AHHOTAIIUA K PABOYEM ITPOI'PAMME 10 YYEBHOMY MNPEAMETY
«XHUMHUA» 10-11 KJIACCBHI

[TporpaMma 1o XMMHUK Ha YPOBHE CpeHEro o01Iero oopa3zoBaHus pa3paboTaHa HA OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBannu B Poccuiickoit denepannny,
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHUs (penepabHOi 00pa30BaTEIBLHOM MPOTPAMMEBI CPEIHETO
obmero o6pazoBanus (POIl COO), mpencraBieHHbIX B DenepaibHOM TOCYIapCTBEHHOM
obpazoBarensHoM crapaapre COO, ¢ yuérom KoHuenmuu mnpemnogaBaHusi yueOHOTO IpeaMera
«Xumuss» B 00pa3oBaTeNbHBIX oOpraHu3anusax Poccuiickoit dDexepanuu, pealn3yOIMNUX
OCHOBHBbIE 00pa3oBaTeibHbIE MPOrPaMMbl, U OCHOBHBIX MOJNOXKEeHUH «CTpareruu pa3BUTHS
Bocriutanuss B Poccuiickoit ®enepanuu Ha mnepuon g0 2025 roma» (Pacmopsikenue
[TpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

CrtpykTtypa conepkanus KypcoB — «Opranndeckas xumus» 1 «O011as 1 HeOpraHuyecKas
XUMUS» ¢(HOpPMHUPOBAHA B MPOTPAMME 110 XMMHH Ha OCHOBE CHCTEMHOIO IMOJX0J]1a K M3yICHHIO
y4eOHOTO MaTepuasiia M OOyCJOBJIEHAa HCTOPUYECKH OOOCHOBAHHBIM DPa3BUTHEM 3HAHWN Ha
onpeAeNéHHBIX TEOPETHUECKUX YpPOBHAX. Tak, B Kypce OpPraHMYECKOM XHMMHH BeIeCTBa
paccMaTpUBAIOTCS HA YPOBHE KJIACCUYECKOW TEOPUU CTPOEHUS OPraHMYECKUX COCAMHEHMM, a
TaKk)Ke Ha YPOBHE CTEPECOXMMHYCCKUX M IJICKTPOHHBIX MPEICTABICHUNA O CTPOCHHH BEIIECTB.
Ceenenusi 00 M3ydaeMblX B Kypce BEIIECTBaX JAIOTCS B Pa3BUTHH — OT YIIEBOAOPOJOB 0
CIIOKHBIX OMOJIOTMYECKH AKTHUBHBIX COCAMHEHMH. B Kypce opraHuyeckoil XMMUU MOJIy4aroT
pa3BuTHe CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOrO OOIIero oOpa3oBaHuUs MepBOHAYaJIbHBIC
MIPEJICTABICHHUS] O XUMUYECKON CBSI3H, KJIACCH(PUKAITMOHHBIX MPHU3HAKAX BEHIECTB, 3aBUCHMOCTH
CBOICTB BEILIECTB OT UX CTPOCHHMS, O XUMHUYECKON PEAKIUU.

CornacHo NaHHOW TOYKE 3pEHUS TJIABHBIMH IIENIIMU HM3y4YeHHS TpeaMeTa «XUMHUs» Ha
6azoBoM ypoBHe (10 —11 xJ1.) ssBASIOTCS:

e (QopmupoBaHHE CHCTEMbl XUMHUYECKHMX 3HAHUH KaK Ba)KHEHIIEW cocTaBIsIONIEH
€CTECTBEHHO-HAYYHOU KapTHHBI MHUpPA, B OCHOBE KOTOPOH IJieXkKaT KIFOUEBbIE MOHSITHS,
(dyHIaMeHTAIbHBIC 3aKOHBI M TEOPHH XWMHHU, OCBOCHHE S3bIKa HAYKH, YCBOCHUE U
MOHUMAHWE CYIIHOCTH JIOCTYIHBIX OOOOIIEHUH MHPOBO33PEHUYECKOTO XapakKTepa,
03HAKOMJICHHE C HCTOPHUEN UX PA3BUTUS U CTAHOBIICHHUS;

e (opmupoBaHUE U PA3BUTHE MPEACTABICHUN O HAyYHBIX METOJIaX TO3HAHUS BEIIECTB U
XUMHYECKHUX peaklnid, HeOOXOIUMBIX ISl MIPHOOPETEHUsS] YMEHHUI OpUEHTHUPOBATHCS B
MHUPE BEIIESCTB U XUMHYECKHX SBJICHUH, HIMEIOIIUX MECTO B MPUPOJIEC, B MPAKTHUCCKON H
MMOBCEAHEBHOM KU3HU;

® Dpa3BUTHE YMEHUU H CIOCOOOB JESITEIBHOCTH, CBS3aHHBIX C HAOMIOJCHHEM |
OOBSICHEHHEM XHMHUYECKOTO JKCIEPUMEHTa, COONIOACHUEM TMpaBuil 0Oe301acHOro
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsny ¢ atum, comepikarenbHas XapaKTepHCTUKA LIeNel U 3a7ad U3y4YeHUs MpeAMeTa B
porpaMMe 1o XUMHUH YTOYHEHA W CKOPPEKTHPOBaHA B COOTBETCTBUHU C HOBBIMH MPHOPUTETAMU
B CHCTeMe cpemHero obmero obOpazoBaHus. CerogHs B TPEMOJaBaHUM XUMHU B OOJbIIEH
CTEMEHH OTAAETCS TPEANOUYTEHHE TMPAKTUYECKOW KOMIIOHEHTE COJIEp)KaHusi OOydeHus,
OpUEHTUPOBAHHOW Ha TOATOTOBKY BBITYCKHHMKA OOIE00pa30BaTENbHON  OpraHU3AINH,
BIIAJICIONIETO HE HAOOpPOM 3HAHUHU, a (PYHKIIMOHAIBHOW T'PaMOTHOCTBIO, TO €CTh CIOCO0aMHU
YMEHHMSIMH aKTUBHOTO TOJIY4YEHHs] 3HAHUN U MPUMEHEHUS UX B peajbHOW XKU3HU Ui pPelleHus
MPAKTUYECKHX 3a7ad.

B cBsa3u ¢ oTUM Tpu M3ydeHHWH TpeaMera «XHMHsS» JOMUHHUPYIOIIEEe 3HAYCHHE
MPUOOPETAIOT TaKue 1eNU U 331a4H, KakK:



ajanTanus OOydYaloIIMXCS K  YCIOBUSIM  JMHAMHYHO  Pa3BUBAIOLIETOCS  MHpa,
dbopMUpPOBaHHE WHTEIUICKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOH K CaMOOOpa30BaHMIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TIPUHATHIO TPAMOTHBIX pEIICHHH B KOHKPETHBIX
YKU3HEHHBIX CUTYAIUSIX, CBA3AHHbBIX C BEIIECTBAMH U UX IPUMEHEHHUEM;

dbopMupoBaHue Yy O0OYYarOIIMXCS KIIIOUEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIINN),
UMEIOIINX YHUBEPCAIBHOE 3HAUYCHUE JIJIS PA3IUYHBIX BHUJIOB JICATEIBHOCTH: PEIICHUS TIPOOIIeM,
MOWCKa, aHaM3a W 00paboTku WHPOpPMAIUK, HEOOXOMUMBIX IS MPHOOPETEHUs OIbITa
JEeSTENIbHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHWU XUMUH, a TAaKXKe JJI OLIEHKH C
MO3UIUI IKOJIOTUYECKOM 0€30MaCHOCTU XapaKTepa BIMUSHUS BEIIECTB U XUMHUYECKHUX MPOLIECCOB
Ha OpraHHu3M YeJIOBEeKa U MPUPOAHYIO Cpey;

pa3BUTHE MO3HABATEIILHBIX MHTEPECOB, MHTEIUICKTYaTbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
00y4aromuxcs: CIoCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIE 3HAHUS MO XUMHH B
COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTSIMU, UCTIOJIH30BaTh COBPEMEHHbIE HH(OPMAIIMOHHbBIE
TEXHOJIOTHH JIJIsl IOMCKA M aHaN3a YIeOHOW M HayYHO-TIOMYJIIPHONU WH(DOPMAIINA XUMHUIECKOTO
COJICPKAHUS;

dbopMupoBaHUe U pa3BUTHE Yy O0YUAIOIINXCS aCCOIIMATUBHOTO U JIOTUYECKOTO MBIILICHUS,
HAOIOIaTEIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOPbIE OCOOCHHO HEOOXOIWMBI, B
YaCTHOCTH, ITPH IUIAHUPOBAHUU U IPOBEICHUN XUMHUYECKOTO IKCTICPUMEHTA;

BOCIIUTAaHHE Y OOydYalOImMUXCS YOSKIEHHOCTH B TYMaHHUCTHUYECKOH HaIpaBICHHOCTH
XUMUHM, €€ BaXHOW PpOIM B  pEIIEHUH TI00albHBIX  MPOOJeM  palloHaIbHOTO
MPUPOIONIONH30BAHUS, TOMOJHEHUS SHEPreTHYEeCKHX PECYpCOB M COXPAaHEHUS MPHUPOIHOTO
paBHOBECHS, OCO3HAHHS HEOOXOIUMOCTH OCpEKHOT0 OTHONIICHHUS K TIPHPOJIEC M CBOEMY
3JIOPOBBIO, & TAaK)KE TMIPHOOPETEHUS OIBITA MCIIOB30BAHMSI ITOTYICHHBIX 3HAHWHA JUUIS TIPUHSATHUS
TPaMOTHBIX PEIICHUN B CUTYAIUSX, CBSI3aHHBIX C XUMHUYECKUMH SIBIICHUSIMHU.

B y4eOHOM mu1ane cpeaHero oOrmiero oOpa3oBaHus mpeaMeT «XuMmus» 0a30BOTO YpOBHS
BXOJIUT B COCTaB MPeIMETHON 00acTH «EcTeCTBEHHO-HAYYHBIC PEAMETHI.

OO01ee 4uCIIO 4acoB, OTBEAEHHBIX ISl U3YYCHUS XWMHUHU, Ha 0a30BOM ypOBHE CPEIIHETrO
obmero obpazoBanusi, cocTaBiser 68 yacoB: B 10 kmacce — 34 gaca (1 yac B Henmeno), B 11
kiacce — 34 gaca (1 gac B Hezeno).

COJAEPKAHUE OBYYEHUSA
10 KUIIACC
OPTAHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

[Ipenmer oprannyeckoil XUMuU: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAUYEHHUE B IMOJIyYEHUU
HOBBIX BEIIECTB U MaTepuasoB. Teopus CTpOeHHUs opraHnueckux coequHennit A. M. bytneposa,
e€ ocHOBHbIe NOJNOkKeHUA. CTpyKTypHble (OpMyIbl OpPraHMYECKHUX BelIecTB. | omousorus,
n30MepHsl. XMMUYeCKas CBSI3b B OPraHMYECKUX COEAUHEHMSIX — OJMHAPHBIE U KPaTHBIE CBSI3H.

[IpencraBaenne o  kiaccuukanmum — opraHuueckux — BemecTB.  Homenknarypa
OpPraHMYECKUX COEJAMHEHHM (CHUcTeMaTHuecKas) M TpHUBHMAIbHBIE Ha3BaHUSA BaXKHEHIIMX
IIPEJICTaBUTENIEN KIIACCOB OPraHUYECKHUX BELIECTB.

OKCHEpUMEHTAJIHBIE METOJIbl M3YUYEHHUs BEIIECTB M HUX MPEBpAIlEHUI: 03HAKOMIIEHUE C
o0pa3laMu OpraHMYeCKUX BEIIECTB U MaTepHajaMHM Ha UX OCHOBE, MOJEIMPOBAHUE MOJIEKYII
OpPraHMYECKHUX BEIIECTB, HAOIIOAEHHWE U ONMCAHUE JAEMOHCTPALMOHHBIX OINBITOB IO
IPEBPALLCHUIO OPraHUYECKHUX BEILECTB IIPY HarpeBaHUH (IIaBJI€HUE, OOYTJIMBAaHUE U TOPEHUE).



Yraesogopoabl

AJKaHBI: COCTaB M CTPOCHHME, TOMOJOTUYECKHM psaAn. MertaH W 3TaH — MNpocCTeilme
NpPEJCTaBUTENIN AJIKaHOB: (PU3MUECKHE M XHMHUYECKHE CBOWMCTBA (pEakIuH 3aMEUICHUs |
TOpEHHUs1), HaX0XKJICHUE B IPUPOJE, MOTy4YEHUE U IPUMEHEHHUE.

AJTIKEHBI: COCTaB M CTPOCHUE, TOMOJIOTUYECKUH psAll. DTWIECH U MPONWIEH — MPOCTEUIINE
NPEJCTaBUTENIN AJKEHOB: (U3NYECKHEe M XHMHYECKHE CBOMCTBA (peakiuy TUIPUPOBAHHUS,
raJIor€HUPOBAHMUS, TUIPaTalluY, OKUCIIEHUS U MOJIMMEPHU3aLlNN ), IOIyY€HUE U IIPUMEHEHUE.

Ankanuensl: OyramueH-1,3 m meTwiOyraauen-1,3: cTpoeHHE, BaKHEHUIIINE XUMHUYECKHE
cBOMcTBA (peakuus noauMepusanun). [lonyuyeHre CHHTETHYECKOTO KaydyKa U Pe3UHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOEHMS, TOMOJOTMYECKHH psii. ALETUIEH —
NPOCTEUIINIA MPEICTABUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NUECKUE U XUMHUECKUE CBOMCTBA
(peakuy ruIpupOBaHus, raIOTeHUPOBAHUS, TUAPATALMHU, TOPEHNUS ), [TOJyYeHHE U IPUMEHEHHE.

Apenbl. benson: cocrtaB, cTpoeHue, (QU3MUECKHE U XHMHYECKHE CBOHCTBa (peakuuu
raJIOTEHUPOBAHUSL M HUTPOBAHUS), MOJIYYEHME M NIpUMEHEHue. Jonyon: cocmas, cmpoenue,
Quszuueckue u xumudeckue ceolicmea (peakyuu 2an02eHUpPOBanUs U HUMPOBAHUS), NOJYUEHUE U
npumenenue. TOKCUYHOCTb apeHOB. ['eHeTHueckas CBS3b MEXKIY YIVIEBOJOPOJaMH,
IIPUHAUICKANIMMU K Pa3JIU4YHbIM KJIaCCaM.

[TpupoaHble UCTOYHUKH YTIAEBOAOPOAOB. [IpHponHbIii ra3 U MOMyTHBIE HEPTSIHBIE Ta3bl.
Hedts um e€ mnpoucxoxnenue. CrocoObl mepepaboTk He(TH: TEeperoHkKa, KpPEKUHT
(TepMHUYECKH, KaTaTuTHYeCKHii), nuponus. [IpoaykTsl nepepaboTku He(TH, UX MTPUMEHEHHE B
IPOMBIIIJICHHOCTH U B ObITY. KaMEeHHBIH yroiib ¥ NPOAYKThI €ro nepepadboTKu.

OKCepUMEHTAJIbHbIE METOJIbl M3YUYEHHUs BEIIECTB M UX MpEBpallleHUu: 03HAKOMIICHUE C
oOpa3lamu 1iacTMacc, KayduykoB U pe3uHbl, Koyuiekuun «HedTe» n «Yronap», MonenupoBaHue
MOJIEKYJ YIJI€BOJOPOJOB U TaJOr€HONPOU3BOJHBIX, NPOBEJIECHHE INPAKTHYECKOW pPaOOTHI:
MIOJIy4YEHHUE 3TUIIEHA U N3YYEHHE €r0 CBOMCTB.

Pacuérnrie 3amaun.

Bolunicnenuss 1o ypaBHEHHIO XUMHYECKOM peakuuu (Macchl, 00bEMa, KOJIWYecTBa
UCXOJIHOTO BEIECTBA WJIM MPOAYKTAa PEAaKIHMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXOJIHBIX BELIECTB WIN MPOJYKTOB PEAKLIUN).

Kucaoponacoaep:xamme oprannyeckue coeMHeHNs

[IpenenbHblEe OAHOATOMHBIE CHUPTHI. METaHOJI M 3TaHOJ: CTPOEHUE, (U3NYECKHUEe U
XUMHUYECKHE CBOMCTBA (peakuMU C aKTUBHBIMU METaJUIaMH, TaJoreHOBOJOPOIAaMHU, TOPEHUE),
IpuMeHeHne. BogopoaHble cBsI3U MEXAy MOJIEKYJIaMHU CIUPTOB. JlelicTBUEe METaHOJIA U dTaHOJIa
Ha OpPTraHu3M YeJIOBeKa.

MHoroaromMHble CHUPTHI. DTWIEHIJIMKOIb W TJIMLEPHH: CTPOCHHE, (U3HUECKUe U
XUMHUYECKHE CBOMCTBA (B3aMMOIEHCTBHE CO IIETOYHBIMU METAJIJIaMH, KAUECTBEHHAs PEaKus Ha
MHOTOAaTOMHBIE CHMPTHI). JlelicTBUE Ha OpraHu3M dejoBeka. lIpuMeHeHMe TIHIEpHUHA U
STUJICHTJIUKOJISL.

@®eHon: CTpOoeHHE MOJEKYJbl, (Qu3ndeckue M XHUMHUYECKHe CBoiicTBa. TOKCHYHOCTH
denona. [Ipumenenue genomna.

Anprerupl M kemouwvl. DOpManblIeruj, aueTadbAerH]li CTpoeHue, (u3nYeckue u
XMMHUYECKHE CBOMCTBa (peaklUu OKHUCIEHHS U BOCCTAaHOBJICHUS, KAa4E€CTBEHHBIC PEAKIHUH),
[IOJIy4YEHUE U IPUMEHECHHE.

OnHOOCHOBHBIE Tpe/ebHbIE KapOOHOBBIE KHCIOTh.. MypaBbHHAS M YKCyCHAast KUCIIOTHI:
CTpoeHue, PU3NUECKUEe U XUMHUYECKIE CBOICTBA (CBOMCTBA, OOIIHE I KJIacca KUCIIOT, PeaKIusl
TepupUKanM), MoldydeHHe M mnpuMeHeHue. CrTeapuHOBas W OJEHHOBAas KHUCIOTHI Kak
IPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIOT. Mblja Kak COJIM BBICIIUX KapOOHOBBIX KHUCIIOT,
HUX MOIOIIEE NEHCTBHUE.




CrnosxHble 3¢upbl KaKk MPOU3BOJHbIE KAPOOHOBBIX KHUCIOT. ['MAPONN3 CIOKHBIX (PUPOB.
Kupsl. I'maponus xupos. [IpuMeHeHne xupoB. buosnorudeckas poib KUPOB.

YTrneBoapl: coCTaB, KJIACCH(PHUKAIMS YIIIEBOAOB (MOHO-, TU- U MToucaxapuibl). ['moko3a —
MpOCTEHIINA MOHOCaXapu: OCOOCHHOCTH CTPOEHHUS MOJEKYJbI, (U3MUYEeCKHEe U XUMHUYECKHE
cBoiicTBa (B3aumoneictBue ¢ ruapokcuaom wmeau(ll), okucieHne amMMHayHBIM PACTBOPOM
okcuma cepebpa(l), BoccraHoBieHHWE, OpOKEHHE TIIOKO3bl), HAXOXJACHHE B TPUPOJIE,
npUMEHeHue, ouonornueckas poib. DoTocunTes. PpyKTO3a KAK U30MEP TITFOKO3BI.

Kpaxman u nemirono3a Kak nNpupojHble noinumepsl. CTpoeHrne Kpaxmana U LEJUTI0JIO3bI.
Ouznyeckue U XUMUYECKHE CBOMCTBA KpaxMaia (THIpOIu3, KaYeCTBEHHAs PeakIus C HOAO0M).

OKCHEpUMEHTAJIbHBIE METOJbl H3Y4YEHMsI BEIIECTB U MX IPEBpALICHMI: NpPOBEACHUE,
HAOJIIOJICHUE U OIMCAaHUE JEMOHCTPALIMOHHBIX OIBITOB: TOPEHUE CIHUPTOB, KAaYE€CTBEHHBIE
pEaKuu OJHOATOMHBIX CIHUPTOB (OKUCIeHHe 3TaHoia okcuaoMm wmenu(Il)), MHOroaTroMHBIX
cnupToB (B3aumopeiicTBue rmnepuHa c rugapokcugom menu(Il)), ampaerunoB (okucieHue
aMMHUAYHBIM pacTtBopoM okcuga cepeOpa(l) m ruapoxcuaom memu(ll), B3ammonmelicTBUE
KpaxMajga C HWOJOM), MPOBEACHUE MPAKTUUECKOW padOTHI: CBOWMCTBAa pPacTBOpa YKCYCHOM
KHCJIOTBI.

PacuérHrble 3amaumn.

Bbrunciienuss 1mo ypaBHEHWIO XHWMHYECKOW peakuuu (Macchl, 00BbEMa, KOJIMYEeCTBa
UCXOJHOI0 BEIIECTBA WJIM NPOAYKTAa pEakLUUU MO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 MCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIINH).

A30TcoaepKalle OpraHnYeCcKue COeAMHEHUSI.

AMUHOKHCIOTBl Kak amQoTepHble oOpraHnyeckue coeauHeHusd. dusnueckue
XUMHYECKHE CBOICTBA aMUHOKHUCIOT (Ha mpuMepe IuMlKHA). buonorumueckoe 3HaueHue
aMUHOKHCIOT. [lenTuasl.

benkn xak NpUpOAHBIE BBICOKOMOJEKYJSpHBIE coequHeHus. [lepBuuHas, BTOpUYHAs U
TpeTU4YHasi CTPYKTypa OenkoB. XHMHUYECKHE CBOWMCTBa OEIKOB: THUJIPOJIU3, JE€HATypalus,
KaueCTBEHHBIC PEaKIINK Ha OEJIKHU.

OKclepUMEeHTalbHbIE METO/bl M3YYEHHUsS BELIECTB M MX IpeBpallleHuil: HaOdrofeHue u
ONUCaHHE JEMOHCTPALIMOHHBIX OIBITOB: JEHaTypalus OEJIKOB IpH HarpeBaHWH, LBETHbIE
peakiuu OeNKOB.

BbicokomouiekyasipHbIe COeJUHEHUS

OcCHOBHBIE TOHATUS XUMHH BBICOKOMOJIEKYJISIPDHBIX COEIMHEHHWI: MOHOMEp, IOJUMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEPHU3ALMH, CPEOHAS MOJIEKYyJspHass Mmacca. OCHOBHBIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COETUHEHUI — MOJMMEpHU3aIIHs U MOJIMKOHICHCAIINS.

OKCrepUMEHTAIbHBIE METOJIbl M3YYEHMsI BEUIECTB U MX MPEBpAIICHUN: O3HAKOMIIEHHUE C
00pa3iaMu NPUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYUYKOB.

MexnpeamMeTHbIE CBS3N.

Peanu3anus MeXINpeaMETHBIX CBS3€M NMPU M3YYEHHHM OopraHudeckod xumuu B 10 kiacce
OCYIIIECTBIISIETCSl YE€pe3 HCIOJb30BaHUWE KaK OOIIMX €CTECTBEHHO-HAy4YHBIX MOHATHH, Tak U
MOHSITUM, ABJISIOLIMXCSA CUCTEMHBIMU JJIS1 OTJENBHBIX NIPEAMETOB €CTECTBEHHO-HAYYHOIO IIUKJIA.

OOme ecTecTBEHHO-HAYYHbIE TOHATHS: SIBIEHHE, HAy4YHbIH (akT, TUIOTe3a, 3aKOH,
TEOpus, aHaju3, CHUHTE3, KiIaccupuKaluusa, TMEepUOJUYHOCTh, HAOIIOJEHUE, HW3MEpEHHe,
3KCHEPUMEHT, MOJECIUPOBAHUE.

®dusnka: MaTepus, FHEPIus, Macca, aToM, 3JIEKTPOH, MOJIEKYJIA, SHEPIrETUUECKUN YPOBEHD,
BEIIIECTBO, TeNI0, 00BEM, arperaTHoe COCTOSHUE BEIECTBa, (PU3MUYECKHE BETMYMHBI U €IUHUIIBI
UX U3MEPEHUSI.

buonorus: knerka, opranusMm, Ouocdepa, OOMEH BEIIECTB B OpraHusMme, (HOTOCHHTE3,
OMOJIOTMYECKH aKTHBHBIC BeIIeCcTBA (OCIIKH, YIIIEBOIBI, )KUPHI, PEPMEHTHI).



['eorpacdusi: MuHepasbl, TOPHBIE IOPO/IbI, MTOJIE3HBIE HCKOTIAEMbIE, TOILTUBO, PECYPCHI.

TexHomorUs: NUILEBbIE MPOAYKTHI, OCHOBBI PAllMOHAIIBHOTO MUTAHUS, MOIOIINE CPEICTBA,
JIEKAPCTBEHHBIE U KOCMETHUYECKHUE Mpenaparbl, MaTepUaibl U3 UCKYCCTBEHHBIX U CUHTETUYECKUX
BOJIOKOH.

11 KUIIACC
OBLIASA U HEOPTAHNYECKAS XUMMUSA

Teopernueckne 0CHOBbI XUMHH

XuUMHUECKUH dreMeHT. AToM. Sapo aroma, H30TONBL. DIEKTPOHHAs 000JI0UKA.
DHepreTHyeckre YpOBHH, MOJAYPOBHH. ATOMHBIE OpOUTANH, S-, P-, d- 31eMeHThl. OCOOCHHOCTH
pacrpeziefieHus: 3JEKTPOHOB MO0 OpOUTANSIM B aTOMax AJIEMEHTOB IMEPBBIX UYETHIPEX MEPUOJIOB.
DNeKTpOHHAs KOH(PUTYpAIIHsI ATOMOB.

Ilepnonnueckuii 3akoH u Ilepmommueckas cucrema XUMHYECKUX 3yeMeHToB . U
MenpgeneeBa. CBs3p nepuoauyeckoro 3akoHa u Ilepumoanueckoil CHCTEMbl XUMHUYECKHX
snemenToB JI. 1. MenzaeneeBa ¢ COBpEMEHHON TEOpUEU CTPOEHUSI aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHUSI CBOMCTB XMMHUYECKUX AJIEMEHTOB U 00pa3yeMbIX UMM IIPOCTHIX M CIIOXKHBIX BEIIECTB
0 TPYIIaM | MepruoaaM. 3HaUYeHUEe MEPUOINUECKOr0 3aKOHA B PA3BUTHH HAYKH.

CrtpoeHue BemlecTBa. XUMHUYECKas CBs3b. BUIbl XUMUYECKOW CBs3M (KOBaJeHTHas
HEeNoJIsIpHasl W TOJSpHAas, MOHHAs, MeTajundeckas). MexaHu3mbl 00pa3oBaHHsS KOBaJCHTHOMN
XUMUYECKON CBS3U (OOMEHHBIN M JIOHOPHO-aKIENTOPHBIN). Bogopoanas cBsi3e. BaneHTHOCTH.
DneKTpooTpUliaTenbHOCTh. CTenenb okuciieHus. IOHbI: KaTUOHBI M AHHOHBI.

BemiectBa MOJEKYISIPHOTO U HEMOJEKYJSIPHOTO CTPOEHHMS. 3aKOH IMOCTOSIHCTBA COCTaBa
BEIIECTBA. THUMBl KPUCTALIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKON PEIETKH.

[TonsiTne o AUCHEpCHBIX cucTeMax. VICTHHHBIE U KOJIJIOMIHBIE pacTBOPBL. MaccoBast 101
BEILIECTBA B PACTBOPE.

Knaccudukanus HeopraHmdeckux coeauHeHud. HomeHkmaTypa HeopraHMYECKHX
BEIECTB. | eHeThyeckas CBsI3b HEOPTaHWYECKHUX BEIIECTB, MPUHAMICKANIMX K PA3TUIHBIM
KJIacCcaM.

Xumuyeckas peakius. Knaccudukaius XUMHYECKHX PEaKIUii B HEOPraHMYeCKOW u
OpraHWYECKOM XMMHUH. 3aKOH COXPAHEHHUSI MACCHI BEUIECTB, 3aKOH COXPAHEHHUS U MPEBPAIICHUS
SHEPTUH TTPU XUMHYECKUX PEaAKITHSIX.

CkopocTh peakiuu, €€ 3aBHCUMOCTh OT pPa3M4HbIX (QakTopoB. OOpaTuMble peakluu.
Xumnueckoe paBHoBecue. (DakTOpbl, BIUSIONIME HAa COCTOSHUE XUMHUYECKOTO PaBHOBECHS.
[Tpunun Jle [larense.

OnekTponuTHdeckas aucconuanus. CuibHble U ciiadbie 3JeKTponuThl. Cpena BOJTHBIX
pPacTBOPOB BEIIECTB: KUcCasi, HeUTpalibHas, IeJ0YHasl.

OKHUCIHUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIIUH.

OKCIEPUMEHTAIbHBIE METOJbl M3YyYEHHMsI BEIIECTB M UX MPEBPALIECHUN: JEMOHCTpPALIMS
tabmui «llepuognyeckas cuctema xumuueckux siaemeHToB [[. U. MenneneeBa», mzyueHue
MoJiele KPUCTAJUIMUECKUX pelEToK, HaOJII0AeHHEe | ONHCAaHUE JEMOHCTPALMOHHBIX U
71ab0paTOPHBIX OMBITOB (Pa3JIOKEHHE IEPOKCHAa BOJOPOJa B TMPUCYTCTBHM KaTallM3aTopa,
OMpeJIeJIEHUE Cpellbl PaCTBOPOB BEILIECTB C MOMOILBIO YHHBEPCATBHOTO MHAMKATOPA, PEAKIIUU
HOHHOTO OOMEHa), MPOBEACHHE MPAKTUYECKON pPaboThl «BimsHUE pa3auvHbIX (aKTOPOB Ha
CKOPOCTbh XUMHUYECKOU PEAKIINH».

PacuérHrle 3agayn.



Pacuétsl Mo ypaBHEHUSIM XUMUYECKUX PEAKLIUM, B TOM YUCJIE TEPMOXUMHUUYECKUE PACUETHI,
Pacy€ThI C UCIIOIB30BAHUEM MOHATUSA «MACCOBAs JI0JIS1 BEILIECTBAY.

Heopranuueckasi xumus

Hemerambl. Ilonoxkenne HemetraioB B Ilepuogmyeckoil cuCTeME XMMHUYECKUX
anementoB JI. M. MenaeneeBa U OCOOCHHOCTH CTPOCHHS aTOMOB. (DU3MUYECKHE CBOMCTBA
HEMETAIUIOB. AJUTOTPONHSI HEMETAIOB (Ha IpUMepe KUCIOPoia, cephl, hocdopa U yriaepoaa).

XVWMUYECKUE CBOWCTBA BAXKHEUIINX HEMETAJUIOB (TaJOT€HOB, Cephl, a30Ta, docdopa,
yIiIepoJia U KPeMHHUS) U UX COCTMHEHHH (OKCHIOB, KUCIOPOICOACPIKAIIUX KUCIOT, BOJIOPOIHBIX
COCTMHCHUH).

IIpuMeHeHne Ba)KHEUIINX HEMETAJUIOB U UX COCIUHEHUN.

Meransl. [lonoxenue merainos B [lepuogudeckoi cucTeMe XUMHUYECKUX JIEMEHTOB /.
N. MenneneeBa. OCOOCHHOCTH CTPOCHHS AJICKTPOHHBIX O0O0JIOYEK aTOMOB MeTauioB. OOmue
¢dusznveckue cpoiictBa MeTauioB. CIIaBbl METaUIOB. DJICKTPOXUMHUYCCKHH Psijl HaNpsSHKECHUIN
METAJLIOB.

XUMHYECKHE CBOWMCTBA BAXKHEWIIMX METAJIOB (HATPHUM, KaJWid, KajdbIMid, MAarHUM,
QTIOMUHHM, IIUHK, XPOM, JKEJI€30, MEJIb) U UX COCIMHCHUM.

O6mue criocoOb! moay4YeHus: MeTauioB. [IpuMeHenne MeTamioB B ObITY U TEXHHKE.

OKCIEpUMEHTAIbHBIE METOJbl H3y4YeHUs BEHIECTB MU HMX NPEBpAIICHUI: H3y4YeHUE
KOJUIEKIIMA «MeTaJutbl W CIUIaBbI», OOpPa3IOB HEMETA/UIOB, PCIICHUE AKCIEPHUMEHTAIBHBIX
3ama4, HaONIOJACHWE W  ONUCAaHWE JICMOHCTPAIMOHHBIX W JIAOOPATOPHBIX  OIBITOB
(B3aMMOJIeHiCTBHE THAPOKCHA ATIOMHUHHS C PACTBOPAMHM KHCJIOT M IIEJIo4Yed, KadyeCTBEHHBIC
peaKIuu Ha KaTUOHBI METAJIJIOB).

Pacuérnrie 3amaun.

Pacuérbl macchl BemiecTBa WM 00bEMa Ta30B MO HM3BECTHOMY KOJIHYECTBY BEIECTBA,
Macce Ui 00BEMY OJIHOTO M3 yYaCTBYIOIIMX B PEaKIMH BEIIECTB, pac4€Thl Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MPOYKTOB PEAKIIUU, €CITH OJTHO U3 BEUIECTB UMEET MPUMECH.

XuMus 4 KM3Hb

Ponb xuMuu B o0ecrieueHrnr 9KOJOTHYECKON, YHEPTreTHUECKON 1 MUIIEBOM 6€30MacHOCTH,
pa3BUTUM MeauLMHbL. [loHSATHE O HayuyHBIX MeETOJaxX IIO3HAHMS BEIIECTB U XUMHUYECKHUX
peaKunii.

[IpeacraBnenuss 00 OOMMX HAYYHBIX MPUHIMIAX T[POMBIIIJICHHOTO TOJYYCHUS
Ba)KHEUIIINX BEIIIECTB.

UYenoBek B MHUpE BEUIECTB U MATEPUAIOB: BaKHEHIIME CTPOUTENbHBIE MaTepHabl,
KOHCTPYKIITMOHHBIE MaTepUalibl, KPAcKH, CTEKJIO, KepaMuKa, MaTepuaabl s DJICKTPOHHUKH,
HaHOMAaTEPHAJIbl, OPTAaHNYECKUE U MUHEPAIbHBIC yI0OPEHHS.

XUMHS U 3]I0pOBbE YEJIOBEKA: MpPaBWJIA HUCIHOJIb30BAHUS JIEKAPCTBEHHBIX MPENaparos,
npaBuiia 6€30MacHOTO MCIIOIh30BaHMS MPENapaToB OBITOBON XUMHUHU B TIOBCEITHEBHOM JKU3HH.

MexnpenMeTHbIE CBS3H.

Peanuzanus MeXIpeIMETHBIX CBA3€H MpU U3ydeHUH OO0IIel M HEOPraHM4eCKOW XUMUU B
11 xmacce ocymiecTBIsSeTCS Yepe3 UCIOIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSTHIA,
TaK W MOHSTHM, SBISIIOUIUXCS CUCTEMHBIMH JJIsi OT/AEJbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
HHKIIA.

OO0me ecTeCTBEHHO-HAYyYHbIE TOHSTHSA: HAYYHBIM (akT, THUIOTEe3a, 3aKOH, TEOpHs,
aHams, CHUHTE3, KIaccupUKanus, MEPUOIUYHOCTb, HaOJII0ICHHE, AKCIEPUMEHT,
MOJICJIPOBAHUE, U3BMEPEHUE, SIBJICHUE.

®dusuKa: Marepus, PHEPrusi, Macca, aToM, J3JEKTPOH, MPOTOH, HEUTPOH, MOH, H3OTOII,
PaIMOaKTUBHOCTh, MOJICKYJIa, SHEPTETHUYECKHI ypOBEHb, BEIECTBO, TEJIO, 00BEM, arperatHoe
COCTOSIHHE BEIIECTBA, (PU3MUECCKUE BETUYNHBI U €MHUIIBI KX U3MEPEHHUSI, CKOPOCTb.



buonorus: knerka, opraHu3M, 3KOcHcTeMa, Ouocdepa, MaKpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

['eorpadusi: MUHEpalbl, TOPHBIE TIOPO/IBI, MTOJIE3HBIE HCKOIIAEMEBIE, TOTLINBO, PECYPCHI.

TexHonorus: XUMHUYECKass  MPOMBIIIJICHHOCTb, MeTaJLTyprus, MIPOU3BOJICTBO
CTPOUTENIbHBIX MaTepuasos, CEJIbCKOXO3SIICTBEHHOE MIPOU3BOJICTBO, MUIIeBast
MPOMBINIICHHOCTh, (papMareBTU4eCKasi MPOMBIIICHHOCTh, TPOU3BOJACTBO KOCMETHYECKHX
MpenaparoB, MPOU3BOJICTBO KOHCTPYKLIMOHHBIX MaTepUaoB, AJIEKTPOHHAS] MPOMBIIUICHHOCTb,
HAHOTEXHOJIOTUH.
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