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HHOACHUTEJIBHAA 3AIIMCKA

IIporpammayueonoro kypca«llogroroBka k EI'D mo xumum»pazpaboraHamis
yuamuxcst 11 kmacca, BbIOMparommx y4deOHBI mpenmer «XUMHIO» IS TPOXOXKICHUS
roCyJapCTBEHHON UTOTOBOM arTtecTanuu B popme EI'D.

[ToaroroBka K rocyl1apCTBEHHOW WTOTrOBOM aTrTeCTallMd — 3TO BCErJa OTBETCTBEHHBIN
IpoIecc U OT TOro, HACKOJIbKO I'PAaMOTHO OH OYAET MOCTPOEH, 3aBUCAT PE3YJbTaThl HAIIUX
yaeHHKOB. YueOHblll kypc «IloaroroBka k EI'D mo xuMumy» sIBISETCS JIOTUYHBIM U aKTyaJIbHBIM
JIOTIOJTHEHHEM K OCHOBHOMY KYpPCY XMMUH, TIO3BOJISIET CUCTEMATU3UPOBATh U YIIIyOUTh yueOHBIN
MaTepuai, MOBBICUTh ypOBEHb MPEIMETHOW M ICHXOJOTUYECKOM TOTOBHOCTH Yydamuxcs 11
KJIacca K MPOXOXKIACHUIO TOCYAapCTBEHHOM UTOIOBOW aTTECTAllUU.

OcHoBHasi meJdbKypca — o0OecrieyeHHE TOHUMaHUA (PYHIAMEHTAIbHBIX MOHSITHIA,
3aKOHOB H 3aKOHOMepHOCTCﬁ XUMHH, CO3OaHHEC YCJIOBI/Iﬁ JJIA Ka‘IGCTBCHHOI;'I IIOATOTOBKU K
IK3aMCHY.

3agauu:

- IMKBUIAIUS IPOOEIIOB B 3HAHUSX CTAPIICKIACCHUKOB MO HanboJiee CI0KHBIM TeMaM;

- cucTeMaTH3anus u yriayonenue yueOHoro marepuana,

- pa3BUTHE YMEHMsS JIOTUYECKHM  pacCyXkaaTb, IUIAHUPOBaThb, U QPEepeHIpOBaTS,

yCTaHaBJIMBATIIPUYMHHO-CIIEICTBEHHbIE CBA3H;

- Pa3BUTHE HaBBIKOB CAMOCTOSITEILHON pabOTHI;

- pa3BUTHE NIPAKTUYECKUX YMEHUIN 1 HaBBIKOB IIPY BHIIIOJHEHUH 3K3aMEHAIIMOHHBIX 3a/laHUM.
VY4eOHbIil MaTepuan Kypca CrpyIIIMPOBaH MO pa3jieiaM U OTpa)kaeT BaKHEHILNE TEeMBI

oOmieil xumuu. B mpenopaBaHuu Hcrosnb3yercs NpoOiieMHOe Oo0y4deHue, HWH(OpMalMOHHO-

KOMMYHHKAIIIOHHbIE TEXHOJOTUU (IPUMEHEHHE OHJIAH-KYPCOB, BHUJIEOYPOKOB, 3JEKTPOHHBIX

0COOMit, 37eKTPOHHBIX (H(POBBIX) 00PA30BATENBHBIX PECYPCOB), TPEHHHTOBBIC TEXHOJIOTHH.
IIporpamma kypca paccuutana Ha 34 uaca (1 wac B Heznemo).CoOTBETCTBYET

tpeboBanusiM GPI'OC COO u BKIHOYAaET COBPEMEHHBIE 00pa30BaTeIbHbIC TEXHOIOTUH.

IMPOBEPAEMBIE HA EI'D IO XUMHWU TPEBOBAHMUS K PE3YJIIBTATAM
OCBOEHHS OCHOBHOM OBPA30OBATEJBLHOM ITPOT'PAMMBI CPEJTHETO
OBILIEI'O OBPA3OBAHUA

Kon IIpoBepsiemble TPeOOBAHMSA K NPEAMETHBIM pe3yJbTaTaM OCBOCHHUS
NpoBepPsieMoro OCHOBHOI1 00pa30BaTeJIbHOI MPOrPaMMBbI CPEAHEro 0011ero
TpeOoBaHus o0pa3oBaHust

1 Brnanenue cucremMoil XMMUYECKUX 3HAHUM, KOTOPasi BKIKOYAET:

OCHOBOIIOJIATralolUe MOHATUSA (XUMHUYECKHM JIEMEHT, aTOM, W30TOIIbI,
ANIEKTPOHHAs 000JI0YKa aToMa, S-, p-, U-JIEKTPOHHBIE OPOHUTAIIH ATOMOB,
OCHOBHOE M BO30YXJIEHHOE COCTOSHHME aToMa, HOH, MOJEKYIa,
BAJIEHTHOCT, ANIEKTPOOTPHUIATENBHOCTb, CTEMEHb OKHCJICHUS,
11 XUMHYECKass CBS3b (O- W T-CBA3b, KpAaTHbIE CBSI3U), THOpUAM3AIUSL
aTOMHBIX oOpOuTasneil, KpUcCTaJulMueckas pemeéTka, MOJb, MOJSpHas
Macca, MOJSIpHBIA 00BEM, MOJNSpHAs KOHIIEHTPALUS, PacTBOPHI
(MCTHHHBIE, AMCIEPCHBIE CHUCTEMBI), KPUCTAJUIOTUIAPATHI, YIJIEPOIHBIN
ckeneT, (YHKIMOHANbHAS TpYyNNa, pajuKal, H30MEpbl, CTPYKTypHas




¢dopmyna, u3zomepus  (CTpyKTypHas, TreomeTrpuueckas  (mmc-,
TPAHCU30MEpHsI), T'OMOJIOTHUECKUH psiJl, TOMOJOIH, YIJIEBOJAOPOIbI,
KHUCJIOPOA- U a30TCOJEpXKAle COCAMHEHUs, OMOJIOTHYECKH AKTHBHbBIE
BellecTBa (YIIeBOIbI, JKUPbI, OCJIKH), MOHOMED, HOJIUMEpP, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJIIPHBIE COCIUHEHUS, KPEKUHT, pUGOPMUHT, THIIbI
XUMHUYECKUX PpEaKUUi (OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIE, 3K30- U
SHAOTEPMHUUYECKUE, PEAKIIMM MOHHOIO OOMEHAa, TOMO- U TI'€TE€pPOreHHBIE,
oOpaTuMble U HEOOpaTHUMBIE), PACTBOP, AJIEKTPOJIUTHI, HEIIEKTPOIHTHI,
ANEKTPOJIUTUYECKAS AUCCOLUALNS, CTENIEHb JUCCOLMALNN, OKUCINUTEND,
BOCCTAaHOBUTENb, JJIEKTPOJIM3, CKOPOCTb XUMHUYECKOW  peakuuu,
XUMHUYECKOE PaBHOBECHUE)

1.2

TCOPHUU W 3aKOHBI (TeOpI/ISI XUMHUYCCKOIro CTpPOCHUA OPraHUuYCCKUX
BemectB A.M. bytnepoBa, Teopusi AIEKTPOIUTUUECKON THUCCOIMAIINH,
[lepuognueckuii 3akon .M. MenneneeBa, 3aKkOH COXpaHEHHUS Macchl),
3aKOHOMEPHOCTH, CHUMBOJIMYECKHM $3BIK XMMHH, MHUPOBO33PEHUYECKHUE
3HaHUS, JeXKallue B OCHOBE NMOHMMAaHMs HNPUYMHHOCTU U CHCTEMHOCTH
XUMHUYECKUX SBJICHUH, COBPEMEHHbBIC IPEJCTABICHUS O CTPOCHUU
BEIIECTBA HA aTOMHOM, MOJIEKYJISIPHOM M HaJIMOJIEKYJISIPHOM YPOBHSAX

13

NpeaACTaBICHUA 0 MCXaHUu3Max XUMHUYCCKHUX pCaKHHﬁ,
TCPMOAUHAMHNYCCKUX u KHHCTHYCCKHX 3aKOHOMCPHOCTAX Hnux
IPOTCKAaHHA, O XUMHUYCCKOM PAaBHOBCCHUH, JUCIICPCHBIX CUCTEMAX

14

(hakTOJIOTUUECKHE CBEIEHUS O CBOWCTBAX, COCTaBE, TOJYUYCHUH |
0€30macHOM  HCTOJB30BAaHUM  BAXHEHIIMX  HEOPTraHWYECKUX U
OPTraHWYECKUX BEMIECTB B OBITY W TMPAKTHYECKON JeATETHLHOCTH
YyeioBeKa

1.5

oOuiye HaydHble NMPUHIMUIBI XUMUUYECKOTO MPOU3BOACTBA (Ha MpUMeEpe
MPOU3BOJICTBA CEPHOM KHUCIOTHI, aMMHAaKa, METAaHOJa, IepepaboTKU
He(pTH)

ChopMupoBaHHOCTH YMEHHI BBISBIISATH:

2.1

XAapPaKTCPHBIC TIPU3HAKK W  B3aWMOCBA3b  HM3YUCHHBIX HOH?[TI/Iﬁ,
NPpUMCHATE COOTBCTCTBYIOIIHUC IIOHATHA IIPpHU OIIMCAHUHU CTPOCHHUA U
CBOICTB HCOPTaHUYCCKUX U OPraHUYCCKUX BCIICCTB U UX HpCBpaH_ICHI/Iﬁ

2.2

B3aUMOCBS3b XUMHUYECKUX 3HAHWA C TOHATUSIMH M TIPEJICTABICHUSIMH
JIPYTUX TPEAMETOB JUIsi 00Jiee OCO3HAHHOTO TIOHMMAaHHUSI U OOBSICHEHHS
CYIIHOCTH MaTEPHAIBHOTO €IMHCTBA MUPA

3.1

C(I)OpMHpOBaHHOCTL YMCHH UCIIOJIB30BATh!:

HaAanMMCHOBAaHUs XHMHYCCKHX COG)II/IHeHI/Iﬁ MCKIAYHApOOHOro COro3a
TeopeTqucxoﬁ )51 HpHKHaZ{HOﬁ XUMHUU W TpPHUBUAIIBHBIC HA3BAHUA
BCIICCTB, OTHOCAIIUXCA K H3YUCHHBIM KJIaCCaM OpPraHUYCCKUX U
HCOPTraHNYCCKUX COeIMHEHUI

3.2

XUMHUYECKYI0 CHMBOJMKY JJIsi COCTaBlieHUS (hOpMysn HEopraHu4ecKux
BEIIECTB, MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX
Y CKEJIETHBIX) (hOPMYII OPTaHIMYECKUX BEIIECTB

CdopMHUpOBaHHOCTH YMEHHUS KIACCU(DUITMPOBATD:




4.1

HCOPraHNM4YCCKUC BCHICCTBA, CAMOCTOATCIIBHO BI:IGI/IpaTb OCHOBAaHHA U
KPUTCPpHUU I KJ'IaCCI/I(bI/IKaHI/II/I HN3Yy4aCMbIX XUMHUYCCKHUX 00BEKTOB

4.2

4.3

OpPraHM4cCKrUC BCHICCTBA, CAMOCTOATCIBHO BBIGI/IpaTb OCHOBAaHHA U
KPUTCPHUU IJIA KJIaCCI/I(l)I/IKaLII/II/I HN3Yy4aCMbIX XUMHUYCCKUX 00BEKTOB

[0 pa3IMYHbIM IpHU3HAKaM (YUCIYy U COCTaBy pEarupyroUIMX BEIECTB,
TerioBoMy 3(¢dekTy peakuumu, HW3MEHEHUIO CTENeHEeH OKHCICHUS
3JIEMEHTOB, 0OPATUMOCTH PEaKIMU, YYACTHIO KaTaau3aTropa)

ChopMHUpPOBAaHHOCTh YMEHHUS XapaKTEPH30BaTh SJEKTPOHHOE CTPOCHHE
aTOMOB (B OCHOBHOM H BO30Y)XIEHHOM COCTOSSHUHM) H HWOHOB
XUMHYECKUX 3JIeMeHTOB 1 — 4 niepuonoB [lepuoanueckoit cuctemsr . 1.
MeHeneeBa 1 UX BaJCHTHBIE BO3MOXKHOCTH, MCIOJB3Ys MOHATHUSA S-, p-,
d-a7eKTpOHHbBIC OPOUTAITH, SHEPTETUIESCKUE YPOBHU

Cq)OpMI/IpOBaHHOCTL YMCHU 00BACHATH 3aKOHOMCPHOCTH HU3MCHCHHA
CBOMCTB XMMHYECKHX DJIEMCHTOB H O6p33yeMbIX nMHn COGI[I/IHGHI/II‘/'I 10
nepuoaam u rpymiam

ChopMHpOBaHHOCTh YMEHMSI COCTAaBIISITH YPABHEHMSI XHUMHYECKHX
peaKkuil U pacKpbIBaTh UX CYLIIHOCTb:

7.1

7.2

OKHCIIUTEIIbHO-BOCCTAHOBUTENIBHBIX PEAKIIMH TOCPEICTBOM COCTABICHUS
AJIEKTPOHHOIO OajlaHca 3TUX peakLuit

YpaBHCHUA pCaKHI/Iﬁ Pa3iIMYHbIX THUIIOB; IIOJIHBIC H COKpaI_HéHHbIe

YpaBHCHUA peaKHI/Iﬁ HMOHHOT'O O6MeHa, YUYHUTBIBAsA YCIOBUS, IIPU KOTOPBIX
OTHU pC€aKIU UAYT 10 KOHIIA

7.3

peakuii THUAPOIN3a, pPeakluil KOMILIEKCOooOpa3oBaHus (Ha MpuUMepe
TUIPOKCOKOMITJIEKCOB IIMHKA U aJTFOMUHUS)

8.1

8.2

CpopMHUpOBaHHOCTH YMEHUS TIOITBEPKIATh:

Ha KOHKDETHBIX IIPUMEPAX XapaKTep 3aBUCUMOCTH PEAKLHOHHOMN
CIOCOOHOCTH OPraHMYeCKUX COCIUHEHWH OT KpPaTHOCTM U TUNA
KOBAJIGHTHOM CBSI3U (G- U T-CBSI31), B3aMMHOT'O BJIMSHUS aTOMOB U TPYII
aTOMOB B MOJIEKYJIaX, a TAK)KE OT 0COOEHHOCTEH peann3aliy pa3IndHbIX
MEXaHNU3MOB IPOTEKAHMS pEaKIUN

XapaKTCPHBIC XHWMUUYCCKHUC CBOICTBa BEILIECTB COOTBCTCTBYIOIIUMU
OKCIICPUMCHTAMU U 3alIUCAMU ypaBHeHPIfI XHUMHUYCCKUX peaKLII/Iﬁ

ChopMHUpOBaHHOCTE YMEHHUS XapaKTepH30BaTh COCTAaB W Ba)KHEHIIHE
CBOWMCTBa BEIIECTB, MPUHALICHKANMX K ONpPEACIEHHBIM KiaccaM |
TpyIMIaM COeIUHEHUH (ITPOCThIC BEIIECTBA, OKCHIBI, TUIPOKCHIBI, COJIH,
YTIEBOIOPOBI, IPOCTHIE A(UPHI, CHUPTHI, PEHOIBI, aTbACTH/IbI, KETOHBI,
KapOOHOBBIE KHUCIIOTBI, CIOXHBIE S(UPHI, KHUPBI, YTIEBOJbI, AMHHBI,
AMUHOKUCIIOTBI, OETTKH)

10

ChopMUpOBaHHOCTh yMEHHUSI TPOBOAUTH PACUETHl MO0 XHUMHAYESCKHM
dopMynaM M ypaBHEHHMSIM XHMHUYECKHUX PEAKIHUHA C HCIOIb30BaHUEM
(U3NYECKUX BETMYUH:

10.1

Macchl (00bEMa, KOJIMUECTBA BEIISCTBA) MPOIYKTA PEAKIIMH, €CIIH OJTHO
W3 UCXO/IHBIX BEIIECTB JJAHO B BUJIC PACTBOpA C OTPEACIEHHON MacCOBOM




JoJIeH pacTBOPEHHOTO BEIIECTBA MIIM JAHO B U30BITKE (MMEET MPUMECH )

10.2
10.3

MacCOBOH MM O0BEMHOM JT0JTH, BBIX0/1a MIPOIYKTA PEAKIIUH

TEIUIOBOTO 3P deKTa peakimii

10.4
10.5

00BEMHBIX OTHOLLIEHUIN T'a30B

110 HAaXO0XKICHHIO XHUMHYECKOU q)OpMYJ'IBI BE€IIECTBA

11

Bianenue cucremMoil 3HaHUN O METOAAX HAYYHOI'O IIO3HAHUA SIBICHUHI
IIPUPO/IbI, UCIIOIb3YEMBIX B €CTECTBEHHBIX HayKaX U YMEHUE IPUMEHSITh
9TH 3HAHUS IPU SKCIEPUMEHTAIBLHOM MHCCJIEIOBAHUU BEIIECTB U JJIA
OOBSICHEHUS! XUMHUYECKUX SIBJICHHH, WMMEIOUIMX MECTO B MpPHUPOIE,
IIPAKTUYECKOH IeATEIbHOCTH YeJIOBEKa U B IIOBCEAHEBHOM KU3HU

12

ChopMUpOBaHHOCT YMEHUS TPUMEHSATH (MCIOJIB30BATh) 3HAHUS O
COCTaB€ W CBOMCTBAaX BEIIECTB [UIsI SKCIICPUMEHTAILHON MPOBEPKHU
TUIOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEH MPOTEKAHUS XHUMHUYECKUX
peakuuMid W TMPOTHO3UPOBAHUS BO3MOXKHOCTEM WX OCYIIECTBIICHUS;
CHUCTEMHbIC XMMHUYECKHE 3HAHHS Uil OOBSICHEHUS M IMPOTHO3UPOBAHMS
SIBIICHUM, MMEIOUIMX €CTECTBEHHOHAYUHYIO MPUPOIY; M TPUHATHUS
TPaMOTHBIX PEIICHUH MPOOJIeM B CUTYaIUSIX, CBSI3aHHBIX C XUMHUEH

13

CpopMHUpPOBAaHHOCTh YMEHHS IUJIAHUPOBATH U MPOBOAUTH XUMHUYECKHI
OKCIICPUMCHT (HOHy‘IeHI/Ie U HU3YUYCHHUC CBOMCTB HCOPraHN4YCCKHUX U
OpPraHUYECKUX BEIIECTB, KAUECTBCHHBIC PEAKIUU YIJIICBOIOPOIOB
Pa3IMYHBIX KJIACCOB M KHCIOPOJCOACPIKAIMX OPraHMYECKUX BEIIECTB,
peleHue 9KCHEPUMEHTATbHBIX 3a1a4 o pacro3HaBaHUIO
HEOPraHMYECKUX M OPraHMYECKHUX BEIECTB) C COOJIIOJCHHEM MpaBUII
OesomacHoro  oOpamieHus C  BewmlecTBaMM M JabOpaTOpHBIM
obopynoBanueM; GOpMYIUPOBATH IIEJIM HCCIICIOBAHUS, TIPEICTABIATH B
pa3nmuyHOi  (opMe pe3yNbTaThl AKCHEPUMEHTa, aHAIU3UPOBaTh |
OIICHUBAThb UX NOCTOBEPHOCTDH

14

CchopMHpPOBaHHOCTh YMEHHSI OCYIIECTBIISAThH LIEJIE€HANPABICHHBIH MOMCK
XUMHUYECKON MH(POPMAIIUY B Pa3JIMYHBIX UCTOYHUKAX (HaydyHas U y4eOHO-
Hay4Has JUTepaTypa, CpeJCTBa MacCcoBOM nHpopmManuu, ceTh aTepHeT 1
JpyTue), KPUTUYECKH aHaJIM3UpOBaTh XHMHUYECKYI0 HH(OpMaIuio,
nepepabaTbiBaTh €€ U HCIOJIb30BaTh B COOTBETCTBUU C IIOCTABJICHHOMN
yueOHOI 3aaueit

15

CdopmMupoBaHHOCTh yMEHHsI MPOTHO3UPOBATh, AHAIM3UPOBATH U
OIICHMBAaTh HMH(OPMAIMIO C TIO3UIMA DKOJOTUYECKOW OEe30MacHOCTH
TIOCJICZICTBUI OBITOBOM W TMPOM3BOJACTBEHHOHN JEATEILHOCTH YEIIOBEKa,
CBSI3aHHOW C TiepepabOTKOM BelecTB; CHOPMHUPOBAHHOCTh yMEHUI
OCO3HaBAaTh  OMACHOCTb  BO3JEHUCTBUSL HA  JKUBbIE  OpPraHU3MBbI
OMpeAENEHHBIX BEIIECTB, IOHUMAs CMBICI T[OKa3aTelisl MpPeaesIbHON
JOMyCTUMOW ~ KOHIIEHTpAallUd, W TOACHATh Ha TMpUMepax CIOCOObI
YMEHBILIEHUS U MPEJOTBPAIICHUS UX BPEIHOTO BO3ACUCTBUS HA OPTaHU3M
YyeJIoBeKa




COJAEP KAHUEYYEBHOT' O KYPCA

Pasznen 1. Beenenune.Ocodennoctu EI'D mo xumumn 2026 roaa (1 yac)

[Ipoexkt pemoBepcunm EI'D mo xummm 2026 r1oma, KoAM(HUKATOP  DJIEMEHTOB
coJiepkaHus,creupuKalusimno npeamMery,nHpopmanuonnsie pecypcsl EI'D.

Pasnen 2. Teopusi crpoenmsi aroma. Ilepmonmueckmii 3akon u Ilepuoamueckasi

cucreMa xummnueckux 3j1emeHToB [I.A. Menneneea (2 yaca)
CoBpeMeHHast MoOJelb CTpoeHus aroma. PacmpeneneHue 53JIEKTPOHOB IO SHEPreTHUYECKUM
ypoBHsM. Krnaccudukammss XuMudeckux 371eMeHTOB. OCOOCHHOCTH CTPOCHHS SHEPTreTUYCCKIX
ypoBHelr aromoB (s-, Pp-, d-amemeHTOB). OCHOBHOE M BO30YKIAEHHOE COCTOSHHUS ATOMOB.
OnekTpoHHas KoH¢urypauuss aroma. BanentHeie anexkTpoHslllepuoanueckas cucrema
xumudeckux snementoB .M. MenneneeBa. ®usnueckuii cmbici [lepuoauueckoro 3akona JI.M.
MenpneneeBa. [IpuurHbl 1 3aKOHOMEPHOCTH W3MEHEHUsI CBOMCTB 3JIEMEHTOB U UX COEIMHEHUU
o InepuojaM M TIpynnaM. 3aKOHOMEPHOCTH B HM3MEHEHHHU CBOMCTB IIPOCTBIX BEILECTB,
BOJIOPOJIHBIX COCIMHEHUM, BHICIITUX OKCHJIOB U THAPOKCUJIOB.

Paznen 3. Ctpoenue u MHOrooOpa3ue HeOpraHu4ecKnx BelecTs(3 yaca)
DIEeKTPOOTPULIATETLHOCTh. BanentHocTh. CTeneHb OKHCIeHUS.Buapl XuMHUUYecKoW CBsI3U
(koBasieHTHasi, HWOHHAs, METAJUIMYECKasi, BOJOpPOAHAs) W MEXaHU3Mbl €€ 00pa3oBaHMUS.
MexMolneKkynsapHble  B3aUMOJECHCTBUs. BellecTtBa MOJEKYISIPHOTO U HEMOJIEKYJIIPHOTO
cTpoeHus. Tumbl KpUCTAUIMUECKMX PEETOK. 3aBUCUMOCTh CBOMCTB BEIIECTB OT THUIA
Kpuctamueckord  pemérku.Knaccudukanuss HeopraHnmdeckux BemecTB. HoMeHkiaTypa
HEOPraHUYECKHUX BEIIECTB.

Paznen 4. Xumuueckue cBOMCTBA OKCH/I0B, OCHOBAHMM, KUCJIOT, coJiei (3 yaca)
XUMUYECKUE CBOMCTBA OKCHUJIOB. XHWMHYECKHE CBOMCTBA OCHOBAHMU.XHMHUYECKHE CBOICTBA
KUCI0T. (OCOOEHHOCTH XUMHYECKMX CBONCTB KOHIICHTPUPOBAHHOM CEPHOW  KHUCIIOTHI.
Oco0eHHOCTH XMMHYECKUX CBOMCTB a30THOW KHCIOTHI. XUMHUYECKHE CBOMCTBA coneil. Kucinbie n
CpPEIHHE COJIH, IX XUMUYECKHE CBOMCTBA.

Pazgen S.XuMu4yeckue cBOMCTBA Ba)KHEHIIMX METAJLJIOB U HeMeTalI0B. Ilosyuyenue

(3 yaca)
XVUMHYECKHE CBOMCTBA BaXHEHIIMX METAIOB (HATpWM, Kalui, KalblUWA, MarHUi, Xpowm,
ATIOMUHUM, IMHK, Xele30, Melb) U MX coeAuHeHUH.O0mue crnocoObl MONy4YeHUs METaJlIoB.
DNEeKTPOIN3 PACIIaBOB M PACTBOPOB COJICH. XMMHYECKUE CBOMCTBA BAXKHEUIINX HEMETAIJIOB
(ramoreHoB, cepbl, aszora, ¢ocdopa, yriepoaa W KPEMHHUA) W WX COSAMHEHUN (OKCHIIOB,
KHUCJIOPOJICOICPKAIINX KHUCIOT, BOJAOPOJHBIX coeauHeHui). [lomydeHne HeMeTauioB W HX
BOKHEHIINX COCTMHEHUM.

Pasznen 6. Xumuueckue peaxkuuu (7 yacoB)

OnektponuTtnueckas  auccormanusa. CunbHble W cnabble  dekTponuThl.  CreneHb
nucconuanuu. Xummnaeckas peaknus. Kimaccuduxamms XuMHUecKux peakiuii B HeOpraHu4ecKon
XMMUU U OpPraHUYEeCKOM XMMHU. 3aKOH COXpaHEHHUsi Macchl BemlecTB.CKOpPOCTbh peakluu, €€
3aBUCUMOCTh OT pazinyHbIX (akTopoB.l naponus.Cpena BOAHBIX PacTBOPOB BEIIECTB: KHCIAs,
HelTpanbHas, menoyHas.O0paTumMble peakiui. XuMudeckoe paBHoBecue. @akTophbl, BIUSIONINE
Ha cocTostHie xumudeckoro pasHoBecus. [Ipuniun Jlelllarense. TernoBoit agp ekt xumMuueckoi
peakiuu.Mnentudukanus HeopraHudeckux coenvHeHuid. KadecTBeHHble peakuuu Ha
HEOpPraHMYECKUE BeUIeCTBA M WOHBI. VJAEHTH(HKAIMS OpraHUYecKUX COeqUHEHuH. Pernenue
AKCIIEPUMEHTAJIbHBIX 33/1a4 HA PACO3HABAHUE BEILIECTB.
Paznen 7. PacTBopsl u cmecu (3 yaca)



Pacuétbl 00bEMHBIX OTHOUIEHHM ra30B MpU XUMUYECKUX PEaKLUsX.

Pacuérel Maccel (00BEMa, KOIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMHU, €CIIM OJHO U3 BEIIECTB
JaHO B M30BITKE (MMEET MPUMECH); pacuéThl MACCOBOM MM 00BEMHOM MO BBIXOAA MPOAYKTA
peakluu OT TEOPETHYECKHM BO3MOXKHOTO. Pacuérbl maccel (00BbEMa, KOJIMYECTBA BEIECTBA)
IIPOJIYKTa PEaKIMK, €CIIM OJHO U3 BEUIECTB JAHO B BUJE PACTBOpA C ONPEACIEHHON MAacCOBOM
JI0JIEW PacTBOPEHHOIO BelIECTBA. Pacy€Thl C MCHOJIB30BAHMEM IOHATUM «MaccoBasi IIOJISI»,
«MOJISIpHAsi KOHLIEHTPpALUs», «PaCTBOPUMOCTHY.

Pa3znea 8. OKuCIMTEIBLHO-BOCCTAHOBUTEIbHbIE peakunu. Peakuuyn HOHHOTo 00MeHa
(2 yaca)

OKHCINTENBHO-BOCCTAHOBUTEIbHBIE pEaKMU. XUMHUECKUE CBOMCTBA MapraHiia, XpoMa
U UX COeIMHEHM. Peakiinu noHHoro oOMeHa.

Paznen 9. Xumusi B noBceaHeBHOI ku3HHu (1 gac)

[IpaBuna Ge3omacHOW pabOTHI ¢ €AKMMH, TOPIOUUMH M TOKCHYHBIMHU BEIIECTBAMH, CPEACTBAMHU
OBITOBOM XMMHMU. XUMHS U 30pOBbE. XUMHUS B MEIUIIMHE. XUMHUS M CEIbCKOE XO3SICTBO.
XUMHS B MPOMBIIUIEHHOCTH. XUMUSL U SHEPreTHKA: MPUPOIHBIA U MOMYTHBIM HE(PTSIHON Ta3bl,
ux coctaB u wucnonpzoBanue. CocraB Hedptu u e€ mepepaboTka (MPUPOAHBIE HCTOYHHKHU
YIIEBOAOPOAOB). XUMUS U SKOJOTHS. XUMHUYECKOE 3arpsi3HEHUE OKPYXKAIOMIeH cCpeibl U ero
nociencteus. Oxpana runpocdepsl, MouBbl, atMocdepsl, (GIopsl U GayHbl OT XUMHUYECKOTO
3arpsiHeHus. [IpoOiema OTXOAOB M MOOOYHBIX MPOAYKTOB. AJBTEpPHATUBHBIE HCTOYHUKU
sHeprun. OOmMe TpeACTaBICHUS O NPOMBIIUICHHBIX CIIOCO0aX TMONYYCHUS XUMHUYECKUX
BEUIECTB (Ha MpUMEpe NPOU3BOJCTBA aMMHUAKA, CEPHOM KHCIOThI). UYE€pHas W LBETHas
Metamutyprust. CTEKIIO U CUJIMKAaTHasi TPOMBIIUIEHHOCTh. [IpoMbliieHHas oprannyeckasi XuMusl.
ChIpb€ UIsl OpraHN4eCcKor MPOMBINIIIEHHOCTH. CTPOEHHE U CTPYKTYpa OJIUMEPOB. 3aBUCUMOCTh
CBOWCTB  MOJMMEPOB  OT  CTpoeHHs  Mojekyld. OCHOBHBIE  CIIOCOOBI  MOJy4EHUS
BBICOKOMOJIEKYJSIDHBIX ~ COSMHEHMW: pEeakUuu IMOJMMEpPU3aluud U IOJUKOHICHCALNU.
Knaccudukaius BoIOKOH.

Pa3nen 10. Oprannyeckue BemecTBa (7 4acoB)

[IpencraBnenne o  kiaccupukaluM  OpraHMdeckux  BemecTB. Homenknarypa
OpraHMYECKHUX COEJMHEHUN (cucreMarudeckas) M TpPUBHAJIbHBIE HA3BAaHUS BAXKHEHIINX
IpeJICTaBUTeNIel KJIacCOB OpraHnyecKux BemnlecTB. OCHOBHBIE MOJIO0KEHUS TEOPUU XUMHUECKOTO
CTpPOEHHMSI OpraHmyeckux coenuHeHudi A.M. bytnepoBa. YriaepoaHbIl CKeleT OpraHMYecKon
MoJieKyJibl. KpaTHOCTh XUMHUYECKOM CBS3U. G- U T-CBS3HU. sp3-, sz-, Sp- TubpuaM3anuu
opbutaneil aToMOB yriepoja. 3aBUCHUMOCTb CBOMCTB BEIIECTB OT XMMHUYECKOTO CTPOEHHS
Monekya. ['omonoru. T'omonormueckunt psg. HM3omepus u usomepsl. [lonstue o
byHKIMOHaNBHOU Tpyme. OpreHTalnOHHbIE YPPEKTHI 3aMECTUTENCH.

XHWMHMUYECKHE CBOWCTBA YIIIEBOJOPOAOB: AJKAHOB, UKIOAIKAHOB, AJIKCHOB, AJIKAJUEHOB,
aJKUHOB, apeHoB. Peakuuu 3amenieHdsi rajoreHa Ha Truapokcorpymnmny. JleiictBue Ha
raJOr€HIPOU3BOAHBIE BOJAHOIO W  CIOMPTOBOTO  pacTtBopa IEnoud. BzammoneinictBue
JUTAJIOT€HAJIKAHOB C  MarHkieM ¢ [MHKOM. Vcrnosb30oBaHuE — TajOr€HIPOU3BOJIHBIX
YIJIEBOAOPOAOB MpPH CHHTE3€ OpPraHn4eckux BemecTB. CBOOOMHOpAJAMKAIBHBIA U HOHHBIN
MexaHu3Mbl peakuuu. Ilonartue o Hykieodpune u snexrpodmie. [IpaBuno MapkoBHHKOBA.
ITpaBuiio 3ainesa.

XWMHYECKHE CBOWMCTBA KHUCIOPOACOIEPKAIMUX COSAUHEHUH: CHHpTOB, (peHorna,
aJbJIETH/I0B, KETOHOB, KapOOHOBBIX KUCIIOT, CIOXKHBIX 3(PUPOB, )KUPOB, YIIEBOJIOB.

XapakTepHble XUMUYECKHUE CBOMCTBA aMUHOB. AMHUHOKHUCIIOTHI U O€IKU. AMHHOKHUCIIOTHI
KaK amQoTrepHble oprannyeckue coequHeHusi. OCHOBHbIE aMMHOKHCIIOTHI, 00pa3yroue OeKu.



Baxneiimme crmocoObl MOJyYeHHS aMUHOB W aMHUHOKHCIOT. XHMHYECKHE CBOMCTBA OCIIKOB:
TUAPOJIN3, AEHATYpallusl, KAUECTBEHHBIE (LIBETHBIE) PEAKIIMHN HA OEJIKHU.

I'eneTnueckas CBSI3b MEXAY KjaccaMH OpPTaHUYECKUX coeauHeHui. Mnentuduxanms
OpraHMYECKUX COCIUHEHUN. Perenne skcriepuMeHTaIbHbIX 33/1a4 Ha paclio3HaBaHUE BEILIECTB.

Haxoxxnenne MonekymisipHOH (opMysbl OpraHMYECKOrO BEIIECTBA MO €ro IUIOTHOCTH U
MacCOBBIM JIOJISIM DJJIEMEHTOB, BXOZSAIIMX B €ro COCTaB, WIM II0 IPOAYKTaM CropaHus;
YCTAQHOBJICHHE CTPYKTYPHOH (hOpMyJibl OPraHMYECKOro BELIECTBA HAa OCHOBE €r0 XMMHUYECKUX
CBOWCTB WJIU CIIOCOOOB MOTY4EHHUS.

Pasznea 11. IlpakTukym (2 yaca)

Pemenue pacdy€rHpIX 3amad pasHbIXx THIOB. O000ILIEHHE W TOBTOPEHHE MPOHAECHHOTO
Marepuana.

INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA KYPCA

JINMYHOCTHBIE:

BOCIIUTaHUE POCCUMCKOM Ipa)1aHCKOW UACHTUYHOCTH: MATPUOTU3MA, JIIOOBU M YBaKEHHIO K
OteuecTBY, YyBCTBa TOPJOCTH 3a CBOIO PojiHY, 32 pOCCHICKYI0 XUMUYECKYIO HAyKY;
(dbopMHpOBaHUE LIETOCTHOIO MUPOBO33pEHMUS;

(GopMHpOBaHNE OTBETCTBEHHOI'O OTHOILIEHUS K YUEHHUIO, TOTOBHOCTH M CIIOCOOHOCTH K
CaMOpa3BUTHIO U CaMOOOPA30BAHNIO HA OCHOBE MOTHUBALIMU K 00YYEHUIO U [TO3HAHUIO,
OCO3HAaHHOMY IIOCTPOEHHUIO UHIUBUyalbHONH 00pa30BaTeNbHON TPACKTOPUU C YUETOM
YCTOMYMBBIX MO3HABATEIbHBIX HHTEPECOB;

(dopMHpOBaHUE TOHUMAHUS LIEGHHOCTH 370pOBOr0 U 0€301acHOro 00pa3a sKU3HHU;
(dbopmMHpoBaHUe MMO3HABATEIbHON 1 HH(OPMALIMOHHOHN KYJIBTYpBI, B TOM UHUCIIE Pa3BUTHE
HaBBIKOB CAMOCTOSITENIbHON pabOThI C yUeOHBIMH TOCOOUSAMHU, KHUTAMH, JOCTYTHBIMU
MHCTPYMEHTAMHU M TEXHUYECKUMHU CpeCTBaMU MH()OPMAIIMOHHBIX TEXHOJIOTHIA;
(dbopMHpOBaHHE OCHOB HKOJIOTHYECKOTO CO3HAHMS;

pa3BUTHE TOTOBHOCTHU K PELLIEHUIO TBOPUYECKUX 3a/1a4, YMEHHS HAXO/IUTh a/IeKBAaTHbIE CIIOCOObI
MOBE/ICHUS U B3aUMOJAECUCTBUS C ApTHEPAMH.

METANPEIMETHBIE:

OBJIa/ICHUE HAaBbIKAMH CaMOCTOSATEIBHOTO MPHOOPETEHNSI HOBBIX 3HAHMIA;

yMEHUE MJIaHUPOBATh MYTH JTOCTUKEHUS 1IeNIe, BBIJIENATh allbTepHATUBHbIE CIIOCOOBI
JOCTHKEHUS 11€JIH, OCYIIECTBISATH M03HABATEIbHYIO pedIeKCHIO;

yMEHHUE MMOHUMATh Mpo0IeMy, CTABUTh BONIPOCHI, BBIIBUTATh TUIIOTE3Y, AaBATh ONpe/IeIeHUe
MOHSTHSIM, KJIAaCCU(PUIUPOBATh, CTPYKTYPUPOBATh MaTepHall, IPOBOJIUTH AKCIIEPUMEHTHI,
apryMeHTHPOBaTh COOCTBEHHYIO MO3UIINIO, (POPMYIHPOBATH BHIBOBI U 3aKIIOUECHHUS;
YMEHHE COOTHOCUTD CBOU JEHCTBHUS C IJITAHUPYEMBIMU PE3YJIBTATAMU, OCYIIECTBIISITH KOHTPOJIb
CBOEH JIeATENIbHOCTH B MpoIIecce JOCTHXKEHUS pe3ybTaTa, OIpeesaTh CIOCOOb! AeMCTBHI B
paMKax MpeAsIoKEHHBIX YCIOBUHM U TpeOOBaHUH, KOPPEKTUPOBATh CBOU JCUCTBUS B
COOTBETCTBUU C U3MEHSIOLICICS CUTYaLIUEH;

(dbopmHpoBaHUE U pa3BUTHE KOMIIETEHTHOCTH B 00JIACTH UCIIOIB30BAHUS HHCTPYMEHTOB U
TEXHUYECKUX CPEJICTB MH()OPMAIIMOHHBIX;

yYMEHHUE cOo3JaBaTh, IPUMEHSTh U IPEOOPa30BbIBATH 3HAKU M CUMBOJIBL, MOJETIH U CXEMBI IS
peleHHs yueOHBIX U IT03HaBaTEIbHbIX 3a7ay;

YMEHHUE U3BJIEKATh HHPOPMAIIUIO U3 Pa3IMUHbIX HCTOYHUKOB, CBOOOIHO MOJIb30BAThCS
CIIPABOYHOM JIMTEPATYPOM, B TOM YHCJIE U HA DICKTPOHHBIX HOCUTEIIAX;



10.
11.

H e

YMEHHUE Ha PAKTUKE TI0JIh30BATHCS OCHOBHBIMH JIOTHYECKUMH ITPHUEMaMHK, METOIaMHU
HAOII0ICHUS, MOJICIIUPOBAHHUS, OOBICHEHUS, PEIICHHS TPOOJIeM, TPOTHO3UPOBAHUS H JIP.;
YMEHHE OpPTraHU30BbIBATh CBOIO KU3Hb B COOTBETCTBUU C MPEACTABICHUSIMH O 3JOPOBOM 0Opaze
KU3HU;

YMEHHE BBITIOHATH TT03HABATEIBHBIC U IPAKTHYECKUE 33/IaHUsI, B TOM YHCIIE MIPOCKTHBIC;
yMeHHue paboTath B IpyIie — 3QPEKTHBHO COTPYTHUYATH U B3aUMOJICHCTBOBATh ITPH BBIPAOOTKE
00IIero penieHus: B COBMECTHOM JIEATEIbHOCTH; CIYIIATh MTapTHEPa, (OPMYIHPOBATh U
apryMeHTHPOBATh CBOE MHCHHE.

NPEJMETHBIE:

OBJIaJICHUE MTOHATUIHBIM alllIapaToOM U CUMBOJIMYECKUM SI3bIKOM XUMUU;

0CO3HaHHE O0BEKTHBHO 3HAYMMOCTH OCHOB XUMHYECKOW HAYKH;

OBJIaJICHUE OCHOBAMH XUMHYECKON T'PaMOTHOCTH;

(dopMHpoBaHHE YMEHHMI yCTaHABIMBATh CBSI3M MEXKy peaibHO HAOIr01aeMbIMU XUMUYECKUMU
SBJICHUSMU U IIPOLIECCAMU, IPOUCXOASIIMMH B MUKPOMUPE, OOBACHATH IPUYMHBI MHOTO00pasus
BEIIIECTB, 3aBUCUMOCTb UX CBOWCTB OT COCTaBa U CTPOEHUS, & TAKIKE 3aBUCUMOCTb IPUMEHEHUS
BEIIIECTB OT UX CBOMNCTB;

YMEHME OKa3bIBaTh IIEPBYIO ITOMOLIb IPU OTPABJICHUSIX, OKOTaX U APYTUX TpaBMax, CBA3aHHBIX
C BEIIECTBAMU U JIAOOPATOPHBIM 000PYIOBAHUEM;

OBJIaJICHUE NTpUeMaMH padoThl ¢ HH(OpMaLIel XUMUYECKOTO COAEepKaHUs, IPEACTaBICHHON B
pasHoii ¢popme (B BuE TEKCTa, GOPMYIL, TpapUKOB, TAOIHMYHBIX TAaHHBIX, CXEM H Jp.)
(dbopMHpOBaHUE NPEACTaBIECHUN O 3HAaUCHUH XMMUYECKON HAYKH B PEILIEHUH COBPEMEHHBIX
HKOJIOTHUECKUX MPOOIIEM, B TOM YHUCIIE B MPEAOTBPAILIEHUN TEXHOT€HHBIX U HKOJIOTHUECKUX
Karactpod.

TEMATHYECKOE INTAHUPOBAHHME

DJICKTPOHHBIE
Ne HpposbIe
HanmenoBanmue pa3jiesioB, TeMm KoanuectBo (ungpp )
n/n o0pa3oBaTe/bHbIC
4acoB
pecypchl
Paznen 1. BBenenue.Ocodennoctu EI'D nmo xumuu 2026 roaa (1 gac)
IIpoexkt pemoBepcun EI'D mo xumuum
2026 rona, KOAU(PHUKATOP HIIEMEHTOB
1.1 coJiepKaHus,CeUpUKAIIUSATIO 1 DOUITN
npeaMeTy,nH(GOpPMAaIMOHHBIE PECYPCHI
EID.

Pasznen 2.Teopust ctpoenus atroma. [lepuoguveckuii 3axon u Ilepuonuyeckasi cucrema
xumudeckux iemenToB .M. MenaesneeBa (2 yaca)

CtpoeHue aToMa. DJIEKTPOHHAS

21 P P 1 Bu6miorexa [TOK
KOH(pHTrypamus atoma.
3aKOHOMEPHOCTH B U3MEHEHUN

2.2 . p 1 bubmuorexa [JOK
CBOICTB MPOCTHIX BEIIECTB.




Pa3nen 3.CTtpoeHue u MHOrooOpa3ue HeopraHudecknx Bemects (3 yaca)

:‘)J'IeKTpOOTpI/IHaTCJ'IBHOCTI).

3.1 1 bu6nuoreka [IOK
BanentHocth. CTeneHb OKUCIICHHUS.
Buner xumnueckon ¢Bs3u. THUNIEL
3.2 . 1 bu6nmoreka [IOK
KPUCTAJUTMYECKUX PEHIETOK.
Knaccudukanus HeopraHmuecKux
3.3 1 bubnuorexa [JOK
BeluecTB. HoMeHnknarypa.
Paznen 4. Xumunueckue cBOMCTBA OKCH/I0B, 0OCHOBAHM, KHCJIOT, coJiei (3 yaca)
XuMUYecKue CBOICTBa OKCHUJIOB.
41 . . 1 bubmuorexa [JOK
XHUMHUYECKHE CBOMCTBA OCHOBAHUH.
XHUMHYECKUE CBOMCTBA KUCIIOT.
4.2 XHMMUYECKUE CBOKMCTBA COJICH. 1 bubmuoreka [JOK
Kucnele u cpennue cou.
OKHCIUTENBHBIE CBOMCTBA CEPHOM
4.3 KUCI0Thl. OKUCIUTENIbHBIE CBOMCTBA 1 bubmuorexa [JOK

a30THOM KHCIJIOTHI.

Paznen 5. XumMuyeckne CBOiCTBA Ba)KHEHIIUX MeTALIOB U HeMeTaJl1oB. [Tosyuyenue (3

yaca)
XHUMHYECKHE CBOMCTBA  Ba)KHEMIIMX
51 1 bubmuorexa [JOK
METAaJIJIOB.
OO0mre cnocoObl MOTY4YEeHUS! METAIJIOB.
5.2 i 1 bubmuoreka [JOK
OnexTponus.
XWUMUYECKHE CBOMCTBA  BaKHEUIIMX
HEMETAJIJIOB.
5.3 1 bubmmoreka [JOK
[Tonyyenne  HeMeTaAINIOB W HX
BOKHEUIIUX COCAUHEHUMN.
Pa3znen 6. Xumuueckue peakuuu (7 yacon)
6.1 ONEKTPOIUTHYECKAS JUCCOLIUALHS. 1 bub6nuorexa [IOK
6.2 | Xumuueckas peaxiusi. 1 bubnnorexa [JOK
6.3 CKopocTh XMMHUECKOH pPEaKLINH. 1 bubmuorexa [IOK
6.4 IMaaponms. 1 bubmuorexa [JOK
OOpatumble  peaknud. XHUMHUYECKOE
6.5 P P 1 bubmuoreka [JOK
paBHOBECHE.
TennmoBou s ekt XUMHYECKON
6.6 b 1 bubmmoreka [JOK
peaxiuu.
6.7 KauecTBeHHbIE peakiym. 1 bubmuorexa [JOK
Pa3nen 7.PacTBopsbl u cmecu (3 yaca)
MaccoBast JToJis BEIIecTBa B pPacTBOpE.
7.1 m pactsop 1 Bu6mmorexa [IOK
OO6beMHbIe OTHOILIIECHUS Ta30B.
Pemenne 3a1a4 Ha HaXOXIACHHUE MACCHI
7.2 1 bubmuoreka [JOK

un oobeMa.




7.3

Pemenne 3amad  BBICOKOTO  YPOBHS
CJIOKHOCTH Ha pacTBOPHI (CMeCcH)

1

bubmuoreka [JOK

Paznen 8. OKHCINTEIbHO-BOCCTAHOBHUTEIbHBIE peaKkuuu. Peaknuyun MOHHOIO o0MeHa (2

yaca)
OKHCIUTETbHO-BOCCTAHOBUTEIHHBIC
8.1 1 bu6mmoreka [JOK
peakuuu. Mapranen. Xpom.
8.2 Peakiiun noHHOro oOMeHa. 1 bubmuoreka [JOK
Pa3nen 9. Xumus B noBceHeBHOIi :ku3nu (1 yac)
9.1 XuMUsI B TTIOBCETHEBHOM KU3HHU. 1 ‘ bubmuoreka [JOK
Hroro no pazneny ’
Pa3nen 10. Oprannyeckue BeulecTna (7 4acoB)
Knaccudukanmst OPraHUYECKHUX
10.1 BeulectB. CTpoeHHe  OpraHu4yecKux 1 bubnuorexa [JOK
BEIIECTB.
10.2 XHUMHUUECKUE CBOMCTBA YTIIEBOJOPOIOB. 1 bu6mmoreka [JOK
XHUMHYECKUE CBOICTBa
10.3 . 1 bubmuoreka [JOK
KHCIJIOPOJICOACPKAIINX COSTUHEHUI.
XuMu4yecKue CBOICTBA
104 . 1 bubmuorexa [JOK
a30TCOACPIKAIINX COSTUHEHUH.
['eHeTnveckass CBsA3b MEXKAY KiaccaMu
10.5 - 1 bu6mmoreka [IOK
OpPTaHUYECKUX COCAMHCHUN
['eHeTnyeckas CBSI3b MEXIY KiaccaMu
10.6 OpraHUYECKUX COETUHEHUII. 1 bubnnorexa [JOK
O060011eH1E U TOBTOPEHUE.
Pemenne 3amad  Ha  HaxOXKICHHE
10.7 MOJIEKYJIIPHOM (bopMyIIbI 1 bubnuorexa [JOK
OpPTaHUYECKOTO COSTUHEHHUSI.
Paznea 11. IlpakTukym(2 4aca)
Pentenmne pacu€THbIX 3a1a4 pa3HbIX
11.1 CILICHHE pacte a1t pas 1 Bu6moreka [JOK
THUTIOB.
11.2 O0001enne u MOBTOPEHUE 1
' MPONJICHHOTO MaTepuana.
OBUIEE KOJIMYECTBO YACOB 11O 34

IHPOI'PAMME




KAJIEHAAPHO-TEMATHYECKOE INTAHUPOBAHUE

Ne Tema 3ansaTHA OcHOBHbIE TIOHATHS Howmep 3aganus | KonudecTso Jlata uzydeHust
/i EI'D 4acoB [nas |  @axr
Beenenne.Ocodennoctu EI'D mo xumuu 2026 roxa (1 gac)
1 [Tpoextr nemoBepcuun EI'D  mo | Kogudukarop snementos - 1
xumun 2026 toma, komuduKaTop | comepikaHus,CIEIU(UKAIUAIIO TPEAMETY
JJIEMEHTOB «Xumusa», nemosepcusa KM EI'D no xumun
CoJIepKaHus, CIIeU(PUKALTHSTIO 2026 rona.
npeaMeTy,nH(OOpPMAITHOHHBIC
pecypcebl EI'D.
Teopus crpoennsi aroma. [lepuoanuecknii 3akon u [lepuoanyeckas cucrema xummuyeckux 1eMenToB /.. MenaeneeBa (2 yaca)
2 | Ctpoenue aroma. OnekrpoHHas | CoBpeMeHHass MOJENIh CTPOCHUs aroma. | 3amaHue Tuma 1. 1
KOH(UTypalus aroma. Pacnipenenenne 3JIEKTPOHOB o
SHEpreTuueckuM ypoBHsIM. Kiaccuduxanus
XUMHUYECKUX  3eMeHTOB.  (OcobeHHOCTH
CTPOEHHS] YHEPreTUYECKUX YPOBHEH aTOMOB
(s-, p-, d-a;memeHTOB).
OcHOBHOE U BO30YXJIEHHOE COCTOSHUSA
aTOMOB. DJIEKTpOHHAs! KOHPUTYpaIHsI aToMa.
BasleHTHBIE 2JIEKTPOHBI.
3 | 3akoHomepHocTH B u3MeHeHuu | [lepmogudeckas  cucTemMa  XMMHYECKUX | 3amaHue TUMa 2. 1
CBOWCTB ITPOCTBIX BEIIECTB. sanemeHntoB [[.M. MenneneeBa. dusnueckuii
cmbicin  Ilepuonmueckoro  3axkona  JI.H.

MenneneeBa. [IpuunHbI U 3aKOHOMEPHOCTH
W3MEHEHUs CBOWMCTB JJIEMEHTOB H HX
COCIMHEHUN 10 TMepuojaM U TIpyMram.
3aKOHOMEPHOCTH B HM3MEHEHUM CBOWCTB
MIPOCTBIX BEIIECTB, BOJIOPOJHBIX
COEJIMHEHUH, BBICIIINX OKCHUJIOB "
TUIPOKCHU/IOB.




CTtpoeHue u MHOroo0pa3ue HeOpraHu4ecKux Bemecrs (3 yaca)

4 | DIEeKTPOOTPHULIATEIILHOCTb. DIIEKTPOOTPULIATENHHOCTb. Banentnocts. | 3aganue tuna 3. 1
BanenTHOCTS. Crenens | CTenieHb OKHUCIICHHA.

OKUCJICHHS.

5 Buapl xumuueckoir cBs3u. Tunbl | Bumbl Xumudeckoil cBs3u  (KOBaJieHTHas, | 3ajgaHue Tuma 4. 1
KPUCTAJUTMYECKUX PEIIETOK. WOHHAs, METAJUIMYECKasi, BOJOpPOJHAs) U

MEXaHU3MBI eé o0OpazoBaHus.
MexMOJIeKyIIIpHbIE B3aUMO/JICHCTBUA.
BemecrBa MOJIEKYJIIPHOTO H
HEMOJICKYJIIPHOTO CTPOCHHSI. Tumnsr
KPUCTAUIMYECKUX PEIIETOK. 3aBUCUMOCTH
CBOMCTB BEILIECTB OT TUIIA KPUCTAJUIMYECKOU
pELIETKH.

6 Knaccudukanus weopranmueckux | Knmaccudukanuss HeopraHMYECKUX BEIISCTB. | 3aJaHue THIA 5. 1
BeulectB. Homenknarypa. HomeHnkiiatypa HEOpraHM4ecKux BEIIECTB.

XuMHYeCKHe CBOHCTBA OKCHI0B, 0OCHOBAaHUIi, KMCJIOT, coJieii (3 yaca)

7 | XuMHYECKHE CBOICTBA OKCHJIOB. | XMMHYECKHUE CBOIiCcTBa OKCHJIOB. | 3ajanue tuma 8. 1
XUMUYECKHE CBONCTBa | XMMHYECKHE CBOMCTBA OCHOBAHUIA.

OCHOBaHHIA.

8 | XuMuueckne CBOHCTBa KHCIOT. | XUMHYECKHE CBOMCTBA KUCIOT. XMMUYECKHUE | 3aJaHue TUIa 8. 1
XUMUYECKHEe CBOMCTBA  COJICH. | CBOMCTBA COJICH.

Kucnele u cpennue conu.

9 | OkucnurensHBIC CBOWMCTBA cepHO | OcoOeHHOCTH XUMHYECKUX CBOMCTB | 3amanue Ttuma 8. 1
KHCIIOTBI. OKuCIUTENbHBIE | KOHLIGHTPUPOBAaHHOM  cepHOM  kucinoThl. | [Toaroroska K
CBOMCTBA a30THOM KHUCIOTHI. OC00EHHOCTH XUMHYECKHX CBOMCTB a30THOM | 3a7aHuIo 19.

KHCIIOTEL.
XuMHYeCKHe CBOMCTBA Ba)KHEHIINX MeTAJI0B M HemeTa/u10B. [lonyuyenue (3 yaca)

10 | Xumuueckue CBOMCTBa | XMUMHYECKHE CBOMCTBA BaKHEHIIMX | 3ajaHue TUIIA 8. 1
BaXHEHUIITX METAJIJIOB. METayUIoB  (HATpWid,  Kajdui, KaJblWi, | 3amanue tumna 9.

MarHuii, Xpom, QJIIOMHHHUH, LUHK, *XE€Ie30,
MeZlb) U UX COeIMHEHUH.
11 | O0mme  cmocoObl  momydeHus | OOmme crnocoObl MOMy4YeHUs MeTauioB. | 3aganue tuma 20. 1

METaJUIOB. DJIEKTPOJIIH3.

DJIEKTPOJIN3 PACIIIABOB M PACTBOPOB COJICH.




12

XUMHYECKHE CBOICTBa
BOKHEUIITNX HEMETAIIIOB.
[lonyyeHue HeMETaIOB MU UX

BOKHEUIIINX COEIUHEHUIL.

XuMuyeckue CBOICTBA BOKHEHIINX
HEMETauIoB  (TaJloTeHOB,  CEpbl,  a30Ta,
docdopa, yriepoga W KpEeMHHS) U HX
COEIMHEHU I (oxcumaos,
KHCIIOPOJICOIEPKALIUX KUCIIOT, BOJOPOIHBIX
COCIMHEHUH).

[TonydeHne HEMETAJIOB M HMX Ba)KHEUIIMX
COCIUHEHUN.

3amanue THma 7.

3amanne tHoa 6-
9.

Xumuyeckue peakuuu (7 4acoB)

13 DNeKTpOoNIUTHYECKAs DIIEKTPOTUTHIECKAS nucconuanus. | 3aganue tumna o.
JMCCOLMALS. CunbHble U ciabble 37eKTpoauThl. CTeneHb
JMCCOLIMAIINU.
14 XuMHUeCKasi peaKiysl. Xumnueckass — peakuusa.  Knaccudukanus | 3aganue tuna 17.
XUMHYECKHX pEaKIUuid B HEOPraHUMYECKOU
XMMMM UM OPraHU4eCKOM XHUMHUHU. 3aKOH
COXpaHEHMsI MacChl BELIECTB.
15 Ckopoctb xumMuueckoil peakiuu. | CKOpocTh peakuuu, €€ 3aBUCUMOCTh OT | 3ajaHue Tuna 18.
pa3anyHbIX (PaKTOPOB.
16 I'unponus. I'unponus.Cpena BOJHBIX pacTBopoB | 3amaHue Tumna 21.
BEUIECTB: KUCJIasd, HEUTpaibHasl, HIEJIOYHAs.
17 ObpaTtumslie peakuuu. | ObpaTumbie peakiuu. Xumuueckoe | 3aganue Tumna 22.
XUMHYECKOE PAaBHOBECHE. paBHOBecue. DakTopbl, BIMAOIIME Ha | 3ajaHue Tna 23.
COCTOSSHUE  XMMHYECKOIO  paBHOBECHS.
ITpunaiun Jlelllatense.
18 TennoBoit 3¢pdext xummueckoit | Pacuérsl TEIJIOBOTO s¢pdexra (no | 3ananue Tuna 27.
peaxkuuu. TEPMOXUMHUYECKUM YPABHEHUSIM).
19 KauecTBenHsble peakuyu. WUnentuduxanms HEOPraHWYeCKHX | 3agaHue tuna 24.
coenquHeHuil. KauecTBeHHBIE peakUMHu Ha
HEOpraHMYecKWe  BellecTBA W HOHBIL
Wnentudukanms OpPraHUYECKUX

coeHEeHUH. Pelmenne sKcrepuMeHTaIbHbBIX

3aa4 Ha paClliO3HaBaHUC BCUICCTB.

PacTBopsbl u cmecu (3 yaca)




20

MaccoBass jonsi  BeliectBa B
pactBope. OOBEMHBIC OTHOIICHUS
rasos.

Pacuersl MaccoBoW J0JIM M MOJIIPHOU
KOHIIGHTpAllMd  BEIECTBA B  PacTBODE.
Pacuétel 00BbEMHBIX OTHONICHHWH Ta30B TPH
XUMHUYECKUX PEAKIHUSIX.

3amanue Thma 26.
3aganue tuma 27.

21

Pemienue 3amady Ha HaXOXKICHUE
Macchl Wik o0BeMa.

Pacuétet maccel  (00BEMa, KOJWMYECTBA
BEIIIECTBA) MPOAYKTOB PEAKIIUHU, €CIIH OJHO
W3 BEIIECTB JaHO B H30BITKE (KMMeeT
IpUMeCcH);  pacyéTbl  MaccoBOW WM
00BEMHOM J0NH BBIXOAA MPOAYKTA PEaKIHH
OT TEOPETUIECCKH BO3MOXHOTO.

3amanue Tumna 28.

22

Pemienue 3agay BBICOKOTO YpOBHS
CJI0)KHOCTH Ha pacTBOpPHI (CMECH)

Pacuétei maccel  (00OBEMa, KOJWMYECTBA
BEIIIECTBA) MPOIYKTOB PEAKIMH, €CIU OIHO
U3 BEHIeCTB JaHO B U30bITKE (UMeeT
npumecH).  Pacu€rer  maccel  (00BEMa,
KOJIMUECTBA BEIIECTBA) MPOJYKTa PEaKIIHH,
€CJIM OJTHO U3 BEIIECTB JJaHO B BUJIE pacTBOpa
C onpeaeIEHHOM MacCOBOU nojeu
pacTBOpEHHOrO  BemiecTBa. Pacu€tel ¢
MCIIOJIb30BAHUEM MOHATHHA «MaccoBas J10JIsI»,
«MOJISTpHAs KOHIICHTPAIIUs,
«pacTBOPUMOCTBY.

3aganue tuma 34.

OKHCINTENbHO-BOCCTAHOBUTEIbHbIE PCaAKIUHU. Peakuun HOHHOTO o0MeHa

(2 yaca)

23

OKHUCIIUTENBLHO-
BOCCTAaHOBUTEIILHEIE
Maprasnen. Xpom.

peaKIuu.

OKHUCIUTENFHO-BOCCTAHOBUTEIIHHBIE
peakuuu. XMMHYECKHE CBOMCTBAa MAapraHiia,
XpoMa U UX COCTMHEHHUN.

3amanue THIIA

19.3amanus  THma
29

24

Peakniun noHHoro oOMeHa.

Peakiiuu nOHHOTO oOMeHa.

3amaunne trmna 30.

XuMuUA B MoBceHEeBHOI :ku3nu (1 yac)

25

XUMHUS B IIOBCETHEBHOM KU3HU.

[IpaBuna Oe3zomacHOW pabOTBI C EIKHMH,
TOPIOYMMH M TOKCUYHBIMU BEILIECTBAMH,
CpeIcTBaMU OBITOBOM XUMHH. XUMHUS H
3J10pOBbE. XHUMHSI B MEOUIHMHE. XUMHUS H
CEIbCKOE XO3SHCTBO. XuMus B
MPOMBIIIUIEHHOCTH. XWUMHUSI W DJHEPreTHKa:

3agaHue Tima 25.




MIPUPOIHBIN U MONYTHBIA HEPTAHOM Ta3bl, UX
cocTaB H ucnojib3oanue. CoctaB He(TH U e€
nepepaboTka  (MPUPOAHBIE  HMCTOYHUKH
YIJIEBOJOPOAOB). XHUMHS M DKOJIOTHS.
XUMHUYECKOE 3arpsi3HEHHUE  OKpYKaroleu
cpeapl U ero mocaeactsua.  Oxpana
ruapocepsl, MOUBbI, aTMOChephl, GIOPHI U
dayHBl OT XHMHYECKOTO 3arps3HCHHS.
[TpoGiema 0TX00B ¥ TOOOYHBIX MPOAYKTOB.
ANbTepHATUBHBIE  HUCTOYHUKHA  DHEPTrHUH.
OO0mue npeacTaBlieHUs O MPOMBIIUICHHBIX
croco0ax MOJIYYeHHUS] XMMUYECKUX BEIECTB
(Ha mpuMmepe TNPOU3BOJCTBA aMMHAKa,
cepHOM KUCIOTHI). YépHas © 1BETHAA
Metamyprus. CTeKIo W CHJIHMKaTHas
MPOMBIIIUICHHOCTb. [IpombineHHas
OpraHuyeckas XUMHSL. Cripbé TUIS
OpraHuYecKOod MpoMBITIeHHOCTH. CTpoeHue
U CTPYKTypa THOJUMEpPOB. 3aBUCHUMOCTH
CBOICTB MOJMMEPOB OT CTPOEHUS MOJIEKYII.

OcHoBHbIE CHOCOOBI MOJIyYEHUs
BBICOKOMOJIEKYJISIPHBIX COETMHEHUI:
peakuuu NOJIMMEPU3ALIUH "
MTOJINKOHICHCALUH. Knaccudpukanus
BOJIOKOH.

Opranuyveckue Bemecrna (7 4acoB)

26 | Knaccudukamus  opranmueckux | [IpencraBnenue 0 kinaccupukanuu | 3aganue tuna 10.
BEILIECTB. oprannyeckux BemecTB. Homenknartypa | 3amanue tumna 11.
Crpoenue OpPraHUYECKUX | OPTAaHUUYECKUX COEIMHEHUI
BEILIECTB. (cucremaTnyeckast) u TPUBHAJIbHBIE

Ha3BaHUA BaKHEHIIINX HpeHCTaBHTeHCf/'I
KJIaCCOB OPraHUYCCKHX BCUICCTB.
OCHOBHBIC ITOJIOXKCHUS TCOpHUU XUMHUYCCKOT'O




CTPOECHUS OPraHUYECKUX coequHeHur A.M.
byrneposa. YriepoaHslii CKeJIeT
OpraHuYecKon MOJIEKYJIBI. Kparnocts
XUMHUYECKOHN CBSI3U. G- U T-CBA3U. sps-, sz-,
Sp- rHOpuau3anMK  OpOUTAlIe  aTOMOB
yriaeposaa. 3aBUCUMOCTb CBOWCTB BELLIECTB OT
XUMHUYECKOTI'O CTPOCHMS MOJIEKYJ. ['omoitory.
I'omonormuecknit  pax.  M3omepus u
uzomepbl. lloHatue o QyHKIUOHANBHOM
rpynme. OpueHTauoHHbIE 3¢ heKThI
3aMECTUTEIIEN.

27

XUMHYECKHUE CBOMCTBA
yTJIEBOIOPO/IOB.

XUMHYECKUE  CBOMCTBA  YIVIEBOAOPOIOB:
AJIKaHOB, LUKJIOAJIKAaHOB, AJIKEHOB,
aJKaJIUEHOB, QJIKWHOB, AapeHoOB. Peakuuun
3aMEIEeHHs] TaJloreHa Ha THAPOKCOTPYIIY.
JleficTBHe Ha rajgOreHIPOU3BOIHBIE BOJAHOIO
u CIIUPTOBOTO pacTBopa ENOYH.
B3anmoneiicTBrue  IUrajoreHajlkaHOB — C
MarimueM W  1uHKOM. Mcmonb3oBaHue
rajoreHNpPOU3BOIHBIX YTJIEBOJOPOJIOB IpHU
CHHTE3E OPraHUYeCKUX BEILIECTB.
CB00OOTHOpATUKAITBHBIN u WOHHBIA
MEXaHU3MBI peaKuuu. ITonsaTne 0
Hykiaeopmie u anekrpoduie. I[lpaBuio
MapxkoBHukoBa. [Ipasuio 3aiinesa.

3aganue tuna 12.
3aganue tumna 14.

28

XUMHYECKHUE CBOWCTBA
KHUCJIOPOJICOAEPKALTUX
COEIUHEHUN.

XuMudeckue CBOMCTBA
KHCIIOPOJICOACPHKAIIIX COETUHEHMI:
CcriupToB, (eHONa, aNbJETHIOB, KETOHOB,
KapOOHOBBIX KHUCIJIOT, CIOXHBIX 3(UPOB,
YKUPOB, YTJICBOJIOB.

3aganue tina 12.
3aganue tuma 13.
3amanue tumna 15.

29

XUMHUYECKHUE CBOWCTBA
a30TCOJIEPKAIIUX COCTUHEHHI.

XapakTepHble XUMUYECKHE CBOMCTBa
aMUHOB.  AMHUHOKHCIOTBI ¥ OEJKH.
AMUHOKHUCIIOTBI KaK amM(pOTepHBIC

3aganue tuma 13.




opranuueckue  coequHeHusi.  OCHOBHBIE
AMUHOKUCJIOTBI, oOpazyroiue OenKH.
Baxueiimue crnocoObl MoiaydeHus aMUHOB U
AMUHOKHCIIOT. XuMuyeckue CBOICTBA
OeKOB: TUIPOJIU3, JeHaTypaLus,
KaueCTBEHHbIE (LIBETHHIE) pEaKIMU Ha OCJIKH.

30 | 'emernueckas CBSI3b MeXy | XUMHYECKUE CBOICTBa opranndeckux | 3aganue tumna 16.
KJaccamu OPraHUYECKHUX | COEMHEHHUI.
COCTUHEHUN
31 | I'enermueckass  CBsI3b  Mexay | XUMHYECKHEe  CBOWCTBA  OpraHMYECKuX | 3amaHue Tumna 24.
KJIaccaMu OpPraHUYECKUX | COCTUHEHUH. WNnentudukanus | 3ananue tuna 32.
coequHeHnii.  O0OOImIeHWEe W | OPraHUYEeCKUX  COCAMHCHHI. Pemenue
MTOBTOPEHHE. AKCIIEPUMEHTAIbHBIX 3a1au Ha
pacro3HaBaHME BEIIECTB.
32 | Pemienue 3amay Ha HaxoxnaeHue | Haxoxaenue — monekynspHoil — ¢opmynsl | 3aganue tumna 33.
MOJICKYJISIPHOM (OpMYyITBI | OPraHUYECKOTO BEIIECTBA IO €ro IUIOTHOCTU
OpPraHUYECKOTO COCAMHECHHUS. Y MacCOBBIM JOJISIM 3JIEMEHTOB, BXOSIINX B
€ro COCTaB, WU MO TPOJYKTaM CTOpaHUS;
YCTaHOBJIEHHE  CTPYKTYpPHOH  (OpMYIBI
OPraHWYEeCKOr0 BEIIECTBA HAa OCHOBE €ro
XUMHUYECKUX  CBOMCTB  WJIH  CHOCOOOB
MTOJTYYCHUSI.
IIpakTukym (2 yaca)
33 | Pemenue pacuéTHBIX 3a1a4 Pemenue pacu€THBIX 3a71a4 pa3HBIX THIIOB. Pas6op
Pa3HbIX TUIIOB. BapHAHTOB.
34 | O6obmenue " noBToperue | O6o0meHne M TMOBTOpeHHE TpoiaeHHoro | Paz6op

HpOfI,Z[CHHOFO MaTcpurajia.

MaTcpurajia.

BAapHUAHTOB.




INEPEYEHD 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBIX HA EI'D

1O XUMHNHN
Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS
1 Teopernueckne OCHOBBI XUMUH
Crpoenue BemectBa. CoBpeMeHHasi MOJIEeNb CTpoeHus atoma. Pacnpenenenue
JNIEKTPOHOB 10 JHEPreTHYECKUM YpOBHsAM. Kiaccupukanus XUMHUYIESCKHX
11 sneMeHTOB. OCOOEHHOCTH CTPOEHUS SHEPIETUIYECKUX YPOBHEH aTOMOB (S-, p-, d-
aneMeHToB). OCHOBHOE U BO30YXKAEHHOE COCTOSHHUS aTOMOB. OJIEKTPOHHAs
KoH(uUrypaius aroma. BareHTHbIE 2JIEKTPOHBI
[lepuonnueckas cucremMa xumuyeckux dnementoB M. Menzaeneesa.
Ousnueckuit cmbicn [lepuoanueckoro 3akona .M. MenneneeBa. [Ipuunnsl u
1.2 3aKOHOMEPHOCTH M3MEHEHMs CBOMCTB DIEMEHTOB M HUX COEIUHEHHH II0
epuoJaM U rpynnaM. 3aKOHOMEPHOCTM B HM3MEHEHHM CBOMCTB MPOCTBIX
BEILIECTB, BOJOPOIHBIX COCTUHEHUI, BBICIIUX OKCUAOB M TMIPOKCHUIOB
1.3 BanentHocTh. DnekTpooTpuuareabHOCTh. CTENEHb OKUCIEHUS
Buner xumudeckoii cBs3M (KOBaJleHTHas, MIOHHAsI, MeTallInyeckasi, BOJOPOIHAs)
14 1 MeXaHu3MBbI €€ 00pa3zoBaHus. MexXMONEeKyspHbIE B3auMoeicTBUs. BemecTBa
' MOJIEKYJIPHOTO W HEMOJIEKYJISIPHOTO CTPOCHHMS. THIbl KPUCTAUIMYECKUX
pemérok. 3aBUCHMOCTh CBOMCTBA BEIIECTB OT TUIA KPUCTAIIIIMYECKON PEIIETKI
15 XumMuyeckass — peakius. Knaccudukanuss ~ XMMUYECKUX  peakiuii B
' HEOPraHUYECKOW U OPraHNYECKOM XMMHUH. 3aKOH COXPAHEHHS MacChl BEILIECTB
1.6 CkopocTh peakiuu, e€ 3aBUCUMOCTh OT Pa3UYHbBIX (PAKTOPOB
1.7 TernoBsie 2 hekTh XUMUYeCKUX peakiuii. TepMoxuMudeckre ypaBHEHUS
18 OOpatumble peakiuu. XuMH4eckoe paBHoBecue. DakTOpbI, BIMSIONIME Ha
' cocTosiHMe XuMuueckoro paBHosecus. [Ipunnun Jle lllarense
DnexTponutuueckas auccoruainus. CunbHble U ciabbie d1exTponuthl. Cpena
1.9 BOJHBIX PACTBOPOB BEIIECTB: KHCHAas, HEUTpalibHas, wienoyHas. CreneHb
JUccorranuu. Peakiuym HOHHOTO 0OMeHa
110 IMuaponus coneit. MonHoe nmpoussenenue Boabl. Bomopoauerii mokazarens (pH)
' pacTBopa
Crioco0ObI BeIpaKeHHST KOHIIEHTPAIIMKA PACTBOPOB: MaccoBasi J0JIs pAaCTBOPEHHOTO
111 BEIIECTBA, MOJIApHAs KOHIEHTpauus. HachllleHHbIE ¢ HEHACHIIICHHBIC
pacTBOpbI, pacTBOpUMOCTh. Kpucramnoruaparsl
112 OKuCIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. [loBeneHne BelecTB B cpenax C
' pa3HbIM 3HaueHueM PH. MeTobl 2IeKTpOHHOTO OanaHca
113 DIIeKTPOIIN3 PACTBOPOB U PACILIABOB COJICH
2 OCHOBBI HEOPTAHUYECKON XUMUU




2.1

Knaccugukanus HeopraHnueckux coequHeHni. HomMeHknaTypa HeopraHu4eckux

BCIICCTB

2.2

XUMHUYECKHUE CBOWCTBA BAaXXHEHUIIMX METAUIOB (HATpUM, Kalul, KaJIbLIHM,
MarHuii, aJTFOMUHHHA, ITUHK, XpPOM, JKelIe30, MeAb) W MX coequHeHwi. OOmime

CIIOCOOBI IMOJIY4YCHH MCTAJlJIOB

2.3

2.4

2.5

XUMHUECKUE CBONCTBA BaXHEWIIMX HEMETAUIOB (TaJOreHOB, CEpbl, a30Ta,
dbochopa, yriepoma W KpEeMHHUS) M HX  COSAUHEHUH  (OKCHIOB,
KHUCIOPOACOACPKAIINX KHCIIOT, BOJOPOIHBIX COSAMHEHUI)

['eHeTHuecKas CBSI3b HEOPTrAaHWYECKHUX BEIIECTB, MPUHAIICKAIINX K PA3TMIHBIM

KJj1accaM

I/II[CHTI/IQ)I/IKaI_[I/IH HCOPraHUYCCKUX CO@HHHGHHﬁ. KauecTBeHHEbIE PCaKIMu Ha

HCOPraHNYCCKUC BCIICCTBA U MOHBL

OCHOBBI OPTaHHUYECKON XUMUU

3.1

3.2

OcHOBHBIE IMMOJIOKCHUA  TCOPHU  XUMHYCCKOI'O CTPOCHHUA OpraHn4YCCKuX
coequHeHnit A.M. bytnepoBa. YriaepoaHblil CKelIEeT OpraHM4eCKONW MOJIEKYIIbI.
KpaTHOCTh XMMHYECKOH CBS3M. S- M P-CBA3M. SP3-, SP2-, SP-rubpuau3anuu
opOuTasneil aTOMOB yryiepoa. 3aBUCUMOCTb CBOMCTB BEILECTB OT XUMHUYECKOTO

ctpoeHus Mosekyi. ['omonoru. ['omonornyeckunii psa. Mizomepust u n3oMepsl

[lonsiTue o  ¢gyHkuuoHanbHOM  rpymme.  OpueHTanuoHHble 3 eKTs

3aMECTUTEIEN

3.3

[IpencraBienre o KiaccU(pUKalMKM OpraHUYEcKUX BemiecTB. HomeHknarypa
OpPraHMYECKUX COEJMHEHUN (CUCTeMaThyecKas) W TpUBHAJIbHBIC Ha3BaHUS

BaYKHEHIITHX HpeHCTaBHTeHeﬁ KJIaCCOB OPraHUYCCKUX BCIICCTB

3.4

CBoOOAHOpAIUKAIBHBIH W HMOHHBIM MeEXaHW3Mbl peakinuu. [loHsitue o

Hykieoduie u snexrpoduiie. [Ipasuio MapkoBHukosa. [Ipasuso 3aiinieBa

3.5

Ankanbl. XMMHUYECKUE CBOMCTBA AJIKaHOB: TaJIOT€HUPOBAHUE, ETUIAPUPOBAHUE,
TEPMUYECKOE Pa3NIOKEHHe, KPEKUHI, u3oMmepusanusi, ropenue. Ilomyuenue
ankaHoB. I[lukmoankanel. Cnenuduka CBOWCTB IUKIOATKAHOB C  MaJbIM

pa3MepoMm 1uKiIa. Peakuuy npucoeIMHEHUS U PaIUKaIbHOTO 3aMEICHHS

3.6

3.7

AnkeHpl. XUMHUYECKHE CBOWCTBA: PEAKIIMU MPUCOEAMHEHUs (TaJlOTeHUpPOBAHUE,
TUIPUPOBAHUE, TUIPOTraJOTeHUPOBAHUE, TUIpATallusi), TOPEHUs, OKUCICHUS U
nonumepuzanuu. [IpomeiiieHHsle 1 Ja00paTOpHbIE  CHOCOOBI  MOJTyYEHHS
AJIKEHOB

Ankaguensl. XUMHYECKHE CBOMCTBA AalKAaJUEHOB: PEAaKLHUHU MPUCOEAVHEHHUS
(ruapupoBaHMe, TaJOT€HUPOBAaHUE), TOpeHHs U nonumepusanuu. [lomyuenue

aJIKaJIUECHOB

3.8

AnkuHbl. XMMUYECKHE CBOMCTBA: PEAKIIMU MPUCOSANHEHUs (TaJoreHUpOBaHUE,

TUAPUPOBAaHUE, TUIpATalus, THIPOTaJIOTeHUPOBAHKME) KaK CHOCO0 IMOTy4eHHUs




IIOJIMMEPOB M JIPYrMX IIOJIE3HBIX NPOAYKTOB. Peakuuum 3amemenus. I'openue
alEeTUIICHa KaK UCTOYHUK BBICOKOTEMIIEPATYPHOI'O TUIAMEHM ULl CBAPKU U PE3KU

MCETAaJlJIOB. HpI/IMeHeHI/IC allCTHUJICHA

3.9

Apenpl. XuMHYECKHE CBOMCTBa O€H30/a: peakuu SIEKTPOGUILHOTO
3aMelIeHHs, MpUcOoeNuHeHusl (TUIpUpPOBaHME, TajloreHupoBaHue). Peaxus
roperusi. OcoOEHHOCTH XUMHYECKHX CBOHCTB Toisyona.llonydyenne OeH3omna.
Oco0eHHOCTH XMMHYECKHUX CBOWCTB crHpona. llomumepusanmsi cTupoa.

Crioco0bl MoTy4eHus: ¥ IPUMEHEHUE apOMaTUUYECKUX YTIIEBOA0POIOB

3.10

3.11

3.12

3.13

Cnuptel.  IlpenenbHble  OJHOATOMHBIE CIUPTHI. XHUMHUYECKHE CBOMCTBA:
B3aUMOJICHICTBME €  HaTpUeM KaK CIOCO0  YCTaHOBJECHUS  HaIUYMs
TMJIPOKCOTPYNIBI, €  TaJIOTEHOBOAOPOJAMH  KaK  CIOCOO  IMOJIy4eHHs
pacTBOPUTEIIEH, BHYTPU- U MEKMOJIEKYJISIpHAsL AeTuapaTanus. Peakuus ropeHus.
[Tonydenue staHonma: peaknust OPOXKEHHS TJIOKO3bI, THApaTalus JTUJICHA.
OTUJIECHITIMKONIb W TIIMLUEPUH KaK IPEICTAaBUTENH IPEAEIbHBIX MHOTOAaTOMHBIX

CIIUPTOB

®enon. Xumudeckue CBOicTBa (heHosa (peakuuu ¢ HaTpueM, TUAPOKCHUIOM

Hatpus, Opomom). [lonyuenue genomna

Anprernapl. XUMUUYECKUE CBOMCTBA MpEAETIbHBIX allbJECTHI0B: I'MIPUPOBAHUE;
KAueCTBEHHbIE PEAKIUM Ha KapOOHWIBHYIO TPYIIYy (peakuus «cepeOpsHOro
3epkainay, B3aumoeiictaue ¢ ruapokcugom meau (I1). Ilomyuenue npenenbHbIX
aJIbJIETU/IOB: OKUCIIEHWE CIHUPTOB, THJIpaTalys aleTwieHa. AIIeTOH Kak

NpeACTAaBUTCIIb KETOHOB. OcobeHHOCTH pCaKu OKUCIICHUS allCTOHA

Kap6OHOBBIe KHCIOThl. XHUMHUYECKHE CBOMCTBa MMpEaACIIbHBIX OJAHOOCHOBHBIX
Kap6OHOBBIX KuCI0T. OCOOEHHOCTH XUMHUUYECKUX CBOMCTB MypaBLHHOﬁ KHUCJIOTHI.
HonyquHe NpEaACIIbHBIX OAHOOCHOBHBIX Kap6OHOBI>IX KHUCJIIOT. OKHCJICHUC
AJIKaAHOB, AJIKCHOB, INCPBUYHBIX CIIUPTOB, aAJIbACTHIOB. Bricmme NpeaACIbHBIC U

HCIIPCACIIbHBIC Kap60HOBLIC KHUCJIOTBI

3.14

3.15

Cnoxuple 3¢upsl u kupbl. CrnocoObl TOJYYEHHUS CIOXKHBIX 3(PUPOB.
OO6parumocTh peakiuu sTepudukanuu. [IpuMeHeHHE CIOXKHBIX 3S(PHUPOB B
MUIIeBOW M map@roMepHON NpOMbIIUIEHHOCTU. JKUpBl Kak ClloXHbIE 3(UpPBI
[NIMLIEPUHA U BBICHIMX KapOOHOBBIX KHCIOT. XMUMHYECKHE CBOMCTBA JKHUPOB:
THJIPUPOBAaHUE, OKUCIEeHUE. [HIponu3, WM OMBUICHHE, JXKUPOB Kak CIOCcOo0
MPOMBIIIJICHHOTO TOJIY4YEHHUsI COJel BBICIIMX KapOOHOBBIX KHMCIOT. MbUTa Kak

COJIN BBICHIHNX Kap6OHOBI)IX KHCIIOT

XHWMHUYECKHNE CBOWMCTBA IUIIOKO3bl: PEAKLIUMU C YYaCTUEM CIHPTOBBIX H
aNbJIETUIHOM TPYII U MOJOYHOKHCIOe OpokeHue. [IpuMeHeHue IoKo3bl, eé
3Ha4YeHUE B JKU3HEAEATEIILHOCTU OpraHusma. Jlucaxapuasl: caxaposa, MaibTo3a.
BOCCTaHaBHI/IBaIOIJ_II/Ie U HCBOCCTAHABJMBAIOMIUC JUCAXAPUBI. FI/II[pO.HI/B

nucaxapunoB. [lonucaxapuael: Kpaxmal, riaukoreH. CTpoeHHE MaKpOMOJEKYJI




3.16

3.17

KpaxMmaja, TJIMKOreHa M UeJultoio3bl. (Du3nueckue CBOMCTBA Kpaxmalia u
LEeJUTI0NI03bl.  XMUMHUYECKHE CBOWCTBA KpaxMmaia: TIHMApOJU3, KauyeCTBEHHAas
peakuus ¢ MOAOM. XHMHUYECKUE CBOMCTBA IEJIIIOJIO03bI: TUAPOIIN3, MOTYyYCHHE
s¢upoB uemwnono3pl. lloHATHE 00 HMCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a,

alleTaTHBIN MIENK)

AMUHBI. AMHMHBI KaK OpPraHU4e€CKME OCHOBAHUSA: PEAKUUU C BOJIOHM, KHCIIOTaMH,
peakuusi TOpeHHs. AHUIWH Kak [MPEeACTaBUTEIb apOMAaTHYECKUX aMHUHOB.
XUMHUYECKUE CBOWCTBA aHWJIMHA: B3aUMOJICHCTBUE C KHUCIOTaMH, OPOMHOMA
BOJOM, okucieHue. [loaydyeHne aMHMHOB aIKWIMPOBAaHWEM aMMHaKa U

BOCCTAHOBJICHUEM HUTPOIIPOU3BOJHBIX YIJTICBOJ0OPOAOB

AMUHOKUCIOTBL U Oenku. AMHMHOKHCIOTHI Kak aMm(oTepHble OpraHuYecKHe
coenuHeHusi. OCHOBHBIE AMHUHOKHCIIOTHI, OOpasyromue Oenkn. XUMHUYECKHe
CBOMCTBa OEJIKOB: TUAPOJIN3, JEHATYypalus, KayeCTBEHHbIE (LIBETHBIE) PEAKIUU

Ha Oenku

3.18

3.19

CrpoeHue u CTpPyKTypa HOJUMEPOB. 3aBUCHMOCTb CBOMCTB IOJIMMEPOB OT
cTpoeHus: MoJieKyJl. OCHOBHBIE CIOCOOBI IOJyYEHHsI BBICOKOMOJIEKYJISPHBIX
COEAMHEHUI: peakuuu MoJuMepu3alu U noiaukoHaeHcanuu.Kinaccuduxanus

BOJIOKOH

WNnentudukanus opraHnueckux coeAMHEHUH. PerieHue axcrnepuMeHTaIbHbIX

3aa4 Ha paCrno3HaBaHHUEC OPraHNYCCKHUX BCHICCTB

3.20

I'enermueckas CBA3b MCXKY KilaCCaMU OPraHUYCCKUX COeI[I/IHCHI/Iﬁ

XUMHUS U KU3Hb

4.1

XuMmusi B mHoOBceIHEBHOM xu3HU. [IpaBuna Oe3omacHoOl pabOTBl € €IKUMH,

TOpHOYHMMU U TOKCUYHBIMU BCIICCTBAMU, CPECACTBAMU OBITOBOI XUMHUH

4.2

4.3

4.4

XUMHUS U 300pOBbE. XUMUS B MEAUIIMHE. XUMUS U CEJIbCKOE XO35MCTBO. XUMHUS B
MIPOMBIIIEHHOCTH. XUMHS M JHEpPreTUuka: MPUPOIHBIA M TOMYTHBIA HETSIHOM
rasbl, UX COCTaB U ucnojib3oBanue. CoctaB HePTH U e€ mepepaboTka (IPUPOJHbIE

WCTOYHUKH YTIICBOJIOPOJIOB)

XUMUA W JKOJOTUsl. XUMHUYECKOE 3arpsA3HEHHE OKPYKAloLIEed Cpellbl U €ro
nocnenctBus. Oxpana runpocdepsl, MoUBbl, arMochepsl, ¢haopbl U GayHbl OT
XUMHYECKOro 3arpsisHeHus. [Ipobrema OTXOJOB M MOOOYHBIX MPOJIYKTOB.

AJ'ILTepHaTI/IBHBIC HUCTOYHUKU SHCPTUU

OOmue mpencTaBiIeHHUs] O MPOMBIIIIEHHBIX CIOC00aX MOMYyYEHHUS XHUMHUYECKUX
BelIeCTB (Ha TMpUMEpe MPOU3BOJACTBA aMMHAaKa, CepHOW KHUCIOThHI). U&pHas u
IBE€THAas1 MCTAJLTypTHs. Crekio n CHJIMKaTHasA MMPOMBIINIJICHHOCTD.
[IpombinienHass  opranuudeckas  xumua.  CpIpp€ It OpPraHUYECKOU

MPOMBIINIJICHHOCTH

Tunel pac4€THBIX 3a1a4




Pacuérsl Macchl BeniecTBa Win 00bEMa ra30B 10 U3BECTHOMY KOJIMYECTBY

>4 BEIIIECTBA, MAaCCe WM 00BEMY OHOTO M3 YYACTBYIOIIUX B PEAKIIUU BEIIECTB
5.2 Pacuérsl TemioBoro a¢dexra peakun
5.3 Pacuérpl 00bEMHBIX OTHOLICHUH Ta30B MPU XUMHUECKUX PEAKIIUAX
5.4 Pacuérer maccrl (00bEMa, KOMUECTBA BEIIECTBA) MPOAYKTOB PEAKIIHH, SCITH
' OJIHO U3 BEIIIECTB JIaHO B U30BITKE (MMEET IPUMECH )
55 Pacuérer MmaccoBoi min 00BEMHON JOTIM BBIXO/IA MPOAYKTA PEAKIIMHA OT
' TEOPETUYECKU BO3MOKHOTO
Pacuérbl maccnl (00bEMa, KOIMUYECTBA BEIIECTBA) MPOAYKTA PEAKIMH, €CIIU OJTHO
5.6 13 BEIIECTB JIaHO B BUJIE PACTBOPA € ONPEIEIEHHON MaCCOBOM 101
PacTBOPEHHOTO BEILIECTBA
57 Pacuétel ¢ ucnonab30BaHNEM HNOHATHI «MacCOBast 10JIs», «MOJISIpHAs
' KOHIICHTPALIUS», «PACTBOPUMOCTH
Haxoxaenne MosekymsipHOi ¢GopMyIbl OpraHUYEeCKOTro BEIIeCTBa 10 ero
5.8 IJIOTHOCTH U MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOSIINUX B €r0 COCTaB, UJIU 110

IpoaAYKTaM CropaHust



OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
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