lNocynapcTBeHHOE OO IPKETHOE HETHUIIOBOE 00IIIE00pa30BaTEIHbHOE YUPEIKICHNE
«["'ybepHaTtopckuit MHOTONPOMIBHBIN JTALEH-UHTEPHAT

Paccmorpeno: YTBepiKaeHo:

Ha 3acenanud MO MEearoru4ecKuM COBETOM

YUMTEJIEH €CTECTBEHHBIX HAyK [IpoTtokomn Ne 8

oT «21» mapta 2022 1. ot «21» maprta 2022 1.

PykoBonurens MO [Ipencenareins negarornyeckoro COBeTa
Hupexktop TBHOY «I'MJIN»

/ Mapmukos P. C.
/MypsimikuHa E.B.

PABOYASA ITPOI'PAMMA
y4eOHoro npeamera « XuMHs»
10 kaace (mpo¢uIbHBIH YPOBEHbD)
CocTaBWJIM: YYUTEIb XUMHUH BBICIICH KBATM(PHUKAMOHHON KaTerOpHH

Macanosa Haranss BnanumupoBHa

YueOHuK:
Epemun B. B. Xumus. YrinyOnennsiii yposenb. 10 kiacc. / B.B. Epemun, H.E. Ky3smenko, B.1.

Tepenun, A.A. [posnos, B.B. Jlynun; non pea. B.B. Jlynuna. — 6-e uzn., nepepa6. — M.: JIpoda,
2019. — 446 c.

Kewmepono, 2022



IHHOACHUTEJBbHAA 3AIINCKA

Pabouass mporpamMma ydeOHOro mnpeamera «XuMmus» pa3paboTaHa B COOTBETCTBHH C
TpeOOBaAHUSMU
o  ®Deodepanvnoco 3axkona om 29.12.2012 Ne 273-®@3 «06 obpazosanuu 6 Poccutickoti
Dedepayuuy,
o  DedepanvHoco 20CY0aAPCMBEHHO20 00pPA308AMENLHO20 CMAHOAPMA CPeoHe20 00weco
00pa306anUsl, YMBEPUCOEHHO20 npukasom Munucmepcmea o00pazosanus U HAYKU
Poccuiickoii @edepayuu om 17.05.2012 Ne 413.

[IpenogaBanue yaeOHOTO MpeaMeTa BeeTCs ¢ ucoyb3oBanueM Y MK:
Epemun B. B. Xumus. Yraoyonennsiii yposenb. 10 knacc. / B.B. Epemun, H.E. Ky3smenko, B.H.
Tepenun, A.A. [po3nos, B.B. JIlynun; nox pea. B.B. Jlyauna. — 6-¢ uzn., nepepad. — M.: JIpoda,
2019. - 446 c.

IINIAHUPYEMBIE PE3YJIBbTATBbI OCBOEHUSA YYEBHOI'O ITPE/IMETA

JInyHOCTHBIE pPe3yJIbTAThI:

1) poccwuiickas TpaKaaHCKasi HICHTUYHOCTD, MATPHOTHU3M, YBKEHHE K CBOEMY HApOJy, YyBCTBO
OTBETCTBEHHOCTH Tiepen PomuHoi, ropaocTu 3a cBOil kpail, cBoro PoauHy, mpoiuioe u HacTosIee
MHOTOHAIIMOHAJILHOTO Hapoa Poccuu, yBakeHHe TOCyJapCTBEHHBIX CUMBOJIOB (Tep0, dhiar, rumMH);

2) rpaxkIaHCKas MO3UIMS KaK aKTHBHOTO M OTBETCTBEHHOI'O 4JIEHA POCCHUHCKOro OOIecTBa,
OCO3HAIOIIET0 CBOM KOHCTUTYLIMOHHBIE TIIpaBa M OOS3aHHOCTH, YBAXKAIOIIETO 3aKOH W
MIPABOIOPSIOK, 00JIaAI0IET0 YyBCTBOM COOCTBEHHOTO JIOCTOMHCTBA, OCO3HAHHO IMPUHUMAIOIIETO
TpPaIUIMOHHBIE HAIMOHAJIBHBIE M OOIICYEIOBEUYECKNE T'yMAaHHUCTUYECKHE M JEeMOKPAaTUYECKHE
LEHHOCTH;

3) TOTOBHOCTB K clTyskeHHI0 OTEUYEeCTBY, €ro 3alluTe;

4) copMUPOBAaHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKH ¥ OOLIECTBEHHOW MPAKTUKH, OCHOBAHHOTO HAa JUAJIOre KYJIbTYp, @ TAKXKE Pa3IUIHBIX (OopM
OOIIECTBEHHOT'O CO3HAHMSI, OCO3HAHHUE CBOETO MECTa B MOJUKYJIBTYPHOM MHUPE;

5) chopMHUPOBaHHOCTHP OCHOB CaMOpPA3BUTHSI M CAMOBOCIIUTAaHHS B COOTBETCTBHH C
O0III€YEeTIOBEYECKUMH  LIEHHOCTSIMM M MJieajlaMH  TPaKJAaHCKOTO OOINeCTBa; TOTOBHOCTh U
CIIOCOOHOCTH K CAMOCTOSITEIbHOM, TBOPUYECKOW M OTBETCTBEHHOM JIEATETLHOCTH;

6) ToJepaHTHOE CO3HAHME U TOBEJCHUE B MOJUKYJIBTYPHOM MHpPE, TOTOBHOCTh U CHOCOOHOCTH
BECTH JAMAJIOT C IPYTUMH JIIOABMH, TOCTUTATh B HEM B3aWMOIIOHMMaHUS, HAXOIUTh OOIIHE eI U
COTPYAHUYATh JJsI HUX JOCTHXKEHUS, CIHOCOOHOCTh MPOTUBOCTOSTH WHAEOJIOTUH SKCTPEMHU3MA,
HAIMOHAIM3Ma, KCEHO(POOWH, AMCKPUMHHAIUM 110 COIMAIbHBIM, PEITUTHO3HBIM, PACOBBIM,
HaIlMOHAJIBHBIM IPU3HAKaM U JPYTUM HETaTUBHBIM COLIUAIBHBIM SBJICHUSM;

7) HaBBIKH COTPYIHHYECTBA CO CBEPCTHHKAMH, JETHMH MIIQJNIETO BO3pacTa, B3POCIBIMH B
o0pa3oBaTeNbHON, OOIIECTBEHHO NOJE3HOH, y4eOHO-HCCIIeAOBATENbCKOM, MPOEKTHOW U APYrHX
BUJIAX JICATEILHOCTH;

8) HpaBCTBEHHOE CO3HAHUE U MTOBEJICHHE HA OCHOBE YCBOCHHUS O0IIEYETIOBEYECKHX [IEHHOCTEH;

9) rOTOBHOCTB U CLIOCOOHOCTH K 00pa30BaHMIO, B TOM YHCIIE CaMO00Opa30BaHUIO, HA MPOTSHKEHUN
BCEHl JKM3HU; CO3HATENIbHOE OTHOIIEHUE K HETPEephIBHOMY O00Pa30BaHUIO KaK YCJIOBHIO YCIIEUTHOMN
npodeccHOHaIBLHON U 00IIECTBEHHOH 1A TEIbHOCTH;

10) screTHueckoe OTHOIIEHWE K MHpPY, BKIIOYas 3CTETHKY ObITa, HAYYHOTO W TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, OOIIIECTBEHHBIX OTHOILICHHIA;

11) mpuHsATHE W peaTu3aluio IEHHOCTEH 3I0pOBOrO0 M 0e30MacHoro oOpasza JKHU3HHU,
noTpeOHOCTH B (DPM3UYECKOM CaMOCOBEPIICHCTBOBAHUH, 3aHATUSX CIOPTUBHO-030POBUTEIIBHON
JeSITeTbHOCTBIO, HETIPUSTHE BPETHBIX MTPUBBIYCK: KYPEHUS, YIIOTPEOICHHS aTKOTO0JIsl, HAPKOTHUKOB,;

12) OepexHOe, OTBETCTBEHHOE M KOMIICTEHTHOE OTHOLIEHHE K (U3WYECKOMY U
TICXOJIOTHYECKOMY 37I0POBBIO, KaK COOCTBEHHOMY, TaK WM IPYTUX IIOJCH, YMEHHE OKa3bIBaTh
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MEPBYIO MOMOIIb;

13) oco3nanHbIil BBIOOp Oyaymied mpodecCuu W BO3MOXKHOCTEH pealn3alud COOCTBEHHBIX
KU3HEHHBIX TUIAHOB; OTHOIIEHUE K TPO(ECCUOHATLHOM JESTENIbHOCTH KaK BO3MOKHOCTH y4acTHs B
PEIICHUH JIMYHBIX, O0IIECTBEHHBIX, TOCYIAPCTBEHHBIX, OOIICHAIIMOHAIBHBIX MTPOOJIeM;

14) chopMHUPOBAaHHOCTH 3KOJOTHYECKOIO MBILIUICHUS, [OHUMAHUS BIUSHUSA COLUAIBHO-
YKOHOMHYECKHUX TPOIIECCOB HA COCTOSIHUE TPUPOTHOMN M COIMATBHON CPEJIbl; MPUOOPETCHHUE OMbITA
HKOJIOrO-HaMpPaBICHHON AESITEIbHOCTH;

15) OTBETCTBEHHOE OTHOIICHHWE K CO3JIaHUI0 CEMbHM HAa OCHOBE OCO3HAHHOIO MPUHATHS
[EHHOCTEH CEMENHOMN KU3HU.

MertanpeamMeTHble pe3yJbTaThl:

1) yMeHHe CaMOCTOSITENBHO ONPENesATh LEeMd ACATCIBHOCTH M COCTAaBISTH  ILTaHBI
NESTEIbHOCTH;  CaMOCTOSITEJIbHO ~ OCYLLECTBJISTb,  KOHTPOJUPOBATb U  KOPPEKTUPOBATh
JESTEIBHOCTD; MCIOJIb30BaTh BCE BO3MOXKHBIC PECYpPChI ISl JOCTHMIKEHMS TIOCTABICHHBIX LIEJIEH U
pean3alyi MIaHOB JESITEIbHOCTH; BBIOMPATh YCIIEHIHbIE CTPATETUH B PA3IMUHBIX CUTYalUsX;

2) yMeHME MpOAYKTUBHO OOIIAaThCS U B3aMMOAEHCTBOBATH B IIPOLIECCE COBMECTHOM
JESTEeIbHOCTH, YYUTBHIBATH MO3UIUH APYTUX YYAaCTHUKOB JESATEIBHOCTH, 3(p(eKTUBHO paspemiaTh
KOH(JIUKTHI,

3) BlageHHEe HaBbIKaMH I[103HABATEJIbHOM, Yy4eOHO-UCCIIEOBATEIbCKOM W NPOEKTHOMU
NS TeIbHOCTH, HaBbIKAMHU pa3peleHus Mpo0ieM; CHoCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIbHOMY
MIOMCKY METOJIOB PELICHUS MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3IMYHbIX METOI0B I03HAHHUS;

4) TOTOBHOCTH M CHOCOOHOCTH K CaMOCTOSITEIbHONH HMH(OPMAIMOHHO-II03HABATEIbHOM
JESTeTbHOCTH, BIIaJICHUE HABBIKAMU IOJIy4YEHHsI HEOOXOAUMOW MH(POPMALIUU U3 CIOBAapel pa3HbBIX
TUIIOB, YMEHUE OPUEHTUPOBATHCS B PA3IMUHBIX UCTOUHUKAX MH(OPMAIMH, KPUTUYECKH OLIEHUBATh
Y MHTEPIIPETUPOBATH HH()OPMAIIHIO, ITOTyJaeMYI0 U3 Pa3IHIHBIX HCTOYHUKOB;

5) yMeHue HUCHOIb30BaTh CPEJICTBA MH(POPMALMOHHBIX M KOMMYHUKALMOHHBIX TEXHOJOTHH
(nanee - UKT) B pemieHuM KOTHUTHBHBIX, KOMMYHMKAaTHUBHBIX M OpPraHU3allMOHHBIX 3aJad C
co0JtoIeHueM TpeOOBaHUN IPrOHOMMKH, TEXHUKU O€30MacCHOCTH, TUTHEHBI, pecypcocOepeKeHus,
MPABOBBIX M STHYECKUX HOPM, HOPM HH(OPMAIIMOHHON 0€301acHOCTH;

6) yMeHMe oNpeseNaTh Ha3HaueHHe U (YHKLUHU pa3IMYHbIX COLUATbHBIX HHCTUTYTOB;

7) yMeHue caMOCTOSITEJIbHO OLCHMBATb U NPUHHUMATh PELICHUS, ONPEIEINAIOIINE CTPATETUIO
MIOBE/ICHHUS, C YIETOM I'PaXIaHCKUX U HPABCTBEHHBIX LIEHHOCTEH;

8) BrameHue A3BIKOBBIMU CPEJCTBAMH - YMEHHUE SICHO, JIOTUYMHO U TOYHO HM3JIaraTh CBOKO TOYKY
3peHus, UCIONb30BaTh aIEKBATHBIE SI3IKOBBIE CPE/CTBA;

9) BiajieHNe HaBbIKAMH [MO3HABATEIbHON pe(IeKCUN KaK OCO3HAHMS COBEPIIAEMbIX JEUCTBUN U
MBICIUTENBHBIX NPOLIECCOB, UX PE3YJIbTATOB M OCHOBAaHUM, IPaHMI] CBOErO 3HAHWSA W HE3HAHUS,
HOBBIX MO3HABATEIbHBIX 3a7a4 U CPEACTB UX JOCTHXKEHUS.

IIpenmeTHble pe3yJibTaThI:

1) chopMHUpPOBAHHOCTH TPEICTABICHUII O MeCTe XMMHH B COBPEMEHHON HAyYHOHl KapTHHE
MHUpa; TOHMMaHUE€ POJM XUMUU B (POPMHUPOBAHUU Kpyro3opa M (YHKIHMOHAJIBHON I'PaMOTHOCTH
YeJI0BEKa JJIs PELIEHUS IPAaKTUYECKUX 3aay;

2) BIAJCHUEC OCHOBOIOJIATAIONIMMH XHMHUYECKUMU TIOHSATUSMH, TEOPUSIMHU, 3aKOHAMHU H
3aKOHOMEPHOCTSIMH; YBEPEHHOE M0JIb30BAHNE XUMUYECKON TEPMUHOIOTUEN U CUMBOJIMKON;

3) BiIaJeHUE OCHOBHBIMH METOJaMH HAy4yHOTO TIO3HAHMS, HCIOJIB3YEeMbIMH B XHUMUH:
HaOJI0IeHNe, ONMCaHue, U3MEPEHNE, SKCIIEPUMEHT; YMEHHE 00pabaThiBaTh, OOBICHATH PE3YJIbTAThI
MIPOBEJICHHBIX OIBITOB M JI€NaTh BBIBOJIbI; TOTOBHOCTb WU CHOCOOHOCTh NPUMEHSTH METOMAbI
MIO3HAHUS NPU PELIEHUU NTPAKTUYECKUX 3a/]a4;

4) chOpMHUPOBAHHOCTh YMCHHsS IaBaTh KOJHUYECTBEHHBIC OICHKA U TPOBOJUTH PACUEThI IO
XUMHUYECKUM (hOpMyJIaM U ypaBHEHUSIM;

5) BiajeHue NpaBUIIaMH TEXHUKHA 0€30MAaCHOCTHU TPH UCIIOJIb30BAHUN XMMHUYECKUX BEIECTB;

6) copMUPOBAHHOCTh COOCTBEHHOW MO3UIMU IO OTHOIICHHIO K XUMHYECKOH MH(opmanuy,
M0JIy4aeMOi U3 pa3HbIX HCTOUHUKOB;



7) chOpMHUPOBAHHOCTH CHCTEMbI 3HAHUN 00 OOIINX XHMHYCCKHX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPUSIX;

8) copMUPOBAHHOCTh YMEHHI HCCICIOBAaTh CBOWCTBA HEOPTaHMYECKUX U OPraHUYECKUX
BEIIECTB, OOBSACHATH 3aKOHOMEPHOCTH MPOTEKAHUS XHMHYECKHUX PEaKIHid, MPOTHO3UPOBATH
BO3MOYKHOCTh MX OCYIICCTBJICHUS;

9) BJIaACHUC YMCHHAMH BbIABUI'aTb THMIIOTC3bI Ha OCHOBC 3HAaHUU O COCTaBC, CTPOCHUU
BEIIECTBA M OCHOBHBIX XMMHUYECKHX 3aKOHAX, MPOBEPATh HMX 3KCICPHUMEHTAIBHO, (OPMYIUPYs
1eJIb UCCIIEIOBAHMS,

10) BmasieHre METOJAMH CaMOCTOSITEIBHOTO IUIAHMPOBAHHMS W MPOBEICHUS XUMHYCCKUX
AKCIEPUMEHTOB C COOJIOJICHUEM TpaBUi OE30MacHO PadOThI C BEIIECTBAMH M JIA0OPATOPHBIM
obopynoBanueM; cHOPMHUPOBAHHOCTH YMEHUW OMUCAHUS, aHAIM3a W OICHKH JIOCTOBEPHOCTH
MOJTyYCHHOTO PE3yJIbTaTa;

11) copMHpPOBaHHOCTh yMEHHII MPOTHO3UPOBATh, AHAIM3UPOBATH U OLCHHBATH C MO3HMIUMA
HKOJIOTUYECKOW O€30MacHOCTH TOCHIEACTBUS OBITOBOW H TPOHW3BOJCTBEHHOM JICATEIHHOCTH
YeJI0BEKa, CBS3aHHOM C repepaboTKON BEIIECTB.

COAEPXAHUE NPOI'PAMMBbI
10 KJIACC (npodu/ibHblii ypOBeHb)
(140 g)

Tema 1. IloBTOpeHue u yriryo/aeHue 3Hanuii (24 1)

ATOMHO-MOJIEKYJIIPHOE Y4eHHE. BemecTBa MOJNEKYJISIPHOIO M HEMOJEKYJISIPHOTO CTPOCHMS.
KauecTBeHHBII M  KOJMYECTBEHHBIM COCTaB BemiecTBa. MoispHas W OTHOCUTEJbHAs
MOJIEKYJISIpHAsl Macchl BelecTBa. MoJlbHas OIS U MAaccoBasi JA0JIs1 2JIEMEHTA B BELLIECTBE.

Crpoenue aroma. AtomHass opOutanb. [IpaBuia 3amosiHEHUsT 3JIEKTPOHAMM ATOMHBIX
opbOutaneil. Banentnsle snexkrponsl. Ilepuonnyeckuil 3akoH. PopMynHpoBKa 3aKOHAa B CBETE
COBPEMEHHBIX NPEACTABICHUI O CTPOEHHHM aToma. V3MeHEeHHWe CBOMCTB JJIEMEHTOB M UX
COECIUHEHU B IIEpUOJaxX U IpyMIax.

XuMuyeckasi CBsI3b. OJIEKTPOOTPHULIATENBHOCTh. Bunbl xumuueckoi cBsizu. MoHHast CBA3b.
KoBasienTHass HenossipHast U nojsipHas cBsizb. OOMEHHBIM U JOHOPHO-AKLENTOPHBIH MeXaHU3M
0o0pa3oBaHMsl KOBAJICHTHOW TOJSAPHON CBsI3U. ['eomerpus MoJexyiasl. MeralumyecKkas CBS3b.
BonoponHas cBs3b. ArperaTHble COCTOSHUSI BEIIECTBA. THIBI KPUCTAIIIMYECKMX PELIETOK:
aTOMHasi, MOJIEKYJIIpHAs, HOHHAs!, METAJNINYECKAs.

Pacuets! o ¢opmynaMm u ypaBHeHUsIM peakuuid. ['a3oBble 3akoHbl. YpaBHeHue Knaiinepona—
MenneneeBa. 3akoH ABoraapo. 3aKkoH 0ObEMHBIX OTHOIIEHUH. OTHOCUTEIbHAS IJIOTHOCTD T'a30B.

Knaccudukanus XuMHUECKMX peakUuil Mo pa3IuYHbIM IpU3HAKaM CpaBHEHUs. M3MeHeHue
CTETIEHU OKMCIIEHUS! AJIEMEHTOB B coelMHEHUsX. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEaKIUU.
Oxwucnenue u BoccTaHoBieHHne. OKUCIUTENIN U BOCCTAHOBUTEIH. MeETO/ 3JIeKTpOHHOIO OajnaHca.
[IepmaHranaT Kanus Kak OKACIUTENb.

Baxkneimme kiacchl HEOPraHMYECKUX BEIIECTB. ['eHeTmdeckas CBA3b MEXIY KIacCaMu
HEOpraHUYecKuXx coeAnHeHuil. Peakuinu nonnoro oomena. ['maponus. pH cpensr.

PactBopbl. CriocoObl BbIpa’k€HHsI KOJMYECTBEHHOIO COCTaBa pacTBOpa: MaccoBas O
(mpolieHTHas KOHLEHTpanus), MoJisgpHas KoHueHTpanus. Kosonanele pactBopbl. Oddext
Tunnansa. Koarymsuus. Cunepesuc. KommekcHsle coeauHeHns. CocTaB KOMIUIEKCHOIO HMOHA:
KOMIUIeKcooOpa3zoBarenb, juranabl. KoopaunHanuonnoe uucio. HomeHknaTypa KOMIUIEKCHBIX
COCIMHECHUM.

JdemoHcTpanmu.

1. OGpa31bl BEIIECTB MOJIEKYJIIPHOTO M HEMOJIEKYIISIPHOTO CTPOCHHUS.

2. Bosronka nona.

3. OnpeneneHne KUCIOTHOCTH CPENbI PU OMOIIM HHIUKATOPOB.

4. Db dext Tungans.

5. O0Opa3oBaHue KOMIUIEKCHBIX COEAMHEHUH MEePEeX0HBIX METALIOB.

JlabGopaTropHbie ONBITHI.



1. Peaxkuuu noHHOTO OOMEHA.

2. CBolicTBa KOJUIOMIHBIX PACTBOPOB.

3. 'unponus conen.

4. TlonyuyeHue U CBOWCTBA KOMIUIEKCHBIX COSIMHEHUH.

IIpakTuyeckass padora Ne 1. BreinonHeHHe HSKCIEPUMEHTANBHBIX 3a7ady IO TeMe
«PeakuioHHast CIOCOOHOCTD BEILIECTB B paCTBOPAaX».

KonTpoabHas padora Nel 1o teme «OCHOBBI XUMUN.

Tema 2. OcHOBHbIE MOHATHS Opranudeckoi xumun (194)

IIpenmer opranuuyeckoi xumuu. OCOOEHHOCTM OpPraHUYECKUX BEIECTB. 3HAUYEHHE
opranudeckoil xumuu. [IpHuuHBI MHOTOOOpa3usi OPraHMYECKUX BEIIECTB. YTJIEPOJIHBIA CKEIeT,
€ro THUIbI: LUKIMYECKHe, anukindeckue. KapOouukinyeckue M reTepoLUKINYECKUe CKEJEThI.
Bunpsl cBs3ell B MOJIEKyJIax OPraHUYECKUX BEILECTB: OJMHAPHBIE, NBOMHbBIC, TPOWHbIE. MI3MeHeHue
SHEPrUM CBA3EH MEXAY aTOMaMHU yIJIepoAa NPU YBEJINYCHUM KPATHOCTH cBs3u. HacelnieHHbIE U
HEHACBIICHHBIE COCMHEHUS.

DJNEeKTPOHHOE CTPOECHUE U XMMHUYECKHE CBSI3M aToMa yriepona. I'mbpuansanus opOutanei, ee
THIBI JUIsI OPraHUYECKUX COCIUHEHHM: Sp3, sz, sp. OOpazoBaHue G- U TM-CBSI3€H B MOJIEKYJax
OpPraHUYECKUX COCAVHEHUH.

OCHOBHBIE TIOJIO)KEHHSI CTPYKTYPHOM TEOPHUH OPraHUYECKUX COCTUHEHUH. XHUMHUYECKOe
crpoenue. CtpykrypHas (opmyna. CTpyKTypHas M INpPOCTPAaHCTBEHHas u3omepus. M3omepus
yriepogHoro  ckemera.  M3omepus — mosoxkeHus.  MexknaccoBas — u3omepus.  Buasl
IIPOCTPAHCTBEHHON n3oMmepuu. Onruueckas uzoMmepus. OnTudeckre aHTUNOIbl. XHUPalIbHOCTB.
XWpanpHbIE U AXUPaAIbHbIE MOJIEKYJIBL.

I'eomerpuueckass  uzomepust  (yuc-,  mpanc-uzomepus). lomosorus.  ['omosnoru.
I'omonornueckas pasHocts. ['oMonornueckue psiasl.

OnexktpoHHble 3pdexTsl. CrocoObl 3amucel peakuuil B opraHudyeckod xumuu. Cxema u
ypaBHEHHUE. Y cioBus npoBeaeHus peakuuil. Knaccuukanus peakuuii opraHMuecKux BEIIECTB 110
CTPYKTYpHOMY IIpHU3HAaKy: 3aMEIEHHUE, NPUCOEAVHEHHE, OTUIeIUIeHHuE. MexaHu3Mbl peakuuil.
CriocoObl  paspeiBa CBsi3H  yriiepoa-yriiepon. CBOOOJHBIE PaauKalbl, HYKICODHIBI |
AIEKTPOQHUITBI.

Knaccudpukanusa opranuueckux BeniecTB M peakuui. OCHOBHbBIE KJIacChl OPraHUYECKUX
coenunenuil. Kiaccudukanus opraHMYecKMX COEAMHEHMH 10 (YHKIHMOHAJIBHBIM TpYIIaM.
DNEeKTPOHHOE CTPOEHUE OPraHMYeCKHX BellecTB. B3anMmHOe BiIMsSHME aTOMOB M TPYII aTOMOB.
WunyktuBHBIE M Me3oMmepHbll 3¢ dexTol. IlpeacraBienne o pesonHance. Homenkiatypa
OpraHMYECKHX BeIlecTB. MexayHapoaHas (cucTeMaTuyeckas) HOMEHKJIaTypa OpraHH4ecKhX
BEUIECTB, €€ MNpuHUUNBL. PannoHanbHas HomeHknarypa. OKHCIEHME U BOCCTaHOBJIECHUE B
OPraHU4eCKON XUMHH.

JemMoHcTpanun. 1. Mozaenu opraHu4ecKuX MOJIEKYI.

Tema 3. YrieBogopoani (36 1)

A 1 x a H b. CrpoeHue Monekynabl MeraHa. lloHarue o xoHpopmamusax. OOmias
XapaKTEepUCTHKA Kiacca, (U3MYECKHEe M XHMHUYECKHE CBOMCTBa (TOpeHHe, KaTaJHTHYECKOe
OKWCJICHHE, TaJOreHHPOBAaHWE, HUTPOBAHHWE, KPEKUHT, MHUPOJIU3). MeXaHu3M peaxiuu
XJIOPHPOBaHMs MeTaHa. AJKaHbl B Tpupoje. CHHTETHYECKHE CIIOCOOBI IONyYCHUS AIKaHOB.
MeToabl mosTydeHus ajJKaHOB U3 aJKHITAJIOreHUOB (peakius Bropia), nexkapOoKcHInpoBaHuEM
cosiell KapOOHOBBIX KUCIIOT M 3JEKTPOJIU30M PaCTBOPOB COJIeH KapOOHOBBIX KUCIOT. [IpuMeneHue
aJTKaHOB.

Il u x 1oamxnkaH bl. OOImas XapakTepUCTUKA Kiacca, (pHU3MYECKHue CBOWMCTBAa. Bubl
n3zoMepun. HampspkeHHbIE M HEHANpPsHKCHHbIE IHMKIBL. XHUMHYECKHE CBOWCTBA IUKJIONPOIAHA
(ropeHue, TUAPUPOBAHHE, TNPUCOEAMHEHHE TaJlOTEHOB, TaJOT€HOBOJOPOAOB, BOJBI) U
IIUKJIOTeKCcaHa (TOpeHue, XJIOpUpoBaHue, HUTpoBaHue). [loryueHre MUKI0AIKaHOB U3 aJKaHOB U
JMTaJIOT€HAIKAHOB.



A 1 x ¢ H bI. O0mas xapaktepuctuka kjacca. CTpoeHHE MOJEKYIbl dTUIeHA. DU3NUecKue
CBOMCTBAa AaIIKCHOB. l'eoMeTpuueckas HM30MEpHsl AJIKEHOB. XHMMHMUYECKHE CBOMCTBA AJIKCHOB.
Peaknun nmnpucoenviHeHMss IO KpPAaTHOM  CBA3M — THJIPUPOBAHUE, TaJOT€HUPOBAHUE,
THIpOrajoreHupoBanue, rugaparanus. [IpaBuino MapkoBHMKOBa M €ro OOBSICHEHHE C TOYKH
3peHusi AIIEKTPOHHON Teopuu. BzaumoneiicTBue alkeHOB ¢ OpOMOM U XJIOPOM B Ta30BOH (aze uiu
Ha cBeTy. OKkucieHue alkeHOB (TOpPEHHE, OKHUCIEHHE KHUCIOpPOJIOM B IPHUCYTCTBUM XJIOpHIA
najiafus, TOoJ JeHCTBHEM cepeldpa, OKHCIECHHE TOpSYUM TMOJKHUCICHHBIM PacTBOPOM
[IepMaHraHaTa Kajaus, okucieHue no Barnepy). Ilomumepusauus. IlonmydyeHue ankeHoB u3
QJIIKAHOB, AIKWITAJIOTEHHUJIOB U AUTAJIOTeHAJIKAaHOB. [[pruMeHeHne 3ThiIeHa U PONIEHa.

A 1 xanawue H bl Kiaccubukanus nueHOBbIX YrieBoaopoaoB. ComnpsiKeHHbIE IHEHBI.
dusznueckue U XMMHYECKHE CBOWMCTBAa JUMBMHWIA M u3ompeHa. 1,2- u 1,4-mpucoenuHeHue.
[Tomumepusanus. Kayuyku. Bynkanuzanus kaydykoB. Pesuna u 36onut. CuHTe3 OyTaaneHa u3
OyTaHa M 3TaHOJA.

A 1 x u H bl. OOmas xapakrepuctuka. CTpoeHHe MOJEKYJbl aleTuieHa. Pu3ndeckue u
XMMHUYECKHE CBOMCTBAa aJKUMHOB. Peakuny NpHUCOENMHEHHUS TajJOreHOB, I'ajJON€HOBOJOPOJIOB,
Bobl. ['mapupoBanue. Tpumepuszanuusa 1 1uMepusanus aneruieHa. KucioTHble CBONCTBA AIKUHOB
C KOHIIEBOW TpONHOW CBsA3bl0. Anerwauabl. OKUCIEHHE AJIKUHOB pPAacTBOPOM II€pMaHraHara
kanusi. [Ipumenenue anerwiena. KapOounuelii meron monydeHus auetwiena. [luponu3 merana.
CuHTe3 aJIKUHOB AJIKUJIUPOBAHUEM allETUIIUIOB.

A p e H bl [lonsitue 06 apomaruunoctu. [IpaBuno Xrwokkens. beHzon — cTpoeHre MOJIEKYIHI,
¢usnveckue cBoiictBa. 'omonornyeckuii psig O6enzona. M3omepust nuzamenieHHbIX OEH30JI0B Ha
npuMepe KCuionoB. Peakiuu 3ameieHusi B OEH30JIbHOM sape (TaloreHHupoBaHHe, HUTPOBAHUE,
ankuiapoBanue). Peakuuu npucoenuHenus K 6eH30iy (THIPUPOBAHUE, XJIOPUPOBAHUE HA CBETY).
OcobeHHocTH XMMMU  ankwiOeH3o0i0B. [IpaBuia opHeHTAaMM 3aMecTUTENIed B  peakIusIx
3aMelnieHusi. bpomupoBanne W HUTpoBaHHE Toiyona. OKHCICHHE AIKHIOCH30JI0B PacTBOPOM
nepMaHraHaTa Kanus. ['ajoreHupoBaHue ankuiIOeH30710B B 00KOBYIO 1emb. Peakuus Brop-

na—®@uTTUra Kak MeToJ CHHTe3a alKui0eH3050B. CTUPON Kak MpPUMEpP HENpeneiabHOro
apOMAaTUYECKOr0 COCUHEHUS.

[IpupOTHBIEUCTOYHUKHUYTIEBOIODPO A0 B. [IpupoaHsiii 1 MOMyTHEIH HeTIHBIE
ra3pl, UX COCTaB, ucnojb3oBanue. Hedtp kak cmech yrieBomoponoB. [lepBuyHas u BTOpUYHAas
nepepaborka Hegtu. Pudopmunr. KameHHBIH yrouib.

'eHeTnueckasd cCBA3bBMEXKIYPAa3JUUYHBIMUKIACCAaMUYTIEBOLOPOJ
o B. KauecTBeHHbIE peakIi Ha HENpeleIbHbIE YIIIEBOAOPOIBL.

'amoreHonpou3BOAHBIEYTJEBOJJOPO IO B. Peakiuu 3aMerieHns rajloresHa Ha
TUIPOKCHI, HUTPOTPYIIy, LHUaHOTpymmy. JlelicTBue Ha TraJoreHnpou3BOAHBIE BOJHOTO H
CIIMPTOBOTO pacTBopa 1eaoyu. CpaBHEHUE pEeaKIIMOHHON CIIOCOOHOCTH alKMII-, BAHWI-, PEHUI- U
OeHs3mwiIranoreHu10B. lcrnonap3oBaHue ramoreH MPOU3BOJIHBIX B OBITY, TEXHMKE M B CHHTE3E.
ITonsTHE O MarHMNHOPraHUYECKUX COEAUHEHUX. [[omydeHne aqKkaHOB BOCCTaHOBJICHUEM

MOJIaJIKaHOB MOJ0BOJOPOJIOM. Maenutiopeanuieckue coeOuHeHusl.

JdemMoHcTpanuu.

1. bpoMupoBaHue reKcaHa Ha CBETY.

2. 'openne MeraHa, dTUJIEHA, allETUIICHA.

3. OTHoLIeHHE MeTaHa, 3TUJIeHa, alleTUieHa U OeH30J1a K pacTBOpaM MepMaHraHara Kajius U
OpoMHOI BoJIE.

4. OkucieHue ToIyosa pacCTBOPOM IIEpMaHraHara Kajiusl.

5. [onyuenue »TUICHA peakluell JeruapaTaluy dTaHoua, aleTHiIeHa —THIPOIN30M Kapouaa
KaJIbLUS.

6. Ilomyuenue crupona AeNOIMMEpPU3ALMEN MOJUCTHPOJIA M HCHBITAHUE €0 OTHOLICHHS K
pacTBOpy MepMaHraHaTa Kajusl.

JlabopaTopHblie onbIThl. COCTaBIEHUE MOJENIEN MOJIEKYIT aJIKaHOB. B3auMozeiicTBre ajakaHOB
¢ 6pomom. CocTaBieHrE MOJIETIEH MOJIEKYJT HEMPEACTbHBIX COSTUHCHUM.

IIpakTuyeckasi padora Ne 2. CocraBieHrne MOJEIEH MOJIEKYJ YIJIEBOJOPOIOB.

IpakTuyeckas padora Ne 3. [losryueHue 3THIIEHA ¥ ONBITHI C HAM.



KonTpoabHas padora Ne 2 1o teMe «YT1eBOg0pOIbI».

Tema 4. Kuciopoacoaep:kamue opranndeckue coexnHenus (27 q)

C n u p T b. HomeHnknarypa u uzomepus cnuproB. Tokcuueckoe IEHCTBHE Ha OpraHU3M
MeTaHoJa ¥ 3TaHoya. PU3NYECKUE CBOMCTBA NPEAEIBHBIX OJNHOATOMHBIX CIUPTOB. XUMHUYECKHUE
CBOMCTBAa CHUPTOB (KUCIOTHBIE CBOMCTBA, PEAKIMM 3aMELIEHUS TUAPOKCUIBHOW TpYIIbI Ha
TaJIoTeH, MEXMOJICKYJISIPHAsE W BHYTPUMOJIEKYJISIpHAs JETMIApaTalus, OKHUCIECHUE, peaKLuu
YTIEBOJIOPOAHOTO pajiuKaia). AIKOTOJsAThL. [ Maponu3, alKkuiupoBanue (CHHTE3 MPOCThIX 3(PUpOB
1o Bunbsamcony). IIpomblinieHHbIH cuHTE3 MeTaHOIa. MHOTOaTOMHBIE CIIUPTHL. DTHIIEHIJIUKOJIb
U IIIMLEepUH, X (u3nueckre U XUMUYeckue cBoiicTBa. CHHTE3 TUOKCaHA U3 STUJIEHIJIMKOJIS.
TokcuuHoCTh ATHIIEHITIMKONS. KauecTBeHHasi peakiuss Ha MHOIOAaTOMHbIE cnupThl. [Ipoctbie
3GUpbl KaK M30MEpbl MpPEeAETbHBIX OJHOATOMHBIX CHUPTOB. CpaBHEHHE HX (GU3NYECKUX U
XUMHAYECKHX CBOMCTB CO criupTamMu. Peakius paciierieHus mpocThix 3(pUpoB HOJ0BOIOPOIOM.

® ¢ H 0 1 bl. HoMeHKIIaTypa U u3omepus. B3auMHOe BIMsHHME TPyl aTOMOB Ha IpUMEpPe
¢benona. Pusnueckue W XUMHYECKHE CBOMCTBa (eHonma u Kpe3osoB. KucioTHbie CBOWCTBa
(GeHoNoB B CpaBHEHMH CO chnupramu. Peaknuu 3amenieHus B O€H30JBHOM — KOJblie
(ranorennpoBanue, HutpoBanue). Oxucienue QenonoB. KauecTBeHHBIE peakuu Ha (PEHOI.
ITpumenenue ¢peHona.

KapOoHHUNTBHB €COECIHHEHHU 1. DIEKTPOHHOE CTPOECHUE KapOOHUIILHON TPYIIIIEI.
Anbnerugpl M KeToHbl. Pusnyeckue CBOMCTBa (opMalbAeruia, aneTaabAerujia, areToHa.
Ilonsamue o Kemo-eHonbHOU Maymomepuy KapOOHUIbHLIX coeouHeHuli. Peakuy mprucoeTMHEHHS
BOJIbI, CIMPTOB, ILMAHOBOAOPOAAa M rujapocyibura Harpus. CpaBHEHUE peEaKIMOHHON
CTIIOCOOHOCTH aJIbJICTH/IOB U KETOHOB B PEaKIUsIX MPUCOCTUHEHHS. Peakuy 3aMemieHus: aToMoB
BOJIOpOJIa IPU O-YIJIEpOAHOM arome Ha ranoreH. llomuMepuszauus ¢opmanbaeruia u
aneranpaeruga. Cunmes cnupmos 63aumooeicmeuem KapooHUIbHbIX COeOUHEHUN C PeaKmugom
I'punvapa. Oxucnenne KapOOHMJIBHBIX coeAuHeHUH. CpaBHEHHE OKHCIEHHUS albJETHIOB HU
KeTOHOB. BoccTaHoBieHHEe KapOOHMIIBHBIX COEAMHEHUN B cIUpPTHl. KauecTBEHHbIE peakluu Ha
aJIbJICTUIHYIO TPYIIY. Peakyuu anb00abH0-kpomonogotl konoencayuu. Oco6eHHOCTH GopMalibe

runa. Peakuus ¢popmanpaeruna ¢ GeHoIoM.

KapOoHOBB €KHCIOT Bl. DJIEKTPOHHOE CTPOCHHE KapOOKCUIBHOM TI'PYIIIbIL.
['oMosiornueckuii psa npeaenbHbIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT. Pu3nyecKue CBOICTBa
KapOOHOBBIX KHCJIOT Ha MpPHUMEpe MYypaBbHUHOHM, YKCYCHOH, MPOMMOHOBOHM, MaJbMUTHHOBOH H
CTEapUHOBOW KHUCJIOT. XUMHYECKHE CBOICTBa KapOOHOBBIX KuCIOT. KucinoTHele cBoiicTBa
(U3MEHEHNE OKpacKM MHIMKATOPOB, PEAKLUHU C aKTUBHBIMU METAJlJIaMHM, OCHOBHBIMU OKCHUIAMH,
OCHOBaHUSIMHU, COJIsIMHU). VI3MeHeHHe cuiibl KapOOHOBBIX KHUCJIOT NpPU BBEIEHUU JOHOPHBIX U
aKIENTOPHBIX 3amecTuTeneil. B3anmoneiictBue KapOOHOBBIX KHCIOT CO CIHUPTaMHU (peakius
stepucukanym). l'anoreHupoBaHue KapOOHOBBIX KHCIOT B OokoByI wemnb. OcoOeHHOCTH
MYpaBbMHOM KHCIOTHL. BakHeliue mnpencTaBUTeNd Kiacca KapOOHOBBIX KHUCIOT U HMX
npuMeHeHue. [lomydyeHne MypaBbMHOM M YKCYCHOM KHCIOT B IPOMBINIIEHHOCTH. Bbicmiie
kapOoHOBble KHcHOThl. IllaBeneBas KkuciaoTa Kak NpPEACTaBUTENb JUKApPOOHOBBIX KHUCIOT.
[IpencraBinenne o HENMpeAENbHBIX U apOMaTHUUECKUX KHciaoTax. OCOOEHHOCTH WX CTPOCHHUS U
CBOWCTB. 3HaueHHE KapOOHOBBIX KUCIIOT.

OYHKINUOHAIbHBENPOU3BOAHBEKAapOOHOBBH XKHUCIOT. [loxydenue
XJIOPAHTUAPUAOB U AHTUAPUIOB KHCIOT, UX ruaponu3. IlomydyeHue CioxHbIX 3QUPOB C
UCIOJIb30BAaHUEM XJIOPAHTUAPUIOB M aHTUAPUIOB KUCHOT. CrokHble >QHUpPbI Kak H30MEpHI
KapOOHOBBIX KHCIOT. CpaBHEHUE (U3NUYECKUX CBOWCTB M PEAKIIMOHHON CIOCOOHOCTH CIIOKHBIX
3(¢UpPOB U U30MEPHBIX UM KapOOHOBBIX KHUCIOT. ['maponn3 cioxHbX 3¢pupoB. CHHTE3 CIOKHBIX
s¢upoB Penonon. Crnoxuble 3hUpbl HeOpraHndeckux kuciaor. Hurpormuuepun. Amuisl. Comu
KapOOHOBBIX KHUCJIOT, HUX TEpPMHUYECKOE pa3JIoKEeHHEe B MPUCYTCTBUM Iueiaouyd. CuHTe3
KapOOHMJIbHBIX COETMHEHUH Pa3IOKEHUEM KaJIbLIMEBBIX COJIeH KapOOHOBBIX KUCIIOT.

JdemoHcTpanmu.

1. B3aumoeicTBrE HaTPUS C 3TAHOJIOM.

2. OKHCIIeHUE 3TaHOoJIa OKCUIOM MEJIH.



. 'openue »Tanona.
. BzaumogpeiictBue mpem-0yTHIOBOTO CIIUPTA C COJISTHOM KUCIOTOM.
. KauecTBeHHas peaknys HA MHOTOAaTOMHBIE CIIUPTHI.
. KauecTBeHnsle peakiuu Ha EHOIIBI.
. Onpenenenye anpaeruaoB NPy MOMOIIM KaUeCTBEHHBIX PEaKLIUM.
. Okucnenue anpAeru0B IEPMAHTaHATOM KaJIusl.
. [lomyuenue cioxHbIX 3(HUPOB.
JlabopaTopHble ONbITHI.
5. CBoliCcTBa ATUJIOBOTO CIIUPTA.
6. CBoiicTBa IIMIEpUHA.
7. CoiictBa ¢penona. KauecTBeHHbIE peakiiy Ha ()EHOIBI.
8. CroiicTBa hopmMalivHAa.
9. CBolicTBa yKCYCHOI KUCIJIOTHI.
10. Conu kapOOHOBBIX KUCIIOT.
IIpakTnueckas padora Ne 4. [lonyuenue 6pomdTaHa.
IpakTnyeckas padora Ne 5. [lonryuenue ameTona.
IpakTuyeckasi padora Ne 6. [TloryyeHue yKCyCHOM KUCIIOTHI.
IIpakTuyeckas padora Ne 7. [Tonyyenue sTunanerara.
IIpakTnueckas paGora Ne 8. Pemenue 5SKCHepUMEHTaNbHBIX 337ad IO  TeMe
«Kucnopoacoaep:xaiiue OpraHn4ecKue BEeIeCTBay.
KonTtpoabnas padora Ne3 o reme «Kucnopozcoaepkaiiye opraHM4ecKie BELECTBa.

O 00 NO DN W

Tema 5. A30T- U cepocojep:kamue coegunenus (8 u)

Humpocoeounenus. Onexmponnoe cmpoenue numpocpynnul. [lonyuenue HumpocoeouHeuu.
Bspviguamuie sewgecmea.

A M u H bl. MI30Mepus amuHOB. llepBuuHbIle, BTOpUYHBIE U TPETUUYHbIE aMUHBL. Du3nueckue
CBOMCTBA MPOCTEHIINX aMHUHOB. AMUHBI KaK OpraHuyeckre ocHoBaHus. ColM aJKuIaMMOHHUS.
AJKWIMpOBAaHME M aUUIMpPOBaHUE AaMHHOB. Peaknum amMMHOB C a30TUCTOM KHUCIOTOM.
Apomarnyeckre aMHHbl. AHWIMH. B3auMHOE BIMSHME TpPyNIl aTOMOB B MOJIEKYJIE aHHWJIMHA.
XUMHUYECKHE CBOICTBA aHWIMHA (OCHOBHBIE CBOWCTBA, PEAKIMHM 3aMEIICHUS B apoOMaTHUYECKOe
PO, OKHCJCHUE, ayuauposanue). /Juazocoedunenus. TlonydueHue aMHHOB U3 CIHUPTOB U
Hutpocoenuuenui. [Ipumenenne anmnmnna. Cepoopranuueckue coenuHenus. IIpencraBinenue o
CEpPOOPraHUYecKnX coeauHeHusx. OCOOEHHOCTH WX CTPOCHHS U CBOWCTB. 3Ha4YeHUE
CEpPOOPraHUYECKUX COEAMHEHUM.

F'eTepouwukas. Oypan u MUPPOT KaK MPEICTABUTENIN MATUWICHHBIX T'€TEPOIMKIIOB.
DNEeKTPOHHOE CTPOEHHE MOJEKyNbl mupposa. KucinotHelie cBoiictBa nuppona. [lupuaumn kak
MPEACTAaBUTENh IMIECTUUICHHBIX TETEPOIUKIIOB. DJIEKTPOHHOE CTPOEHUE MOJICKYJbl MUPHIMHA.
OcHOBHBIE CBOMCTBA MUPHUANHA, PEAKIIMU 3aMELIEHUs ¢ apoMaTHdeckuM siapoM. [Ipeacrasnenue
00 uMH1a30J1e, TUPUAUHE, TYPUHE, TYPHUHOBBIX U MTUPUMHUINHOBBIX OCHOBAHHSX.

JdemMoHcTpanuu.

1. OcHOBHBIE CBOIICTBA aMUHOB.

2. KayecTBeHHbIE peaKkIuy HA aHUJIVH.

3. AHWJIMHOBBIE KPACUTEIH.

4. O6pa31ibl TETEPOLUKINYECKUX COSMHEHUH.

JlabGoparopHbie onbIThl. KaueCcTBEHHBIE pEAKIIUK HA AaHUJIUH.

IIpakTuyeckass paGora Ne9. PemieHue  SKCHEpUMEHTAIBHBIX  33Jad MO  TeMe
«A30TcoaepKanme OpraHn4ecKre BEmeCTBa.

Tema 6. Buosiornyeckn akTuBHbIe BemecTBa (17 q)

XKu p bl KaK cnoXxHBIE F(UPHI TIUIEPHUHA U BBICIINX KapOOHOBBIX KUCIOT. OMBIICHHE KUPOB.
I'unporenuszanus xupoB. Mbljla Kak COJIM BBICIIUX KapOOHOBBIX KHCIIOT.

Y rieBo xabl. MoHO- 1 aucaxapuasl. DyHKIMH yIiIeBOA0OB. buosornueckas poib yrieBoJ10B.
I'moko3a — ¢usnyeckue CBOWCTBA, JMHEWHAss W LUKIWYecKas (GopMbl. Peakiuu riroko3bl

8



(OKHCIIeHHE Aa30THOM KHCIOTOM, BOCCTAaHOBJIEHHME B IIECTHATOMHBIM CHOUPT), KaueCTBEHHBIE
peaknMu Ha TJII0K03y. bpokenue rmoko3sl. ®Dpykro3a Kak wH3oMep TIIOKO3bl. Pubosza u
ne3okcupudo3a. [lonamue 0 enuKko3uoax.

Hucaxapu sl Caxapo3a Kak NPeACTaBUTENb HEBOCCTAHABIMBAIOUIMX HCAXAPHJIOB.
Manvmosa u naxmosa, yennodouosza. I'naponus nucaxapuaoB. [lomyuenue caxapa u3 caxapHou
CBEKJIB.

[Tonucaxapuasl. Kpaxman, riukore, nemnono3a. KauectBeHHast peakiusi Ha Kpaxma.
I'mpponus nosnmcaxapuaos.

HykneuunoBbolekuciaoTsl. Hykieozunasl. Hykieotunsl. HykiienHoBe KUCIOTBI Kak
npupoansie noumepsl. Ctpoenue JJHK u PHK. ['maponn3 HyKIE€MHOBBIX KHCIIOT.

AMUHOKHUCIOT B Kak aMpOTEpHbIE COSIMHEHUS. Peakiny ¢ KHCI0TaMH U OCHOBAHHSIMH.
Oo6pazoBanue cioxHbIX d¢upoB. [lentunpl. [lentunnas cBsi3b. AMUIHBIA XapakTep MENTHIHON
cBsa3u. I'maponns nentunos. benku. IlepBuuHas, BTOpUuYHAs U TPETHYHAS CTPYKTYpbI OEJIKOB.
KauecTBeHHbIE peakIy Ha OENKH.

JdemMoHcTpanuu.

1. PacTBOpUMOCTBH YITIEBOAOB B BOJIE U ATAHOJIE.

2. KauecTBeHHBIE PEAKIIMHU HA [IIIOKO3Y.

3. O0pa3ipl aMHUHOKHCIIOT.

JlabopaTopubie onbiThl. 11. CBoiicTBa rimtoko3bl. KauecTBeHHas peakiusi Ha IJIOKO3Y.
Omnpenenenue Kpaxmaia B MpoaAyKTax nutanus. 12. [{BeTHble peakiiuu 6€IKOB.

Koutpoabnasa paGora Ne 4 mo Teme «A3zoTcoaepamye U OHOJIOTHYECKH AaKTHUBHBIE
OpraHUYEeCKHe BEIIECTBAY.

Tema 7. BoicokoMoieKyasipHbie coequnenust (9 q)

[loHATHE O BBICOKOMOJIEKYJISIPDHBIX BemlecTBax. [lomumepu3amuisi ¥ MOJMKOHICHCAIUS KaK
METOJIbI  CO3JAaHMSI TOJUMEPOB. DnacTomephl. lIpUponHBIA M CHHTETHUECKUH Kaydyk.
Conomumepusanus. CoOBpeMEHHBIE TUIACTHKH  (MTOJMATHIICH, IOJUIPONIIIEH, TOJIUCTHPOIL,
MOJIMBUHUIIXJIOPUA,  (Toporiact,  MONUITWICHTepedTanaT, aKpui-OyTaJaueH-CTUPOIbHbIN
IJIACTHUK, NosiuKapOoHatsl). [IpupoiHbie 1 cUHTETUYECKHE BOJIOKHA (0030p).

demonctpanuu. 1. OOpasupl 1iactukoB. 2. Kosmiekuust BosokoH. 3. IlonmkonaeHcarus
STWJICHTJIUKOJIS C TepeTaIeBON KUCIOTOM.

JlaGopatopHblie onbIThl. 13. OTHOLIEHHE CHHTETUYECKUX BOJOKOH K PAacTBOpaM KHUCIOT U
LIEJI0YEN.

IIpakTnyeckas padora Ne 10. Pacnio3HaBaHMe IJIaCTUKOB.

IIpakTnueckas padora Ne 11. Pacno3HaBaHue BOJIOKOH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC (npoduiabHblii ypoBeHb)
(4 4 B Henemro, Bcero 140 u)

Paznien mporpamMmel, KOJIMYECTBO Koa-
HACOB Tema ypoka BO
4acoB
|. HIOBTOPEHUE U WHCTpYKTaX 10 TEXHUKE OE30MAaCHOCTH. ATOMBI, 1
YIJIYBJEHUE 3HAHUM (24 | MoneKyibl, BEIeCTBa.
yaca). Crpoenue aToma. 2
[Tepuoanueckuii 3akon u [lepronnueckas cucrema 2
xuMuueckux aiemeHToB J1. Y. Meneneena.
XUMUYECKasi CBA3b. 2
ArperaTHbl€ COCTOSIHUSI. 1
PacuéTel 10 ypaBHEHUSAM XUMUYECKUX PEAKLIUN. 2
["a3oBbIe 3aKOHBI. 1
Knaccugukaims XuMHUECKUX peakiuii. 1
OKHCITUTENBHO-BOCCTAHOBUTENBHBIE PEAKIUH. 1
Baxneiimme kiacchl HEOPraHMYECKUX BEIIECTB. 1
Peakiiuu nonHoro ooOMeHa. 1
PacTBOpBIL 1
Konnounneie pacTBOpBHI. 1
I'uaponus conei. 2
KomnekcHbie coenuHEHUS. 1
[TpakTideckast padorta Ne 1. PeaknmonHas 1
CIIOCOOHOCTH BEIIECTB B PACTBOPAX.
O6o0matomiee moBTopeHue 1mo reMe «OCHOBBI 2
XUMHW.
Kontponbnas pabora Ne 1 mo teme «OCHOBBI 1
XUMHI.
[I. OCHOBHBIE ITIOHATHUSA ITpenMeT 1 3HaUE€HNE OPraHUYECKON XUMUMU. 1
OPITAHUYECKOW XUMHUHA Pemenne 3amau  Ha  ycTaHoOBiIeHHE  (opmyn 2
(19 uacoB). YIJIEBOZOPOJIOB.
[TprunHBI MHOTOOOpa3usi OPraHUYECKUX 1
COCIMHEHUM.
DIIEeKTPOHHOE 1
CTPOEHHUE U XMMHYECKHE CBA3U
aToMa yriepoja.
CTpyKTypHas TeOpHsl OpraHMYECKHX COEANHEHUI. 1
CTpyKTypHasi U30MepHusl. 1
[TpocTpaHcTBEeHHAas H30MepHsl. 1
OnexTpoHHbIE 3P HEKTH B MOJIEKYIaX OPraHUYECKUX 1
COCTUHEHUN.
OCHOBHBI€ KJIacChl OPraHUYECKUX COEAMHEHUM. 2
HomeHknarypa opraHMueckux COeIMHEHHH. 2
Oco0eHHOCTH U KJIacCU(PUKAIHUA OPTaHUIECKUX 2
peaKkui.
OKHUCIUTENbHO-BOCCTAHOBUTENbHbIE PEAKIINU B 2
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OPraHNYeCKON XUMHH.

O6o6maromee noproperue mo reme «OCHOBHBIC 1
MOHSITHSI OPraHUYECKOU XUMUI.
KonTponbaas padora Ne 2. «OCHOBHBIC TOHATHS 1
OpPraHNYECKON XUMUNY.
1. YTJIEBOAOPO/bI (36 Anxkanbl. CTpoeHHEe, HOMEHKJIaTypa, U30MepHs, 1
4acoB). busnyecKkue CBOMCTRA.
XUMHYECKHE CBONCTBA aJIKAHOB. 2
ITony4yeHue U NIpUMEHEHUE AJIKAHOB. 1
[{ukIoanKaHbI. 2
Anxkenbl. CTpoeHHEe, HOMEHKJIaTypa, U30MepHus, 1
buznyecKkue CBOMCTRA.
[TpakTuueckast paborta Ne 2. CocraBieHue Moaelnei 1
MOJIEKYJ YTIIEBOJIOPOIOB.
XUMHUYECKUE CBOVMCTBA aJIKEHOB. 4
[Tonyuenue u npuMeHEHHE aJTKEHOB. 1
[TpakTuaeckast padota Ne 3. [ToydeHue TriieHa U 1
OTIBITHI C HUM.
AJIKagveHsbl. 2
ITomumepusanusa. Kayuyk. Pe3una. 1
Anxunbl. CTpoeHHe, HOMEHKIIaTypa, U30Mepus, 1
(du3HYeCcKre CBOMCTBRA.
XYWMHUYECKUE CBOWMCTBA aJIKUHOB. 3
[Tonydyenue u NpuMEeHEHNE AIKUHOB. 1
Pemenue 3a1a4 v BHINOTHEHUE YIPAXHEHHI 110 2
TeMaM «AJKaHED», «AJIKEHBD,  AJIKUHBI.
ApoMaTu4ecKue yrieBOJgOpOIbI. 1
XUMHYECKHE CBOMCTBA OEH30J1a U €r0 TOMOJIOTOB. 2
Ilony4yeHnue u npUMEHEHUE apEHOB. 1
[TpupoaHble HCTOYHHUKH yriaeBogopoaoB. Hedrs, ras, 1
yrois. [lepBuuHas nepepaboTKa yriaeBoJ0POIHOTO
CBIPbSL.
I'my6okas nepepaborka HepTH. KpekuHr, 1
pPUGOPMUHT.
['eneTnueckas cBsI3b MEXAY pa3IMUHBIMU KJIacCaMH 2
YIJI€BOJIOPOIOB.
["ajoreHonpou3BOJHbIE YTIEBOJOPOIOB. 1
O0o0matotiee MOBTOPEHHE 110 TEME 2
«YTIIeBOIOPOJBIY.
Kontposnbnas padota Ne 3 o teme 1
«YTIIeBOIOPOJBIY.
V. CnupThl. 2
KUCJOPOACOJAEP/KAIIIHNE | Xumudeckue cBOWCTBA U MOJTYYCHHE CITUPTOB. 2
OPITAHUYECKHE [pakTrueckas padora Ne 4. [TomydeHue OpoMdTaHa. 1
COEIMHEHMUSI (27 yacos). MHOroaToOMHBIE CHPTEL. 2
DeHoJTbI. 2
Pemenue 3aay W BBINOJIHEHUE YINPAKHEHHH 1O 1
teMe «CnupThl U (EHOJIBIY.
KapOonusbHble COEIMHEHHUS: HOMEHKJIaTypa, 1

W30MEepUsl, PEaKIIX IPUCOETUHEHMSI.
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XUMUYECKUE CBOMCTBA M METOIbl IOJYy4YECHUS
KapOOHMJIbHBIX COCTMHEHUH.

ITpaktrueckas padota No 5. [Tomydenue anerona.

KapOoHOBBIE KHCIIOTEHI.

[Tpaxtrueckas padota Ne 6. [lomydenne ykcycHOH
KHCJIOTBI U U3yYEHUE €r0 CBOMCTB.

(DYHKI_[I/IOHaJ'II)HBIe ITPOU3BOAHBIC Kap6OHOBBIX
KHCJIOT.

[Tpaktuyeckas padora Ne 7. [loxydenue
ATHUJIALIETATA.

MHoroo06pa3ue KapOOHOBBIX KUCIIOT.

Pemienue 3a1a4 1 BBIIIOJHEHHUE YIIPAKHEHUH IO TEME
«KapOOHOBBIE KHCIIOTBD.

O06o00maromuii ypok 1mo Teme
«Kucnopozacoaepxanine opraHnuecKue
COEITHEHU.

Konrponsnas padora Ned o reme
«Kucnopoacoaepxkaiye opraHu4ecKre
COCIIMHEHUS.

V.A30T- U
CEPOCOJIEPKAIIUE
COEJMHEHMSI (8 4acos).

AMUHEL

ApomaTH4eCKrue aMUHBI.

CepoopraHuyecKue COeTMHEHUSI.

FCTCPOI_[I/IKJ'II/I‘IGCKI/IC COCIUHCHUA.

[IlecTnuneHHbIE TETEPOLIMKIIBI.

[TpakTuueckas paborta Ne 8. Permenue
AKCIIEPUMEHTAJIbHBIX 33724 110 TeME
«A30TcoziepKallie OPraHnueCcKre BEIIeCTBAY.

N

O06o01aroiiee MOBTOPEHHUE IO TEME
«A30TCOJIepIKAIIIE OPTAHUYECKHIE BEIIECTBAY.

V1. BUOJIOT'HYECKHA
AKTHUBHBIE BEHHIECTBA (17
4acoB).

OO0m1as XxapaKTepUCTUKA YTIICBOJIOB.

[EEN

Crpoenne MoHOCaxapuaoB. JInHelHbIE U
LUKJINYECKUE CTPYKTYPBHI.

[EEN

XUMHUYECKUE CBOMCTBA MOHOCAXAPHUJIOB.

Jncaxapunsl.

ITonucaxapuebl.

ITpakTtuyeckas pabora Ne 9 «I'uaponus kpaxmanay.

Pemenne 3a1a4 1 BBINOJIHEHNE YIIPAKHEHUN 110 TEME
«YTnesoas».

N I

JKups! u macia.

AMMWHOKHUCIIOTHI.

Ilentuasbl.

benku.

CprKTypa HYKJICMHOBBIX KHCJIOT.

buonormueckas POJIb HYKJICKMHOBBIX KHCJIOT.

[Tpaktuyeckas padora Ne 10. «nenTuduxanus
OpPraHUYECKUX BEIIECTBY.

N R I I

O6o01aroriee TOBTOPEHHE MO TeMaM «A30T-,
cepocoieprkale u OMOJTOTUUECKH aKTHBHBIS
OpPraHUYeCKUE BEIECTBAY.

KonTponbnas padota Ne 4 mo Teme «A30T1-,
cepocoieprkale U OMOJIOTUUECKH aKTHBHBIC
OpraHUYECKUE BEILIECTBAY.
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VII. [Tonumepsr. 1
BBICOKOMOJIEKYJIAPHBIE | [TonumepHbie MaTepralibl. 2
COEJUHEHMUSI (9 yacos) [TpakTnueckas padorta Ne 11. «Pacno3znaBanue 1
IJ1ACTMACC.
[TpakTuueckas padora Ne 12. «Pacrio3HaBaHue 1
BOJIOKOH.
4

O060011eH1e 1 TOBTOPEHHUE MaTepuaa 1o Kypey
«Opranuyeckasi XuMHsI».

NOKYMEHT MOAMUCAH
i JJIEKTPOHHOW NOAMNUCHIO

%

TYBEPHAR,
%,

CepTtudukar:
4555759F2A5D18CD97D220C608820BE49C89D320

Bnapeneu: MypbiwknHa EneHa BagrnmosHa
HencteuteneH: ¢ 15.09.2021 po 15.12.2022
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