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a. Dnenp0aii2024 rox
eap nporpaMmmbl
O3HaKOMHUTH ydaluxcs ¢ OMOXMMHEN KaK HayKOM SKCIEpUMEHTaIbHOM, COUeTarolIel B cede

OpPraHMYECKyI0 XMMHIO U Oumosoruto. Takyke AaHHBIA Kypc NMOMOXET c(hOpMUPOBaTh HaBBIKU
CaMOCTOSITENIbHOW paboThl ¢ HUGPOBBIMU JIaTYMKAMH, HMPOBEAECHUS HM3MEPEHUH M 00paboTKU
HOJIy4eHHBIX U3MepeHUH. Pa3BUTh II03HABATENIbHBIA UHTEPEC U METAIPEIMETHbIE KOMIIETCHIIUN
00yJaromuxcs 4yepe3 MPakTHYECKYIO JAEATEIbHOCTD; PACIIUPHUTh, YTIYOUTh U 0000IIMTH 3HAHUS
O CTpPOEHHH, CBOMCTBAX M (PYHKUUSX OHOMOJIEKYN; C(HOPMHUPOBATH YCTOHYMBBHIM HMHTEpEC K
po(hecCHOHATLHOM IS TEIILHOCTH B 00JIACTH €CTECTBEHHBIX HAYK.

Cpoku peanuzayuu
[Tporpamma paccunTtana Ha 2 roaa o0y4yeHus. IlepuoauanocTs 3aHATHIA: 2 Yaca B HEJEIIO,
Bcero 136 yacoB (10 kimacc — 68 gacos, 11 kiracc — 68 yacoB).

Ilnanupyemsble pe3yJbTAThl 0CBOCHHS Y4eOHOI0 NpeAMeTa XUMHHU ¢ ONMCAHHEM
YHHMBEPCAJbHBIX Y4eOHBIX /1efiCTBHI, J0CTUTaeMbIX 00y4aI0IIUMHCH
Jluunocmmuwie pe3ynromamol:

Obyuarowuiics noyyum 603MOACHOCMb 015 YOPMUPOBAHUS CLeOVIOWUX TUYHOCMHBbIX Y V]]:

- OTpe/elIeHne MOTHUBALIUY U3YYEHHUs yueOHOr0o MaTepuarna;

- OIICHMBAHHUE YCBAUBAEMOTO YIeOHOTO MaTepralia, UCXO U3 COMATBHBIX U TMYHOCTHBIX
IICHHOCTEIA;

- IOBBIIIIEHUE CBOET0 00pPa30BaTEIbHOTO YPOBHS U YPOBHS TOTOBHOCTH K M3yYEHUIO OCHOBHBIX
HUCTOPUYECKHUX COOBITHIA, CBA3aHHBIX C UCTOPHEH Pa3BUTHSI XHMHH U OOIIIECTBA;

- 3HaHME MTPABHJI TOBEICHHUS B UYPE3BBIYAMHBIX CUTYAIIUAX;

- OIICHMBaHHUE COIMAIbHOM 3HAUMMOCTH Mpodeccuii, CBI3aHHBIX C XUMUEH;

- BIIQJICHHE TIPaBHJIaMU OE30ITACHOTO OOPAIEHUS C XUMHUYCCKHMH BEIECTBAMU H
000py0BaHNEM, TPOSIBICHUE SKOJIOTHUECKON KYIbTYpPHI.

Memanpeomemmnbwie pe3yibmamol:
Pezynamuenvie

Obyyarowuiics NOIYUUM 803MONCHOCY O/ POPMUPOBAHUS CTLEOYIOWUX PEYTAMUBHBIX

\AZ/

- LleJIeTnIoNlaranue, BKIII04as MOCTaHOBKY HOBBIX 11eJIel, MpeoOpa3oBaHue MPaKTUYECKON 3a1a4uH B
MM03HABATENbHYIO, CAMOCTOSITENIbHBIN aHaIN3 YCIOBUM JOCTHKEHHUS 1I€JTM Ha OCHOBE yuéTa
BBIJICJIEHHBIX YUHUTEJIEM OPHUEHTUPOB JCHCTBHS B HOBOM Y4eOHOM MaTepHale;

- IUTAHUPOBAHUE MTyTH JTOCTHKCHHS TIeIIeH;

- yCTaHABJIMBAaHUE IIEJIEBBIX TPHUOPUTETOB, BBIICIICHAE AT TEPHATHBHBIX CIIOCOOOB JOCTIKEHUS
1eJn ¥ BbIOOp Hanbosnee 3¢ (heKTUBHOIrO crnocooa;

- YMEHHE CaMOCTOATEIbHO KOHTPOJIUPOBATh CBOE BPEMsI U YIPABIIATh UM;

- YMEHHUE MPUHUMATH PEIICHUS B IPOOIEMHON CUTYaIlNH;

- IOCTAHOBKA yueOHOI 3a/1auu, COCTaBJIECHHE TIaHa U MTOCIIEeI0BATEIbHOCTH JeHCTBUM;

- opraHu3zanus pabouero MecTa MpH BBIMOJIHEHUH XUMUYECKOT0 KCIIEPUMEHTA;

- IPOTHO3UPOBAHUE PE3y/IbTaTa yCBOEHUS, OLICHUBAHNE YCBOEHHOTO MaTepualia, OleHKa
KayecTBa M YPOBHS YCBOCHUS, KOPPEKLUS B IJIaH U CIIOCO0 NEHCTBUSA PU HEOOXOIUMOCTH.



Ilo3nasamenshoie

Ob6yuarowuiics NOIYYUM 803MONCHOCI OIS POPMUPOBAHUL ClledYIowUX no3Hasamenvhvlx YV/:

- [IOMCK U BblJIeJIeHNE HH(OpMALIUH;

- aHAJIM3 YCIIOBUHN M TpeOOBaHUH 3a/1a4H, BEIOOP, COTIOCTABICHHE U 0OOCHOBAHUE CIIOCO0A
peleHHs 3a/1a4H;

- BBIOOp Hanbosee 3PpPEeKTUBHBIX CITOCOOOB PEIICHHS 33]]a4H B 3aBUCHMOCTH OT KOHKPETHBIX
YCIIOBHI;

- BBIIBUKEHHE U 0O0OCHOBaHME I'MIIOTE3bI, BEIOOP criocoba €€ MpoBEepKH;

- CAaMOCTOSATEJIBHOE CO3/IaHUE AJITOPUTMA JESITEIbHOCTH IPU PELICHUH POOJIEM TBOPUECKOTO U
MIOMCKOBOTO XapaKTepa;

- YMEHUS XapaKTepU30BaTh BEILECTBA 10 COCTABY, CTPOCHUIO U CBOMCTBAM;

- ONMChIBAHUE CBOMCTB TBEP/BIX, )KUAKUX, FaA3000pa3HbIX BEILECTB, BbIJICICHUE UX
CYIIECTBEHHBIX MTPH3HAKOB;

- N300pa)keHUe COCTaBa MPOCTEHIINX BELIECTB C TOMOIIBI0O XUMUYECKUX (POPMYIT U CYIIIHOCTH
XUMHAYECKHX PEAKIUi ¢ TOMOIIBI0 XUMUYECKUX YPaBHEHHIA;

-[IpOBE/ICHNE HAOJIOICHUI U ONMCAHKWE TPU3HAKOB U YCIIOBUM TEUEHUS XUMUYECKUX peaKLnH,

BBINOJIHEHNE XMMHUYECKOI0 3KCIIEPUMEHTA, BHIBO/IbI HA OCHOBE aHaIM3a HAaOMI0eHUH 3a

AKCIEPUMEHTOM, PEUICHUE 33/1a4, TOTyYeHHE XUMUIECKOH HH(OPMAIH U3 PA3TUIHBIX

UCTOYHUKOB,;

- YMEHHUE OPraHU30BHIBATh UCCIICOBAHKE C IIETIBIO IIPOBEPKU TUIIOTE3;

- YMEHUE JIeNIaTh YMO3AKIIOUeHHs (MHAYKTUBHOE H MO0 aHAJIOTUH) U BBIBOIBI;

- yMeHHUE 0ObEKTUBHO OLIEHUBATh MH(OPMAIIHIO O BEIIECTBAX U XMMUYECKHX Mpolieccax,
KPUTHYECKH OTHOCHTBHCS K TICEBIOHAYYHOU MH(POPMALINH.

Kommynuxamuenuvie

Obyuarowuiicst oYUM 803MONCHOCIb OJisL POPMUPOBAHUS CLEOVIOUUX KOMMYHUKAMUBHBIX

YViI:

- TIOJTHOE ¥ TOYHOE BBIPAKEHUE CBOMX MBICIICH B COOTBETCTBHH C 33/1a4aMHU M YCIOBHSIMHU
KOMMYHHKAIIUH;

- 4JICKBaTHOE MCIIOJIh30BAHNE PEUYEBBIX CPEACTB ISl IUCKYCCUU M apTyMEHTAIIMH CBOCH
NO3MIIMHU, YMEHHE MPEICTaBIATh KOHKPETHOE COIEp KaHUE ¢ COOOILIEHUEM ero B TUCbMEHHON U
YCTHOM (opMe, OIpesieIeHHe CIIOCO00B B3aUMOIEHCTBUS, COTPYJHIUYECTBO B IIOUCKE U cOOpe
uHpOpMaInu;

- OTIpeJieIeHne CII0COO0B B3aUMOICHCTBHUS, COTPYIHUYECTBO B IOUCKE M cOOpe nHpopMaluy,
ydacTue B uajore, jIaHUpOBaHUE OOIIKX CIIOCOOOB pabOThI, MPOSBIEHUE YBAXKUTEIHHOTO
OTHOILIEHHS K JPYTUM 00y4aeMbIM;

- OTIMCaHME COJICPYKAHUS BBITIOHIEMBIX JIEHCTBHUI C IETBIO OPUEHTHPOBKH MTPEIMETHO-
NPaKTUIECKOH e TeFHOCTH,

- YMEHUS YUUTHIBATh Pa3HbIE MHEHHS U CTPEMHUTHCS K KOOPIMHAIIMY PA3IMUHBIX MTO3UIMH B
COTPY/HUYECTBE;

- (hopMyIHpPOBaTh COOCTBEHHOE MHEHHE U MO3UIIHIO0, apT'YMEHTHPOBATh U KOOPAMHUPOBATH €€ C
TIO3HIIHASIMU TTAPTHEPOB B COTPYIHUIECTBE MPH BHIPAOOTKE OOIIIETro perIeHus] B COBMECTHOM
NeSITeTTbHOCTH,

- OCYILIECTBJISATH B3aUMHBIN KOHTPOJIb U OKa3bIBaTh B COTPYAHUYECTBE HEOOXOIUMYIO
B3aMMOIIOMOIIb;

- IUTAHUPOBATH 001IHEe CLIOCOOBI PA0OTHI; OCYIIECTBIATH KOHTPOJIb, KOPPEKIHIO, OIICHKY
neicTBuil mapTHEPA, yMETh YOeXK/1aTh;



- MCIIOJIb30BATh aJIeKBAaTHBIE S3BIKOBBIE CPENICTBA JJI1 OTOOPaKEHUSI CBOUX UYBCTB, MBICIIEH,
MOTHBOB U OTPEOHOCTEH; 0TOOpakaTh B peun (onucanue, 00bICHEHHE) COIepIKaHe
CoBeplIaeMbIX JIEHCTBUH Kak B (hopMe IPOMKOI cOlManu3upoOBaHHON peun, Tak U B opme
BHYTPECHHEH peuu;

- pa3BUBaTh KOMMYHUKATHBHYIO KOMIIETEHTHOCTb, HCIIOJIB3YSI CPEJICTBA YCTHOM U MUCHbMEHHOU
KOMMYHHUKAIIMH MIPU paboTe C TEKCTaMU y4eOHHUKA U TOTIOJHUTENbHOM JINTepaTypoi,
CIIPaBOYHBIMHU TaOIUIIAMHU, IPOSIBIIATH TOTOBHOCTh K YBOKEHUIO MHOM TOYKH 3PCHUS TIPH
00CYXJIEHUH PE3yJIbTaTOB BBINOJIHEHHON paOOTHI.

Ilpeomemmnoie pe3yromamat

Obyuarowuiics Hayyumcs:

- IPUMEHATH OCHOBHBIE METO/IbI ITO3HAHHUS: HAOII0IeHUE, U3MEPEHHUE, IKCIICPUMEHT;

- XapaKTepU30BaTh TEPMUHBI U TOHATUS, OOBSACHATH B3aUMOCBSI3b MEXKAY HUMHU;

- 000CHOBBIBATH CUCTEMY B3IJIS/I0B HA JKUBYIO IPUPOJTY, IPUMEHSISI OMOIOTHYECKUE TEOPHH,
YUYEHUS, 3aKOHBI, 3aKOHOMEPHOCTH, TOHUMATh I'PAHUIIBI UX TIPUMEHUMOCTH; -
KJIaCCU(UIIUPOBATH OCHOBHBIE OMOJIOTHYECKIE MAKPOMOJIEKYJIbI;

- OMHCHIBATh (DYHKIWUHU OEIKOB, HYKJICHHOBBIX KHCIIOT, YTJICBOIOB U JINTIU/IOB;

- YCTAHABIIMBATh CBSI3b CTPOCHUS U (DYHKIIUH OCHOBHBIX OMOJIOTUYECKUX MAKPOMOJIEKYJ, UX
pOJIb B IIpOIeccax KIETOYHOTO MeTabonu3ma;

- OOBSICHATH 3HAYEHUE MUKPO-, MAKPO- M YIIbTPAMUKPOIIEMEHTOB B KIIETKE;

- MOHUMATh CYITHOCTh OMOCHHTE3a OEIIKOB, MEXaHU3Ma AeUCTBUS GpepMeHToB, Onocunreza JJHK
u PHK, pacnana 6enkoB, OnocuHTe3a u 0OMeHa yriieBoJ0B, OMOCHHTE3a U OOMEHa TUITHIOB,
Ouosnoruueckoro okucienus u curesa AT®, mexanuzma AeMcTBUS CTEPOUIHBIX TOPMOHOB; -
peliaTh 3aa4d Ha orpeaeneHue nociuenoarenbHoctu HykieotuaoB JJHK n uPHK (MPHK),
aatukozoHoB TPHK, mocienoBaTensHOCTH aMUHOKHCIIOT B MOJIEKYJIe O€iKa, TPAUMEHSIsl 3HAHHS
0 pEeaKIusX MAaTPUYHOTO CHHTE3a, TEHETUYECKOM KOJIe, MPUHITUIIE KOMILIEMEHTAPHOCTH; -
JIeNIaTh BBIBOJIBI 00 M3MEHEHUSIX, KOTOPBIE TPOM30M YT B MPOIIECCax MAaTPUYHOTO CHHTE3a B
cilyyae U3MEHEHUS MociieoBaTebHOCTH HyKkieoTn 108 JIHK;

- 000CHOBBIBAaTh B3aUMOCBS3b IIACTUYECKOT0 U SHEPreTHUECKOr0 0OMEHOB; CPAaBHUBATh
MPOIIECCHI TUTACTHYECKOTO U DHEPTETHUECKOTO 0OMEHOB, IPOUCXOISIINX B KIETKAX KHUBBIX
OpPTaHU3MOB;

- XapaKTepu30BaTh METO bl OMOXUMHUYECKUX HCCIICIOBAHMIA,

- IPOBOJIUTH YUEOHO-HMCCIIEIOBATENBCKYIO ICATEIBHOCTD: BBIIBUTATh TUIOTE3bI, TUTAHUPOBATH
paboTy, oTOMpaTh U IPeoOPa30BLIBATH HEOOXOAUMYIO HHPOPMAITUIO, TPOBOIUTH
AKCTIEPUMEHTHI, HHTEPIPETUPOBATH PE3YIbTATHI, JIeJIaTh BEIBOJBI HA OCHOBE ITOTYYEHHBIX
pe3ysbTaToB;

Obyuaiowuiics NOIYYUM 03MONCHOCIb HAYUUMBCA:

- BBIIBUTATh U IIPOBEPSITH SKCIIEPUMEHTAIILHO TUIIOTE3bl O XMMUUYECKHUX CBOWCTBAX BEILECTB Ha
OCHOBE UX COCTaBa U CTPOEHUS, X CIOCOOHOCTH BCTyNaTh B XUMUYECKHE peakLnH, O
XapakTepe U NMPOJIyKTaX Pa3IMYHBbIX XUMUYECKUX PEaKIUii;

- XapaKTepU30BaTh BEIIECTBA 10 COCTABY, CTPOCHHIO U CBOMCTBAM, YCTaHABJIMBATh
MPUYMHHOCIEACTBEHHBIE CBSI3U MEX/y TaHHBIMH XapaKTepUCTUKAMU BEIIEeCTBA;

- BBIIBUTATh U IPOBEPSITH SKCIIEPUMEHTAILHO TUIIOTE3BI O PE3yIbTaTaxX BO3AEHCTBHSI pa3IUUHbIX
(akTOpPOB Ha U3MEHEHHE CKOPOCTH XUMHUYECKOH peaKInu;

- UCTOJIb30BATh MPUOOPETEHHBIE KIIIOYEBbIE KOMIIETEHIIUH NIPH BBITIOJIHEHUH TPOEKTOB U
y4eOHO-HUCCIIEI0BATENIbCKUX 3a/1a4 [0 U3YYEHHIO CBOMCTB, CIOCOOOB MOJTyUEHHS U
pacro3HaBaHUs BEILECTB;



- 00bEKTUBHO OLIEHWBATh UH(OPMAIIUIO O BEILIECTBAX U XMMHUECKUX MPOIIeccax;

- 0CO3HAaBaThb 3HAUYCHUC TCOPECTUICCKUX 3HAHUH 10 XUMHUH JJIA HpaKTquCKOﬁ ACATCIIbHOCTHU
4eJI0BEKa;

- CO371aBaTh MOJIENIM U CXEMBI JUIsl pEIIeHUs YUeOHBIX U MO3HABATEIbHBIX 33/1a4; TOHUMATh
HE00X0IMMOCTh COOJIOICHUS IPEANUCAHIH, TIPEAIaraéMbIX B HHCTPYKIHAX 110
MCIIOJIb30BaHUIO JIEKAPCTB U JP.

Conep:kanue nporpaMmbl

Tema 1. Pacuemul no xumuueckum popmynam. (10 uacos)

OCHOBHBIE TOHATHS U 3aKOHBl XUMHH. BelecTBo, XUMHUYECKUN DJIEMEHT, aTOM, MOJIEKYJa.
3aK0H COXPaHEHHS MacChl BEIIECTB, 3aKOH MOCTOSTHCTBA COCTaBa, 3akoH ABorajpo. KomudecTBo
BEIIIECTBA, MOJIb, MOJISIpHAs Macca, MOJSIpHBIH 00BeM Ta3oB. MaccoBas mois. Beraucienue
MAacCOBOM JIOJIM XHMHYECKOTO OJJIEMEHTa B COCJIMHCHUU. BBIBOA XUMHUYECKOW (HOPMYIIBI
BEIISCTBA 10 MACCOBBIM JIOJAM 3JIeMEHTOB. OTHOCHTEIbHAS INIOTHOCTH I'a30B. Y CTAHOBJICHHE
npocteiiimel (GopMynbl BeIIecTBa IO MAacCOBBIM JIOJNSIM  3JIEMEHTOB C HCIOJIb30BAHUEM
a0CONIOTHOW ¥ OTHOCHUTENBHOW TUIOTHOCTH BemlecTBa. BwiBon (opmysbl BemiecTBa IO
OTHOCUTEIIbHOM IJIOTHOCTH ra30B U Macce (00beMy MIIM KOJTHYECTBY) IPOAYKTOB CTOPAHHUSL.

Tema 2. Boiuucnenus no ypasnenuam xumuueckux peaxyuit (24 vaca)

XUMHYECKUE PEAKINU. Y PpaBHEHUSI XMMHUECKUX peakluil. Berunciienne Maccol (KOIMUYECTBa,
o0bema) BelllecTBa IO WM3BECTHOM Macce (KOIMYECTBY, OOBEMY)OAHOIO W3 BCTYHNUBUIMX B
PEaKIMIo WJIM TOJYYMBINUXCA BemlecTB. TemnoBoil »>dext peakuun. TepMoxumuveckue
ypaBHEHHUs peakiuil. PacueTsl TemnoBoro s3gdexra peakuu no JaHHBIM O KOJMYeCTBe (Macce,
00beMy) OJHOTO M3 YYaCTBYIOLIMX B pEAKIMHM BEIIECTB M KOJWYECTBY BbLACISAIOIIEHCS WM
MOTJIOIIAIOIIEHCS TEMIOThl. Briuricienne macchl (KonMyecTBa, 00beMa) MPOAYKTa peakiuu, eciu
OJTHO M3 UCXOJIHBIX BELIECTB JaHO B U30BITKE. XMMHUYECKHE CBOMCTBA YIIIEBOIOPOJIOB U CIIOCOOBI
ux nosydeHus. Cxembl MpeBpallleHUd, OTPaKAIOIUME TIE€HETHUYECKYI0 CBSI3b  MEXIY
YIIIEBOIOPOAAMHU: OTKPBITHIE, 3aKPbIThIE CMelIaHHble. Boruncinenne maccol (00beMa) mpoayKTa
peakIu Mo U3BECTHOM Macce (00BeMYy) MCXOTHOTO BEIECTBA, COAEPIKAIIEIO OINPEICICHHYIO
MaccoBYIO JI0JII0 Npumeced. BrluncieHne mMaccoBoil WM 0ObEMHON JOJIM BBIXOJA MPOJIYKTa
peaKuuu OT TEOPETHUYECKH BO3MOXKHOIO. BBIUMCIIEHHE NMPOLEHTHOIO COCTaBa CMECH BEILECTB,
BCTYNMBIINX B peakuuioo. CXeMbl NMPEBPALLEHUH, OTpa)karoUlMe I€HETHUYECKYIO CBS3b MEXKAY
KJlJacCaMHM OPraHMYECKUX COEIMHEHUH (COCTaBUTh YpaBHEHHUS COOTBETCTBYIOUIMX pEaKIIUii)
[TpakTUKyM: COCTaBJI€HHE CXEM IPEBpPALICHHH, OTpa)arolIMX T'€HETUYECKYI0 CBSI3b MEXKIY
KJIJacCaMM OpraHUYeCKHX coequHeHui. Pemenne KoMOMHUPOBAaHHBIX 3a/1ay.

Tema 3. Xumuueckuii 3kcnepumenm u yughpoewvie navopamopuu (4 uaca)
[Mudpossie natunku. OOmMe xapakTepucTuku. Ousndeckne 3¢ (HEKThI, HCIOIb3yeMbIE B
paboTe TaTYNKOB.

Tema 4. Beeoenue 6 ouoxumuio (2 uaca)
buoxumuss — Hayka O KaueCTBEHHOM COCTaBe, KOJIMYECTBEHHOM COACPXKAHUH U
npeoOpa3oBaHUSX B TPOLECCe JKU3HEICITEIBHOCTH COCIMHEHHH, O00pa3ylolmx >KUBYIO
martepuio. Mcropust pazButust 6moxuMuu. Poib oTedecTBEHHBIX YUEHBIX B Pa3BUTHH OMOXUMHUH.
B3auMocCBs3p OMOXMMHH C MOJICKYJISIpHOM Ouosiorueit, OMopu3nKo W OMOOPTaHHYECKOU
XUMHEH. 3HaYeHne OMOXUMUU ISl pa3BUTHS OMOJIOTUH, METUIIMHBI, OMOTEXHOJIOTHUH, CEITLCKOTO



XO3SAMCTBA, TE€HETUKH M DKOJOrMH. MeToAasl OHOXMMHUYECKMX HCCIEOOBAHMM H HX
XapaKTepUCTHKA. VICIONp30BaHNEe COBPEMEHHBIX CKOPOCTHBIX M aBTOMATU3UPOBAHHBIX (DU3HUKO-
XMMHUYECKMX METOJ0B aHajau3a [ OHOXMMHUYECKMX Iiejel. DbHoxmmuuyeckne MeTOIbl
MOHUTOPHUHTA OKPYKAIOIIECH Cpebl.

Tema 5. Xumuueckuii cocmae op2anuzmoe u oduiee nonamue 00 ooMene euiecme u
IHepzuu 6 xHcueou npupooe (4 uaca)

[TonsATHE O rIaBHBIX OMOIEHHBIX 3J€MEHTax. Makpo- U MUKpPO3JEMEHThl. 3aKOHOMEPHOCTH
pacrpoCTpaHEHUs 3JEMEHTOB B JKUBOM mpupone. IloTpeOHOCTh OpraHu3MOB B XMMHUYECKHX
JJIEMEHTaX. BHOreoXMMM4eckuil KpyroBopoT BEIIECTB B IPUPOAE — OCHOBA COXPaHEHMUS
paBHOBecHust O6uocdeprl. MacmtaObl 0OOMEHa BelIeCTB B KHBOW mpupojae. llmactuyeckue u
HHEPreTUUECKUE BEIIECTBA. BUOIIOrMUECKN aKTUBHBIE COEIMHEHUS, UX POJIb B )KM3HHU YEIIOBEKA,
JKUBOTHBIX U pacTeHull. [loHsATHE 0 necTUMIaX U UX BUJAX.

Tema 6. beaku. Pacnao u ouocunmes 6enkoe (8 uacoe)
Posb 6enK0B B MOCTpOeHNH U (PYHKIIMOHUPOBAHHUH KHUBBIX cucTeM. [loHsTHE O TpOTEOME 1
POTEOMHKE. AMUHOKHUCIOTHBIN cocTaB 0enKoB. [IoHATHE O MPOTENHOTEHHBIX AMHUHOKHU CIIOTAX.
Crioco6 cBsI3M aMUHOKUCIIOT B OenkoBoi Mosekysne. Ilentuapt. [IpupoHblie nentuabt
(TIIyTaTHOH, Ba30MpeCcCuH, SHKe(aTHHBL, YHIOPGUHBI U Jp.), UX (U3NOIOTHIECKOE 3HAYCHUE U
MCII0JIb30BaHUE B KAYECTBE MEAUIIMHCKUX ITPENapaToB. XUMUYECKUN CUHTE3 NENTUIIOB
3a/1aHHOT'0 CTPOEHHUS U BO3MOKHOCTH UX NpuMeHeHUs. CTpyKTypa OEIKOBBIX MOJIEKYIL.
[TepBuunas cTpykTypa 6enkoB. [IpMHIMIIBI U METO/IBI OTIPEIENIEHUS IEPBUYHON CTPYKTYPbI
Oenka. Bropuynas u HagBTOpHYHAs CTPYKTYpHI 0enKoB. [TonaTue 06 o- u B-koHpopManmsax
nonunentuaHoi nenu (padotst JI. [Tonunra). [Tapamerpsl o-crivpany HOIUMENTHAHON HEMH.
CBsI3b IEPBUYHON U BTOPUYHOH CTPYKTYp OenkoBoil Monekyinsl. Kinaccugukarus 6enkoB mo
3JIEMEHTaM BTOPUYHOM CTPYKTYphI. JlIOMEHHBIN IPUHLIUI CTPYKTYPHOM OpraHu3aiuu OenKoB.
[ToHsiTHE O CTPYKTYPHBIX U (DYHKIMOHAJIBHBIX JOMEHAX (HA IpUMEpe UMMYHOTTIO0YIMHOB U
KaTaJUTHYECKU aKTUBHBIX OenkoB). TpeTuuHas cTpykTypa 6enkoB. TUbl cBsA3EH,
o0ecreynBaroIuX Moiiep>KaHue TPETUYHON CTPYKTYphl. JJMHAMUYHOCTh TPETUYHOMN CTPYKTYpPHI
6enkoB. CaMoopranuzanusi TPETUUHOM CTPYKTYpPbI OETTKOBOM MOJIEKYJIBbI U POJIb ClIEHU(DUUECKUX
0enKoB-1IaepOHOB B 3TOM npouecce. [Ipenckazanue npocTpaHCTBEHHOTO CTPOECHHUS OETIKOB
UCXOJS U3 UX NEPBUUHOM CTPYKTYpbl. UeTBepTuuHast cTpykrypa 6enkoB. KoHkpeTHbIe TpUMephI
YEeTBEPTUYHOHN CTPYKTYphI OEIIKOB (reMOTI00MH, JIaKTaT-1eruIporeHasa, karaiasa u ap.).
Homenknarypa u kiaccuduxarms 6enkoB. OyHKIMOHATbHAS Kiaccu(UKanus OEIKOB U
XapaKTepUCTHKA OTJEJIbHBIX IPYII: CTPYKTYPHBIX, COKPATUTEIbHBIX, 3AIIUTHBIX, TOKCUYECKUX,
PELENITOPHBIX U PEryIsaTOPHBIX. benku (MeTauIoTHOHEUHBI, TEMOTJIOONH U Ip.).

Pacnan GenkoB. @epMeHTHI, OCYIIECTBISIONIME pacna] 6enkoB. [IpoTeacoMbl — KOMIUIEKCHI
POTEOJIUTHUECKUX (epMeHTOB. MakopHble O€JIKM KpPOBM KaK HCTOYHHUKH OMOJIOTHYECKU
aKTHUBHBIX NMENTUI0B. MeTabonn3M aMuHOKUCIOT. KoHeuHble MPOIyKThl pacnaia OelKoB U MyTH
CBS3BbIBaHUSA amMMHuaka B opranusme. Ilytu HoBooOpazoBaHusi aMuHOKHUCIOT. [lepBuunble u
BTOpPUYHBbIE AaMUHOKHCJIOTHL. 3aMEHHMblE U HE3aMEHHMble aMUHOKHUCIOTHL. buocuHTe3
OenkoB.MaTpuyHasi cxema OuOCHHTE3a O€NKOB. AKTUBHPOBAaHHE aMHHOKHCIOT (CHUHTE3
amuHoatmn-TPHK). Crpoenne pubocom. CocTaB NpPOKapUOTHYECKUX U HYKAPHOTHUECKUX
pubocom. Iloaupubocombl. DTambl TpaHCIAIUHM (MHALUALNSA, SJIOHTALUA, TePMUHALUSA) U HUX
perymsnus. Kox OenkoBoro cuuTte3a. OcOOEHHOCTHM TEHETHUYECKOTO KOAAa MHUTOXOHIPUH H
XJIOPOIUTACTOB.



Jlabopamopuuwiit padomot

1.Onpenenenue cpenbl pacTBOPOB aMUHOKHCIIOT.
2.0npeneneHue N303J1EKTPUIECKON TOUKH KETaTHHBI.
3.0mpenenenue TeMIepaTypsl MIaBJICHUS] AMUHOKUCIIOT.
4.BnusiHue TeMneparypbl Ha CBOMCTBA OEIKOB.
5.Bnusinue nzmenenus pH Ha cBolicTBa OENKOB.
6.1BeTHBIC peakinu HA OCNIKU.

Tema 7. @epmenmot (6 uacos)

PaznooOpa3ue KaTraquTHUECKU aKTHBHBIX MoJiekysl. KaranmuTuuecku axkTHUBHBIE O€JIKU
(oH3UMBI), KartanuThuecku akTuBHbIe PHK (pmbo3uMbl), KaTalMTUYECKH AKTUBHBIC aHTHUTENA
(a63umebl).Karamutindeckass QyHkmwst OenkoB. Pasnuums B cBolicTBax  (EPMEHTOB U
KaTaJM3aTopoB WHOU mpupoxabl. Crenn(uvaHOCTh JeicTBUs (epMeHTOB. Poib oTeyecTBEHHBIX
yuénbix (M.II. IlaBnoB, A.E. bpaynmreiin, B.A. DHrensrapat u Ap.) B pa3BUTUU SH3UMOJIOTHH.
[TonsitTe 0 cyOCTpaTHOM M ANIOCTEPUUYECKOM IIEHTpax B MoiieKkyne (epmMeHTOB. DepMeHTHI
MOHOMEpPHI  (TPUIICHH, IJIM30LMM) M MYJIbTHUMEpHl (INIyTaTHOH-penykTasa). llonsatue o
koepmentax. KopepmeHTsl — nepenocunku Bogopoaa u saekrpornos (HAl, HAD, ®A), u
atoMHubIX Tpynn (AT®, kopepment-A, H/ID-caxapa). MHoxecTBeHHBIE (POPMBI (DEPMEHTOB H
X QyHKIMOHATIbHOE 3HaueHue. M30pepMeHTHI TakTaTAeruIpOreHasbl. 3HaueHUe UCCIIeT0BaHUS
MHOXECTBEHHBIX (OpM (PEPMEHTOB /IS MEIWIUHBI, TEHETHKH, CEJIEKIMH W MOHUTOPHUHTA
OKpyXkaromien cpenbl. Mexanusm aeiictBus (epmeHTOB. DepMeHT-CyOCTpaTHbIE KOMILIEKCHI.
Koncranta auccounanuu epmeHT-cyoctparHoro kommiekca (KS) m xoncranta Muxasmuca
(KM). AxTuBaTtopbl MU WHIHOMTOpPHI (epMeHTOB. BnusHue KCeHOOMOTHKOB Ha AaKTHBHOCTb
dbepmentoB. Homenknarypa u xnaccudukanus ¢depmenToB. [lpunmumnel kimaccudukanuu
¢depmenToB. [IpoMbIIIIEHHOE TONyYeHHE W TPAKTHYECKOE WCIOJIh30BaHWE (HEPMEHTOB.
[lepcrieKTHBBI MPAKTUYECKOIO HCIOJIB30BAHUS pPUOO3ZMMOB M a03UMOB Ui OOpbOBI €
3a00JIeBaHUAMU YEJIOBEKa.

Jlabopamopnuwuii padomol

1. TepmonaOuiIbHOCTH (hEPMEHTOB.

2.Bnusinue akTUBAaTOPOB M MHTHOUTOPOB HAa paboTy (EPMEHTOB.

Tema 8. Bumamunul u Hekomopble opyzue 0uo102udecku aKkmusnsle coeounenus (8 yacos)

Wcropust OTKpBITHST BUTaMHUHOB. PoJib BUTAMWHOB B TMUTAaHWUW 4YEIOBEKAa W JKUBOTHBIX.
ABHUTaMUHO3bl, TUINOBUTAMHUHO3bI, TUNEPBUTAMUHO3bl. COOTHOLIEHHWE BUTAMHUHOB H
kopepmentoB. Buramepus. XKupopactBopumble BUTaMuHBI. ButamuH A u ero yudactue B
3putenbHOM akte. Butamuusl D, K u E u ux pons B oOmeHe BemecTB. BomopacTBopumbie
BuTaMuHbl. Butamuubel Bl, B2, B5, B6, B12, ux 3naucuue B oOMeHe BemecTB. Burtamuu C
(ackopbuHOBas kucioTa).PazHooOpazne OHMOTOrHYecKH aKTUBHBIX COSIMHEHHN: aHTUBUTAMUHBI,
AHTUOMOTUKHY, QUTOHIUABI, TepOULUIbI, Ae(ONHAHTBI, POCTOBBIE BEIIECTBA (Ba)KHEHIIHE
MIPEJICTAaBUTENIN U MEXAHU3MBbI IEUCTBUSA).

Jlabopamopuvie pabomuol
1.KayecTBeHHast peakiysi HAa BATaMUH A.
2.KonuuecTBeHHOE onpeesieHrue BuramuHa P B yae.



Tema 9. Hykneunoewvie kuciomot u ux oomen (7 uaca)

Hcropust OTKpBITUST M M3Y4YEHHMS] HYKIEHMHOBBIX KHCIOT, HMX XHMHYECKUH COCTaB.
XapakTeprucTrUKa IypUHOBBIX U MMPUMHUJIMHOBBIX OCHOBAaHUM, BXOJSIINX B COCTaB HYKJIEUHOBBIX
KACIOT. JlBa TWIa HYKJIEMHOBBIX KHCIOT: Je30KcupuOoHykienHoBas kuciora ([JHK) u
pubonyxiennoBass kuciora (PHK).Pazmuuma mexny JHK u PHK no cocraBy rnaBHBIX
A30THUCTBIX OCHOBaHWIi, MEHTO3aM, MOJIEKYJIIPHON Macce, JIOKAIN3alUU B KIETKEe U (QYHKIHSM.
Crpykrypa u ¢ynknun JJHK. Conmepxanme IHK B opranusme u yokanmuzarusi €€ B KIICTKE
(s1Ap0, MUTOXOHAPHUH, XJIOpOILIacTa, 3mucomMbl). Pazmep u dopmer monekyn JIHK. Konbueras
dopma JIHK HekoTOpbhIX (haroB, MUTOXOHApUN M XsoporiacToB. Ilepuunas crpykrypa JIHK.
Ycnexu U NepcneKTHBB B paciin(poBKe CTPYKTYpPhl TEHOMOB MHKPOOPTaHM3MOB, PAaCTEHUH U
*uBOTHBIX. [Ipoekt «['eHoMm uenoBeka». Bropuunas crpykrypa JIHK (monens [Ix. Yorcona u
®. Kpuka). KommiaemMeHTapHOCTh a30THUCTBIX OCHOBAHUW U €€ 3HAYEHUE JIJIST BOCIIPOM3BEICHUS
CcTpyKTypbl reHoMoB. Tperununas ctpykrypa JHK. Ceepxcnupanuzauus JJHK. M36piTounocTs u
komnaktHocTh MoJekyn JHK. Crpoenme xpomaruna. Myrauuu B JIHK u dakropsl, ux
BbI3bIBatOIMe. Pemapauus crpyktypsl [JIHK u e€ 3nHauenwe nans coxpaHeHHsT BUIOB.
HacnencrBennbie 3aboneBanus. PHK, ux kmaccudukanus (TPHK, pPHK, mMPHK, msaPHK,
T™PHK, Bupycusie PHK).CpaBuurenbnas xapaxrtepuctuka BujnoB PHK mo ux crpykrype u
¢yukusam. Mexanusm ouocunresa (perukanun) JJHK. ®epmentst (PHK-nonumepasa, JJTHK-
nonumepasza, JHK-nuraza) m OenxoBelie (daktopbl, y4actByromme B perumkamun JITHK.
Penukanuonnas Buika u 3tanbl OumocuHre3a JIHK. OcobeHHOCTH pemiMkanuud y mOpo- U
sykapuoT. buocunte3 PHK (Tpanckpumnius) u e€ perynsuus y mpo- u sykapuot. [lonarue o
TpanckpuntoHax u omnepoHax. CoszpeBanue (mpoueccunr) PHK. CrmalicuHr M ero BHIBI.
Ayrocmutaiicunr. «PepaktupoBanue» PHK. OOparnas Tpanckpunuus u e€ 3HaueHUe s
CYILECTBOBaHMs BUPYCOB (Ha MpUMepe BUpyca UMMYHOIe(UIIMTA YEIOBEKa U BUPYCOB T'PUIIIA)
U BHYTPUT€HOMHBIX nepecTpoek. [IoHsATHE O MOABMKHBIX T€HETHMUYECKHUX DJIEMEHTaX U HX
3HAQUEHUM JI1 3BOJIOIMU TeHOMOB. lloHsTHE O TreHetnueckoll uHxkeHepuw. [IpuHIMOB U
CTpaTerud MOJEKYISIPHOTO KJIOHUPOBAHUS. JOCTHMKEHUS U MEPCHEKTHUBBI MOJIEKYJISPHOM
OMOTEXHOJIOTHH.

Jlabopamopnuvie pabomot

1.Beiaenenue HyKJI€ONPOTEHHOB U3 IPOAKIKEH.

Tema 10. Yzneeo0wt u ux oomen (5 uacos)
Knaccudukanust yrieBomos. [IpocTeie yrineBoapl (MOHOCAXapH/Ibl) U X MIPEACTaBUTENH (prudo3a,
TIII0K03a, PpyKTO3a, ranakTo3a).CrnoxxHble yriaeBoabl. Jucaxapuasl (caxaposa, 1akTo3a,
MabTo3a). I lommcaxapuapl, MX CTPYKTypa U MPeACTaBUTENH (TJIMKOTEH, KpaxMaJl, KIeTuaTka,
XUTHH). OYHKIIUH YTIEBOJIOB (SHEpPreTuIecKas, MeTaboIuveckasi, perenTopHas u
np.).I'muKonpoTenHsl Kak AeTepMUHAHTHI TpyIi KpoBu. OOMeH yrieBoaos. [Tytu pacrnana
MOJINCAXapHUIOB.

Perynsmus gochoponmza npu ydactuu ropmoHoB, G-0enkoB, TAM®D u NpoTeMHKHUHA3.
O0men  rmmOK030-6-docdara  (AMXOTOMUYECKHH W amoTomuueckudd — myTu).OOMeH
MUPOBUHOTPaAHON KucHOoThL. [ ukonu3. CiimproBoe OpokeHue. JleiicTBre sTaHONa HA OpTraHU3M
YyeJioBeKa. [TonudepmeHTHBIN KOMILJIEKC OKHUCJIUTEIHHOTO neKapOOKCUITNPOBAHUS
MUPOBUHOTPAJAHON KUCIOTHI. LIMKI TpUKapOOHOBBIX U TUKApOOHOBBIX KUCJIOT, €r0 3HaUYCHUE B
oOMeHe BemecTB M 00eCTeueHnH opraHu3Ma sHepruei. buocunTe3 yrieBomoB. [loHsaTne o
MEepPBUYHOM OMOCHHTE3€ YTieBOA0B. | TtokoHeoreHe3. buocuHTes 01Mro- u mojrMcaxapuiaos.



Jlabopamopuvie pabomul
1.IlBeTHBIE peakuy Ha KpaxMail.
2.KauecTBeHHBIE PEaKIUI0 HA MOHO- U JHCAXapU/IbL.

Tema 11. /Tunuowt u ux oomen (5 uacos)

OO0mrast XxapakTepuCcTUKa U Kiaccupuranus JunuaoB. CTpykTypa u GyHKUUU AunuaoB. Poms
JMIAJIOB B TIOCTPOCHUU Ounosiorndeckux MemOpan. CTpykTypa W (YHKIHUH JIMIONPOTEHHOB.
OOmeH xupoB. Pacniaz )KUpoB U B-OKUCIICHUE BBICIIUX JKUPHBIX KACIOT. [ TMOKCHIICBBIN ITUKIT H
€ro pojb BO B3aUMOCBsI3M OOMEHa JIMIMJOB W YIJICBOJOB. MexaHHM3M OHMOCHHTE3a BBICIIMX
KHUPHBIX KUCIOT. bruocunres tpurmuuepunos. Hapymenus B ooMeHe xupoB. OKUpeHHE U ero
npuyrHbl. Bocku, WX cTpoeHHe, (YHKUMU M TPEACTaBUTENU (CIEpMAIeT, MYEIHHBIH BOCK).
Crepunbl. Creponsl (xojectepod, a3procrepoid u ap.). CTpykrypa w (YHKIIUH CTEPOHJIOB
(xonmeBasi  KUCJIOTA, CTepougHble TOpMOHBI). Dochomunuapl. buonormueckas  posb
dochomunmno. PocHoMHO3UTHIBI KAK HCTOYHHKH BTOPUYHBIX TTOCPETHUKOB TOPMOHOB.

Jlabopamopnusie pabomot
1.Onpenenenue TeMnepaTypsl IJIaBICHUS U 3aTBEPICBAHUS )KUPOB.
2.OMyJIbrupoBaHUE KUPOB.

Tema 12. Buonozuueckoe oxkucnenue u cunmes AT® (2 vaca)

Hctopust u3ydeHusi mpoueccoB Ouonoruueckoro okucienus:: padorst A.H. baxa, B.U.
[Mammanuna, O. BapOypra, B.A. Durensrapnara. Paznoobpasue (epMeHTOB OHOIOTHYECKOTO
okucieHusa. CucTeMbl MUKPOCOMaJIbHOTO OKHciieHus B kietke. L{luroxpom P-450 u ero poinb B
JNETOKCUKAIMK KCeHOOMOTUKOB. CymepokcuanucMyTrasa, Karajgaza M WX poJib B 3allUTe
OpraHusMa OT aKTHBHBIX (GopM kuciopoaa. ConpspkeHue oKucieHUs ¢ (pochopuiIMpoBaHUEM.
Cy0ctpatHoe pochopunrpoBanue U GochopuIvpoBaHUE Ha YPOBHE FIEKTPOHHO-TPAHCIIOPTHOM
nenu. Ilonsatue o compsraromeit MmemOpane MutoxoHapuil. Ctpoenue nporoHHo ATda3bl u
BEpOSATHbIE MEXaHU3MbI cuHTe3a ATO.

Tema 13. I'opmonwl u ux ponev 6 oomene eeutecme (8 uacos)
Knaccugukarus ropmonoB. CTepouiHbIe TOPMOHBI: KOPTUKOCTEPOH, TECTOCTEPOH, ICTPAANOI,
AKIU30H. MexaHu3M JEeHCTBUS CTEPOUIHBIX TOPMOHOB. llenTuiHbie ropMOHBI. XapaKTepUCTUKa
MHCYJIMHA, TOPMOHA POCTa, TUPEOTPOIHMHA, TaCTPHUHA, Ba3oIpeccuHa. MexaHu3M JAefcTBUs
NEeNTHUIHBIX TOPMOHOB (Ha IpUMepe IIIIoKareHa U nHeynuHa).CaxapHelid AMabeT U ero BUIbI.
[Tpourie ropMoHBI (aApeHaNTNH, AyKCHUH, THOOEpEIITUHBL, TUTOKMHUHBI, IPOCTarJIaHANHbI ), UX
CTPYKTYpa ¥ MEXaHU3M JecTBus. Punsunr-gpakropsl ropMoHoB. HeliporopMons! (3H10p(hUHBI
u sHKe¢anunbl). [IpMeHeHre TOpMOHOB B ME/IULIMHE U CENTbCKOM XO0351CTBE.

Jlabopamopuvie pabomuot

1. KayecTBeHHbIE peaKIuu HAa UHCYJIUH.
2.Peakuus aipeHaIMHA C XJIOPHBIM KEIE30M.
3.Peakuust agpeHanuHa ¢ HozioMm.

Tema 14. B3aumoceasv u pecynayus oomena eewyecme. IIpoonemvl ouoxumuyeckoi
akonozuu (4 uaca)
OO0mue npeacTaBiIeHUs O B3aMMOCBS3M OOMEHa BeIIeCTB B KieTke. [IoHITHE O KIIFOUEBBIX



MeTaboauTax (MMPOBHHOTPaIHAs KHCIOTa, KopepMeHT-A u 1p.). B3aumocBsa3p OenkoBOro u
HYKJICMHOBOTO OOMEHa, 3HAueHHE pEryJIsITOPHbIX OelKOoB. B3anMMOCBS3b yIJIEBOAHOTO U
OenkoBoro oomeHa. Ponb mupoBHHOrpagHONW KUCIOTH M Iukia Kpebca B 3TOI B3aMMOCBS3H.
BzaumocBs3p 0OMEHa YIJIEBOAOB W JIMIMIOB; POJb AICTWIKOOH3MMa-A B 3TOM MpoIecce.
VPpOBHU perymsiuu OOMEHa BEUIECTB: KJICTOYHBIH, OPraHW3MEHHBIH W MOIMYJISIMOHHBIN.
TpaHCKPUIIIIMOHHBIA (OTEPOHHBIN) YpOBeHb perysinud. OCHOBHBIE MEXaHU3MBI PETYIISIHU
oOMeHa BemniecTB B KieTke. OpraHu3MeHHBIH YpOBEHb peryisuuu. ['opMOHabHAS peryisuus
oOmena BemecTB. KackagHblii MEXaHHM3M PETryJSLIMM C y4acTUEM TOPMOHOB M BTOPUYHBIX
nocpeTHUKOB. [TomynsMOHHBIA ypOBEHb peryisiuud. AHTUOMOTUKM MHUKPOOOB, (UTOHIIMIBI
pacTeHu, TEJIEProHbl )KUBOTHBIX M MX BIMSHUE HA IPOLECCH JKU3HENESITEIbHOCTH. DKOJIOTo-
OMOXMMHYECKHE  B3aUMOJCIHCTBMS C  y4acTHEM  Pa3IM4YHBIX  TPyINI  OPraHU3MOB:
MHKpPOOPTaHU3MOB, TPHOOB, BBICIINX PACTEHHH, >KUBOTHBIX. TOKCHMHBI pacrteHuid. [luimeBbie
JeTeppeHThl M aHTU(UAaHTHL. [lWmeBple aTTPaKTaHTBI M CTUMYIATOPBL. XEMOPETYISATOPHI,
BO3/ICHCTBYIONIME Ha TO3BOHOYHBIX XMBOTHBIX. HakoIlJIeHWE W HCHOJBb30BAHWE >KUBOTHBIMH
BTOPUYHBIX META0OJIHMTOB PACTCHUH. AHTPONOTCHHbIE OMOAKTUBHBIC BEIIECTBA M IMPOOIEMBI
XMMHUYECKOI0 3arps3HEeHusi Ouocdepbl. DKOJOrMYeCKH Oe30IacHble CrocoObl BO3AECHCTBUS Ha
pa3IUYHBIC BU/IBI )KUBOTHBIX, PACTCHUH 1 MHKPOOPTaHU3MOB.

Tema 15. Xumuueckuii snemenm (3 uaca)

Crtpoenue u coctaB atoMa. COCTaBJI€HUE JIEKTPOHHBIX U ANEKTPOHHO-rpaduueckux hopmyi
ATOMOB XMMHYECKHX JJIEMEHTOB. BajleHTHOCTh U CTENEHb OKUCICHUS XMMHUYECKUX IIIEMEHTOB.
[lepuoanueckuii 3akoH. CpaBHUTENbHAs XapaKTEPUCTHKA XHUMHUYECKHUX OJJIEMEHTOB IO HX
MOJIOKEHUIO B MOPSAIKOBOM CUCTEME XMMUYECKUX 3JIEMEHTOB U CTPOCHHIO aTOMA.

Tema 16. Beurecmeo (9 uacos)

[TocrosinHast ABoraapo. BreruncneHne CTpYKTYpHBIX €IUHHI] B OMPEAeNIEHHOM KOJHYECTBE,
Macce win o0bEMe BemiecTBa. YpaBHeHue MeHneneeBa-Knaiinepona. CrnocoObl BeIpakeHUS
KOHIISHTPAIIMU PAcTBOPOB (MaccoBasi, MojsipHasi) [IpaBuio cMemeHusl pacTBOPOB, («IIPaBUIIO
kpecta»). Kpucrannoruaparsl.

Tema 17. Xumuueckue peaxuyuu (12 uacos)

['eHeTnyeckass CBsI3b MEXAY KiIaccaMd HEOPraHMYECKUX U OpPraHMYeCKHUX BEIECTB.
Tepmoxumuueckue ypaBHeHUs peakuuid. TernoBoi adekt peakuuu. 3akoH ['ecca. DHTaMBNUA
peaxuii. CKOpOCTh XUMHUYECKON peakuu. XuMudeckoe paBHoBecHue. KoHcranTa paBHOBecHs.
Peakuuu B pacTBopax anektponauToB. ['uaponus coseid, pH pactBopos.

Tema 18. Ilo3nanue u npumenenue eéeujecme (11 uacos)
Brrancienue Macchl Wi 00bEMa MPOTyKTa pEaKIiy M0 U3BECTHON Macce Wi 00bEMY
HCXOJISIIETO BEIIECTBA, COACPIKAIIETO TPUMECH.
Boeruucnenue maccel (00b€Ma) KOMIIOHEHTOB CMECH BEIIIECTB MOJTHOCTHIO MU YaCTHYHO
B3aUMO/ICHCTBYIOIINE c peareHToM.  OJIEKTPOJM3 pPAacIulaBOB |
pacTBOpOB coneit. CTepeoMeTpuIecKUe CXEMbI PEAKIIUN M PACUETHI 110 HHUM.

Tema 19. Ilpoekmnuasa paooma (12 yacos)
[Tpennaraercs Ast MPOEKTHOW pabOTHI CIEYIOIINE TEMBI (IPUMEPHBIE):
1. KauecTBeHHBIE PeaKIIUA Ha AMUHOKHCIIOTHI U OEIKH.



2. [IpuroroBnenue pacTBopa Oenka (SMIHOTO ans0ymuHa). Pa3aenenne 0eIKoB KypyuHOTO siIa
1o UX pacTBOpuMOCTH. JleHarypaius 6enkoB (oOpaTumMas U HeoOpaTumas).
3. CpaBHUTENBHBIN aHAU3 MTPOJYKTOB KHUCIOTHOTO M )ePMEHTATUBHOTO THAPOIIN3A U - U
noJincaxapuoB (Ha MpuMepe caxapo3bl U Kpaxmasna).
4. CneunpuaHOCTh NEHCTBUS (EPMEHTOB (aMuUIa3a).
5. Bnusinue Ha akTUBHOCTH ()€pPMEHTOB TemIiepaTypsl, pH, akTHBaTOpOB U HHTUOUTOPOB.
6. Boiaenenue pubOOHYKICOMPOTEUHOB U3 IPOMKIKEH.
7.KadecTBeHHOE Ompe/esieHre MPOAYKTOB FHIPOIN3a PUOOHYKICONPOTEHHOB.
8. Brblaenenue riamkoreHa U3 nNe4eHU KUBOTHBIX. COMOCTaBICHHE CTPYKTYPHI TTIUKOT€HA U
Kpaxmara.
9. PaszgeneHue yriieBoI0B METOJIOM TOHKOCIJIOMHOM Xpomarorpaduu.
10. T'upponu3 KUPOB MO IEHCTBUEM JIUIIA3HI.
11. BnusiHue KeT4U HA aKTUBHOCTD JIUMA3BL.
12. KauecTBeHHBIE peaKIIMH HA TOPMOHBI.
13. buorenHas kinaccuuKalys XUMHUECKUX dJIEMEHTOB. bHOJIOrnuecKky akTHBHBIE BEILIECTBA.
Buramuns!.
buonorudecku akTuBHBIC JOOABKU: TTpodaHaIUs WIH TT0JTb3a?
buonoruueckas poib BUTAMHHOB.
14. Buramun C u ero 3HaueHue.
15. MckyccTBeHHBIE JKUPBI — yrpo3a 3J0pPOBbIO.
16. Hcnonp3oBaHue APOXKIKEN B MUILEBOI MPOMBIIIIECHHOCTH.
17. UccnenoBanue pU3NKO-XUMUIECKIX CBOMCTB MOJIOKA Pa3HbIX IPOU3BOIUTENEH,
UMEIOIIUX YKOJIOTHYSCKUN cepTu(dHKar.
18. Mon B mpoayKTax MUTaHUS U BIUSHUE €T0 HAa OPTaHU3M YeIOBeKa.



KasiengapHo-remaTtudeckoe mJiaHupoBaHue BHEYPOUHOil nesaTebHOCTH 10 Xxumuu 10-11 kaace (2024-2025 yu. rox)

Ne

Ha3Banue pa3ienoB u TeM

KoanuyectBO
4acoB

Jara

Teo
pust

pax
THKA

10 xaxace

Tema 1

Pacuetrl o
XUMHUYECKUM
dopmymnam (10q)

1-2. OcHOBHBIE ITOHATHS U 3aKOHBI XUMHUH.

3. MaccoBas noist. Beraucienne MaccoBOM 101U
XUMHUUYECKOT'O JIEMEHTA B COEAUHEHNU.

4. BoiBoa xumMudecko (hopMyIibl BelecTBa o
MAacCOBBIM JOJSIM 3JIEMEHTOB.

5-6. OTHOCHUTEIBHAS TUIOTHOCTH T'a30B.
YcranoBiieHue npocTeiiei opMyIibl BeliecTsa 1o
MaCCOBBIM JOJISIM 3JIEMEHTOB.

7-8. BoiBo (hOpMyJBI BEIIECTBA 1O OTHOCUTEIBHOU
IJIOTHOCTH Ta30B U Macce (00beMy WIIH KOJUYECTBY)
MPOJIYKTOB CTrOPaHUS.

9-10. Pemrenne 3agannii EI'D

Tema 2

Brrancnenus mo
YpaBHEHUSAM
XHUMUYECKHX
peaxiuit (244)

11-12. Bwruucnenue macchl (KOJIMYECTBa, O0OBEMa)
BEIIECTBA IO M3BECTHOW Macce (KOJIHMYECTBY,
00BbEMY) OJIHOTO M3 BCTYNMBIIHUX B PEAKIUIO WIH
MOJTyYMBIIUXCS BEIIECTB.

13-14. TennoBoii a3 dexT peakuu. PacueTs! no
TEPMOXUMHUYECKAM YPaBHEHUSIM.

15-16. Beruncnenue macchl (KOJIM4eCTBa, 00beMa)
MIPOYKTA PEAKIINH, €CITU OJTHO U3 UCXOTHBIX BEIICCTB
JIAaHO B U30BITKE.

17-18. XuMudeckue cBOWCTBA yIIeBOJOPOIOB U
CHOCOOBI UX MOTyYEHUSI.




19-20. CxeMmsI mIpeBpalleHuii, OTpaskaromme
TEHETUYECKYIO CBSI3b MEX/y YIJIEBOJOPOAAMH.

21-22. Beruucnenue maccol (00beMa) poIyKTa
peakImy o U3BECTHOM Macce (00beMy) UCXOTHOTO
BEIIECTBA, COJICPIKAIIETO OMPEICIICHHYIO MacCOBYIO
JIOJIEO IIPUMECEM.

23-24. Beruucienue MacCoBO Wi 00bEMHOM 10U
BBIX0JIa MPOJIYKTa PEAKIIUU OT TEOPETHUECKU
BO3MOIKHOTO.

25-26. BpIYMCIIEHHE MPOIEHTHOIO COCTaBa CMECH
BEILIECTB, BCTYIUBIIINUX B PEAKIIMIO.

27-28. CxeMbl npeBpalleHnii, OTpaskKaroue
TCHETHYECKYIO CBSI3b MEXITY KJIacCaMH OPTraHUYECKHIX
COCTUHEHUH.

29-30. CocraBieHue CXeM MpeBpalleHuH,
OTPaKAMOIINUX TEHETHIECKYIO CBS3h MEXKY KIIacCaMHU
OpPraHUYECKUX COSAMHEHUN.

31-32. PemieHne sKCepuMeHTaIbHbIX 3a1a4.

33-34. PemieHre KOMOMHUPOBAHHBIX 3aj1au.

Tema 3 | Xumnuueckuit 35-36. Ludpossie natunku. OOIIME XapaKTEPUCTUKH.
HKCHEPUMEHT H
uuppoBbIe 37. JIP Nel. IIpueMsbl padoThl B XUMHUYeCKOii
naboparopuu JadopaTopuu.
(44) 38. JIP Ne2. Iludposas 1aGopaTopus 1Mo XUMHUH.

Tema 4 | Beenenue B| 39-40. buoxumus. Hcropus pa3BUTHS OHOXMMUHU.
onoxumuro (24) | Metoapl OMOXHUMHYECKUX HCCIIEIOBAaHUH.

Tema§ | Xumuueckuit 41. buoreHHsle AIeMEHTHl. broreoxuMmuueckuii
COCTaB KpPYTOBOPOT BEIIECTB B MPUPOJIE.

OpPraHUu3MOB U
o0l111ee TTOHATHE
00 oOMeHe
BEILIECTB U

42 . bBuonorn4ecKyu aKTUBHEIC COCAUHCHUS, UX POJIb B
KHU3HHU YCJIOBCKA, JKUBOTHBIX M paCTeHHfI.

43, IToHaTue o MeCTULIMAX U UX BUIAX.

44, JIP Ne3. KauecTBeHHbII aHAJIU3




SHEPruu B
JKUBOM TIPUPOJIE

OpPraHuYecKuX cOeIuHeHu

(41)
Tema 6 | benku. Pacniag u | 45. CtpoeHue u CTpyKTypa OenKoB.
OuocuHTe3 46. CBoiicTBa OEJIKOB. D YHKIMOHAJILHAS
0enkoB (8u) KIaccupuKanus GEIKOB.
47-48. Pactian 6€nKOB.
49-50. buocuHTe3 OEIKOB.
51. JIP Ne4. Binsinue TeMIepaTypbl Ha CBOMCTBA
0eJIKOB.
52. JIP Ne5. Bausinue usmenenusi pH Ha cBoiictBa
0esikoB. llBeTHBIE peakunu Ha OeJIKH.
Tema 7 | @epmentsl (64) | 53-54. Ctpoenue u cBoiicTBa epMeHTOB. MexaHu3M
NecTBUS (EpPMEHTOB.
55-56. [IpoMblIIIIIEHHOE MTOJIyY€HUE U PAKTUYECKOE
HCIOJIb30BaHUE (PEPMEHTOB.
57. JIP Ne6. TepMoJ1aouibHOCTDH (hepMEHTOB.
58. JIP Ne7. Biiusinme akTMBATOPOB U
HHTHOMTOPOB HA PaboTy pepMeHTOB
Tema 8 | ButamuHbl u 59-60. Butamunsl. cropust OTKPBITHSL.
HEKOTOphbIE Knaccudukanus.
JIpyTHe 61-62. PaznooOpasre OMOJOTHIECKH aKTHBHBIX
OMOJIOTUYECKH | COCJIMHEHUIA.
aKTHBHbIE 63-64. JIP Ne8. KauecTBeHHasi peakiusi Ha
COECTUHEHUS BUTAMHH A.
(8u) 65-66. JIP Ne9. Ko/imuecTBEHHOE ONpeaeIeHne
puTamuHa P B yae.
Tema 9 | Hyxiennossle 66-67. Cocras, cTpoeHue, (yHKIUN HYKJIEMHOBBIX
KHUCIIOTBI U UIX kucnot. buocunres [[HK u PHK.
o0meH (74) 68-69. 'eneTnueckas nHxkeHepus. MosekynsapHas

OUOTEXHOJIOT S,




70-72. JIP Nel0. BoigesieHue HyK/1€ONPOTEHHOB U3
APOKKeH.

11 kaacc
Tema 10 | YruneBonsl u ux | 1. Knaccudukanus yrneBonoB. @yHKINU YTIIEBOIOB.
obmeH (54)
2. O6men yrieBonoB. [1yTu pacraga moimcaxapuaos.
3. buocunTes yrineBoaos.
4. JIP Nel. LiBeTHbIe peakuuu HA KpaxmaJl.
5. JIP Ne2. KauecTBeHHbIe peaKIIHI0 HA MOHO- H
AUCAXAPUBI.
Tema 11 | Jlunuasl u ux 6. XapakTepucTHUKa M KiIacCU(pUKAIUS JTUITHIO0B.
oOMmeH (54) Crpykrypa ¥ pyHKIUM TMOHAOB. Pacman »upos.
7. Mexanu3m OMOCHHTE3a BBICIIUX KUPHBIX KUCIIOT.
buocuntes Tpurnuuepunon. Hapymenus B oomeHe
KHUPOB.
8. Bocku. Ctepouabl. ochonunuasl.
9. JIP Ne3. OnpenesieHue TeMnepaTypsbl
IUIABJICHNUS U 3aTBePIeBaHUA JKMPOB.
10. JIP Ne4. IMyJabrupoBaHue ;KUPOB.
Tema 12 | buonornuyeckoe | 11-12. Crpoenue nporonHoi ATdazbl 1 BeposSTHbIE
OKHCJIICHNE U MexaHu3Mbl cuHTe3a ATO.
cunte3 ATD
(24)
Tema 13 | T'opmonst m ux | 13-14. CrepougHble TOPMOHBI. MeXaHU3M JIEHCTBHS

posb B 0OMeHe
BemecTB (84)

CTCPOUIHBIX TOPMOHOB

15-16. [lenTuanabie ropMOHBL. MeXaHU3M OeHCTBUS
MENTUIHBIX TOPMOHOB. CaxapHbIil THa0ET U eTo
BUJIBI.

17-18. IIpoune ropMOHBI, X CTPYKTYpa U MEXAHU3M
nerictBus. [[pumeneHre ropMOHOB B MEIMITMHE U
CEJIBCKOM XO3SIUCTBE.




19. JIP Ne5. KauecTBeHHbIe peaKIMH HA HHCYJIUH.

20. JIP Ne6. Peakuusi apeHaJIHHA € XJOPHBIM
JKeJIe30M U HOAOM.

Tema 14 | BzaumocBsizp u | 21-22. O0mue npencTaBieHus O B3AUMOCBSI3U
perynsnus oOMeHa BEIIeCTB B KIIETKE.
oOmeHa 23-24. [IpobGaeMbl XUMHUYECKOTO 3arps3HEHUS
BEILECTB. orochepsl. DKOIOTHYECKH OE30TacHBIE CIIOCOOBI
ITpoGembl BO3/ICVICTBUSA HA KUBBIE OPTAHNU3MBI.
OMOXMMHYECKON
9KO0JIOTHH (44)
Tema 15 | Xumuueckuit 25-26. CtpoeHne W COCTaB aroma. BalleHTHOCTH U
a1eMeHT (34) CTENIEHb OKUCIICHUSI XUMUYECKUX DJIEMEHTOB.
Ilepuoanuecknii 3aK0H.
27. CocTaBiieHHE 3JIEKTPOHHBIX U
ANEKTPOHHOTpapUUecKux GopMys aTOMOB
XUMHUYECKHUX DJIEMEHTOB.
Tema 16 | BemectBo (94) | 28-29. [locTossiHHas ABorazpo. Beruncienue
CTPYKTYPHBIX SIHHHUIL B OTPEACIEHHOM KOJTMYECTBE,
Macce Wi o0bEMe BelecTna.
30-31. Ypauenue MenneneeBa-Knaiinepona.
Kpucrannoruapatsi.
32-33. CnocoObl  BBIp@KEHHS]  KOHIIEHTpAIMH
pacTBOPOB (MaccoBasi, MOJISIpHAs )
34. [IpaBuio cMelIeHust paCTBOPOB, («IIPABUIIO
KpecTay).
35. JIP Ne7. IlepechlilieHHbIe PACTBOPbI
36. JIP Ne8. Onpenesienue KOHUEHTPALMH COJISTHOI
KHCJI0ThI KOHTYKTOMETPUYECKHUM TUTPOBAHUEM
Tema 17 | Xumunueckue 37-38. I'eneTnyeckas CBsA3b MEX]y KJIacCCaMU

HCOPraHNYCCKUX U OPraHN4YCCKUX BEIICCTB.




peaxuuu (124)

39. TepmoxuMuiecKre ypaBHEHUsI peaKLuil.
TennoBoii a3 ekt peakuuu.

40. JIP Ne9. Onpenesienue TenjoBoro 3¢ dexra
pacTBOpeHHs BelIECTB B BOjIe

41. CkopocTh XMMHUYECKON peakiuu. XUMHUECKOE
paBHOBECHE.

42. JIP Nel0. DxkcnepuMeHTaIbHOE oNpeaeieHue
CKOPOCTH XMMHMYECKOH peaKuu.

43. Peakuuu B pacTBOpax 3JIEKTPOJIUTOB.

44. JIP Nell. Onpenesnienue
3JIEKTPONPOBOAHOCTH CHUJIbHBIX M CJIa0bIX
3JIEKTPOJIUTOB.

45-46. I'maponus coineit, pH pacTBopoB.

47. JIP Nel12. Onpenenienue pH pacTBopoB coJieit

48. JIP Nel3. BausiHue TeMnepatypbl Ha cTeneHb
THAPOJIN3a aleTaTa HATpus

Tema 18

Ilo3nanue n
IIPUMEHEHUE

Beniects (114)

49-50. Beruucienue Maccol WM 00bEMa MPOIyKTa
pEaKIuy M0 U3BECTHON Macce WiIn 00bEMY
HCXO/IAIIETO BEIIECTBA, COIEPIKAILEro MPUMECH.

51-52. Beruncnenue macchbl (00b€Ma) KOMIIOHEHTOB
CMECH BEIIECTB TOJHOCTHIO HITH YaCTUIHO
B3aMMO/ICHCTBYIOIINE C PEareHTOM.

53-54. DneKkTpoau3 paciiiaBoB U PaCTBOPOB COJICH.

55-56. CtepeoMeTprUyecKre CXEMbl PEaKIIUi 1
pacYETHI IO HUM.

57-60. Pewenue 3ananuii EI'D

Tema 19

IIpoekTHas
pabota (124)

60-66. JTarmsl HCCIIeJOBaHU. IToaroroBka
MIPOEKTHBIX padoT.

66-72. 3amuTa MPOEKTHBIX paboOT




