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AHHOTAIMSA

K padouei nporpamme «Xumus» 8-9 kiaccol

1. O0masi xapaKTepuCTHKA JMCHHUIIIHHbI

XUMUS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAyK UTPaeT 0COOYIO POJib B COBPEMEHHOMN
[IUBWIN3ALUHI, B CO3JJaHUM HOBOW 0a3bl MaTepuasbHOW KyJIbTypbl. OHa BHOCHT CBOM BKJIAJ B
(dbopMHpOBaHKE PAIIMOHAIIEHOTO HAYYHOTO MBIIUICHUS, B CO3JJaHHE IEIOCTHOTO MPEACTaBICHUS
00 OKpYXaroIeM MUpPE KaK O €AWHCTBE MPUPOJIBI U YEJIOBEKA, KOTOpoe (GOPMHUPYETCS B XUMUU
Ha OCHOBE NMOHMMAaHMS BEUIECTBEHHOI'O COCTaBa OKPYIKAIOIIEr0 MHPA, OCO3HAHUS B3aUMOCBS3H
MEX]y CTPOCHHUEM BEIECTB, UX CBOMCTBAMH U BO3MOXXHBIMH 00JIaCTAMU PUMEHEHUSI.

Tecno B3auMOnEHCTBYS ¢ JAPYIMMHM €CTECTBEHHBIMM HayKaMH, XHMHUS —CTaia
HEOTHEMJIEMON YacThbI0 MHPOBOH KYJIbTYPbI, HEOOXOAMMBIM YCIIOBHEM YCIICHUIHOTO TpyJda H
KHU3HHM KaKJoro wieHa obmectBa. CoBpeMEHHAs XMMUsSI KaK HayKa CO3HMIaTeNbHasl, KaKk Hayka
BBICOKMX TEXHOJIOTMH HaIlpaBlieHa Ha pELIeHHE INI00aJbHBIX MPOOIEM YCTOWYMBOTO Pa3BUTHA
YelIOBEYEeCTBA — CHIPhEBOHM, JHEPreTHUYECKOM, MHINEBOM, 3KOJOTHYECKOW Oe30macHOCTH U
OXpaHBbI 37J0POBBSI.

2. Heab u 3aga4u

[Ipy M3ydeHHH XMMHH Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHHs BAXKHOE 3HAYCHUE
npuoOpenu Takue e, Kak:

— (hopMHUpPOBAHHE MHTEIUICKTYAJIIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpPa30BaHMIO,
COTPYAHUYECTBY, CaMOCTOSTEIIbHOMY TPHHATUIO PELICHWH, CIOCOOHOM amanTUpoBaThes K
OBICTPO MEHSIIOIMMCSI YCIIOBHSIM KHU3HH;

— HampaBJICHHOCTh OOYyYEHHUS Ha CHUCTEMaTHYecKoe IpuoOlIIeHne oOydaromuxcs K
CaMOCTOSITENIbHOW ~ TO3HABAaTEIbHOM  JEATENbHOCTH, HAYYHBIM  METOAAM  IO3HAHMS,
(hOpMUPYIOIIUM MOTHUBAILIMIO U PA3BUTHE CTIOCOOHOCTEH K XUMUM;

— oOecrieueHue YCIOBHMM, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OOYYaIOIIUMHUCS OIbITa
pa3HOOOpa3HON JEATETbHOCTH, MO3HAHUS W CaMOIO3HAHMS, KIIIOUEBBIX HABBIKOB (KIIIOYEBBIX
KOMIIETEHIIHI1), UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE JIJIsl pa3IMYHBIX BUIOB JACATEIBHOCTH;

— (opmupoBanue o0mIeH PYHKIMOHAIBHON U €CTECTBEHHO-HAYYHON TPAMOTHOCTH, B TOM
qHciae YMEHHH OOBSACHATh M OILCHMBATH SIBJICHUS OKPY)KAIOLIETO MHpA, MCIIONB3Ys 3HAHHS H
OIBIT, TIOJyYEHHBIC MPH HW3YYEHUH XHMHHU, TNPUMEHATh MX TMPH pElIeHUH NpolieM B
IIOBCEIHEBHOM XU3HU U TPYIOBOH ACATEIBHOCTH;

— (hopMupoBaHHe y 00yHarOMUXCs TYMaHUCTHYECKUX OTHOIICHUH, TOHUMaHUS [IeHHOCTH

XUMHUYECKUX 3HAHWHA I BBIPAOOTKM SKOJOTHUYECKH IEIeCO00pa3HOro TMOBENCHUS B OBITY U



TPYAOBOM JEATENIBHOCTH B LEJAX COXPAHECHUS CBOETO 30POBbA M OKPYKAIOUIEH MPUPOIHOMN
Cpenbl;

— pa3BUTHE MOTHUBAIUHU K 00y4EHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCITUTAHUIO
HAa OCHOBE YCBOCHHUS OOIIECUEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BEIOODY

npoduis ¥ HANIPaBICHHOCTH AaJIbHEUIIEro 00yUeHusl.

3. CTpyKTypa nporpamMmsl

[Iporpamma BKITIOYAET CIEAYIOIINE PA3/Iebl:
o [losicHuTenpHas 3amucka ¢ TpeOOBaHUAMU K pe3ysbTaTaM 00yueHHs.
o CopepkaHue Kypca ¢ IepeuHeM TeM H paclpeieIeHUeM YacoB.
e Temarndeckoe MIaHUPOBAHUE C BUAAMU YUEOHOM eI TETHHOCTH.

e PexomeHmanuu Mo OCHAIIEHUIO y4eOHOTO mpolecca.

4. Conep:xanne padoyeii NporpaMmmsl

8 KVIACC

IlepBoHavajbHBIe XUMHYECKHE TOHATHS

IIpeamer xumuu. Posb XMMHMM B KM3HM 4eloBeKa. XHMMHs B CUCTeMe HayK. Tema u
BeniecTBa. du3nueckue CBOMCTBAa BEIIECTB. ArperaTHoe cOCTOsHME BelecTB. IlonsaTne o
METO/ax Mo3HaHMs B XUMUU. UncTeie BemecTBa 1 cMecH. CriocoObl pa3faeneHus CMECEH.

ATOMBI U MOJEKYJbl. XUMHUYECKHE 3JIeMEHTHl. CHMBOIBI XMMHYECKHX JJIEMEHTOB.
IIpocTeie 1 ci0XHBIE BEMIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHHUE.

Xumuueckass (opmyna. BaleHTHOCTP aTOMOB XHUMHUYECKHMX 3JEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BellecTB. OTHOCUTENbHAsA aToMHasi Macca. OTHOCUTEIbHAS MOJIEKYJISIpHAs
Macca. MaccoBas 1011 XMMHAYECKOI0 2JIEMEHTA B COCAMHEHUH.

KonuuectBo BemiectBa. Moinb. MomsipHast macca. B3aumocBsi3b KOJIMYECTBAa, MacChl U
qHcia CTPYKTYPHBIX €AMHUIL BemecTBa. PacuéTsl o popmMynaM XMMUYECKHX COSIUHEHHA.

dusnyeckue U XMMHUYECKHE SIBJICHMs. XUMHUYECKass peakuus M €€ MpPU3HAKU. 3aKOH
COXpaHEHMs MacChl BEIIECTB. XUMUYECKUEe ypaBHeHUs. Kimaccupukauss XUuMHUECKUX peaKkui
(coennHEHUS, PA3IOKECHHUSI, 3aMEIIIEHUS, OOMEHA).

BaskHeliue npeacTraBuTe I HEOPraHHYECKUX BellecTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kuciopong — a€MEHT M IpPOCTOE BELIECTBO.
Haxoxxnenue xucnopona B mpupoze, GU3ndeckue 1 XUMHUYECKUE CBOMCTBA (pPeakiui TOPEeHuUs).
Oxcunpl. Ilpumenenue kucinopoga. CnocoObl TOMy4YeHHs KHUCIOpOJa B J1abOpaTopuu U
npoMbIIeHHOCTH. KpyroBopoT kucnopona B mpupoge. O30H — ajuioTporHas MOIU(pHUKAIHS
KHUCJIOPOJIA.

TernoBoil 3pheKT XUMHUECKOW pEaKUuH, TEPMOXUMHUECKHE YpaBHEHHs, 3K30- U
SHAOTEPMHUUYECKHE peakUMH. TOMIMBO: yroiab M MeTaH. 3arpsA3HEHHE BO3/yXa, YCWIECHHE
NapHUKOBOTO 3P QeKTa, pa3pylieHre 030HOBOTO CIIOA.

Bomopon — »simeMmeHT M mpocroe BemecTtBo. HaxoxaeHue Boxopona B IpUpOIE,

(bI/I3I/I‘{eCKI/Ie 1 XUMHWYCCKHEC CBOﬁCTBa, IMPUMCHCHUC, CIIOCOOBI MOJIyUCHUA. Kucnors! u conmu.



MornsipHblii 00BEM ra30B. PacuéThl M0 XUMUYECKUM YpaBHEHUSIM.

®usnueckue cBoMcTBa BOAbl. Boma kak pactBoputens. PactBopel. Haceliennsie u
HEHACBIIICHHBIE PAacTBOpPbI. PacTBOpUMOCTH BellecTB B Boje. MaccoBas 10 BELIECTBAa B
pactBope. XuMHuecKue cBoiicTBa BoAbl. OcHOBaHUA. Poib pacTBOpPOB B IPHUPOJE U B JKU3HU
yenoBeka. KpyroBopoT Boabl B Ipupoje. 3arpsi3HEHUE NPUPOAHBIX BoA. OXpaHa M OUYMCTKA
IIPUPOJHBIX BOJ.

Knaccudpukanuss Heopranumueckux coenuHeHuid. Oxcuapl. Kiaccuduxanms OKCHAOB:
cosieoOpa3yromue (OCHOBHbIE, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpa3zyromue. Homenknarypa
okcu0B. Dusnyeckue U XMMUYECKHAE CBOMCTBA OKCUIOB. [lomyyeHnue okcuaos.

OcnoBanust. Kiaccudukanms ocHOBaHWHM: IIETOYM M HEPACTBOPUMBIE OCHOBAHUSI.
Homenkmarypa ocHoBanuii. PuU3HYECKHE M XMUMHUYECKHE CBOWCTBA OCHOBaHWU. llomyuenne
OCHOBaHUM.

Kucnotsl. Knaccugukamus kucnor. Homenknatypa kucinor. Ou3HuecKue U XUMUYECKHe
cBoricTBa KUcHoT. Psan akruBHoctu metauioB H. H. bekerosa. Iloyyenne kucior.

Comu. Homenknarypa cosieil. @u3znueckue U XMMUUYECKHe cBoiicTBa colie. [lomyuenue
colen.

I'eneTnueckas CBsI3b MEXKIYy KJIaCCaMU HEOPraHUYECKUX COCIUHECHUM.

Hepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xumu4yeckux jiemenros /[, U.
MenpeneeBa. CTpoeHne aToMoB. XHMH4YeCKasl CBSA3b. OKHCIUTEIbHO-BOCCTAHOBHUTEIbHbBIC
peakuuun

[lepBble TMOMBITKH KJIACCU(PHUKAIMA XMMUYECKHX »3JeMeHToB. [loHaTtme o rpymnmax
CXOAHBIX 3JIEMEHTOB (ILIEJIOYHBIE U IIETOUYHO3EMENBHBIE METAIIIBI, TaJOTEHBI, UHEPTHBIE I'a3bl).
DeMeHTHI, KOTOpbIe 00pa3yIoT aM(poTepHbIE OKCUIBI i THIPOKCUIBI.

Ilepnonnueckuit 3axkoH. Ilepuommdeckas cucrema XuMHueckux odyiemeHroB JI. U
MenneneeBa. Koporkonepuoanas W JumMHHONEpHoaHas ¢opmbl llepuoauueckoil cUCTEMBI
xumudeckux osnemeHtoB JI. M. Menpgeneesa. Ilepuonsr u rpynmbl. PU3HYECKUE CMBICI
MIOPSIAKOBOTO HOMEPA, HOMEPOB IIEPUOAA U IPYIIILI JJIEMEHTA.

Crpoenune aromoB. CoctaB aromHbIX snuep. M3zortombl. OnextpoHbl. CrpoeHue
3JIEKTPOHHBIX 000JI0YEK aTOMOB MepBhIX 20 XUMUYECKHUX 31eMeHTOB [leprnoanueckoil cucTeMsl
J. N. MengeneeBa. XapakTepUCTHKAa XHMHMUYECKOIO DJJEMEHTAa II0 €ro IIOJIOKECHUIO B
ITepunonnueckoii cucreme [I. . Menneneesa.

3aKOHOMEPHOCTH U3MEHEHUS pajnyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJNINYECKUX U
HEMETAJUIMYECKUX CBOMCTB 110 IPYIIIAM U IIEPUOAAM.

3nauenue Ilepuonnueckoro 3akoHa u [lepuoauueckoil CUCTEMBI XUMHUYECKUX 3JIEMEHTOB
JUIsl pa3BUTUS HayKU U npakTuku. J[. M. MenzeneeB — yd€HbIN U TpaKJaHUH.

XuMuueckas CBSI3b. KoBanientHas (nonsipHas u HEMOJISIpHAS ) CBSI3b.
DNEKTPOOTPULATENIBHOCTh XUMUYECKHX AJIEMEHTOB. VloHHAas! CBS3b.

Crenenp  okucineHus.  OKHMCIUTENIBHO-BOCCTAHOBUTENbHBIE  peakuuu. lIponeccsl

OKHUCJIEHHS B BocCTaHOBJIEHHUS. OKUCIIMTENIM U BOCCTAHOBHUTEIIH.

9 KJIACC



BemecTBo M XUMHYeCKasi peaKust

Ilepnonnueckuit 3axkoH. Ilepuommueckas cucrema XuMHYeckux a3yiemeHros [l M.
MenpneneeBa. CTpoeHHe aToOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUU CBOMCTB XUMHYECKHX
JJIEMEHTOB IEPBBIX TPEX IEPUOAOB, Kalaus, KAJIbLMSA U HUX COCOUHEHUU B COOTBETCTBUU C
IIOJIOXKEHUEM DJIEMEHTOB B [lepuoanueckol cucreMe U CTPOCHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHJbl XUMHYECKON CBS3M. THUIBI KPUCTAIUIMUECKHUX PEHIETOK,
3aBUCUMOCTb CBOWCTB BEIECTBA OT THUIA KPUCTANIMYECKOM PEIIETKH U BHJA XUMHUYECKOU
CBA3U.

Knaccuukanus ¥ HOMEHKIATypa HEOPraHMYECKMX BEHIECTB. XHMMHUYECKHE CBOWCTBA
BEILECTB, OTHOCAILIUXCSA K PAa3IMYHBIM KJIacCaM HEOPraHWYECKUX COCAMHEHUH, N€HETUYeCKas
CBA3b HEOPraHUYECKUX BELIECTB.

Knaccudukanuss XUMUYECKUX peakUuil MO Pa3IMYHbIM MpU3HAKaM (T10 YHCITY U COCTaBy
YUYaCTBYIOUIMX B PpEaKIUH BEUIECTB, IO TEIJIOBOMY 3(PQeKTy, M0 H3MEHEHHUIO CTeleHeH
OKHCJIEHUS XUMUYECKUX 3JIEMEHTOB, MO OOpaTMMOCTH, IO YYaCTHUIO KaTanau3aropa). JK30- U
SHJOTEPMUYECKHUE PEAKIIUH, TEPMOXUMHUYECKUE YPABHEHUS.

[Tonatue o ckopoctu XuMHUUeckoil peakiuu. [Tonarue 06 oOpaTHUMBIX U HEOOpPATHMBIX
XUMHUYECKUX peakiusax. [IoHATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusx. [lonsTue o
karanmse. IlonsaTme o0 XuMHUyecKOM paBHOBeCHMH. DaKTOpBl, BIMSAIOIUME HAa CKOPOCTH
XUMUYECKON PEAKLUU U MIOJIOKEHUE XUMUYECKOTO PABHOBECHSL.

OKHUCIIUTENIbHO-BOCCTAHOBUTENIbHBIE  PEAKIMH, SJCKTPOHHBIM OalaHC OKUCIUTEIBHO-
BOCCTAaHOBUTENIBbHON peakuuu. CocCTaBlI€HHE YPABHEHMHM OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peaKIuii ¢ UCIIOIb30BaHUEM METO/1a AIIEKTPOHHOT 0 OanaHca.

Teopust 27AEKTPOIUTUYECKON OUCCOLMALMU. DJIEKTPOJIUTHI U HEIIEKTPOIUThl. KaTHOHBI,
aHUOHBI. MexaHM3M [HUCCOLMALMM BELIECTB C pa3IMYHBIMM BHJAMHU XHMHUYECKOH CBS3H.
Crenenp auccounarnyu. CUibHbIE U Clla0ble 3IEKTPOIIHUTHI.

Peakiun monHoro oOMeHa. YCJIOBHUS NMPOTEKaHUS PEaKIMil HOHHOrO OOMEHa, MOJHBIE U
COKpalI€HHbIE MOHHBIE ypaBHEHUs peakuuil. CBONCTBa KHUCJIOT, OCHOBAaHUN U COJIEH B CBETE
NPEJCTaBICHUNA 00 SJIEKTPONUTHUYECKONW nuccoruanuu. KadecTBeHHBIE pEaKIMHW Ha HOHBI.
[TonsiTHE O THAPOIN3E COJIEH.

Xumuueckuii sIkcnepumenm:

O3HAKOMJICHHE C MOJCISIMHM KPHUCTANIMYECKUX PELIETOK HEOPraHWYeCKUX BEIIECTB —
METAJUIOB M HEMeTauloB (rpaduTa W aiMasa), CIOXKHBIX BEIIECTB (XJIOpUAA HATpus),
UCCIEA0BAHUE 3aBUCHUMOCTU CKOPOCTH XHMMHMUYECKOM pPEaKLMM OT BO3JCUCTBHUS Pa3IMYHBIX
(akTOpOB, MCCIIEOBAHHE 3JEKTPONPOBOJHOCTH PACTBOPOB BEILECTB, MPOLECCa IUCCOLUAINN
KHCJIOT, IIeJIo4Yed M cojei (BO3MOXKHO HCIOJb30BaHUE BHUICO MAaTEPUANIOB), MPOBEICHHE
OIBITOB, WUTIOCTPUPYIOIIUX NPU3HAKU MPOTEKaHUs peakiuii HOHHOro oOMeHa (oOpa3zoBaHME
ocaZika, BBIACICHHE Tra3a, 00pa3oBaHME BOJbI), OIBITOB, WUIIOCTPUPYIOMUX MPHUMEPHI
OKHCJINTEIbHO-BOCCTAHOBUTENIBHBIX pEakUuil (FOpeHHE, peakLUu pPas3IoKEHUs, COEAUHEHHUS),
paclO3HaBaHUE HEOPraHWYECKHUX BEIIECTB C IIOMOIIBIO KAaYECTBEHHBIX PEAKLUUN Ha HOHBI,

PCHICHUC SKCIICPUMCHTAJIBHBIX 3a/1a4.



HemeTtanuibl 1 MX coeJHHEHHSA

OOmast xapakTtepucTuka TajgoreHoB. OcCoOEHHOCTH CTPOEHHsS AaTOMOB, XapaKTEepHbBIC
crerieHu okucieHus. CtpoeHue M (U3NYECKHE CBOWCTBA IPOCTHIX BEIIECTB — TaJIOTCHOB.
XUMHUYECKHE CBOICTBa Ha NIpUMeEpe XJopa (B3aMMOACHCTBHE C METaJUIaMH, HEMETaJUIaMH,
miesoyamu).  Xnoposogopod. ConsiHash KHCIOTa, XUMHYECKHE CBOWMCTBA, IOJIY4YEHHE,
IpuMeHeHue. [IeficTBre X10pa U XJI0pOBOJOPO/Ia Ha OPraHU3M YelloBeKa. BakHenne Xinopuasl
U UX HaXO0XJIECHUE B IIPUPOJIE.

OOmast xapakrepuctuka 3JeMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTpPOEHHsSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue M (hU3NYECKHe CBOWCTBA IMPOCTHIX BEIIECTB —
KHUCJIOPO/a M Cepbl. AJUIOTPONHbIE MOJU(PHUKAIIMKA KUCIOPOJA U cepbhl. XUMHUUECKUE CBOICTBa
cepel. CepoBOoJOpOA, CTpoeHue, (U3NYECKHEe M XHMHUYECKHe CBOHCTBA. OKCHIBI Cephbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIOTa, PU3NYECKHEe M XUMHUYECKHE CBOICTBa
(oOmme Kak TMpencTaBUTENs Kiacca KUCIOT M crneuupuyeckue). XUMHUYECKHE PpEaKIHH,
JeKaIlie B OCHOBE IMPOMBIIUICHHOTO CII0cO0a MOIy4eHHUs cepHoil KucioThl. [IpuMeneHue
cepHOi KUCIOTHI. COM CEPHOM KUCIOTHI, KAUeCTBEHHAs peaklus Ha cynbpaT-uoH. Haxoxnenue
ceppl U €€ coequHEeHUHM B npupofe. XHMMHYECKOE 3arpsA3HEHUE OKPYXKAIOLIEH Cpenabl
COCAMHEHUSIMH Cepbl (KHCIOTHBIC JTOXIU, 3arpA3HEHUE BO3IyXa M BOJOEMOB), CIIOCOOBI €ro
IIPEIOTBPALLEHUS.

OOmast xapakTepucTuka 3JeMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHble CTENEHM OKHCICHHA. A30T, paclpoCTpaHEHHE B MpuUpoae, (U3NYECKUe H
XUMHYecKHe cBoiicTBa. KpyroBopot a3ora B mpupoae. AMMHUAK, ero Gu3n4eckue U XMMUYECKHe
CBOWCTBa, MoJlydeHue u npuMenenue. Conu aMMOHUS, UX (PU3NYECKHe U XUMUUYECKUE CBOMCTBA,
npuMeHeHrne. KadecTBeHHas peakuys Ha MOHBI aMMOHHUSA. A30THas KUCIOTa, €€ IOIy4YeHHE,
¢usnueckue M XMMHUYECKHE CBOMCTBa (00IIMe Kak NpEeACTaBUTENs Kiacca KHUCIOT U
cneun¢uyeckue). Vcnonap3oBaHWe HUTPATOB M COJEH aMMOHHUS B KauyeCTBE MHUHEPATbHBIX
ynoopenuii. XuMHUYECKOE 3arps3HEHUE OKPYXKAIOMICH Cpelbl COSAMHEHUSIMH a30Ta (KUCIOTHBIS
TOXM, 3arpsi3HEHHE BO37yXa, MOUYBbI M BOAOEMOB). Docdop, amioTporHbie MOIUPUKAIIH
dochopa, ¢pusznyeckne u xumuueckue cpoiictBa. Okcua docopa (V) u pochopHas kKucioTa,
¢usnyeckue M XUMHUYECKHE CBOIcTBa, moiydeHue. Vcmomnp3oBaHue ¢ochaToB B KadecTBe
MUHEPAIbHBIX YI0OpEHHIA.

OOmast xapakrepuctuka 3aeMeHTOB I[VA-rpynmsl. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapaKTepHbIE CTENICHH OKHCICHUS. YTIIEPO, aJUIOTPOMHbIE MOIUPHUKAIINH, PACTIPOCTPAHEHUE B
npupoze, pusnueckue U XUMU4eckue cBoiictea. AncopOuus. Kpyrosopor yriepona B mpupose.
Oxcunpl yraepona, ux (GpU3MUEcKue U XMMUYECKHE CBOMCTBA, IEHCTBHE Ha JKUBBIE OPTaHU3MBI,
MOJTy4YeHUE U MPUMEHEHHE. DKOJIIOTUYECKUE MPOOJIEMBI, CBsI3aHHbIE ¢ OKcHIoM yriepona (IV),
TUIIOTE3a TJI00ATbHOTO MOTEINICHUS KIuMarta, MapHUKOBBIN 3¢ddekr. YrompHas kucimora u eé
coiM, UX (pu3MUecKue M XUMHYECKHE CBOICTBA, MOJy4YeHHE U TpuMeHeHue. KauecTBeHHas
peakius Ha  KapOoHaT-MOHBL. ~ Vcmonb3oBaHue ~ KapOOHAaTOB B OBITY, MEIMIIMHE,

MPOMBIIIJICHHOCTH U CCJILCKOM XO03sICTBE.



[TepBoHauyanbHBIE MOHSATUS 00 OPTaHUYECKUX BEIIECTBAX KAK O COCIWHEHUSX YTIepoaa
(MertaH, »TaH, ATWIEH, AalleTWIECH, 53TAaHOJ, TJIMLEPUH, YKCycHas Kucinorta). Illpuponnsie
WUCTOYHUKU YTJIEBOAOPOJOB (Yroiib, MPHPOAHBIN Ta3, HEPTh), MPOAYKTHI UX TNepepaboTKu
(6eH3uH), UX pOJIb B OBITY ¥ IPOMBINIICHHOCTH. [IOHATHE 0 OMOJOTUYECKH BAXKHBIX BEIIECTBAX:
KHUpax, Oelkax, yriaeBoJax — W HMX pOJIM B KU3HU 4YeIOBEeKa. MarepualbHOE EIUHCTBO
OPraHNYEeCKUX U HEOPraHUYECKUX COEAUHEHHUM.

Kpemuuii, ero Qusuyeckue ¥ XUMUYECKHE CBOMCTBa, NOIYyYEeHUE W TMPUMEHEHHE.
Coenunenuss kpemHusi B mpupone. OOmme mnpencraBieHuss o0 okcugae kpemuaus (IV) u
KpeMHUEBOU kuciioTe. CHIIMKATHI, UX HCIIOIH30BAHKE B OBITY, B MPOMBIIINIEHHOCTH. BaxxHeitmme
CTPOUTENbHBIE MaTepHalbl: KepaMUKa, CTEKJIO, ILIEMEHT, OeToH, ene300eToH. [Ipobiembl
0€30IMacHOTO HCIIOIH30BAHMS CTPOUTEIHHBIX MATEPHAIIOB B TIOBCETHEBHOM KU3HHU.

MeTaniibl M UX COCAMHEHUS

OOmiasi xapakTepUCTHKAa XHMHYECKUX DJIEMEHTOB — METAJJIOB HAa OCHOBAaHUHM WX
nosioxkeHus B [lepuonnueckoi cucteme xumuyeckux aiaemeHToB /. . Menneneesa u ctpoeHus
atomoB. CTpoeHue MeTauioB. MeTraminueckass CBsI3b M METAJUIMYECKas KpUCTauIMuecKas
pemérka. OIEeKTPOXUMHYECKUM psAl HanpsHkeHUM MerauioB. Dusnueckrue U XUMHYECKHE
cBoiicTBa MeTayioB. OOmmMe crocoObl MoMydeHuss MeTaioB. [IoHATHE O KOPPO3UU METAaJUIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI X OT Koppo3un. CIuiaBkl (CTallb, YyT'yH, JIOPATIOMUHUN, OpOH3a) U
WX IPUMEHEHHE B OBITY W MPOMBIILIICHHOCTH.

[Ilenounsle MeTauibl: nonoxeHue B [lepuoanueckon cucTeMe XMMUYECKUX 3JIEMEHTOB /l.
N. Menpneneesa, CTpOCHUE UX aTOMOB, HaXOXJeHHE B npupone. OPU3MYEeCKUe U XUMHUYECKHE
CBOICTBa (Ha mpuMmepe HaTpus U Kanus). OKCUIbl U TUAPOKCUIBI HATpHs U Kanus. [Ipumenenue
LIEJIOYHBIX METAJUIOB U UX COCIMHEHUM.

[[lenouyHo3eMenbHbIE METAUIBI MArHUM M Kalbluh: nonoxkeHue B Ilepuonnueckon
cucremMe xumumueckux snemeHToB [[. M. MeHneneeBa, CTpOEHHME MX aTOMOB, HAaXOXICHUE B
npupozae. PU3NYECKUE U XMMHUYECKHE CBOMCTBA MarHusl U Kajiblus. BaxkHenmme coeauHEeHUs
KaIbIust (OKCHII, TUAPOKCU], coyin). JKECTKOCTH BOJBI M CIIOCOOBI €€ YCTPaHECHHUS.

AmoMuHuii: nonoxxenue B llepuonnueckoil cucreme xumuyeckux snemeHroB [[. U.
MenaeneeBa, CTpOEHHE aTOMa, HaXOXAEHUE B Ipupojae. PU3NUeCKHe U XUMHUUYECKHUE CBOMCTBA
anmroMuHMsI. AM(OTEpHBIE CBOWCTBA OKCUIA U TUIPOKCH/IA ATFOMHHHUS.

Kenezo: mnonoxenune B Ilepumoamnueckoit cucreme xumudeckux osnemeHtoB J[. U.
MenaeneeBa, CTpOEHUE aTOMa, HaXOXKAEHUE B Ipupojae. PU3NUECKHEe U XUMHUYECKHUE CBOMCTBA
xene3a. Okcunpl, rugpokcuasl u conu xene3a (II) m xemeza (III), ux cocras, cBoicTBa U
MOJTy4YECHHE.

XuMus U OKpy:KamoLas cpeaa

BemectBa n maTepuainsl B OBCEIHEBHOM KU3HU 4YEJIOBEKA. be3omacHOe MCIOJIb30BAHUE
BEIIECTB M XUMHUYECKUX peakiuii B ObITy. [lepBas moMomp NMpu XUMHUYECKHUX OXKOTrax |
OTPABJICHUSIX.

XuUMHUUECKOe 3arps3HEHUE OKpYKaroleh cpeanl (peaenbHas JOIMyCTUMasi KOHLIEHTPalUs

BemiecTB, nanee — [1JIK). Ponb XxuMuu B pemieHuu 3KOJIOTUIECKUX MTPOOIIEM.



Meosrcnpeomemnuie céa3u

Peanuzanusi MeXIpeIMETHBIX CBSI3€H NMPH M3YYEHUH XUMHUH B 9 KJlacce OCYIIECTBISIETCS
Yyepe3 HCHOJb30BAHME KaK OOIIMX ECTeCTBEHHO-HAYYHBIX TMOHATHH, TaK M IOHATHH,
SBIISIOIIMXCS] CHCTEMHBIMHU ISl OTACIBHBIX MIPEIMETOB €CTECTBEHHO-HAYUYHOTO ITUKIIA.

OOme ecTecTBEHHO-HAYYHbIE IOHATHS: HAy4HbIM (akT, TUmore3a, 3aKOH, TEopus,
aHanu3,  CHHTe3,  Kilaccu(ukauusi,  MEPUOJUYHOCTh,  HAONIONEHHE,  SKCIEPUMEHT,
MOJICIIUPOBAaHUE, U3MEPEHUE, MOJIEIb, SIBJICHUE, TAPHUKOBBINA 3PPEKT, TEXHOJIOTHsI, MATCPHAIIBL.

@dusnka: MaTepusi, aTOM, OJJEKTPOH, MPOTOH, HEWTPOH, HOH, HYKIHJ, H30TOIHI,
palMOaKTUBHOCTb, MOJIEKYJIa, AJIEKTPUUYECKUH 3apsill, MPOBOJHUKH, MOJIYIPOBOIHHUKH,
IMRJICKTPUKH, (POTODIEMEHT, BEIIECTBO, TEJIO, 00bEM, arperaTHOe COCTOSHUE BEIIECTBA, TIas,
pacTBOp, pacTBOPUMOCTb, KpUCTaJUIMYecKas pemérka, CIUIaBbl, (PU3MYECKUE BEIMYHHBI,
€IMHUIIBI U3MEPEHHsI, KOCMUYECKOE TIPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, CONHIIE.

Bbuonorus: ¢orocunres, apixaHue, O6uocdepa, 3KOCUCTEMa, MUHEpAIbHBIE YAOOpPEHHS,
MHUKPORJIEMEHTBI, MAaKPOAJIEMEHTHI, MUTaTEIbHbBIC BELIECTBA.

I'eorpadusa: armocdepa, ruapochepa, MuHEpanbl, TOPHBIE MOPOJBI, MOJE3HBIC

HCKOIIaeMble, TOIUIUBO, BOAHBIE PECYPCHI.

5. KoamnuyecTBo 4acoB
OO1mree yuciio 4acoB, OTBEACHHBIX JI M3yUEHUS XUMHUHU HAa YPOBHE OCHOBHOTO OOIIETO
oOpa3zoBanusi, coctaBisier 136 yacoB: B 8 kimacce — 68 gacoB (2 "aca B Heneno), B 9 kiacce — 68

4yacoB (2 yaca B HE/IEIIIO).

6. ®opMBbI KOHTPOJISI
[Ipeobmanaromeit Gopmoii KOHTPOIS BBICTYHNAIOT MHCHMEHHBIN (CaMOCTOSITENBHBIE U

KOHTPOJIbHBIE pabOTHI) U YCTHBIN Onpoc (coOece10BaHue).

7. MecTo AMCHMILIMHBI B y4eOHOM IVIaHe
JlucuuIuinHa OTHOCUTCS K 00s3aTeNbHOW dYacTH y4yeOHOro IJJaHa W HampaBieHa Ha
JOCTUKEHHE  METAlPeIMETHBIX UM  JINYHOCTHBIX  PE3YyJbTaTOB  OCBOCHMS  OCHOBHOM

00pa3zoBaTeNbHON MPOTPAMMBI.

8. HopmaTtuBHo-npasoBasi 6a3a 11 pa3pad0oTKH NPOrpaMMbl

[Tporpamma 1o XMMHH Ha YPOBHE OCHOBHOT'O O0OIIET0 0Opa30BaHMs COCTABJICHA HA OCHOBE
TpeOOBaHUI K pe3yibTaTaM OCBOCHHMS OCHOBHOH 00pa30BaTeNIbHOW MPOrpaMMbl OCHOBHOTO
obmero obpaszoBanus, npeacraBieHHbIX B GI'OC OO0, a Taxke Ha OCHOBE (eneparbHOU
paboueil mporpaMMbl BOCITUTAHUS U C YYETOM KOHIEMIMHU MPENoJaBaHus yuyeOHOro mpenMeTa

«Xumus» B 00pazoBaTeNbHBIX opranu3zanusax Poccuiickoit @enepannu.

9. YueOHO-MeTOANYECKOE 00€ecIIeueHHue

1. O.C.I'abpuensn. Xumus 8 kiacc. ba3osslit ypoBens - M., AO «IIpocBenienue



2. O.C.I'abpuensn. Xumus 9 knacc. bazoBsiit ypoBens - M., AO «IIpocsenienne»

10. Cpoxk peanu3anum NporpamMmsl

2 rona

AHHOTANMUA
K padouei nporpamme «Xumus» 10-11 kaaccnl

1. O0masi xapaKTepuCTHKA JMCHHIIIHHbI

XUMUS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAyK UTPaeT 0COOYIO POJib B COBPEMEHHOMN
[IUBWIN3ALUH, B CO3JJaHUU HOBOW 0a3bl MaTepuasbHOW KyJIbTypbl. OHa BHOCHT CBOM BKJIAJ B
(dbopMHpOBaHKE PAIIMOHAIIEHOTO HAYYHOTO MBIIUICHUS, B CO3JJaHHE IEIOCTHOTO TPEACTaBICHUS
00 OKpY’XaroIeM MUpPE KaK O €AWHCTBE MPUPOJBI M YEJIOBEKA, KOTOpoe (GOPMHUPYETCS B XUMUU
Ha OCHOBE IIOHMMAaHUs BEILIECTBEHHOI'O COCTAaBa OKPY’KAIOLIEr0 MUPA, OCO3HAHUs B3aUMOCBS3H
MEX]y CTPOCHHEM BEIECTB, UX CBOMCTBAMH U BO3MOXXHBIMH 00JIaCTAMU PUMEHEHUSI.

TecHo B3aMMOIEHCTBYs € JOPYTMMH €CTECTBEHHBIMM HAayKaMH, XHMHsS CTajla
HEOTHEMJIEMON YacTbI0 MHUPOBOM KYJBTYpbl, HEOOXOIMMBIM YCJIOBHEM YCHEIIHOIO TpyJaa U
KHU3HHM KaKJoro wieHa obmectBa. CoBpeMEeHHas XMMUsSl KaK HayKa CO3HMIaTeNbHasl, Kak Hayka
BBICOKMX TEXHOJIOTHMH HaIllpaBlieHa Ha pELICHHE III00aJbHBIX MPOOIEM YCTOWYHMBOTO Pa3BUTHA
YelIOBEYEeCTBA — CHIPhEBOM, JIHEPreTHUYECKOM, MHINEBOM, 3KOJOTHYECKOW Oe30macHOCTH |

OXpaHbI 370POBbA.

2. Heab u 3aga4u
CornacHo NaHHOM TOYKE 3pPEHHUsS TJIABHBIMU LEJISMU U3y4YeHHs TpeaMera «XUMUs» Ha
6azoBoM ypoBHe (10 —11 xu1.) ssBRSTTOTCS:

* (QopmMupoBaHHE CUCTEMbl XMMHUYECKHX 3HAHWN KaK Ba)KHEHINEH COCTaBISIONICH ecTe-
CTBEHHO-HAayYHOW KapTHHBI MUPA, B OCHOBE KOTOPOH JieXKaT KIIFOUEBbIe MOHATUS, QYH-
JTAMEHTAJIbHBIE 3aKOHBI U TEOPUH XMMUH, OCBOCHHE SI3bIKa HAYKH, YCBOCHUE U MMOHUMA-
HHUE CYIIHOCTH JOCTYMHBIX 00OOIIEHHI MHMPOBO33PEHUECKOr0 XapakTepa, O3HaKoMIIe-
HHE C UCTOpUEH UX pa3BUTHS U CTAHOBIICHUS;

* (opMupoBaHHE U Pa3BUTHE NPEACTABICHUN O HAYYHBIX METOJAX MO3HAHHUS BEIIECTB U
XMUMUYECKHX PEAKIHUNA, HEOOXOAUMBIX Ui MPUOOPETeHUs YMEHHI OpPHUEHTHPOBATHCS B
MUpE BEIIECTB U XUMUYECKUX SIBIICHUH, UMEIOIINX MECTO B MPUPOJIE, B IPAKTUIECKOHN U
IMOBCEAHEBHOM XKU3HU;

* pa3BUTHE YMEHUH U CHOCOOOB JEATENILHOCTH, CBSI3aHHBIX C HAOIIOZACHUEM U OObBsICHE-
HUEM XHMHYECKOTO SKCHEPUMEHTa, COOMI0IEHUEM IpaBmiI 0E€30MacHOTr0 OOpaleHus C
BEIIIECTBAMH.

Hapsny c atumMm, copepkarenbHasi XapaKTepUCTUKa eJIel M 3a/1a4 U3Y4YeHUs IpeaMera B

nporpamMme 1o XuMruu yTO4HCHA U CKOPPCKTUPOBAHA B COOTBCTCTBUH C HOBBIMU IIPUOPUTECTAMU



B cHCTeMe cpefaHero obmiero obOpazoBanus. CerojHs B MPENOJaBaHUU XUMUU B OOJbIIeH
CTETIEHH OTHAETCA NPEANOYTEHHE MPAKTUYECKOH KOMIIOHEHTE COJEpXKaHUs OOy4YeHHS,
OPHEHTUPOBAaHHONH Ha TMOATOTOBKY BBIIYCKHHKAa 00LIe00pa30BaTEeIbHONM  OpraHU3aINH,
BJIAJICIONIET0 He HAaOOpOM 3HaHWM, a (PYHKIMOHAIBFHOW IPaMOTHOCTHIO, TO €CTh CIIOCOOAMHU H
YMEHUSIMH aKTHBHOTO TOJY4YEHUS 3HAHWHA W NPUMEHEHUS UX B PEabHOW KM3HM Ul PELICHHS
MPAaKTUYECKUX 3a/1a4.

B cBi3M Cc 9TUM mpM U3yYEHUHM IMpeaMera «XUMHUS» JIOMUHHPYIOLee 3HaYeHHE
nproOpeTaloT TaKKue LEeNU U 3a/1a41, KakK:

amanTanus  oOyyaromMXCss K  YCIOBHSIM  JUHAMHUYHO  pa3BUBAIOLIETOCS  MUPA,
(dbopMHpOBaHHE MHTEIJICKTYAIbHO PAa3BUTOH JMYHOCTH, TOTOBOM K CaMOOOpa30BaHMIO,
COTPYAHUYECTBY, CAMOCTOSATEIIbHOMY TMPHHATUIO TPAMOTHBIX pEHICHHH B KOHKPETHBIX
KM3HEHHBIX CUTYallUsX, CB3aHHBIX C BEIIECTBAMH U X IIPUMEHEHUEM;

dopmupoBaHue y OOyYaromMXCS KIIOYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIH),
UMEIOIINX YHUBEPCATIbHOE 3HAYCHHE JJISl PA3IMYHBIX BUIOB JIEATEIBHOCTH: PEIICHHUS MpooieMm,
MOUCKA, aHalu3a U 00paboTKM WHPOpPMALMHU, HEOOXOMUMBIX s NPUOOPETEHHUs OIbITa
JesITeIbHOCTH, KOTOpasi 3aHMMAeT Ba)KHOE MECTO B MO3HAHUHU XMMMHH, a TAKXKE JUIS OLIEHKHU C
MO3HUILIMN HKOJIOTHUECKOM 0€30MacHOCTH XapaKTepa BIMSHUS BEIIECTB U XUMUYECKUX IPOLIECCOB
Ha OpPraHu3M YeJIOBeKa U NPUPOAHYIO Cpeay;

pa3BUTHE MMO3HABATEIBHBIX WHTEPECOB, MHTEUICKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
o0yyJaromuxcs: CHOCOOHOCTH CaMOCTOSTENbHO IPHOOpETaTh HOBbIE 3HAHUS 10 XUMHU B
COOTBETCTBUH C )KM3HEHHBIMU MOTPEOHOCTSAMH, UCIIOIB30BAaTh COBPEMEHHbIE HH(POPMAIIMOHHBIE
TEXHOJIOTUH JIJIs TIOMCKA M aHaIM3a Y4eOHON U Hay4YHO-IIOMYJIAPHON MH(POPMALIUU XUMUYECKOTO
COJICpKAHUS;

(dbopMHUpOBaHKE U PA3BUTHE y 00YYAIOLINXCS ACCOIMATUBHOTO M JIOTHUECKOTO MBIIIJICHHUS,
HaOJIOAATENbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOEHHO HEOOXOAWMBI, B
YaCTHOCTH, ITPH TUIAHUPOBAHUU U TIPOBEICHUH XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE Yy oOOydaromuxcs yOexIEHHOCTH B TyMAaHHUCTHUYECKOW HANpPaBICHHOCTU
XUMUM, €€ BaXHOW pOJIM B  PEHICHWH [IOOATBbHBIX  MPOOJIEM  palOHAIBLHOTO
NPUPOIOTIONB30BAHUSA, TOIOJHEHHUS SHEPreTHUYECKHX PECYpCOB U COXPAaHEHHs MPHUPOIHOTO
paBHOBECHs, OCO3HaHMA HEOOXOTUMOCTH OEpPEKHOT0 OTHOLICHHS K TPHUPOJE U CBOEMY
3JI0POBBIO, A TaK)Ke MPUOOPETEHUS OIBITA MCIIOIb30BAHUS MOJIYUYEHHBIX 3HAHUN JJIST TPUHATHS

rpaMOTHBIX peH_ICHI/Iﬁ B CUTyalUAX, CBA3AHHBIX C XUMHWYCCKUMU SABJICHUAMMU.

3. CTpyKTypa nporpamMmsl

[Iporpamma BKIIOYAET CIEAYIOIINE PA3/IeIbl:
o [TlosicHuTenpHas 3amucka ¢ TpeOOBaHUAMU K pe3ysbTaTaM 00yueHHs.
o CopepkaHue Kypca ¢ IepeuHeM TeM H paclipeieIeHUEM YacoB.
e Temarndeckoe MIaHUPOBAHUE C BUAAMU YUEOHOU eI TETHHOCTH.

e PexomeHmanuu no OCHAIMIEHUIO yU4eOHOTO Mpolecca.



4. Conep:xanmne padoyeii NporpaMmmsl
10 KJIACC

OPIAHNYECKAS XUMUA

Teoperuyeckne 0OCHOBBI OPraHUYeCKOM XUMHHU

[Ipeamer opraHU4ecKON XUMUU: €€ BO3HUKHOBEHUE, Pa3BUTUE U 3HAYCHHUE B IIOJIyYCHUU
HOBBIX BEIIECTB U MaTepHanoB. Teopus cTpoeHus: opraHuueckux coequHennii A. M. bytieposa,
e€ OCHOBHbIE TOJOKEHUsA. CTpyKTypHble (DOpPMyINIBI OpPraHWYECKHX BelIeCTB. [ omoJorus,
n3oMepus. XUMHUUYECKas CBA3b B OPraHUYECKUX COCIMHEHUSAX — OJIMHAPHBIE U KPATHBIE CBS3U.

[IpencraBnenne o0  kiaccuukauMum  OpraHudeckux  BemiectB.  HomeHnknarypa
OpPraHMYECKHUX COEIMHEHUH (cucTeMarudeckas) W TpPHUBHAJIBHBIE HAa3BaHUS BaKHEHIIMX
MIPEACTABUTENEH KIIACCOB OPIaHUYECKUX BEILECTB.

OKCrepUMEHTAJIBHBIE METOJIbl M3Y4YEHMs BELIECTB U MX NPEBPAILICHUN: O3HAKOMIIEHHUE C
o0pa3liaMu OpraHMYECKUX BEIIECTB M MaTepHajaMH Ha WX OCHOBE, MOJICIMPOBAHUE MOJIEKYII
OpPraHUYeCKUX BEIIECTB, HAOJIOJEHHWE U OMNHMCAaHUE JAEMOHCTPALMOHHBIX ONBITOB IIO
MPEBpAILEHUIO OPraHMYECKUX BEIIECTB MPH HarpeBaHUH (TUIaBJIeHUE, OOYTIIMBAHUE U TOPEHUE).

Yraesoaopoabl

AnKaHBI: COCTaB M CTPOEHHUE, TOMOJOTMYECKHM psa. MeTaH M 3TaH — NpoCTeHIIne
NPEJCTaBUTENIN AJIKAHOB: (PU3UYECKHE M XUMHUECKHME CBOMCTBAa (pEaKUMU 3aMEIleHUs H
TOpPEHMS), HAX0XKIEHUE B IPUPOJIE, TOIYUEHHE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOECHHUE, TOMOJIOTUYECKUI Psil. DTUIIEH U NPONUIEH — NPOCTEUIINE
NPEJCTaBUTENIN AJKEHOB: (U3MYECKUE M XHMHUYECKHE CBOMCTBAa (peakiuu TUAPUPOBAHHMS,
raJIOrT€HUPOBAHNUS, THIPATALUN, OKUCIEHUS U MOJIMMEPHU3ALINN), TIOIy4YEeHHE U IPUMEHEHUE.

Anxanuensl: Oyranguen-1,3 u MetunOyranuen-1,3: cTpoeHHe, BaKHEHIINE XMMUYECKHE
cBOMcTBa (peakius noiaumepusannn). [lonyyeHrne CMHTETHYECKOTO KaydyKa U PE3UHBI.

AJKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHUS, TOMOJIOTMYECKHH psia. ALETHIEH —
MPOCTEUIINIA MPEICTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NYECKHE U XUMUYECKHE CBOICTBA
(peakuuy ruIpupOBaHUs, raJlOr€HUPOBaHUS, TUAPATALIUM, TOPEHMS), IOJyUYEHUE U IPUMEHEHHE.

Apenbl. benson: cocraB, cTpoeHHe, (QHU3MUECKME M XMMHUYECKHE CBOWCTBA (peaKiuu
TaJIOTEHUPOBAHNSA M HUTPOBAaHMs), MONY4YEHME M NpuMeHeHue. Tonyon: cocmasg, cmpoenue,
@usuueckue u Xumuieckue ceolicmea (peakyuu 2aio2eHUpo8anus U HUMpPOBAHUs), NOLyUeHUe U
npumenenue. TOKCHYHOCTH apeHOB. ['eHeTmdeckas CBA3b MEXAY YIIIEBOAOPOAAMH,
MIPUHAJIEKALIMMU K pa3IMYHbIM KJIacCcaM.

[TpupoaHble UCTOYHUKH YTIIEBOJOPOIOB. [IpupoaHblii ra3 U MONMyTHBIE HE(TAHBIC Ta3bl.
Hedts u e€ mnpoucxoxnenue. CrocoObl mnepepaboTKu He(PTU: TeperoHkKa, KpeKUHT
(TepMHUYeCKH, KaTamUTHYECKUil), muponu3. [IpoaykTsl nepepaboTku HedTH, UX MPUMEHEHHE B
MPOMBIIIJICHHOCTH U B ObITY. KaMeHHBIH yrosb U MpOayKThI €ro NepepadoTKH.

OKClepUMEHTAJIBHBIE METOJIbl M3Y4YEHMs BELIECTB U MX MPEBPAIICHUN: O3HAKOMIIEHHUE C

o0pa3uamMu MIacTMacc, KaydyKoB U pe3uHbl, Kojutekuuu «HedTs» 1 «Yroaby, MoaenupoBaHue



MOJICKYJl YTJIEBOJOPOJIOB U TaJOr€HONPOM3BOIHBIX, NPOBEACHUE IPAKTHYECKOW PAaOOTHI:

II0JIy4E€HHUE ITUIIEHA U U3YYEHHE €r0 CBOMCTB.

PacuérHble 3anaum.

Bbruncnenuss mo ypaBHEHHIO XUMHUYECKOW peakuumu (Macchl, 00BbEMa, KOJIMYECTBa
MCXOJIHOTO BEIECTBA WJIM TMPOJYKTAa PEaKIHH IO H3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOT'O M3 UCXOJIHBIX BEUIECTB WM IPOAYKTOB PEAKIINH).

Kucaopoacoaep:xamue oprannyeckne coeANHEHUs!

[IpenenbHble ONHOATOMHBIE CHUPTBL. MeETaHON W AITAHON: CTpPOCHHE, (U3NYECKHE U
XMMHMUYECKHE CBOWCTBA (pEakUUU C aKTUBHBIMHU METaJlIaMH, I'aJIOT€HOBOJIOPOJAMHU, FOPEHHE),
IIpuMeHeHne. BoopoiHble CBS3M MEKAY MOJIEKYJaMu CUpTOB. JlelficTBHEe METaHONIA U 3TaHOJIa
Ha OpPTaHM3M YeJIOBEKa.

MHoroaToMHbIE CHHUPTHL. OTHICHIVIMKOIb W TIUIEPUH: CTpOeHHe, (U3NYEecKHe u
XMMHUYECKHE CBOMCTBA (B3aMOAEHCTBHE CO IIEJIOYHBIMUA METAJNIAMH, KAUECTBEHHAsI peaklivs Ha
MHOIOaTOMHBIE CIUPTHI). JlelicTBue Ha opraHu3M uenoBeka. llpuMeHeHue rinunepuHa u
STHJICHTJIUKOJISL.

@DeHoM: CTPOCHHE MOJEKYINbl, (U3NYECKUEe W XHMHYECKHE CBOHCTBA. TOKCHYHOCTBH
¢denona. [Ipumenenue genona.

Anpneruasl M kemouwvl. DOpManbAETHI, aUeTaNbACTHA: CTpOoeHue, (Quznueckue u
XMMHUYECKHE CBOMCTBA (PEAKIMM OKHCIEHUS U BOCCTAaHOBJICHUS, KAaUECTBEHHbBIE DPEAKIUM),
[I0JIy4YE€HUE U IPUMEHEHHE.

OnHOOCHOBHBIE Tpe/iebHbIe KapOOHOBBIE KHCIOThL.. MypaBbUHAs M YKCYCHAast KUCIIOTHI:
cTpoeHue, (pu3nuecKkue 1 XUMHUUYECKUE CBOMCTBA (CBOWMCTBA, OOIIUE IS KJlacca KUCIIOT, Peaklus
TepUHKAIMK), TONydeHHe u mpuMeHeHne. CrTeapuHOBas W OJEHMHOBAS KHUCIOTHI Kak
MPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIIOT. Mbljla KaK COJNM BBICIINX KapOOHOBBIX KHCIIOT,
UX MOIOLIEE IEUCTBUE.

CrnoxHble 3QHUpBl KaK MPOU3BOAHbIE KaPOOHOBBIX KUCIOT. [ MAPOIHM3 CIOXKHBIX 3(UPOB.
Kupsl. I'naponus xupos. [Ipumenenne xupoB. buonornyeckast posb )KUpPOB.

VYTieBobl: COCTaB, KJIacCH(PUKaLKs yIIIeBOA0B (MOHO-, TU- U TIOJMcaxapuabl). I mroko3a —
NPOCTEUIINKA MOHOCaXapua: OCOOCHHOCTH CTPOCHHSI MOJICKYJIbI, (PU3NUYECKHE M XHUMHUYECKHE
cBoiicTBa (B3aumogeicTBue ¢ ruapokcuaoM Meau(ll), oxucieHume ammuadyHbIM pPacTBOPOM
okcuga cepebpa(l), BoccraHoBiIeHHE, OpOXKEHHE TIIOKO3bI), HAaXOXACHHWE B MPUPOJE,
npuMeHeHue, Ouonoruueckas poib. @orocunre3. Gpykro3a Kak H30Mep TIIFOKO3bI.

Kpaxman u nesmnonosa Kak NpupoaHble noaumepsl. CTpoeHne Kpaxmaia U LEJUII0JIO3bI.
dusnyecKre U XMMUYECKHE CBOMCTBA KpaxMaia (TMIpoju3, KaUeCTBEHHAs PEaKLus C HOA0M).

OKCIIEpUMEHTANIBHBIE METOABl H3Y4YEHMsI BEIIECTB M MX IPEBPALICHHUI: IPOBEICHUE,
HAOJIOZICHWE W ONKCAaHUE JIEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHHE CHHPTOB, KaueCTBEHHBIC
peakiuy OJIHOATOMHBIX CHUPTOB (OKHUCIEeHHe 3TaHoja okcuaoMm wmeau(ll)), mHOroaToMHBIX
cnupToB (B3aumojeicTBue raunepuHa c¢ ruapokcuaom menu(ll)), ampaerunoB (oxucieHue

aMMHMa4YHbIM pacTBopoM okcuga cepebpa(l) um rugpoxcumom wmemu(Il), B3ammoneiicTBue



KpaxMana ¢ HOJOM), MpPOBEACHHE NPAKTUUYECKOH paboTHI: CBOWCTBA pacTBOpa YKCYCHOM
KHCJIOTBI.

PacuérHble 3anaum.

Bbruncnenuss mo ypaBHEHHIO XUMHUYECKOW peakuumu (Macchl, 00BbEMa, KOJIMYECTBa
MCXOJIHOTO BEIECTBA WJIM TMPOJYKTAa PEaKIHH IO H3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOT'O M3 UCXOJIHBIX BEUIECTB WM IPOAYKTOB PEAKIINH).

A3oTcozepKalue OpraHndecKue COeAUHEHUS.

AMUHOKHCIOTBI Kak aM{QoOTepHble OpraHuyeckue coeauHeHus. dusnueckue u
XMMHMUYECKHE CBOMCTBA aMUHOKHMCIOT (Ha mpuMepe INMLuHA). buonoruueckoe 3HaueHue
aMUHOKUCIOT. [lenruabl.

benku kak NpUpOIHBIE BBICOKOMOJIEKYJSIpDHBIE coeAauHeHus. llepBuyHas, BTOpHYHAs U
TpeTUYHAas CTPyKTypa OenkoB. XHMHYECKHE CBOWCTBA OENKOB: THIPOJIN3, JEHATypalus,
KayeCTBEHHBIE PEaKLMU Ha OEJIKH.

DKCIepUMEHTAIbHBIE METOBl M3YYEHHUS BELIECTB M MX IpEeBpallleHUil: HaOnroneHue u
ONMCaHME JIEMOHCTPALMOHHBIX ONBITOB: JICHATypalus OENKOB IpPH HArpeBaHWU, LIBETHBIC
peakuuu 6eIKoB.

BricOKOMO/IEKYJISAPHBIE COCAUHEHHUS

OCHOBHBIE TOHATHSI XUMHH BBICOKOMOJIEKYJISIDHBIX COEIUHEHHI: MOHOMEp, IOJUMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJMMEPHU3aLUH, CPEIHAs MOJeKyJspHas Macca. OCHOBHbIE
METO/bI CHHTE3a BBICOKOMOJIEKYJISIPHBIX COCIMHEHUN — IIOJIMMEpU3aLs U IOJUKOHICHCALIUS.

OKClepUMEHTAJIBHBIE METOJIbl M3YYEHMs BELIECTB U MX NPEBPAIICHUN: O3HAKOMIIEHHUE C
o0pa3iaMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, TJIACTMACC, KAYIYKOB.

MexmpeaMeTHbIE CBS3H.

Peanuzanus MeXnpeIMETHBIX CBS3€l MPU M3y4eHHH opraHmdeckod xumuu B 10 kiacce
OCYILECTBIISICTCSI Yepe3 HCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX IMOHATHH, TaKk WU
MOHATUH, ABISIOIIMUXCA CUCTEMHBIMHU JUISL OTJAEIbHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OOme ecTecTBEHHO-HAYYHbIC TOHSATHSA: SBJICHHE, HAY4YHBIH (akT, TUIOTe3a, 3aKOH,
TEOpHsl, aHaliM3, CHUHTe3, KiIacCupUKaAIMs, T[EePHOAUYHOCTb, HaONIOJCHHE, HW3MEPEHueE,
JKCIIEPUMEHT, MOJCIMPOBAHHUE.

®usuka: MaTepus, SHEPTHUs, Macca, aTOM, dJIEKTPOH, MOJIEKYJIa, JHEPIeTUYECKUNA YPOBEHD,
BEIIIECTBO, TEJO, 00BEM, arperaTHoe COCTOSIHME BEIIECTBA, (PU3UUECKUE BEJIWYMHBI U €MHULIBI
UX U3MEpEHUsL.

Bbuonorus: kinerka, opranusM, Ouocdepa, oOMeH BemIeCTB B OpraHusme, (pOTOCHHTE3,
OMOJIOTHYECKN aKTUBHBIE BeleCTBA (O€IKH, yIrIeBOAbI, XKUPHL, (PEPMEHTHI).

['eorpadus: MuHepabl, TOPHBIE TOPOIBI, TOJIE3HBIE HCKOIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHomorusa: MUIEBbIE MPOAYKTHI, OCHOBBI PAllMOHAIILHOTO ITUTAaHUs, MOIOIIUE CPEACTBA,
JIEKAPCTBEHHBIE U KOCMETUYECKHUE IPENapaThl, MATEPUAIIbI U3 UCKYCCTBEHHBIX U CUHTETUYECKUX

BOJIOKOH.

11 KJIACC



OBIIASA U HEOPTAHNYECKASA XUMMUSA

Teopernyeckue 0CHOBbI XMMUU

XuMUUecKuid aneMeHT. AToM. Sapo aToma, H30TOMbI. DIJIEKTPOHHas 000J0YKa.
DHepreTuveckue ypoBHHU, IOTYPOBHU. ATOMHBIE opOHTay, s-, p-, d- ameMeHTsl. OcoOeHHOCTH
pacrpesiesieHus! JIEKTPOHOB MO0 OpOUTANIIM B aTOMaxX 3JIEMEHTOB MEPBBIX UYETHIPEX MEPUOJIOB.
DneKTpoHHas KOH(UTYpaLUs aTOMOB.

Ilepnonnueckuit 3akoH u Ilepuomuueckas cucreMa xumuyeckux osnemeHtoB J[. M.
MenpneneeBa. CBA3b NEpUOAMYECKOTO 3akoHa M Ilepmonnyeckoil CHCTEMBI XUMHYECKHX
anemeHnToB JI. M. MenzaeneeBa ¢ COBPEMEHHOI TEOpPHEN CTPOEHHS aTOMOB. 3aKOHOMEPHOCTHU
M3MEHEHHS CBOMCTB XUMHUYECKUX 3JIEMEHTOB M 00pa3yeMbIX UMHU MPOCTHIX U CIOXKHBIX BELIECTB
110 TpyIIaM U NepuojaM. 3HaueHHEe NEPUOANUECKOI0 3aKOHA B Pa3BUTHH HAYKH.

Crpoenue BemiecTBa. XUMHUYECKas CBsI3b. BUIbl XMUMHYECKON CBsI3W (KOBaJICHTHAS
HETOoJISIpHasl W TOJIIpHAs, MOHHAs, MeTajuinueckas). MexaHu3mbl oOpa3oBaHUs KOBAJCHTHOM
XMUMUYECKON CBsI3M (OOMEHHBIM M JTOHOPHO-aKLENTOPHBII). BogopoaHast cBs3b. BaneHTHOCTb.
DnexTpooTpuIaTeNbHOCTh. CTeNeHb OKUCIIEHUS. FIOHBI: KATHOHBI Y aHUOHBI.

BemecTBa MOJIEKYJISIPHOrO U HEMOJEKYJSIPHOTO CTPOEHUS. 3aKOH MOCTOSIHCTBA COCTaBa
BELIECTBA. THUIBI KPUCTAUIMUECKUX PEIIETOK. 3aBUCUMOCTh CBOWCTBAa BELIECTB OT THIIA
KPUCTAJUIMYECKON PEIIETKH.

[TonsiTHe O AUCHEPCHBIX cucTeMax. MICTUHHBIE U KOJUIOMAHBIE pacTBOpbl. MaccoBas 10
BEILECTBA B paCTBOPE.

Knaccudukanuss HeopraHumueckux coenuHeHud. HomeHkmatypa HeEOpraHMYECKHX
BELIECTB. ['eHeTuueckas CBA3b HEOPraHMYECKUX BELIECTB, NPUHAICKAIIUX K Pa3IndHbIM
KJIacCaM.

Xumuueckass peakuus. Knaccupukamus XMMHUYECKHX peakiuil B HEOpPraHHMYECKOW u
OpPraHMYECKON XMMUU. 3aKOH COXPAHEHHUSI MAcChl BEIECTB, 3aKOH COXPAaHEHUS M NpEBpaILEHUs
SHEPrUM NPU XUMUYECKUX PEAKLUAX.

CkopocTb peakuuu, €€ 3aBUCUMOCTh OT pa3nu4HbIX (hakTopoB. OOpaTUMbIe pEaKLUU.
Xumnueckoe paBHoBecue. DakTOpbl, BIUSAIOIIME HA COCTOSHHUE XUMHUYECKOIO PaBHOBECHS.
[Tpuniun Jle [larense.

Onexrponurnueckas auccouuanus. CuwibHble M cialOble 37eKTpoiuThl. Cpena BOIHBIX
pPacTBOPOB BEIIECTB: KUCIIAs, HEUTPaJIbHAS, LIETIOYHAs.

OKHCANTENBHO-BOCCTAHOBUTEIbHBIC PEAKIIUH.

OKCIepUMEHTAIBHBIE METO/bl M3YUEHUS BEIIECTB U UX IPEBPALLEHUI: JEMOHCTpaLus
tabmun «Ilepuoamueckas cucremMa xummudeckux snemeHtoB [I. 1. MenneneeBa», M3ydeHHE
MoJieNiell  KPUCTAUTMYECKUX PpeIIETOK, HAONIOJCHUEe W ONHCAHHE JIEMOHCTPAIIMOHHBIX H
71a00paTOPHBIX OMBITOB (Pa3NOKEHHE IEPOKCHAA BOAOPOAAa B MPHCYTCTBUU KaTalu3aropa,

OMPEACIICHUC CPCAbl paCTBOPOB BCIICCTB C MOMOMIBIO YHUBCPCAJIBHOI'O MHAUKATOpA, PCAKIIUN



MOHHOTO0 OOMeEHa), MpOBEIEHHE IMPAaKTHYeCKOW paboThl «BiusHue pa3znuyHbIX (HaKTOpOB Ha
CKOPOCTb XUMHUYECKOU PEAKLIUW.

PacuérHble 3anaum.

Pacuérbl 10 ypaBHEHUAM XUMHUUYECKUX PEAKIMil, B TOM YUCJIE TEPMOXUMUYECKHUE PACUETHI,
Pacy€ThI C UCIIOJIB30BAHUEM ITOHATUS «MACCOBas J0JI BEILIECTBAY.

Heoprannyeckasi Xumus

Hemeramnel. Ilomoxxenue HemeramioB B llepuoanyeckoil cucTeME XUMUYECKHX
anementoB /. M. MenneneeBa n 0coOEHHOCTH cTpoeHHs aromoB. Dusnuyeckue CBOICTBa
HEMETAJIJIOB. AJUIOTPOIHS HEMETAJUIOB (Ha MpUMepe KUCIopoia, cephl, (hocdopa u yriepoaa).

XUMHUYECKHE CBOMCTBAa BaKHEHIIMX HEMETAJIOB (rajJlor€HOB, Cepbl, a3ora, (ocdopa,
yIJIepoia U KPEMHHUS) U UX COEAMHEHUN (OKCUI0B, KUCIOPOICOAEPKALUX KUCIIOT, BOJOPOIHBIX
COCMHEHHUM ).

[IpuMeHeHNEe Ba)KHEUIINX HEMETAUIOB U UX COCIMHEHUM.

Merasnsl. [lonoxenne meraios B Ilepuoaudeckoi cucTeMe XUMUUECKUX JIEMEHTOB /.
N. MenneneeBa. OCOOEHHOCTH CTPOCHHUS IIEKTPOHHBIX 000JI0UEK aTOMOB MeTayioB. Oomue
¢usnueckue cBoiictBa MeTayuioB. CIUIaBbl METaIOB. DIEKTPOXUMHUYECKUN DSl HAIPSHKCHUN
METaJUIOB.

XUMHYECKHUE CBOMCTBA BaXXHEMIIMX METAIOB (HATpUM, KaJWid, KajablUMW, MAarHuu,
QITIOMUHUMN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCTUHEHUM.

O6u1re cnocoObl moyyeHus MeTayuioB. [IpuMeneHe MeTauioB B ObITY U TEXHUKE.

OKCIIEpUMEHTAJIBHBIE METOABbl H3Y4YEHMsI BEIIECTB M MX MPEBPALLEHUI: HU3yYEHHE
KOJJIeKIIMM «MeTaisl U CIUIaBbl», OOpa3lloB HEMETAUIOB, PEIICHHE SKCIEPUMEHTAIbHBIX
3aja4, HaONIOJEHHME W  ONHCAHWE JIEMOHCTPAIMOHHBIX W JIAOOPATOPHBIX  ONBITOB
(B3auMozelicTBUE TUAPOKCHIA AJIOMUHHUS C PacTBOpaMH KHCIOT U IIEI0YEHl, KaueCTBEHHbIE
peakiuy Ha KaTHOHBI METaJJIOB).

PacuérHble 3anaum.

Pacuérel mMacchl BemiecTBa WM 00bEMa ra3oB IO HW3BECTHOMY KOJHMYECTBY BEILECTBA,
Macce WiId 00bEMY OJHOTO M3 YYaCTBYIOLIMX B PEAKLUHU BELIECTB, pacy€éThl Macchl (00BEMa,
KOJIMYECTBA BEIIECTBA) IPOAYKTOB PEAKIMH, €CIIH OAHO U3 BELIECTB UMEET IPUMECH.

XuMHus M KU3Hb

Ponb xuMuun B 00ecriedeHHH SKOJIOTUIECKOM, SHEPreTUIECKON U THUIIEBON 0€30MacHOCTH,
pazBuTun MenuuuHbl. IloHATHE O HAyuyHBIX METOAAX IO3HAHUS BEIIECTB U XUMHUYECKUX
peaKuui.

[IpencraBnenus o0 OOWMX HAyYHBIX MPHUHLUUNAX TMPOMBIIUIEHHOTO TOJIYYECHHUS
BAJKHEUIIINX BELIECTB.

UYenoBek B MHUpE BELIECTB UM MAaTEpPHAIOB: BAXXHEHIIME CTPOUTENIbHBIE MaTepHUalbl,
KOHCTPYKLIMOHHBIE MaTepuaibl, KpPacku, CTEKJIO, KEpaMHKa, MaTepuajbl UIsl 3JIEKTPOHUKH,
HaHOMaTepHalIbl, OPraHMUECKUE U MUHEPAJIbHBIE YI00PEHUS.

X¥UMHA M 3I0pOBbE YEJIOBEKA: IPaBWJIA HCIIOJIb30BAHUS JIEKAPCTBEHHBIX IPENapaToB,

npaBuiia 6€30MacHOr0 UCTIONIb30BAaHUS MIPETapaToB OBITOBOM XMMUU B IIOBCEIHEBHON KU3HU.



MexnpeaMeTHbIE CBS3H.

Peanuzanus MeXINpeAMETHBIX CBA3E€HM MPU U3YyUEHUH OOIEH M HEOPraHWYECKOH XMMHHU B
11 xmacce ocyliecTBisIeTCsl Yepe3 UCIOIb30BaHNE KaK OOIIUX €CTEeCTBEHHO-HAYYHBIX MOHSATHH,
TaK U MOHSTHUH, ABISAIOLIUXCA CUCTEMHBIMU JJI OTIEIbHBIX NPEAMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OOme ecTecTBEHHO-HAYYHbIE IOHATHS: HAy4HbIM (akT, TUmore3a, 3aKOH, TEopus,
aHanu3,  CHHTEe3,  Kiaccuukauusi,  MEpUOJUYHOCTh,  HAOMIONEHHE,  SKCIEPUMEHT,
MOZCJIIMPOBAaHUE, U3MEPEHHUE, SBIICHUE.

@dusuka: Marepusi, SHEprus, macca, aToM, 3JEKTPOH, NMPOTOH, HEUTPOH, MOH, W30TOI,
PalMOaKTUBHOCTb, MOJEKYJa, YHEPreTUUYECKU YPOBEHb, BEIIECTBO, TEJIO, 00BEM, arperaTHoe
COCTOSIHME BEIECTBA, (PU3NUECKUE BEIMUMHBI U €AUHUIIBI X H3MEPEHHSI, CKOPOCTb.

Bbuonorus: knerka, opraHu3M, SKocHcTeMa, Ouochepa, MakKpo- U MHKPODIEMEHTHI,
BUTaMHHBI, 0OMEH BEILIECTB B OPraHU3ME.

['eorpadus: MuHepabl, TOPHBIE TOPOIBI, TOJIE3HbIE HCKOAEMBbIE, TOIUINBO, PECYPCHI.

TexHonorus: XUMHUYECKas] IPOMBIIIEHHOCT, METaJIITyprus, IIPOU3BOJICTBO
CTPOMUTEIBHBIX MaTepUasos, CEIbCKOXO35MCTBEHHOE IIPOU3BOJCTBO, [ULIEBas
MIPOMBIIIICHHOCTh, (papMalleBTUYECKasi MPOMBIIUICHHOCTb, MPOU3BOJACTBO KOCMETHUECKUX
IIpenapaToB, MPOU3BOACTBO KOHCTPYKLMOHHBIX MAaTE€pUAJIOB, AJIEKTPOHHAS MPOMBIIUIEHHOCTD,

HAaHOTCXHOJIOI'UHU.

5. KoanuecTBo 4acoB
OOmiee 4nciO 4acoB, OTBEACHHBIX Ul M3YYCHUS XUMHH, Ha 0a30BOM YpOBHE CpPEIHErO
obmero obpaszoBanusi, coctaBisier 68 dacoB: B 10 kmacce — 34 waca (1 gac B Hemenoo), B 11

kimacce — 34 gaca (1 gac B Henemto).

6. ®opMBbI KOHTPOJISI
[Ipeobmanaromeit Gopmoii KOHTPOIS BBICTYHNAIOT MHCHMEHHBIH (CaMOCTOSITENBHBIE U

KOHTPOJIbHBIE pabOTHI) U YCTHBIN Opoc (coOece10BaHue).

7. MecTo AMCHMILIMHBI B y4eOHOM IVIaHe
JlucuuIuinHa OTHOCUTCS K 00s3aTeNbHOM YacTH y4yeOHOro IJJaHa W HampaBiieHa Ha
JOCTUKEHHE  METAllPpeIMETHBIX W  JIMYHOCTHBIX  PE3YyJbTaTOB  OCBOCHMS  OCHOBHOM

00pa3zoBaTeNbHON MPOTPAMMBI.

8. HopmaTtusHo-npasoBasi 6a3a 11 pa3padoTKH NPOrpaMMbl

[Tporpamma 1Mo XuMHH Ha ypPOBHE CpeIHET0 001Iero oopasoBanus pazpaboTaHa Ha OCHOBE
®enepanbHOro 3akona ot 29.12.2012 Ne 273-03 «O06 obpazoBanuu B Poccuiickoit denepannny,
TpeOOBaHUI K pe3yjbTaTaM OCBOCHHA (herepanbHOM 0Opa3zoBaTENbHON MPOTrpPaMMBI CPETHETO

obmero o6pazoanus (POIl COO), mpencraBieHHbIX B DenepasbHOM ToCyIapCTBEHHOM



obpazoBatensHOM cranaapre COO, ¢ yuérom KoHuenmuu npenogaBaHus y4eOHOTO MpeaMera
«Xumus» B 00pa3oBaTeNbHBIX opraHm3anusx Poccuiickoit ®@enepanuu, peagu3yoMX
OCHOBHBIE 00pa3oBaTeibHbIC MPOIPAMMBbl, M OCHOBHBIX MOJIOKEHUI «CTpareruu pasBUTHSA
BocnuTaHus B Poccuiickoii @Penepanun Ha nepuox a0 2025 roxa» (Pacmopspbkenue
IIpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

9. Y4eOHO-MeTOAHYECKOE ODecIeyeHne
1. O.C.I'abpuensn. Xumus 10 kimacc. M., AO «IIpocsenienne»
2. O.C.TI'abpuenss. Xumus 11 kmacc. M., AO «IIpocsemenue»

10. Cpoxk peanu3anum NporpamMmsl

2 rona



