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PaGouas mporpamma 10 y4eOHOMY TpenMeTy «XUMHUS»

(yrmyOieHHBIH ypoBeHb) (mpenMeTHas 00yacTh «EcCTecTBEHHO-HAyYHBIE MPEIMETHI)
(Tamee COOTBETCTBEHHO — MpOrpaMMa MO XUMHH, XUMHUS) BKIIIOYAET MOSICHUTEIbHYIO
3aMKCKy, COJIEp)KaHMe OOY4YeHHMs], TUIAaHHUPYEMbIE pPE3yJbTaThl OCBOCHHS IMPOTPAMMBbI
N0 XHMHH, TEMATHUYECKOE IUIAaHUPOBAaHUE, MEpedyeHb (KoIu(UKATOp) MpPOBEPSEMbIX
TpeOOBaHMI K pe3yjbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTeIbHOM MPOrpaMMbl
cpenHero o01ero 00pa3oBaHuUs U JIEMEHTOB COJICPKAHUS IO XUMHUH.

[losicHuTenbHast 3amucKa OTpa)kaeT OOIIME LEAM W 3aJaud U3YYCHUs XUMHH,
XapaKTEPUCTUKY TICUXOJIOTMYECKUX MPEANOChUIOK K €€ H3YYEHHUI0 OOy4aronIMMHCH,
MECTO B CTPYKType ydeOHOro IUIaHa, a TakKe MOAXOAbl K OTOOpY Colep KaHws,
K ONpPEACJICHUIO IUIAHUPYEMBIX PE3YyJIbTaTOB M K CTPYKTYpEe TEMAaTHYECKOIO
MJIAaHUPOBAHMUSL.

Conepxxanue OOydeHHUSI PACKPBIBAET COJIEpkKATEIbHbIE JIMHUU, KOTOPHIC
IpeajgararoTcs i 0053aTebHOTO U3YYEHHUS! B KaXKJIOM KJIacCe Ha YPOBHE CPEIHErO
o011iero oopazoBaHusl.

[Inanupyembie pe3yabTaTbl OCBOEHHS MPOTrpaMMbl IO XHWMHH BKJIIOYAIOT
JIMYHOCTHBIE, METANpeAMETHbIE pPe3yJbTaThl 3a BeCh Mepuoj OOydeHUs Ha YpOBHE
CpelHero oOIIero oOpa3oBaHUs, a TaKXKE MPEIMETHBIE JOCTHKEHHUS OOyYaroIerocs
3a Kaxaelii ron oOydenus. HaydHo-meTtomudeckoil OCHOBOM s pa3paboTKu
IUTAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrpaMMbl MO XUMHH JJiI YPOBHS CPEIHETrO
o01iero o0pa3oBaHUs SIBISIETCS] CUCTEMHO-TIEATEILHOCTHBIN MOAXOI.

HOACHUTEJIBHASA 3AITMCKA

[Iporpamma 1Mo XMMHUHM Ha YpOBHE CpPEIHEro oOIero odpasoBaHusi pa3padboTaHa
HAa OCHOBE TpeOOBaHWII K pe3yjbTaTaM OCBOSHHUS OCHOBHOM 00pa3oBaTelbHOMN
pOrpaMMbl CpeIHero oo1iero oopazoBanus, npeacrasieHubix B @I'OC COO.

XYMHSI Ha YpOBHE YIIIYOJICHHOTO M3YYEHHMs 3aHUMAET Ba)KHOE MECTO B CHUCTEME
€CTECTBEHHO-Hay4YHOTo oOpa3zoBanus ydamuxcsa 10 — 11 knaccos. M3yuenue npeamera,
peanu3yemMoe B yCIOBUAX JU(PHEPEHITUPOBAHHOTO, MPOPUIHHOTO 00yUYEHUsI, TPU3BAHO
obecreunTh 00111€00pa30BaTeIbHYI0 U OOIIEKYJbTYPHYIO MOJATOTOBKY BBITYCKHUKOB
IIKOJIbI, HEOOXOAUMYIO ISl aJlalTallid MX K OBICTPO MEHSIOIIUMCS YCIOBUSIM >KU3HU
B COIIMYME, a TAK)Ke VISl MPOAOKEHUSI 00yUeHHs] B OpraHU3alMsIX MPOPECCUOHAIBHOTO
00pa3oBaHusl, B KOTOPBIX XUMHUS SBJISICTCS OJTHOU U3 IPUOPUTETHBIX JUCIUILIINH.

B nporpamme nmo xumMuu Ha3HaueHUE NpeaMeTa «XHUMHsD MOIy4aeT HOAPOOHYIO
MHTEPIIPETAIMIO B COOTBETCTBUU C OCHOBoMoJararomumu nojioxenusimu @I'oC COO
0 B3aMMOOOYCIIOBJIEHHOCTH LIEJIeH, coiepKaHusl, pe3yibTaToB 00y4eHHs] U TpeOOBaHUMN
K YPOBHIO MOJIOTOBKHM BBIMYCKHUKOB. CBUIETEIHCTBOM TOMY SBJISIFOTCSI CJEAYIOILINE
BBITIOJTHSIEMBIE TIPOTPAMMOM 110 XUMHUH (HYHKITUU:
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—  HMH(QOPMAIMOHHO-METOAMYECKAd, pealn3alisi  KOTOPOM  oOecreynBacT
NOJTyYeHHE TPEACTABICHUS O MLENsIX, COJIEp)KaHWHU, OOIIel CTpaTeruu OOydeHHs,

BOCIIUTAHUS W Pa3BUTHS OOYYArONIUXCsl CPEICTBAMH MPEAMETa, M3y9aeMOro B paMKax
KOHKPETHOTO MPOUIIS;

— OpraHU3alMOHHO-IUIAHUPYIOIIAsd, KOTOpas NpelyCMaTpUBAET OIpENeICHUE:
MPUHIIUIOB CTPYKTYPUPOBAHUS U TIOCJIEIOBATEILHOCTH U3YUEHUs y4eOHOr0 MaTepuania,
KOJIMYECTBEHHBIX M KAYECTBEHHBIX €r0 XapPaKTEPUCTHUK; MOAXOJ0B K (HOPMUPOBAHUIO
COJIEp)KATEILHON OCHOBBI KOHTPOJSI M OIIEHKM OOpa30oBaTENIbHBIX JIOCTHKECHUI
o0yyJaromuxcs B paMKax MTOrOBOM arTtecTaluu B GopMe €AUHOTO TOCYAapCTBEHHOIO
AK3aMEHa M0 XUMUHU.

[Iporpamma a1 yriryOJae€HHOTO U3yYECHUSI XUMUU:
— YCTaHaBJIMBAa€T WHBAPUAHTHOE MPEIMETHOE COJEpKAHHE, 00s3aTeIbHOE

A HU3YUCHHA B padaMKaX  CCTCCTBCHHO-HAYy4YHOI'O HpO(i)I/IJBI, npcayCcmMaTpuBacT

pacrpeieiecHue M CTPYKTYpUpPOBAaHHE €ro Mo KiaccaM, OCHOBHBIM COJEPKATEIbHBIM
JUHUAM/pa3aenam Kypea;

_ JlaeT pacmpelerneHue y4eOHOro BpPEMEHU JJISl U3YUEHUS OTICNIbHBIX TEM;
npeyiaraeT IMOCIeI0BaTeIbHOCTh H3Y4YEHHMs] Yy4eOHOro Marepuana C Y4eTOM JIOTUKU
ITOCTPOEHUS Kypca, BHYTPUIIPEAMETHBIX U MEKIIPEAMETHBIX CBA3EH;

— Aact MCETOAUYCCKYIO HHTCPIPETALIUIO ueneﬁ N 3aJa4 H3YUYCHHA IIpCaAMCETa

Ha yriayO0JICHHOM YPOBHE C YYE€TOM COBPEMEHHBIX IMPHOPUTETOB B CHUCTEME CPEIHETO
o0miero obpazoBaHusi, COJAEP>KATEIBHON XapaKTEPUCTUKH TUIAHUPYEMBIX PE3yJIbTaTOB
OCBOCHHUSI OCHOBHOHM 00pa30BaTEeNbHOW MPOTPaMMBI CPEIHETO 001Iero o0pa3oBaHUs
(JIMYHOCTHBIX, METANPEIMETHBIX, MPEIMETHBIX), a TAKXKE C y4ETOM OCHOBHBIX BUJIOB
y4e0HO-TI03HABATENBHBIX JCHCTBUI OOYyYaromerocss IO OCBOCHHUIO COJEp KaHUs
peaMeTa.

[To BceM mo3ummsM B TporpamMMme MO0 XUMHUHU MPEAYCMOTPEHa MPEEMCTBEHHOCTh
¢ oOy4eHHEeM XMMHH Ha YPOBHE OCHOBHOTO 00IIIeT0 00pa3oBaHUsI.

B cootBercTBUM ¢ KoHUenTyanbHbIMU nosnoxeHussMu OI'OC COO o HazHaueHuu
npeaMeToB 0a30BOro M YriIyOJEHHOTO ypoBHEH B cucteme aud@epeHIupoBaHHOTO
0o0y4eHHsT Ha YPOBHE CpPEIHETO 00IIero oOpa3oBaHUsl XUMHUS HA YPOBHE YTIIyOJIEHHOTO
U3yYEHHUs HalpaBlieHa Ha pPeaqu3aldio MPEEMCTBEHHOCTH C MOCIEIYIOIMIMM 3TaroM
MOJTyYEHHS] XUMUYECKOTO 00pa30BaHUsl B paMKax M3yUYeHHs CIEIMATbHBIX €CTECTBEHHO-
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HAy4YHBIX M XUMHYECKUX [JUCUMIUIMH B By3aX M OpraHu3alusx CpPEIHEro
npodeccuonanbHOTO 00pa3oBaHusa. B 3TOi CBsI3M HW3Y4YCHHE TIpeaMeTa «XHUMUSD)
OPUEHTUPOBAHO NPEUMYIIECTBEHHO Ha PACHIMPEHHE W YIIyOJeHHEe TEOPEeTHYECKOU
U TMPaKTHYECKOW MOJATOTOBKH OO0YyYarouuxcs, BbIOpABIIMX OMNpENeIeHHBIN Mpoduinb
0o0y4eHHsi, B TOM YHUCJE C MEPCHEKTUBOW MOCIEAYIOMEro MOJIYYCHUS XUMHUYECKOTO
o0Opa3oBaHus B OpraHu3anusax npodeccuoHaibHOro oopasoBanus. B ceere TpeboBaHuit
®I'OC COO k mIaHupyeMbIM pe3ysbTaTaM OCBOCHHSI OCHOBHOM 00pa3oBaTeNbHOMN
IporpaMMbl  CpelHero oOmero oOpa3oBaHUS U3yYEHUE TpeaMeTa «XUMHUD)
OPUEHTHUPOBAHO TaK)K€ HA PEIICHUE 3aJad4 BOCIUTAHUS W COLHUAIBHOTO Pa3BUTHUA
oOyyJaronuxcs, Ha (GOPMUPOBAHUE Yy HUX OOUICMHTEIUICKTYaIbHBIX YMEHUN, YMEHUUN
palMoHaNM3ay y4eOHOTo Tpyia U 000OIIEHHBIX CIIOCOOO0B JIESITEIHLHOCTH, UMEIOIINX
MEXIUCUUTUIMHAPHBINA, HAAIPEAMETHBIN XapaKTep.

XVMHSI Ha YPOBHE YIUIyOJIGHHOTO HW3YYEHHUs BKIIOYAET YriayOJeHHbIE KYpChl —
«Opranunueckass xumus» U «OO0mas u HeopraHuueckas xumus». [lpu onpeneneHuun
MOJXO0JIOB K OTOOPY M CTPYKTYpPHOW OpraHu3alud COJACPIKAHUA OTUX KYpCOB
B MPOTpaMMe MO XUMHH 3a OCHOBY HpuHATHI nonoxeHuss ®I'OC COO o paznuuusax
0a30BOro M YriIyOJIEHHOIO YPOBHEH U3yUeHUs MpeIMeTa.

OcHoBy coniepkanusi KypcoB «Opranudeckast xuMus» U «OO0111asi 1 HeOpraHuyeckas
XUMUS» COCTAaBJIIET COBOKYIMHOCTh MPEIAMETHBIX 3HAHWM M YMEHUM, OTHOCSIIUXCS
K 0a30BOMY YpOBHIO U3y4Y€HUS MTPEeAMETa. DTa CUCTEMA 3HAHUM MOJIydaeT ONpeeIeHHOE
TEOPETUUYECKOE JIONOJIHEHHE, MTO3BOJISIOIIEE OCOZBHAHHO OCBOUTD CYIIECTBEHHO OOJIBILINNA
o0beM (pakTosornueckoro marepuana. Ha yrimyOieHHOM ypoBHE M3Y4YEHHS TIpeaMeTa
obecrieueHa BO3MOKHOCTh 3HAYUTEIHHOTO YBEIMYEHUSI 00beMa 3HAHUI O XMMHYECKUX
JJeMEHTaX M CBOMCTBAaX WX COEJAMHEHWN Ha OCHOBE pACIIMPEHUS M YriayOJeHus
NPEACTABICHU O CTPOECHHWU BEUIECTBA, XUMHUYECKOM CBSI3M U 3aKOHOMEPHOCTSX
MPOTEKAHUs PEAKIMil, PACCMAaTPUBAEMBIX C TOYKH 3PEHUS XHUMHUYECKOW KUHETHKHU
U TepMoauHaMuKu. M3ydeHue nepuoamyeckoro 3akoHa u llepronndeckor CHCTEMBI
XUMUYECKUX JJIEMEHTOB 0a3upyeTrcs Ha COBPEMEHHBIX KBAaHTOBO-MEXaHUUYECKHUX
MPEICTABIICHUSIX O CTPOSCHUU aToMa. XUMHUYECKasi CBsI3b OOBSICHSICTCS C TOUKH 3PCHUS
DHEPreTUYECKUX W3MEHEHUH TMpH ee 00pa3oBaHMU M Pa3pYIIEHUH, a TaKKE C TOUYKHU
3peHHsT MEXaHM3MOB ee€ oOpasoBaHus. VI3ydeHuWe THIOB pEAKIMil JOMOIHSIETCS
dbopMUpoBaHUEM TPEACTABICHUN 00 JJIEKTPOXHUMHYECKUX TPOIECCaX M AJIEKTPOTIU3E
pacIlJIaBOB UM pacTBOPOB BELIECTB. B Kypce opraHnyeckoil XMMUH MPU PaCCMOTPEHUU
PEaKIMOHHON CHOCOOHOCTH COEIMHEHUW YJIensieTcss 0co00oe BHUMaHHE BOIPOCaM
00 3JeKTPOHHBIX 3P PeKTax, O B3AUMHOM BIIMSHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaxX
peaKiuu.
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B mmanme ¢opMupoBaHMS OCHOB HAyYHOTO MHPOBO33PEHHUS, OCBOCHUS
0OIIIeHayYHBIX METOJIOB IO3HAHUS W OIbITa MPAKTUYECKOTO MPUMEHEHHS Hay4YHBIX
3HAHUW M3yYCHHE TIpeaMeTa «XHUMHUsS» Ha YIUIYOJI€HHOM ypOBHE OCHOBAaHO
Ha MEXIPEAMETHBIX CBS34X C Yy4eOHBIMH TIpeAMETaMM, BXOMSIIMMH B COCTaB
npeaMeTHbIX oOnactelt «EcTecTBeHHO-HayuHbIe», «Marematnka U HHPOPMATHKA
U «PyCCKHI SI3BIK U JIUTEPATypPay.

[Ipu n3yueHnn yueOHOro npeaMera « XMMus» Ha yriryOJIeHHOM YpPOBHE TakKe, Kak
Ha YPOBHE OCHOBHOT'O U CpeJHero oo1iero oopa3zoBanus (Ha 6a30BOM ypOBHE), 3aaueii
MIEPBOCTEIICHHON 3HAYUMOCTH SIBIIICTCS (OPMHPOBAHHWE OCHOB HAYKHM XUMHU Kak
00JaCTH COBPEMEHHOTO €CTCCTBO3HAHUS, IPAKTHYECCKOW JCSITCIIBHOCTH YeIOBEKa
¥ OJTHOTO M3 KOMITOHEHTOB MUPOBOH KyJIbTYpHI. Pemenune 3o 3amaun Ha yriryOJICHHOM
YpOBHE M3yUYEHUS MPEAMETA TPE/IoIaracT peaanu3alnuio TaKuX IeJIeH, Kak:

dhopMupoBaHUE IPEACTaBICHUN:

0 MaTepUaTbHOM CIUHCTBE MHpA, 3aKOHOMEPHOCTSIX M IO3HABAEMOCTH SIBIICHUN
IPUPOABI, O MECTe XMMHHU B CHCTEME E€CTECTBCHHBIX HAyK M €¢ BEayIed poyin
B oOecleueHnd YCTOWYMBOTO PAa3BUTHs UYEJIOBEUECTBA: B PEIHICHUH MPOOIIeM
9KOJIOTHYECKOM, SHEPTETUUECKOW W THIINEBON O€30MacHOCTH, B Pa3BUTHH MEIUITMHEI,
CO3JaHWM HOBBIX MAaTEpPHAJIIOB, HOBBIX HMCTOYHUKOB OJHEPIrUH, B OOECIECUYCHUH
paIMOHATBHOTO TPHUPOAOIIONB30BaHUSA, B (OPMUPOBAHUU MHPOBO33PECHHS WU OOIICH
KyJbTYpPhI YEIOBEKa, a TAKXKE JKOJOTHYSCKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY
3JI0POBBIO Ml IPUPOJTHOM CpEIE;

OCBOCHHE CHCTEMBI 3HAHUM, JICKAIIMX B OCHOBE XHMHMYECKOH COCTaBJISIOIICH
€CTECTBEHHO-HAYYHON KapTHHBI MUpa: GyHIAMEHTAIBHBIX TTOHATHH, 3aKOHOB U TCOPHUI
XUMUH, COBPEMEHHBIX TMPEACTABICHUA O CTPOCHUHU BEIIECTBA HAa Pa3HBIX YPOBHIX —

dATOMHOM, HOHHO-MOJICKYJISIPHOM, HaIMOJICKYJIIDHOM, O TEPMOJIMHAMUYECKUX

1 KUHETUYECKUX 3aKOHOMEPHOCTAX MPOTEKAHUS XUMHUUYECKUX PEAKLHI, O XUMUYECKOM
PAaBHOBECHH, PAcCTBOpaxX M JUCIEPCHBIX CHUCTeMaX, 00 OOIIMX Hay4YHBIX MPUHIIMIAX
XAMHUYECKOTO MPOU3BOICTBA;
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dbopMupoBaHre y OOyYaromMXcs OCO3HAHHOTO IMOHUMAaHHUS BOCTPEOOBAHHOCTH
CHUCTEMHBIX XWMHUYECKMX 3HAHUN Ui OOBSCHEHHUS KIIIOUEBBIX HACH W TpoOiIemM
COBPEMEHHOW XHMHH, Ui OOBSICHEHHS M MPOTHO3UPOBAHUS SBJICHHUM, HMEIOIIHUX
€CTECTBEHHO-HAy4YHYI0; TPaMOTHOTO peUIeHUs Npo0JieM, CBSI3aHHBIX C XHMHEH,
POTHO3UPOBAHMS, aHajdM3a U OLEHKU C TO3UIUN SKOJOTHYECKOW Oe30MacHOCTH
MOCJIEICTBUM OBITOBOM M TPOU3BOACTBEHHOM JEATEILHOCTH YEJIOBEKa, CBSI3aHHOU
C XHMHYECKUM MTPOU3BOJICTBOM, UCTIOJIB30BAHUEM U TEpepabOTKOM BEIIECTB;

yrayOJaeHue MNpelCTaBIeHUd O Hay4YHbIX METOAaX IO3HAHUs, HEO0OXOJIUMBIX
JUIsl TIPUOOpPETEeHHsT YMEHUN OpPUEHTHPOBATHCS B MHUPE BEIIECTB U OOBSICHEHUS
XUMUYECKUX SIBIICHUH, UMEIOIIUX MECTO B MPHUPOJIC, B MPAKTUYECKON IEATEIHHOCTU
1 IIOBCEIHEBHOM KU3HMU.

B mrane peanuzanuu nepBoOYepeIHBIX BOCITUTATEILHBIX W Pa3BUBAOIINX (PYHKITUI
IIEJIOCTHOW CHCTEMBI CpETHEro 0011ero 00pa3oBaHus MPY U3YICHUH MPEIMETa « XUMHES
Ha yriayOJICHHOM YpOBHE OCOOYIO aKTyaJbHOCTh MPUOOPETAIOT TaKWe IIeJId U 3aJlauu,
KaK:

BOCIIUTAaHUE YOEKJICHHOCTH B ITI03HABACMOCTH SBJICHHN TPUPOJBI, YBaKEHUS
K TIPOIECCY TBOpPYECTBA B OOJACTH TEOPETHUYCCKUX W TPHUKIAJHBIX HCCIEIOBAHUN
B XUMUHU, (POPMUPOBAHNE MHUPOBO33PECHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKHU;

pa3BUTHE MOTHBAIIMK K OOYYEHHUIO U MO3HAHUIO, CIOCOOHOCTEH K CaMOKOHTPOJIIO
¥ CAaMOBOCIIMTAHUIO HA OCHOBE YCBOCHHMSI OOIICUETTOBEUCCKUX IICHHOCTEH;

pa3BUTHE TIO3HABATEIBHBIX HMHTEPECOB, WHTEJUIEKTYalbHBIX W TBOPYECKUX
criocoOHocTel oOydJaromuxcs, (GpopMHpOBaHHE Yy HHUX CO3HATEIBHOTO OTHOIICHUS
K CaMOOOpa30BaHUI0O M HEMPEPHIBHOMY OOpPA30BaHUIO KaK YCIOBHIO YCIICITHOM
npo¢eCCHOHATBLHON U  OOIIECTBEHHOM JESITEIIbHOCTH, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3/I0POBBIO M IOTPEOHOCTH B 3JI0POBOM 00pase >KU3HU;

dbopMUpoBaHNE YMEHHMI W HABBIKOB PAa3yMHOTO TPHUPOIOIOIH30BAHUS, PA3BUTHE
DKOJIOTHYECKOW  KYJBTYpbl,  NPUOOPETEHHE  OMbITa  OOIIECCTBEHHO-TIOJIE3HOMN
DKOJIOTHYECKOU AESATEITbHOCTH.

OO61iee 4KCIIO YacoB JJIsl MU3YUYEHUs XMUMHUHM Ha yriyosieHHoM ypoBHe — 204 yaca: B
10 kmacce — 102 yaca (3 yaca B Hemenio), B 11 kimacce — 102 yaca (3 waca B Heaenmo).
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COAEPXKXAHUE OBYUYEHUA

OPTAHUYECKASA XUMUA

Teopernueckne 0OCHOBbI OPraHUYeCKON XUMHUHU

[Ipeamer u 3HaYeHUE OPraHUYECKONM XUMUH, TMPEACTABICHHE O MHOro00pa3uu
OPraHUYECKUX COCTUHEHUMN.

DNEeKTPOHHOE CTPOCHUE aToMa YTIepoJa: OCHOBHOE U BO30YKIEHHOE COCTOSHUA.
BajieHTHBIE BO3MOYKHOCTHM aTroMa Yriaepoja. XHMHYECKas CBA3b B OPraHUYECKHUX
coeMHEHUsAX. Tumbl THOpUAM3aLMKA AaTOMHBIX opOuTaned yriaepoga. MexaHU3Mbl
o0pa3oBaHus KOBAJICHTHOM CBA3M (OOMEHHBI U JOHOPHO-aKIENTOpHBIN). Turbr
NepPEeKPBhIBAaHUS ATOMHBIX OpOUTANIeH, - U -CBA3U. OuHapHas, TBONHAS U TPOWHAS CBSI3b.
CriocoOnI pa3pbiBa CBsI3el B MOJIEKyJIaX OpraHUYecKuX BeiiecTB. [lonaTre o cBoOOAHOM
panukaie, Hykieoduie u ayekTpoduie.

Teopust cTpoenust opranndeckux coeauHeHnid A.M. byTiepoBa M COBpEMEHHBIE
NPEACTABICHUS. O CTPYKTYypE MOJIEKYJ. 3HAY€HUE TEOPHH CTPOCHHUS OPraHUYECKHX
coenMHEHUM. MoleKkymsipHble M CTpYKTypHBIE (opmysbl. CTpyKTypHbIE (DOpPMYIIBI
Pa3IMYHBIX BUAOB: pa3BEPHYTasl, COKPAILIEHHAs, CKEJIETHAS.

N3omepus. Buasl nuzoMepun: CTpyKTypHasi, TPOCTPAHCTBEHHAS.

OnexTpoHHbIE YP(HEKThl B MOJIEKYJIaX OPraHUYECKUX COCTUHEHUM (MHIYKTHUBHBIN
U Me30MEpHBIN 3D PEKTHI).

[IpencraBnenne o  kiaccupukaluu  OpraHUueckux  BemiecTB.  [loHsiThe
o (yHkiumoHansHOM rpynmne. ['omonorusa. ['omonorudeckue psabl. CucteMaruueckas
HOMeHKIatypa opranndeckux coeauHennii (IUPAC) u TpuBHalbHBIC Ha3BaHUs
OT/ICJIbHBIX TIPEICTaBUTEIIECH.

Oco0OeHHOCTH © KJIacCHU(pUKAIMS OpPraHMYecKuX peakiuuil. OKUCIUTEIbHO-
BOCCTAHOBUTEJIBHBIE PEAKIIUUA B OPTaHUYECKON XUMHUH.

OKCIepUMEHTAIbHBIE METOJbl M3Y4YEHHUs BEIIECTB M HUX MPEeBpallCHUI:
O3HAKOMJICHHE C oOpa3llaMH OPTaHMYECKHX BEIIECTB M MaTepuajiaMd Ha WX OCHOBE,
ONBITHl IO TMPEBPAIICHUI0 OPTaHUYECKUX BEIIECTB IpPU HArpeBaHUU (ILJIABIICHHE,
0o0yTJIMBaHNE U TOPEHUE), KOHCTPYHUPOBAHUE MOJIEIICH MOJIEKYJT OPTaHUYECKHUX BEITIECTB.

Yriaesoaopoasl

Ankanel. ['omosormueckuii psja  ajkaHoB, oOmias ¢Gopmylia, HOMEHKJIATypa
U U30MepHUsA. OIJEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ ajKaHOB,
Sp3-rubpuau3anus aTOMHBIX opOuTaneil yriepona, 6-cBsa3b. Dusnueckue CBOWCTBA
aJIKaHOB.

XUMHYECKME CBOMCTBA aJKAaHOB: pPEAKIUM  3aMEUICHUs, W30MEpHU3aLNH,
JNETUAPUPOBAHUS, [IUKIIM3ALMU, TUPOJIN3a, KPEKUHTA, TOPEHUS.

Haxoxnenue B mpupojae. CriocoObI MOTydYeHUS ¥ TPUMEHEHNE ATKAaHOB.

[uknoankanel. O6mas ¢opMyna, HOMEHKIaTypa U uzomepus. OcoOeHHOCTH
CTPOEHHUSI U XMMHUYECKUX CBONCTB MayblX (LIUKIOMPOMNAH, LUKIOOYTaH) U OOBIYHBIX
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(IMKJIOTIEHTaH, IUKIOTEKCaH) IUKIoaNKaHOB. CrocoObl TONYYCHHS W MPUMEHEHUE
LMKJIOAJKAHOB.

Ankenbl. ['omoniormueckuil psii ankeHoB, oOm@as Gopmyia, HOMEHKIATypa.
DIIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHHUE MOJIEKYJ AIKEHOB, SP’-TUOpUIU3ALIMS
aTOMHBIX oOpOuTane yriepoaa, 6- U 7-cBA3H. CTPYKTypHas H TIe€OMETpHUYECKAs
(umc-Tpanc-) nzomepus. u3ndecKkre CBOWCTBA aTKEHOB.

XHWMHUYECKUE CBOMCTBA: PEAKUUH NPUCOCAVHEHUS, 3aMEIICHUS B O-TIOJIOKEHHUE
IIPU JIBOWHOW CBA3M, MOJMMEpU3aluu W OkucieHus. [IpaBuimo MapKoOBHUKOBA.
KauecTBeHHBIE peakny Ha IBOWHYIO CBA3b.

CriocoObl OSTy4€eHUsl ¥ IPUMEHEHUE aJTKEHOB.

Anxaauensl. Knaccuduxanus ankanaueHoB (CONpPSDKEHHBIE, W30JIMPOBAHHBIE).
OCOOEHHOCTH 3MEKTPOHHOI'O CTPOCHUS U XUMUYECKUX CBOMCTB COMPSIKEHHBIX JUEHOB,
1,2- u 14-npucoenunenue. Ilomumepuszanus CONPsOKEHHBIX JUEHOB. CrocoObl
IIOJIYYECHHSI U IPUMEHEHHE AJIKaIUEHOB.

Ankunbl. ['OMoJOrMUeCKUW psAl AJIKUHOB, oOmas QopMmysna, HOMEHKIATypa
U H30MepHUs. OJEKTPOHHOE M IIPOCTPAHCTBEHHOE CTPOCHUE MOJEKYJ aJKUHOB,
Sp-rubpuan3anus aTOMHBIX opouTanelt yriepoja. dusnueckue cBOCTBa alKUHOB.

XVMMHUYECKHUE CBOMCTBA: PEAKLIMY IPUCOEAUHEHUS, TUMEPHU3ALMN U TPUMEPHU3aLINY,
OKHciieHns. KHCIIOTHBIE CBOMCTBA QJKWMHOB, MMEKOIIMX KOHLEBYK) TPOWHYIO CBS3b.
KauecTBeHHBIE peakIMu Ha TPOWHYIO CBSI3b.

CrniocoObl oSTy4eHus: ¥ IPUMEHEHUE aTKUHOB.

ApomMaruyeckue yriaeBoJoponbl (apeHsl). ['omonornueckuil psn apeHoB, oOImas
dbopMyna, HOMEHKJIATypa U U30MEpPHs. DNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE
MOJIEKYJIbl OeH305a. Du3nyeckrue CBOMCTBA ApEHOB.

XuUMUYEeCKHue CBOWCTBA O€H30Jla M €ro TOMOJIOTOB: pEaklUUU 3aMeleHUs
B OEH30JbHOM KOJIBLIE M YIJIEBOJAOPOJHOM paJHKajie, peakuud TPUCOCTUHEHUS,
OKHUCJIEHHE ToMOJioroB OeH3ona. IlpencraBieHne 00 OpUEHTUPYIOLIEM JEHCTBUU
3aMecTuTeNied B OCH30JIbHOM KOJIbLIE Ha TNpUMEpe alKUIBHBIX PaJUKaJOB,
KapOOKCHIIBHOM, THIPOKCUIIbHOM, AMUHO- U HUTPOTPYIIIbI, aTOMOB T'aJIOT€HOB.

Oco0eHHOCTH XMMUYECKUX CBOMCTB cThpoiia. [lommMepusalus ctupoiia.

CrnocoObl oNTy4eHus ¥ MPUMEHEHHUE apOMATHYECKUX YTJIEBOJOPO/IOB.

[Tpuponnsiii ra3. I[lonmytHeie HedTsHBIE Ta3pl. HedTh M ee mpoucxoxiacHUE.
KaMeHHBII yrosb U MpOAYyKThI €T0 MepepadoTKH.

CnocoOsl  mepepaboTku  HedTHU:  TEPEeroHKa, KPEKUHT  (TepMUUYECKUH,
KaTaluTU4YecKuii), pudopMunr, nuponus. lIpogykTsl mepepaboTku HedTH, uX
NPUMEHEHUE B POMBIIIEHHOCTH U B OBITY.

I'eneTnueckas CBSI3b MEXKAY PA3JIUYHBIMU KJIACCAMU YTJIEBOIOPOJIOB.

DNEKTPOHHOE CTPOEHUE TaJIOreHNPOU3BOJHBIX  YIJIEBOJOPOAOB. Peakuuu
3aMEILEeHHs rajJoreHa Ha ruipokcorpymnimy. JleiicTBue Ha raloreHnpor3BOIHbBIE BOJHOIO
U CIMPTOBOTO pacTBOpa IIENOYM. B3auMoAeiCTBHE IUTralOr€HaJKaHOB C MarHUeM
U IUHKOM. lcmosnp3oBaHME TalOTEHIPOM3BOIHBIX YTJIEBOJOPOJIOB B OBITY, TEXHUKE
Y IIPY CHHTE3€ OPraHMYECKUX BEIIECTB.
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DKCIEepUMEHTAIbHBIE METOJIbI U3YyUEHUS BEIIECTB M WX MPEBPAIICHUN: U3yYeHUE
(GU3NYECKUX CBOKMCTB YIJIEBOJIOPOAOB (PacTBOPUMOCTH), KAYECTBEHHBIX PEaAKIIHHA
YIIEBOAOPOIOB PA3IMUYHBIX KJaccoB (oOeclBeurBaHUE OPOMHOM WIJIM MOJHON BOJIbI,
pacTBOpa mepMaHraHara Kajwus, B3aUMOJICHCTBHE allEeTUIIEHA C aMMHUAYHBIM PAaCTBOPOM
okcuga cepedpa(l)), kauecTBeHHOE OOHAPY)KEHHUE YIiIepo/ia U BOAOPO/Ia B OPTraHUIECCKHX
BEILIECTBAX, IIOJIyYEHUE OTUJIEHA M H3YYCHHE €ro CBOMCTB, O3HAKOMJICHUE
¢ xomeknusiMu «Hedte» m «YTombpy, ¢ oOpasiiaMu IIacTMacc, KaydyKoOB M PE3HHBI,
MOJEIUPOBAHUE MOJIEKYJ YTIIEBOJOPOJOB U TAJIOTEHIIPOU3BOIHBIX YTIJIEBOIOPOJIOB.

Kucaopoacoaepxaiue opranuyeckue coeJUHEeHUs

IIpenenbHbple oHOATOMHBIE cIUPThI. CTpoeHHE MOJIEKYH (Ha IpUMEpe METaHoJIa
U 9raHona). ['omonormueckuil psg, oOmas Qopmyna, H30Mepusi, HOMEHKIATypa
u kiaccuukanus. dusmueckue CBOHCTBa MpeneiabHBIX OJHOATOMHBIX CIIUPTOB.
Bonopoasslie CBA3M MEXIy MOJIEKYJIAMH CITUPTOB.

XVMMHUYECKHE CBOMCTBA: pEaKUWH 3aMEIIEHUs, JEruaparalud, OKHCIICHUS,
B3aMMO/JICHCTBUE C OPraHWYECKMMHM W HEOPraHWYECKHMMM Kucioramu. KauecTBeHHas
peakuus Ha OJHOATOMHbIE CHHUPTHI. [[eficTBHE A3TaHOJa M METAaHOJA Ha OpPraHU3M
yenoBeka. CriocoObl MOTy4YeHUs: U IPUMEHEHUE OJTHOATOMHBIX CIIUPTOB.

[Ipocteie adupbl, HOMeHKIaTypa U wu3oMepusi. OCOOEHHOCTH (PUIHUECKUX
Y XUMUYECKUX CBOWCTB.

MHOr0aTOMHBIE CHUPTHI — TUIICHTIIUKOb U TauIepuH. u3ndeckue u XuMU4eCcKue
CBOIICTBA: peakuuu 3aMEIlCHMS, B3aUMO/ICHCTBHE C OpraHu4eCKUMU
¥ HEOPTraHWYECKUMH KHUCJIOTaMH, KQ4€CTBEHHAsl pEaKIilisi Ha MHOTOATOMHBIE CIHPTHI.
JleiicTBre Ha opraHu3M yesnoBeka. CriocoObl MOTY4YeHNs U TPUMEHEHHE MHOTOATOMHBIX
CIIUPTOB.

®enon. CTpoeHue MOJIEKYIIbl, B3AUMHOE BIMSIHUE THIPOKCOTPYIIBI M O€H30JIbHOTO
anpa. dusnyeckue cBoiictBa (eHonma. OCOOEHHOCTH XMMHUYECKHUX CBOMCTB (heHoa.
KauectBennsie peakiuu Ha (enon. TokcuyHocTh (eHosa. CrnocoObl MOTydYeHUs
u npumeHeHue ¢enona. GenondopmanbaeruaHas cMoa.

KapOoHusibHble COENMHEHMS] — albJETHAbl U KETOHBL. JJIEKTPOHHOE CTPOCHHE
KapOOHUJILHOW Tpynmnbl. ['OMosorMYeckue psapl alnbJAETUI0B M KETOHOB, OOIIas
dbopMya, usoMepusi 1 HOMEHKIaTypa. Ou3nyeckre CBOMCTBA allbIETUI0B U KETOHOB.

XVWMHUYECKHE CBOMCTBA albJErMIOB M KETOHOB: PEAKIUU MPUCOCIUHEHHUS.
OxuciieHre anbAeru0oB, KAYECTBEHHbIE peakiui Ha aibaeruabl. CriocoObl MogyyeHus
Y IPUMEHEHUE aJIbJIETUIOB U KETOHOB.

OnHOOCHOBHBIE Tpe/esibHble KapOOHOBbIE KHUCIOTHL. OCOOEHHOCTH CTPOEHUS
MOJIEKYJl KapOOHOBBIX KHCHOT. M3omMepuss um HoMeHknaTypa. dusmueckue cBOICTBa
OJTHOOCHOBHBIX TpEAENbHBIX KapOOHOBBIX KHUCJIOT. BoaopomHbie CBSI3U MeEXIy
MOJIEKYJIaMU KapOOHOBBIX KUCIIOT.

XVMMHUYECKHE CBOWCTBA: KHUCIOTHBIE CBOMCTBA, peakiusi 3TepuuKanuu, peakiuu
C YYaCTHEM YTJIEBOJOPOIHOTO paguKala.

Oco0E€HHOCTH CBOMCTB MypaBbUHOM KUCIIOTHI.
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[TonsiTHE O MPON3BOIHBIX KAPOOHOBBIX KUCIIOT — CIOXKHBIX dHUpax.

MHuoroobpa3ue KkapOOHOBBIX KHCIOT. OCOOEHHOCTH CBOWCTB HENpeeIbHbIX
U apOMATUYECKUX KapOOHOBBIX KUCIIOT, TUKAPOOHOBBIX KUCIOT, THIPOKCUKAPOOHOBBIX
kucinot. [IpeacraBureny BBICIIMX KapOOHOBBIX KHCIIOT: CTEAPUHOBAsS, TATbMUTHHOBAS,
0JIEMHOBAs1 KUCIIOTHL. CrIOCOOBI MOIy4eHUs U MPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxuble »¢upsl. ['oMmonorumyeckuit psig, oOmas  Gopmyna, u3oMepus
M HOMEHKJarypa. Duszndeckue M XHUMUYECKHE CBOWCTBA: THUIPOJU3 B KHUCIOU
Y LIEJIOYHOM Cpefie.

Kupel. Crtpoenue, Gu3mvyeckue M XUMHUYECKHE CBOMICTBA KUPOB: THUIPOJIU3
B KUCJION U 1IesouHoM cpene. OCOOEHHOCTH CBOMCTB KUPOB, COJEPHKAIIUX OCTATKH
HEMPEAEIbHBIX KUPHBIX KUCIOT. JKUPBI B IPUPOJIE.

MpbuTaKaK cOJIM BBICIIMX KapOOHOBBIX KHUCJIOT, UX MOIOIIEE JACHCTBUE.

O6mas xapakrtepuctuka yrieBoaoB. Kiaccudukarus yrieBojoB (MOHO-, AH-
U TIOJIMCaXapu/ibl).

Momnocaxapunpl: TI0K03a, (PpykTo3a. DuU3MYECKHE CBONCTBA U HAXOXKICHUE
B nnpupoje. dorocunres.

XHUMUYECKUE CBOMCTBA IIFOKO3bI: PEAKIIMU C YYACTUEM CIUPTOBBIX U AJIbJIETUTHON
TpyII, COUPTOBOE U MOJIOYHOKHCIIOE OposkeHue. [IprumMeHeHue TtoKo3bl, €€ 3HAaUCHHE
B JKU3HEACATEILHOCTH OpraHu3Ma.

Jucaxapupl: caxapos3a, ManbTo3a. BoccraHaBiMBarolve U HEBOCCTAHABIMBAIOIIHME
nucaxapuabl. ['maponus nucaxapuaoB. Haxoxxaenue B mpupojie ¥ NpuMeHEHHe.

[Tonucaxapunapl: Kpaxmay, TJIMKOT€H M 1Hesuitono3a. CTpoeHre MaKpOMOJEKYI
Kpaxmajia, TJIMKOT€Ha M LEeJUTI0NI03bl. PU3HUecKre CBOMCTBA KpaxMmaia W LEJUTIOI03bI.
XUMUYECKHE CBOMCTBAa Kpaxmaia: TUAPOJU3, KAaueCTBEHHAash peaklus C HOJIOM.
XUMHYECKUE CBOMCTBA IEJUIIOJIO3BI: THAPOJIN3, TMOIydeHUE HPUPOB IEIUIIOJIO3HI.
[TonsaTre 00 MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, allE€TaTHBIN IIEJIK).

OKCIEepUMEHTAIbHBIE ~METOJIbl M3Y4YEHHUsI BEIIECTB U HUX MPEeBpallCHUI:
pPacTBOPUMOCTh PA3JIMYHBIX CIHUPTOB B BOJIE, B3aMMOJICHCTBHUE 3TAHOJA C HATPUEM,
OKHCJIEHHE JTHJIOBOTO CIHpTa B ajbJeruJl Ha PACKAJIEHHONM MEIHOW MPOBOJIOKE,
OKHCJIEHWE HDTWJIOBOIO CIHUpPTA JAUXPOMATOM Kajus (BO3MOXKHO HCIIOJb30BaHUE
BHUJICOMATEpPUAJIOB), KAaue€CTBEHHbIE PpEAKIMU Ha albJIerujibl (C TUIPOKCUIOM
nuammuHcepeOpa(l) u ruapokcumom menu(ll)), peakius riamiepuHa ¢ THIPOKCHIOM
menu(ll), xumudeckue CcBOWCTBa pacTBOpa YKCYCHON KHCJIOTBI, B3aUMOJICHCTBHE
pactBopa TiOK03bl ¢ ruapokcugom memu(ll), B3ammomeiicTBue Kpaxmalia ¢ HOIIOM,
pelieHre KCIepUMEHTAIbHBIX 3a7a4 1Mo TeMaMm «Crnupthl U peHomby, «KapOoHoBbIE
KUCJIOTHI. CI03KHBIE 23(DUPBD.

A3oTcoaep:kanye OpraHuvYecKue coeTuHeHust

AMHMHBI — OpraHuyYecKkue Npou3BOJHbIE ammuaka. Kraccudukamus amMuHOB:
anmnQaTHIECKUe U apoOMaTUYECKUe; MEePBUYHBIC, BTOPUYHbIE U TpeTudHbie. CTpoeHue
MOJIEKyJ, oOmas Qopmyrna, H30MepHUsi, HOMEHKJIATypa M (U3HUECKHE CBONCTBA.
XUMUYECKHEe CBOMCTBA alM(paTUUECKUX aMUHOB: OCHOBHBIC CBOMCTBA, aJKUJIMPOBAHUE,
B3aUMO/ICIICTBUE MEPBUYHBIX AMUHOB C a30TUCTOM KUCIOTOU. COJI aKHUIaMMOHUS.
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AHWINH — MPEJCTABUTE]Ib AMUHOB apomMaTHyeckoro psina. CTpoeHHe aHWIMHA.
B3anMHoOe BnusHUE Tpynm aToMOB B MoOJieKyJjie aHuiInHA. OCOOEHHOCTH XWMHYECKHX
CBOMCTB aHWIMHA. KaueCcTBeHHBIE peaKIiMy Ha aHUJIMH.

CriocoObI TOJTyYeHUs ¥ pUMEHEHHEe atrdaTiuecKux aMuHoB. [Torydenue anunmHa
13 HUTPOOEH301a.

AmuHokucnotel. Homenknatypa u uzomepusd. OTaenbHbIE TPEACTABUTEIN
0-aMMHOKMCJIOT: TJIMIIMH, ajaHuH. Du3ndyeckrue CBONCTBA aMHUHOKHCIOT. XUMHYECKUE
CBOMCTBAa aMHMHOKHCJIOT Kak aM(pOTEpHBIX OPraHUYECKHUX COCIUHCHUH, peakIus
MOJIMKOHJIEHCAIIMKM, O0pa30BaHWE TICNITHIHOM CBS3U. buojornueckoe 3HaUYEHUE
aMUHOKHUCIIOT. CUHTE3 Y TUJIPOJIU3 MENTH/IOB.

benku xak npupoansie nonumepsl. [lepBudHas, BTopudHas U TpETUYHAS CTPYKTypa
OenkoB. XUMHUYECKHE CBOMCTBAa OEJIKOB: THAPOJIN3, AEHATypauus, KayeCTBEHHBIE
peakIuu Ha OeIKH.

OKCIEpUMEHTAIbHBIE METOJbl M3Y4YEHHUsI BEIIECTB M MX IPEBpallCHUN:
pacTBopeHre OCJIKOB B BOJIC, ICHATYypalus OCJIKOB IPH HarpeBaHUM, IIBETHBIC PEAKIIUU
Ha ONIKu, pelieHrne SKCIepUMEHTAIBHBIX 3aad Mo TeMaM «A30TCojepKaIiue
OpTraHUYEeCKHEe COeIMHEHU» U «Pacno3HaBaHUE OPTAaHUYECKUX COCTUHEHUI.

BbicokOMOJIEKYISIPHBIE COEINHEHUSA

OCHOBHBIE TOHSTUS XUMHUU BBICOKOMOJEKYJIIPHBIX COEIMHEHHI: MOHOMED,
NOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb NOJMMEPHU3aLliU, CPEIHSS MOJIEKYJISIPHAS Macca.
OCHOBHBIE METOJIbI CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN — MOJIMMEPHU3ALUs
Y TIOJIMKOH/ICHCALIUSI.

[Tomumepusie  matepuansl.  [lmactmMacchl  (MOMMATUIICH,  TIOJUIPOIIUJIEH,
NOJIMBUHUJIXJIOPHU/I, HOJIUCTUPOT, MOJIMMETUIIMETAKPUIAT, MOJINKapOOHATHI,
noymdTUWIeHTepedTanar). Y Tunusaius u nepepadboTka miacTuka.

DnacToMephl: HAaTypalibHBI KayyyK, CHUHTETHYECKHE Kaydyku (OyTaaueHOBBIH,
XJIOPOIIPEHOBBIN, U30MPEHOBLIN). Pe3una.

BosokHna: HaTypasibHbIe (XJIONOK, IIEPCTh, IIEIK), HWCKYCCTBEHHBIC (BHCKO3a,
aleTaTHOE BOJIOKHO), CUHTETUYECKHUE (KalpoH U JIaBCaH).

OKCHepUMEHTAIbHBIE METOJbl HW3Y4YeHHs BEIIeCTB MW HX [pPEBpaIICHH:
O3HaKoMJIeHHMEe C oOpa3lamMu NPUPOJHBIX M HCKYCCTBEHHBIX BOJIOKOH, IIaCTMAcC,
Kay4yKOB, PEIICHHE SKCIEPUMEHTAIbHBIX 3a7a4 1o Teme «Pacno3HaBaHue miactmace
Y BOJIOKOHY.

PacuetHnble 3a1aumn.

Haxoxxnenue MosieKyasipHON GOpMyJIbl OpraHUYECKOTO COSAMHEHUS 110 MacCCOBBIM
JIOJISIM 3JIEMEHTOB, BXOJSAIIUX B €ro COCTaB, HAXOXKICHUE MOJEKYJSIpHOH (OpMYIIbl
OpraHNUYecKOro COeIUHEHUs Mo Macce (00beMY) MPOAYKTOB CTOPAHMS, 110 KOJIHYECTBY
BemecTBa (Macce, 00beMy) TMPOAYKTOB PpEAKIMU W/UIM HCXOJHBIX BEIIECTB,
YCTaHOBJICHHUE CTPYKTYpHOU (OpMyYJIbl OpPraHMYECKOro BELIECTBA Ha OCHOBE €ro
XUMHUYECKUX CBOMCTB WJIM CIIOCOOOB MOJyYEHHUsI, ONIPE/ICTICHUE JOJIU BhIXOJIa MPOAYKTA
peaKkluu OT TEOPETUUECKH BO3ZMOMKHOTO.
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Me:xnpeaMeTHbIe CBS3H

Peammsanuss MeXnpeaMETHBIX CBA3€M IIPU W3YYEHHH OPraHUYECKOW XUMUU
B 10 Ksacce oCyIIecTBIISETCS YEepe3 UCIIOIb30BAHUE KAaK OOIIMX €CTECTBEHHO-HAYYHBIX
NOHATUH, TaK U MOHATHN, PUHATHIX B OTAEIBHBIX IIPEAMETaX €CTECTBEHHO-HAYYHOTO
LUKJIA.

OOmue ecTecTBEHHO-HAy4YHbIE IIOHATHUA: SIBJICHHME, HAay4yHbIH (DakT, TUIOTE3a,
TEOpHUs, 3aKOH, aHaju3, CHUHTE3, KiIacCHUpUKalus, HaOI0IeHuEe, HW3MEpPEHHE,
DKCIIEPUMEHT, MOJIEIIb, MOJACIMPOBAHMUE.

duznka: Matepus, aToM, JIEKTPOH, IIPOTOH, HEUTPOH, MOJIEKYJIA, SJHEPTreTUIECKUN
YpOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHOE€ COCTOSIHME BEIIECTBa, (U3MUECKUE
BEJIMYMHBI, €UHULIBI ©3MEPEHUS, CKOPOCTh, YHEPT U, Macca.

buomorusi:  kierka, opraHusM, 9KocucTeMa, Ouocdepa, MeTabOJIU3M,
HACJIEICTBEHHOCTh, aBTOTPO(MHBIA U TETEPOTPO(PHBIA THUIl MUTAHUS, OpOXKEHHE,
(OoTOCHHTE3, bIXaHUE, OCIIKH, YIIIEBOABL, YKUPbI, HYKIEUHOBBIE KUCIOTHI, EPMEHTHI.

['eorpadus: mosie3HbIE UCKOMTAEMBIE, TOIUIUBO.

TexHonorus: NUILEBbIE NPOAYKTHI, OCHOBBI PAlMOHAJIBHOIO IMHUTAHUS, MOIOLIUE
CPEICTBA, MaTEPHAJIBI U3 UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

OBIIASA U HEOPTAHUYECKASA XUMUA

Teoperuyeckre 0CHOBbI XUMMH

AtoM. CocTaB aTOMHBIX siiep. XUMUYECKUH 1eMeHT. M30TOIEbI.

CtpoeHue 3JeKTPOHHBIX 00O0JIOUEK aTOMOB, KBAHTOBBIE YHUCIIA. DHEPreTUUECKUE
YPOBHHM U MOAYPOBHU. ATOMHBIe opOuTanu. Kiaccudpukanus XuMUUECKUX SJIEMEHTOB
(s-, p-, d-, f-omements). PacmpeneneHue SJIEKTPOHOB IO aTOMHBIM OpPOHMTAJISIM.
DneKTpoHHbIE KOH(MUTYypallud aTOMOB AJIEMEHTOB MEPBOTO — YETBEPTOrO IMEPHUOJIOB
B OCHOBHOM U BO30Y>KJICHHOM COCTOSIHMH, DJICKTPOHHbBIE KOHPUTYpaIlMX HOHOB.

DIIEKTPOOTPULIATEIIBHOCTbD.

[lepuonnueckuit 3axkoH u llepuogmueckas cucTEMAa XWMHYECKUX SJIEMEHTOB
JA.N. MenpaeneeBa. Cpsi3p mepuoguyeckoro 3akoHa u Ilepuoguyeckoil CHCTEMBI
XUMHUUYECKUX AJIIEMEHTOB C COBPEMEHHOW TEOPUEH CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
WU3MEHEHHSI CBOWCTB XUMUYECKUX AJIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIOKHBIX
BEIIECTB IO TrpynnaM ¢ OepuoAaM. 3HAYCHUE TEPUOAUYECKOrO  3aKOHA
J.1. Menneneena.

XuMHYECKast CBs3b. BHAbl XMMHYECKOM CBSI3M: KOBAJICHTHAs, WOHHAa,
MeTajumdeckas. MexaHu3Mbl 00pa30BaHus KOBAJICHTHOM CBSI3U: OOMEHHBIN U JJOHOPHO-
aKIeNTOPHBIN. DHEPTHs U JyiHA CBA3U. [[0spHOCTh, HAMPaBIEHHOCTH U HACKIIIIAEMOCTh
KOBWJICHTHOU CBs3u. KparHele cBsa3u. BopoponHas cBsa3b. MeXMOIIEKyIIApHbIE
B3aNMO/ICHICTBUS.

BaneHTHOCTh U BaJ€HTHBIE BO3MOKHOCTH aTOMOB. CBSI3b AJIEKTPOHHON CTPYKTYpPbI
MOJIEKYJI C HUX T€OMETPUUYECKMM CTPOEHUEM (Ha MpUMEpPE COECAUHEHUN 3JIEMEHTOB
BTOPOT'0 NEPHOJA).
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[IpencraBieHre O KOMIUIEKCHBIX coeluHEHUsXx. CocTaB KOMILJIEKCHOTO HOHA:
KOMITJIEKCOOOpa3oBarelb, JUTAHAbl. 3HAYCHHE KOMIUICKCHBIX coenuHeHuid. [loHsatue
0 KOOpJMHALIMOHHON XUMUHU.

BemiecTBa MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUS. THUIBI KPUCTATUTMYECKUX
penieToK (CTPYKTYp) U CBOWCTBA BEIIECTB.

[Tonsitue o aucnepcHbix cucreMmax. MctuHHbie pacTBOpbl. CriocOObI BBIpaKEHUS
KOHICHTPAIIMM pPACTBOPOB: MAaccoBas JOJII BEHIECTBA B PACTBOPE, MOJIApHAs
KOHILICHTpalusi. HachlllleHHble W HEHACBIIEHHBIE PACTBOPBI, PACTBOPUMOCTD.
Kpucramnoruaparst.

Knaccudukanmss m HOMEHKIATypa HEOPraHMYECKHX BEIIEeCTB. |pUBHAIbHbBIC
HAa3BAHUS OTJCIBHBIX MTPECTABUTENICH HEOPraHUUYECKUX BEIIECTB.

Krnaccudukaims XuMHYeCKUX peakuil B HEOPraHUYECKOW U OPraHUYECKOW XUMHUH.
3aKOH COXPAaHEHHsI MACChl BEIECTB; 3aKOH COXPAHEHUS W MPEBPAIICHUS SHEPTUU
Opu  XUMUYECKUX  peakiusx. TeroBele A(PGEKTHl  XUMHUYECKHX  PEaKIui.
TepMoXUMUYECKHE YPAaBHEHHUS.

CKopoCTh XMMHUUYECKON pEeakiUuh, €€ 3aBUCUMOCTh OT Pa3IUYHBIX (DAKTOPOB.
['oMOreHHbIE 1 reTEpOreHHbIE peakuu. Katanns u katanu3aTtopsl.

OG6patuMble U HeOOpaTHUMbIE peaklMU. XUMHUUYECKoe paBHoBecue. DakTophl,
BIIMSIIOIIME HA TIIOJIOKEHHE XUMHUYECKOIO PpABHOBECHUS: TEMIEparypa, HdaBIICHUE
Y KOHLEHTPALMH BELIECTB, y4acTBYIOIMX B peakuuu. [Ipuanumn Jle [larense.

Onextponutudeckas nuccormaius. CuibHbIe W ciadble AMeKTpoauThl. CTeneHb
nuccounanuu. Cpena BOJIHBIX PAcTBOPOB: KHCIOTHAsl, HEWUTpaibHasA, IIEJIOYHAS.
Bonoponusiii nokazarens (PH) pacteopa. ['maposus coneit. Peakiinn noHHOTO 0OMeHa.

OKUCINTETbHO-BOCCTAHOBUTEINbHBIE peakiuuu. CTerneHb OKucieHus. OKHUCIUTEINb
Y BOCCTaHOBUTEND. [Ipolieccsl OKUCIIEHUsT U BOCCTaHOBIICHMs. BakHENIIME OKUCIIATENN
Y BOCCTAHOBUTENW. MeTOo1 3JIEKTPOHHOTO OallaHca. DIEKTPOJIN3 pACTBOPOB U PACILIIABOB
BEILIECTB.

DKCNEPUMEHTAIbHBIE METO/Ibl M3YUYE€HHUS BEUIECTB U X MPEBPAICHUN: pa3II0KEHNE
MEPOKCUAA BOAOPOJAa B MNPUCYTCTBUM KaTajaW3aTopa, MOJEIM KPUCTAIUIMYECKUX
pelIeToK, MPOBEJACHHUE pEeaKIui HMOHHOTO OOMEHa, OMpEeNeNIEHUE Cpelbl PacTBOPOB
C TOMOIIbI0 WHAUKATOPOB, M3YYCHHE BIIMSHUSA Pa3IUYHBIX ()aKTOPOB Ha CKOPOCTH
XMMHUYECKON PEaKIMU U MOJIOKECHUE XMMUYECKOTO PaBHOBECHS.

Heopranuueckass XuMus

[Tonoxenne HemetaiuioB B llepuoguyueckoi CHCTEME XHUMHUYECKHX BJIEMEHTOB
.. MeHneneeBa U OCOOCHHOCTHM CTpOEHUS HX aToMoB. Du3nueckue CBONCTBa
HEMETAJIJIOB. AJITOTpOIUS HEMETa/uioB (Ha TpuMepe Kuciaopoja, cepbl, docdopa
U yTJIepojia).

Bomopon. [Ilomydyenue, ¢usndeckue W XUMHYECKHE CBOWMCTBA: PEaKIUU
C METAJUIAMU Y HEMETAJIJIAaMH, BOCCTAHOBUTEIIBHBIE CBOMCTBA. [ MapuUIbL.

lanorensl. Haxoxxnenue B MNpupojae, CHOCOObI MOJy4YeHUs, (puznueckue
M XUMHYECKHE CBOWCTBA. | aJlIOr€HOBOAOPOABI. BakHEHIIHE KUCIOPOICOACPIKALINE
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coenuHEHUsT raynoreHoB. JlabopaTOopHble M TMPOMBIIUICHHBIE CIOCOOBI TMOJIY4EHHUS
rajoreHoB. [[puMeHeHne raloreHoB U UX COCAUHEHUMN.

Kucnopon, o3o0H. JlabGopaTopHble M MNPOMBIIUICHHBIE CIOCOOBI MOJIYYSHUS
kucnopoaa. duznveckue U XMMUYECKHE CBOMCTBA M MPUMEHEHUE KHUCIOpPOJa U O30HA.
OKcHJIBI M IEPOKCH/IBI.

Cepa. Haxoxxnenue B mpupoze, crocoObl MoMydeHus, GU3NIECKUe U XUMUUYSCKHEC
cporictBa. CepoBogopos, cynbpumsl. Oxcun cepbi(1V), oxcun cepwi(VI). Ceprucrast
U cepHasi KMCJIOTHl U UX coiu. OCOOEHHOCTH CBOMCTB CEpHOM KHUCIOTHI. [IpuMeHneHue
CEpHBI U €€ COCTMHEHHU.

Azor. HaxoxaeHnue B pupojie, CocoObl MONTydeHUs, PU3NUECKUEe U XUMUYECKUE
cBoMcTBa. AMMUAK, HUTpHUAbL. OKCUABI a30Ta. A30TUCTas U 30THASI KUCTIOTHI U UX COJIH.
OcoOeHHOCTH CBOWMCTB a30THOM KHUCHOTHI. llpuMeHeHHe a3oTa M €ero COoeAuHEHUH.
A30OTHBIE y1I00pEHUS.

®ocdop. Haxoxnenue B mnpupoge, CrnocoObl MOJNy4eHHUs, (U3HUECKUE
1 xuMuueckue corictBa. ®ochuas u pochun. Oxcuabl hocdopa, pocopHas KkucioTa
u ee conu. [Ipumenenue pocdopa u ero coequnenuit. GocopHeie y10OpeHusl.

VYrnepon, HaxoxaeHue B mpupoje. AsuiorponHbeie mMoauduxkanuu. duznueckue
U XMMHYECKHME CBOMICTBA MPOCTBIX BELIECTB, OOpa30BaHHBIX yriaepogoM. Okcua
yriepoaa(ll), okcun yrimepoma(lV), yronbHas KHUCIOTa M €€ COJIM. AKTHBHPOBAHHBIN
yroib. [I[puMeHenne mpocThiX BEHIECTB, 00PAa30BAHHBIX YTIEPOJOM, U €r0 COCTMHECHHM.

Kpemunii. Haxoxnenue B mnpupoje, crnocoObl MOMy4deHUs, (QU3nYecKue
u xumuueckue coiictBa. Oxcupa kpemuwusi(lV), KpemMHHEBas KHUCIIOTa, CUIIMKATHL
[IpuMeHeHue KpeMHUs U ero coeinHeHui. CTEKI0, €ro NoJIy4YeHUe, BUIbI CTEKIIA.

[Tomoxenne wmertamioB B llepuogmyeckon CUCTEME XHUMHUYECKUX DIIEMEHTOB.
Oco0OeHHOCTH CTPOEHUS IIEKTPOHHBIX 000JI0YEK aTOMOB METAJIIOB.

O6mume ¢usnueckue CcBOMCTBA MeTauioB. llpuMmeHeHne MeTaisioB B OBITY
u TexHuke. CIiiaBbl METAIIIOB.

DNEKTPOXUMHYCCKUI Psii HanmpshDKeHU MetaiwioB. OOmme crocoObl MOMydeHUS
METaJIOB: THUIPOMETAJUIYprusi, MUPOMETANIyprus, 3yeKTpomeramutyprusd. IloHstue
0 KOoppo3uu MeTaioB. CriocoObI 3a1UThl OT KOPPO3HUH.

Ob6mrast  xapakrepuctuka wmetamwioB |A-rpynmer  Ileprogudeckoit  cuCTEMBbI
XUMUYECKUX dJeMeHTOB. HaTpwii u kanmumit: momydeHue, QU3NYECKUEe U XUMUUYECKHE
CBOMCTBa, MPUMEHEHHUE MPOCTHIX BEIIECTB U UX COCAMHEHUH.

O6mass xapakrepuctuka MetamwioB |lIA-rpynnel  Ileproguueckoid  cucTembl
XUMUYECKUX JIEMEHTOB. MarHuii M KaJbIMi: ModydeHne, GU3ndecKue U XUMHICCKUE
CBOWCTBA, NPUMEHEHHE IMPOCTHIX BEIIECTB M HUX COCAWHEHUU. JKECTKOCTh BOIBI
U CIIOCOOBI €€ YCTPaHECHHS.

AmoMuHMI: TonydyeHue, (U3MYECKMe M XWMUYECKHE CBOMCTBa, MPUMEHEHHE
MPOCTOTO BEUIECTBA U €ro coequHeHu. AM(pOTEpHbIE CBOMCTBA OKCHAA U THAPOKCUIA
ATIOMUHUSA, TUAPOKCOKOMIUIEKCHI aTFOMUHHUSL.
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OOmiasi  xapakTepucTuka  MeTauioB  moOouHbix  moarpymm  (b-rpymm)
[TepronuecKkor CUCTEMBI XUMUYECKUX JIEMEHTOB.

@u3nuecKue M XHMHYECKHE CBOMCTBA XpoMa M €ro coeauHeHuil. OKCuibl
u rugpokcuasl  xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarbl H JUXPOMATHI,
UX OKUCIIUTENbHBIE CBOMCTBA. [loyueHre 1 TpUMEHEHUE XpOoMa.

du3nyecKkre U XMMUYECKUE CBOKMCTBA MApraHia U €ro coeauHeHui. BaxHenume
coemquuaenus  mapranma(ll), wmapranma(lV), wmapraama(Vl) wu  wmapranma(VII).
[lepMaHranat Kauusi, €ro OKUCIUTEIbHbIC CBOMCTRA.

dusznyeckue M XUMUYECKHE CBOWMCTBA Kejie3a M €ro coeauHeHuil. OKCHIBI,
ruapokcuabl U com kenesa(ll) u kemesa(lll). Iomydenne w mpUMEHEHHE JKeie3a
U €ro CIIABOB.

Ou3MUEeCKne M XUMHYECKHE CBOWCTBA MeAUM U €€ coenuHeHui. llomydyenue
U IPUMEHEHUE MEJIU U €€ COCTMHEHUH.

[{uHK: nony4yeHue, GU3NUECKUE U XUMUYECKUE CBOMCTBA. AM(OTEPHBIE CBOMCTBA
OKCHJIa Y THAPOKCHAA IIMHKA, THAPOKCOKOMIUIEKCHI IIMHKA. [[puMeHeHrne NMHKa U €ro
COCJIMHEHUN.

DKCIEpUMEHTAIbHBIE METO/Ibl MU3YyUYEHHS] BEHIECTB M UX MPEBPALICHUN: U3yUCHUE
00pa3IloB HEMETA/UIOB, TOpeHue cephl, (pocdopa, xeneza, MarHus B KHUCIOPOJE,
U3yYEHHE KOJUIEKIMH «MeTamnel W CIUIaBbD», B3aUMOJEHCTBUE  IIEJIOYHBIX
U NIEJIOYHO3EMEIbHBIX  METaJVIOB €  BOJOM  (BO3MOXKHO  HCIOJb30BaHHUE
BUJIEOMATEPHUAJIOB), B3aMMOJICUCTBHE IIUHKA U JKeJie3a C paCTBOPaAMU KHUCJIOT U IIEJIOUeH,
KAUEeCTBEHHbIC PEAKIIMM HAa HEOPraHWYECKHE AHWOHBI, KaTHOH BOJAOPOJA U KATHOHBI
METaJUIOB, B3aMMOJICHCTBUE THAPOKCUAOB AIFOMUHMUS W LIUHKA C PAaCTBOPAMH KHCIIOT
U IIEJI0Ue, peleHrne dKCIepUMEHTAIBHBIX 3a7ad 1o TemaM «l anorens», «Cepa u ee
coeIMHEHUs», «A30T U Pochop U UX COCNUHEHUS», «MeTallIbl IIaBHBIX MOATPYII,
«Mertasmibl TOOOYHBIX TTOATPYIIID.

XuMHS ¥ KU3Hb

Ponb xumuu B o6ecriedeHuu yCTOMYMBOTO Pa3BUTHUS YEIOBEUYECTRA.

[ToHATHE O HAYYHBIX METOJAX MO3HAHUS U METOAOJIOTMH HAYYHOT'O UCCIENOBAHNUA.

HayuHnble npyuHIUIIBI OPraHU3alid XUMUYECKOTO MPOU3BOACTBA. [I[poMbIIeHHBIE
CHocoObl TONMY4YEHHs] BaKHEMIIMX BeIIeCTB (Ha MpUMEpe NpPOM3BOJACTBA aMMMaKa,
CepHOM KHUCIOThI, MeTaHojia). [IpoMbllIeHHbIE CIMOCOOBI MOMYYEHUS] METaUIOB
Y CIUIaBOB. XHMHUYECKOE 3arpsi3HEHHUE OKPYXKAKOLIEH CPEAbl U €ro nmocieAcTBus. Poib
XUMHH B 00€CTIeYeHIH SHEPTeTUYECKON O€30MacCHOCTH.

Xumus U 310pOBbe YenoBeka. JIekapcTBeHHble cpeacTBa. [IpaBuiia nenosib30BaHus
JIEKapCTBEHHBIX IpenapaToB. Posib XMMUM B pa3BUTUU MEIULMHBI.

XvMHUs THIIKA: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIe a00aBKku. Ponb xumun
B 00€ecreYeHn! MUIIeBON OE30MacHOCTH.

Kocmernueckne wu mapdromepHbie cpeiactBa. beitoBas xumuda. [IpaBuna
0e30MacHOro UCMOIb30BAHMS MIPETAPATOB OBITOBOM XMMUU B MMOBCEAHEBHOM KU3HU.

XUMHSI B CTPOUTENBCTBE: BAXKHEHIIINE CTPOUTENIbHbIE MAaTEPUAIIBI (LIEMEHT, OETOH).
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XuMus B CEIBCKOM X03siicTBe. OpraHU4ecKrue 1 MUHEPAIbHBIC yI00pEHUSI.
CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepUAJIbl, KPACKH, CTEKIIO, KEpaMUKA.
PacuetHble 3a1aumn.

Pacuersl: Macchl BeliecTBa WIM O0beMa Ta30B MO H3BECTHOMY KOJIHYECTBY
BEIIECTBA, MAcCe€ MM OOBEMY OJHOTO M3 YYACTBYIOUIMX B PEAKIIMU BEIIECTB, MACChI
(oObema, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIM OJIHO U3 BEIIECTB UMEET
nmpuMecu, Macchl  (0oObeMa, KOJMYECTBAa  BEIIECTBA) MPOAYKTa  PEaKIUH,
€CIIM OJIHO M3 BEUIECTB JaHO B BHJIE PAcTBOpa C OIPEACICHHOW MAacCOBOM J0JEH
pPacCTBOPEHHOI0 BELIECTBA, MAacCOBOM JOJM W MOJIIPHOW KOHLEHTPALMU BEIIECTBA
B pPacTBOPE, JOJIM BbIXOJa IPOAYKTA PEAKLIUHA OT TEOPETUYECKU BO3MOKHOIO.

Me:xnpeaMeTHble CBSI3H

Peanuzarus MexXnpeaMeTHBIX CBsI3el MpHU W3YYEeHUHM OOIIeH M HEeOPraHMYeCKOM
xuMud B 11 Kjacce OCyIIecTBIsSCTCS Yepe3 MCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-
HAayYHBIX MMOHATHH, TaK ¥ MOHATUH, MIPUHATHIX B OTJEIBHBIX IPEJIMETaX €CTECTBEHHO-
Hay4YHOTO ITHKJIA.

OOmme ecTeCTBCHHO-HAYYHBIC IIOHSATHSA: SBJICHWE, HAy4YHBIM (akT, rumoresa,
TEOpHUs, 3aKOH, aHaJW3, CHHTE3, KiIacCHU(UKAIUsI, TEPUOINIHOCTh, HAOIIOJCHHE,
U3MEpEeHUe, IKCIIEPUMEHT, MOJICTTh, MOJICTTUPOBAHNE.

dusuka: MaTepus, MUKPOMHUP, MAKpOMHUP, aTOM, dJICKTPOH, ITPOTOH, HEUTPOH, MOH,
W30TOIBI, PAJHMOAKTHBHOCTH, MOJIEKYJIA, SHEPTETHUYCCKUN ypOBEHBb, BEIIECCTBO, TEJIO,
00beM, arperaTHoe COCTOSHUE BEICCTBA, WACAIBHBIA Ta3, (DU3NUCCKUE BEITUUHHBI,
CMHUITBI I3MEPEHUS, CKOPOCTh, DHEPTHUS, Macca.

buonorus: knetka, opraHu3M, 3KOocucTeMa, Ouocdepa, MeTadO0JMU3M, MaKpoO-
U MHKPODJIEMEHTBI, OCJIKH, KUPBI, YIJEBOJIbI, HYKICHHOBBIC KHCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB U MOTOK SHEPTHUU B SKOCHUCTEMAX.

['eorpadmsi: MuHEpanbl, TOPHBIE IOPOJIBI, TOJIE3HBIC WMCKOMAeMbIe, TOILIUBO,
pecypchl.

TexHonOTHsA: XUMHYECKas TPOMBIIUICHHOCTh, METAJUTYPTrHs, CTPOUTCIbHBIC
MaTepHallbl, CEIbCKOXO3IHUCTBEHHOE IPOM3BOJCTBO, IHINEBAas IPOMBIIUICHHOCTD,
dapmarieBTHYECKass MPOMBIIIIEHHOCTh, MPOW3BOJACTBO KOCMETHYCCKUX IPEIapaToB,
MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MAaTE€pUaJOB, JJEKTPOHHAS TMPOMBINIJICHHOCTD,
HAHOTEXHOJIOTHHU.
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHU
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COOQO ycranaBnuBaeT TpeOOBAHUS K pe3yIbTaTaM OCBOSHUS O0yJaArOIIIMHUCS
mporpaMM  cpeaHero  ooOmero o0pa3oBaHMs: JIMYHOCTHBIM, METaNpeaMETHBIM
U TIPEIMETHBIM.

B cooTBeTrcTBMM ¢ CHCTEMHO-ACSATEIBHOCTHBIM TMOAXOJOM B  CTPYKTYpe
JMYHOCTHBIX PE3YJIbTATOB OCBOCHUS MPeIMeTa « XUMUs» Ha YPOBHE CPEIHETO OOIIETro
00pa30oBaHus BBIJIEICHBI CIACAYIONIUE COCTABIISIONIHE:

OCO3HaHHUE O0YUYAIOIIMMUCS POCCUUCKON IPasKIaHCKON WIEHTUYHOCTH;

TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTH U CAaMOOTIPEICIICHUIO;

HaJIM4KUe MOTUBALIUU K OOYUEHHUIO;

TOTOBHOCTh W CIIOCOOHOCTh OOYYalONMIUXCS PYKOBOJACTBOBATHCS TMPUHATHIMU
B 00111eCTBE MTpaBUJIaMU U HOPMaMH TOBEJICHUS;

HaJUYHE MPABOCO3HAHUS, YKOJIOTHYECKON KYIbTYPHI;

CIIOCOOHOCTH CTaBUTh IICJIM U CTPOUTD KU3HCHHBIC TIJIAHBI.

JIndHOCTHBIE ~ pe3yibTaThl  OCBOCHHS  MOpeaMera  «XUMHUS»  OTPaKaroT
c(hOpMHUPOBAHHOCTh  OMBITA TO3HABATCIBHOW W  MPAKTHYECKOH  JICSITEILHOCTH
00y4Jaromnuxcs B MPOIECCE pean3aiii 00pa3oBaTeIbHOMN IS TEIBHOCTH.

JIMdHOCTHBIE ~ pe3ylbTaThl  OCBOCHHUS  TIPEAMETa  «XHUMHS»  OTPakKaroT
c(hOpMHUPOBAHHOCTh  OMBITA TO3HABATCIIBHOW W  MPAKTHYECKOH  JIESITEIHHOCTH
oOydJaronuxcs B MPOIECCe pean3aiii 00pa30BaTEIbHON NIEATETbHOCTH, B TOM YHUCIIE
B YaCTH:

1) rpaskaaHCKOT0 BOCTIMTAHUSIL:

OCO3HaHUSI OOYYAIOIIMMHUCS CBOMX KOHCTUTYIMOHHBIX IPaB M O0OS3aHHOCTEH,
YBXCHUS K 3aKOHY M ITPABOIMOPSIKY;

MPEJICTABIICHHUS O COIMATBHBIX HOPMAaxX U MPaBUJIAX MEXKJIMYHOCTHBIX OTHOIICHHIA
B KOJUICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JESTENBHOCTH TPU CO3JaHUH y4eOHBIX
IPOEKTOB, PEIICHUH YYEOHBIX W TO3HABATEIBHBIX 3a]a4, BBIOJHECHHH XUMHUYCCKHX
IKCIIEPUMEHTOB,

CIIOCOOHOCTH TIOHUMATh U MMPUHAMATh MOTHUBBI, HAMEPEHHS, JIOTHKY U apryMEHTBI
APYTUX TPH aHAJKM3€e Pa3InYHbIX BUIOB yICOHO! IESITENbHOCTH;

2) IaTPHOTHYECKOT0 BOCTUTAHMA:

LICHHOCTHOTO  OTHOLIEHHMSI K MCTOPHUYECKOMY M  HAYYHOMY  HACIEIUIO
OTEYECTBEHHON XHMMH;

YBaXEHHUA K TpOIecCy TBOpPYECTBA B OOJACTH TEOPUM M MPAKTUYECKOTO
IIPWIOKECHHSI XUMUHU, OCO3HAHUS TOTO, YTO JJAHHBIE HAYKU €CTh PE3YJIbTAT JJIUTEIbHBIX
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HAOJIIOJICHUH, KPOIOTJIMBBIX SKCIEPUMEHTAIBHBIX IIOUCKOB, IOCTOSIHHOTO TpyJa
YYEHBIX U IPAKTHUKOB;

VMHTEpEeCa M IO3HABATEIbHBIX MOTHBOB B IIOJYYEHHHM WU IOCIECAYIOIIEM aHAJIU3E
MH(GOPMAIIMU O EPEIOBBIX TOCTUKEHUSIX COBPEMEHHONW OTEUECTBEHHON XUMUM;

3) TyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO TTOBEICHNUS,

CIIOCOOHOCTH OIIEHHWBAaTh CHUTYyalluW, CBS3aHHbICE C XUMHUYECKUMH SIBJIICHUSIMHU,
Y IPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIC HOPMBbI
U LIEHHOCTH;

TOTOBHOCTHU OILICHUBATh CBOE MOBEJICHUE U MOCTYNKU CBOMX TOBAPHUILIECH C MO3HUITUI
HPABCTBEHHBIX U MIPABOBBIX HOPM U C YYETOM OCO3HAHUSI TIOCJICICTBUM MOCTYIKOB;

4) popMupoBaHUsI KYJIbTYPbI 310POBbSI:

NOHMMaHUS LIEHHOCTEHN 3/10pOBOro M 06€301acHOro 00pasa KU3HU, HEOOXOAUMOCTH
OTBETCTBEHHOTO OTHOLIEHUSI K COOCTBEHHOMY (U3MYECKOMY H TICUXHUYECKOMY
3JI0pPOBBIO;

coOJIIOICHUST MpaBWiI  OE30MACHOTO OOpallleHHsi C BeIlleCTBaMU B OBITY,
MTOBCETHEBHOW JKM3HHU, B TPYAOBOU IEATEIBHOCTH;

NOHMMaHUSl LIEHHOCTU IMPaBWJI UHIUBUAYAIbHOIO U KOJUIEKTMBHOIO 0€30MacHOr0
NIOBEJICHMS B CUTYalUsIX, YTPOXKAOIIMX 310POBBIO U KU3HHU JIIOJEH;

OCO3HaHUsl TOCHEACTBUN U HENpPUATUS BPEIHBIX NPUBBIYEK (yHOTpeOieHus
aJIKOT0JIs1, HAPKOTUKOB, KYpEHHS);

5) Tpya0BOr0 BOCIIUTAHUSI:

KOMMYHHKATHBHOW KOMIIETEHTHOCTH B Y4eOHO-HUCCIICA0BATEIILCKOM ACITEIIBHOCTH,
OOIIECTBEHHO IOJIE3HOM, TBOPUECKOM M IPYTUX BHIAX JAESITEIBHOCTH;

YCTaHOBKM Ha aKTHBHOE ydacTHE B PEMICHUH MPAKTHYCCKUX 3a7ad COIHAIbHOMI
HAIMpaBJIEHHOCTH (B paMKaX CBOETO KJ1acca, IIKOJIBI);

UHTEpeca K MPaKTHUECKOMY U3yUCHHIO TPO(eCcCHil pa3IudHOro poja, B TOM YHCIIe
Ha OCHOBE MPUMEHEHUS TPEAMETHBIX 3HAHUN 110 XMMUH;

YBaKEHUSI K TPYAY, JIOASM TPYJa U pe3ysibTaTaM TPYAOBOH ACSITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIMBHIYaJbHOW TPACKTOPUH OOpa3oBaHUs,
Oynmymieii mpodeccMn W peanu3alnud COOCTBEHHBIX JKU3HCHHBIX IUIAHOB C YYETOM
JMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEH K XHMHH, HHTEPECOB W MOTPEOHOCTEH
o0111eCTBA;

6) IK0JIOrHYeCcKOTro BOCTINTAHMS

OKOJIOTHYECKH  I1€JI€COO00Pa3HOr0 OTHOIICHHS K TMPUPOJAE KakK HCTOYHHUKY
CYIIIECTBOBAHUS KU3HH Ha 3eMJIe;

MOHMUMAHHUS  TJ00aJTbHOTO  XapakTepa HSKOJOTHMYSCKMX MpOOJIEeM,  BIIUSHHS
9KOHOMHYECKUX MPOIIECCOB Ha COCTOSIHUE MPUPOTHON U COIHAILHOM CPEIBI;

OCO3HAHMS HEOOXOIUMOCTH HCIOIb30BAHUS JOCTHKCHHHA XMMHH JJIS1 PEIICHHS
BOIIPOCOB PAI[HOHAIBLHOTO PUPOIONOIH30BAHMS;
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AKTUBHOTO HENPUATHS JECUCTBHUM, NMPUHOCAIINX BpEA OKPYXAKOIIEW NPUPOTHOU
cpele, YMEHHUs IMPOTHO3MPOBATh HEOIArONPHUSTHBIE HSKOJIOTMUYECKHUE IOCIICACTBHS
IPEANPUHIMAEMBIX IEUCTBUM U IPEIOTBPALLATD UX;

HAJIU4YMSL PA3BUTOTO HKOJIOTMYECKOTO MBINUICHHS, SKOJIOTMYECKOW KYJIbTYPBHI,
OIbITA JCSATEIBHOCTH HDKOJIOIMYECKOW HAINPABIEHHOCTH, YMEHHS PYKOBOJICTBOBATHCS
UMHU B TI03HABaTEJIbHOM, KOMMYHHKAaTUBHOW W COLMAIbHOM MPAKTHUKE, CIIOCOOHOCTH
Y YMEHHS AKTUBHO POTUBOCTOATH HJIE0JIOTUU XeMO(hoOuH;

7) HeHHOCTH HAYYHOTO TIO3HAHMS:

MHUPOBO33pEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS HAYKH
U OOIIECTBEHHOUN MPaKTUKU;

MOHUMAaHUS CIICN(DUKN XUMHUH KaK HAyKH, OCO3HAHUS €€ PO B (POPMUPOBAHHH
pallMOHANILHOTO  HAYYHOTO MBIIUICHUS, CO3JIaHUU  IIEJIOCTHOTO  MPECTaBICHUS
00 OKpYyXaroleM MHUpPE Kak O €IMHCTBE MPUPOJIbI U YEJIOBEKA, B MIO3HAHUU TTPUPOIHBIX
3aKOHOMEPHOCTEN U PEIICHUH MPOOJIEM COXpaHEHUs MPUPOTHOTO PABHOBECHS,

yOEXKIEHHOCTH B 0COO0M 3HAYMMOCTH XUMUH JJISI COBPEMEHHOM ITUBUJIU3ALINN: B €€
T'YMaHUCTUYECKON HAMpaBIEHHOCTH W Ba)XHOW pOJIM B CO3JaHUW HOBOM 0a3bl
MaTepPHATBHON KYJIbTYPBI, B PEIICHUH TI00aThHBIX MPOOJIEM YCTOWYHUBOTO Pa3BUTHUS
YeJI0BEYECTBA — CHIPHEBOM, DHEPTETUUECKOM, MUIIEBOM M SKOJIOTHYECKON O€30MacHOCTH,
B Pa3BUTUM MEIUIMHBI, OOCCIICYCHUH YCIOBHM YCIEIIHOTO TpyJa U DKOJIOTHYECKH
KOM(DOPTHOM KU3HH KaXJI0TO YIeHa OOIIeCTRa;

€CTECTBEHHO-HAYYHOW TPAMOTHOCTH: MOHUMAaHUS CYIIHOCTH METOJIOB TO3HAHUA,
UCIIOJIB3YeMBIX B E€CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BaTh IOJTydacMbIe
3HAHMS IS aHadu3a U OOBSICHEHHS SBJICHUN OKPYXKAIOMIET0 MHUpPA M TPOUCXOISIINX
B HEM WM3MEHEHUMW, YMEHHs JellaTh 0OOCHOBAHHBIC 3aKIIOYCHHUS HA OCHOBE HAYYHBIX
(aKkTOB ¥ UMEIOIIMXCS JAHHBIX C IENbI0 TTOJYYEeHHS TOCTOBEPHBIX BHIBOJIOB,;

CIIOCOOHOCTH CaMOCTOSITEIPHO MCIOJIb30BaTh XMMHYECKUE 3HAHUS TSI PEIICHHSI
po0JIeM B peabHBIX KU3HCHHBIX CUTYAITUsX;

MHTEpeca K MO3HAHMIO, UCCIIEI0BATEILCKON ICATEITPHOCTH;

TOTOBHOCTH M CITOCOOHOCTH K HEIIPEPHIBHOMY 00pa30BaHUIO U CaMOOOpa30BaHMIO,
K aKTHBHOMY TIOJIyYCHHIO HOBBIX 3HAHUH 1O XMMHH B COOTBETCTBUU C JKU3HCHHBIMH
MOTPEOHOCTIMU;

WHTEpECa K OCOOCHHOCTSAM TpyJa B pa3IMuHbIX cdepax MpodecCHOHATBHON
JESITEHHOCTH.

METANIPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIE PE3YJIbTaThl OCBOEHUS MPOrpaMMbl MO XMMHH Ha YPOBHE
CpeliHero 00111ero 00pa3zoBaHus BKIOYAIOT:

3HAYUMBbIE TUISt dbopmupoBaHus MUPOBO33PEHUS oOy4Jaronmxcs
MEXIUCIUIUIMHAPHBIE (MEXIpEAMETHbIE) OOILIEHAYyYHbIE TMOHATUS, OTpakarolue
LEJIOCTHOCTh HAYYHOM KapTUHBI MUpa U CHEIM(UKY METOJIOB TO3HAHUS, UCIIOJIb3yEeMbIX
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B €CTECTBEHHBIX HayKax (Marepus, BEIIECTBO, PHEPTHUs, SIBIICHHE, MPOLECC, CUCTEMA,
HAy4YHBIH (PaKT, MPUHITUII, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHs, HCCICIOBAHHE,
HaOJI0ICHUE, U3MEPEHHE, SKCIIEPUMEHT U JIPYTHE);

yHUBEpCAJIbHbIE y4yeOHble JeHCTBUA (TMO3HABaTEIbHbIE, KOMMYHHKATHUBHEIC,
peryisTuBHbIE), oOecneunBaromuye (GopmupoBaHre QYHKIIMOHAIBHON T'PaMOTHOCTHU
U COLIMAJIbHOM KOMITETEHIIUU 00YyYaroluXcs;

CIIOCOOHOCTh OOYYArONIMXCS HCIIOJIh30BaTh OCBOCHHBIE MEXKIUCIMIUIMHAPHBIC,
MHUPOBO33pEHYECKHE 3HAHUS U YHUBEPCAJIbHbIE Y4eOHbIE NEHCTBUSI B MO3HABATEIbHOM
U COLIMAJIHOM MpPaKTHKE.

MeranpeaMeTHbIE pe3yJIbTaThl OTPAKAIOT OBIAJCHIUE YHUBEPCAILHBIMU YU4EOHBIMU
M03HABATEILHBIMU, KOMMYHUKATHBHBIMH M PETYJISTUBHBIMU JICHCTBUSIMHU.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE Y4eOHbIE JeiiCTBUA
ba3oBble JJornuyecKkue 1eMCTBUS

CaMOCTOSITENIbHO (POPMYIUPOBATh U aKTyaJIU3UPOBATh MPOOJIEMy, paccMaTpUBaTh
€€ BCECTOPOHHE;

ONPEAENATH LENH ACATEIIbHOCTH, 33J1aBasi TapaMETPhl U KPUTEPUU UX TOCTHKEHUS,
COOTHOCHUTB PE3YJbTATHI JCITEIBHOCTH C MOCTABICHHBIMU LIESIMH;

VICIIOJIb30BaTh MPU OCBOCHWH 3HAHUN MPUEMBI JJOTHYECKOTO MBIIIJICHUS: BBIACTATh
XapaKTEpHbIE TMPU3HAKW MOHATUHA W YCTAHABJIMBATH WX B3aMMOCBA3b, HCIOJIB30BaTh
COOTBETCTBYIOIIME TOHATHS JII OOBSICHEHHS OTACIIbHBIX (DaKTOB U SBJICHHIA;,

BBIOMPATh OCHOBAHUS W KPUTEPUHU JUIS KJIACCH(UKAIIUHU BEIISCCTB U XUMHUUYSCKHUX
peaKkuuii;

YCTaHaBJIMBAaTh MPUYUHHO-CJIECACTBEHHBIC CBS3U MEXKIY U3YyUa€MbIMU SIBIICHUSIMU;

CTPOUTH JIOTUUECKHE pacCyKJeHUs (MHIYKTUBHBIC, ACTYKTUBHBIC, TI0 aHAJIOTHUH),
BBISIBIISITh  3aKOHOMEPHOCTH W IMPOTHUBOPEYUS B PACCMATPUBAEMBIX  SIBJICHUSX,
bopMyIUpPOBAThH BHIBOJIBI M 3aKTFOUYEHUS;

INPUMEHATh B MPOLIECCE IMO3HAHMUS HCMHOJIb3YEMbIE B XHMHU CHUMBOJIMYECKHUE
(3HAKOBBIC) MO/IEIH, TPEOOPA30BBIBATH MOJICIIbHBIC MPEJCTABICHUS — XUMUUYECKUHN 3HAK
(cumMBOJI) dJEeMEHTa, XuMUueckas ¢(opMmysa, YpaBHCHHE XHUMHUYECKOW peakiuu —
MIpU pelieHNN yYeOHBIX MO3HABATENIbHBIX U TPAKTUUECKUX 3aa4, TPUMEHSTh HA3BaHHbBIC
MOJICNIbHBIC MPEACTABICHUS [IJI1 BBISBICHUS XapaKTEPHBIX IPU3HAKOB H3y4aeMbIX
BEIIIECTB U XUMUYECKUX PEAKIIUMN.

Ba3oBble uccienoBateLCKHE JeiicTBUA:

BJIaJICTh OCHOBAMH METOJ0B HAYYHOI'O MO3HAHUS BEIIECTB U XUMUYECKUX PEAKIUN;

dbopMynmHupoBaTh TENM W 3a7a4YM HMCCICIOBAHUS, HWCIIOIh30BaTh ITOCTABIICHHBIC
U CaMOCTOSITENIbHO C(HOPMYITMPOBAHHBIE BOTPOCHI B KAYECTBE WHCTPYMEHTA TO3HAHUS
¥ OCHOBBI 7151 (JOPMUPOBAHUS TUTIOTE3BI 1O TIPOBEPKE MPABUIHBHOCTH BBICKA3bIBAEMBIX
CYXKJICHUM;

BJIaJIETh HABBIKAMH CAaMOCTOSATEIBLHOIO INIAHUPOBAHUS U TTPOBEICHUS YUYEHUUECKUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBaTh YMEHMsS HaOJI0aTh 3a XOJOM MpoIlecca,
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CaMOCTOSITENIbHO TMPOTHO3UPOBATH €ro pe3ynapTar, (HOopMyaHpoBaTh OOOOIICHHUS
U BBIBOABl OTHOCHUTEIBHO JOCTOBEPHOCTH PE3YyJIbTaTOB MCCIEIOBAaHUSA, COCTaBISATh
000CHOBaHHBIN OTYET O MPOCIIaHHOMN padoTe;

NpUOOpPETATh OMBIT YYEHUUECKOU UCCIIE0BATENIbCKON 1 MPOEKTHON JESTENBHOCTH,
MPOSBJIATH CIIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIILHOMY TOMCKY METOJIOB PEIICHHUS
MPaKTUYECKUX 3a]1a4, MPUMEHEHHIO PA3IMYHbIX METOO0B IMO3HAHMUS.

Pabora ¢ nndopmanueii:

OPUEHTHUPOBATHCA B PA3UYHBIX WCTOYHUKAX HHPOpMAIMK (HAayIHO-TIOMYJISIpHAs
JUTEpaTypa XMMHYECKOTO COJIEp:KaHus, CIpaBOYHbIE MOcoOusi, pecypcsl UHTepHeTa),
aHAJIM3UPOBATh MH(DOPMALMIO PA3IUYHBIX BUIOB U (DOPM NPEICTABICHUS, KPUTHUYECKU
OLICHUBATh €€ JIOCTOBEPHOCTh M HEMPOTHBOPEUHBOCTD;

(opMyIUpPOBaTh 3alIPOCHl U IPUMEHATH Pa3IUYHbIE METOBI IIPU MTOUCKE U 0TOOpE
uHpopMalu, HEOOXOAUMOM JIJIs1 BBIIIOJIHEHUS YYEOHBIX 3a/1a4 ONPEIeICHHOTO TUIIA;

npuoOpeTaTb  ONBIT  MCMOJNb30BaHUS  MH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUM U Pa3JIMYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSTENIbHO BBIOMPATH ONTUMAIbHYIO (DOpMY MHpeICTaBICHHUS HHPOPMALUH
(cxembl, rpaduKH, TUarpamMmbl, TaOIHIbI, PUCYHKH U JIPYTHE);

MCIOJIb30BaTh HAy4YHBIN S3bIK B KAay€CTBE CPEJCTBA MpPU padOTe C XMUMHYECKOU
uH(popMaIMen: TpUMEHSITh MEXIpPeIMETHbIE ((pU3ndyeckue U MaTeMaTUYEeCKUE) 3HaKU
U CUMBOJIBI, (hOpPMYJIbI, a00pEeBUATYPHI, HOMEHKIIATYPY;

UCIOJIb30BATh 3HAKOBO-CUMBOJIMYECKHUE CPEJICTBA HAIISITHOCTH.

KoMMyHUKaTHBHBbIE YHHBepPcaJbHbIe YUeOHbIe eiicTBHUSI:

3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYKJaeMOW TEMbI B XOJIe JHAJIOTa
W/WIA  JTUCKYCCHH, BBICKa3bIBaTh WACH, (OPMYIHpOBaTh CBOM  IPEIJIOKEHUS
OTHOCHTEJILHO BBITIOTHCHHSI MPEIJIOKCHHOM 3a1auu;

BBICTYIIaTh C TPE3CHTAllMEH pe3yJIbTaTOB IO03HABATCIILHON JIESITEIbHOCTH,
TOJTyYSHHBIX CaMOCTOSITEIbHO HJIM COBMECTHO CO CBEPCTHHKAMH TIPW BBITIOJTHEHUHU
XUMHYECKOTO DKCIIEPUMEHTA, TPAKTHYECKOW pPaOOTHI IO WCCIICJOBAHUIO CBOMCTB
U3yYaeMbIX BEIIECTB, PealM3alMyd YIeOHOrO MPOeKTa, W (OPMYJIUPOBATH BHIBOJIBI
10 pe3yJibTaTaM IMPOBEJCHHBIX HCCIICIOBAHHUIA ITyTEM COTJIACOBAHUS TIO3UIMA B XOJIE
o0CyXIeHUs 1 0OOMEHa MHEHUSMH.

PerynsiTuBHBIC YHUBeEpPCAJIbLHbIE YYeOHbIE NeiiCTBUA

CaMOCTOSITENIbHO  IUTAHUPOBATh H  OCYIIECTBIISITH CBOIO  TIO3HABATEIBHYIO
JeSTEIIbHOCTh, OIpeAeNsisi €€ Ield W 3aJadd, KOHTPOJMPOBaTh W IO Mepe
HEOOXOAMMOCTH KOPPEKTHPOBATH MPEAJIaraeMblil alTOPUTM JCHCTBHIA TTPH BHITIOTHEHUN
y4eOHBIX M HMCCIIEIOBATENIbCKUX 3a/]a4, BeIOMpaTh HanOosiee 3hHEKTUBHBIN CIIOCOO UX
pEIICHUS C YIETOM TOTYICHHS HOBBIX 3HAHUM O BEIIECTBAX U XUMUYECKUX PEAKITUSX;

OCYIIECTBJISTh  CAMOKOHTPOJIb  JIEATEIBHOCTHM HA  OCHOBE  CaMoOaHalln3a
Y CaMOOIICHKH.
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[IpeameTHbIE pE3yNbTATHI OCBOCHUS IPOrpamMMBl o XUMHU
Ha YyIIyOJEHHOM YPOBHE Ha YPOBHE CpeJHEro oOIiero ooOpa3oBaHMs BKIHOYAIOT
cnenuduueckue a1 ydeOHOro mnpeaMera «XuUMUS» HayyHble 3HAHUS, YMEHUs
U CIIOCOOBI JEMCTBUM MO OCBOEHUIO, UHTEPIIPETALINN U MPeoOpa30BaHUIO 3HAHUH, BUIbI
JESITEHOCTU 0 MOJIYYEHHIO HOBOI'O 3HAHMS M NPUMEHEHUIO 3HAHWW B Pa3IMYHBIX
yU4eOHBIX CHUTyallUsIX, a TaKXe B pPEAJbHBIX >KU3HEHHBIX CUTYyalMsIX, CBA3aHHBIX
¢ XuMuen. B mporpaMMe o XMMHUU MPEAMETHBIE PE3YJIbTAThI TPEACTABICHBI 10 rOAam
U3YyYEHUS.

IMPEAMETHBIE PE3YJIBTATHBI

[IpenMeTHBIEC pe3yabTaThl OCBOEHUS Kypca «Opranudeckass XMMHD OTPaKaroOT:

c(OpPMUPOBAHHOCTh MPEACTABICHUN: O MECTE U 3HAUYEHUU OPraHMYECKON XUMHUH
B CHUCTEME €CTECTBEHHBIX HayK M €€ pOJId B 00ECIEYEHHM YCTOWYMBOTO Pa3BUTHUS
YeJIOBEUECTBA B PEIICHUU MPOOJIEM SKOJIOIMUYECKOH, IHEPreTMYECKON U MUIIEeBOM
0e30MacHOCTH, B Ppa3BUTHUU MEIULIMHBI, CO3/JaHUU HOBBIX MAaTEpUajoB, HOBBIX
UCTOYHUKOB DJHEPIHH, B OOCECIEUECHUH PALUOHAIBHOTO MPHPOIONOIH30BaAHUS,
B (OPMUPOBAHUN MUPOBO33PEHUS U OOIIEH KYIbTYPHI UETIOBEKA, & TAKKE IKOJIOTHUECKU
000CHOBAaHHOTO OTHOIICHHS K CBOEMY 3JI0POBBIO M IIPUPOIHOM Cpee;

BJIQJICHUE CHCTEMOM XUMUYECKUX 3HAHUH, KOTOpask BKIIIOYAET:

OCHOBOTOJIararoue NOHITUS — XUMUYECKUHN 3JIEMEHT, aTOM, SJIPO U 3JIEKTPOHHAs
oboJiouka aToma, S-, p-, d-aToMHBIC OpOUTAIM, OCHOBHOE W BO30YXJIEHHOE COCTOSHHSI
aTomMa, TruOpuau3aluss aTOMHBIX OpOMTaNeil, HOH, MOJEKyJa, BaJIEHTHOCTD,
AJIEKTPOOTPULIATEIBHOCTh, CTENEHb OKUCIICHUS, XUMHUYECKas CBA3b, MOJIb, MOJSpHas
Macca, MOJISIpHBIH OO0BEM, YIJIEpOJIHBIM CKeNeT, (PyHKIMOHAJIbHAs TpyIIa, pagukal,
CTPYKTypHbIE (QOopMyJbl (pa3BepHYTble, COKpAIICHHbIE, CKEJIETHbIE), HN30MEpHUs
CTPYKTYpHasi ¥ MPOCTPAHCTBEHHAsl (T€OMETpUUECcKasi), H30MEPbl, TOMOJIOTHUECKUN PSL,
TOMOJIOTH, YTJIEBOJIOPO/IbI, KUCIOPOA- U a30TCOAEpKAIMe OPTraHUUYECKHE COCAUHEHMUS,
MOHOMED, TIOJIUMED, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYIISIPHBIEC COSTUHEHHS,

TEOpuH, 3aKOHbI (mepuoamveckui 3akoH [[.M. MenneneeBa, Teopusi CTpOEHUs
oprannueckux BemecTB A.M. ByTiepoBa, 3aKOH COXpaHEHHS MacChl BEIIECTB, 3aKOH
COXpaHEHUS U MPEBPAICHUS SHEPTUU MPU XUMHUYECKUX PEaKIHUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN S3BIK XMMHH, MHPOBO33PCHUECKHE 3HAHWs, JIeKAllue B OCHOBE
MOHMMAaHUS TPUYUHHOCTU ¥ CHCTEMHOCTH XUMHUYECKUX SIBJICHUH;

NPEICTABICHUS O MEXaHW3MaX XUMHUYECKHX peaklud, TEePMOIMHAMHYECKUX
U KUHETUYECKHX 3aKOHOMEPHOCTAX HMX MPOTEKAaHMs, O B3aMMHOM BIUSHUU aTOMOB
U TPyNN aTOMOB B MOJIEKyJax (MHIYKTUBHBIM U Me30MEpHBIH 3(PPEKThl, OPHEHTAHTHI
| u Il pona);

(paKkTOJIOTHYECKUE CBEACHHUA O CBOMCTBAaX, COCTaBE, IOJYyYEHUU U OE30MaCHOM
UCIIOJIb30BAaHUU BAXKHEUIIMX OPraHUYECKUX BEHIECTB B OBITY W MPAKTUYECKOM
JeSITEFHOCTH YeJOBeKa, OOIIMX Hay4YHBIX MPUHLHMIAX XUMHUYECKOTO MPOU3BOICTBA
(Ha mpuMepe MPOU3BOJICTBA METAHOJIA, epepadboTKu HEDTH);
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c(hOPMHUPOBAHHOCT, YMEHHUH: BBISBIATH XapaKTEPHbIE TIPU3HAKA TIOHSATHUH,
yCTaHABIIMBaTh UX B3aWMOCBSI3b, HCIIOJB30BATh COOTBETCTBYIOIIME  TOHSTHUS
IIPU ONIMCAHUH COCTaBa, CTPOEHUSI U CBOMCTB OPraHUYECKUX COCIUHEHMUII;

c(hOpMHUPOBAHHOCTh YMEHUM:

UCIIOJIb30BATh XMMHUYECKYIK) CHMBOJIMKY JUISI COCTaBIICHHS MOJIEKYJIIPHBIX
U CTPYKTYPHBIX (pa3BEpHYTHIX, COKPAIICHHBIX U CKEJIETHBIX) (POpPMYINl OpraHMYECKHX
BEILIECTB;

COCTaBJISITh YpPABHEHUS XHMHUYECKHX pEaKUUd M pPaCKpbIBaTb HUX CYIIHOCTH:
OKHCIIUTEIIbHO-BOCCTAHOBUTEBHBIX PEAKIINN MOCPEACTBOM COCTABIIEHUS 3JIEKTPOHHOTO
OaaHca 3TUX peakIui, peakiuii MOHHOr0 OOMEHAa MyTeM COCTaBJICHHS] UX TOJHBIX
U COKpAIIEHHBIX MOHHBIX YPaBHEHUI;

M3TrOTaBIIMBaTh MOJCIM MOJIEKYJ OPraHUYECKHX BEIIECTB [JIsl WJUTIOCTPALUU
UX XUMUYECKOTO ¥ IPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpPMHUPOBAHHOCTh YMEHMI: yCTaHABIMBAaTh NPUHAMJICKHOCTh H3YUYECHHBIX
OPraHMYECKUX BEIIECTB MO UX COCTABY U CTPOCHUIO K OMPEACICHHOMY KJaccy/TpyIine
COCIMHCHUM, JaBaTh MM Ha3BaHUsA IO cucTemarmdeckor Homenkiatype (IUPAC)
U MPUBOJIUTH TPUBHAIBHBIC HA3BAHUS JJIA OTJEIbHBIX MPEACTABUTENICH OPraHUuYECKUX
BEIIECTB  (PTWJIEH, alleTWICH, TOJYOJ], TJIMIEPUH, ATUICHIJIUKOJb, (EeHOII,
dbopManpaerua, areTanbIeru], aleToH, MypaBbUHAs KHCIOTAa, YKCYCHash KHCIIOTA,
CTE€apuHOBas, OJICMHOBAs, MNAJIbMUTHUHOBAS KHUCIOTHI, TJIMIWMH, ajaHWH, MaJbTO3a,
bpyKTO3a, aHWIIMH, JUBUHUJI, U30TIPEH, XJIOPOIPEH, CTUPOJI U JPYTHUEL);

c(hOpPMHUPOBAHHOCTh YMEHHUSI OMPEACIATh BUJ] XUMUYECKON CBSA3U B OPTaHMYECKHUX
COeMHEHMSIX (KOBAJICHTHASI U UOHHAS CBSI3b, G- U TT-CBSI3b, BOJIOPO/IHAS CBSI3b);

chOPMHUPOBAHHOCTh  YMEHHUS TMPUMEHATH TOJOXKEHUS TEOPUH  CTPOCHUS
opranudeckux BemectB A.M. BbyrtnepoBa misi 0oOBsSCHEHHS] 3aBHCHMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUSI;

c(hOpMHUPOBAHHOCTh YMEHUW XapaKTepu30BaTh COCTaB, CTpoeHUE, (uznueckue
Y XUMUYECKHUE CBOMCTBA TUITUYHBIX ITPEACTABUTEIICH PA3IUYHBIX KJIACCOB OPTaHUYECKUX
BEILIECTB: AJIKAHOB, LHUKJIOAJIKAHOB, AJIKEHOB, AJIKAaJHECHOB, AJIKWHOB, apOMaTUYECKHUX
YTJIEBOJIOPOJIOB, CHUPTOB, albJCTUJIOB, KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTHIX
U CJIIOXHBIX A(UPOB, XUPOB, HUTPOCOCIUHEHUNW W aMHUHOB, aMUHOKHCIIOT, OEJIKOB,
YTJIEBOJIOB (MOHO-, JAU- W TIOJIMCAXapuJiOB), WJUIIOCTPUPOBATh T€HETHUYECKYIO CBS3b
MEXJIYy  HHMH  ypaBHEHUSMH  COOTBETCTBYIOIIMX  XHUMHUYECKUX  peaKIui
C UCTIOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpPMHUPOBAHHOCTh YMEHHUS TMOATBEPKIATh HA KOHKPETHBIX MPHUMEpPax XapakTep
3aBUCUMOCTH PEAKIIMOHHOW CHOCOOHOCTHM OPraHMYE€CKHUX COCAUMHEHUN OT KPaTHOCTHU
Y THIIa KOBAJICHTHOU CBsI3U (G- ¥ T-CBS3H), B3aMMHOTO BIIMSIHUS ATOMOB M TPYIII aTOMOB
B MOJIEKYJIaX;

c(OPMHUPOBAHHOCTh YMEHHsI XapaKTePU30BaTh HWCTOYHHUKHU YTJIEBOJOPOIHOTO
ChIpbsl (HE(TH, MPUPOJHBIN Tra3, yroiyp), CIOCOOBI €ro MepepadOTKH U MPaKTUYECKOe
pUMEHEHUE TIPOAYKTOB IepepaboTKH;
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c(hOpMHUPOBAHHOCTH BIAJCHHS CHCTEMOM 3HAHUN O €CTECTBEHHO-HAYYHBIX METO1ax
MO3HAHUS — HAOJIIOJACHUU, U3MEPEHUHU, MOJCIMPOBAHUU, IKCIEPUMEHTE (pealbHOM
Y MBICJICHHOM) U YMEHHUS IPUMEHSTh 3TU 3HAHUS;

c(OpPMHUPOBAHHOCTh YMEHHUS MPUMEHSTh OCHOBHBIC OINEpaIlMy MbBICIUTEIbHON
NESTENbHOCTH — aHajiu3 M CHUHTE3, CpaBHEHUE, 0000IeHne, CUCTeMaTH3alluIo,
BBISIBIICHHE IPUYMHHO-CIEIACTBEHHBIX CBS3€H — I M3Y4YEHHsS CBOMCTB BEILIECTB
Y XUMUYECKUX PEaKIN;

c(OPMHUPOBAHHOCTh YMEHHI: BBISBISATH B3aUMOCBSI3b XUMUYECKUX 3HAHUU
C TIOHATHUSIMU Y TIPEJICTABIICHUSAMHU JIPYTUX €CTECTBEHHO-HAYYHBIX MIPEAMETOB JUisl OoJiee
OCO3HAHHOT'O TMOHHMMAHUSl CYIIHOCTH MaTEpPUAIbHOTO €IWHCTBA MHpPA, HMCIOJIb30BATh
CHUCTEMHBIC 3HAHMSI IO OPraHUYECKON XUMHUHU JJIsi OOBSICHEHHUS W MPOTHO3UPOBAHUS
SIBJICHUM, UMEIOIINX €CTECTBEHHO-HAYUYHYIO TPUPOTY;

c(hOpPMHUPOBAHHOCTh YMEHMM: MPOBOJUTH PACUYETHl MO XUMHUYECKUM (opmyam
U YPaBHEHUSIM XUMUYECKUX PEAKIMI C UCIOJIb30BaHUEM (PU3MUECKUX BEIMYHUH (Macca,
00bEM razoB, KOJUYECTBO BEIIECTBA), XapaKTEPUIYIOIIMUX BEIIECTBA ¢ KOJUYECTBEHHON
CTOPOHBI: PaCUeThl MO HAXOXKJICHUI0 XUMHYECKOM (hOpPMYJIbI BEIIECTBA MO U3BECTHHIM
MacCOBBIM JIOJISIM XMUMHUYECKHX DJIEMEHTOB, TNPOJIYKTaM CroOpaHus, I[UIOTHOCTH
ra3000pa3HbIX BEIIECTB;

c(hOpPMHUPOBAHHOCTh YMEHHI: TPOTHO3UPOBATH, AHAIM3UPOBATH U OIICHUBATH
C MO3HIINI IKOJOTHYECKON O€30MacHOCTH TOCIEACTBUSA OBITOBOM M MPOU3BOJICTBEHHON
NESTEHbHOCTH 4YEJIOBEKa, CBSI3AaHHOW C MepepaboTKON BEIIECTB, HCIOIb30BATh
MOJIYYCHHBIE 3HAHUS JUISI MPUHATHAS TPAMOTHBIX PEIICHWH TPOoOJeM B CHUTYaIUsX,
CBSI3aHHBIX C XUMMEH;

c(OPMHUPOBAHHOCTh YMEHUW: CAMOCTOSITEIbHO IUIAHUPOBATh M MPOBOJUTH
XUMUYECKUN IKCIIEPUMEHT (MOJIYYCHUE M M3Y4YeHHE CBOMCTB OPraHMYECKUX BEIIECTB,
KaueCTBEHHbBIC PEAKIIMU YTJIEBOJOPOIOB PA3IUUHBIX KJIACCOB U KUCIOPOJCOAEPKAIINX
OPraHMYECKUX BEIIECTB, PEIICHHUE JKCIEPUMEHTAIBHBIX 3aJa4 10 Paclo3HaBaHUIO
OpPraHMYeCKUX BEIIECTB) C COOJIFOJCHUEM TMpaBWI O€30MacHOro  OoOpalieHus
C BEIIECTBaMU U J1abOpaTOpPHBIM 000pyI0BaHEM, (JOPMYITHPOBATH 1€ NCCIICTOBAHNUSA,
NPEACTaBIATh B Pa3IUYHON (opMe pe3yabTarhl JKCIEPUMEHTa, aHaJU3UPOBATH
U OIIEHUBATh UX JIOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHUM:

coOJIoIaTh MpaBWiia OSKOJOTMYECKH IIEJI€COO0PA3HOr0 TOBEJACHUS B  OBITY
U TPYAOBOW JEATENBHOCTH B IEJISIX COXPAHEHHUSI CBOETO 3J0POBbS, OKPYKAIOIIEH
MIPUPOAHOMN CPEABI U JOCTHIKEHUS €€ YCTOUUNBOTO PA3BUTHS;

OCO3HABaTh OIMACHOCTh TOKCHMYECKOrO JCHCTBUSI Ha JKUBBIE OpPraHU3MbI
ONPEAECICHHBIX OPraHUYE€CKUX BEUIECTB, TOHUMAas cMmbIca nokaszarers [1/1K;

aHAJIM3UPOBATH  1EJ1€CO00PAa3HOCTh  MPUMEHEHUS  OPTraHWYECKHUX  BEIECTB
B ITPOMBITINICHHOCTH ¥ B OBITY C TOUYKH 3PEHUS COOTHOIICHUS PUCK-TIOJB3A;

chOPMHUPOBAHHOCTh ~ yYMEHHM:  OCYIIECTBISATH  IICJICHANPABICHHBIN  MOUCK
XUMUYECKON HMH(POpPMAlMA B PaA3IUYHBIX HCTOYHHMKAX (Hay4dyHas W y4eOHO-HaydHas
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JUTEepaTypa, CpelncTBa maccoBoil mH(popmanuu, VHTEpHET W HApyrue), KpUTHUECKU
aHATM3UPOBATh XWMHUYECKYI0 HH(POpMAIUIO, TepepadaThiBaTh €€ W HCIOJIH30BATh
B COOTBETCTBMH C MOCTABJICHHON y4eOHOM 3a1a4eil.

[IpenMeTHbIC pe3ynbTaThl OCBOSHUS Kypca «OQ01mass 1 HeoOpraHudeckKasi XuMUsD)
OTpakaroT:

c(hOpMHUPOBAHHOCTH MPEACTABICHUI:

0 MaTepUaJIbHOM €AUMHCTBE MHUPa, 3aKOHOMEPHOCTSIX M TMO3HABAEMOCTH SIBJIICHUM
OPUPOJIBI, O MECT€ M 3HAYCHUM XUMHHU B CHUCTEME ECTECTBEHHBIX HAyK M €€ pOJv
B 00€CHEYeHUU YCTOWYMBOIO pa3BUTUS, B PEIICHUU MPOOJIEM HKOJIOTHYECKOH,
HPHEPreTUYECKON M MUILEBOM O€30MaCHOCTH, B Pa3BUTHU MEAUIIMHBI, CO3IaHUU HOBBIX
MarepuajgoB, HOBBIX MCTOYHHUKOB JHEPrUU, B OOECHNEUECHHWU PAIMOHAIBHOIO
MPUPOJIOTIOIB30BaHUs, B POPMUPOBAHUHN MUPOBO33PEHHUS U OOLIEH KyJIbTyphl YEIOBEKA,
a TaK)Ke KOJOTUYECKHM OOOCHOBAHHOI'O OTHOIIEHUS K CBOEMY 3JI0POBBIO M MPUPOTHOU
cpene;

c(hOpPMHUPOBAHHOCTH BIAJCHUS CUCTEMOM XUMHUYECKUX 3HAHUM, KOTOpas BKJIIOYACT:

OCHOBOIIOJIAraloIMe MOHATHS — XUMUYECKUI AJIEMEHT, aTOM, SIAPO aTOMa, U30TOIIbI,
9JIEKTPOHHAs 000JI0YKa aToma, S-, P-, 0-aToMHBIe OpOHMTAII, OCHOBHOE M BO30YKJICHHOEC
COCTOSIHMSI aTOMa, THOpHUIM3allusl aTOMHBIX OpOMTalIel, MOH, MOJICKYJIa, BaJICHTHOCTD,
AIEKTPOOTPULIATEILHOCTh, CTENEHb OKHUCJICHUS, XUMHYECKash CBs3b (KOBaJICHTHas,
HOHHAs, METAJIMYECKasl, BOJIOPOJIHAS), KpUCTAIMYECKas peIIeTKa, XHMHYECKas
peakIusi, pacTBOP, ANEKTPOJUTHI, HEIJEKTPOIUTHI, DJIEKTPOIUTHYECKAsT JUCCOIUALIUS,
CTENEHb JIUCCOLMAIIMY, BOJOPOAHBIA TMOKa3aTelib, OKHUCJIHUTENIb, BOCCTAHOBUTEID,
TETI0OBOM A(PPEKT XMMUUECKON peakiiu, CKOPOCTh XUMUUECKON peaKIuy, XUMUIECKOe
paBHOBECHE;

TEOPUM W 3aKOHBI (TEOpUsl AICKTPOJMTHUUYECKON HUCCOLMAIUU, MEPUOTUYECKUI
3akoH [[.MI. MeHpueneeBa, 3aKOH COXPAaHEHHUS MACChl BELIECTB, 3aKOH COXPaHECHUS
U TPEBPAICHUS] DPHEPTUH TP XUMHUUECKUX DPEaKIUsIX, 3aKOH TOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JICHCTBYIOIIMX MAacC), 3aKOHOMEPHOCTH, CUMBOJIMYECKUM S3bIK XUMUH,
MHUPOBO33PEHUYECKHUE 3HAHUS, JIeKAIIME B OCHOBE IMOHMMAaHUSA MNPUYUHHOCTH
U CUCTEMHOCTH XHUMHMYECKHUX SIBJICHUN;, COBPEMEHHBIC MNPEACTABJICHUS O CTPOCHUH
BEIIIECTBA HA AaTOMHOM, HOHHO-MOJICKYJISIPHOM U HAJMOJICKYJISIPHOM YPOBHSIX;

NpeACTaBICHUs] O MEXaHU3MaX XHMHUYECKHX peaKlHil, TEePMOIUHAMHUYECKUX
M KUHETMYECKUX 3aKOHOMEPHOCTSAX HX IPOTEKaHUs, O XHWMHYECKOM PaBHOBECHUH,
pacTBOpax M AUCIEPCHBIX CUCTEMAX;

(akToIOTHYECKHE CBENCHUS O CBOWCTBAX, COCTaBE, MOJYYCHUH W 0€301macHOM
WCIIOJIb30BAaHUN BAKHEUITUX HEOPTAaHWMYECKHX BEIIECTB B OBITY W MPAKTUYECKON
JESTETPHOCTH YEJIOBEKA, OOIUX HAYYHBIX IPUHIIMIIAX XUMUYECKOTO TTPOU3BOJICTBA;

c(OPMHUPOBAHHOCTh YMEHHUI: BBISBIATH XapaKTEpHbIE TPU3HAKA TIOHSATHUH,
yCTaHABIIMBaTh HUX B3aUMOCBS3b, HCIOJB30BaTh COOTBETCTBYIOUIME  MOHSTHUS
MIPU OMMCAHUKM HEOPTAHUYECKUX BEIECTB U UX MPEBPAILICHUII;
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chOpPMUPOBAHHOCTh ~ yYMEHHUS  HUCIHOJB30BaTh  XUMHYECKYI0  CHMBOJUKY
JUIA  cOoCTaBlieHUs (QOpMyNT BEHIECTB M YpPaBHEHMH XUMHYECKUX PEaKIIHid,
cuctemarnueckyio HomeHkiarypy (IUPAC) u TpuBHajbHBIC Ha3BaHHS OTACIBHBIX
BEILIECTB;

c(OpPMUPOBAHHOCTh YMEHHUS OMPEACNATh BAJICHTHOCTh U CTENEHb OKUCIICHUS
XUMHUYECKUX 3JIEMEHTOB B COCIMHEHUSAX, BUJI XUMHUYECKOMN CBS3H (KOBAJIEHTHAs, MOHHAS,
MeTaNTnYecKasi, BOJOPOIHAS ), TUIl KPUCTATUIMYECKON PEIIeTK KOHKPETHOTO BEIeCTBA;

c(OPMUPOBAHHOCTh YMEHHUSI OOBSACHATH 3aBHUCHUMOCTb CBOWCTB  BEIIECTB
OT BHUJA XHMHYECKOM CBA3M M TUNA KPUCTALUIMYECKOM pElIeTKH, OOMEHHBIN
U JIOHOPHO-aKLIETITOPHBIM MEXaHU3MbI 00pa30BaHUs KOBAJIEHTHOU CBS3H;

c(OpPMUPOBAHHOCTh YMEHUM:

KJIACCU(PUIIMPOBATh: HEOPraHWYECKHE BEIIECTBA IO HUX COCTAaBY, XHWMHYECKHE
peakuuyd IO pa3IMYHBIM MpU3HAKaM (YHCIy U COCTaBy pEarupyrouux BEIIECTB,
TEIUIOBOMY d3(QQEeKTy peaklud, HW3MEHEHHIO CTENEHEH OKHUCIEHHUS 3JIEMEHTOB,
00paTUMOCTHU, YYACTHIO KaTaInu3aTopa U JPyrue);

CaMOCTOSATENIbHO BBIOMpATh OCHOBAHUSA U KPUTEPUH IS  KIAcCU(UKAIIH
U3Yy4aeMbIX BEUIECTB U XUMUYECKUX PEAKIIMIL;

c(OPMUPOBAHHOCTh YMEHHUS PACKPbIBATh CMBICH TEPHUOJUYECKOTO 3aKOHa
JI.W1. MenpeneeBa U JEMOHCTPUPOBATh €r0 CUCTEMATH3UPYIOLIYI0, OOBSICHUTEIbHYIO
Y TIPOTHOCTUYECKYIO (PYHKIIUH;

c(hOpMHUPOBAHHOCTb YMEHUM:

XapaKTEPU30BaATh JIEKTPOHHOE CTPOECHHUE ATOMOB U HOHOB XMMHUYECKHUX JJIEMEHTOB
nepBoro—yerBeproro nepuoaoB Ilepumognueckoin cucrembr J[.MI. MeHneneesa,
UCIOJIb3Ys TIOHATHS «IHEPIeTHYECKUE YPOBHU», «IHEPIETHUECKUE IIOJYPOBHMY,
«S-, p-, d-aTOMHBIE OpOUTAIIHY, KOCHOBHOE U BO30YKIICHHOEC YHEPTETHYCCKUE COCTOSTHUSI
aTomay;

OOBACHSATH 3aKOHOMEPHOCTH W3MEHEHHUS CBOMCTB XMMHUYECKHUX 3JIEMEHTOB U MX
CoeMHEeHUN 10 mepuonam u rpynmnam llepuoamueckon cucremsl .M. Menneneesa,
BAJICHTHBIE BO3MOXXHOCTHM AaTOMOB AJIEMEHTOB HA OCHOBE CTPOEHUS UX AJIEKTPOHHBIX
000/104Y€K;

c(OpPMUPOBAHHOCTh YMEHUMN: XapaKTepU30BaTh (OMHUCHIBATh) OOIIME XUMHUUECKHE
CBOMCTBA BEUIECTB PA3JIMYHBIX KJIACCOB, MOATBEPKIATH CYIIECTBOBAHUE N€HETUUECKOM
CBA3M  MEXKIYy HEOPraHMYECKMMH  BEIIECTBAMHM C  NOMOIIBK)  ypaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUH;

c(OpPMUPOBAHHOCTh YMEHUS PACKPHIBATH CYLTHOCTH:

OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKUMM  ITOCPEACTBOM  COCTaBJICHMS
AJIEKTPOHHOTO 0ajaHca ATUX Peakluii; peakuii HOHHOro 0OMEHA MyTEeM COCTaBIIEHUS UX
MOJIHBIX ¥ COKPALEHHBIX MOHHBIX YPAaBHECHUI; peaKUi THIPOJIN3a;

peakuuii KOMILIEKCOOOpa3oBaHUsl (Ha MpUMEPE T'HMAPOKCOKOMIUIEKCOB IIMHKA
U aJTIIOMUHUA);
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c(hOpPMHUPOBAHHOCTh YMEHHS OOBSICHATH 3aKOHOMEPHOCTH ITPOTEKAHUS XUMUYECKHIX
pEaKInii ¢ y4eTOM MX SHEPTETHUYCCKUX XaPAKTEPUCTHK, XapaKTep H3MEHECHUS CKOPOCTH
XUMUYECKON peakiMi B 3aBUCUMOCTH OT PA3IMYHBIX (DaKTOPOB, a TaKXKE XapakTep
CMEIIEHUSI XUMHYECKOTO PAaBHOBECHS TOJ] BIMSHUEM BHEIIHUX BO3JIEUCTBUN (TIPUHIIMI
Jle lllaTenbe);

c(hOPMHUPOBAHHOCTHL YMEHUSI XapaKTEPHU30BaTh XMUMHYECKUE PEaKLUH, JexKallue
B OCHOBE NMPOMBINIJICHHOTO TIOJYYCHHSI CEPHOM KHUCIOTHI, aMMHaKa, OOIIe Hay4YHBIC
TIPUHITUTIBI XUMUYIECKUX MIPOU3BO/ICTB; 11EJIECO00Pa3HOCTh NPUMEHEHUS
HEOPTaHWYECKUX BEIIECTB B MPOMBIINIJICHHOCTH U B OBITY C TOYKW 3PEHUS COOTHOIICHUS
PHUCK-TIONH3a;

c(hOpMHPOBAHHOCTh BJIAJICHUS CHUCTEMOW 3HAHWHA O METOJaX HAYYHOTO ITO3HAHUS
SBIICHUA TIPUPOJBI — HAONIOACHHWE, W3MEPEHHE, MOJCIUPOBAHUE, HKCIICPUMEHT
(peaJIbHBINM U MBICIICHHBIH ), UCIIOJIB3YEMBIX B €CTCCTBCHHBIX HayKaX, YMEHUS IPHUMCHSTh
9TH 3HAHWUS TIPU DKCIEPUMEHTATBHOM HCCICIOBAHUM BEIICCTB M IS OOBSCHEHUS
XUMUYECKUX SBJICHUN, UMEIOIIUX MECTO B MIPHUPOJE, MPAKTUUYECKOW IESTEIBHOCTU
YeJIOBEKa U B MIOBCETHEBHOM KU3HU;

c(OPMHUPOBAHHOCTh YMEHHUS BBISBISTH B3aUMOCBSI3b XUMHUYECKUX 3HAHHM
C TIOHATHUSMH U TPEICTABICHUAMU APYTHX €CTECTBEHHO-HAYYHBIX MMPEAMETOB IS O0ee
OCO3HAHHOTO MMOHUMAaHUS MaTePUAIIBHOTO €IMHCTBA MUPA;

c(hOpMHUPOBAHHOCTH YMEHHS TTPOBOJIUTH PACUETHI:

C UCIOJIb30BAHUEM TOHATUIN «MaccoBasi JI0JIsl BEIIECTBA B PACTBOPE» M «MOJISIpHAs
KOHIICHTpAITUs»,

Macchl BEIECTBA WM 00beMa Tas3a Mo W3BECTHOMY KOJUYECTBY BEIIECTBA, Macce
WM 00BEMY OJHOTO U3 YYACTBYIONTUX B PEAKIIMH BEIICCTB;

TEI0BOro A (PexTa peakiuu;

3HaYeHUs] BOJOPOJHOTO TMOKA3aTeNsi PAacTBOPOB KUCJIOT M IIENOYE C M3BECTHOU
CTETIEHBIO TUCCOIUAINN;

Macchbl (0ObeMa, KOJWYECTBA BEIIECTBA) MPOJAYKTa peaKkiuh, €eCId OJIHO
M3 MCXOJHBIX BEIIECTB JAaHO B BHUJE pPacTBOpa C OMNPEAECICHHOW MacCOBOM I0JEU
PacTBOPEHHOTO BEIIECTBA UITU JAHO B U30BITKE (MMEET MPUMECH );

JIOJTU BBIXO[a MPOAYKTA PEaKITNH;

00BEMHBIX OTHOIIICHUH T'a30B;

c(hOPMHPOBAHHOCTh YMEHHUH: CaMOCTOSITCIIBHO IUIAHUPOBATh H  IMPOBOJUTH
XUMUYECKUN DKCIEPUMEHT (TIPOBEJCHUE PEaKIuii MOHHOTO OOMEHA, MOITBEPKICHUE
KaueCTBEHHOTO COCTaBa HEOPTaHMYECKHX BEIIECTB, OMpENeNICHHE Cpeabl PacTBOPOB
BEIIECTB C TMOMOIIbI0 HMHAMKATOPOB, HW3YYEHUE BIMSIHUS PA3TUYHBIX (HaKTOPOB
Ha CKOPOCTh XMMHYECKOW PEAKIIUHU, PEIICHHE IKCIIEPUMEHTANBHBIX 33/1ad M0 TeMaM
«Mertamnbsl» u «Hemeramib») ¢ coOMIOJEHUMEM NpPaBWII 0€30MacHOr0 OOpalleHus
C BELIECTBAMU U J1aOOPaTOPHBIM 000pYyI0BaHUEM, (POPMYITHPOBATH 1I€JIb UCCIIEI0BAHNUSA,
NPEACTaBIATh B pa3IU4YHOM (opMe pe3ynbTaThl HKCIEPUMEHTA, aHAIU3UPOBATH
U OLICHUBATh UX JOCTOBEPHOCTD;
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c(hOpPMHUPOBAHHOCTh, YMEHUH: COOJIIONATh TpaBWia IOJb30BAHHS XHUMHYECKOU
NOCyZIoN 1 1abopaTOpHEIM 000PYI0BaHUEM, OOPAIIICHUS C BEIIECTBAMHU B COOTBETCTBUU
C UHCTPYKIUSIMHU 1O BBIMOJIHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OMBITOB, YKOJIOTUYECKU
1e1ecO00pa3HOro MOBEJEHUSI B ObITY M TPYAOBOM JEATEILHOCTH B ILIEJIAX COXpaHEHUs
CBOETO 3J0pPOBbsI, OKPYXKAIOWIECH MPUPOJHOW CpPEAbl U AOCTHKEHUS €€ YCTOWYMBOIO
pa3BUTHUA, OCO3HABATh OINACHOCTh TOKCHYECKOTO JEWCTBUS HA YKUBBIE OPTraHU3MBI
ONPEAECTICHHBIX HEOPTAaHUYECKUX BEILIECTB, MOHUMAas cMbIca nokazaress [1/K;

c(hOPMUPOBAHHOCTh ~ YMEHHMM:  OCYIIECTBISATh  IIEJICHANIPABJICHHBIA  MOUCK
XUMUYECKOM HMH(POpMAlMU B Pa3IUYHBIX MCTOYHMKAX (Hay4yHas M y4eOHO-HayudHas
JuTepaTypa, cpeacTBa MaccoBod uHbopmanmu, WHTEpHET U Jpyrue), KpUTHUECKU
aHAJIM3UPOBATh XUMHUYECKYI0 HH(OpManmio, mnepepadaTbiBaTh €€ MU HCIO0JIb30BaTh
B COOTBETCTBHHM C MOCTABJICHHON y4eOHOM 3aayueil.
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TEMATHUYECKOE IINTAHUPOBAHUE

Pa6ouast nporpamma | Xumus. 10-11 kmaccel (yriyOieHHBIH YPOBEHB)

10 KJIACC
HaumenoBanue
Ne KonnuectBo OcCHOBHBIE BUIBI IEATEIHLHOCTA
pa3ziesioB U TeM [IporpammHoOe conepxaHue
/1 4acoB oOyyJaronmxcs

y4eOHOro mpeameTa

Paznen 1. TeopeTuueckne ocH

OBbI opraaneCKoﬁ XUMHH

1.1

[IpenmeT oprannueckon
XHAMUH.

Teopus ctpoeHus
OpTraHUYECKUX
COeIMHEHNH

A. M. bytneposa

8

[Ipenmer v 3HaYECHUE OPraHUYECKOU
XUMUH, IPEJICTaBIEHUE O MHOTO00pa3Hu
OpraHUYECKUX COCIMHEHUM.
DIIEKTPOHHOE CTPOEHUE aTOMa
yraepoja: OCHOBHOE M BO30YKJEHHOE
COCTOSIHUS. BasieHTHBIE BO3MOKHOCTHU
aToMa yriepojia. XMMHYECKas CBS3b

B OPTaHUYECKUX COCAUHEHUSIX.

Tunsl ruOpuM3aK aToMa yriepoa.
Mexanu3mbl 00pa30BaHUs KOBAJIEHTHOM
CBs13 (OOMEHHBIN U IOHOPHO-
AKIENTOPHBIN ).

Tunbl nepeKkpbIBaHUsI aTOMHBIX
opOuTanei: G- 1 T-CBSI3U.

OnunapHas, 1BOMHAs U TPOMHAs CBS3b.
Crioco0nI pa3peiBa CBA3EH B MOJIEKYJIax
OopraHuyeckux Bemects. [lonsTue

0 cBOOOTHOM pajaukaie, Hykjaeoduse

U dJeKTpoduIe.

P ACKPLIBATH CMBICII N3y4aCMbIX

MOHATUM (BBIIETSATh UX XapaKTEPHBIC
MPU3HAKH) U IPUMEHSTH 3TU MOHATHS
IIPY ONKMCAHWUH COCTaBa U CTPOCHUS

BEIIECTB, 11 O0BICHEHHUS
OTZICJIbHBIX (DaKTOB U SBJICHUIA.
PackpbIBaTh CMBICIT MOJIOKEHHUI
TEOPUHU CTPOCHUSI OPraHUYECKUX
BemlectB A. M. bytiepoa

U IPUMEHSTH UX JUIsl O0BSICHEHUS
3aBHCUMOCTH CBOWCTB BEIIECTB
OT COCTaBa U CTPOECHUSI.
Hcnosib30BaTh XUMHUYECKYIO
CHUMBOJIMKY JIJII COCTaBIICHUS
MOJICKYJISIPHBIX U CTPYKTYPHBIX
(pa3BepHYTHIX, COKpAIIEHHBIX,

CKEJIETHBIX) (POPMYJT OPraHUYECKUX

BEIIECTB.
OnpenensaTs BUAB XUMUYECKON
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Pa6ouast nporpamma | Xumus. 10-11 kmaccel (yriyOieHHBIH YPOBEHB)

Teopust CTpOCHHSI OPraHUYECKUX
coenunenuid A.M. bytiepoBa u ee
COBPEMEHHOE Pa3BUTHE — CTPYKTYpHAas
TEOPHs] OPTaHUYECKUX COCTUHEHUM.
3Ha4YEeHHE TEOPUH CTPOCHUS
OPTraHUYECKUX COCTUHECHUMN.
MouieKynsipHbIE U CTPYKTYPHBIE
dopmyinbl. CTpyKkTypHBIE (HOPMYIIBI
pa3JIMYHBIX BUIOB: pa3BEpHYTas,
COKpAILIEHHAs1, CKEJIETHAS.

N3omepus. Buasl uzomepuu:
CTPYKTYpHasi, IPOCTPAHCTBEHHASI.
OnexkTpoHHbIE 3P(EKTHI B MOJIEKYIaX
OpPraHUYECKUX COECINHEHUN.
NHAyKTUBHBIN 1 ME30MEPHBIN

3¢ PeKTsI.

[IpencraBnenue o kiaccudukauu
OpPTraHUYECKUX BELIECTB.

[TonsiTHE O PYHKIIMOHATILHOW IpyTIIIE.
I'omomorus. I'oMonornyeckue psiapl.
HomenknaTtypa opranndeckux
COeMHEHUN (CUCTeMaTH4YecKas

U TPUBHAJIbHBIE HA3BAHUS).
Oco0eHHOCTH U KJaccupuKaLUs
OPraHUYECKUX PEAKIIUU.
OKHCIIUTENBEHO-BOCCTAHOBUTEIBHBIE
pEeakUny B OPraHUYECKON XUMHH.

CBsI3M (OJAMHAPHBIE, KPATHHIE)

B OPraHUYECKUX COCIMHECHUSX.
XapakTepu3oBaTh poJib U 3HAUCHHE
OpraHNYeCKOW XUMHUU B PEIICHUU
POOJIEM SKOJIOTUIECKOM, TTUIIEBOM
0€30MacHOCTH, B Pa3BUTHH
MEUITMHBI, CO3/IaHUN HOBBIX
MaTepHaioB, B o0ecreueHuu
pPalMOHAIBHOIO
IPUPOAOIIOIb30BAHNUS;
MOJITBEPXKAATh €€ CBSI3b C IPYTUMU
HayKaMHU.

Hcnonb3zoBate MOJETHN
OpraHUYECKUX BEIIECTB

JUTSL WIDTIOCTPAIIMK MX XUMUYECKOTO
¥ TIPOCTPAHCTBEHHOTO CTPOCHHUSI.
HaGmronath v onuchiBaTh
JIEMOHCTPAIIMOHHBIE OTIBITHL;
MIPOBOIUTH U ONUCHIBATH
J1a00paTOPHBIE OTMBITHI
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Pa6ouast nporpamma | Xumus. 10-11 kmaccel (yriyOieHHBIH YPOBEHB)

IKCNepUMeHTATIbHbIE METO/IbI
U3Yy4eHUsl BelecTB U UX MpeBpaleHmii:
¢ J/[emoHCTpanuu:

— O3HAaKOMJICHHE C 00pa3Iamu
OpPraHWYECKUX BEIECTB U MaTepraIaMH
Ha WX OCHOBE;

— OIIBITHI 1O TIPEBPAIICHHIO
OpraHUYeCKUX BEIIECTB MPU HarpeBaHUU
(mnaBneHue, OOyrJIuBaHUE U TOPEHUE).

¢ JIlaGopaTOpHbIE OMBITHI:

— MOJICIUPOBAHUE MOJIEKYJT
OpTraHUYECKUX BEIICCTB

Hroro no pazneny

Pa3nen 2. YrieBoaopoasbl

2.1

[IpenenbHbie
YIJIEBOAOPOJIBI —
aJIKaHbI, [IMKJIOATKAHBI

AuikaHbl. ['oMonorudeckuii psj aakaHoB,
oOmrast hopmysa, HOMEHKIATypa

Y U30MepHs. DIEKTPOHHOE

Y POCTPAHCTBEHHOE CTPOCHUE

MOJIEKYJT AJIKaHOB, SP3-ruOpuan3aIms
ATOMHBIX OpOUTaNIel yriaeposa, G-CBs3b.
DuU3n4EeCKre CBOKMCTBA AJIKAHOB.
XUMHUYECKHE CBOMCTBA aJIKAHOB: PEaKIUU
3aMeIleHUS, U30MEPU3ALINH,
JETUAPUPOBAHUS, [IUKIIN3AIUH,
NUPOJIN3a, KPEKUHTa, TOPEHUS.
Haxoxnenue B mpupoge. CriocoOsnl

Bnagets n3yyaeMbIMU XUMHUYECKUMHU
MTOHATHSIMH.

BpIsSBIIATE XapakTepHbIE TPU3HAKU
MOHSATUH, YCTAHABIUBAThH UX
B3aMMOCBSI3b, UCTOJIH30BATh
COOTBETCTBYIOIIUE MOHATHUS

IPYA ONIMCAHUM COCTABA, CTPOCHUS
Y MIPEBPAIEHUN OPraHUYECKUX
COCIMHEHUMN.

Hcnosib30BaTh XUMHUYECKYIO
CHMBOJIMKY U1 COCTaBJICHUS
MOJIEKYJIIPHBIX U CTPYKTYPHBIX
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Pa6ouast nporpamma | Xumus. 10-11 kmaccel (yriyOieHHBIH YPOBEHB)

MTOJTYYCHHS ¥ TIPUMCHEHHE AJTKAHOB.
Huknoankansl. O0mmas dhopmya,
HOMEHKJIaTypa U H30MEpHsI.
Oco00EHHOCTH CTPOEHUSI U XUMUYECKUX
CBOMCTB MaJIbIX (IIMKJIOMPOTIaH,
IIUKII00yTaH) ¥ OOBIYHBIX (IIMKIIOTICHTAH,
LUKJIOrEKCaH) [MUKIoaIKaHOB. CriocoObI
MTOJTYYCHHSI ¥ TIPUMECHECHHE [TMKJIOATKAaHOB

2.2

Henpenenbubie
YTJII€BOJOPOIBL:
AJIKEHbI, aJIKaUEHBI,
AJIKUHBI

14

Ankenbl. ['oMoJIOrHYECKHI psi/T ATIKEHOB,
oO1as opmysa, HOMEHKIIATYpA.
DIIEKTPOHHOE U MTPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJI aJIKCHOB,
SP2-ruOpUIM3aIis AaTOMHBIX OpOUTAIEH
yTIIepoaa, 6- U m-CBsI3u. CTPyKTypHas U
reomeTpudeckas (yuc-mpamnc-) H30Mepus.
dur3nUeCcKHUe CBOMCTBA AJIKEHOB.
XUMHUYECKHE CBOMCTBA: PEAKIINU
PUCOEANHEHNS, 3aMEILICHHS

B O-TIOJIOXKEHHE MPU IBOWHOU CBS3H,
MOJIMMEPU3ALIUUA U OKUCIICHUS.
IIpeocmasnenue o mexanuzme peaxyuu
INEKMPOPUILHO2O NPUCOEOUHEHUS.
[IpaBuno MapkoBHukoBa. KauecTBeHHbIE
pEaKLHK Ha JBOVHYIO CBSI3b.

Croco0ObI MOJTydeHUs U IPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccudukamms

(pa3BepHYTOM, COKpAIICHHOM,
CKeJIeTHOM) (hopMyJT yIIIeBOJOPOIOB.
VYcranaBnuBaTh NPUHAICKHOCTh
BEIIECTB K OMPEIeIEHHOMY KJIacCy
YTJIEBOJIOPOJIOB MO COCTABY

Y CTPOEHUIO, HAa3bIBATh UX

10 CHCTEMAaTHYECKOW HOMEHKIIAType;
MIPUBOJIUTH TPUBUATHHBIC HA3BAHUS
OTJICJBHBIX MPE/ICTaBUTEIEH
yII€BOAOPOIOB.

Ornpenensite BUIbI XUMHUYECKOM
CBSI3H B MOJIEKYJIaX YIJIEBOJOPOIOB
(KOBaJIeHTHAas1 HEMOJIIpHAs

Y TIOJIIPHAs, G- U TT-CBS3b).
[ToaTBepkaaTh HA KOHKPETHBIX
npUMepax XapakTep 3aBUCUMOCTU
PEaKIIMOHHOW CTIOCOOHOCTH
YTIEBOAOPOIOB OT KPAaTHOCTH M THITA
KOBAJICHTHOM CBSI3M (G- M 7T- CBSI3M),
B3aMMHOTO BJIUSTHUSI aTOMOB U TPYIITT
aTOMOB B MOJICKYJIaX; a TAK¥Ke

OT 0COOEHHOCTEH peanu3aiu
Pa3TUYHBIX MEXaHU3MOB TPOTEKAHHMSI
pEaKIuu.

XapakTepu3oBaTh COCTaB, CTPOCHHUE,
npuMeHeHue, GU3nIecKue

1 XUMHYECKHE CBOMCTBA, BAXKHEUIIINE
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AJIKaJNEHOB (CONPSIKEHHBIE,
U30JIMPOBAHHBIC, KYMYIUPOBAHHbIE).
Oc00eHHOCTH JIEKTPOHHOTO CTPOEHUS
Y XUMHAYECKUX CBOMCTB CONMPSIKEHHBIX
mueHoB, 1,2- u 1,4-npucoeanHeHMeE.
[Tonumepuzanus CONpsKEHHBIX JUEHOB.
CriocoObl OJTy4Y€HUs U IPUMEHEHHE
AJIKaIUEHOB.

AnkuHbI. 'OMONIOrHYecKuil psiJi aJIKUHOB,
oO1ias popmysia, HOMEHKIIATypa

Y A30MEPHSL. DIIEKTPOHHOE

Y IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJT
AJKUHOB, SP-TUOPUIU3AIUS AIEKTPOHHBIX
opburazneil aroma yrieposa.
®du3nyecKrne CBOMCTBA AJIKUHOB.
XUMHUYECKHE CBOMCTBA: PEAKIINU
IPUCOEIUHEHNUS, TUMEPU3ALINH

U TPUMEPU3ALUU, OKUCIICHHS.
KucnoTHble cBOMCTBA aJIKUHOB,
UMEIOIINX KOHIEBYIO TPOMHYIO CBSI3b.
KauecTBeHHbIE peakiiy Ha TPOWHYIO
cBs13b. CriocoObl MOTyYeHust

U IPUMEHEHUE AJIKUHOB

2.3

ApomaTtnyeckue
YTIEBOAOPO/IbI (apEHBI)

ApoMaTHYeCKue yTIeBOAOPOIBI.
["'omosnorudeckuii psii apeHoB, o01as
dbopMyIta, HOMEHKJIATypa U H30MEPHSI.
DIIEKTPOHHOE U MTPOCTPAHCTBEHHOE

CHOCcOObI MOTYYESHHs! YTIIEBOAOPOIOB,
MPUHAICKAIINX K Pa3IMYHBIM
KJ1accam.

BbIABIIATE T€HETUYECKYIO CBA3D
MEXIY YTIEBOIOPOAAMH PA3TAUHBIX
KJIACCOB U MOJTBEPKIATh €€ HAIUUNE
YpaBHEHUSIMU COOTBETCTBYIOIINX
XAMHUYECKUX PEAKIUN

C UCMOJIb30BAHUEM CTPYKTYPHBIX
dbopMyI1 BEIIECTB.

XapakTepu3oBaTh UCTOYHUKHU
YTJIEBOAOPOIHOTO ChIpbs (HEPTH,
MPUPOAHBIN Ta3, YTOJIb), CIOCOOBI UX
nepepadoTKH U MPAKTUIECKOE
MPUMEHEHHUE TIOTy4YaeMbIX MTPH 3TOM
MIPOYKTOB.

Hcnonb30BaTh OOLIEHAYYHbIE
METO/IbI TTIO3HAHUS

IIPH CaMOCTOSITCIIBHOM
TJTAHUPOBAHUH, TTPOBEICHUN

Y OTIMCAaHUN XUMHYECKOTO
IKCIIepuMeHTa (J1TabopaTopHbIE
OTIBITHI U IPAKTHYECKHUE PabOTHI).
CrnenoBath npaBusiaM 0e30macHOM
paboThI B 1abopaTtopun

IIPY MCTIOJIB30BAHUH XUMUYECKON
MOCY/IbI U 000PYTOBAHUS, a TAKKE
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CTPOCHHE MOJIEKYJIbl OEH3071a.
DU3NYECKNE CBOMCTBA APEHOB.
XUMHUYECKHE CBOMCTBA OEH30J1a U €ro
TOMOJIOTOB: pEaKIMy 3aMEIICHUS

B OEH30JIbHOM KOJIBLIE U YTJIIEBOAOPOAHOM

paauKkaie, peakiuy MPUCOSINHEHUS,
OKHCJIEHHE TOMOJIOTOB OeH30J1a.
[IpencraBiienne 00 OPUEHTUPYIOIIEM
JIEUCTBUU 3aMECTHUTENEH B OEH30IbHOM
KOJIBIIC Ha MPUMEPE ATKUIBHBIX
paguKaioB, KapOOKCHIHHOM,
THJIPOKCHITbHBIN, aMHHO- U HUTPOTPYIIII,
aTOMOB TaJIOTEHOB.

Oco0EHHOCTH XMMHYECKUX CBOMCTB
ctupoia. [lonmumepusanus cTupoia.
CriocoObl IONTy4eHUs U PUMEHEHUE
apoOMaTHYECKHUX yTIEBOJOPOIOB

2.4

[IpupoaHbIe NCTOUYHUKH
YTIE€BOJAOPOAOB U UX
nepepadoTka

[Ipupoansiii ra3. IlonyTHeie HEPTAHBIE
ra3el. HeTh 1 ee npoucxoxaeHue.
KameHHbIN yroap v MpOAYyKTHI €70
nepepadoTKu.

CrniocoObl nepepaboTKH HEPTH:
NEPErOHKA, KPEKUHT (TEPMUYECKUH,

KaTaIMTUYECKUI ), puPOPMUHT, TUPOJIU3.

[IponykTel nepepadoTku HEDTH,
UX MPUMEHEHUE B MPOMBIIIIIEHHOCTH
U B OBITY.

npaBujIaM OOpallleHHsI C BEIIECTBAMU
B COOTBETCTBHH C HHCTPYKUUSAMHU
BBITIOJIHEHUS JJa0OPATOPHBIX OMBITOB
U TIPaKTUYECKUX paboT

10 MOJTYYEHUIO U U3YUECHHIO
OpraHUYECKUX BELIECTB.
[IpencraBiaTh pe3yabTaThbl
AKCIIEpPUMEHTA B OpME 3aIncu
YPaBHEHUI COOTBETCTBYIOIIMNX
peakuuii U JenaTh BbIBOJBI HA UX
OCHOBE.

[IpoBOIUTH BHIYUCHEHUS

JUISL OIIPEIEIICHUST MOJIEKYJIIPHON
(opMyJIbl OpraHMYECKOro BELIECTBa
10 YPaBHEHUIO XUMHUUYECKOW peakuun
Y 110 MacCOBBIM JIOJISIM aTOMOB
3JIEMEHTOB, BXOJAIIMX B €r0 COCTaB,
1o macce (00beMy) IPOIYKTOB
CropaHusi.

CamoCTOATENBHO MIJIAaHUPOBATH

Y OCYLIECTBIISITH CBOIO
NIO3HABATEJIbHYIO JACSITEIBHOCTD;
IPUHUMATh AKTUBHOE yYacCTHE

B IPYINIIOBOM Y4eOHOM AEsITEIbHOCTU
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I'eneTnyeckas CBs3b MCKAY pa3/IM4YHbIMHA
KJIaCCaMM yIJICBOAOPOa0B

2.5

["asioreHnpon3BOIHBIE
yTII€BOJ0POIOB

DJIEKTPOHHOE CTPOECHUE
rajoreHONpPOU3BOIHBIX YIJIEBOIOPO/IOB.
Peakimu 3aMmenieHus rajgoreHa

Ha TUJIPOKCHUII, HUTPOTPYIIILY,
LIAAHOTPYIITY, AMUHOTPYIIITY.

JleficTBUE HA TaJIOT€HITPOU3BOIHBIC
BOJIHOT'O M CITUPTOBOI'O PacTBOpa
menoun. Bzanmonaencreue
JIMTaJIOreHaJIKaHOB C MarHUEM U IIMHKOM.
[ToHsTHE O METAIITIOOPTAHUYECKUX
coenuHeHMAX. Mcnonn3oBanne
raJOreHIPOU3BOJIHBIX B OBITY, TEXHUKE
1 B CUHTE3E.

JKCNEePUMEHTAIbHbIE METObI
U3yYeHNsl BellecTB M X NMpeBpPalleHuii:
e J/[emoHCTpauu:

— JeMoHcTpanus GU3NIECKUX CBOMCTB
YTJIEBOJOPOIOB (PaCTBOPUMOCTH);

— KayeCTBEHHbBIC pEeaKIMu
YTJIEBOJIOPOIOB PA3IMYHBIX KJIACCOB
(obecriBeunBaHNE OPOMHOM MIIA HOTHOM
BOJIbI, pacTBOpa MepMaHTaHaTa Kajus,
B3aMMO/ICHICTBUE alleTUJIEHA

C aMMHA4YHBIM PaCTBOPOM OKCHA
cepedpa);
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— 00pa3Iel IIacTMace, KayuyyKoB
Y PE3UHBI;

— koJuiekuun «HedTb» u «YTomby,
— BugeodpparMeHT «Bynkanuzamms
PE3UHBD.

e JlaGopaTOpHbIE OMBITHI:

— O3HaKOMJICHHE ¢ oOpa3amMu
MJIaCTMACC, Kay4yKOB U PE3UHBI;

— MOJICJIMPOBAHUE MOJIEKYJI
YIJIEBOJIOPOAOB U
rajoreHONpPOU3BOIHBIX;

IMOJIYYCHHUC MCTaHa U U3YUYCHHC CI'O

CBQfiTpienre alleTHICHA U H3YdeHHE ero
CBOMCTB.

e [IpakTueckue paboTHI:

Ne 1. Tlonydenue sTueHa U U3YYCHHE
€ro CBOMWCTB.

e PacueTHEBIE 3a/1a4UM:

— OIpEeIEeIICHUE MOJICKYIJISIPHON
(dbopMyJIbI OPTaHUYECKOTO BEIIECTBA

110 MAaCCOBBIM JIOJISIM aTOMOB 3JIEMEHTOB,
BXOJISIIIIMX B €TO COCTAB,;

— HaxO0XJICHHE MOJICKYJApHOH (HOpMYIIbI
OpraHUYECKOr0 COEIMHEHMS 10 Macce
(0ObeMy) IPOYKTOB CTOPAHMUS;
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pacyeTsl 10 YPAaBHEHUIO XUMHUYECKON
peakuuun

Hroro no pazneny

35

Pa3nen 3. Kuciiopojacoaep:kaiiue oprannyeckue coeinHeHus

3.1

Cruprtel. ®eHon

11

[IpenenbHbIE OTHOATOMHBIE CITUPTHI.
Crtpoenue MoJeKyn (Ha mpumepe
METaHoJIa ¥ ATaHoja). 'oMoIornuecKuii
pan, obiast hopmysia, H3oMepusl,
HOMEHKJIaTypa U KiaccupuKaIus
cupToB. DPU3MUECKUE CBOMCTBA
crnupToB. BogopoaHas cBsi3b.
XUMHUYECKHUE CBOMCTBA: PEAKIINU
3aMElIEHUs, IETUpaTalii, OKUCICHHUS,
B3aUMOJICIICTBHE C OPTraHUYECKUMU

Y HEOPTAaHUYECKUMU KUCIOTAMMU.
KauecTBeHHas peakius Ha OJJHOATOMHbBIE
cnupThl. OU3nonorunyeckoe JeNCTBUE
ATaHOJIa ¥ METaHOJIa Ha OPTaHU3M
yesoBeka. CriocoObl MOTy4YeHHUs

U TIPUMEHEHUE OJTHOATOMHBIX CIIUPTOB.
[Ipoctbie 3¢upbl, HOMEHKIIATYpa

1 uzomepusi. OcCoOEHHOCTH PU3NYECKHUX
Y XMMHUYECKUX CBOWCTB.

MHOroaTOMHBIE CHUPTHI: TUIICHTJINKOJb
u rmnepud. uznueckue U XUMUYECKUE
CBOMCTBA: peaKlUU 3aMEILIECHMUS,
B3aUMOJICIICTBHE C OPTraHUYECKUMU

PackpbiBaTh CMBICT N3y4aeMBbIX
MOHSATUM (BBIICTSATh UX XapaKTEPHBIC
MPU3HAKH) U IPUMEHSTH 3TU MTOHATHS
IIPU OIIMCAHUU COCTaBA U CTPOCHHUS
BEIIECTB, 11 O0BICHEHHUS
OT/ICJIbHBIX (DaKTOB U SIBIICHUM.
Hcnonb30BaTh XUMUYECKYTIO
CHUMBOJIUKY JIJISl COCTABJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BepHYTOM, COKpPAILLIEHHOM )
bopMyIT KUCTOPOACOAEPKAIIUX
OpTraHUYECKUX BEIIECTB.
VYcranaBnMBaTh MPUHAIIICKHOCTD
KHCJIOPOJIOCOICPIKAIIIX
OpraHUYECKUX BEIIECTB

K OIpeEIEHHOMY KJIacCy IO COCTaBYy
U CTPOCHUIO, HAa3bIBATh UX

M0 CUCTEMAaTHUYECKON HOMEHKJIATYPE;
MPUBOJUTH TPUBUAIILHBIC HA3BAHUS
OTZIEJIbHBIX MpPE/ICTaBUTENEH

KU CJIOPOJICOICPKAIUX COCTUHEHHM.
XapakTepu3oBaTh COCTaB, CTPOCHUE,
npuMeHeHue, GU3nIecKue
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1 HEOPTaHUYECKUMH KUCIIOTAMH,
KauyeCTBEHHAsl peaklus

Ha MHOTOATOMHBIE CITUPTHI.
DU3HUO0JIOTUYECKOE IEHCTBUE

Ha opraHu3M 4esoBeka. CriocoObl
MOJTYYCHHS ¥ TIPUMCHCHHE
MHOTOAQTOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJIEKYJIbI, B3AUMHOE
BIIUSIHUE THAPOKCOTPYIIIIBI

1 OEH30JILHOTO sipa. Puznveckue
cBoiicTBa eHona. OCOOCHHOCTH
XUMUYECKUX CBOMCTB (peHoa.
KauecTBenHnble peakiuu Ha GeHOI.
Toxcuunocts (henona. Crocoobl
MOJIy4EHHUS U IPUMEHEeHHe (peHoma.
denondopmaabIeTHIHAS CMOJIA

3.2

Kap6onusnbheie
COEJIUHEHMUS:
aJIBJICTUIBI U KETOHBI.

KapOoHOBBIE KUCTIOTHI.

CrnoxHble 3QUpBI.
Kupsbl

21

KapOoHunbHbIE COeTMHEHNUS: albACTH IbI
U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHUJILHOM TPYTIIHI.
["'omostoruueckue psaibl anbAerua0B

U KETOHOB, 0011ast (hopmyia, U30Mepust
Y HOMeHKJIatypa. Ou3ndecKkue CBOMCTBA
aJbJIETUI0B U KETOHOB.

XHUMHUYECKHUE CBOMCTBA aJILJAECTUIOB

Y KETOHOB (peaKlUy MPUCOSTUHECHHUS).
OxkucieHue aabJIeruaoB, KAYeCTBEHHBIC
peakiuu aabaeruaoB. CrocoObl

1 XMMHUYECKHE CBOMCTBA, BayKHEHIIINE
CIIOCOOBI MOTYYEHUS TIPEICTaBUTEIICH
Pa3JIMYHBIX KIaCCOB
KHCJIOPOJICOJICPKAIIUX COCTMHEHU;
BBISIBJISITh TCHETUYECKYIO CBS3b
MEKly HUMU U TOJTBEPKIATh €€
HaJU4yue ypaBHEHUSMHU
COOTBETCTBYIOIINX XUMUYECKHUX
PEAKIINM C UCTIOJIB30BAHUEM
CTPYKTYPHBIX ()OPMYJI BEIIECTB.
[TonTBepxkaaTh Ha KOHKPETHBIX
puMepax XapakTep 3aBUCUMOCTH
PEaKIIMOHHOM CTIOCOOHOCTH

KM CJIOPO/ICOJIEPKAIIMNX
OPTaHUYECKHX BEIIECTB

0T GYHKIIMOHAIBHBIX TPYIIII

B COCTaBE UX MOJIEKYJ, B3AUMHOTO
BIIMSIHUSI @aTOMOB Y TPYIII aTOMOB

B MOJIEKYJIaX; a TaK¥Ke

OT OCOOEHHOCTH peanu3aluu
Pa3IMYHBIX MEXaHU3MOB MPOTEKAHUS
pEaKIUi.

OnuceIBaTh COCTaB, XUMHUYECKOE
CTPOCHHE U TPUMEHEHHE )KUPOB

U YTJIEBOJIOB, XapaKTepU30BaTh UX
3HAYCHME IS KU3HEACATCIIbHOCTH
OpPTraHU3MOB.
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MOJIy4YE€HHUS U IPUMEHEHUE aJIbJACTUI0B U
KETOHOB.

OHOOCHOBHBIE MpeIEIbHbIC
KapOOHOBbIE KUCIOThI. OCOOEHHOCTH
CTPOEHUS MOJIEKYJT KAPOOHOBBIX KUCIOT.
N3omepus m HoMeHKiIarypa. Puzndeckue
CBOMCTBA, BOJIOPOJIHBIE CBSI3H.
XUMHAYECKUE CBOMCTBA: KUCIIOTHBIE
CBOICTBA, peaKkIus dTepuuKanuu,
pEaKIUU ¢ y4acTUEM YTIIEBOAOPOIHOTO
paaukana.

[TonsTHE O MPOM3BOIHBIX KAPOOHOBBIX
KUCJOT: CJ0XHbIE 3¢pupbl. OCOOEHHOCTH
CBOWCTB MYPaBbUHOU KHUCJIOTHI.
MHuoroo6pasue kapOOHOBBIX KHUCIIOT.
Oco0EeHHOCTH CBOMCTB HEMpPEAeTbHbBIX

¥ apOMATHYECKHX KapOOHOBBIX KHCIIOT,
TUKapOOHOBBIX KHCIIOT,
TUJIPOKCUKAPOOHOBBIX KHJIOT.
[IpencraBuTeny BhICIINX KapOOHOBBIX
KHCJIOT: CTE€aprUHOBAs, MATbMUTUHOBAS,
osienHoBasi. CriocoObI MOJTyYeHHUsI

¥ IPUMEHEHUE KapOOHOBBIX

KHCJIOT.

CrnoxxHble 3QUpHI.

["omonorudeckuii psiz, obmiast popmyia,
U30MEpHsS 1 HOMEHKIJIATypa.

Oco3HaBaTh ONAaCHOCTH BO3EHCTBUSA
Ha JKUBBIC OPTaHU3MBI OITPEICTICHHBIX
KHACIIOPOJICOIePIKAIITIX
OpPTaHMYECKUX BEIIECCTB U MOSICHITH
Ha MPUMEPAX CIIOCOOBI YMEHBIIICHHUS
Y TIPEOTBPAIICHUS UX BPEIHOTO
BO3/ICICTBHS HA OPTraHU3M YEJIOBEKa.
Hcnonb3oBaTh 00LIEHAYYHbIE
METO/IbI TO3HAHUS

PU CaMOCTOSITEIbHOM
TUTAHUPOBAHWUHU, TTPOBEACHUN

Y ONMCAaHUU XUMUYECKOTO
JKCIEPUMEHTA (JJaOOpaTOpHbIE
OTIBITHI ¥ MPAKTUYECKUE PAOOTHI).
CrnenoBath npaBuiiam 0€30MacHON
paboThI B J1abopaTtopun

IIPU UCTIOJIb30BAHNN XUMHUECKON
HOCYIbl M1 00OPYJOBAHHUS, a TAKXKe
npaBuUiIaM oOpalleHHs ¢ BELECTBAMU
B COOTBETCTBUU C UHCTPYKIUSMU
BBITIOJTHEHHUS JJa00PAaTOPHBIX OMBITOB
U IPAKTUYECKUX padoT

TI0 TIOJTYYEHUIO U U3YyUEHUIO
OpPTaHMYECKUX BEIIECTB.
[IpencraBnarh pe3yabTaThl
JKCIIEpUMEHTa B (hopMe 3aIiCH
yYpaBHEHUN COOTBETCTBYIOIINUX
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XKupsl: ctpoenue, puznueckue

Y XUMHUYECKUE CBOMCTBA KHUPOB:
TUIPOJIN3 B KUCJION U IIEJIOYHON
cpenax. OcoOEHHOCTH CBOMCTB KHUPOB,
coAEpKalMX OCTaTKU HENMPEAEIbHbBIX
YKAPHBIX KUCIOT. JKUpBI B Ipupo/Ie.
MBLT4 KaK COJTU BBICIIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIEE ACHCTBUE

3.3

VriaeBoasl

OO6mas xapakTepUCTHKA YTIIECBOIOB.
Knaccuduxarnus yrneBoaos (MoHO-, Tu-
Y TOJIMCAaXapHU/Ibl).

Monocaxapu/ibl: TJII0K03a, (PPYKTO3a,
pubo03a, rajaKkTo3a, 1e30KCUpruoo3a.
du3nyeckre CBOMCTBA U HAXOXKICHUE

B ripupoze. PoToCcuHTES.

XHUMHYECKHUE CBOMCTBA TJIIOKO3bI:

C y4acTHEM CIIUPTOBBIX U aJIbJACTUITHON
TPYIII, CIIUPTOBOE U MOJIOUHOKHUCIIOE
OpOYKEHHE TITIOKO3HI.

[IprmMmeHeHue TITI0KO3bI, €€ 3HAUEHUE

B YKU3HEACATEILHOCTH OpraHu3Ma.
Jlncaxapuipl: caxaposa, MajbTo3a

U JaKTo3a. BoccranapnuBaromye

Y HEBOCCTAHABJIMBAIOIIE

nucaxapubl. ['maponns caxapossl.
Haxoxxnenue B mpupojie U mpuMeHEHHe.
[Tonucaxapuapl: Kpaxmall, IIIUKOTEeH

peakuuid U JenaTh BbIBOABI HA UX
OCHOBE.

[IpoBOIUTH BBIYUCIICHUS

JUIS1 OTIPENIETIEHUS] MOJIEKYJIIPHOM
(bopMyITBI OPTaHUIECKOTO BEIIECTBA
110 YPaBHEHUIO XUMHUYECKOW peakuuu
¥ IO MacCOBBIM JIOJISIM aTOMOB
3JIEMEHTOB, BXOJAIIMX B €r0 COCTaB,
a TaK)Ke Ha OIpEEIICHNE JOJIN
BBIX0/Ia TPOJIYKTA PEAKLIUH

OT TEOPETHYECKH BO3MOKHOTO.
CamoCTOATENBHO IIIAHUPOBATH

Y OCYLIECTBIISITH CBOIO
NIO3HABATEIIbHYIO JACSITEIBHOCTD;
IPUHUMATh AKTUBHOE YYaCTHUE

B TPYNIOBON Y4eOHO €SI TEIbHOCTH
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U 1eiunono3a. CTpoeHrue MakpoOMOJIEKYJT
Kpaxmaja, TJIMKOT€HA U LEJUTFOJI03bI.
du3nvecKrue CBOMCTBA Kpaxmasa

Y LEJUTI0JIO3bl. XUMUYECKHE CBONCTBA
Kpaxmaiia (TUAPOIN3, KaUeCTBEHHAS
peakius ¢ Hogom). XuMHUYECKue
CBOMCTBA 1EJUTIONIO3BI (THAPOIU3,
peakuus noixydeHue 3Qpupon
LeJITI0I0361). [ToHsATHE

00 MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a,
alleTaTHBIN IIETIK).
JKCIepUMEHTAIbHbIE METOIbI
U3yYeHNsl BellecTB M X NMpeBpPalleHuii:
e J/[emoHCTpanuu:

— CBOWCTBa CIUPTOB: PACTBOPUMOCTh
B BOJIE, B3aMMO/ICHCTBHE dTAHOIa

C HATpUEM, OKHCIICHHE TUJIOBOTO
CIIUpTa IUXPOMATOM Kajiusi (BO3MOXKHO
UCITIOJIb30BAaHUE BUIEOMATEPHUAIIOB);

— KA4YEeCTBEHHbBIEC PEAKIUU aJIbJETUIOB:
C aMMHa4YHBIM PaCTBOPOM OKCHJIA
cepedpa u ruapokcuaom meau(ll);

— XMMHYECKHE CBOMCTBA pacTBOpa
YKCYCHOM KHUCJIOTBL.

e JlTaGopaTopHBIE OTBITHI:

— peakius TJIMIEPUHA C TUIPOKCUIOM
meau(ll);
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— OKHCJIEHHE 3TUJIOBOrO CIIHPTA
B QJIbJICTU]] PACKAJICHHON MEIHOU
MIPOBOJIOKOM;

— B3aMMOJEHCTBHE PACTBOPA IITFOKO3bI
¢ ruapokcuaom meau(ll);

— B3aUMOJEHCTBUE Kpaxmala

C HOJIOM.

e [IpakTueckue paboThI:

Ne 2. Pemrenue skcriepuMeHTaIbHBIX
3a1a4 1o TeMe «CnupThl U PEeHOIBDY;
Ne 3. Pemienne sxcnepuMeHTaIbHbBIX
3asa4 1o TeMe «KapOoHOBbIE KUCITOTHI.
CrnosxxHblie 3upb».

¢ PacueTHbIe 3a1a4u:

— OIPEEIICHUE MOJIEKYIJISIPHON
(bopMyIIBl OPTaHUYECKOTO BEIIECTBA
10 MAaCCOBBIM JIOJISIM aTOMOB 3JIEMEHTOB,
BXOJSIINX B €r0 COCTaB; 10 Macce
(00BbEMY) TPOYKTOB CrOpaHUS;

10 KOJINYECTBY BelllecTBa (Macce,
00beMYy) ITPOTYKTOB PEAKIIUH H/UITH
HCXOJIHBIX BEILIECTB,;

— pellieHHEe pacyeTHbBIX 3a]a4

Ha OMpeJIeNIeHNE JJOJIU BbIX0/1a
MPOJYKTA PEAKIUU OT TEOPETUUECKU
BO3MOKHOTO

Hroro no pazneny
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Pa3znen 4, A30Tconepmamne OPraHNMvYeCKUE COCINHCHUS

4.1

AMUHBI.
AMUHOKHUCIIOTHI. benku

12

AMWHBI — OpraHUYeCKHe NPOU3BOIHbBIC
ammuaka. Knaccudukarusi aMuHOB:
anudaTHIeCcKue U apOMaTHYECKHE;
MIEpBUYHBIE, BTOPUYHBIC U TPETUUHBIE.
Ctpoenue monekyi, oduas hopmyia,
H30MepHsl, HOMEHKJIaTypa u (PU3nIeCcKue
cBoMcTBa. XMMHYECKOE CBOMCTBA
anupaTUIECKUX aMUHOB: OCHOBHBIC
CBOMCTBA, AIKWIMPOBAHNUE, PEAKLIUH

C Q30TUCTOM KHUCJIOTOM.

Comu aJKuIaMMOHUS.

AHWINH — NPEJICTABUTE]Ib AMUHOB
apomatudeckoro psjaa. CTpoeHue
aHUJIMHA. B3auMHoe BIUsIHUE TPYIII
aTOMOB B MOJIEKYJI€ aHUJIMHA.
Oco0EeHHOCTH XUMHUYECKUX CBOMCTB
aHwiHa. KauecTBeHHbIE peakiiuu

Ha aHUJIUH.

Crioco0ObI MOTyYeHHUE B IPUMEHEHUE
anndaTHIeCKUX aMUHOB M aHUJIMHA

U3 HUTPOOEH30JIa.

AmuHokucnotsel. HomeHnkmnatypa

u n3omepusi. OTAenbHBIE NPEICTABUTENH
0-aMUHOKMCJIOT: TJIUIIMH, aJJAaHUH.
dus3uyeckue CBOMCTBA AMUHOKMCIIOT.
XHUMHUYECKHE CBOMCTBA aMHHOKHUCIIOT KaK

PackpbiBaTh CMBICT N3y4aeMBbIX
MOHSATUM (BBIICTSATH UX XapaKTEPHBIC
MPU3HAKKN) U IPUMEHATH 3TU TOHITHUS
IIPU OMKUCAHUU COCTaBa U CTPOEHUS
BEIIECTB, JJIs1 0ObSICHEHUS
OTJIEbHBIX (DAKTOB U SBJICHUU.
Hcnonp30BaTh XMUMAYECKYIO
CHUMBOJIUKY JIJIS COCTABJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BepHYTOH, COKpAIIEHHOMN )
dbopmyI1 a30TCoIEpIKAITUX
OpraHUYECKUX BEIIECTB.
OnpenensTe NPUHAIC)KHOCTD
a30TOCOIEp KAINX BEIIECTB

K OIPEJEIEHHOMY KJIacCy IO COCTaBYy
U CTPOCHUIO, Ha3bIBaTh UX

110 CUCTEMATHYECKON HOMEHKIIATYPE;
PUBOJIUTH TPUBUAIBHBIC Ha3BAHUS
OT/ZICJIbHBIX TPEICTABUTEIIECH.
XapakTepu3oBaTh COCTaB, CTPOCHUE,
npuMeHeHue, GU3NIecKue u
XUMHUYECKHE CBOMCTBA, BAXKHEUIIINE
CIOCOOBI TTOJTYYEHUSI TUTTUYHBIX
npeAcTaBUTENIeH a30TCOAEPKAITUX
COEIMHEHUH.

OnuceiBaTh COCTaB, CTPYKTYPY,
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aM(OTEPHBIX OPTAaHNIECCKUX COSTUHEHUH,
peakius MoJIMKOHACHCAINH,
o0Opa3oBaHue MENTUIHOU CBSI3H.
buonoruyeckoe 3HaueHHEe aMUHOKHUCTIOT.
CuHTe3 nenTuaoB.

Benku kak mpupoIHbIE TOJIUMEDPHI.
[TepBuuHasi, BTopu4uHas U TPETUYHAS
CTPYKTypa 0enkoB. XUMUUYECKHE
CBOICTBa OEJIKOB: TUIPOIIU3,
JEHATypalusl, KAUeCTBEHHbIE PEAKIINU
Ha OeJKu.

JKCIepUMEHTAIbHbIE METOIbI
H3y4eHHUs] BelIeCTB U UX NMpPeBPALLICHUI:
e J/[emoHCTpanuu:

— pacTtBopeHHE OEIKOB B BOJIE;

— JIeHaTypalus OCJIKOB IPU HarpeBaHUH,
— IIBETHBIC pPEaKIuu OCITKOB.

e [IpakTueckue paboTHI:

Ne 4. Pemienue sxcriepuMeHTaIbHbIX
3a/1ay 1o TeMe «A30TcoaepxKaline
OpraHUYECKUE COETUHEHUS;

Ne 5 Perienne skcriepuMeHTAIbHBIX
3azay no teMe «Pacmno3HaBanue
OPTraHUYECKUX COCAUHEHUI.

PacueTHble 3a1aun:

OCHOBHEIE CBOMCTBA OCIKOB;
HOSICHATH Ha ITpUMeEpax 3HauUCHHUE
O€JIKOB /111 OpraHKU3Ma YeJloBeKa.
[IpoBOAUTH BBIYMCIECHUS

JUTSL OTIPEICIIEHUST MOJIEKYJIAPHON
(bopMyITBI OPTaHUIECKOTO BEIIECTBA
10 MacCOBBIM JIOJISIM aTOMOB
3JIEMEHTOB, BXOJAIIMX B €r0 COCTaB,
a TaKKe [0 YPaBHEHUSIM XUMUYECKUX
pEaKIuu.

Hcnonp3oBaTh 00LIEHAYYHbIE
METO/IbI TO3HAHUS

IIPU CaMOCTOSITENIbBHOM
IUTAaHUPOBAHUHU, TPOBEIACHUN

Y ONMCAaHUU XUMHUYECKOIO
JKCIEpUMEHTA (JJabopaTopHbIe
OMBITHI U MMPAKTHYECKUE paOOTHI).
CamoCTOATENBHO MIJIAHUPOBATH

Y OCYUIECTBIISITH CBOIO
N03HABATEIbHYIO JACSITEIBHOCTD;
IPUHUMATh AKTUBHOE y4acCTHE

B IpPyNIOBOW Y4eOHOH eI TeIbHOCTH

OIpeieNIEHUE MOJIEKYJIIPHON (POPMYJIbI
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OpPraHUYECKOTO BEIEeCTBA
TI0 MAaCCOBBIM JIOJISIM aTOMOB 3JIEMEHTOB,
BXOJISIIIHUX B €70 COCTaB; IO Macce
(00BEMY) IPOTYKTOB CTOPAHUS;

10 KOJINYECTBY BEIllECTBA (Macce,
00BbeMy) IPOAYKTOB pPEaKINH

W/WJIH UCXOHBIX BEIIECTB;

— pelIeHHe pacueTHBIX 3aja4

Ha OIpeJIeIeHNe JOIN BhIX0/1a IPOAYKTa
PEaKIy OT TEOPETUYECKH BOZMOXKHOTO

Hroro no pazneny

12

Pa3nen 5. BoicokoMoJIeKy IsIpHbIE COeUHEHUS

5.1

BricokomouiekynsipHbIe
COEMHECHUSA

6

OCHOBHBIE TOHSATHUST XUMHUU
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUIA:
MOHOMEP, MOJUMEP, CTPYKTYPHOE 3BEHO,
CTENEHb NOJMMEPU3aLIUHU, CPEIHSS
MoJieKyJisipHast Macca. OCHOBHbBIE METO/IbI
CHUHTE3a BHICOKOMOJIEKYJIISIPHBIX
COCJIMHCHUHN — TTOJIMMEPHU3aIns

Y TIOJIMKOH/IEHCAIUSI.

[TonumepHbie maTepuansl. [lnactmaccer
(MOJMATHUIIEH, TTOJIUIIPOTIUIIEH,
HOJMBUHWIXJIOPU], TTOJTUCTUPOL,
MOJIMMETUIIMETAKPHIIAT, TTOJIMKApOOHATHI,
noymdTUWIeHTepedTanar). Y tunuzamus

U niepepaboTKa MiacTuKa.

DJ1acToOMEphI: HATyPAIbHBIM,

Brnanetrs nzyyaeMbIMU XUMHUECKUMHU
MOHATHAMU: PACKPBIBATh CMBICIT
M3Yy4aeMbIX TIOHITHI ¥ IPUMCHSTh
ATH MOHSITUS TIPU OMMCAHUU COCTaBa
Y CTPOCHHUS BHICOKOMOJIEKYJISIPHBIX
OPTaHUYECKHX BEIIECTB,

JU1s1 OOBSICHEHUS OTIEIBHBIX (PaKTOB
U SIBJICHUM.

Hcnonp30BaTh XUMUYECKYIO
CHUMBOJIUKY JIJIS COCTABJICHUS
CTPYKTYPHBIX ()OpPMYJT BEIIECTB
(MOHOMEPOB U MOJIUMEPOB)

Y YPaBHEHUU pEaKLUN
MOJIMMEPU3ALIUU

Y TIOJIMKOHICHCAIIUH.
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CUHTETUYECKUE KayuykH (OyTaaueHOBbIH,
XJIOPOTIPEHOBBIN, U30TPEHOBBIH )

Y CUJIMKOHBI. Pe3uHa.

BonokHa: HaTypanbHbIe (IIEPCTh, MIETK),
HCKYCCTBEHHbIE (BUCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE BOJIOKHA
(KampoH U JaBCaH).
JKCNepUMeHTAIbHbIE METOAbI
M3Y4YCHHS BeleCTB M UX NPEeBPALLCHHI:
¢ J/[emoHCTpanuu:

— O3HAKOMJIEHHE C 00pa3lamMu
MPUPOAHBIX U UICKYCCTBEHHBIX BOJIOKOH,
IJIacTMacc, Kay4yyKoB.

e [IpakTuueckue pabOTHI:

Ne 8. Pemienune sxcnepuMeHTanbHbIX
3aay no teMme «Pacno3HaBanue
IJIACTMACC U BOJIOKOHY

OnuceIiBaTh COCTaB, CTPOCHUE,
OCHOBHBIC CBOICTBA U TPUMCHEHHE
Kay4dyKOB, HanOoJiee
pacmpoCTpaHEHHBIX BUIOB IIACTMACC
Y BOJIOKOH.

Hcnonp3oBaTh 00IIEHAYYHbBIE
METO/IbI TTIO3HAHUS

IIPH CAaMOCTOSITCIIBHOM
TUTAHUPOBAHWH, ITPOBEICHUH

Y OTIMCAaHUHM XUMHYECKOTO
IKcIIepuMeHTa (J1abopaTopHbIe
OTIBITHI U TIPAKTHYECKUE paOOTHI)

Hroro no pazaeny

OBILIEE KOJIMYECTBO
YACOB IIO I[TPOI'PAMME
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11 KJIACC
HaumenoBanune
Ne KomnnuectBo OcCHOBHBIE BUABI I€ATEIHLHOCTA
pa3niesioB U TeM [IporpammHoOe conepxaHue
n/m 4acoB oOy4Jaronmxcs

y4eOHOro nmpeameTa

Paznen 1. TeopeTuueckne ocH

OBbI XUYMHH

1.1

CrtpoeHue aToma.
[Tepnoauueckuii 3aK0H
u [lepuonnueckas
CHCTEeMa XUMHYSCKHUX
AJIEMEHTOB

J.1. MenneneeBa

9

Atom. CocTaB aTOMHBIX SIZIED.
XUMHAYECKHUH AJIEMEHT. M30TOIBI.
CtpoeHue 3JIeKTPOHHBIX 000JI0YeK
aTOMOB. DHEPIreTUYECKUE YPOBHHU

Y MOypPOBHU. ATOMHBIE OPOUTAIIH.
Knaccudukarms XuMUIeCKUX 3JIEMEHTOB
(s-, p-, d-, f-amementhl). Pacnipenenenue
AJIEKTPOHOB 10 ATOMHBIM OpOUTAIISIM.
DJIEKTPOHHbBIE KOHPUTYpaluy aTOMOB
anemeHToB | — IV mepro0B B OCHOBHOM
1 BO30YKJICHHOM COCTOSTHUU,
3JICKTPOHHBIC KOH(MUTYpaIlii HOHOB.
DIIEKTPOOTPULIATENBHOCTb.
[Tepnoanueckuii 3akoH u Ileproanueckas
CHCTEMa XMMHUYECKHUX DJICMEHTOB

J.1. MennaeneeBa. CBsi3b
[Ieproanueckoro 3aKoHa

v [leproandeckor CUCTEMbI XUMHUYECKHUX
3JIEMEHTOB C COBPEMEHHOM TEOPUEHN
CTPOEHHUS aTOMOB. 3AKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XUMHYECKHUX

PackpbiBaTh CMBICH U3y4YaeMbIX
MOHATUH (BBIIEIATh UX XapaKTEPHbIE
MPU3HAKH ) U IPUMEHSTH 3TH TTOHITHS
IIPU OMMCAHUU COCTaBA U CTPOCHUS
BEIIECTB, 11 OOBICHEHHUS
OTJICIbHBIX (PAKTOB U SIBJICHUH.
PackpsiBaTh CMBICT NEPUOIUYECKOTO
3akoHa /I. 1. MeneneeBa

U IEMOHCTPUPOBATH €ro
CUCTEMaTU3HPYIOIIYIO,
O00BSCHUTEIHHYIO

Y TIPOTHOCTUYECKYIO (DYHKITHH.
XapakTepu3oBaTh AIEKTPOHHOE
CTPOCHHE aTOMOB (B OCHOBHOM

Y BO30YXJIEHHOM COCTOSIHUM) U
MOHOB XUMUYECKHUX JIEMEHTOB

1 — 4 nepro10B U X BaJICHTHBIE
BO3MOYXHOCTH, UCTIOJIB3YS TIOHATHS
S-, p-, d-37eKTPOHHBIC OPOUTAIIH,
SHEPreTUYECKUE YPOBHU.

OOBACHATH 3aKOHOMEPHOCTH
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3JIEMEHTOB U 00pa3yeMbIX UMH ITPOCTHIX
Y CIIOKHBIX BEILIECTB I10 Ipynmnam

Y MepuojiaM. 3HaYEHHUE MEPUOANIECKOTrO
3akoHa JI.1. Menneneesa.
JKCIepUMEHTAIbHbIE METObI
U3yYCHHSI BelIeCTB M UX MpPeBPaLleHUi:
¢ JleMOHCTpaIuu:

— Buabl Tabnuil «l leproanueckas
CHCTEeMa XMMHUYECKHUX SJICMESHTOB

.. MenaeneeBay

W3MEHEHHS CBOMCTB XMMHUYECKHUX
9JIEMEHTOB M UX COCIUHCHUI

T10 TIEpUOJIaM U TpyIIIiam
[lepuoauuecko cCUCTEMBI

. . MenneneeBa

1.2

Crpoenue BemiecTna.
MHuoroo6pa3zue
BELIECTB

11

XUMHYECKAs CBsA3b. BUABI XUMHUYECKON
CBSI3M: KOBAJICHTHAsl, HOHHAS,
MeTajuinueckas. MexaHu3mbl
00pa30BaHusl KOBAJIEHTHOU CBSI3H:
OOMEHHBIN U JOHOPHO-aKLENTOPHBIN.
DHeprus U JJIMHa CBA3U. [lonspHOCTS,
HAMpPaBJICHHOCTh U HACHIIIIAEMOCTh
KOBAJIEHTHOU CBsA3U. KpaTHbIe cBs3M.
Bonoponnas cBs3b. MexmoliekynsipHbIe
B3aUMO/ICCTBUS.

BaneHTHOCTh ¥ BAJICHTHBIE BO3MOXKHOCTH
aToMOB. CBSI3b AJIEKTPOHHOU CTPYKTYpPHI
MOJIEKYJI C UX T€OMETPUYECKUM
CTpOeHHEM (Ha MpUMEpPE COCAUHCHUIN
3JIEMEHTOB BTOPOTO MEPUO/IA).
[IpencraBneHne 0 KOMIUIEKCHBIX
COEIMHECHUX.

PackpbIBaTh CMBICTT H3y4aeMBbIX
MOHATHH (BBIIEIATH UX XapaKTEPHBIE
MPU3HAKHN) U IPUMEHSATH 3TU TOHITHUS
IIPH OTMCAHUU COCTaBa M CTPOCHUS
BEIIIECTB, 11 O0BICHEHHUS
OTJICTBHBIX ()aKTOB U SIBJICHUM.
Ornpenensite BUIbI XUMHUYECKOM
CBsI3U (KOBAJICHTHOM, MOHHO,
METaJUTNYECKOM, BOJIOPOTHOMN)

B COCIMHECHUSX, TUTT
KPUCTALUINYECKON PELIETKN
KOHKPETHOTO BEIIECTRA.

OOBACHATH MEXaHU3M 00pPa30BAHUS
KOBaJICHTHOMU CBsI3u (OOMEHHBIHT

U JJOHOPHO-aKLENTOPHbIN).
OnpenensaTs BaJICHTHOCTh M CTECTICHD
OKHUCJICHHS] XUMHYECKHX JJIEMCHTOB
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CocTaB KOMILIEKCHOTO HOHA!
KOMILJIEKCOOOpa30BaTENb, JIUTAH/IbI.
KoopannanuonHoe 4uciio.
HomMmenknaTypa KOMIUIEKCHBIX
COCIMHEHU.

3HaYeHNE KOMIUIEKCHBIX COSUHEHUM.
[ToHATHE O KOOPAMHAMOHHON XUMUMU.
BemectBa MoneKyIsIpHOTO

Y HEMOJIEKYJISIPHOTO CTPOCHHSI.

Tumbl KPUCTAITMYECKUX PELIETOK
(CTpYKTYp) M CBOICTBA BEIIECTB.
[ToHsiTHE O TUCTIEPCHBIX CUCTEMAX.
HctuHHBIE paCTBOPHI.

[Ipencrasnenue

0 KOJUIOUJHBIX PacTBOpax.

CriocoObI BbIpa)KeHUsI KOHIICHTPALIUU
pPacTBOPOB: MaccoBasi A0JIS BEIIECTBA
B pacTBOpe, MOJISIpHAsi KOHIICHTPAIHSI.
HacpltienHbie U HeHACHIIIEHHbBIS
pPacTBOPHI, PACTBOPUMOCTb.
Kpucrannoruaparsr.

Knaccudukarus 1 HOMEHKIaTypa
HEOPTaHUYECKUX BEIIECTB.
IKCIepUMEHTAIbHbIE METO/IbI
HU3y4eHHUs BelIeCTB U UX MPeBPALIICHUI:
¢ JleMOHCTpauu:

— MOJENH KPUCTAJUIMUECKUX PEIIETOK.

B COCJIMHEHUSIX PA3IMYHOTO COCTABA.
OOBICHATH 3aBUCHUMOCTH CBOUCTB
BEIIIECTB OT BUJA XUMHUYCCKOI CBSI3U
U TUTIA KPUCTAIUIMYECKOU PEIIeTKH.
[TIpoBOUTH BHIUUCIICHUS

C UCHOJIb30BAaHUEM MOHSITHSI
«MaccoBas JI0JI BEIIEeCTBA

B PacTBOpE»
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e PacueTHbIC 3aJa4n:

— C MCHOJIb30BAaHMEM MOHSATHU
«MacCoBas a0J1 paCTBOPCHHOI'O
BCHICCTBA», «MOJIIPHAA KOHICHTAITUA

1.3

XUMHYECKUE PEAKIUN

19

Krnaccudukarms XuMrudeckux peakiun
B HEOPTAHMYECKON U OpPraHUYECKOU
XUMHH. 3aKOH COXPAHEHUSI MACCHI
BELIECTB; 3a4KOH COXPAHECHHUS U
MIPEBPAIICHHS SHEPTUU IPU XUMHUYECKHUX
peakuusax. TeruoBbie 3P GeKTsI
XUMHUYECKUX PEaKIIUH.
TepMoxuMuyeckne ypaBHEHHUS.
CKOpOCTh XUMUYECKON pEaKIuu, ee
3aBUCUMOCTb OT Pa3JIUYHbIX (PAKTOPOB.
['oMOreHHbI€ U TETEPOTEHHBIE PEAKIUU.
Karanu3 n karanusatopsl.

OO6patumbie 1 HEOOPATUMBIE PEAKITUH.
Xumuueckoe paBHoBecue. KoHcTanTa
XUMHUYECKOTO PABHOBECHSI.

@akTOpBbl, BIUSIOIIME HA TIOJIOKEHHUE
XUMHUYECKOTO PABHOBECHSI: TEMIIEpATypa,
JaBJICHUE U KOHIIEHTPALUU BEIECTB,
YYaCTBYIOIIUX B PEAKIIUU.

[Tpunuun Jle Hlarense.
DNEKTPOIUTUYECKAs JUCCOLIHAIIHS.
CusibHbIE U c1a0ble 3JEKTPOJIUTHI.
CrerneHb THUCCOIMAINN.

PackpbIBaTh CMBICH H3y4aeMbIX
HNOHATUH (BBIIEIATH UX XapaKTEPHbIE
MPU3HAKKN) U IPUMEHATH 3TU TOHITHUS
IIPY ONMCAHUH COCTaBa U CTPOCHUS
BEIIECTB, JJI1 OOBICHEHHUS
OTJIETbHBIX (PAKTOB U SABJICHUM.
KiaccuuumpoBaTs XumMuueckue
peaxKuy 1Mo pa3InyHbIM IpU3HAKAM
(4ncy ¥ coCTaBy pearupyromux
BELIECTB, TEIUIOBOMY 3PP EKTY
peaKLMu, U3MEHEHUIO CTETICHEN
OKHCJICHHSI DJIEMEHTOB,
00paTUMOCTH, YYaCTUIO
KaTaau3aropa u T.11.);
CaMOCTOSITEJIbHO BIOUPATh
OCHOBaHMS U KPUTEPUU

TS KIacCU(PUKAUU XUMUYECKUX
pEaKIuu.

OOBIACHATH 3aKOHOMEPHOCTH
IPOTEKAHUSI XUMUYECKHUX PEAKIUI

C YYETOM MX SHEPTreTUYECKHUX
XapaKTEPUCTHK, XapaKTep U3MEHEHUS
CKOPOCTH XMMHUYECKOHN peaKLnn
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Cpena BOIHBIX pacCTBOPOB: KMCIIOTHAs,
HEWUTpasbHas, EJI0YHAs.

Bonoponusiii nokasarens (PH) pactBopa.

I'mpponus cosent. Peakuuu HOHHOTO
oOMeHa.
OKXMCIINTEIFHO-BOCCTAHOBHUTEIILHBIE
peaKuuu.

CTerneHb OKMCIICHUS.

OKHCIUTEIb U BOCCTAHOBUTEIID.
[Ipouecchl okucieHus

1 BOCCTAHOBJICHUS.

Baxneime OKMCIUTEIN

1 BOCCTAHOBUTEJIU.

Mertop anekTpoHHOTro OaaHca.
DJIEKTPOJIU3 PAaCTBOPOB U PACIIaBOB
BCILICCTB.

JKCNEePUMEHTAIbHbIE METObI
U3y4YeHHsI BelleCTB M UX MpeBPalleHuil:
¢ J/lemoHCTpaLuu:

— Ppa3JoKEHUE MEPOKCHIa BOJAOPOaA
B PUCYTCTBUM KaTajau3zaTopa.

e JlaGopaTopHbIE OMBITHI:

— MPOBEACHUE PEAKLIINI HOHHOTO
oOMeHa;

— ONpEIESICHUE CPEAbl pAaCTBOPOB
BEILIECTB C MOMOIIBI0 YHUBEPCAIBHOTO
WHJIUKATOpa.

B 3aBUCUMOCTHU OT PA3JIMYHBIX
(bakTopoB, a TAKXKE XapaKTep
CMEILIEHHS] XUMUYECKOTO PAaBHOBECHS
MO/ BJUSTHUEM BHEITHUX
BO3JICUCTBUN (MPUHIIUIT

Jle IllaTense).

PackpeiBaTh CyniHOCTS:
OKUCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX
peaKIuii MOCPEICTBOM COCTaBIICHUS
AJIEKTPOHHOTO OallaHca ATUX
peakiuii; peakiuii HOHHOTO 0OMeHa
MyTEM COCTABJICHUS MX MOTHBIX

Y COKpAIIEHHBIX HOHHBIX YPABHEHUI;
peaKUnii TUAPOIU3a, pEaKIUn
KOMILJIEKCOOOpa30BaHUs

(Ha mpUMeEpe TUIPOKCOKOMILIEKCOB
[IMHKA U aJTFOMUHUA).

[IpoBOAUTE U ONIKUCHIBATH
XUMUYECKUN SKCIIEPUMEHT:
OTIPE/ICJICHUE CPEIbl BOTHBIX
PacTBOPOB BEILIECTB; ITPOBECHUE
peakiuii FOHHOTO OOMEHA; N3y4YeHUe
BIIUSTHUS PA3IUYHBIX (PAKTOPOB

HA CKOPOCTb PEAKLIUI U TTOJ0KEHUE
XUMHUYECKOTO PAaBHOBECHSI.
CrnenoBath npaBuiaM MOJIb30BaHUS
XAMHUYECKOU MOCYI0U
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e [IpakTrueckue paboThI:

Ne 1. Bnusinre pa3inyHbIxX

(hakTOpOB Ha CKOPOCTh XUMHUYECKOMN
peakuu;

Ne 2. Bnusinue pa3ianaHbIx

(bakTOpOB Ha MOJOKEHUE XUMUYECKOTO
paBHOBeCHS,

Ne 3. Xumuueckue peakiuu

B PACTBOpPaXx 3JIEKTPOJIUTOB.

¢ PacueTHbIe 3a1a4u:

— pacyeThl MacChl BEIIECTBA

UM 00bEMa ra30B MO U3BECTHOMY
KOJINYECTBY BEILIECTBA, MACCe

Wi 00beMy OJTHOTO

U3 YYaCTBYIOIIUX B PEAKIUU
BEIECTB;

— BBIYMCIIEHUE MaCCOBOW J0JIU

Y MOJISIPHOM KOHUEHTPALUK BEUIECTBA
B PacTBOpE;

— BBIYMCIIEHHUE MacChl (00beMa,
KOJIMYECTBA BEIIECTBA) MPOIYKTA
peakuu, eciiyu OJHO U3 BELIECTB IaHO
B BUJIE paCTBOPA C ONPEAECIEHHON
MAaCCOBOMW J0JIEM PACTBOPEHHOTO
BEILIECTBA

1 1a00paTOPHBIM 00OPYIOBAHUEM.
[IpencraBiaTs pe3yabTarhbl
XUMHUYECKOT 0 HKCIIEPUMEHTA

B (hopMe 3aIlucu ypaBHEHUM
COOTBETCTBYIOIINX PEAKLIAN

U JIeJIaTh BBIBOJIBI HA X OCHOBE.
[IpoBOINUTH BBIYUCICHUS:

C UCMOJIb30BAHUEM MOHATHS
«MaccoBas J10JIs BEIIEeCTBa

B PacTBOpE», a TAKXKE M0 YPABHEHUSIM
XUMUYECKUX PEAKIUH, B TOM YUCIIE
TEPMOXUMHUYECKHE PACUETHI

Hroro no pazneny

39
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Pa3nen 2. Heoprannueckasi XumMus

2.1 | Hemerasuist

31

ITonmoxxeHne HeMeTaI0B

B [leprnoanueckon cucreMe XuMHIECKUX
anemenToB J[.1. MenaeneeBa

1 OCOOCHHOCTU CTPOEHHUS UX aTOMOB.
dusuyeckue CBOMCTBA HEMETAJIJIOB.
AJIOTpONIUSI HEMETAIIOB (Ha MPpUMEpe

KHUCJIOpOJia, cephl, pocdopa u yriepoa).

Bonopoa. Ilonyuenue, ¢puznueckue

Y XMMHUYECKHE CBOMCTBA (PeaKiuu

C METaJUlaMHU U HeMETaJlJIaMU,
BOCCTAHOBJICHUE OKCUJIOB U COJIEH).
I'mapunbl. TONIMBHBIE SJIEMEHTHI.
l'anorensl. Haxoxnenue B nmpupoe,
CHoco0bI MoMy4YeHus: puzndyeckue

Y XMMHUYECKUE CBOMCTBA.
l'anorenoBonopoael. Baxknenmme
KHCJIOPOJICOJIEPKAIINE COEANHEHUS
rajioreHoB. JlabopaTopHsbie

Y TIPOMBIIIIJIEHHBIE CITOCOOBI TTOJTYYEHUS
rajioreHoB. [[puMeHeHue TaioreHoB

Y UX COCIMHEHUM.

Kucnopon, o30H. JlaboparopHbie

Y TIPOMBIIIIJIEHHBIE CITOCOOBI TTOJTYYEHUS
kuciaopona. GU3NYeCcKue U XUMAYECKUE
CBOMCTBA KHCJIOPOJa U 030HA; UX
npuMeHeHre. OKCUAbl U MEPOKCU/IBI.

PackpbIBaTh CMBICH H3y4aeMbIX
MOHATUH (BBLIETATh UX XapAKTEPHbIE
MPU3HAKKN) U IPUMEHATH 3TU TOHITHUS
IIPU OIIMCAHUH COCTaBa M CTPOCHUS
BEIIECTB, JJIs1 0ObSICHEHUS
OTJIETbHBIX (DAaKTOB U SBJICHUM.
OOBICHATH 0011IME 3aKOHOMEPHOCTHU
B U3MEHEHUU CBOICTB HEMETAJIOB U
UX COEJJUHEHUH C yUYETOM CTPOEHUS
UX aTOMOB U TOJIOKEHHUS

B [Iepnonnueckon cucreme
XUMHUYECKUX 3JIEMEHTOB

. . Menaeneena.
XapakTepu3oBaTh (ONMUCHIBATD)
0011IMe XMMUYECKHEe CBOMCTBA
HEMETAJIJIOB, MX Ba)KHEHUIIINX
COCJIMHEHU, IOATBEPKAAS 3TO
ONMCaHUe NPUMEPaMU YPaBHEHHI
COOTBETCTBYIOIINX XUMUYECKHUX
peaKIui.

CocTtaBnsaTe ypaBHEHHS
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKkIuil U peakiyii HOHHOTro oOMeHa
U PACKPBIBATH UX CYIHOCTb

C TIOMOIIBIO JIEKTPOHHOTO OajlaHca
Y NOHHBIX YPAaBHEHUM.
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Cepa. Haxoxzaenue B npupojie, CiocoOBbI
NOJIy4eHUs, PU3NYECKUE U XUMUYECKHE
cBoiicTBa. CepoBOI0pO, CYIb(PUIbI.
Oxcunpl cepoi(1V) u (V). Cepuucras

Y CepHasi KUCJIOTHI M X COJIH.
Oco0EHHOCTH CBOMCTB CEPHON KUCIIOTHI.
[IpumeneHue cepol U €€ COCTMHCHHM.
A3zot. Haxoxaenue B mpupoe, crnocoObl
MOJIy4eHUs, PU3NIECKUE U XUMUYECKUE
cBoiicTBa. AMMMaK, HUTPUIbI. OKCHIbI
azora. A30THUCTasA U a30THASI KUCIIOTBI

1 ux cosid. OCOOEHHOCTH CBOMCTB
a30THOM KHUCIOThL. [I[puMeHenue azora

U €r0 COCIMHEHUM. A30THBIE yI0OpEHUSI.

®ochop. Haxoxnenue B npupoe,
CHOCOOBI MOTy4YeHUs, (PU3NIECKUE

U XUMHUYecKue cBoiicTBa. Pochubl

u pochun. Oxcuast Gocdopa,
oprodochopHasi KUCIOTa U €€ COJIH.
[Tpumenenue pocdopa u ero
coenunennii. ocdopHbie y100peHusl.
Yraepon. Haxoxnenue B mpupo/e,
CHOCOOBI TTOTy4YeHUSs, (PU3UIECKUE

U XUMHYECKUE CBOMCTBA. OKCHUIBI
yriepoaa(ll) u (1V), yronpHas kuciaoTa
u ee conu. [Ipumenenue yrieponaa u ero
COCIMHEHU.

XapakTepu3oBaTh BIASHUE
HEMETAaJUIOB U UX COCTMHEHUN

Ha KMBBIE OPTaHU3MBbI; OITUCHIBATH
MPUMEHEHUE B PA3ITMUHBIX 00JIaCTAX
IPaKTUYECKOH AESTEIIbHOCTH
YeJI0BeKa.

[ToaTBepxaaTh CylieCTBOBAHUE
TEHETUYECKOU CBSI3U MEXKIY
HEOPraHWYECKUMH BEIECTBAMU

C IIOMOILBIO YPABHEHUN
COOTBETCTBYIOIINX XUMUYECKUX
peaKuuii.

[IpoBoauTH peakuuu,
IIOATBEPKAAIOIINE KaUECTBEHHBIN
COCTaB BELIECTB; Paclo3HaBaTh
ONBITHBIM ITyTEM aHUOHBI,
IPUCYTCTBYIOILIME B BOJHBIX
pacTBOpax.

HabGmronath 1 onuchiBaTh
JE€MOHCTPALIMOHHBIN SKCIIEPUMEHT;
CaMOCTOSITEJIbHO TJIaHUPOBATb,
IPOBOJUTH U ONHCHIBATH
XUMUYECKUN SKCIIEPUMEHT
(JtabopaTopHBIE OTBITHI U
MpaKTUYECKUe paboThI);
NPEACTABIATh PE3YJIbTATHI
XUMHUYECKOTO IKCIIEPUMEHTA
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Kpemuuit. Haxoxnenue B nmpupoze,
crocoObl TTOTy4YeHuUsl, PU3NIECKUE

U XUMHUYecKue cBoicTBa. Okcua
kpemuus(l1V), kpeMHueBast KUCI0Ta,
cunukatel. [IpuMeHeHre KpeMHUS U €ro
coequHeHn. CTEKI0, €ro MoJyuYeHue,
BUJIBI CTEKOJ.

IKCNepUMeHTATIbHbIE METO/IbI
U3y4YeHMs BellecTB U UX NpeBpallleHuii:
e J/[emoHCTpanuu:

— 00pa3Ipl HEMETAJJIOB,

— ropeHnue cepsl, hochopa, xenesa,
MarHusi B KUCJIOPOJIE.

e JIlaGopaTOpHbIE OMBITHI:

— KauyeCTBEHHBIC PEaKIUU

Ha HEOPTraHMYECKUE MOHBI U KATHUOH
BOJOPO/A,;

— TIOJIy4€HUE U COOMpaHue ra3oB.

e [IpakTueckue paboTHI:

Ne 4. Pemienue sxcriepuMeHTaIbHbIX
3a7a4 110 TeMe «] aJoreHsl»;

Ne 5. Pemenue skcriepuMeHTaIbHBIX
3agad mo Teme «Cepa u ee COSIMHEHHUS.
Ne 6. Pemenue skcriepuMeHTaIbHBIX
3az1a4 o TeMe «A30T U dpocdop u ux
COCTUHEHUS.

B (hopMe 3aIrucu ypaBHEHHI
COOTBETCTBYIOIINX PEAKLINN U J1€JIaTh
BBIBOJIbI HA KX OCHOBE.

CriemoBath npaBuiaM IMOJIb30BaHUS
XAMHUYECKOUN MTOCYI0U U
71a00paTOPHBIM 000PYAOBAHHUEM.
[IpoBOINUTH BBIYUCHEHUS

110 YPaBHEHUSAM XUMHUYECKUX
pEaKIuu.

CamoCTOATENBHO IIIAHUPOBATH

Y OCYUIECTBJISITH CBOIO
MO03HABATEJIbHYIO JACSITEIbHOCTD;
IPUHUMATh AKTUBHOE yJacCTHE

B IPYNIOBON Y4eOHO JESITeIbHOCTH
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—PacueTnbie 3anauu:

BBIYHCIICHUE MACChI BEIIECTBA

Ui 00beMa ra3oB M0 U3BECTHOMY
KOJINYECTBY BEILIECTBA, MACCe

U 00bEMY OJTHOTO U3 YUaCTBYIOIIUX
B PEAKIMU BEIIECTB;

— BBIYHMCJICHHUE MacChl (00BbeMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTOB
peakIuu, eciiu OJHO U3 BEIECTB UMEET
MIPUMECH;

— BBIYHCJICHHUE MacChl (00BbeMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTA
peaKkIuu, eciii OJHO U3 BEIIECTB JaHO
B BUJIE PACTBOpPA C OTNpPECIICHHON
MacCOBOM J0JIEN paCTBOPEHHOTO
BEIECTBA,

— BBIYKCIICHHE BBIX0JIa TPOIYKTA
peaKkiuu OT TEOPETUUECKH BO3MOKHOTO

2.2

MeTtanisl

23

[Tonoxenune meramnoB B [lepuognueckon
CUCTEME XUMUYECKHUX AJIEMEHTOB.
Oco00EHHOCTH CTPOEHUS IECKTPOHHBIX
000JI04€K aTOMOB METAJIJIOB.

O6mue hu3nyecKkue CBOMCTBa METAILIOB.
[IpumeneHnre MeTamioB B OBITY, IPUPOJIC
u TexHuke. CruiaBbl METAIIJIOB.
DJIEKTPOXUMHUYECKNHN PSJl HAIPSKEHUI
MeTaioB. O01IKe crocoObl MOTYYEHUS

PackpbIBaTh CMBICT H3y9aeMBbIX
MOHSATUM (BBICTSATh UX XapaKTEPHBIC
MIPU3HAKH) U IPUMEHSTD 3TH TTOHATHS
TIPH ONMCAHUH COCTaBa M CTPOCHUS
HEOPTaHUYECKHUX BEIIECTB,

JUIs1 OOBSICHEHUS OTJSIBHBIX (DAKTOB
U SIBJIICHUM.

OOBACHATH 0011IME 3aKOHOMEPHOCTH
B U3MEHEHHUH CBOMCTB DJIEMEHTOB —
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METAJJIOB: THAPOMETAILTYPrus,

MUPOMETALTYPTHS, DIIEKTPOMETAILUTY PTHUsL.

ITonsATHE O KOPPO3UH METAILIIOB.
Crioco0b! 31U THl OT KOPPO3UH.
OO61as xapakTepUCTHKA METAIIIIOB
|A-rpynms! [leproguyeckoil cucTemsl
XUMHYECKHUX 3JIEMEHTOB. Hatpnii

U KaJIMii: mosyuyeHue, pusndeckue u
XUMUYECKUE CBOICTBA, IPUMEHEHUE
MPOCTHIX BEIMIECTB U UX COETMHEHHI.
OO6m1ast XxapakTepucTUKa METAJIJIIOB
[lA-rpynnel [lepuoanueckoii cucteMbl
XUMHYECKUX 3JIEMEHTOB. Maruuii

U KaJbLU: MOTy4YeHue, Gpu3ndeckue
U XUMHUYECKUE CBOMCTBA, TPUMEHEHNE
IPOCTBIX BEIIECTB U UX COCTMHEHUN.
XKecTtkocTh BOABI U CIIOCOOBI €€
YCTPaHEHUS.

AnroMuHUI: Nody4YeHue, Gu3ndecKkue
Y XMMHYECKUE CBOMCTBA, TPUMEHEHNE
IPOCTOTO BEIECTBA U €r0 COCTMHEHH.
AmMdoTepHbIe CBOMCTBA OKCHUIA U
TUAPOKCH]IA ATFOMUHUSA,
TMAPOKCOKOMILJIEKCHI AIIFOMUHUS.
OO611as XxapakTepucTUKa METAJIJIOB
no0ouHbIX noarpynn (b-rpymm)
[lepromyeckoil CUCTEMBI XUMHUYECKHUX

METAJVIOB M UX COCJMHEHUIN C YUETOM
CTPOEHHUS UX aTOMOB U TIOJIOKEHUS
B [lepuoanyeckon cucreme
XUMHUYECKUX IJIEMEHTOB

. . Menaeneena.
XapakTepu3oBaTh (OMKUCHIBATH)
001IIMe XUMHYECKHE CBOMCTBA
METAJJIOB, UX BaXKHEHIIINX
COCIMHECHUH, TOATBEPKAAs 3TO
ONMCaHuE MPUMEPAMH YPABHECHUI
COOTBETCTBYIOIIUX XUMHYECKUX
peaKuuii; NPUMEHEHUE METAIUIOB

B Pa3JIMYHBIX 00JIACTAX
MIPAKTUYECKOM JIETEIIbHOCTH
YEeJIOBEKA, a TAK)KE UCIIOJIb30BAHUE
UX JIJIA CO3/IaHUSI COBPEMEHHBIX
MAaTEPHUAJIOB U TEXHOJIOTUM.
OnucpIBaTh CIOCOOBI 3aIUTHI
METaJIJIOB OT KOPPO3HHU.
PackpsiBaTh CymiHOCTh
OKHUCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX
peakiui NOCPEACTBOM COCTABJICHUS
AIIEKTPOHHOTO OajaHca 3THX
peaKIuu.

[IpoBoauTh peakiuu,
MTOJITBEPKIAIOIINE XapaAKTEPHBIE
CBOICTBA U3y4a€MbIX BEILECTB,
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3JIEMEHTOB.
Pu3NYEeCKHe U XUMUYECKHE CBOMCTBA
XpOMa U €ro coeuHeHUN. OKCHIbI

u rugpokcuasl xpoma(ll), (1) u (V).
XpomaThl U AUXPOMATHI, UX
OKHCJIUTEBHBIE CBOMCTBA.
[lonydyeHne u npuMEHEHNE XpOMa.
DHU3NYECKUE U XUMUUYECKHE CBOMCTBA
MapraHiia u €ero COeIMHeHUM.

OcHoBHble coeaunenus maprauina (11),
(IV), (VD) u (VID).

HepMaHraHaT KaJiyus, €0 OKHUCIIMTCIIbHBIC

CBOMCTBA.

dOU3NYECKHE U XUMUYECKHE CBOICTBA
)Kenesa 1 ero coenuHeHui. OKCHIBI,
rugpokcuabl u comu xkeneza(ll) u (11).
[lonydeHne u npUMEHEHHE Kee3a

1 €TO CIIaBOB.

Menb: nonydenue, GU3NIECKUE U
XUMUYECKUE CBOMCTBA, MPUMEHEHHUE

ITPOCTOIO BEIIECCTBA U €TO COCI[HHCHHﬁ.

[uHk: nomydenue, pusnveckue
U XUMHUYECKUE CBOMCTBA, TPUMEHEHNE

ITPOCTOIO BECHIECCTBA U €TO COCJIMHCHUH.

AmMdoTepHbIe CBOMCTBA OKCHIA
U THIPOKCUA ITUHKA,
TUAPOKCOKOMITIIEKCHI ITTHKA.

pacno3HaBaTh ONBITHBIM ITyTEM HOHBI
METAJJIOB, IPUCYTCTBYIOLINE

B BOJHBIX pacTBOpax.

[IpoBOOUTH U ONKCHIBATH
XUMUYECKUN S3KCIIEPUMEHT
(J1abopaTOpHBIC OTBITHI U
IpaKTUYECKHUE PabOThI);
IPENCTABIATh PE3YIbTaThl
XUMHUYECKOTO IKCIIEPUMEHTA

B (hopMe 3aIucu ypaBHEHHI
COOTBETCTBYIOIIMX PEAKUUN U J€NaTh
BBIBOJIBI HA UX OCHOBE.

CrnenoBarh npaBwiIaM IOJIb30BAHUS
XAMHUYECKOU TTOCY0N

1 1a00paTOPHBIM 000PYIOBAHUEM.
[IpoBONTH BBIUMCIEHUS

10 YPaBHEHUSAM XUMHUYECKUX
peaxKumii.

CamoCTOATENBHO MJIAHUPOBATH

Y OCYUIECTBJISITH CBOIO
NO03HABATEIbHYIO JACSTEIbHOCTD;
IPUHUMATh aKTUBHOE y4acCTHE

B IpPyNIOBOW Y4eOHOH AeSITeIbHOCTH
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JKCIepUMEHTAIbHbIE METObI
H3y4YeHHUsl BelIeCTB U UX NMpeBpaLleH Uil :
¢ J/[emoHCTpanuu:

— KoJutekius «MeTajibl U CILUIaBhIY,

— B3aHMOJICHCTBHE IIEITOYHBIX

M TEJIOYHO3EMENILHBIX METAJIJIOB C BOJOU
(BO3MOKHO MCITOJIb30BAaHHUE
BHJICOMAaTEPHAJIOB).

¢ JIlaGopaTOpHbIE OMBITHI:

— B3aUMOJICUCTBHUE IIEJIOYHBIX

1 MISJIOYHO3EMEIIbHBIX METAJIJIOB C BOJOM
(BO3MOHO MCIIOJIb30BaHUE
BUJIEOMATEPHUAJIOB);

— B3aUMOJICHCTBUE TUIPOKCUJIOB
QTIOMUHUS U IIMHKA C pacTBOpaMu
KHCJIOT U IICJIOUCH;

— KayeCTBEHHbBIC PEaKIIMM Ha KAaTUOHBI
METAJIJIOB.

e [IpakTrueckue paboTHI:

Ne 7. Pemenue skcriepuMeHTaIbHBIX
3a7a4 110 TeMe «MeTaibl TJIaBHBIX
MOATPYTII;

Ne 8. Pemienue skciepuMeHTaTbHBIX
3a7a4 1o TeMe «MeTauibl TOOOYHBIX

MIOArPYIIDY.
e PacueTHbIC 3a/1a4Un:
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— BBIYMCJIEHHE MacChl (00BeEMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTA
pEaKLMH, €CIIU OJTHO U3 BELIECTB JaHO
B BUJIC PACTBOPA C ONPEACICHHON
MAaCCOBOM JI0JIEW pacTBOPEHHOTO
BEIIECTBA, WK UMEET MPUMECH;

— BBIYHMCJICHHUE MacChl (00BbeMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTA
pEeaKIMH, €CIIU OJTHO U3 BEIECTB JaHO
B BUJIC PACTBOPA C OMPEACICHHON
MAaCCOBOM JI0JIEW pacTBOPEHHOTO
BELIECTBA;

— BBIYUCIICHHUE BBIXOJA IPOIYKTA
pEaKIuu OT TEOPETUUECKU BO3MOKHOTO

Hroro no pazneny 54
Pa3nen 3. XuMus v ;KU3Hb
3.1 | Meroabl mo3HaHUSA 9 Posis xumMuu B o0ecrieueHun PackpsIBaTh poJib XUMHH B PEIICHUN

B XUMMUH.
XUMHUS U )KU3Hb

YCTOMYHMBOT'O Pa3BUTHUS YEITOBEYECTBA.
IToHATHE O HAYYHBIX METOJAX MIO3HAHUS

N MCTOHOJIOTHH HAYYHOI'O UCCIICIOBAHMA.

HayuHnble npuHUMNBI OpraHu3alnuu
XMMHUYECKOTO MPOU3BOJICTBA.
[TpompblITiuIeHHBIE CTIOCOOBI TTOTYUYEHUS
BXHEHIITNX BEIIECTB (HA IPUMEPE
IIPOM3BOJICTBA AMMHAKA, CEPHOU
KHUCIIOThI, MeTaHoJ1a). [IpoMbInieHHbIE
CrocoObI TTOJTYYEHHUSI METAJIIOB

HEPTETUYECKHX, CHIPhEBBIX

1 DKOJIOTHYECKUX TIPOoOIeM
YeJI0BEUYECTBA, ONMKMCHIBATH OCHOBHBIC
HaIpaBJICHUS Pa3BUTHS XUMHUYECKON
HAyKU U TEXHOJIOTHH.

[IpumensaTs npaBuia 6€30MacHOTO
oOpalleHus ¢ BEIESCTBAMH,
WCITOJIb3yEMBIMH B TIOBCETHEBHOMN
JKU3HHM, a TaKKe MpaBHiia
0€30macHOTO IIOBEACHUS B LIEISIX
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U CIUIAaBOB. XUMHUYECKOE 3arpsi3HEHUE
OKpYKaIOIIEH CPeIbl M €ro MOCIEACTBUS.
Ponps xuMuu B oOecrieueHUH
SHEPreTUYECKONU 0€30MacHOCTH.

XHUMUS U 3I0POBBE YEIOBEKA.
JlekapcTBeHHbIe cpeacTra. Ipasuia
HCTO0JIb30BaHUs JIEKAPCTBEHHBIX
npenapaToB. Poyib XMMUU B pa3BUTUH
MEIUITUHEL.

Xumust muiny. OCHOBHBIE KOMITOHEHTEHI
numy. [Inmeseie 1o6aBku. Poab xumun
B 00€ecCIIeUeHUH MUIIEBOIT OE€30IIaCHOCTH.
Kocmernueckue u naphromepHbie
cpenctBa. beiroBas xumus. [IpaBuiia
0€30I1aCHOT0 MCIOJIb30BAaHMS TIPENapaToB
OBITOBOM XMMHUHU B IOBCEAHEBHOM JKU3HH.
XHUMUS B CTPOUTENBCTBE. BaxHenme
CTpOUTENbHBIE MaTepHabl (IIEMEHT,
6etoH). [Ipor3BOACTBO CTPOUTETBHBIX
MaTepHuaoB.

XUMHS B CETECKOM XO3SMCTBE.
Oprannyeckre 1 MUHEpPAIIbHbIC
ya00peHus.

Heopraunueckne marepuaisl
(KOHCTPYKIIMOHHBIE MaTepHaJIbl, KPACKH,
CTEKJIO, KepaMuKka). Marepuaibl

JUIs1 3JIeKTpOoHUKU. HaHoTexHOoM0THM

cOepeXeHus 3I0POBbS

Y OKPYKaKOIIEW ITPUPOTHON CPEIbI;
MOHUMATh OMACHOCTh BO3JICHCTBUS
Ha KUBBIE OPTAHU3MBI OIIPEICIICHHBIX
BENIECTB, cMbICT mTokazaress [1JIK,
MOSICHATH Ha IPUMEpax CrocoObI
YMEHBIIICHUS U TPEAOTBPAILICHUS UX
BPEIHOTO BO3JCHUCTBUSI.
AHaIIM3UPOBaTh U KPUTHUUECKU
OIICHUBATh UH(OPMAIIHIO, CBA3aHHYIO
C XMMHUYECKUMU TIPOIIECCaMU U UX
BIIMSIHUEM Ha COCTOSTHUE
OKPY’KAIOIIEH CpeIbl.

Hcnonb30BaTh MOIYyYEHHBIE 3HAHUS
U TIpeJiCTaBlIeHus 0 cepax
NEATEILHOCTH, CBSI3aHHBIX C HAYKOMN
Y COBPEMEHHBIMU TEXHOJIOTUSIMH,
KaK OCHOBY JIJIsl OpUEHTAIUU

B BBIOOpE CBOEH Oyytiieit
npodeccuoHanbHON AeATEIbHOCTH.
Hcnonb30BaTh CUCTEMHBIE
XUMUYECKUE 3HAHUS JIJIs1 OOBSICHEHUS
U TIPOTHO3UPOBAHUS SIBJIICHUM,
UMEIOITUX €CTECTBEHHO-HAYUHYIO
PUPOJY, IPOTHOZUPOBATb,
aHaJTU3UPOBATH U OLICHUBATH

C MO3ULHAN IKOJIOTHYECKOU
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0e30ITaCHOCTH MOCJIEACTBHS OBITOBOM
Y TIPOU3BOJICTBEHHOU JI€SITEIbHOCTH
YeJI0BeKa, CBSI3aHHOU

¢ iepepaboTKOM BEIIECTB;
UCIIOJIb30BATh MOJIyYEHHBIE 3HAHUS
JUTSI IPUHSTHSI TPAMOTHBIX PEIICHHUMA
po0JIeM B CUTYAITUsX, CBI3AHHBIX

C XUMHEH.

[IpunumaTh ydactrie B 00CyXIeHUN
poOJIeM XUMHUYECKOM

Y SKOJIOTUYECKOU HApaBICHHOCTH,
BBICKA3bIBATh COOCTBEHHYIO MO3ZUIIUIO
1o mpoOemMe U IpeaiaraTh
BO3MOXHBIE ITYTH €€ PEIICHUS

Hroro no pazneny

OBLIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

102
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NEPEYEHD (KOJUP®UKATOP) IPOBEPAEMbBIX TPEBOBAHUI

K PE3YJIbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM
ITPOT'PAMMBI CPEJJHEI'O OBIIEI'O OBPA30BAHUA U DJIEMEHTOB
COJEPXAHUMA ITO XUMHNHU

JInst ipoBeAieHUsI €IMHOTO TOCYJapCTBEHHOrO AK3aMeHa no xumuu (ganee — EI'D
M0 XHWMHH) UCHOJB3yeTca TNepedeHb (Koau(pUKaTop) MPOBEPSEMBIX TpeOOBaHUIA

K pe3yJbTaram
o0pa3zoBaHus U

IIpoBepsiembie

OCBOCHHUSI OCHOBHOW 00pa30BaTEIbHOW MPOTPaMMbl CPEIHEro OOIIEro
DIIEMEHTOB COJICPIKAHMUSL.

Ha EI'D no xumMum TpedoBaHus K pe3yjabTaTaM OCBOCHUSI OCHOBHOM

o0pa3oBaTe/IbHOM MPOrPAMMBI CPeIHero 00uero 00pa3oBaHus

Kon
MIPOBEPSEMOTO
TpeOOBaHUS

[TpoBepsiembie TpeOOBaHUSA K MPEAMETHBIM PE3yIbTaTaM OCBOCHUS
OCHOBHOM 00pa30BaTeIbHON MPOTrpaMMBbl CPETHETO OOLIETO
oOpa3zoBaHus

1

BHaI[CHHe CHUCTEMOM XMMUYECKHUX 3HaHHﬁ, KOTOpas BKIIIOUACT:

1.1

OCHOBOTIOJIATAIOIIUE MOHATHS (XUMHUYECKHUIA DJIIEMEHT, aTOM, U30TOIIBI,
9JIEKTPOHHAs 000J0YKa aToma, S-, P-, O-3JeKTpOHHBIE OpOUTAIH
aTOMOB, OCHOBHOE U BO30YK/IEHHOE COCTOSIHUE aTOMa, MOH, MOJIEKYJIa,
BAJICHTHOCTB,  DNICKTPOOTPUIIATEIEHOCTE,  CTENEHb  OKHCIICHHS,
XuMmuueckas cBsi3b (O u , KpaTHBIE CBSI3M), THOpUIU3ALINS
aTOMHBIX OpOWTanel, KpUCTAINIMYEeCKas pelleTKa, MOJb, MOJSpHas
Macca, MOJISIpHBII 00bEeM, MOJIApHAs KOHIIEHTpALUs, pPACTBOPHI
(MCTHHHBIC, JUCTIEPCHBIE CUCTEMbI), KPUCTAIUIOTUPATHI, YTIACPOIHBIN
CKeneT, GyHKIMOHAIbHAS TPYIINa, PaJAuKail, U30MEPhI, CTPYKTYpHAas
dbopmyna, wuzomepusi  (CTpYKTypHas, TeoMmeTpuueckas (Luc-,
TPaHCU30MEPHS), TOMOJIOTUYECKUNA DS, TOMOJIOTH, YTJIEBOAOPOIbI,
KHCIIOPOJI- U a30TCOJIEpKalllie COeTMHEHMSI, OMOJIOTMYECKHU aKTUBHBIE
BemecTBa  (YIJIEBOJBI, KHUPBI, OCIKH), MOHOMEp, IOJUMED,
CTPYKTYpPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIE COCAMHEHUS, KPEKHUHT,
pudOPMHHT,  THIBI  XHUMHYECKHUX  pEakiuid  (OKHUCIUTEIBHO-
BOCCTAHOBUTENbHBIE, 9K30- U SHIOTEPMUYECKUE, PEAKIIMH HOHHOTO
oOMeHa, TOMO- M TeTepOreHHbIe, OOpaTUMble W HEOOPATHMBbIC),
pacTBOp,  DJIEKTPOJHTHI,  HEAICKTPOJIHUTHI,  AICKTPOIUTHUECKAS
JUCCOLMAIMS, CTETIEHb AUCCOLUAINH, OKUCIUTEIb, BOCCTAHOBUTEND,
ANIEKTPOJIN3, CKOPOCTh  XUMHUYECKOW  peakIHuH, XUMHUYECKOEe
paBHOBECHE)

1.2

TEOPUU U 3aKOHBI (TEOPUS XUMHYECKOTO CTPOCHHSI OPTraHHMYECKUX
BeliecTB A.M. ByTiepoBa, Teopusi 3JIeKTPOIUTUUECKOM TUCCOIMAINH,
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[Tepuonuueckuii 3akon JI.1. MenpeneeBa, 3aKOH COXpaHEHUSI MaCChl),
3aKOHOMEPHOCTH, CUMBOJIMYECKUHN SI3bIK XUMHUHU, MUPOBO33PEHUECKUE
3HaHUS, JIeXKAIIMEe B OCHOBE TOHUMAaHUSI IPUYUHHOCTH U CUCTEMHOCTH
XUMHUYECKUX SIBIICHUM, COBPEMEHHBIC TMPEJICTABICHUS O CTPOCHUU
BEI[ECTBA HA AaTOMHOM, MOJIEKYJIIPHOM M HAJIMOJIEKYJIIPHOM YPOBHSIX

1.3

NpCaACTAaBJICHUA 0 MECXaHHU3Max XUMHUYCCKHUX pCaKHHﬁ,
TCPMOINHAMHUUYCCKHUX U KHHCTHUYCCKHUX  3dKOHOMCPHOCTAX nx
MMPOTCKaHuA, O XUMUYCCKOM PAaBHOBCCHU, NUCIICPCHBIX CUCTECMAX

1.4

(aKTOJIOTHYECKHE CBEJICHUSI O CBOMCTBAaX, COCTaBE, IOIYYECHUU
u 0e30MacHOM  HCIOJb30BAHUM  BAXXKHEHUIIUX  HEOPTaHUYECKUX
U OPraHMYECKHUX BEIIECTB B OBITY W INMPAKTHYCCKOU JEATCIBHOCTH
YyeJoBeKa

1.5

o0111e HayYHbI€ IPUHIUIBI XUMUYECKOT0 IPOU3BOICTBA (Ha pUMEpE
NPOU3BOJICTBA CEPHOW KHUCIIOTHI, aMMHUaKa, METaHOJa, MepepabOTKU
He(TH)

CdopMHpPOBAHHOCTh YMEHUI BBISIBIIATH:

2.1

XapaKTepHbIE TNPU3HAKKM MW B3aUMOCBS3b HW3YUYECHHBIX TIOHATHMH,
MPUMEHATh COOTBETCTBYIOIIME TMOHATUS NPU ONHCAHUHM CTPOCHUS
M CBOMCTB HEOPraHUYECKUX M OPraHMYECKHMX BEUIECTB U MX
MpeBpaIICHUN

2.2

B3aUMOCBS3b XUMHUYECKUX 3HAHUHN C IMOHATHSAMU U TPEICTABICHUIMU
JIPYTUX MIPEAMETOB 715l 00JI€€ 0COZHAHHOTO MOHUMAaHUS U O0BSICHEHUSI
CYIIHOCTH MaTepHAIbHOTO €UHCTBA MUPa

CdopMHUPOBAaHHOCTh YMEHUS UCIIOIB30BATh:

3.1

HANMEHOBAHUSI XMUMHUYECKUX COCAMHEHUH MEXIyHApPOJHOTO COHO3a
TEOPETUYECKOW W TPUKIATHOM XHMUHA W TPUBHAIBHBIE HA3BaHUS
BEIIECTB, OTHOCAIIMXCS K M3YYCHHBIM KjaccaM OpPraHUYEeCKHX
Y HEOPraHMYECKUX COCAUHECHUN

3.2

XUMHUYECKYI0 CUMBOJIMKY JIJIsl COCTaBIICHUS! (POPMYIJI HEOPTaHUUYECKUX
BELIECTB,  MOJIEKYJISPHBIX U  CTPYKTYpHbIX  (pa3BEepHYTHIX,
COKpAIICHHBIX U CKEJIETHBIX) (POPMYIT OpraHUYECKUX BELIECTB

ChopMupoBaHHOCTh YMEHUS KIACCU(DUIIMPOBATS:

4.1

HEOPraHWYECKUE BEIIECTBA, CAMOCTOSITEILHO BBIOMPATh OCHOBAHUS
U KPUTEPHUH [T KIacCU(DUKALUN N3y9aeMbIX XUMHYECKUX OOBEKTOB

4.2

OpPraHUYECKUE BEILECTBA, CAMOCTOSITEILHO BBIOMPATH OCHOBAHUS
U KPUTEPHUH [T KIacCU(DUKALIUN N3y9aeMbIX XUMUYECKUX 0OBEKTOB
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4.3

M0 Pa3IMYHBIM MPU3HAKaM (YUCITYy U COCTAaBY pEarnpyrolInX BEIIECTB,
TerIoBoMy 3(h(EeKTy peaknuu, W3MEHEHHIO CTEICHEH OKHCICHUS
AJIEMEHTOB, 00PAaTUMOCTU PEAKIIUH, YUACTHUIO KaTaanu3aTopa)

ChopMHpOBAaHHOCTh  yMEHHUS  XapaKTepU30BaTh  AJIEKTPOHHOE
CTPOEHHE aTOMOB (B OCHOBHOM U BO30Y>KJI€HHOM COCTOSIHUM) U MIOHOB
XuMHUueckux 31eMeHToB 1 — 4 nepuogoB Ileproanyueckoid cUCTEMBI
J.N. MeHnnieneeBa 1 nX BAJICHTHBIE BO3MOKHOCTH, HCIIOJIb3YS MOHSITHUS
S-, p-, d-3JeKTPOHHBIC OPOUTAIIH, SHEPTCTHISCKHUEC YPOBHH

ChopmMupoBaHHOCTh YMEHUS OOBICHATh 3aKOHOMEPHOCTH M3MEHEHUS
CBOMCTB XMMHMUYECKHX AJIEMEHTOB M OOpa3yeMbIX UMHU COEIUHEHUU
0 MEePUOIaM U TpyIiam

C(bOpMHpOBaHHOCTb YMCHHA COCTAaBJLITh YPABHCHHA XHUMHUYCCKHUX
peaKI_[I/Iﬁ N paCKpPbIBATh UX CYITHOCTD!:

7.1

OKHUCIIUTCIBHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ IMoCpCaACTBOM
COCTABJICHHUA 3JICKTPOHHOI'O OajaHca dTHX peaKuHﬁ

7.2

YPaBHEHHUSI PEAKLMMN PA3TWYHBIX THUIOB; IOJHBICE U COKPAIICHHBIC
ypaBHEHUS peakiuii HMOHHOTO OOMEHa, YYHTHIBas YCJIOBHSI,
IIPY KOTOPBIX 3TU PEAKLUUU UAYT 10 KOHIA

7.3

peakIui Tuposiv3a, peakiuii KOMIIeKCooOpa3oBaHus (Ha MpuUMepe
THJIPOKCOKOMIIIEKCOB IIMHKA U AJTFOMUHUSA )

CdopMHPOBAHHOCTh YMEHHUS TTOATBEPKIATh:

8.1

Ha KOHKDPETHBIX IMPHMEpax XapakTep 3aBHCHMOCTH PEaKIIMOHHOM
CIIOCOGHOCTH  OPraHWYECKHUX COCHMHCHMI OT KPAaTHOCTH M THIIA
KOBaleHTHOM cBs3u ( y 0 °"), B3aMMHOTO BIIMSHHS aTOMOB
Y TPYII aTOMOB B MOJIEKYJIaxX, a TAK)Ke OT 0OCOOCHHOCTEH pean3aiun
Pa3IMYHBIX MEXAHU3MOB MTPOTEKAHMS PEaKIIHiA

8.2

XapaKTCPHBIC XHUMHYCCKHC CBOMCTBA BCIICCTB COOTBCTCTBYHOIIMMHU
OKCIICPUMCHTAMH U 3aIINCAMUA ypaBHeHI/Iﬁ XUMHNYCCKHUX peaKuHﬁ

ChopmMupoBaHHOCTh YMEHHS XapaKTEPU30BaTh COCTAB M Ba)KHEUIIINE
CBOMCTBAa BEIIECTB, MPUHAICKAININX K OINPEIEICHHBIM KiaccaM
U rpynnam COE€IUHEHUH (IPOCThIE BEIIECTBA, OKCUAbIL, TUAPOKCHUIBI,
COJIU; YTJIEBOJIOPObI, MPOCThIE A3(UPHI, CIUPTHI, PEHOJIbI, ATTbETUIbI,
KETOHBI, KAPOOHOBBIE KUCIIOTHI, CIOKHBIE d(DUPBI, )KUPBI, YTIEBOJIbI,
aMUHBI, aMUHOKHCIIOTBI, OCJIKH)

10

ChopMupOBaHHOCTh YMEHMsSI MPOBOAMTH PACUYETHI MO XUMHUYECKUM
dbopMynaM U ypaBHEHUSIM XMMHUYECKUX PEAKIMI C MCIOJIb30BAaHHEM
(bU3MYECKUX BEIIUYHUH:
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10.1

Macchl (00beMa, KOJIMYECTBA BEIIECTBA) MPOJYKTAa PEaKIHUU, €CIH
OJIHO M3 MCXOAHBIX BEIIECTB JIaHO B BUJAE PACTBOPA C OMPEEIECHHOM
MacCOBOM J10JIe pPAacTBOPEHHOTO BEIIECTBA WM JaHO B HM30BITKE
(MMeeT nMprUMecH)

10.2

MaccOBOH WM 00BEMHOM JOJIH, BBIXO/IA MIPOAYKTA PEaKIIUU

10.3

TEII0BOTO A deKkTa peakiuii

10.4

00BEMHBIX OTHOIIICHUI Ia30B

10.5

I10 HaAXOXJICHHUIO XUMHYECKOMN (1)OpMYJII>I BCIICCTBA

11

Brnaaenue cucremoi 3HaHUK O METOAaX HAYYHOT'O O3HAHUSA SIBIICHUHN
MPUPOABI, MCIOJIB3YEMBIX B €CTECTBCHHBIX HayKaX M YMEHHE
MPUMEHATh 3TH 3HAHUSA TIPU HSKCIEPUMEHTAILHOM HCCIICI0BaHUU
BEIIECTB U I OOBICHEHUS XUMHUYECKUX SIBICHHUI, UMEIOIIUX MECTO
B IIPUPO/IE, TPAKTUUECKOM eI TEIIbHOCTH YEJI0BEKa U B IOBCEAHEBHOM
JKU3HU

12

ChopMupoBaHHOCT, YMEHHUS NPUMEHSTH (KCIIOJIB30BaTh) 3HAHUS
O COCTAaBE M CBOMCTBAxX BEIIECTB I YKCIEPUMEHTAIBHOW MPOBEPKU
TUIIOTE€3 OTHOCHUTEIBHO 3aKOHOMEPHOCTEU MPOTECKAHUS XUMHYECKUX
peakiuid W TPOTHO3UPOBAHUA BO3MOXKHOCTEH HMX OCYIIECTBIICHUS;
CUCTEMHbBIC XUMUUYECKUE 3HAHUS 111 OOBSICHEHUSI U TPOTHO3UPOBAHUS
ABJIEHUW, UMEIOIIUX €CTECTBEHHO-HAYUYHYIO MPUPOY; IS IPUHATHSA
TPaMOTHBIX PEIICHUHN MPOOJIEM B CUTYalIUSIX, CBSI3aHHBIX C XUMUEH

13

ChopMHUpOBaHHOCTh YMEHHUS TIAHUPOBATH M MPOBOIUTH XUMUICCKHI
OKCIIEPUMEHT (ITOJIyYCHHE M HW3YyYCHHE CBOWCTB HEOPTaHWYCCKUX
U OpPraHUYeCKHX BEINECTB, KAYeCTBEHHBIC PEaKIMU YIIJIEBOIOPOJIOB
pa3IMUYHBIX KJIACCOB M  KHUCJIOPOJCOJACPKAIIMX  OPraHHMYCCKUX
BEIICCTB, PEIICHHE SKCIICPUMEHTAIBHBIX 3a1ad 10 Pacro3HaBaHHUIO
HCOPraHWYCCKUX W OPTaHMUYECKHUX BEINECTB) C COOJIOACHUEM ITPaBHII
Oe3omacHOro oOpaleHuss C BEmeCTBAMHU H  JTAOOPATOPHBIM
o0opyaoBaHreM; (GOPMYITHPOBATH LIETH UCCIICAOBAHUS; IPEICTABIIATh
B pPa3MYHON (opMe pe3ysbTaThl SKCIICPUMEHTA, aHATH3UPOBATH
Y OILICHUBATh UX JOCTOBEPHOCTH

14

ChopMUpPOBAaHHOCT, YMEHHS OCYIIECTBISTH IEJICHAPABICHHBIN
TIOMCK XMMUYECKOW MH(pOpMAIMY B Pa3IMYHBIX UCTOYHUKAX (HAy4YHAs
U y4eOHO-HaydHasl JIMTepaTypa, CPEACTBAa MAcCOBOW WH(OpPMAINH,
ceTb VIHTEpHET W apyrue), KpUTUISCKH aHATM3UPOBATh XUMHUYECKYIO
uHpopMaImio, nepepadaTeiBaTh €€ M UCIOIB30BaTh B COOTBETCTBUU
C TMOCTABJIEHHOW Yy4eOHOM 3a1aueit
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15

ChopMHUpPOBAaHHOCTh ~ YMEHHS IPOTHO3UPOBATh, AHAIU3UPOBATH
U OIICHWBATh MH(OPMAILIMIO C TIO3UIINI SKOJIOTHYECKON 6e30MacHOCTH
MIOCJICJICTBUI OBITOBOM M MMPON3BOCTBEHHOM JIEATETHPHOCTH YETIOBEKA,
CBSI3aHHOW € TepepaboTKOM BelecTB; CPOPMUPOBAHHOCTh YMEHUUN
OCO3HaBaThb OINACHOCTh BO3JEHCTBHS HA JKUBBIE OpPraHU3MBbI
OIIPEJEIICHHBIX BEILECTB, ITOHUMAsl CMBICI IIOKa3aTelisd IPeNeIbHON
JONYCTUMOM KOHILIEHTpPAlMM, U MOSICHATh HAa IMPUMEpPaxX CIOCOOBI
YMEHBIICHUS] M MPEAOTBPALIEHUS MX BPEAHOIO BO3JECUCTBUS
Ha OpraHu3M YeJIOBeKa

IlepedeHb 2J1eMEHTOB colepxaHus, NpoBepsieMbIX HA EI'D mo xumuu

Kon

HpOBGpﬁIGMBIﬁ QJICMCHT COACPKAHHA

1

TeopeTnueckue OCHOBbI XUMUU

1.1

Crpoenne  BemectBa. CoBpeMEHHass  MOJENIb  CTPOCHMS  aroMa.
Pacrnipenenenue 31eKTpOHOB 110 3HEPreTHUYECKUM ypoBHAM. Knaccudukarms
XUMHUYECKHUX JIeMEHTOB. OCOOCHHOCTH CTPOCHUS SHEPIETUUECKUX YPOBHEHN
atoMoB (S-, p-, d-anementoB). OCHOBHOE M BO30YKIECHHOE COCTOSHUS
aTOMOB. DJIEKTpPOHHAs! KOH(DUTypalns atoma. BaJeHTHbIE 3JIEKTPOHBI

1.2

[lepnonnueckas cucremMa xumuueckux osnemeHTtoB J[.M. Menneneesa.
Ouznueckui cMbici [lepuonndeckoro 3akona .M. Menneneesa. [IpruauHbl
U 3aKOHOMEPHOCTHM HM3MEHEHUSI CBOMCTB 3JIEMEHTOB M HMX COEIUHEHHUI
10 MIEPUOJIaM U rpymnmnam. 3aKOHOMEPHOCTH B H3MEHEHUU CBOMCTB MPOCTHIX
BEILIECTB, BOJOPOJAHBIX COSAMHEHUM, BBICIIIUX OKCUIOB U TUAPOKCHUIOB

1.3

BaneHTHOCTh. DIEeKTPOOTpUIIATEIBHOCTh. CTENEHb OKUCIICHUS

1.4

Bunbl XxuMuueckod CBA3M (KOBAJIEHTHAs, WOHHAs, METaJUIMYeCcKas,
BOJOPOJIHAs) W MeXaHM3Mbl ee oOpa3zoBaHus. MeXMOJIEKyIsIpHbIC
B3aUMOJCHCTBUs. BelmectBa MOJEKYJISPHOTO M HEMOJEKYISPHOTO
CTpoeHHs. THNbl KPHUCTAJUIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA
BEILIECTB OT TUNA KPUCTAINYECKONU PEIIETKH

1.5

Xumuueckass — peakuus.  Kmaccudukanuss ~— XMMHUYECKMX — peakuui
B HEOPraHWYECKOW M OpPraHWYECKOM XWUMHH. 3aKOH COXPAHEHHUS MACChI
BEILECTB

1.6

CKopoCTh peakIiuu, €€ 3aBUCUMOCTh OT Pa3IUYHbIX (PaKTOPOB

1.7

TennoBbie 3 (HEKTH XUMUUYECKUX peaKuid. TepMOXUMUYECKUE YPaBHEHHUS

1.8

OOpatumble peakuuu. XUMUYecKoe paBHOBecHe. MDaKTOphI, BIMSIOIIUE
Ha COCTOsIHME XuMH4eckoro pasHosecus. [Ipunnun Jle [latense
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1.9

Dnektponutudeckas auccoruanus. CuibHble U ciaOble AJIEKTPOJIUTHI.
Cpena BOIHBIX pPacTBOPOB BELIECTB: KHUCJAas, HEUTpalibHAsA, LIEIOYHAS.
Crenensp qucconuanuu. Peakiiuu noHHoro oomMeHa

1.10

I'moponus conen. MonHOE mpousBeAeHUE BOABI. BOIOPOAHBIN MOKa3aTeb
(pH) pactBOpa

1.11

CriocoObl  BbIp@XXEHHUS KOHLEHTPAllMd pacTBOPOB: MaccoBas — JOJIs
pPacCTBOPEHHOI'0  BEILECTBA, MOJISIpHAass KOHLEHTpauus. HaceleHHbie
Y HEHACBIILIEHHBIE PACTBOPBI, pACTBOPUMOCTh. Kprctamnoruaparsl

1.12

OKHCIINTEIFHO-BOCCTAHOBUTEIILHBIC PCaKIH. HOBCIIGHI/IG BCIICCTB
B CpClaax C pa3HbIM 3HAYCHUCM pH MGTOI[BI QJICKTPOHHOI'O OanaHca

1.13

DIEKTPOJIN3 pacTBOPOB U PACILIABOB COJIEH

OCHOBBI HEOPTAHUYECKON XUMUU

2.1

Knaccuduxarms HEOPTaHUYECKHUX COECIMHEHUM. Homenknatypa
HEOPTaHUYECKUX BEIIECTB

2.2

XUMHUYECKHE CBOMCTBA BAXKHEHIIMX METAUIOB (HATpUM, Kaduid, KaJbIUH,
MarHui, aJIlOMUHHH, ITMHK, XPOM, KeJIe30, MEJb) U UX coeauHeHmni. O0mme
CIOCOOBI TTOTYYSHHUSI METaJIOB

2.3

XUMHUUYECKHE CBOMCTBA BAKHEHIIIMX HEMETAJUIOB (TaJIOTEHOB, CEphI, a30Ta,
dbochopa, yriaepoga W KpPEeMHHS) HM HUX COCAWMHEHUH (OKCHIOB,
KHUCJIOPOJICOJIEPKAIIMX KUCJIOT, BOAOPOIHBIX COSTUHEHUI )

2.4

['eneTnueckas CBA3b HCOPraHN4CCKHUX BCIICCTB, IMpUHAIJICKAITNX
K pa3JIMYHBIM KJIaCCaM

2.5

Nnentudukanus HeopraHWYeCKuX coeauHeHui. KauecTBeHHBIC peakInu
Ha HEOPraHMYECKUE BEIIECTBA U HOHBI

OCHOBBI OpraHMYECKON XUMUU

3.1

OCHOBHBIE TIOJIOKEHUS TEOPUM XUMHUYECKOTO CTPOEHUS OPraHUYECKUX
coenuHeHur A.M. BytnepoBa. YriepoaHblil CKeJeT OPTraHUYECKOMN
MoJieKyJibl. KpaTHOCTh XMMUYECKOW CBsi3d, O~ . Sp°-, sp*-, sp-
rubpuanzanuu  opOuTtaneid aTroMoB yriepoga. 3aBUCUMOCTb CBOMCTB
BEILIECTB OT XUMHYECKOIO CTPOEHUS MOJIeKyJ. ['omonoru. ['omonmornueckuii

pan. zomepus u u3oMepsl

3.2

[lonsiTue o QyHkuuoHanbHON Tpymme. OpueHTauuoHHbIE A(PQEKTHI
3aMeCTUTENCH

3.3

[IpencraBnenue o knaccuduxau oprannyeckux Bemiects. Homenknatypa
OpPraHUYECKUX COEAMHEHUH (CHCTeMaThyecKas) U TPUBUAJIbHBIE Ha3BaHUS
BAKHEMIIMX MPEICTABUTENIEH KIACCOB OPTaHUYECKUX BEILECTB
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3.4

CBOOOJHOpaAMKAIBHBIT M HWOHHBIA MexaHu3Mbl peakuuu. I[loHsTHe
o Hykseoduie u anekrpoduie. [IpaBuno MapkoBuukosa. [IpaBuso 3aiitieBa

3.5

Ankanbl.  XMMHYECKHME  CBOMCTBA  aJlKaHOB:  TraJOr€HUPOBAHMUE,
JNETUJIpUPOBAHUE, TEPMHUECKOE pa3JoKEeHHUE, KPEKUHT, HW30MepHu3allus,
ropenue. llomyuenue ankanoB. Ilukioankanbl. Crneuuduka CBOWCTB
[UKJIOAJIKAHOB C MaJlbIM pa3MepoM IWKIa. Peakuuu MNpUCOETUHECHUS
U PaJKaILHOTO 3aMEIICHUS

3.6

AJIKEHBI. XHAMUYECKUE CBOMCTBA: peakuuun IIPUCOEANHEHNS
(ranoreHupoBaHue, TUAPUPOBAHUE, THJIPOrAJIOT€HUPOBAHUE, THpaTalnsl),
TOpEHHUs, OKUCIICHUS U noauMepu3anuu. [IpombinuieHHbIe U T1abOpaTOpHbIE
CrO0COOBI MOIY4YEHHUSI aJIKEHOB

3.7

AnkaaueHbl. XUMUYECKHE CBOMCTBA AJIKAJMEHOB: PEAKIIMU MIPUCOCTNHECHHUS
(rugpupoBaHUE, TaJOrEHUPOBAHHUE), TOPEHUS U TMOJUMEpPU3AIIH.
[TonyueHue ankaaneHOB

3.8

AJKHHBL. XHUMUYECKUE CBOMCTBA: peaxkuuu IIPUCOECANHEHNUS
(ranoreHMpoBaHue, TUAPUPOBAHME, THApATAIMs, THAPOTrajoreHUPOBAHUE)
KaK CI0COO TMOJIy4eHUs IMOJIMMEPOB U JPYTUX IMOJIE3HBIX IMPOAYKTOB.
Peaknun  3amerneHus. ['openne  amermneHa  Kak ~ MCTOYHMK
BBICOKOTEMIIEPATYPHOI'O IUIAMEHU JUISI CBAapKW M PE3KM METaJUIOB.
[IpumeneHue aneruneHa

3.9

Apenbl. XHUMHUYECKHE CBOMCTBa O€H30J1a: peakIuu SIEKTPOPUIHLHOTO
3aMeIIeHUsI, TPUCOSANHEHUS (THAPUPOBAaHNE, TalOTeHUpOBaHue). Peakius
ropeansi. OCOOEHHOCTM XUMHUYECKUX CBOMCTB Tojyosia. [lomydenue
oenszona. OCOOEHHOCTH XUMHMUYECKHX CBOWCTB ctupoiia. [lomumepusarus
ctupona. CrnocoObl  TONydeHHs] W TNPUMEHEHHE  apOMaTHYECKUX
yIJIEBOIOPOAOB

3.10

Crouptel. IlpenenbHble OAHOATOMHBIE CHOUPTHL. XHUMHUYECKHE CBOWCTBA:
B3aUMOJICIICTBUE C HATpUEeM KaK CIoCcO0 YCTAaHOBJICHHMS HalW4us
TUAPOKCOTPYNIBI, € TajJOoreéHOBOAOPOJAMU KaK CIOCO0 MOJydYeHUus
pacTBOpUTENEH, BHYTPU- W MEXKMOJICKYJspHas aeruapartauus. Peakinus
ropenus. [lonydeHue sTaHONa: peakuusi OPOKEHUS TIIFOKO3bI, THApATaIIUs
ATUJIEHA. DTWICHIJIMKOIb W TJIMIEPUH KaK MPEICTABUTENHN MPEAEIbHbIX
MHOTOaTOMHBIX CLIUPTOB

3.11

®denon. Xumuueckue CBOMCTBA peHoma (peakiuy ¢ HaTpUeM, TUAPOKCUIOM
HaTpus, Opomom). [Tonmydyenne GpeHona

3.12

Anpmeruapl.  XUMHUYECKHE  CBOMCTBA  MPEAETbHBIX  QJIbJETHIIOB:
THIPUPOBAHNUE;, KAUECTBEHHBIC PEAKIMM Ha KapOOHUIBHYIO TPYIITY
(peakuus «cepeOpstTHOrO 3epKanay, B3aUMOJCHCTBUE C TUIPOKCUIIOM
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meau (I1). TloaydeHue mpeaeNIbHBIX AJNbJICTHIOB: OKUCICHUE CIHPTOB,
ruapaTanus aleTuiacHa. AIIeTOH KaK MpeICTaBUTENb KeTOHOB. OCOOEHHOCTH
PEaKIKU OKUCIICHUS alleTOHA

3.13

KapOoHoBBIE KUCITOTHI. XUMUYECKHUE CBOWCTBA MPEACIbHBIX OJTHOOCHOBHBIX
KapOOHOBBIX KHUCIOT. OCOOCHHOCTH XMMHYECKHUX CBOMCTB MYypaBbUHOMU
kucaoTel. [lomyuenune mpenenabHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT:
OKHCIICHHE aJKaHOB, aJIKEHOB, MEPBUYHBIX CIIUPTOB, albACTUIOB. Briciine
IpeeNbHbIe U HEeNpPeaeIbHbIE KApOOHOBBIE KHCIOTHI

3.14

Cnoxuble 3¢upsl u xupbl. CrocoObl TOJNYyYEHHUS CIOXKHBIX 3()UPOB.
O6patuMocTh peakuuu sTepudukanuu. [IpumeHneHue CiIoXHBIX 3(PUPOB
B TUIIEBOM W TappIOMEpPHON TPOMBIIUICHHOCTH. JKUpPBI Kak CIIOKHbBIE
7(UpHI TIUIEPUHA U BBICIIUX KAPOOHOBBIX KUCIOT. XUMUUYECKUE CBOMCTBA
YKUPOB: TUAPUPOBAHUE, OKUCIIECHHE. [ MApOIIN3, UM OMBUICHHE, KUPOB KaK
CHOCO0 MPOMBIIIJIEHHOTO MOJTYYEHUs COJIEH BBICHIMX KapOOHOBBIX KHCIOT.
MpBI14 Kak coiM BBICIIUX KapOOHOBBIX KHCIIOT

3.15

XUMHUYECKUE CBOWCTBA TUIIOKO3bI: PEAKIMU C YYaCTHEM CIUPTOBBIX
Y aJIbJICTUIHOM TPYMI U MOJIOYHOKHCIIOE OposkeHue. [I[prumMeHeHre TitoKo3Hl,
€€ 3HAYCHUE B JKU3BHEACATEIBLHOCTH OpraHu3ma. Jlucaxapuipl: caxaposa,
MaJibTO3a. BocCcTaHaBIMBarOMIME W HEBOCCTAHABJIMBAIOIIUE IUCAXAPUIBI.
I'maponm3 gucaxapuaoB. [lonucaxapunabl: kpaxmal, rivkoreH. CtpoeHue
MAaKpOMOJIEKYJI Kpaxmasa, TIIMKOT€Ha W LEUTI0JI03bl. PU3NYECKUE CBOMCTBA
KpaxMajia W UEJUIFOJI03bl. XHMHUYECKHUE CBOMCTBA KpaxMayia: THAPOJIH3,
KaueCTBCHHAsA PEaKUHUs C HOJO0OM. XHWMHUYECKHUE CBOMCTBA IIEJIIFOJIO3bI:
THAPOJIN3, MOJydeHHe A(UPOB MEIUTION03bl. [loHATHE 00 MCKYCCTBEHHBIX
BOJIOKHaX (BHMCKO3a, alleTaTHBIN IISJIK)

3.16

AMUHBI. AMHHBI KaK OpPraHMYECKHME OCHOBAaHMS. PEAKIUU C BOJOH,
KHCJIOTAMH, PEAKIMs TOPEHUS. AHWINH KaK MTPEACTABUTENb ApOMAaTHIECKUX
aMHUHOB. XHMMHMYECKHE CBOMCTBA aHMJIMHA: B3aHMOJICHCTBHUE C KHMCIIOTAMH,
OpomHOI BOAOW, oOkucieHue. [lodyyeHue aMHHOB aJKWJIMPOBAHUEM
aMMHAaKa U BOCCTAHOBIICHMEM HUTPONPOU3BOAHBIX YTIIEBOIOPOIOB

3.17

AMMHOKHCIIOTHI U O€TKU. AMUHOKHUCIIOTHI Kak aM(OTepHbIe OpraHuYeCcKue
coenrHeHus. OCHOBHbIE aMUHOKHUCIIOTHI, 00Opa3ytolue 0enku. XuMUYecKue
CBOMCTBa O€JKOB: THAPOJIM3, JCHATYpAllUs, KAaYeCTBEHHbIC (LIBETHHIC)
peakiuu Ha OenKu

3.18

CrpoeHue M CTPYKTypa MOJUMEPOB. 3aBUCUMOCTh CBOMCTB IOJIMMEPOB
oT CTPOCHHUS MOJIEKYJL. OcHOBHbIE CIOCOOBI MOJTyYEHUS
BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN: peakiumn MOJIMMEPU3ALIAN
u noyimkoHeHcanuu. Kimaccudukarus BonokoH
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3.19

Nnentudukarus OpraHUYECKUX COEIMHEHNI. Pemenue
AKCTIIEPUMEHTAJIBHBIX 3aJ1a4d Ha pacro3HaBaHUE OPraHUYECKUX BEIECTB

3.20

['eneTndeckas CBA3b MCXKOY KiIaCCaMH OPTraHUYCCKHUX CO@I[I/IHCHI/Iﬁ

XUMHUS U KU3Hb

4.1

XuMHs B IOBCEIHEBHOW >ku3HU. [IpaBuia O6e3omacHON pabOThl C €IKUMH,
TOPIOYKMMH U TOKCUYHBIMH BEIIECTBAMH, CPEACTBAMU OBITOBON XUMHUHU

4.2

Xumus U 310poBbe. XUMHS B MEAULMHE. XUMHUSA U CEIBCKOE XO3AMCTBO.
Xumus B NOPOMBIIUIEHHOCTH. XHWMHS W DHEPreTUKA: IPUPOIHBIN
U TIONYTHBIN HEPTSIHON ras3bl, UX COCTaB U Hcmosb3oBaHue. CocTaB HEPTH
U ee nepepadboTka (IpUPOAHBIE UCTOUYHUKH YIJIEBOIOPOIOB)

4.3

XUMHS ¥ 3KOJIOTHS. XUMUYECKOE 3arpA3HEHUE OKPYKAIOMIEH CPEIIbl U €ro
nocuencteus. Oxpana rugpocdepsl, MOYBbl, aTMOC(hEphL, QIIOPH U (ayHbI
OT XUMUYECKOT0 3arpsizHeHus. [Ipodiema 0TX0/10B 1 MOOOYHBIX MPOTYKTOB.
AnpTEpHATUBHBIE UICTOYHUKU SHEPTHH

4.4

OOume mpeAcTaBiICHUS O MPOMBIIUICHHBIX CIMOCO0ax  IMOIY4YEHUS
XUMHUYECKUX BEIIECTB (HA MpuUMEpe MNPOM3BOACTBA aMMHaKa, CEpPHOM
KUCIOThI). YepHas W 1nBeTHas wmeTamutyprus. CTEKII0 W CUJIMKAaTHas
MPOMBINLIEHHOCTh.  [IpombinisieHHass  opranudeckas xumus. CoIpbe
JIJIS1 OpTaHUYECKOU MPOMBIIIIICHHOCTH

Turbl pacueTHBIX 3a71a4

5.1

PacyeTsl Macchl BeliecTBa WM 00beMa Ta30B [0 U3BECTHOMY KOJUYECTBY
BEIIECTBA, MAaCCE UM 00BbEMY OJHOIO U3 YYACTBYIOIUX B PEAKLUHU BEIIECTB

5.2

Pacuets! TeroBoro s dexra peakuuu

5.3

PacueTbl 00bEMHBIX OTHOIIIEHUH T'a30B P XUMHUYCCKUX pEaKIUAX

5.4

PacueTtsl macchbl (00beMa, KOJIMYECTBA BEILIECTBA) MIPOYKTOB PEaKUu, €CIIU
OJIHO M3 BEILECTB JJAHO B U30BITKE (MMEET MPUMECH )

5.5

Pacuetst MaccoBoil wim OOBEMHOW JOJM BBIXOAA MPOAYKTA PEAKIMH
OT TEOPETUYECKH BO3MOKHOTO

5.6

PacueTsl Macchl (00beMa, KOJIMYECTBA BEIIECTBA) MPOJAYKTa PEaKIUH, €CIU
OZHO U3 BELIECTB JAHO B BUJE PACTBOpPA C ONMPEACICHHON MAaCCOBOM J0JIEN
PacCTBOPEHHOIO BEILIECTBA

5.7

Pacyetbl ¢ HMCHONB30BaHHEM MOHSATHM «MacCOBas A0JL1», «MOJIIPpHAad
KOHOCHTPAUUsD», «paCTBOPHUMOCTDL)

5.8

Haxoxaenue moliekyasipHOo (opMysbl OPraHUYECKOro BEIIECTBA IO €ro
IJIOTHOCTA W MAacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJSIIMX B €ro COCTaB,
WM TI0 IPOJYKTaM CrOpaHus
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