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MMOACHUTEJIBHASA 3AIINCKA

OBILIASA XAPAKTEPUCTUKA YUYEBHOI'O ITPEJMETA
"3a cTpaHuiaMu yueOHUKA XUMUN"

VYuebnsiii mpeamer u3ydaercs B 11 kmacce, paccuutan Ha 33 waca (lu B
Hezlenm0). ba3oBeIM  y4eOHBIM MOCOOWEM IS HM3YYCHHS TpPEeAMETa SBISETCS
yueOHuk 11 kmacca mist o6meo0pa3oBaTenbHBIX yupexaeanit moy penakiueit O.C.
[Nabpuensana «Xumus. 11 knace.» - M.: IIpocsemenue, 2020 T;

PaGouass mporpamma oOecnieyuBaeT JOCTUKEHUE IUJIAHUPYEMBIX PE3yJIbTaTOB
OCBOCHHSI OCHOBHOH  00pa3oBaTelbHOW MPOrpaMMbl  OCHOBHOIO  OOIIEro
oOpazoBanusi. Temarnueckoe IUJITAHUPOBAHUE COCTABICHO B COOTBETCTBUU C
6a30BbpIM yueOHHKOM 11 KItacca.
JlaHHbIE U3MEHEHUS aBTOPCKOM MPOTPaMMBbI ObLITH OCYIIIECTBICHBI B COOTBETCTBUU
C yd4eOHBIM IUTAHOM IIKOJBI, B KOTOPOM Ha W3yueHWH xumuu B 11 kiacce
BhIZIesieTcs 1 yac B Henemto (33 4. B y4. rof).
Kypc «Xumus» #nMeeT KOMIUICKCHBIA XapaKTep, BKJIIOYACT OCHOBBI OOIICH,
Heopranuyeckoil xumuu. ['1aBHOM uzeei sBisieTcs co3anue 6a30BOro KOMILIEKCa
OMOPHBIX 3HAHUN MO XMMHHU, BBIPAKEHHBIX B ()OpME, COOTBETCTBYIOIIEH BO3PACTY
yYalxcs.

Benymias ponb B packpbITuu coepxkaHus Kypca xumuu 11 kiracca mpuHaIeKuT
AJIEKTPOHHOU TECOPUH, IEPUOTUICCKOMY 3aKOHY U CUCTEME XUMUYIECKUX
AJIEMEHTOB KakK HanboJiee 00IMUM HayIHBIM OCHOBAM XMMHH. B maHHOM Kypce
CHUCTEMAaTU3UPYIOTCS, 0000IIAI0TCS U YIyOJISIOTCS 3HAHUS O paHee N3YyUCHHBIX
TEOPUSIX U 3aKOHAX XMMHUYECKON HAyKH, XMMUYECKHUX Mpolieccax u
npousBojcTBax. CoaepikaHue dTUX pa3/iesIoB XUMUHU PACKPBIBAETCS BO
B3aMMOCBSI3H OPTAHUYECKUX U HEOPTaHUYECKUX BEIIECTB.

JlanHas mporpamMma npeaycMaTpuBaeT (GOpMUPOBAHUE Y YUAIIIMXCSA
0011ey4eOHbIX YMEHUN U HABBIKOB, YHUBEPCAIBHBIX CIIOCOOOB JIEATEITLHOCTH U
KITFOUEBBIX KOMIIETEHITUH, Ta€T BO3MOKHOCTh CO37aTh YCIOBUS IS
dbopmupoBaHuUs KIOUEBBIX KoMmneTeHu. [I[porpamma obecnieunBaer
COBPEMEHHOE KaueCTBO 00pa30BaHMs 10 XMMUU Ha OCHOBE YCBOCHUS
0053aTeIbHOT0O MUHUMYMa COJIEp>KaHus 00pa30BaTeIbHON MPOTrpaMMBbl CPEIHETO
(momHOTO0) 0011IeTO 0Opa30BaAHUA.

HEJIMA U3YUEHWA YYEBHOI'O ITPEAMETA
"3a cTpaHULIaMH YYEOHHKA XUMHUH"
e OCBOEHHE 3HAaHUH O XMMHUYECKOMN COCTaBJISIOLIEH €CTECTBEHHO-HAYYHOM
KapTUHBI MUPA;



e OBJIAJICHUE YMEHUSIMHU MPUMEHATH NOTyUEHHbIC 3HAHUS 111 O0BICHEHUS
Pa3HOOOPA3HBIX SIBICHUN OKPYKAIOIIETO MUPA;

e pa3BUTHE MO3HABATEIHHBIX HHTEPECOB U MHTEIICKTYaTbHBIX
CIOCOOHOCTEH B MPOIECCE CAMOCTOATEIBHOTO PHOOPETEHUS
XUMUYECKHUX 3HAHUN C HCIIOJIBb30BAHUEM PA3IIMUHBIX HCTOUHUKOB
uHdopMaIny;

e BOCHHUTaHUE YOEXKJACHHOCTH B MIO3UTUBHOMN POJIM XUMUHU B KU3HU
COBPEMEHHOI'0 OOIIECTBA;

e TPHUMEHEHHUE MOJYyUYEHHBIX 3HAHUN U YMEHHH J71s1 0€301acHOro
UCTIOJb30BaHUS BEIIECTB U MaTepUajioB B OBITY M Ha IPOU3BOJICTBE, JIS
HpeaypexXACHUS SBICHUH, HAHOCAIINX BPE] 3/I0POBBIO YeJIOBEKA U
OKpY’KalolIen cpeje.

MECTO YUYEBHOI'O TTPE/IMETA

"XuMus B )kU3HU" B yUEOHOM ILJIaHE
[To yueObnomy mmany MBOY ®denoceerckoit COII nm.B.M.Bepéxuna na 2024-
2025 yuebnsniit ron B pamkax @I'OC COO nHa u3ydenue xumuu B 11 kiacce u3
yacTu GOpMUPYEMON y4aCTHUKAMU 00pa30BaTENbHBIX OTHOIIEHUM OTBOAUTCS 1
4ac B HEEI0. YPOKHU IPOBOJATCS IO cpeaM. B COOTBETCTBUM C KaJeHAAPHBIM
rpadukom Ha 2024-2025 y4ueOHbIN TOJI, MKOJbHBIM PACIHCAHUEM pa3paboTaHHAas
MHOI0 paboyasi mporpamma cocTaBieHa Ha 33 ypoka U OyJeT BBIIIOJIHEHA B
MOJIHOM 00BEME 3a CUET YPOKOB MOBTOPEHHUSI UJTU 33 CUET PE3EPBHBIX YPOKOB.



COJEPXKXAHME YYEBHOI'O IPEIMETA
"3a crpaHunamMu yyeOHUKa XumMun'"

Teopernyeckne 0CHOBbI XUMHUU

Baxueimme XUMUYECKHE TIOHATUS M 3aKOHBl. XHMWYECKHU DJIEMEHT.
AtomuBIi1 HOMep. MaccoBoe uncio. Hyknuasl. Pagnonykinael. U30Tonsl.

3aKOH COXpPaHEHUs MACChl BEIIECTB. 3aKOH COXPAHCHUS W MPEBPAILICHUA
sHepruu. Jlegekt Macchl.

[lepuoguyeckuii 3akoH. OyekTpoHHas KoHpurypanusa. ['paduueckas
anekTpoHHas Gopmyna. PacnpeneneHue 37eKTpOHOB B aTOMax 3JIEMEHTOB MallbIX
U OONBIIUX TMEepUuoAoB, s-, p-, d-, f-anmementhl. JlaHTaHOWIBI. AKTUHOUJIBI.
HcKyCcCTBEHHO MOJy4YEHHBIE AJIEMEHTHI. BaneHTHOCTh. BajleHTHBIE BO3MOXKHOCTH
aToMOB. BonopoiHbie coeIMHEHMUS.

Crpoenue BemiectBa. MonHas cBsizb. KoBaneHTHast (mosisipHasi ¥ HEMOJISIpHAst)
CBA3b. DJIEKTpOHHAs popMyna. Meraunueckas cBsa3b. BogopoiHas cBs3b.

['uOpuaun3anus aTOMHBIX OpOUTaIei.

Kpucramibl: aroMHbIE, MOJIEKYJISIPHBIE, MOHHBIE, METAJUIMYECKHUE. DIEMEHTAPHAS
A4euKa.

[Tomumopduszm. ITlomumopdusie Moaubukanmuu. Asiorponus. M3omepus.
['omonorust. XuMHU4YECKUN CUHTE3.

Xumuueckue peakiiuu. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE peakiuu. Peakiun
Pa3NoXKEeHMsI, COEJUHEH U, 3aMEeIlIeHNs, 0OMeHa. DK30TepPMUYECKUE U
sHJO0TepMuYeckue peakiiuu. OOpaTuMbie U HeOOpaTUMBbIE peakiuu. TenaoBoit
s dexT peakiuu. 3akon ['ecca. Tepmoxumudeckue ypaBuenus. Termnora
oOpazoBanus. Ternora cropanus.

CKopoCTh XUMUYECKON peakinu. AKTUBUPOBAHHbBIN KOMIUIEKC. 3aKOH
JEUCTBYIOIIMX Macc. KnHETHUeCcKoe ypaBHEHHUE PEAKIIUU.

Xumnyeckoe pasHosecue. [Ipnanun Jle Hlarense.

PactBopsl. lucnepcusie cucteMbl. PactBopsl. I'pyboaucnepcHbie cCTEMbI
(cycnien3uu v smyJibcun). Kostougueie pacTBOPHI (30J11). A3PO30JIH.

CriocoObl BbIpa)KeHUS KOHIIEHTPALMK PacTBOPOB. MoJisipHasi KOHLIEHTpaIus
(MOJIIPHOCTB ).

DIEKTPOIUTHI. DJAEKTpOoIUTHYECKas Auccoruanus. CTerneHb JUCCOLUAIUU.
KoncranTa aucconnanuu. Bogopoausiii nokazarens. Peakiiuy noHHOT0 oOMeHa.

I'maponu3 oprannyeckux BemecTs. [ uaponus conen.

DJIEKTPOXMMHMYECKNE PEAaKUU. | albBaHUUECKUI IJIEMEHT. DIIEKTPOABI. AHOJ.
Karon. Akkymysnarop. TOIUIMBHBINA 3IEMEHT. DJIEKTPOXUMHMUSL.



Psn ctaHmapTHBIX 3JIEKTPOAHBIX NOTEHIHANOB. CTaHAAPTHBIE YCIOBUS.
CranmapTHBIA BOJOPOIHBIN AIEKTPOA.
Koppo3zus metannoB. Xumuueckas U 3JIEKTPOXUMHUYECKasE KOPPO3USL.
DIIEKTPOJn3. DNEKTPOIU3 BOJHBIX PACTBOPOB. DIEKTPOIN3 PACILIIABOB.
Heopranuuyeckass xumus
Mertamibl. CriocoObl MOydYeHUus METaIIOB. Jlerkue u TsKENbIe METalTbI.
JlerkornaBkue U TyroIUlaBKMe MeTaiuibl. MeTtamdeckue 31eMeHTsl A- u b-
rpynn. Mens. [lunk. Turan. Xpom. JKeneso. Hukens. [Inatnna. Crinassl.
Jlerupytroume no6asku. U€pusie metamibl. L{BeTHbie MeTasuibl. YyryH. Crans.
JlerupoBanHsble cTau.
OKcuapl U TUAPOKCUIBI METAJUIOB.
Hewmerannel. [IpocTeie BenecTBa — HeMeTauibl. Yriaepod. Kpemuuid. A30T.
docdop. Kuciaopoa. Cepa. drop. Xiop.
Kucnorusie okcuabl. Kucnopoaconepxanume kuciotbl. CepHasi KUCIOTa.
A3zoTHas kuciota. Bonopoanbie coeTuHEHNs] HEMETAIIIOB.
['eHeTnueckas CBSI3b HEOPraHUYECKUX U OPTaHUYECKUX BEIIECTB.
XuMHuS U KU3Hb
XUMHUUYECKAS] TPOMBIIUIEHHOCTh. XUMUYECKasA TEXHOJIOTHUS.
XUMHUYECKOT0 3arpsI3HEHUS.
JdeMoHcTpanuu.
e Mopenu NOHHBIX, aTOMHBIX, MOJIEKYJISIPHBIX U METAJUIMYECKUX
KPUCTaJUIINYECKUX PELIETOK.
o Mopgenu MOJIEKyJ1 H30MEPOB U TOMOJIOTOB
o PaznuyHble TUIIBI XUMUYECKUX PEAKLIUMN, BUAEOOIIBITHI [I0 OPTaHUYECKOU
XUMUHU.
o OOpa3lbl METAIOB U UX COCAMHEHUH, CTLIIABOB.
e B3saumoneincTBue METAUIOB C KUCIOPOIOM, KUCIOTaMH, BOJOM.
o JloxazarenbcTBO aM()OTEPHOCTH ATIOMUHHUS M €T0 TUIPOKCHUA.
o B3sanmopeicTBue MeU U kKeje3a ¢ KUCIOPOJIOM; B3aUMOJICMCTBUE MEIU U
JKeJje3a ¢ KUCI0TaMHU (cepHasi, COJIsiHas).
e Tlonyuenue ruapokcunoB meau (L) u xpoma (I11I), okcua meau.
o BisaumonencTBre OKCUIOB U TUAPOKCUIOB METAJIJIOB C KUCIIOTAMMU.
o JlokazarenbcTBO amdoTepHoCcTH coeauHenunit xpoma(lll)
o OOpa3lbl HEMETAILIOB.
o Mogenu KpUCTaJUIMUECKUX PEHIETOK aiMasa u rpadura.
o [lomydenue ammMuaka v XJIOpOBOJAOPOA, PACTBOPEHHE UX B BOJIE,
JIOKAQ3aTENbCTBO KUCIOTHO-OCHOBHBIX CBOMCTB 3TUX BELIECTB.



Cxkuranue yrist ¥ cepbl B KUCIOPOAE, ONPEAETICHUE XUMAYECKUX CBOMCTB
MPOJYKTOB CropaHus. BzauMonencTBue ¢ MEAbK0 KOHLIEHTPUPOBAHHOM
CEpHOI KUCIIOThI, KOHIIEHTPUPOBAHHOMN U pa30aBJICHHON a30THOM
KHUCJIOTBI.

OO6pa31bl cpeACTB OBITOBOM XUMHUU, HHCTPYKIIUHU MO UX TPUMEHEHHUIO.

JlaGopaTopHbIe ONBITHI.

1.

A O i

W3yuenue BausSHUS pa3audHbIX (JAKTOPOB HA CKOPOCTh XUMHYECKUX
peakuuii

Onpenenenue peakuuu Cpeabl YHUBEPCATbHBIM HHAUKATOPOM.
I'maposns conen.

[IpuroToBiieHHUE pACTBOPOB C 3aJAHHOKW MOJISIPHON KOHUEHTPALIUEK) .
Pemienne sxcniepuMeHTaNbHBIX 331a4 10 TeMe «MeTaibl»

Pemenune sxcniepuMenTanbHbIX 3a1a4 0o teme «Hemeramnbn



IIVIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATHI

JIMHHOCTHBIE PE3YJIBTATDI

1) chopMUPOBAHHOCTH MOJIOKUTEIBHOIO OTHOIICHUS K XUMHH, YTO
o0yCJIaBIMBaeT MOTUBAIINIO K Y4E€OHOM JAESATEIHHOCTH B BHIOPAHHOU
chepe;

2) chopMupPOBAaHHOCTH YMEHUS PENIATh MPOOIEMBI TOMCKOBOTO U
TBOPYECKOTO XapaKTepa;

3) chopMHUPOBAHHOCTH YMEHUS MPOBOJUTH CAMOAHAIIU3 U
OCYUIECTBIISTH CAMOKOHTPOJIb 1 CAMOOIIEHKY Ha OCHOBE KPUTEPHUEB
YCHEIIHOCTH;

4) copMUPOBAaHHOCTH TOTOBHOCTH CJIEIOBAaTh HOpMaM IIPUPOJIO U
310pOBbecOeperaromero moBeCHUS;

5) chopMHPOBaHHOCTH TPOYHBIX HABBHIKOB, HAITPABJICHHBIX Ha
caMOpa3BUTHE Yepe3 CaMO0Opa30BaHMUE;

6) chopMUPOBAHHOCTH HABBIKOB MPOSBJICHUS MTO3HABATEILHON
WHUIIMATUBBI B yUeOHOM COTPYIHUYECTBE.

METAIIPEIMETHDLIE PE3YJIbTATDI

1) chopMUpOBAHHOCTH YMEHUS CTABUTH LIEJIU M HOBBIE 33J1a4u B yueOe
Y TIO3HABATEILHOU JIEATEIILHOCTH;

2) oBajieHNE MPUEMaMH CAMOCTOSITETTLHOTO TJIAHUPOBAHUS Ty TEH
JIOCTHKEHUS 11eJIH, YMEHHS BEIOUpaTh A (PEKTUBHBIE CITIOCOOBI
pelieHus yueOHbIX U MO3HABATEIbHBIX 33]1a4;

3) chopMHPOBAHHOCTH YMEHHUS COOTHOCUTH CBOM JICHCTBUS C
TJIAHUPYEMBIMU PE3yJIbTaTaMH,

4) chopMHUPOBAHHOCTH YMEHUS OCYIIECTBISATH KOHTPOJIb B TIPOIECCE
JOCTHKEHUS pe3ysibTaTa, KOPPEKTUPOBATh CBOM JEHUCTBUS;

5) cpopMUpOBaHHOCTH YMEHHSI OIEHUBAThH MPABUIBLHOCTD BHITIOJTHEHHS
y4eOHBIX 33/1a4 U COOTBETCTBYIOIINE BO3MOKHOCTH UX PEIICHUS;

6) chopMUPOBAHHOCTH YMEHUS aHATM3UPOBATh, KIACCU(PUIIUPOBATD,
0000111aTh, BHIOMPATh OCHOBAHUS U KPUTEPHUH JIJIs1 yCTAHOBIICHHUS
MPUYMHHO-CJICICTBEHHBIX CBS3EH;

7) chOopMUPOBAHHOCTh YMEHUS MPUOOPETATh U MPUMEHSITH HOBBIC
3HAHMSI,

8) chopMUPOBAHHOCTH YMEHUS CO3/1aBaTh MPOCTEHIITNE MOCIIH,
MCIOJIb30BATh CXEMbI, TAOJIMIIbI, CAMBOJIBI JJI PEIICHUS YUEOHBIX U
MO3HABATENbHBIX 33/1a4;



e 9) oBJIaJIEHUE HA BBICOKOM YPOBHE CMBICJIOBBIM UTEHUEM HAYUHBIX
TEKCTOB.

e 10) copmupoBanHocTh yMeHUs 3(h(PEKTUBHO OpraHU30BaTh yueOHOE
COTPYJHUYECTBO U COBMECTHYIO JIEATEIBHOCTh, pabOTaTh
VHAMBUIYAJIHO C YYETOM OOIIHUX UHTEPECOB;

e 11) chopmupoBaHHOCTH YMEHUS OCO3HAHHO MCIOIB30BATh PEUCBBIC
CPEIICTBA B COOTBETCTBUH C 33/layaMy KOMMYHUKALIVH;

e 12) BbIcOKHI ypOBEHb KOMIIETEHTHOCTH B 00JIACTH UCIIOJIb30BAHUS
UKT;

e 13) chopMuUpOBAHHOCTH FKOJIOTMUECKOT'O MBIIIJICHHUS,

[TPEAMETHBIE PE3VYJIbTATHI

e 1) chopMUpOBaHHOCTH MPECTABICHUN O MECTE XUMUHU B COBPEMEHHOM
HAyYHOW KapTUHE MUPA; TOHUMAHKUE POJIM XUMUHU B (DOPMUPOBAHUH
Kpyro3opa v pyHKIIMOHAJILHOW TPaMOTHOCTH Y€JIOBEKA JIJIsl PEIICHUS
MPAKTUYECKUX 3a]aY;

e 2) BJaJIecHUE OCHOBOIOJIATAIOIIMMHU XUMUYECKUMU TOHITHUSIMH,
TEOPUSMHU, 3aKOHAMH ¥ 3aKOHOMEPHOCTSIMU; YBEPEHHOE MOJIb30BaHUE
XUMHYECKOU TEPMUHOJIOTUEN U CUMBOJIMKOW;

e 3) BIaJgeHUE OCHOBHBIMHU METOJAMHU HAYYHOTO NTO3HAHMUS,
WCIOJIb3yEeMBbIMH B XUMHUH: HAOJIO/ICHUE, OTIMCAHKE, U3MEPCHHUE,
AKCIEPUMEHT; YMEHHE 00padaThIBaTh, 0OBSICHATH PE3yJIbTAThI
MPOBEJICHHBIX OIBITOB U JIEJaTh BHIBOJIbI; TOTOBHOCTh U CTIOCOOHOCTH
METO/bI MO3HAHUS IIPU PEIICHUH NPAKTUYECKUX 3a/1a4;

e 4) cpopMUPOBAHHOCTH YMEHHUS J1aBATh KOJWYECTBEHHBIE OLIEHKHU U
MPOBOJIUTH PACUETHI IO XUMUYECKUM (POpPMYJIaM U YPaBHEHUSIM;

e 5) BiajieHue MpaBUIAMU TEXHUKU 0€30MaCHOCTH MPU UCTIOJIb30BaHUHT
XUMHUYECKUX BEUIECTB;

e 6) chopMHUPOBAHHOCTH YMEHHMSI KIACCU(PUITUPOBATH OPTAaHUICCKUE
BEIIIECTBA U PEAKIMH 110 PA3HBIM NMPU3HAKAM;

e 7) cpopMUPOBAHHOCTH YMEHHUSI OMMCHIBAThH U PA3IMYATh U3YUYEHHBIC
KJIACChl OPraHUYECKUX BEILIECTB;

e 8) chopMUPOBAHHOCTH YMEHHUS JIeTIaTh BHIBOJIBI, YMO3AKITIOUCHUS U3
HAOJTIOICHUH, XUMUYECKUX 3aKOHOMEPHOCTEH, MPOTHO3UPOBATH
CBOWCTBA HEM3YUYECHHBIX BEILIECTB 10 aHAJIOTUH C U3YUYCHHBIMU;

e 9) chopMUPOBAHHOCTH YMEHUSI CTPYKTYPUPOBATh U3YUCHHbBIN
MaTepuall U XUMHUYECKYI0 HHPOpMAIIUIO, MOTYyYaeMyI0 U3 pa3HbIX
HMCTOYHUKOB;



e 10) chopmupoBaHHOCTH COOCTBEHHOW MO3UITNH TTO0 OTHOIIEHUIO K

XUMHUYECKON HH(POPMaLIUU, TOJTy4aeMOU U3 pa3HbIX UCTOYHUKOB;

e 11) chopmupoBaHHOCTb YMEHUS aHATU3UPOBAThH U OLICHUBATh

MOCJIEJICTBUS MPOU3BOJCTBEHHOMN 1 OBITOBOM JIEATEIbHOCTH, CBSI3aHHON
C nepepabOTKOM OPraHUuYECKUX BELIECTB;

e 12) oBnajgeHue 0CHOBAMHU HAYYHOT'O MBIIIJIEHUS, TEXHOJIOTUEH

HCCJIEI0BATEIIBCKON U MPOEKTHOMU JIEATEIIbHOCTH

e 13) chopmupoBaHHOCTH YMEHUS MTPOBOIUTH IKCIIEPUMEHTHI pa3HOM

JIAJTAKTUYECKOW HAIIPABICHHOCTH;

e 14) chopmupoBaHHOCTb YMEHUS OKa3bIBaTh NEPBYIO MOMOIUIL IPU

OTPAaBJICHUAX, 0)KOTaX U APYTUX TpaBMax, CBSA3aHHBIX C BEIICCTBAMH U
71a60paTOPHBIM 000PYT0BAaHUEM.

B pesynbrare n3ydenus yaeOHOTO MpeaMeTa «3a CTpaHUIIAMH yIeOHUKA XHUMUI)

Ha YPOBHE OCHOBHOTO 00111€eT0 00pa30BaHUsA:

BbINnyCKHUK HAYYUTCH:

packpbIBaTh Ha IPUMEPAX POJIb XUMHH B POPMHUPOBAHUN COBPEMEHHOM
HAyYHOH KapTUHBI MHPA U B MIPAKTUYECKON JCATCIPHOCTH YEIIOBEKA,;
JIEMOHCTPHUPOBATh Ha MPUMEPAX B3aUMOCBSI3b MEKIYy XUMHUEH U JPYTUMH
CCTECTBCHHBIMHU HAyKaMH;

pacKphIBaTh Ha MPUMEPAX MOJOKECHHSI TECOPUU XUMHUECKOTO CTPOCHUS
A.M. bytneposa;

noHumaTth ¢puznueckuii cmpica Ilepuonnueckoro 3akona J{. 1.
MemneneeBa 1 Ha €ro OCHOBE OOBICHSITE 3aBUCUMOCTE CBOMCTB
XUMHYECKUX 3JIEMEHTOB U 00pa30BaHHBIX MMM BEIIECTB OT JICKTPOHHOTO
CTPOCHUS aTOMOB;

0OBSICHATH MPUYMHBI MHOT0OOpa3Hs BEIIECTB HA OCHOBE OOIINX
MIPEICTABIICHU 00 UX COCTaBE M CTPOCHUM;

MPUMEHSThH TIPaBUIIa CHCTEMATHYECKOW MEKTyHApOIHOU HOMEHKIIATYPhI
KaK CpEJICTBA Pa3IMUCHUS U WICHTH(UKAIIMK BEIIECTB 110 UX COCTABY U
CTPOCHUIO;

COCTaBJISITh MOJICKYJISIPHBIC U CTPYKTYPHBIC (POPMYJIBI OpraHUIECKUX
BCIIIECTB KaK HOCUTEJIeH HH(POpMAIK O CTPOSHUH BEIIECTBA, €T0
CBOMCTBAaX M MPHHAIIC)KHOCTH K OTIPEJICICHHOMY KJIACCY COSTMHCHUM;
XapaKTEpHU30BaTh OPraHUIECKHE BEIECTBA IO COCTABY, CTPOCHUIO H
CBOMCTBaM, yCTaHABIMBATh TPUYUHHO-CJICICTBEHHBIC CBSI3U MEKIY
JTAHHBIMH XapaKTePUCTUKAMH BEIICCTBA;



MPUBOJIUTH MPUMEPHI XUMUYECKUX PEAKITUH, PACKPHIBAFOIIINX
XapaKTEPHBIC CBOMCTBA TUITHYHBIX MIPEACTABUTEIICH KIIaCCOB
OpPTraHUYECKUX BEIICCTB C IEJIbI0 MX WASHTU(UKAITUU U O0BICHEHUS
o0JacT¥ MPUMEHEHUS;

IIPOTHO3UPOBATHh BO3MOXHOCTh IPOTEKAHUSI XUMUYECKUX PEaklnii Ha
OCHOBE 3HAHUM O TUIAX XUMHYECKOM CBSI3U B MOJIEKYJIaX PEareHTOB U UX
pPEaKIMOHHOMN CITIOCOOHOCTH;

WCIOJI30BATh 3HAHUSI O COCTABE, CTPOCHUU M XUMHYECKUX CBOWCTBAX
BEIIECTB sl 0€30MMaCHOTO MPUMEHEHHUS B MPAKTHYECKOU JIEATeTLHOCTH;
MIPUBOJINUTH MMPUMEPHI MPAKTUUECKOT'O UCIIOIB30BAHUS MTPOTYKTOB
nepepaboTKku HEPTH U IPUPOIHOTO T'a3a, BEICOKOMOJIECKYJIISIPHBIX
COeMHEHMH (MTOJIMATUIICHA, CHHTETUYECKOTO Kay4yyKa, alleTaTHOTO
BOJIOKHA);

MPOBOJIUTH OTBITHI MO PACTIO3HABAHUIO OPTAHMYECKUX BEIIECTB:
TJIMIIEPUHA, YKCYCHOU KUCIIOTHI, HEMIPEACIbHBIX JKUPOB, TITIOKO3BI,
Kpaxmasa, OEIKOB — B COCTaBE MUIIEBHIX MPOAYKTOB H KOCMETHYECKHUX
CPEICTB;

BJIAJICTh MPABWJIAMH U TTPUEMaMU O€30TIaCHOM pabOThl C XUMHYECKUMHU
BEIIECTBAMH U J1a00paTOPHBIM 000PYI0BaHHEM;

yCTaHaBJIMBATh 3aBUCUMOCTH CKOPOCTH XUMHUYECKOUN peaKInu 1
CMEIICHUSI XUMHUYECKOTO PaBHOBECHS OT PA3JIMYHBIX (PaKTOPOB C LEITHIO
OTIpe/ICIICHHS ONITUMAJIBHBIX YCIOBUI MPOTEKAHUSI XUMUYECKHIX
IPOIIECCOB;

IIPUBOJINUTH MMPUMEPHI TUAPOIIH3a COJICH B MTOBCETHEBHOMN )KMU3HU YCIIOBEKA;
IIPUBOJIUTH MMPUMEPBI OKHCIUTEILHO-BOCCTAHOBUTEILHBIX PEAKIINHA B
NIPUPO/JIe, MPOU3BOJACTBEHHBIX MPOIIECcaxX U )KU3HEACATEIbHOCTH
OpPTaHU3MOB;

MPUBOJIUTH MPUMEPHI XUMUYECKUX PEAKIUH, pACKPHIBAIOIINX 00IIHE
XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB — METAJUIOB U HEMETAJIJIOB,
MIPOBOJIUTH PACUETHI HA HAXO0XKICHUE MOJIEKYISIPHON (hOPMYJIBI
YTIIEBOA0PO/Ia IO TPOYKTaM CTOpPaHUs U TI0 €r0 OTHOCUTEIIBHON
TJIOTHOCTH ¥ MAaCCOBBIM JIOJISIM JIEMEHTOB, BXOISAIIUX B €T0 COCTaB;
BJIaJICTh IIPaBHJIaMHU O€30MaCHOTO OOpAIECHUS C SIKUMHU, TOPIOYUMHU U
TOKCUYHBIMH BEIIIECTBAMH, CPEACTBAMH OBITOBOI XUMUW;
OCYIIECTBIISATh TOUCK XUMHUYECKON HH(POPMAIINH 110 HA3BAHUSIM,
uaeHTUUKATOpaM, CTPYKTYPHBIM (hOpMyJiaM BEIIECTB;

KPUTHUYECKU OTICHUBATh W HHTEPIPETUPOBATH XUMHUIECKYIO HH(HOPMAIIHIO,
CoJIepKaIIyrocs B COOOIICHHSIX CPEACTB MACCOBOM HH(POPMAIIHH,



pecypcax HTepHETa, HAYYHO-TIOMYISPHBIX CTAThSIX C TOYKH 3PEHUS
€CTECTBEHHO-HAYUYHOU KOPPEKTHOCTH B IEJISX BBISIBIICHUS OIIMOOYHBIX
cyXjaeHui u GopMUpoBaHUsI COOCTBEHHOMN MO3UIINY;

MPEICTABIIATH IMyTH PELICHUS MI00ATBHBIX IPOOJIEM, CTOSIIIUX MEePe]
YeJIOBEYECTBOM: IKOJIOTHYECKUX, SHEPTEeTHUECKUX, ChIPbEBBIX, U POJIb
XUMUU B PEIICHUU dTUX MPOOIIEM.

BbINyCKHMK MOJYYUT BO3MOKHOCTh HAYYUTHCSH:

WJUTIOCTPUPOBATH HA MPUMEPAX CTAHOBIICHUE U DBOJIFOLIUIO OPTaHUYECKOM
XUMHUH KaK HAYKW Ha Pa3JIMYHbIX UCTOPUUECKUX ATAIax €€ pa3BUTHSL;
UCII0JIb30BaTh METObl HAYYHOI'O MO3HAHUS MPU BBIMOJHEHUH MPOEKTOB U
y4eOHO-HMCCIIeIOBATEIBCKUX 3a/1a4 110 U3YUYEHHUIO CBOMCTB, CIOCOOOB
MOJIYYeHHS ¥ pAClIO3HABaHUSI OPraHUYECKUX BEIIECTB;

O0O0BSACHATH MPUPOJTY U CIIOCOOBI 00pa30BaAHMSI XUMHUUECKON CBSI3U:
KOBQJICHTHOMU (MOJISIPHOM, HEMOJISIPHOM ), IOHHOM, METAJUTNYECKOM,
BOJIOPOJIHOM — C 1I€JIbIO ONPEACIICHUSI XUMUUECKON aKTUBHOCTH BEILIECTB;
YCTaHABJIMBATh FT€HETUYECKYIO CBSI3b MEXKAY KJlacCaMU OPTaHUYECKUX
BEILIECTB JJIs1 000OCHOBAaHUS IPUHIIUITUAIIBHON BO3MOYKHOCTH TTOTYUCHUS
OpraHUYECKUX COCAMHEHUN 3aJaHHOTO COCTaBa U CTPOCHHS;
yCTaHaBJIMBATh B3aUMOCBSI3H MEXy (aKTaMH U TEOPHUEH, MPUUNHON U
CJIEJICTBHEM IMPU aHAJIN3€ MPOOJIEMHBIX CUTYyaIil 1 000CHOBAHHUH
IIPUHUMAEMBIX PELICHUN HA OCHOBE XUMHUYECKUX 3HAHUM.



TEMATHUYECKOE IINTAHUPOBAHUE

11 KIIACC
Kosan4yectBo 4yacos DJIEKTPOHHBIE
HaumeHoBaHue pa3ie/ioB U TeM (uudposBbie)
Ne ni/m Konrpoabubsie IIpakTnuyeckue
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIC
padoThI padoThI
pecypcsbl
1 TeopeTnueckne OCHOBBI XUMUMU. 19
) Heoprannueckas xumus. MeTasibl. 6
3 Heoprannueckas xumus. Hemeraisl. 6
4 XUMUSA U )KU3Hb. )
OBIHIEE KOJIMYECTBO YACOB 11O 1 0 0

ITPOI'PAMME



IHOYPOYHOE IIVIAHUPOBAHHUE

11 KVIACC

Ne Tema ypoka
n/n P Bcero

Xumuueckui 3neMeHT. Hyknuasl.
N30Tonbl. 3aKOHBI COXpaHEHUS! MACChI U 1
SHEPrUU B XUMUHU.

[Tepuoanueckuii 3akoH. Pacnipenenenue
AJICKTPOHOB B aTOMax JICMEHTOB MaJIbIX U 1
OOJIBIINX MTEPUOJIOB.

[Tonoxxenune B MepuoAMIECKON CUCTEME
BOJIOPO/A, TAHTAHOWIOB, AKTUHOHJIOB U 1
HCKYCCTBEHHO IOTYYEHHBIX 2JICMEHTOB.

BaneHnTHOCTD M BaJIeHTHBIE BO3MOKHOCTH

aTOMOB. !
OCHOBHBIE BUJIBI XHMHYCSCKOM CBSI3H.

HMonHas v KOBaJICHTHAS CBA3b. |
Merainueckas cBsi3b. BogopoaHas

CBSI3b.

[IpocTpaHCTBEHHOE CTPOCHHUE MOJIEKYI. 1

KoanuyecTBo 4acoB

KoHnTpoibHbIe
padoThbI

IIpakTHyeckue
padoThI

JlaTa
U3YYeHUs

04.09.2024

11.09.2024

18.09.2024

25.09.2024

02.10.2024

09.10.2024

DJIEeKTPOHHBIE
nugposbie
oOpa3oBaTe/ibHbIEC

pecypchbl



10

11

12

13

14

15

16

17

Crtpoenue kpuctawioB. Kpucramimueckue
pewéTku. [TpuunHbl MHOTOOOpa3Us
BEILIECTB.

Knaccudukanus XuMHUECKUX pPEaKIUi.

CkopocTh XUMUYECKUX peakuuil. Karanms.

XHUMHUYECKOE PAaBHOBCCHC U YCIIOBUSA €TO
CMCIIICHUA.

JlucnepcHble CUCTEMBI.

CrniocoObl BbIpaKeHUsI KOHLIEHTPALH
pacTBOpOB.

MossipHasi KOHIIEHTpaLMs PacTBOPOB.

DIIEKTPOTUTHIECKAS TUCCOIHAITHSI.
Bonopoansiil mokaszaTes.

Peaknum noHHOrO 0OMeEHa.

I'mpponus opraHu4eCcKux 1
HEOPraHUYECKUX COCIMHEHUN.

XUMHUYECKHE UCTOYHUKH TOKa. Psiy

CTAaHAAPTHBIX 3JICKTPOJAHBIX ITOTCHIINAJIOB.

16.10.2024

23.10.2024

06.11.2024

13.11.2024

20.11.2024

27.11.2024

11.12.2024

18.12.2024

25.12.2024

15.01.2025

22.01.2025



18

19

20

21

22

23

24

25

26

27

28

29

30

Koppo3us metansnos u eé
IpeIyIpexaCHUE.

DNEKTPONu3.

OO01mast XapakKTepUCTHKA M CIIOCOOBI
MOJIYyUYCHHUA MCTAJLJIOB.

0030p METAIITUYECKHX dJIEMEHTOB A- U b-

TpyIIL
Menp. Lunk. Tutan. Xpom. XKeneso.
Huxkens. I[TnaTuna.

CIu1aBbl METAIIIOB.

OKCI/I,Z[BI U TUAPOKCUABI MCTAJIJIOB.

Pemenne SKCIICPUMCHTAJIBHEBIX 3aJia4d 11O
Teme «MeTaabD».

0630p HemeTawoB. CBOMWCTBA U
MIPUMEHEHNE BAKHEUIIINX HEMETAIIOB.
OO61mas xapakTepuCTHKa OKCHJIOB
HEMETAJUJIOB U KUCJIOPOICOACPKALIUX
KHCJIOT.

OKucnuTeNbHbIE CBOMCTBA CEPHOU U
A30THOM KHUCIIOT.

BOI[OpOI[HI)Ie COCAMHCHNA HEMCTAJIJIOB.

I'eneTndeckas CBA3b HCOPTaHNYCCKUX U
OpTraHU4YCCKUX BCIICCTB.

29.01.2025

05.02.2025

12.02.2025

19.02.2025

26.02.2025

05.03.2025

12.03.2025

19.03.2025

02.04.2025

09.04.2025

16.04.2025

23.04.2025

30.04.2025



Pemmenue skcriepuMeHTANBHBIX 337124 110
31 Teme «Hemeramnbl

XuUMHS B IPOMBINUIEHHOCTH. [IpuHIUIIBI
32 XUMHUYECKOT0 MPOU3BOCTBA.

Xumus B ObITy. XUMHUYECKas

33 IIPOMBIIIJIEHHOCTD M OKPY’KaroIllas Cpea.

OBHIEE KOJIMYECTBO YACOB I1O
ITPOI'PAMME

33

07.05.2025

14.05.2025

21.05.2025



CIIMCOK JIMTEPATYPBbI

JIUTEPATYPA JJIA YUUTEILA

1. Xumus 11 xn. I''E.Pynzutuc, @.I.®enpaman M «IIpocsemenue» 2018

2 ITporpammsl o xumun M.H. AdanaceeBa M: «IIpocsenierne» 2018

3. Xwmus 11 k. O.C.I'abpuensa M. «JIpoda» 2006

4. Kuwura s yTeHHs IO HEOpraHu4ecKor XxuMuu cocT. B.A . Kpuiman

M «IIpocsemenne» 2003

5. Tumbl XuMUYECKHUX 3a7a4 U crocooObl ux peurenus: .M. HoBommHckwmit,
H.C.Hoommuuckas Kpacnogap OOO «Coserckas Ky6aus» 2006

6. Xumus 1 noBceqHeBHas ku3Hb yenoBeka [.B.ITuuyruna M. «/Ipoda» 2004
7. COopHUK caMOCTOATENbHBIX padoT no xumuu 8-11 M.M.HoBommHckui,

H.C.HoBomunckas, JI.®. ®enocoBa Mocksa: «IIpocsenienue» 2002

JIMTEPATYPA JJIA YUHALIUXCA

1. Xumus 11 k. I''E.Pym3utuc, @.I.®enpaman M «IIpocBemenue» 2018
2. Xumus 11 kn. O.C.I'abpuensa M. «JIpoda» 2006

3. Kuura mist yTeHus 1o HeopraHudeckor xumuu coct. B.A . Kpunman

M «IIpocsemenne» 2003






