


IHosicHUTEeNLHAA 3AIHCKA

Ilenesasn ayoumopusn
Yuammecs 10 u 11 knaccoB 001eodpa3oBaTeNbHbBIX HIKOJ, KOTOpble 000pynoBaHb! « Toukoi
Pocra».

ey npozpammot

O3HaKOMHUTH yHaIuxcs ¢ OMOXMMHUEH KaKk HayKOH 3KCIIEPUMEHTAIbHOM, coueTaromeil B cede
OPTaHUYECKYI0 XUMHUIO U Omonoruto. Takke HaHHBIH Kypc MOMOXKET CHOpMHpPOBATH HABBIKU
caMmocTosiTeNbHONH padoThl ¢ LUGPOBBIMU JAaTUYMKAMH, MPOBEACHUS HM3MEpeHUH u obpaboTku
NOJIYYE€HHBIX N3MepeHUH. Pa3BUTh MO3HABATEIBHBIN HHTEPEC M METANPEIMETHBIE KOMITIETEHIINN
o0yHarImuxcs 4epe3 MPakTUIECKYIO AeSITeIbHOCTD, PACIIHPUTh, YIIyOUTh U 0000IHUTH 3HAHUS
O CTPOEHHH, CBOMCTBAaX M (PYHKIHSIX OHOMOINEKYJI, ChOPMHUPOBATh YCTOWYHMBBIN HHTEPEC K MPO-
(eccrnoHaANBHON NEesITeNbHOCTH B 00JIACTH €CTECTBEHHBIX HayK.

Cpoku peanuszayuu
IIporpamma paccunrana Ha 2 ropa oOyueHus. [lepuognyHOCTD 3aHATHIA: 2 Haca B HEAEIIO,
Bcero 136 yacos (10 kmacc — 68 yacos, 11 kimacc — 68 yacos).

Dopmvl u Memoosl 00yyeHUs
Y4uTenb pacnpenenseT yuamnuxcsi B yueOHYIO IPyIIy MOCTOSHHOTO COCTaBa.

Ilnanupyemblie pe3yabTaTbl OCBOEHHsI Y4eOHOro mnpeaMeTa XHMHMH € ONHCAHHEM
YHHBEPCAJBbHBIX Y4eOHbIX JeHCTBHH, JOCTHIAeMbIX 00Y4YAIOHMHCS

Juunocmmusie pe3yromamst:
Obyuaiowuiicss ROTYYUmM 603MOACHOCHIL Ot hopmuposaniis ciedyrowux nuunocmuvix YVJi:
- OTIpenieTIeHne MOTHBALMY U3y4YeHHsI yueOHOro MaTepuana,;
- OLICHUBAHUE yCBaNBaEMOro yueOHOro MaTeprana, HCXOs U3 COLMAIBHBIX U IMYHOCTHBIX
LIEHHOCTEH,
- IOBBILIEHUE CBOETO 00PA30BATENBHOIO YPOBHS M YPOBHS TOTOBHOCTU K M3yYEHHIO OCHOBHBIX
UCTOPUYECKHUX COOBITHH, CBSI3aHHBIX C ICTOPUEH Pa3BUTHA XUMUHU 1 O0IIECTBA,
- 3HaHHUE MPABHJI IIOBEACHHUS B UPE3BBIYAMHBIX CHTYALIUAX;
- OLICHUBAHUE COLMATBHON 3HAYMMOCTH MPOQEeCCril, CBSI3aHHBIX C XUMHUEH,
- BJIaJICHUE MTPaBIJIaMH O€30MacHOr0 OOpaIeHNsI C XUMHYECKIMHE BEIIECTBAMH U 000pY-
JOBaHUEM, TIPOSIBIICHHE SKOJIOTUIECKON KYJIBTYPHI.

Memanpeomemmsie pe3yibmamol:
Pecyniamugnsie
Obyuaiowuiicss ROTYYUM 603MOACHOCHIL OISl POPMUPOBAHUSL CIEOYIOUSUX PEYTAMUEHBIX
yvi
- LIeJIeTIoNIaraHue, BKIIFOYast MIOCTAHOBKY HOBBIX IIeJiel, mpeoOpa3oBaHue MPaKTHUECKON 3a1a49H B
NO3HABATENbHYIO, CAMOCTOSTENIbHBIN aHAJN3 YCJIOBUI TOCTHIKEHUS LIEJIH HA OCHOBE YU&Ta
BBIJICJIEHHBIX YUUTENIEM OPUEHTHPOB EHCTBUS B HOBOM yueOHOM MaTepuale;
- IJTAHUPOBAHUE MyTH TOCTIKEHHS LIeNeH;,
- yCTaHABJIMBAHUE LIEJIEBBIX TPUOPUTETOB, BBIICICHNE ATbTEPHATUBHBIX CIIOCOOOB JOCTHIKEHUS
1enu 1 BbIOop Hauboee 3¢ HeKTHBHOTO Crocoda;
- YMEHHE CaMOCTOSITETIbHO KOHTPOJIMPOBATH CBOE BPEMSI U YIIPABJISATD UM,
- YMEHUE IPUHIMATh PELICHUS B IPOOIEMHON CUTYAIIHH;
- MIOCTAHOBKA yueOHOM 3a1a4M, COCTAaBJIEHHUE IIJIaHA U MTOCIEN0BATEIbHOCTH NeHCTBUI,
- opraHuzanus pabodyero Mecta npy BEIMTOJHEHHH XUMHUYECKOTO SKCIIEPHMEHTA;
- IPOTHO3UPOBAHHE PE3YJIbTaTa YCBOCHUs, OLICHHBAHIE YCBOEHHOIO MaTepHala, OLIEHKa Ka-
4eCTBa M YPOBHsI YCBOCHUS, KOPPEKLIUS B IUIAH U CIIOCO0 AeHCTBUS PU HEOOXOTUMOCTH.



Ilo3nasamenshsle
Obyuaiowuiicss ROTYYUM 603MOACHOCHIL OISl YOPMUPOBANUSL CIEOYIOUIUX NOZHABAMETLHBIX
VVi:
- TIOVCK U BbIJENIeHHe HHPOPMALINY;
- aHAJIM3 YCJIOBUH U TpeOOBaHUH 3a/1a4H, BHIOOP, COMOCTaBIeHHE U 0OOCHOBaHKE CcrIocoba
peLIeHus 3a1a4H,
- BbIOOp Hanbosnee 3(pPeKTUBHBIX CIIOCOOOB PELICHHUS 3a/1a4H B 3aBHCUMOCTH OT KOHKPETHBIX
YCIJIOBHIA,
- BBIZIBIDKEHHE 1 OOOCHOBAHUE THIIOTE3bI, BEIOOP Crtocoda €€ MpOBEpKH;
- CAMOCTOSITEJIbHOE CO3/IaHUE ANITOPUTMA AESITEIbHOCTH MPU PELIEHUN POoOIeM TBOPUYECKOTO
TIOUCKOBOTO XapaKkTepa;
- YMEHUS XapaKTePH30BaTh BEIIECTBA 10 COCTABY, CTPOSHUIO U CBOHCTBAM;
- ONHCHIBAHNE CBOWCTB TBEP/BIX, JKUAKHX, Fa3000pa3HbIX BEIIECTB, BbIIEICHUE HX CyIIe-
CTBEHHBIX TIPU3HAKOB,
- n300pakeHNe COCTaBa MPOCTEHINNX BELIECTB C IIOMOLIBIO XUMHUYECKUX (POPMYJI U CYLITHOCTH
XUMHYECKHX PEAKLUH ¢ MOMOIIBI0 XIMUYECKUX YPABHEHUIL,
-POBEZICHNE HAOIOIEHUI U ONTMCaHUEe IPU3HAKOB M YCIOBUH TEUEHHSI XUMHUYECKIX PEaKLUH,
BBIMOJIHEHHE XIMUYECKOTO SKCIIEPHMEHTA, BBIBOABI HA OCHOBE aHAIN3a HAOMIOACHNH 32
SKCIIEPUMEHTOM, PELIeHHE 3a7a4, MOTyuYeHHe XUMUIeCKOH HHPOPMAaLIUU U3 Pa3InIHBIX
HUCTOYHHUKOB,
- YMEHHE OPraHN30BbIBATH UCCIIEAOBAHUE C IIEJIBIO IPOBEPKHU TUIIOTES;
- YMEHHE J1e1aTh YMO3AKIIOUeHUs! (MHIYKTHBHOE U MO aHAJIOTHUH) U BBIBOJIBL,
- yMeHHe 0ObEKTHBHO OIIEHUBATh MHPOPMALIHIO O BEIECTBAX U XUMHUYECKUX MPOLECcax,
KPUTHYECKH OTHOCHUTBCS K TIICEBIOHAYYHON MH(OPMALHHL.

Kommynuxamuensie
Obyuaiowuiicss ROIYYUm 603MOACHOCHIL OISl QOPMUPOBAHUSL CIEOYIOUUX KOMMYHUKAMUGHBIX
VVi:
- TIOJTHOE ¥ TOYHOE BhIPAKEHUE CBOMX MBICJIEH B COOTBETCTBHH C 3a/1a4aMU U YCIOBUSIMHU
KOMMY HUKALHH;
- a[ICKBATHOE MCIIOJIb30BAHNE PEUYEBBIX CPEACTB AJISI AUCKYCCHU U apTyMEHTALUH CBOEH
MO3ULIMH, YMEHHE TPEICTABIATh KOHKPETHOE COAePIKaHue ¢ COOOIIEHNEM ero B MUCbMEHHOH U
yCTHOM (opMe, onpeneneHne Croco00B B3aMMOIEHCTBHSI, COTPYIHUYECTBO B ITOMCKE U cOOpe
uHpOopMaLuy,
- ompesesieHne CrocoO0B B3aMMOIEHCTBHSA, COTPYAHUIECTBO B ITOUCKE U cOOpe nHpOpMaIuy,
y4acTHe B IUAJIOre, MIIAHUPOBAHUE OOIINX CIOCOO0B padOThI, MPOSIBICHUE YBAKUTEILHOTO
OTHOILIEHHS K APYTUM 00ydaeMBbIM;
- ONHMCaHUE CONEPIKAHMSI BBIOIHAEMBIX TEHCTBHIA C LIETBIO OPUEHTHPOBKH ITPEIMETHO-
NPAaKTUYECKOHN NEeSTETbHOCTH,
- YMEHUS YYUTHIBATH Pa3HbIE MHEHUS M CTPEMHUTBCS K KOOPIMHALIMH PA3JIMYHbIX TO3ULIUH B
COTPYIHUYECTBE,
- (hopMyTpOBaTh COOCTBEHHOE MHEHHE U TIO3HLIUIO, APTYMEHTHPOBATh U KOOPIAUHHPOBATH €€ C
MO3ULIMSMH MAPTHEPOB B COTPYAHUYECTBE MPH BBIPAOOTKE OOIIEro peImeHusi B COBMECTHON
TesTeTbHOCTH,
- OCYIIECTBJIATh B3AaUMHBIN KOHTPOJIb U OKa3bIBATh B COTPYAHUYECTBE HEOOXOIUMYIO B3a-
HUMOIIOMOIIb;
- IJTAHUPOBATH 001IHe CrIOCOOBI PadOThI;, OCYIIECTBIISITh KOHTPOJIb, KOPPEKLIHIO, OLIEHKY
IelCTBUI mapTHEPA, YMETh yOeXKIaTh,
- HCTIOJIb30BATh a/IE€KBATHBIC SI3bIKOBBIE CPEICTBA Il OTOOPAKEHUS] CBOMX YyBCTB, MBICIIEH,
MOTHBOB M NIOTpEeOHOCTEH; 0TOOpakaTh B peun (onucaHue, OObsICHEHNE) CONepIKaHue
COBEpIIAEMBIX AEHCTBUH Kak B (popMe rpOMKOI COLMATM3UPOBAHHON peun, Tak U B (popme
BHYTPEHHEN peuy;



- pa3BUBAaTb KOMMYHHMKAaTUBHYK) KOMIIETEHTHOCTb, HCIIOJIB3Ysl CPEACTBA YCTHOM U MUCbMEHHOU
KOMMYHHKAIMH TIPU paboTe ¢ TeKCTaMu y4eOHMKA B AOMIOJHUTEIbHON JINTePaTypoii,
CIPaBOYHBIMH TAOJULIAMH, TIPOSIBJIATE TOTOBHOCTD K YBRKEHUIO MHOH TOUKH 3PEHUS TIPH
00CYKIIEHUH Pe3YJIbTATOB BBITIOJHEHHONW PabOTHL

Ilpeomemubie pe3yiomant
Obyuarowguiicst Hayyumcsi:
- IPUMEHSATh OCHOBHBIE METO/IbI TO3HAHMS: HAOIOICHNE, U3MEPEHNUE, SKCIIEPUMEHT;
- XapaKTepHU30BaTh TEPMUHBI U TMOHSTHS, OOBSICHATD B3aUMOCBSI3b MEXKIY HUMH,
- 000CHOBBIBATH CHCTEMY B3[JIIIOB HA JKUBYIO MPUPOLY, IPUMEHSISI OMOJIOrHYECKUE TEOPHUH,
YUEHHsI, 3aKOHBI, 3aKOHOMEPHOCTH, IOHUMATh IPAHULBI UX IPUMEHHMOCTH,
- KJTacCU(PUIIUPOBATH OCHOBHBIE OMOIOTHUECKNE MAKPOMOJIEKYJIBL,
- ONHChIBaTh PYHKIMU OEJIKOB, HYKJIEHHOBBIX KUCIIOT, YIJIEBOJAOB U JIUITU/IOB,
- YCTaHABJIUBATH CBSI3b CTPOEHUS M (PYHKIIMIA OCHOBHBIX OMOJIOTMYECKHX MAKPOMOJIEKYJI, HX
POJIb B IpoLIeccax KJIETOYHOTO MeTabonnu3ma,
- OOBSICHITH 3HAYEHNE MUKPO-, MAKPO- U YJIBTPAMUKPO3JIEMEHTOB B KJIIETKE;
- IOHUMATh CYITHOCTh OMOCHHTE3a OeIKOB, MeXaHu3Ma aelcTBus pepmeHToB, duocuntesa JJHK
u PHK, pacnana OenkoB, OnocuHTe3a 1 0OMeHa yriieBOAOB, OMOCHHTE3a U OOMEHA JINTTHUIOB,
OuoNorn4eckoro okucieHus u cuaresa AT®, MmexaHn3ma AeiCTBUS CTEPOUAHBIX TOPMOHOB,;
- pemarthb 3a7a4u Ha onpeneseHue nocienosarenbHocty Hykieornaos JIHK n uPHK (MPHK),
anTukopoHoB TPHK, mocnenoBaTenbHOCTH aMUHOKHCIIOT B MOJIEKYJIe OeJIKa, TPUMEHsIsl 3HAHUS
0 PeaKIMsAX MATPUIHOTI'O CHUHTE3a, FTeHETUYECKOM KOIe, IPUHLIIE KOMIUIEMEHTAPHOCTH;
- IIeNIaTh BBIBOJBI 00 U3MEHEHUSIX, KOTOPBIE MPOU30MIYT B MPOLECCAX MATPUYHOTO CHHTE3A B
Cly4dae U3MEHEHUs MOCJIeI0BaTeNbHOCTH HyKJIeoTunos JJHK;
- 000CHOBBIBATH B3aUMOCBSI3b IIJIACTUYECKOTO M HSHEPTETHUECKOTr0 0OMEHOB; CPaBHUBATH
MPOIECCHI TUIACTHYECKOTO U SHEPTeTHUECKOr0 OOMEHOB, MPOUCXOASIINX B KIETKAX JKUBBIX
OpPTaHU3MOB;
- XapaKTepru30BaTh METOAbI OMOXUMHUYECKUX UCCIIETOBAHHUIA,
- IPOBOIIUTH YUEOHO-HCCIIEOBATEIBCKYIO IeATENbHOCTD. BBIIBUTATh TUIOTE3bI, TUIAHUPOBATH
paboty, oTOupath u peodpa3oBbIBATH HEOOXOMUMYIO HH(POPMAIIUIO, TTPOBOIUTD
SKCIIEPUMEHTBI, HHTEPIPETHPOBATD PE3YJIbTATHI, IEATh BBIBOJIbI HA OCHOBE MOJIYYEHHBIX
PE3yJIbTATOB;

Obyuaiowuiicst ROTYYUM 603MONACHOCHIL HAYYUNBCSL

- BBIIBUTaTh U NIPOBEPSITh SKCIIEPUMEHTAIBHO TUIIOTE3bl O XUMUYECKUX CBOMCTBAxX BELIECTB Ha
OCHOBE HX COCTaBa M CTPOSHMsI, X CIIOCOOHOCTH BCTYIATh B XUMHYECKHE PEAKIIIH, O XapaKTepe
U MPOAYKTAaX Pa3UYHbIX X UMUUECKUX PEaKLIUH;

- XapaKTepu30BaTh BELIECTBA [0 COCTaBY, CTPOEHUIO U CBOWCTBAM, YCTAHABIMBATH NPUINHHO-
CJIEZICTBEHHbIE CBSI3U MEXAY NaHHBIMU XapaKTEepPUCTUKAMH BELLECTBA,

- BBIJIBUTaTh U NIPOBEPSITH SKCIIEPUMEHTANIBHO FUIIOTE3bI O PE3YJIbTaTax BO3AEHCTBUS pa3InIHbIX
(bakTOpPOB HA M3MEHEHUE CKOPOCTH XUMHUYECKOH PEaKIIHH;

- ICIIOJIb30BATh MPUOOPETEHHBIE KIIFOYEBbIE KOMITIETEHIIUN PH BBITOJHEHUN TIPOEKTOB U
yueOHO-HMCCIIeI0BATENbCKHX 33144 110 U3YUYEHUIO CBOWCTB, CIIOCOOOB MOJTyUEHUs U pac-
MO3HABaHUS BELIECTB;

- 0OBEKTHUBHO OLIEHMBATh HHPOPMALIMIO O BEIIECTBAX U XUMHUECKUX IMPOIIeCccax;

- OCO3HaBaTh 3HaUE€HNE TEOPETUUECKUX 3HAHUM 1O XUMUHU ISl TPAKTUUECKOHN AeATeIbHOCTU
YeJI0BeKa,;

- CO3/1aBaTh MOMEIN U CXEMBI JJISl PEIICHUS YIeOHBIX 1 MO3HABATENbHBIX 33/1a4; TOHIMATh
HEOOXOIUMOCTD COOJIFOACHUS TIPEATIMCAHIH, TPEIaraéMbIX B MHCTPYKLIUSAX 110 UCTIOIb30BAHUIO
JIeKapcTB U Ap.



CoaepxaHue nporpammbl

Tema 1. Pacuemst no xumudeckum popmyiam. (10 uacos)

OCHOBHBIEC TIOHATHUSL U 3aKOHBI XUMHH. BelecTBo, XUMUYECKUH 3JIEMEHT, aTOM, MOJIEKyJIa.
3aKOH COXPaHEHHsI MaCcChl BELIECTB, 3aKOH MOCTOSTHCTBA COCTaBa, 3aKOH ABoraapo. Kommuectso
BEIIeCTBa, MOJIb, MOJISIpHAsl Macca, MOJIAPHBIA 0oObeM ra3oB. MaccoBasi nons. Beraucnenue
MacCOBOW JOJMM XHUMHYECKOTO 3JIEMEHTAa B COCOUHEHHU. BBIBOA XMMHYECKOH (hopMyIibl
BEIECTBA MO MACCOBBIM JIOJISIM 3JeMEHTOB. OTHOCHTENbHAS MJIOTHOCTh I'a30B. Y CTAHOBJICHHE
npocreiimel (GopMysbl BellecTBA IO MAaCCOBBIM JIOJIIM 3JIEMEHTOB C HCIOJb30BAHUEM
abCONMIOTHOH W OTHOCHUTENbHOW IUIOTHOCTH BellecTBa. BbiBox QopMynbl BemecrBa IO
OTHOCHTEJIbHOM TUIOTHOCTHU T'a30B U Macce (00beMy MM KOJIMYECTBY) IPOAYKTOB CTOPAHUS.

Tema 2. Boiuuciienus no ypasHeHusM Xumudeckux peaxyuil (24 vaca)

XUMHUECKUE peakuy. Y paBHEHUs XUMUUECKUX peakinii. Berancnenne Macchl (KOIMYeCTBa,
o0beMa) BellecTBa MO H3BECTHOH Macce (KONMM4YecTBy, OOBEMY)OAHOTO W3 BCTYNUBLIMX B
pPEeaKUMI0 WM TOJNYYMBIIUXCS BelecTB. TerioBoil sddext peakumu. TepMoXuMUUecKne
ypaBHeHHsI peakumii. Pacuersl TeruoBoro 3dpdexra peakuuu 1o JaHHBIM O KOJHYECTBE (Macce,
00BEMYy) OJHOrO M3 YYaCTBYIOIIMX B PEAKLUU BEIIECTB M KOJIUYECTBY BBIAESISIOLICHCS WU
MOTJIOIIAKOINEHCST TEeIIOThL. Bbruucienne maccel (KonndecTBa, oObeMa) MPOAYKTa PEaKIHH,
€CJIM OJJHO M3 MCXOMHBIX BEIIECTB AAHO B M30bITKE. XMMHUYECKHE CBOICTBA YIJIEBOIOPOIOB U
cnocoOpl ux monydeHust. Cxembl NMpeBpalleHuil, OTPaKarOIINe T'€HETHYECKYI0 CBS3b MEXKIY
yII€BOAOPOAAMU: OTKPBITHIE, 3aKPbIThIE CMEIIaHHbIe. Brruncnenne maccel (00beMa) MpoOayKTa
peaxkiuu mo U3BeCTHOH macce (00beMy) MCXOTHOTO BEILIECTBA, COAEPIKAIIErO ONMpPESTICHHYIO
MacCOBYIO JIOJIF0 mpumMeceil. Beraucienne maccoBoil uian 0Ob€MHOH AONM BBIXOZA MPOAYKTA
peaxkuuu OT TeOPeTUYEeCKH BO3MOXKHOTrO. BhIuncieHne MpOLIEHTHOrO COCTaBa CMECH BELLIECTB,
BCTYNMUBIINUX B peakuuto. CXxembl MpeBpalleHull, OTpa)karollle IeHETUYECKYIO CBSI3b MEXIY
KJIacCaMH OPraHMYECKUX COENUHEHMH (COCTaBUTh YPAaBHEHMsI COOTBETCTBYIOIIUX PEAKLIHi)
IIpakTuKyM: cOCTaBJI€HHE CXE€M IMpeBpallleHUul, OTPAKAIOLIUX TIE€HETHUYECKYIO CBS3b MEXKAY
KJIacCaMH OPTaHUYECKHIX COeNMHEHUH. Pemene KoOMOMHNPOBaHHBIX 3a7ad.

Tema 3. Xumuueckuil 3kcnepumenm u yugposie 1adopamopuu (4 waca)
Hugposbie matunku. OOmue xapaktepuctuku. Puzmueckue 3¢(EKThl, HUCHOIb3yEeMbIE B
paboTe maTYUKOB.

Tema 4. Beeoenue 6 buoxumuro (2 waca)

bruoxumuss — Hayka O KaueCTBEHHOM COCTaBe, KOJUYECTBEHHOM COIEpKaHHM M Ipeodpa-
30BaHUSX B MPOLIECCE JKU3HEACATENIbHOCTH COeNMHEHHH, 00pa3yoInX KUBYI0 MaTteputo. Hcro-
pust pa3BuTHsi OMOXUMHUH. POJIb OTEUECTBEHHBIX YUEHBIX B Pa3sBUTUH OMOXMMHH. B3aumocBs3b
OMOXMMHUH C MOJIEKYJISIpHON Ononorueit, Onodpusnkoll 1 OMOOPraHMUYECKOH XUMHEH. 3HaUCHHE
OMOXMMUH JJIs1 Pa3BUTHS OMOJIOTMH, MEIULIMHBI, OMOTEXHOJIOTHH, CEIbCKOTO XO35HCTBA, FeHe-
THUKH U 3KOJIOTHH. MeToabpl OMOXUMHUYECKUX HCCIEOBAHUN U UX XapakTepucTuka. Mcmnonb3osa-
HHUE COBPEMEHHBIX CKOPOCTHBIX U aBTOMATH3HPOBAHHBIX (PU3UKO-XUMHUECKUX METOZOB aHAIIN32
it OMOXMMHUYECKUX Liennel. Buoxumudeckie MeToibl MOHUTOPUHTA OKPYSKAIOLIEH CPeabl.

Tema 5. Xumuueckuit cocmas opzanu3mos u oduiee nousamue 06 obmene eujecmes u
IHepzuu 6 HcUueoil npupooe (4 uaca)

[TonsiTve O riIaBHBIX OMOTEHHBIX 3JIeMEHTax. Makpo- U MUKPO3JEMEHThl. 3aKOHOMEPHOCTH
pacrpOCTpaHEeHUs1 3JIEMEHTOB B kHMBOH mpupoxe. lloTpeOHOCTP OpPraHM3MOB B XUMHYECKHX
3JIeMEHTaX. BHOreoOXMMHUYEeCKHii KPyroBOPOT BEINECTB B MPHPOJE — OCHOBA COXPAHEHHs paB-
HoBecusi Ouocdepsl. MacmTadbl 0OMeHa BelecTB B kuBOH npupope. Ilnactudeckue u sHepre-
TUYECKHE BellecTBa. BHOJIOrnyeckn aKTUBHBIE COCOUHEHUS, UX POJIb B JKM3HHU YENIOBEKA, JKHU-
BOTHBIX U pacTeHui. [IoHATHE O mecTUIHAAX 1 UX BUIAX.



Tema 6. beaxu. Pacnao u 6uocunmes deikoe (8 uacos)
Ponb 6enkoB B mocTpoeHn: U (PYHKLIMOHUPOBAHUH JKUBBIX cucTeM. IIoHATHE O IpoTeoMe U
POTEOMHKE. AMHHOKUCIIOTHBIHN cocTaB OenkoB. IIoHATHE O MPOTENHOTEHHBIX AMHUHOKHUCIIOTAX.
Criocob cBsi3u aMHHOKHUCIOT B OenkoBoii Mosekyie. [lenruasl. [IpuponHeie nentuasl (ryTaTH-
OH, Ba30MpPECCHH, SHKe(ATUHBI, SHIOPPUHBI U Ap.), X PU3NOJOTHIECKOE 3HAYCHHUE 1 UC-
MOJIb30BAHME B KAUECTBE MEIMLIMHCKUX MPEnapaToB. XUMHUYECKUI CHHTE3 MENTHIOB 3a1aHHOTO
CTPOEHUS 1 BO3MOKHOCTH MX npuMeHeHus1. CTpykTypa 0enkoBbIx MoJieky. [lepsuuHast
cTpykTypa 6enxoB. [IpHHIIUIIBI 1 METOIBI OTIPEENIeHUS IEPBUYHON CTPYKTYPHI Oenka. Bropud-
Hasl ¥ HAABTOPUYHAS CTPYKTYpbI OenkoB. [lonsaTue 00 - 1 B-koH(POpMALHSIX TOTUTIETITHIHON
uenu (padotsr JI. [Tonunra). [lapameTpsl a-crivpanu noiunenTuaHol nenu. CBsi3b MEPBUYHON U
BTOPUYHOMN CTPYKTYp OeskoBOi Mojiekybl. Knaccudukanus OeKOB Mo 3JIeMeHTaM BTOPUIHOM
CTPYKTYpbI. JIOMEHHBII MPUHLINI CTPYKTYPHOU opraHu3anyn 0enkoB. [IoHSATHE O CTPYKTYPHBIX
U (PyHKIIMOHANBHBIX TOMEHaX (Ha MpUMepe NMMYHOTIIOOYINHOB U KaTATUTHYECKH aKTHBHBIX
oenkoB). Tperuunas ctpykrypa 6enkoB. Tumnsl cBsizei, 0OecrneunBarOIINX OAAESPKAHIE
TPETUYHOHN CTPYKTYpPHI. JJMHAMHYHOCTD TPETUYHOH CTPYKTYphI OenKkoB. CamMOoOpraHu3aLus Tpe-
TUYHOH CTPYKTYpPBI OEIKOBOH MOJIEKYJIBI U POJIb CieU(PUIeCKHX OENIKOB-IIAePOHOB B 3TOM
nporecce. [IpenckazaHue NpoCTPaHCTBEHHOTO CTPOSHUsI OEITKOB UCXOAS U3 UX MEePBHYHON
CTPYKTypbl. UeTBepTHUHas CTpyKTypa OenkoB. KOHKpeTHbIe IpuMephbl Y4eTBEPTHYHON CTPYKTY-
pbI OenKkoB (TeMOTJIO0NH, JTAaKTaT-IeruAPOreHasa, karaitasa u ap.). HomeHnknarypa u kiaccu-
¢ukamms 6enkoB. PyHKIMOHANBHAS KiaccupuKanms OEIKOB M XapaKTePUCTUKA OTAEIbHBIX
TPYIIT CTPYKTYPHBIX, COKPATUTEIBHBIX, 3AIIUTHBIX, TOKCHYECKHUX, PELIETITOPHBIX U PETyJISATOP-
HBIX. benku (MeTaioTHOHEHBI, TEMOTJIOOWH U 1Ip. ).

Pacnag 6enkoB. @epMeHTHI, OCyIeCTBIsIFOITNE pacnan OenkoB. [IpoTeacoMbl — KOMILIEKCHI
POTEONUTHUECKUX (epMeHTOB. MakopHble O€NKH KpPOBH KaK HCTOYHUKU OHOJIOTHYECKH
aKTUBHBIX NENTHAOB. MeTabonn3mM aMHHOKUCIOT. KOHeuHble MpOnyKThI pacnanga OeJIKoB U MyTH
CBSI3bIBaHUSI aMMHaka B opranmsme. Ilytu HoBooOpasoBanus aMuHOKHCIOT. [lepBUdHbIE U BTO-
pPUYHBIE AMUHOKHCJIOTHL. 3aMEHHUMBIE U HE3aMEHUMbIE aMHHOKUCIIOTHI. buocnnTes Genxos. Ma-
TpUYHAst cxeMa OMOCHHTE3a OeNKOB. AKTUBUPOBAHHE aMUHOKUCIOT (CuHTe3 aMuHoauni-TPHK).
Ctpoenne pubocom. CocTaB NPOKAPHOTHYECKHX U 3SyKapuotudeckux pudocom. Ilommpu-
O6ocoMbl. DTanbl TpaHCISUUK (MHULMALWS, 3JIOHTalMs, TePMHUHALMS) U ux perymiuusa. Kon
6enxoBoro cuHTe3a. OcOOEHHOCTH reHETHYECKOrO KOa MUTOXOHAPHUI U XJIOPOILIACTOB.

Jlabopamopnwiit pabomsi

1.0Onpenenenue cpenbl paCTBOPOB AMUHOKHCIIOT.
2.0npeneneHne U303JEKTPUUECKON TOUKH JKeJaTHHBI.
3.0mnpeneneHue TeMnepaTypbl MJIABJIEHUS] aMUHOKUCIIOT.
4 BrustHIE TeMIIepaTypbl Ha CBOHCTBA OEITKOB.
5.Bnusaue m3menenus: pH Ha cBoiicTBa OenkoB.

6 L{BeTHbIE peakny Ha OSNKH.

Tema 7. @epmenmut (6 uacos)

PazHooOpasue kaTamuTUYeCKn aKTUBHBIX MOJIeKyJl. Katanutuuecku akTuBHbIe Oenku (3H3H-
Mbl), Katanmutudecku aktuBHble PHK (pubOo3umbl), KaTanuTHUECKH AaKTHBHBIE aHTUTENA
(abzumbl) Katanmutudeckass Qynkumst Oenxo. Pasjamums B cBoiicTBax (EepPMEHTOB U
KaTanu3aTopoB MHOH npuponsl. CnenmduyuHocTh AelcTBus PpepMeHTOB. Posb OTe4eCTBEHHBIX
yuénbix (WII. IlaBnos, A E. bpaynmreitn, B.A. DHrensrapar u aAp.) B pa3BUTHH H3UMOJIOTHH.
[TonsiTe 0 cyOCTpaTHOM M aJUTOCTEPHYECKOM LIEHTPaX B MoOJIeKyse (hepMeHTOB. DepMeHTHI
MOHOMEpPB! (TPUIICHH, JH30LUM) M MYyJbTHUMEpHl (TIyTaTHOH-penykrasza). Ilomsartue o
kodpepmentax. KopepmeHnTsl — nepenocunku Bogopona u snekrponos (HAL, HAI®, ®AJT), u
atromubIx rpynn (AT®, xodpepment-A, HJ{P-caxapa). MHOKecTBeHHBIE (HOPMBI (PEPMEHTOB U
ux (yHKIMOHANIBbHOE 3HaYeHHe. M30(pepMeHTHI TaKTaTACTHIPOreHa3bl. 3HAUEHHE HCCIeIOBAHMUS
MHOXECTBEHHBIX (OpM (PEPMEHTOB Ui MENULIUHBI, T€HETHKH, CEJIEKLUH M MOHHMTOPHHTA



OKpy>Karomied cpenbl. MexaHu3M neicTBus (pepmeHTOB. PepMeHT-CyOCTpaTHBIE KOMILIEKCHL
Koncranta muccoumanuu depment-cyocrpatHoro komiiekca (KS) u koHcranTa Muxasnuca
(KM). AxrtuBaropbl W HHrHOUTOPBI (epMeHTOB. BnmsHne KCeHOOMOTMKOB Ha AaKTHBHOCTH
¢depmenToB. Homenkinatrypa u kinaccudukanus ¢epmenton. [IpuHOmMnb kinaccuduxanmu
¢depmenToB. IIpoMbllIIEeHHOE TMONYyYEHHE W TPAKTUYECKOE HCIIONB30BaHUE (PEPMEHTOB.
[TepcriekTUBBI TPAKTUYECKOrO HCIIONB30BAHUS pPHOO3ZMMOB W a03UMOB anst  OOppOBI ¢
3a00J1€BaHIAMU YEJIOBEKA.

Jlabopamopnwiit pabomsi
1. TepmonabunmpHOCTb (PEPMEHTOB.
2 BrnusiHMe akTUBaTOPOB U HHTUOUTOPOB Ha paboTy (hepMEHTOB.

Tema 8. Bumamunst u Hekomopuie Opyzue 6U0102UUecKU aKmugHvle coeounenusn (6
Yacoe)

Hcropus oTkpeiTus BUTAMUHOB. POJIb BUTAMUHOB B IMTAHUU Y€JIOBEKA U KUBOTHBIX. ABHUTa-
MHHO3bI, TUIIOBUTAMHHO3BI, THIEPBUTAMUHO3bI. COOTHOLIEHHE BUTAMHHOB U KO(MEPMEHTOB.
Buramepus. )Kupopactsopumble BUTaMHHbL. Butamun A u ero yuactue B 3pUTeNIbHOM akTe. Bu-
tamusbl D, K u E n ux pone B oOmene Beuects. Bogopactsopumble Butamunbl. Butamune: B1,
B2, BS, B6, B12, ux 3nauenne B oOMeHe BemnectB. Butamun C (ackopOuHoBasi kuciora).Paz-
HOOOpa3ue OMOJIOrHYeCKH aKTUBHBIX COCAMHEHUH: aHTUBUTAMUHBI, aHTUOMOTUKH, (PUTOHLIUIBI,
repOuLunbl, neQOTHaHThI, POCTOBBIE BEIIECTBA (BaXXKHEWIIHME MPENCTABUTEIN M MEXaHH3MBI
TOEeHCTBUS).

Jlabopamopnsie pabomot
1. KauecTBeHHas peakiysi Ha BUTAMUH A.
2 KonuuectsenHoe onpeneneHne suramuna P B gae.

Tema 9. Hyxieunosste kuciiomol u ux oomer (4 waca)

Hcropust OTKpBITUA U U3yUEHUS] HYKJIEMHOBBIX KHUCJIOT, UX XMMHUYECKUH cOocTaB. XapakTepu-
CTHKA MYyPUHOBBIX U MUPUMUIUHOBBIX OCHOBAHUH, BXOASIIUX B COCTAB HYKJIEHMHOBBIX KHCIOT.
JlBa THMNa HYKJIEMHOBBIX KHUCJOT: ne30kcupuboHykienHosas kucnora (JIHK) u pubonyknenHo-
Bas kucynota (PHK) Paznmuus mexxay JJHK u PHK mo cocraBy rilaBHBIX a30TUCTBIX OCHOBAaHMIA,
NIEHTO3aM, MOJIEKYJISIPHON Macce, JIOKaIu3auuu B KieTke U QpyHkuusaM. CTpykTypa U GyHKIHU
JHK. Conep:xxanue JIHK B opraHusme u jokanu3anus e€ B KJieTKe (Sapo, METOXOHAPUH, XJIO-
poriacta, snucoMbl). Pasmep u ¢dopmbr mosekyn JIHK. Konbuesas popma JJHK HekoTopbx
¢aros, muroxoHnpuii u xjoporutactos. [lepsuunas crpykrypa JJHK. Ycnexu u nepcniekTuBbl B
pacudpoBKe CTPYKTypbl FEHOMOB MUKPOOPTAHU3MOB, PACTEHUH U JKUBOTHBIX. IIpoekT «I'eHom
yenoBekay. Bropwunas crpykrypa JAHK (monmens [x. Yorcona m @. Kpuka). Kommnemen-
TaPHOCTb A30TUCTBIX OCHOBAHWI M €€ 3Ha4YeHHE ISl BOCIPOM3BEAEHUS] CTPYKTYpbl F€HOMOB.
Tpernunas crpykrypa AHK. Cepxcrmpanuzanus [JHK. M30pITOMHOCTD 1 KOMIIAKTHOCTD MOJIE-
kyn JIHK. Crpoenune xpomarnra. Myrtaumu B JIHK u dakropsl, ux Be3biBaroniue. Pemapauus
crpykrypel JIHK u eé 3Hauenue st coxpaHnenusi BunoB. HacnencreeHubie 3a0onesanusi. PHK,
ux kiaccudpukanys (TPHK, pPHK, MPHK, maPHK, T™mPHK, Bupycusie PHK).CpaBaurtenbHas
xapakrepuctika BuoB PHK mo ux crpykrype u QyHkImsM. MexaHu3M OHOCHHTEe3a (peruTuKa-
un) JJHK. ®epments (PHK-nmomumepasa, JIHK-nmonumepasa, JIHK-nura3a) u Genkobie (ak-
Tophl, yyacTBytomue B perutukanun JJHK. Permmkannonnas Buka u stansl Ouocunresa JJHK.
OcobeHnHocTy perumkauuy y npo- u sykapuot. buocunrtes PHK (tpanckpunums) u eé peryis-
Us y 1po- U 3ykapuotT. IlonsaTue o TpanckpunroHax u oneponax. CospeBaHue (IIPOLIECCHUHT)
PHK. Cnnaficunr u ero Buabl. Aytocrutadicusr. «Penaxtuposanne» PHK. OGparnas Tpanc-
KPUILUSA U €€ 3HAaYeHUe JUUIsl CYIEeCTBOBAHUS BUPYCOB (Ha MpHMEpe BUpyca MMMyHOAe(hHULNUTA
YeJI0OBeKa M BUPYCOB I'PUIINA) U BHYTPUTCHOMHBIX MepecTpoek. [IoHsATHEe 0 NOABMKHBIX T€HETH-



YEeCKHX DJIEMEHTAX UM UX 3HAYEHUH JJIS DBONOIUN FeHOMOB. [IOHSTHE O FeHETUYECKON HHIKEHe-
pun. [IpyHIKIBI U CTPATErHHd MOJIEKYJISIPHOTO KJIOHUPOBaHMs. J{OCTUXKEHUS U TMEPCIIEKTHBBI
MOJIEKYJIIPHOW OUOTEXHOJIOTHH.

Jlabopamopusie pabomsi
1.Breiaesnenre HyKJI€ONPOTEHHOB U3 IPOAKKEN.

Tema 10. Yeneeo0wt u ux oomen (5 uacos)
Knaccupukauus yrnesonos. I[Ipocteie yrineBoapl (MOHOCAXapHIbl) U UX MPEACTABUTENN
(pubo3a, rmoko3a, GpykTo3a, ranakrosa).CinoxkHbie yriaeBoasl. {ucaxapuasl (caxaposa, Jak-
TO3a, ManbTo3a) Ilommcaxapuabl, UX CTPYKTypa U IPEACTaBUTENH (TJIMKOTEH, KpaxMaJ, KJeT-
YaTka, XUTHH). DYHKIIUH YIIIeBOAOB (IHEPreTHYecKast, METabOIMUYEeCKasl, pelenTopHast U
ap.).I'mukonpoTenHsl Kak neTepMUHAHTHI rpynm kpoBu. OOmeH yraesonos. [lytu pacmana
MOJINCAXaPU/IOB.

Perynsuus dochoponuza mpu ydactuu ropMoHoB, G-OenkoB, TAM® u mpoTeHMHKHHA3.
OOmeH rmok030-6-pocdara (quxoToMuueckuii U anoromuyecknii myTH).OOMEH MHPOBHUHO-
rpagHoi kuciotel. [mukonns. CrimproBoe Opokenue. JlelicTBre 3TaHO A HA OPTAHHU3M YEJIOBE-
ka. ITomudepMeHTHBIH KOMIUIEKC OKHUCIUTENBHOrO NeKapOOKCHIMPOBAHHS MHPOBUHOTPATHON
KUCTOTHI. LUKJT TpUKapOOHOBBIX U TUKAPOOHOBBIX KHCJIOT, €r0 3HaUY€HHE B OOMEHE BEIECTB U
obecriedeHnn opranu3ma sHeprueil. buocunres yrinesonos. [IoHsTHE O IEpBUYHOM OHOCHHTE3€
yraeBonos. [ mokoneoreHe3. brocuHTes onuro- U moixmucaxapuuos.

Jlabopamopnsie pabomot
1. 1{BeTHBIC peakLUK HA KpaxMaJl.
2 KadecTBEHHbBIC PEAKLIUIO HA MOHO- U JUCAXaPUIBbL.

Tema 11. /Iunuowt u ux oé6men (5 uacos)

OOutast xapakrepucTuka U kKiaccudpukanus munuaoB. CTpykrypa u pyHKUMK TUUAOB. Ponb
JUNHIOB B MOCTpOeHUH Ononornueckux memopan. Ctpykrypa u GpyHkumu sunonporenHon. O0-
MeH JKHUpOB. Pacmazn *XKHpOB M [-OKHCIEHHE BBICIINX JKUPHBIX KHCJIOT. | TMOKCHIIEBBIN UK U
€ro pojb BO B3aMMOCBSI3M OOMEHa JMIHIOB M YIJEBOJAOB. MexaHM3M OHOCHHTE3a BBICLIMX
JKUPHBIX KUCIOT. buocunres Tpurmunepunos. Hapymenus B oOMene sxupoB. OkupeHue u ero
npudrHbl. Bocku, ux crpoenune, PyHKIUN U pencTaBuTeNHN (CriepMaLeT, MueTuHbli Bock). Cre-
punbl. Cteposbl (xonectepos, sprocrepon u Ap.). CTpykrypa u GyHKIHH CTEPOUAOB (XOJeBasi
KUCJIOTA, CTeponaHble TopMoHbl). @ochomunuasl. buonormueckas pons ¢pocomununos. Poc-
(OMHO3UTHIBI KAK UCTOYHUKH BTOPHYHBIX ITOCPEIHUKOB TOPMOHOB.

Jlabopamopnsie pabomot
1.Onpenenenne TemMrepaTypol IUIABJICHHS U 3aTBEPACBAHUS )KUPOB.
2.OMynabprupoBaHue KUPOB.

Tema 12. buonozuueckoe okucienue u cunme3 AT® (2 uaca)

Hctopust m3ydeHus: mporeccoB OMoNornueckoro okucieHus:: paborer AH. baxa, B.W.
[Mannmaguna, O. BapOypra, B.A. Durenbrapara. PasnooOpasue ¢GepMEeHTOB OHOJOTHYECKOrO
okucyneHus. CucreMbl MUKPOCOMaJIbHOTO OKMcieHus B kierke. Lluroxpom P-450 u ero posib B
TIETOKCUKALMH KCeHOOMOTHKOB. CymepoKCHIANCMyTa3a, KaTanasa U UX pOJib B 3aIlUTE Opra-
HU3Ma OT akThBHBIX (popm kucnopona. Conpspxenue okucieHus ¢ pochopunuposanuem. Cyo-
cTpatHoe (ochopunmupoBanue u GocHOpHIMpPOBaHNE HA YPOBHE SJIEKTPOHHO-TPAHCIIOPTHOMN
uenn. IlonsiTie o compsratomeld MmemOpane mutoxoHapuid. Ctpoenne nporoHHoi AT®asbl u
BEPOSATHbIE MeXaHU3Mbl cuHTe3a ATO.



Tema 13. I'opmonst u ux po/iv 6 0omene geuwgecms (8 uacos)
Knaccupukauus ropmoros. CTepouaHble TOPMOHBL. KOPTUKOCTEPOH, TECTOCTEPOH, SCTPAIHOI,
S3KAN30H. MeXaHU3M NeNCTBUsl CTEPOUIHBIX TOPMOHOB. llenTuanbie ropMOHBL. XapaKTepUCTHKA
MHCYJIMHA, TOPMOHA POCTa, TUPEOTPOIIMHA, FaCTPUHA, BazonpeccuHa. MexaHu3M neicTBus
NEeNTHAHBIX TOPMOHOB (Ha IIpUMepe IIoKareHa u nHeyinHa). CaxapHelil AnabeT U ero BUABL.
[Ipoune ropMoHbI (aipeHANNH, aYKCHH, THOOEPEJUTHHBI, [IMTOKUHUHBL, IPOCTATJIAHIUHBI), UX
CTPYKTypa U MEXaHU3M AeHCTBUs. PumusuHr-gakTopsl ropmoHoB. HefiporopMoHs! (3H10pGUHBI
u 5HKe(ammHbl). [[ppMeHeHne rOpMOHOB B MEIMLIMHE U CEJIbCKOM XO3SIHCTBE.

Jlabopamopnsie pabomot

1. KayecTBeHHBIE peaKLIUN HA UHCYJIUH.

2 Peakuust anpeHaanHa C XJIOPHBIM JKEJIE30M.
3. Peakuus anpeHainHa C HOIOM.

Tema 14. Bzaumoceasv u pezyiayus oomena eeujecme. IlIpodnremovt ouoxumuueckoi
xo102uu (4 uaca)

OOune npencraBieHUs] O B3aMMOCBsI3U OOMEHa BeIlecTB B KieTke. [IOoHATHE O KIIFOUEBBIX
metabonutax (MUPOBUHOTpamHAs KUCIOTa, KodepMmeHT-A u ap.). B3aumocssizp OenkoBoro u
HYKJIEHHOBOTO OOMEHA, 3HAYEHHE PEryJIATOPHBIX OeNKOB. B3anMOCBsA3b yriieBOJHOTO U O€KO-
Boro obmeHa. Ponp mupoBuHOrpanHoi kuciotel U nukia Kpebca B 31Ol B3auMocesizu. Bzau-
MOCBsI3b OOMEHa YTJIEBOZIOB M JIMIIUAOB; POJIb ALIETHJIKOZH3MMa-A B 3TOM mpouecce. Y pOBHU
perysiniu oOMeHa BEIECTB: KJIETOYHBIH, OPraHM3MEHHBIH U MOMYJISLUOHHBIA. TpaHCKPHITLHU-
OHHBII (OMIEPOHHBIN) YpOBEHb perysinun. OCHOBHBIE MEXaHU3MbI PETYJISALUN 0OMEHa BEIIEeCTB
B KyeTke. OpraHM3MeHHbIH YPOBEHb Perysisiiui. [ OpMOHanIbHAs peryysinvs oOMeHa BELIECTB.
KackanHblil MEXaHU3M pPEryJIsiiMM C Yy4aCTHEM FOPMOHOB U BTOPUYHBIX NMOCpenHUKoB. Ilomys-
IIUOHHBI yYPOBEHb PErysiuud. AHTHOMOTHKH MHUKPOOOB, (PUTOHLMIBI PACTEHHH, TEJIEPTOHBI
JKUBOTHBIX U HMX BIHMSHUE HA MPOLIECCHI JKU3HEAEATEIBHOCTH. DKOJIOrO-OMOXUMUYECKUE B3au-
MOZEHCTBUS C YYaCTHEM PA3IUYHBIX TPYII OPTaHU3MOB. MHUKPOOPTaHU3MOB, IPHOOB, BBICIINX
pacTeHmid, )KMBOTHBIX. TOKCHHBI pacTernii. Ilnmesrie nerepperTtsl U anTHuaanTl. [Iumessie
ATTPAKTAaHTbl U CTUMYJISITOPBL. XEMOPEryJIATOPhl, BO3AECHCTBYIOIINE HA MO3BOHOYHBIX >KUBOT-
HbIX. HakomieHne u MCroyib30BaHUE KUBOTHBIMU BTOPUYHBIX METAOONUTOB pPacTeHUN. AHTPO-
MOTeHHBbIe OMOAKTHBHBIEC BEIIECTBA U MPOOJIEMbl XUMUYECKOTO 3arpsisHeHust Ouocheprl. IKo-
Jorudecku Oe3omacHble CrocoObl BO3NCHCTBHUS Ha Pa3jMYHbIE BUABI )KMBOTHBIX, PACTEHHHA U
MHUKPOOPTaHU3MOB.

Tema 15. Xumuuecxkuit snemenm (3 uaca)

Crpoenne u cocta atroma. CocTaBieHHE SJIEKTPOHHBIX U 3JIEKTPOHHO-Tpadudeckux GhopmMy
aTOMOB XMMHYECKHX 3JIEMEHTOB. Bal€eHTHOCTb M CTENEHb OKHCIICHUS XUMHUYECKUX 3JIE€MEHTOB.
Ilepuonnyecknii 3akoH. CpaBHUTENbHAs XapAaKTEPUCTHKA XUMHUYECKHX OJJIEMEHTOB IO HX
TIOJIOXKEHUIO B TIOPSIAKOBOM CHCTEME XUMHUYECKHX 3JIEMEHTOB M CTPOSHHIO aTOMA.

Tema 16. Bewgecmeo (9 uacos)

ITocrostHaass ABoraapo. BeruucneHne CTpyKTypHBIX €AHHUL] B ONMpPENeNEHHOM KOJIUYECTBE,
Macce win oObéMe BemecTBa. YpaBHeHne MenpneneeBa-Knafinepona. CriocoObl BbIpaXKeHUs
KOHIIEHTPAIMU PacTBOPOB (MaccoBasi, MoJisipHasi) [IpaBuio cMmerneHusi pacTBOPOB, («IIPABHIIO
Kpecrtay). Kpucramnoruaparsl.

Tema 17. Xumuueckue peakyuu (12 uacos)

I'eneTnueckass CBsi3b MeEXIy KJacCaMH HEOPraHWMYECKUX M OpPraHWYeCKUX BELIEeCTB.
Tepmoxumuyeckue ypapHeHus peakiuii. Terosoii 3¢ dekt peakuu. 3akoH ['ecca. DHTATBIHNS
peakunii. CKOPOCTh XUMUYECKOHN peakunu. XuMu4deckoe paBHOBecue. KoHcTaHTa paBHOBeCHS.
Peakuu B pactBopax saektponautos. ['uaponus coneit, pH pactsopos.



Tema 18. Ilo3uanue u npumenenue seutecme (10 uacos)
Boeruucnenne maccel winM 00béMa TMPONYKTAa PEAKIMU MO W3BECTHOH Macce WM OOBEMY
UCXOASIIErO BEMIECTBA, CONEPIKALIETO IPUMECH.
Berucnenne maccel (00bEMa) KOMIIOHEHTOB CMECH BEIIECTB TOJHOCTBIO MIIM YaCTUYHO
B3aUMOJCICTBYIOIIUE C PEAreHTOM. OJJEKTPOJM3 pPaclIaBOB U PAacTBOPOB  COJICH.
CrepeoMeTpuyecKre CXeMbI peaKLIUi U pacy€Thl IO HUM.

Tema 19. IIpoekmnas paboma
[pennaraercs st MPOEKTHON pabOTHI CIEAYIOLINE TEMBbI (IPUMEPHBIE):
1. KauecTBeHHBIE PEaKIIA HA AMUHOKHCIIOTHI U OEJIKHL.
2. IlpuroroBnenue pacreopa Oenka (sudHoro anpOymuHa). Paznenenne O0enkoB KypHuHOro siina
no ux pactsopumMoctu. JleHatypanus 6eskoB (oOpatumas 1 HeoOpaThmas).
3. CpaBHHUTENBHBII aHAIH3 MPOAYKTOB KHCJIOTHOIO W ()EPMEHTATHBHOTO THUAPONU3A AH- U
MOJTUCAXapPUIOB (Ha MPUMepe caxapo3bl U KpaxMala).
4. CrnerudmuHOCTD NEeHCTBHS (pepMeHTOB (amMmiIa3a).
5. BiusiHue Ha akTUBHOCTH (DEPMEHTOB Temreparypsbl, pH, akTHBAaTOPOB 1 UHTHOUTOPOB.
6. Beinenenue puOOHYKIEONPOTENHOB U3 APOKIKEH.
7 KauecTBeHHOE omnpezeneHne NPOAyKTOB FHAPOIn3a pUOOHYKIEOIPOTEHHOB.
8. BriieneHue riaukoreHa u3 IedeHU XUBOTHBIX. CoOmocCTaBlieHHE CTPYKTYphbl IJIMKOT€Ha U
Kpaxmasa.
9. Paznenenue yrieBo0B METOAOM TOHKOCIOWHON XpoMarorpadpuu.
10. I'mpponus :kUpPOB NMOA AEHCTBUEM JINMA3BL.
11. BausiHue skeuu Ha aKTUBHOCTD JIMIA3bI.
12. KauecTBeHHBIE pEAKLIMA HA TOPMOHBI.
13. buorenHas knaccuukanys XUMHIECKUX 3JI€MEHTOB.
buonorundecku akTUBHBIE BeleCTBa. BUTaMUHBL
buonornyeckn akTuBHbIE 10OABKH: MTpodaHans WK TOJIb3a?
buonorudeckast poib BUTAMUHOB.
14. Butamus C u ero 3HadeHue.
15. HckyccTBeHHBIE KUPBI — YIpo3a 340POBBIO.
16. Mcnonb3oBaHue APOAKKEN B MULIEBON NPOMBIIIJIEHHOCTH.
17. UccnenoBanue GU3NKO-XUMHUYECKHX CBOHCTB MOJIOKA Pa3HBIX MPOU3BOAUTENEH,
UMEIOIIUX 3KOJOTHUECKUH cepTU(UKaT.
18. Mo B npoAyKTax NUTAHMS U BIMSIHUE €rO HA OPraHU3M Y€JIOBEKA.



KanenpapHo-temaTnyeckoe nJaHHPOBaHHE BHEYPOUHOMH AeATEeJILHOCTH Mo Xxumun 10-11

kjaace (2022-2023 yu. roa)

No

Ha3Banue pa3zenoB u Tem

KoanuecTBO
JaC0B

Teo | Ipak
pusi | THKA

10 xiace

Tema 1

Pacuetn! o
XHAMHUYECKUM
dopmynam (1049)

1-2. OcHOBHBIE TOHATHUA 1 3aKOHBI XUMHU.

2

3. Maccosas noisi. Beruucienue MacCOBOM 0
XUMHUYECKOTO 3JIEMEHTA B COEMUHEHNH.

4. BpIBOZ XUMHUECKOH (hOPMYJIBI BEIIECTBA 110
MacCCOBBIM JOJISIM DJIEMEHTOB.

5-6. OTHOCHUTENBHAS TUIOTHOCTD T'a30B.
Y cTaHoBieHUE MpOCTeiiei (opMyJibl BEIECTBA
110 MAaCCOBBIM JOJISIM 3JIEMEHTOB.

7-8.  BeiBom  ¢Qopmynbl  BemecTBa 1O
OTHOCHUTEJIBHONW IUIOTHOCTH Ta30B M Macce
(0ObeMy WJIM KOJIMYECTBY) NPOIYKTOB CTOPAHUSI.

9-10. Peruenne 3amanuii EI'D

Tema 2

Brruncnenus mo
YPaBHEHUSAM
XUMHUYECKUX
peakmuii (244)

11-12. Beaucnenue Macchl (KOIH4ecTBa, 00beMa)
BEIECTBA IO M3BECTHOH Macce (KOJHYECTBY,
00BEMy) OIHOTO M3 BCTYNHBIIUX B PEAKLUIO WU
NOJIYYMBIINXCS BELIECTB.

13-14. Tennosoii 3¢dexrt peakunu. Pacuyerst mo
TEPMOXUMUYECKHM YPABHEHUSIM.

15-16. Beruucnenne Maccol (KOM4eCcTBa, 00beMa)
NPOAYKTA PEAKIIMH, €CITH OTHO M3 UCXOTHBIX
BEIIECTB JJAHO B M30BITKE.

17-18. Xumuueckue CBONCTBA yrI€BOAOPOIAOB U
CHOCOOBI UX MOJYYESHHUSI.

19-20. Cxembl peBpalle N, OTpakaroLue
T'eHETHUYECKYIO CBA3b MEXY YITI€BOAOPOAAMH.

21-22. Beruucienne Maccol (00beMa) mpoAyKTa
peaxkuuu 1o u3BecTHOH Macce (00Bpemy)
HCXOJIHOTO BEIIECTBA, CONEPIKAIIETro
OTIPENIEIICHHYI0 MACCOBYIO JIOJIFO PUMECEH.

23-24. BpiuucieHue MaccoBOM Uik 00bEMHON
JOJIW BBIXO/Aa NPOAYKTA PEAKLUU OT
TEOPETUYECKHU BO3MOKHOTO.

25-26. BerunucneHue NpoLEHTHOIO COCTaBa CMECH
BCIICCTB, BCTYNNMBUINX B PCAKLIUIO.

27-28. CxeMmbl IpeBpaLleHNi, OTpaXkarolne
TE€HETUYECKYIO CBA3b MEXAY KJIAaCCAMHU
OPraHUYeCKNX COCTUHEHUH.

29-30. CoctaBieHue cxeM NpeBpalleHnH,
OTPaKaIOIUX T€HETUUECKYIO CBSA3b MEXIY
KJIACCAMM OPraHUYeCKUX COSIUHEHUM.

31-32. PemeHne 5KCNepUMEHTAJIBHBIX 3a4a4.

[\®)

33-34. Pemenne KoMOMHUPOBAHHBIX 3a]1a4.




Tema 3 | Xumuueckuii 35-36. Lludposeie natunkn. Odmme
SKCIIEPUMEHT U | XapaKTEPUCTUKH.
u(pOBELIE JIa- 37. JIP Nel. IIpuembl paGoThbl B XUMHYECKOH
Goparopuu (44) | naGopaTopumu.
38. JIP Ne2. lludposas nadopaTopus no
XUMHH.
Tema 4 | Beenenue B 39-40. buoxumus. ctopust pa3BuTHA OHOXUMUH.
O6noxumuro (24) | Meronbl OMOXMMUYECKIX HCCIETOBAHUH.
Tema 5 | Xumunueckuit 41. buoreHHsble 5J1IeMEHTHI. buoreoxuMnu4yeckuii
COCTaB KPYTOBOPOT BEUIECTB B IPUPOLE.
OPraHU3MOB U 42. bUOJOrMYE€CKH aKTUBHBIE COCIUHEHUS], UX
o0l11iee MOHATHE | POJIb B JKU3HH YEJIOBEKA, JKHUBOTHBIX U PACTEHHIA,
00 oOmMmene 43 TToHsATHE O HECTULIMAAX U UX BUOAX.
BCHICCTE U 44. JIP Ne3. KauecTBeHHBIIl aHAIN3
OHEpTHH B OPraHU4YeCKHX COeIHHEHHH
JKUBOI pupoze
(44)
Tema 6 | benku. Pacnag u | 45. CtpoeHne u CTpyKTypa OEJIKOB.
OunocuHTe3 46. CroiicTBa OenkoB. PyHKIIMOHATbHAS
OenkoB (8u) Kyaccudpukanms OeKoB.
47-48. Pacnan 6€KOB.
49-50. buocunTe3 O€IKOB.
51. JIP Ned. Bausinue TemnepaTypsl Ha
CBOIiCTBA 0eJIKOB.
52. JIP NeS. Bausinue usmeHenusi pH na
cBoiicTBa 0esqkoB. llBeTHbIEe peakun HA
OeJIKH.
Tema 7 | @epmentsl (64) | 53-54. CtpoeHne u cBOWCTBA (PEPMEHTOB.
MexaHu3M aelicTBUs PepMEHTOB.
55-56. IIpoMbILIEHHOE TONYYeHUE U
NPAaKTUYECKOE HCIIOJIB30BAHNE (hEPMEHTOB.
57. JIP Ne6. TepmoaadbuibHOCTH (pepMeHTOB.
58. JIP Ne7. BiausiHue aKTHBaTOPOB U
HHTHOHUTOPOB Ha paboTy pepmeHTOB
Tema 8 | Buramunsl u 59-60. Buramunel. cTopust OTKpBITHS.
HEKOTOpbIE Knaccuduxarms.
Ipyrue 61-62. PaznooOpaswe OHOTOTHUCCKH AKTHBHBIX
OMONOTUYECKN | COCIHHCHMUIA.
AKTUBHBIC 63. JIP Ne8. KauecTBeHHasi peakuusi Ha
COEIMHEHUS BHTAMHH A.
(69) 64. JIP Ne9. KonuecTBeHHOE OnpeaesieHne
putamuHa P B uae.
Tema 9 | Hykneunossie 65-66. Cocras, cTpoeHue, GyHKIMH HYKJIEHHOBBIX
KUCJIOTHI U UX kucnot. buocunres JIHK u PHK.
oOmeH (44) 67. 'enernueckas nHxeHepus. MonekynspHas
OMOTEXHOJIOTHSI.
68. JIP Ne10. BoigesnieHue HyK/J1eONPOTEeMHOB M3
APOKKEH.
11 kyace
Tema 10 | Yruesonsl u ux | 1. Knmaccugpukauus yrnesogos. @yHKINN

oOmeH (549)

yIJ€BOAOB.




2. O6meH yrieBoaos. Iyt pacnana monmucaxa-
PHUIOB.

3. buocuHTe3 yriieBOIOB.

4. JIP Nel. IlBeTHbIe peakuHu Ha KpaxmaJ.

5. JIP Ne2, KauecTBeHHbIE PeaKIIHI0 HA MOHO-
H JHCAXAPHABI.

Tema 11 | JIunugs! u ux 6. XapakTepucTHKa U KJIacCu(pUKaLUs JTUTHIOB.
obmeH (549) Ctpykrypa u $pyHkumu unuaoB. Pacnan ;kupos.
7. MexaHu3M OHOCHHTE3a BBICUINX JKUPHBIX
KUCJOT. buocunTes Tpurimuuepunos. Hapymenus
B OOMEHE KHPOB.
8. Bockn. Creponnel. Docdoaumnusl.
9. JIP Ne3. Onpenesienne TemnepaTypbl
IJIABJICHUSI U 3aTBepAeBaAHMS JKHPOB.
10. JIP Ne4. DmyabrupoBaHue KUPOB.
Tema 12 | buonoruueckoe | 11-12. Crpoenue nporonnoit AT®a3e! u
OKUCJIEHUE U BEPOATHbIE MeXaHU3MbI cuHTe3a ATO.
cuntes AT®
(29
Tema 13 | ['opMOHBI 1 uX 13-14. CrepounHble TOpMOHBL. MexaHuzm
poJb B OOMeHe | AEeHCTBUS CTEPOUIHBIX TOPMOHOB
BeliecTs (84) 15-16. IlentugHbie rOPMOHBI. MeXaHU3M JIeii-
CTBHSI IENTHAHBIX rOpMOHOB. CaxapHblii nuader u
€ro BUbL.
17-18. IIpoune rOpMOHBI, UX CTPYKTypa U
MeXaHU3M nencTsus. [Ipumenenne ropMOHOB B
MEULIUHE U CEJIbCKOM XO3sIHCTBE.
19. JIP NeS. KauecTBeHHBIe peaKiy HA
HHCYJIHH.
20. JIP Ne6. Peakuusi aipeHaJIMHA € XJIOPHBIM
KeJIE30M U HOAO0M.
Tema 14 | Bzaumocssizb u | 21-22. O0uiue npeacTaBieHus O B3aUMOCBSI3U
peryisanus 0OMeHa BEIIECTB B KJIETKE.
oOMeHa 23-24. IIpobnemMbl XUMHUYECKOTO 3arps3HEHUS
BEIIECTB. ouocdeprl. Ikonorudeckn Ge3onacHble CrocoObI
IIpoGnemsr BO3/ICUCTBUS HA KUBbIC OPTaHU3MBI.
OMOXUMHUYECKOM
sKosoruy (44)
Tema 15 | Xumunueckuii 25-26. Ctpoenue u coctaB aToMa. BaneHTHOCTD U
saeMeHT (34) CTENEeHb OKUCJIEHMS] XUMHUYECKUX OJEMEHTOB.
Ilepuoguyeckuii 3aK0H.
27. CocTaBieHNe 3JIEKTPOHHBIX U 3JIEKTPOHHO-
rpaduueckux GopMys aTOMOB XMMUYECKHX
3JIEMEHTOB.
Tema 16 | Bemectso (94) | 28-29. [locrosinHast ABoraapo. Beruucienue

CTPYKTYPHBIX €UHUL B ONIPENECIEHHOM
KOJIMUECTBE, Macce Wi 00bEMeE BEIeCTRa.

30-31. Ypasuenne Menneneesa-Knalinepona.
Kpucramiornaparsl.

32-33. CriocoObl BeIpaKeHHsI KOHLIEHTPALAN
pacTBOPOB (MacCOBasi, MOJIIPHAST)




34. TlpaBuio CMeIIeHHs PaCTBOPOB, («IPaBUIIO
KpecTay).

35. JIP No7. IlepechilieHHbIE PACTBOPbI

36. JIP Ne8. OnpeneneHue KOHIEHTPALIUH
COJISIHOH KHCJIOTBI KOHAYKTOMETPHYECKHM
THTPOBAHHEM

Tema 17

XUMHYECKHE
peakmu (124)

37-38. I'eHeTHyeCcKas CBSI3b MEXAY KJacCaMHu
HEOPraHWYECKUX U OPraHUYECKUX BELIECTB.

39. TepmoxuMHuUeCKUe yPaBHEHUsI PEAKLIUI.
Tennosoii 3¢ ekt peakuun.

40. JIP Ne9. Onpenenenue Tenyiosoro dpgexra
PACTBOPEHHS BelIeCTB B BoJe

41. CxopocTb XMMUYECKOH peakliuy. XUMHUEeCKOoe
PaBHOBECHE.

42. JIP Nel10. DxcnepuMeHTAJIbHOE
onpeaejeHHe CKOPOCTH XHMHYECKOH peaKklHH.

43. Peakuiuu B paCTBOpax 3JICKTPOJIUTOB.

44. JIP Nell. Onpenesienue
3JIEKTPONPOBOAHOCTH CHJIBHBIX U CJIA0BIX
3JIEKTPOJINTOB.

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

47. JIP Nel12. Onpenenenue pH pacrsopos
coJen

48. JIP Nel3. Biausinue Temnepatypbl Ha
CTeNEHb IHAPOJIN3A ALlETATA HATPHS

Tema 18

IlozHanmne u
MPUMEHEHNE
BemecTs (104)

49-50. Boruucienre Macchl Uil 00bEMa MPOAYKTA
peaKIiK MO U3BECTHON Macce Wil 00bEMY
HCXOMALIETO BEeIEeCTBA, COAEPIKAIIEro NPUMECH.

51-52. Beraucnenue maccol (00béma)
KOMITIOHEHTOB CMECH BELIECTB MOJHOCTHIO HITH
YACTHYHO B3AHMOJEHCTBYIOINE C PEAreHTOM.

53-54. DnexkTponu3 pacruiaBOB U PaCTBOPOB
COJIEH.

55-56. CrepeomeTpuyueckue CXeMbl peakLuil u
pacu€Thl IO HUM.

57-58. Peruenne 3amauuii EI'D

Tema 19

IIpoexTHas
padora (104)

59-64. Dranbl uccnenosauus. Iloaroroska
IPOEKTHBIX PadoT.

65-68. 3ammuTa IPOEKTHBHIX paboT




