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IHosicuuTennLHAA 3aIHCKA

ILlenesan ayoumopusn
VYyammecst 10 u 11 kmaccoB o011e00pa3oBaTebHBIX KO, KOTOphIe 000pyaoBaHbl «Toukoin
Pocray.

Llenv npozpammot

O3HaKOMUTH YYaIIUXCsl ¢ OMOXUMHUEH KaK HayKOW SKCIIEPUMEHTAIBHOM, COYETaroNIeH B cebe
OpPraHMYeCcKyI0 XUMHIO U Ouosoruio.Taxke NaHHBIA Kypc MOMOXKET C(OpPMHUPOBATH HABBIKU
CaMOCTOSITeNIbHOM paboThl ¢ MUGPOBBIMU JaTYUKaMH, MPOBEACHHUS HU3MEpEeHUNl U 00padoTKu
IIOJIyUEHHBIX M3MepeHUil.Pa3BUTh NO3HABATENIbHBIN MHTEPEC U METANPEAMETHBIE KOMIIETEHLIUN
o0ydaromuxcs 4yepe3 MpakTHUECKYIO JIeATeIbHOCTh; PACIIMPUTh, YIIIYOUTh U 00OOIIUTH 3HAHUS
0 CTPOEHUH, CBOMCTBAX U (PYHKIUIX OMOMOIIEKYIT; chOpMUPOBATH YCTOWYMBBIA HHTEPEC K MPO-
deccroHanbHON AESITETFHOCTU B 00JIACTH €CTECTBEHHBIX HAYK.

Cpoku peanuzayuu
[Tporpamma paccuutana Ha 2 roga oOyuyeHus.IlepruoanyHOCT 3aHATHIA: 2 yaca B HEIEIIO,
Bcero 136 yacos (10 kimacc — 68 gacos, 11 kiracc — 68 yacoB).

Dopmul U Memoobl 06yUeHUs:
YduTens pacupeesnseT yJaluxcsi B yueOHYIO TPYIITY IOCTOSHHOTO COCTaBa.

H.]IaHI/IpyEMI)Ie pe3yabTaTbl OCBOCHUS y'—lQﬁHOFO npeaMera XUMHH C€ OIIMCAHHEM
YHUBEPCAJIBbHBIX y‘leﬁHLIX HeﬁCTBHﬁ, AOCTUTAEMbIX Oﬁy‘lalOIIII/IMI/ICﬂ

JIuunocmmuuie pezynomamol:
Obyuarowuiics noay4um 03MONCHOCMb OJisl (hopMUposanus ciedyrouux iudHocmuvix YV
- OTpe/elIeHne MOTUBALIMY U3YYeHUS yUeOHOro MaTepuana;
- OIICHUBAHHUE YCBAUBAEMOT0 YI€OHOTO MaTepHalia, HCXO/SI U3 COIMATBHBIX U JINYHOCTHBIX
IIEHHOCTEM;
- MTOBBIMIEHUE CBOETO 00Pa30BATEIILHOTO YPOBHSI M YPOBHS TOTOBHOCTH K U3YUCHUIO OCHOBHBIX
HUCTOPUYECKHUX COOBITHIA, CBS3aHHBIX C UCTOPHEH pa3BUTHS XUMHUHU U OOIIIECTBA;
- 3HAHWE TIPaBUJI MOBEICHUSI B UYPE3BBIUAWHBIX CUTYAIUAX;
- OIICHUBAHHUE COITMAIbHOM 3HAYUMOCTH Mpodeccuii, CBSI3aHHBIX C XUMUEH;
- BJIaJICHUE TTpaBUJIaMU O€30MaCHOTO OOpaIeHHUsI C XUMHUYECKUMH BEIeCTBaMH B 000py-
JIOBAaHUEM, ITPOSIBIICHUE SKOJIIOTMYECKON KYJIbTYPBHI.

Memanpeomemmnbwie pe3yibmamol:
Pezynamuenovie
Obyuarowuiics noay4um 03MONCHOCIb OJisl POPMUPOBAHUSA CTLeOYIOUWUX Pe2YTAMUBHBIX
\AZ/
- LIeJIeTioaraHue, BKJIF04ast IOCTAHOBKY HOBBIX IIeTiel, mpeoOpa3oBaHue MPaKTUYECKOM 3a/1a4uH B
MI03HABATEJIbHYIO, CAMOCTOSITENIbHBIM aHAIN3 YCIOBUN JOCTUKEHMS 11€JIM Ha OCHOBE yuéTa
BBIJICTICHHBIX YUUTEJIEM OPHEHTUPOB JIEHCTBUS B HOBOM yU4eOHOM MaTepuare;
- INTAHUPOBAHUE TTYTH JIOCTHKCHUS TEJIeH;
- YCTaHaBIIMBaHUE IEJIEBBIX PHOPUTETOB, BHIJICTICHUE abTEPHATUBHBIX CIIOCOOOB JOCTUKECHHS
e ¥ BeIOOp Hanbosee 3ppekTUBHOTO Croco0a;
- YMEHHUE CaMOCTOSITEIbHO KOHTPOJIUPOBATH CBOE BPEMSI U YIIPABIIATH UM;
- YMEHHUE NTPUHUMATD PEIICHUS B TPOOJIEMHON CUTYaIUN;
- IOCTAaHOBKA Y4e€OHOM 3a/1a4yM, COCTABIICHHUE TIJIaHA U ITOCIEeI0BATEIILHOCTH IEHCTBUM;
- OpraHm3aius pabouyero Mecrta MpH BHIMOJTHEHUH XUMUYECKOTO IKCIIEPUMEHTA;
- POTHO3UPOBAHKE PE3yJIbTaTa YCBOCHHUSI, OLIEHUBAHNE YCBOEHHOIO MaTepuaia, OleHKa Ka-
YECTBA U YPOBHS YCBOEHUS, KOPPEKIIUSA B IUIaH U CIIOCO0 ACHCTBUS TPH HEOOXOAUMOCTH.



Ilo3snasamenvhoie
Obyuaiowuiics NOIYYUM 803MOACHOCb 01 POPMUPOBAHUS CIEOYIOWUX NOZHABAMENbHBIX
Yvi:
- IOUCK U BbIJENIEHHE HH(POPMALIUY;
- aHAJIM3 yCJIOBUH U TpeOOBaHUH 3a/1a4H, BEIOOP, COTIOCTAaBICHUE M 0OOCHOBAaHHE CII0C00a
pelLeHMs 3a]1a4u;
- BbIOOp Hanbosee 3 (PEKTUBHBIX CIIOCOOOB PEIICHUS 331a4H B 3aBUCUMOCTH OT KOHKPETHBIX
YCJIOBUIA;
- BBIJIBUKEHHE 1 000CHOBAHKE THIIOTE3bI, BBIOOD crioco0a e€ mpoBepKu;
- CAaMOCTOSTEJIBHOE CO3/IaHUE AJIrOPUTMA JAESITEIbHOCTH IIPU PELICHNUH NPOOJIEM TBOPUECKOTO U
IIOUCKOBOTO XapaKTepa;
- YMEHUS XapaKTepPU30BaTh BEILECTBA IO COCTaBY, CTPOCHUIO U CBOMCTBAM;
- OTIMCHIBAHNE CBOMCTB TBEPBIX, JKUAKHX, Fa3000pa3HBIX BEIIECTB, BBICICHUE UX CYIIe-
CTBEHHBIX IIPU3HAKOB,;
- n300pakeHNe cocTaBa MPOCTEHIINX BEIIECTB C MOMOIIBIO XUMUYECKHX (POPMYIT U CYIITHOCTH
XMMHUYECKHX PEaKLUI ¢ MOMOILBIO XMMUYECKUX YPaBHEHUI];
-[IpOBE/ICHNE HAOJI0IEHUI U ONMCAaHUE TPU3HAKOB U YCIIOBUN TEUEHUSI XMMHUECKUX PEAKIIH,
BBINOJIHEHNE XMMHUYECKOI0 3KCIIEPUMEHTA, BBIBOIbI HA OCHOBE aHaAJIM3a HaOII0eHUH 3a
HKCIIEPUMEHTOM, PEUICHUE 33/1a4, TOJTy4YeHHEe XUMUIECKOH HH(POPMAITUH U3 Pa3INnIHBIX
UCTOYHUKOB,;
- YMEHHE OpraHU30BbIBaTh UCCIIEI0BAHUE C LIEIbI0 IPOBEPKU TUIIOTES;
- YMEHUE JIeJ1aTh YMO3aK/II0ueHHs! (MHAYKTUBHOE U [0 AHAJIOTUH) U BBIBOJIBI;
- yMeHHE 00BEKTUBHO OIIEHUBATh HH(OPMAIIHIO O BEIIECTBAX U XMMUYECKHX TPOLIECCaXx,
KPUTUYECKH OTHOCUTBHCS K IICEBJIOHAYYHOU MH(POPMALIUY.

Kommynuxamuenuvie
Obyuarowuiics NOIYYUM 03MOACHOCIb 01 POPMUPOBAHUSA CEOVIOUUX KOMMYHUKANUBHBLX
Yvi:
- [IOJTHOE ¥ TOYHOE BhIPa’KEHHE CBOMX MBICIIEH B COOTBETCTBUU C 3a/la4aMU M YCIOBUSAMU
KOMMYHHKAIIHH;
- 4JIEKBaTHOE UCIOJIb30BAHNE PEUEBbIX CPEACTB AJIS AUCKYCCUU M apTyMEHTAIMK CBOEH
MO3UIMH, YMEHHE MIPEICTABIATh KOHKPETHOE COAEpHKAHKUE C COOOIIEHNEM €r0 B MUCbMEHHOU U
ycTHOM (hopMme, onpesiesieHne Cloco00B B3aUMOIEHCTBH S, COTPYAHUYECTBO B ITOMCKE U cOope
uH(pOopMaLnu;
- OIIpe/ieIeHne CII0COO0B B3aUMOJIEHCTBHSA, COTPYIHUYECTBO B OUCKE U cOOpe nH(pOopMaIHH,
ydacTue B 1Majore, iaHUpOBaHUE OOIINUX CIIOCOO0B pabOThI, MPOSIBIIEHNE YBAXKUTEIHLHOTO
OTHOILEHHS K JPYTUM 00y4aeMbIM;
- OTIMCaHME COJICPYKAHMS BBITTOIHIEMBIX JIEHCTBHI C IEIBIO OPUEHTHPOBKH MTPEIMETHO-
NPaKTUYECKOH J1eATeNbHOCTH;
- YMEHUS YIUTHIBATH Pa3HbIE MHEHUS U CTPEMUTHCS K KOOPAWHAIIMN PA3TUIHBIX TIO3UIUH B
COTPY/IHUYECTRBE;
- (hopMyHpOBaTh COOCTBEHHOE MHEHHE U TIO3UINIO, APTYMEHTHPOBATh U KOOPIUHHPOBATH €€ ¢
MO3ULMSAMH MAPTHEPOB B COTPYIHUYECTBE NMPH BHIPAOOTKE OOIIETO PELIeHUs] B COBMECTHOM
NesITeTTbHOCTH,
- OCYILECTBIISATh B3aUMHBIN KOHTPOJIb U OKa3bIBaTh B COTPYAHUYECTBE HEOOXOIUMYIO B3a-
UMOITOMOIIIB;
- IUTAHUPOBATH 001IMe CIOCOOBI PadOTHI; OCYIIECTBIATH KOHTPOJIb, KOPPEKIIHIO, OLIEHKY
neicTBuil mapTHEpPa, yMeTh yOexk1aTh;
- UCTIOJIb30BATh a/IEKBATHBIE SI3BIKOBBIE CPEJICTBA /Il OTOOPa’KEHHsI CBOMX UyBCTB, MBICJICH,
MOTHBOB U OTPEOHOCTEH; 0TOOpakaTh B peuH (onucaHue, 00bICHEHNE) COIEpIKaHHe
COBEpILAEMBIX JIeHCTBUH KaK B (pOpME TPOMKOM COL[MATM3UPOBAHHOM peun, Tak U B popme
BHYTPEHHEH peuu;



- pa3BUBaTh KOMMYHHUKATUBHYIO KOMIIETEHTHOCTb, UCIOIb3Ys CPEICTBA YCTHOM U MUCHMEHHOU
KOMMYHHUKAIIUH NPU padoTe C TEKCTaMU y4eOHHMKA U TOTIOJHUTENIbHON TUTepaTypoil,
CIIPaBOYHBIMU TAOJIMIIAMU, MPOSIBIATh TOTOBHOCTh K YBKEHUIO MHOM TOUYKHU 3pEHUS TIPU
00CYXXJIEHUU Pe3y/IbTaTOB BHIMOJIHEHHON PaOOTHI.

Ilpeomemmnuie pe3yromamal
Obyuarowuiics Hayyumcs:
- IPUMEHSTH OCHOBHBIE METO/IbI TO3HAHUS: HAOIIOCHHE, N3MEPEHHE, IKCIIEPUMEHT;
- XapaKTepU30BaTh TEPMUHBI U TIOHSITHS, OOBSICHSATH B3AUMOCBSI3b MEKIY HUMU;
- 000CHOBBIBATH CUCTEMY B3IJISI0B HA )KUBYIO IPUPOY, IPUMEHSISE OMOJIOTHUYECKHUE TEOPUH,
YUEHUSsI, 3aKOHBI, 3aKOHOMEPHOCTH, TIOHUMATh TPAHULIBI UX TIPUMEHUMOCTH;
- KJ1accu(UIUPOBATH OCHOBHBIE OMOJIOTHYECKUE MAKPOMOJIEKYJIbI;
- ONUCHIBATh (DYHKIIUU OEITKOB, HYKJICMHOBBIX KHCIIOT, YTIICBOIOB M TUITHJIOB;
- YCTaHABIIMBATh CBSA3b CTPOCHUS U (DYHKIUI OCHOBHBIX OMOJIOTMYECKUX MAaKPOMOJIEKYJI, NX
POJIb B MPOIECCaX KIETOYHOTO META00IN3Ma;
- 00BSACHATH 3HAYCHHE MUKPO-, MAKPO- U YIBTPAMUKPOIIIEMEHTOB B KIIETKE;
- MOHUMATh CYITHOCTh OMOCHHTE3a OSJIKOB, MEXaHU3Ma AeWCTBUS pepMeHTOB, OnocunTe3a JJHK
u PHK, pacnana 6enkoB, OnocuHTe3a 1 0OMeHa yriieBoJ0B, OMOCHHTE3a U OOMEHa JIUIHIOB,
Ouonoruueckoro okucienus u curesa AT®, mexanuzma AecTBUS CTEPOUTHBIX TOPMOHOB;
- peliaTh 3a7a4u Ha orpeaeneHue nociuenoareabHoctu HykieotunoB JJHK u uPHK (MPHK),
aaTuxogoHoB TPHK, mocienoBaTensHOCTH aMUHOKHICIIOT B MOJIEKYJIE O€JIKa, MPUMEHSS 3HaHUS
0 peaKkiusx MAaTPUYHOTO CHHTE3a, FTEHETUYECKOM KOJI€, IPUHITUIIE KOMILIEMEHTapHOCTH;
- ZIeTIaTh BBIBOJIBI 00 M3MEHEHUSX, KOTOPBIE MPOU30M YT B MPOIIECCax MAaTPUYHOTO CHHTE3a B
clly4ae U3MEHEHHUs MoclefoBareabHocTy HykieoTua0B JJHK;
- 000CHOBBIBATh B3aUMOCBSI3b IUIACTUYECKOTO U DHEPTETHYECKOTO OOMEHOB; CPaBHUBATD
MIPOLIECCHI TTACTUYECKOTO U SHEPTeTHIECKOr0 0OMEHOB, MPOUCXOAAIIUX B KIIETKAX JKUBBIX
OpraHU3MOB;
- XapaKTepU30BaTh METObl OMOXUMHYECKUX HCCIEI0BAHU;
- IPOBOJIUTH YUE€OHO-HCCIIEI0BATENBCKYIO ICATEIIbHOCTD: BBIIBUTATh TUTIOTE3bI, TUIAHUPOBATH
paboty, oTOMpaTh U MpeoOpa3oBLIBaTh HEOOXOAUMYIO HH(OPMAIIHIO, TPOBOIUTH
9KCIIEPUMEHTHI, HHTEPIPETUPOBATEH PE3YIIbTATHI, JISIaTh BEIBOJIBI HA OCHOBE MOJIYYCHHBIX
pe3ynbTaToB;

Obyuarowuiics NOIYYUM 803MONCHOCTb HAYUUMBCA.!
- BBIJIBUTATh U NPOBEPSTH SKCIEPUMEHTATBHO TUIOTE3bl O XMMUYECKHX CBOMCTBAX BEIIECTB Ha
OCHOBE X COCTaBa M CTPOCHHS, MX CIIOCOOHOCTH BCTYIATh B XUMHUECKUE PEAKIHH, O XapaKTepe
Y MPOAYKTAX Pa3InUHbIX XUMUYECKUX PEAKIIHIA;
- XapaKTepu30BaTh BELIECTBA I10 COCTAaBY, CTPOSHHIO U CBOWCTBAM, yCTaHABJINBATh MPUUMHHO-
CJICACTBCHHBIC CBA3U MECXKAY NaHHBIMU XaPAKTCPUCTUKAMU BCIICCTBA,
- BBIJIBUTATh U MPOBEPSTH SIKCIEPUMEHTAIBHO TUIOTE3BI O pe3yiibTaTax BO3ACUCTBUS pa3IMUHBIX
(bakTOpOB HAa H3MEHEHHE CKOPOCTH XUMUYECKON pEaKIlvi;
- UCTOJIb30BATh NPUOOPETEHHBIE KIIIOUEBbIE KOMITETEHIIUHU TPU BBIIIOJIHEHUHU MPOEKTOB U
y4eOHO-HCCIIeA0BATENbCKUX 3a/1ad 110 N3YUSHUIO CBOICTB, CIOCOOOB MOIYUSHHS U pac-
MO3HABAHUS BEILIECTB;
- 00BLEKTUBHO OILICHUBATh I/IH(bOpMaI_H/IIO 0 BCHIECTBAaX U XUMHUYCCKUX ITPOLECCAX;
- 0CO3HABaTh 3HAYCHHUE TEOPETUUECKUX 3HAHUH 110 XUMHH U1 IPAKTUUYECKOH NesATeTbHOCTH
YeJI0BEKa,
- CO3/1aBaTh MOJIETIM U CXEMBI JJIS pelIeHus] YUeOHBIX U TO3HABATENIbHBIX 3a/1a4; TOHUMAaTh
HEO0OXOIMMOCTh COOTIOICHUS TIPEANMCAHIH, TPeJIaraéMbIX B MHCTPYKIIUSIX 110 UCITOJIH30BAHUIO
JIeKapCTB U Jp.

Coaepixanue nporpaMmsbl



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

OcCHOBHBIE MOHATHSA U 3aKOHBI XUMHH. BeliecTBo, XUMUYECKUI AJIEMEHT, aTOM, MOJIEKYJIa.
3aKOH COXpPaHEHUsS Macchl BEILECTB, 3aKOH IMOCTOSIHCTBA COCTaBa, 3akoH ABorajpo. Koanuecto
BEILIECTBA, MOJIb, MOJIApHAs Macca, MOJSApPHBIA 0o0beM rasos. MaccoBas nois. Beruncnenue
MaccoBOW JIOMM XMMHYECKOTO »JJIEMEHTAa B COCIMHEHHH. BBIBOJ XMMHUYECKOH (opMyIibl
BEIIIECTBA [0 MACCOBBIM JI0JIIM 3J€MeHTOB. OTHOCHUTENbHAs IJIOTHOCTh I'a30B. Y CTAHOBJIEHUE
npocreiield (GopMynbl BEUIECTBA IO MAacCOBBIM JIOJISIM 3JIEMEHTOB C HCIIOJIB30BAaHHEM
aOCOJIIOTHOW M OTHOCHUTEJIBHOW IUIOTHOCTH BellecTBa. BbiBog ¢GopMmyssl BemiecTBa IO
OTHOCHUTEJIbHOM TUIOTHOCTH T'a30B U Macce (00beMy MU KOJTMYECTBY) MPOAYKTOB CTOPAHHUSL.

Tema 2.Bviuucnenusn no ypasueHuam xumudeckux peaxyuii (24 uaca)

XUMHUECKUE peakuy. Y paBHEHUsI XUMHUECKUX peakluil. Beruricienne macchl (KOIUYECTBa,
o0beMa) BellecTBa IO M3BECTHOM Macce(KOIUYeCTBY, OO0BEMY)OJHOTO M3 BCTYNMBIIMX B
pEeaKkUMI0O MM IOJNydyuBIIMXCsS BemiecTB. TemnoBoil a¢ddekr peakuuu. Tepmoxumumyeckue
ypaBHEHHs peakuuid. Pacyersl TerioBoro 3pdexra peakuuu Mo JAaHHBIM O KOJIWYecTBe (Macce,
00bEMY) OJHOIO M3 Y4YacTBYIOIIMX B PEAKLUU BEUIECTB M KOJMYECTBY BBIACIAIOLICHCA HIN
norjouaronieics TemiaoTel. Beluucienne Macchl (KojaudecTBa, o0beMa) NpPOAYKTa peakluu,
€CJIM OJIHO M3 HCXOIHBIX BELIECTB JaHO B M30bITKE. XMMHUYECKHE CBOMCTBA YIJIEBOJIOPOJIOB U
cnocoObl ux monydeHus. CXeMbl NMPEeBpalICHUH, OTPAKAIOUINE T'C€HETHYECKYIO CBS3b MEXKIY
YIJIEBOAOPOAAMU: OTKPBITHIE, 3aKPBIThIE CMEIlIaHHble. Briuncienre mMaccsl (00beMa) MpoayKTa
peakIu Mo M3BECTHOM Macce (00bEeMY) MCXOJHOTO BEIIECTBA, COJAEPIKAIIETO OIPEIACICHHYIO
MaccoBYIO JI0JIF0 IpuMeceil. Boluncienne maccoBoil Wi 0ObEMHOM J1OJM BBIXOJA MPOIYKTa
pEaKIu OT TEOPETHYECKH BO3MOXKHOTO. BBIUKCIICHHE TPOIIEHTHOIO COCTaBa CMECH BEIIECTB,
BCTYNUBIIUX B peakuuio. Cxembl MPEeBpaLICHUH, OTPaKaloLIMe I'€HETHYECKYIO0 CBSI3b MEXKAY
KJIacCaMH OPTraHMYECKUX COCIWHEHHH (COCTaBUTh YPABHEHHS COOTBETCTBYIOIIUX PEAKIIHil)
[TpakTuKyM: cOCTaBJI€HHME CXEM IMPEBPAIIECHUI, OTPAKAIOUIMX TEHETHYECKYIO CBSI3b MEXIY
KJIacCaM¥ OpPraHMYECKUX COeAMHEHUH. Perenne KoOMOMHUPOBAaHHBIX 3a/1a4.

Tema 3. Xumuueckuii Ikcnepumenm u yughpoewie navopamopuu (4 waca)
[Mudposbie naTunku.OO0mMe xapakrepucTuku.duszmueckue >PQPEKThl, HCIONIb3YEMbIE B
paboTe TaTYMuKOB.

Tema 4. Beeoenue 6 ouoxumuio (2 uaca)

broxumus — Hayka 0 Ka4eCTBEHHOM COCTaBE, KOJUYECTBEHHOM COJICpPKaHHH M IMpeodpa-
30BaHUAX B MPOIECCE KU3HEACATEIHLHOCTH COSIUHEHHM, 00pa3yromux KuBylo MaTeputo.Mcro-
pus pa3BUTHS OMOXMMHU.POJb OTEYECTBEHHBIX YUYCHBIX B Pa3BUTHH OHOXMMHH.B3auMocCBsI3b
OMOXMMHUM C MOJEKYISIpHOW Ouosiorueit, 6uopu3nuKoil 1 OMoOpraHUYecKor XuMmHel.3HaueHue
OMOXUMHH JJI Pa3BUTHUA OMOJOTHUU, MEIUIIMHBI, OMOTEXHOJOTHHU, CETbCKOTO XO035HCTBA, TeHe-
TUKHU U 9KOJOTHH.MeTonbl OMOXMMHUYECKUX HCCIEAOBaHUN U WX XapakTepuctuka.lcrnonb3oBa-
HUE COBPEMEHHBIX CKOPOCTHBIX M aBTOMATH3HPOBAHHBIX (PH3UKO-XHMHUYECKUX METOOB aHAN3a
JUTsE OMOXUMUYECKUX Ieneil. bBuoxumuueckne MeToIbl MOHUTOPUHTA OKPY>KAIOIIEH CPEIbI.

Tema 5. Xumuueckuii cocmae op2anu3mos u oouiee nonamue 00 o0OMene 6euyecme u
IHepeuu 6 yHcueoit npupooe (4 uaca)

[TonsiTie O TNIaBHBIX OMOTEHHBIX 3JIEMEHTaX.Makpo- U MHUKPOIJIEMEHTHL.3aKOHOMEPHOCTH
pacmpocTpaHeHHUs] JJIEMEHTOB B JKHMBOW mpupoje.lloTpeOHOCTh OpraHu3MOB B XUMHYECKHX
aneMeHTax.bnoreoxumMudeckuii KpyroBopoT BEIIECTB B MPUPOJIE — OCHOBA COXPAHCHHS pPaB-
HoBecHsi Omocdeprl.MaciTaObl 0OMeHa BellecTB B KuBOU npupope.llnactuueckue u sHepre-
TUYECKHE BEIIeCTBA.bUOIOTHYecKn aKTUBHBIE COCIMHEHUS, UX POJb B JKW3HHU 4YEJIOBEKa, JKH-
BOTHBIX U pacTeHuil.lloHsTHE O MecTULUIaX U UX BUJIAX.

Tema 6. benku. Pacnao u ouocunmes 6enkos (8 uacoes)



Posb 6enKoB B mocTpoeHNH U (PyHKIMOHUPOBAHUH XKUBBIX cucteM.IloHsTHe 0 mporeome u
MPOTEOMHUKE. AMUHOKUCIIOTHBIN cOCTaB OenkoB.IloHTHE O TPOTEeMHOTEHHBIX
aMHHOKHUCIIO0Tax.Croco0 CBsI3M aMUHOKHCIIOT B OenkoBoit monekyne. llentuast.[Ipuponnsie
MenTUbI (MTyTaTHOH, Ba30IIPECCHH, SHKE(haTuHbI, SHIOP(OHUHBI U Ap.), X GU3N0IOTHIECKOE
3HAUEHUE U UCII0JIb30BAHHUE B KAUECTBE MEIULIMHCKUX IIPENapaToB. XUMUYECKUM CUHTE3
MENTHI0B 33JaHHOT'O CTPOEHUSI M BO3MOXKHOCTHU UX NMpuMeHeHUs . CTpyKTypa OeITKOBbIX
mouiekyi.IlepBuunas cTpykTypa 6enkoB. I IpHHIIUIIBI 1 METOBI OIIPEIeTICHUs IEPBUYHOMN
CTPYKTYpHbI Oenka.BropuyHnas u HagBTOpUYHAs CTPYKTYpbl OenkoB.Ilonarue o0 a- u B-
KOH(popManusax nonunentuaHoi uenu (padotsl JI.ITonunra).[lapamerpsr a-ciimpanu
MOJIMIIENTHAHOM 11enn.CBS3b MEPBUYHON U BTOPUYHOM CTPYKTYp OCIKOBOM

monekyibl. Kimaccugukarys 6eKoB 10 JIeMEHTaM BTOPUYHOW CTPYKTYpbL. JJOMEHHBIN PUHIIUTT
CTPYKTYpHOI opranuzauuu 6enkoB.IloHsTre 0 cTpyKTYpHBIX U (PYyHKIMOHATBHBIX JOMEHaX (Ha
nprMepe UMMYHOTJIOOYTMHOB U KaTaTUTHYECKH aKTUBHBIX OeKoB). TpeTnyuHast CTpyKTypa
OenkoB. Tubl cBA3€H, 0OeceunBarOIINX NOIJepKaHIE TPETUYHON CTPYKTYphI. JJuHAMUYHOCTh
TPETUYHOH CTPYKTYpHI OenkoB.CaMoOpraHu3ays TPETUIHON CTPYKTYPHI OEIKOBON MOJIEKYIIBI U
poJb cienu@rueckux OeIKOB-IIaepoHoB B 3TOM mpoiecce.lIpeackazanue npocTpaHCTBEHHOTO
CTPOCHUS OEIKOB UCXO/S U3 UX IEPBUYHON CTPYKTYphl.UeTBepTHUHAs CTPYKTypa
6enkoB.KoHkpeTHbIe TpUMEphl YETBEPTUUHON CTPYKTYPhI OEIKOB (TeMOTJIOOHH, JTaKTaT-
Jeruaporenasa, karanasa u ap.).Homenknarypa u kinaccudukarus 6enkoB.OyHkimonanabHas
Kiaccugukanus 6eIKOB U XapaKTePUCTUKA OTAEIbHBIX TPYIII: CTPYKTYPHBIX, COKPATUTENbHBIX,
3alUTHBIX, TOKCUYECKUX, PELIEITOPHBIX U PErYISATOPHBIX. benku (MeTaioTHOHEUHBI,
reMOTJIOOHNH | JIp.).

Pacriag GenkoB.DepMeHTHI, OCYIIECTRISIONINE pacnan 0emkoB.IIpoTeacoMbl — KOMIUIEKCHI
MPOTEONUTHYECKUX (epMeHTOB.MakopHble O€lKM KpOBHM KaK MCTOUYHUKH OHOIIOTUYECKU
aKTUBHBIX NenTuaoB.Metabosn3m aMuHOKUCIOT.KOHEUHbIE MPOAYKTHI pacnajga OeiIKoB U MyTH
CBs3BbIBaHUS amMMHaka B opranusme.llyTu HOBooOpa3oBaHus aMUHOKHUCIOT.IlepBuyHBIE U BTO-
pUYHBIE aMHHOKHCIIOTHI.3aMEHUMBIE M HE3aMEHHMbIE aMHHOKHUCIIOTHL.brocunaTtes 6enxos.Ma-
TpU4YHas cxeMa OWOCHHTe3a OelKOB.AKTHBUPOBAHUE AMUHOKHUCIOT (CHHTE3 aMHHOAuI-TP-
HK).Crpoenue pubocom.CoctaB HmpOKapuOTHUYECKUX U dyKapuotudeckux pudocom.Ilomupu-
060CcOMBL.OTanbl TpPaHCIALUMM (MHULMALKSA, SJIOHTAlMs, TepMHHaLuUsA) U ux perymauus.Kon
6enkoBoro cuHTe3a.OCcoOEeHHOCTH N'€eHETHYECKOT0 KO1a MUTOXOH/IPUI U XJIOPOILIACTOB.

Jlabopamopuuwiit padomot

1.Onpenenenne cpeapl paCTBOPOB aMHHOKHUCIIOT.
2.0npeneneHre H303JeKTPUIECKON TOUKH KeJTaTUHBI.
3.0mnpenenenne TeMNepaTypsl MIaBJICHUS aMUHOKHCIIOT.
4.BnusiHre TeMIepaTypbl Ha CBONCTBA OEIKOB.
5.Bnusinue nzmenenus pH Ha cBolicTBa O€NKOB.
6.11BeTHBIC peakiuu Ha OENKH.

Tema 7. @epmenmut (6 uacoes)

Pa3HooOpasue kaTamuTHUECKU aKTUBHBIX MoJieKys.KaraauTuuecku akTHBHBIE O€JIKH (IH3H-
Mbl), Katanutudecku akTtuBHele PHK (pubo3nMmbl), KaTaauTWyecku aKTUBHBIE aHTHUTENA
(a03umbr). Katamutnueckass  ¢ynkmus — OenkoB.Pazmuumst B cBoMcTBaX  (pepPMEHTOB |
KaTaJn3aTopoB MHON mpupoasl.CrnenuduuHocTs AeicTBus (pepmMeHToB.Posib OTeuecTBEeHHBIX
yuénpix (M.ILIlaBnoB, A.E.bpaynmreitn, B.A.DOHrembrapar u Jap.) B  pa3BUTUHU
sH3uMonioruu.IlonsiTue o cyOcTpaTHOM U AJIOCTEPUUYECKOM  LEHTpaX B MOJIEKYJe
depmenToB.DepMEHTH MOHOMEpPHI  (TPUICUH, JHU30IUM) W  MYJIbTUMEpPHl (IJIyTaTHOH-
penykrasa).llonstue o xodepmentax.KopepMeHTbI — NMEPEHOCUMKH BOJOPOJA U HJIEKTPOHOB
(HA, HAA®, ®AJT), u atomubix rpynn (AT®, kopepment-A, HIAD-caxapa).MHOKeCTBEHHbIE
bopmbI (bepMeHTOB U ux (GyHKIMOHATIBHOE 3HaveHue.M3ohepmeHTs
JaKTaTAETHAPOreHa3bl.3HaUeHUE MCCIEe0BaHNS MHOXECTBEHHBIX (opM GdepMeHTOB s



MEIUIMHBI, TCHETHKH, CEJICKIMH ¥ MOHUTOPUHIa OKpYXarulei cpenbl.MexaHu3M IeiCTBHSI
dbepmenToB.DepMEHT-CYOCTpaTHBIC koMruiekchl. KoHcTaHnTa JIMCCOITUAITIT dhepmeHT-
cyocrparnoro komiuiekca (KS) m koncranta Muxasmuca (KM).AKTHBaTOpbl U HHTHOUTOPHI
¢depmenToB.BinsiHNEe KCEHOOMOTHKOB Ha aKTHBHOCTH (hepmeHTOB.HOMeHKmaTypa n kimaccudu-
kaiusi  pepmentoB.[IpuHuunel  knaccuukamu GepmMeHTOB. I IpOMBINUIEHHOE TONXy4YeHHE |
NPaKTHYECKOE HCIIONb30BaHNE (pepMeHTOB.IlepcreKTHBB NPAaKTHYECKOTO HCIIOIb30BAHUS PH-
0031MOB 1 a03UMOB 151 00PBOBI ¢ 3200JIEBAHUSMH YETIOBEKA.

Jlabopamopnubwiii padbomut
1. TepmonabuiapHOCTH (hEPMEHTOB.
2.BiusHue aKTUBATOPOB U MHTUOUTOPOB Ha paboTy (pepMEHTOB.

Tema 8. Bumamunot u Hekomopble opyzue 6uonozuiecku akmuehnvle coeourenus (6

yacoe)
Wcropust oTKpbITUS BUTaMUHOB.POJIb BUTAMUHOB B MUTAHUM YE€JIOBEKA U KMBOTHBIX.ABUTA-
MHUHO3BI, TUTIIOBUTAMUHO3HI, TUIEpPBUTaMUHO3b1. COOTHOIIIEHUE BUTAMHHOB u

kopepmeHToB.Butamepust. )KupopactBopiumele BUTaMuHBL.ButammHn A W ero ydactue B
3purenbHoM akte.Butamunsl D, K u E u ux pons B oOmene emiectB.BogopacTtBopumbie
BuTamubbl. Butamuael B1, B2, B5, B6, B12, ux 3unauenne B oOmeHe BemecTB.Butamun C
(ackopbuHOBas kucinoTa).PazHooOpaszue 6HOIOrMUYECKN aKTUBHBIX COSAMHEHHUM: aHTUBUTAMUHBI,
AHTHUOMOTUKY, (UTOHIMIBL, TepOMIMIBI, Ie(pOIMAHTHI, POCTOBHIC BeIIeCTBA (BaKHEHIINE
IPEJCTaBUTENIN U MEXAHU3MBbI IeHCTBUSA).

Jlabopamopnusie pabomot
1.KauecTBeHHas peakuysi Ha BUTaMuH A.
2.KonuuecTBeHHOE onpe/ienienre BuTamuHa P B vae.

Tema 9. Hykneunoguie kuciomol u ux oomen (4 uaca)

HcTopust OTKpPBITHS U U3yYEHUS] HYKJIEMHOBBIX KHCIIOT, UX XMMHUYECKHH CcOCTaB.XapaKTepHu-
CTHKa IypUHOBBIX M NHPUMHUIMHOBBIX OCHOBAHUM, BXOJSAIIMX B COCTaB HYKJIEHHOBBIX
KHACIOT./[Ba THUNAa HYKJIEHMHOBBIX KHCJOT: Je30KcHupuOoHykienHoBass kucinota (JAHK) wu
pubonykinennoBas kucinora (PHK).Pasmuuusa mexnay [JAHK u PHK mo cocraBy riaBHBIX
A30THCTBIX OCHOBAHMMH, TIEHTO3aM, MOJEKYJIIPHOM Macce, JIOKAIM3alMM B KIETKE U
¢yuknusam.Ctpykrypa u ¢yukiun JIHK.Conepxanne JIHK B opranusme u nokanuzanus e€ B
KJIeTKe (Aapo, MHTOXOHJpPUH, XJOpoIulacTa, dnucoMmsl).Pasmep u ¢Gopmbel Mosekyln
JIHK KonbueBas ¢opma JIHK HexoTophix (aroB, MUTOXOHJpHM MU xsoporuiactoB.llepBuunas
crpykrypa JIHK.Ycnexu ©  mepcnekTUBBl B paclIM(ppOBKE  CTPYKTYphl TI'€HOMOB
MHUKPOOPTraHU3MOB, PAaCTeHHI U KUBOTHBIX.IIpoekT «l'eHOM uenoBeka».BTopuuHas cTpykTypa
JHK (mogens JIx.Yorcona um ®.Kpuka).KommiaemMeHTapHOCTh a30THCTBIX OCHOBAaHMM M €€
3HaueHUe JUISE BOCIPOU3BE/ICHUS CTPYKTYpBI reHoMoB. TpeTnunas CTPYKTypa
JHK.Csepxcnupanuzamus JTHK.M30biTounocts u komnaktHocTs Mouiekyn JIHK.Ctpoenue
xpomatuHa.Mytauuu B JIHK u daxropsl, ux Bb3piBatoniue.Penapanus ctpykrypsl JHK u eé
3HaueHue a1 coxpaHeHus BujoB.HacnencrBennslie 3aboneBanus.PHK, ux xmaccuduxanus
(tPHK, pPHK, MPHK, msPHK, t™PHK, Bupycusie PHK).CpaBHutenbHas xapakTepucTHKa
BugoB PHK mno wux crpykrype u Qynkuusam.Mexanusm OHocuHTE3a (pEIUTUKALIUM)
JHK.®epments (PHK-mmommmepaza, JIHK-monumepaza, JIHK-nuraza) u GenkoBbie (hakTopHl,
yuactBytoue B perumkaimun  JIHK.Permkanumonnas Buika © 3Tambl  OMOCHHTE3a
JIHK.OcoGennoctu pemnukauuu y npo- u sykapuot.buocunres PHK (Tpanckpumnuus) u eé
perymauuss y npo- u d3ykapuor.lonstue o TpanckpuntoHax u onepoHax.Co3peBaHue
(mpoueccunr) PHK.Crnaiicunr u ero Buabsl. Ayrocmnaiicunr.«Penakrupoanue» PHK.OOparnas
TPaHCKpUIILIUA U €€ 3HAueHue JUIsl CYIIEeCTBOBaHMS BHUPYCOB (Ha TIIpUMeEpe BHUpYca



UMMYHOJE(HIINTA YEJIOBEKa W BHUPYCOB TIPHUIINA) U BHYTPUTEHOMHBIX mepectpoek.llonstue o
MOJBWKHBIX T'€HETUYECKUX DJIEMEHTAX W WX 3HAYEHUHU I dBOOIMHM reHomos.Ilonsrtue o
TE€HETUYECKON nHxeHepuu. I IpuHune! u cTpaTeruu MOJIEKYJIIPHOT O
KJIOHUPOBaHMSL. JIOCTHIKEHUS U NEPCHIEKTUBBI MOJIEKYIISIPHONH OMOTEXHOIOTUH.

Jlabopamopuvie pabomuol
1.Bbienenne HyKJIEONPOTEUHOB U3 IPOAKEH.

Tema 10. Yenesoowt u ux oomen (5 uacos)
Knaccudukanus yrinesogos.IIpocteie yrieBoasl (MOHOCaXapHbl) U UX MpeacTaBuTenu (pruodosa,
TIII0K03a, PpyKTO3a, rasiakTo3a).CioxxHbIie yriaeBoabl. J[ucaxapuasl (caxaposa, JIakTo3a,
manbto3a).llomucaxapuabl, UX CTPYKTypa U MpeicTaBUTeN! (TTMKOreH, Kpaxmal, KJIeTyaTka,
xUTHH).DYHKINU YIIIEeBOIOB (IHEPTETHUECKas, MeTabonnyecKas, pelenTopHas 1
np.).I'muKonpoTenHsl Kak JeTepMUHAHTHI Ipymi kpoBu.OomeH yrieBooB.Ilytu pacnaga
MOJICaxapuI0B.

Perymsmus ¢gocdoponmza mnpu  yuactum  ropmoHoB,  G-OenkoB, UAM®D u
nporenHkrHa3.O0MeH TII0K030-6-hocdara (IMXOTOMUYECKUN U alloTOMUYECKUi myTH).O0MeH
nupoBUHOTpaaHoN KucnoThll mukonu3.CrnuproBoe Opoxenwue./leiicTBre sTaHONA HA OpraHU3M
yenoseka.[lonmupepmeHTHBII KOMILJIEKC OKHCITUTEIHLHOT01eKapOOKCHITMPOBAHUS
MUPOBUHOTPAAHON KUCIOTHL. LMK TprKapOOHOBBIX M UKAPOOHOBBIX KHUCIIOT, €r0 3HAUYECHHE B
oOMeHe BemecTB W oOecrnedyeHMH opraHuzMa sHeprueil.buocunres yriesonos.llonsTne o
NepBUYHOM OHMOCHHTE3€e yriieBoa0B. [ mokoHeorenes. buocuuTe3 onuro- u nonucaxapuaos.

Jlabopamopnusie pabomot
1.IlBeTHBIC peakiK Ha Kpaxmall.
2.KauecTBeHHBIE PEaKIUI0 HA MOHO- U JUCAXaPU/IBL.

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

OO6mas xapakTepucThka u kinaccudukanus munuaoB.CTpykrypa u GpyHkuuu nmunuaos.Ponb
JUTIUJIOB B MOCTPOCHUM OMoorudeckux MeMOpaH.CTpykTypa U QyHKIUH JunonpoTernHoB.006-
MeH xupoB.Pacnaz xupoB U B-OKHCIEHHE BBICIINX KUPHBIX KUCIOT.I THOKCHUIIEBBII ITUKI U €ro
pOJIb BO B3aUMOCBSI3M OOMEHa JIMIKUJOB U yrieBo1oB.MexaHn3M OMOCHHTE3a BBICIINX JKUPHBIX
kucnot.buocunres TpurmunepuaoB.Hapymenus B oOMeHe kupoB.OKUpeHHME U €ro
npuunHbl. Bocky, ux crpoeHue, QyHKIMM U IpeICcTaBUTENN (criepMaleT, MmyelnHblil Bock).Cre-
punbl.Cteponsl (xoaectepos1, 3procrepon u Jp.).CTpykTypa U (QyHKIMH CTEPOMIOB (XOJeBast
KHCII0Ta, cTepougHble ropMoHsbl).Doconunuasl.buonoruueckas ponb ¢pocponunuaos.Poc-
(OMHOZUTHIBI KAK KICTOYHUKH BTOPHUYHBIX TOCPETHUKOB TOPMOHOB.

Jlabopamopnuvie pabomot
1.Onpenenenne TeMneparypsl IIABICHNS U 3aTBEPAEBAaHUS )KUPOB.
2.OMynbIUPOBAHUE KUPOB.

Tema 12. Buonozuueckoe oxkucinenue u cunmes AT® (2 uaca)

Hcropus wu3ydeHHs MpoOIecCOB Ouojormueckoro okucienus: paborel A.H.baxa,
B.N.ITannaguna, O.BapOypra, B.A.Durensrapara.Pasnoo0pasue ¢hepMeHTOB OMOIOTHYECKOTO
okucieHna.CucTeMbl MUKPOCOMAJIBHOIO OKHcieHus B kieTke.lluroxpom P-450 u ero pons B
JETOKCUKAIMMKCeHOONOTUKOB. CylepoKCHIIUCMYTa3a, Karaja3a U HX poJib B 3allUTe opra-
HU3Ma OT aKTHBHBIX (hopM Kucnopona.Comnpspkenue okucieHus ¢ ¢ocpopunupoanuem.Cyo-
crpatHoeochopunupoBanre u (ochopunrpoBaHre Ha ypPOBHE DIECKTPOHHO-TPAHCIIOPTHOM
nenu.Ilonarue o compsratomeir MemOpane MmutToxoHApuil.Ctpoenue nporoHHOMAT®Da3sl u
BEpOSATHbIE MeXaHU3MbI cuHTe3a ATO.



Tema 13. I'opmonwl u ux ponv 6 oomene seugecme (8 uacos)
Knaccugukarus ropmoHoB.CTepouHbIe TOPMOHBI: KOPTUKOCTEPOH, TECTOCTEPOH, 3CTPATUOI,
9KINU30H.MexaHn3M IeUCTBUS CTEPOUIHBIX TOPMOHOB.IlenTuHbIe rOpMOHBL. XapaKTepUCTUKA
MHCYJIMHA, TOPMOHA POCTa, THPEOTPOIINHA, TaCTPHUHA, Ba3onpeccnHa. Mexanusm neincTBus
NENTHUIHBIX TOPMOHOB (Ha pUMeEpe TIII0KareHa 1 nHeynuHa).CaxapHelid 1uabeT u ero
Bubl.IIpounie ropMOHBI (apeHaNINH, ayKCUH, THOOEpEIUINHBL, IUTOKUHUHBL, IPOCTATJIaHANHBI),
UX CTPYKTYpa ¥ MEXaHU3M JeicTBus. Pumsunr-dakropsl ropmoHoB.Heiiporopmonsr (3H-
noppuHbI U sHKepanuHbl). [IpuMeHeHre TOPMOHOB B MEIMIIMHE U CEJIbCKOM XO34HCTBE.

Jlabopamopuvie pabomuol

1.KadyecTBeHHBIE peaKIuy Ha UHCYJIMH.
2.Peakuus aipeHaInHa C XJIOPHBIM JKEJIE30M.
3.Peaknus aipeHalivHa C MOJIOM.

Tema 14. Bzaumoceasv u pecynayus oomena eewjecme. IIpoonemvl ouoxumuyeckoi
akonozuu (4 waca)

OOmme mpencTaBieHUs] O B3aUMOCBS3H OOMEHa BemlecTB B KieTKe.lloHsATHE O KITFOUeBBIX
MeTabonuTax (MMPOBUHOTpaAHAs KHUCIOTa, KopepMmMeHT-A u Jp.).B3auMocBsa3p OCIKOBOTO M
HYKJIEHHOBOrO OOMEHa, 3HauY€HUE PEryJsITOPHbIX OeNKOB.B3auMOCBS3b YIiIEBOJAHOIO U OENKO-
BOro oomeHa.Ponb nmupoBuHOrpasHoi kucinotsl u 1ukia Kpebca B 3T0il B3ammocBss3u.B3au-
MOCBSI3b OOMEHA YIJIEBOJOB M JIMIIKUJOB; POJb allETUIKO’H3UMa-A B 3TOM Ipoliecce.YpoBHU
peryasnuu oOMEHa BEIIECTB: KJIETOYHBIN, OpraHU3MEHHBIH M MOMYJIALIUOHHBIA. TpaHCKpUIIu-
OHHBIHN (ONIEPOHHBIN) ypoBEHb peryasiuuu.OCHOBHbIE MEXaHU3MbI PETYJISIUU OOMEHA BEIIECTB B
kjeTke.OpraHu3MeHHbIH YPOBEHb perysiun.l opMoHanbHas perymsus oOMeHa
BeulecTB.KackagHplii  MeXaHU3M  peryisiMM C y4yaCTMEM TOPMOHOB W  BTOPHYHBIX
nocpeHUKOB.[lomy/IALIMOHHBIN  ypOBEHb pPEryasiuuu.AHTUOMOTUKH MHUKPOOOB, (QUTOHLIU/IBI
pacTeHMii, TeJIeproHbl KUBOTHBIX M WX BIMSHHME Ha IPOLECCHl KU3ZHEIEATEIbHOCTH. DKOJIOrO-
OMOXMMHUYECKHE  B3aMMOJEHCTBMSI C  y4acTHEM  DPa3IUYHbIX  TIpYyNI  OpraHU3MOB:
MUKpPOOPTraHU3MOB, TIpHOOB, BBICHIMX pPACTEHUH, >XUBOTHBIX.TOKCHMHBI pacreHuil.llumessie
nereppeHTbl U aHTUUAaHThLIIMIEBbIe aTTPAaKTaHTBl M CTUMYJISATOPHI. XEMOPETYJIATOpPHI,
BO3/ICIICTBYIONIME Ha IO3BOHOYHBIX >KMBOTHBIX.HakomieHue M HCHOIb30BaHUE >KUBOTHBIMU
BTOPUYHBIX METaOOJIUTOB pacTEHUH.AHTPONOreHHble OMOAKTHBHBIE BELIECTBA M IPOOJIEMbI
XUMHUYECKOTO 3arpsi3HeHus: O6uocgepbl. JKOJOrH4eckr Oe30macHble CrocoObl BO3JCHCTBUS Ha
pas3JInYHbIe BU/IbI )KUBOTHBIX, PACTEHUH 1 MUKPOOPTaHU3MOB.

Tema 15. Xumuueckuii snemenm (3 uaca)

Crtpoenue u coctaB aTroma. COCTaBICHHUE AIEKTPOHHBIX U 3JICKTPOHHO-Tpadguaeckux hopMyI
aTOMOB XHUMHYECKUX DJIEMEHTOB. BaJIEeHTHOCTDL U CTEIIEHL OKHUCJICHUS XUMHUUYECKUX DJIEMEHTOB.
[Tepuoanueckuii 3axkoH. CpaBHUTENbHAs XapaKTEPUCTUKA XUMHUYECKHX OJJIEMEHTOB MO HX
IIOJIOKECHHUIO B HOpS[I[KOBOfI CUCTCME XUMHUYCCKUX DJICMCHTOB U CTPOCHUIO aTOMa.

Tema 16. Beuwecmeo (9 uacos)

[TocrosinHas ABoraznpo. BeluucieHne CTpyKTYpHBIX €JUHMI] B ONPENEIEHHOM KOJIMYECTBE,
Macce win o0bEéMe BemlecTBa. YpaBHeHue MenaeneeBa-Kiaiinepona. CriocoObl BbIpaskeHUs
KOHIIEHTPALlUu PAacTBOPOB (MaccoBas, MousisgspHas) lIpaBuno cMmemeHus pacTBOpoB, («IIpaBHIIO
KkpecTa»). Kpucrammoruaparsl.

Tema 17. Xumuueckue peaxuyuu (12 uacoe)

I'eHeTnyeckass CBs3b MEXAY KilacCaMU HEOPTaHWYECKUX U OPraHMYECKHX BEILECTB.
Tepmoxumuueckue ypaBHeHUs peakuuil. TermnoBoit a¢dekt peakiuu. 3akoH ['ecca. DHTaIbINA
peaknuii. CKOpOCTh XMMHUYECKON peakluu. XuMU4ecKoe paBHOBecue. KoHcTaHTa paBHOBECHS.
Peakuuu B pacTBOpax snektponuToB. ['maponus coseit, pH pactBopos.



Tema 18. Ilo3nanue u npumenenue seuwiecme (10 vacos)
Breruncnenue maccel win 00bEMa MPOAYKTA PEAKIMH 10 W3BECTHOW Macce WU 00BEMY
MCXOJIAILEro BEIIECTBA, COAEPKALIErO TPUMECH.
Brruucnenue maccel (00bEMa) KOMIOHEHTOB CMECH BEIECTB IMOJHOCTHIO WM YaCTHUYHO
B3aUMOJICHCTBYIOIIIME C PEAreHTOM. OJEKTPOJIU3 pPacIUlaBOB U PACTBOPOB  COJIEH.
CrepeoMeTpUuecKre CXEMbI pEaKLIUK U pacyEThI 110 HUM.

Tema 19. Ilpoexmnasa paboma

[Tpennaraercs st MPOEKTHOW pabOTHI CIECIYIOMINE TEMBI (IPUMEPHBIC):

1. KauecTBeHHbBIE peaKIIK Ha aMUHOKHCIIOTHI M OJIKH.

2. Ilpurorosnenue pactBopa Oenka (sudaHOrO anbOymuHa).PasnencHue O0eIKOB KypHHOTO Sidlia
1o uX pacTBopuMocTu./leHaTyparus 6einkoB (oOpaTuMas U HeoOpaTumasi).

3. CpaBHUTEIBHBIA aHAIW3 MPOAYKTOB KHUCIOTHOTO W (EPMEHTATUBHOTO THIPOJIHM3a TU- U
noJincaxapuoB (Ha MpuMepe caxapo3bl U Kpaxmasna).

4. CrietuuaHOCTh AeHCTBHS (pepMEHTOB (amMmiIa3a).

5. BausiHue Ha akTUBHOCTH (PEPMEHTOB TeMIiepaTypsl, pH, akTHBaTOpPOB 1 HHTUOUTOPOB.

6. Beinenenne puOOHYKICONPOTENHOB U3 APOIKIKEH.

7.KauecTBeHHOE ompezenieHne IpOAYKTOB THAPOIN3a pUOOHYKIIEOPOTEHHOB.

8. BbImeneHHe TIIMKOTCHA W3 IEYCHHW >KUBOTHBIX.COIMOCTABICHUE CTPYKTYphl TJIMKOTCHA M
Kpaxmarna.

9. Pa3nenenue yrieBoI0B METOJJOM TOHKOCIIOMHOM XpoMaTorpaguu.

10. I'maponus KUpoB MO ACHUCTBUEM JIUIIA3HI.

11. BnusHue ke Ha aKTUBHOCTB JIMTA3bI.

12. KayecTBeHHBIE peaKIIMi Ha TOPMOHBI.
13. buoreHHas kiaccUpUKAUI XUMHUECKUAX dJICMCHTOB.
buonoruuecku akTUBHbIE BellleCTBA. BUTaMUHBL.
buonornuecku akTUBHBIE 100aBKH: TTpodaHaIis WK 1nojab3a?
buonoruueckas pojab BATAMUHOB.
14. Butamuu C u ero 3HaycHHE.
15. HckyccTBeHHBIE )KUPBI — yTpo3a 3J0POBbIO.
16. Vcronmp3oBaHue APOXKKEN B UIIEBON IPOMBIIIITICHHOCTH.
17. Uccnenoanue pU3NKO-XUMHUYECKUX CBOMNCTB MOJIOKA Pa3HBIX MPOU3BOIUTENECH,
UMEIOIINX YKOJIOTHYECKUN cepTU(dHKAT.
18. Moa B mpoayKTax MUTAHUS U BIMSHUE €r0 HA OpraHU3M YelIOBEKa.

KanenpapHo-temaTndeckoe niiaHupOBaHHe BHEYPOUYHOM AeATeJbHOCTH 0o xumum 10-11
kJjace (2021-2022 yu. roa)

Ne HasBanue pa3aejioB H TeM KonnuectBo
4acoB
Teo | Ilpak
pusi | THKa
10 kaacce
Tema 1 Pacuets! 1o 1-2. OCHOBHBIE TTOHATHS U 3aKOHBI XVMMUH. 2
XUMHYECKUM 3. MaccoBas fois. Beruuciienne MaccoBOU JOIH 1

dopmymnam (109) | XUMHYECKOTO dIIEMEHTA B COETUHEHHH.

4. BpIBOJ XUMHUECKOH (hOpMYJIbI BEIIECTBA I10 1
MAacCOBBIM JIOJISIM 3JIEMEHTOB.




5-6. OTHOCHTEbHAS IUIOTHOCTD I'a30B.
YcranoBiieHue mpocTeiiiien (opmMyIbl BEIECTBa
110 MACCOBBIM JIOJISIM JIEMEHTOB.

7-8. BeiBog ~ ¢opmynsl  BemiectBa IO
OTHOCHTENBHOW IUIOTHOCTH Ta30B M Macce
(00beMy MM KOJIMYECTBY) MPOJTYKTOB CTOPAHMSL.

9-10. Pemrenune 3amanuii EI'D

Tema 2

Breraucnenus 1o
YpPaBHEHUAM
XAMUYCCKHUX
peakumii (244)

11-12. Beruncnenue Macchl (KOIHMYECTBa, 00BEMa)
BEIIECTBA TI0 HW3BECTHOM Macce(KOJIUYECTBY,
00BEMY)O/THOTO U3 BCTYMUBIIMX B PEAKLHUIO WU
MOJTYYMBIIUXCS BEIICCTB.

13-14. Tennooii a3 ekt peakiuu. PacueTsr mmo
TEPMOXUMHUYECKUM YPABHECHUSIM.

15-16. Beruncienue Macchl (KoJIMuecTBa, 00beMa)
MPOIYKTA PEAKIIMH, €CIIU OJTHO U3 UCXOIHBIX
BEIICCTB JJAHO B U30BITKE.

17-18. Xumudeckue CBOMCTBA YTIIIEBOIOPOJIOB H
CHOCOOBI MX TONyYEHUSI.

19-20. Cxembl nipeBpalieHui, OTpaxkaromime
TCHETHYECKYIO CBSI3b MEXKAY YTIIEBOJOPOJAMH.

21-22. Briuucnenue maccol (00beMa) IpoayKTa
peaKIuu o U3BECTHOM Macce (00bemy)
HCXOJ/IHOTO BEIIECTBA, COICPIKAIIETO
OTIpeJICIIEHHYI0 MAaCCOBYIO JIOJIFO TPUMECEH.

23-24. BrrunciieHrue MaccoBOU WM 00bEMHOI
JIOJTY BBIXOJ1a IPOAYKTA PEAKITUU OT
TEOPETUIECCKH BO3MOYKHOTO.

25-26. BpryucieHue mporeHTHOTO COCTaBa CMECH
BEIIECTB, BCTYUBIINX B PEAKITHIO.

27-28. CxeMsl IpeBpalleHuil, OTpakaroime
TEHETHYECKYIO CBS3bh MEXKY KJIaCCaMU
OpPraHUYECKUX COeTMHEHUH.

29-30. CocraBieHne cxeM MpeBpalieHui,
OTpPaXKAIOIINX TEHETHYECKYIO CBSA3b MEXKITY
KJIACCAMU OPTaHUYECKUX COCTUHECHUI.

31-32. Pemenue sKkciepuMEHTANIBHBIX 33]1a4.

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

Tema 3

XHAMHUYECKUI
HKCIIEPUMEHT U
ugpoBsIe Ja-
6oparopun (4u)

35-36.1{udpossie natunku. OduIME
XapaKTePUCTHKH.

37. JIP Nel.Ilpuembl paGoThbl B XMMHYeCKOMH
JadopaTopuu.

38. JIP Ne2. Iludposas j1aGopaTopus 1no
XHMHH.

Tema 4

Baenenue B
ouoxumuio (2u4)

39-40. buoxumust. Micropust pa3BUTHS OMOXUMUH.
MeTo/ 16l OMOXMMUYECKUX MCCIICIOBAHHH.

Tema 5

XUMHYeCKUH
COCTaB
OpPTraHHU3MOB H
o0111ee MOHATHE
00 oOMeHe
BEIIECTB U

41. BuoreuHsie dIeMEHTHL. BHOT€OXUMHUUECK I
KPYTrOBOPOT BEIIECTB B IPUPOJIE.

42. Buoa0rHYeCcKy aKTUBHBIE COETMHEHUS, HX
pOJIb B )KU3HU YEJIOBEKA, )KUBOTHBIX U PACTEHUN.

43. TTousaTHE O TIECTUIIAAAX U UX BUIAX.

44, JIP Ne3. KauecTBeHHbBII aHAJIU3




SHEPTUH B
YKUBOU MPUPOJIE

OpPraHuYecKuX COeTUuHeHU

(44)
Tema 6 | benku. Pactiag u | 45. Ctpoenue u cTpykTypa OenKoB.
OMOCHHTE3 46. CpoiictBa 6enkoB. OyHKIIMOHAIbHAS
ocnkoB (84) KJacCupuKanus OCIKOB.
47-48. Pacnas O€JIKOB.
49-50. buocunTe3 6€IKOB.
51. JIP Ne4. Bausinue TeMnepaTypsbl Ha
CBOIICTBA 0eJIKOB.
52. JIP NeS. Bausinue usmenenusi pH na
cBoiicTBa OesikoB. L{BeTHbIE peakuuu Ha
0eJIKH.
Tema 7 | ®epmentst (64) | 53-54. CtpoeHue u CBONCTBA (EPMEHTOB.
MexaHu3M eicTBrs (hepMEHTOB.
55-56. [IpomblIIIIeHHOE MOTYYeHHUE U
MPAKTUYECKOE MCII0JIb30BaHHE (DEPMEHTOB.
57. JIP Ne6. TepmosiadnjabHOCTH epMEHTOB.
58. JIP Ne7. Biausinne akTHBAaTOPOB M
HHTHOMTOPOB HAa padoTy ¢GepMEeHTOB
Tema 8 | Butamunsl u 59-60. Butamunsl. cropust OTKpPBITHSL.
HEKOTOpHBIE Knaccudukanus.
IpyTHe 61-62. PaznooOpasue OMOJIOrMYECKH aKTUBHBIX
OHOJIOTHYECKH COCMHEHUIA.
aKTHUBHLIE 63.JIP Ne8. KauecTBeHHAas1 peakiusi Ha
COETMHEHUS BHUTAMMH A.
(64) 64. JIP Ne9. KosmmuecTBeHHOE
onpeaeleHueBuTamMuHa P B uae.
Tema 9 | Hykineunossie 65-66. Cocras, crpoeHue, QyHKIHUN HYKJIEMHOBBIX
KHUCJIOTBI A BX kucnotT. buocunres /[HK u PHK.
obMmeH (44) 67. 'eneTnueckas nHxeHepus. MonexkysipHas
OMOTEXHOJIOTHSI.
68. JIP Nel10. BoiesieHne HyKJ1€ONPOTEHHOB U3
APOKAKEH.
11 kiace
Tema 10 | YrueBonsl u ux | 1.Knaccuduxanus yrieBonoB. @yHkuun
oOmeH (54) YTJIEBOJIOB.
2. O6wmeH yraesojoB.ITyTu pacnazna nonucaxa-
PUJIOB.
3. buocuHTe3 yrieBooB.
4 JIP Nel. IlBeTHbIEe peakuMu HA KpaxmaJl.
5. JIP Ne2. KauecTBeHHbIE peaKI[UI0 HA MOHO-
U IMcaxapuabl.
Tema 11 | JIunuas! u ux 6. XapakTepucTuka u Kiaccupukanus

obmeH (549)

munuaoB.CTpyKTypa U GyHKIHHU JIUITUI0B.
Pacnan xupos.

7. MexaHu3M OMOCHHTE3a BBICIINX YKUPHBIX
kucinoT.buocunTes Tpurimnepnaos. Hapymenus B
oOMeHe KHPOB.

8. Bocku. Crepouanl. Doconunusl.

9. JIP Ne3. OnpenejieHne TeMepaTypbl




IUIABJICHUSA U 3aTBEPACBAHUSA )KUPOB.

10. JIP Ne4. DMy ibrupoBaHue ;KMPOB.

Tema 12 | buonoruyeckoe | 11-12. Ctpoenue nporoHHOHATDa3sl
OKHCIIEHUE U BEPOSTHBIE MEXaHU3MbI cuHTe3a ATO.
cunte3 ATD
(24)
Tema 13 | Topmonsl u ux | 13-14. Crepouansie ropMoHbl. MexaHnusm
poJb B 0OMeHe | JeCTBUS CTEPOUIHBIX TOPMOHOB
BemecTs (84) 15-16. IlenTuaabie ropMOHBI. MeXaHU3M JCii-
CTBUS IENTHIHBIX TOPMOHOB. CaxapHbIid AuadeT u
€ro BUJbL.
17-18. [Ipoure TOPMOHBI, UX CTPYKTypa U
MexaHu3M jaeiictBud. [IpuMenenrne ropMoOHOB B
MEJIMIIMHE U CEJIbCKOM XO3SICTBE.
19. JIP Ne5. KauecTBeHHbIE peaKI[UM HA
HHCYJIMH.
20. JIP Ne6. Peakuusi agpeHaIMHA C XJIOPHBIM
JKeJIe30M M HOo oM.
Tema 14 | Bzaumocssizp u | 21-22. O0mue npencTaBieHus O B3AUMOCBSI3H
perynanus oOMeHa BEIIeCTB B KIIETKE.
oOmMeHa 23-24. I1po0ieMbl XUMHYECKOTO 3arpsi3HEHUS
BEILIECTB. 6nochepsl. IKOTOTHUECKH 0e30MmacHbie CIIOCOObI
[IpoGnembl BO3/ICUCTBUS Ha )KUBbIE OPTAHU3MBI.
OMOXHUMHUYECKOM
aKoJoruu (4uq)
Tema 15 | Xumuueckuii 25-26. CtpoeHue u coctaB aroma. BaJeHTHOCTb U
asieMeHT (34) CTEIEHb OKHUCIICHUS XUMHYECKHUX DJIEMEHTOB.
Ilepuogrueckuii 3aK0H.
27. CocTaBieHHE IEKTPOHHBIX U AJIEKTPOHHO-
rpaduyeckux GopMya aTOMOB XUMHUYECKUX
HIIEMEHTOB.
Tema 16 | BemectBo (94) | 28-29. [TocrosinHas ABoraapo. Berducienue
CTPYKTYPHBIX €IHHHUIL B OTIPEACIEHHOM
KOJINYECTBE, Macce UM 00bEME BellecTBa.
30-31. YpaBHenne MenaeneeBa-Knaiinepona.
Kpucrannoruaparsl.
32-33. CriocoObI BBIpaKEeHUST KOHIICHTPAITUH
pacTBOpOB (MaccoBasi, MOJISIpHasI)
34. IIpaBuiio cMelIeHHs pacTBOPOB, («ITPABUIIO
KpecTay).
35. JIP Ne7. IlepechllieHHbIE PACTBOPHI
36. JIP Ne8. Onpenesnenue KOHUEHTPALMH
COJISIHOI KMCJIOTHI KOHTYKTOMETPHYECKHM
TUTPOBAHHEM
Tema 17 | Xumnuueckue 37-38. 'eneTnueckas CBs3b MEKIY KIIaCCaMH

peakuuu (124)

HCOPraHNYCCKUX U OPraHNYCCKUX BCIICCTB.

39. TepmoxuMudecKkue ypaBHEHHs peaKIIUi.
TennoBoii 3 dexT peaknuu.

40. JIP Ne9. Onpenenernue TenaoBoro 3¢ gpexra
pacTBOpeHUs BelecTB B Boje

41. CkopocTh XUMHYECKOM peakiuu. XMMHUYECKOe




paBHOBECHE.

42. JIP Nel0. DxcnepuMeHTaIbHOE
omnpese/ieHHe CKOPOCTH XMMHYECKOIl peakIu.

43. Peakniuu B pacTBOPAx AJIEKTPOIUTOB.

44, JIP Nell. Onpenesienue
3JIEKTPONPOBOTHOCTH CHJIBHBIX H CIa0bIX
3JIEKTPOJIUTOB.

45-46. 'maponus coneid, pH pacTBopoB.

47. JIP Nel2. Onpenenienue pH pacrBopoB
coJiei

48. JIP Nel3. Bausinue TeMnepatypbl Ha
cTeneHb THAPOJIM3a alleTaTa HATPUs

Tema 18

Ilo3nanue u
MIPUMEHCHHE
Bertects (10u)

49-50. Beruucienue Maccol WM 00bEMa MPOTyKTa
peaKIuy 10 U3BECTHON Macce WiIn 00bEMY
UCXOJISIILETO BEIIECTBA, COJIEPIKAIIETO IPHUMECH.

51-52. Beruucnenue maccol (00bEMa)
KOMITOHCHTOB CMECH BEIIIECTB TIOJTHOCTHIO HITH
YaCTUYHO B3aMMOJICHCTBYIONIHE C PEareHTOM.

53-54. DnekTpoau3 paciiiaBoB U PacTBOPOB
COJIEH.

55-56. CTepeomMeTpuvecKie CXeMbl PEaKIil 1
pacyETHI IO HUM.

57-58. Pewienue 3ananuiit EI'D

Tema 19

IIpoextHas
pabota (109)

59-64. Drans! uccinenosanus. [lonroroska
IIPOEKTHBIX paboT.

65-68. 3amuTa NpOeKTHHIX paboT




