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HOACHUTEJBHASA 3AIIUCKA

PabGouast mporpamMma Mo XWMHM Ha YpOBHE CpemHero oOmiero oOpa3oBaHHUS
paspabotana Ha ocHOBe DenepanmpbHOTO 3akoHa OT 29.12.2012 Ne 273-®3 «O6
obpazoBanuu B Poccuiickoii deneparun», TpeOOBaHHMM K pe3ysbTaTaM OCBOCHUS
benepasibHOM 00pa3oBaTeNbHON MMporpamMMbl cpenHero obmiero oopazoanus(DPOIL
COQO), mnpencraBineHHbIX B @DeaepaqbHOM TOCYJapCTBEHHOM 00pa30BaTEIbHOM
crangapte COO, ¢ yuérom Konuenuuu npenoaaBanusi yaeOHOTo peaMeTa « XUMUs» B
oOpa3oBarenpHbIX opraHu3aunuax Poccuiickoil Denepannu, peanu3yroluX OCHOBHBIE
oOpa3oBaTenbHbIE MPOTPaMMbl, M OCHOBHBIX IMOJOXKEHUNH «CTpaTeruu pa3BUTHS
Bocriutanusi B Poccuiickoit ®Denepanmu Ha tniepuon ao 2025 roga» (Pacmopsixenue
[IpaBurensctBa PD o1 29.05. 2015 Ne 996 - p.).

XUMHS HA YPOBHE YriayOJEHHOrO M3y4YeHUs 3aHMMAET BaXHOE MECTO B CHCTEME
€CTECTBEHHO-Hay4yHOTro oOpaszoBaHusi yvamuxcs 10-11 kmaccoB. M3yuenue npenmera,
peanu3yemoe B ycioBUsIX AuddepeHIInpoBaHHOTO, MPOPUIHLHOTO 00yUYeHHUs, TPU3BAHO
o0ecneunTh 00IIE00PA30BATENBHYIO U OOIIEKYIbTYPHYIO IMOJATOTOBKY BBIITYCKHHUKOB
IIKOJIbI, HEOOXOUMYIO ISl alafTallii UX K OBICTPO MEHSIOIIMMCS YCJIOBUSM >KU3HU B
COLIMYME, a TaKKe JUIsl IPOJOJDKEHUsI 00yUYEHUsI B OpraHu3ausax npodheccruoHaabHOro
o0pa3oBaHuUsl, B KOTOPBIX XUMHUS SIBJISIETCSI OJTHON U3 IPUOPUTETHBIX JUCITUTUIHMH.

B nporpamme mo xuMuu HazHaYeHHUE MpPeAMETa « XUMH MOTy4YaeT MOAPOOHYIO
MHTEPIPETALNIO B COOTBETCTBUM C OCHOBoOMoJararommmu nonoxeausmu ®I'OC COO
0 B3aMMOOOYCIIOBJIEHHOCTH 1I€JIEH, COAEPKaHUs, PE3yJIbTaTOB 00yUeHUs U TPEOOBAHMIA
K YPOBHIO MOATOTOBKHM BBITYCKHUKOB. CBHUJIETEIBCTBOM TOMY SIBJIIIOTCSI CJIEAYIOLIUE
BBITIOJIHSIEMbBIE TTPOTPAMMOi IO XUMUU (HYyHKIIUU:

e HMHPOPMAIIMOHHO-METOJIMYECKAsI,  peaju3alnus  KOTOpol  oOecreyuBaer
MOJIydYeHUE TPEJCTaBICHU O UEesAX, COAep’KaHuu, OOIleld cTpaTeruu
oOy4eHHsi, BOCHUTAHUS W PAa3BUTUS OOYYaAIOIIMUXCS CPEACTBAMHU IPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MPOQuIIs;

e OpraHU3alMOHHO-TUIAHUPYIOLIAsi, KOTOpas MpeayCMaTpUBAET OMpPEACIICHUE:
MPUHITMIIOB CTPYKTYPUPOBAHUSI M TIOCIEIOBATEIIBHOCTH H3YUYEHUs Y4EOHOTO
Marepualia, KOJIMYECTBEHHBIX U KaYECTBEHHBIX €0 XapaKTEPUCTHUK; MOIXO0JI0B
K (QOpPMHUpPOBAaHUIO  COJAEPKATEIbHOM OCHOBBI ~ KOHTPOJISI M  OIICHKHU
00pa3oBaTeNbHBIX TOCTHKEHUN 00yJaronuXcsi B paMKaX UTOTOBOW aTTeCTAlUN
B (hopMe €MHOI0 TOCyIapCTBEHHOTO AK3aMEHAa MO0 XUMUH.

[Iporpamma a1 yriryO0JIEHHOTO U3YUYEHUSI XUMUU:

e YCTaHABIIMBAET MHBApPUAHTHOE MPEAMETHOE COJEp)KaHHME, 00S3aTeNbHOE IS
U3Yy4YEeHHUS] B paMKaxX OTIEJbHBIX MPOo(UIIeh, MpeaycMaTpuBaeT pacipeaesieHue
U CTPYKTYpUPOBAaHHE €ro IO KJaccaM, OCHOBHBIM COJIEp>KaTeIbHbIM
JTUHUSM/pa3ieniaM Kypca,;

e JA€T NMPUMEPHOE pachpenesieHue y4eOHOTO BPEMEHHU, PEKOMEHAYEMOIO s
U3YYEHUS OTJICIbHBIX TEM;



e IMpejuiaraeT MpUMEPHYI0 MOCIEN0BATENbHOCTh U3yUEHUs YUYEOHOro mMaTepuana
C y4€TOM JIOTUKH MOCTPOCHHUS Kypca, BHYTPUIIPEIMETHBIX U MEXKIPEIMETHBIX
CBsI3€H;

e JIaéT METOJMYECKYIO MHTEPIPETAIMIO 1elel U 3a1ad U3ydeHusl IpeaMera Ha
yrayOJN€HHOM YpOBHE C YYETOM COBPEMEHHBIX IPUOPUTETOB B CHCTEME
cpenHero  obmiero  oOpa3oBaHUsA,  COAEPKATEIBHOM  XapaKTEPUCTHKU
IJIAHUPYEMBIX Pe3yJIbTaTOB OCBOEHUS OCHOBHOUM 00pa3oBaTEIbHOM MPOrpaMMbl
cpeaHero  oOmero  oOpa3oBaHusi  (JIMYHOCTHBIX,  METANpPEAMETHBIX,
NPEIMETHBIX), a TAKKE C YYETOM OCHOBHBIX BHJIOB YYEOHO-ITO3HABATEIbHBIX
JEUCTBUN 00yYaroerocs o OCBOCHUIO COJEPKaHUs PEMETA.

I[To BceM Ha3BaHHBIM TMO3UIUAM B MPOrpaMMe MO XHUMHHM TPETyCMOTpPEHA
MIPEEMCTBEHHOCTh C O0yYEHHUEM XHUMHUHU Ha YPOBHE OCHOBHOTO 00111eT0 00pa3oBaHusl. 3a
npejieslaMd YCTAaHOBJICHHOW MPOTrpaMMOil MO XUMHUU 00s3aTelbHON (MHBapUAaHTHOM)
COCTABJISIIONIECH co/epKaHusi y4eOHOro mpeaMera «XuMHUs» OCTaETCs BO3MOXKHOCTh
BHIOOpAa €ro BapUaTUBHOW COCTaBIIAIONICH, KOTOpas JOJDKHA OMNpPENeNsiThCi B
COOTBETCTBHUHM C HAIIPaBJICHUEM KOHKPETHOTO Npoduiisi oOydeHusl.

B cootBercTBHM ¢ KOHUeNTyanbHbIMU NONOkeHUAMU PI'OC COO o Ha3zHaueHUU
npeaMeToB 0a30Boro M yriayOJa€HHOro ypoBHeW B cucteme AuddepeHInpoBaHHOTO
oOy4eHHsI Ha YPOBHE CpEIHEro 0011ero 00pa3oBaHusl XUMHUS HA YPOBHE YIITyOJIEHHOTO
M3YUYCHHS HaINpaBJieH Ha peaju3aldio MPEEMCTBEHHOCTH C TMOCIEAYIOIIUM 3TaroM
MOJIYYEHHUS] XUMHYECKOrOo O00pa3oBaHMs B paMKax U3YUYEHHUS  CHEIUaIbHBIX
€CTEeCTBEHHO-HAYUYHBIX U XUMUYECKUX JUCHUIUIMH B By3aX M OPraHU3alMSIX CPEIHETO
nmpodecCHOHAIBHOTO oOpa3oBaHusa. B 3Toi CBsA3M H3yueHHE mnpeamera «XUMUS»
OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha paCIIMpPEHUE W YTIyOJIeHUE TEOPETUUYECKON U
MPAKTUYECKOM TMOJITOTOBKM OOYy4YaloIIMXCs, BBIOPABIIUX OMNPEACIEHHBIN MNpOQUIbh
oOyueHHs, B TOM YHCJI€ C TMEPCIEKTUBOU MOCIEAYIONIEr0 MOJYyYeHUSI XUMUUYECKOTO
oOpa3oBaHUsI B OpraHU3alMIX MPOPEecCHOHAIBHOTO oOpa3oBaHus. Hapsay ¢ sTtuMm, B
ceere TpedoBanuit ®I'OC COO k maHupyeMbIM pe3yibTaTaM OCBOEHUS (eaepaibHOM
o0pa3oBaTeIbHOM MpPOrpaMMbI CpPEHEr0 OOIero oOpa3oBaHUsS H3Y4YEHHE IIpeaMeTa
«XuMHUs» OPUEHTUPOBAHO TaKXKE Ha peElIeHHE 3a7ad BOCIUTAHHUS U COIMATIBLHOIO
pa3BuUTUs 00ydarommxcs, Ha GOpMHUPOBAHUE Y HUX OOLIEHHTEIIICKTYabHBIX YMEHHUM,
YMEHUN palMoHAIU3aIuN y4eOHOTO TpyJa U O0OOOIMIEHHBIX CIOCOOOB JESTEIBHOCTH,
MMEIOLIUX MEXIUCIUIUIMHAPHBINA, HAIIPEAMETHBINA XapaKTep.

CocrapnsiomuMu  npeaMeTa «XUMHsS» Ha YpPOBHE YriyOJEHHOTO U3y4YEHUS
SABJISIOTCS  yrIyOn€HHble Kypchl — «Opranudeckas xumus» u  «OOmas u
Heopranudeckass xumus». [lpu ompeneneHurd MOAXOAO0B K OTOOPY M CTPYKTYypHOMU
OpraHu3allid COJACPKAHUS 3THX KypCOB B MPOrpaMMe MO XUMHUU 33 OCHOBY MPHUHSATHI
nosioxkeHuss ®I'OC COO o paznmuuusix 6a30BOro M yriryOJIEHHOTO YpOBHEH M3ydeHHUs
npeaMera.

OcHoBy conepkanusi KypcoB «Opranudeckas xumus» U «OOmas u
HEOPraHUYECKasi XUMUS» COCTABIISET COBOKYMHOCTh MPEAMETHBIX 3HAHUU W YMEHHH,



OTHOCSIIUXCS K 0a30BOMY YPOBHIO U3yUEHUS IpeaMeTa. DTa CUCTEMA 3HAHUI MoydaeT
ONpENENEHHOE TEOPETUYECKOE JIONOJHEHUE, MO3BOJIIOIIEE OCO3HAHHO OCBOMTH
CYILIECTBEHHO OONbIIUN 00BEM (pakToMOTHYecKOro MaTepuaia. Tak, Ha yrayOaéHHOM
YPOBHE M3yueHUs IpeaMmeTa obecreueHa BO3MOYKHOCTb 3HAYUTENIBHOTO YBEIUYEHUS
o0béMa 3HAHUN O XMMMUYECKHUX HJIEMEHTaX U CBOMCTBaX MX COEIMHEHUN Ha OCHOBE
pacivpeHus U yriryOJaeHus MpeICTaBICHU O CTPOSCHUH BELIECTBA, XUMUYECKOUN CBA3H
U 3aKOHOMEPHOCTSAX NPOTEKaHWs peakUuid, pPacCMaTpPUBAEMBIX C TOYKH 3PEHUS
XUMUYECKON KHUHETHUKM M TEPMOJMHAMUKH. M3yueHue NepuoanYecKoro 3aKOoHa |
[leproguueckoil CUCTEMBI XMMHMUYECKHX DJJIEMEHTOB Oa3MpyeTcsi Ha COBPEMEHHBIX
KBAHTOBOMEXAHUYECKUX IPEJICTABICHUSIX O CTPOCHUM aToMa. XHUMHYECKas CBs3b
OOBSICHSIETCSI C TOYKM 3PEHHUS DHEPreTUYECKUX HM3MEHEHHH mpu e€ oO0pa3oBaHUM U
pa3pylIeHNH, a TAKXKE C TOUKH 3PEHUS] MEXaHU3MOB €€ 00pa3oBaHus. 3ydyeHne TUIIOB
peakuuil jgonoyHsAeTcs (OPMUPOBAHUEM MPEJICTABICHUM 00 3JIEKTPOXMUMHUYECKUX
Ipoleccax M 3JEKTPOJIM3E pacIulaBOB M PAaCTBOPOB BEIIECTB. B Kypce opraHnyeckoin
XUMHHU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH COEIMHEHUN ynemnseTcs: ocodoe
BHHMaHHE BOMNpocaM 00 3JEKTPOHHBIX AP (deKTax, 0 B3aMMHOM BJIUSHUU aTOMOB B
MOJIEKYJIaX U MEXaHU3MaX peaKIuil.

Oco0oe 3HaueHue MMEEeT TO, YTO Ha COJAEP)KAHHUE KYypCOB XUMHUHU YIIIyOJEHHOTO
YPOBHSI M3Y4YEHMs AJIs KJIACCOB OMNpEeNeNE€HHOTo mpoduis (rmaBHbBIM o0Opa3oM Ha UX
CTPYKTYpY M XapakTep JONOJHEHHUM K OOIIel cucreMe MNpeIMETHBIX 3HAHUM)
OKa3bIBAIOT BIIMSIHUE CMEXHbBIE MpPEIMEThl. Tak, HalpuMep, B COAEP)KaHUU IpEeAMETa
JUISL  KJIACCOB  XMMHKO-(pU3MUECKOro mnpoduias O0oJblIoe 3HAYeHUE OyIyT HMETh
AJIEMEHTHI y4eOHOro Marepuaia rno oomeil xumuu. [Ipu n3ydenun npeamera B JaHHOM
clly4yae akIeHT OyJeT cAejlaH Ha OOIIHOCTh METOJOB MO3HAHMSA, OOIIHOCTh 3aKOHOB U
TEOpHU B XUMHUH U B (PU3HMKE: ATOMHO-MOJIEKYJISIpHAsi TeOpHUsl (MOJEKYJIsIpHAs TEOpuUs B
¢u3uKe), 3aKOHBI COXpPaHEHUS MacCbl M HHEPruu, 3aKOHbl TEPMOJIMHAMUKH,
AJEKTPOJIN3A, IPEACTABICHHS O CTPOCHHUH BEILIECTB U IPYTOE.

B 10 ke Bpems B coaepkaHUM IpeaMeTa i KIacCOB XMMHUKO-OMOIOrHYECKOTro
npoduis OonblIMi yIenbHbIN Bec OyleT UMETh OpraHudeckas XxuMus. B aTom ciydae
MPEAOCTABISACTCA  BO3MOXHOCTh JJIsi  Oojiee  OOCTOATENBHOTO  PacCMOTPEHMS
XUMHUYECKON OpraHu3alMK KJIETKU KaK OMOJOTMYECKOM CHCTEMbI, B COCTaB KOTOPOM
BXOJISIT, K IPUMEPY, TAKHE CTPYKTYpPHbIE KOMIIOHEHTBI, KaK JIUMH/IbI, OCITKU, YTIEBOIbI,
HYKJIEMHOBBIE KHCIOTBI M Apyrue. IIpy 3ToM 3HaHMS O COCTaBeé M CBOMCTBax
MPEACTABUTENCH OCHOBHBIX KJIACCOB OPraHUYECKUX BEIIECTB CIY>KAaT OCHOBOM ISt
M3YYEHUs CYIIHOCTU IPOLEcCOB (DOTOCUHTE3A, IbIXaHUs, MUILEBAPEHHUS.

B mmane ¢opMupoBaHHS OCHOB HAay4HOTO MHUPOBO33PEHHUS, OCBOCHUS
OOIICHAYYHBIX METOOB TMO3HAHMUA M OIbITa MPAKTUYECKOTO MPUMEHEHUS Hay4HbIX
3HaHUW U3y4YeHHE TNpeaMeTa «XuUMUS» Ha YriayOJIEHHOM YPOBHE OCHOBAHO Ha
MEXIPEAMETHBIX CBA3SX C YUEOHBIMU MPEAMETAMH, BXOIAIIMMU B COCTaB MPEAMETHBIX
obOnacreli «EcTecTBeHHO-HayuyHble NpeaMeTb», «MaTtemaruka U HMH(OpPMATHKA» U
«PyCCKHi S3BIK U JINTEpATYPay».



[Ipu u3ydyeHun yueOHOro mpenmera «XHUMHsD Ha YriIyOJIEHHOM YpOBHE TaKXKe,
KaK Ha YPOBHE OCHOBHOTO W CpeaHero oobmiero oOpa3oBaHus (Ha 0a30BOM YpOBHE),
3a/aueil MepBOCTENEHHON 3HAYMMOCTHU SBJISETCS (POPMUPOBAHUE OCHOB HAYKH XUMUU
KaK 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUUECKOU JAESTEIbHOCTH YeJIOBEKa U
OJIHOTO U3 KOMIIOHEHTOB MUPOBOU KyJbTYphl. Pemienue 3Toit 3agaun Ha yriayOiaEéHHOM
YPOBHE U3YUCHHUSI MIPEIMETA MPEANOJIaracT peaan3aiuio TaKux 1eyei, Kak:

e (dopmMupoBaHHWE  TPEACTABJICHHWA: O  MaTepUATBHOM  E€IUHCTBE  MHpA,
3aKOHOMEPHOCTSX M II03HABAEMOCTH SBJICHUN MPHUPOILI, O MECTe XHUMHHU B
CUCTEME €CTECTBEHHBIX HayK U €€ BeIyllel poiv B 0OECIECYEHUH YCTOWYMBOTO
Pa3BUTHS YEJIOBEUECTBA: B PEHICHUM MPOOJIEM HKOJIOTHYECKOMN, SHEPreTHYECKOM
W THIMEeBOM O€30MacHOCTH, B PA3BUTHH MEAWIIMHBI, CO3JaHUH HOBBIX
MaTepHaoB, HOBBIX HCTOYHHKOB HHEPTHH, B OOECICUCHHH PaIlMOHAIBHOTO
MPUPOOTOIH30BaHUs, B (OPMHUPOBAHUM MHUPOBO33PEHUS U OOIICH KYyJIbTYpPbI
YeJIOBeKa, a TaKXKe OHKOJOTMYECKH OOOCHOBAHHOTO OTHOIIECHUS K CBOEMY
3JI0POBBIO U IIPUPOJTHOM CPELE;

e OCBOCHHE CHCTEMBI 3HAHUM, JIEKANIUX B OCHOBE XHWMHUYECKOM COCTABISIONIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MHUpa: (pyHIaMEHTAIBHBIX TMOHSTHHA, 3aKOHOB U
TEOpU XMMUU, COBPEMEHHBIX MPEACTABICHUN O CTPOCHUU BEIIECTBA HA Pa3HbIX
YPOBHSIX ~—  aTOMHOM, HOHHO-MOJEKYJISPHOM,  HaJIMOJICKYJIIPHOM, O
TEPMOJMHAMHYCCKUX W  KHHETHYCCKUX  3aKOHOMEPHOCTSX  MPOTEKAHUS
XUMUYECKAX PEaKINid, O XUMHYECKOM DPABHOBECHH, PACTBOPAX M JHCIICPCHBIX
cUCTeMax, 00 OOIIMX HAYYHBIX MPUHITAIIAX XUMHYECKOTO IMMPOU3BOICTBA;

e (opmupoBaHHe y 00YydYarOIIUXCS OCO3HAHHOIO IMOHMMAaHHUS BOCTPEOOBAHHOCTH
CUCTEMHBIX XMMHYECKUX 3HAHUU JJIs1 OOBSICHEHUS KIIIOUYEBBIX WJEH U MpoOiemM
COBPEMCHHOU XMMHUH, IS OOBSICHEHHS W TIPOTHO3UPOBAHMSI SBIICHHUMA, UMEIOIIINX
€CTEeCTBEHHO-HAYUHYIO MPUPOY; TPAMOTHOTO PEIIeHUsl MpoOJieM, CBSI3aHHBIX C
XUMHEN, TPOTHO3UPOBAHUS, AHAIM3a W OLEHKUM C IMO3ULUHAN 3KOJIOTMYECKOU
0e30MacHOCTH TOCHEACTBUN OBITOBOM M TPOU3BOJICTBEHHOW JESITEIBHOCTH
YeJIOBeKa, CBSI3AHHOW C XHUMHYECKUM MPOU3BOJCTBOM, HCIIOIB30BAHUEM U
nepepadoTKOM BEILIECTB;

e yrayOJieHue MPEACTABICHUH O HAYYHBIX METOAaX IMO3HAHMS, HEOOXOIUMBIX IS
NPUOOPETEHUST yMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB U OOBICHEHUS
XUMUYECKUX SIBIICHUW, HWMEIIIUX MECTO B TMPHUPOJE, B MPAKTHUUECKOU
NEATEeILHOCTH U TTOBCETHEBHOM KU3HHU.

B mnane peanmuzanuu rmepBOOYCpPEAHBIX BOCTIUTATCIIBHBIX W Pa3BHBAIOIMINX (PYHKITUH
LEJIOCTHOM CHUCTEMBbl CpEIHEro oOmero oOpa3oBaHUS NpPU HU3YYEHUU MpeaMeTa
«XuUMHUs» Ha YIIIyOJIEHHOM YpOBHE 0COOYIO aKTyaIbHOCTh MPUOOPETAIOT TaKUe LIETH U
3a/1auu, KakK:

e BOCIHTaHHE YOCKIEHHOCTH B TIO3HABAEMOCTH SIBJICHUU TPHUPOABI, YBAKCHHUSI K

IpolLiecCy TBOPYECTBA B 00JIACTU TEOPETUUYECKUX M MPUKIATHBIX UCCIEIOBAHUM B



XUMHH, (OPMHUPOBAHWE MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH,

e pa3BUTHE MOTUBALMU K OOYYEHHUIO U TIO3HAHMIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIIO
M CAMOBOCTIMTAHHUIO Ha OCHOBE YCBOCHUSI OOITICUETIOBEUECKUX IEHHOCTEHH;

e pa3BUTHE TIO3HABATECIBHBIX HWHTEPECOB, WHTEIUICKTYaIbHBIX ¥ TBOPYECKHUX
CIIOCOOHOCTEH 00ydJaromuxcs, GOPMUPOBAHKE Y HUX CO3HATEIIBHOTO OTHOIICHUS K
caM0OOpa30BaHUIO U HEMPEPHIBHOMY OOpa30BaHUIO KaK YCJIOBHUIO YCIICIIHOMN
poeCCHOHATEHON U OOIIECTBEHHOM JeSTEIHPHOCTH, OTBETCTBEHHOTO OTHOIIEHUS
K CBOEMY 3JI0pPOBBIO U IOTPEOHOCTH B 3JI0POBOM 00pa3e KU3HH;

e (opMHpoBaHWEC YMEHHA W HABBIKOB Pa3yMHOTO IPUPOJIONOIH30BAHUS, PA3BUTHE
AKOJIOTMYECKON  KyJIbTYpbl, MPHOOPETEHHE OmbITa OOIIECTBEHHO-TIOJIE3HON
DKOJOTHYECKOHN eI TCIILHOCTH.

OOmiee YKCIO YacoB, MPEIyCMOTPEHHBIX I M3YyYCHUsS XHMUU HA YTIIyOJICHHOM
ypPOBHE CpeaHero obmero obpaszoBanus, cocrabisgeT 204 gacos: B 10 kmacce — 102
yaca (3 gaca B Heneno), B 11 kiacce — 102 yaca (3 yaca B Hezielo).



COAEPKXAHUE OBYUEHUSA
10 KITACC
OPI'AHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYECKOH XMMMH.

[IpeameT U 3HaYEeHUE OPraHUYECKON XWMHH, MPEACTABICHHE O MHOT000pa3uu
OPTraHUYECKUX COCAUHECHUMN.

DNEKTPOHHOE CTPOCHHE aToOMa YIJIepoaa: OCHOBHOE U BO30YXKIEHHOE COCTOSHHUSL.
BaneHTHblE BO3MOYKHOCTH aTroMa yrjiepoja. XHUMHYECKas CBA3b B OPraHUYECKHX
COeMHEeHUSIX. Tumbpl TUOpHUIM3AIMM aTOMHBIX oOpOuTaliel yriaepoja. MexaHU3MbI
oOpa3oBaHMsI KOBAJCHTHOW CBsi3u (OOMEHHBIH W JOHOPHO-aKUENTOPHBIN). Turbl
MEepEeKpbIBaHUSI aTOMHBIX OopOuTanel, 6- U m-cBsi3u. OnuHapHasi, ABOMHAs U TpoHHas
cBa3b. CrniocoObl pa3pbiBa CBA3EH B MOJIEKYJIaX OpraHudeckux BemiecTB. llonsTue o
CBOOOJTHOM pajiuKaie, Hykieoduse u anekrpodure.

Teopust cTpoeHus opraHmyeckux coeauHeHuid A.M. BytinepoBa n CoBpeMEHHbIE
IPEACTABIICHUS] O CTPYKTYpE€ MOJEKYJ. 3HAYEHHE TEOPUU CTPOCHHS OPraHUYECKHUX
coelMHeHU. MonekynsipHble W CTPYKTypHbIE (opmysibl. CTpyKTypHBIE (HOPMYJIBI
pa3IMYHBIX BUIOB: pPa3BEPHYTas, COKpam€HHas, CckeineTtHas. HM3omepus. Bunasl
M30MEpHUU: CTPYKTYpHas, MPOCTPAHCTBEHHAs. DJIEKTPOHHbIE A(D(PEKTHI B MOJIEKYJax
OpraHUYECKUX COCTUHEHUN (MHAYKTUBHBIM U ME30MEPHBIN 3P HEKTHI).

[IpencraBienne o kiaccupuKaluyu oOpraHuyeckux BemiecTB. lloHsTHE O
¢bynkunoHansHOM rpymnme. ['omonorus. ['omonormueckue psiabl. CucreMarnyeckas
HoMeHKIaTtypa opranudeckux coeauHenuii (IUPAC) wu TpuBuanbHbie Ha3BaHUS
OTHEIBHBIX ITPEICTABUTEIIEH.

Oco0OeHHOCTH M KJIacCHU(PHUKAIMS OpraHMYecKuX peakuuid. OKHUCINUTEIbHO-
BOCCTAHOBUTEJIBHBIE PEAKIIMY B OPTaHUYECKON XUMUMU.

OKCIIEpUMEHTANIbHbIE METOJbl MW3YYEHHsS BEIIECTB M MX IPEBPALICHUN:
O3HaKOMJIEHHE C O0pa3llaMl OpPraHMYeCKUX BELIECTB M MaTepualaMHU Ha UX OCHOBE,
OMBITHI TO TPEBPAIICHUI0 OPraHWYECKUX BEIIECTB MPHU HarpeBaHuu (IUIaBJICHHE,
oOyIiiMBaHWE M TOPEHUE), KOHCTPYHPOBAHUE MOJEIEH MOJIEKYJl OpraHUuYEeCKUX
BEILIECTB.

YrieBoaopoasbl.

Ankanpl. ['oMonorudeckuii psim ankaHoB, oOmias ¢dopmysia, HOMEHKJIATypa M
W30MepHs. DIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AIKaHOB, Sp°-
rudopuau3anms aToMHbIX opOuTaneil yriepona, o©-cBa3b. Duznyeckue CBOMCTBA
AJIKaHOB.

XWMHUYECKHE CBOMCTBA aJKAHOB: PEAKUHUM 3aMELICHHs, H30MEPHU3ALNH,
JNETUIPUPOBAHUS, LUKIW3ALMK, NHPOJIU3a, KpekuHra, ropenus. llpencraBienue o
MEXAaHU3ME PEeAKINN PaAuKaIbHOIO 3aMELICHHS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs: U TPUMEHEHUE AJIKAHOB.

Huknoankanel. OOmias Qgopmyna, HOMeHKJIaTypa W uzoMepus. OcoOEHHOCTH
CTPOCHUS W XWMHUYECKHX CBOWCTB MasbIX (IMKIIOMPOIAH, ITUKI00yTaH) U OOBIYHBIX



(IIMKJIOTIEHTaH, IUKIOTEKCaH) MUKI0adkaHoB. CrmocoObl MOMydYeHUs W TPUMCHECHHE
LAKJIOAJIKAHOB.

Ankenpl. ['omomormueckwii psg ajkeHOB, o0mas Qopmyia, HOMEHKJIATypa.
DIEKTPOHHOE U HPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ AlKEHOB, SP>-TUOpUau3alus
aTOMHBIX opOuTanei yriepoaa, o- U m-cBsi3u. CTpyKTypHasi U reomeTpuyeckas (Iuc-
TpaHc-) u3oMepus. OU3NYECKUe CBOMCTBA aJKEHOB. XMMUUYECKUE CBOMCTBA: PEAKIIUU
IIPUCOEAUHEHHNS], 3aMELIECHUS B O-TIOJIOKEHHUE IIPU JIBOWHOW CBSI3H, NOJMMEPU3ALNU U
okucinenus. IIpaBmiio MapkoBHuKOBa. KauecTBEHHbIE peaklUMd Ha JBOMHYIO CBA3b.
CriocoObl OJTy4eHHs U IPUMEHEHHE aJIKEHOB.

Ankanuensl. Knaccudukanus ankaaueHoB (CONpPsDKEHHBIC, W30JMPOBAHHBIE,
Kymynupoeantwvle). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOEHUS M XUMHUYECKUX CBOMCTB
CONPSDKEHHBIX IOUEHOB, 1,2- m 1,4-npucoenuuenue. I[lonmmepusanus cOnpsKEHHBIX
aueHoB. CriocoObl MOTyYeHUsl U IPUMEHEHHUE aJIKaJUEHOB.

Anxunbl. ['omMonorudeckuil psia ankuHOB, oOmias (opmyia, HOMEHKIATypa M
M30MEPUS. ODIJIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ AJKMHOB, Sp-
ruOpuau3anms aTOMHBIX opOuTtaneid yriaepojga. PU3NYECKHE CBOWCTBA AJKUHOB.
XHUMHUYECKUE CBOWCTBA: PEAKIMHM MPUCOECIUHEHHS, AUMEPHU3ALMU U TPUMEPHU3aLUU,
okucieHus. KucioTHele CBONCTBAa aJKMHOB, MMEIOIIUX KOHLEBYIO TPOWHYIO CBS3b.
KauecTBeHHble peakuuu Ha TpOHHYIO CBsI3b. CHOCOOBI IMOJIy4eHHUS U TNPUMEHEHHE
AJIKWHOB.

ApomaTrueckue yrieBoAoponbl (apeHsl). I'oMonorudeckuil psij apeHoB, oOmias
¢dbopMyIsia, HOMEHKJIaTypa U H30Mepus. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOECHHE
MOJIEKYJIbI OeH30i1a. PU3nUecKre CBOMCTBA apeHOB. XMMHUUYECKHE CBOMCTBA OC€H30Ja U
€ro TrOMOJIOTOB: pEaKIMM 3aMeUIeHHsT B OEH30JIbHOM KOJIBIE U YIJIEBOJAOPOJHOM
paaukane, peakuuu MPUCOEIUHEHHSI, OKUCIEHHEe ToMOoJIoroB Oen3omna. IlpencraBnenue
00 OpUEHTHUPYIOUIEM [EUCTBUM 3aMECTUTENEe B OEH30JbHOM KOJIbLIE Ha MpUMEpPE
JIKWIBHBIX PAJUKaIOB, KapOOKCHIBHOM, THAPOKCUIBHOM, aMUHO- M HUTPOTPYIIIIHI,
aTOMOB rajoreHoB. OcoOE€HHOCTH XMMHYECKUX CBOMCTB ctHpoisa. llommmepusanus
ctupoia. CriocoObl MOTyYEHUs U TPUMEHEHUE apOMATUYECKHUX YTIIE€BOAOPOIOB.

[Ipuponusiii ra3. IlomytHeie HedTaHble Ta3pl. HedTh u e€ mpoucxoxiaeHue.
Kamennsplii yroibp M mpoayKThl ero mnepepadoTku. CrnocoObl mnepepaboTku HePTH:
NEPEerOHKa, KPEKUHI (TePMHUYECKHH, KaTaIUTUYECKUH), PUPOPMUHT, MHUPOIU3.
[TponykThl mepepaboTku HEDTH, NX TPUMEHEHNE B TPOMBIIIUICHHOCTH U B OBITY.

I'eneTnueckas CBSI3b MEXKIY Pa3IMYHBIMU KJIACCAMU YTJIEBOJIOPOJIOB.

DJIEKTPOHHOE  CTPOEHHE TaJIOr€HIPOU3BOJIHBIX  YIJIEBOAOPOAOB. Peakunu
3aMEILEHHS] TaJOT€Ha Ha THAPOKCOrPYIITY, HUTPOIPYyIIly, IHAHOTPYIITY, AMUHOTPYIIITY.
JleicTBME Ha TaJOreHIPOU3BOAHBIE BOJHOIO M CHOUPTOBOTO pacTBOpa IIEIOYH.
B3aumopeiictBue  gurajgoreHajJkKaHOB ¢ MarHuemM W OuHKoM. IloHsitme o
METAUIOOPTaHUYECKUX  COEAUMHEHMsX.  Vcronb3oBaHME  rajoreHnpOU3BOIHBIX
yTIIE€BOAOPOIOB B OBITY, TEXHUKE U MIPU CUHTE3€ OPraHUYECKUX BEIECTB.



DKCnepUMEHTAIbHBIE METO/Abl U3YyUEHHUs BEIIECTB U UX NPEBPALLECHUN: U3yUYECHUE
(bu3MYECKUX CBOMCTB YIJIEBOJOPOIOB (PAaCTBOPUMOCTH), KAYECTBEHHBIX peaKlIun
YIJIEBOJOPOAOB PA3IMYHBIX KJAcCOB (0OeclBEYMBAaHUE OPOMHOM WM MOJHOW BOJBI,
pacTBOpa NepMaHraHata Kajvsi, B3aUMOJICUCTBUE allETUJIEHA C aMMHUAYHBIM PacTBOPOM
okcunma cepebpa(l)), kadecTBeHHOe OOHapy»XeHHUE yriepojJa W BOJOpojJa B
OpPraHMYECKUX BEHIECTBAX, IIOJyYEHHE OTWJIEHAa W MW3YYEHHE €ro CBOMCTB,
o3HakomiieHue ¢ komtekuusmu «Hedts» u «Yrome», ¢ obOpasuamu miacTmacc,
Kay4yKOB M PE€3UHBI, MOACINPOBAHUE MOJIEKYJ YTIEBOAOPOJAOB U raJIOTr€HIIPOU3BOAHBIX
YTJIEBOJIOPOJIOB.

Kucisiopoacoaep:kanue oprannyeckue coelMHeHHs.

[IpenenbHble 0HOATOMHBIE CIUPTHI. CTpoeHHEe MOJIEKYJ (Ha IpUMeEpe METaHOJa
u 3Ta”Hona). ['omonoruueckuili psg, obmas QgopMyna, HW30MepHUs, HOMEHKJIATypa M
knaccupukanus. DU3NMUECKHE CBOMCTBA MPEACNIBbHBIX OJHOATOMHBIX CIHMPTOB.
Bonopoansie CBA3M MEXIy MOJIEKYJIAMH CIOUPTOB. XUMUYECKHE CBOMCTBA: PEAKLUU
3aMElIeHns, JACTUApPATallii, OKHCIICHMS, B3aWMOJCUCTBUE C OPraHUYECKHUMH U
HEOPTaHUYECKUMHU KuciaoTamu. KauyecTBeHHas peaknysi Ha OJHOATOMHBIE CIIMPTHI.
JleiicTBue 3TaHONAa W METAaHOJA Ha OpraHu3M yenoBeka. CrnocoObl MOJyYeHUS U
IIPUMEHEHUE OJTHOATOMHBIX CIIUPTOB.

[Ipocteie >Qupbl, HOMeHKIaTypa U u3oMepusi. OcoOEHHOCTH (PUNYECKUX U
XUMHUYECKUX CBOWCTB.

MHoOroatroMHble CHOUPTBl — OTWICHIJIMKOJNb W TIUUepuH. Puznyeckue u
XUMHUYECKUE CBOMCTBA: PEAKIMU 3aMEILIEHUS, B3aUMOJECWCTBUE C OPraHUYECKUMHU U
HEOPraHWYECKUMH KHCIIOTaMHU, KAa4ECTBEHHAs pPeakUys Ha MHOTOAaTOMHBIE CIHUPTHI.
[IpeacraBnenre o MexaHu3Me peakiuil HykieoduibHOro 3amemienus. JleiicTBue Ha
opranusm yenoBeka. CriocoObl MOMyYeHUs U IPUMEHEHNE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHME MOJEKYJbl, B3aUMHOE BIHMSHUE THAPOKCOTPYNIBI H
6en3onbHOTO siypa. dusnyeckue cBorictBa PpeHosa. OCOOEHHOCTH XUMHUYECKUX CBOMCTB
¢denona. KauectBennsie peaknuu Ha ¢eHosl. TokcuyHocth (enona. CrocoObl
MOJIy4eHUs! U IpuMeHeHue gpeHosa. @eHonpopmanbaeruaHas cMoJa.

KapOonunbHble cO€AMHEHUS — albJErHJIbl U KETOHBI. DJIEKTPOHHOE CTPOEHUE
KapOOHWIBHOW Tpynmnbl. ['oMoJOTHYECKHE psiAbl AIbJETHA0OB M KETOHOB, oO0uIas
dbopMmyia, uzomepust 1 HoMeHkIaTypa. dusnueckne CBONCTBA albJIETHI0B U KETOHOB.
XHUMHYECKUE CBOMCTBA aJbJErHJIOB U KETOHOB: PEAKUMHU NpUcoeanHeHus. OKucaeHue
aNbJIETUJIOB, KAueCTBEHHbIE peakiuuu Ha anbaerugpl. CrnocoObl MONMy4YeHUs W
MPUMEHEHUE abJIETUOB U KETOHOB.

OAHOOCHOBHBIE TIpeeNbHbIE KapOOHOBBIE KHCIOTHI. OCOOEHHOCTH CTPOCHHUS
MOJIEKYJl KapOOHOBBIX KHCIOT. M3oMepus u HOMEHKIaTypa. Du3nyecKre CBOMCTBA
OJTHOOCHOBHBIX TIPEJCNIbHBIX KapOOHOBBIX KHCIOT. BomoponHble CBSI3U MeXAy
MOJIEKyJIJaMd KapOOHOBBIX KHCJIOT. XHUMHYECKHE CBOMCTBA: KHCIOTHBIE CBOMCTBA,
peakuusi dTepuUKalMy, peakUUuu C YYaCTHEM YIJIEBOJOPOJAHOIO  pajuKana.
Oco0eHHOCTH CBOMCTB MYpaBbHHOM KHCIOTHI. [loHATHE O MPOU3BOIHBIX KapOOHOBBIX



KHCIIOT — CJOXHBIX 3Qupax. MuHorooOpas3ue KapOOHOBBIX KHUCIOT. OCOOEHHOCTH
CBOMCTB HEMpENeIbHBIX M apOMaTHUYECKHX KapOOHOBBIX KHCIOT, JAUKApOOHOBBIX
KHUCIIOT, TUPOKCUKAPOOHOBBIX KUCHOT. [IpeacTaButenu BrICHINX KapOOHOBBIX KHCIIOT:
CTEapUHOBAs, MAJIBMUTUHOBAS, OJEUHOBAS, JUHONEBAs, JUHOJIEHO8AS KHUCIOTHI.
CnocoObl OJIy4eHHs U IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxnple d¢pupsl. ['omomormueckwit psin, obmas ¢opMyna, H3OMEpUS W
HOMEHKJIaTypa. OU3NYECKUE U XMMUYECKUE CBOMCTBA: TUAPOIIU3 B KUCIIOW U IIEITOYHOU
cpene.

Kupwl. CtpoeHnue, Gpuznueckrue M XUMUYECKHE CBOICTBA >KHUPOB: THUAPOIU3 B
KUCIION W 1menouHol cpere. OCOOEHHOCTH CBOMCTB >KUPOB, COJAEPM AIIMX OCTATKH
HETMpPeETbHBIX JKUPHBIX KUCIIOT. JKUPBI B IPUPO/IE.

Mp11a KaK cOJIM BBICIINX KapOOHOBBIX KHCIIOT, MX MOIOIIEE JCHCTBHE.

O6mias xapakrtepuctuka yrieBoaoB. Kiaccudukarus yrieBogoB (MOHO-, TU- U
nonucaxapuabl). MoHoOcaxapuipl:  TIIOKo3a, (pyKTo3a, TajliakTo3a, pubo3a,
ne3okcupru6o3a. Du3nyeckue CBOWCTBA M HaxoxaeHwe B mpupoae. DoTocuHTes.
XUMUYECKUE CBOMCTBA TJIIOKO3BI: PEAKIMU C YYAaCTHEM CHUPTOBBIX M aJbAETHUIAHOU
IpyIIl, CHUPTOBOE U MOJIOYHOKHUCIIOE OpoxeHue. [Ipumenenue rimoko3bl, €€ 3HaYeHUE B
KUZHEACATEIbHOCTH OpraHu3ma. Jlucaxapuipl: caxapo3a, MalbTO3a M JIAKTO3a.
BoccTranasnuBarolie 1 HEBOCCTaHABIIMBAIOLIME AUcaxapuibl. [ MApoIu3 aucaxapuios.
Haxoxnenne B mnpupoae u npumeHeHue. [lommcaxapuapl: Kpaxmai, TJIMKOTEH U
nemtono3a.  CTpoeHMe MAakpOMOJIEKYJ KpaxMmaja, IJIMKOI€HAa W LEJUIFOJIO3BI.
@dusnyecKkre CBOWCTBA Kpaxmana WU LEJUIIOJIO3bl. XHMHUYECKHME CBOWCTBA Kpaxmaia:
TUAPOIN3, KAYECTBEHHAs peakuuss C HOAOM. XHMHYECKHE CBOMCTBA LIEJIIIOJIO3BI:
TUJIPOTIN3, Tody4yeHue 3(pupoB nemtronosbl. [loHsATHE 00 HMCKYCCTBEHHBIX BOJIOKHAX
(BHCKO3a, alleTaTHBIN MIETK).

OKCIIEpUMEHTANIbHBIE METOJAbl MW3YYEHHsI BEUIECTB W MX IPEBPALICHUN:
pPacTBOPUMMOCTh PAa3IMYHBIX CIHUPTOB B BOJE, B3aHUMOJICHCTBHUE 3TAHOJA C HATPUEM,
OKHCJICHHE OJTHJIOBOIO CIIMPTAa B aibleruj, Ha pacKaJI€HHOM MEIHOM IPOBOJIOKE,
OKHCJIEHHE JTWJIOBOIO CIHUpPTa JUXPOMATOM Kajusi (BO3MOXHO MCIOJb30BaHUE
BUJIEOMATEPUAIIOB), KAaYECTBEHHbIE pPEAKIMU Ha albACTuibl (C THUAPOKCHUIIOM
muammuncepedpa(l) u rugpokcuaom meau(ll)), peakuus raunepuHa ¢ rUIPOKCHIOM
Menu(Il), xumudeckue CBOICTBa pacTBOpa YKCYCHOM KHCIOTHI, B3aUMOJCICTBUE
pacTtBopa IIOKO3bl ¢ TuapokcuaoMm meau(Il), B3aumonencTBUE Kpaxmalla C HOJIOM,
pelIeHre SKCIePUMEHTAIbHBIX 3a7a4 1o TeMaM «CnupTsl U (eHomb», «KapOoHOoBbIE
KUCIOTHI. CIIOXKHBIE dPUPBD.

A3oTcoaep:kaliue OpraHnyecKue coeAuHeHMs.

AMHMHBI — OpraHWYecKHe TPOW3BOJHbIE aMMmuaka. Kiaccudukaius amMuHOB:
anudpaTUIECKUe U apOMaTUYECKHE; MEePBUYHbIE, BTOPUYHBIE W TpeTU4Hble. CTpoeHUE
MOJIEKYJ, oOmas Qopmyna, H30MepHs, HOMEHKIaTypa M (uU3MYecKue CBOICTBA.
XHUMHUYECKOE CBOMCTBA anu(aTUUeCKUX aMUHOB: OCHOBHBIE CBOMCTBA, AJIKWJIMPOBAHUE,
B3aMMO/ICHCTBUE IEPBUYHBIX AMUHOB C a30TUCTON KHUCIOTOW. CONM aJIKUJIaMMOHHUSIL.



AHUIIMH — NOpeaCcTaBUTENh AMUHOB apomarnueckoro psaa. CTpoeHHe aHWJIMHA.
B3auMHoe BaMsHUE Tpynn aToOMOB B MOJIEKYJie aHWIMHA. OCOOEHHOCTH XUMHUYECKUX
cBoiicTB aHunuHa. KauecTBeHHble peakiuu Ha aHWIMH. CrocoObl TMOMy4YeHHUS U
npuMeHeHue anudaTudaeckux aMuHoB. [lonyueHnue aHuIMHA U3 HUTPOOEH301a.

Amvunokuciotel. HoMenknarypa u uszomepusi. OThenbHbIE NPEICTABUTETH O-
AMUHOKHUCIIOT: TJIMUUH, aJlaHuH. DHU3NYEeCKHue CBOMCTBA aMHHOKHCIIOT. XUMHUYECKUE
CBOMCTBa AMHMHOKHUCIOT KakK aM(pOTEPHBIX OPraHUYECKUX COCIMHEHUN, pPEaKIMs
MOJIMKOHJIEHCAllUK, O00pa3oBaHUE TMENTUIHON CBsi3u. buonoruueckoe 3HaUYeHHE
aMUHOKUCTOT. CUHTE3 U TUIPOJIN3 MENTHIOB.

benku kak mnpupoaHsie TmonuMepnl. [lepBuyHasi, BTOpUYHAST UM TPETUYHAS
CTpyKTypa OenkoB. XHMHYECKHME CBOWCTBA OEJNKOB: TUAPOJIU3, JEHATypalMs,
KAueCTBEHHbIEC PEaKLIUU Ha OCJIKU.

OKCIEpUMEHTAIIBHBIE METOABbl HM3yYEHHs BEUIECTB W HX IPEBPALLECHUN:
pacTBOpeHHE OEJIKOB B BOJE, IEHATYypalysl OCJIKOB IpU HarpeBaHUHU, LIBETHBIE PEAKIIU
Ha O€NKH, pEelIeHUE OSKCIEPUMEHTAIBHBIX 3aJad M0 TeMaM «A30TcoAepKalue
OpraHUYecKue COeTMHEHUs» U «Pacno3HaBaHne OPraHUYeCKUX COETUHEHUID.

BbicokoMouieKkyJIsIpHbIE COeIMHEHUS.

OCHOBHBIE TIOHATUS XHWMHH BBICOKOMOJIEKYJISIPHBIX COEAMHEHUI: MOHOMED,
IIOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb IOJUMEPHU3ALNN, CPENHSS MOJIEKYJsIpHas
Macca. OCHOBHBIE METOABl CHHTE€3a BBICOKOMOJEKYJISPHBIX COCAUHEHUH —
MOJIMMEpHU3aIUs U MOJTUKOHEHC AL

[Tonmumepuble  Matepuansl.  [lmactmacchl  (HOJAMATUIICH,  MOJMIPOINMIIEH,
MOJIMBUHUIIXJIOPU, HOJIUCTUPOIL, NOJUMETHIIMETaKpHUIIaT, MOJINKapOOHATHI,
noJIMATUIICHTEpEePTaNIatT). Y THIM3aIus U nepepadoTka IiacTuka.

DnacToMepbl: HAaTypallbHbI Kay4yyK, CUHTETHYECKHME Kayuyyku (OyTaJueHOBBIH,
XJIOPOIIPEHOBBIN, U30MPEHOBBIN) U CUIMKOHBL. Pe3nHa.

Bonokna: HaTypasibHble (XJIOMOK, MIEPCTh, MIENK), MCKYCCTBEHHbIE (BHCKO3a,
aIeTaTHOE BOJIOKHO), CHHTETUYECKUE (KAIPOH U JIABCAH).

[Tonumepsl crnenManbHOrO Ha3zHayeHUs: (TedyioH, KeBiap, 3JIEKTPONPOBOISIINE
MOJIUMEPHI, OMOpa3znaraeMble OJIUMEPHI).

OKCnepUMEHTAIbHBIE METOAbl M3yUYEHHS BEIIECTB W HUX NPEBPAIllCHUIA:
O3HaKoOMJIeHHE ¢ oOpa3laMu MNPHUPOJIHBIX W HCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAacc,
KAay4YyKOB, PEIICHNE dKCIIEPUMEHTAIBHBIX 3a7a4 0 TeMe «Pacrno3HaBanue miacTmace u
BOJIOKOH).

PacuéTnrblie 3amaun.

Haxoxnenue MonekyisipHOM — (GOpMysbl  OPraHMYECKOTO COCAMHEHHS 10
MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJSIIHUX B €r0 COCTaB, HAXOXKIEHUE MOJIEKYJIIPHON
(GbopMyJIbI OPraHUYECKOTO0 COEAMHEHUs MO Macce (00bEMY) MPOIYKTOB CrOpaHus, Mo
KOJIMYECTBY BellecTBa (Macce, 00bEMY) IPOIYKTOB PEAKIIUUA W/WIIU UCXOJIHBIX BEIECTB,
YCTaHOBJICHUE CTPYKTYpHOH (HOpMYJIbI OpPraHMYECKOro BEIIECTBA HA OCHOBE €ro



XUMHUYECKUX CBOMCTB WJIM CIIOCOOOB MOJIyYEHHMsI, ONPEAEICHUE JOJIU BbIX0/1a MPOAYKTA
pPEaKuuu OT TEOPETUUECKN BO3MOKHOTO.

MexnpeaMeTHbIE CBSI3H.

Peanu3anus MeXIpeaAMETHBIX CBS3€W IPHU U3YYEHUM OpPraHn4yeckod xumuu B 10
KJIacCE€ OCYIIECTBIISICTCS 4YEpe3 HCIOJIb30BAaHUE KaK OOIIUMX €CTECTBEHHO-HAYUYHBIX
MOHSATUM, TaK U MOHATHI, MPUHATHIX B OTAEIBHBIX MPEIMETaX €CTECTBEHHO-HAYYHOI'O
LUKJIA.

OO1ue ecTeCTBEHHO-HAyUYHbIE IOHATHUS: SBJICHUE, HAy4yHbIH (akT, TUIIOTE3a,
TEOpUs, 3aKOH, aHalu3, CHUHTE3, Kiaccupukauus, HaONIOACHUE, HW3MEpPEHUE,
DKCIIEPUMEHT, MOJIEIIb, MOJICJINPOBAHUE.

®u3uka: MaTepus, aToM, JIEKTPOH, IIPOTOH, HEUTPOH, MOJIEKYJIA, SHEPTETUIECKHUN
YPOBEHb, BELIECTBO, TENO, OOBEM, arperarHoe COCTOSHUE BEIIECTBA, (PU3NYECKHUE
BEJIMYMHBI, EUHULBI U3MEPEHUS, CKOPOCTh, SJHEPTHs, Macca.

buonorus:  knerka, opraHu3M, JKocucTeMa, Ouocdepa, MeTadbOIU3M,
HACJIEJICTBEHHOCTb, AaBTOTPO(HBIA W TEeTepOTPO(HBIA THUI TNHUTAaHUS, OpPOKEHUE,
(oTOCHUHTE3, IbIXaHHE, OCJIKH, YTIEBOIbI, )KUPbI, HYKJIIEMHOBbIE KUCIOTHI, (PEPMEHTBHI.

I'eorpa¢us: mosie3HbIe NCKOMAEMBIE, TOILINBO.

TexHoorus: NUIIEeBbIE NPOLYKTHI, OCHOBBI PAallMOHAJIBHOIO NMUTAHUS, MOIOIIHE
CpEICTBa, MaTEpUabl U3 HCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KUIACC
OBIIIAA U HEOPTAHUYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMUM.

AtoM. CocTaB aTOMHBIX saep. XUMUYecKHil 3ieMmeHT. M3orombl. CTpoeHue
AJIEKTPOHHBIX O0O0JIOUEK AaTOMOB, KBAHTOBBIE YHCIA. DHEPreTHUECKUE YPOBHU U
noaypoBHU. AToMHble opOuTanu. Knaccupukanuss XuMHUECKUX 3JIEMEHTOB (s-, p-, d-,
f-anemenTsl). Pacrpeznenenne 31€KTPOHOB MO ATOMHBIM OpPOUTAIAM. OJIEKTPOHHBIE
KOH(UTypali aTOMOB 3JIEMEHTOB MEPBOrO—4e€TBEPTOrO MEPHOJAOB B OCHOBHOM H
BO30YKIEHHOM COCTOSIHUHU, DJIIEKTPOHHBIE KOH(UTypaiuu HOHOB.
DIEKTPOOTPULIATENBHOCTb.

ITepnonnyeckuit 3akoH u llepuoanueckas cucrema XuMUYECKUX deMeHToB J1.1.
MenneneeBa. CBA3b NEPUOINYECKOTO 3aKOHA U [lepronyecKkoil CHCTEMbl XUMUYECKUX
AJIEMEHTOB C COBPEMEHHOM TEOpHUEW CTPOECHHS aTOMOB. 3AKOHOMEPHOCTU W3MEHEHUS
CBOMCTB XUMHUYECKUX 3JIEMEHTOB M 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEIECTB IO
rpyIIaM u nepuoaam. 3HaueHue nepruoandeckoro 3akona /[.11. Menneneena.

XUMHYECKass CBA3b. DBuIbl XUMHYECKOM CBSI3U: KOBAJICHTHAsl, WOHHAs,
MeTajuimueckas. MexaHu3Mbl 00pa30BaHUsl KOBAJIGHTHOM CBA3U: OOMEHHBIN U JOHOPHO-
aKLENTOPHBIA. OHEpruss W JJIMHAa CBsA3U. [lodspHOCTH, HANpPaBIEHHOCTh W
HACBIIIAEMOCTh ~ KOBaJICHTHOM  cBs3u. Kparwele cBs3u. BopoponHas — cBs3b.
MexMOJIEKYJIISIPHBIE B3AUMOICHCTBUS.



BaneHTHOCT, W BaJ€HTHbIE BO3MOXKHOCTH aTOMOB. CBfA3b 3JIEKTPOHHOM
CTPYKTYpbl MOJIEKYJ C UX T€OMETPUYECKUM CTPOCHHEM (Ha TMpUMEpPE COECANHEHUU
AJIEMEHTOB BTOPOTO MEPUOIA).

[IpencraBienne O KOMIUIEKCHBIX cCOeIMHEHUsAX. (COCTaB KOMIUIEKCHOTO HOHA:
KOMILJIEKCOOOpa3oBaTenb, JIMTaH Ibl. 3HAYCHUE KOMIUIEKCHBIX coeauHeHui. [lonstue o
KOOPJAUHAIITMOHHOW XHUMUH.

BemectBa ~ MOJIGKYJIpHOTO M HEMOJIGKYJISIPHOTO  CTpoeHHsl.  THIIbI
KPUCTANIMYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonarne o mucnepcHbix cucrtemax. MctuHHble pactBophl. IlpencraBiieHne o
KOJUIOUAHBIX pacTBopax. CrnocoObl BhIpaXKEHHsSI KOHIEHTPAIMM PACTBOPOB: MAaccOBas
JI0JIsI BEILIECTBAa B pacTBOpE, MOJIsipHas KOHIeHTpalusi. HachllieHHbIE U HEHACHIIIICHHbBIE
PacTBOpPHI, pACTBOPUMOCTh. KpucTammoruaparsl.

Knaccudukanus v HOMEHKIATypa HEOPraHWYECKHUX BEHIECTB. |pUBHAIIbHBIE
Ha3BaHMS OTJEIbHBIX IPEACTABUTENIE HEOPIraHUYECKUX BEIIECTB.

Knaccudukanus XUMHUECKHMX pEaKIUd B HEOPraHUYECKOM M OpraHuYecKoi
XUMHU. 3aKOH COXPAHEHMS MAacChl BEIIECTB; 3aKOH COXPaHEHUS W NpEeBpalleHUs
SHEPruu TMpPU XUMHYECKUX peakiusax. TermnoBble d(PEHEeKThl XUMUYECKUX PEAKIIUM.
TepmoxuMU4eCKHe YpaBHEHUSI.

CKOpOCTh XUMHUYECKON peakinu, €€ 3aBUCUMOCTh OT Pa3IMYHBIX (HPaKTOPOB.
I'omoreHHbI€ 1 reTeporeHHsle peakuuu. Karanus n katanu3aTtopsl.

OGpatuMble U HeoOpaTHMbIe peakiuu. XUMUYeCcKoe paBHOBecue. KoHcTaHTa
XUMHYECKOTO paBHOBecHsl. DaKTOpbl, BIMUSIOMIME HA TOJIOKEHHE XHUMHYECKOIO
pPaBHOBECHUSA: TEMIIEpaTypa, [IaBICHUE W KOHIIEHTpPAlM{ BEIIECTB, YYacCTBYIOIIUX B
peakuuu. [Tpunoun Jle laTense.

OnekTpoiutuueckas nuccounanusi. CuiabHble U clalble ANMeKTpoUThl. CTENeHb
mucconpan. Cpena BOJHBIX PAcTBOPOB: KHUCIOTHAs, HEUTpasibHas, IIEI0YHas.
Bonopoansiii mokazarens (pH) pactBopa. ['maponus coneid. Peakiiny noHHOTO 0OMeHa.

OKUCANTENBLHO-BOCCTAHOBUTEIIbHBIE peakiuu. CTeneHb OKUCIeHUs. OKHCIUTENb
1 BOCCTaHOBUTENb. [Iporiecchl OKUCIIEHHs] M1 BOCCTAHOBJICHUS. BaxkHel e OKUCIuTenu
M BOCCTAaHOBUTEIU. MeToa dJIEKTPOHHOro OajlaHca. IJEKTPOJIU3 PacTBOPOB U
paciiaBoB BEILECTB.

OKCIIEpUMEHTAIbHbIE METOJbl HW3YUYEHHUSI BEIIECTB M MX MPEBPALICHUN:
pa3lIoKEHUE TMEPOKCHAa BOJAOPOJAa B MPUCYTCTBUM  KaTalau3aropa, MOJACIH
KPUCTAUTMYECKUX PEMIETOK, MPOBEACHUE peakIuii HOHHOTO OOMEHa, OIpeJesieHUe
Cpeabl paCTBOPOB € MOMOIIBIO UHANKATOPOB, U3YUYCHHUE BIMSHUS PA3IuYHbIX (PaKTOPOB
Ha CKOPOCTh XMMHUUYECKOMN peaklMK U MOJ0KEHUE XUMUYECKOTO PaBHOBECHSI.

Heoprannuyeckasi xXummusi.

[Tosmoxenne HemetaiuioB B Ileproandeckoil CUCTEME XUMHUYECKHUX DJIEMEHTOB
J.W. MenneneeBa U OCOOCHHOCTH CTpPOCHHUS HX aTOMOB. (DU3MYECKHE CBOICTBa
HEMETAUIOB. AJUIOTPONUs HEMETauIoB (Ha NpHUMepe KHUCIopoaa, cepbl, Gocdopa u

yriepoaa).



Bomopon. Ilomydenme, ¢Qusndeckue W XUMHYECKHE CBOWCTBA: PEAKIUU C
METaJUIaMA W HEMETaJUlaMH, BOCCTAaHOBUTENbHbIE cBoWCTBa. ['mapuabl. TomnnBHbIE
AJIEMEHTBHI.

lanorensl. HaxokneHue B TpUpPOJE, CHOCOOBI MONy4YeHUs, (GU3HUECKHE WU
XUMHYECKUE CBOMCTBAa. ['amoreHoBomoponbl. BaxkHeiline KUCIOpOICOAEPKAIINE
coequHEHHs] TanoreHoB. JlabopaTopHble M TPOMBIIUICHHBIE CHOCOOBI MOJIy4YEeHHUS
rajgoreHoB. [ [pumeHeHne raJjoreHoB U NX COCIMHEHHUM.

Kucnopon, o3o0H. JlabopatopHble W NPOMBIIUICHHBIE CIOCOOBI TOJYYECHHUS
kucinopoaa. Ouznyecknue u XMMUYECKUE CBOMCTBA U IPUMEHEHHUE KUCIOPOJa U 030HA.
OKcuabl U IEPOKCUBI.

Cepa. HaxoxaeHue B mpUpoie, COCOObI MOTYyUYeHUSs, PU3NUECKUE U XUMUYECKUE
cBorictBa. CepoBosiopoa, cynbhuabl. Okcup cepoi(1V), okcua cepoi(VI). CepHucras u
CepHasi KHUCIOThl M UX coyid. OCOOEHHOCTH CBOMCTB CEpHOM KHUCIOTHL. [Ipumenenue
CEpbI U €€ COCTMHCHUN.

A3zot. Haxoxzaenue B mpupoje, crocoObl MoMyyeHus, PU3nYecKre U XUMHYECKHUE
cBoicTBa. AMMHUaK, HUTpUAbL. OKcuabl a3ota. A30THCTast M a30THAsl KUCIOTBI U WX
cosii. OCOOEHHOCTH CBOMCTB a30THOM KUCHOTHI. [IpriMeHeHne a30Ta u ero coeAMHEHU .
A3OTHBIE YI0OpeHUS.

®ocdop. HaxoxkneHue B mnpupoje, CHOCOOb TMONyYeHUs, (PUNYECKUE U
xumMuueckue cporictBa. @ochuasl u hochun. Oxcuanl hocdopa, pochopnas kuciora u
e€ conu. [Ipumenenune gpocdopa u ero coenunennii. Dochopusie yn00peHus.

VYriepon, HaxoxeHrue B npupojie. AuioTpornbie Moaudukanuu. Ouzndeckue u
XUMUYECKME CBOWCTBA TMPOCTBHIX BEIIECTB, O0Opa3oBaHHBIX yriaepogoMm. Oxcun
yriepona(ll), okcun yraepona(lV), yrompHas kuciaora u €€ coau. AKTUBHPOBAHHBIN
yroip, azacopouus. @DymiepeHsl, rpadeH, yriepoaHble HaHOTPYOKku. IIpumeHenue
MPOCTHIX BEIIECTB, 00PA30BAHHBIX YTJIIEPOJOM, U €r0 COSTUHECHUIM.

Kpemunii. HaxoxpaeHnue B mpupone, CrocoObl TModydeHus, (Quanyeckue W
xuMuueckue cBoiictBa. Oxcun kpemuusA(IV), KpemHueBass KHUCIOTa, CHIJIMKATHI.
IIprumenenne kpeMHus U ero coennHeHui. CTEeKI0, €ro NoJIy4YeHue, BUIbI CTEKIIA.

[Tonoxxenne wmeraisioB B Ilepuognueckor cCUCTEME XUMHYECKHX JJIEMEHTOB.
OcCoOEHHOCTH CTPOEHHUS DJIGKTPOHHBIX O000JI0OY4EK aTOMOB MeTaioB. OOmue
¢du3nUeckue CBOMCTBa MeTaIoB. [IpuMeHeHne MeTamioB B ObITy U TexHUKe. CriiaBbl
METAJLJIOB.

DJIEKTPOXUMHUYECKUN psJl HampsbkeHUuM MeTtauioB. OOmue crnocoObl MOTyUYeHUs
METAJJIOB: THAPOMETAITYPrUsi, MUPOMETAIUTYprus, JiekTpomeTautyprus. [lonstue o
KOppo3uu MeTaJIoB. CriocOOBI 3aIUTHI OT KOPPO3UH.

OO6mrast xapaktepuctuka MetauioB [A-rpynmer  [leprogudeckoit  cucteMbl
XUMUYECKUX dJeMeHTOB. Hartpuii u kanmuii: moiydenue, GU3NYECKUEe U XUMHYECKUE
CBOMCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB U UX COCAMHEHUM.

O6miass xapakrepuctuka wMetaioB IIA-rpynmer  Ilepuoauueckoit  cucTeMbl
XUMUYECKUX JIEMEHTOB. Marauii v KaibIUil: oJydeHne, GU3NIeCKue U XUMHUIECKUE



CBOMCTBA, MPHUMEHEHUE IPOCThIX BEIIECTB M MX coeAuHEHH. JKECTKOCTh BOABI U
CHOCOOBI €€ YCTpaHEHHUS.

AJroMUHUI: TIONy4YeHue, (U3NYECKUE U XHMHUYECKHWE CBOMCTBa, MPUMEHEHHE
IIPOCTOTO BEUIECTBA U €r0 coeAMHEHUN. AMGOTEpHBIE CBOMCTBA OKCHIA U THIIPOKCUIA
ATIOMHUHUS, TUAPOKCOKOMIUIEKCHI aTFOMUHUA.

OOmass ~ xapakTepucThKa  MeTauioB  moOouHblx — moarpymm  (b-rpymm)
[Teprnoanyeckoi CUCTEMbl XUMUYECKHX 3JIEMEHTOB.

@u3nveckue W XUMHUYECKHE CBOMCTBA XpoMa M €ro coeauHeHuil. OKCHUIbI U
ruapokcunsl  xpoma(ll), xpoma(Ill) u xpoma(VI). XpomaTsl U auXpoMathl, HX
OKHCIIUTEIIbHBIE CBOMCTBA. [loyUeHne u NpuMEHEHHE XpoMa.

Pu3nUeCKne U XMMHYECKHE CBOVWCTBA MApraHlla U €ro COeANHEHUN. BaxHelmme
coenquHenus  mapradna(ll), wmapranma(IV), wmapranma(VI) wu  wmapranna(VIID).
[lepmaHranat Kanus, €ro OKUCIUTEIbHBIE CBOKCTBA.

@u3nuecKue M XHWMHYECKHE CBOMCTBA XKeje3a W €ro coeauHeHuil. OKCupl,
ruapokcuasl U conu xene3a(ll) u xeneza(Ill). [Tonyuenue u mpuMeHEHHUE KeJe3a U ero
CILJIABOB.

OU3NYECKUE U XMMHUYECKUE CBOMCTBA Meau M €€ coenuHeHuil. [lomydyeHue u
IIPUMEHECHUE MEJIU U €€ COCIUHEHUN.

[{uuk: nmonxyuyenue, pu3nyecKkue U XUMUYECKHUE CBOMCTBA. AMGOTEpHBIE CBOWCTBA
OKCHJIa U TUJIPOKCHUJIA IIUHKA, THIPOKCOKOMIUIEKCHI ITUHKA. [I[puMeHeHne nuHKa U ero
COEIMHEHU.

DKCIEpUMEHTAIbHBIE METOAbl U3YUYEHHUs BEUIECTB U WX MPEBPAILLCHUI: N3yUYCHHE
o0pa3lioB HEMETayuIoB, TOpeHue cepbl, Qocdopa, xeme3a, MarHusi B KHUCIOPOJE,
M3yYEeHHE KOJUIeKIuU «MeTamibl W CIUIaBbl», B3aWUMOJICMCTBHE WIEIOYHBIX H
IETOYHO3EMETTBHBIX METaJJIOB c BOJIOU (BO3MO>KHO WCTIOJIb30BAHUE
BHUJICOMATEpPHUAJIOB), B3aUMOJCHCTBHE IIMHKA M Kejie3a C PAcTBOpAMHU KHUCIOT U
1ieo4eid, KAYeCTBEHHbIE PEAKIUM HAa HEOPraHMYECKHWE AHWOHBI, KATUOH BOJOpPOJA U
KaTUOHBI METAJUIOB, B3aUMOJEHCTBUE THIPOKCHUIOB alIFOMUHUS U IMHKA C PacCTBOpaMu
KUCJIOT M IIEJIOYEH, PEIICHUE SKCIEPUMEHTAJbHBIX 3aJad Mo TemaM «l ajoreHsn,
«Cepa u e€ coequHeHUs», «A30T U hochop U UX coeauHEHUS Y, «MeTaibl TJIaBHBIX
noArpynim», «MeTaibl TOOOYHBIX MOATPYIII.

XuMHUS U KU3Hb.

Ponp xumum B oOecrieueHUH yCTOWYMBOTO Pa3BUTHS denoBedecTBa. [loHsATHE O
HAy4YHBIX METOJAX MO3HAHUS W METOJOJIOTUM HAYYHOTO HCcieaoBaHusA. HayuHble
MPUHILUINBI OpraHU3allMd XUMHUYECKOrO0 MpOou3BOJICTBA. [IpOMBINUICHHBIE CIIOCOOBI
MOJTYYEHHS] BAXKHEHIIMX BeEIIECTB (HA MNpUMEpe NPOU3BOJACTBA aMMHaKa, CEpHOU
KHCJIOTBI, MeTaHoJia). [IpoMbIliuIeHHBIE CTOCOOBI MOMYYEHUS METAUIOB W CIUJIABOB.
XUMHUYECKOE 3arpsi3HEHUE OKPYXKArOUIEH Cpelbl W ero mociueactesus. Ponb xumuum B
o0ecrieYeHUr IHEPreTHIECKON 0€30MacHOCTH.

Xumuss ©  300poBbe  yenoBeka. JlexkapcrtBeHHble — cpeacTtBa.  [IpaBuna
MCIIOJB30BaHUA JIEKAPCTBEHHBIX IIpenapaToB. Poib XUMUU B pa3BUTUU MEAUIUHBI.



XYMHUS THIIM: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIe n00aBKu. Ponbp xumuu B
o0ecreyeHny NUIIeBOi 0€30M1acHOCTH.

Kocmernueckne wu mapdromepnsie cpenctBa. bertoBas xumusa. [IpaBuia
0€301acHOr0 UCMOIb30BAHUS MPENapaTOB OBITOBOM XMMHUHU B MTOBCETHEBHOMN KU3HHU.

XUMHSI B CTPOMTENILCTBE: BaKHEWINIME CTPOUTEIbHBIE Marepuaibl (ILIEMEHT,
OCTOH).

XUMUSA B CETBCKOM X03siiicTBe. OpraHnyecKrie U MUHEPAIbHbBIE YIOOPCHHUS.

CoBpeMeHHbBIE KOHCTPYKLIMOHHBIE MaTepuaibl, KpacKu, CTEKJIO, KEpaMHKa.
Marepuaisl i 3JeKTpOHUKU. HaHOTEXHONIOTMN.

Pacuérnrlie 3agaun.

Pacuérel: Maccel BemiecTBa WM OOBEMA Tra30B IO H3BECTHOMY KOJUYECTBY
BEILIECTBA, Macce WM 00bEMY OJHOTO M3 YYAaCTBYIOIIMX B PEAKIMH BEIIECTB, MaCChI
(00béMa, KOIMYECTBA BEILECTBA) MPOJYKTOB PEAKIMH, €CIM OJHO W3 BEIIECTB MUMEET
npuMecu, Macchl (00bEMa, KOJMYECTBA BELIECTBA) NPOAYKTA PEAKIMH, €CIA OJHO U3
BEIIECTB JAaHO B BHUJIE PACTBOpPA C OMNPEACIEHHOM MacCOBOWM JOJIEM PacTBOPEHHOTO
BEILIECTBA, MACCOBOM JIOJIM M MOJIIPHOM KOHUEHTpAIMU BELIECTBA B PACTBOPE, AOJHU
BBIX0/Ia IPOYKTA PEAKIUU OT TEOPETHUECKH BO3MOYKHOTO.

MexnpenMeTHbIE CBA3H.

Peanuzanus MEXNpeAMETHBIX CBA3CH NMPU M3yuyE€HUU OOIIEW M HEOPraHUYECKOM
xumuH B 11 Kiacce ocymIecTBISIETCS Yepe3 MCMOIb30BAHME KaK OOIIMX €CTECTBEHHO-
Hay4YHbIX MOHATHI, TaK U MOHSTHH, MPUHATHIX B OTIAEIBHBIX MPEAMETaX €CTECTBEHHO-
Hay4HOI'O LUKJIA.

OO1iue ecTecTBEHHO-HAyUYHbIE TOHSATHUS: SBJICEHUE, HAy4yHBIA (akT, TUIIOTE3a,
TEeOopus, 3aKOH, aHalIM3, CHUHTE3, KilacCU(UKAIMs, MNEePUOIUYHOCTb, HaAOIIOJIEHUE,
U3MEPEHHE, IKCIIEPUMEHT, MO/IEJIb, MOJICJIMPOBAHUE.

®uzuka: Marepusi, MUKPOMHUDP, MaKpOMHp, aTOM, DJIEKTPOH, MPOTOH, HEUTPOH,
WOH, W30TONBI, PaJNOaKTUBHOCTb, MOJIEKYJIA, SHEPreTHUYECKUI YPOBEHb, BEILECTBO,
Teno, OOBEM, arperaTHo€ COCTOSIHHE BEIIECTBA, HACAIbHBIA Ta3, (U3NYECKue
BEJIMYMHBI, EUHULBI U3MEPEHUS], CKOPOCTh, SHEPTHSsl, Macca.

buonorus: kineTka, opraHu3M, dKocucTteMa, Ouocdepa, mMeTadonIM3M, MaKpo- U
MUKpPOAJIEMEHTBI, OCJIKH, >KUPbI, YIJIEBOJAbI, HYKJIEHMHOBBIE KHUCIOTHI, (PEPMEHTHI,
TOPMOHBI, KPyTOBOPOT BEIIECTB U IMOTOK 3HEPIUU B IKOCUCTEMAX.

['eorpadus: MuHepasibl, TOpHBIE MOPOABI, MOJE3HBIE MCKOIMAEMBbIE, TOILIMBO,
pecypchl.

TexHonorus: XUMHUYECKas MPOMBIIUIEHHOCTb, METAJUIyprus, CTPOUTEIbHBIC
MaTepuaibl, CEJIbCKOXO3WCTBEHHOE MPOU3BOJCTBO, IMHINEBAas ITPOMBIIUICHHOCTD,
dapmalieBTHUECKass TPOMBIIIEHHOCTb, MPOU3BOJCTBO KOCMETHUYECKHUX IPEnapaTosB,
IIPOU3BOJACTBO KOHCTPYKLUMOHHBIX MAaTEpPHAJIOB, 3JIEKTPOHHAS IPOMBIIUICHHOCTD,
HAaHOTEXHOJIOTUH.



[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA TTPOI'PAMMEI 110 XUMHWHN HA
YTI'JIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

B cooTBeTCTBUM € CHUCTEMHO-IEATEILHOCTHBIM IOAXOJOM B  CTPYKTypE
JUYHOCTHBIX PE3YJIbTATOB OCBOCHUS IMpEAMETa «XUMUS» Ha YPOBHE CPEIHEro OOIIETro
oOpa3oBaHMsI BBIJCJICHBI CJEAYIOIIUE COCTaBIAIONIME: OCO3HaHUE OO0yYarolUUMUCs
POCCUHCKOM  Tpa)XXJAHCKOW  HMJEHTUYHOCTH; TOTOBHOCTh K  CAMOPA3BHUTHIO,
CaMOCTOSATENIbHOCTH U CaMOOIPEACIICHUIO; HAJMYUE MOTUBAMM K OOYYEHHUIO;
TOTOBHOCTBH U CIIOCOOHOCTh 00YYaroIUXCsl PYKOBOJICTBOBATHCS MIPUHATHIMU B OOILIECTBE
npaBWjIaMd W HOPMaMU [IOBEJICHHSA;, HAJIUYHWE MPABOCO3HAHMS, IKOJIOTHYECKOU
KYJbTYpPbl; CHOCOOHOCTh CTaBUTh LI U CTPOUTH KU3HEHHBIE IJIaHBI.

JIn4HOCTHBIE  pe3yibTaTbl  OCBOCHMS  NpeaMera  «XHMHUS»  OTPAXKAIOT
c()OPMHPOBAHHOCTh  OMbITA [IO3HABATENIBHOW M  MPAKTHYECKOW  JAESTEIbHOCTU
oOyyJaroumxcs B IpOoLEecce peain3aiui 00pa3oBaTEIbHON J€ATEIbHOCTH.

JIM4HOCTHBIE  pe3yibTaThl  OCBOEHMS  mpeaMera  «XHUMHS»  OTPAXKAIOT
COPMUPOBAHHOCTh ~ OMbITA IO3HABATEIbHOM W  MPAKTUYECKOW  J1€ATEIbHOCTU
oOyuaronuxcs B Mpoliecce peaar3anuy 00pa3oBaTEIbHON JESTENbHOCTH, B TOM YHCIIE B
YacTH:

1) rpaskaaHCKOr0 BOCIIMTAHMA:

OCO3HaHUsl OOY4YalOIMMHUCA CBOMX KOHCTHUTYLMOHHBIX IpaB U OOS3aHHOCTEH,
YBa)KEHUS K 3aKOHY W IIPABOIOPSIIIKY;

IPECTABIICHUS O COLMANIBHBIX HOPMAaX U IIpaBUjIaX MEKJINYHOCTHBIX OTHOIICHUN B
KOJUIEKTHUBE;

TOTOBHOCTM K COBMECTHOM TBOPYECKON AEATENBHOCTH NPHU CO3AAHUM Y4EOHBIX
IIPOEKTOB, PEIICHWH YYEOHbIX M MO3HABATEJIbHBIX 3ajlay, BBINOJHEHUH XUMHUYECKHX
DKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHMMATh U MPUHUMAaTh MOTHBBI, HAMEPEHHUS, JIOTUKY U apryMEHTbI
JIPYTUX MPU aHAIKU3E PA3IUYHBIX BUJIOB YY€OHOH AESTENbHOCTH;

2) NaTPHOTHUYECKOI0 BOCIIUTAHMSA:

LIEHHOCTHOIO  OTHOIIEHWS K HWCTOPUYECKOMY M  HAy4YHOMY  HACIJIEOUIO
OTCUYECTBECHHON XMMUH;

yBaXEHUSI K TpPOLEcCy TBOpUYECTBAa B OOJaCTM TEOPUHM U MPAKTUYECKOIO
MPWIOKEHUSI XUMUHU, OCO3HAHUS TOTO, YTO JaHHbIE HAYKH €CTh PE3yJbTaT JIMTEbHbBIX
HaAOJI0/IEHUH, KPOMOTIUBBIX HKCIIEPUMEHTAIBHBIX TTOUCKOB, TOCTOSTHHOTO TPY/1a YUEHBIX
Y IIPAKTUKOB;

MHTEpECa W IO3HABATEIbHBIX MOTHBOB B IOJYYEHHHM M IOCJIEAYIOIIEM aHAIU3E
uH(pOpMaIUU 0 MEePEAOBBIX JOCTUKEHUAX COBPEMEHHON OTE€UECTBEHHONW XUMUMU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHMSI, STUYECKOIO MTOBEACHUS;



CIIOCOOHOCTH OIIEHMBAaTh CHUTYAallMM, CBSI3aHHBbIE C XUMHUYECKUMH SIBIICHUSIMU, U
MIPUHUMATh OCO3HAHHBIC PEIICHUSI, ODUCHTUPYACH HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U
LEHHOCTH;

TOTOBHOCTH OIIEHMBATh CBOE MOBEJICHUE U MOCTYNKU CBOMX TOBAPHUIIEH C MO3UIIUN
HPABCTBEHHBIX U MPABOBBIX HOPM U C YUETOM OCO3HAHUS MTOCIIEICTBUNA MOCTYTIKOB,;

4) dpopmMupoBaHus KyJbTYPbI 310POBbS:

MOHMMAaHHUS [IEHHOCTEN 37]0pOBOro M 0e30macHoro 0opasa KU3HU, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (DU3MYECKOMY M TCUXHUYECKOMY
3J10pPOBBIO;

coOmofieHns TmpaBui Oe30macHOro oOOpallleHHus C BEIIeCTBAaMH B OBITY,
ITIOBCETHEBHOM KU3HH, B TPYJOBOM JAEATEIBHOCTH;

MMOHUMAHUSI LIEHHOCTH NPAaBWJI WHJMBHUAYAJIbHOTO M KOJJIEKTUBHOTO O€30MaCHOIO
MTOBEJICHUS B CUTYalUSIX, YTPOKAIOIINX 30POBBIO U )KU3HHU JIFOJIEH;

OCO3HAHUSl TMOCIEACTBUH UM HENPUATUS BPEAHBIX MpUBbIYEK (YNOTpeOaeHus
AJIKOT0JIs1, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOIr0 BOCIIMTAHMS:

KOMMYHUKATUBHON KOMIIETEHTHOCTU B Y4€OHO-HCCIIEOBATENbCKOMN IEATENbHOCTH,
OOIIIECTBEHHO TOJIE3HOM, TBOPUECKOM U JPYTUX BUAAX ACSATEIBHOCTH;

YCTAaHOBKM Ha AKTUBHOE y4YacTHUE B PEIICHUU NPAKTUYECKUX 3a7a4 COLHAIBHOU
HaIpaBJICHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);

MHTEpeca K MPaKTHYECKOMY M3YyYEeHHIO MPOPECcCuil pa3inuHOTO pojaa, B TOM YHCIIE
Ha OCHOBE NPUMEHEHUS NMPEIMETHBIX 3HAHUHU 110 XUMUU;

YBAXKEHHUS K TPYAY, JHOJAM TPyJa U pe3yiabTaTaM TPYAOBOU NESITENbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY HMHIMBHIYaJTbHOU TPACKTOPUU OOpa30BaHUA,
Oynymielt mpodeccud U peanu3alud COOCTBEHHBIX >KU3HEHHBIX IUIAHOB C YYETOM
JUYHOCTHBIX HWHTEPECOB, CIIOCOOHOCTEH K XUMHHM, HWHTEPECOB M TOTpEeOHOCTEH
00111eCTBa;

6) 3K0JI0rH4eCcKOro BOCIIMTAHUSA:

AKOJIOTUYECKH LEJIeCO00pa3sHOro OTHOIICHHS K MPUPOJAE KAaK HCTOYHHUKY
CYIIECTBOBAHMS KU3HU HA 3EMIIE;

NOHUMaHUsl TrJ00aJbHOTO  XapakTepa SKOJOTHYECKHX MpoOsieM, BIUSHUSA
SKOHOMHUYECKHUX IMPOLECCOB HA COCTOSTHUE IPUPOAHON U COLIMAIIBHON CPEIbI;

OCO3HAHUSI HEOOXOJUMOCTH HCIIOIb30BAHUS JOCTIDKCHUA XUMUU JJISl PEIICHUs
BOIIPOCOB PAIMOHAIBHOTO MTPUPOONOIb30BaAHNUS;

AKTUBHOTO HEIPUATUS IECUCTBUM, NMPUHOCALIMX BPEL OKPYXKAIOLIEW IPUPOIHON
cpene, YMEHUS TPOTHO3UPOBATH HEOJIATOMPUATHBIE OSKOJOTUYECKUE TIOCIEACTBUS
NpEeANPUHUMAEMBIX ICMCTBUM U MPEAOTBPAIATh UX;

HallMYus PA3BUTOTO SKOJOTMYECKOTO MBIIUICHUS, SKOJOTMYECKOM KYJbTYpHI,
OMbITa JEATEIBHOCTH 3KOJIOTMYECKOW HANpaBJIE€HHOCTH, YMEHHsI PYKOBOICTBOBAThHCS
UMHU B TO3HABATEJIIbHOM, KOMMYHUKATUBHOW U COIMAIBHOW MPAKTUKE, CIIOCOOHOCTU U
YMEHUS aKTHBHO MPOTUBOCTOSATH UICOJIOTHH XeMO(hoOHH;



7) HEHHOCTH HAYYHOI'0 NMO3HAHUSA:

MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKU U
0OIIECTBEHHON IPAKTUKH;

NOHUMAaHUs CeNU(PUKA XUMUM KaK HAyKd, OCO3HAHUS €€ poju B (pOpMUPOBAHUU
pPallMOHAIIBHOTO HAYYHOTO MBIILIEHUS, CO3JIJaHUM LIEJIOCTHOrO MPEJCTaBIEHUsI 00
OKpY’KarollleM MHpE KaK O €IUHCTBE MPHUPOJbI U YEJIOBEKa, B MO3HAHHM MPUPOTHBIX
3aKOHOMEPHOCTEH U peleHu: mpoOaeM COXpaHeHHUs MPUPOTHOTO PAaBHOBECHS,

yOEKIEHHOCTH B 0COO0M 3HAYMMOCTH XMMUH JIJIsi COBPEMEHHOM IUBWIIM3AIUU: B €€
I'YMAHUCTHYECKOW HAMpaBIEHHOCTH M Ba)XHOW pOJIM B CO3JIaHUM HOBOM 0a3bl
MaTEepUAIbHON KYJBTYphI, B PEIICHUU TJIOOANbHBIX MPOOJIEM YCTOMYMBOTO pPa3BUTHUS
YeJI0BEYECTBA — ChIPHEBOM, SHEPTreTUUECKOM, MUIIEBOM U 3KOJIOTHYECKON 0€30MaCHOCTH,
B Pa3BUTHH MEIUIIMHBI, OOECIICUYCHUH YCIOBUN YCHEIIHOTO TPyJla M HSKOJIOTHUYECKU
KOM(OPTHOM KMU3HU KaKIOTO WieHa OOLIeCTBa;

€CTECTBEHHO-HAYYHOM TPAaMOTHOCTH: MOHMUMAHMS CYIIHOCTH METOJIOB MO3HAHWA,
HCIIONIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH HCIOJIb30BaTh MOJIydaeMbIe
3HAHUA 7Sl aHaju3a U OOBSICHEHHUS SIBJICHHUI OKPY>KaIOIIEro MHpa M MPOUCXOAAIINX B
HEM HM3MEHEHUWH, yMEHHsS HelaTh OOOCHOBaHHBIC 3aKIIOUEHHS HAa OCHOBE HAyUYHBIX
(aKkTOB ¥ MMEIOIIMXCS TaHHBIX C LIEJIBIO MTOJyUYEHUs JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIBHO HCIIOJIb30BaTh XUMHUYECKUE 3HAHUS JJISl PEIICHUS
npo0JieM B peasbHBIX )KU3HEHHBIX CUTYAIIHX;

WHTEpeca K MO3HAHUIO, UCCIIEI0BATENbCKON ACSITEIbHOCTH;

TOTOBHOCTH M CTIIOCOOHOCTU K HEMPEPHIBHOMY OOpa30BaHUIO U CaMOOOpa30BaHUIO,
K aKTUBHOMY IOJIyYE€HHIO HOBBIX 3HAHMH MO XMMHHM B COOTBETCTBUHM C >KM3HECHHBIMHU
MOTPEOHOCTIIMU;

MHTEpeca K OCOOEHHOCTSM TpyJa B pa3IMYHbIX cdepax MnpodheccuoHaIbHOU
JESITeIbHOCTH.

METAINIPEAMETHBIE PE3YJIbTATDI

MeranpeaMeTHble pe3yJbTaThl OCBOEHHUS MPOTpaMMbl IO XUMHUU Ha YpOBHE
cpeaHero o01ero 00pa3oBaHus BKIHOYAIOT:

3HAYUMBIE VIS dbopMupoBaHus MUPOBO33pPEHUS o0yuJarommxcs
MEXIUCUUIUIMHAPHBIE  (MEXIpPEAMETHbIE) OOIeHayyHble TMOHSTHUS, OTpaXkarollue
LEJIOCTHOCTh HAYYHOM KapTUHBI MUPA U CHEU(PUKY METO/IOB IMO3HAHUS, UCIIOJIb3YEMBbIX
B €CTECTBEHHBIX HayKax (MaTepus, BELIECTBO, SHEPIHs, SBIICHHUE, NMPOLECC, CUCTEMa,
Hay4HbIA (DAKT, TPUHIIMUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, UCCIEIOBaHUE,
HaOJII0/IeHUE, U3MEPEHUE, SKCIIEPUMEHT U JPYTHE);

yHUBEpCajdbHble y4eOHble JeWCTBUS (IMO3HABATENbHbIE, KOMMYHUKATHBHBIE,
peryJisiTuBHbIE), oOecneunBarome GopMupoBaHue (YHKIIMOHAIBLHON T'PAaMOTHOCTH H
COLIMAJIBHOM KOMITETEHIIMU 00yYaroumxcs;



CIIOCOOHOCTh OOYYArOIIMUXCS HCIOJIb30BAaTh OCBOEHHBIE MEXKAUCUUIUIMHAPHBIE,
MHUPOBO33PEHYECKUE 3HAHUS U YHUBEPCAIbHbBIE YUeOHBIC ACHCTBUS B TO3HABATEILHOMN U
COLIMAJIbHOM ITPAKTHKE.

MetanpeameTHble pe3ysibTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIBHBIMU YU€OHBIMU
[IO3HABATEJIbHBIMU, KOMMYHHUKAaTUBHBIMU U PETYJIITUBHBIMU JICHCTBUSIMMU.

Ilo3HaBaTe/ibHBbIE YHHUBEPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA

1) 6a30BbIe JIOrHYECKHE TeHCTBHUA:

CaMOCTOSTENbHO (HOPMYJIUPOBaTh U aKTyalIU3UpOBaTh MPoOJIeMy, paccMaTpuBaTh
€€ BCECTOPOHHE;

ONPEAETATH LENIH JCATEIbHOCTH, 3aaBasi MapaMeTPbl U KPUTEPUH UX JOCTUKECHHS,
COOTHOCHUTD PE3YJIbTAThI IESITEIBHOCTHU C IOCTABICHHBIMU LESIMU;

VICIIOJIB30BATh IIPU OCBOCHUU 3HAHUU MPUEMBI JJOTMYECKOTO MBILIJIEHUS: BBIICIATh
XapaKTEpHbIC TMPU3HAKA TMOHSATUM M YCTAHABIMBATHh HMX B3aUMOCBS3b, HCIOJIb30BAaTh
COOTBETCTBYIOIIUE MOHATHUSA JIJIs1 0OBSICHEHUSI OTIAEIBHBIX (PAaKTOB U SIBJICHUI;

BBIOMpATh OCHOBAHUSI M KPUTEPUU I KIACCU(PUKAIMU BEIIECTB M XUMHUUYECKHUX
peaKLnil;

YCTaHABJIMBATh PUUYNHHO-CJIEICTBEHHBIE CBSI3U MEXKIY U3y4aEMbIMU SIBICHUSIMU;

CTPOUTH JIOTUYECKHUE PACCYKICHUS (MHIYKTUBHBIC, NCAYKTUBHBIC, MO aHAJIOTHUH),
BBISIBIIATH 3aKOHOMEPHOCTM M TNPOTHBOPEYUS B PACCMATPUBAEMBIX  SIBICHUSAX,
(hOopMyITUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

IIPUMEHATh B IIPOLECCE IO3HAHUS HCHOJIb3yEMbIE B XUMHUHM CUMBOJIMYECKUE
(3HAaKOBBIE) MOJICIIH, TIPEOOPA3OBBIBATh MOJCIBHBIC MPEICTABICHUS — XUMHYCCKUM 3HAK
(cuMBOJI) 2JIeMeHTa, XUMUYeckas (opmylia, YpaBHCHHE XUMHUYECKOW PEaKuu — MpU
pelieHnd y4eOHBIX MO3HABATENBHBIX M MPAKTUYECKUX 3a]ay, MPUMEHSTh Ha3BaHHbBIC
MOJIEIbHBIE MPEJICTABICHUS MJIsI BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB H3y4aeMbIX
BEIIECTB U XUMHUUYECKUX PEAKLINM.

2) 0a3oBbIe MCCIIeI0BATEIbCKHE 1eiCTBUSA:

BJIaJIETh OCHOBAMHU METOJIOB HAYYHOI'O MO3HAHUSA BEIIECTB U XUMHUYECKUX PEAKIIUM;

dbopMyIUpoBaTh HEIM W 3aJa4d MCCJIEAOBAHHUS, HCIOJIb30BaTh IMOCTABICHHBIC U
CaMOCTOSTENLHO C(HOPMYIUPOBAHHBIC BOMPOCHl B KAYECTBE MHCTPYMEHTA TMO3HAHUS U
OCHOBBI i1 (POPMUPOBAHUS TUIIOTE3BI MO MPOBEPKE MPABWIBHOCTH BBICKA3bIBAEMBIX
CYXKICHUM;

BJIAJIETh HABBIKAMH CAMOCTOSITEJIBHOTO TJIAHUPOBAHUA Y MIPOBEACHUS YUCHUYECKUX
OKCIIEPUMEHTOB, COBEPIIEHCTBOBATh yMEHUsA HaOMIOAaTh 3a XOJOM IMporiecca,
CaMOCTOSTENILHO TPOTHO3UPOBATh €ro pe3yibTaT, (OpMyIHpOBaTH OO0OOIIEHUS U
BBIBOJbl OTHOCUTEIIBHO JOCTOBEPHOCTH PE3YJbTAaTOB MCCIEAOBAHUS, COCTABIATH
000CHOBaHHBIN OTUET O MPOJIETaHHON padoTe;

npuoOpeTaTh OMBIT YYEHUUECKON MCCIIEIOBATEIbCKON M MPOEKTHOM JIeITeIbHOCTH,
MIPOSIBJISITH CIIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIBHOMY TOMCKY METOJIOB PEIICHUS
MPAKTUYECKUX 33724, TPUMEHEHHUIO PA3JIMYHbIX METOAOB IMO3HAHMUS.



3) padora ¢ ungopmanueii:

OpUEHTHPOBATHCS B PA3UYHBIX MCTOYHUKAX HH(popManmu (Hay4yHO-TIOMYJspHAS
JuTEpaTypa XMMHUYECKOIO COJIEpXkaHUs, CIpaBOYHbIE MocoOus, pecypcbl MHTEpHeTa),
aHAJIM3UPOBATh MH(OPMALIMIO PA3IUYHBIX BUJIOB U (HOPM NPEICTABICHUS, KPUTUUECKU
OLIEHUBATH €€ T0CTOBEPHOCTh U HEMPOTUBOPEUUBOCTH;

(GopMyIUpOBATH 3aMPOCHl U MPUMEHSATH Pa3InYHBIC METOABI IPU TIOUCKE U OTOOpE
uH(pOpMaIii, HEOOXOAUMOH /7Sl BBIMOIHEHUS yUeOHBIX 3a7a4 ONPeAeNIEHHOTO TUTIA;

npuoOpeTaTh  ONBIT  MCMOJB30BaHUS  MHPOPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHH U Pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BbIOMpaTh ONTUMAIbHYIO (OpMy MpeACTaBlIeHUs HH(popManuu
(cxemsl, rpauky, TUarpamMmsbl, TAOJIHILIbI, PUCYHKH H JIPYTHUE);

MCIIOJIb30BaTh HAYYHBIN SI3bIK B KAu€CTBE CPEACTBA NpHU pabOTe C XUMHYECKOU
uH(popMaLuel: IPUMEHATh MEXIpPeAMETHbIE (PU3NUECKIE U MAaTEMAaTUUECKHUE) 3HAKU U
CUMBOJIbI, (hopMyIIbl, a0OpEBUATYPBI, HOMEHKJIATYPY;

UCII0JI30BaTh 3HAKOBO-CHUMBOJIMYECKHUE CPEACTBA HATIIIHOCTH.

KoMMyHHMKaTHBHBIE YHHBeEpPCAJbHbIE YUeOHbIE TeHCTBHS:

3aJ1aBaTh BOMPOCHI 10 CYIIECTBY 00CYKIaeMOM TEMbI B XOC JTHAIOTa U/HITH
JUCKYCCHH, BBICKA3bIBaTh HJIeH, (JOPMYJIMPOBATH CBOM MPEIIOKECHUS OTHOCUTEIIHHO
BBITIOJTHCHMSI TTPEITIOKCHHOM 3a/1a4H;

BBICTYIIAaTh C TIPe3CHTalMeld pe3ybTaTOB II03HABATEILHON  JCATEIBHOCTH,
MOJIYYCHHBIX CaMOCTOSTEIIbHO HJIM COBMECTHO CO CBEPCTHHUKAMH IIPU BBITOJHCHHUH
XUMHYECKOTO JKCIIEPUMEHTA, MPAKTUYECKOW padOThl IO HCCACIOBAHUIO CBOWCTB
W3y4YaeMbIX BEIIECTB, peaii3aliyd y4eOHOro MpoekTa, U (HOPMYIHPOBATh BBIBOJBI IO
pe3ysibTaTaM TpPOBEACHHBIX HCCACIOBAHUN IYTEM COIIACOBAaHUSA IO3UIMH B XOJe
00CcyXKIeHUsI 1 0OMEHa MHEHHUSIMHU.

PeryisiTuBHbIE YHMBepPCcaJbHbIe y4eOHbIe 1eHCTBUS:

CaMOCTOSITEJIBHO  IUIAHUPOBAaTh M OCYILECTBIATH CBOK  ITO3HABATEIbHYIO
NEeATENbHOCTh, ONpenensas €€ [eld W 3a4add, KOHTPOJMpOBaTh MW IO MeEpe
HEO0OXOIMMOCTH KOPPEKTUPOBATH MpeJiaraeMblii alTOPUTM ACHCTBHIA IPU BBIMOIHEHUN
y4eOHBIX U MCCIEA0BATENIbCKUX 3a/ad, BbIOMpaTh HamOosee 3P(EeKTUBHBIN cocod uUx
pelIeHus C YY4ETOM MOTYyUYEHUs HOBBIX 3HAHUH O BEIIECTBAX U XUMHUYECKUX PEAKIIMIX;

OCYLIECTBJIATH CAMOKOHTPOJIb JICSITEIBHOCTH HAa OCHOBE CaMoOaHalIW3a U
CaMOOLICHKH.

HPEAMETHBIE PE3YJIBTATBI

[IpeameTHbIE pE3yJIbTaThl OCBOEHUS MPOrpaMMbl MO XUMHHM Ha YIIIyOJIEHHOM
YPOBHE Ha ypOBHE CPENHEro O0IIEero 0O0pa30BaHMs BKIIOYAKOT cleUUu(pUYECKUE IJis
ydueOHOro mpenMera «XuMHUsS») HayyHble 3HAHUS, YMEHHS W CIOCOOBI JCMCTBHIA IO



OCBOCHHIO, HMHTEPIIPETAIlMd W MPeoOpa30BaHUIO 3HAHWUHW, BBl JCSITEIBHOCTH TIO
MOJTYYCHUIO HOBOTO 3HAHMSI M IPUMEHECHHIO 3HAHUN B PA3JIMYHBIX YICOHBIX CUTYyaIUsIX, a
TAK)K€ B PEAbHBIX XW3HCHHBIX CHUTYAIUSX, CBSI3aHHBIX C XMMHEW. B mporpamme mo
XVUMUH IIPEIAMETHBIE PE3YJIBTAThI IPEACTABIEHBI 110 TOaM U3YUYCHMUS.

10 KITACC

[IpenMeTHbIe pe3yabTaThl OCBOEHUS Kypca « OpraHudeckas XuMush» OTpaXkaroT:

c(hOpPMHUPOBAHHOCTD MPEJICTABIICHUNA: O MECTE M 3HAYEHUH OPTaHUYECKOW XUMUU B
CUCTEME ECTECTBEHHbIX HAayK M €€ poJii B OOECHEYEHHH YCTONYMBOTO pa3BUTHUS
YeJIOBEUECTBA B PEIICHWH MPOOJEM HKOJOTHYECKON, IHEPreTUYCCKON M THUIIECBOM
0€30MacHOCTH, B Pa3BUTUU MEIUIMHBI, CO3JaHUM HOBBIX MAaTEpPHAIOB, HOBBIX
HMCTOYHUKOB OJHEPruu, B OOECIEUEHUU PAlMOHAIBHOTO MPUPOJIOIOIH30BAHUSA, B
(bopMHUPOBAaHUM MUPOBO33PEHUSI U OOIIEH KYJIbTYphl YEJIOBEKa, & TAKKE IKOJOTUUYECKU
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 370POBBIO U IPUPOTHOM Cpene;

BJIAJICHHE CUCTEMOW XUMHUYECKUX 3HAHHUM, KOTOPAsl BKIIOYAET: OCHOBOIIOJIATAOIIINE
MOHATUS — XUMUYECKUM AJIEMEHT, aTOM, SIIPO U AJIEKTpOHHAs 000JI0YKa aToma, s-, p-, d-
aTOMHbIE OpOMTaNM, OCHOBHOE M BO30YXIEHHOE COCTOSIHMS aTOMa, THOpUAN3aIUs
aTOMHBIX OpOHUTaJIel, MOH, MOJIEKYJIa, BAJIGHTHOCTh, dJIEKTPOOTPUIIATEIHHOCTD, CTEIICHb
OKHUCJIEHUS, XUAMUYECKasl CBA3b, MOJIb, MOJISIPHASL MAacCa, MOJIIPHBIN 00BEM, YriaepoaHbIN
CKeneT, (yHKUMOHANbHAs Tpymnna, pagukall, CTPYKTypHble (opmyJibl (pa3BEPHYTHIE,
COKpalI€HHbIC, CKEJETHBIC), HW30MEpPHUS  CTPYKTypHas W  TIPOCTpaHCTBEHHAas
(reomeTpuueckasi, ONTHYECKas), M30MEPHI, TOMOJIOTHUYECKHH  psAl, TOMOJIOTH,
YIJIEBOAOPOABI, KUCIOPOJA- U a30TCOAEPKAIIME OPraHUYECKUE COCAUHEHUs, MOHOMED,
MIOJIUMEDP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE COECIMHEHUS; TEOPUH, 3aKOHBI
(nepuogmueckuit 3axoH . 1. Menneneesa, Teopusi CTpOECHUSI OPraHUYECKHUX BEIIECTB A.
M. BytnepoBa, 3aKOH COXpaHEHUsI MACChl BEUIECTB, 3aKOH COXPAHEHUs W MpEeBpallcHUs
SHEPIruM MPU XUMUYECKUX PEAKIHIX), 3aKOHOMEPHOCTH, CUMBOJIMUYECKUN SI3bIK XUMUH,
MHUPOBO33PEHYECKUE 3HAHHUS, JIeKallMe€ B OCHOBE IIOHMMAaHUS MPUYUHHOCTU H
CUCTEeMHOCTH XHMHUYECKHX SIBJICHUW; MPEACTABICHUS O MEXaHM3MaX XHUMHUYECKUX
peakiui, TepMOJUMHAMUYECKUX U KUHETHYECKUX 3aKOHOMEPHOCTSX MX MPOTEKaHUS, O
B3aMMHOM BJIMSIHUM aTOMOB W TPyII aTOMOB B MOJEKyJax (MHIYKTUBHBIA U
Me3omepHbiil 3ddexTsi, opuentantel | u Il poma); dakromormdyeckue CBEACHHUS O
CBOMCTBax, COCTaBe, IMOJYyYEHUH M OE30MaCHOM HCIMOJb30BAHUU  Ba)KHEHIINX
OpraHUYeCKUX BEIIECTB B OBITY U MPAKTUYECKOW JEATETbHOCTH YeNOBEKa, OOIIMX
Hay4YHbIX TMPUHIMNAX XHUMUYECKOrO0 MPOU3BOACTBA (HA TMpPUMEpPE MPOU3BOACTBA
MeTaHoJIa, epepadoTku HepTH);

c(OPMHUPOBAHHOCTh YMEHHI: BBISBJISITH XapaKTepHbIE TMPU3HAKU TOHATHIA,
YCTaHaBIMBAaTh MUX B3aUMOCBS3b, HCIIOJIB30BATh COOTBETCTBYIOIIME TIOHSTHS MpHU
ONMCAHUU COCTABA, CTPOCHUS U CBOMCTB OPTaHUYECKUX COCAUHECHUN;

c(hOpMUPOBAHHOCTH YMEHUI:



WCMOJIb30BaTh XHMHWYECKYI) CHUMBOJMKY JUISI COCTABJICHHUS MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTBIX, COKPAIIEHHBIX M CKEJIETHBIX) (OpPMyJd OpPraHUYECKHX
BEILIECTB;

COCTAaBIJIAITh YPABHEHUS XUMHUYECKUX PpEAKUUM M PaCKpbIBaTh HUX CYIIHOCTH:
OKHCIIUTEIbHO-BOCCTAHOBUTEBHBIX PEAKINI MMOCPEACTBOM COCTABJIEHUS IJIEKTPOHHOTO
OaylaHca ATUX pEeaKInii, peakiuii HOHHOTO OOMEHa MyTEéM COCTABJICHHUS WX TIOJHBIX U
COKpaIIEHHBIX MOHHBIX YPABHEHUI;

W3rOTaBIIMBaTh MOJEIM MOJIEKYJ OPTaHMYECKHX BEIIECTB JISI WILTIOCTPALIUU UX
XUMHYECKOTO U MTPOCTPAHCTBEHHOT'O CTPOCHHS;

c(OPMUPOBAHHOCTh YMEHMI: yCTaHABIMBATh NPUHAMJICKHOCTh H3YUYEHHBIX
OpraHUYECKUX BEIIECTB MO MX COCTaBY U CTPOEHUIO K ONPEACNIEHHOMY KiacCy/TpyIie
COCIMHEHMI, NaBaTh MM Ha3BaHMs MO cucteMarmyeckod HomeHkiarype (IUPAC) u
MIPUBOJIUTh TPUBHAJIBHBIE Ha3BaHUS ISl OTHAEJBbHBIX IPEACTABUTENIEH OPraHUYECKHUX
BEIIECTB  (OTWJIEH, AalleTWIEeH, TOJYyOJ, TJHUIEPUH, OSTUJICHTIIMKOIb, (EeHOo,
dbopmanblierus, aueTanbAeru]l, aleTOH, MypaBbHHAs KHCIIOTa, YKCYCHas KHCJOTA,
CTEapUHOBAsI, OJICMHOBAs, NAJIbMUTHHOBAS KUCJIOTHI, TJMLHWH, AaJlaHWH, MaJbTO3a,
(bpyKTO3a, aHWJIMH, JUBUHUJI, U30TPEH, XJIOPOIIPEH, CTUPOJI U JPYTHE);

c(hOpPMHUPOBAHHOCTh YMEHUS OMPEACNATh BUJ XUMHUUYECKOW CBSI3M B OPraHUYECKHUX
COEIMHEHMX (KOBAJICHTHAsl U HOHHAs CBS3b, G- U M-CBSA3b, BOJOPOHAS CBS3b);

c()OPMUPOBAHHOCTh ~ yMEHHUS NPHUMEHATh  TOJOXKEHUS  TEOPUU  CTPOEHUS
opranuueckux BemecTB A. M. BytnepoBa s 0O0BSCHEHHS 3aBUCUMOCTH CBOWMCTB
BEILIECTB OT UX COCTAaBa U CTPOCHMUS;

c(OpPMUPOBAHHOCTh YMEHHM XapaKTepU30BaTh COCTaB, CTPOCHHE, (PU3NYECKUE U
XUMUYECKUE CBOMCTBA THUMUYHBIX MPEACTABUTENCH Pa3IUYHBIX KJIACCOB OPraHUYECKHUX
BEILIECTB: AJIKAHOB, LHKJIOAIKAHOB, AJIKEHOB, aJKAJAHUEHOB, AJKUHOB, apOMaTHYECKHUX
YIJIEBOJOPOAOB, CIUPTOB, albJETUIOB, KETOHOB, KapOOHOBBIX KHCIOT, NPOCTHIX M
CIIOKHBIX 3(QUPOB, >XUPOB, HUTPOCOECAUHEHUN U aMHUHOB, AMHHOKHCIOT, OEJKOB,
YIJIEBOJOB (MOHO-, JU- W IMOJMCAXapUA0B), HWIUIIOCTPUPOBATH T'€HETHUYECKYIO CBA3b
MEXJY HUMH  YPaBHEHUSIMA  COOTBETCTBYIOIIMX  XMMHWYECKUX  pEaKkluh ¢
HCIIOJIb30BAHUEM CTPYKTYPHBIX (HOPMYIT;

c(OpMHUPOBAHHOCTh YMEHHUS MOATBEPKIAaTh HAa KOHKPETHBIX NMpPUMEpax XapakTep
3aBHCHUMOCTH PEaKLMOHHONW CMOCOOHOCTH OPraHMYECKHX COCTUHEHHH OT KpaTHOCTU U
TUIA KOBAJIEHTHOU CBSI3U (G- U T-CBSI3H), B3AUMHOI'O BJIUSIHUSI aTOMOB M TPYIIIT aTOMOB B
MOJIEKYJIaX;

c(hOpMHUPOBAHHOCTh YMEHUS XapaKTEPU30BaTh UICTOUYHUKH YTIJIEBOJOPOIHOTO ChIPhS
(aedTh, TPUPOAHBIA Ta3, Yrojib), CHOCOOBI €ro mepepaboTKh U MPAKTUYECKOE
NpUMEHEHHE TPOAYKTOB NEepepadbOTKH;

c(OpPMUPOBAHHOCTH BJIAJICHUSI CUCTEMOU 3HAHUHN O €CTECTBEHHO-HAYYHBIX METOJ1aX
MO3HAaHUS — HAOJIOJIEHUH, U3MEPEHUHU, MOJECITUPOBAHUM, JKCIIEPUMEHTE (pEalbHOM H
MBICJICHHOM) U YMEHHUSI IPUMEHSITh 3TU 3HAHUS;



c(OpPMUPOBAHHOCTh YMEHUS MPUMEHSATH OCHOBHBIC OIEPALMUA MBICIUTEILHON
NEeATENbHOCTH — AaHaJIW3 M CHUHTE3, CpaBHEHHE, OOOOIIEHHE, CHUCTEMAaTH3alHUIO,
BBISIBJICHUE TNPUYMHHO-CIEICTBEHHBIX CBSI3€M — JUJIi M3Y4YEHUS CBOMCTB BEIIECTB M
XUMUYECKUX PeaKInii;

c(OPMHUPOBAHHOCTh YMEHHI: BBISABISTH B3aUMOCBA3b XHMMHUYECKHUX 3HAHHUHI C
MOHATUSMUA W TPEJICTABICHUSIMH JPYTMX €CTECTBEHHO-HAYYHBIX MPEIMETOB I OoJiee
OCO3HAaHHOTO TOHMMAHHUS CYIIHOCTH MaTEpPUAIBHOIO E€JUHCTBA MHUpPA, HCIOIb30BaTh
CUCTEMHBIE 3HAHHUS IO OPraHUYECKOW XUMHUHU HJi1 OOBSCHEHUS U TMPOTHO3MPOBAHUSA
SBJICHUM, UMEIOIINX €CTECTBEHHO-HAYUHYIO IPUPO/LY;

c(hOpMHUPOBAHHOCTh YMEHUM: MPOBOJUTH PACUETHI MO XUMUYECKUM (PopMysam u
YPaBHEHUSIM XMMHUYECKUX PEAKUUN C HCIOJb30BaHMEM (U3MUECKMX BEIUYHMH (Macca,
00BEM ra3zoB, KOJMYECTBO BEUIECTBA), XaPAKTEPU3YIOIINX BEIIECTBA C KOJIMYECTBEHHOU
CTOPOHBI: pacy€Thl MO HAXOXKACHUIO XUMHUYECKOW (POpMyJbl BELIECTBAa IO M3BECTHBIM
MacCOBBIM  JIOJSIM XMUMHYECKMX D3JIEMEHTOB, NPOAYKTaM CrOpaHus, IUIOTHOCTH
ra3zo000pa3HbIX BEIIECTB;

c()OPMHUPOBAHHOCTh YMEHUH: MPOTHO3UPOBATh, AHAIM3UPOBATh M OLICHUBATh C
MO3ULIUNA 3KOJOTUYECKON O€30MacHOCTU MOCIEACTBUS OBITOBOM M NPOW3BOJICTBEHHOU
JESTEIbHOCTU 4EJIOBEKa, CBA3aHHOW ¢ TmepepaboTKOM BELIECTB, HMCIOJIb30BaTh
MOJIydYeHHbIC 3HAHUS JUISI TPUHATUS TPAMOTHBIX pEHIeHU MpoOjeM B CHUTYaIUsX,
CBSI3aHHBIX C XUMUECH;

c(OPMUPOBAHHOCTh YMEHMI: CAMOCTOSITEIBHO IUJIAHUPOBATH W  MPOBOJIUTH
XUMUYECKUN IKCIEPUMEHT (MOJYyYEHHE M M3YYEHHE CBOMCTB OPraHUYECKHX BEIIECTB,
KA4YECTBEHHBIC PEAKLUUU YTIEBOJAOPOIOB Pa3IUYHBIX KJIACCOB M KUCIOPOACOAEPKALIUX
OpraHUYECKUX BELIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX 33Ja4 II0 PACIIO3HABAHUIO
OpPraHUYeCKUX BEIIECTB) C COOJIIOJCHUEM TMpaBWw 0€30MacHOTO OOpallleHus C
BEILIECTBAMH U JIA0OPATOPHBIM 00OpYAOBaHHEM, (POPMYIHPOBATH LIETb MCCIEAOBAHMS,
NPEJCTaBIATh B PA3NUYHOW (OpMe pe3ynbTaThl 3KCHEPHUMEHTa, aHAJIU3UpPOBaTh U
OLICHUBATh UX JIOCTOBEPHOCTB;

c(hOpMHUPOBAHHOCTh YMEHUIA:

coOJiroaTh TpaBUjia JKOJOTHYECKH IEJeCO00pa3HOro TMOBEJAEHUS B OBITY H
TPYIOBOM JNIE€SATENIbBHOCTH B LEISIX COXPAHEHUS CBOErO 3/I0POBbS, OKpYyXKarouen
MIPUPOJHOM CPEIbl U JOCTUKEHUA €€ YCTOMYMBOTO Pa3BUTHS;

OCO3HaBaTh OMNACHOCTb TOKCHMYECKOIO JCWCTBUS HA JKUBBIE OpPraHU3MBI
ONPEAECIEHHBIX OPTaHUYECKUX BEIIECTB, HOHUMAs cMbIci nokaszarens [1JIK;

aHAJIM3UPOBATh LIENECOO0Pa3HOCTh TMPUMEHEHHUS OpPraHWYECKUX BEIECTB B
MPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHHUSI COOTHOLICHHS PUCK-TI0JIb34;

chOPMUPOBAHHOCTh ~ YMEHHH:  OCYIIECTBIATH  IIEJICHANpPABICHHBIA  MOUCK
XUMUYECKON WHGOpPMAIMM B Pa3IMYHBIX WCTOYHHMKAX (Hay4yHas U y4eOHO-HaydHas
JuTEpaTypa, CpeicTBa MaccoBoM HHpopMauuu, MHTEpHET W npyrue), KpUTHYECKH
aHAIM3UPOBaTh XMMHUUYECKYI0 HH(pOpMalMIo, mnepepadaThiBaTh €€ U HCIOIb30BaTh B
COOTBETCTBHH C IMOCTABJICHHOMN Y4eOHOU 3a/1auei.



11 KUIIACC

[IpeameTHbIe pe3ynbTaThl OCBOEHHS Kypca «OO0mas U HEOpraHudecKash XUMHs)
OTPaXKaroT:

c(OPMHUPOBAHHOCTh  MPEACTABJICHUI: O MaTepuaJbHOM E€IUHCTBE  MHpa,
3aKOHOMEPHOCTSIX U MO3HABAEMOCTH SBJIEHUN MPUPOABL, O MECTE U 3HAYCHUH XUMHUU B
CHUCTEME €CTECTBCHHBIX HayK M €€ poJId B OOCCICUYCHHH YCTOWYMBOTO Pa3BUTHS, B
peuieHud MpoOJieM HKOJOTHMYECKOM, SHEPreTUYeCKOM U THUIEBOM O€30MacHOCTH, B
Pa3BUTUH MEIUIIMHBI, CO3JIaHUM HOBBIX MAaTE€pUANIOB, HOBBIX HWCTOYHUKOB HEPIUHU, B
o0ecreueHnn parMoHaIbHOTO MPUPOONOIb30BaHUsl, B (POPMUPOBAHUU MUPOBO33PEHUS
U 00Iel KyJbTyphbl YEOBEKa, a TaKXKe JKOJIOTMUYECKHM OOOCHOBAHHOTO OTHOIICHUS K
CBOEMY 3JIOPOBBIO U MPUPOJTHOU CPEE;

BJIAJICHUE CUCTEMON XMUMUYECKUX 3HAHUM, KOTOPAsl BKIFOYAET: OCHOBOIIOJIATA0IINE
MOHATUSL — XUMUYECKUHN DJIIEMEHT, aToM, SIJIpO aToma, U30TOIIbI, SJIEKTPOHHAsE 000JI0YKa
aToma, s-, p-, d-aToMHbIe OpOUTaIM, OCHOBHOE M BO30YXKIEHHOE COCTOSHUS aToMa,
ruOpUAN3aLNS aTOMHBIX opOuTaneu, HOH, MOJIEKYJ1a, BaJICHTHOCTb,
AIEKTPOOTPULIATEILHOCTh, CTENEHb OKHUCICHUS, XUMHUYECKas CBs3b (KOBaJCHTHas,
HMOHHAs, METaJUInuecKasi, BOJOpPOJHAas), KpUCTALIMYECKas pEmETKa, XUMHUUYECKas
peaKkuus, pacTBOp, BJCKTPOJIMTHI, HEIIEKTPOJUTHI, DIJICKTPOJIUTUYECKA IUCCOLUALMA,
CTENEHb JHWCCOLMALIMM, BOJOPOAHBIA II0KAa3aTellb, OKHUCIUTENIb, BOCCTAaHOBUTEID,
TeTI0BOM d(PHEKT XMMUYECKOU peaKkIiu, CKOPOCTh XUMUYECKON peaKIuu, XUMHUUYECKOE
paBHOBECHE; TEOPUM U 3aKOHbI (T€OpHUS  DJICKTPOJMUTHYECKON  AMCCOIMAIUU,
nepuoauueckun 3akoH J[.M. MenpaeneeBa, 3aKOH COXpPaHEHHUsS MacChl BEIIECTB, 3aKOH
COXPaHEHHMs U MPEBPALICHUS SHEPTUM IPU XMMHUYECKUX PEAKUUAX, 3aKOH MOCTOSIHCTBA
COCTaBa BEIIECTB, 3aKOH JCUCTBYIOIIMX MAacC), 3aKOHOMEPHOCTH, CUMBOJIMYECKHUM S3bIK
XMMHUHU, MUPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE MOHUMAHUA NPUYMHHOCTH U
CUCTEMHOCTH XWMHUYECKUX SBJICHHUI; COBPEMEHHBIE TMPEACTABICHUS O CTPOCHHUU
BEIIECTBA HA AaTOMHOM, HOHHO-MOJIEKYJISIPHOM W HAaAMOJEKYJISIPHOM  YPOBHSX;
MPEJICTABICHUSI O MEXaHU3MaxX XUMHUUYECKUX PEaKUU, TEPMOAUHAMUYECKUX U
KUHETUYECKUX 3aKOHOMEPHOCTSAX HX TMPOTEKAHUSA, O XHUMHUYECKOM pPaBHOBECHH,
pacTBOpax U AUCIEPCHBIX CUCTEMax; (PaKTOJOTHUUECKHE CBEJICHUSI O CBOMCTBAX, COCTaBe,
MOJYyYeHUH U O€30MacHOM HCIOJb30BaHUU BAXKHEUIIUX HEOPraHUYECKUX BEIIECTB B
ObITYy M TIPAKTUYECKON JIEATENTHHOCTH 4YEJIOBEKa, OOIMMX HAyYHBIX MPUHITUIAX
XUMHYECKOTO ITPOU3BOACTBA;

c(hOPMHUPOBAHHOCTh YMEHHH: BBIABIATh XapaKTEpHbIE TNPU3HAKKA TOHATHM,
YCTaHABIMBATh MX B3aUMOCBS3b, MCIIOJIb30BATh COOTBETCTBYIOIIME TOHATUS TIPU
ONMCAHUY HEOPTaHUYECKUX BEILECTB U UX MPEBPALICHUM;

c(OPMHUPOBAHHOCTh YMEHHSI HCIIOJB30BAaTh XUMHUYECKYI) CHUMBOJIUKY IS
cocTaByieHus (HOPMYJT BEIIECTB M YPABHEHHM XMMHYECKUX PEAKIUH, CUCTEMATHIECKYIO
HomeHkatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OT/AEIbHBIX BEILIECTB;



c(hOPMHUPOBAHHOCTh YMEHUS OIPEACNATh BAJICHTHOCTh M CTENEHb OKHUCICHUS
XUMUYECKUX AJIEMEHTOB B COCMHEHUSIX, BUJ XUMUUECKOU CBSI3U (KOBaJICHTHAS, MOHHAS,
MeTaJlTnyecKasi, BOAOPOAHAs ), TUIl KPUCTATMYECKON PEIIETKN KOHKPETHOTO BEIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHHUS OOBSCHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT BHJIA
XUMUYECKON CBSI3M M THUIMA KPUCTAJUIMUECKOW PEImETKH, OOMEHHBIM U JIOHOPHO-
aKIENTOPHBIA MEXaHU3Mbl 00pa30BaHUsI KOBAJIEHTHOM CBSI3H,

c(hOpMHPOBAHHOCTh YMEHHUHU: KIACCHU(UIIUPOBATH: HEOPTAHMUYECKHUE BEIIECTBA II0
UX COCTaBy, XMMHYECKHE PEaKIMU 10 pa3IUYHbIM IpU3HAKAM (YUCIYy U COCTaBy
pearupyromux BEHIeCTB, TeIioBOMYy 3(G(deKTy peakiud, H3MEHEHUIO CTerleHel
OKUCJICHUSI  DJIEMEHTOB, OOpaTMMOCTH, YYacTHIO KaTalud3aTopa U  JpYyTHe);
CaMOCTOSITEJIbHO BBIOMpATh OCHOBAaHUSI M KPUTEPUU IS KIACCUPUKAIIMU U3YUaEMbIX
BEIIECTB U XUMHUYECKUX PEAKIINM;

c(hOpMHUPOBAHHOCTh YMEHHSI PACKpPBIBATh CMBICI Tepuoaudeckoro 3akona JI. U.
MenpneneeBa W JIEMOHCTPUPOBATH €ro CUCTEMATU3UPYIOUIYIO, OOBSICHUTEIBHYIO H
MPOTHOCTUYECKYIO (PYHKIINH;

c(hOpPMHUPOBAHHOCTh YMEHUH: XapaKTepU30BaTh AJEKTPOHHOE CTPOCHUE aTOMOB U
WOHOB XMMHUYECKHX JJIEMEHTOB NEPBOrO—4YETBEPTOro mnepuonaoB llepuoanueckon
cucremMbl J[.MI. MenzaeneeBa, UCHOJIb3ys TOHATUSA <«QHEPIETUYECKUE YPOBHWY,
«QHEPreTUYECKUE TOJYPOBHM», «S-, p-, d-aTOMHbIE OpOUTAIN», «OCHOBHOE W
BO30OYKJIEHHOE DJHEPreTHUUYECKHUE COCTOSIHUSI aToMay; OOBSICHITh 3aKOHOMEPHOCTH
W3MEHEHHUSI CBOMCTB XMMHUUYECKHUX 3JIEMEHTOB U UX COCIMHEHUI MO TIEPUOJIaM U TPyIIIam
Ilepuonnueckon cucremsl . M. MeHnaeneeBa, BaJE€HTHbIE BO3MOXXHOCTH aTOMOB
AJIEMEHTOB Ha OCHOBE CTPOCHHUS UX IJIEKTPOHHBIX 000JI0YEK;

c(hOpPMHUPOBAHHOCTh YMEHUH: XapaKTEepU30BaTh (OMUCHIBATH) OOLIUE XUMHUYECKUE
CBOMCTBA BEIIECTB PA3JIMYHBIX KJIACCOB, MOJATBEPKIATh CYIIECTBOBAHUE T'C€HETUUYECKOU
CBSI3M  MEXKJYy  HEOPraHWYECKHMMH  BEIIECTBAMH C  TOMOIIBIO  YPaBHECHHM
COOTBETCTBYIOLIMX XUMHUYECKUX PEAKLIUM;

c(hOpMHPOBAHHOCTh YMEHUSA pacKpbIBaTh CYLIHOCTb: OKHUCJIUTEIIBHO-
BOCCTAHOBUTEIBHBIX PEaKIUi MOCPEACTBOM COCTABJICHUS JICKTPOHHOrO OajlaHca 3THUX
peakiuii; peakiuii HOHHOTO oOMeHa MyTEM COCTaBJIEHUS HUX TOJHBIX M COKpaIIEHHBIX
MOHHBIX YpaBHEHMI; peakluil TUIpou3a; peakluuil KoMIuleKcooOpa3oBaHus (Ha
MpuMepe rUAPOKCOKOMILIIEKCOB IIUHKA U ATFOMUHUS );

c(hOpPMHUPOBAHHOCTh YMEHUS OOBICHATH 3aKOHOMEPHOCTH MPOTEKAHUS XUMUYECKHUX
peaKkuii ¢ YYETOM UX DHEPIETUUYECKUX XAPAKTEPUCTUK, XapaKTEp U3MEHEHUSI CKOPOCTH
XUMHUYECKOW peakiMu B 3aBUCHUMOCTH OT Pa3IMYHBIX (PAKTOPOB, a TaKXKe XapakTep
CMEILIEHHUS] XUMUYECKOTO PABHOBECHUS MOJ BIMSHUEM BHEIIHUX BO3ICUCTBUN (MPUHIIUI
Jle llarenbe);

c(hOpPMHUPOBAHHOCTh YMEHHS XapaKTePU30BATh XUMUUYECKHUE PEAKIINH, JSKAIIUE B
OCHOBE TMPOMBIIIUICHHOTO TMOJY4YeHUsI CEPHOM KHUCIOThI, aMMHaKa, OOIIue Hay4dHbIe
MPUHIIUIBI XUMUYECKUX TTPOU3BOJICTB; 11€1€CO00PA3HOCTh MPUMEHEHHUS HEOPTaHUYECKHUX
BEIIIECTB B MPOMBINIJICHHOCTH U B OBITY C TOYKH 3PEHHS] COOTHOIIICHUS PUCK-TIONB3A;



c(hOpPMHUPOBAHHOCTH BIAJCHUS CHUCTEMOM 3HAHWUW O METOJaX HAYYHOTO TMO3HAHUS
SBJICHMA TPUPOABI — HAOMIOEHWe, W3MEPCHHE, MOACIUPOBAHUE, JKCIICPUMEHT
(peanbHBIN U MBICIICHHBIN ), UCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax, yMEHUS MPUMEHSTH
ATU 3HAHUS TMPU DKCIEPUMEHTAIBHOM MCCIEIOBAHUM BEHIECTB U I OOBSICHEHUS
XUMUYECKUX SBJICHUM, UMEIOIIUX MECTO B MPUPOJE, MPAKTUYECKON NeATEeTbHOCTH
YyeJIOBEKa 1 B MIOBCEIHEBHOM JKHU3HHU;

c(hOPMHUPOBAHHOCTh YMEHHUS BBISBISATH B3aWMOCBSI3b XWMHUYECKHX 3HAHUU C
MOHATUSIMU M TPEJCTaBICHUSIMU APYTHMX €CTECTBEHHO-HAYUYHBIX MPEAMETOB s Oosee
OCO3HaHHOTO MOHWMAHMS MaTEPUATILHOTO €IMHCTBA MUDPA;

c(hOPMHUPOBAHHOCTh YMEHHS MPOBOAUTH PACUYETHl: C HMCIOJIB30BAHMEM IOHSATUN
«MaccoBast JI0JIs BEILIECTBA B PACTBOPE» U «MOJIIPHAsI KOHIICHTPAIIUS»; MacChl BEIIECTBA
nnu 00bEMa ra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MACCE WM 00BEMY OJIHOTO U3
YY4acTBYIOIIMX B PEAKIMU BEIIECTB, TEIUIOBOrOo d(dekra peakiuu; 3HAUYCHUS
BOJIOPOJTHOTO TOKAa3aTessl PacTBOPOB KHUCJIOT M IIEJIOYEH C M3BECTHOM CTENEHbBIO
M CCOIMAaINK; Macchl (00bEMa, KOIMYECTBA BEILIECTBA) TPOAYKTA PEAKIIUH, €CIIA OJTHO U3
WCXOJHBIX BEHIECTB JAaHO B BHJIE PAcTBOpa C OMNPEACIEHHOM MacCOBOM JOJEH
pPacTBOPEHHOrO BEIIECTBA WM JaHO B M30bITKE (MMEET MPUMECH); JOJIU BBIXOJIA
MPOJIyKTa peaKkiuu; 00bEMHBIX OTHOIICHHI ra30B;

c(hOPMHUPOBAHHOCTh YMEHHM: CaMOCTOSITEIBHO IUJIAHUPOBATH U IMPOBOJUTH
XUMUYECKUN SKCIEPUMEHT (MPOBEICHUE PEaKIMii MOHHOTO OOMEHa, MOATBEPXKICHHUE
KaueCTBEHHOI0 COCTaBa HEOPTraHUYECKUX BEIIECTB, OMpEeTeHUE Cpelbl PacTBOPOB
BEILIECTB C TMOMOIINBI0 WHIWKATOPOB, W3YUYEHUE BIIUSHHUS Pa3TUYHBIX (PAKTOpPOB Ha
CKOPOCTb XMMHYECKOM pEaKIMu, peHIeHHE HKCIEPUMEHTAIBHBIX 3a7ad M0 TeMaM
«Metamely 1 «Hemeramnbs»y) ¢ coONIOJCHHEM TMPaBUJl OE30MACHOTO OOpAIIeHUs C
BEILIECTBAMH M JIA0OPATOPHBIM 00OpYAOBaHHEM, (POPMYIHPOBATH LIE€Tb HCCIEAOBAHMS,
MPEJCTaBIATh B Pa3IU4YHON (opMe pe3yJbTaThl JKCIEPUMEHTa, aHAIU3UpPOBaTh U
OIICHUBATh UX I0CTOBEPHOCTb;

c(hOpPMHUPOBAHHOCTh YMEHHI: COONIOAATh MpaBWia TOJb30BAHUS XUMHUYECKOU
MOCy1I0M 1 J1abOpaTOpHBIM 000PYJO0BAHHUEM, OOPAILICHUS C BEIIECTBAMHU B COOTBETCTBUU
C MHCTPYKITUSIMH T10 BBITIOJTHCHHUIO JTa00OPATOPHBIX XUMHUYCCKUX OTBITOB, SKOJOTHUCCKU
11eJ1eco00pa3HOTO TOBEJICHUS B OBITY W TPYJIOBOHM JCSATEILHOCTH B LIENAX COXPAHCHUS
CBOETO 3JI0POBbSI, OKPYKAIOWIEW MPUPOJHOW CPEAbl U IJOCTHKEHHUS €€ YCTOMYMBOIO
Pa3BUTHS, OCO3HABAaTh OMACHOCTh TOKCHYECKOTO JEHCTBUS Ha >XUBBIC OPraHU3MBbI
ONpeAEIEHHBIX HEOPraHMUYECKUX BEIIECTB, TOHUMAas cMbica nokaszareis [TK;

chOPMHUPOBAHHOCTh ~ YMEHMM:  OCYHIECTBIATH  IICJICHANPABICHHBIA  TOUCK
XUMUYECKON WHGOpPMAIIMK B Pa3IMYHBIX WCTOYHHMKAX (Hay4yHas U y4eOHO-HaydHas
auTEpaTypa, CpeacTBa MaccoBod wuHpopmanuu, WMHTEpHET W npyrue), KpPUTHUECKH
aHAIM3UPOBaTh XMMHUYECKYI0 HHGPOpMAIHIO, TepepadaThiBaTh €€ M HCIOJIb30BaTh B
COOTBETCTBHHM C MOCTABJICHHON yUeOHOM 3a1auei.
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a¢upsl. XKupsr
bu6mmoreka [IOK
33 v 9
[ICBOMDL https://m.edsoo0.ru/d69d{650
Uroro no pazgeny 41
Pasnen 4. AzoTconepxaiye opraHudecKue coeIMHeHUus
bubmuorexa [JOK
4.1 A LA .b 12
MITHBL AMIHOKHCIOTHL. SO https://m.edsoo0.ru/d69d{650
Hroro no pazneny 12
Pa3zgea S. BbicokoMoOJIeKYJ/JIsIpHBbIE COeIMHEHUS
5.1 BricokomMoeKyIsipHbIe COCTMHEHUS 6 bubmorexa [TOK
' y2Ip A https://m.eds00.ru/d69df650
Hroro no pazgeny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102




11 KJIACC

KounvecTBO 4acoB DJIeKTPOHHbIE
HanmeHnoBaHue pa3ae/ioB U TeM
Ne i/m (uudgposbIe)
NporpamMmMsbl Bcero Konrpoabnbsie IIpakTHyeckue
o0pa3oBaTtejibHbIE
padoThbI padoThI
pecypchl
Paznen 1. Teopernueckue 0CHOBbI XUMUM
Crpoenue atoma. [lepuoanueckuii 3aKoH
1.1 u Ilepuoandeckas cucreMa XUMHYCCKUX 9 bubmorexa HOK
' pHOA https:/m.edsoo.ru/2dd57£24
anemenToB . 1. Menaeneera
12 Crtpoenue BeniecTBa. MHOroo0Opasue 1 | bubmmoreka [JOK
' BEILIECTB https://m.edsoo.ru/2dd57f24
bubnuoreka [{OK
1.3 X 19 1 3
VIMITTICCITE pealtiin https://m.edsoo.ru/2dd57124
Hroro no pazgeny 39
Pasnen 2. Heoprannueckasi Xumust
bu6mmoreka IIOK
2.1 H 1 1
CMCTAILIBT 3 3 https://m.edsoo.ru/2dd5724
22 Mertasst 23 1 2 bubnroreia LTOK
https://m.edsoo.ru/2dd5724
Hroro no pazgeny 54
Paznen 3. Xumus u )Ku3Hb
31 Merto/1bl TO3HAHUS B XUMUU. XUMUS U 9 bubnuotexa [JOK
) JKU3Hb https://m.edsoo.ru/2dd57f24
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 4 8




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne

KoauuecTBO 4acoB

DJIeKTpOHHbIe U pOBbIE

Tema ypoka Konrtpoabubie  IIpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypchbl
padoThI padoThbI
[IpenMeT 1 3HaYE€HKHE OPraHUYECKOM
bu6mmoreka [IOK
1 XUMUH, [IPEICTABICHHE O MHOT000pa3uu 1
. https://m.edsoo.ru/3686e6f5
OpPraHUYECKUX COECIMHEHUI
DJIEKTPOHHOE CTPOEHUE aTOMa yIiiepo/ia
) (ocHOBHOE U BO30YKIEHHOE COCTOSIHUA). 1 bubnnorexa [JOK
BanenTHble BO3MOXHOCTH aToMa https://m.edsoo.ru/Oce6fd4c
yriepoja
XUMHYECKasi CBSA3b B OPraHUUECKUX
3 coenuHEeHUsX. MexaHu3mbl 00pa3oBaHUs | bubnuorexa [JOK
KOBQJIEHTHOH CBSI3H, CLIOCOOBI pa3phiBa https://m.edsoo.ru/8d39f5¢8
CBsA3EH
4 Teopus cTpoeHUsT OpraHUYECKUX | bubnnorexka [JOK
coenuaenuit A. M. Bytneposa https://m.eds00.ru/9¢595cb8
Buasl nzoMepun: cTpykTypHas,
5 IIPOCTPAHCTBEHHAs. DJIEKTPOHHbBIE | bubnuoreka [IOK
3¢ (EeKTh B MOJIEKyIaX OPraHUYECKUX https://m.edso0o.ru/b0e61661
COeTMHEHNN
[IpencraBnenue o knaccupukaum u
6 CIiTCMaTI/ILIeCKaSI HOMeHK(Jb;aT a 1 bubmmorexa [IOK
yp https://m.edsoo.ru/c212dd21
(IUPAC) oprannyeckux BEIIECTB
- Knaccudukanus peakuuii B | bubnnorexa [JOK

oprT: aHUYECKON XUMUM

https://m.edsoo.ru/ba5706aa




Cucremarusanusa 1 0000IeHNE 3HAHUN

bu6mmoreka [IOK

ankeHoB. [IpaBuno MapkoBHHKOBa

8
o TEME https://m.edsoo.ru/87a37cab
AJKaHBI: TOMOJIOTHUECKHH psiji, 001Iast
9 dbopMyIia, HOMEHKIIATypa U U30MepHs, bubmmoreka [JOK
3JIEKTPOHHOE U MPOCTPAHCTBEHHOE https://m.edsoo.ru/25a14636
CTPOCHHE MOJIEKYJI
10 duznyecKknue 1 XMMUYECKHEe CBOMCTBA bubmuorexa [JOK
AJIKAHOB https://m.edsoo.ru/3137711c
HaxosxaeHue ankaHoOB B IIPUPOJIE.
PP bubmuorexa [JOK
11 CriocoObI moTyueHus 1 IpUMEHEHNE
https://m.edsoo.ru/259b0asSb
aJKaHOB
[{uknoankansl: o6mmas Gopmyna,
HOMEHKJIaTypa U U30MEpHsI
12 0C06GHHOC'ZI£) c OeHI/ISIpI/I X’I/IMI/I‘-IGCKI/IX bubmorexa HOK
. P https://m.edsoo.ru/156730d2
CBOICTB, CITIOCOOBI OJyUEHUS U
MIPUMEHEHUE
Pemienne pacu€THbIX 3324 Ha
ompeieTICHuEe MOJIEKYJIAPHON (OPMYJIBI
13 OpPTraHUYECKOTO BEIIECTBA 10 MACCOBBIM bubnnoreka [JOK
JOJIIM aTOMOB DJIECMECHTOB, BXO/ISIINX B https://m.edsoo.ru/bf84d8eb
ero cocraB. CucTeMaTu3anusa u
000011ICHIE 3HAHUM 110 TEME
AJIKEHBI: TOMOJIOTUUECKHH psiji, 0011as
OpMyJia, HOMEHKJIaTypa, SJICKTPOHHOE
dopmysa, ypa, P Bu6nmoreka [LIOK
14 Y NIPOCTPAHCTBEHHOE CTPOCHUE
https://m.edsoo.ru/273b0ale
MouieKkyJl. CTpyKTypHasi ¥ LIUC-TPaHC-
M30MepHs aJTKEHOB
15 du3nyueckne 1 XUMAYECKHEe CBOMCTBA bubmuorexa [JOK

https://m.edsoo.ru/21069ccd




CrniocoOblI oTy4eHus U IpUMEHEHUe

bu6mmoreka [IOK

16
AJIKEHOB https://m.edso00.1ru/665dc058
[TpakTuueckas padora Ne 1 mo teme
17 "[lonyueHue sTUIEHA U U3yUYEHUE €TI0 buommorexa LIOK
. Y " Y https://m.eds00.ru/0941eed8
CBONCTB
Pemenne pacy€THbIX 33124 HA
18 ompezieNieHue MOJICKYJIIPHOU (popMyIIBI bubmmorexa [IOK
P YIAp pMY https://m.edsoo.ru/e9ea9921
OpPraHUYECKOIo BellleCTBa
AJKaueHbl: CONPsHKEHHBIE,
bubmuorexa [JOK
19 U30JIMPOBaHHbIE, KyMYJIHMPOBaHHbIE.
https://m.eds00.ru/04298c0a
Oco0eHHOCTH ANEKTPOHHOT'O CTPOEHUS
20 XUMHUYECKUE CBOMCTBA COMPSKEHHBIX bubnnoreka [JOK
JHCHOB https://m.edsoo.ru/e561253d
)1 CriocoObl nostyueHus 1 IpUMEHEHNe bubnnorexa [HOK
aJIKaJuECHOB https://m.edsoo.ru/1aa81660
AJKWHBI: TOMOJIOTUYECKHH psJl, oO1as
” (dbopMyIia, HOMEHKJIATypa, 3JIEKTPOHHOE bubnnoreka [JOK
U IIPOCTPAHCTBEHHOE CTPOCHUE https://m.edsoo.ru/68bbcc4c
MOJIeKy, (pU3rUecKre CBONCTBA
. bubnuotexa [JOK
23 XUMHUYECKUE CBOMCTBA aJIKUHOB
https://m.edso00.ru/23493a93
24 KauecTBeHHBIE peakliK HA TPOMHYIO bubnuoteka [JOK
CBSI3b https://m.edsoo.ru/7blc48da
)5 CriocoObI MoTy4eHus U IPUMEHEHUE bubnmoreka [JOK
AIIKUHOB https://m.edsoo.ru/a6f9alea
26 Pemenue 3agau: pacd€Tsl 10 ypaBHEHUIO bubnuorexa [JOK
XUMUYECKON PEaKLUU https://m.edsoo.ru/5db8e526
27 Cucremarusanus 1 0000IeHNE 3HAHUT




I10 TEMEC

ApEHBI: TOMOJIOTUYECKUH s, 0OmIast
dbopMmyiia, HOMEHKIIATypa. DJIEKTPOHHOE

bubmuorexa [JOK
28 U TIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJI
https://m.edsoo.ru/a92a7094
OcH301a B TOTyoJIa, UX (PU3UYECKUE
CBOICTBa
29 XUMHUYECKUE CBOMCTBA apEHOB: PEAKIIUU bubmmoreka [JOK
3aMeIIeCHUS https://m.edsoo.ru/a44al ae4
XHUMHUYECKUE CBOMCTBA aPEHOB: PEAKLUU
bubmuorexa [JOK
30 MIPUCOCIUHEHMUSI, OKHCIIEHUE TOMOJIOTOB
https://m.edsoo.ru/a44alae4
OeHsona
3l Oco0eHHOCTH XMMHUYECKUX CBOWCTB bubnnoreka [JOK
cTuposa https://m.edsoo.ru/d5018a54
Pemenune pacu€tHbIx 3a/1a4 Ha
32 ompeieTICHUE MOJICKYJIAPHON (OPMYJIBI bubmmorexa LHOK
P YIp pMy https://m.edsoo.ru/53461a2c
OpPraHUYECKOI0 BeIlleCTBa
13 Croco0bI 1oy4YeHus U IpUMeHEHNe bubnuorexa [JOK
apeHOoB https://m.edsoo.ru/6£717d09
34 ['eHeTnyeckas CBSI3b MEXKIY
Pa3IMYHBIMU KJIAaCCaMU yTJIEBOJAOPOJIOB
Pacu€tel o ypaBHEHUSIM XUMHUECKUX
35 peakuuii. CuctemaTuzanus u
0000111eHIe 3HAHUI 110 TeMe
36 [Tpuponnsriii ra3. [lonmytHble HEPTIHBIE
ra3bl
37 KameHHbI# yroiib ¥ TPOYKTHI €T0 bubnmoreka [JOK
nepepaboTKu https://m.eds00.ru/69b3398b
38 HedTb 1 criocobs! €€ mepepaboTKH. bubnmorexa [JOK




[IpumeneHne MpoayKTOB nepepaboTKu
HePTH

I'eneTnueckas cBI3b MEXKOY

https://m.edsoo.ru/21{9de78

39
pa3IMYHBIMH KJIaCCaMU YTJIEBOJOPOJIOB
l"amoreHONpPON3BOAHBIE YTIIEBOAOPOIOB:
40 AJEKT OHH(I:e CT OCHI/Ie'y CaKINHU ’ bubmmorexa [IOK
P POCHHE P https://m.edsoo.ru/82b4d759
3aMeIleHUs TajJoreHa
JleWicTBue 1Ie04uei Ha
41 rajJjoreHnpous3BoAHbIe. Bzaumoneicteue
JUTAJIOTEHAIKAHOB ¢ MAarHUEM U ITMHKOM
4 CucremaTtu3zanus u 0000IIeHHE 3HAHUN bubnnoreka [JOK
1o paszaeiny "Yriaerogopoas!" https://m.edso00.ru/20¢89122
43 KonTtponpHas pabora no Teme bubmmorexa [IOK
"YraeBogopoibr" https://m.eds00.ru/95¢9¢298
[IpenenvHBIC OTHOATOMHBIC CITUPTHI:
TOMOJIOTHYECKHUH s, oOmas ¢popMmyia,
44 CTPOEHUE MOJIEK JI; I/I;OMe I/Ifl(i) o bubmorexa HOK
P Yo PHA, https://m.edsoo.ru/df04c5cd
HOMEHKJIaTypa, Kilaccupuxamnus,
duznyeckue cBoiicTBa
45 XUMHYECKUE CBOMCTBA MPEAEITbHBIX bu6mmoreka [JOK
OZHOATOMHBIX CIIUPTOB https://m.edsoo.ru/26ee34fe
46 CniocoObI MoTy4eHus U IPUMEHEHUE bubnmnorexa [JOK
OJHOATOMHBIX CIIUPTOB https://m.eds00.ru/484100000000000
[TpocTeie 3¢upHl: HOMEHKIIATypa U
47 I/I:z)Me us cEC(I))6GHHOCTI/I (bH?.IZEeCKI/IX u bubnmorexa LHOK
pHs, . https://m.edsoo.ru/c2¢c788b2
XUMHUYECKHUX CBOMCTB
43 MHoroaToMHbI€ CIIUPTHI: bubnuorexa [IOK

OTUJICHTJIMKOJIb U TTIMLHCPHUH, UX

https://m.edsoo.ru/ee4d84aa




(1)I/I3I/I‘IGCKI/IC 1 XUMHYECKHE CBOMCTBA

CriocoObI mostyueHus 1 IpUMEHEHNE

bubmuorexa [JOK

49
MHOI'0OaTOMHBIX CIIUPTOB https://m.edsoo.ru/d12e567d
DeHOoII: CTPOCHUE MOJIEKYJIbI,
50 ¢u3nueckue cBoicTBa. TOKCUYHOCTD bubmmorexa LIOK
' https://m.edsoo.ru/2ce726f8
denomna
bu6mmoreka [IOK
51 XUMHYECKUE CBOWCTBA (peHOIa
¢ https://m.edsoo.ru/037ca5{9
5 Crioco0blI MOTy4YeHHS U IPUMEHEHUE bubnnoreka [JOK
¢denomna https://m.edsoo.ru/c77ddf4c
[TpakTuueckas pabota Ne 2. Pemenue
bubmuorexa [JOK
53 SKCHEPUMEHTAIBHBIX 33]a4 110 TEME
" " https://m.edsoo.ru/fd0ced09
CrupTsl 1 PeHOBI
54 CucremaTtu3zanus U 0000IICHHE 3HAHUN bubnuorexa [JOK
[0 TEME https://m.edso0.ru/1810cb9b
AJbIeruipl ¥ KETOHBI: SJIEKTPOHHOE
55 CTpOEHUE KapOOHUIHHOU TPYTIIIHI; bubnnoreka [JOK
TOMOJIOTUYECKHE PAJIbI, 00IIIast https://m.edsoo.ru/bl139beaa
dbopmyna, ©30MeEpHs 1 HOMEHKJIaTypa
56 Anbaeruipl ¥ KeTOHBI: GU3HUECKUE bu6mmoreka [JOK
CBOICTBA; pEaKUH MPHUCOCTUHEHUS https://m.edsoo.ru/c887425¢
57 Peakiiuu okuciI€HUS M KaUueCTBEHHBIC bu6mmorexa [IOK
peaKLuu aJbAETUI0B U KETOHOB https://m.edsoo.ru/a393baa9
58 CriocoOsI TTOTy4YeHus aabACTUIOB U bubnuorexa [JOK
KETOHOB https://m.edsoo0.ru/520d1c51
OIHOOCHOBHBIE IIPE/IETbHBIE
p bu6nmoreka [JOK
59 KapOOHOBBIEC KHCIIOTHI, 0COOCHHOCTH

CTPOCHUSA UX MOJICKYJI

https://m.edsoo.ru/fecOb113




60 W3omepus 1 HOMEHKIIaTypa KapOOHOBBIX bubnnoreka [HOK
KHCIIOT, UX (PU3HUECKUEe CBOMCTBA https://m.eds00.ru/700cc87b
61 XHUMHUYECKUE CBOMCTBA IPENEIbHBIX bubmmoreka [JOK
OJITHOOCHOBHBIX KapOOHOBBIX KUCIIOT https://m.edsoo.ru/40e6e0e9
Oco0eHHOCTH CBOICTB MypaBbUHOU
62 KHCIOTEL. MHOTOOOpa3ue KapOOHOBBIX bubmmorexa [IOK
' P P https://m.edsoo.ru/bb3 1be71
KHCIIOT
Oco0eHHOCTH CBOICTB: HEMIPEAEIbHBIX U
apoMaTHYECKUX KapOOHOBBIX,
bubmuorexa [JOK
63 JTUKApOOHOBBIX, THAPOKCHKAPOOHOBBIX
https://m.edsoo.ru/83a08773
kucinort. [IpencraBurenu BpICIINX
KapOOHOBBIX KUCIIOT
64 [TonsiTHE O TPOM3BOAHBIX KAPOOHOBBIX bubnuoreka [IOK
KHUCJIOT https://m.edsoo.ru/0d162d9d
65 CriocoObl nostyueHus 1 IpUMEHEHNe bubnnorexa [JOK
KapOOHOBBIX KUCIIOT https://m.edsoo.ru/7¢065¢9d
CrnosxHble 3(hUpbl: TOMOJIOTHYECKUHN PsIII,
66 obmas popmyia, nsomepus u bubmorexa HOK
pMYyJ1a, P https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa
67 duznyueckne 1 XUMUYECKHEe CBOMCTBA bubmuoreka [JOK
3¢upoB https://m.edsoo.ru/ad6b94b2
Pemenue pacu€rHbix 3a1a4: 1o
68 YPaBHEHUIO XUMUUYECKOW PEaKlUu, Ha
orpeziesieHue MOJIEKYJIIpHOH (popMyIbl
OpraHMYECKOT O BEIIECTBA
[IpakTuueckas padora Ne 3. Perenue
bu6mmorekxa [IOK
69 AKCIEPUMEHTAJIBHBIX 3aa4 110 TEME

"KapOoHoBbIe KUCIOTHI. ClIOKHBIE

https://m.edsoo.ru/486671fb




a¢uper"
XKupsr: crpoenue, puznveckue u

bubmuorexa [JOK

70 .
XUMUYECKHE CBOUCTBA (TUAPOIIU3) https://m.edsoo.ru/al9¢c5b98
Oco0eHHOCTH CBOICTB KHUPOB,
71 COJIepXKaIINX OCTaTKU HEMPeAeIbHBIX bubmmorexa [TOK
Aepaall ped https://m.edsoo.ru/b0331922
JKUPHBIX KUCIOT. JKUpBI B IpUpOIe
Mpi1a KaK COJI BBICIIUX KapOOHOBBIX
7 KHUCJIOT, UX Motoiiee AerictBue. [TonsTue bubmuorexa [JOK
0 CHHTETHYECKUX MOOIIUX CPENICTBAX https://m.eds00.1u/3c566565
(CMO)
['eHeTnyeckas CBSI3b YIIEBOJOPOAOB U
73 KHCIIOPOJICOIEPKALIUX OPTraHMYECKUX bubmmorexa [IOK
P P P https://m.eds00.1ru/56790c96
BEIIIECTB
74 Pacuétpl o ypaBHEHUSIM XUMHUYECKUX
peakiui
75 Cucremarusanus 1 0000IeHNE 3HAHUT bu6mmoreka [JOK
10 TEME https://m.edsoo.ru/f8eaf2eb
OO01mmas xapakTepucTUKa yIriIeBOI0B U
76 KJIaCCI/I(bI/IIIZaI_[I/I}Ip rneBonzB (MOHO-, TH bubmmorexa [IOK
Y ’ https://m.edsoo.ru/7a9693al
U TIOJICaxapu/ibl)
77 MoHocaxapuabl: pU3NUECKue CBOICTBA bubnnorexka [JOK
1 HaXOXKIECHUE B IIPUPOJIE https://m.edsoo.ru/b4bdda2d
73 IIpuMeHeHne TIIF0KO3bl, €€ 3HaYEHUE B bubnnoreka [JOK
JKA3HEEATEIIbHOCTH OpraHu3Ma https://m.edsoo.ru/5¢61122d
rcaxapuipl: caxapo3a, MajJbTo3a 1
79 JIIEaKTo3ap Haxox elljne B IPUPOJIE U bubmmorexa [TOK
’ A PHPOA https://m.edsoo.ru/eb0384¢e7
MIPUMEHEHUE TUCaXapuIOB
80 [lonmucaxapupl: ctpoeHue bubnmorexa [JOK




MaKpOMOJIEKYJI, PU3NYECKUE U
XUMUYECKHUE CBOWMCTBA, IPUMEHEHUE

https://m.edsoo.ru/72a04508

bu6mmoreka [IOK
81 [TonsiTHe 006 UCKYCCTBEHHBIX BOJIOKHAX
https://m.eds00.1ru/6216e766
Pemenne pacueTHbIX 3a1a4 Ha
82 onpelieICHUE NOJU BBIX0Ia IPOAYKTA Bubmaorexa ITOK
p pory https://m.edsoo.ru/7fde47ef
peaKuu OT TEOPETUYECKU BO3ZMOXKHOTO
23 CucremaTtu3zaius U 0000IICHHE 3HAHUN bubnuorexa [JOK
110 pasneiy https://m.edsoo.ru/08d4364¢
KonTtponbsHast pabora no Teme
84 "Kucnopoacoaepkaiiiue opraHu4eckue bubmmorexa [TOK
P " P P https://m.edsoo0.ru/42c6678e
COCTMHEHUS
AMUHBI: K1accuuKanus, CTpoeHUE
85 MOJIEKYI1, 001ast popMyIia, H30MepHs bubmmorexa [IOK
Yo PMYIIa, Iv) ’ https://m.edsoo.ru/efa7e6ca
HOMCHKJIaTypa U (U3NIECKUE CBOWCTBA
26 XuMHUECKUe CBOMCTBA alnu(paTHIecKux bubnnoreka [JOK
AMUHOB https://m.edsoo.ru/1bc5cf80
AHUWJIMH: CTPOECHNE aHUIINHA,
. bubnuorexa [JOK
87 0COOEHHOCTH XMMHYECKUX CBOMCTB
https://m.edsoo.ru/39cd21f1
aHWJIMHA
28 CriocoObI 1oy4YeHus U IpUMeHEeH e bubnnoreka [JOK
anu@aTuyecKux aMMHOB https://m.edsoo.ru/eal38763
AMMHOKHUCIOTBI: HOMEHKJIAaTypa U
29 uzomepus, (Pu3nuecKue CBOMCTBA. bubnmoreka [JOK
OTtnenbHbIC PEICTABUTENH O https://m.edsoo.ru/d1773e80
AMHUHOKHCIIOT
90 XUMHUYECKHE CBOMCTBA AMUHOKUCIIOT, UX bu6mmoreka [IOK

OMOJIOTHYECKOE 3HAUCHUE aMUHOKHUCIIOT.

https://m.edsoo.ru/77df705a




Cunres n TUAPOJIN3 IICIITUA0B

o1 benku kak npupoHbIE OJIUMEPDI; bubmumoreka [IOK
CTPYKTYpHI OEITKOB https://m.eds00.ru/429¢9899
. bubmmoreka [JOK
92 XUMHYECKUE CBOICTBA OEITKOB hitps:/m.cdsoo.ru/6237306d
A3oTcozeprKalie reTeporuKInIecKue
93 coem/IHerm. HyKJIeI/IH(I:BBIe KHUCJIOTHL: buGnnorexa LIOK
https://m.edsoo.ru/521d1431
COCTaB, CTPOEHHUE U OMOJIOTHYECKas! pOJIb
[IpakTuueckast padora Ne 4. Pemenue
94 AKCIIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnnoreka [JOK
"A30TCoepKaIle OpraHuYECKHUe https://m.edsoo.ru/8e3c02d1
coeuHeHus"
[TpakTuueckas pabota Ne 5. Pemenue
95 AKCIIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnnoreka [JOK
"Pacrio3HaBaHuEe OPraHUYECKUX https://m.edsoo.ru/bde3fdf6
coequHeHui"
KonTponbHas pabota mo Teme
96 "A3oTcoepKalie OpraHn4ecKue Bubmmorexa LHOK
" https://m.edsoo.ru/ce561bc7
COCTMHEHUS
OCHOBHBIE TOHATUS XUMHUH
97 BBICOKOMOJIEKYJIIPHBIX COCAMHEHUN U bubnnoreka [JOK
METOABI UX CUHTE3a —IIOJIMMEpU3as U https://m.edsoo.ru/7aa63ebd
MOJIMKOHICHC AU
08 IIimactmaccel. YTuianzanusa u bu6mmorexa [IOK
nepepaboTka MmiacTuka https://m.edsoo.ru/82242¢0f
99 DacToMephl: HaTypaJIbHBIN bubnmoreka [JOK
CHUHTETHYECKHE KaydyyKkH. Pe3uHa https://m.edsoo.ru/246103ec
100 Bounokna: HarypanbsHbIe, bubnmoreka [JOK




HNCKYCCTBCHHBIC, CUHTCTHUYCCKHC.
HOJII/IMepBI CIICHHUAJIbHOI'O Ha3HAYCHUA

[TpakTuueckas padora Ne 6. Pemenue

https://m.edsoo.ru/5963a601

bubmuorexa [JOK

101 1
3KcnepHMeHTaHBHHX SWIAR IO TEME " https://m.edsoo.ru/3aebd77a
Pacno3znaBanue miacTMacc 1 BOJIOKOH
O00011IeHIE U CUCTEMATHU3ALUS
102 W3yYEHHOI'0 MaTepuaia o TeMe 1 buGnnorexa LIOK
" Y p " https://m.edsoo.ru/6a22ble8
BricokoMonekyIsipHbIE COETMHEHUS
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne uudposbie
o/ Tema ypoka Beero Kontpoabnbie IIpakTnueckue o0pa3oBaTe/IbHBIE
padoThbI padoThI pecypenr

1 AtoMm. CoctaB aTOMHBIX sijiep. XUMUYECKUM 1 bubmmoreka [JOK
31eMeHT. M30Tonbl https://m.edsoo.ru/59c112ee

) CtpoeHue 3NeKTPOHHBIX 000JI0YEeK aTOMOB, 1 bubnnorexa [JOK
KBAaHTOBBIE YHUCIIA https://m.edsoo.ru/b4d9fffa

3 Knaccudukanms XuMHIeCKUX 3JIEMEHTOB (-, 1 bubnnorexa [JOK
p-, d-, f-31emenTshI) https://m.edsoo0.ru/61294af9

4 Pacnipenienenue 31eKTpOHOB 110 aTOMHBIM 1 Bbu6motreka [JOK
opouTansm https://m.edsoo.ru/f5f750fe
DNeKTpOHHbIE KOH(PUTYpaLlU aTOMOB

5 3neMeII{)TOB B OCHoiloni]II)/I BO30YX)IEHHOM 1 bubnuorexa [IOK

https://m.edsoo.ru/8149e846

COCTOSIHHH

6 DJEeKTPOHHBIE KOH(PUTypalluy HOHOB. 1 bubnmnoreka HOK
DNeKTpOOTPULIATETbHOCTh https://m.edsoo.ru/a0764b24
[Tepuonnueckuii 3akoH u [leprnonnueckas

7 cUcTeMa XMMHU4YeCKHUX 3yeMeHToB /. 1. 1 bu6mmoreka IIOK
MeHeneeBa, CBA3b C COBPEMEHHOU TEOPUEH https://m.edsoo.ru/16957¢01
CTPOEHHUSI ATOMOB
3aKOHOMEPHOCTH U3MEHEHHS CBOWCTB

g XUMUYECKUX DJIEMEHTOB M 00pa3yeMbIX UMHU | bubnuotexa [JOK
IIPOCTBIX U CJIIOXKHBIX BELIECTB 110 IPyIIIaM U https://m.edsoo.ru/f8468927
nepuoiam

9 CucreMmaruzanys 1 0000IIeHe 3HAHNUH 110 1 but6mmoreka [IOK




TEMC

Bunsl xumndeckoul cBs3u. MexaHu3MEI
00pa3oBaHMs KOBAJICHTHOM CBSI3H.

https://m.edsoo.ru/8fad2942

bubnunorexa LIOK

10
Bonopoanas cBsizb. MexMonekysipHbie https://m.edsoo.ru/5a8072af
B3aUMOJICUCTBU
BasieHTHOCTB 1 BaJieHTHBIE BO3MOXHOCTH
11 aToMOB. CBS3b JIEKTPOHHOU CTPYKTYPhI bubmorexa [IOK
' P TPYRIYP https://m.edsoo.ru/3d2¢a093
MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHHEM
12 [IpencraBneHuss 0 KOMIUIEKCHBIX bubnuoreka [IOK
COCIMHEHUSX: COCTaB U HOMEHKJIATYPa https://m.edsoo.ru/8c66bl12a
BemectBa MonekyasipHOTo 1
13 HEMOJIEKYJISIPHOTO CTpOEHUs. THIIBI bubnnorexa [JOK
KPHUCTAJUIMYECKUX PELIETOK U CBOMCTBA https://m.edsoo.ru/e167635b
BEILIECTB
14 [lonsATHE O IMCHEPCHBIX CUCTEMAX. bubmmoreka [JOK
[IpencraBnenue 0 KOJUIOMAHBIX PACTBOPaAx https://m.edsoo.ru/da2¢c70e4
HctrunHBIE pacTBOPHI: HACKIIIIEHHBIE U
15 HEHACHIIICHHBIC, PACTBOPUMOCTH bubmorexa HOK
Y p . https://m.edsoo.ru/e9ccdd8d
Kpucrannoruaparst
16 CriocoObI BEIpaKEHHS] KOHIIEHTPAITIH bubnnorexa [JOK
pacTBOpPOB https://m.edsoo.ru/328e653a
Pemrenue 3amau ¢ ucnosib30BaHUEM MOHATUH
17 "MaccoBas JOJId PaCTBOPEHHOIO BemecTsa" bubnmorexa [IOK
. P P . ’ https://m.edsoo.ru/785e0ab4
MOJISIpHAST KOHIICHTPAIIHSI
18 Knaccugukanus 1 HOMEHKIATypa bu6muoreka [JOK
HEOPTraHUYECKUX BELIECTB https://m.edsoo.ru/bf9e108d
19 CucreMaru3anus 1 0000IIeHNE 3HAHUH 110 bubmuoreka [{OK

TEMC

https://m.edsoo.ru/8d2c6a3a




Kontposbnas padota mo temam "CtpoeHue
aroma. [leproauueckuii 3aKOH U

bu6nmoreka [IOK
20 [lepuoanueckas cucteMa XUMHYECKUX
"o https://m.edsoo.ru/70a60aa4
anemenToB /. 1. Menneneesa", "Crpoenue
BeniecTBa. MHoroo0Opasue BeriecTs"
Knaccugukaius XuMHuecKux peakiuuii B
HEOPraHUYECKOW U OPraHUYECKON XUMUHU.
21 3aK0H COXpaHEHHS MACChI BEIECTB, 3aKOH bubnmorexa LIOK
P ’ https://m.edsoo0.ru/6335cdd2
COXPAHEHHUS U IPEBPALICHUS] SHEPTUU IPU
XUMHUYECKUX PEaKLHIX
7 Tennobie A3 (HEKTh XUMUUSCKUX PEAKIIHH. bubnnoreka [JOK
TepMoXuMHU4YeCcKHue ypaBHEHUs https://m.edsoo.ru/d1db86da
” Bbluncnenus no ypaBHEHUSAM XUMHUYECKUX Bbu6moteka [JOK
peakuuil 1 TEpPMOXUMHUYECKUM YPABHEHUSM https://m.edsoo.ru/87b13954
CKopocTh XMMHUYECKOH peakuuu, eé
24 3aBUCHUMOCTH OT Pa3JINYHBIX (DAKTOPOB.
Karanms u xatanuzaropsl
25 ['omoreHHsbIe U reTeporeHHbIE peakuu
ITpakTuyeckas padora Ne 1 mo teme "Bnusuue
26 a3JIMYHBIX (DAKTOPOB HA CKOPOCTh bubamorexa LOK
P . P " P https://m.edsoo.ru/1facaldl
XUMHYECKON pEeaKINH
7 O6patumbie 1 HEOOpATUMBIE PEAKITUH. bubmuoreka [IOK
XHWMHUYECKOE PAaBHOBECHE https://m.eds00.ru/30952f9b
[IpakTuueckas padora Ne 2 o reme "BrusiHue
28 a3JMYHBIX (DAKTOPOB Ha MOJIOKEHUE bubmmorexa LIOK
P P " https://m.edsoo.ru/3bf34el7
XUMHYECKOTO paBHOBECUS
79 OnexTponuTHueckas aucconuanus. CUibHbIE bubmuoteka [IOK

U cla0ble QJICKTPOJIUTHI. CrencHb

https://m.edsoo.ru/5f766bdf




Jucconnanmumn

Nonnoe npoussenenue Bojpl. Cpeaa BOJHBIX

bubnunorexa LIOK

30 acTBopoB. Bonopoansiit nokazarens (pH
P P HOPOA (pH) https://m.eds00.ru/3966ca89
pacTBopa
31 I'mpponus coseld. Peaknuu, nporekaronye B bubnuoreka [JOK
pacTBOpax dIEKTPOIUTOB https://m.edsoo.ru/09d5a9bd
[IpakTrueckas padota Ne 3 o Teme
32 "XUMHUYECKHE PEAKIINHU B PACTBOPAX bubnmorexa LHOK
P P P https://m.edsoo.ru/2e3daeb0
3JIEKTPOJIUTOB
13 OKHCIIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIINH. bubnmorexa [JOK
Baxwueliime oKucaIuTeau 1 BOCCTAHOBUTEIU https://m.eds00.1u/56226060
34 MeTto/ 371eKTPOHHOTO (3JIEKTOHHO-MOHHOT0) Bu6moteka [JOK
Oananca https://m.edsoo.ru/fb691387
35 DNEKTPOJIN3 PACTBOPOB U PACILIABOB BEILIECTB bubmmorexa [IOK
POJIHS pactBopos 1 p B https://m.edsoo.ru/93h97d2
36 Pemrenue 3amay pa3iInyHbBIX THUIIOB bubmorexa HOK
p https://m.edso0o0.ru/5a859d16
37 Pemrenue 3amau pa3nuyHbIX TUIIOB brbmmorexa [TOK
ladp https://m.edsoo.ru/5afa265d
18 Cucremaru3zanus u 0000IIEHUE 3HAHUM 110 bubmuoreka [IOK
Teme "XuMuueckue peakuun' https://m.edsoo.ru/c161eb85
39 KonTponbHas padbora no teme "Xumuueckue bubmuoreka [IOK
peakuun" https://m.edsoo.ru/a8a0a930
[Tonoxenue Hemeramios B [lepuoanueckoit
40 CUCTEME XMMHUYECKHUX 371eMeHToB /1. 1. bubnmnoreka [JOK
MenpeneeBa 1 0COOEHHOCTH CTPOSHUS UX https://m.edsoo.ru/8ca2dcad
aTomMoB. PU3NYECKHE CBONCTBA HEMETAJIIIOB
41 AnnoTponusi HeMeTaJlIoB (Ha mpuMmepe bubmuoteka [IOK




KHCJIOPOJIa, cepbl, hocdopa u yrieposia)

Bopopona: nonyuenue, pusndeckue u

https://m.edsoo.ru/ef92¢91c
bubnunoreka LIOK

42 .
XUMHYECKUE CBOMCTBA. [ 'uipuibl https://m.edsoo.ru/0aa8f613
["anmoreHsl: HAXOXKACHHUE B IPUPOJIC, CIIOCOOBI
43 NONy4YeHHs, GU3NIECKUE U XUMHUYECKHUE bubamorexa LOK
2, ’ https://m.edsoo.ru/4e223795
CBOICTBa
l"anorenoBonopoabl. Baxxkneiue
44 KHACJIOPOACOIEPKAIME COEANHEHUS bubmmorexa LOK
POACOACPKAL a https://m.edsoo.ru/6b3255¢6
rajJJoreHoB
JlaGopaTopHble U TPOMBIITUICHHBIC CITOCOOBI
bubnunoreka LIOK
45 noJtydeHus ranoreHoB. [Ipumenenue
. https://m.edsoo.ru/6971aca4
rajJlIor€HOB U UX COSIMHEHUN
[IpaxTnueckas padora Ne 4. Pemenue
bubnunoreka LIOK
46 AKCIICPUMEHTAIIbHBIX 337124 110 TEME
" " https://m.edsoo.ru/8b26fecd
T"ajmorensl
Kucnopon: nabopaTopHblie ¥ MPOMBIIITIEHHBIE
47 CIoCcOoOBI MOyUeHusl, Pu3nyecKue u bubmuoreka [IOK
xumuueckue cBoiictBa. O30H. [Ipumenenune https://m.edsoo.ru/c8abc36a
KHCJIOPOJIa U 030HA
bu6mmoteka IIOK
48 OKcHUABI U IEPOKCHUIBI
a1 P 8 https://m.edsoo.ru/5¢8816a0
49 Pemenue 3amay pa3sInuHBIX THIIOB bubmmorexa OK
ladp https://m.edso0.ru/2b6d8b4b
Cepa: Hax0XIE€HUE B IPUPOJIE, CITOCOOLI
50 HOJI': YEHUS (bmnqecmfe E XUMHUYECKHE bubnmorexa LHOK
2, ’ https://m.edsoo.ru/46afaecl6
CBOMWCTBa
bubmunoreka IHOK
51 CepoBoaopo, Cyabpuast 3

https://m.edsoo.ru/7¢875999




Kucnoponcoaepkaiiue CoeTMHEHUSI CEPHI.

bu6nmoreka [IOK

52
Oco0eHHOCTH CBOMCTB CEPHON KHCTIOTHI https://m.edsoo.ru/8cfa2548
[IpakTrueckas padota Ne 5. Permenue
53 JKCIEPUMEHTANIbHBIX 3aa4 110 Teme "Cepa u bubmmorexa LIOK
N P " 8 P https://m.edsoo.ru/0afb05e4
e€ coeIMHEeHUS
A30T: HaX0XICHHUE B TIPUPOJIC, CIIOCOOBI
54 MOJTyYEHUs q)nanecmll)e II/)I XUMUYECKHE bubmmorexa [IOK
2, ’ https://m.edsoo.ru/badd2255
CBOMCTBa. AMMUAK, HUTPU/IBI
55 Kucnoponconepskanue coeinHeHNs a3oTa. bubnuoreka [IOK
Oco0eHHOCTH CBOMCTB a30THOM KHCIIOTHI https://m.edsoo.ru/e2965afe
56 [Ipumenenue a3oTa U €ro COCIMHEHUM. bubnnorexa [JOK
A3oTHBIE yn0OpeHus https://m.edso0.ru/129£5059
dochop: HAXOKACHHUE B IPUPOJIC, CIIOCOOBI
dop pHp bubnunoreka LIOK
57 MoJTy4eHus1, GU3NYECKUE U XUMUYECKHE
2 https://m.edsoo.ru/9a6b43ec
cBorictBa. Dochuasl u hochun
58 Oxkcunsl hocdopa, pochopconepxarme bubnnorexa [JOK
kucioThl. Conmu hochopHO KUCTOTHI https://m.edsoo.ru/c7a2d429
59 [Tpumenenue dhocdopa u ero CoeTMHEHUN. bubnnorexa [JOK
dochopHbie ya1oOpeHus https://m.edso0.ru/a218070a
ITpakTryeckas pabora Ne 6. Pemenue
60 SKCIEPUMEHTAIIbHBIX 3aa4 1o Teme "A30T U brbmmorexa [TOK
p A " https://m.edsoo.ru/8175ac3f
dbocdop u Ux coeqMHEHUS
VYraepod: HaXOKIEeHHE B IPUPOJIE,
61 annof OIHBIE Moan)MKauﬁn'p(bquecxne u Bubmmorexa [IOK
P . ’ https://m.edsoo.ru/1eb1919e
XUMUYECKHUE CBOMCTBA, IPUMEHEHHE
6 Oxkcun yrinepona(Il), okcun yraepoga(IV), bubnmnoreka [JOK
YTOJbHAs KUCIIOTA U €€ CONN https://m.edsoo.ru/dba58adf
63 Pemenue 3aga4 pa3nuyHbIX TUIIOB bubnmnoreka [JOK




https://m.eds00.ru/6029b609

Kpemuuii: HaxoxJieHue B IPUpPOJE, CIIOCOObI

bu6nmoreka [IOK

64 HonzlqumI, (bU3HYECKUE U XUMUIECKHE https://m.edsoo.ra/143558ab
CBOICTBa
65 Oxcun kpemuusi(I1V), kpeMHueBast Kuciora, bubmmoreka [JOK
CHJIMKATBI https://m.edso0o.ru/3170e7bl
[IpumeHeHne KpeEMHHUS U €ro COCTMHEHUH. bubmorexa LIOK
66 S — https://m.edsoo.ru/393cdac0
’ ’ https://m.edsoo.ru/5823cefb
67 Pemenue 3agau pa3nuyHbIX TUIIOB buGnuorexa [IOK
https://m.edsoo0.ru/b624£801
68 Cucremaru3anus U 0000IICHUE 3HAHUM 10 bubnnorexa [JOK
teme "Hemeramanr" https://m.edso0o.ru/6e864db5
" " bubnuoreka [IOK
69 Kontponbnas padota no teme "HemeTanib hitps://m.cdsoo.ru/d0484¢76
70 AHanus pe3yabTaToB KOHTPOJIbHOM paboThI, bubmuoreka [IOK
KOPPEKIIUS OIIHO0K https://m.eds00.ru/2b7¢9510
[Tonoxenue meraiuios B Ilepuoanyeckoit
71 CHUCTEME XMMHUYECKUX DJIEMEHTOB. bubnuoreka [{OK
Oco0eHHOCTH CTPOEHUS DIEKTPOHHBIX https://m.eds00.1u/9839c16¢
000J109€K aTOMOB METaJJIOB
7 Oo6uue ¢puznyeckre CBOMCTBA METAIJIOB. bubmmnoreka HOK
[IpuMeHeHHe MeTaIOB B OBITY U TEXHHUKE https://m.edsoo.ru/51dac9d3
but6mmoreka [IOK
73 Crnnasel MetaiioB. Kopposust metanioB hitps://m.cdsoo.r/42b872¢3
74 Pemenue 3aiay pa3nuyHbIX TUIIOB Bubmmorexa [IOK
https://m.edsoo.ru/e3de37b6
75 DNEKTPOXUMHUYECKUHN P/l HAIPSIKEHUI bubnmnorexa [JOK




MeTauioB. O0IIMe COCOOBI MOTYyYEHUS
METAJIIIOB

OO6mras xapakTepucTuka MeTaJioB [A-rpynmsr
[Tepuonuueckoit CUCTEMbI XUMHUYECKHUX

https://m.edsoo.ru/94eb377a

76 ajeMeHTOB. HaTpuii u kanuii: moiaydeHue, bubmuorexa [[OK
(bU3MYEeCKre U XMMUYECKHUE CBONCTBA, https://m.edsoo.ru/e12c26b3
MIPUMEHEHHUE MPOCTHIX BEIIECTB U UX
COCIMHEHU I
O6mas xapakrepucTtuka MetamioB [1A-
rpynisl [leproanyeckoit cuctemsl

77 XUMHUYECKUX HJIEMEHTOB. Maruui u KajabLUn: bubnnoreka [JOK
MoJTy4eHHne, PU3NIECKUEe U XUMUIECKHE https://m.edsoo.ru/7c3e49c0
CBOMCTBA, MPUMEHEHHUE MTPOCTHIX BEIIECTB U
HUX COeOUHEHUN

N N bubnuoreka [{OK
78 JXécTtkocTb BOJBI U CLIOCOOBI €€ yCTpaHEHUS
https://m.edsoo.ru/c74bfaec9

79 AnroMuHuil: nony4yeHue, Gusndeckue u bu6nunorexa LIOK
XUMHUYECKHE CBOWCTBA, IPUMEHECHHE https://m.edsoo.ru/0e79b266
AmMdoTepHbIe CBONCTBA OKCHIA U THUIPOKCHUA

bu6mmoreka IIOK
80 AIFOMUHHUS, TUAPOKCOKOMILIEKCHI aTFOMUHMUS,
https://m.edsoo.ru/5d12d318
UX IPUMEHEHUE

81 Pemenue 3an1a4 pa3nuyHbIX TUIIOB
IIpakTryeckas pabora Ne 7. Pemenue

82 JKCIEPUMEHTA 3a7a4 110 Teme bubmmorexa LIOK

KCTICPUMEHTAJIBHBIX 3a71a4 110 TEM
" P " https://m.edsoo.ru/27a4af43
MeTtasibl TJIaBHBIX TIOATPYTIIT
OO01mas xapakTeprCcTUKa METANIOB TOOOYHBIX
. bubmuoreka [JOK
83 nonrpynn (b-rpynm) Iepuoauueckoii

CUCTEMBI XUMHNYCCKHX 3JICMCHTOB

https://m.edsoo.ru/610d7431




dusndyeckre ¥ XUMHUUECKHE CBOMCTBA XpoMa u

bu6nmoreka [IOK

84
€ro COCIMHEHUI, UX TPUMEHEHUE https://m.eds00.ru/991 1bef3
Baxwueiime coelMHEeHNs Maprasiia.
bubnunorexa LIOK
85 [TepmanranaT kajiusi, €ro OKUCIUTEIbHbIE
. https://m.eds00.ru/039d69¢8
CBOMCTBa
du3nUecKre 1 XUMUYECKHUE CBOMCTBA JKeje3a
86 U ero coequdenuii. [lomydenne u npuMeHeHne buGnuorexa [IOK
' Y P https://m.edsoo.ru/1b7f8741
CILIaBOB JKelIe3a
%7 du3nYecKre U XMMUYECKHUEe CBOMCTBA MEJIU U bubmuoreka [{OK
€€ COCIMHEHUI, UX IPUMEHECHHUE https://m.edsoo.ru/2bc0f954
dOu3nvecKkue U XUMUYECKHE CBOMCTBA IIUHKA U
88 €ro COSIMHEHUN, UX IPUMEHEHUE Bubmiorexa OK
’ p ' https://m.edsoo.ru/b1f2beal
'iapoKCOKOMITIEKCHI IIMHKA
[IpakTuueckas pabora Ne 8. Pemenue
bubnunoreka LIOK
89 SKCIEPUMEHTAIBHBIX 3a71a4 10 TEME
" " https://m.edsoo.ru/a6e352ea
MerTannbl TOOOYHBIX TOATPYIITT
90 Pemenue 3amay pa3sInyHBIX THIIOB bubmmorexa OK
p https://m.edso0o.ru/a8b83d83
01 O06001eHre U cucTeMaTr3alus U3y4eHHOTO bubmuoreka [IOK
MaTepuaia 1o reme "Meramsr” https://m.edsoo.ru/e91fe975
bu6mmoreka IIOK
92 Kontponbnas padota nmo teme "Mertanibr" 1
https://m.edsoo.ru/83f63ea3
03 AHanus pe3yabTaToB KOHTPOJIBHOM paboThI, bubmuoreka [JOK
KOppEeKIHs OIIMO0K https://m.edsoo.ru/9ebff2fd
Ponp xumun B o0ecrieueHuN yCTOUYHUBOTO
94 a3BUTHA UenoBedecTBa. [IoHATHE 0 HAyIHBIX bubmmorexa [IOK
P ) Y https://m.edsoo.ru/080fe1{0
METO/IaX UCCIICOBAHMS BEIIECTB
95 Hay4nble IpuHIKIIBI OpraHU3auu bubmuotexa [IOK




XUMHYECKOTO MPOU3BOJICTBA.
[TpoMbIeHHbIe CTIOCOOBI TOTYYSHUS
Ba)KHEHUIIINX BEIIECTB

https://m.edsoo.ru/2e45a44f

96 XHUMHUYECKOE 3arpsi3HEHUE OKPYKaroIen | bubmmoreka [JOK
Cpelbl U €ro NOCIEICTBUS https://m.edsoo.ru/9f11bf51
97 XuMus U 310pOBbE ueoBeka. JlekapcTBeHHbIE 1 Bbu6mmotexa [JOK
cpencTBa https://m.edsoo.ru/a6552721
08 Xumust nuiy. Poiib XuMuu B 00eCIieueHUH 1 bubnuoreka [IOK
MUIIEBON O€30MaCHOCTH https://m.edsoo.ru/1f7b5bd2
99 KocMmeTrnueckue u napdroMepHbie CpeAcTBa. 1 bubnmorexa [JOK
berToBas xumust https://m.edsoo.ru/da42d5a9
Xumus B CTPOUTENBCTBE. BakHene
100 CTPOMUTENbHBIE U KOHCTPYKIIMOHHbIE 1 bubmorexa LIOK
https://m.eds00.ru/61e69003
MaTepuabl
101 Xumus B CEeIbCKOM X03siicTBe. OpraHndecKue | bubnnoreka [JOK
1 MUHEpaJbHbIE y100pEHUS https://m.edsoo.ru/fd39587d
102 Cucremaru3anus U 0000IICHUE 3HAHUM 110 1 bubnuoreka [{OK
TEME https://m.eds00.ru/db979¢70
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




ITPOBEPAEMBIE HA EI'D 110 XUMHUU TPEBOBAHUA K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OFPA3OBATEJIbHOM
IMPOI'PAMMBI CPEIHEI'O OBIIEI'O OBPA3OBAHMUSA

Kon
NMpPoBePSIEMOro
TpeOOBaHUSA

HpOBepﬂeMLIe Tpeﬁ()BaHI/IH K IPE€AMETHBIM pe3yjbTaTaM OCBOCHUSA OCHOBHOM
06pa30BaTeJ’[LHOﬁ NmporpaMMmabl CpeaHET0 oﬁmero 06pa30BaHI/Iﬂ

1

BJ'IaIleHI/IC CHCTEMOM XMMHYCCKUX 3HaHHﬁ, KOTOpasa BKIOYaCT:

1.1

1.2

OCHOBOIIOJIATAIOIIME  TMOHATHUS  (XMMHYECKHUH  SJEMEHT, aToOM, H30TOIIbI,
9JICKTpOHHAsT O000JI0YKa aroMma, S-, p-, d-dJIEKTPOHHBIE OpPOUTATM aTOMOB,
OCHOBHOE M BO30YXAEHHOE COCTOSHHE aTOMa, WOH, MOJEKYJa, BaJCHTHOCTH,
AJIEKTPOOTPHUIIATEIILHOCTD, CTETIEHh OKUCJICHUS, XUMUYECKasl CBS3b (G- U T-CBS3b,
KpaTHBIE CBSI31), THOPUIN3AINSA aTOMHBIX OpOUTANICH, KPUCTANTNYECKAsT peméTKa,
MOJIb, MOJISIPHAs Macca, MOJISIPHBIM 00BEM, MOJISIpHAs KOHIIEHTpAIUs, PacTBOPBI
(MCTHUHHBIC, IUCIIEPCHBIE CHUCTEMBI), KPHUCTAJJIOTUIPATHI, YIJIEPOIHBIA CKEJIET,
GyHKIIMOHATBHAS TPYIIA, PaJAUKal, H30MEPhI, CTPYKTYpHAsT (GopMylia, U30MEPHS
(cTpykTypHas, reomeTrpuyeckas (IUC-, TPAHCU30MEpHUs), TOMOJIOTHMYECKUN psf,
TOMOJIOTH, YTJEBOJIOPOJAbI, KHUCIOPOA- U  a30TCOJAEpKAIlMe COEIUHEHUS,
OMOJIOTUYECKH aKTHBHBIC BemIecTBa (YIJIEBOABI, JKUPBI, OEIKH), MOHOMED,
MOJIUMEP, CTPYKTYpPHOE 3BEHO, BBICOKOMOJICKYJISPHBIE COCIWHEHUS, KPEKHUHT,
pUGOPMUHT, TUIBI XUMHYECKHX PEAKIMH (OKUCIUTEIHbHO-BOCCTAHOBUTEIBHBIE,
9K30- U JHIOTEPMHUYECKHE, PEaKlMd MOHHOTO OOMEHa, TOMO- M Te€TepPOreHHbIE,
oOpaTuMble H  HEOOpaTUMBIE), PACTBOP, DJICKTPOJUTHI, HEIIEKTPOJHUTHI,
ANEKTPOJIUTUYECKAs ~ JUCCOLMALMS, CTENEeHb  JUCCOIMAIlUU,  OKHUCIUTEINb,
BOCCTAHOBUTENb, DSJIEKTPOJIM3, CKOPOCTh XUMHYECKON pEaKUuu, XUMHUYECKOE

paBHOBECHE)

TEOPHH U 3aKOHBI (TEOpUs XMMUYECKOTO CTPOEHHS] OpraHMYeCKUX BemecTB A.M.
bytiiepoBa, Teopus 3JIEKTPOIUTHYECKOM auccouumanuu, llepuoanuecknii 3akoH
J.W1. MenneneeBa, 3aKOH COXPAHEHHUS MaccChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKHUIT
A3BIK XUMHWH, MHUPOBO33PCHYCCKHUEC 3HAHUA, JICKAIIUEC B OCHOBEC ITOHHUMAHUA
IPUYUHHOCTY M CUCTEMHOCTM  XMMHMYECKHUX  SBJIEHUH, COBPEMEHHBIE
IPEJICTaBICHUsT O CTPOCHHMM BEIIECTBA HAa AaTOMHOM, MOJIEKYJISPHOM H

HAaJMOJIEKYJIIPHOM YPOBHSX

1.3

MNpEaACTaBICHHUA O MCXaHH3MaX XHUMHYCCKUX peakunﬁ, TEPMOIUHAMHUYCCKUX U
KMHCTHYCCKHUX 3aKOHOMCPHOCTAX HX MNPOTCKAHHA, O XMMHYECCKOM PAaBHOBECHU,

AUCIICPCHBIX CUCTECMAX

1.4

(dhaKkTOIOTUYECKHE CBEACHUS O CBOMCTBAx, COCTaBe, MOJYyYEHUH W O€30MMacHOM
MCIOJIb30BaHNHY BOKHEHIIINX HEOPTAHUUYECKUX M OPTAaHUYECKUX BEIIECTB B OBITY U

HpaKTI/I‘ICCKOﬁ JACATCIIbHOCTH 4YCJIIOBCKA




1.5

o0mue Hay4yHble MPUHIUMNBI XUMHYECKOTO0 IPOU3BOJACTBA (HA TMpUMepe

IPOM3BOJICTBA CEPHOI KHCIOTHI, aMMHUAKa, METaHOJIa, IEpepadOTKU HEPTH)

CdopMUpOBaHHOCTH YMECHHIA BBISBIISTH:

2.1

2.2

3.1

3.2

XAapPaKTCPHBIC TIIPU3HAKK W B3aNUMOCBA3bL HU3YYCHHBIX HOH;ITI/IP'I, MMPUMCHATH
COOTBETCTBYIOIIMEC IMOHATHA IIPU OIMMCAHUN CTPOCHUS U CBOMCTB HCOPIraHUYCCKUX

N OPpraHn4€CKUX BCIICCTB U UX npeBpameHI/Iﬁ

B3aMMOCBSI3b XMMHUYECKHX 3HAHMH C TOHATHUSAMH M TPEJACTaBICHUSMU APYTHX
MpeaAMETOB Il 00Jiee OCO3HAHHOTO IOHUMAaHUS W OOBSICHEHHS CYIIHOCTH
MaTepHaIbHOTO €IMHCTBA MHUPA

CdopMUpOBaHHOCTH YMEHHSI HCIIOJIb30BATh:

HauMEHOBaHUS XUMHAYECKUX coeUHEHUH MEXIYHApPOIHOTO coro3a
TEOPETHUUYECKOM U TMPHUKIATHON XUMHUU WM TPHUBUAIBHBIC HA3BaHUS BEIECTB,
OTHOCSIIIMXCS K M3YyYEHHBIM KJlacCaM OPraHMYECKUX U HEOPraHUYEeCKHX
COCIUHEHUN

XUMHUYECKYI0 CHUMBOIIMKY JUIsl COCTaBlIeHUS (OPMYJT HEOPraHMYECKHX BEIECTB,
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX)

(bopMyJT OpraHUYECKUX BEIIECTB

CdopMupoBaHHOCTH YMEHHSI KJIACCU(DUITUPOBATS:

4.1

HCOPTraHNMYCCKUC BEHICCTBA, CAMOCTOATCIIbBHO BI>I6I/IpaTB OCHOBAHHS U KPUTCPHUU IJIA

KJ'[aCCI/I(l)I/IKaIII/H/I N3y4aCMbIX XUMUYCCKUX 00BEKTOB

4.2

OpPraHnv4cCKrUC BCIICCTBA, CaAMOCTOATCIIBHO BI)I6I/IpaTI) OCHOBAHHUA U KPUTCPHUU I

KJ'[aCCI/I(l)I/IKaIII/H/I N3y4aCMbIX XUMUYCCKUX 00BEKTOB

4.3

M0 Pa3IMYHbIM IPU3HAKaM (YHCIIy U COCTaBy PEArupyIOIIMX BELIECTB, TEMJIOBOMY
3pQexTy peakiuu, U3MEHEHHMIO CTENeHEH OKHUCIEHHUs 3JIEMEHTOB, OOpaTMMOCTH

pe€akuuu, y49aCTuro KaTEU'II/BaTOpa)

CdopMUpOBaHHOCTH YMEHHSI XapaKTepU30BaTh AJIEKTPOHHOE CTPOCHHE aTOMOB (B
OCHOBHOM U BO30Y>KIEHHOM COCTOSHUHM) M MOHOB XMMHUYECKUX 3JIEMEHTOB 1 — 4
nepuonoB Ilepuommueckoit cucremsl [[.MI. MennaeneeBa W HUX BaJICHTHBIE
BO3MOXKHOCTH, HCIIONB3ysl TOHATHS S-, p-, d-DIEKTPOHHBIE OpOWTaNH,

SHEPTCTUYICCKHUEC YPOBHU

7.1

C(I)OpMI/IpOBaHHOCTL YMCHUA O0OBICHATH 3aKOHOMCPHOCTU H3MCHCHU CBONCTB
XUMHUYCCKUX 3JICMCHTOB U O6pa3yeMLIX MMM COSIMHEHUM I10 rnepruoaam 1 rpymnram
C(I)OpMI/IpOBaHHOCTL YMCHUSA COCTABJIATH YpPABHCHHA XUMHUYCCKUX peaxunﬁ u
PacCKpbIBATh UX CYIIHOCTh:

OKHCIINTCIBHO-BOCCTAaHOBHUTCIbHBIX peaKuHﬁ nocpeaACTBOM COCTaBJICHUA

SJICKTPOHHOI'O OanaHca dTUX peaKuHﬁ




7.2

YPAaBHEHUsl PEAKLMKM pa3IMYHBIX THUIIOB; IIOJIHBIE M COKPALLEHHBIE YPaBHEHHUS
peakuuii HOHHOrO OOMEHa, YUUThIBasl YCIOBHSI, IPU KOTOPBIX 3TH PEAKLUU UAYT

JI0 KOHIIa

7.3

peaknui  TUOpONM3a, PEaKIUi  KOMIUIEKcooOpa3oBaHwsi  (HA  TpuUMepe

TUAPOKCOKOMIIJICKCOB IIUHKA U aJ'II-OMI/IHI/ISI)

8.1

CdopMupoBaHHOCTH YMEHHUS TOATBEPIKIATH:

Ha KOHKPETHBIX IIPUMEpaxX XapaKTEPp 3aBUCHUMOCTH peaKHHOHHOfI CIIOCOOHOCTH
OPraHu4YCCKUux COGI[I/IHGHI/Iﬁ OT KpaTHOCTHU M THIIA KOBaJICHTHOM CBS3H ((5- u T-
CBSISI/I), B3aUMHOT'O BJIMSHUSA ATOMOB M I'PyHIl aTOMOB B MOJICKYJIAaX, a TAKXE OT

0COOEHHOCTEN peanu3anuy pa3IudHbIX MEXaHU3MOB ITPOTEKAHUS peaKui

8.2

XapaKTCPHBIC XHUMHUYCCKUC CBOMCTBA BCIICCTB COOTBCTCTBYIOIMMHA

DKCIIEPUMEHTAMM U 3aIIUCSIMU YPABHEHUN XUMUYECKUX PEAKIUI

ChopMUpOBaHHOCTh YMEHHS XapaKTePU30BaTh COCTAB M BAXKHEHINNE CBOWCTBA
BEILECTB, NPUHAIIEKAIIMX K ONpPENeIEHHBIM KJaccaM U TpyliaM COEIUHEHHM
(mpocThle BeUIECTBAa, OKCHUJBI, THIPOKCHIBI, COJH; YIIEBOAOPOABI, IPOCTHIC
3UpPBI, COUPTHI, PEHOJBI, aTbJACTUIBI, KETOHBI, KAPOOHOBBIC KUCIIOTHI, CIOKHBIC

3UPBI, )KUAPBI, YIIICBObI, AMHHBI, AMHUHOKHCIIOTHI, OCIIKH )

10

ChopMupoBaHHOCTH yMEHUS MPOBOAUTH PACUETHI MO XMMUYECKHM (OpPMYyIaM H

YPaBHCHUAM XUMHUYCCKUX peaKHI/Iﬁ C UCIIOJIb30BAHUEM (1)I/ISI/II-ICCKI/IX BCJIMYHNH:

10.1

10.2
10.3
10.4
10.5

11

12

Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTa pEaKIUH, €CIU OJHO U3
MCXOIHBIX BEIIECTB JaHO B BHUJE PacTBOpa C OMpeAeNEHHOW MaccOBOW HOJei

pPacTBOPEHHOTO BEIECTBA UITU 1aHO B U30BITKE (MMEET MPUMECH)
MaccoOBOM WM 00BEMHOM O, BBIXO/Ia MPOAYKTA PEeaKIIMU
TEIUIOBOTO AP deKTa peakuui

00BEMHBIX OTHOIIICHUH Ta30B

M0 HAXOXKACHUIO XUMUYECKOH (hOPMYJIBI BEIIECTBA

Brnanenue cuctemMoil 3HaHHMH O METOAax HAayYHOI'0 IO3HAHUA SIBIICHUI npupoanl,
HCIIOJIB3YEMBIX B €CTCCTBCHHBIX HAayKaX W YMCHHEC NPUMCHATH 3TH 3HAHUA IIPU
SKCHICPUMCHTAJIIbHOM HCCIICAOBAHUU BCIICCTB U IJIA OOBSICHEHHS! XMMHYCCKUX
HBJ’IeHHfI, HMCIOIIUX MCCTO B IIPUPOJL, HpaKTI/IquKOﬁ ACATCIIBHOCTH YCJIIOBCKA U B

OBCEIHEBHOU KU3HU

CchopMHpOBaHHOCTh yMEHUsI NMPUMEHSTh (MCHOJb30BaTh) 3HAHUS O COCTaBe WU
CBOWCTBaX BEILIECTB Ui SKCIEPUMEHTAIbHONW MPOBEPKH THIIOTE3 OTHOCUTEIIHHO
3aKOHOMEPHOCTEH TMPOTEKaHUs XHUMHYECKHMX peakuuil W TMPOrHO3UPOBAHUS
BO3MOXHOCTEM HMX OCYIIECTBJIEHMS; CHCTEMHBIE XWUMHYECKUE 3HAHUSA I
OOBSCHEHUS W NPOTHO3UPOBAHMS SIBJICHUH, MMEIOIUX €CTECTBEHHOHAYYHYIO

NPUPOY; Ul MPUHSTHS TPAMOTHBIX PEUICHU MPOOJIeM B CUTYAIHsIX, CBSI3aHHBIX C




XUMUEN

13

14

15

CdopMUpoOBaHHOCTh  YMEHHUSI IUJIAHUPOBATh U MPOBOJUTH  XUMHYECKHIA
HKCIEPUMEHT (TIOJIy4EHHE U U3YYEHHE CBOMCTB HEOPraHUYECKUX U OPraHUYECKUX
BEUIECTB, KAYECTBEHHbIE pPEAKLUUU YIJIEBOAOPOAOB pa3JIMYHBIX KJIACCOB M
KHUCJIOPOJICO/IEPXKALMX OPraHUYECKUX BEIIECTB, PEHICHHE SKCIEPUMEHTAIbHbBIX
3aJa4 MO paCMO3HABAHMIO HEOPraHMYEeCKHMX M OpraHMYecKHX BEILECTB) C
coOuIr0/IeHHEeM TpaBUil 0e30MacHOr0 OOpaIIeHUs C BEIIECTBAMHU U JTaOOpaTOPHBIM
o0opynoBanueMm; (HOpMyIUpOBaTh €M  HUCCICIOBaHMSA, TNPEACTABIATh B
pa3inuuHoil dopMe pe3ynabTaThl IKCIIEPUMEHTA, aHAIM3UPOBATh U OICHUBATh HMX

AOCTOBCPHOCTH

ChopMHpOBaHHOCTh ~ YMEHHUS  OCYLIECTBIISATh  LIEJICHANPABICHHBIA  IMOUCK
XMUMHUYECKOW MH(OpMAU B Pa3ITUUHBIX UCTOUYHHMKAX (HaydHas U y4eOHO-Hay4dHas
JUTEpaTypa, CpEACTBa MaccoBOW uHpopMamuu, cerb HHTepHeT U japyrue),
KPUTHUYECKH aHaIM3MpOBaTh XUMUYECKYI0 HH(popmanuio, nepepabaTbiBaTh €€ U

HCIIO/IL30BaTh B COOTBETCTBHH C ITOCTaBJICHHOM yqe6H01“4 321,[[3.‘{6171

ChopMupoBaHHOCTh YMEHHSI IPOTHO3UPOBATh, AHATU3UPOBATh U OLICHUBATH
UHGOPMALIUIO C TIO3ULUNA SKOJIOTUYECKON 0e30MacHOCTH MOCIEICTBUI OBITOBOM U
IIPOM3BOJICTBEHHOH JEATEILHOCTH YEJIOBEKa, CB3aHHOW C repepabOTKOM BEILECTB;
c(OPMHUPOBAHHOCTh YMEHHH OCO3HABAaTh OMACHOCTh BO3JICHCTBUSI HA IKHBBIC
OpraHu3Mbl ONPENEIEHHBIX BEIIECTB, MOHMMAs CMBICH IOKa3aress MPeaeiIbHON
JOMyCTUMOW KOHIIEHTPAIlUY, U TIOSICHATH Ha MpPUMEpPax CIOCOObl YMEHBIICHUS U

NPEJOTBPALLEHUS UX BPEIHOTO BO3ACUCTBUS Ha OPraHU3M YeI0BEKa




INIEPEYEHD 9JIEMEHTOB COAEPKAHUS, IIPOBEPAEMBIX HA EI'D
O XUMHUun

Kox
1

1.1

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUSA

TeOpeTI/I‘leCKI/IC OCHOBBI XMMHH

Crpoenmne BemectBa. CoBpeMeHHass MOJENb CTPOCHHS aroma. PacrpeneneHue
OJICKTPOHOB IIO0 3HEPIreTUYCCKUM YPOBHSAM. KJIaCCI/I(i)I/IKaL[I/ISI XUMHUYCCKUX BJICMCHTOB.
OcoOeHHOCTH CTPOCHHSI JIHEPreTUUYECKUX YpPOBHEH aTroMoB (s-, p-, d-DIIEMEHTOB).
OcHOBHOE M BO30YXIEHHOE COCTOSIHHS aTOMOB. DJIGKTPOHHAsI KOH(HUTypalus aToma.

Banenrtnsie QJICKTPOHBI

[lepuonuueckas cucrema xumMuueckux snemeHtoB J[.M. MenpaeneeBa. ®dusnueckuit

cmeicit Ilepmonnueckoro 3akona JI.JMI. MenneneeBa. IlpuuuHbl M 3aKOHOMEPHOCTH

1.2 W3MEHEHUs CBOWCTB DJIEMEHTOB M HMX COCAMHEHUW MO0 TEpHOJaM W TpYIIIaM.
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB MPOCTHIX BELIESCTB, BOJAOPOIHBIX COCITUHEHUN,
BBICIIIUX OKCUJOB U THAPOKCUIOB
1.3 BanentHocTb. DnekTpooTpuriaTeabHOCTh. CTENEeHb OKUCICHUS
Buapl xumudeckoil CBs3M (KOBaJCHTHas, MOHHAs, METAJUIMYECKas, BOJOPOAHAS) H
14 MexaHu3Mbl e€ oOpasoBanus. MexXMOJNEKyIsIpHble B3auMojeicTBus. BemecTBa
' MOJICKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHMs. THIBl KPUCTAJUIMYECKUX PEIIETOK.
3aBHUCHMOCTh CBOMCTBA BEIIECTB OT TUIA KPUCTATUIMUECKON PEIIETKH
L5 Xumunyeckas peakuus. Knaccuduxanus XuMUYECKMX peaklMidi B HEOPraHMYEeCKOW u
. OpraHUYeCKON XMMHUH. 3aKOH COXPAaHEHHS MacChl BEILIECTB
1.6 CkopocTh peakium, e€ 3aBUCUMOCTh OT pa3UYHbIX (PaKTOpPOB
1.7 TemnoBsie A hekTh XUMUYECKUX peakiuil. TepMoxuMudeckue ypaBHEeHUs
18 OObpatumbie peaknuu. XUMHUYECKOe paBHOBecue. DakTOphl, BIUSIONINE HA COCTOSHUE
' xuMu4deckoro pasHosecus. [Ipunuun Jle [larense
DnexTponuTuueckas nucconnanus. CuibHbIe U cladble 31eKTpoiuThl. Cpea BOIHBIX
1.9 pacTBOpPOB BEILECTB: KHUCHAas, HeWTpanbHas, wieiaoyHad. CTeneHb IUCCOLUALUU.
Peakmun nonnoro ooMeHa
110 I'apponu3 coneii. MonHoe mnpoumsBenaeHue Boabl. Bomopomubii mokazatens (pH)
' pactBopa
CriocoObl  BBIpRKEHHUSI KOHIICHTPAIIUM PACTBOPOB: MaccoBasi JOJISI PAacTBOPEHHOTO
1.11 BEIIIECTBA, MOJISIpHAs KOHIEHTpalus. HachllleHHbIe W HEHACHIIECHHBIE PACTBOPHI,
pactBopuMocTh. Kpucrainoruaparsl
L12 OKHCIUTENTEHO-BOCCTAHOBUTENIbHBIC peakiiuu. [loBesieHne BemecTB B cpeaax ¢ pa3HbIM
' 3HaueHueM pH. MeToapl 2eKTpoHHOTO OanaHca
1.13 DNEeKTPOIN3 pacTBOPOB U PaCILUIaBOB COJIEH




OCHOBBI HEOPTAaHUYECKON XUMUU

2.1

Knaccupukanuss HeopraHmueckux coenvHeHuid. HomeHkIaTypa HEOPraHW4eCKUX

BCIICCTB

2.2

23

24

2.5

XUMHYECKHE CBONCTBA BAXKHEUIIUX METAIOB (HATpUM, KaJlui, KalblUWWA, MarHui,
QTIOMUHHMMA, LHWHK, XPOM, JeJe30, MeIb) W HuX coeauHeHud. OOmme CcrocoOsl
MOJy4YCHUSI METAJIIOB

XHWMHYECKHE CBOMCTBA BAXKHEWUIIMX HEMETAUIOB (TaJIOTEHOB, CEphbl, a30Ta, ¢ocdopa,
yriiepoia U KpeMHHS) U MX COCIMHEHHH (OKCHJIOB, KHCIOPOJICOACPKAIINX KHCIOT,
BOJIOPOJAHBIX COCIMHEHU )

['enernueckas cBsI3b HEOPTAHUYECKUX BEUIECTB, MPUHAJICKAIINX K PA3TUYHBIM
Kjaccam

WnenTudukaiys HeoOpraHu4eckux coequHeHnii. KauecTBeHHbIe peakiny Ha

HCOPraHNYCCKUC BCIICCTBA U NOHBI

OCHOBBI OPTraHNUYECKOM XUMUU

3.1

OCHOBHBIE TIOJIOKEHUSI TEOPHUH XUMHUYECKOTO CTPOCHHUS OPraHUYECKUX COCIUHEHUMN
A.M. bByrtnepoBa. VYriepoIHbIl CKeJleT OpPraHMYecKol MoJieKyibl. KpaTHocTb
XUMUYECKON CBS3U. S- M P-CBS3U. Sp3-, sp2-, sp-THOpuau3anuu opOuTaaeii aTOMOB
yriaepoga. 3aBUCUMOCTb CBOWCTB BEILECTB OT XMMHYECKOTO CTPOCHHUS MOJIEKYII.

I'omonoru. I'omonornueckuii psa. Mzomepust u u3omepsl

3.2

[Tonstre o pyHkIMOHANBHOU Tpymnne. OpueHTauoHHbIE 3D PEKTh 3aMecTUuTENEN

3.3

[IpencraBnenre o  KiIaccUPUKalMM  OpraHWYecKux  BemlecTB. HomeHkiaTypa
OpPraHMYECKUX COEJMHEHUH (cucTeMaTH4ecKasl) U TPUBHUAJIbHBIE HA3BAHUS BaXKHEHIINX

HpeﬂCTaBHTCHeﬁ KJIaCCOB OPraHNYCCKHNX BCUICCTB

3.4

3.5

CBO6OI[HOpaI[I/IKaJ'IBHBII\;I U HOHHBIM MEXaHU3MBI PCaKIuu. [TonsTue o HYKJIGO(I)I/IJ'IG n

anektpoduie. [lpaBuno MapkoBHukoBa. [Ipasuio 3aiinieBa

Ankanbl. XHMMHYECKHME CBOMCTBA aJKAaHOB: TaJOT€HUPOBAHME, AETUJIPUPOBAHUE,
TEPMUYECKOE DPA3JI0KEHHUE, KPEKUHT, h3omepusanusi, ropenue. llomydyenue ankaHoB.
Huxnoankanpl. Crnenuduka CBOWCTB IUKJIOATKAHOB C MajbiM pPa3MepOM IHKIIA.

PeaKHI/II/I OPHUCOCAUHCHHA U paJJUKAJIBHOTO 3aMCIICHHA

3.6

3.7

3.8

AnkeHpl. XWUMHWYECKHE CBOWCTBA: pEaKIMU TMPUCOSAUHEHUs (TaJIOTeHHpPOBAHUE,
THAPUPOBAHUE, TUIAPOTAJOTEHUPOBAHUE, THUIpATAIUs), TOPEHUS, OKHCIEHUS U
nonuMepu3aui. [IpoMpllieHHbIE U Ta00OpaTOPHBIE CIIOCOOBI TOTYUYEHHS ATKEHOB
Ankanuensl. XHUMHMUYECKHME CBOMCTBAa  aJlKaJWEHOB: pEAKIMU MPHUCOCIUHEHUS
(rugpupoBaHHe, TaJOTEHHUPOBAHUE), TOpPEHHS U moJuMmepusanuu. I[lomyueHue
ANKaJUEHOB

AnkuHbl. XUMHYECKHE CBOWCTBA: pEAKIMH MPHCOSANHEHUS (TaJOT€HUPOBAHHE,

THUAPUPOBAaHUE, TUApATalus, TUIPOTraJOTEHUPOBAHUE) KaK CIOCO0 TMOJy4YeHHs




MIOJIMMEPOB U APYIUX MOJIE3HBIX NPONYKTOB. Peaknuu 3amenienus. ['openue aneruieHa
KaK MCTOYHUK BBICOKOTEMIIEPATyPHOIO IUIAMEHU JUIsl CBAPKM U PE3KU METaJUIOB.

HpI/IMeHeHI/Ie allCTHUJICHA

3.9

Apenbl. XMMHUYECKHE CBOWCTBa OC€H30/1a: pEaKkUUH 3IEKTPOGUIBHOTO 3aMEIlEHHS,
pUcoeIUHEeHNs (TMIpUpOBaHue, rajoreHupoBanue). Peakmus ropenus. OcobeHHOCTH
XMUMUYECKUX CBOWCTB TOdyosa. Ilomydyenue Oenzona. OCOOEHHOCTH XMMHUYECKHX
cBoiicTB cruposa. [lonmumepuzanusi cruposa. CrocoObl MONyd4eHUs W NPUMEHEHUE

ApOMATHYCCKUX YTIJICBOAOPOOOB

3.10

Cnuptel.  IlpenenbHble  OQHOATOMHBIE  CHUPTBL. ~ XHMMHUYECKHME  CBOICTBa:
B3aUMOJICHICTBHE C HaTPUEM KakK CIIOCOO YyCTAHOBJICHHS HAJIWYMsI TMIPOKCOIPYIIIBI, C
raJJOr€HOBOJIOPOJIaMM  KaK  CHoco0  MOJNy4eHUs  pacTBOpUTENed, BHYTpU- U
MEXMOJIEKYJIsIpHas aeruaparanus. Peaknus ropenus. [lomydeHume stanosa: peakuus
OpOXXEHHsI TJIOKO3bl, THApATalMs OSTWICHA. OTHICHIVIMKONb M TIHLEPUH Kak

npeaACTaBUTCIU MMPCACIbHBIX MHOI'OATOMHBIX CIIMPTOB

3.11

@enon. XuMudeckne cBoicTBa (eHona (peakiuu C HaTpueM, THAPOKCHUIOM HATpHs,

opomom). [Tonyuyenue denona

3.12

Anpaerunpl. XHMHYECKHME CBOMCTBA MPEIEIbHBIX aJIbJIETUAOB: THUAPUPOBAHUE;
KaueCTBEHHbIC PEaKIMU Ha KapOOHHWIIbHYIO TPYMIy (peaklus «CepeOpsHOro 3epKajay,
B3aumozeiicteue ¢ ruapokcuaoM meau (II). Tlomyuenue mnpenenbHBIX albJIETHIOB:
OKHCJICHUE CIUPTOB, THUApATAIMS aleTHICHA. AIIETOH KaK MPEICTaBUTENIb KETOHOB.

OcobeHHOCTH pCaKu OKUCIICHUS allCTOHA

3.13

KapOoHoBbie  KHCIOTBI. XHUMHYECKHE CBOWCTBA MPEAEIBHBIX  OJHOOCHOBHBIX
KapOOHOBBIX KUCIOT. OCOOCHHOCTH XHMHUYECKUX CBOWCTB MYpPaBbUHON KHCIOTHI
[TonydyeHue mpenenbHBIX OJHOOCHOBHBIX KAapOOHOBBIX KHCJIOT: OKHCIIEHHE AalIKaHOB,
AJKEHOB, MEPBUYHBIX CIHUPTOB, ANbIACTHAOB. BhICIIME mpeneibHble W HEMPEAEIbHbIE

KapOOHOBBIE KHUCIOTHI

3.14

Crnoxuble 3¢upel u xupbl. CriocoObl MONMy4eHHsI CIOKHBIX 3¢upoB. OOpaTUMOCTh
peakuuu 3tepudukanuu. [Ipumenenne cioxHbIX 3(UPOB B MUIIEBON U MapProMepHOH
MPOMBIIIICHHOCTH. JKHUpBI KaK CIOXKHBIE 3(UPBI TIUIEPUHA U BBICHIMX KapOOHOBBIX
KUCIOT. XMMHUUYECKHE CBOWMCTBA KUPOB: THIIPUPOBAHMUE, OKUCIEHHE. [ 'maponus, wumum
OMBUICHHE, >KUPOB Kak CHOCOO TPOMBIIUIEHHOTO IMOJIYyYEHHUS COJed BBICIINX

Kap6OHOBBIX KUCIOT. MBIIIA KaK COJIM BBICIIHNX Kap6OHOBBIX KHUCJIOT

3.15

XWUMUYECKUE CBOWCTBA TUIFOKO3bI: PEAKIMM C YYACTHEM CHHUPTOBBIX W aJbJECTUIHON
Tpynn M MOJIOYHOKUCHOe Opokenue. [IpumeHeHHe TUIIIOKO3bI, €€ 3HaueHue B
JKU3HEEATEIHbHOCTH OpraHusma. Jucaxapupr: caxaposa, MaJibTo3a.
BoccranaBnuBaronme 1 HEBOCCTaHABIMBAIOIIME caxapuibl. [ Maponn3 qucaxapuios.
[Tonucaxapuasr: Kpaxmai, ruKoreH. CTpoeHne MaKpOMOJIEKYJT KpaxMalia, TIIMKOTeHA U

LesuIron03el. PU3MUECKUE CBOMCTBA KpaxMmasla M LEJUII0JI03bl. XMMHUYECKUE CBOMCTBA




Kpaxmaja: THJIpOJu3, KAayeCTBEHHAs peaklus C HOAOM. XHUMHUYECKHE CBOWCTBA
LEJTIOJIO3bI: THAPOJIN3, MoJyueHre 3(upoB 1eiutroso3sl. [loHsaTHe 00 MCKYCCTBEHHBIX

BOJIOKHAX (BHCKO3a, alleTaTHBIN MIEK)

3.16

AMuHBI. AMUHBI KaK OpraHUYECKHUE OCHOBAHUS: PEAKIIMH C BOJIOM, KUCIOTaMU, PEaKIIUs
ropeHus. AHWIMH KaK MPeJACTaBUTEIb apOMaTHYECKUX aMUHOB. XMMHUYECKHUE CBOMCTBA
aHWJIMHA: B3aUMOJCHCTBUE C KHUCJIOTaMH, OpOMHOM BOaOH, OokucieHue. [lomydeHue
aMUHOB  QJKUJIUPOBAHMEM aMMHAKa © BOCCTAHOBJIEHHUEM HUTPOIPOU3BOIHBIX

YIJIEBOJIOPO/IOB

3.17

3.18

3.19

AMUHOKHCIOTBI W OelnKku. AMHHOKHCIOTHI Kak aM(OTEpHbIE OpraHHYECKUE
coequHeHnsi. OCHOBHBIE aMHUHOKHUCIIOTHI, 00pa3yroiue Oenku. XUMUYECKHe CBOMCTBa
OENKOB: THAPOIU3, ACHATypallusl, KAYeCTBEHHbIE (LIBETHBIC) PEaKIU HA OENKH
CrpoeHue u CTpyKTypa MOJIUMEPOB. 3aBUCUMOCTb CBOMCTB IMOJIMMEPOB OT CTPOECHUS
Mousiekyd. OCHOBHBIE CHOCOOBI TOJIyYE€HHS BBICOKOMOJEKYISPHBIX COEIUHEHUM:
peaKIy MOJMMEPHU3ALNK U MOTUKOHAeH cauu. Kinaccudukaiys BOJIOKOH
Wnentudukarus opraHndecKuX COSIMHEHUH. Pemienne sKcriepruMeHTaIbHbBIX 3a/1a4 Ha

pacro3HaBaHUE OPraHUYECKUX BEIICCTB

3.20

I'eneTmueckas CBA3b MCXKY KiIacCaMU OpPraHU4YCCKUX COGI[I/IHGHI/Iﬁ

XUMHUS U )KU3Hb

4.1

XuMmus B oBceHEBHOM *u3HU. [IpaBuia Oe3omacHol paboThl ¢ €AKUMU, TOPIOYUMH U

TOKCHYHBIMH BCUICCTBAMU, CPEACTBAMU OBITOBOI XUMUH

4.2

4.3

4.4

XUMHUS ¥ 310pOBbE. XUMHS B MEOUIMHE. XUMHS U CEIbCKOE XO35AWCTBO. XHUMHS B
MIPOMBIIIIEHHOCTH. XUMHUSI U DHEPreTHKa: MPUPOIHBIA U MOMYyTHBIN He()TIHON rasbl, UX
cocTaB W wucrnonb3oBaHue. CoctaB HepTH U e€ mepepaboTka (MIPUPOTHBIE MCTOYHHKHU
YTJIEBOIOPOIOB)

XUMHSIT M IKOJOrus. XHMHUYECKOE 3arpsi3HEHHE OKpYy)Karolled cpeapl U €ro
nocneAcTsus. OxpaHa ruapocdepsl, MOUBBI, arMocdepbl, Quopbl U (ayHbl OT
XUMUYECKOro  3arpsisHeHus. [IpoOimemMa OTXOMOB W TMOOOYHBIX  MPOAYKTOB.

AJ'ILTCpHaTI/IBHBIC HNCTOYHHKH SHCPIrUU

OO6mue mpencTaBiIeHHs O MPOMBIIIIEHHBIX CIIOCO0aX MOMyUeHUsI XUMHUECKHUX BEIIECTB
(Ha TpuMepe TMPOM3BOACTBA aMMHAaKa, CEPHOW KHCIOTHI). Y€pHas u I1[BETHas
Metauryprusi. CTeKJI0O W CWIMKaTHas  MPOMBIIUICHHOCTh.  [IpoMbIuieHHas

opranndeckas xuMus. CbIpb€ JUIsl OPraHMYECKOUW MPOMBIIIIIEHHOCTH

Tunbl pac4€THBIX 33724

5.1

Pacuétsl Macchl BenjecTBa win 00bEMa ra30B 0 U3BECTHOMY KOJIMYECTBY BEIIECTBA,

MaccCe Uik O6’BéMy OIHOTI'0 U3 YHaCTBYIOIINUX B PCAKIIUH BCUICCTB

5.2

Pacuéts TemoBoro s dexra peakuu
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Pacuérbl 00bEMHBIX OTHOIICHUH Ta30B MPH XUMHUYECKHX PEaKIUAX

Pacuéter macchl (00bE€Ma, KOTMUYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, ECIIH OJTHO U3

> BEIIECTB JIaHO B H30BITKE (MMEET IPUMECH)
55 Pacuéter MmaccoBoit mim 00BEMHOMN JOTM BBIX0/IA MPOAYKTA PEAKIINH OT TEOPETUICCKU
' BO3MOKHOI'O
Pacuéter macchl (00bE€Ma, KOMUYECTBA BEIIECTBA) MPOAYKTA PEAKIINH, €CITH OJTHO U3
5.6 BEILIECTB JJaHO B BUJIE PACTBOPA C ONPEAEIEHHON MAaCCOBOM JOJIEH PACTBOPEHHOTO
BEILIECTBA
57 Pacuétel ¢ ncnonap30BaHNEM MOHITHI «MAaCcCOBast TOJIS», «MOJIAPHAsl KOHLIEHTPALUsD,
' «pacTBOPUMOCTB
58 HaxoxneHnue MonekysipHOil opMyITbl OpraHMYECKOro BEIIECTBA 0 €ro MJIOTHOCTH U

MAaCCOBBIM OOJIAM 3JICMCHTOB, BXOAAIIUX B €ro COCTAaB, WX IO MPOAYKTAM CropaHusd




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V1A YHEHUKA

* Xumus; 10 kinace. yrinyonennoe ooyuenue Epemun B.B., Ky3smenko H.E.,
Tepenun B.U. u np.; nox penakuueii Jlyanna B.B. O0mectBo ¢
OrpaHUYEHHON OTBETCTBEHHOCTHIO «IPODA»; AKLIMOHEPHOE 00IIECTBO
«3narensctBo «IIpocBemenue»

» Xumus; 11 knacc. yriry6iaennoe ooyuenue Epemun B.B., Ky3emenko H.E.,
Hpo3noB A.A., u ap.; nox peaakuueit Jlynuna B.B. O6miectBo ¢
OTPaHUYCHHOU OTBETCTBEHHOCTHIO «JIPODAY; AKIIMOHEpHOE 0OIIIECTBO

«M3narenbcTBO «lIpocBenienne»

METOANYECKHUE MATEPHAJIbBI 1JIAA YUUTEJIA

e Xumus. 10-11 xnacc. [IpodunbHeiil ypoBens. Kuura nns yuurens. B 2
yacTax - ['abpuensu O.C., JIsicoBa I'.I'., Benenckas A.l'.

e Xumus B popmynax. 8-11 kiaccel. CipaBouHbie MaTepuadis - FMiBanos B.I'.,
I'ea O.H.

e Xumus. 10-11 knacesl. Iunaktuueckue marepuainsl - Kopomenko A.C.,

Nganosa P.I"., Jlo6potun /I.1O.

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI
HUHTEPHET

VYpox (POIII) https://resh.edu.ru

VYpok (Hcnopran) https://nsportal.ru

(AKmnacc) https://www.yaklass.ru

Buneoypox (MHTEPYPOK): https://interneturok.ru
[Ipesenranus (Mudoypok) https://infourok.ru
bu6mmoreka [{OK https://m.edsoo.ru



Pemry EI'D: https://ege.sdamgia.ru/
VYpox : https://urok. Isept.ru

VYpok, npezertanun:https://multiurok.ru
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