOLECCE IO3HAHUSA, HMCIOJIb3YEMbIE B XHUMHU CUMBOJIMYECKHE
(3HaKOBBIC) MOJIEIH, MNpPeoOpa3oBBIBATh  MOJICIbHBIC  TPEACTaBICHUS  —
XUMHUYECKUH 3HAK (CUMBOJI) OJJIEMEHTa, XuMudeckas ¢opmysia, ypaBHEHHE
XUMHYECKOM  peakinu — TIpU penieHWHd Y4eOHBIX TI03HABATENIbHBIX U
MPAKTUYECKUX 3aJ]1a4, MPUMEHSITh Ha3BAHHBIE MOJICJIbHBIE MPEACTaBICHUS s
BBISIBJICHUS] XAPAKTEPHBIX MPU3HAKOB M3YYaE€MbIX BEIIECTB W XUMHUYECKHUX
peaKIuu.

ba3oBble uccienoBare/ibCKHue 1eiiCTBUA:

BJI4JIETh OCHOBAMH METOJ0B HAYYHOTO TO3HAHHUS BEIIECTB U XUMUYECKUX
peaxuuii; popMynupoBaTh LEIH U 3a1a4l UCCIICOBAaHNUs, UCIIOIB30BATh
MIOCTABJICHHBIC U CAMOCTOSATEILHO C(HOPMYITUPOBAHHBIE BOTPOCHI B KaueCTBE
WHCTPYMEHTA MO3HAHMSI MOCHOBBI JJIsi (DOPMHUPOBAHUS THUIOTE3BI MO MPOBEPKE
PaBUIILHOCTU BBICKA3bIBAEMBIX

CYX/ICHUU;

BJIAJETh HABBIKAMHU  CaMOCTOSITEJIBHOTO  IUIAHUPOBAHUS U MPOBEICHUS
YUYEHUYECKUX IKCTICPUMEHTOB, COBEPIIICHCTBOBATh YMEHHUS HAOIIOJIaTh 32 XOJ0M
npolecca, CaMOCTOSITENIbHO TMPOTHO3UPOBATH €ro pe3yibTaT, (OpMyIupoBaTh
00001IeHHs W BBIBOJBl  OTHOCHUTEIBHO  JOCTOBEPHOCTH  PE3YJIHTATOB
UCCJIEI0BAaHUS, COCTABIATh 00OOCHOBAHHBIN OTYET O MPOJIETaHHOM padoTe;
npuoOpeTaTh  OMBIT  YYEHUYECKOM  HMCCIEeNOBAaTEIhCKOM U MPOCKTHOM
NESTENBHOCTU, TIPOSIBIISITH CIIOCOOHOCTh WM TOTOBHOCTH K CaMOCTOATEIBLHOMY
MOMCKY METOJIOB PEUIEHUs MPAaKTHUYECKUX 3a/ad, MPUMEHEHHUIO PpPa3IN4HbIX
METOA0B MO3HAHHS.

Pabora ¢ unopmanmeii:

OpUEHTHPOBATHCS B PA3IMYHBIX MCTOUYHMKAX MHGOpMALMK (HAYYHO-TIOMYJISIpHAS
JAUTEpaTypa XUMHUYECKOTO COJIEpKaHMs, CIPAaBOYHBIE MOCOOUSA, PECYpChI
WNHuTepHera), aHanu3upoBaTh HMHGOPMALMIO PA3JIUYHBIX BUAOB U  (opM
IpeCTaBIICHUS, KPUTUYECKU OLICHUBAaTh eé JIOCTOBEPHOCTD U
HENPOTUBOPEYHNBOCTS;

(opMynupOBaTh 3aMpoChl M NPUMEHATh pPa3IMYHbIE METOJAbl NPU MOHUCKE U
otbope wuHOpManKMK, HEOOXOJAMMOW IS BBIMOJHEHHS Y4YeOHBIX 3aaad
OIpeAEIEHHOTO TUIA,

npuoOpeTaTb  OMBIT  HMCHOJB30BaHUS  MHPOPMAIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUN U Pa3INYHbIX IOUCKOBBIX CHCTEM;

CaMOCTOATEILHO BBIOMPATh ONTHUMANbHYIO (POpMY IpeacTaBiIeHHUs] MH(pOpManuu
(cxeMsl, rpauKu, TMarpaMMbl, TaOJIULIbI, PUCYHKH U JIPYTHUE);

UCIIOJIb30BaTh HAYYHBIN SI3bIK B Ka4€CTBE CPEIACTBA IPHU padOTe C XUMHUYECKOU
uHpopMaIMeil: TPUMEHITh MEXIpeAMETHbIE ((U3NYECKue U MaTEeMaTUYECKHUE)
3HAKW UCHUMBOJIBI, (DOpMYITbI, a00OpeBUATYPBI, HOMEHKIIATYPY;



HCIIOJIB30BaTh u HpeO6pa30BI>IBaTL 3HAaKOBO-CHMUMBOJIMYCCKHC cpecacrBa
HarJsiaHOCTH.

KoMMyHHUKaTHBHBIC YHMBEpPCAJbHbIC y4eOHbIC ACHCTBHUSA:

3a/1laBaTh BOIPOCHI IO CYIIECTBY OOCYXJaeMOM TeMbl B XOJE JAualora
W/WIU JTUCKYCCUH, BBICKA3blBaTh HJEH, (POPMYyIHMpPOBaTH CBOM MPEAJIOKEHUS
OTHOCHUTEJILHO BBINIOJHEHUS MTPEUIOKEHHON 3a1a4H;

BBICTYyNIaTh C TIPE3EHTAlMEN pe3yJbTaTOB II03HABATEIBHOM JEATEIBHOCTH,
IIOJIYYEHHBIX  CAMOCTOSATEIIBHO WA COBMECTHO CO CBEPCTHHKAaMH IIpU
BBINIOJIHEHUH  XUMHUYECKOIO  JKCIIEPUMEHTA, MPAaKTUYECKOW padoThl 1O
UCCIIEJOBAHUIO CBOMCTB M3y4YaeMbIX BEILECTB, pealu3aliu y4eOHOro MpOeKTa
U (QopMyIMpOBaTH BBIBOJBI 10 pe3yjibTaTaM IPOBEIEHHBIX HCCIIEIOBAHUN
nyTEM COTJIaCOBAaHUS MO3UIINI B X0€ 00CYXIEHUS U 0OMEHA MHEHUSIMHU.

PeryisiTuBHBIe YHUBeEpCAJbHbIE yueOHbIE AelHCTBHA

CaMOCTOSATENILHO IUIAHUPOBATh M OCYIIECTBIATH CBOI  TO3HABATEILHYIO
NEeSATENHHOCTD, OMpeneNsis e€ IMeNMu W 3aJadd, KOHTPOJIHUPOBAaTH M TIO0 Mepe
HEOOXOJUMOCTH KOPPEKTUPOBATH MPEAJaraeMblid ajaropuT™M JEHUCTBUI MpH
BBITIOJITHEHUH YYE€OHBIX M HCCIEJOBATENIbCKUX 3a7ad, BbIOMpaTh Haubolee
3¢ GdEeKTHBHBIN CMOCO0 WX pEHIeHHS C Y4ETOM TMOJIYYCHHs] HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKITUIX;

OCYUIECTBJISITh CAMOKOHTPOJIb CBOEH NEATEILHOCTH HAa OCHOBE CaMOaHallu3a U
CaMOOIICHKH.

IIpeamMeTHbIE pe3yabTaThI
10 kaace

[IpenMeTHbIe pe3yabTaThl OCBOEHUS Kypca «OpraHuueckas XHMHsS» OTPaXaroT:
c(hopMHUPOBAaHHOCTH MpEICTaBICHUI 0 XAMUYECKOU COCTABJIAIOIICH
€CTECTBEHHO-

HAYYHOM KapTUHBI MHUpPA, POJIM XHUMHUM B IIO3HAHWUU SIBJICHUN NPUPOJBI, B
GbOpMUPOBAaHUY MBIIUICHUS H  KYJIbTYpPhl JUYHOCTH, €€ (YyHKIIMOHAIBHOM
IPAaMOTHOCTH, HEOOXOAUMOW JUIsi  pelieHdus  NPaKTHUUYEeCKUX  3aJad W
AKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3JI0POBbIO U MPUPOIHON
cpene;

BJIQJICHUE CHUCTEMOU XAMHUYECKUX 3HAHWH, KOTOpas BKJIFOYAET:
OCHOBOTIOJIATAIOIINE TOHITUS (XMMUYECKUH JJIEMEHT, aToM, JJIEKTPOHHAas
o0oj0YKka  aroMa, MOJCKYJa, BaJCHTHOCTh,  JJIEKTPOOTPHUIIATCIBHOCTD,
XUMHYECKasl CBA3b, CTPYKTypHas ¢opmyia (pa3BEpHyTas U COKpaIIEHHAas), MOJIb,
MOJISIpHAsE Macca, MOJIIPDHBIM OO0BEM, YriIepOAHBIM CKeleT, (PyHKIHOHATbHAS
rpynmna, pajadkaig, HW30Mepusi, HU30MEpbl, TOMOJOTMYECKUW psj, TOMOJIOTH,
YTJIEBOJOPO/IbI, KUCIOPOJ U a30TCOACPKAIIUE COCTUHEHUS], MOHOMED, MOJIMMED,
CTPYKTYpPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIC COEIUHEHHUs); TEOPUU U 3aKOHBI



(Teopus cTpoeHMs opraHmdeckux BemiecTB A.M. BytinepoBa, 3akoH coxpaHECHHS
Macchl  BCIIECTB);  3aKOHOMEPHOCTH, CHUMBOJIMYECKHH  SI3BIK  XHMHH,
MHUPOBO33PCHYCCKUE 3HAHUS, JICKAIIMEC B OCHOBE IOHMMAHHUSA NMPUYMHHOCTH H
CUCTEMHOCTH XUMHWYECKHX SBJICHWH, (DAKTOJIOTMYECKUE CBEJCHHUS O CBOWMCTBAX,
COCTaBe, MOJIYYCHHH W O€30MacHOM HCIOJIb30BAaHUU BKHEHIIIMX OPraHMYECKUX
BEIIECTB B OBITY ¥ IPAKTUYECKOM JCSITEILHOCTH YEIIOBEKA,

c(OPMHPOBAHHOCTh YMEHWI BBISBIATH XapaKTePHbIE TPU3HAKA TIOHITHH,
yCTaHABIIMBaTh  HUX B3aUMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOIIINC
MOHSATHS TIPH OINHMCAHUW COCTaBa, CTPOCHHMS W TPEBpAICHUNA OpPraHUYECKUX
COCJIMHCHUI;

chOpMHUPOBAHHOCTh ~ YMCHHMH  HCIIOJIB30BaTh  XUMHUYECKYIO CUMBOJIUKY
JUISL COCTaBJICHHSI MOJICKYJIIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOMH, COKpAIIEHHOM)
dbopMyJT OpPraHMYECKUX BCIIECTB M YpPaBHCHHWH XUMHUYCCKHUX PEAKIUH,
U3TOTABJIMBATh MOJICIIM MOJICKYJI OPTraHUYECKUX BEIICCTB JUIS WJUTFOCTPAIIMHM KX
XUMHUYECKOTO U TIPOCTPAHCTBEHHOTO CTPOCHUS,

c(hOpPMHPOBAHHOCTh YMEHUW YCTaHABIWBATH TMPUHAIJIC)KHOCTh HM3yUEHHBIX
OPTraHWYECKUX BEIIECTB IO HMX COCTaBy W CTPOCHHUIO K OMPEACIEHHOMY
KJIacCy/TpyIIe

COeMHEeHUH (YrIeBOJOPOJIbI, KHCIOPOJ M a30TCOAEpXKAIIUe COeAUHEHUS,
BBICOKOMOJIEKYJISIPHBIE COSTMHEHMS), JaBaTh UM Ha3BaHUS MO CUCTEMATUYECKOM
HoMeHknarype (IUPAC), a Takke NpuBOIUTH TPUBHATIHHBIC HA3BAHHS OTIEIBHBIX
OpPraHMYECKUX BEIIECTB (ITWUJICH, MPOIMUJIEH, alleTUICH, STUICHIJIMKOIb, TIUIEPHH,
dbenHo, popManbaeTuI, aeTaabaeTHI, MypaBbUHAS KUCIOTA, YKCYCHAs KHCJIOTA,
OJICMHOBAash KHUCJIOTAa, CTEapUHOBAs KHWCJIOTa, TJIIOKO3a, (PyKTO3a, Kpaxmall,
LEJUTI0J103a, TJIMIIMH);

c(hOPMHPOBAHHOCTh YMEHHUS ONPEAENsATh BHUIBl XUMHUYECKOM CBSI3U B
OpraHUYEeCKUXCOCAUHEHUSX (OJIMHAPHBIE U KPATHbIE);

cOPMUPOBAHHOCTh yYMEHHUS TMPUMEHATH TIOJIOKEHUS TEOPUU  CTPOCHUS
oprannueckux BeniectB A.M. bytieposa /st 00bsICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHS MaCChl BEILIECTB,;
c(hOpMUPOBAHHOCTh YMEHUN XapaKTepHU30BaTh COCTaB, CTpPOEHUE, (PU3HUYECKUE U
XUMUYECKUE CBOMCTBA THUIMWYHBIX MPEJCTABUTEICH pa3IMYHBIX KJIACCOB
OpraHUYECKUX BEIIECTB (METaH, 3TaH, YTHJICH, MPOMUJICH, alleTUJIeH, OyTaarueH-
1,3, metunOyTtagueH- 1,3, 6€H3011, METAHOJ, ATAHOJI, STHJICHIIUKOJb, TJUIICPHH,
denou, aneranbAeTu]l, MypaBbHHAs M YKCYCHas KHUCJIOTHI, TJIIOKO3a, Kpaxmal,
LEJUII0JI03a, AMHUHOYKCYCHAsi KHCJIOTa), WLIIOCTPUPOBATh T'€HETHMUYECKYIO CBA3b
MEXJYy HUMU YPaBHEHUSMHU COOTBETCTBYIOIIMX XWMHUYECKHX PEAKIUN C
UCIOJIb30BAaHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpMUPOBAHHOCTh YMEHHSI XapaKTepHU30BaTh MCTOUYHUKHU YTIEBOJOPOIHOTO
Ceipbsi (He(dThb, MNPUPOAHBIM Ta3, Yrojib), CHOCOOBI HUX TMEpepadOTKu U
MPAKTUIECKOE PUMEHEHHE TIPOAYKTOB MepepadOTKH;

c(hOpPMHPOBAHHOCTh ~YMEHUW TPOBOAWTH BBIYUCICHHS IO XUMHUYECKUM



ypaBHEHHIM (Macchl, 00bEMa, KOJIMYECTBA MCXOIAHOTO BEIIECTBA HWIIM MPOIYKTa
peaklMM MO M3BECTHHIM  Macce, O0BbEMY,  KOJMYECTBY  OJHOTO W3
HCXOJIHBIX  BEIIECTB WUJIW MPOAYKTOB PEAKIUN);

c(hOpMUPOBAHHOCTh YMEHMM BJIaJIETh CUCTEMOM 3HaHUN 00 OCHOBHBIX METOJaX
HAy4YHOTO0 T[IO3HAHUS, HCIOJIb3YyeMbIX B XUMHUU TIPU HM3YUYCHUH BEIIECTB U
XUMHUYECKHX SIBIICHUI (mabmroieHue, W3MEPEHHUE, AKCIIEPUMEHT,
MOJICIMPOBAHUE), UCIIOIB30BaTh CUCTEMHBIE XUMUUYECKUE 3HAHUS JJIs MPUHSATHUS
pelIeHU B KOHKPETHBIX dKU3HEHHBIX CUTYalIMIX, CBI3aHHBIX C BEIIECTBAMU U UX
IPUMEHEHUEM;

chOpMHPOBAHHOCTh ~ YMEHHUN  COONIOaTh  TpaBWIA TOJIB30BAHUS
XUMHUYECKOM MOCY/I0O M J1abopaTOpHBIM O0OpYyIOBAaHMEM, a TaKXkKe IpaBUia
oOpalieHusi ¢ BEIIeCTBAMH B COOTBETCTBUM C MHCTPYKIHUSMH IO BBITIOJHEHUIO
71a00paTOPHBIX XUMUYECKHUX OIBITOB;C(HOPMUPOBAHHOCTh  YMEHHUM
IJIAaHUPOBATh u BBITIOTHATh  XMUMHUYECKUM

SKCIEPUMEHT (TIpeBpalleHus] OpraHUYeCKUX BEUIECTB TMpPU HArpeBaHUH,
MOJIy4YEHUE OTUJIEHAa W U3YYEHHE €ro CBOWMCTB, KauyeCTBEHHBIE PEAKIIUU
OpraHWYECKUX BEIICCTB, JCHATYyparusi OCIKOB TIpW HarpeBaHUU, IIBETHHIC
peaknuu OEJIKOB) B COOTBETCTBHM C IMPaBWJIAMU TEXHUKH O€30MaCHOCTH IPHU
oOpalieHny ¢ BEIECTBAMU U JIaDOPAaTOPHBIM OOOPYIOBAHUEM, MPEACTABISAThH
pe3yNbTaThl XMMHUYECKOTO JKCIIepuMeHTa B (opme 3amucu ypaBHEHUU
COOTBETCTBYIOIIMX pPEAKIUA U (POpMYIUPOBATH BBIBOJALI HA OCHOBE JTHUX
pe3yIbTaTOoB;

chOpPMHPOBAHHOCTh  YMEHHH  KPUTHYECKH  aHAJU3UPOBATH  XUMHYECKYIO
uH(pOpMAIINIO, TMOTYy4YaeMyK0 W3 pPa3HbIX HCTOYHUKOB (CpEICTBA MacCOBOM
uHpopmaruu, MUHTEpHET U IpyTuXx);

c(hopMUPOBAHHOCTH YMEHUU co0oaaTh MpaBuia DKOJIOTUYECKHU
IEJIeCO00pa3HOTO0 TOBENCHUS B OBITY M TPYAOBOM NEATETLHOCTH B IEISIX
COXpPaHEHUSI CBOETO 3J0POBbSl U OKPYKAIOWIEW MPUPOJHOW CpeAbl, OCO3HABATH
OTMAaCHOCTh BO3JCHCTBUS Ha KMBBIE OPraHU3MBI ONPENETEHHBIX OPTaHUYECKUX
BCIIIECTB, MOHUMAas cMbIca moka3arens I1JIK, moscHsATe Ha mpumepax crocoObl
YMEHBIIICHUS] W MNPEIOTBPALEHUS WX BPEAHOTO BO3ACHCTBUS HA OPraHU3M
YEJIO0BEKA;

JUIsT OOy4YaroUIMXCs C OrPaHUYEHHBIMH BO3MOXKHOCTSIMHU 3JI0POBbSI: yMEHUE
NPUMEHSTh 3HaHUS 00 OCHOBHBIX JIOCTYIHBIX METOJAX MO3HAHUS BEIIECTB W
XUMUYECKUX SIBICHUN;

JUISL CIICTIBIX M CIA0OBUSIIMX OOY4YaIONIMXCS: YMEHHE MCIO0JIb30BaTh PelbedHO
TOYCUYHYIO cUcTeMy 00o3Hauenuii JI. bpaiins aisa 3anucu xumudeckux Gopmyi.

11 kaacce

[IpeameTHbIe pe3ynbTaThl OCBOEHUs Kypca «OO0Ias u HeopraHu4ecKas XUMUs»
OTPAXKAKOT:
c(hOpMUPOBAHHOCTh  MPEJCTABIICHMI: O  XMMHYECKOW  COCTaBIAIOLIEH



€CTECTBEHHO-HAYYHOW KApTUHBI MHpPA, POJM XUMHU B TO3HAHWU SBJICHUU
npuposbl, B  (HOPMHUPOBAHMHM MBINUICHUS W KYJIbTYpbl  JIMYHOCTH, €&
(YHKIIMOHAJIBHOM TPaMOTHOCTH, HEOOXOJMMOW JUIsi pelieHUs] MPaKTHISCKUX
3a71a4 ¥ DKOJIOTHYECKHM OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3J0POBbIO M
IIPUPOJHOM Cpelie;

BJIaJICHHE CHUCTEMOM XUMHYECKHUX 3HAHWH, KoTopas BKJTIOYAET:
OCHOBOIIOJIAraoNIue MOHATHS (XUMHUYCCKUN 3JEMEHT, aTOM, M30Tom, S-, p-, d-
AJICKTPOHHBIE OpOWTAIXM aTOMOB, HOH, MOJICKYyJia, MOJb, MOJISIPHBIH OO0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTh, CTETIEHb OKUCIICHUS, XUMUYECKasi CBS3b
(koBaJieHTHAasl, WOHHAs, METAJJIMYecKas, BOJOPOJHAs), KpHUCTAIMYeCKas
peLIE€TKA, TUIIBI XUMUYECKUX PEaKIUui, pacTBOpP, DJICKTPOIUTHI, HEAIEKTPOIUTHI,
AJIEKTPOJUTHYECKAST JIUCCOIMAIUSA, OKHUCIUTENIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKOW peakIuy, XUMHUYECKOE PABHOBECHE); TCOPUM W 3aKOHBI (TEOpHs
BJICKTPOJIUTUYECKON JUCCcoOuMannu, rnepuoauueckun 3akoH .M. Menneneesa,
3aKOH COXPAHEHUS MAacChl BEILIECTB, 3aKOH COXPAHEHUS U MPEBPALICHUS YHEPTUU
P XUMUYECKUX PEaAKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKUN S3bIK XHUMHH,
MHUPOBO33PEHUYECKUE 3HAHMUS, JIEKAIIME B OCHOBE NMOHMMAHUA NPUYUHHOCTH M
CUCTEMHOCTH XMMHUYECKUX SIBICHUM, (haKTOJOTMYECKUE CBEJCHHUS O CBOMCTBAX,
COCTaBe, MOJYYCHUH U 0€30MMacHOM UCIOIb30BaHUN BaXKHEHUIITUX HEOPTaHUUECKUX
BEILECTB B OBITY U MPAKTUUECKON JIESITEILHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHUM BBISBISATH XapaKTEpHbIC TMPU3HAKU TOHATHM,
yCTaHABIMBATh  HX B3aUMOCBSI3b, HCII0JI30BaTh COOTBETCTBYIOIIINE
MOHATHS IMPU OMIMCAHUU HEOPTaHUYECKHUX BEUIECTB U UX MPEBPAILICHUN;

c(hOPMHPOBAHHOCTh ~ YMEHHHA  HUCIIOJIB30BaTh  XUMHYECKYI0  CHMBOJIHKY
JUISE  cocTaBlieHHs (OpMYJ BEIIECTB WM YPAaBHCHHM XHMHYECKUX PEAKIUH,
cucremarndeckyro HomeHkiarypy (IUPAC) w TpuBHaibHBIE Ha3BaHWS
OTZIENIbHBIX HEOPTraHMYECKUX BEHIECTB (yrapHbIM ras3, YIJIEKUCIbIM ra3, aMMUak,
raméHas U3BeCTb, HETalI€Hasi U3BECTh, MUThEBAS COJIA, TUPUT U JIPYTHUE);
c(hOpPMHPOBAHHOCTh YMEHHM OMpPENENsATh BaJCHTHOCTh U CTENEHb OKHUCICHUS
XUMUYECKUX 3JIEMEHTOB B COEAUHEHUSX PA3JIUYHOTO COCTAaBa, BUJ XUMHUUYECKOUN
CBSI3U (KOBAJICHTHAs, HOHHAS, METAJUIMYECKasl, BOJOPOJIHASI) B COEIUHEHUSIX, TUII
KPUCTAJIIMYECKOW PEIIETKH KOHKPETHOrO BelllecTBa (aTOMHAas, MOJEKYJspHas,
MOHHAsA, METAJUIMYECKas ), XapaKTep CpeAbl B BOJAHBIX PACTBOPAX HEOPTaHUYECKUX
COCJIMHCHUH;

c(hOpMHPOBAHHOCTh YMEHHUI yCTaHaBIMBATh MPUHAIICKHOCTh HEOPTAHHMUYECKUX
BEIIECTB 10 UX COCTABY K OMPENEIEHHOMY KJacCy/TpyIie cOeIMHEHU (TPOCThIe
BEIIECTBA — METAJIJIbl M1 HEMETAJUIbl, OKCHUJIbI, OCHOBAHUS, KUCIIOThI, aM(pOTEPHbIE
TUAPOKCHUIBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHUN paCKphIBaTh CMBICI TEPUOAMYECKOTO  3aKOHa
JN.W. MenngeneeBa W JEMOHCTPUPOBATH €0  CHUCTEMATHU3UPYIOIIYIO,



O00BSCHUTETFHYIO U IPOTHOCTUYECKYIO (DYHKITNU;

c(hOpMHUPOBAHHOCTh YMEHHH XapaKTepHU30BaTh 3JIEKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKUX 3JieMeHTOB 1-4 mepuojsioB Ileproanyueckoil CUCTEMBl XUMHUECKUX
anementoB JI.M. MeHnesneeBa, HCIOIB3YSA TOHATHSA «S-, P-, d-3IEKTPOHHBIC
opOuTamn,

«QHEPreTUYECKHUEe YPOBHU», OOBICHATH 3aKOHOMEPHOCTH HM3MCHECHHUS CBOWMCTB
XUMHYECKMX DJJIEMEHTOB W MX COCJMHEHUW 10 TepuojiaM U Tpynmnam
[lepnoanueckoit cucteMbl XuMHYECKUX diieMeHTOB [[.1. MeHnneneena;
c(hOpMHUPOBAHHOCTh YMEHHUH XapaKTepHU30BaTh (OMHUCHIBAThH) OOIIHME XUMHUYECKHE
CBOMCTBA HEOPraHMYECKMX BEIIECTB PA3JIUYHBIX KJIACCOB, IMOJTBEPXKIATh
CYIIECTBOBAHUE T€HETUYECKOU CBSI3U MEXTY HEOPraHUYECKUMU
BEIIIECTBAMUC MOMOIIbIO YPABHEHUI COOTBETCTBYIOIIMX XUMUYECKUX PEaKIIUM;
chOPMUPOBAHHOCTh YMEHHUS  KJIACCU(PUIIMPOBATH  XUMHYECKUE  PEAKIIUU
0 pa3IMYHBIM TMpU3HAKaM (YHUCIYy M COCTaBYy pearupyromux BelIeCTB,
TEIJI0BOMY A(PdeKTy peakiuu, U3MEHEHUIO CTEeNeHEeW OKUCICHHS 3JIEMEHTOB,
00paTUMOCTH PeaAKIIMU, YIACTHIO KaTalln3aTopa);

c(hOpMUPOBAHHOCTh YMEHUM COCTABJISITh YPABHEHUS PEAKIIUN PA3IUUYHBIX THUIIOB,
MOJIHBIE U COKpAIIEHHBIC YPaBHEHMSI PEAKIUMA HMOHHOTO OOMEHa, YYMThIBas
YCJIOBUS, IPU KOTOPBIX 3TU PEAKIUUA UAYT A0 KOHIIA;

cOpMUPOBAHHOCTb  YMEHUW  MPOBOJUTH  PEAKIMHU,  MOATBEPKAAIOIINE
KAQUECTBEHHBI COCTaB PAa3JIMYHbIX HEOPraHWYECKUX BEUIECTB, PACIIO3HABATH
ONBITHBIM MIyTEM MOHBI, MPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPTraHUYECKHUX
BEIIIECTB;

cOpMUPOBAHHOCTb ~ YMEHUM  pacKpblBaTh  CYIIHOCTb  OKHUCIUTEIbHO-
BOCCTAHOBHUTEIIBHBIX PEaKIIMi MOCPEJCTBOM COCTaBJIEHUS JIEKTPOHHOIO OanaHca
3TUX PEaAKIINM;

c(hOpMUPOBAHHOCTh yYMEHUN OOBICHATH 3aBHCHMOCTh CKOPOCTH XHMHUYECKOM
peakIuyu OT pa3du4YHBIX (AKTOPOB; XapakKTep CMEIICHUS XHUMHYECKOTO
pPaBHOBECHS B 3aBUCUMOCTH OT BHelHero Bo3aeicTBus (npunuun Jle [larensbe);
chOpMHUPOBAHHOCTh  YMEHHH  XapaKTepHU30BaThb  XHUMHYCCKHE IIPOIIECCHI,
JIEXKAIIKME B OCHOBE MPOMBIILICHHOTO MOJIYYEHHUSI CEPHOM KHUCJIOThI, aMMHaKa, a
TaKkXe CPOPMHUPOBAHHOCTH MPEACTABICHUNA 00 OOMIMX HAy4YHBIX MPUHLMMNAX U
AKOJIOTMYECKUX MPOoOIeMax XUMUUECKOTO MTPOU3BO/ICTBA;

c(hOpMHUPOBAHHOCTbh YMEHUH MPOBOUTH BHIYUCIICHUS C UCITOIb30BAHUEM TTOHATHUS
«MaccoBas JIOJs BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHWH Ta30B IIPH
XUMUYECKUX PEAKIUSIX, MAacChl BEIIECTBA WIM 00bEMA Ta30B IO HM3BECTHOMY
KOJMYECTBY BEIIECTBA, MAcCe MM 00BEMY OJHOIO M3 YYaCTBYIOIIUX B PEaKIUU
BEIIIECTB, TEIUIOBOTO A(deKTa peakiuu Ha OCHOBE 3aKOHOB COXPAHCHMS MAacCChI
BEILIECTB, MPEBPAIICHUS U COXPAaHECHUSISHEPTHH;

c(hOpMHPOBAHHOCTh YyMEHHI  coOMIofaTh  TpaBWja IOJIb30BAHUS

XUMHUYECKON mocylold W JabopaTOpHBIM O00OpYJOBaHUEM, a TaKXkKe IpaBUIIa
oOpaleHuss ¢ BeleCTBAaMU B COOTBETCTBUU C MHCTPYKIUSIMU IO BBITTOJIHCHUIO



1a00paTOPHBIX XUMHUUECKHUX OIBITOB;

cOPMHPOBAHHOCTh ~ YMEHHUW IUIAHUPOBATb U BBINOJIHATH XUMUYECKHUM
AKCIIEPUMEHT (Pa3iloKeHHE NMEPOKCUAA BOAOPOJA B MPUCYTCTBUU KaTalIM3aToOpa,
ONpEJEICHUE CpEAbl PAcCTBOPOB BEIIECTB C IOMOIIBK YHHUBEPCAJIBHOTO
UH/IMKATOPa, BIMSHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHMUYECKOMN peakluy,
peaklMy MOHHOro OOMEHa, KaueCTBEHHbIE PEaKUUU Ha cyib(ar-, KapOOHAT- U
XJIOPU/I-AHUOHBI, HA KaTUOH aMMOHUS, PEIICHHE SKCIIEPUMEHTAIbHBIX 33]1a4 I10
temaM «Metaie» u «Hemetamnsl») B COOTBETCTBUM C IpaBUJIAMU TEXHUKH
0e3omacHOCTH IpHU OOpaIICHUH C BEIIECTBAMHU M JIA00PATOPHBIM 000PYJOBaHUEM,
OPEACTaBIATh PE3YNbTAThl XHUMHYECKOTO JKCIEpUMEHTa B (GoOpMe 3amucu
ypaBHEHUI COOTBETCTBYIOIIMX peakUUi U (OpMyIHpOBaTh BBIBOJBI Ha OCHOBE
ITUX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh ~ YMEHUH  KPUTHUYECKH  AHAIM3UPOBATH  XUMHUYECKYIO
UHPOpMAIMIO, MOJyYaeMyl0 U3 pa3HbIX HMCTOYHHUKOB (CpEeACTBa MAacCOBOM
KOMMYHUKaluu, IHTepHET U ApYyTHX);

c(hopMUPOBAHHOCTH YMEHUI coOroaaTh npaBuia JKOJIOTUYECKHU
eJ1IeCO00Pa3HOro0 MOBENEHUS B OBITY M TPYIAOBOH JEATEIHHOCTH B IEIAX
COXPAHEHUsI CBOErO 3JI0POBbSI M OKPYXKAIOLIEH NPUPOTHOM Cpeabl, OCO3HABATH
OMACHOCTb BO3JCUCTBHUS Ha >KUBbIE OPraHU3Mbl ONPECIEHHBIX BELIECTB,
noHuMasi cmbicn  mnokazarenss [IJIK, moscHsaTe Ha mnpumepax crocoObl
YMEHBIIEHUS] W MPEIOTBPAILCHHUS WX BPEOHOTO BO3JAEHCTBHUS HA OPraHu3M
4eJI0BEKa,

UIsE  00yYarouuxcsi ¢ OrpaHUYEHHBIMH BO3MOXXHOCTSMH 3JI0pPOBbSi: YMEHHE
OPUMEHATh 3HaHUS 00 OCHOBHBIX JIOCTYNHBIX METOJAX IO3HAHMS BEUIECTB U
XUMHUYECKUX SIBICHMI;

JUISL CHENbIX U CIabOoBUIAIIMX OOyUYaIOIIMUXCA: YMEHHE HCIOJIb30BaTh peibedHO
TOYEUYHYIO cUcTeMy 0003HaueHnuii JI. bpaiins mid 3anucu xumudeckux Gpopmyi.

BocniurarenpHpiii moTeHIMaNl y4eOHOro mpeaMera «XUMHS» COOTBETCTBYET
CIeNyIOUMM IIeJIeBbIM OpueHTHpaM PaOoueld mporpammbl BocnuTanus MOY
«Hxkenckas COLDy»:

IleneBble OPUEHTUPHI PE3YIHTATOB BOCIIUTAHUS HA YPOBHE CpPeAHEro oo1ero
o0pa3oBaHUs.

26.2.5.3.1. I'pax1aHCKO-TTATPUOTUYECKOE BOCTIUTAHUE:

3HAIOMIMI M JOOAIIMKA CBOKO MAlyl0 pPOJAUHY, CBOM Kpal, WMEOIUN
npeacTaieHue o Pogune - Poccun, ee TeppuTOpUH, paclioioKeHUU;

CO3HAIOLIMN TMPUHAUICKHOCTh K CBOEMY Hapoay M K OOIIHOCTH TpaxkKIaH
Poccun, npossnsrommii yBaxeHUe K CBOEMY U IPYTUM HApOJaM;

[IOHMMAIOIIUNA CBOKO COIPUYACTHOCTh K IPOLUIOMY, HACTOAIIEMY U
OynyiiemMy poaHoOTo Kpasi, cBoeit Pogunsl - Poccuu, Poccuiickoro rocynapcrsa;

NOHUMAIOIIMN  3HAYEHHE TPaXJAHCKUX CHMBOJIOB (TOCYJapCTBEHHAs
cUMBOJIMKa Poccum, cBOEro pervoHa), MpazIHUKOB, MECT IOYUTAHUS TI'EpOEB U
3alMTHUKOB OTeuecTBa, MPOSIBISAIONINN K HUIM YBa)XKEHUE;

MMEIOIIMI TNEPBOHAYAIbHBIE NPEACTABICHUS O IPaBaxX U OTBETCTBEHHOCTH



YeJioBeKa B OOIIECTBE, TPAXKIAHCKUX MpaBaxX U 00sI3aHHOCTSIX;

NpUHUMAIOIIMKA  y4yacTMe B JKHM3HM  Kiacca, 00I11eo0pa3oBaTesibHON
OpraHu3alliy, B JOCTYITHOM MO BO3PACTy COLMATILHO 3HAYMMOM I€SATEIbHOCTH.

26.2.5.3.2. JlyXOBHO-HPaBCTBEHHOE BOCIIUTAHUE:

YBOXKAIOIIUN JTYXOBHO-HPAaBCTBEHHYIO KYJIBTYPY CBOEM CEMbH, CBOETO
HapoJa, CEMEWHBbIE [IEHHOCTH C YYE€TOM HAlUWOHAIBHOM, PEIUTHO3HOU
PUHA/JIEKHOCTH;

CO3HAIOIIMM I[EHHOCTh KaXJIOW YEJIOBEYECKOW JKU3HHU, NPU3HAKOIINN
UHAUBUAYAJIbHOCTh U JIOCTOMHCTBO KaXK/I0T'0 YEJIOBEKA;

N00poKeIaTeNIbHbINA, IPOSBIIAIONINI CONEPeKUBAHUE, TOTOBHOCTh OKa3bIBaTh
MIOMOIIb, BBIPAXKAIONTUN HENPUATHE TMOBEJCHUS, MPUYUHSIOMET0 (HU3UYECKUN U
MOPAJIBHBIN BPEA IPYTUM JIFOASIM, YBAXKAIOIINI CTapIINX;

VYMeromuii OeHUBaTh MOCTYIIKH C MO3UIIMU UX COOTBETCTBHSI HPABCTBEHHBIM
HOpMaM, OCO3HAIOIUI OTBETCTBEHHOCTh 32 CBOU IOCTYIIKH.

Brnaneromuii mpeacTaBieHUsIMU O MHOTOOOPA3HH SI3bIKOBOTO U KYJIbTYPHOTO
npoctpaHcTBa Poccun, umeronuii nepBoHayaaibHbIe HABBIKU OOIIEHUS C JIIOJIbMU
Pa3HbBIX HAPOJOB, BEPOUCIIOBEIaHUI.

Co3Haromnii HPaBCTBEHHYKD U 3CTETHYECKYIO LIEHHOCTh JIUTEpaTypHl,
POJIHOTO $13bIKA, PYCCKOTO SI3bIKA, MPOSIBISIOIMNA HHTEPEC K YTEHHUIO.

26.2.5.3.3. DcreTnyeckoe BOCIUTAHUE:

CIIOCOOHBIM BOCIPUHUMATh W YYBCTBOBATh IMPEKPACHOE B OBITY, MPUPOJIE,
HCKYCCTBE, TBOPUECTBE JIFOJIEH;

MPOSIBISIIOIIMN  HMHTEPEC W yBAXEHHWE K OTEYECTBEHHOM MW MUPOBOMU
XyJI0’)KECTBEHHOM KYJIbTYPE;

MPOSIBIISIIONIMN  CTPEMIICHME K CAMOBBIPAXXEHUIO B Pa3HbIX BUAAX
XYJI0’)KECTBEHHOM JI€ATEIbHOCTH, UCKYCCTBE.

26.2.5.3.4. ®uznueckoe BOCMUTAaHUE, (DOPMUPOBAHHUE KYJIbTYpPbI 310pPOBbI U
AMOIIMOHAIILHOTO OJIArONONyYHs:

OCpeXKHO OTHOCSIIUUCS K (PU3UYECKOMY 3JI0POBBIO,  COOIIOJAIOIINI
OCHOBHBIE TpaBMJIa 30POBOTO M O€30MacHOr0 AJisi cedsl M IPYruX JroAei odpasa
’KU3HHU, B TOM YUCIIE€ B HH()OPMALIMOHHOHU CpeJie;

BIAJCIONINII OCHOBHBIMM HABBIKAMHM JIMYHOM M OOIIECTBEHHON TUTHEHBI,
0e30MacHOro NoBeACHUs B ObITY, IPUPOJIE, OOIIECTBE;

OPUECHTUPOBAHHBIA Ha (U3NYECKOE pPAa3BUTHUE C YYETOM BO3MOXKHOCTEH
3JI0pOBbsI, 3aHATUS (PU3KYIBTYPOU U CIIOPTOM;

CO3HAKOIIMNA Y NPUHHUMAIOIMIMKA  CBOK  IIOJIOBYK)  [PUHAJIECKHOCTD,
COOTBETCTBYIOIIME €M TMCHUXOo(U3nueckue U TOBEIECHYECKHE OCOOEHHOCTH C
y4€TOM BO3pacTa.

26.2.5.3.5. TpyioBoe BOCIIUTaHUE:

CO3HAIOLIMI HEHHOCTh TPY/1a B )KU3HU YEJIOBEKA, CEMbH, OOILIECTBA;

MPOSIBISIIONIMN YBOXKEHUE K TPYAY, JHOJM Tpyna, OEpeKHOE OTHOLIEHUE K
pe3ysbTaTam Tpyja, OTBETCTBEHHOE OTPEOICHUE;

MPOSIBIISIIOUIMI MHTEPEC K pa3HbIM MPOQECCUsim;

YYacTBYIOIIMA B pa3IMYHbIX BUJAX JOCTYIHOIO II0 BO3pacTy TpyAa,
TPYZIOBOM JEATEIBHOCTH.



26.2.5.3.6. DKOIOrnYeCcKOe BOCIIUTAHUE:!

MOHUMAIOIIUN [IEHHOCTh TPHUPOAbI, 3aBUCUMOCTb KU3HU JIIOACH OT MPUPOIBI,
BJIIMSIHUE JIIOJIEN HA IPUPOJTY, OKPYKAIOIIYIO CPEY;

MPOSIBIISIONINN JTI000Bb M OCPEKHOE OTHOIICHHWE K MPUPOJE, HEIPHUATHE
NENCTBUM, MPUHOCAIIUX BPEJl TPUPOJIE, OCOOCHHO KMBBIM CYIIIECTBAM;

BBIPAKAIOIIMI TOTOBHOCTH B CBOEM  JEATEIBHOCTH NPHUACPKUBATHCA
9KOJIOTUYECKUX HOPM.

26.2.5.3.7. lIleHHOCTH Hay4YHOT'O TO3HAHUS:

BBIPAKAIOMINI MO3HABATEIbHbIE MHTEPECHI, AKTUBHOCTb, JIFOOO3HATENbHOCTh
U CaMOCTOATENIBbHOCTh B MO3HAHWM, UHTEPEC M YBAKEHHE K HAYYHBIM 3HAHUSM,
HayKe;

o0JafaonMii  MepBOHAYAIILHBIMUA ~ TPEJICTABICHUSIMU O MPUPOIAHBIX H
COLIMAJIBHBIX O00BEKTaX, MHOrooOpa3uu OOBEKTOB U SBJIEHUN NPUPOJBI, CBA3U
YKUBOM Y HE)KUBOU MPUPOJIBI, O HAYKE, HAYYHOM 3HAHUU;

UMEIOIIMNA. IEPBOHAYATILHBIE HABBIKW HAOIIOICHUM, CUCTEMAaTU3AINH U
OCMBICJIEHUS OTbITA B €CTECTBEHHO-HAYYHON U TYMaHUTApHOU 00JaCTAX 3HAHUN



TemaTuuyeckoe NVIAHUPOBAHUE

10 kaacc
KonuyecTBo yacos
Ne /it HaumeHoBaHue pa3ienoB u K 0 DJleKTpOoHHbIe (LM (pPOBbBIE)
B TeM MPOrpaMMBbl Bcero OHTPOILHLIC paKTiiecKue oOpa3oBaTe/ibHbIE PeCypChl
padoThI padoTbI
Paznen 1. TeopeTuueckue 0OCHOBbI OPraHU4eCcKOi XUMHH
[IpenMer opraHu4eCcKOr XUMUH. https://academy-
11 Teopus cTpOeHUS OPraHUYECKUX 3 0 0 content.apkpro.ru/lesson/a9f3d191-
coenuHenunit A. M. byrneposa Sele-4e24-ac02-efb16fad49f6a
Wroro mo pazneny 3
Paznea 2. YrieBoaopoanbl
IIpesenbHEIE YrIeBOAOPOIB — https://academy-
2.1 aﬂri(aim r AIOPOAL 2 0 0 content.apkpro.ru/lesson/258ddc06-
ec23-473c-b3d7-ed82fcaddd02
HenpenenbHble yrieBoaopoasl: https://academy-
2.2 aHKe};i AKa HZLH anKIEHS ' 6 0 1 content.apkpro.ru/lesson/4038171e-
i o i 4158-4bd1-ae98-18dc1cfb9399
https://academy-
2.3 ApoMaTHiecKHe yrieBoaopobl 2 0 0 content.apkpro.ru/lesson/d86d7d00-
d5b4-491d-aded-c3ddal9feefd
IIpupoaHble HCTOYHUKN
24 YTJIEBOJIOPOIOB U UX 3 1 0 https://lesson.edu.ru/04/10
nepepaboTka
Wroro mo pazneny 13
Pasnen 3. Kuciaopoacoaep:xamue oprannyecKue coelMHeHust
https://academy-
3.1 Cnuptsl. @enon 3 0 0 content.apkpro.ru/lesson/5439¢18b-
7440-4b6f-bf84-c04fad71694f
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Anpnerunpl. KapooHoBbie https://academy-
3.2 A HC. P 7 0 1 content.apkpro.ru/lesson/8664b319-
KHCIIOTEI. CIIOKHBIC SUPbI 0ba3-4945-b076-ch7ae5858b90
https://academy-
3.3 YraeBobl 3 1 0 content.apkpro.ru/lesson/709ce43a-
deb6-4281-963b-01d2e212d4d0
Hroro no pazneny 13
Paznes 4. A3oTcoaepskaiiue OpraHnyecKue coeIMHeHus
https://academy-
4.1 AMuHBL. AMHUHOKHUCIOTHI. beakn 3 0 0 content.apkpro.ru/lesson/0c608a59-
4c69-4481-839e-9205f201b73e
Hroro o pazneny 3
Pa3zges S. BbicokoMOJIeKYJJIsIPHBIE COEIMHECHUSA
51 ITnactmaccel. Kayuyku. BonokHa 2 0 0 https://lesson.edu.ru/04/10
Wroro no pazneny 2
OO0r111ee KOJMYECTBO YacOB 10 IPOrpamMme 34 2 2

TemaTuuyeckoe NJIAHUPOBAHUE

11 kaacc
Ne n/mm HaumenoBanue pa3aesioB u TeM KoanuecTBo yacos DJIeKTpOHHbIe (M (pOBLIE)
NMPOrpaMMBsl Bcero KonTpoabHbie IpakTHueckne padoThl | 00pa3oBaTeIbHBbICPECYPCHI
padoThl
Paznea 1. IloBTopenue (3 4)
OCHOBHBI€ KJIacChl OPraHMYECKUX U 3 1 https://lesson.edu.ru/04/10
HEOPraHWYECKUX BelecTB. [leproquaeckas https://lesson.edu.ru/04/10
CHCTEMa 3JIEMEHTOB M CTPOCHHEATOMa
Paznen 2. Teopernueckune ocHoBbI XuMuHM (36 4)
Crpoenne atoma. [lepronuiecknii 3aK0H 1 7 https://lesson.edu.ru/04/10
[IepuonnyeckasicucreMa XUMUYECKHX
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anemeHToB J[. 1. MenneneeBa

Crpoenue BemiectBa. MHOroobpasue 12 1 https://lesson.edu.ru/04/10

BEIECTB

XHUMHYECKHE PeaKIIUU 17 1 2
Paznen 3. Heoprannmueckas xumus (25 4)

Hemerannbt 10 1 1 https://lesson.edu.ru/04/10

Meraist 15 1 1 https://lesson.edu.ru/04/10
Pa3znen 4. Xumus v Ku3Hb (4 4)

| MerTo/p! MTO3HAHUS B XUMUU. 4 https://lesson.edu.ru/04/10

OO0111ee KOJIMYECTBO YaCOB 110 IPOrpaMMe 68 5 4

[IOKYMEHT MOAMWCAH 3MIEKTPOHHOM MOAMMCHIO

MYHULMMANBbHOE OBLUEOEPA3OBATE/IbHOE YYPEXXAEHMUE "MIKEACKAS 20.10.23 16:44
CPEAHASA OBLLEOBPA3OBATEJIbHASA LLKOJIA", bysikosa EneHa BnaavmnposHa (MSK)
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