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O01mas xapakTepucTuKa y4e0HOro npeamera:
KoanuecTBo yacos B roja: 34;

KosnuyecTBO KOHTPOJIBLHBIX padoT: 4
IIpomMe:KyTOYHBIX aTTeCTANMM: 2

11 knace

Koan4yecTBo 4acoB B roa: 34;
KonTpouabHbIX pador: 3
IIpoMeKyTOYHBIX aTTeCTAIMIA:2

«Peanuszanust 00pa3oBaTeIbHbIX IPOIPAMM €CTECTBEHHOHAYYHOM H

TEXHOJIOTMYECKOIl HANPABJIEHHOCTEH 10 XUMHH € UCIO0JIb30BaHHEM
o0opynoBanus neHrpa «Touka pocTay»

Taungo 2024-2025 rona.



HosicHuTebHASA 3aNIMCKA

Lesnu, pemmaemMblie NpU peaju3anuu padoyeii MporpaMMsli:

* popmuposanue y ydamuxcsi XUMHUECKONH KapTUHBI MUpPAa KaK OPraHMYECKON 4acTH ero
[[EJIOCTHOW €CTECTBEHHOHAYYHOUW KapTHHBI,

* passumue TIO3HABATEIbHBIX MHTEPECOB, MHTEIICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEMH
yYaluxcs B MPOIECCe NU3YUCHUS IMH XUMUYECKOW HAYKH M €€ BKJIaJa B COBPEMEHHBIN HAYIHO-
TEXHUYECKUN TPOrpecc;

* popmuposanue BOKHEHIINX JIOTHYECKUX ONEpaldid  MBIIUICHUS (aHaIM3, CHHTES,
0000111eHNe, KOHKPETHU3allMsl, CpaBHEHUE U Jp.) B MPOLECCe MO3HAHMS CHUCTEMbl Ba)KHEHIINX
MOHATHH, 3aKOHOB U TEOPUI O COCTaBE, CTPOCHUHU U CBOMCTBAX XMMHUUYECKHX BEILIECTB;

* gocnumanue yOSKIACHHOCTH B TOM, YTO NMPUMEHEHHE IMOJyYEHHBIX 3HAHUI U YMEHMI IO
XUMHUH SIBIISIETCS OOBEKTHBHOW HEOOXOJMMOCTBIO JJisi Oe30macHOd padoThl C BEIIECTBAMHU U
MaTepuaiamMu B ObITY U Ha IPOU3BOJICTBE;

* 0611a0¢eHUe KITFOYEBBIMU KOMITETEHIIUSAMU (Yy4eOHO-TT03HABATEIHbHBIMU, HH(POPMAIIHOHHBIMH,
[IEHHOCTHO-CMBICIIOBBIMH, KOMMYHHKATHBHBIMU ).

Oo0mas xapakrepucTuka yueonoro npeamera: 10-11 kiaace
KounuyecTBo 4yacoB B roxa: 68;

KoJsimyecTBo yacoB B Hejen1o: 6;

KosimyecTBO KOHTPOJIBHBIX padoT: 7

1. Ilnanupyemble pe3yabTaThl OCBOEHHUsI Y4€OHOT0 NMpeaMeTa « XUMHUSH» HA YIJIy0JeHHOM
YPOBHe:
Juunocmmuuie:

1) B chepe oTHOIICHMI 00yUaromuxcs K cede, K CBOeMy 3/I0pPOBbIO, K TTO3HAHUIO CeOsT: —
MIPUHATHE U PealU3alUIo IEHHOCTEN 3I0POBOT0 U O€30MacHOTro 00pasa Ku3HH, OepexHoe,
OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIIEHHE K COOCTBEHHOMY (DHU3HUECKOMY U
MICUXOJIOTHYECKOMY 3/I0POBBIO; — HETIPUSTUE BPEIHBIX MPUBBIYCK: KypEHUSs, YIIOTPEOICHUS
QJIKOTOJIIsI, HAPKOTUKOB;

2) B cepe OTHOLIEHUH 00yUaroIMXcsl K OKpYXKaloLIeMy MUPY, K )KUBOH IIPUPO/IE,
XYJI0’KeCTBEHHOU KYJbTYpe: — MHPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAyKH, 3HAYUMOCTh HAYKH, TOTOBHOCTh K HAyYHO-TEXHHYECKOMY TBOPUYECTRY,
BJIaJICHUE JOCTOBEPHOU MH(OpMAIIHEl O MePEAOBhIX JOCTHKEHUSIX U OTKPHITHIX MUPOBOH U
OTEUYECTBEHHOW HAYKH, 3AMHTEPECOBAHHOCTh B HAYYHBIX 3HAHHSIX 00 yCTPOWCTBE MUpPA U
o0Im1ecTBa; — roTOBHOCTh U CIOCOOHOCTH K 00pPa30BaHMIO, B TOM YHCIIE CaMOOOPa30BaHUIO, Ha
MPOTSKEHUH BCEH KU3HU;CO3HATECIILHOE OTHOIICHHUE K HEITPEPHIBHOMY 00pa30BaHUIO KaK
YCIIOBUIO yCTENTHOM MpodeccnoHaNbHOM U 001IECTBEHHON AesITeNbHOCTH; — JKOJIOTHYecKas
KyJIbTypa, OepexHOe OTHOIICHHE K POTHON 3eMIle, MPUPOIHBIM OorarcTBaM Poccuu u Mupa,
MOHMMAaHNE BIUSHUS COIUATBHO-DKOHOMUYECKUX MPOIIECCOB HAa COCTOSTHUE MPUPOTHON U
COIMATILHOM CPEeJIbl, OTBETCTBEHHOCTH 3a COCTOSIHME MMPUPOIHBIX PECYPCOB, YMCHHI U HABHIKOB
pa3yMHOT0 MPUPOIONOIB30BaHUS, HETEPITUMOTO OTHOIICHHS K IEHCTBUSM, IIPUHOCSIIIUM BpE.l
HKOJIOTHH;, TPHOOPETEHNE OMBITA YKOJIOTO-HAIIPABICHHOH 1A TEILHOCTH;

3) B chepe oTHOIIEHUH 0OyUYarOLIMXCS K TPYAY, B chepe colnanbHO-3KOHOMUYECKUX
OTHOLIEHUI: —OCO3HaHHbBIN BBIOOp OyaylIeil mpodeccun Kak MyTh U COCO0 peanu3aluu
COOCTBEHHBIX )KM3HEHHBIX IJIAHOB; — FOTOBHOCTH O0YYAIOIIUXCS K TPYAOBOM
po(heCCHOHATTLHOM JISATEIEHOCTH KaK K BO3MOXKHOCTH Y9aCTHS B PEIICHUH JIMYHBIX,
0OIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIIEHAIIMOHATLHBIX MPOOIEeM; — MOTPEOHOCTH TPYIUTHCS,
YBOXCHHE K TPY/LY U JEOISIM TPY/IA, TPYIOBBIM JOCTHKCHHSIM, TOOPOCOBECTHOE, OTBETCTBEHHOE
¥ TBOPYECKOE OTHOIICHHE K Pa3HBIM BHUJIaM TPYAOBOH JIEATEIHHOCTH.

Memanpeomemmnuie:
Pecynamuenvie YY/[:

BBITTyCKHUK HAy4YUTCS:

1. CaMOCTOATEIHHO OTMPEAEIATh 1ENH, CTAaBUTh U (HOPMYITHPOBATH COOCTBEHHBIE 3a7aU B
00pa30BaTeNbHOMN 1eATENbHOCTH U KU3HEHHBIX CUTYaIUsX;



2. OueHuBaTh peCypchl, B TOM YUCIIE BpEMS U JIpyriue HeMaTepHalbHbIe PeCypchl, HEOOXOAUMbIE
JUTSL IOCTUYKEHUS TTOCTaBJICHHOM paHee 1eiu;

3. ConocTaBisiTh UMEIOIINECS BOZMOXHOCTH U HEOOXOIUMBIE JUIsl TOCTHXKEHUS 1IeNIn

PECYpCHI; <>

4. Opranu3oBbiBaTh 3QGEKTUBHBII OUCK PECYPCOB, HEOOXOAUMBIX ISl TOCTUKEHUS
IMOCTaBJICHHOM 1ICIIH;

5. OnpeaensiTh HECKOJIBKO MyTeW TIOCTUKEHUS TTOCTABJIICHHOM 1EJIH;

6. Be1OMpaTh ONTUMANBHBIN ITyTh TOCTHKEHUS LENU € Y4eTOM 3P (HEKTUBHOCTH PACXOIOBAHUS
PECYPCOB U OCHOBBIBASICh HA COOOPAKEHUSAX 3TUKU U MOPAJIH;

7. 3agaBaTh mapaMeTPhl U KPUTEPHUH, 10 KOTOPHIM MOXKHO OMPEIETUTh, YTO 1€JIb JIOCTUTHYTA;
8. ComnocTaBisATh MOJIYYEHHBIN pe3yIbTaT ACSITEIBHOCTH C IOCTABICHHOM 3apaHee LEIbo;

9. OnieHUBaTH MOCEICTBUS JOCTUKECHHS IIOCTABICHHOH IIETU B ICATEILHOCTH, COOCTBCHHOMN
JKU3HU U )KU3HU OKPYKAOIUX JIFOACH.

CpenctBoM hopMUpOBaHHS PETYISTHBHBIX Y Y [l cIy’KaT TEXHOJIOTHS MTPOOJIEMHOTO IUajiora Ha
JTare U3y4eHus HOBOro MaTepuaia u TEXHOJIOTHUS OLICHUBaHUS 00pa30BaTEIbHBIX IOCTHXKEHUH.
Hoznaeamenvnvie YY/[:

BrlilyCKHHMK Hay4uTCs:

1. Kputndecku OIleHUBATh U HHTEPIPETHPOBATH HHPOPMAIIUIO C Pa3HBIX TTO3HUIIHIA,

2. PacrioznaBaTh ¥ (PMKCUPOBATH IPOTUBOPEUHS B HHPOPMAIIMOHHBIX UCTOYHHKAX;

3. Ucnonp30BaTh pa3inyHbie MOJEIbHO-CXEMATHUYECKHUE CPEACTBA JAJIs MPECTaBICHUS
BBISIBJICHHBIX B MH()OPMAIIMOHHBIX HCTOYHHUKAX IPOTHUBOPEUHIA;

4. OcymiecTBIATh pa3BepHYTHI HHPOPMAITMOHHBIN MIOUCK U CTABUTH HA €0 OCHOBE HOBBIE
(yueOHbIC 1 TTO3HABATEIIbHBIC) 3a]1aUH;

5. UckaTh 1 HaxoauTh 00001IEHHBIE CITOCOOBI pelIeHUs 3a/1a4;

6. [IpuBOIUTH KPUTUYECKUE APTYMEHTHI KaK B OTHOIIIEHUU COOCTBEHHOTO CY>KJICHUS, TaK U B
OTHOUIEHUHU JICUCTBUN U CYKIECHHUI APYroro;

7. AHanu3upoBaTh U NMPeoOPa30BBIBATH TPOOIEMHO-TIPOTUBOPEUNBbBIE CUTYAIUH;

8. BBIXOIUTH 32 paMKH y4e€OHOTO MpeIMeTa U OCYIIECTBISATH LeJICHANTPaBICHHBIN MMOUCK
BO3MOXXHOCTH IIMPOKOTO TIEpPEeHOCca CPEJICTB U CIIOCOOOB ACHCTBUS,

9. BricTpauBarh HHIMBHUIYATBHYIO 00PAa30BATEIBbHYIO TPAEKTOPHIO, YUUTHIBAS OTPAHUYEHUS CO
CTOPOHBI IPYTHUX YYACTHUKOB U PECYPCHBIE OTPAHUYECHUS;

10. MeHsTh U yACp>KUBATh pa3HbIe MMO3UIIMU B TIO3HABATEIHLHOM 1€ATEIBHOCTH (OBITh YUEHUKOM
U yuuteneM; (opMyIupoBaTh 00pa30BaTENbHBIN 3aIIPOC U BBITIOIHATH KOHCYJIbTaTHBHBIC
(GYHKIMH CaMOCTOSITEIFHO; CTABUTh TPOOIeMy U paboTaTh HaJl €€ pelIeHuEM; YIIPaBIsATh
COBMECTHOM NO3HABATEILHOM AESITEIBHOCTBIO Y O JUMHATHCS).

Kommynuxamuenwie YY/I:
BrInyCKHHMK Hay4uTCS:

1. OcymiecTBAATh ACIOBYI0O KOMMYHHKAIIUIO, KAK CO CBEPCTHUKAMM, TaK M CO B3POCIBIMU (KaK
BHYTpHU 00pa3oBaTeNbHON OpraHu3alliy, Tak 1 3a ee IpeeiaMu); — MPH OCYIIECTBICHUN
TPYIIIOBON PabOThI OBITh KaK PyKOBOJIUTENIEM, TaK M YICHOM MPOEKTHONW KOMaH/IbI B Pa3HBIX
poJiax (TeHepaTopoM UAEH, KpUTUKOM, UCIIOJIHUTENIEM, IPE3EHTYIOUIUM U T.11.);

2. Pa3BepHyTO, JTOTUYHO U TOYHO M3JIaraTh CBOIO TOYKY 3PEHUS C MCIIOJIb30BAaHUEM a/ICKBATHBIX
(YCTHBIX ¥ MUCbMEHHBIX) SI3LIKOBBIX CPE/ICTB;

3. Pacnio3HaBaTh KOH(JIMKTOT€HHbBIE CUTYAIMH U IPEIOTBpAaTh KOH(DIUKTHI 10 UX aKTUBHOU
dassr;

4. KoopauHUpOBaTh M BBIMOJIHATE PaObOTy B YCIOBUAX BUPTYAJIBHOTO B3aUMOJICHCTBUS (WITH
COUYETaHUsI peaJIbHOTO U BUPTYAJIBHOIO);

5. CornacoBbIBaTh MO3UIIMH YWICHOB KOMaH/IbI B TIpoliecce paboThl HaI OOIIHM
MPOIYKTOM/pENICHUEM;

6. [IpeacraBisaTe MyOIUYHO pE3yabTAThl MHAUBUAYATBHON M TPYMIIOBON JAESTEILHOCTH, KaK
nepe] 3HaKOMOM, Tak U Tiepe]] He3HAKOMOW ayIMTOpUei; — Moa0upaTh MapTHEPOB AJIs AETOBOM



KOMMYHUKAITUHU, UCXOJIS U3 COOOpaXKEHUN PEe3yIbTATUBHOCTH B3aUMOJICHCTBUS, & HE JIMIHBIX
CHMIIATHI;

7. BocnippuHUMAaTh KPUTHYECKHUE 3aMEUaHus KaK pecypc COOCTBEHHOTO pPa3BUTHS,

8. Touro u eMko pOpPMYITHPOBATH KaK KPUTUIECKHE, TaK U OJOOPUTEIHHBIC 3aMEUaHUs B aJIpec
JIPYTUX JIFOJICH B paMKaXx JIEJIOBOW B 00pa30BaTEIbHOM KOMMYHHKAIIMU, H30eras mpu 3TOM
JUYHOCTHBIX OLICHOYHBIX CYKJICHUM.

Ilpeomemnoie:

B pesynbrare uzydenus yueOHOTO peIMeTa « XUMUsD» Ha YPOBHE CPEIHETO 00IIero
00pa3zoBaHus BBITYCKHUK HA YIIIyOJICHHOM YPOBHE HAyYHTCS:

— pacKpbIBaTh Ha MPUMEPAX POJIb XUMHUHU B POPMUPOBAHUU COBPEMEHHOW HAYYHOUW KAPTUHBI
MHpPA U B TPAKTHYECKON AEATEIBbHOCTH YEJIOBEKA, B3aUMOCBSA3b MEKYy XUMUEH U APYTUMHU
€CTECTBEHHBIMU HAayKaMH;

— CONOCTABJIATh UCTOPUYECKHUE BEXU PA3BUTHS XUMHUHU C UICTOPUUYECKUMU MTEPUOJIAMU PA3BUTHS
MPOMBIIUICHHOCTU U HAYKHU JUIsl IPOBEJICHUS aHAIM3a COCTOSIHUS, ITyTeH pa3BUTHUSI HAYKU U
TEXHOJIOT UM,

— aHAJIM3UPOBATH COCTAB, CTPOCHHE U CBOMCTBA BEIIECTB, MPUMEHSISI TTOJIOKEHUSI OCHOBHBIX
XUMHYECKUX TEOPUI: XUMHUYECKOTO0 CTPOCHHSI OpraHM4eCcKux coequuenuit A. M. bytneposa,
CTPOCHHUSI aTOMa, XUMHUYECKOM CBSI3H, JIEKTPOJIUTUUECKON JTUCCOIMAIINU KUCTIOT, OCHOBAaHUHN U
COJICH, a TAaK)KE YCTaHABJIMBAaTh IPUYMHHO-CJIEJCTBEHHBIE CBA3M MEXK]ly CBOMCTBAMH BEIIESCTBA U
€ro COCTaBOM U CTPOEHHUEM;

— IMPUMEHSATH MTPaBHJIa CUCTEMATUUYECKON MEKIYHApOIHON HOMEHKIATyphl KaK CpeJICTBa
pa3iinyueHus U UASHTU(UKAIIUN BEIIECTB M0 UX COCTaBy M CTPOCHUIO;

— COCTaBJISATh MOJICKYJISIPHBIC U CTPYKTYPHBIE (JOPMYJIbl HEOPTaHUYECKUX U OPraHUICCKUX
BEIIECTB KaK HOCHUTEJICH HH(OpMAIK O CTPOCHUH BEIIECTBA, €r0 CBOMCTBAX U
MIPUHAJIC)KHOCTU K ONPEICIICHHOMY KJIacCy COSIUHEHMIA;

— OOBSICHATH MPUPOJLY U CIIOCOOBI 00pA30BaAHMS XUMHYECKOU CBSI3M: KOBAJICHTHOM (ITOJISIPHOM,
HEMOJISIPHOM ), HOHHOW, METAJUTMYECKO, BOJOPOTHOM € IENbIO OMpeIeICHHS] XUMUIECKON
aKTHBHOCTH BEIIICCTB;

— XapaKTepu30BaTh (U3NYECKUE CBOWCTBA HEOPTAHUUECKUX M OPTaHUYECKUX BEIIECTB U
YCTaHABIIUBATh 3aBUCUMOCTh (DU3NYECKUX CBOMCTB BEIECTB OT THIA KPUCTAIUIUUECKON
pELIEeTKY;

— XapaKTepu30BaTh 3aKOHOMEPHOCTH B U3MEHEHUH XUMUYECKUX CBOMCTB MPOCTHIX BEIIECTB,
BOJOPOJHBIX COEIMHEHHM, BHICHIUX OKCHIOB U TUAPOKCHJIOB;

— MPUBOJIUTH MPUMEPHI XUMUUYECKUX PEAKIIUA, PACKPBIBAIOIIUX XapaKTEPHbIE XUMHUECKUE
CBOMCTBA HEOPraHUUYECKUX U OPTaHUYECKHUX BEIIECTB M3YUYEHHBIX KIIACCOB C LEIBI0 UX
uaeHTU(UKAITUY U O0BICHEHUS 00JIaCTH MPUMEHEHUS;

— OIPEAENSITh MEXAHU3M PEAKLIUU B 3aBUCUMOCTHU OT YCJIOBUM IPOBEICHUS PEAKIIUU U
MIPOTHO3UPOBATH BO3MOXKHOCTH MPOTEKAHUS XUMHUECKUX PEAKIIMI HA OCHOBE TUTIA XUMHUYECKOM
CBSI3U U aKTUBHOCTH PEAreHTOB;

— YCTaHaBJIUBATh 3aBUCHUMOCTh PEAKIIMOHHON CITOCOOHOCTH OPTraHUYECKUX COSTUHEHUN OT
XapakTepa B3aUMHOTO BJIMSHUS aTOMOB B MOJIEKYJIaX C LI€JIbIO MPOTHO3UPOBAHUS TPOyKTOB
peakIuu;

— YCTaHaBIJIUBAaTh 3aBUCUMOCTbh CKOPOCTH XMMHUYECKON pEeaKIIMu U CMEIICHUS] XMMHUYECKOTO
PaBHOBECHUS OT PA3TUYHBIX (PAKTOPOB C IIEJIBIO ONPECIICHHS ONITUMAIIBHBIX YCIOBUIH
MPOTEKAHUSI XUMUYECKUX MPOLECCOB;

— YCTaHaBJIMBAaTh T€HETUUYECKYIO CBSI3b MEXTYy KJIACCAaMU HEOPTaHWYECKUX U OPTaHUYECKUX
BEIIECTB JIsl 000CHOBAHUS MPUHIIUITHAIBHON BO3MOKHOCTHU MOy4YEHHUsI HEOPTAaHUYECKUX U
OPraHMYEeCKUX COCMHEHUH 3aIaHHOTO COCTaBa M CTPOCHMUS;

— MOAOUPATh PeareHThl, yCIOBUS U ONPEIEISTh MPOTYKThI PEAKIIHiA, TO3BOISTFOIINX
peanu30BaTh Ja00PATOPHBIE M TIPOMBIIIICHHBIE CTIOCOOBI MOTYYEHUS BAXKHEUIIINX
HEOPTraHWYECKUX U OPraHUYECKUX BEIIECTB;



— ONIPENENATh XapaKTep CPebl B PE3yJIbTaTe TUAPOJIA3a HEOPTaHUYECKUX U OPTaHUYECKUX
BELIECTB U IIPUBOJIUTH IIPUMEPHI THIPOJIN3a BEIIECTB B IOBCEAHEBHOMN )KM3HU YEJIOBEKA,
OMOJIOrMYEeCKUX OOMEHHBIX IPOLECCAX U IPOMBIIIICHHOCTH;

— MPUBOJIUTH IPUMEPHI OKUCIUTEILHO-BOCCTAHOBUTENBHBIX PEAKLUN B IPUPO/IE,
IIPOU3BOJCTBEHHBIX MPOLIECCAX U KUZHEACITEIbHOCTH OPraHU3MOB.

— 000CHOBBIBATh IPAKTHUECKOE UCIIOIb30BAaHUE HEOPraHMUECKUX U OPraHUYECKUX BELIECTB U
UX PEaKLU B IPOMBILUIEHHOCTH U OBITY;

— BBIIOJIHATh XUMUUYECKUN IKCIIEPUMEHT 110 PACIIO3HABAHUIO U MOJIyYEHUIO HEOPTaHUUECKUX U
OpPraHUYECKUX BEILECTB, OTHOCAIIMXCS K PA3JINYHBIM KJIaCCaM COCIMHEHUN, B COOTBETCTBHUH C
NpaBUJIaMHU U IpHeMaMu 0€30MacHOi paboThl ¢ XUMHUYECKUMH BEIIECTBAMU U TAOOPaTOPHBIM
000pyI0BaHUEM;

— IPOBOJUTH PacyeThl HA OCHOBE XMMUYECKHUX (POPMYJI U YPAaBHEHUH pEaKIIHii: HaXOXKICHHUE
MOJIEKYJISIPHOM (hOpMyJIbl OPraHUYECKOT0 BELIECTBA IO €0 MJIOTHOCTH U MacCOBBIM J0JIIM
JIEMEHTOB, BXOJAIIMX B €r0 COCTaB WU 110 IMPOAYKTaM CrOpaHus; pac4eTbl MacCOBOM 10U
(Macchl) XUMHUYECKOTO COEITMHEHNUSI B CMECH; pacueThl Macchl (00beMa, KOJIMUECTBA BEIIECTBA)
IPOJYKTOB PEAKUH, €CIM OJHO U3 BELIECTB JIAHO B U30BITKE (MMEET IPUMECH ); PaCUEThI
MaccoBOW MM 00BEMHOM J0JIM BBIXOJIa MPOJYKTA PEAKLUU OT TEOPETHUECKH BO3MOXKHOT0;
pacueTsl TerIoBoro 3G eKTa peakiu; pacuyeTbl 00bEMHBIX OTHOIIECHHUH Ia30B MPU XUMUIECKHUX
peakusx; pacueTsl Macchl(00beMa, KOJIMUECTBA BELECTBA) MPOIYKTA PEAKLIUHU, €CIH OJIHO U3
BEILECTB JJAaHO B BUJIE PACTBOpA C ONPEIEICHHON MacCOBOM J0JIEl PACTBOPEHHOIO BEIIECTBA;
— HCII0JIB30BAaTh METO/Ibl HAYYHOT'O MIO3HAHUS: aHAIN3, CHHTE3, MOJIEIMPOBAaHUE XUMUYECKUX
IIPOLIECCOB U SIBJICHUH NP PELICHUH Y4eOHO-HCCIEeI0BaTENIbCKUX 33/1a4 110 U3yUEHHUIO CBOICTB,
CHoco0OB MOJyYEHHsI U PACIIO3HABAHUS OPraHUUYECKUX BEILECTB;

— BJIAJIETh MIPABHJIAMH O€3011aCHOTO OOPALICHHUS C SIKUMH, TOPIOYUMHU U TOKCUYHBIMH
BEIIIECTBAMHU, CPEACTBAMU ObITOBOM XMMUU;

— OCYIIECTBIISITh IIOMCK XUMHYECKOW HH(POPMAIINU 110 Ha3BAaHHIM, HACHTH(PHKATOPaAM,
CTPYKTYPHBIM (pOpMyJiaM BEIECTB;

— KPUTUYECKH OLIEHUBATh U HHTEPIPETUPOBATH XUMUUYECKYIO HH(POPMALIMIO, COJIEPKAIIYIOCS B
COOOLIEHUAX CPEJICTB MaccoBOM MH(popMaIu, pecypcax MHTepHeTa, Hay4HO-TIOYJIIPHBIX
CTaThsIX C TOYKU 3PEHUS €CTECTBEHHOHAYYHON KOPPEKTHOCTHU B LENSIX BBISBICHUS OMIMOOYHBIX
cyxaeHuil 1 GopMUpoBaHUS COOCTBEHHOM MO3UIINH;

— HaxOJUTh B3aUMOCBSI3U MEXY CTPYKTYpoil U QyHKIUEH, MPUUUHOMN U CIEICTBUEM, TEOpUEH
U (QakTaMy Ipu aHaJIU3€ MPOOJIEMHBIX CUTYAIMi U 0O0CHOBAHUH NMPUHUMAEMBbIX PELICHUN Ha
OCHOBE XMMUUECKUX 3HAHMUIL;

— NPEACTaBIATh TyTU PEIIEHUs II100aIbHBIX TPOOIEM, CTOSAIIMX Mepe]] YeT0BEYECTBOM, U
NEePCIEKTUBHBIX HANPABICHUN Pa3BUTUSI XUMUYECKUX TEXHOJIOTUH, B TOM YUCIIE€ TEXHOJIOT Ul
COBPEMEHHBIX MaTE€PUAJIOB C pa3IMYHON (YHKINOHATBHOCTHIO, BO30OHOBISIEMbIX HCTOYHUKOB
CBIpBS, IEPepadOTKU M YTHIIM3ALMH TPOMBIIIJIEHHBIX U OBITOBBIX OTXO/IOB.

BrinyckHUK Ha yriryOJeHHOM ypOBHE MOJIYYUT BO3MOXKHOCTh HAyUUThCS:

1. ®opmynupoBaTh LENb UCCIEI0BaHMS, BBIABUTATH U IPOBEPSITH SKCIIEPUMEHTAIBHO TUIIOTE3BI
0 XMMHUYECKHX CBOMCTBAX BEIIECTB HA OCHOBE MX COCTABA U CTPOECHHUSI, UX CIIOCOOHOCTH
BCTYNAaTh B XUMUYECKHE PEAKIIUH, O XapaKTEPE U NPOAYKTAX Pa3JINYHBIX XUMUYECKUX PEAKIIUII;
2. CaMOCTOATEIBHO MJIAHUPOBATh U MIPOBOAUTH XUMHUUECKHE IKCIIEPUMEHTHI C COOITI0IEHUEM
npaBui 6€30MacHON PaboThI C BELIECTBAMU M Ja0OpaTOPHBIM 000PYA0BAaHHEM;

3. HHTepnpeTnpoBaTh TaHHBIE O COCTaBE U CTPOSHUH BEUIECTB, MOIYYCHHBIE C IIOMOIIIBIO
COBPEMEHHBIX (PU3UKO-XMMUYECKUX METOJIOB;

4. OnuceIBaTh COCTOSIHHUE JIEKTPOHA B aTOME Ha OCHOBE COBPEMEHHBIX KBAHTOBO-MEXaHUYECKHUX
IPEeJCTaBICHUN O CTPOCHUH aToMa il OOBSICHEHUS pe3yJIbTaTOB CIIEKTPAILHOTO aHaN3a
BEILIECTB;

5. XapakTepu30BaTh poJib a30TOCOAEPKAIINX T€TEPO HUKINUECKUX COSIUHEHUN U
HYKJIEMHOBBIX KHCJIOT KaK BaKHEHIIMX OMOJIOTMYECKU AKTUBHBIX BEILECTB;



6. IIporHo3upoBaTh BO3MOKHOCTb IIPOTEKAHUS OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINH,
JeKalMX B OCHOBE IPUPOJHBIX U IIPOU3BOCTBEHHBIX ITPOLIECCOB.

2. Conepxxanue y4eOHOIo npeamMera
2.1. Ocobennocmu cooeprcanusn 00yUeHuUs XUMUU 6 CPeOHell WKoJ1e
B cucreme cpennero o6uero o6pazoBaHus XMMHUIO OTHOCAT K IIPEAMETHON 00J1acTH
«EctectBennbie Haykn». OCOOEHHOCTH COAepKaHusl O0YUSHUS XUMHUU B CPEIHEH 1IKOIIe
00ycJIOBIIEeHbI ClIeU(PUKON XUMUHU KaK HAyKU M TOCTABICHHBIMHU 3aJa4yaMH.
OcHOBHBIMU TIPOOIEMaMU XUMHUH SBIISIOTCS:
— U3y4Y€HHE COCTaBa U CTPOCHUS BEILECTB, 3aBUCUMOCTH UX CBOMCTB OT CTPOCHHS;
— IOJIy4E€HHE BEUIECTB C 3a/JaHHBIMU CBOMCTBaMU;
— HUCCIIEIOBaHUE 3aKOHOMEPHOCTEH XUMUYECKUX PEAKIIMHA U ITyTeH yIpaBJIeHUs] UMHU B LIEJIAX
NOJy4YeHUs HEOOXOIMMBIX YEJIOBEKY BEIIECTB, MAaTEPUAIOB, SHEPTHH.
[TosTOMy B IIporpamMme o XMMUHU HALIUIA OTPAXKEHUE OCHOBHBIE COJIEPKATEIbHBIC IMHUU:
— «BEIIECTBO» — 3HAHMA O COCTABE M CTPOCHUH BEIECTB, UX BAXHEUITNX (PU3NUECKUX U
XMMHUYECKHX CBOMCTBaX, OMOJIOTMUYECKOM JIeHCTBUY;
— «XUMHYECKAs pEaKIysh — 3HAHUA 00 YCIOBHUSX, B KOTOPBIX MPOSBISIOTCS XUMHUYECKHUE
CBOWCTBA BELECTB, CIIOCO0AX yNpaBJIeHUs] XUMHUUECKUMHU IIPOLIECCAMU;
— GIPHUMEHEHHUE BEIIECTB» — 3HAHUS U OIBIT IPAKTUUECKOH I€ATEIbHOCTH C BEILIECTBAMH,
KOTOpbIE HauboJee 4acTo yrnoTpeOIsOTCs B TOBCEJHEBHOM JKU3HU, IIMPOKO UCTIONb3YIOTCS B
IPOMBIIIIIEHHOCTH, CELCKOM XO035HCTBE, HA TPAHCIIOPTE;
— «SI3BIK XMMUN» — CHCTEMa BaKHEUIINX MOHATHH XMMUU U TEPMUHOB, B KOTOPBIX OHU
OINMCHIBAIOTCS, HOMEHKJIaTypa HEOPraHUYECKUX U OPIraHMYECKUX BEILECTB, T. €. UX Ha3BaHUs (B
TOM YMCJI€ U TPUBUAIIbHBIE), XUMUYECKHE (OPMYJIbl M YPaBHEHHUs], a TAK)KE MpaBuiia IepeBojia
MH(pOpMaLIMU C POJHOTO WK PYCCKOTO SI3bIKa Ha SI3bIK XUMHUU U 00pATHO.
B pe3ynbrare u3ydenus yueOHOro npeamera « XMMUsh BBIITYCKHHUK CpeIHEH 1IKOJIbI OCBOUT
coJiepkaHue, croco0cTByomee (GopMUPOBAHUIO TIO3HABATEIILHOW, HPABCTBCHHON U
ACTETUYECKOM KYJIBTYPHI.
VYyamuiics oBlazieeT CUCTEMON XMMUUECKUX 3HAaHUN — MOHATUSAMU, 3aKOHAMH, TEOPUSIMU U
A3BIKOM HayKH KaK KOMIIOHEHTaMHU €CTECTBEHHOHAYYHOW KapTUHBI Mupa. Bee 310 mo3sosut emy
c(hopMHpOBaTh Ha OCHOBE CHCTEMBI MOJTYUYEHHBIX 3HAaHUI Hay4HOE MHUPOBO33PEHHUE KaK
(GyHIaMEHT LIEeHHOCTHOTO, HDAaBCTBEHHOI'0 OTHOILEHUS K MPHPOJIE, OKPYKAIOLIEMY MUPY, CBOEH
YKU3HU U 37I0POBbIO, OCO3HATH POJIb XMMUUECKOIN HayKH B TO3HAHUH U MTPE0Opa30BaHUU
OKPY’KaIoIIero MUpa, BBIPA00TaTh OTHOIIEHUE K XUMHH KaK BO3MOXKHON o0sacTu Oyayiien
COOCTBEHHOM MPaKTUUYECKON JAESITEILHOCTU. Y CBOCHUE COJIEpKaHusl yueOHOro ImpeaMera
«XuMus» 00eCeYuT BBITYCKHUKY BO3MOKHOCTh COBEPLIEHCTBOBATh U PAa3BUBATh
MO03HABATEJIbHBIE BO3MOXXHOCTH, YMEHHUE YIIPABJISITh COOCTBEHHOM MO3HABATEIbHOM
NeSITebHOCTBIO; MHTEIJIEKTYalIbHbIE U pe(IeKCUBHbBIE CIOCOOHOCTH; MPUMEHSATh OCHOBHBIE
MHTEJJIEKTyalIbHbIE ONlepalluy, Takhe Kak (JOpMyJIMPOBAHUE THIIOTE3, aHAJIU3 U CUHTE3,
CpaBHeHHe, 0000I1IeHIe, CUCTeMaTH3allMsl, BBIABICHHE TPUUMHHO-CIIEICTBEHHBIX CBsI3eH JUIs
M3YYEHHUsI CBOMCTB BEIIECTB U XUMUUYECKUX pEaKLUii; UCTIOIb30BaTh Pa3INYHbIE HCTOYHHUKH JIJIS
HOJy4YeHUs XUMUYECKOI HH(OpMAINK; CAMOCTOSATENIBHO IIJIAHUPOBATh U OPraHU30BBIBATh
y4eOHO-TT03HABATENbHYIO JESTeIbHOCTh; Pa3BUBATh UCCIIEIOBATENbCKIE, KOMMYHUKATUBHBIE U
UH(OpPMaLlMOHHbBIE yMEHUs. B mporpamme peanan3yercsi CHCTEMHO-/1eTeIbHOCTHBIN MOAXO/,
nexanuii B ocHoBe ®I'OC. DToT Moaxo1 OpUEeHTUPOBAH Ha KOHKPETHBIE PE3YJIbTaThl
00pa3oBaHus, KaK CHCTEMOOOPA3YIOMINNA KOMIIOHEHT CTaHAapTa, I pa3BUTHE JTMYHOCTH
y4alerocsi Ha OCHOBE YCBOCHUSI YHUBEPCAIbHBIX YUEOHBIX NEHCTBUI, TO3HAHUS U OCBOCHHUS
MHpa COCTaBISET L1e€b U OCHOBHOM pe3ynpTaT 00pa30BaHUsL.
N3yuenne xumuu B 10 1 11 kitaccax nmoctpoeHo no nuHenHou cxeMe. B 10 knacce nznaraercs
MmatepHai o01eil 1 opranndeckoil xumuu, a B 11 kinacce — Heopranudeckass XMMusi, 001as
XUMUS, XUMUYECKasi TEXHOJIOTH.
CucremaTnueckuii Kypc opranndeckoi xumuu B 10 kitacce npeasapser pa3zell, HalpaBiIeHHbIN
Ha 000011eHHE U IOBTOPEHNUE MOIyYEHHBIX B OCHOBHOM ILIKOJIE 3HAaHUH. B HeM Taxke farorcs Te



CBeZIeHMsI U3 O0IIel U HEOPraHWYECKOW XMMHUH, KOTOPhIE HEOOXOIUMBI JIJISl U3yUeHUs
OpraHUYeCKOM XMMHUH, HO HE BOLIUIMA B IPOIPaMMy OCHOBHOM IIKOJbL. Kypc opranndeckoi
XUMUHU TOCTPOEH TPAAULMOHHO. OH HAUMHAETCSI C OCHOBHBIX IMOHATUNA OPraHUYECKON XUMUH,
3aTEM M3J1araeTcsi CTPyKTypHasi TEOpUsl OPraHUYECKUX COCIMHEHUH, paCCMaTPUBACTCS UX
3JIEKTPOHHOE cTpoeHHe. [I0ToM u3ydaroTcsi BaKHENINE KJIACChl OPrAaHUYECKUX COSUHEHNN:
YIJIEBOJAOPOBI, KHCIOPOACOAEPKAIINE COCAUHEHHUS, a30T- U CEPOCOACPIKALLUE COCTUHECHMUS.
CucremaTH4ecKoe U3J10KEHUE CTPOCHHS U CBOMCTB OPraHUYECKUX COCIMHEHUN MTO3BOJISAET
nepeiTH K OMOJIOrMYeCKH aKTHBHBIM BEIIECTBAM — YTJIEBOAAM, KUpaM, OeiIKam u
HYKJIEMHOBBIM KHCJIOTaM. 3aKaHUYMBAETCSI KypC OPraHMYECKOW XMMHUHU PACCKa30M O MOJIMMEpPax
U MX HCIIOJIb30BAaHUU B OBITY M B TEXHUKE.
2.2. Conep:xanmne yueOHOro npeamMera «XumMus» Ha yriry0JJeHHOM YPOBHE CpelHero oouero
o0pa3oBaHus

Teoperuveckne 0CHOBbI XMMMH.

CrpoeHue BemiecTBa ATOMHO-MOJIEKYJISIPHOE yUeHHE. BelecTBa MOJIEKYIIpPHOTO U
HEMOJIEKYJISIPHOTO CTpoeHMs. KauecTBEHHBIN U KOJIMUECTBEHHBIN COCTaB BeulecTBa. MolspHas
Y OTHOCHTEJIbHASL MOJIEKYJISIPHAsI MACChI BelecTBa. MobHas 10JIs U MaccoBas J0JIs dJIEMEHTA B
BeniectBe. Ctpoenue atoma. Hykmuet. M3otomnsl. [ledext macchl. Turbl paquoakTHBHOTO
pacnana. TepmosinepHblid cuHTe3. OTKPBITHE HOBBIX XMMHUYECKUX 3JIEMEHTOB. Sl 1epHbIe
peakuuu. TUIBI SAEPHBIX peakiuil: AeieHne U cuHTe3. CKOPOCTh peaKIuu paiui0aKTUBHOTO
pacnaga. Ilpumenenue painoHyKIUA0B B MeAUIIMHE. MeToa MedeHbIX aTOMOB. [IpuMeHeHne
PaANOAKTUBHBIX HYKJIUJIOB B T€OXpOHOI0TrMU. COBpeMEHHas MOJIENb CTPOEHUS aToMa.
KopnyckysipHO-BOJIHOBBIE CBOMCTBA A1eKTpoHA. [IpencTaBieHne 0 KBaHTOBOM MEXAHMKE.
Cootnomenue ae bpoitna. [Tpunnun neonpeaenennoctu I'eiizendepra. [lonarue o BOIHOBOM
¢yuxuun. KBanTosble uncia. ATomHast opOuTans. Pacnpenenenue 31eKTpOHOB 110
SHEPreTUYECKUM YPOBHSAM B COOTBETCTBHUHM C MPUHLIUIIOM HaWMEHbIIEH SHEPTUH, IPABUIIOM
Xynna u npununoM Ilaymm. OcoOeHHOCTH CTpOeHHs SHEPreTHIECKUX YPOBHEH aTOMOB d-
AJIEMEHTOB. DJIEKTPOHHAsA KOHpUrypanus atoma. Kiaccuduxanus XuMH4eCKHUX 3J1€MEHTOB (s-,
p-, d-, /-3neMeHThI). DIEKTPOHHBIE KOHPHUTYPALIUH MOJI0KUTESIBHBIX U OTPUIIATEIBHBIX HOHOB.
OcHoBHOE U BO30Y’KICHHBIE COCTOSIHUS aTOMOB. BanenTHble 31ekTpoHsl. [lepnonnyeckuii
3aK0H. @OpMyIMpPOBKA 3aKOHA B CBETE€ COBPEMEHHBIX IPEJCTABICHUN O CTPOCHUH aTOMA.
MupoBo33peHueckoe U HaydHoe 3HaueHue [lepuonnueckoro 3akona 1. 1. Menneneesa. Paguyc
aToMa. 3aKOHOMEPHOCTH B U3MEHEHHMH CBOMCTB MPOCTHIX BELIECTB, BOJOPOIHBIX COEIUHEHNUH,
BBICIIMX OKCHJIOB M THAPOKCHUIOB B IEPUOAAX U IPYIIAX. DIEKTPOOTPULIATEIILHOCTD.
XuMuyeckas CBs3b. DIEKTPOHHAS MIPUPOIA XUMUUYECKOM CBsI3U. BUbI XMMHUECKOH CBSI3H.
KoBaseHTHas CBA3b U €€ XapaKTEPUCTUKU (SHEPTUS CBSI3H, AJIMHA CBSI3U, BAJICHTHBIN yrod,
KpPaTHOCTb CBSI3H, MOJIIPHOCTD, MOJISPU3yeMOCTh). KoBanieHTHast HEeNoJsipHas U NOJIsipHast CBSI3b.
OOMeHHBI! 1 TOHOPHO-AaKLENTOPHBIM MEeXaHU3Mbl 00Pa30BaHUS KOBAJIEHTHOW MOJISIPHOM CBA3H.
I'eomeTpust MoneKyJibl. JIMITOIBHBIA MOMEHT CBSI3H, AUMOJIBHBII MOMEHT MOJIEKYJIbl. TOHHAst
cBsA3b. OTIMYKE MEXy HOHHOW U KOBAJIEHTHOM CBs3b0. MeTandeckas cBs3b. Bonopoanas
CBSI3b M €€ BIMSAHHUE Ha CBOWMCTBA BeIIECTBA. MEKMOJIEKYJIsIpHbIE B3auMoAencTBUs. [loHaTue o
CYNpaMOJIEKYJISIPHOM XUMHUH. ATperaTHble COCTOSIHUS BellecTBa. 1'a3bl. ['a30Bble 3aKOHBI.
VYpaBuenne Knaitnepona—MenneneeBa. 3akoH ABoraipo. 3akoH 00bEMHBIX OTHOIIICHHUH.
OTtHocuTenbHas! IIIOTHOCTH razoB. CpenHsas MossgpHas Macca cMecu. CTpOeHHUe TBEPABIX TEN:
KpUCTAJIIMYECKHE U aMOp(HbIe BelecTBa. TUIbI KPUCTAUNIMYECKUX PEIIETOK: aTOMHAs,
MOJIEKYJIsIpHasi, HOHHAsA, MeTandeckas. [lonstue o0 anemMeHTapHoil sueiike. PacueT yncna
HMOHOB, COAEPKAIIUXCS B dJIEMEHTapHOM siuelike. MonHbie paanycel. Onpenenenue
METaJUINYECKOT0 pajnyca. 3aBUCUMOCTh (PU3MUECKUX CBOMCTB BEILECTBA OT TUIA
KpUCTaJIIM4ecKo pemeTku. [Ipununasl MHOrooOpasus BeuiecTB. CoBpeMeHHbIE MPeICTaBICHUS
0 CTPOCHUU TBEPABIX, )KUIKUX U Ta3000pa3HBIX BEIIECTB.

Jlemoncmpayuu.

1. OOpa3s1bl BEIECTB MOJIEKYJIIPHOTO M HEMOJIEKYJIISIPHOTO CTPOCHHS.

2. Bosrouka nona.



3. Monenu MOJIEKyI.

Kpucrannumueckue pemerku. OCHOBHbIE 3aKOHOMEPHOCTU IPOTEKAHUS XUMUUECKUX peaKLnii
Knaccudukanus XuMHYECKUX peaklui o pa3jiuyHbIM IIPU3HAKaM cpaBHeHUs. [ OMOreHHbIe U
rereporennsle peakuuu. Knaccudukanus no 3naky terioBoro 3gpdexra. Odparumeie U
HeoOpaTtumMble peakiinu. Katanuruueckue u HeKaTanuTH4YecKue peakuuu. Peakiuu ¢
U3MEHEHHEM M 0€3 M3MEHEHUS CTENICHH OKUCIICHHS SJIEMEHTOB B COSIMHEHHIX. DHEPreTHKa
XUMUYECKHUX peakiuid. TennoBoi 3pPexT XuMUIecKor peakiuu. DHI0TEPMHUIECCKUE U
IK30TepMHUUECKUE peakinu. TepMoxuMudeckue ypaBHeHus. Ternora oOpa3oBaHus BEIIECTBA.
3akoH ['ecca u cieicTBus U3 Hero. JHeprus cBsi3u. [loHATHE O BHYTpEHHEH SHEPTUU U
sHTanbnuu. [loustue o6 3uTponuu. Bropoii 3akon Tepmogunamuku. ®opmyna boibsiimana.
Oueprus ['m60ca u kpuTepun CaMONPOU3BOIBLHOCTH XUMUYeckoi peakiu. OOpaTumblie
peaxkuuu. Xumudeckoe pasHosecue. Koncranra pasHosecus. [Ipunnun Jlelllarense.
PaBHOBecHBIE COCTOSIHUS: YCTOIUMBOE, HEYCTOHYMBOE, Oe3paznuyHoe. CMelleHrHe XUMHUYEeCKOTr0
pPaBHOBECHSI MTOJ1 ACUCTBUEM PA3IMYHBIX (PAaKTOPOB: KOHIICHTPALIMU PEareéHTOB WK MPOIYyKTOB
peakLuy, 1aBJICHUs, TeMIIepaTypbl. PoJib cMelleHns paBHOBECHS B TEXHOJIOTUYECKUX
nporeccax. CKOpOCTb XMMUYECKHUX PEAKIIHi, €€ 3aBUCUMOCTh OT Pa3IMYHBIX (PaKTOPOB:
MIPUPO/IbI pEArupyOIINX BEUIECTB, KOHUEHTPALMU PEarupyrouuX BEIIeCTB, TEMIEPATYPbIL,
HaJIMYMs KaTalau3aTopa, IJI0L[aa1d MOBEPXHOCTH PEarupyrounx BeuecTs. Peakiiuym romoreHubIe
U TeTepOreHHbIE. DJIEMEHTAapHbIE peaklMi. MeXaHn3M peakuuu. AKTUBUPOBAHHBIA KOMILIEKC
(mepexoaHOE COCTOSIHKE). 3aKOH AecTByIOIUX Macc. KoHcTaHTa CKOpOCTH peakiuu, ee
pazMmepHOCcTh. CKOPOCTh peakuuu pajuoakTUBHOTO pacnazaa. [lepuoa nonypacnana. [Ipasuno
Bant-T'od- ¢a. [TorsTue 00 sHeprUM akTUBALUK U 00 SHEPTETUICCKOM MPOdHIIe peaKIIuH.
VYpaBuenue Appenunyca. KaranuszaTopsl v kaTanu3. DHEpPrus akTUBALIMK KaTaIU3UPyeMOU U
HEeKaTalIu3upyeMoi peakiuu. AKTUBHOCTb U CEJIEKTUBHOCTh KaTaiu3aropa. ['oMOreHHsblil u
reTeporeHHbI Karanu3. ['oMoreHHbIN KaTanu3 B ra3oBoil ¢aze. Katanurtuyeckoe OKUCIeHNE
yYTrapHOro ra3a B KOHBEpTEpax BBIXJIOIHBIX I'a30B B aBTOMOOUIAX. Posib kaTanu3aTopos B
IPUPOJIE U MPOMBIIIIEHHOM PON3BOIcTBE. DepMEHTHI Kak OMOJIOTHUECKUE KaTaau3aTophl.
Jlabopamopnvie onvimul.

1. Karanutuueckoe pasiokeHue nepokcuia BoJopoIa.

PactBops1 CriocoOb! BbIpaXeHHs! KOJIMYECTBEHHOI'O COCTaBa pacTBOPA: MaccoBasi 10J1s
PacTBOPEHHOI'0 BEIIeCTBa (IPOLIEHTHAsI KOHIIEHTPAallKs), MOJIIpHasl KOHLIEHTpalus. TUTpoBaHue.
PactBopenue kak gpusnko-xumuyeckuit nponecc. Kpucramnoruapatsl. JucrepcHble CUCTEMBI.
Konnouansie pactBopsl. MctunHbIe pacTBOpHI. JJucnepcHas (aza u 1ucnepcoHHast cpefa.
Cycnensuu u sMmysbeud. 304 u renu. OnanecueHuus. Dpdext Tunnans. Koarynsamus.
CenumenTanus. CuHepesnc. Peakiuu B pacTBopax 3JeKTpoauToB. KauecTBEHHBIE peakiuy Ha
MOHBI B pacTBOpe. KuciaoTHO-0OCHOBHBIEC B3aUMOICUCTBUS B pacTBOpax. AmporepHocTh. MoHHOE
npousBeaeHue Bojbl. Bogopoauslil mokasatens (pH) pactBopa. CuibHbIe U citabble
ANeKTpoauThl. Pacuer pH pacTBOPOB CHIIBHBIX KUCIOT U mIejioued. KoHCTaHThI Aucconuanun
CJ1a0bIX AIEKTPOIUTOB. CBSI3b KOHCTAHTBI U CTETIEHH JUCCOIMALMU. 3aKOH pa3BeICHHS
OctBanbna. Peakiiun nonnoro oomena. [lonHble u cokpallieHHble HOHHBIE YpaBHEHUS. ['uaponus
cosieil. ['maponns o kaTMOHY, 110 aHMOHY, IO KATHOHY U 110 aHWOHY. Peakius cpesibl pacTBOpOB
coJieli: KUCIOTHAs, 1elo4YHas U HelTpanbHas. [loaHblil HeoOpaTuMelil ruaponus. [lonydenue
peaxkuuei ruponn3a OCHOBHBIX coiiell. [loHaTne o nporonutnyeckoil Teopuu bpencrena—
Jloypu. Ilonsitue o Teopuu KUCIOT U OCHOBaHUH JIbtonca. 3HaueHue ruiposin3a B
OMoNOrnYecKkX OOMEHHBIX npoleccax. [IpuMeneHne ruiponnsa B IpOMBIIIIICHHOCTH.
PaBHOBecue MeXy HaCBIILIEHHBIM PacTBOPOM U ocajkoM. [IpounsBeeHe pacTBOPUMOCTH.
Jlemoncmpayuu.

1. OnpeneneHne KUCIOTHOCTH CPEbl MPU MOMOIIY UHINKATOPOB.

2. O ekt Tunpans.

3. O6pazoBaHnEe KOMIUIEKCHBIX COETMHEHNN EPEXOIHBIX METAJLIOB.

JlabopamopHule onvimul.

1. Peakiiuu noHHOro ooMeHa.



2. CBOICTBA KOJUTOUHBIX PACTBOPOB.
3. M'uaponus coneit.
4. ITomydyeHue 1 cBOWCTBA KOMIUIEKCHBIX COEUHEHUM.
OKHCIUTENBHO-BOCCTAHOBUTEBHBIE ITpOLECChl OKUCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIUH.
THuIbI OKMCIUTENBHO-BOCCTAHOBUTENBHBIX peakuui. OKUCIEHHE U BOCCTAaHOBJICHHE.
OKuCIUTENN U BOCCTAHOBUTEIH. METOI 3JIEKTPOHHOTO M AJIEKTPOHHO-UOHHOTO OaaHca.
IToBenenue BemecTs B cpefax ¢ pa3HbM 3HaueHueM pH. Ilepmanranar kanus Kak OKUCIIUTENb.
OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUY B IPUPOJE, IPOU3BOJCTBEHHBIX MPOLIECCAX U
YKU3ZHEJEATEIIbHOCTH OpraHu3MOB. [ anbBaHHUECKU JIeMEeHT (Ha puMepe eMeHTa JJanuas).
XHUMHUYECKUE UCTOYHUKH TOKA: TAJIbBAHUYECKHUE JIEMEHTHI, aKKyMYJIATOPHI U TOILIMBHbIC
3neMeHThl. Popma 3anucu XMMUYECKOT0 NCTOYHHMKA TOKA. CTaHIapTHBIA BOJOPOAHBIN
anektpoa. CTaHIapTHBIN AIEKTPOIHBIN MOTEHITNAN CUCTeMBI. [[oHsATHE 00 3NEKTPOABHKYIIEH
CUJIE peakIu. DIEKTPOXUMUYECKHI ps/] HAPSKEHHUH (AKTUBHOCTH) METAILIIOB (Psilt
CTaH/apPTHBIX JIEKTPOAHBIX MOTEHIMANOB). HanpaBiieHne OKUCINTENbHO-BOCCTAHOBUTENIbHBIX
peakiuii. DNEeKTPOIU3 PacIyiaBOB U BOJIHBIX PACTBOPOB AJIEKTPOIUTOB (KUCIIOT, IeoUel U
coJieil). 3akoHbl 3JIeKTposu3a. [IpakTuueckoe npuMeHeHUe 3IEKTPOIU3a 1S OTyYeHHUS
HIENTOYHBIX, IIEJI0YHO3EMENIbHBIX METAIJIOB U antoMuHus. Kopposus MeTasioB: criocoObl
3aIMUTHI METAJUIOB OT KOPPO3HH.
Lemoncmpayuu. BzaumozeiicTBrie nepMaHraHaTa Kajius ¢ CyJab()UTOM HaTpHs B Pa3HBIX Cpeliax.
OCHOBBI OPraHU4ecKOi XUMHHU
OcHOBHbIE IOHATHUS OpraHndyeckoil xumuu llosiBieHne u pa3BUTHE OPraHUYECKON XUMHH KaK
Hayku. [Ipeamer u 3agaun opraHM4ecKOr XMMHUKU. MECTO M 3HAYEHUE OPTaHUYECKON XUMHUH B
CHUCTEME €CTECTBEHHBIX HayK. B3aMOCBs3b HEOPraHMUECKUX U OPTAHUUYECKUX BEILIECTB.
Oco0eHHOCTH OpTaHUYeCcKUX BeulecTB. [[puanHbl MHOTO0Opa3usl OpraHMYECKIX BEIIECTB.
Oprannueckue BEUIECTBA B IPUPOJIE. YTIIEPOIHBIN CKEJIET OPraHUuYECKON MOJIEKYJIbI, €TO THUIIbI:
LHUKINYEcKHe, anukindeckue. Kapoouukinnueckue v rerepouukinyeckue ckenersl. KpatHoctsb
XUMHUYECKOH CBSI3M (BUIBI CBSA3EH B MOJIEKYJIaX OPraHMYECKHUX BEIIECTB: OJMHAPHBIC, TBOWHEIE,
TpoliHble). lI3MeHeHue s3Hepruu cBs3eil Mexay aToMaMu yIiiepo/ia Ipy YBEIMUYEHUU KPaTHOCTH
cBsA3U. HacelllleHHbIE M HEHACHIIIEHHBIE COEAMHEHNS. DJIEKTPOHHOE CTPOCHNE U XUMUYECKUE
CBs3M aroma yriepoza. [ mbpuausanus aToMHbIX OpOUTaIel, ee TUIIBI 111 OPTaHUYECKUX
coeauHeHuit: sp3 , sp2 , sp. O6pa3zoBaHue CT- U P-CBsI3€i B MOJIEKYyJIaX OPraHUYEeCKUX
coequHeHni. [IpoCcTpaHCTBEHHOE CTPOCHHE OPraHUYECKUX COEAMHEHHN. XUMHUUECKOE CTPOCHUE
KaK MOPSIOK COEIMHEHUS aTOMOB B MOJIEKYJIE COTVIACHO MX BaJ€HTHOCTH. OCHOBHBIE
MOJIO’KEHHUSI TEOPUU XMMUYECKOTO CTPOEHUSI OpraHMuecKux coeanHeHuii A. M. bytneposa.
3aBHCUMOCTb CBOMCTB BELIECTB OT XUMUYECKOTO CTpOeHUs MoJieKyJl. CTpyKTypHas ¢popmyIa.
N3omepust u nzomepsl. CTpyKTypHas ¥ IPOCTPAHCTBEHHAasI u3oMepusi. MzoMmepus yriepoHoro
ckernera. MzoMepus nonoxenus. MexkinaccoBast nsoMepus. Buabl mpocTpaHCTBEHHON
nzomepun. OnTudeckas n3oMepus. ACUMMETPUUECKU aToM yraepoaa. ONTHYecKue aHTUIIO/bI.
XUpaabHOCTh. XUpalIbHbIE U aXUpalbHble MOJIEKYJIbl. [ 'eoMeTprudeckas nzomepus (1uc-, TpaHc-
nzomepust). GU3NKO-XUMUYECKHE METO/IbI HCCIIE0BAHNS CTPOEHUS U peaKIMOHHON
CHOCOOHOCTH OpraHnyeckux coeauHenuil. Crnexkrpockonus IMP, macc-criekrpomeTpus,
uH(ppaKpacHas CIIEKTPOCKOIHUs. DJIEKTPOHHOE CTPOEHUE OpraHndYeckux BeuiecTs. Bzaumuoe
BIIUSTHUE aTOMOB U TPYIN aTOMOB. DIeKTpoHHbIE 3 PexThl. NTHAYKTUBHBIN 1 ME30MEPHBIH
s dextrl. [IpencraBnenue o pezonance. Knaccudukanus oprannueckux Bemects. OCHOBHBIE
KJIACChl OpraHUYEeCKUX coeAnHeHnH. [IpuHIunb! kKaccudukanum opraHuuecKuX COeIMHEHUH.
[Tonsitue o pyHKIIMOHANBHOM rpymime. Kiaccudukanmst opraHideckux CoeuHEHUHN 0
(byHKIHOHATBHBIM rpynnaM. ['omonorus. 'omonoru. ['omonoruueckast pa3HOCTb.
I'omonornyeckue psaasl. HoMeHKiIaTypa opraHndeckux BemecTs. MexyHapoaHas
(cucreMaTHYecKasl) HOMEHKJIATypa OpraHMYeCKHUX BEIIECTB U MPUHIIUITBI 00pa30BaHusl HA3BaHUN
OpraHWYecKuX coenuHeHui. Parmonanbaas HoMeHknarypa. Kinaccudukaius u 0cOOEHHOCTH
opranundeckux peakiuii. CrocoObl 3anuceil peakiuii B opranndeckoit xumun. Cxema u
ypaBHeHHUE. Y CIOBH MpoBeaeHus peaknuil. Kimaccudukamus peakiuii opraHu4ecKrux BEIIECTB



10 CTPYKTYPHOMY IIPU3HAKY: 3aMEUICHNE, IPUCOCANHEHNE, OTHICIUIeHNE. PeakinoHHbIe
LeHTpsl. [lepBoHaYaIbHbIC TOHATUSA O TUIIAX U MEXaHU3MaX OPraHUYECKUX PEaKLUil.
['OMOIMTHYECKUI U TETEPOIMTHUCCKUI pa3pblB KOBAJICHTHONW XUMUYECKOH CBs3u. CBOOOIHO-
panuKanibHbIN U MOHHBIA MeXaHU3MbI peakiun. [lousTie o cBo6oAHOM panukaie, Hykiaeoduie,
anekTpoduie, kapookaTnoHe u kapoaHnoHe. O003HauUEHNE HOHHBIX PEaKLil B OpraHn4ecKoi
xuMHU. OKUCITUTETHHO-BOCCTAHOBUTEIBHBIC PEAKIIUN B OpraHnYecKoi Xxumun. Maentuduxanms
OpPraHMYECKUX COCAVHECHUN. ['eHeTnUecKast CBsI3b MEXy KJIacCaMU OPraHUYECKUX COEAMHEHUN.
Jlemoncmpayuu.

Mopnenn OpraHn4ecKux MOJIEKYI.

VYrieBonopoibl AJIKaHbl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJIBI METaHa.Bp3 -
['m6puausanus opoburaneit aToMoB yriepoaa. ['omonorunyeckuii psit 1 odmas GopMyia aaKaHOB.
CucremaTnueckas HOMEHKJIAaTypa ajIKaHOB M paJukanoB. M3omepus yriaepoaHoro ckenera
asikaHoB. [lonsTue o koHdopmaruax. Gusnyeckre cBOMCTBA aIKaHOB. 3AKOHOMEPHOCTH
U3MEHEeHHS (PU3NYECKUX CBOMCTB. XMMHUYECKHE CBOMCTBA aJIKaHOB: raJIore-HUPOBAHHUE,
HUTPOBAHUE, NETUAPUPOBAHHE, TEPMUUECKOE Pa3ioKeHHe (ITMPOJIU3), TOPEHUE KaK OJUH U3
OCHOBHBIX HCTOYHHKOB TEILIa B IPOMBIIIJICHHOCTH U OBITY, KATAIMTHIECKOE OKUCIICHHE,
KPEKUHT KaK CIIOCOOBI NOTYYEeHUsI BXKHEHIINX COCTUHEHUH B OPraHMUECKOM CHHTE3E,
M30MepU3aIMsl Kak criocod MoJy4eHUs BHICOKOCOPTHOTO OeH3uHa. MeXxaHu3M peakiuu
CcBOOOTHOPAIMKAIBHOT'O 3aMelLeHUs (Ha IpUMepe XJIOpUPOBaHUs MeTaHa). CHHTeTHYEeCKHe
CIOCOOBI IIOJTyYEHUS aJIKaHOB. MeTo/bl OJyUYeHUs AJIKaHOB U3 aJIKUJITaJoreHU10B (peakius
Brop-11a), nexkapOoKcUIMpOBaHUEM coJiel KapOOHOBBIX KUCIOT U 3JIEKTPOIU30M PAaCTBOPOB
coJiell KapOOHOBBIX KMCIIOT. Haxox/1eHre alkaHOoB B IPUPOJAE U IPUMEHEHHUE aJIKaHOB.
[Tuknoankansl. CTpoeHre MOJIeKyJ LHuKIoaakaHoB. O0mas ¢hopmysia HHUKI0AIKAHOB.
HomeHnknarypa nukinoankasoB. M3omepus HUKIOAIKaHOB: YIIEPOJHOTO CKEJIETa,
ME)KKJIaCCOBAasi, POCTPAHCTBEHHAs (LMC-TpaHc-u3oMepusi). HanpspkeHHble M HeHaNpsKEHHbIE
kbl Crienugurka CBONCTB IIUKIOATKAHOB C MaJIbIM Pa3MEPOM LIMKJIA. XUMUYECKHE CBOMCTBA
LMKJIONPOIIaHA: TOPEHME, PEAKIIUH NIPUCOECTUHEHMS (TUAPUPOBAHUE, IPUCOECIUHEHHUE TAJIOT€HOB,
raJIor€HOBOJIOPOIOB, BOJIbI) U LIMKIIOT€KCAaHa: TOPEHHE, PEAKIIMK PaJUKaIbHOTO 3aMEIIEeHUs
(xnopupoBanue, HUTpoBaHue). [lodydyeHne NUKI0aTIKaHOB U3 AJIKAHOB M JUTaJIOT€HAIKaHOB.
AJnKeHbl. DJIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJIbI 3TUJIeHA. sip2 -I ubpunuzanus
opbutaneit aToMOB yriepoja. cT- U p-CBs3u. 'omonornueckuit psa u oduias popmyina anke-
HOB. HomeHkaTypa ankeHoB. M30Mepus aJKeHOB: yIJIEPOJIHOIO CKEJIETa, MOJIOKEHU KPATHON
CBSI3U, POCTPAHCTBEHHAs (T€OMETpUYecKas H30MepHsl, IH LUC-TPaHC-U30MEPHs),
MeXKI1accoBasd. Pu3ndecKue CBOMCTBA aTKEHOB. XMMHUYECKHE CBOMCTBA AJIKEHOB. Peakiuun
ANIEKTPO(PUIBHOTO MPUCOSTUHEHUS KaK CIIOCO0 MOIydeHUs! (PYHKIMOHAIBHBIX MPOU3BOIHBIX
YIJIEBOJOPOAOB: THIPUPOBAHKE, FAJIOTEHUPOBAHUE, THPOTaIOT€HUPOBAa-HUE, TUAPATALIMS
QJIKEHOB. MeXaHu3M 3J1eKTpopMILHOTO IPUCOETUHEHUS K ankeHam. [IpaBuino MapkoBHHKOBA U
ero oObsICHEHHE ¢ TOYKH 3pEHUs JIEKTPOHHON Teopuu. PajukanbHoe nprucoenHeHne
OpOMOBOIOpO/Ia K aJIKeHaM B IPUCYTCTBUM Nepekuceil. BzaumopelicTBue aakeHoB ¢ OpoMOM U
XJIOPOM B Ta30BOH (haze mpH BHICOKOW TeMIepaType Win Ha cBeTy. OKUCIeHHE alKeHOB:
TOpEeHHe, OKUCIIEHUE KHCIOPOJA0M B pucyTcTBuM XjopuaoB namiaaus (I1) u menu (II) (Bakep-
MIPOLIECC), OKUCIIEHNE KUCIIOPOJIOM B MMPUCYTCTBUU cepedpa, OKUCIEHHUE TOPSTUUM
MOJKMCIIEHHBIM PAaCTBOPOM IEpMaHraHaTa Kajus, OKUCICHUE IEpMaHraHaTOM KaJus (peakuus
Barnepa), o3onupoBanue. KauecTBeHHbIe peakiiy Ha IBOMHYIO CBs3b. [IpoMbIllIeHHbIE U
n1abopaTopHble criocoObl MOMyYeHHsI alKeHOB. [loyueHne ankeHoB AerHIpUPOBAHUEM AJTKAHOB;
peakuuei SIMMIHAPOBAHNS U3 CIIUPTOB, TAJIOT€HAJIKAHOB, IUrajoreHankanoB. [IpaBuio
3aitnena. [Tonumepuzanus ankenoB. [lonumepusanus Ha karanu3aropax Lurnepa—Harra.
[TonusTHIIeH KaK KpyITHOTOHHAKHBIN NPOAYKT XUMHUYECKOTO MPOU3BoACcTBA. [IpuMeHeHne
QJIKEHOB (3TWJIEH U MPOIMMJIIEH).

Anxanuensl. Kinaccuduxariys ankagueHoB 110 B3aMMHOMY PAcIlOIOKEHHUIO KPATHBIX CBSA3EH B
MoJekyiie. OCOOEHHOCTH AJIEKTPOHHOTO M MTPOCTPAHCTBEHHOTO CTPOCHUS
colpspKeHHbIXaIKaaueHoB. Oomas Gopmyina ankaaueHoB. HomeHknatypa u usomepus



ankaaneHoB. GU3MYECKUe CBOMCTBA alTKaIMCHOB. XUMUYECKHE CBOMCTBA aIKaIUCHOB: PEAKIUU
MPUCOCIUHEHHUS (TUIPUPOBAHUE, TATIOTEHUPOBAHUE), TOPEHUS U noJiuMepu3anuu. 1,2- u 1,4-
[Tpucoenuuenue. [lomyuenue ankagueHoB. Cunres OyraaneHa u3 OyTaHa U 3TaHOJIA.
[Tonmumepusanus. Kayuyku. Bxian C. B. JleOeneBa B nony4eHre CHUHTETUYECKOTO KaydyKa.
Bynkannzanus kaydykoB. Pe3una. MHoroo6pasue BUI0B CHHTETUUECKHX KaydyKOB, UX
CBOMCTBA U IPUMEHEHHE.

ATKHHBIL. DJIEKTPOHHOE U TPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJIbI alleTUIIEHA. SP-
['ubpuau3anus opoburaneit aToMoB yriepoza. ['omonornueckuii psa u odmas Gpopmya
ankuHoB. HomeHnknarypa ankuHoB. MI30Mepus allKMHOB: yIIIEPOJAHOIO CKEJNETa, IOJI0KEHUS
KpaTHOM CBA3H, MeKKIaccoBas. DU3nyecKkue CBONCTBA AIKMHOB. XMMHUYECKUE CBOMCTBA
QJIKMHOB. Peakuiuu npucoenHeHus Kak crocod noay4yeHHs NOJMMEPOB U IPYTHX MOJIE3HbBIX
npoaykToB. ['napuposanue. Peakuyuy npucoeMHeHNs rajloreHoB, rajloreHoBOA0OPOI0B, BOBI.
Tpumepuzanus u nuMepusanus aneruineHa. Peakuun samemenus. Kuciorasie cBolicTsa
QJIKUHOB C KOHLIEBOM TPOWHOM CBs3b0. ALleTHIIEHUIbl. B3anuMoeiicTBIE alleTUIIEHUI0B C
rajioreHajakasamu. ['openue aunernnena. OKUCIEHUE aJKHHOB PacTBOPOM IIEPMaHIaHATa Kajusl.
[Tonyyenue aneruieHa MAPOIM30M MeTaHa U KapOuaHbIM MeTo oM. CuHTe3
IKUHOBAJIKMIMpOBaHueMaleTUInI0B. [Ipumenenne anetuiiena. ['openue aneruieHa kak
MCTOYHUK BBHICOKOTEMIIEPATYPHOT'O IJIAMEHU JIJISl CBAPKHU U PE3KH METAJLIOB.

Apensl. Mcropus otkpeitus 6en3ona. [lonstue 06 apomatruunoctH. [IpaBuino Xrokkens.
Heb6en3ounnubie apomarnyeckue cucreMbl. COBpeMEHHBIE ITPEICTaBICHUS 00 3JIEKTPOHHOM U
IPOCTPAaHCTBEHHOM CTpoeHuu OeHzona. O6mas Gpopmyna apeHos. M3omepus 1 HoMeHKIaTypa
roMoJioroB Oensoia. M3omepus mu3aMenieHHbIX OCH30JI0B Ha TpUMepe KCWonoB. dusndeckue
cBoiicTBa OeH30J1a. XUMHUUECKUe CBOMCTBA OeH30:1a. Peakiuy 3aMerieHust B 06H30JbHOM siipe
(anexTpouIbHOE 3aMEIeHNE): TAIOTEHUPOBaHNEe, HUTPOBAHHE, AIKUIMPOBAHNE,
alJIMpoBaHue, cyib(upoBanue. MexaHu3M peakuu 1eKTpoUIbHOTO 3aMelieHus. Peakuun
MIPUCOCIUHEHUS K OCH30.y (TUIPUPOBAHKE, raJIOTEHUPOBAHUE (XJIOPUPOBAHUE HA CBETY)).
Peaxius roperns. OcOOEHHOCTH XUMUUECKUX CBOMCTB aJIKMUJIOEH30JI0B HA IIpUMeEpe TONIyoJIa.
B3aumHoe BnusiHuE aTOMOB B MOJIeKyJie Toayouna. [IpaBuiia opueHTanuu 3aMecTuTeNnei B
peaKnuaxX 3aMeILEHus, COINIaCOBaHHAsl U HECOITIACOBAaHHAsl OpUEHTALMsl. XJIOPUPOBaHUE
Toityosia. OKHUCIIEeHUE aJIKMJIOEH30JI0B paCTBOPOM IepMaHraHara Kajiaus. ['anorenupoBanue
IKUIO0EH3010B B 00KOBY1O 11enb. HurpoBanue Hutpoben3ona. [lonydyenue 6eHs3omna u ero
romosnoros. [Ipumenenne romosioro 6ex3ona. [loHsATHE 0 MOMUAAEPHBIX apeHax, UX
¢du3nonoruueckoe AEUCTBUE Ha OPraHU3M uesloBeKa. [ eHeTnueckas CBsI3b MEXAY pa3IMuHbIMU
KJIaccaMHM yriieBo10pooB. KauecTBeHHbIE peakIMi Ha HEMpeleabHbIE YTIEBOJOPOIbI.
["anoreHonpon3BOAHbIE YIIIEBOAOPOJOB. DIEKTPOHHOE CTPOCHUE TaJIOT€HONPOU3BOAHBIX
YTI€BO10poA0B. Peakiiny 3aMenieHus rajoreHa Ha THIPOKCHII, HUTPOTPYIIY, IUAHOTPYIIITY,
amuHorpymnmy. JleiictBue Ha raJoreHIpoU3BOAHbIE BOJHOTO U CIIMPTOBOIO PacTBOPA IIEIOYH.
CpaBHEHHE pEeaKIIMOHHOW CIIOCOOHOCTH aJKUJI-, BUHWI-, (DEHIII- U OCH3UJITaJIOT€HUIOB.
B3aumoaeicTBue IurajoreHajkaHoB ¢ MarHUeM U UHKOM. [IoHATHE 0 MEeTauI00praHUYECKUX
coeMHEeHUsAX. Marnuiioprannueckue coequnenus. Peaktus ['punbspa. Mcrons3oBanue
raJloreHONPOU3BOIHBIX B OBITY, TEXHUKE U B CHHTE3E.
Jlemoncmpayuu.

1. CocraBneHnne Mozieneil MOJIEKYJ aJIKaHOB.

2. bpoMupoBaHHEreKcaHa Ha CBETY.

3. 'opeHue meTaHa, STHIIECHA, alleTUIICHA.

4. OTHOIIEHNE MEeTaHa, ITUIIEHA, alleTUJIeHa U OeH30J1a K pacTBOpaM NepMaHraHaTa Kajius u
OpoMHOIi BojI€.

5. [Tonyuenune sTHICHA peakIuelt JeruapaTaiiy 3TaHoja.

6. [Tonydenue aneTuieHa rUIPOIU30M KapOuia KalbLus.

7. OkuceHe TOJIyoJia paCTBOPOM IepMaHTaHaTa Kajusl.

8. Ilomyuenue ctuposa IenoJInMepu3aueil MoaMCcTUposa U UCIIBITAHNE €70 OTHOILIEHUS K
pacTBOpy IepMaHraHaTa KaJus.



Kucnopoaconepxkamue oprannueckue coequHenus Crnuptel. Knaccugukanus, HOMEHKIaTypa 1
u3oMepus criuproB. ['omonoruueckuii psa u odmas Gpopmyiia npeaeabHbIX 0THOATOMHBIX
cnuptoB. Dusndeckre CBONCTBA NPEACIbHBIX OHOATOMHBIX CIIMPTOB. BooponHas cBA3b
MEXy MOJICKYJIaMH U €€ BIHMsHHUE Ha (PU3MYecKHe CBOMCTBA CIUPTOB. XUMHUYECKHE CBOHCTBA
CIMPTOB: KUCIOTHBIE CBOMCTBA (B3aUMOJIEHCTBUE C HATPUEM KaK CIIOCOO yCTaHOBIICHHUS
HaJIMYUS TUIPOKCOTPYIIIb); peaKLUU 3aMEUICHHs TUAPOKCUIIBHOM TPYIIIBI HA FAJIOTE€H Kak
croco0 MOIy4eHUs! paCTBOPUTENIEH; MEKMOJIEKYJIIpHAs U BHYTPUMOJIEKYJIIpHAs 1erupaTarys;
00pa3oBaHUEe CIOKHBIX IPUPOB C HEOPTAaHMUECKUMH U OPTAaHUYECKUMHU KHCIOTaMH; TOPCHHE;
okucneHue okcusioM meau (II), moakucIeHHbBIM pacTBOPOM N€PMaHIaHaTa Kajlusi, XpOMOBOM
CMECBIO; PEaKIIMU YTIIEBOAOPOIHOTO panukana. CpaBHEHUE PEaKIIMOHHON CIIOCOOHOCTH
IIEPBUYHBIX, BTOPUYHBIX U TPETUYHBIX OJHOATOMHBIX CIIUPTOB B PEAKIIMY 3aMEILCHUS.
Anxoronsatel. ['unponus, ankuaupoBanue (CHHTE3 MPOCTHIX 3(¢upoB 1o BunbsaMcony). hupsl
dbochopubIX KUCIOT. POk MOHO-, 1H- U TprdochaTOB B OMOXUMHUUYECKHX MTPOIIECCaX.
[TpombltieHHbIH cuHTE3 MeTaHoa. [lomydyenue sTaHoa: peakuus OpOKEHHsI TIIIOKO3HI,
ruapaTanys dtuieHa. [Ipumenenne metanona u staHosna. PU3HOIOIHUECKOE IEHCTBUE
MeTaHoJa U 3TaHOJIa Ha OpraHu3M 4ejoBeka. MHOroaTOMHBIE CIIUPTHI. DTUIICHIJIUKOIb U
[JIMLEPUH KaK MpeACTaBUTENH MPeIeIbHbIX MHOIOATOMHBIX CIUPTOB, UX (PU3UYECKHE U
XUMHUYecKHe cBoiicTBa. KauecTBeHHas peakiysi HA MHOTOaTOMHBIE CIIUPTHI U €€ IPUMEHEHNE
JUIsl pacIiO3HaBaHMs IVIMIEPUHA B COCTaBE KOCMETHUYECKUX cpeAcTB. CHHTE3 TNOKCaHa U3
TUJIEHIJIMKOJIS. TOKCHMYHOCTD 3TUIIEHIINKOIIA. [IpakTueckoe mpuMeHeHne STUIICHIIMKOISA U
riunepuHa. [Tpoctbie 3¢upbl Kak U30MepbI MPeIeNIbHBIX OJJHOATOMHBIX cIUPTOB. CpaBHEHHE UX
(GU3NIECKUX U XUMUYECKHUX CBOICTB CO cCIpTamMu. Peakius pacuiernyieHus mpocThIX 3(PUpOB
M0J10BO10- poJioM. [Iepokcuibl IpoCThIX 3(pUpoOB, MEPBI MPEAOCTOPOKHOCTH IIPU paboTe ¢
HUMU.

®enoubl. CTpoeHue, U30MepUs U HOMEHKIIaTypa (heHos0B. B3anMHoe BiIMsHUE aTOMOB B
MoJekyie (penona. Puznveckne 1 XUMHUECKUE CBOICTBA (heHOIa U Kpe30Ja0B. KucnorHeie
CBOMCTBA (JEHOJIOB B CPABHEHUHU CO CIIMPTAMU: PEAKLIUU C HATPUEM, THIPOKCUIOM HATPHSL.
Peaxiiuu 3ameniennst B 0€H30IbHOM KOJIbIIE (TaJIOTeHUpOBaHKE (OpOMUPOBAHKE), HUTPOBAHHE).
[Tpocteie 3¢upsl penonos. Oxucnenue Gpenonon. KauecTBeHHbIE peakiny Ha (GEHO.
[Toryuenue ¢enona. [Ipumenenue penona.

KapOonumnbHble coeTuHeHHs. AJIbJIETUIbI U KETOHBL. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHHe KapOOHWILHOM IpyIIIbL, €€ MOJSIPHOCTD U noJisipu3yemMocTs. Kinaccuduxarms
aJbJIETUI0B U KeTOHOB. CTpOEHUE NPEAEIbHBIX aJIbIErHI0B. [ 'OMOIornueckuii psa,
HOMEHKJIaTypa, U30Mepus IpeIebHbIX aabAerua0B. CTpOeHNE MOJIEKYJIbI alleTOHA.
["omonoruueckuit psiji, HOMEHKIATypa U u3o0MepHst keToHoB. OO01mas popmyia npeenbHbIX
anbJeru10B U KeToHOB. du3nueckue cBONCTBA opManbIeria, aleTaabAerua, aleToHa.
[ToHsATHE O KETO-EHOJIBHOW TayTOMEpHUN KapOOHMIBHBIX COeAMHEHUH. XUMHUUYECKe CBOMCTBA
IpelleNbHBIX aJbAETUIOB U KETOHOB. MeXaHHU3M peakiuu HyKJIeO(pUIbHOIO IPUCOEINHEHUS 11O
KapOOHMIIBHOH rpynmne. Peakiuy npucoeMHEeHNs BOJIbI, CIIUPTOB, LINAHOBOAOPOAA U
ruapocyibduTa Hatpus. [lonydyenue aneraneit u keraneil. CpaBHeHHE peakIMOHHON
CIOCOOHOCTH aJIbJIETHJIOB U KETOHOB B PEAKIMX MPUCOeANHEHUs. Peakiiuy 3amMeienrs aToMOB
BOJIOpOJia MPH YIJIEPOIHOM aToMe Ha ranoreH. [lomumepusanus popmanpiernaa u
aneranpaernga. CUHTE3 CIUPTOB B3aUMOJICHCTBUEM KapOOHMIBHBIX COSIMHEHUN C pEaKTHBOM
['punbspa. Okucnenue kapOOHUIBHBIX coequHEeHH. OCOOEHHOCTH peaKui OKUCIEHUS
aneroHa. CpaBHEHME OKUCIIEHMSI albAETUI0B U KETOHOB. ' mapupoBanue. BocctanoBinenue
KapOOHUJIbHBIX COEIMHEHUH B CIUPTHL. KauecTBEeHHbIE peaKINK Ha allbJIETHIHYI0 TPYIIY
(peakuust «cepeOpsIHOTO 3epKajiay, B3aumozencTeue ¢ ruapokcuaom meau (I11)). AnpaonsHo-
KPOTOHOBAs KOHJIEHCAIUs allbJIeTuI0B U KeToHOB. OcobenHocTH popmanbaeruaa. [lomyyenue
IpEEIbHBIX AJbAECTUIOB: OKUCICHUE CIMPTOB, THApaTalus aneTuieHa (peakuus Kyueposa),
OKHCITIEHHEM ITHJICHA KUCIOPOIOM B NpucyTcTBUM Xyopuaa namiaaus (II). [Toxyuenune anerona
OKHCIICHHEM MPOIAaHOJIa-2 U Pa3ioKeHUEM KaJIbIIMEBON UM OapueBON COJM YKCYCHOM KHUCIIOTHI.



Tokcn4yHOCTH anblernoB. BaxxHeluye npeacTaBUTeNN aabAerHI0B U KETOHOB: (hopManbieru,
YKCYCHBIN aJIbJIETU]I, AlleTOH U UX MPAKTUYECKOE UCII0JIb30BAHNUE.

KapOonoBsle kucnotsl. CTpoeHue MpeiesIbHbIX OJHOOCHOBHBIX KAPOOHOBBIX KUCIIOT.
Knaccugukarus, n3omepust 1 HOMEHKJIATypa KapOOHOBBIX KHCIIOT. DIIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOEHUE KapOOKCUIBbHOM rpynmnbl. ['omonoruueckuil psaa u odmas gpopmysa
IpeeNbHBIX OJJHOOCHOBHBIX KapOOHOBBIX KHCIOT. PU3NUECKHe CBOWCTBA MPEIEIbHBIX
OJIHOOCHOBHBIX KapOOHOBBIX KUCJIOT HA IIPUMEPE MypPaBbUHOM, YKCYCHOH, TPOIIMOHOBOM,
NaJIbMUTUHOBOM U CT€apUHOBOU KHCIOT. BonopoaHsie cBsA3H, accounalus KapOOHOBBIX KUCIIOT.
XUMHUYECKUE CBOICTBA MPEEIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KMCIOT. KHCIOTHBIE CBOMCTBA
(U3MEHEHHNE OKPACKU MHIUKATOPOB, PEAKIIMY C aKTUBHBIMU METAJUIAMU, OCHOBHBIMU OKCUIAMH,
OCHOBaHUAMH, coyisiMu). Vi3MeHeHHe Cuilbl KapOOHOBBIX KUCIIOT IIPU BBEJACHUHU JTOHOPHBIX U
aKUENTOPHBIX 3amecTuTeneil. BzanMmoaelicTBie KapOOHOBBIX KUCIIOT CO CHUPTaMH (peakius
sTepuUKaIn), 00paTUMOCTh PEAKLIMU, MEXaHU3M peakluu Tepudukannu. ["anorenupoanue
KapOOHOBBIX KUCIIOT B OOKOBYIO 1eTb. OCOOCHHOCTH XUMUYECKUX CBOMCTB MypaBbHHOMN
KucinoThl. [losydenue nmpeaesbHbIX OHOOCHOBHBIX KapPOOHOBBIX KHCIIOT: OKHCICHHUE
aJbJIETU/I0B, OKHCIIEHUE MIEPBUYHBIX CIIUPTOB, OKUCIIEHUE AIKAHOB U aJIKEHOB, TUAPOJIN30M
FeMUHAJIBHBIXTPUTano-reHu10B. Bzaumonelicteuem peaktusa ['puHbspa ¢ yrieKUCIbIM Ia30M.
[Tonydyenne MypaBbUHON U YKCYCHOW KUCJIOT B ITPOMBIIUICHHOCTH. [ [puMeHeHne MypaBbUHON U
YKCYCHOM KHCIOT. [IByXOCHOBHBIE KapOOHOBBIE KUCIIOTHI: O0IME CIIOCOObI MOTy4YEHuS,
0COOEHHOCTH XUMHUYeCcKuX cBOMCTB. IllaBeneBas u ManoHOBas KUCIIOTA KaK MIPEICTaBUTENN
JMKapOOHOBBIX KUCIOT. CUHTE3bl HA OCHOBE MaJIOHOBOTO 3(HUpa. AHIMIPUILI U UMUbI
JTMKapOOHOBBIX KUCIIOT. HenpenenbHble 1 apoMaTUYeCKnue KUCIOThI: 0COOEHHOCTH UX CTPOEHUS
u cBOMCTB. [IpuMeHeHre OeH30MHOM KUCIOThI. ApoMaTndeckue AMKapOOHOBbIE KMCIOTHI
(praneBas, nzodra- neBas u TepedTaneBas KUCIOTHI): IPOMBIIIJICHHBIE METObI TIOTYYCHUS U
npuMeHeHue. [ToHsaTHe 0 THAPOKCUKAPOOHOBBIX KUCIOTaX M UX MPEJICTABUTENSIX MOJIOYHOM,
JMMOHHOM, 07104HON U BUHHOW KHCI0Tax. Beiciive npenenbHble U HeNpeAeabHble KapOOHOBBIE
KUCJIOTHI. 3HaU€HHE U MPUMEHEHUE KapOOHOBBIX KUCIOT. DYyHKIIMOHAIbHbIE IPOU3BOIHbIE
KapOOHOBBIX KUCIIOT. XJIOPAHTUIPUIBI U aHTHAPUIbI KAPOOHOBBIX KUCIIOT: MOIY4YEHHE,
ruiponu3. BanmoneicTBre XJI0paHTUAPUIOB ¢ HYyKJIeOPUIbHBIMU peareHTaMu. [lonyuenue
CJIOHBIX 3(PMPOB C UCMOJIB30BAHUEM XJIOPAHTHJIPUIOB U aHTUAPUIOB KUCIIOT. ClI0KHbIE
3¢upel. CTpoeHHEe, HOMEHKJIATypa U U30MEpHsl CI0XKHBIX 3QpHupoB. CroxHbIE 3(UPHI KaK
n30Mepbl KapOOHOBBIX KHCIOT (MeXKIaccoBast uzomepus). CpaBHeHHE (PU3NUECKUX CBOMCTB U
PEAKIIMOHHOMN CITIOCOOHOCTHU CIIOKHBIX 3()HPOB M U30MEPHBIX UM KapOOHOBBIX KHCIOT. ['uaponus3
CI0XKHBIX 3(pupoB. CrIocoObI MOTYUYEHHSI CIIOKHBIX 3PUPOB: ITepUpUKaLN KAPOOHOBBIX KUCIOT,
alMIMPOBAHKE CIIUPTOB U AJIKOTOJISITOB FaJIOTEHAHTUPUIAMU U aHTUAPUIAMH,
ANKWINpOBaHUEKapOOKCUIaT-nOHOB. CHHTE3 CIOKHBIX 3(pupoB GpeHosoB. CroxHbIe 3DUpPHI
HeopraHmueckux kuciot. Hurpornuuepun. [Ipumenenue ci0KHbIX 3pUPOB B MUILEBOH U
nap@roMepHON IPOMBIIUIEHHOCTH. AMUIbI KAPOOHOBBIX KUCIIOT: MOJIYYEHHE U CBOICTBA Ha
npuMepe arieramua. [TonsTre o HUTpUIIax kapooHOBBIX KUCIOT. Huanruapunst. Conu
KapOOHOBBIX KUCIIOT, UX TEPMUYECKOE PA3JI0KEHHE B MPUCYTCTBUU I1eaouu. CuHTE3
KapOOHUJIBHBIX COEMHEHUH pa3ioKeHNUEM KalIbIIMEBBIX COJIeH KapOOHOBBIX KUCIIOT.
Jlemoncmpayuu.

1. B3aumoeicTBUE HATPHUS C ITAHOJIOM.

2. Okucnenue 3tanona okcuaoM meau (I1).

3. 'openue sTanona.

4. BzaumoneiicTBue TpeT-OyTHIOBOTO CIIUPTA C COJITHOM KUCIOTOM.

5. Onpenenenre anbAeruioB Py MOMOLIY Ka4€CTBEHHBIX PEAKIIHA.

6. OKHCIIeHUE aNbJAETUI0B IEPMAHTAHATOM KaJIus.

JlabopamopHule onvimbi.

1. CBolicTBa 3THJIOBOTO CIIUPTA.

2. CBoiicTBa INIMLIEPHUHA.

3. CgoiicTBa ¢eHona.



4. CpoticTBa (hopmanamHa.

5. CBolicTBa YKCYCHOM KUCIIOTBI.

6. Conn KapOOHOBBIX KHUCTIOT.

A30T- 1 cepoconepkalue coeauHeHus. Hutpocoenuuenus. NeKTpOHHOE CTPOEHHE
HuTporpymnmnsl. [lonyyenue HuTpocoenuHenuil. BocctaHoBieHuE HUTPOAPEHOB B aMUHBI.
ApoMaTtndeckue HUTPOCOEAMHEHNS. AKIIEITOPHBIE CBOMICTBA HUTPOTPYIIIBL. AJIbI0JIBHO-
KPOTOHOBAs KOHJIEHCAIlMsl HUTpocoeAnHeHni. B3priBuaTeie BeniecTBa. AMuHBI. Kitaccudukanus
10 TUITY YIJIEBOJOPOJHOIO pajuKala U YUCIIy aMUHOIPYII B MOJIEKYJIE, HOMEHKJIATypa,
nuzomMepust aMuHOB. [lepBrUYHbBIE, BTOPUYHBIE U TPETUYHBIE aMUHBL. DJIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOEHUE IPEAEIIbHBIX aMUHOB. PU3HUECKrE CBOMCTBA aMUHOB. AMUHBI KaK
OpraHMYECKHEe OCHOBAHUS: PEaKIuu ¢ BOAOU, Kucinotamu. Conu ankuiamMmMoHus. Peakuus
rOpeHsl aMMHOB. AJIKWJIMPOBAHKE U allWJIMPOBAHUE aMUHOB. Peakiiuy aMHHOB C a30TUCTON
kucnotoi. [ToHsTHE 0 YeTBEPTUYHBIX AaMMOHHEBBIX OCHOBaHUSIX. HUTpo3a- MuHBI. MeTobl
UACHTU(UKAITY TIEPBUYHBIX, BTOPUYHBIX M TPETHYHBIX aMUHOB. [loirydeHrne aMiuHOB
ANKWIMPOBAaHHEM aMMHUAKa U BOCCTAHOBJICHUEM HUTPOMPOU3BOIHBIX YTIIEBOAOPOIOB, U3
cnupToB. [IpuMeHeHne aMrHOB B (papManieBTUUECKOM MPOMBIIIUIEHHOCTH. APOMaTHYEeCKHe
aMUHBL. AHWINH KaK MpeACTaBUTEIh apoMaTuieckux aMuHoOB. CTpoeHue anuinuHa. B3anmuoe
BJIMSIHUE TPYIII aTOMOB B MOJIEKYJI€ aHWINHA. BinsiHie 3aMecTuTeNnei B apOMaTHYECKOM SIpe
Ha KUCJIOTHBIE U OCHOBHBIE CBOMCTBA apmiiaMUHOB. [IpuynHbl ocabaeHusi OCHOBHBIX CBOWCTB
AQHWJIMHA B CPABHEHUU C aMHUHAMM MIPEIEIBHOrO psiaa. XMMUYECKHE CBONCTBA aHWIINHA!
OCHOBHBIE CBOMCTBA (B3aUMOJICHCTBUE C KUCIOTAMH ); PEaKI[UHU 3aMEILICHUs B apOMaTHYECKOe
A1po (rajnoreHupoBaHue (B3aUMOJEICTBIE ¢ OpOMHON BOOM), HUTPOBAaHUE (B3aUMOIEHCTBUE C
A30THOW KHUCIIOTOM), CyNb(hHUPOBAHKE); OKUCIIEHUE; AIKHJIMPOBAHNE U AlIJIMPOBAHUE TI0 ATOMY
a3zoTa). 3aluTa AMUHOTPYIIIbI IPU PEAKIIMM HUTPOBAHUS aHWIMHA. ALICTAaHUITUL,.
Juazocoeaunenus. /lnazoTupoBanue NepBUYHBIX apuiIaMUHOB. Peakinu qua3zocoe AMHEHUN ¢
BbIJIEJICHUEM a30Ta. Y CJIOBHS a30COUETaHUs, a30- U AUA30COCTaBIIAIOINE. A30KpacUTeH,
3aBUCUMOCTH UX cTpoeHus ot pH cpenbl. Uunukaropsl. [lonydyenne anunnna (peakius 3uHUHA).
AHUWJIMH KaK ChIpbe JJIs1 MPOM3BOACTBA aHWIMHOBBIX KpacuTeneil. CHHTE3bl HA OCHOBE aHWJIMHA.
Cepoopranndeckue coenuHeHus. lIpeacrasnenne o cepoopraHM4ecKUX COEJUHEHMSIX.
Oco0eHHOCTH UX CTPOEHUS U CBOWCTB. 3HAUYEHUE CEPOOPTaHNUYECKUX COCTUHEHUH.
['eTepouukiibl. A30T-, KUCIOPOJ- U cepocojieprKaline rerepounkisl. dypaH, nuppoi, THopeH u
MMUIa30J1 KaK MPEeICTaBUTENH MATUWICHHBIXTeTepolMkIIoB. [Ipupoaa apomarnunoctu
IATUWIEHHBIXT€TEPOLUKIIOB. DJIIEKTPOHHOE CTPOCHHE MOJIEKYJIbI TUPPOJIA, APOMATUYECKU I
xapakrtep MoJekyibl. KucnoTHble cBolicTBa mupposia. Peakiuu rujpupoBaHust FeTEpOLMKIOB.
[TonsiTre o mpupoaHBIXTOphUpPHHAX — XJopoduuie u reme. OOIIKE TpeaCTaBIeHUs 00 UX
poJu B )kUBOM mpupoae. [IupuauH kak npecTaBUTeNb HIECTUYICHHBIXTETEPOIIMKIIOB.
DJIEKTPOHHOE CTPOECHUE MOJIEKYJIBI MUPUINHA, ADOMAaTHUYECKHI XapakTep MoJIeKyJIbl. OCHOBHBIE
cBOiicTBa nupuANHA. Paznuune B MpOsSBIEHUN OCHOBHBIX CBOWCTB MUPPOJIAa U MUPUANHA.
Peakiuu nupuuHa: 351eKTpouIIbHOE 3aMellleHue, THIPUPOBaHUE, 3aMeIlIeHUEe aTOMOB
BOJIOPOJIa B P-TIOJIOKEHUU Ha ruipokcorpynmy. [lukonu-uel u ux okucnenue. Kero-enonbpHast
TayTOMepHUsl B-TUIPOKCUNIUPHUANHA. TayToMepus B-TUIAPOKCUNTUPUANHA U ypalliia.
[Ipencrasinenue 00 nMuaa3oe, NUNEPUANHE, TUPUMUIUHE, UH0JIE, HUKOTUHE, aTPOIIHHE,
ckarone, pypdypose, THCTUIUHE, THCTAMUHE, ITyPUHE, TyPUHOBBIX ¥ MUPUMUITHOBBIX
OCHOBaHUSX.
Jlemoncmpayuu.

1. OcHOBHBIE CBOMCTBA AMUHOB.

2. KauecTBeHHBIE peaKIIMU HA aHWJIHH.

3. AHMJIMHOBBIE KPACUTEIIH.

4. O06pa31bl TeTePOLMKINYECKUX COeTMHEHHH.

buonoruuecku aktuBHbIE BemiecTBa JKupbl Kak cia0XKHbIe 3GUPHI TITULEPUHA U BBICIINX
KapOOHOBBIX KUCIIOT. PacTuTenbHbBIE U )KUBOTHBIE )KUPBI, UX cOCTaB. PU3NUYECKUE CBOWCTBA
KUPOB. XUMUYECKHE CBOMCTBA )KUPOB: TUAPUPOBAHUE, OKUCICHHUE. [IepokcraHOE OKUCIeH e



*kupoB. [Iporopkanue xupoB. ['MIponn3 niM OMbUIEHHE KUPOB KaK CIIOCOO MPOMBIIIIEHHOTO
MOJIyYEeHHUS COJIeH BBICIINX KapOOHOBBIX KHCIOT. ['uaporenn3amnus skupos. [IpaMenenue Kupos.
MBbl1a Kak coJi BBICIINX KapOOHOBBIX KUCIIOT. Moromue cBoiicTBa Mbl1a. [Ipencrasinenue o
munugax. O0mmuye npeacTaBiIeHus: 0 OUOIOTHYECKUX (PYHKIMSX JIMTHIOB.

VYraesoasl. O6mmas ¢popmyna yriesonos. Kiaccudukanus yriaesogoB. MoHo-, 0uro- u
nosucaxapuabl. dusnueckue cBOCTBA U HAX0XACHHUE YIJIEBOIOB B IPUPOJE (Ha IpUMeEpe
IJIOKO3bI U (pyKTO3bl). JIMHENHas U nuKiIndyeckast GOpMBI INIIOKO3bI U (pyKTO3bl. [IMpaHo3bl 1
dbypano3sr. @opmynsl @umiepa u Xeyopca. [ToHsTHE 0 TayTOMEPUN KaK BUIC U30MEPHH MEXKITY
MUKJIMYECKOU U JUHEHHOM popMamu. OnTruyeckast H30MepHs TIFOK03bl. XUMHUYECKHE CBONCTBA
TTFOKO3bI: OKUCIICHHUE XJIOPHOH WM OPOMHOM BOJIOH, OKUCIICHHE a30THOW KUCIIOTOM,
BOCCTAaHOBJICHHME B IIECTUATOMHBIN CIIUPT, allJINPOBAHUE, AIKWIIMPOBAHNE, U30MEPU3ALINS,
KAauEeCTBEHHbIE PEAKIIMM Ha TIIIOKO3Y (IKCIEPUMEHTANIbHbIE 10Ka3aTeIbCTBA HATUUMS
JIBJETUAHON U CIIMPTOBBIX TPYII B INIIOKO3€), CIUPTOBOE, MOJIOYHOKHCIIOE,
IIPOIIMOHOBOKHUCIIOE U MACIsHOKUCIO0E OpokeHue. [ IMKO3UAHBIN THAPOKCHUIL, ET0
cneunduyeckue cBoiictna. [lonarue o rmuko3unax. IlonsaTre o rioKo3ugax, UX HAXOXKAECHUH B
npupoze. [lonyuenue riroko3bl. pyKTo3a Kak U30Mep II0K03bl. Prbo03a u ne3okcupubdosa.
[Tpumenenue u Guonoruyeckas pojib yriaeBoJoB. OKUCIIEHUE YTIeBOA0B — UCTOUHUK SHEPTUU
KUBBIX opranu3moB. Jlucaxapuapl. Caxapo3a Kak IpeJCTaBUTENb HEBOCCTAHABINBAOLINX
nucaxapuioB. Ctpoenue, pu3nyeckre 1 XuMHUUECKue cBOIcTBa caxapo3bl. ManbTo3a, JlakTo3a U
nemo0ro3a: ux CTpoeHue, pusndyeckre U XMMHUUecKue cBoiicTa. ['uiponus aucaxapuios.
ITosryuenue caxapa u3 caxapHoi cBekibl. IIpumenenue caxapossl. [lonucaxapunel. Kpaxmani,
[JIMKOTEH U LEJUII0JI03a KaK OMooruueckue nonuMepsl. Kpaxman kak cMeCh aMHUII03bl U
aMUJIOTIEKTHHA, €ro (pU3nYecKue cBoicTBa. XMMHUYECKHE CBOMCTBA Kpaxmala: THApOIIH3,
KaueCTBEHHasl peaklys ¢ MOJIOM U €€ IIPUMEHEHUE JIJIsl OOHapyKEHUs Kpaxmajia B IPOAYKTax
nuTaHus. [ ImKoreH: 0coOEHHOCTH CTpOeHUs U CBOMCTB. Llentono3a: crpoenue u ¢pusndeckue
CBOICTBA. XMMHUYECKUE CBOMCTBA LEJTIOIO3bI: THIPOIN3, 00pa30BaHUE CIOKHBIX HIPHPOB.
[TpumeHneHne kpaxmana 1 neunoiio3bl. [Ipaktudyeckoe 3HaueHue nonucaxapuaos. [lonstue o
npousBojcTBe Oymaru. Hykiennosslie kucnotsl. Hykneosuasl. Hykneoruasl. HyknenHoBbie
KHCJIOTBI KaK IpupoaHble noaumepsl. CoctaB U cTpoeHne HykJIenHoBbIX kucioT (JJHK u PHK).
['uponan3 HyKJIENHOBBIX KUCIIOT. POJIb HYKJIEMHOBBIX KUCIIOT B KU3HEEATEIBHOCTH
opraausmoB. @ynknuu JJHK n PHK. Kommnemenraprocts. I'enetnueckuii kon. Mccnenosanne
cocrasa JIHK 4enoBeka u ero npakTuueckoe 3Ha4eHuUe.

AmMunHoOKucnoTel. CocTaB, CTpO€HNE M HOMEHKJIaTypa aMUHOKHUCIIOT. [ 'OMOI0ornaeckuii psj
npeJiebHBIX AMUHOKUCIIOT. MI30Mepus mpeenbHbIX aMUHOKUCIIOT. OnTryeckas H30Mepusl.
dusnueckue cBONCTBA MpeeNbHbIX AMUHOKHUCIOT. OCHOBHbBIE aMUHOKHCIIOTHI, 00pa3yrolne
6enku. CiocoObl MOTy4YeHHUsI aMUHOKHUCIIOT. AMMHOKUCIIOTHI Kak aM(pOTEepHbIE OpraHUYECKHe
COEIMHEHUS, PABHOBECHS B pPACTBOPAaX AMUHOKUCIOT. CBOMCTBA aMMHOKHCIIOT: KMCIOTHBIE U
OCHOBHbBIE CBOMCTBA; N303JIEKTPUUECKAs TOUKA; AIKMJIMPOBAHUE U allUJIUPOBAHUE
AMHHOTPYIIIBL; STepUPHUKALNS; PEAKIIUU C a30THCTOM KucaoTol. KauecTBeHHbIe peakiuy Ha
aMUHOKUCIIOTHI ¢ ruapokcuaoM mMeau (II), auaruapunom, 2,4-1uHUTPOPTOPOESH30TIOM.
Crienuduueckue KaueCTBEHHbIE PEaKlIMK Ha apOMaTHYEeCKHE U TeTePOLIUKINYECKUE
AMUHOKHCJIOTHI C KOHIIEHTPUPOBAHHOW a30THOW KHUCJIOTOM, Ha ITUCTEeHH ¢ arleratoM cBuHIa (I1).
[ToHsiTHE O IMKJIMYECKUX aMUJaX — JaKTaMax M AMKETONuIepasuHax. buonornueckoe
3HaYeHHe a-aMUHOKHUCIIOT. O6acTu NpUMEHEHUs! aMUHOKHUCIOT. [lenTuapl, ux crpoeHue.
ITenTunHas cBA3b. AMMIHBIN XapakTep NeNTUIHON cBs3u. CuHTE3 nentu1oB. ['uaponus
nenTua0B. benku kak npupoansie Ouonoiaumepsl. CoctaB U cTpoeHue 6enkoB. [leppuunas
CTPYKTypa 6eKoB. XMMUYECKUE METO/Ibl yCTAaHOBICHHUSI aMUHOKHUCIIOTHOTO COCTaBa U
nocineaoBarenbHOCTH. DepMeHTaTUBHBIN ruaponn3 0eakoB. BropuuHas cTpykTypa GenKoB: a-
CHHpallb, p-CTpyKTypa. TpeTnyHas u yeTBepTUUHAs CTPYKTypa OenkoB. Jucynbhuanble
MOCTHKH 1 HOHHBIE U BaH-JIepBaalibCOBBI (TUAPO(HOOHBIE) B3aUMOICHCTBUS. XUMHUECKHE
CBOMCTBa OGJIKOB: THJIPOJIN3, JCHATYpalts, KaueCTBEHHbIE (I[BETHbIC) PEaKIIUU Ha OCNKH.



[TpeBparenus 0enkoB nuiy B opranusme. buonoruueckue pyHkuuu 6eakoB. JlocTikeHus B
U3Y4YEHHUU CTPOEHUS U CUHTE3a OEIIKOB.

Jlemoncmpayuu.

1. PacTBOpUMOCTb YIJIEBOOB B BOJIE U ATAHOJIE.

2. O6pa3ipl aMHUHOKHCIIOT.

Jlabopamopnvie onvimui.

1. CBoCTBA IIFOKO3BI.

2. Omnpenenenue Kpaxmaia B IPOAYKTaX TUTAHUSL.

3. )Kupsl 1 ux CBOMCTBA.

4. lIBeTHBIE peakuu OCIKOB.

Bricokomonekymnsipabie coequHeHusi OCHOBHBIE MOHITHS BBICOKOMOJICKYISPHBIX COSAMHEHU:
MOHOMEp, MOJIUMEP, CTPYKTYpPHOE 3BEHO, CTETIEHb MonMepr3anui. OCHOBHBIE CIIOCOOBI
MOJTy4€HHUsI BEICOKOMOJIEKYJISIPHBIX COEIMHEHUI: peaKkluy MOJIMMEpHU3aIu 1
nosukonaeHcauuu. Cononumepuzanusa. CTpoeHHE U CTPYKTypa MOJIUMEPOB. 3aBUCUMOCTh
CBOICTB MOJMMEPOB OT CTpOeHUsI MosieKyJl. Kimaccudukanus monuMepos: miacTMacchl
(mIacTuKM), 37acTOMEPHI (KaydyKH), BOJIOKHA, KOMIIO3UThI. COBpEMEHHbBIE I1aCTMACChI
(mmacTukm) (MOJMATUIICH, TOJUIPOIIIIEH, TOJUCTUPO, MOTUBUHIIXJIOPH, PTOPOILIACT,
NOJMATUIICHTEpeTaNIaT, aKpHI-0y-TaAMeH-CTUPOJIBHBINA TUIACTHK, TOJIMKapOOHATHI)..
Jlemoncmpayuu.

1. OGpa31ibl TUIACTHKOB.

2. Komneknusa BOJIOKOH.

3. [TonukoHAEHC AN STHUIICHTJIUKOIS C TepePTaneBOil KUCIOTOM.

Jlabopamopnvie onvimul. OTHOIIEHHE CHHTETHUYECKUX BOJIOKOH K pACTBOpPaM KUCIOT U
HIeJI0Y€eH.

IIpakTnyeckue padoThbI:

1. U3rotoBieHue Mozeneil MOJIEKYJl OpraHMUECKUX BEILECTB

2. IlosnydeHne 3TUIIEHA U U3YYEHHE €I0 CBOMCTB

3. [Tomyuenue OpomaTaHa

4. Ilony4yeHue aneToHa

5. IlosmmyyeHne yKCyCHOM KHUCJIOTHI U U3YYEHHE €€ CBOMCTB

6. Cunre3 sTuanerara

7. I'maponn3 Kpaxmaia

8. Unentudukanus opraHMuecKux COeJMHEHUN

9. Pacnio3HaBaHue miacTmace

10. Pacrio3HaBaHuE BOJIOKOH
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