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HOACHUTEJBHASA 3AIIUCKA

PabGouass mporpamma mo XMMHHM Ha YpOBHE cCpeaHero oOmiero oOpa3oBaHUs
paspabotana Ha ocHOoBe DenepanmpHOTO 3akoHA OT 29.12.2012 Ne 273-®3 «O6
oOpazoBanun B Poccuiickoit ®enepanuu», TpeOOBaHHWW K pe3yJbTaTaM OCBOCHHS
denepanbHOlt 00pa3oBaTelbHOM MporpamMmbl cpenHero obmiero oOpazoBanusi(DOII
COO), mnpencraBineHHbIX B DeAepaqbHOM TOCYJapCTBEHHOM 00pa30BaTEIbHOM
cranaapre COO, ¢ yuérom Konuenmuu npemnojjaBanus y4eOHOTo npeaMera « XuMush B
oOpa3zoBaTenbHbIX opranu3anusx Poccuiickoii denepaiiuu, peanu3yroluX OCHOBHBIC
oOpa3oBaTeNIbHbIE MPOrpaMMbl, U OCHOBHBIX TOJIOKeHHH «CTparerun pa3BUTHUS
Bocriutanusi B Poccuiickoit ®Denepanuu Ha niepuon jao 2025 roma» (Pacmopsixenue
[IpaBurenscTBa PD o1 29.05. 2015 Ne 996 - p.).

XuMusi Ha YpOBHE YIUIYOJIEHHOIO M3Y4YEHHUsI 3aHUMAeT BaXKHOE MECTO B CUCTEME
€CTEeCTBEHHO-HAy4YHOro 00pa3oBanus ydammxcs 10—-11 knaccoB. M3ydeHue npenmera,
peanuzyeMoe B YCI0BUIX JudPepeHIIMPOBAHHOTO, MPO(UIBHOTO 00y4YeHUsI, TPU3BAHO
obecreunTh 00111e00pa30BaTEeIbHYI0 U OOIIEKYJIbTYPHYIO TMOJTOTOBKY BBIITYCKHUKOB
IIKOJIbI, HEOOXOAUMYIO ISl aJlalTallii X K OBICTPO MEHSIIOUIUMCS YCIOBUSIM JKU3HU B
colmyMme, a TakkKe I NPOJ0JDKEHUST 00yUeHUs] B OpraHu3alusaX NpodeccuoHaIbHOTro
00pa3oBaHuUsl, B KOTOPHIX XUMHUS SABISETCA OJHON U3 MPUOPUTETHBIX TUCIUIUINH.

B nporpamme mo xuMuu HazHadeHUE MpeaAMeTa «XUMHS MOIydaeT MOoapOOHYIO
MHTEPIIPETALMIO B COOTBETCTBUU C OCHOBoMoJararomumu nonoxenusmu ®I'OC COO
0 B3aMMOOOYCIIOBJICHHOCTH II€JICH, COJIepIKaHUsl, Pe3yJIbTaTOB 00yUeHUs U TpeOOBAHMIA
K YPOBHIO MOATOTOBKH BBITYCKHUKOB. CBHIETEIHCTBOM TOMY SIBJISSFOTCS CJICIYIOIINE
BBITIOJTHSIEMbIE TTPOTPAMMOM MO XUMUM (QYHKIIUH:

e uH(MOPMAITMOHHO-METOANYECKAs, peann3alrs KOTOpOoi 0OeCreunBaeT MOTydeHUE
MIPEICTABICHUS O TEJSAX, COJACPKaHUU, OOIIel cTpaTeruy O0y4eHUs], BOCTIUTAHMS
M pa3BUTUS OOYy4YAIOLIUMXCA CPEACTBAMHU TMIpeAMETa, HM3y4aeMOro B pamKax
KOHKPETHOTO Ipoduis;

e OpraHW3alMOHHO-TUIAHUPYIOIIAsl, KOTOpas TMpeAyCcMaTpUBAET  OMNpeJeeHUE:
NPUHIIMIIOB CTPYKTYPUPOBAHUA U TOCJIEIOBATEILHOCTH H3Yy4YCHHs] Y4eOHOTO
Marepuala, KOJUYECTBEHHBIX U KAYECTBEHHBIX €r0 XapaKTePHUCTHK; MOJIXOJI0B K
(GbOpPMUPOBAHUIO COJIEPIKATEITLHON OCHOBBI KOHTPOJISI U OLIEHKH 00pa30BaTelbHBIX
JOCTUKEHUNW OO0ydYaroluxcs B paMKax HUTOTOBOM aTTecTaluv B (OpME €IUHOTO
roCyJIapCTBEHHOTO PK3aMEHa M0 XUMHUH.

[Iporpamma a1t yriyOJIEHHOTO U3YUSHUS XUMUH:

e YCTaHABIWBACT WHBAPHAHTHOE MPEIMETHOE COJEpKaHHE, 005S3aTebHOE IS

U3Y4YEHHUs] B paMKax OTACJBHBIX Mpoduiiei, mpeaycMaTpuBaeT pacrpeiesieHue
U CTPYKTypUpOBaHHUE €ro MO KjaccaM, OCHOBHBIM COJIepKaTeIbHbIM
JTUHUSAM/pa3iesiaM Kypca;



e 1a€T MPUMEPHOE pacmpeneseHre y4eOHOrO BpEMEHHU, PEKOMEHAYEMOTrO IS
W3YYCHUS OTACIBHBIX TEM;

e TIpenajaraeT MPUMEPHYIO MOCJIEeI0BATEIbHOCTh H3yUeHHUs! yueOHOro Marepuaa
C y4€TOM JIOTUKU MOCTPOCHUS Kypca, BHYTPUIIPEIMETHBIX U MEXKIPEIMETHBIX
CBSI3CH;

e 1a€T METOAMWYECKYI0 MHTEPIPETAIUIO IeNiel M 3a/Jay M3ydyeHUus MpeameTa Ha
yrayOn€HHOM ypOBHE C YYETOM COBPEMEHHBIX NPUOPUTETOB B CHUCTEME
cpenHero  obmiero  oOpa3oBaHUs,  COACPXKATENBHON  XapaKTEPUCTUKU
IUTAHUPYEMBIX PE3yIbTaTOB OCBOCHUSI OCHOBHOM 00pa30BaTENbHOM IPOrpaMMbl
cpenHero  oOmiero  obOpa3oBaHus  (JINYHOCTHBIX,  METalpeIMETHBIX,
MPEAMETHBIX), a TaKKEe C YIYETOM OCHOBHBIX BHJOB YYCOHO-TTO3HABATEIHHBIX
NelcTBUIM 00y4aroIerocs o OCBOECHUIO COJIEPKaHUSI TIPEAMETA.

[Io BceM Ha3BaHHBIM TMO3UIMSAM B MpOTrpaMMe MO XHUMHH MPEeAyCMOTpeHa
IPEEMCTBEHHOCTh C 00YYEHHEM XMMUU Ha YPOBHE OCHOBHOI'O 00111ero o0pa3zoBaHus. 3a
npeaeaaMyd YCTAHOBJIGHHOW MPOrpamMMOMN MO XUMHUU 00s3aTelbHON (MHBapUAHTHOM)
COCTaBIISIIOIIECH COJEp)KaHUsl yueOHOro mpeaMeTra «XUMHUsS» OCTaETcsl BO3MOXKHOCTD
BHIOOpa €ro BapHAaTUBHOW COCTABIAIONICH, KOTOpas JOJDKHA OIPEAENsAThCS B
COOTBETCTBHUH C HAMPABIEHUEM KOHKPETHOTO POt 00yUeHUsI.

B cootBetrcTBUU ¢ KOHIENTyalbHBIMU NoJI0keHUAMU OI'OC COO o HazHaueHUH
npeaMeToB 0a30BOro W yriayoJ€HHOTrO ypoBHEH B cucteme AuddepeHIumpoBaHHOIO
00y4eHHUsI Ha YPOBHE CPEIHETO O0IIero 00pa3oBaHus XUMUSL HA YPOBHE YIIIyOJIEHHOTO
U3YYCHHUS] HANpPaBJIICH Ha pEaM3aIMI0 MPEEMCTBEHHOCTH C MOCIEAYIOIMIUM 3TarloM
MOJIYYCHHUS] XUMHUYECKOTOo O0pa3oBaHMS B  paMKax HW3Y4YEHHUS  CHEIUATbHBIX
€CTECTBEHHO-HAYYHBIX U XUMHUYECKUX IUCIUIUIMH B By3aX W OPTraHU3AIUSAX CPEIHETO
npodecCHOHAIBHOTO o0pa3oBaHusa. B 3Toil CBs3uM u3yueHue mnpeamera «XUMUSD)
OPUEHTHPOBAHO MPEUMYIIECTBEHHO HAa PACIIMPEHHE W YIIIyOJIeHWE TEOPETUUYECKON U
MPAKTUYECKON TMOJATOTOBKM OOYYalOIIUXCS, BBIOPABIIUX OINpPEACIEHHBIN MTPOQUIH
oOy4eHHsi, B TOM YHCJI€ C TMEPCHEKTUBOW MOCIEIYIONIETO MOJYYCHHUS XUMHYECKOTO
oOpa3oBaHMsI B OpraHM3alMsIx MpodeccuoHambHOro oOpa3oBanus. Hapsmy c oaTtum, B
ceere TpedoBanuit GI'OC COO k muaHupyeMbIM pe3yibTaTaM O0CBOEHUs (eaepaibHON
o0pa3oBaTeNbHONM MpPOrpaMMbl CPEIHEro o0Iero oOpa3oBaHUsA H3YUYEHHE IMpeaMeTa
«XuMUS» OPUEHTUPOBAHO TAKXKE Ha PEIICHHE 3a7a4 BOCIUTAHUS W COIMAJIHLHOTO
pa3BuTHs 00ydJarouuxcs, Ha (opMUpoBaHHE y HUX OOMIEHHTEIUICKTYaIbHBIX YMEHHUMH,
YMEHUM pallMoHAIM3alMK y4eOHOTO TpyJa U O0OOIIEHHBIX CIOCOOOB JEATEIBHOCTH,
UMEIOIINX MEXKIUCIMIUTMHAPHBIA, HAIIPEAMETHBIN XapaKTep.

CocTaBisOmUMHA  TIpeAMETa «XUMHs Ha YPOBHE YIIIYOIEHHOTO W3y4YEHUS
SABJISIFOTCSL ~ yIUIyOJN€HHBIE Kypchl — «Opranmueckas xumus» u  «OOmas u
HeopraHuyeckas xumus». [Ipu ompeneneHUM MOAXOJO0B K OTOOPY U CTPYKTYpPHOU
OpTaHU3alMK COJICP)KaHUSA ITUX KYPCOB B IpOrpamMMme IO XUMHUHU 32 OCHOBY NPUHSTHI



nonoxxenuss ®I'OC COO o paznmuuusix 6a30BOro M yriryOJIEHHOTO YPOBHEH H3ydeHUs
MpeaMeTa.

OcHoBy conepxxkanusi KypcoB «OpraHudeckas xumuss» U «OOmas u
HEOpraHWYecKass XUMUsS» COCTABIISIET COBOKYITHOCTh NMPEIMETHBIX 3HAHUW U yMEHU,
OTHOCAIIUXCS K 0a30BOMY YPOBHIO M3YUYEHUS MIPEAMETA. DTa CUCTeMa 3HAaHUMN MOJTydaeT
ONpeaenEHHOE TEOPETUYECKOE JIOMOJHEHUE, MO3BOJIAIONIEE OCO3HAHHO OCBOMUTH
CYLIECTBEHHO OONbIINN 00bEM (PaKTOIOTHYECKOTO MaTepuana. Tak, Ha yriyOonéHHOM
ypOBHE H3y4yeHHUs MpeameTa oleclieyeHa BO3MOXHOCTh 3HAYUTEIBHOTO YBEITUUYCHUS
00bEMa 3HAHUUA O XMMHUYECKHX DJIEMEHTaX M CBOMCTBaX MX COEIMHEHUNA HA OCHOBE
pacHIMpeHust U YriIyOJIeHHs PEACTaBICHUN O CTPOCHUH BEIlECTBA, XMMHUECKOU CBSI3U
U 3aKOHOMEPHOCTSAX NPOTEKaHUs pEakUWid, pPacCMaTPUBAEMBIX C TOYKH 3PEHUS
XUMUYECKON KUHETUKU U TEePMOAMHAMUKHU. V3ydueHue NnepuoJuyueckoro 3akoHa U
[lepuonuueckoid cHUCTEMbl XUMHUYECKHUX OHJIEMEHTOB Oa3upyeTrcs Ha COBPEMEHHBIX
KBAaHTOBOMEXAaHUYECKUX IMPEACTABICHHUIX O CTPOCHHUHM aToma. XHUMHUYECKas CBS3b
OOBSACHSIETCSI C TOYKH 3pPEHUSl SHEPTeTUYECKHX H3MEHEHUM mpu e€ oOpa3oBaHHM U
pa3pylIeHNH, a TAKXKE C TOUKU 3PEHUS] MEXaHU3MOB €€ 00pa3oBaHus. V3ydyeHne TUIIOB
peakiui JonoJHAETCS (POPMUPOBAHUEM MPEJICTABICHUNH 00 AICKTPOXUMUYECKHUX
poLeccax M 3JEKTPOJIM3€E PacIulaBOB M PacCTBOPOB BEIIECTB. B Kypce opraHmyeckoin
XUMHHU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH COEIMHEHUN ynemnsieTcss ocodoe
BHHMaHHUE BOMNpocaM 00 3JEKTPOHHBIX AP (deKTax, 0 B3aUMHOM BJIMSHUU aTOMOB B
MOJIEKYJIaX U MEXaHU3MaX peaKIuil.

Oco0oe 3HaueHue UMEEeT TO, YTO Ha COAEpKaHHE KypCOB XMUMHUHU YTIIyOJIEHHOTO
YPOBHSI U3YYEHHS ISl KJIACCOB OMNpeAeT€HHOro mpoduiis (TIaBHBIM 00pa3oM Ha UX
CTPYKTYpY H XapakTep JOINOJHEHWH K OOIIel CcHucTeMe TMpeIMETHBIX 3HAHUM)
OKa3bIBAIOT BJIMSIHUE CMEXHbIE MpeIMeThl. Tak, HampuMep, B COAEP)KaHUU TpeaAMeTa
JUISL KJIACCOB XUMHUKO-(pu3ndeckoro mnpoduist Oosibllioe 3HaYeHUEe OyAyT HUMETh
AJIEMEHTHI y4eOHOro Matepuana o oomed xumuu. [Ipu u3ydenun npenaMera B JTaHHOM
Cilydyae akileHT OyJAeT clellaH Ha OOIIHOCTh METOJOB MO3HAHUS, OOIIHOCTh 3aKOHOB H
TEOpUW B XUMHH U B (PU3UKE: aTOMHO-MOJIEKYJISIpHAsl TEOpUs (MOJIEKYJIApHAas TEOpHUs B
dbu3uKe), 3aKOHBI COXPAHEHUS MacChl M DSHEPrUU, 3aKOHBI TEPMOIAMHAMUKH,
ANEKTPOJIN3A, MIPEACTABICHHS O CTPOCHUH BEILIECTB U JIPYTOe€.

B T0 ke BpeMms B copepKaHUU MpeaMeTa sl KJIacCOB XUMHKO-OMOIOTHYECKOTO
npoduist OONBINNIN yACIbHBIN Bec Oy/eT UMETh OpraHnyeckas xumus. B aTom ciyuae
NPENOCTaBIsICTC  BO3MOXHOCTh Il Oojiee  OOCTOSATEIBHOTO  PacCMOTPEHUS
XUMHUYECKON OpraHu3alMK KIETKH KaK OMOJIOTMYECKOM CHCTEMbI, B COCTaB KOTOPOM
BXOJIAT, K IPUMEPY, TAKWE CTPYKTYPHBIC KOMIIOHEHTHI, KaK JIUTIU/bI, OCIKH, YTIICBOIbI,
HYKJICUHOBBIE KHUCJIOTBI W Jpyrue. Ilpm 5TOM 3HaHUA O COCTaBe U CBOMCTBax
MPEJCTABUTENEH OCHOBHBIX KJIACCOB OPTraHMYECKUX BEUIECTB CIYKAaT OCHOBOW MJif
U3YYEeHHS CYIIHOCTH MPOLEeccOoB (OTOCUHTE3A, IbIXaHUS], MUILEBAPEHUS.



B mmane ¢QopmupoBaHusS OCHOB HAy4YHOTO MHUPOBO33PCHHS, OCBOCHHS
0OIlleHAYYHBIX METOJIOB MO3HAHUSI W OMNbITa MPAKTUYECKOTO MPUMEHEHUS HAy4YHBIX
3HaHUU U3yYeHHE TpeaMeTa «XuUMHUsS» Ha YrIyOJIEHHOM YPOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C yUEOHBIMU MPEIMETAMHU.

[Ipu u3zydyeHuu yueOHOTO mpeamera «XUMHs» Ha YIUIyOJIEHHOM YPOBHE TaKke,
KaKk Ha YpOBHE OCHOBHOTO W CpeaHero odmiero oOpa3oBaHus (Ha 0a30BOM YpOBHE),
3a/aueil MepBOCTENEHHON 3HAYMMOCTH SIBJISIETCS (JOPMUPOBAHUE OCHOB HAYKH XUMHUH
Kak 00JIaCTU COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUUYECKON JEATEIHHOCTU YEIOBEKA U
OJIHOTO U3 KOMIIOHEHTOB MUPOBOM KYyJbTypbl. Perienue 3Toi 3aaun Ha yriayOoaéHHOM
YPOBHE U3YUYEHHUS MPEIMETA NPEANOIAracT PeaTn3alHio TAKUX LEJIeH, KaK:

e (QopMupoBaHue TpEACTABICHWNA: O MaTepuaJbHOM €IWHCTBE  MHpAa,
3aKOHOMEPHOCTSX W TMO3HABAEMOCTH SIBJICHUM MPUPOABI, O MECTE XHMHH B
CUCTEME €CTECTBEHHBIX HayK M €€ BeIyIIe poju B 00eCredeHUH YCTOMYHNBOTO
pa3BUTHSL  4YEJIOBEUECTBA: B pEHICHMH  TPOOJIeM  HKOJIOTHYECKOM,
SHEPreTUYECKON U TMHUIIEBOM 0€30MacHOCTH, B Pa3BUTUH MEIUIMHBI, CO3JaHUU
HOBBIX MaTEpUajoB, HOBBIX KCTOYHMKOB OJHEPrHUM, B O0OECIECUECHUU
pPallMOHAJIBHOTO TPUPOAOINOIL30BaHUsA, B (GOPMUPOBAHUU MHUPOBO33PEHUS U
oOmel KyJbTyphl 4eJIOBEKa, a TaKXke DKOJOITMYEeCKH OO0OCHOBAHHOIO
OTHOILIEHUS K CBOEMY 370POBbIO U MPUPOJHOU CPEJIE;

e OCBOCHHME CHUCTEMBI 3HAHUU, JIEKAIIUX B OCHOBE XUMHUYECKOW COCTABJISIOLICH
€CTEeCTBEHHO-HAYUYHOU KapTUHBI MUpa: (PYHIAMEHTAJIbHBIX MMOHATHHI, 3aKOHOB U
TEOPUIl XUMHUHU, COBPEMEHHBIX IPEACTABICHHI O CTPOCHUU BEIIECTBAa Ha
pa3HBIX YPOBHSIX — aTOMHOM, MOHHO-MOJIEKYJIIPHOM, HAIMOJIEKYJISIPHOM, O
TEPMOAMHAMHYECKUX W  KUHETUYECKUX 3aKOHOMEPHOCTSIX  MPOTEKAHUS
XUMUYECKUX PEakinii, 0 XMMUYECKOM PaBHOBECHH, PACTBOpPaxX M JUCIEPCHBIX
cucrtemax, 00 OOUIMX HAYYHBIX MIPUHIIMIIAX XUMUUYECKOTO MTPOU3BOJICTRA;

e (opMupoBaHHEe y 00yUaIOIIMXCS OCO3HAHHOTO TTOHMMAHUS BOCTPEOOBAaHHOCTH
CUCTEMHBIX XUMHYECKUX 3HAHUM ISl OOBSICHEHUS KIIFOUEBBIX HJICH U MpoOIieM
COBPEMEHHOM XUMHUH, JUIsI OOBIACHEHUS U TPOTHOZUPOBAHUS SIBJIICHUM,
MMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOJy; TPAMOTHOIO pElIeHUs MpodiieM,
CBSI3aHHBIX C XHMMEH, MPOrHO3WPOBAHUS, aHAIM3a M OILEHKUW C MO3UIUN
AKOJIOTUYECKON O€30MacHOCTH TOCIEACTBUN OBITOBOM M TPOM3BOJICTBEHHOU
NEATEIbBHOCTU  YEeJIOBEKAa, CBSI3aHHOM C XMMHUYECKHUM IPOU3BOJICTBOM,
UCIIOJIb30BaHUEM U NepepabOTKON BEIIECTB;

e yriIyOJieHHUE MPEJICTABICHUN O HAyYHBIX METOaX MO3HAHUS, HEOOXOAUMBIX JIJIst
MpUOOPETEHUS YMEHUI OPUEHTUPOBATHCS B MHUPE BEIIECTB M OOBSICHECHUS
XUMUYECKUX SBJIICHHM, HMMEIIMX MECTO B NPUPOJIe, B MPAKTHUYECKON
NEATEIbHOCTU U MOBCEHEBHON KU3HMU.



B nmnane peanmzanuu nepBoOYEPETHBIX BOCHUTATEIBHBIX U PA3BUBAIOIINX (PYHKIIHI
LIEJIOCTHOM CHCTEMBI CpelHero oOmero oOpa3oBaHMsS MPH H3YyYEHUM IpenMeTa
«XuMus» Ha YIIIyOJIEHHOM YPOBHE 0COOYIO aKTyaJlbHOCTh IPHOOPETAIOT TaKHUE LIENIN U
3a/1a4uy, KakK:

BOCIIUTaHUE YOEXKAEHHOCTU B MTO3HABAEMOCTH SBJICHUN MPHUPOBI, YBAKEHUS K
MPOIIECCY TBOPUECTBA B 00JIACTU TEOPETUUECKUX U MPUKIIATHBIX UCCICAOBAHUN
B XUMHH, POPMHUPOBAHUE MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHBAllMM K OOY4YEHHUIO U T[O3HAHWIO, CIIOCOOHOCTEH K
CaMOKOHTPOJIIO ¥ CaMOBOCITUTAHUIO HA OCHOBE YCBOCHHUS OOIIEYEIOBEUECKHUX
EHHOCTEMH;

pa3BUTHE TIO3HABATEIBHBIX HHTEPECOB, WHTEIUICKTYalbHBIX U TBOPUYECKUX
crocoOHOCTeW  oOyuarommxcs, (OPMUPOBAHME Yy HHUX CO3HATEIBHOIO
OTHOIIEHUS K CaMOOOPa30BaHUIO U HEMIPEPHIBHOMY 00PA30BaHUIO KaK YCIOBHUIO
YCIIECIIHOMN npodecCUOHATIBHON 151 00111eCTBEHHOM JESITETbHOCTH,
OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3/I0POBBLIO M MOTPEOHOCTH B 3J0POBOM
o0Opa3ze XK13HH;

dbopMHpoBaHHEe YMEHHM M HABBIKOB Pa3yMHOr0 MPHUPOAOIOIH30BaAHUA,
Pa3BUTHE SKOJOTUYECKON KYyJIbTYpbl, MPUOOPETEHHE OINbITa OOIIECTBEHHO-
MOJIE3HOM DKOJIOTUYECKOU IEATECIbHOCTH.

OOmiee 9MCIIO YacoB, MPETYCMOTPCHHBIX ISl M3yYEHUS XWUMHUH Ha YriayOJeHHOM
ypOBHE cpeaHero obmero obpaszoBanus, cocrabisgeT 204 dacos: B 10 kmacce — 102
yaca (3 gaca B Heneno), B 11 kiacce — 102 yaca (3 yaca B Hezeno).



COJEPXXAHME OBYUYEHUA
10 KITIACC

OPTAHUYECKASA XUMUSA

Teopernvyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpenMer W 3HAaYE€HHE OPraHUYECKOM XHMHUHU, MPEACTABIECHUE O
MHOT000pa3uK OPraHUYECKUX COCTMHECHHI.

DNEKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHMA. BaneHTHbIE BO3MOKHOCTM aroMa yriepoja. XHMHYEcKas CBS3b B
OpraHMYEeCKUX COCIMHEHMSIX. TuIbl THOpUIU3ALMM aTOMHBIX OpOuTaneu
yraepoja. Mexanu3mbl 00pa30BaHUs KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLENTOpHbIN). THUOBl NEpEeKpbIBaHHUS AaTOMHBIX OpOMTaNei, G- MU T-CBS3U.
OpnunapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHE O CBOOOAHOM paaukane, Hykiaeopuiae u
anexkTpodue.

Teopuss cTpoeHMsT OpraHudeckux coeauHeHnit A.M. bByrtinepoBa wu
COBPEMEHHBIE TIPEJICTABIICHUS O CTPYKTYpE MOJIEKYJl. 3HAUYEHUE TEOPUH CTPOCHHUS
OpPraHUYECKUX COeAMHEHUU. MOJeKyasipHble U CTPYKTypHbIE  (OPMYJIBIL.
CtpykTypHble GOpMyNbl  Pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliE¢HHasl,
ckenetHass. M3omepus. Buabl wW30MepUU: CTPYKTypHas, MPOCTPAHCTBEHHASI.
OnexTpoHHbe AQ(PEKTH B MOJIEKYIaX OPraHUYECKUX COCIMHEHUN (MHIYKTHUBHBIM
Y ME30MEpPHBIN 3P PEKThI).

[IpeacraBnenne o KilaccUpUKAMK OpraHuyeckux BenlecTB. IlloHatue o
dbyHkunoHaapHOM rpymme. ['omomorus. 'omonornueckue psaapl. CuctemaTuveckas
HOMeHKJIaTypa opranudeckux coenuHeHuit (IUPAC) u TpuBuanbHbie Ha3BaHUSA
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHOCTH U KiaccU(UKALUS OpraHUYeCcKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU B OPTaHUYECKON XUMUH.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHsI BEIIECTB M HX MPEBPAICHUMN:
O3HAKOMJICHHE C O00pa3laMy OpraHWYeCKHX BEIIeCTB M MaTepuajiaMH Ha HUX
OCHOBE, OTbBITHI MO TMPEBPAIICHUI0 OPraHUYECKUX BEIIECTB MPU HArpeBaHUU
(rutaBneHue, oOyIJIMBAaHME U TOPEHHE), KOHCTPYUPOBAHHE MOJIENeH MOJEKYJ
OpPTraHUYECKUX BEIIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMoornueckuil psj ankaHoB, o01Iast popMyia, HOMEHKIATypa U
M30MepHUs. DIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI alKaHOB, SP°-
ruOpuau3anusi aTOMHBIX opOuTtaned yriepoaa, o-cBsi3b. dusmyeckue cBOMCTBa
aJIKaHOB.



XUMHYECKUE CBOMCTBA AaJKAHOB: pEAKIUU 3aMEIICHUs, W30MEPU3ALINH,
JErHIpUPOBaHMS, [IUKIU3ALNH, TUPOJIN3a, KPEKUHTa, ropeHus. [IpeacraBnenue o
MEXaHU3ME PEaKIMi paJuKaIbHOIO 3AMEILICHHS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aIKaHOB.

[Muknoankansl. O0mas ¢popmyna, HOMEHKIATypa U uzomepusi. OCoOOEHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (IIUKIONpONaH, LIHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, MKJIOTeKCaH) HUKIOAIKaHOB. CrocOObl MOTYYeHHS U
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankenbl. ['oMosiornueckuil psii ajakeHoB, oOmas (hopmyiia, HOMEHKIATYypa.
DIEKTPOHHOE M  HPOCTPAHCTBEHHOE CTPOEGHUE MOJIEKYJ] AalKeHOB, SpP*-
ruOpuan3aiys aTOMHBIX opOuTaineil yriepona, o- U m-cBsi3u. CTpyKTypHas H
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XVAMHMUYECKUE CBOMCTBA: PEAKLUMH INPUCOEAVHEHMS, 3aMEIIECHUS B O-TOJOKECHHE
IIpU JBOWHOM CBA3M, NOJUMEpU3alnd U okucieHus. IlpaBuino MapkoBHHKOBA.
KauecTBeHHbIE peakMy Ha IBOKMHYIO CBA3b. CIIOCOOBI MOJYyYEHUS U IPUMEHEHHUE
AJIKEHOB.

Anxanuensl. Knaccudukanus ankaaneHoB (CONpsKEHHbBIE, N30JIMPOBAHHEBIE,
Kymynuposanmvie). OCOOCHHOCTH 3JIEKTPOHHOTO CTPOCHHS Y XUMUYECKUX CBOWCTB
CONpsDKEHHBIX  AueHoB, 1,2- wu |, 4-npucoequnenue. llonumepuzanus
CONPSKEHHBIX TUeHOB. CrTocOObI MOMYyYEHUs U TPUMEHEHUE aTKaJUEHOB.

Ankunbl. ['omonorudeckui psijy ankuHOB, o01as ¢hopmysia, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ aJKMHOB, SP-
ruOpun3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJIKWHOB.
XAMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOCIWHEHUs,  JUMEpU3aluud U
TpUMEpPHU3aLMHU, OKUCIIeHHs. KHCITOTHBIE CBOMCTBA AJIKUHOB, UMEIOIINUX KOHIIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

Apomatuyeckue yriaeBoaopoAsl (apeHsl). ['omosiornueckuil psi apeHoB,
oOmas popMyia, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpO€HUE MOJieKylbl OeH3oya. du3nyeckue CBOICTBA aApEHOB. XHMHYECKUE
CBOICTBa O€H30Ja U €ro TOMOJIOTOB: PEAKIMU 3aMEIICHHS B O€H30IbHOM KOJIbLIE U
YTJIEBOAOPOJAHOM pajuKalle, PEaKIHH NPHUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oensona. IlpencraBienre 00 OpPUEHTUPYIONMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMPUMEpPE aJKWIbHBIX PAJIUKAIOB, KapOOKCHIIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lomumepusamus cruposia. CriocoObl MOTyYeHUs U
PUMEHEHUE aPOMATUYECKHUX YTIEBOJAOPOIOB.

[Tpupoausiii ra3. [lonytHeie HedTsHBIE Ta3bl. HedTh U €€ mpoucxoxaeHue.
Kamennslil yrojib 1 npoAyKTsl ero nepepadorku. CrocooOsl nepepaboTku HEPTH:



MEPErOHKa, KPEKUHT (TEPMHUYECKUM, KATATUTUYECKHI), PUGOPMHUHT, MHUPOJIH3.
[TpomykThl mepepaboTKu HEDTH, MX TPUMEHEHNE B POMBIIIIICHHOCTH U B OBITY.

['eHeTHyecKas CBSI3b MEXKTY Pa3IMUYHBIMU KJIACCAMU YTJIEBOIOPOJIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOJIHBIX YIJIEBOJOPOAOB. Peakumu
3aMeIleHHs] TallofTéHa Ha TUAPOKCOTPYNIy, HUTPOrpyNIy, [HAHOTPYIIILY,
amuHorpymnmy. JleiicTBue Ha TraJoreHNpPOU3BOAHBIE BOJHOIO M CIIMPTOBOTO
pactBopa wWIENOYd. B3auMoaencTBUE IUTaIOTEHAIIKAHOB C MAarHUE€M W LIMHKOM.
[Tonsitue 0 METaNIOOPTaHUYECKUX COCIMHEHMUSIX. Hcnonb3zoBanue
raJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHUKE U TP CHHTE3E
OpraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAJIbHBIE METOJbl HW3Y4YEHHsS] BEIIECTB M HX MpEeBpallCHUN:
n3yueHue (U3MYECKUX CBOMCTB YIJIEBOJIOPOAOB (PaCTBOPUMOCTD), KAUYECTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KJIaccoB (OOecIBeYMBaHUE OpPOMHOW WIIU
WOJHOW BOJBI, pacTBOpa MEpMaHraHaTa Kallis, B3aWMOJICUCTBUE AallETUJICHA C
aMMUa4YHbIM pacTBOpoM okcuzaa cepeOpa(l)), kauecTBeHHOE OOHapyX eHUE
yriepoga W BOJOpPOJa B OpPraHWYECKUX BEIIECTBAX, MOJY4YEHUE HDTWICHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKoMieHHe ¢ KosuiekuusmMu «Hedtb» n «Yromey, c
oOpasllaMM TUIaCTMAcC, KayuyyKOB M PE3UHBI, MOJICIUPOBAHUE MOJEKYI
YTJIEBOJIOPOJIOB M FaJIOT€HIPOU3BOJHBIX YIJIEBOAOPOAOB.

Kucsopoacoaep:kamniue opranndeckue coeJMHeHUsI.

[IpenenvHbie ogHOaTOMHBIE CnUpPThl. CTpoeHUE MOJIEKYN (HA MpUMEpe
METaHoJIa W J3TaHojda). ['oMonorudeckuit psan, obmas ¢opMmyna, U30MepHs,
HOMEHKJIaTypa u kiaccudpukamus. Dusumdyeckue CBOWCTBA  MpeETbHBIX
OJIHOATOMHBIX CHUPTOB. BoIOponHbIE CBSI3M MEXAY MOJEKYJIaMH CIUPTOB.
XUMUYECKHE CBOMCTBA: PEAKUMUM 3aMEIICHUs, JerujipaTallud, OKHUCIICHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKMMHU U  HEOPraHMYEeCKUMH  KHUCJIOTaMH.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CUPTHI. [[eliCTBHE 3TaHOJIa U METaHOJIa
Ha oprau3M uenoBeka. CrnocoObl MOMyYeHUS W TPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3upbl, HOMEHKIaTypa U u3oMepusi. OcoOeHHOCTH (PUBUYECKUX U
XAMHUYECKUX CBOWCTB.

MHoOroatoMHble CHUPTHI — ATUJICHIVIMKONb W riauuepuH. duznueckue u
XMMHUUYECKUE CBOMCTBA: pEaKIUK 3aMEIICHUs, B3AUMOJICICTBUE C OPraHUYECKUMHU
W HEOPraHWYECKUMHU KHCJIOTAaMU, KauyeCTBEHHAas peaklus Ha MHOTOATOMHBIC
cnupThl. [IpencraBieHue o MexaHU3ME peakiuil HyKIeO(QUILHOTO 3aMEIICHMUS.
JletictBue Ha opranu3Mm dYenoBeka. CmocoObl TONyYeHHUS W TMPUMEHEHHUE
MHOTOaTOMHBIX CIIHPTOB.

@®enon. CTpoeHHUE MOJEKYJIbl, B3aUMHOE BJIUSHHE THUIPOKCOTPYIIbI U
O0eH3oapHOrO snpa. duszndeckue cpoiicTBa (peHosa. OCOOEHHOCTH XUMHUYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuuu Ha (eHona. TokcHMuHOCTH (eHona.
Crioco6b1 mosrydenust u mpuMeHnenne perona. Genondopmanbaeruanas cMoa.

KapOoHWIIbHBIE COETMHEHHSI — ATIBJAETH/IBI M KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TpyIIibl. ['oMosiorudeckue psifibl albJeruioB U KETOHOB, OO0IIas
dbopmyrna, mzoMepuss U HOMEHKIaTypa. PuU3nuecKkue CBONCTBA albJETHIOB U
KETOHOB.  XMMHYECKHME  CBOICTBAa  aIbJErMJAOB U  KETOHOB:  peaKUuu
npucoeauHenna. OKHUCIIEHNE albIETU0B, KAUECTBEHHbIE PEAKIUN Ha AJIbJETHU/IbI.
CriocoObl OJTy4YeHHs U IPUMEHEHHE alIbJIETH]IOB U KETOHOB.

OAHOOCHOBHBIE Tpe/ieNIbHbIE KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M3oMepus u HOMeHKIaTypa. Puznueckue CBOMCTBA
OJTHOOCHOBHBIX MPEJENbHBIX KapOOHOBBIX KHUCIOT. BomoponaHbie CBS3H MEXITY
MOJIEKYyJIaMU KapOOHOBBIX KHCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuus STepupUKANU, PEAKIMU C YYacCTHEM YTIIEBOJOPOJHOIO pajJMKaa.
Oco0OeHHOCTH CBOWCTB MypaBbUHOM KHUCHOTHL. [loHATHE O NPOU3BOIHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kKapOOHOBBIX KHCIOT.
Oco0OEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUECKUX KapOOHOBBIX KHCIIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BbICIIMX
KapOOHOBBIX KHUCJIOT: CTEapHHOBas, MaJIbMUTHUHOBAs, OJICMHOBAsS, .JUHOJEBAs,
JUHONIeH08as KUCHoThl. CrlocOOBI MOMYYEHUS U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢upbl. ['oMonorudeckuil psna, oOwmas Gopmyna, HU30MEpHUS H
HOMEHKJIaTypa. PU3NYECKHE W XUMHUYECKUE CBOWMCTBA: THAPOJIW3 B KHCJIOW H
IIEJIOYHOM Cpelie.

Kupswi. Ctpoenue, GpuU3MUecKue U XMMHUYECKUE CBOWCTBA KUPOB: THAPOJIH3 B
KHUCIION U 1ienioyHo cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HeTpeIeTbHbBIX JKUPHBIX KUCJIOT. XKUphl B Ipupo/Ie.

MBpbI1a KaK COJIM BBICIIUX KapOOHOBBIX KHUCJIOT, MX MOIOIIEE JCHCTBHE.

OO6mast xapakTepucTrka yrieBoaoB. Kinaccudukaius yrieBogoB (MOHO-, Tu-
U mojucaxapunbl). MoHOcaxapuabl: TIIOKO3a, (PpyKTO3a, TajlakTo3a, pubo3a,
ne3okcupr6o3a. dusnyeckue CBOMCTBAa U HaxoxkjaAeHHE B npupoje. DoTocuHTES.
XUMHUUYECKHE CBOMCTBA IIFOKO3bI: PEAKIIMU C YHACTUEM CIUPTOBBIX U AJIbACTUIHON
rpynn, COUPTOBOE W MOJOYHOKUCIOE OpoxeHue. [IpuMeHeHue TIoKO3bl, €€
3HAYEHUE B KU3HEAECATEIbHOCTU Opranu3Ma. /ucaxapuisl: caxaposa, MajibTo3a U
JakTo3a. BoccTaHaBnMBaoIMe U HEBOCCTAHABIMBAIOIIKME AUcaxapuabl. ['uaponus
nucaxapunioB. Haxoxxnenue B npupoje u npuMmeHenue. [lonucaxapuapl: Kpaxmail,
TJIMKOTEH W 1eiumoio3a. CTpoeHrMe MakKpOMOJIEKYJ Kpaxmania, TJIUKOreHa |
HeJUTroNo3bl.  DU3MYECKHE CBOWCTBA KpaxMalla M LEJUIIOJIO3bl. XHMUYECKHE
CBOMCTBa Kpaxmaja: THAPOJU3, KAaYECTBEHHAash pPeakiusi ¢ MOAOM. XUMHUYECKHUE
CBOMCTBA LIEJUTIOJIO3bI: TUIAPOJIM3, MOdyYyeHUe >PHUpoB Leitoa03bl. [loHsTre 06
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).



OKCIEPUMEHTANIbHBIE METOJbl M3YYEHHUS BEIIECTB M HMX MPEBPALLECHUN:
pPacTBOPUMOCTD PA3JIMYHBIX CIUPTOB B BOJE, B3aUMOJECHCTBUE ITAHOJIA C HATPUEM,
OKHUCJIEHHE 3TUJIOBOIO CIHMPTa B albJETU] Ha PACKAIEHHONM MEIHOW IMPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CHHMPTa JIUXPOMATOM Kaius (BO3MOKHO HCIOJIb30BaHHE
BUJICOMATEPUATIOB), KAaYECTBEHHbIE pEaKUUU Ha albJerubl (C THUAPOKCHUIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  memu(ll)), peaknus raunepuHa
ruapokcuiom Meau(ll), xumuyeckue cBoiCcTBa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICUCTBUE pacTBOpa TIIOKO3bI ¢ runpokcuaom menu(ll), BzaumoneiictBue
KpaxMaJila ¢ MOJIOM, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1ad 1o TeMaMm «CHupThl U
benonb», «KapooHoBbie KUCTOTHL. CIOXKHBIE ADUPBD».

A3oTcoaepxaniue OpraHuyecKkue coeJAuHEeHMs.

AMHHBI — OpraHMYecKue MPOU3BOJAHBIE amMMuaka. Kiaccudukanus aMuHOB:
anudpaTUYecKue ¥ apoMaTHYECKHE; IEePBUYHBIC, BTOPUYHBIE M TPETHYHBIE.
Crpoenue Mmoiekyin, obmas (opmyna, U30MepHs, HOMEHKIATypa U (QU3NYECKUe
CBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTHYECKUX aMUHOB: OCHOBHBIE CBOMCTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Coun aJIKAJIaMMOHHUSL.

AHWIMH — TPEACTAaBUTENb AaMUHOB apomaTuyeckoro psaa. CTpoeHue
aHwIMHa. B3anMHOe BiMsHUE TPyNN aTOMOB B MoJieKyJie aHwiInHa. OcOOEHHOCTH
XUMHUYECKUX CBOMCTB aHWIMHA. KadecTBeHHbIe peakuuu Ha aHWIMH. CrocoObl
NOJIyYeHUs] UM NpUMEHEHHe anvdarnueckux aMuHOB. llonydeHue aHWIUHA U3
HUTPOOEH30Ia.

AmuHokucIoTel. HoMenknaTypa u uzomepusi. OTaenbHbIe MPEICTaBUTENH O
AMUHOKHUCJIOT: TJMIUH, alaHuH. @Ou3nuecKkue CBOWCTBA AMUHOKHCIIOT.
XWMHYECKME CBOMCTBA AaMHMHOKHMCIOT Kak aM@OTEpHBIX  OpPraHUYeCKHX
COCIMHEHUW, peaKlus MOJUKOHICHCAUH, OO0pa3oBaHUE MENTUIHON CBS3U.
buonornyeckoe 3HaueHuE aMUHOKUACIOT. CUHTE3 ¥ THIPOJIN3 MENTHIOB.

benku kak mnpupoaHsie nonumepsl. llepBuuHasi, BTOpUYHAsA M TPETUYHAS
CTpyKTypa OenakoB. XUMHUYECKHE CBOMCTBAa OEJIKOB: THUAPOJIU3, JACHATypalus,
KaueCTBEHHbIC PEaKLUU Ha OCNIKH.

DKCIEpUMEHTANbHBIE METOJbl HW3YYEHHUsS BEIIECTB W HUX MPEBpaIICHUI:
pacTBOpeHHE OEJIKOB B BOJIE, JICHATypalus OEIKOB MPU HArpeBaHWH, IIBETHHIC
peakiuu Ha O€NKH, pelIeHHE OHKCICPUMEHTAIbHBIX 3aJad IO TeMaM
«A3oTcolepkaliue  opraHuyeckue  coeauHeHus’» U «Pacro3HaBaHue
OpPTraHUYECKUX COCAUHEHUIN.

BbicokoMoJIeKyJISIDHbIE COeIMHECHUSI.

OCHOBHBIE TOHSTUSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHU: MOHOMED,
MOJINMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3ALUH, CPEAHSIS MOJIEKYJIIpHas



Macca. OCHOBHBIE METOAbl CHUHTE3a BBICOKOMOJICKYJSPHBIX COCAUHEHUN —
MOJIMMEPHU3ALIMS U TTOJIMKOHICHCAIIHSL.

[Tonumepubie Martepuansl. I[lmactmacchl (MOJUATUIICH, TOJIUIIPONUIICH,
MOJIMBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, TOJUKapOOHATHI,
NoJIMATUIICHTEpePTaar). Y THiInU3aus u nepepadoTka IiacTuka.

DnacToMepsl: HaTypaJIbHBIN KayuyK, CUHTETHYECKHUE Kay4yyKH
(OyTaareHOBBIN, XJIOPOITPEHOBBINA, U30TIPEHOBBIN ) U CUIIMKOHBI. Pe3nHa.

BonokHna: HaTypaibHbIe (XJIOMOK, IIEPCTh, MIETK), HCKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApOH U JIABCaH).

[Tonumepsl CHEIHUAIBHOTO Ha3HAYECHUS (TeduioH, KeBJap,
AIEKTPONPOBOISIIIINE MOJUMEPHI, OMOpa3iaraeMbie MOIUMEPHI).

DKCIEpUMEHTAIbHBIE METOJIbl M3YyYEeHHUs BEIIECTB U MX IPEBpaAILCHUIM:
O3HAKOMJICHUE C 00Opa3liaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yyKOB, PEIIEHUE JSKCIEPUMEHTAJIbHBIX 3adad 1o Teme «Pacno3HaBanue
MJIACTMACC U BOJIOKOH.

PacuétHble 3anaumn.

HaxoxaeHnue MoJieKyJIsipHOM (HOpMyJibl OPraHUYECKOTO COCAMHEHUS IO
MAacCOBBIM  JIOJISIM  JJIEMEHTOB, BXOISIIMX B €ro COCTaB, HAaXOXICHUE
MOJIEKYJIIPHON  (OPMYJIBI  OPraHUYECKOTO COEMUHEHUs 1o Macce (00béMy)
MPOJYKTOB CrOpaHMs, MO KOJHMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peakIMu W/WUIW MCXOJHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYPHOU (QOpMYIIBI
OpraHMYEeCKOT0 BEIIECTBA HA OCHOBE €r0 XMMHUYECKHX CBOMCTB WJIM CIOCOOOB
MOJYYEHHUSI, ONpPENECICHUE AOJU BBIXOJA MPOAYKTAa PEAKIHMH OT TEOPETHYECKHU
BO3MOHOTO.

MexnpenMeTHbIe CBSI3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NMPU U3YYEHUH OPTaHUYECKON XMMHHU B
10 xmacce OCYIIECTBISCTCS Yepe3 HCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-
Hay4YHbIX TIOHSATUWA, TaK W TMOHSITUH, MPUHATBIX B OTIEIbHBIX MpPEIMETax
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.

OO6nue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpUs, 3aKOH, aHalIu3, CHUHTE3, Kiaccudukaius, HaOJII0JICHUE, H3MEpPEHHUE,
AKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

®usuka: Marepus, aroM, JJIEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
DHEPreTUYECKUM ypPOBEHb, BEIIECTBO, Tel0, OOBEM, arperaTHoe COCTOSHUE
BEIllECTBA, (PU3UUYECKUE BEIMYMHBI, C€IUHUIIBI MU3MEPEHHS, CKOPOCTh, DHEPTus,
Macca.

buomorus: kierka, opraHum3M, 3KOCHCTeMa, Ouocdepa, Meraboau3Mm,
HACJIEICTBEHHOCTh, aBTOTPO(PHBIM U TeTEpPOTPO(PHBIA THUIT MUTAHUA, OpOXKEHUE,



dorocuHTEe3, IbIXaHUE, OENKH, YIJIEBOABI, XUPbHI, HYKICHHOBBIC KHCIOTHI,
(bepMeHTHI.

["eorpadust: mone3Hple NCKOMAEMbIE, TOTUIUBO.

TexHoOTUs: TUINEBBIE TMPOAYKTH, OCHOBBI PAIIMOHATBHOTO MUTAHMUS,
MOIOIIHE CPEJICTBA, MATEPUABI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KITACC

OBILIASA N HEOPTAHUYECKASA XUMUSA

Teoperuyeckre 0CHOBbI XUMMH.

AtoMm. CocTaB aTOMHBIX saep. XUMUYECKUU 35ieMeHT. M3oTonsl. CTpoeHue
AJIEKTPOHHBIX O00JIOYEK AaTOMOB, KBAHTOBBIC YHCIIA. DHEPreTUYECKUE YPOBHH U
noaypoBHHU. AToMHbIe opOuTanu. Kinaccudukamms XuMHIeCKUX 3JIEMEHTOB (S-, P-,
d-, f-amemenTsl). PacmpeneneHue 3JIEKTPOHOB IO AaTOMHBIM — OPOUTAJISIM.
DNEeKTPOHHBIE KOH(PUTYpPAIIMH aTOMOB 3JIEMEHTOB MEPBOr0O—UETBEPTOrO MEPHUOJIOB
B OCHOBHOM M BO30Y>XKJIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(MUTYypalud HOHOB.
DIEeKTPOOTPULATETBHOCTD.

[lepunonnueckuit 3akoH u Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
J.N. Menneneera. CB43b NEPUOIUYECKOr0 3aKOHA U [lepronuecKorl CHUCTEMBI
XAMHUYECKUX JBJIEMEHTOB C COBPEMEHHOM TEOpPHEHM CTPOCHUA  aTOMOB.
3aKOHOMEPHOCTH W3MEHEHHS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
NpPOCTBIX M CJIOXHBIX BEIIECTB [0 TIpynnaM © IepuojaM. J3JHAYEHUE
nepuoanueckoro 3akoHa /[.M. Menneneesa.

XuMHUYECKass CBs3b. BHIBI XHMWYECKOW CBSI3U: KOBAJICHTHAs, WOHHAa“,
MeTajuinyeckas. MexaHu3mbl 00pa3oBaHUSl KOBAJIEHTHOM CBSI3M: OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIN. DHEPrus U IauHa cBs3U. [10JIsIpHOCTD, HAIPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHOM CBsA3U. KparHeie cBs3u. BogoponHas CBs3b.
MexMoneKyIsIpHbIE B3aUMOICUCTBHUS.

BaneHTHOCT, W BaJ€HTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPBI MOJICKYJI C UX T€OMETPUUECKUM CTPOCHUEM (Ha MpUMEpPE COCTUHEHUIN
AJIEMEHTOB BTOPOTO MEPUOJA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeMHEHUAX. COCTaB KOMIIJIEKCHOTO MOHA:
KOMIUIEKCOOOpa3oBaTeab, JUTraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCJIMHEHUH.
[ToHsATHE O KOOPAVMHALMOHHON XUMUU.

BemectBa  MONEKYJApHOTO M HEMOJEKYJAPHOTO  CTPOEHHUS.  THIBI
KPUCTALUTNYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEUIECTB.

[Tonstue o nucnepcHbix cucremax. MctuHuble pactBopsl. [lpencrasienue o
KOJUIOWJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPALIUM PacTBOPOB:
MaccoBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIpHAS KOHIIEHTpanus. HaceleHubie u
HEHACBIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukanmst 1 HOMEHKIaTypa HEOPraHUYECKUX BEIIECTB. | pUBHAIILHBIE
Ha3BaHMS OTICJIbHBIX MIPEACTABUTENIC HEOPTaHUYECKUX BEIIECTB.

Knaccudukanus XuMUYeCKUX peakluii B HEOPraHMUECKON W OpraHuvecKou
XUMHH. 3aKOH COXPaHEHMSI MAcChl BEIIECTB; 3aKOH COXPAHCHMSI U IPEBPAIICHUSA
DHEPIuM MPU XUMUYECKUX peakiusix. TeraoBeie d3PEKThl XUMUUESCKUX PEAKIIUM.
TepMoXUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOW peaKiny, €€ 3aBUCHMOCTh OT Pa3INYHBIX (aKTOPOB.
['oMoreHHbIE U reTeporeHHbIe peakinu. KaTanus u kaTaau3aTopsbl.

O6paTuMble 1 HeoOpaTUMBbIE peaklMi. XUMHUEeCKoe paBHOBecre. KoHcTaHnTa
XUMHYECKOT0 paBHOBecHsi. DakToOphl, BIMAIONIME HA TOJOKEHHUE XHUMHUYECKOIO
PaBHOBECHS: TEMIIEPATYpa, AaBJICHUE U KOHILICHTPAIIMHU BEIIECTB, YYACTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutuyeckas aucconuanusi. CuibHbIE UM clIaOble DJIEKTPOJIUTHI.
Crenenp auccounanuu. Cpena BOJHBIX PAacTBOPOB: KHUCJIOTHAs, HEUTpaibHas,
nienounas. Bomoponnsiii mokazarens (PH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT'O OOMEHa.

OKHUCIUTEIPHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIICHUS.
OkucnauTenb M BOCCTAHOBUTENb. [Ipomecchl OKHCIEHHST W BOCCTAaHOBJICHUSI.
BaxxHeiilime OKHCIWTEIM W BOCCTAHOBUTEIW. MeETON SJEKTpOHHOro OalaHca.
DIIEKTPOIU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W HMX NPEBpaIlCHUN:
pa3oKEeHHEe TEPOKCHJa BOJOPOJA B MPUCYTCTBHUM KaTalW3aTtopa, MOJIENH
KPUCTAJUIMUECKUX PEHIETOK, IPOBEICHUE PEaKIMii MIOHHOTO 0OMEHa, OTpeielieHre
Cpeabl pacTBOPOB C IMOMOILIBID WHIWKATOPOB, HM3YYCHUE BIMSHUS Pa3JIMYHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pEaKIUM U TMOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHSI.

Heopranuueckast xumusi.

[Tonmoxenne HemeraiuioB B llepuoguueckor cucreMe XUMHYECKUX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3nUecKue
CBOMCTBA HEMETAJIOB. AJIJIOTPOIUSI HEMETAJIOB (Ha MPUMEPE KUCIOPOJIa, CEPHI,
dbocdopa u yranepona).

Bonopon. Ilomydyenue, ¢gusndeckue M XHMHUYECKHE CBOMCTBA: PEaKIUU C
MeTaJJIaMU M HEMETaUIJaMH, BOCCTAaHOBUTENIbHbIE CBOWCTBA. [ 'MIapuUABL
TonnuBHBIE AIIEMEHTHI.

["anorensl. HaxoxneHue B MpUpoOAE, CIOCOOBI MOJydeHUs, (GU3UYECKHUE U
XAMUYECKUE CBOMCTBA. [ amoreHoBoAOpobl. BaxHeuine KuCIopoacoaepxaiiue
COEIMHEHHUS TajoreHoB. JlabopaTopHble W MPOMBIIUICHHBIC CIIOCOOBI MOTYYEHUS
rajgoreHoB. [ [puMeHeHne rajJoreHoB U X COCUHEHHM.



Kucnopon, o3on. JlabopaTopHble W MPOMBIINIICHHBIE CITOCOOBI TMOTyYCHHUS
kuciopona. Ou3znyeckue U XMMHUYECKUE CBOMCTBA M NPHUMEHEHHE KHUCIOpoAa U
030Ha. OKCUIBI U NEPOKCUBI.

Cepa. HaxoxzaeHnue B npHUpoAe, CIOCOObI TOJNy4YeHHS, (U3HUECKHE WU
xummudeckue cBomctBa. CepoBogopon, cyibdpuasl. Oxcua cepoi(1V), okcun
cepol(VI). CepHucras u cepHass KUCIOTHI U UX cojid. OCOOEHHOCTH CBOWCTB
cepHoU KucioTel. [IpuMenenne cepbl ¥ €€ COeTMHEHU.

A3zor. HaxoxneHnue B mpupojie, CHOCOObl MONy4deHUs, (U3HYECKUE U
XUMHUYECKUE CBOMCTBA. AMMUaK, HUTPUAbl. OKCHAbl a30Ta. A30THCTasi U a30THas
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIIOTHI. [IpriMeHeHune azoTta
Y €r0 COeIMHEHMI. A30THBIE yIOOPEHHUS.

®ocdop. Haxoxnaenue B mpupoje, CHOCOObl MONydeHUs, (PU3NUECKUe U
xumudeckue cpoictBa. dochunpr u pochun. Oxcuasl docdhopa, dochopHas
kucinora u e€ conu. [Ipumenenue ¢ocdopa u ero coenunHeHuil. Pochopubie
ya0OpeHus.

VYrinepon, HaxoxAeHUWE B Npupoje. AJUIOTPOINHbIE  MOIU(UKAIUH.
duznyeckue W XHMHYECKHME CBOWCTBA MPOCTBHIX BEIIECTB, O0OpPa30BaAHHBIX
yraepogom. Okcua yriepoaa(ll), oxcun yranepona(lV), yronbnas kuciora u eé€
COJIU. AKTUBUPOBAHHBIA Yyroiyib, ancopOuusa. Dymiaepensl, rpadeH, yriaepoaHble
HaHOTPYOKU. IIprMeHeHre MpoCThIX BEMIECTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COCIMHEHNH.

Kpemuuii. Haxoxnenue B mpupoze, crnocoObl MONMydeHHs], (pU3MUecKue u
xumudeckue cpoiictBa. Oxcun kpemuusi(1V), kpemMHHEBash KHUCIIOTA, CUJIMKATHI.
[IpumeHenue KkpeMHus 1 ero coeAnHeHuil. CTeKI0, €ro noxy4eHue, BUAbl CTEKIIA.

[Tonoxenne metamioB B [leprnoandeckoil cucTeMe XUMUYECKUX 3JIEMEHTOB.
OcCOoOEHHOCTH CTPOEHHUSI AJIEKTPOHHBIX O0O0JOYEK aToMOB MeTauioB. OOuue
¢uznyeckue cBoiicTBa MeTawioB. llpuMeHeHue MeTalsioB B OBITY M TEXHHKE.
CrmuiaBel METANIIOB.

DJIEKTPOXUMHUYECKUM  PsAll  HampspkeHu  MetauioB.  OOImue  CcrnocoObl
MOJTy4EeHUS METaJJIOB: TUIPOMETAILTYpPIus, MUPOMETAILTYPIHS,
anektpoMetaiutyprus. [lonarue o koppo3um MertamioB. CrnocoObl 3alUThI OT
KOPPO3HH.

Oo6mast xapakrepuctuka MeTamwioB |A-rpynmer [lepuonnueckoit cuUCTEMBI
XUMUYECKUX dyeMeHToB. Hatpuii u kanuii: mnomydeHue, (U3MUYECKUE U
XUMHUYECKHE CBOMCTBA, MPUMEHEHUE IPOCTHIX BEIIECTB U UX COCTUHEHUN.

O6mast xapaktepuctuka metamioB |lIA-rpynmer Ilepuogudeckoit cuctemsl
XUMHUYECKHX JJIEMEHTOB. MarHuii W Kajublui: TMoJlyueHue, (u3nYecKue u
XUMHUYECKHAE CBOMCTBA, INPHUMEHEHHE IPOCTBIX BEIIECTB M HX COEIUHEHUU.
JKéctkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS!.



AJnroMuHUN: noydeHue, (Gu3ndeckue 1 XUMUYECKUe CBOMCTBA, IPUMEHEHHE
IPOCTOTO BEIIECTBA W €ro coenuHeHuil. AMQOTepHBIE CBOICTBa OKCcHIA U
TUAPOKCH]IA ATFOMUHUSA, THAPOKCOKOMILIIEKCHI AITFOMUHUS.

OOmasi xapakTepucThka MeTauioB NoO0ouHbIX moarpynn (b-rpymm)
[lepuonueckoi CUCTEMBI XUMUYECKHUX DJIIEMEHTOB.

®duznyeckre U XMMUYECKHE CBOMCTBA XpoMa U €ro coeAruHeHuil. OKCuapl U
rugpokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatel u guxpomartsl, HX
OKHUCJIHUTENbHbIE CBOMCTBA. [loiyueHue u npuMeHeHue Xxpoma.

duznyeckre M XUMHUYECKHME CBOWCTBA MapraHiia M €ro COeAUHEHUH.
Baxneiimme coenunenuss Mapranna(ll), wmapranna(lV), wmapranna(VIl) u
mapranua(Vll). Ilepmanranat kamus, €ro OKMCIUTENbHbIE CBOMCTBA.

duznyeckre U XMMUYECKHUE CBOICTBA JKeJe3a M ero coeluHeHuil. OKCUbI,
ruapokcusl U conu xxeneza(ll) u xenesa(lll). Tlonyuenue u npuMeHeHHe xemne3a
Y €r0 CIUIaBOB.

Pu3nYeCcKrne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue u
NPUMEHEHUE MEAU U €€ COCTMHEHMIA.

[MuHk: momydyeHue, (U3MUYECKUE U XUMUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIAa U TUIPOKCU/A IMHKA, TUAPOKCOKOMIUIEKCHI IMHKA. [I[puMeHnenue
LIMHKA U €T0 COCUHEHUM.

OKCIEpUMEHTAIbHBIE METOJbl HW3YYEHHUsl BEIIECTB W HUX MPEBpAIICHUI:
u3yueHue oOpaslloB HEMETAJUIOB, ropeHue cepwl, ¢docdopa, kene3a, MarHus B
KHCIIOPOJE, H3y4YEeHHE KOJUIeKIMH «MeTauibl U CIUIaBbD», B3aUMOJCHCTBUE
IEJIOYHBIX U IIEJI0YHO3EMENbHBIX METAJJIOB C BOAOW (BO3MOKHO MCIIOJIb30BAHHE
BHJIEOMATEPUAIIOB), B3aUMOJCHCTBUE LIMHKA M KEJIe3a C pacTBOpaMU KHUCIOT U
1IeJI0Y€eil, KaYeCTBEHHbIE PEaKIIMM HA HEOPTraHWYECKUE aHUOHbI, KATUOH BOJOPOJa
YW KAaTHOHbl METAaJVIOB, B3aUMOJIECUCTBUE THJIPOKCUIOB AIIOMUHUSA MU ILHMHKA C
pacTBOpaMM KHUCJIOT M LIEJNOYEH, PEIICHNE 3KCIEPUMEHTAIBHBIX 33/1a4d [0 TEMaM
«["anorens», «Cepa u e€ coeAMHEHUA», «A30T U (Hochop U HX COEAMHEHUSN,
«Mertaibl TIaBHBIX TOATPYIID», «MeTamibl TOOOYHBIX MOATPYIII.

XuMus U KU3Hb.

Ponb xumMuu B o0ecriedeHuu yCTOMUMBOIO pa3BUTUsA yenoBedecTBa. [lonsaTue
O HAyyHbIX METOJax IIO3HAHWS U METOAOJOTMH HAyYHOIO HCCIEAOBAHMS.
Hay4Hble NpUHIUITEI OpraHu3alii XUMHYECKOT0 IPOU3BOACTBA. [I[poMBIIIIEHHbIE
CHOCOOBI MOMYYEHUSI BaXKHEHUIINX BEIIECTB (HAa MpUMEpPE MPOU3BOJCTBA aMMHUAKa,
CEpHON KHUCIOThI, MeTaHoJa). [IpoMbllIIeHHbIE CTTOCOOBI MOTYUYEHUS METALIOB U
CIUTABOB. XMMHUYECKOE 3arps3HEHUE OKPYXAIOLIEH Cpeapl M €ro IOCIEICTBUS.
Poub xumun B 006ecriedeHIH SHEPreTHIeCKOi Oe30MacHOCTH.

XuMusi H 340poBbe uenoBeKa. JlekapcrBeHHble cpencTtBa. llpaBuna
MCITIOJIb30BAHUS JIEKAPCTBEHHBIX MpenaparoB. Poibs XuMuM B pa3BUTUN METULIUHBI.



XUMHSI AW OCHOBHBIE KOMITOHEHTHI, TUIIEBbIE 100aBku. Poib Xxumuu B
o0ecrieueHnH UIIEBO 0€301TaCHOCTH.

Kocmernueckne u mapdromepHbie cpenctBa. boitoBas xummus. [IpaBuma
0e30MacHOr0 MCMOJIb30BaHUsl MpenaparoB OBITOBOW XWMHUU B TIOBCEIHEBHOU
KU3HU.

XuMusl B CTPOUTEIIbCTBE: BAXKHEHIIUE CTPOUTEbHBIE MaTepUasbl (ILIEMEHT,
OCeTOH).

XuMHs B CEIbCKOM X03siicTBe. OpraHu4ecKkrue 1 MUHEpaJIbHbIE yI00pEHHUS.

CoBpeMEHHbIE KOHCTPYKIMOHHBIE MaTepualibl, KPaCKH, CTEKJIO, KEpaMHuKa.
Marepuainel g 3JeKTpOHUKU. HaHOTEXHONIOTUN.

PacuérHble 3anaumn.

Pacuétpl: Macchl BemiecTBa WiauM 00bEMa ra3oB MO M3BECTHOMY KOJIMUECTBY
BEI[ECTBA, Macce WM OOBEMY OJHOTO W3 YYACTBYIONIMX B PEAKIMU BEIIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIMH, €CIU OJHO U3
BEILIECTB MMEET NpUMecH, Macchl (00BEMA, KOJIMYECTBAa BEIIECTBA) MPOIYKTa
pEaKUHUM, €CIM OJHO M3 BEIIECTB JaHO B BHJIE pPACTBOpPA C ONPEACIEHHOU
MAaCCOBOM JOJIEH PAacTBOPEHHOTO BENIECTBA, MACCOBOM JOJIA W MOJIAPHOU
KOHIICHTPAIIMM BEILIECTBA B PAcCTBOpE, JOJIM BBIXOAA NPOJIYKTa PEAKIUHU OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanmst  MEXNpEeAMETHBIX CBA3€H MNpU  HU3YyYEeHUHM oOmed
HEOpPraHU4eCcKOM XuMHUM B 11 Kilacce OoCylIecTBIIETCS YEpe3 MCIOJIb30BAHUE KAK
OOIIUX €CTECTBEHHO-HAYYHBIX MOHITHM, TaK ¥ MOHATHH, MPUHATHIX B OTICIBHBIX
MpeaMeTax eCTECTBEHHO-HAYYHOT'O IIUKIIA.

OO0nue ecTeCTBeHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHsl, 3aKOH, aHaJlu3, CUHTE3, KiaccuduKkalius, nepuogudHOCTh, HAOIIOICHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIENb, MOJICTMPOBAHUE.

@u3nka: Marepus, MHUKPOMHpP, MaKpOMHp, aTOM, OJJIEKTPOH, MPOTOH,
HEUTPOH, UOH, U30TOIbI, PAAMOAKTUBHOCTh, MOJIEKYJIa, YHEPTETUYECKUI YPOBEHb,
BEILIECTBO, TelO, OOBEM, arperaTHOE COCTOSIHHME BEIIECTBa, WACAIbHBIN Ta3,
dbuznyecKkre BeITUYUHBI, €AMHUIIBI U3BMEPEHUS, CKOPOCTh, IHEPTHUSI, Macca.

buonorus: kieTka, opraHusM, dKocucTema, onocdepa, MeTaboInU3M, MaKpO-
U MUKPODJIEMEHTHI, OCJIKH, KUPHI, YTICBOAbI, HYKJICMHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB M MOTOK PHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepasbl, TOPHBIE TTOPOJIbI, MOJE3HbIE UCKOIMAeMbIe, TOTUIURO,
pecypchl.

TexHoIorus: XUMUYECKasi TPOMBIIIJIEHHOCTh, METAJUTyprUsi, CTPOUTEIbHBIE
MaTepualibl, CENIbCKOXO3IMCTBEHHOE MPOU3BOJICTBO, MHUILEBAsI TPOMBIIIJIEHHOCTb,
dbapmaiieBTHUYECKAS MIPOMBIIIICHHOCTb, MIPOU3BOJICTBO KOCMETHYECKUX



npernaparoB, IMPOU3BOACTBO KOHCTPYKIMMOHHBIX MATCpUAJIOB, JJICKTPOHHAA
IMPOMBINIJICHHOCTb, HAHOTCXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA [TPOI'PAMMEI 110 XUMHNU
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIEI'O OEPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIIETEHBI CIEAYIONIME COCTaBISIONIME: OCO3HAHHE
OOYYarOIIMMHUCS POCCHUMCKON TPaKTAHCKOW HMACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCTA U CaMOOIPEACICHHUIO; HAUTMYUE MOTUBALIUU K
OOy4eHHIO; TOTOBHOCTh UM CIOCOOHOCTH OOYyYaloIMXCS PYKOBOJICTBOBATHCS
OPUHATBIME B OOIIECTBE TMpaBWJIaMU W HOPMaMu [OBEJCHUS; HAIUYUE
MPABOCO3HAHUS, SKOJOTMYECKON KYJIbTYPhI; CIIOCOOHOCTH CTABUTH 1IE€JIU U CTPOUTH
JKU3HECHHBIE TIJIAHBI.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XHUMHUSD»  OTPAKaAIOT
c(OpPMHUPOBAHHOCTh OIbITA TO3HABATEILHOM M TMPAKTUYECKON JESTEIbHOCTU
O0Oy4JaronIMXcs B MPOIECCE peau3aiuy 00pa3oBaTeIbHON e TEIHHOCTH.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XUMHUSD» OTPaAKaIOT
c(hOpMUPOBAHHOCTh OIbITA I[O3HABATEILHOW M MPAKTUYECKOU JIESITEIHLHOCTH
oOy4Jaronmxcsi B MPOIIECCEe peaau3aiud 00pa3oBaTEIbHON JESITENBHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS

OCO3HAHUS 00YYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 003aHHOCTEH,
YBAXKEHUSI K 3aKOHY U IPABOIOPSAJIKY;

MPEACTABICHUS O COLMAIBHBIX HOpPMax W MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM MAEATEIBHOCTH TIPU CO3AaHUU
y4€OHBIX MPOEKTOB, PEUICHUU YYEOHBIX W IMO3HABATEJIbHBIX 3aJlay, BHITTOJTHEHUU
XAMHUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHATN3E PA3IUYHBIX BUIOB YU4EOHOU NEATEILHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

IIECHHOCTHOTO OTHOWICHUSI K MCTOPUYECKOMY M HAYYHOMY HACJICAUIO
OTE€UYECTBEHHON XMMUH;

YBAXEHUSI K TPOIECCY TBOpPUECTBAa B OOJACTH TEOPHUH W TMPAKTHIECKOTO
MPUJIOKEHHUSI XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CTb pEe3yJbTar
JUTUTEbHBIX ~ HAOMIOJACHUN, KPOIMOTJUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
MMOCTOSIHHOTO TPYJa YYEHBIX U MTPAKTUKOB;



MHTEpecCa M MO3HABAaTEIbHbIX MOTHMBOB B IOJIYYEHUU U THOCIEIYIOLIEM
aHaim3e MHQOPMAIMH O MEPEAOBbIX TOCTHKEHUSIX COBPEMEHHOW OTEUYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHNUS;

CIIOCOOHOCTH OIICHMBATh CUTYAIluH, CBSI3aHHBIC C XMMUYECKUMU SIBICHUSIMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEACHUE M IMOCTYIKH CBOMX TOBapUUIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCJIEICTBUN
MOCTYIIKOB;

4) popmMupoBaHus KYJIbTYPbI 310POBbS:

NOHMMAaHHS LEHHOCTEH 3J0pOBOro U 0Oe€30macHoro obpas3a JKU3HH,
HEOOXOJMMOCTU OTBETCTBEHHOTO OTHOIIECHHS K COOCTBEHHOMY (DHU3MUECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

coOJtoicHUsT TpaBwiI 0Oe30macHOro oOpalleHHus C BEUIECTBAMU B OBITY,
ITIOBCETHEBHOM KU3HH, B TPYAOBOM AEATEIBHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HHJIUBUAYAIIBHOTO U  KOJUIEKTUBHOIO
0€3011acHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIMX 3J0POBbIO U KU3HHU JIIOCH;

OCO3HAHMS TOCIEACTBUN W HENPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOJICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy10BOI0 BOCTIMTAHMSI:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B  Yy4eOHO-HCCIIEA0BATEIbCKOM
NESATETbHOCTH, OOIINECTBEHHO TOJE3HOM, TBOPYECKOW W  JPYrUX BHAAX
NesATEeIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTU€ B PEIICHUM NPAKTUYECKUX 3aaay
CoLlIMaJIbHON HANpaBJIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);

MHTEepeca K MPAaKTHUYECKOMY M3YYEHHIO MPOQPECCHl pa3aIuyHOro poja, B TOM
YHUCJIe HA OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHUM 110 XUMUU;

YBaXEHUS K TPYLY, JIIOASIM TpyAa U pe3yibTaTaM TPyAOBOU IeATEIbHOCTH;

TOTOBHOCTM K OCO3HaHHOMY BbIOOpY HWHIMBHUIYaJIbHOW TPAEKTOPUU
oOpa3zoBaHus, Oyaymiedl mpodeccur W peaau3aluud COOCTBEHHBIX JKU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, UHTEPECOB U
noTpedHOCTeN 00111eCTBa;

6) 3K0JI0rN4eCKOr0 BOCIIMTAHUSA:

HKOJIOTUYECKU IEJIeCO00PAa3HOr0 OTHOLICHHS] K MPUPOJE KaK HCTOUYHHUKY
CYILLECTBOBAHMS )KM3HU Ha 3€MJIE;

NOHMMAaHHUA TJI00AJBbHOTO XapakTepa 3KOJOTHYECKHX MpoOJieM, BIMSHUA
HKOHOMHUYECKHUX MPOIECCOB HA COCTOSTHUE IPUPOAHON U COLIMATBHOM Cpeabl;



OCO3HAHUS HEOOXOJWMOCTH WCIOJIb30BAHMS JOCTIKCHUA XUMHH IS
pelIeHrs BOMPOCOB PAllMOHATIEHOTO MPUPOAONOIB30BaAHNUS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIMX BPEHN  OKPYKAKOIIEH
NPUPOIAHON cpelie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTHYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEVCTBUN U MPEIOTBPAILIATh UX;

HaJIMYusl Pa3BUTOr0 3KOJIOTHYECKOTO MBIIIICHUS, YKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATeIbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHBHON M COLUAIBHOU
MpPaKTUKe, CIOCOOHOCTH M YMEHUS AaKTUBHO MPOTUBOCTOSTH HJIEOJIOTUHU
xemMohoouu;

7) UEHHOCTH HAYYHOI'0 O3HAHMSL:

MHUPOBO33pPEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAyKU U 0OIIIECTBEHHON MIPAKTUKH;

MOHUMAaHUsl CHeUU(PUKA XHMHUM KaK HayKd, OCO3HaHUs €€ poJiid B
GbopMUPOBAHUM PAIMOHATIBLHOIO HAYYHOTO MBIIUJIECHUS, CO3JaHUU IEJTOCTHOTO
MpECTaBICHUS] 00 OKPYXKalollleM MHUPE KaK O €IWHCTBE MPUPOJbI U YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U peHIeHUH MpoOJieM COXpaHEHUS
MPUPOIHOTO PaBHOBECHS,

yOeXKIEHHOCTH B  0OCOOOM 3HAYMMOCTH XHUMHUHM JJIE  COBPEMEHHOMU
HUBWIM3ALMK: B €€ TyMaHUCTUYECKON HAMpaBICHHOCTH W BaXXHOM poOJIK B
CO3JaHUM HOBOM 0a3bl MaTepUaJbHON KyJIbTYpbl, B PpELIEHUU TIJIOOATBHBIX
npo0eM YCTOMYMBOIO PA3BUTHUS YEIIOBEYECTBA — CBHIPHEBOM, SHEPreTHUECKOM,
MUIIEBON M DKOJIOTHUECKOW 0€30MacCHOCTH, B Pa3BUTUHM MEAUIIMHBI, 00E€CTICUeHUN
YCJIOBUM YCHEIIHOTO TPY/ia U IKOJIOTHYECKU KOMGMOPTHON KU3HU KAKIOTO YjieHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: TOHMMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOJB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MoJIy4aeMbl€ 3HAHUS JJIs aHAJIu3a U OOBSCHEHUS SBJICHUN OKPYKAIOIIET0 MUpA U
MPOUCXOJIAIIUX B HEM U3MEHEHUH, yMEHUS JieIaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE HAayuyHbIX (AKTOB M HMEIOUIUXCSA JaHHBIX C IEJIbI0 MOJyYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETILHO HCIOJb30BaTh XHUMHYECKUE 3HAHUS IS
perieHus Mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

MHTEpeca K O3HAHUIO, UCCIIEA0BATENIbCKON EATETbHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTH K  HENPEpPhIBHOMY OOpa3OBaHUIO W
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHUW 10 XUMUU B
COOTBETCTBHH C KU3HECHHBIMH MMOTPEOHOCTSAMH;

WHTEpeca K OCOOCHHOCTAM Tpy/Aa B pasNu4HbIX chepax mpodeccruoHaaIbHOMI
JEATEIIbHOCTH.



METANIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE PE3YIBTATHl OCBOCHHS MPOTPAMMBI 110 XMMHHU Ha YPOBHE
CpellHero o011ero oopa3zoBaHus BKIKOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHPOBO33PEHHS  OOydYaromIMXcs
MEXIUCIUIUIMHAPHBIE (MEXIIPEIMETHBIE) OOIIEHAYUYHbIE MOHATHUS, OTPAXKAOLIUe
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeHU(PHUKY METOI0B TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (Marepus, BEIIECTBO, SHEPIHs, SIBICHUE,
mpoliecc, CUCTeMa, Hay4YHbI (pakT, MPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTbh, 3aKOH,
Teopus, HCCIe0BaHNE, HAOTIOACHHUE, U3MEPEHHE, IKCIIEPUMEHT U IPYTHE);

YHUBEpCaJbHbIE Y4eOHbIE NEWCTBHs (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,

PETYJISTUBHBIE), 00ecIeunBaroIIne (dbopmHpoBaHue (GyHKIIMOHATBHON
I'PaMOTHOCTH U COLIMAJIbHOM KOMIIETEHIIUN 00YyYaroINXcs;
CHIOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXKIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHbIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE Pe3yibTaTbl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHHKATHBHBIMA U  PETryJATHBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

1) 6a30Bble JJOru4yecKmne JaeicTBUSI:

CaMOCTOSITEIbHO  (OpMyIHpOBaTh W aKTyaJIU3UpPOBaTh  MPoOJEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

OMpEeNeNaTh LEeMu ACATEIbHOCTH, 3ajaBas MapaMmMeTpbl U KPUTEPUU UX
JIOCTUXKEHUSI, COOTHOCUTD PE3YyJIbTaThl AEATEILHOCTH C MOCTABJICHHBIMU LICJISIMU;

HCIOJIb30BaTh MPU OCBOCHUHM 3HAHWU MPUEMBI JIOTMYECKOTO MBIIIJICHUS:
BBIJICTISITh XapaKTEepPHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH WX B3aUMOCBS3b,
MCIIOJIB30BaTh COOTBETCTBYIOIINE MOHSITHUS JJII OOBSICHEHUS OTIEIbHBIX (PAKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHUS M KPUTECPUU JJIs1 KiIacCU(PHUKAIIMK BEIICCTB H
XAMUYECKUX PEAKIINIM;

yCTaHABJIMBAaTh MPUYUHHO-CJIICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKJeHHUS (MHAYKTUBHbIC, JENYKTUBHbBIC, IO
aHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUUS B PacCMaTPUBAEMBIX
SABJICHUSX, (DOPMYJIUPOBATH BHIBOABI U 3aKJIIOUCHUS;

MIPUMEHSITH B MPOIECCE MO3HAHUSI MCIOJIb3YEMbIE B XUMHUH CUMBOJIUYECKUE
(3HaKOBBIE) MOJICIIH, MPEOOPA30OBHIBATE MOJICJIHLHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysa, YpaBHEHHE XUMHUYECKON



peakiuu — MpH PELICHUU y4eOHBIX MO3HABATENbHBIX M MPAKTHYECKUX 3a/ad,
INPUMEHSATh HAa3BaHHbIE MOJEIIbHBIEC NIPEICTABIICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB M3y4aeMbIX BEIIECTB U XUMHYECKUX PEAKIIHIA.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYYHOTO IMO3HAHUSI BEHIECTB U XUMHYECKHUX
pEeaKUunii;

dbopMynTupOBaTh LIETH U 3314l UCCIEA0BaHNUs, UCTIONB30BaTh TOCTABICHHBIC
U CaMOCTOSITENILHO C(OpPMYJIMpPOBAaHHBIE BOIPOCHl B KayeCTBE HHCTPYMEHTA
MO3HAHUSA U OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HABBIKAMU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS M  IPOBEACHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHS HAOMIOAATh 33 XOJ0M
polecca, CaMOCTOSATENbHO IPOrHO3MPOBATh €ro pe3ysbTar, (OopMyIUpOBATH
0000LIEHMS U BBIBOABI OTHOCUTENIBLHO IOCTOBEPHOCTHU PE3YIbTAaTOB UCCIIEI0BaHUS,
COCTaBJISAITh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENbCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSTEIbHOMY
IIOMCKY METOJIOB pEUICHUS IPaKTUYECKUX 3a/ad, IPUMEHEHHUIO pPa3IMYHbIX
METO/IOB ITO3HAHMSI.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HAy4HO-
NOMYJISIpHAasl JUTepaTypa XHMHUYECKOTO COJIEpP)KaHUsA, CIPaBOYHbBIE IOCOOHUS,
pecypcsl HTepHeTa), aHaIu3upoBaTh MH(OOPMALIMIO PA3IUYHBIX BUIOB U (OopM
IIPEICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEMPOTUBOPEUUBOCTb;

(GbopMyIMpPOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU TMOUCKE U
orbope wmHbOpPMAIIMM, HEOOXOAUMOM JJIS BBIMOJHEHHS YYCOHBIX 3ajad
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OMBIT MCHOJIB30BAHUS HH(POPMALIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUNA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMaIbHYIO  (QOpMy  MpeICTaBlICHUS
uHdopmaruu (cxembl, rpaduKy, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U JIPYTHUE);

UCIIONIb30BaTh HAy4yHBIM fA3BIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
XUMUYECKON uH(pOpMaIMell: MPUMEHATh MEXIpeAMeTHbIe ((usumyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, a00pEeBUATYPBI, HOMEHKJIATYPY;

UCIT0JI30BaTh 3HAKOBO-CHUMBOJIMYECKHUE CPEACTBA HATJISTHOCTH.



KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE y4eOHbIe 1eiiCTBHUS:

3a/1aBaTh BOTMPOCHI IO CYIIECTBY 00CYXKIaeMON TEMBI B X0/ TUAIOTA W/WJIH
JMCKYCCHH, BBICKA3bIBaTh HJICH, (DOPMYITHUPOBATH CBOM MPEIIOKEHUS
OTHOCHUTEJIHHO BBITTOJTHCHHS MPE/TIOKEHHOM 3a1a4H;

BBICTYIIATh C TIPE3CHTAIMEH pe3yIbTaTOB IMO3HABATEIHHOU JCSITEIHHOCTH,
MOJTYYCHHBIX CAMOCTOSATEILHO MJIM COBMECTHO CO CBEPCTHUKAMU TIPH BHIMIOJTHEHUHT
XUMHUYECKOTO JKCIIEPUMEHTA, MPAKTHUECKON pabOThI TIO0 MCCIICOBAHUIO CBOMCTB
U3y4aeMbIX BEIIECTB, peaan3allii yIeOHOro MPoeKTa, U (POPMyITHpPOBATH BHIBOIBI
1o pe3yibTaTaM TPOBEACHHBIX HCCIEAOBAHUN IyTEM COTJIACOBAaHUS TO3HUIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC Y4eOHbIe 1eliCTBHS:

CaMOCTOSATENIFHO IIJIAHUPOBATh W OCYIIECTBIATH CBOIO ITO3HABATEIHHYIO
JeATEeIIbHOCTh, Ompeneisas e€ Ienu W 3ajJadyd, KOHTPOJUPOBaTh W IO Mepe
HEOOXOJMMOCTH KOPPEKTHUPOBAaTh MpeajiaraeMblii  aJIrOpuTM ACHCTBHM IpHU
BBITIOJTHEHUU Y4YEOHBIX U HCCIENOBATEIbCKUX 3aj7ay, BbIOMpaTh Haubosee
3¢ (}eKTUBHBIA CcrOcO0 HX pemeHus ¢ y4€TOM IOJYyYEeHHs HOBBIX 3HAHUU O
BEIECTBAX M XUMHUCCKHUX PEAKIIHSIX;

OCYIIECTBIISITh CaMOKOHTPOJIb JICSITEILHOCTH Ha OCHOBE camMoOaHajIu3a M
CaMOOIICHKH.

MHPEJIMETHBIE PE3YJBbTATHBI

[IpeameTHBIC pe3yabTaThl OCBOCHUS MPOTPAMMBI IO XUMUHU HA YTITyOIEHHOM
YpPOBHE Ha YPOBHE CpeAaHEro oOImero oOpa3oBaHUs BKIIOYAIOT CIEIU(HUCSCKUC
JUIs1 yaeOHOTro mpeaMeTa « XUMHUs Hay4dHbIE 3HAHUS, YMEHUS U CIIOCOOBI JICHCTBUM
10 OCBOCHHIO, HHTEPIPETAIIMA U IIPeoOpa3OoBaHUIO 3HAHUM, BHJBI JCATEILHOCTH
M0 TIOJYYCHHWIO HOBOTO 3HAHWS W MPUMEHEHWIO 3HAHWW B PA3IMYHBIX YUCOHBIX
CUTYaIlHsIX, a TAKXKE B peabHBIX KU3HCHHBIX CUTYAIlUSIX, CBA3AHHBIX C XUMUEH. B
mporpaMMe II0 XUMHUHM TIPEJAMETHBIE Pe3YyIbTaThl MPEJACTABICHBI IO TOJaM
U3Y4YCHHUSI.

10 KJIACC

[IpenMeTHble pe3yldbTaThl OCBOCHHS Kypca «OpraHuyeckass XuUMHS»
OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TPEACTABICHUM: O MECTE€ U 3HAYCHUU OPraHUYECKOU
XUMHUHU B CHUCTEME E€CTECTBEHHBIX HAyK M €€ poJiM B 0OECIEYEHUU YCTOWYMBOIO
pPa3BUTHS YEJIOBEUYECTBA B PEIICHUU NPOOJIEM DKOJIOTHYECKOM, SHEPTETUUECKONU U
MUIIEBON 0€30MacCHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3JJaHUU HOBBIX MAaTEPHUAJIOB,



HOBBIX HUCTOYHUKOB SHEPIUH, B obecrieyeHuu PallMOHAIIBHOTO
MIPUPOOIIOIL30BaHNS, B (OPMHPOBAHUM MHUPOBO33PEHUS U OOIICH KyJIbTYpPbI
YeJIoBeKa, a TaKKe DJKOJOIMYECKHW OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY
3I0POBBIO U IPUPOJHOM CPEJE;

BJIAJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUH, KOTOpash  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE MTOHATUSI — XUMUUECKUN IJIIEMEHT, aTOM, SIAPO U DJICKTPOHHAS
oboyouka aroma, S-, P-, d-aroMHBIE OpOWTAIM, OCHOBHOE W BO30YXKIEHHOEC
COCTOSIHUA aToma, TUOpUAM3alMs AaTOMHBIX OpOuTane, HWOH, MoJIeKya,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENIEHb OKUCIIEHUS, XUMUYECKas CBS3b,
MOJIb, MOJISIpHAsI Macca, MOJISIPHBIA 00BEM, YIIEpOIHBIN CKEIET, GyHKIMOHATbHAS
TpyIa, paadkal, CTPYKTypHbIe (opmynbl (pa3BEPHYTHIE, COKpaIEHHBIE,
CKEJICTHBIC), M30MEpHUs CTPYKTypHass M TMPOCTPAHCTBEHHasi (reoMeTpuyeckas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUN pAJl, TOMOJIOTH, YTIEBOAOPOJIBI,
KHCJIOPOJA- U a30TCOAEPKAIINE OPraHUYECKUE COEOUHEHHUSI, MOHOMED, MOJIHUMED,
CTPYKTYpPHO€ 3BE€HO, BBICOKOMOJICKYJISIPHBIE COCIUHEHUS; TEOPUHU, 3aKOHBI
(nepuognueckuii 3akoH J[. M. MeHneneeBa, Teopus CTPOEHHUS OpPraHUYECKUX
BemecTB A. M. byTiepoBa, 3akOH COXpaHEHHUSI MacChl BEIIECTB, 3aKOH COXPAaHEHUS
U TpPEBpallCHUs DHHEPruM TMPHU XUMHUYECKUX PEAKUHUSIX), 3aKOHOMEPHOCTH,
CUMBOJINYECKUHN SI3bIK XMMHUHU, MHUPOBO33PEHUECKUE 3HAHUS, JIKAIINE B OCHOBE
MOHMMAHUSI TPUYUHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBJICHUM; MPEICTABICHUS
O MEXaHM3MaX XHMHUYECKUX pEaKIui, TEPMOJUHAMUYECKMX U KHUHETHYECKUX
3aKOHOMEPHOCTSIX MX MPOTEKaHUsI, O B3aUMHOM BJIMSIHUA aTOMOB W T'PYIIIT aTOMOB
B MOJICKYyJIaX (MHIYKTUBHBIA U Me30MepHBIN dpdexTri, opueHTanTsl | u Il pona);
(bakToJIOTHYECKHUE CBEJCHHS O CBOMCTBAaX, COCTaBe, IMOJYYCHUH U 0OE30MacHOM
WCIIOJB30BaHUN BAXXHEUIIIMX OPTaHUYECKUX BEHIECTB B OBITY M MPaKTUYECKOU
JEATCIBHOCTH  YEJIOBEKa, OOIIMX  HAyYHBIX  MNPUHIUIAX  XUMHYECKOTO
MIPOU3BOJICTBA (HA MMPUMEPE MPOU3BOJICTBA METAHOJIA, TIepepaboTKu HePTH);

c(hOpMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSTHM,
YCTaHABJIMBATh UX B3aUMOCBS3b, UCMOJb30BATh COOTBETCTBYIOIIUE MOHSATUS MPU
OTNMCAHUU COCTABA, CTPOCHHUS U CBOMCTB OPraHUYECKUX COCIUHEHMUI;

c(hOpMHPOBAHHOCTh YMEHHUIA:

MCIIOJIb30BaTh XMMHUYECKYI0 CUMBOJIMKY JJISI COCTaBIICHUSI MOJEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAMIEHHBIX M CKEJIETHBIX) (DOPMYIT OpraHUYECKUX
BEIIIECTB;

COCTaBJISAITh YPaBHEHHSI XMUMHYECKUX PEAKIMM M PacKpbIBaTh MX CYIIHOCTH:
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ pPEAaKIMil  MOCPEACTBOM  COCTaBJICHUS
JIEKTPOHHOTO OajlaHca JTUX peaKIHil, peakiuid HOHHOTO OOMEHa MyTEM
COCTaBJICHUSI MX MOJHBIX U COKPAIIEHHBIX NMOHHBIX YPABHEHUN;



W3TOTaBIMBATH MOJIEIIA MOJIEKYJl OPTaHUYECKUX BEMIECTB IS UILTIOCTPAINH
WX XUMHAYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHSI;

c(hOpPMHPOBAHHOCTh YMEHUN: yCTaHABJIMBATH MPUHAICKHOCTh HU3yYEHHBIX
OpraHMYEeCKUX BEHIECTB IO HX COCTaBY U CTPOCHUIO K OIPEACIEHHOMY
KJIacCy/Tpynne COoeAMHEHWH, JaBaTb MM Ha3BaHUA IO CHUCTEMaTUYECKOMN
Homenkiatype (IUPAC) u mpuBoauTh TpUBHAIBHBIC HA3BAaHUS IS OTICIHHBIX
MIPEAICTaBUTENICH OPTraHUYECKUX BEIIECTB (ITHIICH, alleTHIICH, TOIYOJ, TJIUICPHH,
ATWICHIJIMKOIb, (eHos, (QopManbIerujl, aueTaibJeruj, aieToH, MypaBbUHas
KHCIIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAs, OJIEMHOBAs, ATbMUTHHOBASI KUCIIOTHI,
IJIMIWH, ajJaHuH, MallbTo3a, (PPYKTO3a, aHWINH, TUBUHWII, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

cOPMHPOBAHHOCTh yMEHHUS ONPENCTATh BHJ XHMHYECKOW CBSI3U B
OpraHMYECKUX COCJIMHEHUSX (KOBAJIGHTHAas M HOHHAs CBA3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(OPMHPOBAHHOCTh YMEHHUS TPUMEHATH TIOJOKCHHUSI TEOPUU CTPOCHHUS
oprannueckux BemiectB A. M. bytiepoBa jjisi 0ObICHEHUSI 3aBUCHUMOCTH CBOMCTB
BEIIIECTB OT X COCTaBa M CTPOCHUS;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepuU30BaThb  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENICH pPa3IUYHbIX
KJIACCOB OPTaHMYECKUX BEIICCTB: aJIKAHOB, ITUKIIOATKAHOB, AJIKCHOB, aJIKaIUCHOB,
QTKUHOB, apPOMAaTHYECKHUX YTJIICBOJOPONIOB, CIHUPTOB, albJCTHIIOB, KETOHOB,
KapOOHOBBIX KUCJIOT, MPOCTHIX U CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, AMHHOKHUCJIOT, O€NKOB, yriaeBOAOB (MOHO-, AM- U TOJIUCAXAPHUJIOB),
WUTIOCTPUPOBATh ~ TEHETUYECKYI0  CBSI3b  MEXKAY HHUMH  ypaBHEHUSIMU
COOTBETCTBYIOIIUX XHMHYECKUX PEaKIWA C WCIOJBb30BAaHUEM CTPYKTYPHBIX
hopmy;

c(OpPMHPOBAHHOCTh, yMEHHUS TOATBEP)KIATh HA KOHKPETHBIX MpUMEpax
XapaKkTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPTraHUYECKUX COCTMHEHUM OT
KPaTHOCTH ¥ THITAa KOBAJICHTHOU CBSI3U (G- M T-CBSI3H1), B3aMMHOTO BIIUSTHHSI aTOMOB
U TPYII aTOMOB B MOJICKYJIaX;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIICBOIOPOIHOTO
ChIpbsi (HeTh, NPUPOAHBIM Ta3, Yyrojib), CHOCOOBI ero mnepepaboTKu U
MPaKTUIECKOE TPUMEHEHHE TPOAYKTOB MepepadboOTKH;

c(hOpMUPOBAHHOCTh BJIAJACHUS CUCTEMON 3HAHUNW O €CTECTBEHHO-HAYYHBIX
METO/axX TO3HaHUS — HAOJFOJCHHUH, U3MEPECHUN, MOJICTUPOBAHUH, YKCIICPUMEHTE
(peanbHOM M MBICTIEHHOM) U YMEHUS IPUMEHSITh ATH 3HAHUS;

chOpMHPOBAHHOCTh yMEHUS MIPUMEHSTH OCHOBHBIC orepanuu
MBICTTUTEILHON JEATeIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, 0000IeHue,



CUCTEMAaTHU3AIUI0, BBISABICHUE MPUUYUHHO-CIEICTBEHHBIX CBSI3€H — ISl U3y4ECHUS
CBOICTB BEIIECTB U XUMHUYECKUX PEAKIIUM;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISTH B3aUMOCBSI3h XUMUUECKUX 3HAHUH C
MOHSTUAMM U TIPEJCTABICHUSIMU APYTUX €CTECTBEHHO-HAYYHBIX IMPEIAMETOB JIS
0oJiee OCO3HAaHHOTO TOHMMAaHHUS CYIIHOCTH MAaTepUaIbHOTO E€IWHCTBA MHpA,
UCIIOJIB30BaTh CUCTEMHBIEC 3HAHUS MO OPraHUYECKONM XHUMHH ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SABJICHUN, UMEIOIUX €CTECTBEHHO-HAYUHYIO PUPOLY;

c(hOpPMHUPOBAHHOCTh YMEHHMM: TMPOBOJUTH PaCU€Thl MO XUMHUYECKUM
dbopMyllaM U ypaBHEHUSIM XUMUUYECKUX PEAKIHMKN C UCIOJIb30BaHUEM (HU3UYECKUX
BeIMUMH (Macca, 0OBEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIUX
BEILIECTBA C KOJUYECTBEHHON CTOPOHBI: PACUETHI MO HAXOXKICHUIO XUMHUYECKOU
dbopMyJibl BEIIECTBA MO M3BECTHBIM MACCOBBIM JIOJSIM XMUMHYECKHUX 3JIEMEHTOB,
MPOJYKTaM CropaHus, IUNIOTHOCTH T'a3000pa3HbIX BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATh U OIEHUBATH
C TO3UIMH  HSKOJIOTMYECKOM  O€30MacHOCTH  MOCIEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHON JE€ATENIbHOCTU YEJOBEKAa, CBSI3aHHOW ¢ MepepadOTKOU
BEILIECTB, UCMOJb30BaTh MOJYYCHHBIC 3HAHUS JJIsl IPUHSITUSL TPAMOTHBIX PEIICHUN
po0JIeM B CUTYaIMSIX, CBSI3aHHBIX C XUMUEH;

c(hOpPMHPOBAHHOCTh YMEHHUH: CaMOCTOSITENIbHO IUJIAHUPOBATh U TMPOBOJUTH
XUMHUYECKUN DKCIEPUMEHT (MOJIyYeHHE W M3YYEHHUE CBOMCTB OPTaHUYECKUX
BEILIECTB, KAYECTBEHHBIE PpEAKIUU YTJIEBOJOPOJOB PA3IMUHBIX KIACCOB W
KHUCJIOPOJACOJIEPKAIUX OPraHUYECKHX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/lad 10 PACIO3HABAHUIO OPraHWYECKUX BEIIECTB) C COOJIOACHUEM TPABHII
O6e3omacHoro oOpaleHusi ¢ BeHleCTBAaMU M JIA0OPATOPHBIM O0OpPYIAOBaHHUEM,
dbopMynupoBaTh 1€JIb UCCIAEIOBAHUS, TMPEJACTABIAThL B paziudHor dopme
pe3yabTaThl SKCIEPUMEHTA, AaHAJIU3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

chOpMHUPOBAHHOCTH YMEHHUIA:

COOJIIO/IaTh MPaBHUJIa IKOJOTHYECKHU 11€J1eCO00Pa3HOT0 TMOBEACHHS B OBITY U
TPYIOBOM JEATEIBHOCTH B IIEJSX COXPAHEHHUS CBOETO 3/I0POBBS, OKpYKaroulen
MPUPOJTHON CPEeJIbl U TIOCTUXKEHUS €€ YCTOMUUBOTO Pa3BUTHS;

OCO3HaBaTh OMACHOCTb TOKCHUYECKOTO JIEUCTBUS HaA JKUBBIE OPTraHU3MBbI
OIPEICIIEHHBIX OPraHNYECKUX BEIIECTB, TOHUMAasi CMbICH TTokazaress [1/1K;

aHAIM3UPOBATh I1€JIeCO00PA3HOCTh MPUMEHEHHS OPTaHMYECKHX BEIIECTB B
MIPOMBIIIJICHHOCTH U B OBITY C TOUKHU 3PEHUSI COOTHOIIEHHUS PUCK-TI0JIb3a;

c(hOpPMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IIEJICHANPABICHHBIA TOUCK
XUMUYECKON MH(MOPMAITUHN B PA3TUYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-Hay4dHas
JUTEpaTypa, CpeicTBa MaccoBoi nHpopMmaiuu, HTEpHET U apyrue), KpUTUIECKU
aHAIM3UPOBATh XUMHUYECKYI0 WH(MOpMaIuio, repepadareiBath €€ M MCIOJIb30BaTh
B COOTBETCTBHUU C MTOCTABJICHHOM y4eOHO 3a1auei.



11 KJIACC

[IpenmeTHBIC pe3ynbTaThl OCBOCHUS Kypca «OOmas W HeopraHudecKas
XAMUSD) OTPAXKAKOT:

c(OpPMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MU,
3aKOHOMEPHOCTSIX WU TMO3HABAEMOCTHU SIBJICHUW MOPHUPOJBI, O MECT€ U 3HAYEHUU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAyK U €€ pOoJii B 00ECIIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEIICHHH MPOOJIEM SKOJOTUYECKOW, DHEPIeTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B Pa3BUTUU MEJMIIMHBI, CO3JaHUM HOBBIX MaTE€pHAlIOB, HOBBIX
MCTOYHUKOB SHEPTUM, B OOECIEYEHUM PAIlMOHAILHOIO MPUPOJIOIOIb30BAHUS, B
bopMHpOBaHUM MHPOBO33PEHHUS W OOIIEeH KyJIbTypbl 4YelIOBEKa, a TaKxke
HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO W TMPUPOHOMN

cpene;
BJIAJCHUC  CHCTEMOM  XUMHUYCCKMX  3HAHHMHM, KOTOpas  BKJIIOYAcCT:
OCHOBOITOJIATAOIINE TOHATHS — XUMHUYCCKHM OJJIEMCHT, aToM, SJIpO aroMma,

W30TOIIbI, 3JICKTPOHHAs 000JI0YKa aToMa, S-, P-, d-aTOMHBIE OpOUTAIIH, OCHOBHOEC U
BO30YXXJEHHOE COCTOSIHMSI aToMa, THOpUAM3alusl aTOMHBIX OpOuTanel, HOH,
MOJIEKYJIa, BaJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTE€NEHb OKHUCJICHUS,
XUMUYECKasi CBA3b (KOBAJIEHTHas, WOHHAs, METAJUIMYECKas, BOJOPOIHAs),
KpUCTAJUTMYECKAsT PEIIETKA, XUMHUYECKasl pEeakuus, pacTBOpP, 3JIEKTPOJHTHI,
HEJJICKTPOJIMUTHI, JJEKTPOJUTHYECKAsT [IUCCOLMALNSA, CTENEHb JIUCCOLMAIINH,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMUYECKON PEaKIMU, CKOPOCTh XUMHUECKON PEAKIINH, XUMUUYECKOE PABHOBECHE;
TEOPUM U 3aKOHBI (TEOPHS DIICKTPOIMTHUECKOW TUCCOIUAIIUU, TEPUOIUICCKUN
3akoH J[.11. MeHnneneeBa, 3aKOH COXpaHEHHSI MACChI BEILIECTB, 3AKOH COXPAHEHUS U
MPEBpAIEHUs] SHEPTUU MPU XUMUUYECKUX PEaKIUsiX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3BIK
XUMHH, MHPOBO33PEHUYECKUE 3HAHUS, JIeKallue€é B OCHOBE IMOHUMAaHUs
NPUYMHHOCTA U CHUCTEMHOCTH  XUMHUYECKUX  SIBIICHHI;  COBPEMECHHBIC
MPEJICTABJICHUSI O CTPOEHHUM BEIIECTBA HA ATOMHOM, HMOHHO-MOJIEKYJSIPHOM M
HAJIMOJIEKYJIIPHOM  YPOBHSIX; TMPEJCTaBICHUS O MEXaHU3Max XHUMHYECKUX
peakiui, TEPMOJMHAMHUYECKUX M  KUHETUYECKHMX 3aKOHOMEPHOCTSIX  HX
MPOTEKAHMS, O XUMHUYECKOM PaBHOBECHM, PACTBOpPAaX M JIUCIEPCHBIX CUCTEMAX;
(baKTOJIOTHYECKHUE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYCHUH U OE30MacHOM
WCIIOJB30BaHNN BAXKHEUIIMX HEOPTAaHMYECKUX BEILECTB B OBITY U MPAKTUYECKOU
JEATCIBHOCTH  YEJIOBEKa, OOIMX  HAyYHBIX  NPUHIUIAX  XUMHYECKOTO
MIPOU3BOJICTBA;

chOpMHPOBAHHOCTh YMEHHUH: BBISBISATH XapaKTEPHBbIC MPU3HAKU TOHITHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBpaIlCHU;



c(hOPMUPOBAHHOCTh YMEHUSI HMCIOJIb30BAaTh XUMHYECKYH) CHMBOJIUKY IS
cocTtaBieHUss (GOpMyl BEUIECTB M  YpPaBHEHUH  XHMMHUYECKUX  pEaKluH,
cucremarnyeckyro HomeHknarypy (IlUPAC) u TpuBuansHbie Ha3BaHUs OTACIBHBIX
BEILIECTB;

c(hOpPMHPOBAHHOCTh YMEHHUS OMPEEIATh BAJICHTHOCTh U CTENEHb OKUCIICHUS
XUMHUUYECKUX JJIEMEHTOB B COCIUHEHMSX, BUJ XUMHUYECKOW CBSI3M (KOBAJEHTHAas,
WOHHAs, METa/UIMuecKas, BOJOPOJHAsS), THUI KPUCTALIMYECKON PpEIIETKU
KOHKPETHOTO BEILIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJIa XMUMHYECKOM CBSI3M W TUNA KPUCTALIMYECKON pemETKkr, OOMEHHBIA U
JIOHOPHO-AKIEMITOPHBIN MEXaHU3MbI 00pa30BaHUSI KOBAJICHTHOM CBSI3U;

chOpMUPOBAHHOCTh ~ YMEHUMH:  KJIacCUPUIMPOBATh:  HEOPTraHUYECKHUE
BEII[ECTBA 10 UX COCTaBY, XUMHUYECKHUE PEAKIIUU 110 PA3IMYHBIM NMPU3HAKaM (YUCITY
U COCTaBy pearupyrollux BEIIECTB, TEIUIOBOMY 3(DQEeKTy peakiuu, U3MEHEHHUIO
CTEMICHEM OKHUCJICHUS JJIEMEHTOB, OOpAaTUMOCTH, YYacCTHUIO Karajlu3aTopa u
JIPYTHE); CAMOCTOSTEIILHO BEIOMPATh OCHOBAHUSI U KPUTEPHUU JJIsl KilacCU(pUKAIUU
M3y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIINM;

c(hOpMHUPOBAHHOCTh YMEHHUSI PACKPBIBATH CMBICI NEPUOUYECKOTO 3akoHa Jl.
N. MenneneeBa u JeMOHCTPUPOBATH €T0 CUCTEMATHU3UPYIONIYI0, OOBSICHUTEIbHYIO
U MIPOTHOCTUYECKYIO (PYHKIIUH;

c(hOpMUPOBAHHOCTh YMEHUMN: XapaKTEPU30BATh AJICKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XHMMHYECKHUX 3JJIEMEHTOB IIEPBOTO—YETBEPTOrO IEPUOJIOB
[Tepuomuueckonn  cucrembr .M.  MenneneeBa, uUCOONB3YysS  TMOHATHSA
«IHEPreTUYECKHE YPOBHM», «IHEPIETHUYCCKHE MOIYPOBHM», «S-, P-, d-aTOMHBIC
opOuTaNnn», «OCHOBHOE U BO30YKIEHHOE SHEPreTUUYECKUE COCTOSHHUSA aToOMay;
OOBSICHSITh 3aKOHOMEPHOCTH WM3MEHEHHSI CBOMCTB XMMHUYECKHX JJIEMEHTOB M HUX
coequHeHMM no mnepuojgaMm U rpynnaMm Ilepuonnueckou cucremsr J[. U
MenpeneeBa, BaJ€HTHbIE BO3MOKHOCTM aTOMOB 3JIEMEHTOB HA OCHOBE CTPOECHUS
UX JICKTPOHHBIX 000JIOYECK;

c(hOpMUPOBAHHOCTh YMEHHMI: XapakTepus3oBaTh (OMHUCHIBaTH)  OOIIUE
XAMHUYECKME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB, MOATBEPKIATh
CYIIIECTBOBAHUE T'E€HETUYECKOU CBSI3M MEXKJIY HEOPraHMYECKUMH BELIECTBAMHU C
ITOMOIIBIO YPABHEHHUI COOTBETCTBYIOIINX XUMUUYECKUX PEAKIINNM;

c(hOpMUPOBAHHOCTh yYMEHHUS PACKPBIBATH CYIIHOCTh: OKHCIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIMM MOCPEACTBOM COCTABJICHUS DJICKTPOHHOTO OajaHca
ATUX PEAKIUN; peaKIuil MOHHOTO OOMEeHa MyTEM COCTaBIICHHWS WX TOJHBIX U
COKpPAIIEHHBIX  HMOHHBIX  YPaBHEHWM;  pEaKUWW  THUAPOJIW3A;  PEaKIUu
KOMITJIEKCOOOpa3oBaHus (Ha MpUMEpe TUIPOKCOKOMIUIEKCOB ITUHKA U ATFOMUHUS );



chOPMHUPOBAHHOCTh YMEHUSA OOBSICHATH 3aKOHOMEPHOCTH TMPOTECKAHUS
XUMHUUYECKUX PEAKIUNA C y4€TOM HX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapaKTep
M3MEHEHUSI CKOPOCTM XHMHYECKOW pEaKIUU B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTopoB, a TakKe XapakTep CMEHICHUS] XUMUYECKOTO PAaBHOBECHUS MO/ BIUSIHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larensbe);

cOPMHPOBAHHOCTh, yYMEHHUS XapaKTEPU30BaTh XUMUYECKHAE PEaKIIHH,
JeXKale B OCHOBE MPOMBIIUICHHOTO TMOJIYYEHHUS CEPHOM KHUCIOThI, aMMHakKa,
oOlue HayyHble MPUHIUINBI XUMHYECKUX TPOU3BOJCTB; LEJIECO00PA3HOCTh
MPUMEHEHUSI HEOPTaHWYECKUX BEUIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOLLIEHHS PUCK-TI0JIb34;

c(OPMHUPOBAHHOCTh BIIAJICHUS CHUCTEMOW 3HAHWM O METOJaX HAYIHOTO
MO3HAHUS SIBJICHUW TMPUPOABI — HAOMIOACHUE, H3MEpPEHUE, MOJICIUPOBaHNUE,
HKCIIEPUMEHT (peasIbHbIA U MBICJICHHBIN ), UCIIOJIH3YEMbIX B €CTECTBEHHBIX HAayKaXx,
YMEHHUSI IPUMEHSTh 3TU 3HAHUS MPU IKCIIEPUMEHTATIBHOM HCCIIEIOBAHUU BEIIECTB
U JIsE OOBSICHEHUS XUMHUYECKUX SBJICHUM, HMEIOIIMX MECTO B MPHUPOJE,
MPAKTUYECKOMN JEATETbHOCTH YeJIOBEKa U B TOBCEIHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHUSI BBISIBISITh B3aUMOCBSI3b XMMHUYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB IS
00J1ee 0CO3HAHHOTO MOHUMAHUS MAaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHHUS MPOBOAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHSATUM «MaccoBasi JIOJS BEIIECTBA B PacTBOPE» U «MOJISIPHAs KOHIICHTPAIUS»;
MaccChl BEIIECTBA WM 00BhEMA Tra3a M0 U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
ui 00bEMY OTHOTO U3 YYaCTBYIOIIMX B PEAKIMU BEIIECTB; TEIJI0BOro sddexra
peaKiuy; 3HAYEHUS] BOJOPOJHOrO IOKAa3aTesisl pacTBOPOB KHUCIOT M IIEIOYEH ¢
M3BECTHON CTEMEHBIO AMCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOJYKTa PEAKIUM, €CIM OJHO U3 MCXOJHBIX BEHIECTB JJaHO B BHJIE pacTBOpa C
onpeneIéHHOW MAacCOBOM JI0JICH pacTBOPEHHOTO BEIIECTBA WUIM JAHO B M30BITKE
(MMeeT TpHUMECH); JOJM BBIXOJA MPOJAYKTa pEaKiuH; OOBEMHBIX OTHOIICHHUM
ra3os;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIBHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUA  JIKCIEpUMEHT  (MpOBEACHHE  peakuuid  HOHHOro  OOMeHa,
MOATBEPAKIACHUE KaUeCTBEHHOI'O COCTaBa HEOPraHUYECKUX BEILIECTB, ONPEIEICHUE
Cpelbl PacTBOPOB BEIIECTB C TOMOIIBI) HWHIWKATOPOB, H3YyUYCHUE BIUSHHUSI
pa3MMYHbIX  (AKTOPOB HA  CKOPOCTh XUMHUYECKOM  peakiuu, peIlIeHHE
OKCTIIEPUMEHTANIBHBIX 3ada4 1o Temam «Mertamne» U «Hemeramiwsy) ¢
COOJTI0/IEHNEM TIpaBUiI 0€30MacHOT0 OOpaIIeHus ¢ BEIIECTBAMU U J1ab0paTOPHBIM
obopynoBanueM, (HOpMyIupoOBaTh IIedb HMCCJIENOBAaHUS, TMPEIACTABISATh B
pasnu4HON (GopMe pe3ynbTaThl IKCIEPUMEHTA, aHAIM3UPOBATh M OIICHUBATH HMX
JIOCTOBEPHOCTH;



c(hOpMUPOBAHHOCTh YMEHHI: COOTI0IaTh TIPaBUJa MOJb30BAHMS XUMHUIECKOM
mocysIol M 1abopaTopHBIM OO0OpYAOBaHMEM, OOpAIICHHS C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIMSMH TIO BBITOJHEHUIO JAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOro TOBEACHHUS B OBITY U TPYIOBOMU
JEATEIIBHOCTH B LIEJIIX COXPAHEHUSI CBOErO 3J0POBbs, OKPYKAIOLIEH MPUPOIHOU
cCpeabl U JOCTHUXKEHUS €€ YCTOWYMBOrO pa3BUTHS, OCO3HABATh OIMACHOCTh
TOKCHUYECKOT'O JICUCTBUSI HA YKUBBIC OPTaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, TOHMMAas cMbIci noka3arens [1JIK;

chOpPMHPOBAHHOCTh, YMEHUMN: OCYIIECTBIIATH LEJCHANIPABICHHBIA TMOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHbIX UICTOYHUKAX (HAy4Hasl U y4eOHO-Hay4YHas
JauTepaTypa, CpecTBa MaccoBoi uHbopMmaruu, HTEepHET U Apyrue), KpUTHIECKU
aHaJM3UPOBaTh XUMHUUYECKYI0 MHGOPMAIIUIO, TIepepadaThiBaTh €€ U UCHOJIb30BaTh
B COOTBETCTBHUU C MOCTABIICHHON yueOHOM 3a1auei.
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https://m.edsoo.ru/61HH8J58X
https://m.edsoo.ru/LC5J74CMA
https://m.edsoo.ru/0BNB0PH31
https://m.edsoo.ru/3KLA1L26M
https://m.edsoo.ru/RY6NBZAW4
https://m.edsoo.ru/JI9OENZ9M
https://m.edsoo.ru/TJI36WGJ5
https://m.edsoo.ru/O2NWGJZU2

3.3 YrneBoas 9 https://m.eds00.ru/962BYGF10
Wroro no pazueny 41
Pasnen 4. A3oTcoaepikaiye opraHudeckue coelMHeHus

4.1 ' Ammnbl. AMEHOKHCIOTHL Berkn 12 https://m.edsoo.ru/K8B3H5PS1
Hroro no pazgeny 12
Pa3zaea S. BeicokomoieKyIsipHbIe COeIMHEHUS

5.1 BricokoMoOneKyIsipHbIE COEAUHEHUS 6 https://m.edsoo.ru/VLVADEWAB
Htoro no pazneny 6
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME



https://m.edsoo.ru/962BYGF1O
https://m.edsoo.ru/K8B3H5PS1
https://m.edsoo.ru/VLVADEWAB

11 KJIACC

HaumeHoBaHue pa3/iesioB U TeM

KoaunuecTBO 4acoB

dueKkTpoHHbIE (LM (POBbLIE)

Ne i/ Konrposbusie  IIpakrnyeckue
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crpoenue atoma. [lepuoanueckuii
I1
11 SAROH 1 LICPHOMTHCORA CHCTOMA 9 https://m.edsoo.ru/R39EAGJIPC
XUMHUYECKUX 3eMeHToB /1. 1.
MenneneeBa
1.2 Crpoenne sewectsa. Muorooopasie 11 1 https://m.edsoo.ru/W4FD2VJF8
BEILECTB
1.3 XUMHUYECKUE PEAKITIH 19 1 3 https://m.edsoo.ru/QHDJZGESH
Hroro no paszneny 39
Pa3nen 2. Heoprannuyeckasi Xumust
2.1 ‘ Hewmerainmnsl 31 https://m.eds00.ru/SNCC2YQRJ
2.2 ‘ Meransl 23 https://m.edsoo.ru/YEU9WRJ21
Hroro no paszneny 54
Pazgen 3. Xumus u :Ku3Hb
M . X
3.1 CTOART TOSHAHIA B XHMIH. AHMILLH 9 https://m.eds00.ru/2Q4016NXK
KU3Hb
Hroro 1o pasneny 9
OBUIEE KOJIMYECTBO YACOB I10
- 102 4 8

[NPOT'PAMME



https://m.edsoo.ru/R39EAGJPC
https://m.edsoo.ru/W4FD2VJF8
https://m.edsoo.ru/QHDJZGESH
https://m.edsoo.ru/9NCC2YQRJ
https://m.edsoo.ru/YEU9WRJ21
https://m.edsoo.ru/2Q40I6NXK




HOYPOYHOE INIVIAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KoHTpoJibHbIe

Bcero
padoThI

IIpakTHYeckue
padoTshI

Jara
H3yUYeHHs

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PeCYPChI

[Ipenmer u 3HaueHKE
OpraHM4YeCKON XUMHH,
MPEJCTaBICHHE O MHOT000pa3uu
OpraHUYEeCKUX COCIMHEHUN

https://m.edsoo0.ru/48G4H34K4

DNEeKTPOHHOE CTPOCHUE aTOMa
yriiepojia (OCHOBHOE U
BO30YKIEHHOE COCTOSTHUSA).
BanenTHbIE BO3MOXHOCTH aTOMa

yriepoaa

https://m.eds00.ru/ODI6 T8LIR

XnMuyeckas CBI3b B
OpPTraHUYECKUX COCTUHECHUSIX.
MexaHu3mbl 00pa3zoBaHUs
KOBaJEHTHOH CBS3H, CITOCOOLI
pa3pbiBa CBA3EH

https://m.edsoo.ru/C42CCDY5S

Teopust CTpoeHUs OPraHUuYECKUX
coennHeHnit A. M. byrieposa

Bunel nsomepun: cTpykTypHas,
IIPOCTPAHCTBEHHAS.
OnexTpoHHbIE 3G (DHEKTHI B
MOJIEKYJIaX OpraHMYeCKUX
COCTUHEHUN

https://m.edsoo.ru/MIAFQ4PQO

https://m.eds00.ru/GN3QZ8AHX

IIpencrasnenue o

https://m.edsoo.ru/P6AQNOU22



https://m.edsoo.ru/48G4H34K4
https://m.edsoo.ru/0DI6T8L9R
https://m.edsoo.ru/C42CCDY5S
https://m.edsoo.ru/MIAFQ4PQO
https://m.edsoo.ru/GN3QZ8AHX
https://m.edsoo.ru/P6AQN0U22

KJIacCU(UKALIUU U
crcTeMaTHyeckas HOMCHKIIATypa
(IJUPAC) oprannyeckux BEIECTB

10

Knaccudukanus peakuuii B
OPraHN4YeCKOM XUMHH

Cucremaruzanys 1 00001ene
3HAHUH 110 TEME

AJIKaHBI: TOMOJIOTHYECKHUH P,
oOmrast popmyina, HOMEHKIATypa
Y U30MEpHs, FJICKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYIT

duznyeckue 1 XUMHUUECKHUE
CBOMCTBA aJIKaHOB

https://m.edsoo.ru/M5DJY MP9M

https://m.edsoo.ru/SKOA3EB67

https://m.edsoo.ru/SHWFWZ174

https://m.edso0.ru/GV8LNQJ3X

11

Haxoxnenne aikaHoB B
npupojie. CriocoObl OTydeHUsI U
MIPUMEHEHHE AJTKAaHOB

https://m.edsoo.ru/AB2ZKXXIZ

12

[uknoankansl: oomas Gopmyia,
HOMEHKJIATypa ¥ U30Mepus,
0COOCHHOCTH CTPOCHHUS U
XUMHAYECKHUX CBOMCTB, CIIOCOOBI
MOJTyYCHHUS ¥ IPUMECHEHHE

https://m.eds00.ru/Q4B5900Q1A

13

Pemenne pacuéTHbIX 3a7a49 Ha
OTpEeIETICHUE MOJIEKYIIIPHON
(hopMyITBI OPTaHHUYECKOTO
BEIECTBA [0 MAaCCOBBIM JIOJISIM
aTOMOB 3JIEMEHTOB, BXO/IAIINX B
ero coctaB. Cucremaruzauus u
000011IeHIe 3HAHMI 110 TeMe

https://m.edsoo.ru/ED66JALEK



https://m.edsoo.ru/M5DJYMP9M
https://m.edsoo.ru/SKOA3EB67
https://m.edsoo.ru/8HWFWZ174
https://m.edsoo.ru/GV8LNQJ3X
https://m.edsoo.ru/AB2ZKXXIZ
https://m.edsoo.ru/Q4B590Q1A
https://m.edsoo.ru/ED66JALEK

14

15

AJIKEHBI: TOMOJIOTHUECKUH PsiJI,
obmas popmysia, HOMEHKIIATYypa,
AJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE
MoJiekys. CTpyKTypHas U IUC-
TpaHC-U30MEPHS ATKEHOB
dusnueckue U XUMUYECKHE

CBOMCTBa ankeHoB. [IpaBuio
MapkoBHHKOBa

https://m.edso0.ru/NCGOE2K0J

https://m.edso0.ru/6 XZHRIRTW

16

CriocoOpl mostyueHus u
MPUMEHEHHE AITKCHOB

https://m.edso0.ru/YS8ODCR6ZN

17

18

19

20

[IpakTuueckas pabora Ne 1 mo
teme "l[lonydyenue sTuiieHa u
M3y4YeHHUe ero CBOMCTB"

Pemienue pacuéTHbIX 3a1a4 Ha
OIIpEAEIIEHUE MOJIEKYIIIPHON
(bopMyJIBI OPraHNYECcKOro
BelIeCTBa

AnKagueHsl: CONpsKEHHBIE,
U30JIMPOBaHHBIE,
KyMyJiupoBaHHbIe. OcOOeHHOCTH
AJNEKTPOHHOTO CTPOEHUS

XUMHUYECKUE CBOUCTBA
CONPSIKEHHBIX JUEHOB

https://m.edsoo.ru/HHCGPAVH5

https://m.edsoo.ru/ XYWNMAYNA

https://m.edsoo.ru/EKDS1U5UV

https://m.edso0.ru/M356GLRBE

21

22

Crioco0sl mostyueHus u
IMPUMCHCHUC aJIKAANCHOB
AJIKMHBI: TOMOJIOTHYECKHUH Psiji,
obmrast popmysa, HOMEHKIATYPA,

https://m.edsoo.ru/KT8M1N272

https://m.edso0.ru/N65WYKD93



https://m.edsoo.ru/NCG0E2K0J
https://m.edsoo.ru/6XZHRIRTW
https://m.edsoo.ru/Y8ODCR6ZN
https://m.edsoo.ru/HHCGPAVH5
https://m.edsoo.ru/XYWNMAYNA
https://m.edsoo.ru/EKDS1U5UV
https://m.edsoo.ru/M356GLRBE
https://m.edsoo.ru/KT8M1N272
https://m.edsoo.ru/N65WYKD93

JJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHUE
MOJIEKYI, (hU3nUecKre CBONCTBA

23

24

XUMHUYECKUE CBOMCTBA aJIKUHOB

KauecTBeHHbIe peakiuu Ha
TPOMHYIO CBSI3b

https://m.edsoo.ru/MQ7AO3SUC

https://m.edsoo.ru/45UN142UY

25

CriocoObl mostyueHus u
PUMEHEHHE AJIKHHOB

https://m.edso0.ru/SYL7VWAMA

26

27

28

29

Pemenue 3agay: pacu€rsl 1o
YPaBHEHUIO XUMUYECKOMN
peaknuu

Cucremaruzanusa 1 0000IIeHnE

3HAHUHU 110 TEME

ApEeHBI: TOMOJIOTUYECKUH P,

obmas popmysa, HOMEHKIATypa.

ONEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOEHUE
MoJIeKyJ1 O€H30J1a ¥ TOJTyoJIa, UX
¢u3nueckue cBoiicTBa

XUMHUYECKUE CBOWCTBA aPEHOB:
peaKury 3aMEeLICHUS

https://m.edsoo.ru/Q7XMPZSRF

https://m.edsoo.ru/I9DNOP1NS8

https://m.edsoo.ru/WNGDLBK5D

https://m.edsoo.ru/FCNHX9WY'1

30

XHUMHUYECKUE CBOWCTBA APEHOB:
peaxkuu MprUCOECINHEHUS,
OKHCJICHHE TOMOJIOTOB O€H3071a

https://m.edsoo.ru/CSBNGDUCS

31

32

Oco0EHHOCTA XNUMUYECKUX
CBOMCTB CTHPOJIA

Pemrenne pac4€THbIX 3a1a4 HA
OIIPEIEIICHUE MOJIEKYIIIPHOU

https://m.edsoo.ru/F2K2CB5PG

https://m.eds00.ru/QFKSRGCXW



https://m.edsoo.ru/MQ7AO3SUC
https://m.edsoo.ru/45UN142UY
https://m.edsoo.ru/SYL7VWAMA
https://m.edsoo.ru/Q7XMPZSRF
https://m.edsoo.ru/19DN0P1N8
https://m.edsoo.ru/WNGDLBK5D
https://m.edsoo.ru/FCNHX9WY1
https://m.edsoo.ru/CSBNGDUCS
https://m.edsoo.ru/F2K2CB5PG
https://m.edsoo.ru/QFKSRGCXW

(hOopMyJITBI OPraHUIECKOTO
BEIIECTBA

33

34

35

CriocoObI mosryueHust u
NPUMCHEHHE apECHOB

I'eHeTn4eckas CBSI3b MEKIY
pa3IMYHBIMU KJIacCaMu
yTIEBOJIOPOIOB

Pacué€rsl 10 ypaBHEHUAM
XUMUYECKUX PEaKITUH.
Cucremaruzanusa 1 0000IIeHnE
3HAHWH 10 TEME

https://m.edsoo.ru/2VKLXNJZ4

https://m.edsoo.ru/AIX7QM5T7F

https://m.edso0.ru/9VBZTY4PI

36

[Ipuponnsii ras. [lomytHeie
He(TSHbIE ra3bl

https://m.edso0.ru/CK1CUWWEN

37

38

39

KameHHbIi1 yrosps 1 IpoIyKThI
€ro nepepadoTKu

Hedtb u ciocobs! e€
nepepabotku. [Ipumenenue
MIPOYKTOB MepepaboTku HehTH
I'eHeTnyeckas CBA3b MEKIY
pa3IMYHBIMH KJIACCAMU
yTIEBOIOPOIOB

https://m.edsoo.ru/BDDEXD2FV

https://m.edsoo.ru/OREQY2CYG

https://m.edsoo.ru/HQ22U8ZHE

40

l"asnorenonpoun3BoiHbIE
YIJI€BOJOPOIOB: IEKTPOHHOE
CTPOEHHE; pEaKLIUN 3aMELICHUS
rajoreHa

https://m.eds00.ru/XX94BSSGR

41

JeiicTBue menouei Ha
TaJIOTeHIIPOU3BOIHBIC.
BsaumopeiicTBue

https://m.edsoo.ru/FF11CTQKA



https://m.edsoo.ru/2VKLXNJZ4
https://m.edsoo.ru/1X7QM5T7F
https://m.edsoo.ru/9VBZTY4PI
https://m.edsoo.ru/CK1CUWWFN
https://m.edsoo.ru/BDDEXD2FV
https://m.edsoo.ru/ORE9Y2CYG
https://m.edsoo.ru/HQ22U8ZHE
https://m.edsoo.ru/XX94BSSGR
https://m.edsoo.ru/FF11CTQKA

NUTAJIOT€HAJIKAHOB C MAarHUEM U
IIUHKOM

42

43

44

45

Cucremaru3zanus u o0o0meHne
3HaHUH 110 paszueny
"YraneBonopoast"

KontposbHas paboTa mo teme
"YraeBogopo b

[IpenenbHbIe OJHOATOMHBIC
CITHPTHI: TOMOJIOTHYCSCKHH P,
oOmrast popmyna, CTpoeHue
MOJIEKYJI, U30MEPHs,
HOMEHKJIATypa, KilacCHu(HKaIus,
¢bu3nveckre CBONCTBA

XUMHUYECKHE CBOUCTBA

MMpEACIIbHBIX OAHOATOMHBIX
CIIUPTOB

https://m.edsoo.ru/6 XBYFOLLD

https://m.edsoo.ru/EJH90TT50

https://m.edsoo.ru/I9INSKPMLB

https://m.edsoo.ru/VHOGFCVLZ

46

CrniocoOsl mostyueHus u
IIPUMEHEHHE OTHOATOMHBIX
CIUPTOB

https://m.edsoo.ru/N9HOJ3V12

47

[TpocTeie 3¢upHlI: HOMEHKIIATypa
Y U30MepHs, 0OCOOEHHOCTH
(1)H3H‘—I€CKI/IX U XUMHNYECKUX
CBOWCTB

https://m.edsoo.ru/UUYC7UU21

48

MHOroaromMHble CIIUPTHI:
STUJIEHTIIMKOJb U TIULEPUH, UX
¢bu3nyeckrue 1 XuMHUYeCcKHe
CBOMCTBa

https://m.edsoo.ru/KMYAEG5AX

49

CriocoObI ostyueHust u

https://m.edsoo.ru/EU9L4B5H6



https://m.edsoo.ru/6XBYF0LLD
https://m.edsoo.ru/EJH90TT50
https://m.edsoo.ru/I9N5KPMLB
https://m.edsoo.ru/VH0GFCVLZ
https://m.edsoo.ru/N9HOJ3V12
https://m.edsoo.ru/UUYC7UU21
https://m.edsoo.ru/KMYAE65AX
https://m.edsoo.ru/EU9L4B5H6

MPUMCHCHUC MHOT'OATOMHBIX
CIIUPTOB

50

51

@DeHOJI: CTPOCHUE MOJIEKYIIBL,
¢du3nveckrue CBONUCTBA.
Tokcuunocth perona

XuMHuYecKue CBOMCTBa (heHoa

https://m.edsoo.ru/0117TP1EX

https://m.edsoo.ru/DRURODFRJ

52

CriocoObl mostyueHus u
npUMeHeHHe QeHoa

https://m.edsoo.ru/60B9BOAKU

53

[IpaxTnueckas padora Ne 2.
Pemenue sxkcriepuMeHTaIbHBIX
3aja4 1o reme "CrnupTsl U
benonsr"

https://m.edsoo.ru/SHIGNHMGK

54

55

56

57

Cucremaruzanusa 1 0000IIeHnE
3HAHHUHU 110 TEME

AJbAETUAB U KETOHBI:
3JIEKTPOHHOE CTPOEHHUE
KapOOHUIILHON TPYIIIHI;
TOMOJIOTHYECKHUE PSJIbI, 0011as
dhopmyna, uzomepus u
HOMEHKJIaTypa

AnbAeruipl U KeTOHBI:
(u3nuecKre CBOMCTBA; peaKkiuu
MIPUCOSANHEHUS

Peakuuu oxucnenus u

KauUCCTBCHHLIC pCAKIIUU
AJIbACTUI0B U KETOHOB

https://m.edsoo.ru/J7BOQOWB6

https://m.edsoo.ru/DHUDYUVGN

https://m.edsoo.ru/FTMHFTV8V

https://m.edso0.ru/MT7LK3HUT

58

CriocoObI ToTydeHust
QITBJICTU/IOB ¥ KETOHOB

https://m.edsoo.ru/KOSEDOZNC



https://m.edsoo.ru/0117TP1EX
https://m.edsoo.ru/DRURODFRJ
https://m.edsoo.ru/60B9B0AKU
https://m.edsoo.ru/SH9GNHMGK
https://m.edsoo.ru/J7BQQOWB6
https://m.edsoo.ru/DHUDYUVGN
https://m.edsoo.ru/FTMHFTV8V
https://m.edsoo.ru/MT7LK3HUT
https://m.edsoo.ru/KOSEDOZNC

59

OnHOOCHOBHBIE NPEEIbHBIE
KapOOHOBBIE KUCIIOTHI,
0COOCHHOCTH CTPOCHUS UX
MOJIEKYII

https://m.edso0.ru/SAG3MM12R

60

N3omepus u HoMeHKIIaTypa
KapOOHOBBIX KUCJIOT, UX
(busnveckre CBOMCTBA

https://m.edso0.ru/88RK8HSL4

61

62

63

XUMHYECKHE CBOMCTBA
IpeieIbHBIX OJJHOOCHOBHBIX
KapOOHOBBIX KHUCJIOT

Oco0eHHOCTH CBOMCTB
MYypaBbUHOMN KUCIOTHI.
MHoroo0pasue kapOOHOBBIX
KHUCJIOT

Oco6eHHOCTH CBOMCTB:
HENpeIeIbHbIX U
apOMaTUYECKUX KapOOHOBBIX,
JTMKapOOHOBBIX,
TUIPOKCUKApOOHOBBIX KHCIIOT.
[IpencraBuTenyu BhICIINX
KapOOHOBBIX KHUCJIOT

https://m.edsoo.ru/FG799CL7C

https://m.edsoo.ru/NCRPAK4ZQ

https://m.edsoo.ru/PO7B20AZG

64

65

66

[TonsiTHE O MPON3BOIHBIX
KapOOHOBBIX KHCIIOT

CriocoObI ostyueHust u
NpUMEHEHHE KapOOHOBBIX
KHCJIOT

CnoxxHbie 3(UpHI:
TOMOJIOTHUYECKUH PsiJI, O0IIIast
dbopMmyna, nzomepus u

https://m.edsoo0.ru/ASMOQKWR52

https://m.edso00.ru/ZY83U8721

https://m.edsoo.ru/4AC5QIMALE



https://m.edsoo.ru/3AG3MM12R
https://m.edsoo.ru/88RK8HSL4
https://m.edsoo.ru/FG799CL7C
https://m.edsoo.ru/NCRPAK4ZQ
https://m.edsoo.ru/PO7B20AZG
https://m.edsoo.ru/ASMQKWR52
https://m.edsoo.ru/ZY83U872I
https://m.edsoo.ru/4C5QIMALE

HOMEHKJIaTypa

67

68

69

70

dusnyeckne 1 XUMHYECKUE
CBOMCTBa 3(UPOB

Pemenue pacu€THpIX 3a1a4: MO
YpaBHEHUIO XUMHYECKOM
peaKkIuu, Ha OIpe/iesieHre
MOJIEKYJISIPHOHN (OPMYITBI
OpPraHUYECKOTO BEIIECTBA
[TpakTrueckas padota Ne 3.
Pemenue skciepuMeHTAIbHBIX
3a1a4 1o teme "KapOoHoBbIE
KucnoThl. CoxHbIe d3PUphI"

Xupsl: crpoenue, Gu3nUECKUe U
XUMUYECKHE CBOWCTBA
(ruaponus)

https://m.edsoo.ru/TCIGEW2K6

https://m.edsoo0.ru/K512Q0HVD

https://m.edso0.ru/OGEJG1Z6Q

https://m.edso00.ru/9SIVVGAD3

71

OcoOeHHOCTH CBOMCTB KUPOB,
COZIepIKaINX OCTATKU
HenpeAeIbHbIX KUPHBIX KUCIOT.
Kups! B npupoze

https://m.edsoo.ru/HAIOMQY A6

72

MpbL1a Kak COJIA BBICIIIAX
KapOOHOBBIX KHCIIOT, UX
Morotiee aeiicteue. [lonstue o
CUHTETHUYECKUX MOIOIIUX
cpenctBax (CMC)

https://m.edsoo.ru/YPLLOQUE7?

73

I'eneTnyeckas CBsI3b
YIJIEBOAOPOJIOB U
KHUCJIOPOJCOAEPKAIINX
OPraHHYECKHX BEILECTB

https://m.edsoo.ru/A8FI15XVSU



https://m.edsoo.ru/TCJGEW2K6
https://m.edsoo.ru/K512QOHVD
https://m.edsoo.ru/OGEJG1Z6Q
https://m.edsoo.ru/9SIVVGAD3
https://m.edsoo.ru/HAIOMQYA6
https://m.edsoo.ru/YPLL09UE7
https://m.edsoo.ru/A8FI5XVSU

74

Pacuétel 1o ypaBHEHUAM
XUMUYECKHUX peaKIi

https://m.edsoo.ru/LZ5VLL2BX

75

76

77

Cucremaruzanus u 00001EeHue
3HAHUH 10 TEME

OOwiast xapakTepUCTHKa
YIJIEBOJOB U KJIacCU(PUKaLU
yTJI€BOAOB (MOHO-, TU- U
oJIMCaxapu/bl)
MoHocaxapubl: pusnyeckue
CBOWCTBA U HAXOXKJCHHUE B
pupoje

https://m.edsoo.ru/S8WM8F7D7

https://m.edsoo.ru/01RIX8HGR

https://m.edsoo.ru/SDKMBGIF6

78

[IpuMeHeHue rroKo3sl, €€
3HAUEHUE B J)KU3HEIEATEIBHOCTU
opraHusma

https://m.eds00.ru/6LS9BLN9Q

79

Hucaxapupl: caxapo3sa,
MaJbpT03a U JaKTO3a.
Haxoxnenue B mpupoe u
IIPUMEHEHUE TUCAXAPUJIOB

https://m.edsoo.ru/0YDXJOOUH

80

[Tonucaxapuapl: cTpoeHue
MaKpOMOJIEKYJ, pU3NYECKue 1
XHMHYCSCKHE CBOMCTBA,
MIPUMEHEHHE

https://m.edsoo.ru/52Z6 UKUNG

81

82

[TousTue 00 HCKYCCTBCHHBIX
BOJIOKHaXx

Pemrenue pacueTHbIX 3aa4 Ha
onpeJeleHue 101U BbIX0oAa
MPOJYKTa PEaKkluu OT
TEOPETHYECKU BO3ZMOXKHOTO

https://m.edso0.ru/CPO60DRNM

https://m.edsoo.ru/FVQ99R8JH



https://m.edsoo.ru/LZ5VLL2BX
https://m.edsoo.ru/S8WM8F7D7
https://m.edsoo.ru/01RIX8HGR
https://m.edsoo.ru/8DKMBGIF6
https://m.edsoo.ru/6LS9BLN9Q
https://m.edsoo.ru/0YDXJOOUH
https://m.edsoo.ru/52Z6UKUNG
https://m.edsoo.ru/CPO60DRNM
https://m.edsoo.ru/FVQ99R8JH

83

Cucremaruzanus u 00001eHue
3HAHUM 110 pas3zaeny

https://m.edsoo.ru/YTA71S0GH

84

85

86

87

KonrtponsHas pabora o teme
"Kucnopoacoaepxariue
OpraHu4eckue coeAuHeHus"
AMUHBL: KITacCUPHUKAIHS,
CTPOCHHUE MOJICKYJI, 001Iast
dbopmyiia, u3omepus,
HOMEHKJIaTypa 1 (pu3nuecKue
CBOICTBA

XUMUYECKUE CBOMCTBA
an(aTHUIECKUX aMUHOB
AHWINH: CTpOCHHE aHWIINHA,
0COOEHHOCTH XUMUYECKHX
CBOWCTB aHUJIMHA

https://m.edsoo.ru/40ZT3216M

https://m.edso00.ru/64T9T10ZV

https://m.edsoo.ru/MYC4DL1GD

https://m.edso0.ru/FRTQ7TUDA

88

CrniocoObl mostyueHus u
pUMEHEHHE aTn(aTHIECKIX
aMHMHOB

https://m.edsoo.ru/LCF82MVKH

89

AMMWHOKHCJIOTBI: HOMEHKJIATypa
1 uzomepus, puznyecKue
cBoiicTBa. OTAENbHBIE
MPEICTaBUTENN 0-aMUHOKHCIIOT

https://m.edso0.ru/RQIQOFGFVC

90

XUMHUYECKHE CBOMCTBA
aMHUHOKHCIIOT, UX
OMOJIOrMYeCKOe 3HAUCHUE
amuHoKuciotr. CuHTE3 U
TUIPOJIN3 TIEITHI0B

https://m.edso00.ru/16QZ981XZ

91

benku kak npupoaHsie

https://m.eds00.ru/C031GD96B



https://m.edsoo.ru/YTA71S0GH
https://m.edsoo.ru/40ZT3216M
https://m.edsoo.ru/64T9T1OZV
https://m.edsoo.ru/MYC4DL1GD
https://m.edsoo.ru/FRTQ7TUDA
https://m.edsoo.ru/LCF82MVKH
https://m.edsoo.ru/RQIQFGFVC
https://m.edsoo.ru/I6QZ981XZ
https://m.edsoo.ru/C031GD96B

MOJTUMEPBI; CTPYKTYPBI OCJIKOB

92

93

94

95

XUMHYECKHE CBOMCTBA OEIIKOB

A3zoTcoaepxaiiue
TeTEePOIUKITHYECKHIE
coeauHeHus. HykiienHOBEIE
KHCJIOTBI: COCTaB, CTPOCHUE U
OuoJsIornvecKas poJib

[IpakTuueckas padorta Ne 4.
Pemenue skciepuMeHTAIBHBIX
3aJ71a4 10 TEME
"A3zoTcoaepxaliue
OpraHUYeCKUe COeTUHEHU"

[IpakTuueckas padbora Ne 5.
Pemrenue skcnepuMeHTaIbHBIX
3a1a4 o Teme "Pacno3HaBaHue
OpraHUYECKUX COETUHEHHI"

https://m.edsoo.ru/67MDSJICA

https://m.edsoo.ru/6A9UBIK1G

https://m.edsoo.ru/NC46Z2YR7

https://m.edsoo.ru/4AGSLO35TE

96

KonTponbhas pabota no teme
"A3oTcoaepxaliue
OpraHu4ecKue coeAuHeHus"

https://m.edsoo.ru/R69Q6G80U

97

OCHOBHBIE TTOHSITUSA XUMHUH
BBICOKOMOJIEKYJISIPHBIX
COETMHEHUN U METOAEI UX
CUHTE3a —IOJIMMEPU3aLUs U
MOJUKOHJICHCAIUS

https://m.eds00.ru/7SVOQS1I0N

98

99

[Inactmaccel. YTunusanus u
nepepadoTKa MiIacTUKa
DnacToMepbl: HaTypaJIbHbII
CUHTETUYECKUE Kayuyku. Pe3una

https://m.edso0.ru/AIU7EQ648Y

https://m.edso0.ru/SO6ALFPLS8



https://m.edsoo.ru/67MDSJICA
https://m.edsoo.ru/6A9U8JK1G
https://m.edsoo.ru/NC46Z2YR7
https://m.edsoo.ru/4GSLO35TE
https://m.edsoo.ru/R69Q6G8OU
https://m.edsoo.ru/7SVQS1I0N
https://m.edsoo.ru/1U7EQ648Y
https://m.edsoo.ru/SO6ALFPL8

100

BonoxkHa: HaTypanbHEbIE,

HNCKYCCTBCHHBIC, CHUHTCTUYCCKUC.

HOHI/IMepBI crienuaJIbHOro
Ha3Ha4YCHUA

https://m.edso0.ru/DOQOJRVK4H

101

[TpakTuyeckas padora Ne 6.
Pemenne skciepuMEeHTAIBHBIX
3azad4 1o treMme "PacriosHaBanue
IUIACTMACC Y BOJOKOH"

https://m.edsoo.ru/Y1QQLRS0P

102

O000111eHrE U CHCTEMATHU3ALIHS
M3y4YEHHOTO MaTepHaia 1o Teme
"BbicokoMOneKyIsipHbIE
coenuaeHus"

https://m.edsoo.ru/REGC0OZS45

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

102



https://m.edsoo.ru/DQOJRVK4H
https://m.edsoo.ru/Y1QQLRS0P
https://m.edsoo.ru/REGCOZS45

11 KJIACC

KoanuecTBo 4acoB

Ne Hara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka Koutpoasubie IIpakTuyeckue
n/n Bcero u3ydeHust o0pa3oBaTe/IbHbIC pecypchl
padoThI padoTshI

AtoMm. CocTaB aTOMHBIX sJIEp.

1 i 1 https://m.edsoo.ru/NOPBJ3G7]
XuMuyeckuit djieMeHT. MI30Tonb!
CtpoeHue 3IEKTPOHHBIX 000JI0UEK

2 P P 1 https://m.edsoo.ru/9MTBPF8U5
aTOMOB, KBAaHTOBEIC YHCJIa
Knaccudukanuusa XMuMHYECKUX

3 Puican 1 https://m.eds00.ru/MDGLT301C
3JIEMEHTOB (S-, p-, d-, f-a;memenThI)
Pacrnipenenenue 31eKTPOHOB 110

4 best P 1 https://m.edsoo.ru/HN5VJRET2
aTOMHBIM OpOUTaAISIM
DeKTpOHHbIE KOHPUTypaluu

5 aTOMOB 3JIEMEHTOB B OCHOBHOM H 1 https://m.edso0.ru/56M011PUG
BO30Y>KIEHHOM COCTOSTHUU
OneKTpOHHBIE KOH(DUTYpaALIUU

6 P Purypan 1 https://m.edsoo0.ru/3ZORH4PQL
HMOHOB. DJIEKTPOOTPULATENBHOCTD
[Tepuonnueckuii 3aKOH U
[Iepnonnueckas cucrema
XUMH4UecKknx sieMenToB 1. W.

7 A 1 https://m.edsoo.ru/RRTS1IFRBD
MeHpeneeBa, CBSI3b C
COBPEMEHHOU Teopuel CTpoeHus
aTOMOB
3aKOHOMEPHOCTH M3MEHEHUS
CBOMCTB XMMHYECKHUX DJIEMEHTOB

8 1 https://m.edsoo.ru/M2BG8LQGU

1 00pa3yeMbIX UMHU MPOCTHIX U
CJIOKHBIX BELIECTB I10 IPYIIaM U



https://m.edsoo.ru/N0PBJ3G7J
https://m.edsoo.ru/9MTBPF8U5
https://m.edsoo.ru/MDGLT3O1C
https://m.edsoo.ru/HN5VJRET2
https://m.edsoo.ru/56M011PUG
https://m.edsoo.ru/3ZORH4PQL
https://m.edsoo.ru/RRTS1FRBD
https://m.edsoo.ru/M2BG8LQGU

nepuojam

10

11

12

Cucremaruzanys 1 00001eHe
3HAHUHU 110 TEME

Bunn xuMuueckou CBA3H.
MexaHu3Mbl 00pa3oBaHUs
KOBAJIEHTHOM CBsi3U. BogopoiHas
CBA3b. MEXMOJIEKYIISIPHBIE
B3aNMOICHCTBUSI

BaneHnTHOCTB 1 BaJleHTHBIE
BO3MOKHOCTH aTOMOB. CBs13b
JIEKTPOHHON CTPYKTYPBI MOJIEKYJI
C UX F€OMETPUYECKUM CTPOCHUEM

IIpencraBneHus 0 KOMIUIEKCHBIX
COEUHEHMSX: COCTAB U
HOMEHKJIaTypa

https://m.edsoo.ru/FOHYMABMC

https://m.edsoo.ru/YSFOZQORM

https://m.edsoo.ru/FLOBCCB2E

https://m.edsoo.ru/PNUHMOOP5

13

BemectBa MonekyaspHOTo U
HEMOJIEKYJISIPHOTO CTPOCHHS.
THUnbl KPUCTAIVIMUECKUX PELIETOK
U CBOMCTBA BELLIECTB

https://m.edso0.ru/40CASLVY3

14

[TonsiTHEe 0 MUCTIEPCHBIX
cucremax. [IpencraBnenue o
KOJUUTOUTHBIX PacTBOPax

https://m.edso0.ru/8QWSNJMIO0

15

16

HcTuHHBIE PacTBOPSI:
HaCBILIIEHHbIE U HEHACHIIIEHHBIE,
pacTBOPUMOCTb.
Kpucramnoruaparst

CriocoObl BbIpaXeHUs
KOHIICHTPALIUU PacTBOPOB

https://m.edsoo.ru/MI12GZKJ8B

https://m.edsoo.ru/ZUAKS9SXC



https://m.edsoo.ru/FOHYMABMC
https://m.edsoo.ru/YSFOZQORM
https://m.edsoo.ru/FL0BCCB2E
https://m.edsoo.ru/PNUHM0OP5
https://m.edsoo.ru/40CASLVY3
https://m.edsoo.ru/8QWSNJMI0
https://m.edsoo.ru/MI2GZKJ8B
https://m.edsoo.ru/ZUAKS9SXC

17

18

Pemenue 3amau ¢
UCIOJIb30BAHUEM MOHSITUN
"MaccoBas J10J151 paCTBOPEHHOTO
BemiecTBa", "MossipHas
KOHIIeHTpauus"

Knaccudukanus 1 HOMEHKIATypa
HEOPraHMYECKUX BEIECTB

https://m.edso0.ru/9YY G9X6FN

https://m.edsoo.ru/Y3JUK9MC4

19

20

Cucremaruzanus u 00001IeHue
3HAHUH 10 TEME

KonTponbHas pabota no Temam
"CTpoeHue atoma.
[leproanyueckuii 3aK0H U
IIepnonnueckas cucrema
XUMHUYECKUX djieMeHToR /1. M.
Menneneesa", "Crpoenue
BelecTBa. MHOrooOpasue
BelecTB”

https://m.edsoo.ru/7LEFEOFM5

https://m.edsoo.ru/5ARJUK9HZ

21

Knaccudukanms xumuaecknx
peakuuil B HEOPraHU4YECKON U
OpraHUYECKON XUMHH. 3aKOH
COXPaHEHHUS MacChl BELIECTB;
3aKOH COXpaHEHMs U
MpEBpAIICHUS YHEPTUHU TIPU
XUMHUYECKUX PEAKIUAX

https://m.edsoo.ru/ZOMZMS8REE

22

TennoBsie 3G HeKTh XUMUYECKUX
peakuuii. Tepmoxummuyeckne
ypaBHEHUs

https://m.eds00.ru/9TSXHFMT4

23

Boruncnenus no ypaBHeHUsIM
XUMHYECKUX PEAKIUi 1

https://m.edsoo.ru/V5SWAVUXO0H



https://m.edsoo.ru/9YYG9X6FN
https://m.edsoo.ru/Y3JUK9MC4
https://m.edsoo.ru/7LEFE0FM5
https://m.edsoo.ru/5ARJUK9HZ
https://m.edsoo.ru/ZOMZM8REE
https://m.edsoo.ru/9TSXHFMT4
https://m.edsoo.ru/V5WAVUX0H

TCPMOXUMHUYCCKUM YPABHCHUAM

24

25

26

CKOpOCTh XMMHUYECKOUN peakiinu,
€€ 3aBUCUMOCTb OT Pa3jIu4YHbIX
¢axropos. Katanus u
KaTaJau3aTopsl

I'omorennsie u TCTEPOTCHHEBIC
peaKuu

[IpakTuueckas padora Ne 1 o
Teme "BiusHue pa3iuyHbIX
(hakTOpOB HA CKOPOCTH
XUMHYECKOH peakiun"

https://m.edsoo.ru/DSEHND9EL

https://m.edsoo.ru/RN8POZ7YO

https://m.eds00.ru/NGQO05JTY7

27

Oo6parumsbie 1 HEOOpaTUMBIE
peakiuu. XMMHUYECKOe
paBHOBecCHE

https://m.edsoo.ru/XHPQ3BRAJ

28

[IpakTnueckas padorta Ne 2 o
teMe "BrusHue pa3nuyHbIxX
(hakTOpPOB HA TOJIOKEHUE
XUMHUYECKOTO paBHOBECUSA"

https://m.edsoo.ru/UMB65DAVK

29

DNEeKTPONIUTHYECKAs
mucconmanya. CUibHbIE U ciadbie
31EKTpONanTHl. CTeneHb
JIACCOLMAI[AN

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

30

31

HonHoe npon3BeIeHUE BOJIBI.
Cpena BOIHBIX PaCTBOPOB.
Bonopoausrii mokasarens (pH)
pacTBopa

I'mpaponus coneit. Peakiuu,
MPOTEKAIOIIKE B PACTBOPAX

https://m.edsoo0.ru/7S6FNI1YU

https://m.edsoo.ru/LSHMAMHLJ



https://m.edsoo.ru/D8EHND9EL
https://m.edsoo.ru/RN8POZ7YO
https://m.edsoo.ru/NGQ05JTY7
https://m.edsoo.ru/XHPQ3BRAJ
https://m.edsoo.ru/UMB65DAVK
https://m.edsoo.ru/8UJMT0HP0
https://m.edsoo.ru/7S6FNI1YU
https://m.edsoo.ru/L5HMAMHLJ

AIIEKTPOJIUTOB

32

33

34

[IpakTrueckas padota Ne 3 o
TeMe "XHUMHUYECKUE PEAKIINH B
pacTBoOpax 3JAEKTPOJIUTOB"

OKXuCINTEIIHLHO-
BOCCTAHOBUTEJIbHBIC PEAKITUH.
BakHeiilne OKUCIUTEIN U
BOCCTAaHOBHUTEIIN

Meto JIeKTPOHHOTO (3JICKTOHHO-
HOHHOTO) OajaHca

https://m.edsoo.ru/RD8CXFMNS

https://m.edsoo.ru/AFQA7THSZT

https://m.edsoo.ru/LCSPR4PCZ

35

DNEeKTpOIN3 PaCTBOPOB U
pacIuIaBOB BEILECTB

https://m.edsoo.ru/7UCO0BIP3Q

36
37

Pemenue 3amau Pa3JIMIHBbIX TUIIOB

Pemenne 3aaa4 pa3jInuYHbIX TUIIOB

https://m.edsoo.ru/MBRCJ2BHV

https://m.edsoo.ru/REEKUYHAU

38

39

40

41

Cucremaruzarmus 1 00001eHne
3HAHUH 110 TeMe " XUMUYECKUE
peaxuun"

KonTponbHas pabota mo Teme
"Xumuueckue peakuuu"

ITonoxeHre HEMETAIOB B
[Tepuoanueckoit cucreme
XUMHYECKHUX 3eMeHTOB /J[. .
MenpeneeBa 1 0COOCHHOCTH
cTpoeHus ux aromon. Ouznyeckue
CBOMCTBA HEMETAJIJIOB

AJTOTpOINS HEMETAILIOB (Ha
pUMeEpe KUCIIOPO/Ia, CepHhl,
docdopa u yrneponaa)

https://m.edsoo.ru/O0CUUKMF1

https://m.edsoo.ru/E120ZSNS2

https://m.eds00.ru/S2T11G534

https://m.edsoo.ru/DKHVETX6S



https://m.edsoo.ru/RD8CXFMNS
https://m.edsoo.ru/AF9A7HSZT
https://m.edsoo.ru/LCSPR4PCZ
https://m.edsoo.ru/7UC0BIP3Q
https://m.edsoo.ru/MBRCJ2BHV
https://m.edsoo.ru/REEKUYHAU
https://m.edsoo.ru/O0CUUKMF1
https://m.edsoo.ru/E120ZSNS2
https://m.edsoo.ru/S2TIIG534
https://m.edsoo.ru/DKHVETX6S

42

Bonopon: nonydenue,
(bU3UYECKHEe U XUMHUYECKUE
cBoicTBa. ['mapuabl

https://m.edsoo.ru/EOAB3TJZ2

43

l"anorensl: HAXOXIECHUE B
MIPUPOJIC, CIIOCOOBI TIOTYUYCHHS,
¢busnvecKue 1 XUMHUECKUE
CBOMCTBA

https://m.edso0.ru/8ESM200XI

44

45

46

47

48

lManorenoBonopoasl. Baxxnenmue
KHMCJIOPOJICOAEpIKALIUE
COCIMHEHMS TAJIOTCHOB
JlabopatopHblie 1 IPOMBIIILIICHHBIE
CHIOCOOBI MOJTYYEHHS TaIOTeHOB.
[IpuMeHeHue rajnoreHoB 1 ux
COECIMHEHU I

ITpakTrueckas padora Ne 4.
Pemmenne skcriepuMeHTaTbHBIX
3aga4 no treMe "["anoreHsr"

Kucnopon: naboparopHsie u
MIPOMBIIIIJIEHHBIE CTIOCOOBI
noJtydeHus, Gu3ndeckue u
XUMHYECKHe cBOicTBa. O30H.
[IpumeneHne KucIopoaa U 030Ha

OKCI/II[LI " NCPOKCUBL

https://m.edsoo.ru/FWWH6A36J

https://m.edsoo.ru/ULSR2WQ2T

https://m.edsoo.ru/VJHPYU202

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

https://m.edsoo.ru/AMRVPMOQAI

49

50

Pemenne 3aaa4 pa3jInuYHbIX TUIIOB

Cepa: Hax0XJIeHUE B IPUPOJIE,
CrocoObI MOMy4YeHus, Pu3nvecKue
U XUMHUYECKUE CBOUCTBA

https://m.edso0.ru/Q8L50HZYY

https://m.edso00.ru/3JASFNOOK

51

CepoBoaopo, cyabduabt

https://m.edsoo.ru/PMQO9PHT23



https://m.edsoo.ru/EOAB3TJZ2
https://m.edsoo.ru/8ESM20OXI
https://m.edsoo.ru/FWWH6A36J
https://m.edsoo.ru/UL8R2WQ2T
https://m.edsoo.ru/VJHPYU2O2
https://m.edsoo.ru/5LQHHJCFF
https://m.edsoo.ru/4MRVPMQAI
https://m.edsoo.ru/Q8L50HZYY
https://m.edsoo.ru/3JA8FNQQK
https://m.edsoo.ru/PMO9PHT23

52

Kucnopoaconep:xarue
coequHeHus cepbl. OcoO0eHHOCTH
CBOWCTB CEPHOM KUCIIOTHI

https://m.edsoo.ru/8TN3SZ505

53

[TpakTuyeckast pabora Ne 5.
Pemenne skciepuMeHTAIBHBIX
3ama4 o teme "Cepa u eé
coenuueHus"”

https://m.eds00.ru/9S76ZZRFW

54

A30T: HaxX0XKJAEHUE B IPUPOJIE,
CTIOCOOBI OTYYEHHUs, PU3UIECKUE
1 XUMHYECKHE CBOMCTBA. AMMHAK,
HUTPHUBI

https://m.edsoo.ru/IZPKO7C4P

55

56

Kucnoponconepxkarniue
coenuHenns azora. OcoOeHHOCTH
CBOWCTB a30THOU KHUCJIOTHI

IIpumenenue azoTa u €ero
coeiMHeHU. A30THbIe y10OpeHus

https://m.edso00.ru/271860BC3

https://m.edsoo.ru/MO1P034QF

57

®dochop: HaxOXKIEHHUE B IPUPOJE,
COCOOBI NOTYYeHHUs, PU3NUECKUE
Y XUMHYECKHE CBOMCTBA.
®ochunst u pochun

https://m.edso0.ru/PXZ01Z20QS0

58

Oxcunsl hocdopa,
dhochopcoaepkaiye KUCIOTHI.
Comu dochopHO KUCITOTHI

https://m.eds00.ru/00ZT28DNQ

59

60

[Ipumenenue dpocdopa u ero
coenuHeHuil. ocpopHbie
ynoOpeHust

[TpakTuyeckas padora Ne 6.
Pemrenne skciepUMEHTAIBHBIX

https://m.eds00.ru/99E3JYYTM

https://m.edso0.ru/97LCBYXY2



https://m.edsoo.ru/8TN3SZ505
https://m.edsoo.ru/9S76ZZRFW
https://m.edsoo.ru/IZPKO7C4P
https://m.edsoo.ru/27186OBC3
https://m.edsoo.ru/MO1P034QF
https://m.edsoo.ru/PXZO1ZQS0
https://m.edsoo.ru/0OZT28DNQ
https://m.edsoo.ru/99E3JYYTM
https://m.edsoo.ru/97LCBYXY2

3agad 1o Teme "A3oT u pocdop u
HUX coequHeHus"

VYriepoa: HaX0XACHUE B IIPUPOJE,
JUIOTPOIHBIE MOAU(DUKALINY;

61 https://m.edsoo.ru/IWDS30TDR
¢buznvecKre 1 XUMHUECKUE
CBOMCTBA, IPUMEHEHUE
Oxcup yrnepona(ll), oxcun

62 yraepona(lV), yronpHas kuciaorta https://m.edsoo.ru/6DLNT13TE
u e€ conu

63 Pemenue 3aga4 pa3nu4yHbIX TUIIOB https://m.edso0.ru/PQWKCINJIX
KpemHuuii: HaxoxkaeHuE B

64 ~ UIPUPOAC, CMIOCODRI MOMYIeHI, https://m.edsoo.ru/R7FY3Y3BW
busznuecKkrue 1 XuMHUYEeCKHe
CBOMCTBA

65 Oceita kpemiis(1V), kperiiepas https://m.eds00.ru/NTQOS329K
KHMCIIOTa, CUJINKAThI
[IpumeHeHnEe KpEMHUS U €T0

66 coeaquaennii. CTEKI0, €ero https://m.eds00.ru/IXJ00600T
MOJIy4Y€HUE, BU/IbI CTEKIIA

67 Pelrenne 3ana4 pa3anyHbIX TUIIOB https://m.eds00.ru/S5319XD1S

pg  CHcTeMaTisammi i obobmerie https://m.eds00.ru/QCSGMOTES
3HaHuii no teme "Hemeramnsr"

69 Kowrponbnas paora no reme https://m.edsoo.ru/\VPSTFCAFI
"Hemerannsr"
AHanu3 pe3yabTaToB

70 KOHTPOJILHON pabOThl, KOPPEKLIUs https://m.edsoo.ru/LAOAONSJ7
OmuO0oK

71 [TonoxeHue MeTauIoB B https://m.edso00.ru/57TFR91QP1



https://m.edsoo.ru/IWDS3OTDR
https://m.edsoo.ru/6DLNT13TE
https://m.edsoo.ru/PQWKC1NJX
https://m.edsoo.ru/R7FY3Y3BW
https://m.edsoo.ru/NTQOS329K
https://m.edsoo.ru/IXJ006O0T
https://m.edsoo.ru/S53I9XD1S
https://m.edsoo.ru/QCSGM0TFS
https://m.edsoo.ru/VPSTFCAFI
https://m.edsoo.ru/LAOAON5J7
https://m.edsoo.ru/57FR91QP1

72

IIepnonnueckoi cucreme
XUMHUYECKHUX 3JIEMEHTOB.
Oco6eHHOCTH CTPOEHUS
JIEKTPOHHBIX 000JI0UEK aTOMOB
METaJIOB

OO6mue ¢puznyecKkrue CBOMCTBa
MeTaiioB. [IpuMeHeHre METaIoB
B OBITY U TEXHHUKE

https://m.edso0.ru/ACNOR6AKW

73

74

Crnnasel MetaiioB. Koppo3zus
METaIoB

Pemenue 3amau Pa3JIMIHBbIX TUIIOB

https://m.eds00.ru/1V3XS7EXT

https://m.edsoo.ru/HCZY575D9

75

DNEKTPOXUMHUYECCKUN P
HarnpsbKeHui MetauioB. O0mue
CHOCOOBI MOTYYEHUS] METAIIIOB

https://m.edsoo.ru/SWJLF3YLW

76

77

OO6m1ast XxapakTepruCTUKa METAIIJIOB
|A-rpynnsl [leprogunueckoit
CUCTEMbI XUMUYECKUX 3JIEMEHTOB.
Harpuit u xanuii: nony4yeHnue,
¢busnyeckue 1 XUMHUYECKUE
CBOMCTBA, IPUMEHEHNE NIPOCTBIX
BELIECTB U UX COCIUHEHUN

OO6m1ast XapakTepruCTUKa METAIIIIOB
[HA-rpynnst [lepuoauueckoit
CUCTEMbI XUMHUYECKHUX 3JIEMEHTOB.
Maruuii ¥ KaJIbLIUI: MTOJTy4YEHHUE,
(bu3nUecKre 1 XUMUYECKHEe
CBOMCTBA, IPUMEHEHUE IPOCTHIX
BEIIECTB U UX COCIUHECHUN

https://m.edsoo.ru/W4VWNSJ5E

https://m.eds00.ru/Q4YBTZ3RY

78

JKécTtkocTh BOIBI U CITIOCOOEI €8

https://m.edsoo.ru/609WLKNTN



https://m.edsoo.ru/1CNOR6AKW
https://m.edsoo.ru/1V3XS7FXT
https://m.edsoo.ru/HCZY575D9
https://m.edsoo.ru/5WJLF3YLW
https://m.edsoo.ru/W4VWNSJ5E
https://m.edsoo.ru/Q4YBTZ3RY
https://m.edsoo.ru/6O9WLKNTN

YCTpaHEHHUS

79

80

81

AJIFOMUHMI: TTOJTy4YEHHE,
¢buznvecKue 1 XUMHUECKUE
CBOMCTBA, IPUMEHEHUE

AMdoTepHbIE CBOMCTBA OKCHIA U
TUIPOKCHUIA ATIOMUHUS,
TUIPOKCOKOMITIIEKCHI aTFOMUHUSA,
UX IPUMEHEHUE

Pemenue 3amau Pa3JIMIHBbIX TUIIOB

https://m.edsoo.ru/OZHBSJIBQ6

https://m.edsoo.ru/RM2IRHCBM

https://m.edso00.ru/ZCTJX7CQ3

82

[IpaxTuueckas padora Ne 7.
Pemenue skcnepuMeHTAIbHBIX
3aJ1a4 110 Teme "MeTtauisl
[JIaBHBIX nToArpymnm"

https://m.edso0.ru/ZR9H28T3K

83

OO6m1ast XxapakTepruCTUKa METAIIJIOB
no6ouHbIX noarpynn (b-rpymnm)
[Tepuonnueckoit CUCTEMBI
XUMHUYECKHUX 3JIEMEHTOB

https://m.edsoo.ru/INZNM9J50

84

85

86

dusnueckue 1 XUMHIECKUE
CBOMCTBA XpOMa U €ro
COG)IHHGHI/Iﬁ, HUX IPUMCHCHUC

Baxkueiiniue coefuHEeHUS
Mapranua. [lepmanranar kanus,
€r0 OKHCIIUTEIbHBIC CBOMCTBA

dusnueckue 1 XUMHIECKUE
CBOMCTBA XKeEJe3a U ero
coenuHenuil. [lonyuenue u
IIPUMEHEHHUE CIIIAaBOB XKele3a

https://m.edsoo.ru/EMH85BONN

https://m.edsoo.ru/TVZPFX8X4

https://m.edso0.ru/71YSMIGSD

87

dusndeckne 1 XUMHUIECKHE

https://m.edsoo.ru/GET2L9K3X



https://m.edsoo.ru/OZHBSJBQ6
https://m.edsoo.ru/RM2IRHCBM
https://m.edsoo.ru/ZCTJX7CQ3
https://m.edsoo.ru/ZR9H28T3K
https://m.edsoo.ru/INZNM9J50
https://m.edsoo.ru/EMH85BQNN
https://m.edsoo.ru/TVZPFX8X4
https://m.edsoo.ru/71YSMIGSD
https://m.edsoo.ru/GET2L9K3X

CBOICTBa MeIU U €€ COCIUHCHUH,
WX IPUMCHEHHUE

88

duznyeckre 1 XUMHUUECKHE
CBOMCTBA IIMHKA U €r0
COEAMHEHUH, UX IPUMEHEHHUE.
I'mapOKCOKOMILIEKCHI INHKA

https://m.edso0.ru/O4C50Q0KBEJ]

89

90

[IpakTuueckas padora Ne 8.
Pemenue skciepuMeHTAIBHBIX
3aja4 1o reme "Mertasuibl
moOOYHBIX moArpym"

Pemenue 3amau Pa3JIMIHBbIX TUIIOB

https://m.edsoo.ru/BAJAYWS82G

https://m.edsoo.ru/EI77EUHQZ

91

O000111eH1E ¥ CUCTEMATHU3ALIS
M3YYEHHOT'0 MaTepHaia 1o Teme
"Mertamuipr"

https://m.edsoo0.ru/NHKRDJUTS

92

93

94

95

KounTponbhas padbota no teme
"Metaibt"

AHanu3 pe3yabTaToB
KOHTPOJIBHON pabOTHI, KOPPEKITHS
OILITNOOK

Pone xumuu B oOecrieueHun
YCTOWYMBOIO Pa3BUTHS
yejioBedecTBa. [ToHsTHE O
Hay4HbBIX METOJIaX UCCIIEI0BAHUS
BEIIECTB

Hay4Hble IpUHIUIIBI OpraHU3aluu
XMMHYECKOTO POU3BOJICTBA.
[TpombliIeHHBIE CITOCOObI
MOJTYYCHHS BXKHEHIITNX BELICCTB

https://m.edsoo.ru/4Z62V30B1

https://m.edso0.ru/KGZODOKTT

https://m.eds00.ru/SSTS5RWKS8

https://m.edsoo.ru/\V4Y20W8UR



https://m.edsoo.ru/O4C5QKBEJ
https://m.edsoo.ru/BAJAYW82G
https://m.edsoo.ru/EI77EUHQZ
https://m.edsoo.ru/NHKRDJUTS
https://m.edsoo.ru/4Z62V30B1
https://m.edsoo.ru/KGZ0DOKTT
https://m.edsoo.ru/SST5RWKS8
https://m.edsoo.ru/V4Y2OW8UR

96

XUMHUYECKOE 3arpsi3HEHUE
OKpPY’KaroIllel CpeIbl U €ro
MIOCJIEICTBUS

https://m.edsoo.ru/HFEYWAQ1VW

97

98

99

XuUMHS U 30pPOBbE YEIIOBEKA.
JlekapcTBeHHBIE CpencTBa

Xumus nuiy. Poiis XuMuu B
oOecrieueHNH MUIIEBON
0e30IacHOCTH

KocMmeTrnueckue u napdromepHbie
cpenctsa. beitoBas xumus

https://m.edso0.ru/992MUF415

https://m.edsoo.ru/BTM3AEKNW

https://m.edsoo.ru/0V85PPBKW

100

XHMHS B CTPOUTEIBCTBE.
Bakneiimme cTpouTeNbHbIE U
KOHCTPYKLIMOHHBIE MaTEpUAIIbI

https://m.edso0.ru/5SFX2N2T3J

101

102

XUMHUS B CENTbCKOM XO3SUCTBE.
Oprannueckue 1 MUHEPAJIbHbBIE
ynobpenus

Cucremaruzanus 1 00001eHne
3HAHUH 10 TEME

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102

https://m.edsoo.ru/YY395RQAJ

https://m.edsoo.ru/IGMSCPOK9



https://m.edsoo.ru/HFYWAQ1VW
https://m.edsoo.ru/992MUF415
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https://m.edsoo.ru/0V85PPBKW
https://m.edsoo.ru/5FX2N2T3J
https://m.edsoo.ru/YY395RQAJ
https://m.edsoo.ru/IGMSCP0K9




IPOBEPSEMBIE HA EI'D 110 XUMUU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBLHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NMpPoBePSIEMOro
TpedoBaHus

1

11

IIpoBepsiemble TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTATAM OCBOEHHUS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPpaMMBbI CPeIHEro 0011ero
o0pa3oBaHus

BJ'Ia,Z[eHI/IC CHCTEMOM XMMHUYECKHX 3HaHHfI, KOTOpas BKIKHOYACT:

OCHOBOIOJIAralolue MOHATUS (XMMHUYECKUNA 3JIEMEHT, aTOM, H30TOIIbI,
AIIEKTPOHHAs 000JI0UKa aToMa, S-, p-, 0-3JIeKTPOHHBIE OPOUTAIH ATOMOB,
OCHOBHOE H BO30YXIEHHOE COCTOSHHME aroMma, HOH, MOJEKYIa,
BaJICHTHOCTD, AJIEKTPOOTPHULATENBHOCTb, CTENEHb OKUCJICHUS,
XUMHYECKass CBS3b (G- W T-CBA3b, KpaTHbIE CBSI3W), THOpUIAM3AIMSL
aTOMHBIX oOpOuTaneil, KpUcCTaJUIMuecKas pemeéTKa, MOJb, MOJSpHas
Macca, MOJSpHbIH O00BEM, MOJSpHAsE KOHILEHTpAlUs, pPacTBOPbI
(MCTUHHBIE, AMCIEPCHBIE CHUCTEMBI), KPUCTAJIOTUIPATHI, YIIIEPOIHBIH
ckeser, (yHKIMOHAJbHAs TPYIIa, paguKkai, HU30MEpbl, CTPYKTypHas
dopmymna, um3zomepus  (CTpyKTypHas, TeoMmMeTpudeckas  (mmc-,
TPAaHCU30MEpHSI), TOMOJOTUYECKUI psA, TOMOJIOTH, YIJIEBOJIOPO/BbI,
KHCIIOPOJ- U a30TCOJEpIKAIIUE COCTUHEHHS, OMOJIOTHYECKH AKTUBHbBIC
BellecTBa (YIIeBOIbI, JKUPbI, OCIKH), MOHOMED, TOJIUMEpP, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJIIPHbIE COEUHEHUS], KPEKUHT, PUPOPMHUHT, THUIIbI
XUMHUYECKUX peaKkUUid (OKHCIUTENIbHO-BOCCTAHOBUTENIBHBIE, HK30- U
SH/IOTEPMHUECKHE, PEAKIIMH MOHHOIO OOMEHa, TOMO- U I'eTepOreHHBIE,
oOpaTuMble U HEOOpaTHUMBbIE), PACTBOP, AJIEKTPOJIUTHI, HEIIEKTPOJIMTHI,
ANEKTPOIIUTUYECKAsT AUCCOLUAIINS, CTETIEHb UCCOLMALNN, OKUCIIUTEND,
BOCCTAHOBUTENb, JJEKTPOJIM3, CKOPOCTb XHUMHYECKOW peakiuw,

XUMHUYCCKOC paBHOBeCI/Ie)

1.2

13

TEOPUH U 3aKOHBI (TEOPUS XUMHUYECKOTO CTPOCHUS OpPraHUYECKUX
BemiectB A.M. BbytnepoBa, Teopus >IE€KTPOTUTHUECKON TUCCOLMAIUH,
[lepuoanueckuit 3akon .M. MenneneeBa, 3aKOH COXpaHEHHUs Macchl),
3aKOHOMEPHOCTH, CHUMBOJIMYECKHUW SI3BIK XWMHH, MHUPOBO33PEHUYECKHUE
3HaHUS, JIeKAIUEe B OCHOBE MOHUMAHMS MPUYMHHOCTH U CHUCTEMHOCTHU
XMMHYECKUX SBJIECHUW, COBPEMEHHBIE IIPEACTABICHUS O CTPOCHUU

BCIICCTBA HA AaTOMHOM, MOJICKYJIIDHOM U HAIMOJICKYJIAPHOM YPOBHAX

NpCACTaBICHUA 0 MCXaHU3Max XHUMHUYCCKUX peaKHHﬁ,

TEPMOANHAMHUYCCKUX n KHHETHYECCKHUX 3aKOHOMCPHOCTAX nux




MPOTCKAHUSA, O XUMHUYCCKOM PABHOBCCHUH, NUCIICPCHBIX CUCTCMAX

14

(aKTOJIOTMUECKUE CBEJEHHUS O CBOMCTBaX, COCTaBE, IOJIYYEHUU W
0€30IaCHOM  HCIIOJIb30BAaHUHM ~ BKHEHIIMX  HEOPTaHUYECKUX |
OpPraHUYECKUX BEWIECTB B OBITY M TNPAKTHUYECKOW JESTEIHHOCTH

YECJI0BCKa

1.5

2.1

o0Iye HaydHbIC NMPHUHIMITBI XMMHUYECKOTO IPOU3BOJICTBA (HA MpHUMeEpe
NPOM3BOACTBA CEPHOW KHCJIOTHI, aMMHakKa, METaHOJa, IepepadOTKU
HedTH)

CchopMupoOBaHHOCTh YMEHUH BBISBISATD:

XapaKTCPHbIC IIPpU3HAKK W  B3aWMOCBA3b  H3YUCHHBIX HOHXTHﬁ,
NPUMCHATH COOTBCTCTBYIOIIMUC IIOHATHA IHpPU OIIHMCAHHUU CTPOCHUA U

CBOMCTB HEOPraHUYECKUX U OPraHUYECKUX BELIECTB U UX MPEBpPALICHUI

2.2

3.1

B3aHMOCBS3b XHMHUYCCKHUX 3HAHUN C MOHATHUSIMH H MNpeaAcCTaBJICHUAMUA
APpyrux mnpeamMeToB AJist 0oJsiee OCO3HAHHOIO MOHMMAHHSA U OOBICHEHHUS

CYIIHOCTHU MATCPUAIIBHOT'O €AUHCTBA MUPa
Cq)OpMI/IpOBaHHOCTb YMCHUS UCIIOJIb30BATh!:

HaMMCHOBaHUA XHMHYCCKHX COC,Z[I/IHGHI/II‘;I MCKAYHAPOAHOI'0O COrO3a
TGOpGTH‘-IGCKOfI u HpHKHaHHOﬁ XMMHUU W TPHUBUAJIBHBIC HAa3BaAHHA
BCHICCTB, OTHOCAIIUXCA K HN3YUYCHHBIM KjJIacCaM OpPraHu4Y€CKUuXx H

HCOPraHUYCCKUX COCI[I/IHGHI/Iﬁ

3.2

4.1

4.2

4.3

XUMHUYECKYI0 CHMBOJIMKY JJIsi COCTaBJIEeHUS (OPMYJ HEOPraHUYECKUX
BEIIECTB, MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTHIX, COKPALIEHHBIX

U CKEJIeTHBIX) (POPMYJI OPraHNYECKUX BEIECTB
ChopMupoBaHHOCTh YMEHUS KIacCUPUIIMPOBATS!

HCOPraHNMYCCKUC BCHICCTBA, CAMOCTOATCIIBHO BLI6I/IpaTB OCHOBAHHA H

KPUTEpUU JUIs KITacCU(PUKAITIK U3yJaeMbIX XUMUYECKUX OOBEKTOB

OPraHn4eCKuC BCHICCTBA, CAMOCTOATCIBHO BLI6I/IpaTB OCHOBAaHHA U

KPUTEPHUH T KJIacCU(DUKAIMU U3ydaeMbIX XUMUYECKUX 0OBEKTOB
M0 Pa3NMYHBIM TPHU3HAKaM (YUCITYy U COCTaBy PEarupyIONIMX BEIIECTB,
TErIOBOMY  3(PEKTy peakiuy, W3MEHEHUIO CTeNeHEed OKHCIICHUS

OJICMCHTOB, O6paTI/IMOCTI/I pe€aknuuu, y4aCTUro KaTanﬂsaTopa)

ChopMHUpPOBAaHHOCTh YMEHHUS XapaKTEPH30BATh JJIEKTPOHHOE CTPOCHHE
aTOMOB (B OCHOBHOM U BO30YXIEHHOM COCTOSSHUHM) W HOHOB
XUMHUYECKUX 3J1eMeHTOB 1 — 4 nepuoaos Ilepuoanueckoit cucremst ..
MeHeneeBa 1 UX BaJE€HTHBIE BO3MOXKHOCTH, MCTIONB3Ys TOHATHUSA S-, p-,

d-31eKTpOHHbBIC OPOUTAITH, IHEPTETUIESCKUE YPOBHU




ChopMupoBaHHOCTH yMEHUSI OOBSCHATH 3aKOHOMEPHOCTH W3MEHEHHS
CBOWCTB XMMHYECKHX JJIEMEHTOB M O0Opa3yeMbIX MU COCTUHEHUH IO

MepuojaM U rpynmam

ChopMUpOBaHHOCTE YMEHHSI COCTABISITH YPABHCHHSI XUMHUYECKUX

peakuuii ¥ pacKpbIBaTh UX CYIIHOCTb:

7.1

7.2

7.3

OKHUCJIUTEIHHO-BOCCTAHOBUTENIBHBIX PEAKLUN MOCPEICTBOM COCTABICHUS
ANEKTPOHHOTO OallaHca 3TUX peaklui

YpaBHEHHUS pEaKIUil pa3IUYHbIX THUIOB; IOJHBIE M COKpAIIEHHbBIE
ypaBHEHHUS peaKuii HOHHOTO 0OMEeHa, YYUTHIBAsl YCIOBHUS, IPH KOTOPBIX
9TH PEeaKru UAYT J0 KOHIIA

peakuuii TUAPONIN3a, peaklui KOMIUIEKCOOOpa3oBaHusi (Ha MHpUMeEpe

TUAPOKCOKOMILIEKCOB IIMHKA U AJTFOMUHUS )

CpopMUpOBaHHOCTH YMEHUS TTOITBEPKIATh:

8.1

8.2

Ha KOHKPCTHBIX MNpHUMEpax XapakKTCp 3aBUCUMOCTH peaKHHOHHOﬁ
CIIOCOOHOCTHU OpTraHU4YCCKUX COCIII/IHGHI/Iﬁ OT KpaTHOCTU W THIIA
KOBaJICHTHOM CBS3H (G' n TE'CB?BI/I), B3aMMHOTI'O BJIMAHUS aTOMOB U I'PYIIIT
4TOMOB B MOJICKYJIAX, a TAKKEC OT 0CcOOeHHOCTEN pealin3aliin Pa3JIMIHbIX

MEXaHU3MOB IPOTEKAHUS PEaKIUN

XAapPaKTCPHBIC XHMUUYCCKHC CBOMCTBaA BCIICCTB COOTBCTCTBYIOIIUMU

SKCIIEPUMEHTAMM U 3aIIUCIMH YPABHEHUN XUMUYECKUX PEAKLUN

CdopmupoBaHHOCTh YMEHHUS XapaKTEepHU30BaThb COCTAaB M BaKHEHIIME
CBOMCTBA BEUIECTB, IPUHAUICKAIUX K ONPEACIEHHBIM KijaccaM H
rpymmnamM CoeIuHeHUH (IIPOCThIe BEIECTBA, OKCUIIBI, THIPOKCUIBI, COJIH;
YTJIEBOAOPO/IbI, TPOCThIE FPUPHI, CIUPTHI, (HEHOIBI, aAlIbIAECTH/IbI, KETOHBI,
KapOOHOBBIE KHUCJIOTHI, CJOXHBIE 3(QUPHI, KHUPBIL, YIJIEBOJbI, AMHHBI,

aMUHOKHCIIOTBI, OETIKN)

10

10.1

10.2
10.3

ChopMHUpPOBAaHHOCT, yMEHHS TPOBOJIUTH PACUETHI MO XUMHUYECKHUM
dbopmynaM W ypaBHEHHSIM XHMHYECKHUX PEAKIMH C HCIOJIb30BAHHEM
(U3MYECKUX BEIUYMH:

Macchl (00bEMa, KONMMYECTBA BEIIECTBA) MPOAYKTa PEAKIMH, €CIU OJIHO
W3 UCXOAHBIX BEIIECTB JITaHO B BUJIE PACTBOPA C ONPEIEIEHHON MaCCOBOM

J0JIel pacTBOPEHHOTO BEILIECTBA WJIM JaHO B U30BITKE (MMEET MPUMECH)
MaccoBOW WJIM 00BbEMHOM 10U, BBIX0/1a IPOAYKTA PEAKIIMH

TETI0BOTO 3¢ (eKTa peakiui

10.4

00BEMHBIX OTHOIIEHHI ra30B

10.5

10 HAXOXJACHUIO XUMUYECKON (hOPMYJITBI BEIIECTBA




11

12

Bnanenue cucreMoil 3HaHHMII O METOJAX HAy4YHOTO IO3HAHHUS SIBJICHUU
MIPUPOBI, UCIIOIB3YEMbBIX B €CTECTBEHHBIX HAYKaX U YMEHUE IPUMEHSTh
STU 3HAHUS TMPU SKCIEPUMEHTAIBLHOM MCCIIEAOBAaHUMU BEUIECTB W JUIS
OOBSCHEHHSI XHUMHUYCCKHUX SIBJIICHUM, HMMEIOIIMX MECTO B MPHUPOJIE,

Hp&KTH‘IGCKOﬁ JACATCIIBHOCTHU YCIIOBCKA U B HOBCCI[HGBHOﬁ KHU3HHU

ChopMHpPOBaHHOCTE yYMEHHUS NPUMEHATH (WCIOJB30BaTh) 3HAHUA O
COCTaBE W CBOMCTBAaX BELIECTB Ul JKCIEPUMEHTAIBHOM IPOBEPKU
TUIIOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEH IPOTEKAHUS XHMHUYECKUX
peakuMii M NPOTHO3UPOBAHMSA BO3MOXKHOCTEH HMX OCYILECTBIICHUS;
CHCTEMHbIE XUMHMUYECKHE 3HAHUS U1 OOBSCHEHUS U NPOrHO3MPOBAHMS
SIBJICHUM, MMEIOLUIMX €CTECTBEHHOHAYUHYIO IPUPOAY; MJs IPUHATUS

IPaMOTHBIX pEILIEHU PoOJIeM B CUTYalUsIX, CBSI3aHHBIX C XUMHUEH

13

CpopMHUpPOBAaHHOCTh YMEHHS IUJIAHUPOBATH U TMPOBOAUTH XUMHUYECKHUI
OKCHEPUMEHT (TOJIyYeHHE W HW3YYCHUE CBOWCTB HEOPraHUYECKUX U
OpPraHUYECKUX BEIIECTB, KAUECTBCHHBIC PEAKIUU YIJICBOJOPOIOB
Pa3IMYHBIX KJIACCOB M KHUCIIOPOACOICPKAIIMUX OPTaHUYCCKUX BEIIECTB,
penieHue IKCIIEPUMEHTATBHBIX 3a/1a4 o pacro3HaBaHUIO
HEOPraHUYECKUX W OPraHWYECKHUX BEIIECTB) C COOJIIOJCHHEM MpPaBUII
Oe3omacHOro  oOpamieHuss ¢  BeHIeCTBAMH H  JJAOOPaTOPHBIM
obopynoBanueM; (GOpMYIUPOBATH IIEJIM HCCIICIOBAHUS;, TIPEICTABIATh B
pasnuaHON (opme pe3ynbTaThl AKCICPUMEHTA, AaHATU3UPOBATh U

OLCHUBATHb UX NOCTOBECPHOCTDH

14

15

ChopMupoBaHHOCTh YMEHMSI OCYIIECTBIISTH I€IE€HANPABICHHBIM MOMCK
XMMUYECKON MH(OpMaIMU B pa3IMYHbIX UICTOYHHUKAX (HaydHas U yuyeOHO-
Hay4Has JIUTeparypa, CpeAcTBa MacCOBOM MHpOpMaIMH, ceTh IHTepHET n
Jpyrue), KPUTUYECKH aHaIM3UpOBaTh XHMHUYECKYI0 HH(OpMaIuio,
nepepabaTbiBaTh €€ U KCIIOJIb30BaTh B COOTBETCTBUU C IIOCTABJICHHOMN

yueOHOIl 3a1aueit

ChopMupoBaHHOCT  yMEHHUS MPOTHO3UPOBATh, AHAIM3UPOBATH U
OLICHUBaTh HH(MOPMAIMIO C TO3WIMKA DKOJOTHYECKOW Oe30MacHOCTH
TIOCJICZICTBUIT OBITOBOM W TMPOM3BOJACTBEHHOHN JESTEIILHOCTH YENIOBEKa,
CBSI3aHHOW C TepepabOTKOM BelecTB; CHOPMHUPOBAHHOCTh yMEHUI
OCO3HaBAaTh  ONACHOCTb  BO3JICHCTBUSI HA  KUBbIE  OpraHU3MbI
ONPENEIEHHBIX BEIIECTB, IOHMMAs CMBICI TIOKa3aTesid IpeAeIIbHON
JOMYCTUMOW ~ KOHIIGHTpAIlMM, ¥ TOSCHATh Ha TpUMEpax CrocoObl
YMEHBILICHUS ¥ IPEAOTBPAILICHUS] UX BPEAHOTO BO3IECUCTBUS HA OPTaHU3M

YCJIOBCKaA




HEPEYEHDb 2JIEMEHTOB COAEPKAHUS, ITPOBEPAEMbBIX HA
EI'D 1O XUMHUHU

Kon

11

1.2

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUA

TeOpeTI/I‘leCKI/IC OCHOBBI XMMHH

Crpoenue Bemecta. CoBpeMeHHasi MOJIeNIb CTPOEHUS aToma. Pacnipenenenue
AJIEKTPOHOB IO 3HEpreTHyYeckhuM ypoBHsIM. Kiaccudukanms XuMHUYECKHX
a5eMeHTOB. OCOOEHHOCTH CTPOSHHSI SHEPTeTUYECKUX YPOBHEH aTOMOB (S-, p-,
d-anemenToB). OCHOBHOE U BO30YXKIEHHOE COCTOSHHS aTOMOB. DJICKTPOHHAS

KoH(uUrypaius aroma. BarieHTHbIE 2JIEeKTPOHBI

Ilepuonuueckass cucrema xumudeckux osieMmeHToB JI.M. Mengeneena.
®usnueckuit cMbica [lepuonuueckoro 3akona JI.M. Menneneesa. [Ipuuunsl u
3aKOHOMEPHOCTH H3MEHEHUS CBOWCTB JJIEMEHTOB U HX COEAUHEHUU 10
MepuoJiaM W rpymnmnaM. 3aKOHOMEPHOCTH B HM3MEHEHHUHM CBOMCTB IIPOCTBIX

BCHICCTB, BOAOPOAHBIX COG,Z[I/IHCHPlﬁ, BBICIIHNX OKCHUAOB U THAPOKCHUIOB

1.3

14

BaneHTHOCTD. SHCKTpOOTpI/IHaTCHLHOCTB. CreneHb OKHCIICHUSA

Buner  xumuueckoil cBA3M  (KOBaJIeHTHas, WOHHAas, MeTajlIn4yeckKas,
BOAOpPOJHAs) U MexaHu3Mbl e€ oOpa3oBaHus. MexXMONEKyIspHbIE
B3auMo/JieiicTBUs. BeliecTBa MOJIEKYJISIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHUS.
Tunsl KpUCTAIUIMUECKUX PEHIETOK. 3aBUCUMOCTh CBOMCTBA BELECTB OT TUIA

KPUCTAIUIMYECKOUN PEIIETKH

1.5

1.6
1.7

1.8

1.9

Xumuueckass — peakmus.  Kiaccudukammss  XMMHYECKUX — peakiii B

HEOPraHUYECKON ¥ OPraHN4eCKON XUMHHU. 3aKOH COXPAHEHMSI MAaCChl BELLIECTB
CKOpOCTb peakiuu, €€ 3aBUCUMOCTb OT pa3IMYHbIX (haKTOPOB
TemnnoBbie 3¢ hexTh XMMUYECKUX peakiuid. TepMoxuMudyeckue ypaBHeHUs

O6paTI/IMLIC pCaKknuu. XHUMHUYECKOE paBHOBECHUC. (DaKTOpLI, BJIMAOIIMUEC Ha

COCTOsIHME XUMHUecKoro pasHosecus. [Ipuanun Jle [larense
Onexrponautuyeckas auccouuanus. CUibHbIe U cinadble 1eKTpoiuThl. Cpeaa
BOJHBIX PAcTBOPOB BEILIECTB: KHUCHas, HeWTpaibHas, mienodHasd. CreneHb

nucconuanuu. Peakimn noHHOTO 0OMEHa

1.10

I'maponus coneit. MonHoe mpou3BeeHHE BOAbL. BoAOpOaHBIN TMOKa3aTelb

(pH) pacTBOpa

1.11

1.12

CrocoObl  BbIpaXEHMSI ~ KOHIIEHTpAllMM  pacTBOPOB:  MaccoBas  JOJs
pacTBOPEHHOIO BEILIECTBA, MOJIApHAas KoHUeHTpauus. HacelmeHHsle

HCHACBIIICHHBIC paCTBOPLI, paCTBOPUMOCTD. KpI/ICTaJ'IJ'IOF HUApPAThL

OKHCIUTEITEHO-BOCCTAHOBUTEILHBIC pCaKkmuu. IloBegeHue BelleCTB B cpeaax




C pa3HbIM 3HaYeHHeM PH. MeTobl 371eKTpoHHOTO OanaHca

1.13

DJIEKTPOJIU3 PACTBOPOB M PACILIABOB COJICH

OCHOBBI HEOPTAHUYECKON XUMUU

2.1

Knaccudukanus HEOPraHUYeCKUX COCIMHECHUM. Homenkimarypa

HCOPraHN4YCCKUX BCIICCTB

2.2

2.3

XUMHUYECKHE CBOMCTBA BAaXXKHEHIIMX METAUIOB (HATpWUMl, Kalul, KajabIuH,
MarHui, aJlOMUHHMA, [IMHK, XpPOM, XKeJIe30, Mellb) U UX coeauHeHui. OO0mue
CIOCOOBI MOJTYYCHHSI METAIIJIOB

XHWMHYECKHE CBOMCTBA BAKHEHIIMX HEMETA/UIOB (TaJIOTEHOB, CEPHI, a30Ta,
dochopa, yraepoma W KpeMHHS) W HMX COCOUHEHHHA  (OKCHJIOB,

KHCIIOPOJICO/IEPKALUX KUCIIOT, BOAOPOJHBIX COSAMHEHN )

2.4

I'enermueckas CBA3b HCOPTraHNYCCKUX BCIICCTB, IMPUHAAJICIKAINX K

Pa3JIMUHBIM Ki1acCaM

2.5

Wnentudukanist HEOpraHu4ecKux coequHeHnid. KauecTBeHHbIE peakunun

Ha HCOPraHM4CCKHEC BCIICCTBA 1 NOHBI

OCHOBBI OPTaHHUYECKOM XUMUU

3.1

OCHOBHbBIE TIOJIOKEHHUSI TEOPUU XUMHYECKOI'O CTPOCHUS OPraHMYECKUX
coenuHennii  A.M. byrtiepoBa. VYTIiepoIHBIH CKEJIET OpPraHUYeCcKOu
MoJieKynibl. KpaTHOCTh XMMHUYECKOW CBSI3U. S- M P-CBs3H. SP3-, Sp2-, sp-
rubpuM3ay opouTaseit aToMoB yriiepojaa. 3aBUCUMOCTh CBOMCTB BEIIECTB
OT XUMHYECKOIO CTPOCHMsI MoJeKkyn. ['omornoru. I'oMosormdeckui psia.

I/ISOMepI/I}I " U30MCEPhbI

3.2

3.3

3.4

[Tonstne o QynkuuoHanbHOM rpymnme. OpueHTanuoHHBIE 3G (HEKTHI
3aMeCTHTEIeH

[IpencraBienne o KiaccHU(pHUKAIMU OpraHUYECKUX BemlecTB. HomeHkiatypa
OpPraHMYECKUX COEIMHEHUN (CHUCTeMaThyecKkas) W TPUBUAIbHBIC Ha3BaHH

BOXHEUIIMX MPEIACTABUTENEH KIIACCOB OPraHUYECKUX BEILIECTB

CBO6OI[HOpElI[HK&J'IBHBII>i M HOHHBIM MEXaHH3MEBI PpCaKIuu. Ilonsatue o

Hykieoguie u anekrpoduie. [Ipasmio Mapkosuukosa. [IpaBuino 3aiiiieBa

3.5

3.6

AJIKaHBI. XUMUYECKHUe CBOICTBA aJIKaHOB: raJOr€eHUPOBAHHUE,
JNETUIPUPOBAHUE, TEPMHUUYECKOE pA3JI0KEHUE, KPEKHHI, H30MepU3alus,
roperue. Ilomyuenue ankanoB. [luknoankanel. Crneunduka CBONCTB
LMKJIOAJIKAaHOB C MaJbIM pa3MepoM LuKia. Peakuuu NpUCOENUHEHUS U

PaauKaJIBHOT'O 3aMCIICHU A

AJKCHEL XHUMHUYECKHE CBOICTBA: pcaknuun NMPpUCOCAUHCHUSA

(raoreHupoBaHue, THUAPUPOBAHUE, THUIPOTATIOTEHUPOBAHUE, THUJIpaTalus),




TrOpCHUA, OKHUCJIICHUA W IMOJIMMCPHU3ALINH. HpOMBHJ_UIeHHLIC u na6opaTopHHe

CIIOCOOBI IMOJIYYCHH aJIKCHOB

3.7

3.8

3.9

Ankanuensl. XMMUYECKHE CBOICTBA alIKaJUEHOB: pEaKLUU INPUCOEIUHEHUS
(rugpupoBaHue, TaJOTeHUPOBAHUE), TOpeHUs U noaumepusanuu. [lonydenue

AJIKaIMCHOB

AJKUHBI. XuMuyeckue CBOMCTBA: peakuuu IIPUCOEAVHECHHUS
(raoreHMpoBaHUe, TUAPUPOBAHUE, TUApATALUS, THUIPOraJOr€HUPOBAHUE)
KaK CII0c0o0 MOJIy4eHHS MOJIMMEPOB M IPYTUX MOJIE3HBIX MPOAYKTOB. Peakiuu
3aMmemieHus. ['opeHue aneTuiieHa Kak MCTOYHUK BBICOKOTEMIIEPATypHOTO

IIaMCHU JIs1 CBAPKU U PE3KHU METAJLIIOB. HpI/IMeHeHI/Ie allCTHUJICHa

Apenbl. XHUMHYECKHE CBOWCTBa O€H30J71a: pPEaKUHUHU AIEKTPOPUILHOTO
3aMelIeHus, PUCOeAUHeHUs (THAPUPOBaHUE, TajloreHupoBaHue). Peakius
ropenus. OcoOEHHOCTH XMMHUYECKUX CBOMCTB ToiyoJia. [lonydyenune Genzomna.
Oco0eHHOCTH XHMMHYECKUX CBOHCTB cThpoia. [lommmepusanus CTHpOIIA.

Crioco05b1 MOJIYYCHHUA U TPUMCHCHUC aPOMATHUUYCCKUX YTJIICBOAOPOAOB

3.10

3.11

3.12

Couptel. IlpenenbHble OJHOATOMHBIE CHOUPTHL. XUMHYECKHE CBOMCTBA:
B3aMMOJICIICTBE C HaTpHUeM KaK CHOcO0 YCTaHOBIEHUS  HaIM4us
THIPOKCOTPYIIBI, € TaJOreHOBOAOPOJAMH KaK CHOCO0  IOJydyeHus
pacTBOpUTENIEH, BHYTPU- WU MEXKMOJIEKYJIspHas jaeruaparanus. Peakuus
ropenusi. [lonydyenue staHona: peakius OpOKEHHUS TIIOKO3bI, THApATAUs
STUJEHA. OTWICHIJIMKOIb W TJIMIEPUH KaK MPEJCTABUTENU TNIPeleIbHbIX

MHOTI'0AaTOMHBIX CITMPTOB

deHos. XMMHUYECKHE CBOMCTBA (I)GHOJ'Ia (peaKI_II/II/I C HAaTpueMm, THApOKCUIAOM

HaTpus, Opomom). [lonyuenue penona

Anbreruasl. XUMHYECKHE CBOMCTBA  MPEACIBHBIX  AJNBACTUIOB:
THIPUPOBAaHNE; KAUECTBEHHbIE PEAKIIMU Ha KapOOHWIbHYIO TpYIIy (peakius
«cepeOpsiHOTO  3epKaiay, B3aumojencTBue ¢ ruppokcuaom wmeau  (I1).
IlonyyeHne mpenenpHBIX albJETHA0OB: OKHUCIEHHWE CIMPTOB, TUApaTalus
alleTuieHa. AIIETOH Kak IpeJCTaBUTENb KETOHOB. OCOOEHHOCTH peakluu

OKHCJICHHS all€TOHa

3.13

3.14

KapOoHOoBBIE KHCIIOTBI. XUMHUUYECKHE CBOWCTBA MPEICIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHUCIOT. OCOOEHHOCTM XMMHMUYECKHUX CBOWCTB MYypaBbHHOMN
KkucnoThl. [lomyueHue mpenenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT:
OKHCJICHUE AJIKAHOB, AJIKEHOB, NEPBUYHBIX CIMUPTOB, aJbIErUA0B. Bbicmiue

IpeaACIbHBIC U HEMTPECACIIbHBIC Kap6OHOBI)Ie KHCIIOTHI

Crnoxuble >pupel U Kupbl. CHocoObl TONYyYEHHUS CIIOXKHBIX 3(HPOB.

Obpatumocth peakuuu sTepudukanuu. [IpumeHeHune ciaoXHbIX 3(QUPOB B




MUIIEBON ¥ MappOMEpHOH MPOMBINUIEHHOCTH. JKHUPBI KaK CIIOKHBIE Y(HUPHI
IJIMLEpUHA U BBICIIMX KapOOHOBBIX KUCJIOT. XUMHUYECKHUE CBOMCTBA YKUPOB:
TMJIpUpPOBaHUE, OKUCIIeHHE. ['Maposn3, win OMbUICHHE, )KMPOB KaK CIOCO0
MIPOMBIIIJICHHOTO TIOYYEHHUS COJIeH BBICIINX KapOOHOBBIX KUCIOT. MBI KaKk

COJIK BBICHIHUX Kap60HOBbIX KHCIIOT

3.15

XUMHYECKHME CBOMCTBA TUIIOKO3bl: PEAKLUUU C YYaCTUEM CIUPTOBBIX U
aJIBJICTUIHOM TPYIII U MOJIOYHOKHKCIIOE Opoxenue. [I[pumenenue rirokossl, eé
3HauUeHUE B IKU3HeAeATeIbHOCTH opranuszma. J[lucaxapuabl: caxaposa,
MaibTO3a. BoccraHaBiauBaiol[e W HEBOCCTAHABIMBAIOIINE JHCAXapUIbL.
IM'pponus nucaxapupos. Ilomucaxapunbl: kpaxman, rimkoreH. CTpoeHue
MaKpOMOJIEKYJ KpaxMmaia, IJIMKOTe€Ha U 1eJUI0103bl. Pu3ndyeckue CBOMCTBA
Kpaxmalia M IeJUTIOJIO3bl. XMMHYECKHe CBOWMCTBAa Kpaxmania: THIPOJIH3,
KauecTBEHHas peakius C HoA0M. XHMHUYECKHE CBOMCTBA IIEJUTIOIO3bI:
THIIPOJIA3, TIONy4eHHe S(PUPOB LEIUT0N03bl. [loHsATHE 00 HCKYCCTBEHHBIX

BOJIOKHAX (BHCKO3a, alleTaTHBIN MIETK)

3.16

AMUHBI. AMHHBI KaK OpPraHWYECKHE OCHOBAaHMS: PEaKIUH C BOJOM,
KHCJIOTaMH, pEaKIus ropeHus. AHWIMH KaK MPEACTaBUTEIh apOMAaTHUYSCKUX
aMHHOB. XHMMHUYECKHE CBOICTBA aHUJIMHA. B3aUMOJEHCTBHE C KHCIOTAMHU,
OpOoMHOI BOJIOM, okucieHue. [loydeHne aMUHOB AIKWJIMPOBAHUEM aMMHAKa

1 BOCCTAHOBJICHUEM HUTPOIIPOU3BOJHBIX YIJICBOAOPOI0B

3.17

3.18

AMUHOKHUCIOTHL U OeNKH. AMMHOKUCIOTHI Kak aM(OTEpHbIE OpraHu4yecKue
coequHeHusi. OCHOBHBIE aMHUHOKHCIIOTHI, 0Opasyroniie Oenku. XuMUYecKue
CBOWCTBa OEJKOB: THUIPOJIN3, JIeHATypalus, KauyeCTBEHHbIE (LBETHBIE)

pCaKknuuu Ha OcKH

CrpoeHne M CTpyKTypa NOJIMMEPOB. 3aBUCHUMOCTb CBOWCTB IOJIMMEPOB OT
cTpoeHHs] MoJieKyld. OCHOBHbBIE CITOCOOBI MOTYYEHUSI BBICOKOMOJEKYISPHBIX
COETMHEHUI: peakuuu MOJIMMEPHU3aLUU u MOJINKOHICHCAIIUH.

Knaccudukanus BookoH

3.19

WNnentudukanus opraHnyeckux coeMHeHni. Pemienne

OKCIICPUMCHTAJIbHBIX 3a/1a4 Ha paCllO3HABAHNEC OPraHUYCCKUX BCIICCTB

3.20

4.1

4.2

I'eneTnueckas cBsA3b MEKy KllacCAMU OPraHUYECKUX COCIMHEHUMN
XUMUS U )KU3Hb

XuMus B TOBCEAHEBHOW >Ku3HU. [IpaBuia Oe3omacHoil pabOThl ¢ €IKUMH,
TOPIOYMMH U TOKCUYHBIMH BEIIECTBAMU, CPEACTBAMH OBITOBOM XUMUH

Xumusi U 310poBbe. XHUMHS B MEOULMHE. XUMHA M CEIBCKOE XO3SMCTBO.
X¥MHA B MPOMBIIUIEHHOCTH. XUMUS U SHEPreTHKA: IPUPOIHBIN U MOMYTHBII

He(TAHOI Ta3bl, UX COCTAaB U UCTIONb3oBaHue. CocTaB HEDTH U e€ mepepadoTKa




(IpUpOIHBbIE UCTOUHUKHU YITIEBOJOPOIOB)

XuMHUs ¥ 3KOJOTUS. XUMHUYECKOE 3arpsi3HEHUE OKPYXKAIOIIEH CPEAbl U €ro

nocneactsus. Oxpana rugpocdepsl, mouBkl, aTMochepsl, Gopsl u hayHbl OT

43 XUMHUYECKOro 3arpsisHeHus. [IpoOirema OTXO0IOB M MOOOYHBIX MPOIYKTOB.
AnpTepHaTUBHBIE ICTOUYHUKH SHEPIUU
OOmue nmpeAcTaBIeHUS O  MPOMBIIUICHHBIX  CIOCO0aX — MOJy4YEHHS
XUMUYECKUX BEIIEeCTB (HAa TMpuUMepe MPOU3BOACTBA aMMMAKA, CEPHOU
4.4 kuciotTel). Yépnas u uBerHas Metamutyprus. CTEKIO UM CHUJIMKaTHas
MPOMBILUIEHHOCTh. [IpoMblnuieHHass oprannyeckas xuMmus. CbeIpb€ Ui
OpraHUYeCKON IPOMBIIUIEHHOCTH
5 Tunel pacyETHBIX 337124
51 Pacuétbl Mmacchl BemiecTBa Uil 00bEMa ra3oB MO U3BECTHOMY KOJIMYECTBY
' BEIIECTBa, Macce WM 00bEMY OJIHOTO U3 YYaCTBYIOIIUX B PEAKIIMU BEUIECTB
5.2 Pacuérsl TermoBoro 3¢ dexra peakuuu
5.3 Pacuétel 00BEMHBIX OTHOIICHUI ra30B IPH XUMHUECKUAX PEAKIIHSIX
5.4 Pacuérer macchl (00bEMa, KOTMUYECTBA BEIIECTBA) MPOJTYKTOB PEAKIIHH,
' €CJIM OJIHO U3 BEIIECTB JaHO B U30BITKE (MMEET MPUMECH )
55 Pacuérer maccoBoii uim 00bEMHOM JOJIM BBIXOJIA TIPOIYKTA PEAKIIUN OT
' TEOPETUYECKH BO3MOKHOTO
Pacuérbl macchbl (00bE€Ma, KOIMUECTBA BEIIECTBA) MPOAYKTA PEAKIINH, €CIH
5.6 | omHO U3 BelECTB JaHO B BUJE PACTBOPA C ONPEAEIEHHOM MacCOBOM Hoeit
pacTBOPEHHOTO BEILIECTBA
57 Pacuétel ¢ ucnonap30BaHNEM HMOHITHI «MacCOBast 10OJIs», «MOJISIpHAs
' KOHIIEHTPALUs», KPACTBOPUMOCTb
Haxoxaenne MonekymsipHOi (popMyIbl OpraHMYECKOro BEIIeCTBa M0 €ro
5.8  IOTHOCTH M MacCOBBIM JOJISAM 3JIEMEHTOB, BXOALIMX B €r0 COCTAB, U 10

MIPOYKTaM CTOPaHUS
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