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HOACHUTEJBHASA 3AIINCKA

PabGouast mporpamma mo XMMHM Ha YpPOBHE cCpeaHero oOmiero oOpa3oBaHUs
pazpabotana Ha ocHoBe PDexnepanpbHOro 3akoHa or 29.12.2012 Ne 273-®3 «O0
oOpa3zoBanun B Poccuiickoii ®denepanum», TpeOOBaHHMI K pe3ysbTaTaM OCBOEHUS
benepaibHON 00pa3oBaTEBPHONW MpOTpaMMbl cpemHero obmero ob6pazoanusa(POIL
COO), mnpencraBineHHbIX B DefepaqbHOM TOCYAapCTBEHHOM 00pa30BaTEIbHOM
cranaapre COO, ¢ yuérom Konuenmuu npenojjaBanus y4eOHOro npeaMera « XuMush B
oOpa3oBarenbHbIX opraHusaunusax Poccuiickoil Denepannn, peanu3yroluX OCHOBHBIE
o0pa3oBaTeNbHbIE MPOrpaMMbl, M OCHOBHBIX MOJOXEHUH «CTpaTeruu pa3BUTHS
Bocniutanusa B Poccuiickoii @enepaunn Ha nepuon a0 2025 roma» (PacmopsixeHue
[IpaButensctBa PD 0T 29.05. 2015 Ne 996 - p.).

XvMHsI HA YPOBHE YIiyOJIEHHOTO M3Y4YEHHUs 3aHMMAeT BaKHOE MECTO B CHCTEME
€CTEeCTBEHHO-HAy4YHOro 00pa3oBanus ydammxcs 10—-11 knaccoB. M3ydeHue npenmera,
peanu3yemoe B yCIOBHIX AU (epeHInpoBaHHOr0, MPOPUIBLHOTO 00yUYeHHUs, TPU3BAHO
o0ecneunTh 0OIE00PA30BATENbHYI0O U OOILEKYIbTYPHYIO MOJATOTOBKY BBITYCKHHUKOB
IIKOJIbI, HEOOXOUMYIO ISl aJlafiTallii UX K OBICTPO MEHSIOUUMCS YCJIOBUSIM JKU3HU B
cCoLIMyMe, a TakKe JJIs MPOJODKEHUs 0OY4YEeHHsI B OpraHu3alusax Npo¢decCUOHaIbHOIO
00pa30BaHuUsl, B KOTOPBIX XUMHS SIBJSIETCS OTHOM U3 IPUOPUTETHBIX JUCIUIUIMH.

B nporpamme mo XMMuUM Ha3HAYeHUE MpeaMeTa « XUMHs MOJy4YaeT MOAPOOHYIO
MHTEPIIPETALNI0 B COOTBETCTBUM C OCHOBoMoJararomumu nojoxenussmu ®I'OC COO
0 B3aMMOOOYCIIOBJIIEHHOCTH 1I€JIeH, COJIepKaHus, pe3yJibTaToB 00ydeHus: U TpeOOBaHUM
K YPOBHIO MOJATOTOBKM BBITYCKHUKOB. CBHIIETEIBLCTBOM TOMY SIBJIIOTCS CJEAYIOLINE
BBITIOJTHSIEMbBIE MPOTPAMMOM IO XUMHUU (QYHKITUU:

e HMHQOPMALMOHHO-METOJMYECKAs,  peajau3auus  KOTOpol  oOecreyuBaer
NOJlyYeHUE TPEACTABICHUS O LEJAX, COJIEp)KaHWU, OOIIed cTpaTeruu
oOyueHusi, BOCIIUTAHUS W PAa3BUTHS OOYy4AIOUIMXCA CPENCTBaMU IpeaMeTa,
M3Y4aeMoOTro B paMKax KOHKPETHOrO Npoduis;

e OpraHM3alMOHHO-TJIAHUPYIOIIAsA, KOTOpas MpeaycMaTpUBAET ONpeIeIeHHE:
OPUHLKIIOB CTPYKTYPUPOBAHUSA U MOCIEAOBATEIBHOCTU H3YYE€HUS Yy4eOHOTro
Marepuala, KOJMYECTBEHHBIX U KaUECTBEHHBIX €r0 XapaKTEPUCTHUK; MOJIXO0JI0B
K (OpMHpOBaHMIO  COJEP)KAaTEIbHOM OCHOBbI KOHTPOJS U  OLIEHKH
00pa3oBaTeNbHbIX TOCTHKEHUI 00y4aroIIMXcsl B paMKaX UTOrOBOM aTTecTaluu
B (hopMe eIMHOT0 rOCyAapCTBEHHOTO 3K3aMEHA 110 XUMHUH.

[Iporpamma a1t yriryOI€HHOTO U3YYCHUST XUMUH:

e yCTaHaBIMBAaET WHBAPHMAHTHOE NPEIMETHOE COJAEp)KaHMEe, 00s3aTeNbHOE MJIs
U3YYEeHHUS] B paMKaxX OTIEJbHBIX MpOoQuiel, NpeaycMaTpruBaeT pacipeesieHue
U CTPYKTYPHUPOBAaHHE €ro IO KjaccaM, OCHOBHBIM COJiepKaTelIbHbIM
JUHUSIM/pa3fiesiaM Kypca;



e AT MPUMEPHOE pachpenesieHue y4eOHOTO BpPEMEHHU, PEKOMEHAYEMOIO s
U3YYEHUS OTIIETbHBIX TEM;

e IMpejyiaraeT MpUMEPHYIO MOCIEI0BATEIbHOCTh U3yUEHUS YUYEOHOro mMaTepuana
C y4€TOM JIOTUKHM TOCTPOCHHUS Kypca, BHYTPUIIPEIMETHBIX U MEXKIPEIMETHBIX
CBsI3€H;

e JIaéT METOJMYECKYIO MHTEpIPETAIMIO 1elel U 3alad U3y4eHHUs NpeaMera Ha
yrayOJaEéHHOM YpOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CHUCTEME
cpenHero  obmiero  oOpa3oBaHHsA,  COAEPKATEIBHOM  XapaKTEPUCTHKU
IJIAHUPYEMBIX Pe3yJIbTaTOB OCBOCHHSI OCHOBHOM 00pa30BaTEIbHOMN TPOTrPaMMBI
cpeaHero  oOmero  oOpa3oBaHusi  (JIMYHOCTHBIX,  METaNpPEAMETHBIX,
NPEIMETHBIX), a TAaKKE C YYETOM OCHOBHBIX BHJIOB YYEOHO-IIO3HABATEIbHBIX
JEUCTBUN 00yYaroIerocs o OCBOCHUIO COJEPKaHUs PEMETA.

ITo BceM Ha3BaHHBIM TMO3UIMAM B MPOrpaMMe IO XHUMHHM TPETyCMOTpEHa
MIPEEMCTBEHHOCTh C OOyYEHHEM XUMHUU Ha YPOBHE OCHOBHOTO 00111eT0 00pa3oBaHus. 3a
npejesiaMd YCTAaHOBJICHHOW MPOTrpaMMOil MO XUMHUU 00s3aTeNbHON (MHBAPUAHTHOMN)
COCTABJISIIONICH co/ep aHusi y4eOHOro mpeaMera «XuMHUs» OCTaETCs BO3MOXKHOCTh
BHIOOpAa €ro BapUAaTUBHOW COCTaBIIAIONICH, KOTOpas JO/DKHA OMNpPENeNsThCi B
COOTBETCTBHH C HAIIPaBJICHUEM KOHKPETHOTO NMpoduiisi oOydeHusl.

B cootBercTBUM ¢ koHUEenTyanbHbIMU NoN0keHUAMU PI'OC COO 0 Ha3zHaueHUU
npeaMeToB 0a30Boro M yriayOia€HHOro ypoBHeW B cucteme AuddepeHInpoBaHHOTO
oOy4eHHsI Ha YPOBHE CPEIHEro 0011ero 00pa3oBaHusl XUMUS HA YPOBHE YIIIyOJIEHHOTO
M3YUYCHHS HAINpaBJieH Ha peaju3aldio MPEEMCTBEHHOCTH C TMOCIEAYIOUUM 3TaroM
MOJTYYEeHUS] XUMHUYECKOro O00pa3oBaHHMs B paMKaxX U3Y4YEHUs]  CHEIUaTbHBIX
€CTEeCTBEHHO-HAYUYHBIX M XUMUYECKUX JUCHUIUIMH B By3aX M OPTraHMU3alMSIX CPEIHETO
nmpodecCHOHAIBHOTO o0Opa3zoBaHusa. B 3Toi CBsA3M H3yueHHE mnpeameTa «XUMUS
OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha PaCIHIMPEHUE W YriyOJeHHue TEOPETUYECKON U
MPaKTUYECKOM TOJTOTOBKM OOYy4YaloIMXCs, BbIOPABIIUX OMNpPEACIEHHBIN NpOodUb
o0y4eHHUs, B TOM YHCJI€ C TMEPCIEKTUBOM MOCIEAYIOUIEr0 MOJYYEHUS XUMHYECKOTO
oOpa3oBaHusI B OpraHU3alMIX MPOPEeCcCHOHAIBHOTO 0Opa3oBaHus. Hapsay ¢ stum, B
ceere TpedoBanuit GI'OC COO k muaHupyeMbIM pe3yibTaTaM OCBOEHHUS (eaepabHON
o0pa3oBaTeIbHON MPOrpaMMbI CpPEIHEro OO0IIero oOpa3oBaHUsS H3Y4YEHHE IIpeaMeTa
«XuMHUs» OPUEHTUPOBAHO TAKXKE Ha pEIIeHHE 3a7ad BOCIUTAHHUS U COIMATIBLHOIO
pa3BuTUs oOydaromuxcs, Ha GOpMHUPOBAHUE Y HUX OOILIEHHTENIEKTYaJIbHBIX YMEHUH,
YMEHUW parMoHAIU3aIuN y4eOHOTO TpyJa U 0OO0OIMIEHHBIX CIOCOOOB JESTEIBHOCTH,
UMEIOIINX MEXAUCITUTUIMHAPHBIN, HAIIPEAMETHBIA XapaKTep.

CocrapasiomumMu  1peaMeTa «XUMHUs» Ha YpPOBHE YIIyOJIEHHOTO U3Y4YEHUS
SABJISIIOTCSL  yIUIYOn€HHbIE Kypchl — «Opranuueckas xumus» u  «OOmas u
Heopranudeckas xumusi». [Ipu ompeneneHur MOAXOJ0B K OTOOPY M CTPYKTYpHOMU
OpraHu3allid COJAEPKAHUS 3THUX KypCOB B MPOrpaMMe MO XUMHUHU 33 OCHOBY MPHUHATHI



nosioxkenust ®I'OC COO o paznmuuusx 6a30BOro M yriayOJE€HHOrO ypOBHEH H3ydeHUs
npeaMera.

OcHoBy conepxxkanusi KypcoB «Opranumdeckas xumus» U  «OOmas #u
HEOpPraHUYeCKasi XUMUS» COCTABIIIET COBOKYMHOCTh MPEAMETHBIX 3HAHUW W YMEHHH,
OTHOCSIIIMXCS K 0a30BOMY YPOBHIO U3YUYEHUSI MPEIMETa. JTa CUCTEMa 3HAHUH MOJTy4YaeT
ONPENEIIEHHOE TEOPETUYECKOE JOMOJHEHHUE, IO3BOJISIIOIIEE OCO3HAHHO OCBOUTH
CYILIECTBEHHO OOJbIIMI 00bEM (hakTONMOTHUECKOro MaTepuana. Tak, Ha yriayOiaéHHOM
YPOBHE H3Yy4YCHHs TpeAMeTa OoOecreuyeHa BO3MOXKHOCTh 3HAYUTEIBHOTO YBEIUYEHUS
00bEéMa 3HAHUNW O XMMHUYECKUX AJIEMEHTAaX M CBOWMCTBAX HUX COCIMHEHUN Ha OCHOBE
pacIIMpeHus U YIIIyOJICHHS MPEACTABICHUN O CTPOCHUH BEIIECTBA, XMMHUYECKOUN CBSI3U
U 3aKOHOMEPHOCTAX TMPOTEKaHUs PpEAaKUU, pAcCMAaTPUBAEMBIX C TOYKU 3PEHUS
XUMHAYECKOM KUHETUKHM WU TEPMOAMHAMUKHU. l3ydueHue NEepHOIUYECKOrO 3aKOHa U
[lepuoauyeckoil CUCTEMBl XHMHYECKHUX DJIEMEHTOB O0a3UpyeTcsi Ha COBPEMEHHBIX
KBAaHTOBOMEXAHUYECKUX TMPEJCTABICHUSIX O CTPOCHHHM aToMa. XHUMHUYECKas CBS3b
OOBSCHSIETCSI C TOYKH 3PEHUS DSHEPTeTUYECKUX H3MEHEHUM mpu e€ oOpa3oBaHUM U
pa3pyllIeHnH, a TaKKe ¢ TOUKU 3PEHUS] MEXaHU3MOB €€ 0Opa3oBaHus. V3yueHne TUTIOB
peakuuii JomoyiHgeTcs (POPMUPOBAHUEM TMPEACTABICHUN 00 3JIEKTPOXUMUYECKHUX
MpolLeccax M 3JIEKTPOIU3E PACIIABOB M PACTBOPOB BeHIECTB. B Kypce opraHnydeckon
XUMHUHU TIPU PACCMOTPEHUM PEAKIITMOHHOM CIIOCOOHOCTH COCIMHEHUN yensercs ocodoe
BHHMaHHE BoOMpocaM 00 3JeKTPOHHBIX AP (deKTax, 0 B3aMMHOM BJIUSHUU aTOMOB B
MOJIEKYJIaX U MEXaHU3MaX PEaKIIH.

Oco0oe 3HaueHue UMEET TO, YTO Ha COJAEPNKAHUE KYpCOB XMUMHUH YIIIyOJIEHHOIO
YPOBHSI M3YYEHUS ISl KJIACCOB OMpeaeiac¢HHoro npoduis (maBHBIM 0o0pa3oM Ha HX
CTPYKTYpY M XapakTep JONOJHEHWM K oOIIel cucreMe MNpeIMETHBIX 3HAHUM)
OKa3bIBAIOT BIIMSIHUE CMEKHBIE MpeaMeThl. Tak, Hampumep, B COAEpKaHUU IpeaMeTa
JUISL  KJIACCOB  XMMHKO-(GHU3HUecKoro mpoduiiss OoJbllloe 3HaYeHue OyIyT HMETh
AJIEMEHTHI Y4eOHOTO MaTepuaia rno obuied xumuu. [Ipyu nzydenuu npeamera B JaHHOM
Cllydae aklEeHT OyJeT cliejlaH Ha OOIIHOCTh METOJO0B MO3HAHMS, OOIIHOCTh 3aKOHOB U
TEOpH B XUMHUH U B (PU3HKE: aTOMHO-MOJICKYJISIpHAsi TeOpusl (MOJIEKYJISIpHAsE TEOpUs B
¢u3MKe), 3aKOHBI COXpPAaHEHUS MacChl M DHEPruu, 3aKOHBI TEPMOJIUHAMUKH,
ANEKTPOJIN3A, MPEACTABICHHS O CTPOEHUHU BEIIECTB U JPYTOE.

B To ke BpeMs B coliepkaHUU TpeAMETa JIJIsi KJIACCOB XMMHUKO-OUOJIOTUUECKOTO
npoduss OONbIIMKI yIeTbHBIA BeC OyJIeT UMETh OpraHuyeckass XxuMus. B aTom ciyuae
MPEAOCTABISACTCA  BO3MOXHOCTh 111 Oojiee  OOCTOATETHLHOTO  PAacCCMOTPEHHS
XUMUYECKON OpraHu3aluy KIETKH KaK OMOJIOTUYECKOW CHCTEMBI, B COCTaB KOTOPOU
BXOJISIT, K IPUMEPY, TAKUE CTPYKTYPHBIC KOMIIOHEHTBI, KaK JTUTIU/IbI, OCJIKU, YTIEBOIbI,
HYKJICUHOBBIE KHUCJIOTBI W Jpyrue. Ilpm 5TOM 3HaHUS O COCTaBe W CBOMCTBax
MPEJCTABUTENICN OCHOBHBIX KJIACCOB OPTraHUYECKHUX BEIIECTB CIY>KaT OCHOBOM Jis
M3Y4YEHUS CYIIHOCTHU MPOIEecCOB (DOTOCUHTE3A, IbIXaHMSI, TUIIIEBAPECHHUS.



B mmane ¢opMupoBaHHS OCHOB HAay4HOIO MHUPOBO33PEHUS, OCBOCHUS
OOIlEHAyYHbIX METOJIOB MO3HAHUS U OIbITAa MPAKTUYECKOTO0 MPUMEHEHHS Hay4HbIX
3HAHUM H3ydyeHHe npeamera «XUMHUS» Ha YIrIIyOJIEHHOM YpOBHE OCHOBAaHO Ha
MEKIPEIMETHBIX CBSI3SIX C YUYCOHBIMU MPEAMETAMU, BXOSIIIIMMHU B COCTAB IIPEAMETHBIX
obnacteit «EcTecTBeHHO-HayuHBIE NpeaMeThl», «MaTemMaTtnka W HWHPOPMATHKA» U
«PyCcCKUU SI3BIK U JINTEPATYPAY.

[Ipu uzydyeHun yueOHOTO mpenMera «XHUMHs» Ha YriIyOJIEHHOM YpOBHE TaKXKe,
KaKk Ha YPOBHE OCHOBHOTO W CpeaHero obmiero oOpa3oBaHus (Ha 0a30BOM YPOBHE),
3a/iauel MepBOCTENEHHON 3HAYMMOCTH SBJISETCS (POPMUPOBAHUE OCHOB HAYKH XUMHUHU
Kak 00JIaCTU COBPEMEHHOT'0 €CTECTBO3HAHMS, MPAKTUUECKON JCSITEILHOCTH YelIOBEKa U
OJIHOTO U3 KOMIIOHEHTOB MUPOBOW KYJIbTYphl. Pemienue 3Toit 3agaun Ha yriyOinEéHHOM
YPOBHE U3YYEHHUS MPEIMETA MPEANOIIAracT PEaTu3alMIo TaKuX LENeH, KaK:

e (¢opMupoBaHHWE TMPEJACTABICHUI: O MaTEpUaIbLHOM  E€IUHCTBE  MHPAa,
3aKOHOMEPHOCTSX W TMO3HABAEMOCTH SIBJICHUM MPUPOABI, O MECTE XHMHH B
CUCTEME €CTECTBEHHBIX HAyK M €€ BEIyIIEeH poiau B 00ECIICYCHUH YCTOMYUBOTO
pa3BUTHSL  4YEJOBEUECTBA: B pEHICHUH  MpoOJEeM  IKOJOTUYECKOM,
HHEPreTUYECKON M MUIIEBONM OE30MaCHOCTH, B PA3BUTHH MEJUIIMHBI, CO3/IaHUU
HOBBIX MAaTEpUaloB, HOBBIX KCTOYHMKOB DJHEPrHUM, B O0OECIECUECHUU
PalMOHAIBHOTO TPUPOJIOINOIB30BaHusl, B (POPMUPOBAHUK MHUPOBO33PECHUS U
oOmel KyJIbTyphl 4EJIOBEKa, a TaKXKe DSKOJOTMYEeCKM OOOCHOBAHHOIO
OTHOULIEHHUS K CBOEMY 3J10POBBIO U IIPUPOJAHOM CpELE;

e OCBOCHHME CHUCTEMBI 3HAHUU, JIEKAIIUX B OCHOBE XUMHUYECKOW COCTABJISIOLICH
€CTEeCTBEHHO-HAYUYHOU KapTUHBI MUpa: QyHIAMEHTAJIbHBIX MMOHATHHI, 3aKOHOB 1
TEOPUHM XUMHH, COBPEMEHHBIX IMPEICTABICHUNM O CTPOCHHMM BELIECTBA Ha
pa3HBIX YPOBHSIX — aTOMHOM, MOHHO-MOJIEKYJIIPHOM, HAIMOJIEKYJISIPHOM, O
TEPMOAMHAMHYECKUX W  KUHETUYECKUX 3aKOHOMEPHOCTSIX  MPOTEKAHUS
XUMUYECKUX PEaKinil, 0 XMMUYECKOM PaBHOBECHUM, PACTBOPAX U JAUCIEPCHBIX
cucremax, 00 OOIIMX HAYUYHBIX TPUHIIUIIAX XUMUUECKOTO MTPOU3BOJICTRA;

e (opMupoBaHHEe y 00YyUaIOIIMXCS OCO3HAHHOTO TTOHMMAHUS BOCTPEOOBAaHHOCTH
CUCTEMHBIX XUMHYECKUX 3HAHUM ISl OOBSICHEHUS KIIFOUEBBIX HJICH U MPoOIeM
COBPEMEHHOM XHMHH, JUIsi OOBSICHEHHS W TPOTHO3UPOBAHUS SIBIICHUI,
MMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOJY; TPAaMOTHOTO pelIeHUs MpoodJieMm,
CBSI3aHHBIX C XHMHEH, MPOTHO3WPOBAHUS, aHAIM3a M OIEHKH C MO3UIUN
AKOJIOTUYECKON O€30MacHOCTH TOCIEACTBUNA OBITOBOW M TPOW3BOJICTBEHHOU
NEATEIbHOCTU  YEeJIOBEKAa, CBSI3aHHOW C XUMHUYECKHUM IPOU3BOJICTBOM,
UCIIOJIb30BaHUEM U NepepabOTKON BEIIECTR;

e yriIyOJIeHHUE MPEJICTABICHUN O HAyYHBIX METOaX MO3HAHUS, HEOOXOAUMBIX JIJIst
NpUOOpPETEHUs] YMEHUUM OPUEHTHUPOBATHCS B MHPE BEIIECTB U OOBICHEHUS



XHUMHYECCKUX ﬂBHCHI’Iﬁ, HMCIOIIKMX MECTO B IpHUPOAC, B Hp&KTH‘I@CKOﬁ
JCATCIBHOCTH U HOBC@HHGBHOﬁ KHU3HHU.

B nnane peanmzanuy MepBOOYEPENIHBIX BOCIIUTATENIBFHBIX M Pa3BUBAIOIIUX (PYHKIIUIA
LIEJIOCTHOM CHCTEMBI CpelHero oOmero oOpa3oBaHMsA MPH HM3YyYCHHM IpenMeTa
«XuUMHUsDH» Ha YTITyOIEHHOM YPOBHE 0COOYIO aKTyaIbHOCTh MPUOOPETAIOT TAKUE LIETU U
3aJ]a4uu, KaK:

BOCIIUTaHUE YOEKIEHHOCTU B MO3HABAEMOCTH SIBJICHUI MPHUPOJIbI, YBOXKCHUS K
MPOIIECCY TBOPUECTBA B 00JIACTU TEOPETUUECKUX U MIPUKIIAIHBIX UCCIEAOBAHUN
B XUMHH, POPMHUPOBAHUE MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKHU;

pa3BUTHE MOTHBAIlMM K OOYYEHHIO W TO3HAHMIO, CIOCOOHOCTEH K
CaMOKOHTPOJIIO U CaMOBOCITUTAHHIO HAa OCHOBE YCBOCHHS OOIIEYEITOBEYECKUX
LICHHOCTEH;

pa3BUTHE TIO3HABATEIBHBIX HHTEPECOB, WHTEIUICKTYalbHBIX U TBOPUYECKUX
criocoObHocTer  oOywarommxcsi, (GOPMUPOBAHME Y HHUX CO3HATEIBLHOIO
OTHOIIICHHS K cCaMOOOPa30BaHUIO M HEMIPEPHIBHOMY 00Pa30BaHUIO KaK YCIOBHIO
YCIICIIHOM npodeccCuoHaIbHON u 00IIIeCTBEHHOH JIESITCIILHOCTH,
OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3/I0POBBIO M MOTPEOHOCTH B 3J0POBOM
o0Opa3ze XK13HH;

dbopMupoBaHHEe YMEHHUM UM HABBIKOB Pa3yMHOr0 IPHUPOJIOIOIL30BaAHUSA,
pa3BUTHE DKOJOTHMYECKON KyJIbTYpbl, MPHUOOpPETEHHE OIbITa OOIIECTBEHHO-
MI0JIE3HOM DKOJIOTUYECKOM IEATECIbHOCTH.

OOmiee YMCIIO YacoB, MPEIYCMOTPEHHBIX ISl M3yYEHUS XWUMHH Ha YyriayOJeHHOM
YpOBHE cpeaHero oOmiero obpaszoBanus, coctaBiseT 204 gacoB: B 10 kmacce — 102
yaca (3 gaca B Hezeno), B 11 kimacce — 102 yaca (3 yaca B Heziento).



COAEPXAHUE OBYUYEHUA
10 KUIACC
OPT'TAHNYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHMYeCKOM XMMMH.

[IpeameT u 3HaYeHUE OpPraHUYECKON XHWMHH, MPEACTABICHHUE O MHOI000pa3uu
OpraHUYECKUX COCTUHEHUN.

DNEeKTPOHHOE CTPOCHHUE aToMa YIJIepoJa: OCHOBHOE M BO30YKIEHHOE COCTOSTHUSI.
BasieHTHBIE BO3MOXXHOCTH aroma yrjiepoaa. XHMHYECKass CBA3b B OPraHUYECKUX
coequHeHMsX. Tumbl ruOpuUaM3alMK aTOMHBIX opOuTaneil yriepoga. MexaHU3MBI
00pa3oBaHUsI KOBAJICHTHOW CBsI3M (OOMEHHBIH W JOHOPHO-aKUENTOPHBIN). Tumsl
NEpPEeKPhIBaHUS aTOMHBIX OpOUTanei, 6- u m-cBsizu. OauHapHas, ABOWHAs W TpoitHas
cBsa3b. CriocoObl pa3pbiBa CBA3EH B MOJIEKYyJaX OpraHM4eckux BemiecTB. [loHsTHe o
CBOOOIHOM pajJiukaie, HyKjieouie u JeKTpoduIe.

Teopus cTpoeHust opranmyeckux coeanHeHnii A.M. byTiepoBa n coBpeMEHHBIE
IIPE/ICTABIICHUSI O CTPYKTYpE MOJIEKYJ. 3HA4€HUE TEOPUHM CTPOCHHUSI OPTaHUYECKHUX
coequHEHU. MonekysipHble U CTPYKTypHble (opmynbl. CTpyKTypHBIE (DOPMYJIBI
pa3IMYHBIX BUAOB: pa3BEpHyTas, COKpallE€HHas, ckeneTHas. HM3omepus. Buasl
M30MEpUU: CTPYKTYpHas, MPOCTPAHCTBEHHAs. DJEKTPOHHbIE 3((PEKTHI B MOJEKYyIax
OpraHUYeCKUX COCTUHEHUN (MHAYKTUBHBIN U ME30MEPHBIN 3P(EKTHI).

[IpencraBnenne o kinaccuukanuu oOpraHuyeckux BemiecTB. [loHsTHe o0
¢yHknuoHansHOUW Tpymnme. ['omonorus. ['omonornyeckue psasl. Cucremarnyeckas
HOMeHKIaTtypa opraaundeckux coeaudHeHuii (IUPAC) wm TpuBuanbHbIC Ha3BaHUSA
OTAEIbHBIX MPEICTABUTEIICH.

OcobeHHocT W KjIaccuuKaius OpPraHUYecKux peakiuid. OKUCITUTETHHO-
BOCCTAHOBUTEBHBIE PEAKLINHA B OPTraHUYECKON XUMUH.

OKCHEpUMEHTAIBHBIE METOABbl HM3YyYEHHs BEUIECTB W HUX IPEBPALLECHHN:
O3HAaKOMJIEHHE ¢ 00pasllaMu OpraHUYEeCKUX BEUIECTB M MaTepuajlaMd Ha UX OCHOBE,
OMbITHI MO TMPEBPAIICHUI0 OPraHUYECKUX BEUIECTB NPU HArpeBaHuu (IUIaBJICHHE,
oOyriavBaHUE W TOPEHHE), KOHCTPYMPOBAHME MOJIEIEH MOJIEKYJd OpraHu4ecKux
BEILECTB.

YraeBoaopoasbl.

Ankanbl. ['oMonornueckuit psig ankaHoB, oOmiast ¢opmylia, HOMEHKIATypa H
M30Mepus. DIIEKTPOHHOE M IIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYN alKaHOB, SpP°-
ruOpuau3anmsi aTOMHBIX oOpOuTaneil yriaepona, o©-cBi3b. Du3nmveckne CBOMCTBA
AJIKAHOB.

XUMHAYECKHE CBOWCTBA AJIKAHOB: PEaKUMM 3aMEUICHUs, HW30MEpU3aLuH,
JNErUIPUPOBAHMS, LMKIN3AlMK, TUPOJU3a, KpekuHra, ropenud. [lpeacraBnenue o
MEXaHU3Me PeaKINil pauKaIbHOIO 3aMEIlCHHMS.

Haxoxnaenue B npupoje. CriocoObl MOSydeHus: ¥ MPUMEHEHHE aJTKaHOB.



[Huknoankanel. OOwas ¢opmyna, HOMEHKIarypa M uzomepus. OcobGeHHOCTH
CTPOEHMSI U XUMHUYECKUX CBOMCTB MaibIX (LIMKJIONPOIAH, LUKIOOYTaH) U OOBIYHBIX
(UMKJIONIEHTAaH, IMKJIOreKCaH) LUKJIOadkaHOB. CHocoObl MOJIyYe€HUs M MPUMEHEHHE
LAKJIOAJIKAHOB.

Ankenpl. ['omomormueckwii psa ajkeHOB, o0mas Qopmyna, HOMEHKJIATypa.
DJIEKTPOHHOE M HPOCTPAHCTBEHHOE CTPOEHUE MOJEKYN AIKEHOB, SP?-THOPHIN3ALHUS
aTOMHBIX opOuTaneil yriepona, o- U m-cBsa3u. CTpyKTypHas U reomerpudeckas (1uc-
TpaHc-) uzoMepus. OU3NYECKUe CBOIMCTBA aJKEHOB. XMMUUYECKUE CBOMCTBA: PEAKIIUU
IIPUCOEIUHEHHNS], 3aMELIECHUS B O-TIOJIOKEHHUE IIPU JIBOWHOW CBSI3H, NOJMMEPU3ALNU U
okucnenus. IIpasmiio MapkoBHuKOBa. KadecTBEHHbIE peaklMHU Ha JBOMHYIO CBSA3b.
Crioco0bl 1oJTyueHuUs: ¥ MPUMEHEHHUE AJIKEHOB.

Anxaauensl. Kiaccupukanus ankaaueHoB (CONpPsDKEHHBIE, W30JHMPOBAHHBIE,
Kymyaupoeantwvle). OCOOEHHOCTH 3JIEKTPOHHOIO CTPOEHUS UM XUMHUYECKHUX CBOMCTB
CONPSDKEHHBIX IUEHOB, 1,2- m 1, 4-npucoenuuenue. I[lonumepusanus CONpsKEHHBIX
aueHoB. CriocoObl MOTyYeHUs: U IPUMEHEHHUE aJIKaJUEHOB.

Anxunbl. ['oMonormueckuil psia ankuHOB, oOmas Qopmysia, HOMEHKIATypa M
U30Mepus. OJIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ] QJIKWHOB, SP-
ruOpuau3anms aTOMHBIX opoOuTtaneid yriaepoga. PU3NYECKHE CBOWCTBA AJKUHOB.
XUMHUYECKUE CBOMCTBA: PEAKUUU NPUCOECAUHEHUWS, AUMEpPU3ALUMU U TPUMEPHU3ALINH,
okucieHuss. KucloTHpIE CBOMCTBAa alKMHOB, MMEIOIIMX KOHLEBYIO TPOWHYIO CBS3b.
KauecTBeHHble peakuuyu Ha TPOHHYIO CBsI3b. CHOCOOBI IMOJIy4€HHUS U TNPUMEHEHHE
AJKWHOB.

ApomaTrueckue yriaeBoAoponbl (apeHsl). I'oMonorudyeckuil psj apeHoB, oOmias
dbopmyna, HOMEHKJIATypa U M30MepHusl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOECHUE
MOJIEKYJIbI OeH30i1a. PU3NUecKre CBOMCTBA apeHOB. XMMUUYECKHE CBOMCTBa OCH30J1a U
€ro TrOMOJIOTOB: pEaKIMHM 3aMeUIeHHsT B OEH30JIbHOM KOJIBIE U YIJIEBOJAOPOJHOM
paaukasne, peakuuy MPUCOEIUHEHHS], OKUCIEHHEe TOMOoJIOroB Oen3omna. IlpencraBnenue
00 OpUEHTHUPYIOIIEM [EUCTBUM 3aMecTuTeNeil B OEH30JbHOM KOJBIE Ha MpUMEpe
QJIKWIbHBIX PAJUKaIOB, KapOOKCHIIBHOM, THAPOKCUIBHOM, aMHUHO- M HUTPOTPYIIIIHI,
aTOMOB rajoreHoB. OcoOEHHOCTH XMMHMYECKHUX CBOMCTB cTupoisa. llommmepusanus
ctuposia. CriocoObl NOJyueHUsl ¥ MPUMEHEHNE apOMATUYECKUX YTIIEBOIOPOAOB.

[Ipuponusiii ra3. IlomytHeie HedTaHble Ta3zpl. HedTh M €€ mpoucxoxxiaeHue.
Kamennsplii yroap u mpolykThl ero mnepepaboTku. CrnocoObl mnepepaloTku HePTH:
NEPEerOHKa, KPEKUHI (TePMHYECKHH, KaTaIUTUYECKUH), PUPOPMUHT, MHUPOIU3.
[IponykThl mepepadoTku HEDTH, UX TPUMEHEHHE B MPOMBIIIIJICHHOCTH U B OBITY.

['eneTnueckas CBSI3b MEXKAY Pa3JIMYHBIMU KJIACCAMU YTIJIEBOJIOPOJIOB.

DJIEKTPOHHOE  CTPOEHHE TaJIOr€HIPOU3BOJIHBIX  YIJIEBOAOPOJOB. Peakunu
3aMEUIEHNs TaJIoreHa Ha TUAPOKCOTPYIITY, HUTPOTPYNITY, [IUAHOTPYIIITY, aMUHOTPYTIITY.
JlelicTBME Ha TaJOTreHIPOU3BOAHBIE BOJHOTO M CHUPTOBOIO pacTBOpa IIEJIOYH.



B3aumopneiicTBue  IWrajoreHaJIkaHOB € MarHMeM W UOUHKOM. [loHATtHE O
METAJUIOOPTaHUYECKUX  COEAMHEHUAX.  VICmoyib30BaHWE  TaJOrE€HIPOM3BOAHBIX
yTIEBOAOPO/IOB B OBITY, TEXHUKE U MIPU CUHTE3€ OPraHUYECKUX BEIECTB.

OKCIepUMEHTaIbHBIE METObl U3YUEHHUS BEUIECTB M WX MPEBPAIICHUN: U3yUYCHUE
(U3UYECKUX CBOWCTB YIJICBOJOPOJOB (PaCTBOPHMOCTH), KA4YECTBEHHBIX PpEAKITHI
YIJIEBOAOPO/IOB PA3IUYHBIX KiaccoB (oOeclBeuMBaHHE OpPOMHOM WM MOJHOW BOJIBI,
pacTBOpa MepMaHraHata Kajidsl, B3aUMOJICHCTBUE allETUJIEHA C AMMHUAYHBIM PACTBOPOM
okcuma cepebpa(l)), kadecTBeHHOe OOHapy)KCHHE yrjiepoia H BOJIOpOJa B
OpraHMYEeCKUX BEIIECTBAX, MOJyYE€HHWE HSTWIEHa M H3YyYEHHE €ro CBOWCTB,
o3HakomiieHue ¢ Komwekuusamu «Hedts» u «Yroms», ¢ obOpasunamu macTmacce,
Kay4yKOB M PE€3UHBI, MOJCIIMPOBAHUE MOJIEKYJI YIIIEBOAOPOIOB U TaJOT€HIIPOU3BOIHBIX
YTJIEBOJIOPOJIOB.

Kuciaopoacoaepxkamme opranudyeckue coeJMHEHUS.

[IpenenbHble 01HOATOMHBIE cIUPTHI. CTpoeHHE MOJIEKYN (Ha MpUMepe METaHoja
u aTa”ona). ['omonmoruueckuit psing, obmias ¢opmynia, H30MepUs, HOMEHKIATypa H
kinaccudukanua. DOu3nUecKue CBOMCTBA TMPEACIbHBIX OJHOATOMHBIX CIIHUPTOB.
BonoponHbsle CBSI3U MEXIOy MOJEKYyJIaMU CIUPTOB. XMMHUUYECKHME CBOMCTBA: pEaAKIUU
3aMelIeHus], JACeTHApaTalii, OKHUCICHUS, B3aUMOJICUCTBUE C OPraHUYECKUMH U
HEOpPraHMYEeCKUMHU KuciaoTamu. KauecTBeHHass peakiusi Ha OJHOATOMHBIC CIHUPTHI.
JleiicTBue 5TaHONAa W METaHOJAa Ha OpraHu3M uyesjoBeka. CrocoObl TONyYEeHHS U
MIPUMEHEHUE OJJTHOATOMHBIX CIIUPTOB.

[Ipocteie >dupsl, HOMeHKIaTypa W u3omepusi. OCOOCHHOCTH (PUIUYECKUX U
XUMHYECKUX CBOWCTB.

MHoOroaToMHbI€ CIUPTHl — OTUJCHIJIMKOAbL U TIulepuH. Dusnueckue u
XUMUYECKUE CBOWCTBA: PEaKUUU 3aMEILICHHs, B3aUMOJICHCTBHE C OPTraHUYECKUMU H
HEOPTraHMYECKUMHU KHCJIOTaMH, KaueCTBEHHAs pPEaKUMs Ha MHOTOATOMHBIE CIUPTHI.
[IpencraBienre 0 MexaHW3Me peakiui HykIeo(UIbHOro 3aMelleHus. JleiicTBue Ha
opranu3M 4esnoBeka. CrocoObl MOTyYeHUs] U TPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHME MOJIEKYJbl, B3aMUMHOE BIHSHUE THUAPOKCOTPYHIBI H
6en3onbHOrO siypa. dusnyeckue cBoricTBa PpeHosa. OCOOEHHOCTH XUMHUYECKUX CBOMCTB
¢denona. KauectBennsie peaknuu Ha ¢eHon. TokcuyHocth (enona. CrocoObl
MOJIy4eHHs U NpuMeHenue gpeHosa. eHondopmanbieruaHas cMoJIa.

KapOonunbHble COEAMHEHUS! — albIErHbl U KETOHBI. DJIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TpyMIbl. [ OMOJIOTUYECKHE PSAbl albJIETHJI0B M KETOHOB, OOIIas
dbopmyna, nzoMepusi 1 HoMeHkiIarypa. Ousndyeckne CBOWCTBA ANIbJIETHIOB U KETOHOB.
XUMHUYECKHE CBOMCTBA albJCTUIOB U KETOHOB: peakiuu npucoeauHeHus. OKUCICHNEe
albJCTUIOB, KA4YeCTBCHHBbIC peakiuu Ha aupaerujabl. CrnocoObl TONy4YeHUs U
MIPUMEHEHUE aTbJACTUIO0B U KETOHOB.



OnHOOCHOBHBIE TpeneabHble KapOOHOBBIE KHUCIOTHI. (OCOOEHHOCTH CTPOEHUS
MOJIEKYJl KapOOHOBBIX KHCIOT. M3oMepuss u HoMeHkinarypa. dusnueckue CBOMCTBa
OJIHOOCHOBHBIX TPEACIbHBIX KapOOHOBBIX KHUCIOT. BoOJOpOIHBIE CBSI3U MEXIY
MOJIEKYJJaMU KapOOHOBBIX KHCJIOT. XHUMHYECKHE CBOMCTBA: KHUCIOTHBIE CBOMCTBA,
peakiusi ATepuUKAMM, PEaKIUHd C YYacTHEeM YIJICBOJOPOAHOTO pajauKana.
Oco0EeHHOCTH CBOMCTB MYpaBbUHOW KHUCJOTHI. [IoHSITHE O MPOU3BOAHBIX KApOOHOBBIX
KHUCIIOT — CJOXHBIX 3dupax. MHoroobpasue KapOOHOBBIX KHCIOT. OCOOEHHOCTH
CBOMCTB HEMpENEIbHBIX U apOMaTHUYECKHX KapOOHOBBIX KHCIOT, JUKApOOHOBBIX
KHUCIIOT, TUIPOKCUKAPOOHOBBIX KUCIOT. [IpeacTaButeny BrICHINX KapOOHOBBIX KHCIIOT:
CTEapUHOBAs, ITAJIBMUTUHOBAs, OJIEUHOBAsl, JUHONIE6As, JUHOJIEHOBAS  KHUCIOTHI.
CniocoObl OJTy4eHHs U IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxuble 3¢upsl. ['omonmoruueckuit psna, oOmas QopMyna, wu3oMepus M
HOMEHKJIaTypa. OU3NYeCKre U XMMUYECKUE CBOMCTBA: TUAPOJIN3 B KACIION U IEJTOYHOU
cpene.

Kupsl. Ctpoenue, (u3nueckue M XHMUYECKUE CBOMICTBA >KMPOB: T'MAPOJU3 B
KHCIION U 1IesnoyHor cpene. OCcOOEHHOCTH CBOMCTB JKHPOB, COJIEpPKAIIUX OCTATKU
HEIPEAEIIbHBIX JKUPHBIX KUCIIOT. JKUpBI B IPUPOJIE.

Mp11a Kak cOJIM BBICIINX KapOOHOBBIX KHCIIOT, MX MOIOIIEE JCHCTBHE.

OO6mas xapaktepucTuka yriaeBojoB. Knaccudukanus yrieBomoB (MOHO-, AU- U
nosucaxapuabl). MoHocaxapuabl:  TJIOKO3a, (pykTo3a, rajakrosa, pubosa,
ne3okcupubo3za. dusnueckue CBOICTBA M HaxoXAEHHE B mpupoae. POTOCHHTE3.
XUMHYECKHE CBOWCTBA TJIOKO3bI: PEAKIMUA C YYACTHEM CIHUPTOBBIX W aJbJCTHUIHOU
IpynIl, COUPTOBOE U MOJIOYHOKHUCIIOE OpoxeHue. [Ipumenenue rioko3bl, €€ 3HaUeHue B
KU3BHEAECATEIBHOCTH OpraHu3ma. Jlucaxapuipl: caxapo3a, MalbTO3a M JIAKTO34.
BoccranaBimBaroniye 1 HEBOCCTaHABIIMBAKOIIME Arcaxapuasl. ['uaponus qucaxapuaos.
Haxoxnenue B mpupoie W npuMeHeHue. llommcaxapuabl: Kpaxmani, INIMKOT€H |
nemtono3a.  CTpoeHue MAakpOMOJIEKYJ Kpaxmaja, IJIMKOI€HAa W LEJUIFOJIO3BI.
@u3nyecKne CBOMCTBA KpaxMalla M LEJUIOJIO03bl. XMMHYECKHE CBOMCTBA Kpaxmala:
TUAPOJIN3, KA4ECTBEHHAs pPEakUus C HOJAOM. XHMHUYECKHME CBOMCTBA ILIEJUIFOJIO3BL:
TUJIPOJN3, Tody4yeHue 3¢pupoB nemtronosbl. [loHsATHE 00 HMCKYCCTBEHHBIX BOJIOKHAX
(BUCKO3a, alleTaTHBIN MIENK).

OKCnepyUMEHTAIbHBIE METOAbl M3YyYEHHS BEUIECTB W HUX MPEBPAILCHUIA:
PacCTBOPMMOCTh PAa3JIMYHBIX CIIHPTOB B BOJE, B3aMMOJECHCTBHE 3TAHOJA C HATPUEM,
OKHMCJIEHME OTUJIOBOIO CIHpPTAa B aNbJETHJ HAa PACKAIEHHOM MEIHOW NPOBOJIOKE,
OKHMCJIEHHE JTWJIOBOIO CIHpPTAa JUXPOMATOM Kajus (BO3MOXHO HCIOJb30BaHUE
BUJIEOMATEPUAIIOB), KAYECTBEHHbIE pPEAKIUU Ha albACTruibl (C THUAPOKCHUIIOM
muammuncepeopa(l) u rugpokcuaom meau(ll)), peakuus raunepuHa ¢ TUIPOKCUAOM
meau(ll), XxuMuueckue CBOWCTBA pacTBOpPa YKCYCHOM KHUCIIOTBI, B3aUMOJACHCTBUE
pacTBopa TIOKO3bl ¢ Tuapokcuaom meau(ll), B3auMozeiicTBue Kpaxmana ¢ HOIOM,



pelIeHNEe dKCIIEPUMEHTANIBHBIX 3a1a4 1o TemaMm «Cruptsl U QeHomns», «KapOoHOBbIE
KUCHO0ThI. ClI0KHBIE 3(DUPBD).

A3oTcoaep:kaniue OpraHnyecKue CoeAuHEeHM.

AMUHBI — OpraHMYECKHE MPOHU3BOAHbIE amMmuaka. Knaccudukanus aMHUHOB:
anudaruyeckue U apoMaTU4YECKue; NMEpBUYHBIC, BTOPUYHBIC U TpeTuuHble. CTpoeHHe
MOJIEKyJ, o0mas ¢opMmyia, H30MEpHsi, HOMEHKIaTypa W (PU3MYECKHE CBOICTBA.
XuMH4ecKoe CBOMCTBA aln()aTHYECKUX aMHUHOB: OCHOBHBIE CBOWCTBA, aJKUIMPOBAHUE,
B3aUMO/ICHCTBUE NIEPBUYHBIX AMUHOB C a30THUCTOM KUCIOTOW. COJIM aJIKWIAMMOHHSL.

AHUIIMH — NpeICTaBUTENh AMUHOB apomarhueckoro psaa. CTpoeHHe aHWUJIMHA.
BzaumHoe BiusiHHE TpyHn aToOMOB B MoJieKysne aHuinHa. OCOOEHHOCTH XMMHUYECKHUX
cBOicTB aHunMHa. KauecTBeHHble peakuuu Ha aHWIMH. CrnocoObl MONYy4YEeHHsS U
IpUMEHeHue anndaTndeckux aMuHoB. [lonydyeHne aHniIMHA U3 HUTPOOEH3071a.

AmuHokuciotel. HomeHnknatypa u umzomepus. OTOenpHbBIE NPEICTABUTENM O~
AMUHOKHUCIIOT: TJIMUUH, aJlaHuH. DU3MYecKue CBOMCTBA aMHUHOKHCIIOT. XUMHUYECKUE
CBOMCTBA AMMHOKHUCIOT Kak aM(OTEpHBIX OpPraHUYECKUX COEIUWHEHHUH, peakuus
NOJIMKOH/ECHCAlMK, oOpa3oBaHMEe MENTUIHOW CBs3U. buonornueckoe 3HadeHHe
aMUHOKHCIOT. CUHTE3 ¥ THIPOJIN3 MIENTHIOB.

benku kak mnpupoaHsie nosuMephl. llepBuuHas, BTOpUYHAsT W TpPETUYHAsS
CTpyKTypa OenkoB. XHMHYECKHME CBOWCTBa OEJIKOB: TUAPOIU3, JEHATypalus,
KaueCTBEHHbIE PEAKIIMH HA OEJIKH.

OKCIEpUMEHTAIIBHBIE METOABbl M3YyYEHHs BEUIECTB W HX IPEBPALLCHUN:
pacTBOpeHHE OEIIKOB B BOJIE, ICHATYpalls OEIKOB IPU HArpeBaHUU, LIBETHBIE PEAKLIUU
Ha O€NKH, pEelIEHUE OHKCIEPUMEHTAIBHBIX 3aJad MO0 TeMaM «A30TcoAepKalue
OpraHUYecKue COeTUHEHU» U «Pacrno3HaBaHue OPraHUYECKUX COSUHEHUIN.

BeicokoMouieKkyJIsipHbIE COeIMHEHUS.

OCHOBHBIE TIOHATUS XHMHH BBICOKOMOJIEKYJISIDHBIX COEAUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEeHb MOJUMEPU3ALUU, CPEAHSS MOJIEKYJspHas
Macca. OCHOBHBIE METOABl CHHTE€3a2 BBICOKOMOJIEKYJISIPHBIX  COCAUHEHUN —
MOJIMMEPHU3ALUS U MOJUKOHEHCALS.

[Tonumepusle  Marepuansl.  [lmactmacchl  (HOJAMATUIICH,  MOJUIPOINMIIEH,
MTOJINBUHWIXJIOPU, MOJIUCTHPOJL, NOJINMETHIIMETAKPHJIAT, NOJIMKapOOHATHI,
MOJIMATUIIEHTEpEePTANIAT). Y TUIM3AIUs U IepepadOTKa MIACTHKA.

DnacToMepbl: HAaTypalbHbIA Kay4dyK, CMHTETHYECKHME Kayuyyku (OyTaJueHOBBIH,
XJIOPONIPEHOBBIN, U30MPEHOBBIN) U CUIUKOHBI. Pe3uHa.

Bosiokna: HaTypanbHble (XJIOMOK, WIEPCThb, MIENK), UCKYCCTBEHHBIE (BHUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKUE (KAPOH U JIABCAH).

[Tonumepsl crnenMalbHOTO Ha3zHayeHus: (TedIioH, KeBiap, 3JIEKTPOIPOBOISALINE
MOJIUMEPHI, OMopa3znaraeMble OJIUMEPHI).



OKCnepUMEHTAIbHBIE METOAbl H3YyYEHUsS BEHIECTB W HUX MPEBPAIllCHUIA:
O3HAKOMJIEHHUE C 00pa3laMu MPUPOJHBIX U HMCKYCCTBEHHBIX BOJIOKOH, IIacTMacc,
Kay4yKOB, pellieHHuEe IKCIIEpUMEHTANIbHBIX 3a/1a4 10 TeMe «Pacro3HaBanue macTmMace u
BOJIOKOH).

Pacuérnbie 3anaum.

Haxoxnenue MonekynsapHOd  (GOpMyJbl  OpPraHMYECKOrO0  COEJMHEHUS 110
MAacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJSIIUX B €r0 COCTaB, HAXOXICHUE MOJICKYJISAPHOMN
(GhOpMyJIBI OPTAaHMYECKOTO COCTWHEHUS MO Macce (00bEMY) MPOIYKTOB CropaHus, IO
KOJIMYECTBY BelIecTBa (Macce, 00bEMY) IPOIYKTOB PEAKITUU W/WITH UCXOIHBIX BEIIECTB,
YCTaHOBJICHHE CTPYKTYPHOH (HOPMYJIbI OPraHUYECKOTO BEIIeCTBAa HAa OCHOBE €ro
XUMHUYECKUX CBOMCTB WJIM CIIOCOOOB MOJIYYECHHUSI, ONPEIeTICHUE JOJIU BbIX0/1a MPOAYKTa
pEaKIMK OT TEOPETUYECKU BO3ZMOXKHOTO.

MexnpeaMeTHbIE CBS3H.

Peanmm3zannst MeXnpeIMETHBIX CBA3EU MPHU M3YYECHHH OPraHMYECKOM XuMmuH B 10
KJIACCE OCYIIECTBIIIETCS YEpe3 HCIOJb30BaHUME KaK OOLIUMX ECTECTBEHHO-HAYYHBIX
MOHATHM, TaK W MOHATUM, NPUHATHIX B OTAEJIBHBIX MPEIMETAX €CTECTBEHHO-HAYYHOIO
LUKJIA.

OOmuMe ecTeCTBEHHO-HAyYHblE€ NOHSTHUS: SIBJICHHE, HAy4dHbId (DakT, Trumnoresa,
TEOpHs, 3aKOH, AaHaliu3, CHHTE3, KiIaccupuKalus, HaONIOAEeHUE, HW3MEPEHHUE,
DKCIIEPUMEHT, MOJIEIb, MOJIEJINPOBAHUE.

duznka: MaTepusi, aTOM, 3JIEKTPOH, IIPOTOH, HEUTPOH, MOJIEKYJIA, SHEPTE€THUECKUM
YPOBEHb, BEILIECTBO, TEJIO, O0BEM, arperaTHOE COCTOSHUE BEIIECTBa, (PU3MUECKUE
BEJIMYMHBI, €UHULIBI U3MEPEHUS], CKOPOCTh, IHEPTHUS, Macca.

buonorusi:  knerka, opraHu3M, DJKOCUCTeMa, Ouocdepa, MeTabOIU3M,
HACJICJICTBEHHOCTh, aBTOTPO(HBIA U TEeTepOTPOdHBIN THI MHUTAaHUS, OpPOKEHUE,
(boToCcuHTE3, IbIXaHue, OCIKH, YIJIEBOAbI, JKUPbI, HYKJIEHHOBBIE KUCIOTHI, (DEPMEHTHI.

['eorpadusi: nosne3Hbie UCKOMAaeMble, TOIIIUBO.

TexHoorus: NMUIIEBbIE MPOIYKThI, OCHOBBI PAallMOHAIBHOTO MUTAHUS, MOIOIIHE
CpEICTBA, MaT€pUalbl U3 HCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KITACC
OBIIIAA U HEOPTAHNYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMUM.

AtoM. CocTtaB aTOMHBIX siaep. XuMuU4eckuil 3nemeHT. M3orombl. CtpoeHue
AJIEKTPOHHBIX O0OJIOUEK AaTOMOB, KBAHTOBBIE YHCIA. DHEPreTHUECKUE YPOBHU U
noypoBHU. AToMHBIe opOuTanu. Kiaccudukamms XMMUYECKUX 3JIEMEHTOB (S-, p-, d-,
f-anemenTsl). PacrnpenencHue 3JEKTPOHOB 1O aTOMHBIM OpPOHMTAISIM. DJICKTPOHHBIC
KOH(UTYpali aTOMOB 3JIEMEHTOB MEPBOrO—4eTBEPTOro IMEPHOJOB B OCHOBHOM U
BO30YKIEHHOM COCTOSIHUH, AIIEKTPOHHBIE KOH(UTYypaluu HOHOB.
DIIEKTPOOTPULIATENBHOCTb.



ITepunonnyeckuit 3akoH u Ilepuoanueckas cucrema XuMu4eckux aneMeHTos .M.
MenpneneeBa. CBA3b NEPUOIUYECKOTO 3aKOHA U [leproanueckoil CHCTEMbI XUMUYECKUX
AJIEMEHTOB C COBPEMEHHOM TEOPUEN CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS
CBOMCTB XUMUYECKHUX JJIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEIIECTB 10
rpynnam u nepuojam. 3HaueHue nepruoandyeckoro 3akona /.M. Menneneesa.

XuMHUYeCKass CBA3b. Buabl XMMHYECKOM CBSI3U: KOBAJCHTHAsl, WOHHAas,
MeTainyeckas. Mexanu3mbl 00pa30BaHusl KOBAJIEHTHOM CBsI3M: OOMEHHBIN U JIOHOPHO-
aKIENTOPHBIA. OHepruss © JiauHa CBsi3u. [lodsipHOCTH, HaANMpaBIEHHOCTb U
HAChIIAEMOCTh ~ KOBAJICHTHOW  CBA3W. Kparnele cBsa3u. Bopopoanas  CBs3b.
MeXMONEKYIIAPHBIE B3aUMO,ICVCTBHUSI.

BaneHTHOCTP W BaJEHTHBIE BO3MOKHOCTH aTroMOB. CBsA3b 3JIEKTPOHHOM
CTPYKTYpPBbl MOJIEKYJl C UX T'€OMETPUUYECKUM CTPOCHHUEM (Ha TMpUMEpe COEAMHEHHM
AJIEMEHTOB BTOPOTO MEPUOA).

[IpencraBienne O KOMIUIEKCHBIX COe€IMHEHHSX. COCTaB KOMIUIEKCHOTO HOHA!
KOMILJIEKCOOOpa3oBaTesib, JJUTraH/bl. 3HaYeHUE KOMILUIEKCHBIX coenuHeHui. [lonstue o
KOOPAWHAMOHHOW XUMHUH.

BemecrBa ~ MOJNIEKYJSIpHOTO M HEMOJIEKYJSIDHOTO ~ CTPOE€HHUs.  [HIIbI
KPUCTAUTMYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[TonsTne o aucnepcHbix cuctemax. McrunHble pacTBOphl. [IpeacraBienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BhIpaKEHUS! KOHIIEHTPAIMKM PACTBOPOB: MaccoBas
JI0JIsI BEILIECTBA B PaCTBOpE, MOJISIpHAsA KOHUEHTpauus. HacbllieHHbIE M HEHACHIILICHHbBIE
pPacTBOPBI, pACTBOPUMOCTh. KpHcCTamoruaparsl.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTraHMYECKHUX BEIIECTB. TpUBHUATBLHBIC
Ha3BaHUS OTHEJIbHBIX NPEACTABUTEIECH HEOPTAHUYECKUX BEILIECTB.

Knaccudukanus XuUMHUECKHMX peakIMii B HEOPraHHMYECKOM M OpPraHUYeCcKOM
XUMHU. 3aKOH COXPAHEHHSI MAacChl BEIECTB; 3aKOH COXPAaHEHUS W NpeBpalleHUs
SHEPrUu TMPU XUMHUYECKUX peakiusax. TemioBble 3PGEeKThl XUMUYECKUX PEaKIIHi.
TepMOXUMUYECKUE YPABHEHUS.

CKOpOCTh XUMHUYECKON peakinu, €€ 3aBUCUMOCTh OT Pa3IUYHbIX (HPaKTOPOB.
I'omorenHbIe U rereporeHHsle peakiuu. Karanus u katanus3aTopsl.

OOpatumble U HeOOpaTUMbIE peakiuu. XHUMHYEecKoe paBHOBecwe. KoHcTaHTa
XUMHYECKOro paBHOBecHsl. DakTOpbl, BIUSIOMIME HA TMOJIOKEHUE XUMHYECKOTO
paBHOBECHS: TEMIIEpaTypa, AABICHUE W KOHILEHTPAllUM BEIIECTB, YYACTBYIOIIUX B
peakuuu. [Tpunoun Jle [laTense.

Onektposmutuueckas aucconuanusi. CuiabHbIe U cliadbie JeKTpOoUThl. CTENeHb
nucconmanuu. Cpena BOJHBIX PAacTBOPOB: KHUCJIOTHAsl, HEWTpaibHAsA, IIEIOYHAS.
Bonopoansiii nokasarens (PH) pactBopa. ['maponus cosneid. Peakiium mnoHHOTO 0OMeHa.

OKUCIUTENBHO-BOCCTAHOBUTENbHBIC peakiuu. CTeneHb okucieHus. OKUCIUTENb
Y BOCCTAHOBUTEIb. [Iponiecchl OKMCIIEHUST 1 BOCCTAHOBJIEHUS. BaxkHene OKUCIuTenn



U BOCCTAaHOBHUTENIU. METON »AJIEKTPOHHOro OajlaHca. DJIEKTPOJIM3 PAaCTBOPOB H
pacIlJIaBOB BELIECTB.

OKCIEpUMEHTAIbHBIE METOJbl HW3YYEHHsS] BEIIECTB M MX IPEBPALICHUN:
pasloKeHHe IEepOKCHUJa BOAOpPOJAa B  MNPUCYTCTBUM  Karajau3aTropa, MOIENH
KPUCTAJUIMYECKUX PEIIETOK, MPOBEACHUE pEaKIuii HOHHOTO OOMEHa, OIpeJeNICHUE
Cpellbl paCTBOPOB C MOMOIIBIO HHIUKATOPOB, U3YUYECHHE BIUSHUSA PA3IMUHbIX (AKTOPOB
Ha CKOPOCTh XMMHUYECKOUN PEAKIIUH U MOJ0KEHUE XUMUUYECKOTO PABHOBECHS.

Heopranuyeckasi Xummusi.

[Tomoxenne HemeTtauioB B llepuoandeckoil cUCTEME XUMHUYECKHX DJIEMEHTOB
J.1. MenneneeBa W OCOOCHHOCTH CTPOCHHS WX aToMoB. (DU3MYECKHE CBOMCTBA
HEMETaUIOB. AJUIOTPOIUsS HEMETaUIoB (Ha IpHUMeEpe KHUCIopoaa, cepbl, Gocdopa u
yriepona).

Bonopon. Ilonyuenue, Qusznueckue U XUMHUYECKHE CBOMCTBA: pEaKIUU C
METaJUlaMd M HEMETajulaMH, BOCCTAaHOBUTEIbHbIE cBoWcCTBa. ['mapuabl. TomnnBHbIE
AJIEMEHTBL.

[anorensl. Haxoxxnenue B Tpupoje, CHOCOOBbI TMONydeHUs, (GU3HYECKUE U
XUMHYECKUE CBOMCTBa. ['anoreHoBooponbl. BaxkHeilne KUCIOPOACOAEpKAIIKE
COEIMHEHHs TaloreHoB. JlabopaTopHble M MPOMBILUIEHHBIE CHOCOOBI MOJYyYEHHUS
rajgoreHoB. [[pumMeHeHne rajJjoreHoB U X COCIMHEHHUM.

Kucnopon, o3o0H. JlabopatopHble W TPOMBIIUICHHBIE CHOCOOBI MOJIYYCHUS
kuciopoaa. duznueckue 1 XMMAYECKUE CBOMCTBA U MIPUMEHEHHUE KHUCIIOPOJIa U O30HA.
OKcuIbl U IEPOKCUBI.

Cepa. HaxoxaeHue B mpupoie, COCOObI MOTyUYeHUs, PU3NUECKUE U XUMUYECKUE
cBorictBa. CepoBosopoa, cynbduabl. Oxkcup cepoi(1V), okcua cepoi(VI). CepHucras u
cepHasi KHCIOThI M uX coyid. OCOOEHHOCTH CBOWCTB CEpHOM KHUCIOTHL. [IpumeHeHue
CepbI U €€ COCTMHCHUN.

Azotr. Haxoxzaenue B mpupoje, crnocoObl MOoayyYeHus, PU3NUecKre U XUMHYECKHUE
cBoMCTBa. AMMHUAK, HUTPpUIbL. OKcuAbl a30Ta. A30THCTas M a30THAS KUCIOTHI U UX
coni. OcCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IprMeHeHne a30Ta u ero coeMHEHU .
A3OTHBIE yT0OpEHUs.

®docdop. Haxoxknenue B mnpupose, CHOCOObI TMONyYeHUS, (PU3NYECKUE U
xuMuueckue cporictBa. @ochuasl u hochun. Oxcuast pocdopa, pochopras kuciora u
e€ conu. [Ipumenenue gpocdopa u ero coenunennii. ochopuoie y100peHuUs.

VYrnepon, HaxoxaeHue B nmpupoje. AmiotpornHbie Mogudukanuu. Ousndeckue u
XUMUYECKME CBOWCTBA TMPOCTBIX BEIIECTB, 0O0pa3oBaHHBIX yriaepogoMm. Oxcup
yrinepoaa(ll), okcun yraepona(lV), yronpHas kuciaora U €€ COMU. AKTUBUPOBAHHBIM
yrojib, anacopomusi. dymiepeHsl, TrpadeH, yriepoaHble HAHOTPpYOku. I[IpumeHeHue
MPOCTHIX BEIIECTB, 00Pa30BAHHBIX YIJIEPOJIOM, U €r0 COCTUHECHUIA.



Kpemuuii. HaxoxpaeHnue B mnpupone, crnocoObl TMOMy4YeHUs, (Quanyeckue Hu
xuMuueckue cBoictBa. Oxcun kpemuus(l1V), kpemHueBass KHCJIOTa, CHIJIMKATHI.
[IpumeHeHne KpeMHus U ero coeqnHeHui. CTeKs0, €ero noJiydeHue, BUIbl CTEKIIA.

[Tomoxenne ™etamioB B Ileproanyecko CUCTEME XHUMHUYECKUX BJIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS DJIEKTPOHHBIX O000JI0OYEK aTOMOB MeTaioB. OOmue
¢u3nueckue cBoicTBa MeTayyioB. [IpuMeHeHne metamioB B ObITy U TexHuke. CriiaBbl
METaJIJIOB.

DNEKTPOXUMHYCCKUI Psii HampspKeHUH MeTaiuioB. OOmue crmocoObl MOyYeHUs
METaJUIOB: THAPOMETAILUTYPrus, MUPOMETAUIYprus, 3ekTpoMeramutyprus. [lonstue o
KOppo3uu MeTajuioB. CrioCOOBI 3alIUThl OT KOPPO3UH.

O6mas xapakrtepuctuka MetauioB |A-rpynnsl  [lepuogumdeckoit  cucteMsl
XUMHUYECKUX 3jeMeHToB. Harpuit u kanmuii: mosydenue, pu3nueckue M XUMUYECKUE
CBOMCTBA, IPUMEHEHUE MPOCTHIX BEIIECTB U UX COCTUHEHUHN.

O6mas xapakrepuctuka wmetamioB |IA-rpynmsr  Ilepuognueckoil  cucteMbl
XUMHUYECKUX DJIEMEHTOB. Maruuii u Kanbluil: mojiydeHue, GU3ndecKue u XUMHUIECKUE
CBOMCTBA, NPHUMEHEHHE IPOCTBIX BELIECTB M HX coeauHeHud. JKECTKOCTH BOABI U
CIOCOOBI €€ YCTpaHEeHHUSI.

AMOMHUHMI: TIOJly4eHHE, (U3MYECKHME U XUMHUYECKHE CBOWMCTBA, NMPHUMEHEHHE
IIPOCTOI0 BELIECTBA U €ro coeqUHEHUH. AM(POTEPHBIE CBOMCTBA OKCUIA U THIPOKCUAA
ATIOMHUHUS, TUAPOKCOKOMIUIIEKCHI alTFOMUHUA.

OOmast  xapakTepucTuka  MeTaioB  moOouHblx  moxarpymnm  (b-rpymim)
[Teprnoanyeckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

®u3N4ecKne W XUMHUYECKHE CBOMCTBA XpoMa M €ro coeauHeHuil. OKCHIBI U
ruapokcunsl  xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarsl U auxpomatbl, HX
OKHUCJIMTENIbHBIE CBOMCTBA. [loiydeHre u MpUMEHEHHE XpoMa.

Pur3nUecKne U XMMUYECKHE CBOMCTBA MAPraHIla U €ro COeAMHEeHU. BaxHenmme
coequaenuss  mapranma(ll), wmapranma(lV), wmapranma(VI) wu  wmapranma(VII).
[lepmaHraHaT Kanaus, €ro OKUCIUTEIbHbBIE CBOMCTBA.

duznyecke M XHUMHYECKHE CBOMCTBA jKele3a M ero coeguHeHuil. OKCHIbI,
ruapokcubl 1 conu xkenesa(ll) u sxxeneza(lll). Ilonyuenue u npuMeHeHue xenes3a u ero
CILIaBOB.

OuU3NYECKUEe M XMMHUYECKUE CBOMCTBA Meau U €€ coenuHeHwil. [lomydyeHue u
MpUMEHEHUE MEIN U €€ COeMHEHUH.

[{uuk: monyyeHue, pu3nyeckue U XUMHUYECKHUE CBOMCTBA. AMGBOTEpHBIE CBOCTBA
OKCHJIa U TUJIPOKCHUJIA IIMHKA, THIPOKCOKOMIUIEKCHl IUHKA. [[puMeHeHne n1HKa U ero
COECIMHEHUM.

DKcnepruMEeHTAIbHbIE METOAbl U3YUYEHHUs BEIIECTB U UX MPEBPALECHUN: U3yUEHUE
0o0pa3IoB HEMETAJJIOB, TopeHue cepbl, docdopa, keneza, MarHus B KHUCIOPOJE,
M3yYEHHE KOJUIeKIMU «MeTamibl W CIJIaBbl», B3aMMOJCUCTBUE WIEJIOYHBIX H



HIEJI0YHO3EMETBHBIX METAJIJIOB c BOJOI (BO3MOXHO UCIIOJIb30BaHUE
BUJICOMATEPUATIOB), B3aUMOJICUCTBHE IIMHKA W JKe€Je3a C pacTBOpaMU KHUCIOT H
HIeJI0YEl, KaUECTBEHHBIE PEAKIMM HAa HEOPraHWYECKHWE aHWOHBI, KATUOH BOAOpOJA U
KaTHOHBI METAJUIOB, B3aUMOJICVCTBUE THUAPOKCHJIOB ATFOMUHUS U IIUHKA C PACTBOPAMU
KUCJIOT M IIEJIOYEH, PEHICHUE JIKCHEPUMEHTAJbHBIX 3aJa4 MO TeMmaM «l aJoreHsD,
«Cepa u e€ coenuHeHus», «A30T U pochop U UX coequHEHUs», «MeTallIbl TJIABHBIX
NOArpyMI», «MeTauibl TOOOYHBIX MOATPYIIID.

XuMHus ¥ ’KU3Hb.

Ponp xumun B o0ecrieueHHMH YCTOMUYMBOTO pa3BUTHS denoBeuecTBa. lloHsatue o
HAYYHBIX METOJAxX MO3HAHUS W METOJOJIOTMM HAYYHOrO HWCciaenoBaHusa. HayuHble
OPUHIUIBL OPraHU3alMd XUMUYECKOTO MPOU3BOJICTBA. [IpOMBIIIIEHHBIE CIOCOOBI
MOJIYYCHHS] Ba)KHEWIIUMX BEHIECTB (HAa MpUMEpEe NPOU3BOJACTBA aMMHUaKa, CEpHOU
KHCJIOTBI, MeTaHoJa). [IpoMblluIeHHbIE CIOCOOBI MOJYyYEHHUS METAIOB M CIUIABOB.
XUMHUYECKOE 3arpsi3HEHUE OKPYXKAIOUIEH CpPelbl U €ro mocieAcTBus. Ponb xumuu B
00ecreueHnn YHEPreTUYECKO 0€301aCHOCTH.

Xumuss U 310poBbe  4enoBeka. JlekapctBenHble  cpeactBa.  [Ipasuiia
HCIOJIb30BaHUs JIEKAPCTBEHHBIX IpenapaToB. Poiib XuMuu B pa3BUTUU MEIULUHBL.

XUMHUSL TUIIUM: OCHOBHBIE KOMITOHEHTBI, MHUINEBbIE J100aBKU. Poib xumMuu B
oOecreyeHny NUIIeBOi 0€30MMacHOCTH.

Kocmernueckne u mapdromepusie cpenctBa. beitoBas xumwus. [lpaBuna
0€30MacHOr0 HCIOIB30BAHMS MPENapaToOB OBITOBOM XUMHUHU B MTOBCETHEBHOM KU3HHU.

XuUMHUSI B CTPOUTEILCTBE: BAXKHEUILIUE CTPOUTEIbHBIE MaTepuaibl (LIEMEHT,
OeTOH).

XUMUS B CEJIBCKOM X03s1icTBe. OpraHnvecKre U MUHEpaIbHbIE YI0OpEHUSI.

CoBpeMeHHbIE KOHCTPYKIMOHHBIE MaTepuajbl, KpPacKH, CTEKJIO, KepaMHKa.
Marepuansl a1 S1eKTpOHUKH. HaHOTEXHOIOT M.

Pacuérnbie 3anaum.

Pacuérel: Macchl BemiecTBa WM OOBbEMA Ta30B MO M3BECTHOMY KOJUYECTBY
BEIIIECTBA, Macce WM 00bEMY OJTHOTO M3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB, MACChHI
(oObéma, KOJIMUECTBA BEIIECTBA) MPOAYKTOB PEAKIIMHU, €CIIM OJHO M3 BEIICCTB MMEET
npuMecH, Macchl (00bEMA, KOJIMUYECTBA BEIECTBA) MPOJIYKTA PEAKIUHU, €CIIU OJIHO W3
BEIIECTB JAaHO B BHUJIE PACTBOpA C OMNPEACIEHHOW MacCOBOW JOJIEM pPacTBOPEHHOTO
BEILIECTBA, MACCOBOM JOJIM M MOJISIPHOM KOHILIEHTPALIMM BELIECTBA B PACTBOpE, IOJIH
BBIXO/Ia MPOAYKTA PEAKIIUU OT TEOPETUUECKHA BO3MOKHOTO.

MexxnpeaMeTHbIE CBSI3H.

Peanuzanus MeXNpeaIMETHBIX CBSI3€W MPU U3YYEHUH OOLIEH M HEOpraHU4eCKOM
xumMuH B 11 Kiacce oCylIeCTBISIETCS Yepe3 UCMOJIb30BAHME KaK OOIIMX €CTECTBEHHO-
HAYYHBIX MOHSITUWA, TAK U MOHATUH, PUHATHIX B OTIEJIBHBIX MPEAMETaX €CTECTBEHHO-
HAaY4YHOT'O IIMKJIA.



OO1re ecTeCTBEHHO-HAYYHBbIC IOHATHS: SIBIICHHE, HAy4dHbIA (akT, THUIIOTE3a,
TEOpHUs, 3aKOH, aHalIM3, CHUHTE3, KiIacCH(HKAIUS, MEePUOIUUYHOCTh, HAOJIOICHUE,
HU3MEpEHHE, IKCIIEPUMEHT, MOJIE]Ib, MOICIUPOBAHNE.

®dwusuka: Marepusi, MHKPOMHUpP, MaKpOMHp, aTOM, JJIEKTPOH, MPOTOH, HEHTpPOH,
WOH, HW30TOIbI, PaJMOaKTHBHOCTh, MOJICKYJIa, 3HEPIeTHYSCKUU YPOBEHb, BEIIECTBO,
Teno, 00BEM, arperaTHoe COCTOSHHE BEIECTBA, WACAJIbHBIA Ta3, (U3NYCCKUE
BEJIMYMHBI, CAMHUIIBI K3MEPEHHUsI, CKOPOCTh, SHEPTHs, Macca.

buonorus: kneTka, opraHu3M, dKocucTeMa, Oumocdepa, mMeTabonmm3M, Makpo- U
MHUKPO3JIEMEHTBI, O€JIKH, >KHPBI, YIJICBOJbI, HYKJICHHOBBIC KHCIOTBI, ()EPMEHTEHI,
TOPMOHBI, KPyTOBOPOT BEIIECTB U TIOTOK SHEPTHH B SKOCHUCTEMAX.

['eorpadusi: MuHEpalbl, TOPHBIE IOPOABI, IIOJC3HBIC HCKOMAEeMbIC, TOILIMBO,
pPECYpPCHI.

TexHoJIOTHS: XHMHYECKas IPOMBINUICHHOCTb, METAJUTypPIHsl, CTPOUTCIIbHBIC
MaTEPHUAJIbl, CEIbCKOXO3IWCTBEHHOEC IPOM3BOJACTBO, IHUIICBAs IPOMBINLICHHOCTD,
(dbapmarieBTHYECKasi MPOMBIIIUICHHOCTh, MPOM3BOACTBO KOCMETHYECKHX IIpeIapaTosB,
MIPOM3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEPHAJIOB, JJICKTPOHHAS IPOMBIIUICHHOCTD,
HaHOTEXHOJIOTHH.



IINTAHAPYEMBIE PE3VJIBTATHI OCBOEHUA ITPOI'PAMMEBI 110 XUMKWHU HA
YTIUIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIIEI'O ObPA3OBAHMA
JINYHOCTHBIE PE3YJIBTATDBI

B cooTBeTcTBHMM C CHCTEMHO-IESTEIBHOCTHBIM TOAXOAOM B CTPYKTYpeE
JUYHOCTHBIX PE3YyJbTAaTOB OCBOCHMS MpeaMeTa «XUMUsS» Ha YPOBHE CPEIHETO OOIIEro
o0pa3oBaHUsI BBIICJEHBI CIEIYIOUME COCTABJSIONIME: OCO3HAHHUE OO0YYaIOIIUMHUCS
POCCUMCKOM  Tpa)XAaHCKOW  WJOECHTHUYHOCTH; TOTOBHOCTh K  CaMOpPa3BUTHIO,
CaMOCTOSITEIbBHOCTA W CaMOONPEACIICHUIO; HAJMYUe MOTHUBAIMU K OOYUYEHUIO;
TOTOBHOCTh M CIIOCOOHOCTH OOYYArOMIMXCS PYKOBOJCTBOBATHCS TPUHATHIMUA B
oOliecTBe TMpaBWJlaMM M HOPMaMH  TOBEACHUS;, HAJMYM€ [PABOCO3HAHUA,
HKOJIOTUYECKOMN KYJIbTYpPhI; ClIOCOOHOCTH CTABUTH L€ U CTPOUTH )KU3HEHHBIE TUIAHBI.

JIM4HOCTHBIE  pe3yJIbTaThl  OCBOEHHS  INpeaMeTra  «XUMUS»  OTPAKAIOT
c(hOpPMHUPOBAHHOCTh  OIbITA TMO3HABATEJILHOM M  MPAKTUYECKOW  JAESATEIbHOCTH
00yyJaroImuxcs B Mpoliecce peain3aliu 00pa3oBaTeIbHOM €SI TENHLHOCTH.

JIn4yHOCTHBIE ~ pe3yJIbTaTbl  OCBOEHHUS  IpeaMera  «XUMUSD»  OTPAKAIOT
c(OPMHUPOBAHHOCTh  OIbITA I[MO3HABATEIIbBHOW H  MPAKTUYECKOH  JIeATEbHOCTH
oOydJaronuxcs B MpoIecce peainsaiui o0pa3oBaTeIbHON 1eITeTbHOCTH, B TOM YHUCIIE B
YacTHu:

1) rpaaaHCKOro BOCIUTAHUSA:

OCO3HaHUSl OOYYarOUIUMHUCA CBOMX KOHCTUTYIIMOHHBIX TIpaB U O0OSI3aHHOCTEH,
YBaYKECHHS K 3aKOHY U ITPABOIOPSIAKY;

MPEJCTABICHNS O COLMAIBHBIX HOPMAaX M MPaBUIaX MEKIUYHOCTHBIX OTHOILICHUM
B KOJUJICKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTU MPHU CO3JaHUU yUEOHBIX
MIPOEKTOB, PEIICHUH YYCOHBIX M IMO3HABATEJBHBIX 3a7a4, BBITIOJHEHUH XWMHUYECKHUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TTOHUMATh U MPUHUMATh MOTUBbBI, HAMEPEHUS, JIOTUKY U apTyMEHTHI
JIPYTUX TIPU aHAIU3€ PA3IMYHbIX BUJIOB YUEOHOU IESITEIHHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

LIEHHOCTHOTO  OTHOILIEHHMS K MCTOPHUYECKOMY UM HAyYHOMY  HaCIEIUIO
OT€YECTBECHHON XUMUH;

YBOKEHHUS K TMPOILECCY TBOpUYECTBA B OO0JACTH TEOPUM U MPAKTUUECKOTO
MIPUJIOKEHUSI XUMHUH, OCO3HAHUS TOTO, YTO JAHHbIE HAYKU €CTh Pe3yJbTaT JJIUTEIbHBIX
HAOIOACHUHM, KPOMOTJIMBBIX OSKCIEPUMEHTAIBHBIX TOUCKOB, IOCTOSIHHOTO Tpy/a
YYEHBIX U IIPAKTUKOB;

MHTEpeca W TMO3HABATEIbHBIX MOTHUBOB B IMOJYYCHUH U MOCIEIYIOIIEM aHaIu3e
“H(pOpMaIUU 0 MEPEIOBBIX JOCTHKEHUSX COBPEMEHHON OTEYECTBEHHON XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUUECKOTO MTOBE/ICHMUS;



CIIOCOOHOCTH OIICHUBATh CHUTYallUU, CBSI3AHHBIE C XMMHUYECKUMU SIBJICHUSIMU, U
IPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh HA MOPAJIIBHO-HPABCTBEHHBIE HOPMBI
Y LIEHHOCTHY,;

TOTOBHOCTH OILICHUBATh CBOE MOBEJICHUE U MOCTYIIKM CBOMX TOBAPUIIEH C MO3UIINI
HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUSI MOCIIEICTBUI OCTYIIKOB;

4) popMUPOBAHUSA KYJbTYPbI 310POBbSI:

MOHUMAaHUS EHHOCTEH 37J0pOBOT0 U 6e30macHOro oopasza KU3HU, HEOOXOAUMOCTU
OTBETCTBEHHOTO OTHOIIECHUS K COOCTBEHHOMY (U3NUECKOMY U IICUXUYECKOMY
310pOBBIO;

coOmIo/IeHnsT TpaBmwi 0e30macHOTo OOpaleHusi ¢ BeImecTBaMH B OBITY,
MOBCEIHEBHOM )KU3HH, B TPYJOBOM AEATEIBbHOCTH;

MOHUMAaHUS EHHOCTH MPaBWJI UHJMBHUIYAIbHOTO U KOJIJIEKTUBHOTO O€30MacHOIrO
MOBEJICHUS B CUTYAIIUSIX, YTPOKAIOIINX 3[I0POBBIO U )KU3HHU JIIO/ICH;

OCO3HaHMsI TMOCJEICTBUNA U HENPUATHS BPEAHBIX MPUBBIYEK (YyHMOTPEOJICHUS
AJIKOTOJIs1, HAPKOTUKOB, KYpEHUS1);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHHUKaTHUBHOMN KOMIIETEHTHOCTHU B y4e0HO-UCCIIEN0BATENHCKON
NeATEIbHOCTU, OOIIECTBEHHO MOJIE3HOU, TBOPUYECKOU U IPYTUX BUIAX JEATECIBHOCTH;

YCTAHOBKM Ha aKTMBHOE Y4YacTHE€ B PEIICHUU MPAKTHUUYECKUX 3a/lady COIUAIbHOU
HaIpaBJIECHHOCTH (B paMKax CBOETO KJIAcca, IIKOJIbI);

MHTEpeca K MPAKTUIECKOMY M3yUEHUI0 Mpodeccuii pa3TuyHOro pojaa, B TOM YUCIIE
Ha OCHOBE NMPUMEHEHUS NMPEIMETHBIX 3HAHUH 110 XUMUU;

YBOKEHUS K TPYAY, JIOJISIM TpyJa U pe3yiabTaTaM TPYIA0BOM ACATEILHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHAMBHUIYaTbHON TPAaeKTOpUH 0Opa30BaHMUS,
Oynyiield mpodeccuu W peanu3alii COOCTBEHHBIX J>KU3HEHHBIX IUIAHOB C YYETOM
JUYHOCTHBIX HMHTEPECOB, CIIOCOOHOCTEW K XUMHUHU, HHTEPECOB U MOTpeOHOCTEH
00IIIeCTBA;

6) IK0JIOrH4eCKOro BOCIIMTAHUSA

AKOJIOTUYECKH I1€JIECOO00Pa3HOTO OTHOIICHUS K TPHUPOAEC KaK HCTOYHHUKY
CYILIECTBOBAHMUS KU3HU Ha 3€MJIE;

NOHUMAaHUSl TJ00aJbHOTO XapakTepa JKOJIOTHYECKUX TMPOOJeM, BIUSHUS
AKOHOMMYECKHUX MTPOILIECCOB HA COCTOSTHUE MTPUPOITHON U COLMATILHOM CPE/Ibl;

OCO3HaHUSI HEOOXOAMMOCTH HCIIOJIb30BAHUS JOCTIKCHUN XUMHUHU JJISI PElICHUs
BOIIPOCOB PAIMOHAIBHOTO MIPUPOJIONIOIb30BAHUS;

AKTUBHOTO HEMPUATUA JCUCTBHUM, NMPUHOCAIIUX BPEI OKPYXKAIOUIEW NPUPOAHOMN
cpene, yMEHHUsS TPOTHO3UPOBATh HEOJArOMPUATHBIE SKOJOTMYECKUE TOCIEACTBUS
NPEANTPUHUMAEMBIX IEMCTBUM U MPEAOTBPALATh UX;

HaJU4usl Pa3BUTOIO HSKOJOTHYECKOTO MBIIUICHHUS, SKOJOTMYECKON KYJIbTYPHI,
OMbITA JESITEIBHOCTU SKOJOTHYECKON HAIMPABICHHOCTH, YMEHHUSI PYKOBOJCTBOBATHCS



UMHU B TIO3HABATEIbHON, KOMMYHUKATUBHOW M COLIMANILHOM MpaKTHUKE, CHOCOOHOCTU U
YMEHUSI aKTUBHO MPOTUBOCTOATH UJE0JIOTHH XeMOpoOuH;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

MHUPOBO33pPEHHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKU U
0OILIECTBEHHOM IPAKTUKH;

MOHUMAaHUS CHeM(PUKH XUMUU KaK HayKH, OCO3HaHUs €€ poyid B (OPMHUPOBAHUU
pPalMOHAIIBHOTO HAYYHOTO MBIIUICHUS, CO3JaHMM IIEJIOCTHOTO IMpeACTaBiIeHUs 00
OKPYXAaIoIlleM MHUpE KaK O €JUHCTBE MPHUPOIbl U YEJIOBEKAa, B MO3HAHUU NPHUPOIHBIX
3aKOHOMEPHOCTEN U pelIeHUU IpOo0JIEM COXPAHEHHSI IPUPOTHOTO PABHOBECUS;

yOEKJIEHHOCTU B 0CO00I 3HAYMMOCTH XMMHUH ISl COBPEMEHHOW LUBHJIM3ALNM: B
e€¢ TYMaHMCTHYECKOW HANpaBJIEHHOCTH W BaXXHOM pOJM B CO3JIaHUU HOBOM 0Oa3bl
MaTepUAIbHON KYJIBTYpbI, B PEHICHUH TJIOOAIBHBIX MPOOJIEM YCTONYMBOTO Pa3BUTHS
YEJIOBEUYECTBA —  CBIPhEBOM, HSHEPreTUYECKOM, MHUIIEBOM ©  AKOJOTHYECKOU
0€30MacHOCTH, B PA3BUTUU MEIULMHBI, 00ECIEUYEHUH YCIOBHM YCHEIIHOTO TpyJa U
HKOJIOTMYECKU KOM(POPTHOM KU3HU KaXA0Tr0 WieHa O0IIeCTBa;

€CTECTBEHHO-HAYYHOM I'PaMOTHOCTH: NOHMMAaHMUsS CYLUIHOCTH METOJOB ITO3HAHMS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIHOCOOHOCTH HCIIOJIb30BATh IOJIydaeMble
3HAHUS JJI aHaJdu3a U OOBACHEHHMS SIBJICHUN OKPYXKAIOIIEr0 MUpPa U MPOUCXOJAIINX B
HEM M3MEHEHUW, YMEHHUs JieJaTh OOOCHOBAaHHBIE 3AKIIOYEHUS HAa OCHOBE HAYYHBIX
(aKkTOB ¥ MMEIOIIMXCS TaHHBIX C LIEJBIO MOJyUYEHUs JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIBHO HCIOJIb30BaTh XUMUYECKUE 3HAHUA JJISl PELICHUS
po0JIeEM B peasIbHBIX KU3HEHHBIX CUTYALMSIX;

MHTEpEeCa K MO3HAHUIO, UCCIIEI0BATEIbCKOMN AEATEIbHOCTH;

TOTOBHOCTH U CITIOCOOHOCTH K HEMPEPHIBHOMY 00pPa30BaHUIO U CaMOOOPa30BaHUIO,
K aKTMBHOMY ITOJIyYEHHUIO HOBBIX 3HAHWW IO XMMHU B COOTBETCTBHM C KM3HEHHBIMHU
MOTPEOHOCTIIMU;

MHTEpeca K OCOOCHHOCTSM TpyAa B Pa3iIMYHbIX cdepax MpoPpecCHOHATBHON
NEATEIIBHOCTH.

METANPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHble Pe3yJbTaTbl OCBOEHUSA MPOrpaMMbl MO XHMHHM Ha YPOBHE
CpeHero o01ero oopa3oBaHus BKIOYAIOT:

3HAYNMBbIE TUISL (dopMupoBaHus MHUPOBO33pPEHUS oOyuarommxcs
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHbIE) OOIIeHAYyYHbIE TMOHATUSA, OTpakarolue
LEJOCTHOCTh HAay4YHOW KapTUHBI MUpa M coenupuKy METOAOB TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEILECTBO, SHEPIHs, SBIICHUE,
MpoLEeCcC, CUCTeMa, HAay4HbIH (DaKT, NPUHIUN, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UCCIIe0BaHKE, HAOTIOACHHE, U3MEPEHHE, SKCIIEPUMEHT U IPYTHUE);



YHUBEpCAJIbHBbIC Yy4yeOHble JeHcTBUS (MTO3HABATEIbHbIE, KOMMYHHUKATHBHEIE,
peryJaTuBHbIE), obecnieunBaromie GopMupoBanue (yHKIIMOHAIBHONM T'PAaMOTHOCTU M
COITMAJILHON KOMIIETEHITMH 00YyYarOITuXC;

CIIOCOOHOCTh O0OYYaIOIIMXCSl MCMHOJIb30BATh OCBOEHHBIE MEXIUCIUIIMHAPHEIE,
MHPOBO33PEHUYECKUEC 3HAHUS U YHHUBEPCAIbHBIC yUeOHBIC IEUCTBHS B TTO3HABATEILHON U
COITMAJILHOM MTPaKTHKE.

MeranpenMeTHbie  pe3yibTaThl  OTpaXalOT  OBJIAQJCHUE  YHHUBEPCATbHBIMHU
y4eOHBIMHU TTO3HABATEILHBIMU, KOMMYHUKATUBHBIMUA U PETYIISITABHBIMU JICHCTBUSMU.

Ilo3naBaTe/ibHbIe YHUBEPCAIbHBIE YUeOHbI€ 1eiiCTBUS

1) 6a30BbIe JIOTHYECKHE IeHCTBUSA:

CaMOCTOSITENIbHO (POPMYITMPOBATh U aKTyaIM3UPOBATh MPOOJIEMy, pacCMaTPUBATh
e€ BCECTOPOHHE;

OTpeneNnsaTh TMeNu JACATEIBbHOCTH, 3a7aBas IapaMeTphl W KPUTEPHH UX
TOCTIKCHHUSI, COOTHOCUTD PE3YJIBTATHI ACATCIBHOCTH C TTIOCTABICHHBIMHA IETISIMU;

UCIIOJI30BATh IPU OCBOCHUHU 3HAHUU MPUEMBI JIOTUYECKOTO MBIIIJICHUS: BBIICISITh
XapaKTepHbIe TPU3HAKK TOHATUH M YCTAHABIMBATH MX B3aMMOCBS3b, HCIOJIb30BaTh
COOTBETCTBYIOIINE MOHATHUSA JUIsl OOBSICHEHUS OTAEIbHBIX (PAKTOB U SIBJICHUM;

BBIOMPATh OCHOBAHUS W KPUTEPHH TSI KIIaCCHU(PUKAINKA BEMIECTB M XUMHUYICCKUAX
peaKuuu;

yCTaHABJIMBATh MPUYNHHO-CJICACTBCHHBIC CBS3H MEXy U3y9acMbIMU SBJICHUSIMU,

CTPOUTH JIOTUYECKUE PACCYKJIEHUS (MHIYKTUBHBIC, ACNYKTUBHBIC, [0 aHAJIOTHUN),
BBISIBIIATh 3aKOHOMEPHOCTH ¥ TIPOTUBOPEYHSI B PAacCMAaTPUBACMBIX  SIBIICHUSX,
(hOpMYIUPOBATH BBIBOJIBI M 3aKTIOUCHUS;

MPUMEHATh B TIPOIIECCE TO3HAHUS HCIIOJIB3YeMbIe B XHUMHU CHMBOJIMYCCKHEC
(3HaKOBBIC) MOJIETH, MPEOOPA30BBHIBATH MOJICIbHBIC MPEICTABICHUS — XHUMHYECKUUN
3HAaK (CHMMBOJI) 2JIEMEHTa, XUMHUYEcKasi popMyJia, ypaBHECHHE XUMUYECKON peaKinu —
MpU  pEIIeHWH YyYeOHBIX ITO3HABATCIBHBIX M MPAKTHYCCKUX 3a7ad, PUMEHSTH
Ha3BaHHBIC MOJIEIbHBIC TPEACTABICHUS [JIs BBISBICHUS XapaKTEPHBIX IPU3HAKOB
M3Y4aeMbIX BEIIECTB U XUMUYECKUX PEaAKITUH.

2) 6a3oBbIe HCCIeA0BATEIbCKIE TeiiCTBHS:

BJQJI€Th OCHOBAaMH METOJOB HAYYHOTO TIO3HAHUS BEHIECTB U XHUMHYECKUX
peaKkuu;

dbopMyIUpoBaTh MENM W 3aJlaud UCCIICIOBAHMS, UCIIOIb30BaTh MOCTABJICHHbBIC U
CaMOCTOSTENEHO C(HOPMYITUPOBAaHHBIE BOTPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUS H
OCHOBBI JUIsi (POPMHUPOBAHUS TUIIOTE3bI O MPOBEPKE MPABUIHLHOCTH BBICKA3BIBAEMBIX
CYXKICHUM;

BJIQJCTh HABBIKAMH  CAMOCTOSTEILHOTO  IUIAHUPOBAHWS WM TIPOBEICHHUS
YYCHHYECKUX JKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOIIOIaTh 3a XOJIOM
mpoiiecca, CaMOCTOATENIBFHO MPOTHO3UPOBATH €r0  pe3yibTaT, (HOpMYJIHUpPOBATH



000011IeHUsI U BBIBOABI OTHOCHUTEIBHO JIOCTOBEPHOCTU PE3YJIbTATOB HCCIEAOBAHMS,
COCTaBJISITh OOOCHOBAHHBINM OTYET O MPOJEIaHHON padoTe;

npuoOpeTaTb  ONBIT  YYEHWYECKOM  HCCIIEOBATEIbCKOM U IPOEKTHOU
JESITEIbHOCTH, MPOSIBIATH CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY ITOUCKY
METO/IOB PELICHUS IPAKTUYECKUX 3a7a4, IPUMEHEHUIO PA3IMYHBIX METOJIOB O3HAHUS.

3) paboTa ¢ uHpopmManmeii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX MCTOYHHKAX MH(pOpMaluu (HaAydyHO-TIOMYJIsipHas
JUTEpaTypa XMMHUYECKOIO COJAEpKaHUs, CIPaBOUYHbIE MOcoOus, pecypcbl MHTepHETa),
aHAJIM3UPOBATh UH(DOPMAILIMIO PA3TUYHBIX BUIOB U (OPM MPEACTABICHUS, KPUTHUECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HETPOTHBOPEUYNUBOCTH;

(bopMyIHpPOBATH 3aIIPOCH] U MIPUMEHSTH Pa3TUYHbIE METObI MPU MOUCKE U 0TOOpE
uH(pOopMaIi, HEOOXOIUMOM JIJIsl BHITIOJIHEHUS YU€OHBIX 3a71a4 OMPEIeIEHHOTO TUTIA;

npuoOpeTaTh  ONBIT  HUCHOJIb30BaHUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHI U Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTHUMAJIbHYIO (hOpMY IpPEICTaBICHHUS HHPOpPMAIUU
(cxembl, rpaduKy, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAY4YHBIH A3BIK B KAayeCTBE CPEJACTBA IpU pabOTE C XUMUYECKOU
uH(popManuen: IPUMEHATh MEKIIPEAMETHBIE ((PU3NYECKHE U MAaTEMaTHUYECKUE) 3HAKU U
CUMBOJIBIL, (HOPMYJIBI, a00pEBUATYPBI, HOMEHKIIATYPY;

MCII0JIb30BaTh 3HAKOBO-CUMBOJIMYECKHUE CPEACTBA HATJITHOCTH.

KoMMyHHKaTHBHBIE YHHBEpPCAJbHbIC y4eOHbIe JeHCTBHSA:

3aJ1aBaTh BOMPOCHI IO CYLIECTBY 00CYk/1aeMOM TEMbI B XOJ€ TUAJIOTa U/ UK
JUCKYCCHH, BBICKA3bIBaTh UJIEH, (POPMYIUPOBATH CBOU MPEAJIOKEHUS OTHOCUTEIBHO
BBIIIOJIHEHHUSI TIPEUIOKEHHON 3a1a4H;

BBICTYIIaTh C MPE3EHTAlMENl pe3yJIbTaTOB I103HABATEIBHOW JI€ATEIBHOCTH,
MOJIYYEHHBIX CaMOCTOSITEJIbHO MJIM COBMECTHO CO CBEPCTHUKAMM TPHU BBINOJHEHUU
XUMHUYECKOTO 3KCIEPUMEHTa, MPAKTUYECKOHM padOThl MO HCCIAEHOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peaju3aluy yueOHOro MmpoekTa, U (GopMyJIUpOBaTh BBIBOJBI IO
pe3ynbTaTaM IpPOBEAEHHBIX HCCIEAOBAHMM NYTEM COIJIAaCOBaHUS IO3HLIHMA B XOJI€
00CyXeHUsI 1 OOMEHa MHEHHUSIMHU.

PeryisiTuBHBIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBHSA:

CaMOCTOSATENIbHO  ITUIAHMPOBAaTh W OCYUIECTBJSTH CBOIO  ITO3HABATENIbHYIO
NEeATENbHOCTh, OINpenensss €€ Lend MW 3aJa4d, KOHTPOJIMPOBAaTH M IO Mepe
HEOOXOAMMOCTH  KOPPEKTUPOBATh  MpPEIJaraéMblii  alTOPUTM  JEHCTBUN  TIPHU
BBINIOJIHEHMH  Y4YEOHBIX M  MCCIENOBATEIbCKUX  3ajay, BbIOMpaTh HaumbOoJee
3¢ PexTUBHBIN CIOCOO UX pEeUICHUs ¢ YYETOM MOJIYYEHHS] HOBBIX 3HAHUM O BEILIECTBAX U
XUMHUYECKUX PEAKIIHIX;



OCYILECTBJISITh CAaMOKOHTPOJIb JICITEJIBHOCTH Ha OCHOBE CaMOAaHAIW3a W
CaMOOLIEHKH.

HNPEIMETHBIE PE3YJIBTATDBI

[IpeameTHBIC PE3yNBTaTBl OCBOCHHSI MPOTPAMMBI 10 XWMHH Ha yriayOn&éHHOM
YpPOBHE Ha ypOBHE CpPEIHEro o0Imero oOpa3oBaHMS BKIIOYAIOT CHENU(UUecKue s
y4eOHOTO TpeaMeTra «XHUMHUs HaydyHble 3HAHHUS, YMEHHUS M CIOCOOBI JIEUCTBHM 10O
OCBOCHMIO, HMHTEpIpPETAlMd M MpeoOpa3oBaHUIO 3HAHWM, BHIBI JESITEIBHOCTH TIO
MOJTYYEHHUIO HOBOTO 3HAHUS Y IPUMEHECHHIO 3HAHUM B PA3JIMUHBIX YUEOHBIX CUTYalIMSX,
a TaK)K€ B pEaJbHbIX KU3HEHHBIX CUTYallUsIX, CBSA3aHHBIX ¢ XuMueh. B mporpamme mo
XUMUHU MPEIMETHBIEC PE3YJIbTATHI MIPEJCTABIICHBI 10 TOJIaM U3y4YCHUSI.

10 KUIIACC

[IpenMeTHbIE pe3yabpTaThl OCBOEHUS Kypca « OpraHuyecKas XuMush» OTpaXkaroT:

c(hOpMHUPOBAHHOCTH MPEACTABICHUN: O MECTE U 3HAYEHUM OPTraHUYECKOU XUMUU B
CHUCTEME EeCTECTBEHHBIX HayK U €€ poJii B OOECIEUCHHH YCTOMYMBOIO pPa3BUTHUSA
YeJIOBEUECTBA B PEHICHUH MPOOJIEM HKOJIOTHYECKOM, IHEPreTUYECKON U MHUIIEBON
0€e30MacHOCTH, B Pa3BUTHUM MEAMIIMHBI, CO3JaHUM HOBBIX MaTEPHUAJIOB, HOBBIX
MCTOYHMKOB DJHEPrUM, B OOECIEUECHUU PAHUOHAIBHOTO MPHUPOONOIL30BAHUS, B
(hopMUpPOBaHUM MHUPOBO33PEHUS U OOIIEH KYJIbTYphl YEJIOBEKA, a TAKXKE IKOJIOTHYECKU
000CHOBAaHHOTO OTHOIIICHUS K CBOEMY 37I0POBbIO U MIPUPOJTHOU CPEIE;

BJIAJICHUE CUCTEMOM XUMUYECKUX 3HAHUH, KOTOpast BKJIFOYAET:
OCHOBOTIOJIATAIOIINE TOHATUS — XUMHUYECKUH DJIEMEHT, aTOM, SIAPO U 3JIEKTPOHHAs
o0oJiouka aroma, S-, p-, d-aToMHBIC OpPOUTAIM, OCHOBHOEC M BO30Y)KJIEHHOE COCTOSIHUS
aTomMa, TUOpUAM3ALMS aTOMHBIX OpOUTalie, WOH, MOJIEKYJa, BaJEHTHOCTb,
AIEKTPOOTPUILIATEILHOCTh, CTENIEHb OKHCIEHUS, XUMUUYECKasi CBSI3b, MOJIb, MOJISIpHAs
Macca, MOJIAPHBINM 00BEM, YIIIEPONHBIN CKeleT, (DyHKIMOHANbHAs TPYIINa, paJuKall,
CTpYKTypHBbIe (opMymbl (pa3BEPHYTHIE, COKpAIIEHHBIC, CKEJETHBIC), HN30MEPUS
CTPYKTypHasi M TIPOCTpPAHCTBEHHas (FeoMETpUYECKas, ONTUYEeCKas), H30MEPHI,
TOMOJIOTUYECKUM s, TOMOJIOTH, YTJEBOJOPOJIbI, KHUCIOPOA- U a30TCOAECpPKAIINEC
OpPraHUYECKUE  COCOUHEHHUS,  MOHOMEp, NOJMMEP,  CTPYKTYPHOE  3BEHO,
BBICOKOMOJICKYJISIPHBIE COEMHEHUS; TEOpUU, 3aKOHbI (mepuoaundeckuii 3axkoH J[. W.
MeHnneneeBa, Teopusi CTPOCHHUS OpraHuueckux BemiecTB A. M. BytiepoBa, 3akoH
COXpPAaHEHHUS MAcChl BEIECTB, 3aKOH COXPaHEHUsS U TMPEBPAICHUS DSHEPrUU MpU
XUMUYECKUX  PEaKIUsx), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUM  SI3BIK  XHUMHH,
MHPOBO33PEHUYECKUE 3HAHMS, JICKAIIUE B OCHOBE [OHMMAaHUA MPUYUHHOCTH U
CUCTEMHOCTH XHMUYECKHX SIBJICHUW;, NPEACTABICHUS O MEXaHU3MaX XHUMHUYECKHUX
peakiui, TepMOJIMHAMUYECKUX U KMHETUYECKUX 3aKOHOMEPHOCTSIX HUX MPOTEKaHUs, O
B3aMMHOM BJIMSHUM aTOMOB W TpYNN aTOMOB B MOJIEKYJaX (MHIYKTUBHBIA U
Me30oMepHbI 3¢ dexThl, opuentantsl | u |l poma); dakromornueckue cBeneHUS O
CBOMCTBax, COCTaBe, TMOJYyYeHUH U OE30MaCHOM WCIOJb30BAHUN  BAKHEUIIINX



OpraHUYEeCKUX BEIIECTB B ObITY M MPAKTHUYECKOW AEATEIbHOCTH YEJIOBEKa, OOIIMX
HAy4YHbIX MPUHIUIIAX XHMHYECKOTO0 TMPOU3BOJCTBA (Ha MpUMEpe IPOU3BOJCTBA
MeTaHoJa, iepepaboTku HeTH);

chOpPMUPOBAHHOCTh yMEHMI: BBISIBIATH XapaKTEpHbIC MPHU3HAKUA TOHSATHH,
YCTaHABIMBAaTh HUX B3aUMOCBS3b, HCIIOJIb30BAaTh COOTBETCTBYIOLIME TIOHATHUS MNpHU
ONMCAaHUU COCTaBa, CTPOCHUS U CBOMCTB OPraHUYECKUX COCTUHEHMIA;

c(hOpMHUPOBAHHOCTh YMEHMUIA:

HCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY JUISl COCTABJICHHS MOJIEKYJSIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX M CKENETHBIX) (HOPMYNT OpraHUYECKHX
BEILECTB;

COCTaBIIATb YPAaBHEHUSA XHWMHYECKUX PEAKIMH U PACKpbIBaTh HMX CYIIHOCTD:
OKHCIIUTEIbHO-BOCCTAHOBUTEBHBIX PEAKINN MOCPECTBOM COCTABJIEHUS AJIEKTPOHHOTO
OanaHca 3TUX pEaKIUM, peaklii HOHHOTO OOMEHa MyTEM COCTABJICHHS UX TOJIHBIX U
COKpaIIEHHBIX MOHHBIX YPABHEHUI;

W3rOTaBIIMBaTh MOJEIN MOJIEKYJ OPraHUYECKUX BEIIECTB I WILTIOCTPALUU UX
XUMHUYECKOTO U IPOCTPAHCTBEHHOT'O CTPOEHUS;

c(OPMUPOBAHHOCTh YMEHUMW: YCTAHABIWBATH MPUHAJICKHOCTh H3YyUYEHHBIX
OpraHUYECKUX BEIIECTB MO UX COCTAaBY U CTPOCHUIO K ONPEACIEHHOMY KJaccy/Tpyme
COCTMHEHHM, JaBaTh UM Ha3BaHUS Mo cucreMatudeckord HomeHknatype (IUPAC) u
MIPUBOJIUTh TPUBHUAIBHBIE HA3BaHUA [JIsl OTACIBHBIX MPEIACTABUTEIECH OpPraHUuYECKUX
BEUIECTB  (TWJIEH, AaUEeTWIEH, TOJYyoJd, TIJIMLUEPUH, OSTWICHIVIUKOIb, (EHOI,
(dbopmanbierus, aueTandbAeTu/l, aleTOH, MYpaBbHHAs KHUCJIOTA, YKCYCHas KHUCJOTa,
CTEapUHOBAas, OJICMHOBAasA, MNAJIbMUTHUHOBAS KHCIOTHI, TJMIMH, alaHUH, MajiabTo3a,
(bpyKTO3a, aHWJIUH, JUBUHUJI, U30TPEH, XJIOPOIIPEH, CTUPOJI U JPYTHE);

c(OPMUPOBAHHOCTh YMEHHUS OINPENEIATh BUJ XUMUUECKON CBSI3U B OPTraHUYECKUX
COEIMHEHUX (KOBAJICHTHAsl U HOHHAs CBAA3b, G- U M-CBSA3b, BOJOPOIHAS CBS3b);

c(OPMUPOBAHHOCTh YMEHHSI MPUMEHSTH IOJOKEHUS TEOPUH  CTPOCHHUS
opranuueckux BemniectB A. M. BbytnepoBa mjisi 0OBSICHEHHsS] 3aBUCUMOCTH CBOICTB
BEILIECTB OT UX COCTaBa U CTPOEHUS;

c(OpPMUPOBAHHOCTh YMEHHMI XapaKTepHU30BaTh COCTaB, CTPOEHUE, (PU3UUECKHE U
XUMHYECKUE CBOMCTBA TUIUYHBIX MPEICTABUTENEH PA3IMUYHBIX KJIACCOB OPraHUYECKHUX
BEILECTB: AJKAHOB, IMKJIOAJIKAHOB, AJKEHOB, AJIKaJMEHOB, AJIKWHOB, ApOMATUYECKUX
YTJI€BOJOPO/IOB, CIUPTOB, AJIbIACTUIIOB, KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTHIX U
CIIOKHBIX 3(UPOB, KUPOB, HUTPOCOCAMHEHUNW U aMHHOB, aMHHOKHCIOT, OEJIKOB,
YIIeBOAOB (MOHO-, M- M IOJIMCAXapPUIOB), WUIHOCTPUPOBATH T'€HETHYECKYIO CBSI3b
MEXIy HUMH  YpPaBHEHUSMH  COOTBETCTBYIOIIMX  XHMHUYECKHX  peaKkluil ¢
MCIIOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMHUPOBAHHOCTh YMEHUS MOJATBEPKAaTh HA KOHKPETHBIX MPUMEpPAX XapakTep
3aBHCHUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPraHUYECKUX COCAMHEHUN OT KPATHOCTH U



THIa KOBAJIEHTHOM CBSI3U (G- U M-CBA3M), B3AMMHOT'O BJIUSIHUSI aTOMOB UM T'PYII aTOMOB
B MOJIEKYJIaX;

c(hOPMHUPOBAHHOCTh YMEHHUS XapaKTepU30BaTh HCTOYHHUKU YIJIEBOJIOPOHOTO
ChIpbsl (HE(TH, MPUPOAHBIN Tra3, yroib), CIOCOOBI €ro MepepadOTKH U MPAKTHYECKOEe
MIPUMEHEHUE TTPOIYKTOB MEPEepadOTKH;

c(OPMHUPOBAHHOCTh BJIAJCHHUS CHUCTEMOW 3HAHUA O €CTECTBEHHO-HAYYHBIX
METO/IaX TIO3HAHMS — HAOMIOJACHUU, W3MEPEHUU, MOJCIUPOBAHUM, DKCIEPUMEHTE
(peaJIbHOM M MBICJICHHOM) 1 YMEHUSI IPUMEHSITh 3TU 3HAHUS;

c(hOpPMHUPOBAHHOCTh YMEHHUS TPHUMEHSITH OCHOBHBIC ONEPAIMH MBICIATEIHLHOM
ACSTENIbHOCTY — AaHaJllu3 W CHUHTE3, CpaBHEHHE, 0000IIeHHe, CHCTeMaTHU3alNIo,
BBISIBJICHUE TMPUYMHHO-CIIECJCTBEHHBIX CBS3€H — JUIsl W3Y4YEHUSI CBOMCTB BEILECTB U
XUMHUYECKUX PEaKInii;

c(hOpPMHUPOBAHHOCTh YMEHHMI: BBISBIISITh B3aUMOCBSI3b XUMHMUECKHUX 3HAHUU C
MOHATUSIMU U TIPEJCTABICHUSIMU JPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB JJis OoJiee
OCO3HAHHOTO0 MOHMMAaHUS CYUIHOCTM MAaTE€pUAIbHOTO €JIMHCTBA MHpPA, HUCIOJIb30BaTh
CUCTEMHBIC 3HAHUS O OPraHWYECKOW XUMHH JJIsi OOBSICHEHUS U TPOTHO3UPOBAHMS
SABJIEHUI, UMEIOIIIUX €CTECTBEHHO-HAYYHYIO IPUPOLY;

c(hOpPMHUPOBAHHOCTh YMEHUM: MPOBOAUTH PACUETHI MO0 XUMHUYECKUM (PopMysaM U
YpaBHEHUSIM XUMHUUYECKUX PEaKIUi ¢ UCIOJIb30BaHMEM (PU3MYECKUX BEJIMYMH (Macca,
00BEM Ta30B, KOJIMYECTBO BEIIECTBA), XapAKTEPU3YIOIIHUX BEIIECTBA C KOJIUYECTBEHHON
CTOPOHBI: PACUEThI MO0 HAXOXJICHUI0 XUMHUYECKOU (POPMYIIbl BEIIECTBA MO M3BECTHBIM
MAaCCOBBIM JIOJIIM XMMHUYECKHX DJEMEHTOB, MPOJYKTaM CropaHusi, IUIOTHOCTHU
ra3zo000pa3HbIX BEIIECTB;

c(hOpPMHUPOBAHHOCTh YMEHUMN: MPOTHO3UPOBATH, AHAIU3UPOBATH U OLICHUBATH C
MTO3HITMH AKOJOTHMYECKON O€30MacCHOCTH TOCEACTBHS OBITOBOM M MPOM3BOJACTBEHHOM
JESITETPHOCTH YEJIOBEKAa, CBS3aHHOW C TMepepabOTKOW BEIIECTB, WCIOJIb30BATh
MOJYYCHHbIC 3HAHUA JJI TMPUHATUS TPAMOTHBIX PEIICHHH MNpoOJeM B CUTyalUSX,
CBSI3aHHBIX C XUMUECH;

c(hOPMUPOBAHHOCTh YMEHHI: CaMOCTOSITENIBHO IUIAHUPOBATH M TMPOBOJUTH
XUMUYECKUN IKCIEPUMEHT (TIOJIyYeHHE U U3y4YeHHE CBOMCTB OPraHUYECKHX BEIIECTB,
KaueCTBEHHbIC PEAKIMU YTJIEBOJIOPOJIOB PA3JIMYHBIX KJIACCOB M KHUCIOPOACOAEPKAIINX
OpraHUYECKUX BEIIECTB, PEIICHHWE DKCIEePUMEHTAIBHBIX 3aJay [0 Paclo3HABAHUIO
OpPraHUYeCKUX BEIECTB) C COONIOJIEHHEM TIpaBUJl 0E€30MacHOro OOpallleHus ¢
BEIIIECTBAMH M JIAOOPATOPHBIM 00OpYyAOBaHHEM, (POPMYITHPOBATH II€]Ib UCCICTOBAHUS,
MPEACTABISATh B Pa3IMUHON (PopMe pe3ynbTaThl JKCIIEPUMEHTA, aHAJIU3UPOBATH U
OIICHUBATh UX JIOCTOBEPHOCTb;

c(hOpMHUPOBAHHOCTh YMEHHUIA:



coON0/IaTh TMpaBuja SKOJOTUYECKH 11eJ1IeCO00pa3HOro MOBEACHUS B OBITY H
TPYIAOBOM JEATEIBHOCTH B ILENSAX COXPAHECHHS CBOETO 3[0POBBS, OKPYXKarOILIEH
IPUPOJIHON CPENBI U TIOCTUKEHHS €€ YCTOUUUBOTO Pa3BUTHS;

OCO3HAaBAaTh OIMACHOCTb TOKCHUYECKOTO JCWCTBUS HA JKUBBIE OPraHU3MBbI
ONPEAECIEHHBIX OPTaHUYECKUX BEMIECTB, NOHMMAs cMbICI nokasarens [1J1K;

aHAIM3UPOBATh 1IE€JIECOO0PA3HOCTh MPUMEHEHUSI OPraHMYeCKUX BEIIECTB B
IIPOMBIIIICHHOCTH U B OBITY C TOUKHU 3PEHUSI COOTHOIICHUS PUCK-TIONb3a;

c(hOPMHUPOBAHHOCTh  YMEHHUH:  OCYIIECTBISATH  II€JICHANIPABICHHBIA  ITOWCK
XUMUYECKON WH(OpPMAIMU B Pa3IMYHBIX HCTOYHMKAX (Hay4dHass U y4eOHO-Hay4dHas
JauTepaTypa, cpeicTtBa maccoBod uH(opmanmu, MHTEpHET M Apyrue), KpUTUUECKH
aHAJIM3UPOBaTh XMMHUYECKYI0 WH(pOpMaiuio, nepepadbarbiBath €€ M HCIOJIb30BaTh B
COOTBETCTBHHM C IMOCTABJICHHON y4eOHOMU 3a/1aueil.

11 KJIACC

[IpenMeTHble pe3ysbTaThl OCBOCHHS Kypca «OOIias U HEOpraHUuecKas XUMUS
OTpaXKaroT:

c(OPMHUPOBAHHOCTh  MPEJACTABICHUI: O MaTEepUaJIbHOM €IUHCTBE MHUDA,
3aKOHOMEPHOCTSAX U MO3HABAEMOCTH SIBJICHUM MPUPOJBI, O MECTE U 3HAYECHUU XUMUU B
CHUCTEME €CTECTBEHHBIX HayK U €€ poJiM B OOECHEUYCHUU YCTOWUMBOTO Pa3BUTHS, B
pelieHud MpoOJIEM HSKOJIOTUYECKOU, HPHEPreTHYECKOM W THUIIEBOW OE€30MacHOCTH, B
Pa3sBUTUM MEIULIUHBI, CO3JaHUU HOBBIX MAaTEPUAJIOB, HOBBIX MCTOYHHUKOB 3HEPIUH, B
oOecrieueHun palMOHAIBHOIO IIPUPOAOIIOIB30BaHNUS, B dbopmHpoBaHUU
MUPOBO33pPEHUS U 00IIEeH KyJbTYphl YEJIOBEKA, a TAKXKE IKOJIOTMYECKH 0OOCHOBAHHOTO
OTHOUIIEHHUS K CBOEMY 3JI0POBBIO U IPUPOAHOM CPENE;

BJIAJICHUE CHUCTEMOU XUMHUYECKUX 3HAHMW, KOTOpas BKJIFOYAET:
OCHOBOIIOJIArarOIIMe MOHATUS — XMMUYECKUM DJIEMEHT, aTOM, SIAPO aTOMa, U30TOIIbI,
3JIEKTPOHHAs 000JI0UKa aToMa, S-, P-, d-aToMHBIEC OPOUTAITH, OCHOBHOE U BO30YKIEHHOE
COCTOSIHUSI aToMa, THOpUAM3allUsl ATOMHBIX OpOUTAaJIeid, MOH, MOJIEKYJIa, BaJ€HTHOCTb,
AIEKTPOOTPULIATEILHOCTh, CTENEHb OKHUCJICHHUS, XUMHUYECKash CBsA3b (KOBaJICHTHas,
MOHHAsl, METAJUIMYECKasi, BOJOPOJHAs), KpUCTAJUIMYECKash peméTka, XUMHYecKas
peaKkuusi, pacTBOpP, AIEKTPOJUTHI, HEIIEKTPOIUTHI, IEKTPOJIUTUUECKAS AUCCOLHALMS,
CTENEHb JUCCOLMAlMK, BOAOPOJHBIM I0KA3aTellb, OKHUCIHUTENb, BOCCTAHOBUTEID,
TETI0BOM 3(PHEeKT XUMUUECKOIN peakiii, CKOPOCTh XUMHUECKON peakiuu, XUMHUYECKOe
paBHOBECHE; TEOPUM M 3aKOHBl (TEOpHUSl DJIEKTPOIUTHYECKOU  JTUCCOIMALINH,
nepuoanueckui 3akoH J[.M. MenaeneeBa, 3aKOH COXpPaHEHHS MACChl BEIIECTB, 3aKOH
COXPAaHEHHS M MPEBPAILLICHUS SHEPTUU MPU XUMUUYECKUX PEAKLHUIX, 3aKOH MOCTOSHCTBA
COCTaBa BEILECTB, 3aKOH JIEHCTBYIOIIUX MAaCC), 3aKOHOMEPHOCTH, CUMBOJIMUECKUH SI3bIK
XUMHWHU, MUPOBO33PEHUYECKUE 3HAHUS, JICKAIINE B OCHOBE NMOHMMAHUSI MPUYUHHOCTHU U
CUCTEMHOCTH XHWMHWYECKUX SBJICHHUI; COBPEMEHHBIE MPEACTABICHUA O CTPOCHUU
BEIIECTBA HA AaTOMHOM, HWOHHO-MOJIEKYJISIPHOM M HAAMOJEKYJSIPHOM YPOBHSX;



OPEACTABICHUS O MEXaHW3Max XHMHUYECKMX pPEaKklud, TEPMOJAUHAMUYECKUX U
KMHETUYECKNX 3aKOHOMEPHOCTAX HX IMPOTEKAHUS, O XHMHUYECKOM pPaBHOBECHUH,
pacTBOpax M MJUCHEPCHBIX CHUCTEMax; (PaKTOJOTMYECKUE CBEJCHUS O CBOMCTBAX,
cocTaBe, MOJyYeHWH U OE30MacCHOM HCMOJIb30BAaHUM BAKHEUIIUX HEOPTraHUYECKHX
BEHIECTB B OBITY M TNPAKTHUUECKON JEATEIBHOCTH YENOBEKa, OOIIUX HayIHBIX
NPUHIUINAX XUMAYECKOTO ITPOU3BO/ICTBA;

c(OPMHUPOBAHHOCTh YMEHMU: BBISBIATH XapaKTEpHbIC TMPU3HAKUA TIOHITHI,
YCTaHABIMBAaTh MX B3aUMOCBS3b, HCIIOJNb30BATh COOTBETCTBYIOIIME MOHSTHS IpHU
ONKMCAaHUN HEOPTAHUYECKUX BEIIECTB U UX MPEBPALLCHU;

cOpPMUPOBAHHOCTh YMEHHS HCIIOJNBb30BaTh XHUMUYECKYI0 CHUMBOJIUKY JUIS
cocTaByieHHs (POPMYJT BEIIECTB U YPAaBHEHUN XUMHUYECKUX PEAKIUH, CHCTEMATUYECKYIO
HomeHknatypy (IUPAC) u TpuBranbHble Ha3BaHUS OT/ICIIbHBIX BEIICCTB;

c()OPMHUPOBAHHOCTh YMEHHUS OIPEAENSATh BaJE€HTHOCTb M CTENEHb OKHCIICHUS
XUMUYECKUX DJJIEMEHTOB B COEIWHEHUAX, BHJl XUMHUYECKOH CBA3M (KOBaJIEHTHa,
MOHHAs, METAJUIMUECKasi, BOJOPOJIHAS), TUIl KPUCTAIMYECKON PEIIETKN KOHKPETHOTO
BEILIECTBA;

c(OPMUPOBAHHOCTh YMEHMSI OOBSACHATH 3aBUCUMOCTb CBOMCTB BELIECTB OT BHJA
XUMUYECKON CBSI3M M THUIA KPUCTAUIMYECKOW pEmETKH, OOMEHHBIM M JIOHOPHO-
AKLENTOPHBIA MEXaHU3Mbl 00Pa30BAHMS KOBAJICHTHOW CBSI3U;

c(OpPMUPOBAHHOCTh YMEHUM: KJIaCCU(ULUPOBATH: HEOPTaHUYECKHUE BEIIECTBA I10
UX COCTaBy, XMMMYECKHE PEAKIMM [0 Pa3IMYHbIM MpU3HAKaAM (YUCIY M COCTaBy
pearupyromux BELIECTB, TEIUIOBOMY J((EeKTy peakuuu, H3MEHEHHIO CTeleHen
OKUCJIEHUS  DJIEMEHTOB, OOpaTUMOCTH, YYacTUIO KaTalu3aTtopa W  Jpyrue);
CaMOCTOSTENIbHO BbIOMpPATh OCHOBAHUS U KPUTEPUU Ui KIaCCU(PUKALMKU H3y4aeMbIX
BEILIECTB U XUMUYECKUX PEAKIIUI;

c(OpPMUPOBAHHOCTh YMEHHS PacKphIBaThb CMBIC] Nepuoanyeckoro 3akona Jl. M.
MenneneeBa M JIEMOHCTPUPOBATH €r0 CHUCTEMATHU3UPYIOLLYIO, OOBSCHUTEIBHYIO U
MPOTHOCTUYECKYIO (PYHKIIUU;

c(OPMUPOBAHHOCTh YMEHUI: XapaKTEepU30BaTh NEKTPOHHOE CTPOECHHE aTOMOB U
MOHOB XUMHYECKHX 3JEMEHTOB IEpPBOro—4eTBEPTOro mnepuoaos Ilepumonnueckoi
cucrembl J[.MI. MenzgeneeBa, HCHONB3YysS TOHATHSA <«OHEPIETUYECKUE YPOBHWY,
(QHEPreTUYECKHE TMOIypOBHM», «S-, [P-, d-aToOMHBIE OpOWTAaIM», «OCHOBHOE W
BO30Y)X/IEHHOE DHEPreTHMUECKHE COCTOSHUSI aTOMa»; OOBICHATH 3aKOHOMEPHOCTHU
U3MEHEHUSI CBOWCTB XUMHUYECKHMX OJJIEMEHTOB M HX COEAUHEHUN 10 IEpUoJaM |
rpynnam llepuonumueckon cucremsr [[. WM. MenneneeBa, BaJ€HTHbIE BO3MOKHOCTHU
aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHHS X 3IEKTPOHHBIX 000JIOUEK;

c(hOpMHUPOBAHHOCTh YMEHUM: XapaKTEepHU30BaTh (OMHUCHIBATH) OOIINE XUMUYECKUE
CBOKCTBA BEILECTB PA3JIMYHBIX KIJIACCOB, MOATBEPKIAATh CYILIECTBOBAHUE TE€HETUUECKOU



CBA3M  MEXKJYy  HEOPraHMYeCKMMM  BEUIECTBAMU C  TOMOIIBIO  ypaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEaKIUH;

chOPMUPOBAHHOCTh ~ yYMEHHUS  PACKPBIBaTh  CYIIHOCTb:  OKHCJIHUTEIbHO-
BOCCTAaHOBUTEJBHBIX PEAKIUI MOCPEICTBOM COCTABJICHHUS AJIEKTPOHHOTO OajaHca dTUX
pEeaKInii; peakuii HOHHOTO OOMEHa MyTEM COCTABJICHHUS UX TOJHBIX U COKPAIIEHHBIX
MOHHBIX YpPaBHEHMI;, peakIUil TUIpOoJn3a; peakluil KomIuiekcooOpa3zoBaHusa (Ha
npuUMepe rUAPOKCOKOMITIIEKCOB LIMHKA U aTFOMUHUS);

chOPMHUPOBAHHOCTh  yMEHHUS  OOBSCHITH  3aKOHOMEPHOCTH  TPOTEKAHUS
XUMUYECKUX PEAKIUH C Y4E€TOM HX DHEPreTHUYECKHX XapaKTEPUCTHK, XapaKTep
W3MEHEHUSI CKOPOCTH XUMHUUYECKON PEAKIIMKA B 3aBUCUMOCTH OT Pa3JINYHBIX (DAKTOPOB, a
TaK)KE€ XapaKTep CMEIICHHs XUMHUYECKOTO PAaBHOBECHUS TIOJI BIMSHUEM BHEIIHHUX
Bo3aeiicTBui (puHuun Jle [latense);

c(hOpMHPOBAHHOCTh YMEHHS XapaKTEPHU30BaTh XUMUUYECKHUE PEAKIINH, JICKAIINC B
OCHOBE TPOMBIIIUICHHOTO TOJYyYEHUS CEPHOW KHCJIOTHI, aMMHaKa, OOIIHe HaydHbIE
MIPUHITUTIBI XUMUYECKUX MIPOU3BOJICTB; 1[EJIECO00Pa3HOCTh IpUMEHEHUS
HEOPTraHWYECKUX BEIIECTB B MPOMBIIIJICHHOCTH U B OBITY C TOUYKHU 3PEHUSI COOTHOIICHUS
PHUCK-TIONH3;

c(hOpMHPOBAHHOCTH BIIAJICHUS CHCTEMOHN 3HAHHWKM O METOJaX HAYYHOTO MO3HAHUS
SBJICHMA TIPUPOABI — HAOMIOCHWe, HW3MEPCHHE, MOICIUPOBAHUE, IKCIICPUMEHT
(peanbHBIi W MBICIICHHBIN), HCIHOJB3YeMbIX B €CTECTBCHHBIX HAyKax, YMEHHS
MPUMEHSATh 3TU 3HAHUSA TPU DKCIEPUMEHTAIBHOM HCCIECIOBAHUN BEIIECTB W IS
OOBSCHCHHUSI XMMHYECKHX SIBJICHWHA, WMCIOIIMX MECTO B TMPHUPOJE, MPAKTHUECKON
JESATETLHOCTH YEJI0OBEKa U B TIOBCEAHEBHOM JKU3HU;

c(OPMHPOBAHHOCTh YMEHHUS BBISBIATH B3aWMOCBS3b XHWMHUYECKHX 3HAHUH C
MOHSATUSIMU U TIPEICTABIICHUSIMU JIPYTUX €CTECTBEHHO-HAYUYHBIX MPEIMETOB MJisi OoJiee
OCO3HAHHOTO MOHWMAaHMS MAaTEPUATLHOTO €IMHCTBA MUDPA;

c(hOPMHUPOBAHHOCTh YMEHHS TPOBOAUTH PACUYETBI: ¢ MCIOJIb30BAaHUEM TIOHSTHHA
«MaccoBasi TIOJI BEIIECTBA B PAcTBOpPE» M «MOJSpHas KOHICHTPAIUS»; MAacChl
BEIIIECTBA WJIM 00bEMA raza Mo W3BECTHOMY KOJUYECTBY BEIIECTBA, MACCe WM 00BEMY
OJIHOTO M3 YYaCTBYIOIIHUX B PEAKIIUHU BEIIECTB; TEIUIOBOTO 3P eKTa peakiuu; 3HaUCHUS
BOJIOPOJIHOTO TIOKAa3aTelisi PacTBOPOB KHUCIOT W IIEJIOYed C HM3BECTHOW CTETEHBIO
JTUCCOIMaInM; Macchl (00bEéMa, KOJIMUECTBA BEILIECTBA) MPOIYKTa PEaKIUU, €CIU OJHO
M3 HMCXOJHBIX BELIECTB JAHO B BHUJE PAacTBOpa C OINPEAECIEHHOM MACCOBOM HOJIEU
PacTBOPEHHOTO BEIIECTBA WM JIaHO B HM30OBITKE (MMEET MPUMECH); JOJIM BBIXOJa
MPOJIyKTa PEaKIuu; 00bEMHBIX OTHOIIICHH ra30B;

c(OPMHPOBAHHOCT, YMCHHMH: CaMOCTOSTCIIPHO IUTAHMPOBAaTH M IMPOBOJHTH
XUMUYCCKUN SKCIICPUMEHT (IPOBEJACHUE PEaKIMii MOHHOTO OOMEHa, MOATBEPIKIACHUE
KauyeCTBEHHOTO COCTaBa HEOPTaHMYECKUX BEIIECTB, OMpPENEICHHE CPEAbl PacTBOPOB
BEIIIECTB C TIOMOIIBI0O WHIWKATOPOB, M3YUYEHUE BIIUSHUS DPA3THYHBIX (DAKTOPOB Ha



CKOPOCTh XMMHYECKOW PEaKIUM, PEIICHUE HSKCICPUMEHTAIBHBIX 3aJad 10 TeMam
«Metamiel» u «Hemeramibl») ¢ coOmrojieHreM TpaBuUil 0€30MacHOTO OOpaIeHus C
BEIlIECTBAMHU M JIaOOpaTOPHBIM 000PYI0BaHUEM, (DOPMYITMPOBATH 11€JIb MCCICAOBAHUA,
MPEACTABIATh B Pa3NUYHON (QopMe pe3yiabTaThl SKCIEPUMEHTA, aHAIU3UPOBAaTh U
OLICHUBATh UX JOCTOBEPHOCT;

c(hOpMHUPOBAHHOCTh YMEHHI: COOJI0/IaTh MpaBWia IOJb30BAHUS XUMHUYECKOM
MOCYI0M U JTa00OpaTOPHBIM 000py10BaHUEM, OOpAIIICHHS C BEIIECTBAMHU B COOTBETCTBUU
C MHCTPYKITUSMH TIO BBITIOJTHEHUIO JJA0OPATOPHBIX XUMUUIECKUX OMBITOB, SKOJIOTHUCCKH
11eJIECO00PA3HOTO TOBEACHUS B OBITY M TPYAOBOW JEATEILHOCTH B IEISX COXPAHCHUS
CBOEr0 3J0pPOBbsI, OKPYXKAIOWIEW NMPUPOAHOM CPENbl U JOCTHMKEHHS €€ yCTOMYMBOIO
pa3BUTHSA, OCO3HABATh OIMACHOCTh TOKCHMYECKOTO JACHCTBUA HA KUBBIE OPraHU3MBbI
ONpeAEIEHHBIX HEOPraHMUYECKUX BEIIECTB, TOHUMAas cMbIci noka3zareis [TK;

c(hOPMUPOBAHHOCTh ~ YMEHHUMW:  OCYIIECTBJISITh  LI€JICHAMPABICHHBI  MOUCK
XUMUYECKON HH(OpMAIKM B Pa3IMYHBIX MCTOYHUKAX (HaydHas W y4eOHO-Hay4dHas
JUuTeparypa, cpelacTBa MaccoBod uHbopManmu, MHTEpHET M Apyrue), KPUTHUCCKH
aHaJM3UPOBaTh XUMHUUYECKYI0 HH(pOpMaIMIo, nepepadaTeiBaTh €€ M HCIOJIb30BaTh B
COOTBETCTBHH C MOCTABJICHHON yueOHOM 3a/1auei.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KITACC

KoumnuectBo yacos DJIEeKTPOHHBIE
Ne HaumeHoBaHue pa3iesioB U TeM
Koutpoabunie Ipakruueckue (ungposbie)
n/n NpOrpamMmbl Bcero
padoThI padoThI o0pa3oBaTe/bHbIE
pecypchl
Pa3neu 1. TeopeTuueckue 0OCHOBBI OPTaHUYECKOH XUMUM
[Ipenmet opranuyeckoit xumuu. Teopus
11 CTPOCHHS OpraHu4YecKux coenuHeHuit A. M 8 bubmmorexa [JOK
' P P A T https://m.edso00.ru/d69df650
byrneposa
Wroro mo paszneny 8
Pa3znen 2. YriaeBoaopoasl
21 [IpenenpHbIe yriIeBOAOPOABI — AJKAHBI, 5 bubnuorexa [HOK
' UKJIOATKAHbBI https://m.eds00.ru/d69df650
99 HenpenenbHble yriieBOgOPOIbl: aJKEHBI, 14 1 bubmuoreka [JOK
' aJIKaIMEHbl, aJTKUHBI https://m.eds00.ru/d69df650
bubnuoreka [IOK
2. A
3 POMATHUECKHE YIIICBONOPOAEI (aperbi) 8 https://m.eds00.ru/d69df650
94 [IpupoaHbIe HCTOYHHUKH YTIIEBOJAOPOJOB U UX 4 bubnmnoreka [JOK
' nepepadoTKa https://m.eds00.ru/d69df650
bu6nuoreka [IOK
2.5 r 4 1
IOTCHIPOMSBOIIINE YITICBOROPOAOS https://m.eds00.ru/d69df650
Hroro no paszneny 35
Pasznen 3. Kuciopoacoaep:kamnue oprannieckue coeJuHeHUst
3.1 Crnuptsl. ®enon 11 1 bubmmorexa LOK

https://m.edso0.ru/d69df650
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KapOoHnunbHble coeAMHEHUS: ambIETHIbI U
bu6nuoreka [IOK

3.2 keToHbl. KapOoHoBbIe KUCTOTHI. CIIOKHBIC 21 1 https://m.edsoo.ru/d69df650

a¢upsl. XKupbl

bu6nuoreka [IOK

3.3 Yrnesoasl 9 1 https://m.edso0.ru/d69df650

Hroro no pazneny 41

Pasznen 4. A3oTcoaeprkaniue opranHuyeckue coeIuHeHus

bubnnoreka IIOK

4.1 AMUHBI. AMUHOKUCIOTHIL. benku 12 1 2 ibs://m.edsoo.ru/d69df650

Uroro no pazneny 12

Paszgea S. BbicokoMmoJieKy/JIIpHbIE COeIMHEHUSA

bubnnoreka IIOK

51 BricokoMonekynsipHble COSIMHEHMS 6 1 https://m.edsoo.ru/d69df650

Htoro no pazneny 6

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 6



https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

11 KIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM
Ne n/n Konrpoabnbie Ipakruueckue (uudposbie)
MPOrpamMMmbl Bcero
padoThI padoThI o0pa3oBaTe/bHbIE
pecypchl
Paznen 1. TeopeTnueckue 0CHOBBI XUMHU
Ctpoenue atoma. [lepuoguyeckuii 3aKoH
11 u [lepuonnueckas cucTeMa XUMHUYECKUX 9 bubmmorexa [IOK
' PHOL https://m.edsoo.ru/2dd57f24
sneMenToB . 1. MenneneeBa
19 Crtpoenue BemiecTBa. MHOro0oOpasue 11 1 bubnuotexa [HOK
' BEIIECTB https://m.edsoo.ru/2dd57f24
bubnnoreka IIOK
1. X 1 1
3 FMUHECKHE pearitin o 3 https://m.edsoo.ru/2dd57f24
Wroro mo paszneny 39
Pa3nea 2. Heopranu4yeckasi Xumust
bu6mmoreka [IOK
2.1 H 1 1
eMeTaLIEt 3 3 https://m.edsoo.ru/2dd57f24
bu6mmoteka [IOK
2.2 M 23 1 2
CTaLIBt https://m.edsoo.ru/2dd57f24
Uroro no pazneny 54
Paznen 3. Xumus u )Ku3Hb
31 Mertoibl TO3HAHUA B XUMUU. XUMUS U 9 bubnuotexa [JOK
' KH3Hb https://m.edsoo.ru/2dd5724
Hroro mo pasneny 9
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4 8
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HOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KoumnuectBo yacos
Ne Hara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka KonrTpoabsubie IIpakTuueckue
n/n Bcero u3ydeHusi oOpa3zoBaTe/ibHbIE peCypcChl
padoThI padoTshI
IIpenmeTt u 3HaYEHUE OPraHUYECKON
1 XUMUH, [IPEICTABICHUE O 1 bubnuorexa [JOK
MHOT000pa3uu OPraHUIECKUX https://m.eds00.ru/3686e6f5
COCIMHEHUN
DNEKTPOHHOE CTPOEHUE aToMa
nepoaa (OCHOBHOE U
2 }137236p NEHHOE COCTOSTHUS) 1 bubmmorexa HOK
v ’ https://m.edsoo.ru/Oce6fd4c
BanenTHbIe BO3MOXKHOCTH aToMa
yriaepojaa
XuMHu4eckasi CBSI3b B OPraHMueCKUX
3 coeMUHEHNIX. MexXaHUu3MEl 1 bu6mmoreka [IOK
00pa3oBaHus KOBAJICHTHOU CBSI3H, https://m.eds00.ru/8d39f5c8
CrocoObl pa3phiBa CBsI3eH
4 Teopust cTpoeHHsI OpraHU4EeCKUX 1 bub6nuorexa [IOK
coenuaeHuit A. M. byrnepoa https://m.edsoo.ru/9e595ch8
Buasl nzomepun: cTpykTypHas,
5 IIPOCTPAHCTBEHHAS. JJIEKTPOHHbBIE 1 bu6nuorexa [IOK
3¢ (heKTH B MOJIEKyax https://m.edsoo.ru/b0e61661
OPTraHUYECKUX COCTUHEHUIN
[IpencraBnenwue o knaccuPpUKAIUN U
bu6mmoreka [{JOK
6 CHUCTEMaTUYecKasi HOMEHKIaTypa 1

(IUPAC) opraHn4eckux BEIICCTB

https://m.edsoo.ru/c212dd21



https://m.edsoo.ru/3686e6f5
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https://m.edsoo.ru/8d39f5c8
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7 Knaccudukanus peakuuii B bubmuoreka [JOK
OPraHMYEeCKOW XUMHUH https://m.edsoo.ru/ba5706aa
3 CucremaTtu3zanus 1 0000IICHUE bubmuorexa [JOK
3HAHHUHU II0 TEME https://m.edsoo.ru/87a37cab
AJIKaHbI: TOMOJIOTUYECKUH PS/I,
obmas ¢popMyaa, HOMEHKIATypa U
9 A30Me iﬂpaﬂyeKT OHHOE U & Enbmaorexa IOK
pHL, p https://m.edsoo.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJICKYT
10 Du3nYeCcKue U XUMUYECKHUe bubmuoreka [JOK
CBOMCTBA aJIKAHOB https://m.edsoo.ru/3137711c
Haxosxnenue ainkaHoB B IPUPOJIE.
11 CroocoOb! MOJIYYEHHUS U 11 I:/IMpeHeHI/Ie buGnnorexa [IOK
yi P https://m.eds00.ru/259b0a5b
AJIKAHOB
[ukoankansl: obmas popmya,
HOMEHKJIATypa U H30MEpHs,
12 0COOEHHOCTH CTPOEHHUS U bubmmorexa LHOK
Tpv https://m.eds00.ru/156730d2
XHUMHUYECKHX CBOMCTB, CIIOCOOBI
MOJTyYeHUs U IPUMEHEHHE
Pemenne pacu€THbIX 3a/1a4 HA
OIIpEeJIETICHUE MOJIEKYJIIPHON
OPMYJIBI OPTaHUYECKOTr0 BEIECTBA
13 1('11)0 i&aZCOBLIpM JIOJISIM aTOMOB bubmmorexa [TOK
https://m.edsoo.ru/bf84d8eb
2JIEMEHTOB, BXOIAIINX B €r0 COCTAB.
Cucremaruzanus U 00001IeHne
3HAHHUHU II0 TEME
AJKEHBI: TOMOJIOTHYCCKHH PsiJI,
bu6mmoreka [{OK
14 o0mas popmysa, HOMEHKIATypa,

SJICKTPOHHOC U MPOCTPAHCTBECHHOC

https://m.edsoo.ru/273b0ale



https://m.edsoo.ru/ba5706aa
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cTpoeHue Monekya. CTpyKTypHas U
LUC-TPAHC-U30MEPHUs AIKEHOB

duznueckue 1 XUMUYECKUE

15 CBOICTBa ajikeHOB. [IpaBuiio bubmmorexa [JOK
P https://m.edso0.ru/21069ccd
MapkOoBHHMKOBa

16 CnocoObI MoTy4YeHus ¥ IPUMEHEHNE bubnuoreka [JOK
AJIKEHOB https://m.eds00.ru/665dc058
[TpakTrueckas padota Ne 1 mo teme

17 "[lony4yeHue STUIICHA B H3YYCHUE bubmmorexa [JOK

yq“ | i https://m.edsoo.ru/0941eed8
€ro CBOICTB
Pemenne pac4€THbIX 3314 HA
18 ompeIeCHUE MOJICKYJIIPHOI bubmmorexa [JOK
P yp https://m.edsoo.ru/e9ea9921
(bopMyITbl OPraHUYECKOrO BEIIECTBA
AJKaueHbl: CONPsHKEHHBIE,

19 M30JIMPOBAHHBIE, KYMYJIHMPOBaHHBIE. bubnuoreka [JOK
Oco6eHHOCTH AJIEKTPOHHOTO https://m.eds00.ru/04298c0a
CTPOCHUS

20 XuMHYECKHEe CBONCTBA bu6mmoreka [JOK
CONPSIKEHHBIX HEHOB https://m.eds00.ru/e561253d

21 CniocoOsblI MoTy4eHus U IpUMeHEHUe bubnuoteka [JOK
aJIKaJueHOB https://m.edsoo.ru/1aa81660
AJIKWHBI: TOMOJIOTUYECKHH PSIJI,
obmras hopMyna, HOMEHKIATypa,

22 DJICKT (()bHI-II)OCyI/I IPOCT aHCTBZ]II{)HOC bubmorexa HOK

P pocTp https://m.edsoo.ru/68b6cc4c
CTPOEHHUE MOJIEKYI, PU3NIECKUE
CBOMCTBA
b K
23 XuUMHYECKUE CBOMCTBA AIKWHOB nommorexa O

https://m.edso00.ru/23493a93
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KauecTtBeHHbIEe peakuyu Ha

bubmuoreka [JOK

24
TPOMHYIO CBSI3b https://m.edsoo.ru/7b1c48da
CriocoObI nostyueHus 1 IPUMEHEHNE bubnuoreka [IOK
25
AJIKUHOB https://m.edsoo.ru/a6f9alea
26 Pemienue 3amad: pacu€rel Mo bubmuoreka [JOK
YPaBHEHHUIO XUMUYECKON peaKIIu1 https://m.edsoo.ru/5db8e526
97 CucremaTu3zanus u 0000IIeHHE
3HAHUU MO TeMe
ApeHBI: TOMOJIOTHYECKUH PSIII,
obOmast popMyiia, HOMEHKJIATYPa.
28 DneKT (}))Hfloz U TIPOC aHCTB}g){HOG bubmmorexa [JOK
p poctp https://m.edsoo.ru/a92a7094
CTpOCHHE MOJICKYJ OeH301a U
TOJIyOJa, UX (PU3NYECKUE CBOMNCTBA
29 XUMHYECKUE CBOMCTBA apEHOB: bubnuoreka [JOK
pEAKLIHUH 3aMEILCHUS https://m.edsoo.ru/a44alaed
XUMHUYECKUE CBOWCTBA apEHOB:
30 €aKIUH MPUCOETUHEHUS bubmorexa [IOK
P P ’ https://m.edsoo.ru/a44alaed
OKHCJICHHE TOMOJIOTOB OeH3011a
31 OcoO6eHHOCTH XUMHUYECKUX CBOWCTB bubnuotexa [JOK
CTUpOJIa https://m.eds00.ru/d5018a54
Pemenne pacu€THbIX 3a/1a4 HA
32 OIpeaeIEHUE MOJIEKYIISIPHON bubmorexa [IOK
P AP https://m.edsoo.ru/53461a2c
(GhOpMyJITBI OPraHMYECKOTO BEIIECTBA
33 CriocoObI MoTy4eHus U IPUMEHEHUE bubnmoreka [JOK
apeHoB https://m.eds00.ru/6f717d09
I'eneTnueckas CBSA3b MEKIY
34 pa3IMYHBIMU KJIaccaMu

YTJIEBOJIOPO/IOB
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35

Pacuérel o ypaBHEeHUsAM
XUMHUYECKHUX PEaKIIU.
Cucremarusanus 1 00001eHne
3HAHUM 10 TEME

36

IIpuponnsiii ra3. IlomyrHbie
HE(TSHbIE ra3bl

37

38

KameHHbIi yroyib ¥ IpOIyKThI €r0
nepepaboTKu
Hed1h 1 ciocoObI €€ epepaboTKH.

[TpuMeHeHHE IPOTYKTOB
nepepadoTku HepTH

bu6mmoreka [JOK
https://m.edso00.ru/69b3398b

bubmuoreka [JOK
https://m.edsoo.ru/21f9de78

39

I'eneTnyeckas CBsI3b MEXKIY
Pa3IMYHBIMH KJlaccaMu
YIJIEBOIOPOOB

40

l"anorenonpounsBoHbIE
YIJIEBOAOPOAOB: JIEKTPOHHOE
CTPOEHUE; peaKuH 3aMELICHUs
rajloreHa

bu6mmoreka [IOK
https://m.edsoo.ru/82b4d759

41

JleWicTBue 1Ienoueh Ha
FaJIOFGHHPOI/ISBOI[HBIG.

BsanmonelicTBre qurajoreHaIKaHOB

C MartueM U nHKOM

42

43

CucreMaru3anuys 1 000011IeHNE
3HAHUU IO pa3aey
"Yraesogopoer"
KonTpompHas pabota mo Teme
"VYranesonopoast"

bubmunorexa [JOK
https://m.edso0.ru/20e89f22

bu6mmorexa [IOK
https://m.edso0.ru/95¢9e298

44

Hpe;leanHe OAHOATOMHBIC CIIMPTHI:

bu6mmoreka [{JOK



https://m.edsoo.ru/69b3398b
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TOMOJIOTHYECKHI psijI, oO1as
dbopmyIa, CTpOCHUE MOJICKYIL,
U30MEepHsl, HOMEHKJIATYpa,
kinaccudukanus, puznueckue
CBOMCTBa

https://m.edsoo.ru/df04c5cd

45 XUMHYECKUE CBOMCTBA MPEACIbHBIX bubnmoreka [JOK
OJHOATOMHBIX CIIUPTOB https://m.edsoo.ru/26ee34fe
46 CriocoObI MOTy4eHUs U IPUMEHEHUE bubnnoreka [JOK
OJHOATOMHBIX CIIUPTOB https://m.edso0.ru/484100000000000
[TpocTeie a3¢upbl: HOMEHKIATypa U
47 I/Icz)Me ust (£c§6eHHOCTI/I o bubmmorexa [JOK
pHsL, . https://m.edsoo.ru/c2c788b2
bu3NYECKUX U XUMHUECKUX CBOWCTB
MHoOroaToMHbI€ CIIUPTHI:
48 STUJICHIJIUKOJb U TIIULEPHH, UX bubnmoreka [JOK
bu3HYecKrue 1 XUMHUIECCKUE https://m.edsoo.ru/ee4d84aa
CBOMCTBA
49 CnocoObI 1oTy4YeHus: U TPUMEHEHNE bubnuoteka [JOK
MHOT'0OaTOMHBIX CIIUPTOB https://m.edsoo.ru/d12e567d
DeHoII: CTpOoeHHUE MOJIEKYIIHL,
50 qmznqec;pll)e CBOWCTBa T}(’)KCI/IIIHOCTB Bubmmorexa LIOK
' https://m.edsoo.ru/2ce726f8
denona
bu6mmoreka [JOK
51 X 7
MMIHECKHE CBOHCTBA (peHoNa https://m.edso00.ru/037ca5f9
59 CriocoObI MoNTy4eHus U IpUMEHEHUE bubnmoreka [JOK
(benona https://m.edsoo.ru/c77ddf4c
[IpakTuueckas padbora No 2.
P P bu6mmoreka [{OK
53 Pemenue skciepuMeHTAIBHBIX

3a1a4 1o Teme "CrupThl ¥ heHobI"

https://m.edsoo.ru/fd0ced09
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Cucremarusanus U 00001eHrue

bubmuoreka [JOK

54
3HaHMUH 110 TEME https://m.edso0.ru/1810cb9b
AnbAeTUIbl U KETOHBI: 3JIEKTPOHHOE
CTpOCHUE KapOOHUIHLHOM I'PYIIIIEL;
55 rofaonomqeflcne SITBI ogfu};ﬂ bubmotexa [IOK
PAIBL, https://m.edsoo.ru/b139beaa
dbopmyna, u3oMepus u
HOMEHKJIaTypa
56 AnbAeTUIB U KETOHBI: GU3NYECKUE bubnnoreka [JOK
CBOMCTBA; pEAKIMHU IIPUCOCIUHEHNUS https://m.edsoo.ru/c887425c
Peakuuu oxucienus u
57 Ka4eCTBCHHbBIC PEAKIIMH aJIbJICTHIOB bubmorera [JOK
P https://m.edsoo.ru/a393baad
1 KCTOHOB
58 Crioco0b! nostyueHus aabAeruioB U bubmmorexa [IOK
KETOHOB https://m.edso0.ru/520d1c51
OaHOOCHOBHBIE NPEEIbHBIE
59 KapOOHOBBIE KHUCIIOTBI, 0COOCHHOCTH bubmorera [JOK
p ’ https://m.edsoo.ru/fecOb113
CTPOCHHS MX MOJIEKYIT
W3omepust 1 HOMEHKIAaTypa
60 KapOOHOBBIX KHMCIIOT, UX bubmorexa LOK
P o7 https://m.eds00.ru/700cc87b
¢duznyeckue cBoicTBa
61 XHUMHUYECKUE CBOMCTBA IIPEAEIBHBIX bubnuorexa [JOK
OJTHOOCHOBHBIX KapOOHOBBIX KUCIIOT https://m.edsoo.ru/40e6e0e9
Oco0eHHOCTH CBOMCTB MypaBbHUHON
62 KHCJIOTBI. MHOTOOOpa3ue bubmorexa [JOK
’ p https://m.edsoo.ru/bb31be71
KapOOHOBBIX KHUCIIOT
OCoOEHHOCTH CBOKMCTB:
bu6nmoreka [JOK
63 HENPEICTbHBIX U aPOMaTHICCKHIX

KapOOHOBBIX, JUKAPOOHOBBIX,

https://m.edso00.ru/83a08773
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THJIPOKCUKAPOOHOBBIX KHCIIOT.
[TpencraBuTenu BBICIINX
KapOOHOBBIX KUCIIOT

64 [ToHATHE O IPOU3BOAHBIX bubnuoreka [IOK
KapOOHOBBIX KUCIIOT https://m.edso0o.ru/0d162d9d

65 CnocoObI MoTy4YeHus ¥ IPUMEHEHNE bubnuoreka [JOK
KapOOHOBBIX KUCIIOT https://m.edso0.ru/7c065c9d
CnoxHbIe 3(OHUPHI: TOMOJIOTHYECKUN

66 psa, obmas popmyna, U3oMepusi U bubmmorexa [JOK

https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa

67 duznyeckne 1 XUMHYECKHe bubmuoreka [JOK
CBO¥iCTBa 3(hUPOB https://m.edsoo.ru/ad6b94b2
Pemenue pacu€rHbix 3a1a4: 1o

68 YPaBHEHUIO XUMUYECKON PEaKIIHH,

Ha OIIPEJIEIICHUE MOJIEKYJIIPHON
(GbOpMyJITBI OPraHMUECKOTO BEIIECTBA
[TpakTuyeckas padora Ne 3.

69 Pemenue skciepuMeHTalIbHBIX bub6nuorexa [IOK
3a1a4 o Teme "KapOoHoBbie https://m.edsoo.ru/486671fb
KUca0Thl. CrioxHbIe 3PUpHI"

70 XKupsr: crpoenue, puznveckue u bubnuorexa [JOK
XUMHYECKHE CBOMCTBA (THAPOIIN3) https://m.edso0o.ru/al19c5b98
Oco0OeHHOCTH CBOICTB JKHUPOB,

71 CoZEpKAIIUX OCTATKH bubnuotexa [JOK
HETIPEIEIbHBIX KUPHBIX KHUCIIOT. https://m.edso00.ru/b0331922
Kupsl B mpupone

79 Mblta KaK COJIM BBICIIMX bu6mmoreka [{OK

KapOOHOBBIX KHCIIOT, UX MOFOIIEE

https://m.edso00.ru/3c566565
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neuctsue. Iloustue o

CUHTCTUYCCKHNX MOIOIINX CPECACTBAX
(CMC)

I'enernueckas cBsA3b yIiI€BOAOPOIOB

bubmuoreka [JOK

3 1 IHEIOpOACOACpRalINX https://m.eds00.ru/56790c96
OpPTaHMYECKUX BEIICCTB
74 PacuéTel o ypaBHEHUSIM
XUMUYECKHUX PeaKLUn
75 Cucremaruzanus 1 000011eHNe bubmmorexa [IOK
3HAHUHU 10 TEME https://m.edsoo.ru/f8eaf2eb
OO0mmas XxapaKTepUCTHUKA yTI€BOJIOB
76 maccndima II;I JIGB(?IT OB (MI(I)HO Bubmorexa LIOK
U K -
. L yE g https://m.edso00.ru/7a9693al
, M- ¥ TIOJINCAXaPHIbI)
Mounocaxapupl: (hu3ndecKre bubnuoreka [JOK
77 .
CBOMCTBA U HAaXO0JICHHUE B IIPUPOJIE https://m.edsoo.ru/b4bdda2d
IIpuMeHeHne IIII0KO3bI, €€ 3HaYeHue bubnuorexa [JOK
78
B JKU3HEJIEIATEIBHOCTU OpraHu3Ma https://m.edsoo.ru/5e61122d
rcaxapu/ibl: caxapo3a, MaJlbTo3a 1
79 Il;a 03ap PJIIaxom GII:I/IG B IIPUPOJIE U bubmorexa HOK
KTO3a.
. a PHpOaL https://m.edsoo.ru/eb0384e7
MPUMEHEHHE JUCaXapuIoB
TTonmucaxapuabl: CTpOSHHUE
80 AKDOMO I; 8 o I;) ccKie bubmuoreka [JOK
KPOMOJIEK U3UYECKUE U
MAKpOMOIICKYT, v https://m.eds00.ru/72a04508
XUMHUYECKHE CBOMCTBA, TPUMCHCHHE
81 [TonsiTHE 00 UCKYCCTBEHHBIX bubnmoreka [JOK
BOJIOKHAX https://m.eds00.ru/6216e766
Pemrenne pacyeTHBIX 3a/1a4 Ha
p A bu6mmoreka [{JOK
82 onpeJieJIeHue A0JIU BbIX0Ja

MMpOAYKTaA pCaKIUU OT TCOPCTHICCKU

https://m.edsoo.ru/7fde4 7ef
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BO3MOXXHOTI'O

Cucremarusanus 1 00001eHne

bu6mmoreka [JOK

83
3HaHUM MO pa3feny https://m.eds00.ru/08d4364c
KonTponbhas pabota no teme
84 "Kucnopoconep:xaiue Bubmorexa LIOK
poACOACPrRall " https://m.eds00.ru/42c6678e
OpraHUYECKUEe COCTUHEHUS
AMUHBL: KTacCUpUKAIHS, CTPOCHUE
85 MoJIeKy1, oOu1as popmyia, bubnmoreka [JOK
M30Mepusl, HOMEHKIIATypa U https://m.edsoo.ru/efa7e6ca
dbusnueckue cBoiicTa
86 XuUMHUYECKHe CBOMCTBA bubmuoreka [JOK
amu(aTHIECKUX AMHHOB https://m.edso00.ru/1bc5cf80
AHUWJIMH: CTPOCHUE aHUIINHA,
87 0COOEHHOCTH XMMHYECKUX CBOMCTB bubmmorexa [JOK
https://m.edsoo.ru/39cd21f1
aHWIMHA
88 CniocoObI Moy4eHus U IpUMeHEHUe bubnuoteka [JOK
ann(paTUIeCKuX aMUHOB https://m.edsoo.ru/eal38763
AMHMHOKHUCIIOTHI: HOMEHKJIaTypa 1
89 nu3zomepus, (pu3nuecKrue CBOMCTBa. bubnnorexa [JOK
OtaenpHbIE IPENCTAaBUTENH O- https://m.eds00.ru/d1773e80
AMUHOKHCIIOT
XUMHUYECKUE CBOMCTBA
90 aMUHOKHCIIOT, X OMOJIOTHYECKOe bubnuotexa [JOK
3HaYeHHE aMUHOKHUCIOT. CUHTE3 U https://m.edsoo.ru/77df705a
TUAPOIIU3 TN THIO0B
o1 benku kak npupoHbIie TOIUMEPHI; bubmuorexa [IOK
CTPYKTYpHbI O€JIKOB https://m.eds00.ru/429e9899
92 XUMHUYECKUE CBOMCTBA OEIKOB bu6nmoreka [JOK
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A3zoTcoaepikaiue
TeTePOIUKIMYECKIE COCTMHCHUSI.

https://m.edsoo.ru/6237306d

bubmuoreka [JOK

93
HyxkjienHOBBIE KHCIIOTHI: COCTaB, https://m.edso00.ru/521d1431
CTpoeHHE U OHoJioruvecKas poib
[IpaxTuueckas padora Ne 4.
Pemenue skcriepuMeHTaIBHBIX bubmmorexa [IOK
94 N
3aj1a4 1o teme "A30TcoaepKaline https://m.edsoo.ru/8e3c02d1
OpraHUYeCKUE COCTUHEHUS"
[IpakTuueckas padora Ne 5.
95 Pemenue skcniepuMeHTalIbHbIX bubmmorexa [IOK
3aja4 1o teme "Pacno3HaBanue https://m.edsoo.ru/bde3fdf6
OpPraHMYeCKUX COCTUHEHUMN"
KonTtponpsHast pabora o Teme
96 "A30TCOIepIKaIIie OPraHUICCKIEC bubmmorexa [JOK
P " P https://m.edsoo.ru/ce561bc7
COCTMHEHUS
OcHOBHBIE OHATUS XUMHUH
BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN
97 A METOIBI UX CHHTE3a — bubmorexa LOK
https://m.edsoo.ru/7aa63ebd
MOJIMMEPU3AIUS U
MTOJIMKOH ICHCAITHS
08 [Inactmaccel. YTunuzamnus u bubmuorexa [JOK
nepepadoTKa MiIacTuKa https://m.edso00.ru/82242e0f
99 DnacToMepbl: HaTypaJlbHbIN bubmuorexa [JOK
CUHTETUYECKHE Kaydyku. Pe3una https://m.edso0o.ru/246103ec
BosiokHa: HatypanbHbIe,
100 HCKYCCTBEHHbBIE, CHHTETUYECKHE. bubnuorexa [JOK

[Tonumeps! cnenuaibHOTO
Ha3HA4YCHUS

https://m.edso0o.ru/5963a601
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[IpaxTuueckas padora Ne 6.

101 Pemenne sxcriepruMeHTAbHBIX 1 bubnmoreka [JOK
3azad4 mo reMe "Pacro3HaBanue https://m.edsoo.ru/3aebd77a
IJIaCTMAacC ¥ BOJIOKOH"
O06o01IeHre U CUCTEMaTH3aIUs
M3Y4YEHHOT'0 MaTepuaa 1o TeMe bubmmorexa [IOK

102 1
"BricokOMONIEKYIIpHbIE https://m.edsoo.ru/6a22b1e8
coenuHeHus"

OBHIEE KOJIMYECTBO YACOB I10 102

[TPOT'PAMME
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11 KIIACC

KoauyecTBo yacos DJIeKTPOHHbIE
Ne Jlara
o/ Tema ypoka Beero Kourpoabsuble IIpakTuyeckue —— undposbie
padoTsI padoThbI o0pa3oBaTte/ibHbIE
pecypcsl

1 AtoMm. CocTaB aTOMHBIX sjiep. XUMUYECKUM 1 bubnmnoreka HOK
anemMeHT. M3oTomnsl https://m.edsoo.ru/59c112ee

5 CtpoeHue 3NeKTPOHHBIX 000JI0YEeK aTOMOB, 1 bubnnorexa [JOK
KBaHTOBBIE YHCIIa https://m.edsoo.ru/b4d9fffa

3 Knaccugukanus XuMHUeCKuX JIEMEHTOB (S- 1 Bbu6moteka [JOK
, p-, d-, f-amemenTsI) https://m.edso00.ru/61294af9

4 Pacnipenenenue 37€KTpOHOB 110 ATOMHBIM 1 bubnuoreka [IOK
opOuTasm https://m.edsoo.ru/f5f750fe
DNeKTpOHHBIE KOH(UTYpAIIH aTOMOB

5 3neMeII{)T0B B OCHOEI)-ION}I’II)/I BO30YXAEHHOM 1 Bubmiorexa OK

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

COCTOSIHUM

5 DNeKTpOHHbIE KOHPUTYpAIIUX HOHOB. 1 bubmuoreka [IOK
DNeKTpOOTPULIATETbHOCTh https://m.edsoo.ru/a0764b24
[Tepuonnueckuii 3akoH u [leprnonnueckas

7 chcTeMa XUMHUYECKuX anemMeHToB [[. 1. 1 bubmmoteka IIOK
MenpeneeBa, CBsI3b C COBPEMEHHOM TEOpUEH https://m.eds00.ru/16957c01
CTPOEHHUS ATOMOB
3aKOHOMEPHOCTH U3MEHEHHS CBOWCTB

8 XUMHUYECKUX DJIEMEHTOB U 00pa3yeMbIX UMHU 1 bubmmoreka [JOK
MPOCTBIX U CIIOKHBIX BEUIECTB MO rpymnnaM u https://m.edso00.ru/f8468927
nepuoiam

9 Cucremaru3anus 1 0000IICHUE 3HAHUM 110 1 bubmuorexa [{OK

TEMC

https://m.edsoo.ru/8fad2942
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Bunnl xumndeckou cBsi3u. MexaHu3MEI
00pa3oBaHMs KOBAJICHTHOM CBSI3H.

bubnunoreka LIOK

10
Bonopoanas cBsizb. MexMoIeKyIsIpHbIC https://m.edsoo.ru/5a8072af
B3aHUMOJICUCTBU
BasieHTHOCTB 1 BaJIeHTHBIE BO3MOXHOCTH
11 aToMOB. CBS3b JIEKTPOHHOM C TYpBbI bubmmorexa [JOK
' P TPYXTYP https://m.edso0.ru/3d2ca093
MOJIEKYJ C UX TE€OMETPHUYECKUM CTPOCHUEM
12 IIpencraBneHuss 0 KOMIUIEKCHBIX bubmunoreka [JOK
COCIMHEHMSX: COCTaB U HOMEHKJIATypa https://m.edsoo.ru/8c66b12a
BemectBa MOeKynspHOTO U
13 HEMOJIEKYJISIPHOTO CTpOEHUs. THIIBI bubnnorexa [JOK
KPUCTAJUIMYECKUX PEIIETOK U CBOMCTBA https://m.edsoo.ru/e167635b
BELIECTB
14 [ToHsITHE O NUCTIEPCHBIX CUCTEMAX. bu6mmoteka [JOK
[IpencraBnenue o KOUIOMAHBIX PacTBOpax https://m.edsoo.ru/da2c70e4
HctrunHbBIE pacTBOPHI: HACKIILIEHHBIE U
15 HEHaCBIIIIEHHBIC, PACTBOPUMOCTH bubnmorexa IOK
> P P : https://m.edsoo.ru/e9ccdd8d
Kpucrannorugparst
16 CriocoObI BEIpaKEHHS] KOHIIEHTPAITIH bubnnorexa [JOK
pacTBOPOB https://m.edso00.ru/328e653a
Pemrenue 3aau ¢ uCNosib30BaHUEM MOHSATUN
17 "MaccoBas JoJd PacTBOPEHHOIO BemecTna"” bubnmorexa [JOK
| P P . ’ https://m.edsoo.ru/785e0ab4
MOJISIpHAsE KOHUIEHTpaus
18 Knaccugukanus 1 HOMEHKIaTypa bubmuoreka [JOK
HEOPraHUYECKUX BEILECTB https://m.edsoo.ru/bf9e108d
CucreMmaruzanys 1 0000IIeHNe 3HAHNUH 110 bubnunorexa LIOK
19
TeMe https://m.edsoo.ru/8d2c6a3a
20 KonrtponsHast pabora o temam "CtpoeHue bubmuoteka [IOK
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aroma. [leproauueckuii 3aKOH U
[Tepuoanueckas cucTeMa XMMHUYECKUX
anemenTtoB JI. 1. Mengaeneesa", "Ctpoenue
BemecTBa. MHOroo6pasue BeniecTs"”

https://m.edsoo.ru/70a60aa4

Knaccugukanus XuMHUeCKuX peakiuuii B
HEOPraHUYECKOW U OPraHUYECKON XUMUHU.

21 3aKOH COXpaHEHHUs1 MacChl BELIECTB; 3aKOH bromorexa LIOK
P ’ https://m.eds00.ru/6335¢dd2
COXPAHEHMs U NPEBPAILLECHUS SHEPTUH [IPU
XUMHUYECKHX PEaKLUAX
29 TernoBbie 3PPEKTH XUMUIECKAX PEAKIIHIA. Bbu6mmotreka [JOK
TepMoxuMHUUYeCcKue ypaBHEHUS https://m.edsoo.ru/d1db86da
93 Bbruuciienus no ypaBHEHUSIM XUMHUYECKUX bubnuoreka [IOK
peaKkuui ¥ TepMOXMMHUYECKUM YPaBHEHUAM https://m.eds00.ru/87b13954
CKOpOCTh XMMHUYECKOU peakinu, eé
24 3aBUCUMOCTH OT Pa3JIMYHBIX (DaKTOPOB.
Karanu3 n kaTanu3aTopbl
25 ["'oMOTeHHbIE U TeTepOTeHHBIE PEAKITHH
ITpakTruyeckas pabora Ne 1 o teme
26 "BnusiHue pa3nuyHbIX GaKTOpOB Ha bubmmorexa LIOK
P . P " https://m.edsoo.ru/1facaldl
CKOpPOCTh XUMHUYECKOH PEeaKIInu
97 OOpaTtumbie U HEOOPATUMBIE PEAKIIUU. bubmuoreka [IOK
XHUMHUECKOE PAaBHOBECHE https://m.eds00.ru/30952f9b
[IpakTuueckas padbora Ne 2 o teme
28 "BausiHue pa3nuyHbIX (GaKTOpOB Ha bubnmorera LOK
P P " https://m.edsoo.ru/3bf34e17
MOJIOKEHHE XUMUYECKOTO PaBHOBECHS
DNEeKTPOTUTHYECKAST THUCCOIHAITHSI.
™ bu6nunorexa LIOK
29 CunbHbIE U cradble AMeKTpoauThl. CTeneHb

IHUCCOLIUAINA

https://m.edsoo.ru/5f766bdf
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Honnoe npousseneHue Boasl. Cpena

30 BOJIHBIX PacTBOPOB. BogopoaHbIii bubmmorexa [JOK
AIBIX pAGTBOPOB. BOAOPOA https://m.eds00.ru/3966ca89
nokazatenb (pH) pactBopa
31 I'mpponus coseld. Peaknuu, nporekaronye B bubmunoreka [JOK
pacTBOpax AJIEKTPOJIUTOB https://m.edso0.ru/09d5a9bd
[IpakTrueckas padota Ne 3 o Teme
32 "XHUMHYECKHE PEAKIIUU B PACTBOPAX bubmorexa LOK
']? B P P https://m.edso0.ru/2e3daeb0
JNEKTPOJIUTOB
OKHCINTENHEHO-BOCCTAHOBUTEIHHBIC
33 eakuy. BakxHeHme OKUCIUTEN U bubmmorexa [IOK
PeaKIin. https://m.eds00.ru/56226060
BOCCTaHOBUTENH
34 MeTto/ 371eKTPOHHOTO (3JIEKTOHHO-MOHHOT0) Bbu6mmotreka [JOK
OanaHca https://m.edsoo.ru/fb691387
35 DNEKTPOJIN3 PACTBOPOB U PACILIABOB bubnnoreka [JOK
BEIIESCTB https://m.edso0.ru/93fb97d2
36 Pemenwue 3a1a4 pa3TuIHBIX THIIOB bubmmorexa [JOK
A&P https://m.edsoo.ru/5a859d16
37 Pemenwue 3a1a4 pa3TuIHBIX THIIOB bubmmorexa [JOK
A&P https://m.edsoo.ru/5afa265d
CucreMmaru3anus 1 0000IIeHUE 3HAHUH TT0 bubnuoreka [{OK
38 " "
Teme " XUMHUYECKHE peaKuu https://m.edsoo.ru/c161eb85
39 KonrtponbHas pabora o Teme "Xumuueckue bubmmnoreka HOK
peakuun” https://m.eds00.ru/a8a0a930
[Tonoxenne Hemeramuios B [lepunoanyeckon
40 CHUCTEME XUMHUYECKuX dnemMeHToB [I. U. bubnuotexa [JOK
MenieneeBa 1 0COOEHHOCTH CTPOSHUS UX https://m.edsoo.ru/8ca2dcad
aToMoB. Du3nUeckre CBONCTBA HEMETAIIOB
41 AnioTponusi HEeMeTauloB (Ha puMepe bu6muoreka [JOK
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KHCIIOpoJia, cephl, hocdopa u yrieposaa)

https://m.edsoo.ru/ef92c91c

Bogopon: nonyuenue, pusndeckue u

bub6nmoreka [IOK

42
XMMHYECKHE CBOMCTBA. [ 'nIpuibl https://m.edsoo.ru/0aa8f613
["anorensl: HaxXOXIEHHUE B IPUPOJE,
Bu6muoteka [JOK
43 CrocoOBI MoydeHus, pu3nyeckue u nommorexa L
. https://m.edsoo.ru/4e223795
XUMHUYECKHE CBOICTBA
lManorenoBonopoasl. Baxxnenmue B 10K
oTeKa
44 KHCJIOPOJICOACPIKAIINE COCTUHCHUS HDIOT
https://m.eds00.ru/6b3255e6
raJloreHoB
JlabGopaTopHbIie B MPOMBIIIICHHBIC CIIOCOOBI By OK
45 noJiyueHus rajgoreHoB. [Ipumenenue nomorexa L
. https://m.edsoo.ru/6971aca4
TTOTEHOB ¥ UX COCIUHCHHIMA
[Ipaktuueckas padbora Ne 4. Pemenue Bu6 OK
46 IKCIIEPUMEHTAIILHBIX 33724 110 TeMe " J?HOTeKa 1
- https://m.edsoo.ru/8b26fecd
Kucnopon: naboparopHsie u
47 MIPOMBIIIICHHBIE CIIOCOOBI MOTyYSHHUS, bubmuoreka [IOK
¢bu3nueckre U XxuMu4yeckue cporictsa. O30H. https://m.edsoo.ru/c8abc36a
[IpuMeHeHne Kucnopoa u 030Ha
bubnmorexa LIOK
48 Oxkcubl ¥ IEPOKCU B
A P A https://m.edso00.ru/5c8816a0
b K
49 Pemenwuie 3a1a4 pa3TuIHBIX THIIOB nommorexa [10
https://m.edsoo.ru/2b6d8b4b
Cepa: HaxOXJIeHUE B PUPOJE, CIIOCOOBI
b K
50 MOJTyYeHUsI, PU3HUICCKUE M XUMUICCKHE nommorexa [10
z https://m.edsoo.ru/46afael6
CBOWCTBa
b K
51 CepoBoaopo, CyabGuabl nommorexa [10

https://m.edso0.ru/7¢c875999
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Kucnopojconepxaiiue COeIMHEHUS CEPBI.

bubnunoreka LIOK

52
OcoOEHHOCTH CBOWCTB CEPHOMN KUCIOTHI https://m.edsoo.ru/8cfa2548
[Tpaktuyeckas pabora Ne 5. Pemenue
53 SKCIEPUMEHTANIbHBIX 3a7a4 1o Teme "Cepa u bubmmorexa LJOK
< P | A P https://m.edsoo.ru/Oafb05e4
e€ coeIMHCHUS
A3OT: HaXOXJIeHUE B PUPOJIE, CIIOCOOBI
54 MoTy4deHus1, GU3NICCKUE U XUMUICCKHE bubmorexa LOK
f“ ’ https://m.edsoo.ru/badd2255
CBOMCTBAa. AMMMAK, HUTPUJIbI
Kucnopoaconepxaiiye coequHEHHS a30Ta. bubnunoreka LIOK
55 . .
Oco0OeHHOCTH CBOMCTB a30THOM KHCIOTHI https://m.edsoo.ru/e2965afe
56 [IpumeneHue a30Ta 1 €ro COeIMHEHUM. Bbu6motreka [JOK
A30THBIE y10OpEeHUS https://m.eds00.ru/129f5059
dochop: HaxXOKICHHUE B IPUPOJIE, CIIOCOOBI
dop 8 PHPOA bubnuoreka [IOK
S7 MOJTy4YeHUs, PU3NIECKUE U XUMHUYECKHUE
N https://m.edsoo.ru/9a6b43ec
cBoricTBa. Pochuas! u hochun
58 Oxcunsl hocdopa, pochopcoaepxarine bubnmoreka [JOK
kucnoTel. Conmu pocopHOI KUCTOTHI https://m.edsoo.ru/c7a2d429
59 [Ipumenenue docdopa 1 ero coeTMHEHUH. bubmmnoreka HOK
docdopHbie y1oOpeHus https://m.edsoo.ru/a218070a
[IpakTnueckas padora Ne 6. Pemenue
60 IKCIIEPUMEHTAILHBIX 33124 10 TeMe "A30T U brbmmorexa [JOK
P g https://m.edso00.ru/8175ac3f
dbocdop u ux coenuHeHus "
Yrinepos: HaxoXJIeHUE B IPUPOJIE,
61 annoi3 (’)HHHLIC Moﬂ nduka Enp(bi:mqecxne u bubmmorexa LIOK
p vﬂ T https://m.edsoo.ru/1eb19f9e
XUMHYECKHE CBOMCTBA, TPUMCHECHHE
62 Oxcun yriepoaa(ll), okcun yriepona(1V), bubnuotexa [JOK
YTOJIbHAs KUCJIOTA U €€ COJIU https://m.edsoo.ru/dba58adf
63 Pemenue 3amay pa3nuvHBIX TUIIOB bubnuotexa [JOK
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Kpemuuii: Hax0KIeHUE B IPUPOJIE,

https://m.edso0.ru/6029b609

64 CrocoObI MoydeHus, pu3nyeckue u bubmorexa [JOK
. https://m.edso0.ru/143558ab
XUMHUYECKHE CBOICTBA
65 Oxkcun kpemuus(1V), kpeMHueBast KUcnoTa, bubnmnoreka HOK
CUJIMKATBI https://m.edsoo.ru/3170e7bl
IIpuMeHeHne KpEMHUS U €70 COCIUHEHUM. bubmmorexa [IOK
66 CTeKno, ero TonyHenHue, BHb CTEKT https://m.eds00.ru/393cdac0
’ ’ https://m.edsoo.ru/5823cefb
67 Pemenue 3a1a4 pa3nuyHbIX TUIIOB bubmmorexa [IOK
https://m.edsoo.ru/b624f801
68 CucremaTu3anus 1 0000IIeHHEe 3HAHUH TT0 bubanorexa [JOK
teme "Hemerasmibr" https://m.edsoo.ru/6e864db5
" " bubmmoreka [JOK
69 KontponbHas padota nmo teme "HemeTambr https://m.edsoo.ru/d0A84CT6
70 AHanu3 pe3ynbTaToB KOHTPOJIBHON pabOTHI, bubmmnoreka HOK
KOPPEKIIHSI OIIHOOK https://m.edsoo.ru/2b7e9510
[Tonoxenne meramios B [lepuoanyeckon
71 CHUCTEME XUMUYECKUX DIIEMEHTOB. bubmuoreka [IOK
Oc00EHHOCTH CTPOCHHUS DIIEKTPOHHBIX https://m.eds00.ru/9839c16¢c
000JI04€K aTOMOB METaJLJIOB
7 OO6mue Guznueckre CBOMCTBA METAILIOB. bubnmorexa LIOK
[IpumeHeHne MeTalIoB B ObITY M TEXHUKE https://m.edsoo.ru/51dac9d3
bubnmnorexa LIOK
73 Cnuael MeTaiioB. Koppo3ust meTanioB https://m.eds0o.ru/42b872e3
74 Pemrenne 3ama4 pa3nuyHbIX TUIIOB bubmmorexa LIOK
https://m.edsoo.ru/e3de37b6
75 DNEeKTPOXUMHUYECKUHN PST HAPSHKSHUIMA bubnuotexa [JOK



https://m.edsoo.ru/6029b609
https://m.edsoo.ru/143558ab
https://m.edsoo.ru/3170e7b1
https://m.edsoo.ru/393cdac0
https://m.edsoo.ru/5823cefb
https://m.edsoo.ru/b624f801
https://m.edsoo.ru/6e864db5
https://m.edsoo.ru/d0484c76
https://m.edsoo.ru/2b7e9510
https://m.edsoo.ru/9839c16c
https://m.edsoo.ru/51dac9d3
https://m.edsoo.ru/42b872e3
https://m.edsoo.ru/e3de37b6

MeTauioB. O0IuMe criocoObl MOTydeHUs
METaJLIOB

https://m.edso0.ru/94eb377a

OO0mmas xapakrepucTuka metamioB |A-
rpynusl [leppoaudyeckoi cucTemsl
XMMHYECKHUX 31eMEHTOB. HaTpuil n kanuii:

bubnunoreka LIOK

76 noJjry4eHue, PU3NIecKue U XUMUIEeCKHe https://m.edsoo.ru/e12c26b3
CBOICTBA, MPUMEHEHUE MTPOCTHIX BEIIECTB U
UX COECIMHEHUU
Oo6mas xapakrepuctuka metamioB [1A-
rpynisl [leppoaudyeckoi cucTeMsl

77 XAMUYECKHX JIEMEHTOB. Maruuii u bubnunoreka LIOK
KaJbIUi: oTy4YeHue, pusnieckue u https://m.edsoo.ru/7c3e49c0
XMMHUYECKHE CBOICTBA, MPUMEHEHHE
MIPOCTHIX BEIIECTB U UX COCAMHEHUN

78 XKécTtrocTh BOJBI U CLIOCOOBI €€ yCTpaHEHHS buGnuorexa [IOK

https://m.edsoo.ru/c74bfae9

79 AnroMuHuUi: nony4yeHue, Gusndeckue u bubmmnoreka HOK
XUMUYECKHUE CBOWCTBA, IPUMEHEHHE https://m.edso0.ru/0e79b266
AMpoTepHbIe CBOMCTBA OKCHIA U

80 TUJPOKCH]IA ATFOMUHHS, bubmmoreka IIOK
TUAPOKCOKOMILUIEKCHI aJTFOMHHMS, UX https://m.edsoo.ru/5d12d318
MIPUMEHEHHE

81 Pemenue 3amay pa3nuvHbIX TUIIOB
[IpakTuueckas paborta Ne 7. Pemenue

82 AKCIEPUMEHTAIIbHBIX 337a4 110 TEME Bubmmorexa [IOK
" " https://m.edso0.ru/27a4af43

MerTabl TIaBHBIX TOATPYIIT

OO6m1ast XapakTepruCTUKa METAIIIIOB

83 no6ouHbIX oarpymm (b-rpyrmm) bubmorexa [IOK

Hepnozmqecxoﬁ CUCTCMBI XUMHWYCCKUX

https://m.edsoo0.ru/610d7431



https://m.edsoo.ru/94eb377a
https://m.edsoo.ru/e12c26b3
https://m.edsoo.ru/7c3e49c0
https://m.edsoo.ru/c74bfae9
https://m.edsoo.ru/0e79b266
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https://m.edsoo.ru/610d7431

9JICMCHTOB

dusndyeckue ¥ XMMHUUECKHE CBOMCTBA XpoMa

bub6nmoreka [IOK

84
U €ro COCAMHEHUH, UX IPUMEHEHNE https://m.eds00.ru/9911bef3
Baxuerive coeMHEHUs Maprasiia.
85 IlepmaHranat Kajus, €ro OKMCINTEIbHEIC bubmorexa [IOK
pv ’ https://m.eds00.ru/039d69c8
CBOMCTBa
duznyeckre 1 XMMHUUECKHE CBOICTBA
86 J)Kenesa U ero coenuuennii. [lonyuyenne u bubmorexa LIOK
A ) e https://m.edsoo.ru/1b7f8741
MIPUMEHEHHE CILJIABOB XKeje3a
87 DOU3nYeCKre 1 XUMUYECKHUE CBOMCTBA MEU bubnuoreka [{OK
U €€ COCIMHEHUM, UX TPUMEHEHUE https://m.edsoo.ru/2bc0f954
dusnyeckre 1 XUMHUYECKHE CBOMCTBA IIMHKA
88 U €r0 COeIUHEHNH, NX IPUMEHEHNUE bubnuorexa [JOK
a ’ p ' https://m.edsoo.ru/b1f2beal
[M'1apoKCOKOMITIEKCHI IIMHKA
[IpakTuueckas paborta Ne 8. Pemenue
89 SKCIIEPUMEHTAIBHBIX 3a1a4 [10 TEME bubmorexa [IOK
" P 8 " https://m.edso00.ru/a6e352ea
MerTaibl TOOOYHBIX MOATPYII
90 Pemenne 3amad pa3IMyHBIX THIIOB bubmorexa HOK
AaTp https://m.edsoo.ru/a8b83d83
o1 O06o011eHre U cucTeMaTU3alus U3Y4eHHOTO bubnmnoreka HOK
MaTepuaia 1o reme "Merambr” https://m.edsoo.ru/e91fe975
bubmmoteka IIOK
92 KourpoabHas padora o reme "MeTasist”
R p https://m.edsoo.ru/83f63ea3
AHanu3 pe3ynbTaToB KOHTPOJIbHOM paboThI, bu6muoreka [JOK
93
KOPPEKIIHSI OITHO0K https://m.edsoo.ru/9ebff2fd
Ponp xumun B o0ecrieueHuN YCTOHIHBOTO
bu6nunorexa LIOK
94 pa3BuTus yenoBeuecTBa. [lonsTue o

HAaYYHBIX MCTOAaX UCCICAOBaHN BEIICCTB

https://m.edso0.ru/080fe1f0



https://m.edsoo.ru/9911bef3
https://m.edsoo.ru/039d69c8
https://m.edsoo.ru/1b7f8741
https://m.edsoo.ru/2bc0f954
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HaquHe MPUHOMUIIBI OPraHU3aluu
XUMHYECKOI'O IMTPOU3BOJACTBA.

bubnunoreka LIOK

95 1
[TpombInIEHHBIE CITOCOOBI TTOTYYCHUS https://m.edsoo.ru/2e45a44f
BaXKHEHIIINX BEIIECTB
XUMHUYECKOE 3arps3HEHUE OKPY>KaOIIeH bubmmoreka [JOK
96 1
Cpedbl U €ro MOCHEACTBUS https://m.edso0.ru/9f11bf51
97 XUMUA U 3J0POBbE YEIOBEKA. 1 bubnmnoreka HOK
JlekapcTBEHHBIE Cpe/ICTBA https://m.edsoo.ru/a6552721
08 Xumus . Poiab xuMuu B o0ecrieueHnu 1 bubnunoreka LIOK
MUIIEBON OE30ITaCHOCTH https://m.edsoo.ru/1f7b5bd2
99 KocMmeTrnaeckue n mapproMepHbIe CpeCTBa. 1 bubmmoreka [JOK
BbeiToBas xumus https://m.edsoo.ru/da42d5a9
XuMus B CTpOUTENIbCTBE. BaxkHelme
100 CTPOUTEIILHBIC U KOHC MOHHBIC 1 bubmorexa HOK
P Rk https://m.edsoo.ru/61e69003
MaTepHuabl
101 XUMHS B CETbCKOM XO35MCTBE. 1 bu6mmoreka IIOK
Opranuyeckre 1 MUHEpaJIbHbIE YA0OpEHHUS https://m.edsoo.ru/fd39587d
102 Cucremaru3zanus 1 0000IIeHUE 3HAHUM 110 1 bubmuoreka [JOK
TeMe https://m.edso0.ru/db979c70
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOT'PAMME



https://m.edsoo.ru/2e45a44f
https://m.edsoo.ru/9f11bf51
https://m.edsoo.ru/a6552721
https://m.edsoo.ru/1f7b5bd2
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IMPOBEPSEMBIE HA EI'D 110 XUMHUU TPEBOBAHUS K PE3YJIBbTATAM
OCBOEHHSI OCHOBHOM OBPA30OBATEJBLHOM ITPOI'PAMMOBI
CPEJTHEI'O OBIIIET'O OBPA3OBAHMUS

Kon
IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOECHUS
NpoBePSIeMOro . .
P OCHOBHOM 00pa30BaTeJIbHON MPOrpaMMBbl CPpeHEro 001ero 00pa3zoBaHus
TpeOoBaHMS

1 Brnanenue cucremMoil XMMUYECKUX 3HAHUHM, KOTOpasi BKJIKOYAET:

OCHOBOIOJIAralouue MOHATUS (XUMUYECKUH SJEMEHT, aTOM, H30TOIIbI,
JNIEKTPOHHAsT 000J0YKa aroma, S-, p-, O-3JEKTPOHHBIC OpOHMTAIH ATOMOB,
OCHOBHOE U BO3OYXIEHHOE COCTOSIHME aroma, MOH, MOJIEKYJa, BaJeHTHOCTb,
JIEKTPOOTPHULIATENIBHOCTD, CTENEHb OKHUCIIEHUS, XUMUYECKas CBs3b (0- U T-
CBSI3b, KpaTHBIE CBA3H ), THOPHUAM3AIIMS AaTOMHBIX OpOUTANIeH, KpUCTAJUTMYECKast
pemérka, MOJb, MOJIApHAs Macca, MOJIIPHBIM  00BEM, MoIspHas
KOHLEHTpaLus, pacTBOpHI (MCTHHHBIE, JUCIIEPCHBIE CUCTEMBI),
KPUCTAJUIOTUAPATHI, YIIIEPOIHBIN CKeJeT, PyHKIMOHATIbHAS TPYIIa, PaJuKal,
11 M30MEpbI, CTPYKTYpHas Gopmyina, Uu3oMepusi (CTPYKTYpHas, reoMeTpHuecKast
' (umc-, TpaHCH30MEpHSs), TOMOJOTUYECKUH psiA, TOMOJIOTH, YTJIEBOJOPOJIBI,
KHCIIOPOJI- M a30TCOJEp)Kalle COCIMHEHHUs, OWOJIOrMYeCKd aKTHUBHBIE
BelecTBa (YIJI€BOIbI, )KUPHI, OCIKH), MOHOMED, MTOJIUMEDP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COCTUHEHUS, KPEKUHT, PUGOPMUHT, TUITBI XUMUYECKUX
peakuuii  (OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIE, 3K30- U SHIOTEPMHUYECKUE,
peakuuu HMOHHOTO OOMEHa, TOMO- U TeTepOreHHble, O0OpaTUMbIE U
HeoOpaTHMBbIE), PacTBOP, 3JIEKTPOJIUTHI, HEIJIEKTPOIMUTHI, AIEKTPOIUTHIECKAs
JUccoluanus, CTENEeHb JUCCOLMALUM, OKHCIUTENb, BOCCTAHOBUTEIb,

QJICKTPOJIN3, CKOPOCTb XUMHUYECKOU peaknuuu, XUMHYCECKOC paBHOBeCI/Ie)

TEOPUH U 3aKOHBI (TEOPHsI XMMHYECKOTO CTPOEHHS OPraHMYECKUX BEIECTB
A.M. BytnepoBa, TeopHst JIEKTPOIUTHIECKON auccoumanuy, [lepuoanyeckuii
3akoH J[.M. MenneneeBa, 3aKOH COXpaHEHMs MAacchl), 3aKOHOMEPHOCTH,
1.2 CUMBOJIMYECKUN S3BIK XUMHH, MHPOBO33DEHYECKHE 3HAHUA, JIeKallue B
OCHOBE IOHMMAHMs NPUYMHHOCTH U CUCTEMHOCTHM XHMHMYECKHUX SIBICHH,
COBPEMEHHBIE TPEACTABIECHH O CTPOCHHM BEIECTBA HAa aTOMHOM,

MOJIEKYJIIPHOM U HaJMOJIEKYJISIPHOM YPOBHSIX

MpEACTABICHUA O MCXaHU3MaX XUMHUYCCKUX peaxum‘/'l, TEPMOIUHAMHUYCCKUX U
1.3 KHMHETHYCCKUX 3aKOHOMCPHOCTAX UX IMPOTCKAHUA, O XUMHUYCCKOM paBHOBECHH,

AUCTICPCHBIX CUCTCMAX

(hakTOJIOTMYECKHE CBEJICHHSI O CBOMCTBAaX, COCTABE, MOJYYCHUH B O€30MacCHOM
1.4 WCIONb30BAaHUM BaXHEHIIMX HEOPTraHWYECKUX U OPraHMYEeCKUX BEIIECTB B

6BITy n HpaKTquCKOﬁ ACATCIIBHOCTH 4YCJIOBCKA




1.5

o0Imuye HaydHble MPHHLUIB XHUMHYECKOTO IPOU3BOJACTBA (HAa MpUMEpe

MIPOU3BOJICTBA CEPHOM KHCIIOTHI, aMMHAKa, METaHOJIa, IepepadOTKu HePTH)

CdhopMupoBaHHOCTH YMEHHIA BBISBIISTH:

2.1

2.2

3.1

3.2

XAapPaKTCPHBIC TIPHU3HAKKW W B3aMMOCBA3b U3YUYCHHBIX HOHﬂTHﬁ, MNPUMCHATH
COOTBCTCTBYIOIIUE IIOHATHUA Ipu OIIMCaHHNH CTPOCHHA u CBOMCTB
HCOPraHN4YCCKUX U OPraHN4YCCKUX BECIICCTB U UX npeBpameHHﬁ

B3aMMOCBS3b XUMHWYECKUX 3HAHUU C MOHATHSIMH H MNPEACTABICHUAMU OPYIrux
npeaAMETOB JIA 0oyiee OCO3HAHHOIO MOHUMAHHUI M OOBICHEHMS CYHIHOCTH

MAaTepHAIBLHOTO €IMHCTBA MUPA
ChopMupoBaHHOCTH YMEHHSI HCIIOJIB30BATh:

HauMCHOBAaHUA XHUMHUYCCKUX COGI[I/IHGHI/Iﬁ MCKAYHAPOAHOTO Coro3a
TCOpeTI/I‘-IGCKOf/'I u HpHKJIaIIHOfI XUMHUU WU TPUBUAJIBHBIC Ha3dBaHHA BCHICCTB,
OTHOCAINUXCA K HU3YYCHHBIM KJIaCCaM OPraHUYCCKUX U HCEOPTaHHUYCCKUX

COCTUHEHUN

XUMHUYECKYI0 CHMBOJHUKY JJii COCTaBieHHs (OpPMYIT HEOPraHUYECKUX
BEIIECTB, MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX H

CKEJIETHBIX) (hOpMYJT OpraHUYECKUX BEUIECTB

ChopmupoBaHHOCTH YMEHHUS KJIACCUPHUITUPOBATE:

4.1

HCOPraHNM4CCKUC BCUICCTBA, CAMOCTOATCIIbBHO BI)IGI/IpaTI) OCHOBAHHS W KPUTCPUU

TUTSL KITAaCCU(DUKAIN U3y9aeMbIX XHMUYECKIX OOBEKTOB

4.2

OpPraHM4CCKHC BEUICCTBA, CAMOCTOATCIIBHO BBI6I/IpaTI> OCHOBAHHA U KPUTCPUHN IJIA

maccmbmcaunn HN3Yy4aC€MbIX XUMHUYCCKUX 00BEKTOB

4.3

IO Pa3IMYHbIM [IPHU3HAKaM (YUCITy U COCTaBYy pearupyrolux BEIECTB, TEMIOBOMY
3pdexTy peakiy, U3MEHEHUIO CTEMEHEeH OKHCIEHHS 3JIEMEHTOB, 0OpaTUMOCTH

pCaKknumn, y49aCTHuro KaTaJ'II/IBaTOpa)

ChopmupoBaHHOCTH YMEHHUSI XapaKTEPU30BaTh AIEKTPOHHOE CTPOCHHUE aTOMOB
(B OCHOBHOM U BO30Y>KIEHHOM COCTOSIHUM) M HOHOB XUMHUYECKUX AJIEMEHTOB |
— 4 nepuonos Ilepuomanueckoii cuctemsl .M. MenneneeBa u ux BaJ€HTHBIE
BO3MOYKHOCTH, HCITOJB3ysS TOHSATHS S-, p-, O-3J€KTpOHHBIE OpOHUTAIH,

OHEPICTUYCCKUEC YPOBHU

7.1

CchopMupoBaHHOCTh YMEHHS OOBSACHATH 3aKOHOMEPHOCTH U3MEHEHUS! CBOUCTB
XUMHUYECKHX DJIEMEHTOB M 00pa3yeMbIX MMM COCJUHEHUH IO IepuojaMm U
rpymniam

CchopMupOBaHHOCTh YMEHHSI COCTABIATh YPaBHEHUS XMMUYECKHX PEaKLUUN U

PaCKpBIBATh X CYIIHOCTh!:

OKHCIIHUTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKI_II/Iﬁ noCcpeaACTBOM  COCTABJICHHUA

AJIEKTPOHHOIO OajlaHca 3TUX peakuuit




7.2

YPaBHEHUS PEaKLUN Pa3iIU4HBIX TUIIOB; IIOJIHBIE U COKPAILIEHHbBIC YPABHEHUS
peakiuii MIOHHOTO OOMEHAa, YYUTHIBAsl YCIOBHSA, MPHU KOTOPBIX 3THU PEAKIMU

UIYT 0 KOHIIA

7.3

peakuuidi TUAPONIM3a, peakuuid KOMIUIEKcooOpa3oBaHusi (Ha TpUMepe

THAPOKCOKOMIITIEKCOB IMHKA U aJ'IIOMI/IHI/ISI)

8.1

ChopmupoBaHHOCTH YMEHHUS MOATBEPKIATh:

Ha KOHKPECTHBIX IIpUMEpax XapakKTep 3aBUCUMOCTHU pCaKHHOHHOfI CIIOCOOHOCTH
OpPraHu4€CKUux COGI[I/IHGHI/Iﬁ OT KpAaTHOCTH U THIIA KOBaJICHTHOM CBS3U ((5' Hu m-
CBSI3I/I), B3aMMHOT'O BJIMSHUSA aTOMOB M I'PYIIT aTOMOB B MOJICKYJIAX, a@ TAKIKEC OT

0CcOOEHHOCTEH peann3aluy Pa3IuIHbIX MEXaHU3MOB MPOTEKAHUS PEAKLUi

8.2

XapaKTCPHBIC XHUMHUYCCKUC CBOMCTBaA BCIICCTB COOTBCTCTBYHOIIMMHA

SKCIIEPUMEHTAMM U 3aIIUCIMH YPABHEHUN XUMUYECKUX PEAKIUN

ChopMupoBaHHOCTH YMEHHSI XapaKTEPU30BaATh COCTAB U BAXHCHININE CBOMCTBA
BEILIECTB, PUHAICKAIINX K ONPEACIEHHBIM KJIacCaM U TpyMHIaM CO€IUHEHUN
(mpocThie BEECTBA, OKCUIBI, TUAPOKCUIBI, COJM; YIJIEBOJOPOJBI, MPOCThIC
3QUpBl, CHOUPTHI, (QEHOJIBI, AIBICTHIBI, KETOHBI, KapOOHOBBIE KHCIIOTHI,

CJIOHBIE 3PUPHI, )KUPBI, YTIECBOIBI, AMUHBI, AMUHOKHCIIOTHI, OCITKH)

10

CdhopMupoBaHHOCTH YMEHUS MTPOBOIUTH PACYETHI IO XUMUYECKUM (OpMyIIaM
M YpaBHEHHUSM XHMHYECKHX pEaKIUid C HCHOJIb30BaHUEM (PHU3HUECKUX

BCIINYHNH:

10.1

10.2
10.3
10.4

MacCChbl (O6’béMa, KOJIMYCCTBA BCIJ_[eCTBa) MMpoAYKTa pCaKnuu, €CIU OOHO H3
HCXOJHBIX BCIICCTB JaHO B BHUAC PAaCTBOpPaA C OHpeHeHéHHOﬁ MacCoOBOM J0jei

PacTBOPEHHOTO BEILIECTBA WM JAHO B U30BITKE (MMEET MPUMECH )
MaccoBOW WJIM 00BbEMHOM 107U, BBIX0J1a IPOAYKTA PEAKIIMU
Ter10BOTO 3 dexTa peakiui

00BEMHBIX OTHOIICHHH Ta30B

10.5

M0 HAXOXJACHUIO XUMUYECKON (hOPMYJIIBI BEIIECTBA

11

Brnagenne cucteMod 3HAaHMM O METOJAX HAYYHOIO ITO3HAHMS SIBJIICHUU
IIPUPO/BI, UCTIOIB3YEMbBIX B €CTECTBEHHBIX HAYKAaX U YMEHHE NPUMEHATH ITH
3HaHUS MPU IKCIEPUMEHTAILHOM HCCIIEIOBAaHUH BELIECTB U Ui OOBSCHEHUS
XUMHUYECKHUX SIBJICHHUH, MMEIOIUX MECTO B MpPHPOJAE, MPaKTUUECKOM

JCATCIIBHOCTH YCJIOBCKA U B HOBCG}IHCBHOﬁ KU3HU

12

CdopmMupoBaHHOCTh YMEHHSI MPUMEHSATH (MCIIOB30BaTh) 3HAHUS O COCTAaBE U
CBOMCTBAxX BEIIECTB ISl SKCIIEPUMEHTATLHOM MPOBEPKHU THIIOTE3 OTHOCUTEIIHLHO
3aKOHOMEPHOCTEN NPOTEKAaHUsI XUMUYECKHX pEeaKUUid M MPOTHO3UPOBAHUS
BO3MOKHOCTEH HX OCYIIECTBJICHUS; CHUCTEMHbIE XMMHUUYECKUE 3HAHUS Jis

00BsACHEHHUST U IMPOTrHO3UPOBAHUA $IBJ'I€HI/II>1, HMCIOIMNX C€CTCCTBCHHOHAYYHYIO




NpUpoay; [UIA TPUHATHA TPAMOTHBIX pEHICHUH MpobjieM B CUTYalMsXx,

CBSI3aHHBIX C XUMHEN

13

14

ChopMupoBaHHOCTE yMEHHSI IUIAHUPOBATh W TPOBOJAUTH XUMHUYCCKHIA
JKCIEPUMEHT (TMOJy4YeHHEe ¢ U3YYCHHE CBOWCTB HEOPTaHUYECKUX U
OpraHWYECKUX BEIIECTB, KAUECTBEHHBIE PEAKLUH YIIEBOJAOPOAOB Pa3INYHBIX
KJIaCCOB M  KHCIIOPOJCOJAEPkAIIMX OpPraHUYECKHUX BEIIECTB, PELICHUE
SKCIEPUMEHTAJIHBIX ~ 33/ad [0  pAacClO3HABAaHUIO HEOPraHUYECKUX U
OpPTaHUYECKUX BEIIECTB) C COONIIOJICHHUEM IMPaBHJ OE30MAaCHOTO OOpAICHHS C
BEUIECTBAMH M J1a0OpaTOpHBIM 000pyJIOBaHHEM; (OPMYIUPOBATH LEIH
WCCIIEIOBaHMS; IPEJCTABIIATH B Pa3IMUHOI opMe pe3ynbTaThl SKCIEPUMEHTA,

AHAJIM3UPOBATH U OICHUBATL UX JOCTOBCPHOCTDH

ChopMUpOBaHHOCTH yYMEHHUS OCYIIECTBIISTH  IICJICHANIPABICHHBIA  MMOMCK
XUMHYECKOH WH(POPMAIMU B PA3IMYHBIX HCTOYHHMKAX (HAydHAs U Y4eOHO-
Hay4Has JIMTEpaTypa, CpeicTBa MaccoBOM HH(pOpMaIuu, ceTh VHTepHET u
Apyrue),  KPUTUYECKH  aHAIM3UPOBaTh  XUMUYECKYH)  HWH(POPMAIHIO,
nepepadaTeiBaTh €€ W UCIOJIb30BaTh B COOTBETCTBUU C IOCTABJICHHON YUeOHOMN

3agadei

15

ChopMUpOBaHHOCTh YMEHHUS IMPOTHO3WPOBATh, AHAIM3UPOBATH M OILICHUBATH
MH(OPMAIHIO C MO3UIUN IKOIOTUIECKON Oe30MacHOCTH TOCIEICTBHIA OBITOBOM
U TPOM3BOJCTBCHHOW [EATEIPHOCTH YEJIOBEKa, CBA3AHHON C IepepadoTKOiM
BELIECTB; C(HOPMUPOBAHHOCTh YMEHHUI OCO3HABATh OMACHOCTH BO3JCHCTBHS Ha
JKMBBIC OpraHU3MblL OHpeI[eJ'IéHHI)IX BCIIIECTB, IIOHHMMAasA CMBbICI IIOKa3aTciIsd
MPEaebHON JAONMYCTUMON KOHIIEHTPAILMH, U TMOSICHATh Ha MPUMEpax CIOCOObI
YMEHBIIEHHST W TPEIOTBPAICHUS] WX BpPEIHOTO BO3JCHCTBUS HA OpPTraHH3M

YCJIOBCKaA




HEPEYEHDb 2JIEMEHTOB COILEPKAHUSA, ITPOBEPAEMBIX HA EI'D 11O

XUMHUHU
Kona IIpoBepsieMblii 3JIeMEHT CO/IepPKAHUS
1 TeopeTnyeckre OCHOBBI XMMHUU
Ctpoenune BemiectBa. CoBpeMEHHass MOJENIb CTPO€HUs aroma. Pacnpenenenue
AJIEKTPOHOB 10 YHEPreTHUECKUM YpOBHsM. Kiaccupukanus XUMUYECKHX JJIEMEHTOB.
11 OCOOCHHOCTH CTPOCHHUSI SHEPreTHMUYCCKHX YpPOBHEH aromoB (S-, P-, 0-31eMEHTOB).
OcHOBHOE U BO30YXIEHHOE COCTOSHUS aTOMOB. DJICKTPOHHAs KOH(PUTYpaIlds aToMma.
BasieHTHBIE 2JIEKTPOHBI
Ilepuonnueckas cucrteMa xumudeckux snemeHToB J[.M. MenneneeBa. Puznyeckuil
cMmbica Ilepuoguyeckoro 3akona J[.M. MenneneeBa. [IpuyuHbl M 3aKOHOMEPHOCTH
1.2 W3MEHEHUsI CBOMCTB DJJIEMEHTOB W HMX COCIMHEHHMM 110 MepuojaM M Tpyliam.
3aKOHOMEPHOCTH B U3BMEHEHHUH CBOMCTB MPOCTHIX BEILIECTB, BOJIOPOIHBIX COCTUHEHUH,
BBICIIUX OKCUJOB M THAPOKCUIOB
1.3 BasneHTHOCTB. D5eKTpOoOTpUIIATEIbHOCTh. CTENEHb OKUCICHUS
Bunbl xuMuueckod cBsi3M (KOBajJCHTHAs, MOHHAs, METAJUIMYECKas, BOJOpPOJHAs) W
14 MexaHu3Mbl €€ oOpa3oBaHUs. MeEXMONIEKYIsIpHbIE B3auMojelcTBUA. BemecTBa
' MOJIEKYJIIPHOTO ¥ HEMOJIEKYJSPHOTO CTPOEHHUA. THUIbl KPUCTALIUYECKUX PEIIETOK.
3aBUCHMOCTh CBOMCTBA BEIIECTB OT THUIA KPUCTATUIMUECKOU PEIIETKU
15 Xumnueckasi peakuusi. Kinaccupukaius XUMUYECKUX PEaKlUi B HEOPTraHUYECKOW W
' OpraHWYECKON XUMUH. 3aKOH COXPAHEHHS MacChl BEIIECTB
1.6 CKopocThb peakiuy, e€ 3aBUCUMOCTh OT Pa3InYHbIX (PaKTOPOB
1.7 TennoBsie 3¢ (HeKThl XUMUYECKUX peakiuil. TepMoXuMuiecKkre ypaBHEHUS
18 OOpatumbie peakiuu. XUMHUYECKOoe paBHOBecHe. DaKTOphI, BIUSIONINE HA COCTOSTHUE
' xumudeckoro pasHosecus. [Ipunuun Jle Hlarense
OnekTponuTrueckas auccoruanus. CuiibHbIe U cnadble dMeKTpoauThl. Cpena BOJHBIX
1.9 pacTBOPOB BEIIECTB: KHUCTasi, HEUTpasibHas, MieiaoyHad. CTeneHb AUCCOLMAINH.
Peaknpu moHHOTO OOMEHA
1.10 I'maponu3 coneit. Monnoe mnpousBenenue Boabl. Bomopomubiii moxasarens (pH)
' pacTBopa
CrocoObl  BBIpaKEHUS KOHIIEHTPAIlMM PacTBOPOB: MAaccOBasl JOJII PACTBOPEHHOTO
1.11 BEIIIECTBA, MOJISIpHAs KOHIICHTpamus. HachlllleHHbIe W HEHACHIIEHHBIE PAaCTBOPHI,
pacTBopuMocTb. Kpucraninoruaparst
112 OKHUCIATENbHO-BOCCTAHOBUTENIbHBIE peakiuu. [loBegeHWe BemeCTB B Cpemax ¢
' pa3HbIM 3HaueHueM PH. MeTosl anekTpoHHOTO OanaHca
113 DNeKTPOIN3 paCTBOPOB U PACILIABOB COJICH




OCHOBBI HEOPTraHUYECKON XUMHH

2.1

Knaccudukanuss nHeopranmveckux coeauHeHuil. HomeHkiaTypa HeEOpraHHYECKUX

BCIICCTB

2.2

2.3

2.4

2.5

XUMHUYECKUE CBOMCTBA BAXHEHIIMX METAIOB (HATPUM, Kalui, KaJbLIUM, MarHui,
QTIOMUHMM, ITMHK, XpOM, JKelie30, Meab) M HX coeauHeHuid. OOmme CcrocoOs
MOJYyYECHHS] METAJIJIOB

XHWMHYECKUE CBOMCTBA BOXKHEHUINIMX HEMETAJJIOB (TaJIOTEHOB, Cephbl, a30Ta, (ocdopa,
yriepojia ¥ KpeMHHUs) U UX COSAMHEHUH (OKCHUIOB, KHCIOPOJICOAEPKAIIUX KHUCIIOT,
BOJIOPOJHBIX COCTUHEHHUI)

I'eneTnueckas CBsi3b HEOPTAHMYECKUX BEUIECTB, MPUHAJICIKAIIMX K PA3TUYHBIM
Kjaccam

#HHHPar### 1 nentuukanus HeOpraHMYECKUX coenHeHm. KauecTBeHHbIE peakuy Ha

HCOPTaHNYCCKUC BCIICCTBA U HOHBI

OCHOBBI OPraHUYECKON XUMUH

3.1

OCHOBHBIC TIOJIOKCHHSI TCOPUU XUMHYECKOTO CTPOCHHS OPTaHMYECKUX COCIUHEHUI
A.M. byrnepoBa. VYriepoAaHblii CKelleT OpraHM4eckoil Mojekynbl. KpaTHocTb
XUMUYECKON CBSI3HM. S- M P-CBsI3U. SP3-, SP2-, SP-ruOpuan3anuu OpOUTAICH aTOMOB
yriaepoaa. 3aBUCHUMOCTb CBOMCTB BEIIECTB OT XMMMUYECKOTO CTPOEHHS MOJIEKYIL.

I'omonoru. I'omonornyeckuii psan. Mzomepus u uzomepsl

3.2

[onsarue o pyHkunoHanbHOH rpymme. OpueHTaMOHHBIE 2P PEKTH 3aMeCTUTENEH

3.3

[IpencraBnenne o kinaccudukalMu OpraHMdyeckux BemecTB. HomeHkmarypa
OpraHMYECKUX COETUHEHHH (crucTeMaTHdecKas) U TPUBUAJIbHbIE Ha3BaHUS BaXKHEHIINX

HpeHCTaBHTeHeﬁ KJIaCCOB OPraHNYICCKUX BCUICCTB

3.4

3.5

CBO60,[[HOpa,I[I/IKaHBHBII>'I 1 MOHHBI MEXaHH3MEbI pCaKIuu. IIonsTue o HYKJ'IGO(I)I/IJ'IC n

anektpoduie. [IpaBuno MapkosHukoBsa. [Ipasuio 3aiineBa

Ankanbpl. XUMHUYECKHE CBOMCTBAa QJKaHOB: TaJIOTEHUPOBAHHE, AETUIPUPOBAHME,
TEPMUYECKOE Pa3NIoKEHHE, KPEKUHT, h3oMepusanus, ropeaue. [loayueHue ankaHoB.
Huxnoankansl. Crnenuduka CBOWCTB INHKIOATKAHOB C MaJbIM pa3MEpoOM IIHMKJIA.

PeaKIII/II/I MPUCOCIUHCHUA U paIUKAJIbHOI'O 3aMCIICHUA

3.6

3.7

3.8

AnkeHpl. XHWMHMUYECKHE CBOMCTBA: pEaKIMH TMPUCOSTUHEHUs (TaJIOTeHHUPOBAHHUE,
TUAPUPOBAHUE, TUIPOTAIOT€HUPOBAHUE, THApATallvs), TOPEHHs, OKUCICHUS U
nonuMepu3auu. [I[poMbIieHHbIe U Ta00paTOPHBIE CIIOCOOBI MOTYYESHHSI aTKEHOB
Ankanuenbl. XHMMHYECKHME CBOMCTBA  aJIKaJUEHOB: PpEAKIUU MPUCOCIUHECHUS
(ruapupoBaHMe, TaNOTEHUPOBAHUE), TOpPeHHS © mnonuMepusanuu. [lomyueHue
AIKaJUEHOB

AnkuHBIl. XUMHUYECKHE CBONCTBAa: peaklUU TMPUCOECIUHEHUs (TaJOTeHHPOBAHUE,

TUAPUPOBAaHUE, THUJpaTalys, TUAPOTrajJOoreHUpOBaHUE) KakK CIoco0 MOJydyeHus




IOJIMMEPOB M JIPYyTUX IIOJIE3HBIX MNpOAYyKTOB. Peakumm 3amemienus. I'openue
aleTUJICHAa KaK HCTOYHHMK BBICOKOTEMIIEPATypPHOIO IUIAMEHU I CBAapKU U PE3KHU

MCETaJJIOB. HpI/IMeHCHI/IC allCTHUJICHA

3.9

Apenbl. XUMHUYECKHE CBOHCTBAa OCH30/a: PEAKLUU NIEKTPOPUIBHOIO 3aMEIlEHHUS,
IPUCOEIUHEHNUs (THIApUpOBaHuUe, rajoreHupoBanue). Peakuus ropenus. OcobeHHOCTH
XUMHUYECKHX CBOHCTB TOnyona. Ilomydenune Oenzona. OCOOEHHOCTHM XMMMYECKHX
cBoiicTB ctupona. [lonmumepusanust ctupoina. CrocoObl MOJTY4YEeHUS U TPUMEHEHHE

APOMATHYCCKUX YIIJICBOAOPOAOB

3.10

Cnuptsl.  IlpenenbHble  OJHOATOMHBIE  CHUPTHL. ~ XHMMHUYECKHUE  CBOMCTBA:
B3aMMOJICIICTBHE C HATPUEM KaK CIOCOO YCTaHOBJIEHUS HAIWYMs THAPOKCOTPYIIIBI, C
rajJJoreHOBOJIOPOJIaMM  KaKk CHoco0  IOJy4eHUs pPacTBOPUTENEH, BHYTpU- U
MEXMOJIEKyJIsIpHas neruaparanus. Peaknunsa ropenwus. IlomydeHne sraHona: peaxkuus
OpOo’KeHHs TIUIIOKO3bl, THUJpaTauus OTWIEHA. OTWIEHIVIMKOAb W TJIMLUEPUH Kak

npeaACTaBUTCIN MMPCACIbHBIX MHOI'OATOMHBIX CIIMPTOB

3.11

®eHon. XuMuYeckue CBOMCTBa (peHona (peakuuu ¢ HaTpUEM, TUIPOKCUIOM HaTpus,

opomom). [Tonyuenue genomna

3.12

Anpaeruapl. XHUMHYECKHE CBOWCTBA MPENCIbHBIX albJETHIOB: TUAPUPOBAHUE;
KauyeCTBEHHbBIC PEaKIMy Ha KapOOHWIBHYIO TPYIIy (peakuus «cepeOpsHOro 3epKaiay,
B3aumojeiicteue ¢ ruapokcuaom menu (ll). Ilomyuenue mnpenenbHBIX aabIETHIOB:
OKHCJICHUE CIMPTOB, THUApATALMs aleTUIeHa. AILIETOH KakK MpPEICTABUTENIh KETOHOB.

OcobenHocTu p€aKimun OKHCJICHHA allCTOHA

3.13

KapOonoBeie  kuciaoThl. XUMHUYECKHE CBOWCTBA TPENETBHBIX  OJHOOCHOBHBIX
KapOOHOBBIX KHCIOT. OCOOEHHOCTH XWMHUYECKUX CBOWCTB MYPAaBHHUHOW KHUCIIOTHI.
[Tomyuenue mpenenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCJIOT: OKHUCJICHHE alKaHOB,
AJIKEHOB, NIEPBUYHBIX CIIMPTOB, aJbJICTUI0B. BrICciIne mpenenbHble U HENMPEACIbHbIE

KapOOHOBBIE KUCIIOTHI

3.14

Crnoxuble 3¢upsl 1 xKUpbl. CrocoObl MOJNyYeHUsl CIOXHBIX 3¢upoB. OOpaTUMOCTh
peakuuu stepuduxanuu. [IpumeHeHne cioxxHbIX 3GUpPOB B MUILIEBON U MaphroMepHOM
HOPOMBIIIIIEHHOCTU. JKUpBI Kak CIOXKHbIE 3(QUPBI TIMLIEPUHA U BBICHIUX KapOOHOBBIX
KUCJIOT. XMMHUYECKHE CBOWCTBA JKUPOB: THAPUPOBAHUE, OKUCIEeHHE. ['maponus, umum
OMBUICHHE, JKHPOB Kak CIOCO0 MPOMBIIUIEHHOTO TMOJIY4YEHHUsI COJIEH BBICIINX

Kap6OHOBLIX KHCIIOT. MbLTA KaK COJIM BHICIIHNX Kap6OHOBLIX KHUCIIOT

3.15

XUMUYECKUE CBOMCTBA TIIFOKO3bI: PEAKIHH C YYACTHEM CIHPTOBBIX M aJbJETUIHON
Tpynon ¥ MOJIOYHOKHCIOE OpoxeHue. [IpuMeHeHHE TIIOKO3bI, €€ 3HAaueHUEe B
JKU3HENIEATSIIHHOCTH OpraHusma. Jncaxapunsl: caxaposa, MaJibTo3a.
BoccranaBnuBaromme i HEBOCCTAaHABJINBAIOIIIIEC JIMCAXapUJIbl. IM'aaponus
nucaxapunoB. llommcaxapuabl: Kpaxmai, TraMKoreH. CTpoeHue MaKpOMOJIEKYJI

KpaxmaJia, I'NIMKOI'€Ha U ICJIII0JIO3bI. du3nyecKkue CBOMCTBa KpaxMajia 1 LCJUIIOJIO3bI.




XUMHYECKUE CBOMCTBA Kpaxmalia: THAPOJIM3, KAYeCTBEHHAsh pPEAKUUs C HOJOM.
XVWMUYECKUE CBOWMCTBA MEJUIIONIO3bI: TUAPONIN3, IMOITYYCHHE 3(PUPOB IEIUTIOIO3BI.

[TonsiTrie 06 NCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN HIEIK)

3.16

AMuHBI. AMUHBI KaKk OpPraHMYECKHE OCHOBAaHMUS: PEAKIHMH C BOJOH, KHUCIOTaMH,
peakius ropeHus. AHWINH KaK MPeJCTaBUTEbh apOMAaTHYCCKUX aMHUHOB. XUMHUYECKHE
CBOMCTBAa aHWJIMHA: B3aMMOJICUCTBHE C KHCIOTaMH, OpPOMHOH BOJOW, OKHCIICHHE.
[Tonyuenue aMHHOB ATKUIIUPOBAHUEM aMMHaKa H BOCCTAaHOBJICHUEM

HUTPOIPOU3BOHBIX YIJIEBOJOPOIOB

3.17

3.18

3.19

AMUHOKUCIOTHI ¥ OCNKh. AMHHOKHCIOTBI Kak amQOTepHbIE OpPraHHYECKUE
coenuHeHUs1. OCHOBHBIE aMHMHOKHUCIIOTHI, 00pa3yrone OeKu. XUMMUYECKUE CBOWCTBA
OCJIKOB: THAPOJIN3, ICHATYPAIlHS, KAYECTBEHHBIE (I[BETHBIC) PEAKIIMK Ha OCIKH
CtpoeHue U CTPYKTypa MOJUMEPOB. 3aBUCUMOCTH CBOMCTB IMOJIMMEPOB OT CTPOCHUS
Mosniekyn. OCHOBHBIE CIOCOOBI TOJYYEHHUS BBICOKOMOJICKYISPHBIX COEIUHEHUM:
peaKuuy MOJMMEPH3AINH U TTOJIMKOHACH canuu. Kinaccudukaius BOJIOKOH

#HHHPar###  nentudukanus opraHMUECKUX coenHeHui. Pemenne

SKCIICPUMCHTAJIbHBIX 3a/la4 Ha paCliO3HAaBAHHUEC OPraHUYCCKHUX BCIICCTB

3.20

TI'enernueckas cBI3b MCXKAY KiIaCCaMH OPraHn4CCKux COGIII/IHGHI/Iﬁ

XUMHS U )KU3Hb

4.1

XuMus B oBceAHEBHOM kU3HU. [IpaBuina Oe3omnacHoi pabOThI ¢ €AKUMU, TOPIOUYUMHU U

TOKCHUYHBIMU BCIICCTBAMM, CPCACTBAMU OBITOBOM XMMHUH

4.2

4.3

4.4

XuMHUSL ¥ 3J0pOBbE. XUMHS B MEIUIHMHE. XUMHS M CEIbCKOE XO35SMCTBO. XUMUS B
MPOMBIIIIECHHOCTH. XUMUS U SHEPTeTUKA: MIPUPOTHBINA U MOMYTHBIN HEPTSIHOM Ta3bl, UX
coctaB M wucnons3oBaHue. CoctaB HehTH U e€ mepepaboTka (MIPUPOTHBIE UCTOUHUKU
YTIIEBOI0OPOIOB)

XuMHUsT W OKOJOTHsS. XUMHUYECKOE 3arpsi3HEHUE OKPYXKaIIed Ccpeapl U €ro
nocnencteus. Oxpana ruapochepsl, mouBbl, armocdepsl, (uopsl U (ayHbl OT
XUMUYECKOro 3arpsisHeHusi. [IpobimemMa OTX0MOB ¥ TMOOOYHBIX  TPOIYKTOB.

AJ'IBTepHaTI/IBHHe HCTOYHHUKHU SHECPTHUUN

O6H_[I/Ie NpEACTAaBJICHUA O MIPOMBIINUICHHBIX crocodax MOJIY4CHUd XUMHYCCKUX
BCIICCTB (Ha nmpumMepe NMponu3BoJACTBa aMMHaAKa, cepH0171 KI/ICJ'IOTBI). IIépHa;I KU I BCTHasA
MCTAJUTYypTrHUs. Crekio n CHJIMKaTHas IMPOMBIIIJICHHOCTD. HpOMBIHIHeHHaSI

oprannyeckas XuMusi. CeIpb€ JUIsl OPraHM4eCKON MPOMBIIIIIEHHOCTH

Tumnbl pacy€THBIX 3a1a4

5.1

Pacuérsl macchl BemecTBa min 00bEMa ra30B 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA,

MaccCc UJIn O6’BéMy OIHOTO U3 YHaCTBYIOIINUX B PCAKIIUH BCUICCTB

5.2

Pacuérsl TemmoBoro 3¢ dexra peakuuu




5.3

Pacuérpl 00BEMHBIX OTHOLICHU Ta30B PU XUMHUECKUX PEAKLIUAX

Pacuérel maccel (00bEMa, KOTMYECTBA BEIIECTBA) IPOAYKTOB PEAKITUH, €CITH OHO U3

>4 BEIIIECTB JIaHO B M30BITKE (MMEET IPUMECH )
55 Pacuérel MmaccoBoi mim 00BEMHOM JOIU BRIX0/IA TIPOAYKTA PEAKIIHH OT TEOPETUICCKU
' BO3MOKHOT'O
Pacuérel macchl (00bEMa, KOTHUECTBA BEIIECTBA) MPOAYKTA PEAKIINH, €CITH OJHO U3
5.6 BEILECTB JJAHO B BUJIE PACTBOpA C ONPEACIEHHON MaCCOBOM J0JIel PAaCTBOPEHHOIO
BEILECTBA
5.7 PacuéTel ¢ ncronb30BaHUEM MOHATHIN «MaccoBas 10JIs1», «MOJISIpHAask KOHLEHTpaLus»,
' «pacTBOPUMOCTB»
5.8 HaxoxneHnue MonekynsapHoil popMysibl OpraHMueCcKOro BEIIECTBA MO €ro MIOTHOCTH U

MaCCOBBIM OJOJIAM 3JICMCHTOB, BXOOAIIUX B €0 COCTAB, WJIH 110 MPOAYKTaM CropaHus
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