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Paboyasi nporpamMma BHeypoO4YHOii JesiTeIbHOCTH 10 XumMuM B 10 - 11 kaaccax
«MHoOroJMKas XuMHs» ¢ HCoJb30BaHneM ooopynoBanus «Touka Pocra»»

HosichureabHas 3anucka Ilenesas ayoumopus

VYyammecst 10 u 11 xmaccoB o01ieo0pa3oBaTeNbHBIX IMIKOJI, KOTOpbIe 000pyaoBanbl «Toukoit Poctay.

Lenv npocpammut

O3HaKOMHTH YYalIMXCS C OMOXMMHMEH KaKk HayKOW SKCIEpUMEHTaJbHOW, coyerarouei B cebe
OpPraHMYeCKyI0 XUMHIO U Ouojoruioo. Takke ITaHHBIH Kypc TOMOXET C(HOPMHPOBATH HABBIKU
CaMOCTOSITENIbHON paboThl ¢ HUGPPOBBIMU AATYUKAMU, IIPOBEICHHS U3MEPEHUNH U 00pabOTKH MOJTyYEHHbIX
u3MepeHuil. Pa3BUTh NO3HABATENBHBIM HHTEPEC U METANpPEeIMETHbIE KOMIETEHIIMN O0YYaroLIMXCsl Yepes3
IPAaKTUYECKYIO JESITEIbHOCTb; PACHIMPHUTH, YIIIYOUTh U OOOOIIMTH 3HAHHS O CTPOEHHUM, CBOMCTBAaX M
GyHKuMAX OUOMONEKyYN; cpOpMUPOBATH YCTOWYMBBIA HMHTEpEC K MPO(GECCHOHAIBHOW NIEATETbHOCTH B
00J1aCTH €CTECTBEHHBIX HAYK.

Cpoku peanuzayuu
[Tporpamma paccuntana Ha 2 roga o0y4yenus. [lepuoanyHoOCTh 3aHATUH: 2 Yaca B HeZeNo, Bcero 136
yacoB (10 kmacc — 68 gacos, 11 kiacc — 68 gacoB).

Dopmul U Memoobl 00yueHuss YUUTEIb paclpeiessieT yJaluxcs B yueOHyo
IpyMIy TOCTOSTHHOTO COCTaBa.

HJIaHI/IpyeMbIe pe3yJbTaThbl 0CBOCHUS yqeﬁﬂoro nmpeaMera XuMMi € OIMUCAaHUEM
YHUBEPCAJIBbHBIX y‘leﬁHLlX HeﬁCTBHﬁ, AOCTUTAEMbIX Oﬁy‘laIOIlII/IMI/ICﬂ JIM‘IHOCmel@p@G’lebm(lmbl.‘

Obyyarowuiicst NOIY4Um 803MOHCHOCMb OJisl POPMUPOBAHUSL CledYIouuUX TuyHocmHblx Y'Y/

- OTIpe/ieIeHne MOTHBAIIMY U3yYeHHS y4eOHOTO MaTepuana;

- OLICHUBaHHME YCBaWBAaEMOIo y4eOHOro MaTepualia, UCXOs U3 COLUANBHBIX M JMYHOCTHBIX LIEHHOCTEH;

- TIOBBIIIEHUE CBOETO 00Pa30BATEIBHOTO YPOBHS U YPOBHS TOTOBHOCTH K M3YYEHUIO OCHOBHBIX
UCTOPUYECKHX COOBITHH, CBI3aHHBIX C UICTOPUEH pa3BUTHs XMMHUHU U OOIIECTBA;

- 3HaHHE TIPABIJI TOBE/ICHHUS B YPE3BBIYANHBIX CUTYAIIMSIX;

- OLICHUBAaHHUE COLMAIbHOM 3HAUNMMOCTH Npodeccuii, CBAI3aHHBIX C XUMHUEH;

- BJIaJIeHHE MTpaBUIaMU OE€30MIaCHOTr0 OOpaIleHUs C XMMUYECKMMH BEIECTBAMU U 000pYJI0BaHUEM,
TPOSIBJIICHUE SKOJIOTUIECKON KYIbTYPHI.

Memanpeomemmnbwie pe3yiomamol:
Pezynamuenvie
Obyuarowuiics noay4um 603MOHCHOCMb Ol POPMUPOBAHUS CLEOVIOWUX Pe2YIAMUBHBIX
yvia
- LIeJIernoJaranue, BKJIK0Yasi IOCTAaHOBKY HOBBIX IieJieH, mpeoOpa3oBaHue MPaKTUYeCKOH 3a/1auu B
MO3HABATENBHYIO, CAMOCTOSITENILHBIN aHATH3 YCIOBUA JOCTHKEHHUS IIETTH Ha OCHOBE YU&Ta BBIJICTICHHBIX
Y4UTEIEM OPUEHTHUPOB JICHCTBUS B HOBOM y4E€OHOM MaTepuae;
- IJITAHUPOBAHUE ITYTH TOCTHKEHUS 1IeIeH;
- YCTaHABIIMBAHUE IEJIEBBIX PHOPUTETOB, BHIJICTICHUE aTbTEPHATUBHBIX CIIOCOO0B JOCTHKCHHS LIETTU U
BBIOOp Hambosee r3(PexKTUBHOTO Ccr1oco0a;
- YMEHHE CaMOCTOSATEIbHO KOHTPOJIUPOBATh CBOE BPEMS U YIIPABIATH UM;
- YMEHHE IPUHUMATh PEIICHUS B TPOOJIEMHON CUTYAIIHH,
- IOCTAaHOBKA y4eOHOM 3a/1a4M, COCTAaBJIEHUE TIaHa U MOCIeI0BaTeIbHOCTH JICHCTBUIA;



- opraHu3zaiis pabouero MecTa MpH BBIMOJHEHUN XUMHYECKOTO KCIIEPUMEHTA;
- IPOTHO3UPOBAHUE Pe3y/IbTaTa YCBOCHUS, OLICHHBAaHNE YCBOEHHOT0 MaTepHaa, OleHKa KauecTBa U
YPOBHS YCBOEHUS, KOPPEKLIUA B IUIaH U CIIOCOO IEHCTBUS NpU HEOOXOJMMOCTH.

Iloznasamensnoie

Obyuarowuiicst nOIYHUM 803MONCHOCHb 0151 POPMUPOBAHUSL CLedVIOWUX no3nasamenvhvix YV/I:

- IOMCK U BBIJIeTIeHHE HH(OpMaIUK;

- aHaJM3 yCJIOBHIA U TpeOOBAHMIA 3a/1a49H, BEIOOD, COMIOCTaBJICHHE U 000CHOBAHUE CIIOCO0A pPeIIeHUs
3a/lauu;

- BbIOOp Hanboee 3PEeKTUBHBIX CIIOCOOOB PEIICHUS 3aJa4l B 3aBUCUMOCTH OT KOHKPETHBIX YCIIOBUI;

- BBIJIBIKCHHE M 000CHOBAHKE THIIOTE3bI, BEIOOP criocoba e€ mMpoBepKu;

- CaMOCTOSITEIbHOE CO3/IaHKE AITOPUTMA I€ATEIHHOCTH MPU PEelIeHUH Mpo0IeM TBOPUECKOTro U
MIOMCKOBOTO XapaKTepa;

- YMEHUS XapaKTEPH30BaTh BEIIECTBA [0 COCTABY, CTPOCHUIO U CBOWCTBAM;

- OIIUCBIBAHUE CBOMCTB TBEPABIX, KUAKUX, TA3000pa3HBIX BEILIECTB, BBIACIECHUE UX CYLIECTBEHHBIX
MIPHU3HAKOB;

- 1300pakeHUE COCTaBa MPOCTEHIINX BEIIECTB C MOMOIIBIO XUMHUYECKUX (POPMYIT U CYIIHOCTH
XUMHUYECKHUX PEaKIU C TOMOIIbI0 XUMUYECKIX YPABHEHUI;

-[IpOBE/ICHNE HAOJIOIEHUI U ONMCaHWE TPU3HAKOB U YCIIOBUM TEUEHUS XUMUUYECKUX PEaKLnH,

BBIMOJTHEHHE XMMHUYECKOTr0 IKCIIEPUMEHTA, BBIBOJIbI HA OCHOBE aHaIN3a HAOMIOIEHUIT 32 SKCIIEPUMEHTOM,

pelieHue 3aaad, moxy4eHue XUMHIECKOW HHPOPMALIUU U3 Pa3TMYHBIX HCTOYHUKOB;

- YMEHHUE OPTraHU30BHIBATH UCCIIEAOBAHUE C IIETBI0 IPOBEPKU THITOTE3;

- YMEHHE JIeNaTh YMO3AKIIOUeHNUs (MHAYKTUBHOE U 110 aHAJIOTUH) U BHIBOJIBI;

- yMeHHE 0OBEKTUBHO OIIEHWBATh HH()OPMAIIHIO O BEIIECTBAX U XMMUYECKHUX MPOLIECCAX, KPUTHUECKU
OTHOCHUTKCS K TICEBIOHAYYHON HH(POpMAIUH.

Kommynuxamuenuvie

Obyyarowuicst NOIY4Um 803MONCHOCIb OJisL POPMUPOBAHUS CLEOYVIOUWUX KOMMYHUKamuenvix YV/]:

- IOJTHOE ¥ TOYHOE BBIPa)KEHUE CBOMX MBICJIEH B COOTBETCTBUH C 33/1a4aMU M YCIOBHSIMHU
KOMMYHHKAIIHH;

- 4JIEKBaTHOE MCIOJIb30BAHNE PEUEBbIX CPEACTB AJIs AUCKYCCUU M apryMEHTAIMM CBOEH MO3ULIMU, YMEHHE
IPECTaBIATh KOHKPETHOE COJIepKaHKE C COOOIIEHHEM ero B MMCbMEHHOM U YCTHOH (opme,
ornpezeneHue crnoco00B B3aUMOIEHCTBHS, COTPYIHUYECTBO B IOUCKE U cOOpe HH(pOopMalny;

- OTIpeJieIeHne CII0COO0B B3aUMO/IEHCTBUSA, COTPYIHUYECTBO B OUCKE U cOOpe nH(pOpMaIMY, ydacTue B
Jajore, TUTAaHUPOBAHKUE OOIIUX CITOCOOOB pabOTHI, MPOSIBIICHHE YBAKUTEILHOTO OTHOIICHHS K APYTHM
o0y4JaeMbIMm;

- OTMCAHME COJICPYKAHUS BBIMOIHAEMBIX JIEHCTBUHN C LIEIbI0 OPUEHTHUPOBKH MTPEIMETHO- MIPAKTHUECKON
NeSITeTTbHOCTH,

- YMEHHSI YIUTHIBATh Pa3HbIE MHEHHS U CTPEMUTHCS K KOOPAWHAIIUHU Pa3IUYHBIX MMO3UIIUHN B
COTPY/IHUYECTRBE;

- (hopMyIHpPOBaTH COOCTBEHHOE MHEHHE U TTO3UIIHIO, apTyMEHTHPOBATh M KOOPAHMHUPOBATH €€ C
MO3HULIMSAMH MMAPTHEPOB B COTPYIHUYECTBE MPH BHIPAOOTKE OOILETro peIieHus] B COBMECTHOM
NeSITeTTbHOCTH,

- OCYILIECTBIISATh B3aUMHBIN KOHTPOJIb U OKa3bIBaTh B COTPYAHUYECTBE HEOOXOIUMYIO B3aUMOIIOMOIIIb;

- IUTAHUPOBATH 00IIHE CIIOCOOBI PA0OTHI; OCYIIECTBIATH KOHTPOJIb, KOPPEKIIHMIO, OLIEHKY JeHCTBUI
napTHépa, yMeTb yOeKIaTh;



- UCTIOJIb30BATh a/IEKBATHBIC SI3BIKOBBIE CPECTBA 1JIs1 OTOOPaKEHHsI CBOMX YyBCTB, MBICIIEH, MOTUBOB U
MOTpeOHOCTEN; 0TOOpaKaTh B peuH (ONrcaHue, 0ObSICHEHUE) COJEP)KaHUE COBEPIIACMBIX JACHCTBUN KaK
B (hopMe IPOMKOH COITMAIM3UPOBAHHON peuHt, TaK U B (opMe BHYTPEHHEH peyn;

- pa3BUBAaTh KOMMYHHMKATUBHYIO KOMIIETEHTHOCTb, UCIOJIb3YsI CPEACTBA YCTHON U MMCbMEHHOMN
KOMMYHHKAIIUH NPU paboTe C TeKCTaMU yueOHMKA U IONOJHUTENbHOM TUTepaTypoii, CIpaBOYHBIMU
TabJIMIIAMU, IPOSBIISATH TOTOBHOCTH K YBOKEHHIO MHOM TOYKHU 3PEHUS MPU OOCYKICHUH PE3YIIbTaTOB
BBIMIOJTHEHHON PaOoTHI.

IIpeomemmnote pezyromamot O6yuarowuiics

HAYUUmMcsi:

- IPUMEHSTh OCHOBHBIC METO/IbI TO3HAHUS: HAOIIOJCHHE, U3MEPEHHE, IKCIIEPUMEHT;

- XapaKTepU30BaTh TEPMUHBI U TIOHATHS, OOBSICHATH B3aUMOCBSI3b MY HUMU;

- 000CHOBBIBATH CUCTEMY B3IJISI0B HA )KUBYIO IPUPOY, IPUMEHSST OMOIOTHUECKHUE TEOPUH, YUCHUS,
3aKOHBI, 3aKOHOMEPHOCTH, TOHUMATh TPAHUIIBI UX PUMEHUMOCTH; - KJIACCU(UIIMPOBATH OCHOBHBIE
OHOJIOTNYECKHEe MAaKPOMOJICKYJIBI;

- ONHUCHIBATh (DYHKIIUU OEJIKOB, HYKJICHHOBBIX KHCIIOT, YTJII€BOJOB U JTUIHIOB;

- YCTaHABIIMBATh CBS3b CTPOCHUS U ()YHKITNI OCHOBHBIX OMOJIOTUYECKUX MAaKPOMOJICKYJI, KX POJIb B
mpolieccax KJIETOYHOr0 MeTaboIM3Ma;

- 00BSCHATH 3HAUEHUE MUKPO-, MAKPO- U YIBTPAMHKPOIIIEMEHTOB B KJIETKE;

- MOHUMATh CYITHOCTh OMOCHHTE3a OEJIKOB, MeXaHu3Ma JeicTBus pepmeHToB, OnocunTesa JJHK u PHK,
pacmajzia 6e1KoB, OMOCHHTE3a 1 0OMEHa yriIeBOI0B, OMOCHHTE3a U 00MEHA JIUIU0B, OMOJIOTHYECKOTO
okucieHus u cuareza AT®, mexanu3ma JeiCTBUS CTEPOUIHBIX TOPMOHOB; - PEIIATh 33Ja4u Ha
onpezaenenue nocienoBatenbHocTy HykieotuaoB JJHK u uPHK (MPHK), antuxononos TPHK,
MOCJIEIOBATEILHOCTH AMUHOKHUCIIOT B MOJIEKYJIE€ OeJka, TPUMEHSISI 3HAHUS O PEAKITUAX MAaTPUIHOTO
CUHTE3a, TEHETHYECKOM KOJIe, TPUHIIUIIEe KOMIUIEMEHTAPHOCTH; - JIeNIaTh BBIBOBI 00 N3MEHEHUSX,
KOTOpBbIE TPOU30MIYT B TIPOLIECCaX MATPUYHOTO CHHTE3a B CIIy4ae M3MEHEHMUsI MOCTIEA0BaTeIIbHOCTH
Hykieotusios JJHK;

- 000CHOBBIBATH B3aMMOCBS3b TIACTUYECKOTO U DHEPTeTUYECKOTO OOMEHOB; CPAaBHUBATH MPOIECCHI
MJIACTUYECKOTO M DPHEPTrEeTUYECKOTO 0OMEHOB, MMPOUCXOSIINX B KIETKAX JKUBBIX OPraHU3MOB;

- XapaKTepU30BaTh METOAbl OMOXUMHUYECKUX HCCIEAOBAHUNL;

- IPOBOJUTH Y4€OHO-HUCCIIEI0BATENBCKYIO NEATENbHOCTD: BBIIBUTATh TUTIOTE3bI, INTAHUPOBATH PadoTy,
0oTOMpaTh U MpeoOpa3oBbIBaTh HEOOXOAUMYIO HHPOPMAIUIO, IPOBOANUTH SIKCIIEPUMEHTHI,
WHTEPIPETUPOBATH PE3YNbTATHI, AEJIaTh BHIBOJBI HA OCHOBE MOJYYEHHBIX PE3YJIbTATOB;

Obyuarowuiica noxyuum 603MOACHOCHb HAYYUMbCAL!

- BBIIBUTATh U IPOBEPSTH SKCIIEPUMEHTAIBHO TUIIOTE3bl O XMMUUYECKHUX CBOMCTBAX BEIIECTB HA OCHOBE MX
COCTaBa U CTPOCHMSI, UX CIIOCOOHOCTH BCTYNATh B XUMHUUECKHE PEAKIIUH, O XapaKTepe U MPOAYKTax
pa3IMYHbIX XUMHUECKUX PEAKLIU;

- XapaKTepU30BaTh BEIIECTBA 10 COCTABY, CTPOCHHIO U CBOWMCTBAM, YCTaHaBJIMBATh
MPUYNHHOCIIEICTBEHHBIE CBSI3U MEX]1y JaHHBIMH XapaKTepUCTHUKAMU BEIIECTBA;

- BBIIBUTATh U IPOBEPSTH SKCIIEPUMEHTAILHO TUIIOTE3BI O PE3yIbTaTaX BO3JAEHCTBHSI pa3IU4HbIX
(dakTOpoB HAa U3MEHEHHE CKOPOCTU XUMHUUYECKOM peaknu;

- HCII0JIb30BaTh MPUOOPETEHHBIE KITIOUEBbIE KOMIIETEHIIMH MTPH BBIITOJIHEHUH MPOEKTOB U yueOHO-
UCCIIEIOBATEIbCKUX 33J1ay 110 U3yYeHHIO CBOMCTB, CIIOCOOOB MOJIYYEHHUS U paclio3HaBaHMsI BEIIECTB;

- 00BbEKTUBHO OLIEHWBATh UH(POPMAIIUIO O BEIIECTBAX U XMMHUECKUX MPOIleccax;



- OCO3HaBaTh 3HAUCHUC TCOPCTUICCKUX 3HAHUH 10 XUMHUHU JJIA HpaKTquCKOﬁ ACATCIIBbHOCTH YCIIOBCKA,
- CO3/1aBaTh MOJIEJIM U CXEMBI JUIsl pelIeHUs yueOHBIX U MO3HABATENbHbBIX 33/1a4; IOHUMATh
HEOOXOUMOCTb COOIIOCHHUS IPEANUCAHUH, TPEAJIaraeéMbIX B UHCTPYKLHUAX IO UCIOJIB30BaHUIO
JIEKapCcTB U Ap.
Conep:kaHnue nporpaMmmsl

Tema 1. Pacuemot no xumuueckum gpopmynam. (10 wacos)

OcCHOBHBIC TOHATHS W 3aKOHBI XMMHHU. BeIiecTBo, XUMHUYECKHI 3JIEMEHT, aTOM, MOJIEKyNa. 3aKOH
COXpaHEHHMsI MacChl BEIIECTB, 3aKOH IIOCTOSHCTBAa COCTaBa, 3akoH ABoranpo. KommyecTtBo BeriecTsa,
MOJb, MOJISIpHas Macca, MOJSpHBIM 00beM ra3oB. MaccoBast paons. BbluncieHue maccoBoil 1oiu
XMMHUYECKOI'O 3JIEMEHTA B COEAMHEHUH. BBIBOA XUMHUECKOW (OpMyIIbl BEIIECTBA 10 MAaCCOBBIM J0JIIM
351eMeHTOB. OTHOCUTENbHAsl IUIOTHOCTh Ta30B. YCTaHOBIEHHE MpocTeiiied (GopMyisl BeliecTBa IO
MacCOBBIM JIOJISIM DJIEMEHTOB C MCIIOJIb30BAaHHEM a0CONIOTHOM M OTHOCHUTEIHHON IUIOTHOCTH BELIECTBA.
BriBog opmyrbl BemecTBa M0 OTHOCHTENBHOM IIOTHOCTH Ta30oB W Macce (00beMy WM KOJINYECTBY)
IPOAYKTOB CIOpaHUsl.

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

XUMHYECKUE peaklMK. Y paBHEHUS] XUMUYECKUX peakluil. Beuncienue Maccel (KOJIM4ecTBa, 00beMa)
BElIeCTBA 0 H3BECTHOM Macce (KOJMYECTBY, OOBEMY)OJAHOIO W3 BCTYNHUBIIUMX B PEAKIUI0 WIH
MOJYYHMBIIUXCS BenlecTB. TemnoBoit agdexT peakunu. TepMoxuMudeckue ypaBHEHHs peakiuil. Pacyersr
TEIUIOBOTO 3(deKTa peakuuu Mo JaHHBIM O KOJIMYECTBE (Macce, 00beMy) OJHOTO W3 YYaCTBYIOIIMX B
peaklMK BELIECTB U KOJIMYECTBY BBIICISAIOLICHCS WM MOMIOUIAIOLIEHCS TeIIOThl. Beruncienre Macchbl
(komuyecTBa, o0beMa) NPOAYKTA pEaKIHMH, €CIM OJHO W3 HUCXOIHBIX BEUIECTB JTaHO B H30BITKE.
XVMHUYECKUE CBOWCTBA YIJIEBOJOPOJIOB M CIIOCOOBI X ToydeHusi. CXeMbI MPEBPAIICHUN, OTPaKAIOIINE
TEHETUYECKYIO CBSA3b MEXJy YIJIEBOJOPOJAaMU: OTKPBITHIE, 3aKPbIThIE CMEIIaHHbIE. BhIuncieHne mMacchbl
(oObema) TPOJyKTa peakIMu 10 H3BECTHOM Macce (00beMy) HMCXOMHOTO BEIUIECTBA, COIEPIKAIIETO
OTIpPENICNIEHHYI0O MAacCOBYIO JIOJIO TpuMeceid. BplunmcieHne maccoBoi WM OOBEMHOM 10U BBIXOAA
IPOAYKTA PEAKIUU OT TEOPETHUUECKH BO3MOKHOTO. BpIUMCIIEHHE MPOLIEHTHOTO COCTaBa CMECU BELIECTB,
BCTYNMBIINX B peakuuto. Cxembl MpEeBpallleHNn, OTPAKAIOIIUE IEHETUUECKYIO CBSI3b MEXIY KilaccaMu
OpraHMYECKUX COEAMHEHMH (COCTaBUTh YpAaBHEHHS COOTBETCTBYIOIIMX peakuuil) [Ipaktukym:
COCTABJICHUE CXEM MPEBPALICHUN, OTPAXKAIOINUX NEHETUYECKYIO CBA3b MEX]Y KJIACCAMH OPTaHMYECKHUX
coeanHeHu. Pertenne KOMOMHUPOBAHHBIX 3a/1a4.

Tema 3. Xumuueckuii IKcnepumenm u yugpoewvie navopamopuu (4 uwaca)
Hudpossie gatunku. O6mue xapakrepucTuku. Ouszndeckue 3¢ HEKThI, UCMOIb3yeMbI€ B padoTe
JATYNKOB.

Tema 4. Beeoenue ¢ ouoxumuio (2 uaca)

broxumusi — Hayka 0 Ka4eCTBEHHOM COCTaBe, KOJMYECTBEHHOM COJICpPKaHUH U TPeoOpa3oBaHUsIX B
nporecce JKU3HEACATEIBHOCTH COEIWHEHHH, O0pa3yloIIuX KHUBYI Mareputo. Vcropusi pa3BuThs
O6uoxumuu. Poib OTEYEeCTBEHHBIX YUEHBIX B pa3BUTHM OWMOXUMHMU. B3auMocBs3b OMOXMMHUH C
MOJIEKYJISIpHOW Ouonorueit, O0mopu3nkoil W OuoopraHuuecko Xumuei. 3HadeHne OMOXUMHMHU IS
pa3BUTHsI OMOJIOTUH, MEUIIMHBI, OMOTEXHOJIOTHH, CEIbCKOIO X035CTBA, TEHETHKH U HKOJIOTHH. MeTo Ibl
OMOXMMHUYECKHAX HCCIENOBAaHUNA M WX XapaKTepUCTHKA. VICrob30BaHME COBPEMEHHBIX CKOPOCTHBIX U
ABTOMATH3UPOBAHHBIX  (U3MKO-XMMUYECKHX METOJOB aHaiW3a I  OMOXMMHYECKHX  IIEJICH.
Bbroxummueckue MeToIbI MOHUTOPHHTA OKPY)KAIOIIEH CPEIBI.



Tema 5. Xumuueckuii cocmae op2anu3mos u oouiee noHamue 06 0OMeHe geujecme u IHEPLUU 6
ocueoiul npupooe (4 uaca)

[lonsiTie O riaBHBIX OMOrEHHBIX »JJIEMEHTaX. Makpo- M MHUKPO3JIEMEHTHl. 3aKOHOMEPHOCTH
pacrpocTpaHeHHs 3JIEMEHTOB B XKMBOHM npupoze. [TorpeOHOCT OPraHn3MOB B XMMUYECKHX HJIEMEHTAX.
Buoreoxummuueckuii KpyroBopoT BEIIECTB B MPHUPOJE — OCHOBA COXPAHEHUS paBHOBecUs OHOCQEpHI.
Macmrabel oOMeHa BeliecTB B KMBOM mpupone. Ilmactuueckue M SHEPreTHUECKUE BEIECTBA.
buonornueckn akTUBHbIE COCTUHEHUS, UX POJIb B JKU3HU UYEJIOBEKA, )KUBOTHBIX U pacTeHUH. IlonsaTHe 0
NECTULIU/IaX U UX BUAX.

Tema 6. beaku. Pacnao u 6uocunmes 6enxkoe (8 uacoe)
Posnp GenkoB B mocTpoeHUH U (PYHKIIMOHUPOBAHUH KUBBIX cucTeM. [IoHsTHE 0 IpOoTEOMe U MPOTEOMUKE.
AMUHOKHCIOTHBIN cocTaB 0enkoB. [IoHATHE O TPOTENHOTEeHHBIX aMMHOKHUCIOTaX. Criocob cBs3u
aMHHOKUCIIOT B OenkoBoi Mosekyse. [lentusl. [IpuponHslie nentuab! (r1yTaTHOH, Ba30IPECCHUH,
SHKEePATUHBIL, SHAOPPUHBI U Jp.), UX PU3UOJIOTHYECKOE 3HAUEHUE U UCTIOIb30BaHUE B KAUECTBE
MEIUMIUHCKUX IpenapaToB. XUMUYECKUNA CUHTE3 NENTHI0B 33JJaHHOTO CTPOCHUS U BO3MOXKHOCTH UX
npuMmeHenus. CTpykrypa 6enkoBbix Monekys. [lepBuunas cTpykrypa 6enkoB. [IpuHIUIBI B METOBI
OTIpeIeNIeHus TIEPBUYHOM CTPYKTYpHI Oenka. Bropuunas 1 HaABTOpUYHAS CTPYKTYpHI OesikoB. [ToHsTHE
00 o- 1 B-koHpopManmsIx nonunenTuaHou nenu (padotsr JI. [lonunra). [Tapamerps! a-crimpanu
HOJHUIENTHAHON 1enH. CBSA3b MEPBUYHON M BTOPUYHOM CTPYKTYp OeNKOBOM MoJeKybl. Kimaccudukarmst
0EJIKOB 110 3JeMEHTaM BTOPUYHOM CTPYKTYpbI. JIOMEHHBIN NPUHIUII CTPYKTYPHON OpraHu3aliu OeKoB.
[TonsaTne 0 CTPYKTYpHBIX U (HYHKIMOHATBHBIX JOMEHAX (Ha MpUMepe HIMMYHOTIIO0YIHHOB U
KaTaJIMTUYECKU aKTUBHBIX OeJIKOB). TpeTnuHas cTpykTypa 6eskoB. Tumsl cBsizell, o6ecreunBaronmx
HOJJIEpKaHUE TPETUUHOM CTPYKTYpBI. JJMHAMUYHOCTh TPETUYHOM CTPYKTYpHhI OesikoB. CamMmoopranusanus
TPETUYHOM CTPYKTYpbI OEIKOBOI MOJIEKYJIBI U POJIb CIELU(PUIECKUX OCJIKOB-IIAIEPOHOB B 3TOM
npouecce. [Ipeackazanue npocTpaHCTBEHHOTO CTPOEHUS OEIIKOB UCXOMS U3 UX NEPBUUHON CTPYKTYPBI.
UYerBepTuuHas CTpyKTypa 0emkoB. KOHKpeTHBIE MpUMEpPBI YeTBEPTHYHON CTPYKTYPHI OSITKOB
(remornoOuH, JaKTaT-AeruIporeHasa, karaiasa u ap.). Homenkiartypa u kinaccugukaius Oenkos.
OyHKIIMOHANBHAS KIacCu(UKaIs OSIKOB M XapaKTEPUCTHKA OTACIBHBIX TPYII: CTPYKTYPHBIX,
COKpAaTHUTENbHBIX, 3AIUTHBIX, TOKCHYECKUX, PELIENTOPHBIX U PETyIATOPHBIX. benku (MeTamioTHOHENHBI,
reMOTJIOONH | JIp.).

Pacnan GenkoB. depMeHTHI, ocymiecTBiIgOmUEe pacnax OenkoB. IIpoTeacomMbl — KOMIUIEKCHI
IPOTEOJINTHUECKUX (PepMEeHTOB. MakopHble OCJIKM KpOBH KaK HCTOYHUKHM OHMOJOTMYECKH AKTHUBHBIX
nentuoB. MeTtaOonu3M aMUHOKHMCIOT. KOHeuHble NpPOAYKTHl pacmnajga OEeIKOB W IMYTHU CBSI3bIBAHUS
amMmmuaka B opraHusMme. Ilytu HoBooOpa3oBaHMsT aMHMHOKUCIOT. IlepBUuHBIE U  BTOpPUYHBIE
AMUHOKHCJIOTHI. 3aMEHHMbIE M He3aMEHUMble aMUHOKHUCIOTHL. buocuHTe3 OenkoB.MaTpuuHas cxema
O6uocuHTe3a OeiaKoB. AKTHMBHUpOBaHME aMUHOKUCIOT (cuHTe3 amuHoaumi-TPHK). Crpoenue pubocom.
CocTaB NpPOKAPUOTHYECKHX M OSyKapHOTHYeCKHX pubocoM. Ilommpubocombl. DTambl TpaHCISALIUU
(MHUIMaLuWs, SJOHTalus, TepMUHauus) W ux perymsnus. Kox OenkoBoro cunHre3a. OcoOeHHOCTH
FeHETUYECKOTO KO/1a MUTOXOHJIPHI U XJIOPOILIACTOB.

Jlabopamopnwiii pabomut

1.Onpenenenuie cpenbl paCTBOPOB AMUHOKHCIIOT.
2.0npenenenre U303JIeKTPUIECKON TOUKHU KETATUHBI.
3.0npeaeneHue TeMnepaTypsl IIaBI€HUs] aMUHOKHUCIIOT.
4.BnusiHue TeMreparypbl Ha CBOHCTBa OENTKOB.
5.Bausinue nzmenenus pH Ha cBoiicTBa O€NKOB.
6.11BeTHBIC peakny Ha OCITKH.



Tema 7. @®epmenmut (6 uacos)

Pa3nooOpa3ue KaTalMTHUECKH AaKTUBHBIX MOJICKYJ. KartamuTtuuecku akTUBHBIE OCIKU (IH3WUMBI),
KaTaJIMTHYECKU AKTUBHbIE PHK (pub03uMBI), KaTaJINTHYECKU aKTHBHbIE aHTUTeJNa
(a063umbl).Karanutnyeckas ¢pynkuus OenkoB. Paznuunst B cBOHCTBax (PepMEHTOB U KaTaIU3aTOPOB MHOM
npupozasl. Cnemmduynocts neiictBus ¢pepmentoB. Ponb oteuectBennbix yuénbsix (M.I1. I1aBnos, A.E.
bpaynwreitn, B.A. Ourenbrapar u 1ap.) B pa3BUTHM dSH3uUMoioruu. IloHstue o cyOctpaTHOM U
QUIOCTEPUYECKOM IIEHTpax B Mouiekyne (epmenToB. DepMeHTHI MOHOMEpHI (TPUIICHH, JIM30IHMM) U
MyJIbTUMEpPbl (INIyTaTHOH-penykrasza). [lonstue o kodepmentax. KodepMmMeHTBI — mepeHOCUHKU
Bozopoaa u snekrponoB (HAJL, HA®, @A), u atomusix rpymnm (ATD, kopepment-A, H[D-caxapa).
MuoxecTBeHHble  (GopMBbl  (epMEeHTOB M UX  (QYHKUHMOHAJIbHOE 3HaudeHue. M3odepMeHTbI
JaKTaTACTUAPOTeHA3bl. 3HAUCHHE HCCIICAOBAHUS MHOXKECTBEHHBIX ()OpM (EpMEHTOB IJIsl METUIMHBI,
TeHETHKH, CEJIEKIIMM U MOHUTOPHUHTA OKpYyKaromien cpenbl. Mexanusm aeiictBusi pepmentoB. OepmMeHT-
cyoctparHbie koMmiuiekchl. Koucranta aumccoumanuu Qepment-cyocrpatnoro kommiekca (KS) u
koHcTaHTa Muxasnuca (KM). AktuBatopsl M1 MHTHOMTOpPHI (pepMEeHTOB. BiusHHEe KCEHOOMOTHKOB Ha
aKTUBHOCTh (epMeHTOB. Homenknarypa u knaccudukanus ¢epmentoB. [IpuHuumnel kiaccuduxanuu
depmenToB. IIpombllIeHHOE MOJIYYEHHE U MPAKTHUYECKOE HCHOJb30BaHUE (epMeHTOB. [lepcrieKTuBbI
IPAKTUYECKOI0 MCIONb30BaHUsI pUO0O3UMOB U a03uMOB aiisi O0pbObl C 3a00JIeBaHUAMU YEJIOBEKA.
Jlabopamopnubwtii padbomut

1.Tepmos1abUIBLHOCTH (DEPMEHTOB.

2.BiausiHMe akTUBATOPOB M HHIMOUTOPOB HA PaboTy (hepMEHTOB.

Tema 8. Bumamunvt u nekomopule opyzue duo02uuecKu aKkmugHvle coeounenus (6 uacoes)

Hcrtopust oTKpbITHS BUTAaMUHOB. POJIb BUTAMUHOB B MUTAaHUM YEJIOBEKA M KUBOTHBIX. ABUTAMHUHO3BI,
TUTIOBUTAMUHO3bI, THIICPBUTAMHHO3bI. COOTHOIICHWE BUTAMHUHOB H KO(PEpMEHTOB. Buramepus.
KupopactBopumbie BuTaMuHbl. ButamMun A u ero ydactue B 3putenbHoM akte. Butamunsl D, K u E u ux
porns B oOMeHe BemlecTB. BomopacTtBopuMelie BuTamunbl. Butamunsl B1, B2, BS, B6, B12, ux 3nauenue B
oOmene BemecTB. Butramun C (ackopObunoBas kuciora).PazHooOpazue OMOJOTHMYECKH AaKTHBHBIX
COCIMHCHUI: aHTUBUTAMUHBI, AHTHOUOTHUKH, (UTOHIHUIBI, TEepOULUIbI, IedONTHAHTBI, POCTOBBIC
BeIECTBA (BaKHEUIIINE TTPEJACTABUTEN U MEXaHU3MBI JIEUCTBHS).

Jlabopamopuvie pabomuol
1. KauecTBeHHas peakuys Ha BATaMUH A.
2.KonnuecTBeHHOE onpeieieHne BUTaMmuHa P B yae.

Tema 9. Hykneunogwie kuciomot u ux oomen (4 uaca)

Hcropust OTKpBITHS W M3YYEHHS HYKIEHHOBBIX KHCIIOT, UX XMMHUYECKHHM COCTaB. XapaKTEpHUCTHKA
IIYPUHOBBIX W NUPUMHUIMHOBBIX OCHOBAHMM, BXOIAIIMX B COCTaB HYKJIEHMHOBBIX KHCIOT. J[Ba Thma
HYKJICMHOBBIX KHCJIOT: Je3okcupubonykinenHoBas kucinora ([AHK) wu puboHykienHoBas KucioTa
(PHK).Paznuuua wmexny JHK u PHK mno coctaBy riaBHBIX a30THUCTBIX OCHOBAaHHM, IEHTO3aM,
MOJIEKYJISIPHOM Macce, JIoKanu3auuu B kietke U ¢pyHkuusaM. Ctpykrypa u ¢ynkuuun JJHK. Conepxanue
JIHK B opranusme u nokanuzanus €€ B KIETKe (11p0, MUTOXOHIPHH, XJIOPOILJIAcTa, dNUcoMbl). Pazmep u
dopmbr Monexyn JIHK. Kombuesas ¢opma JIHK HekoTOpbIX (aroB, MUTOXOHIPUN W XJIOPOIIACTOB.
[lepsuunas crpykrypa JIHK. VYcnexu u mepcrnekTuBbl B pacmiupoBKe CTPYKTYpbl T€HOMOB
MHUKpPOOPTraHU3MOB, PACTEHHN M KUBOTHBIX. [IpoekT «I'eHOM uenoBeka». Bropuunas crpykrypa JHK
(momens JIx. Yorcona u @. Kpuka). KommiemeHTapHOCTh a30TUCTHIX OCHOBAaHUW W €€ 3HAUYCHHE IS
BOCIIPOM3BEJEHUS CTPYKTYpbl reHoMmoB. Tperuunas crpykrypa JIHK. Ceepxcnmpammszaums JIHK.



N36pITounoCTh M KOMIakTHOCTH MoJiekyn JIHK. Ctpoenne xpomaruna. Mytanuu B IHK u ¢akTopsl, nx
BbI3pIBatome. Penapauust crpykrypsl JIHK u e€ 3nauenme nns coxpanenus BunoB. HaciencTBeHHble
3aboneBanusa. PHK, wux «maccudukanus (TPHK, pPHK, mPHK, wmaPHK, tMPHK, BupycHsbie
PHK).CpaBuutenshas xapaktepuctuka BugoB PHK mo wumx crpykrype u dyHkumsm. MexaHuzm
ouocunte3a (perummkanun) JJHK. ®depmentst (PHK-mommmepaza, JIHK-momumepasza, JIHK-nmuraza) u
OenkoBble (akTopsl, yyactBytomue B perukanun JJHK. Pennmkanuonnas Buiika U 3Tamnbl OMOCHHTE3a
JHK. Oco0eHHOCTH perTuKaIy y npo- u sykapuoT. buocunres PHK (Tpanckpumnius) u e€ perynsuus y
npo- u 3ykapuot. [lonsatue o Tpanckpunronax u oneponax. Cozpeanue (npoueccur) PHK. Crnaiicunr
u ero Buabl. Ayrocmnaiicunr. «PenaktupoBanne» PHK. OOpaTtHas Tpanckpumuus u e€ 3HaueHHe Jis
CYLIECTBOBaHMs BUPYCOB (Ha IpuMepe BHpyca HMMMYHOAE(DUIUTA 4YeJIOBEKa M BUPYCOB TIpHIINA) U
BHYTPUI'€HOMHBIX IiepecTpoeK. [IoHsATHE 0 MOABMIKHBIX N€HETHUYECKUX JJIEMEHTAaX M MX 3HAYCHHUH JUIS
SBOJIIOLIMM TeHOMOB. IloHsATHE O reHeTmyeckoW MHKeHepuu. [IpHMHIMIBI U CTpaTeruu MOJIEKYISIPHOTO
KJIOHUpOBaHUsL. JlOCTHKEHHS U MEPCIIEKTUBBI MOJIEKYJIIpHOI OuotexHosoruu. Jlabopamopuuvie padomut
1 .Belaenenne HyKJICONPOTEUHOB U3 JPOACKEH.

Tema 10. Yeneeoowt u ux oomen (5 uacos)
Knaccudukanus yrinesoos. [IpocTeie yriaeBoabl (MOHOCaXapuIbl) U UX IpeacTaBuTenu (pubosa,
TIII0K03a, PpyKTO3a, ramakTosa).CloKHbIe yriaeBoabl. Jucaxapuasl (caxaposa, JIakTo3a,
MmanbTo3a).Ilomucaxapuabl, UX CTPYKTypa U MpeAcTaBUTeNH (TIIMKOTeH, KpaxMall, KIeT4aTka,
XUTHH).OYHKIUU YTIEBOJIOB (3HEpreTuueckas, MeTadoaudeckasi, pelienTopHas u Ap.). I TMKonpoTenHsl
KaK JIeTEpMHUHAHTHI rpynn kKpou. O6MeH yrineBoaoB. IlyTu pacnaga monrcaxapumios.

Perynsmus gocdoponuza npu ywactuu ropmonoB, G-6enkoB, TAM® u mnporennkunas. OOMmeH
TIII0K030-6-ocdaTta (IMXOTOMUYECKHH M anoToMU4eckuid myTH).OOMeH NHUPOBUHOTPATHON KHCIIOTHI.
I'mukomu3. CrmptoBoe Opoxenue. J[leiicTBue sSTaHona Ha oOpraHu3Mm dyenoBeka. llommdepmeHTHBIN
KOMIUIEKC OKHCIUTEIBHOTO JEeKapOOKCHIMPOBAHUS TUPOBHHOTPATHON KUCIOTHI. L{UKIT TpHKapOOHOBBIX U
JUKapOOHOBBIX KHCIIOT, €ro 3HayeHHe B OOMEHE BeLIeCTB M OOECIEYeHHWU OpraHu3Ma >SHEprHew.
buocunres yrneBomoB. IloHsTHe O mepBUYHOM OMOCHHTE3€ YIJIeBOJIOB. [nmokoHeoreHe3. buocunres
OJIUTO- U TOJINCAaXapu/IOB.

Jlabopamopnwvie padomot
1.IlBeTHBIE peakMK Ha KpaxmMall.
2.KavecTBeHHBIE PEAKIIMI0O HA MOHO- M TUCAXaPHIbI.

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

OO6mas xapakTepucTika 1 kinaccuduxanus munuaoB. CTpykTypa U GyHKIUH JUNUA0B. Poib munuaos
B IIOCTPOEHUHU OHosiornyeckux MmeMopan. CTpykTypa u pyHKIUH JunonporenHoB. O6MeH xupoB. Pacman
KHUPOB U [P-OKUCIIEHHE BBICHIMX XKMPHBIX KUCJIOT. [TMOKCHIEBBI LMK M €ro poJib BO B3aHMMOCBS3U
oOMEHa JHMMNMIOB U YIJIEBOAOB. MexaHM3M OHOCHMHTE3a BBICIIMX JKHUPHBIX KHUCIOT. buocunTe3
Tpuraunepunos. Hapymenuss B oOMeHe xupoB. OxupeHue U ero npuyuHbl. Bocku, ux crpoeHue,
GYHKIIUM ¥ TIPEACTaBUTENH (CTiepMaIieT, mIeauHbIi BOockK). Ctepuabl. CTEpOIbl (X0IECTEPOII, IProCcTepot
u 1p.). CTpykTypa U (QyHKIHM CTEpOHAOB (XO0JieBasi KUCIIOTAa, CTEPOUAHBIE TOPMOHBI). DoCcHOIUTHIBI.
Buonornueckas pons ¢ochonununoB. PochOMHOZUTHIBI KaK HCTOUHUKH BTOPUYHBIX MOCPETHHKOB
TOPMOHOB.



Jlabopamopuvie pabomul
1.Omnpenenenyie TeMnepaTypsl MIABJICHUS U 3aTBEPCBAaHUS KUPOB.
2.OMynbIUpOBAHUE KHUPOB.

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

HcTopus u3ydenus npoueccoB Ouonoruyeckoro okucienus: padorsl A.H. baxa, B.W. [Tannanuna, O.
BapOypra, B.A. Dwurensrapara. PaznooOpa3ue ¢epMeHTOB OuoIOrHuecKkoro okucieHus. CHcTeMbl
MHUKPOCOMAJIBHOTO OKHcIeHus B kietke. Llutoxpom P-450 u ero ponb B A€TOKCUKAIIMM KCEHOOMOTHKOB.
CynepokcugaucMmyTasa, Karaiga3a M HX poiib B 3alllUTE OpraHM3Ma OT aKTUBHBIX (OpPM KHCIOPOJA.
Comnpsbkenne  okucieHuss ¢ (dochopwmpoBanueMm.  CyOcrtpatHoe — dochopwimpoBaHue |
dochopunupoBanue Ha ypoBHE DJEKTPOHHO-TpaHCIIOPTHOU enH. [loHsTHe 0 compsraromeil MmemOpane
MutoxoHapuii. Crpoenne nporoHHo ATda3bl 1 BeposATHbIE MEXaHU3MbI cuHTe3a ATO.

Tema 13. I'opmonwl u ux ponv 6 oomene seugecme (8 uacos)
Knaccudukanus ropmonoB. CTepouHble TOPMOHBI: KOPTHKOCTEPOH, TECTOCTEPOH, ICTPAIHOI, IKAU30H.
MexaHu3M IeHCTBUS CTEPOUAHBIX TOPMOHOB. [lenTuaHbie ropMoHbI. XapaKTepUCTUKa UHCYIIMHA,
TOPMOHA POCTa, TUPEOTPOIIMHA, TaCTPHUHA, Ba30IpeccuHa. MexaHu3M JeMCTBUS MEeNTUAHBIX TOPMOHOB
(Ha mpuMepe TioKareHa 1 uueynnHa).CaxapHslii quader u ero Buabl. [Ipoune ropMoHs! (aipeHalvH,
ayKCHH, THOOEPEIUIMHBI, IMTOKUHUHBL, TPOCTATJIaHAUHBI), UX CTPYKTYpa U MEXaHU3M JICHCTBUSL.
Punmsunr-daxropsl ropmonos. Heiiporopmonsr (3u10phuHb 1 SHKehanuHbl). [IprMeHeHe ropMOHOB B
MEJIULIMHE U CEITbCKOM XO35MCTBE.

Jlabopamopnuvie pabomot

1.KayecTBeHHBIC peaKIuu HAa UHCYJIUH.
2.Peakius aipeHanuHa C XJIOPHBIM JKEJIE30M.
3.Peaknus agpeHannHa ¢ HOAOM.

Tema 14. Bzaumoceasv u pecynayus oomena éewyecms. IIpoonemvt ouoxumuyeckoii skonozuu (4
uaca)

OOume mnpeAcTaBiIeHUs O B3aMMOCBS3M OOMEHa BemlecTB B KkieTke. [loHATHE O KITIOYEBBIX
MeTabonauTax (MMPOBHHOTpagHas KUCIOTa, KodepMmeHT-A U Jp.). B3aumocssasp OenkoBoro u
HYKJIEHHOBOTO OOMEHa, 3Hau€HUe PEerysITOPHBIX OenkoB. B3anMoCBS3b yriaeBOJHOTO M OEIKOBOTO
oOMeHa. Ponb nupoBuHOrpagHoit kucioTsl U nukia Kpebca B 310l B3auMocBsi3u. B3anmocBsa3p oOMeHa
YIJI€BOJIOB U JIMIKJIOB; POJIb alleTUIKOAH3UMA-A B 3TOM Ipoliecce. YPOBHU PETysiuu oOMeHa BELIECTB:
KJIETOYHBIA, OPraHW3MEHHBI W MOMYJSALUOHHBIN. TpPaHCKPUIIIMOHHBIN (ONEPOHHBIN) YPOBEHb
perynsiiuu. OCHOBHBIE MEXaHU3MBl PETyJslMM OOMeHa BellecTB B KieTke. OpraHu3MeHHbIH ypOBEHb
perynsiuu. 'opMoHanbHas perymnsauus oOMeHa BemiecTB. KackaiHblii MEXaHU3M PEryssiluU C y4aCTHEM
TOPMOHOB M BTOPUYHBIX MOCPEIHUKOB. [IOMynsAMOHHBIN ypOBEHD PEryisaiuu. AHTUOMOTUKH MUKPOOOB,
(GUTOHLMIBl pPACTEHUH, TEJIEPrOoHbl >KUBOTHBIX M UX BIUSHUE Ha NPOLECCHl KU3HEAEATEIbHOCTH.
OKOJOro-0MOXMMHUYECKHE  B3aMMOJEWCTBHUS C  Y4acTHEM  pa3jMyYHbIX TIPYNI  OPraHU3MOB:
MHUKPOOPTIaHU3MOB, TPHOOB, BBICIINX PACTEHUH, KUBOTHBIX. TOKCHHBI pacTeHuid. [luiieBbie qeTeppeHTh
U aHTUQUIaHTHL. [IumieBple aTTpakTaHTBl U CTUMYJISATOPBL. XEMOPETYISATOPHI, BO3JACHCTBYIOIIME Ha
MO3BOHOYHBIX JKMBOTHBIX. HakomyieHHe | UCIOJIb30BaHUE >KUBOTHBIMM BTOPHYHBIX META0OJIMTOB
pacTeHHii. AHTPONOTreHHbIe OMOAKTUBHBIE BEIIECTBA U MPOOJIEMBl XUMUYECKOTO 3arps3HEHUs] OMOC(EpHI.
Okonorudyecku Oe3omacHble CIOCOObI BO3JEHCTBUS Ha pa3MyHbIe BUABI JKUBOTHBIX, PAaCTEHHH U
MHUKpPOOPTaHU3MOB.



Tema 15. Xumuueckuit snemenm (3 uaca)

Ctpoenue u coctaB atToMa. CocTaBiIeHUE AMEKTPOHHBIX U JIEKTPOHHO-TPAPUIESCKHX (POPMYJT aTOMOB
XUMHYECKHX DJIEMEHTOB. BaJIeHTHOCTh M CTCNCHb OKHUCJICHHMS XUMHUYECKHX 2JIEMEHTOB. Ileproamueckuii
3aKOH. CpaBHI/ITeHBHaSI XAaPaAKTCPUCTHKA XHMHUUYCCKHUX OJBJICMCHTOB II0 HX IIOJIOXKCHHUIO B HOpHZ[KOBOfI
CHUCTEME XUMHUYECKHX JJIEMECHTOB M CTPOCHHUIO aTOMA.

Tema 16. Beuwrecmeo (9 uacos)

[TocTostHHast ABoraapo. Beraucienrne CTpyKTYpPHBIX €IMHUIL B ONIPEICAEHHOM KOJIUYECTBE, MacCe WU
o0béMe BemiecTBa. YpaBHeHue MenaeneeBa-Knaitnepona. CnocoObl BBIpaKEHUS KOHIICHTPAIUH
pacTBOpoB  (MaccoBasi, MoJisipHas) [IpaBWiIo CMeEmIeHHs  PacTBOPOB, («IIPAaBHIO  KpPECTay).
Kpucramnoruaparsr.

Tema 17. Xumuueckue peaxyuu (12 uacos)

['eneTnyeckass CBsA3b  MEXAY  KiJacCaMM  HEOPraHMYECKHX M OpPraHUYeCKMX  BELIECTB.
Tepmoxumuueckue ypaBHeHus peakiuil. TemnoBoit 3¢ ekt peakuuu. 3akon ['ecca. DHTaNbIUS peakuil.
CKopoCTh XMMHUECKOHM peakliui. XuMU4ecKkoe paBHoBecrue. KoHcTaHTa paBHOBECHS.

Peakiuu B pactBOpax 3nekTpoauToB. ['unponus comneit, pH pacTtBopos.

Tema 18. Ilo3nanue u npumenenue eéewjecme (10 uacoes)
Berunciienue Macchl WM 00bEMa MPOIyKTa PEaKIUU 110 U3BECTHOM Macce Wik 00bEMY HCXOISIIErO
BEIIECTBA, COJICPIKAIIETO TPUMECH.
Berurcnenue macchbl (00b€Ma) KOMIIOHEHTOB CMECH BEIIECTB IMOJTHOCTHIO MJIH YaCTHYHO
B3aMMO/ICHCTBYIOIINE c peareHTOM.  DJIEKTPOJW3 paciulaBOB U pacTBOpOB
coiieid. CTepeoMEeTPUIECKHE CXEMbI PEAKIIMA U PACYETHI IO HUM.

Tema 19. Ilpoekmnan paboma
[Ipennaraercst 11t MPOEKTHON PabOTHI CIEAYIOIIHE TeMbI (TPUMEPHBIE):

1. KavecTBeHHbIE peakIii Ha AMUHOKHUCIIOTHI U O€JIKH.

2. [TpuroroBnenue pactBopa Oenka (sMuHOro anbOyMuHa). Paznenenue 6eIKoB KypHHOTO
SAIIa TT0 UX pacTBOPUMOCTH. JleHaTypaius 6enkoB (0OpaTuMasi U1 HeoOpaTumasi).

3. CpaBHMTENBHBIN aHAJIN3 TPOTYKTOB KUCIOTHOTO U (DePMEHTATUBHOTO TUIPOJIM3a TU- U
MOJINCaxXapuI0B (Ha MPUMEPE caxapo3bl U Kpaxmasa).

4. CneunduynocTbh AeicTBUS PEepMEHTOB (aMuIasa).

S. BausiHue Ha akTUBHOCTH (PepMEHTOB TeMIlepaTypsl, pH, akTUBaTOPOB U UHTUOUTOPOB.

6. Brinenenue puOOHYKICONMPOTENHOB U3 IPOKIKEH.

7.KauecTBeHHOE omnpeziesieHne NpoAyKTOB THIPOIN3a PUOOHYKIIECOPOTENHOB.
8. Belnenenue riMkoreHa U3 NeYeH KUBOTHBIX. COMOCTaBIEHHE CTPYKTYPHI IIMKOT'€Ha M KpaxMaiia.
9. PaszgeneHme yriieBOI0OB METOJIOM TOHKOCIIOHHOI Xpomarorpadun.
10. T'wapomnu3 KUpOB MO JEHCTBUEM JTUTIA3HI.
11. BnusHue XeIyu Ha aKTUBHOCTD JIMIIA3bI.
12. KadecTBeHHbIE PEaKIIMHA HA TOPMOHBI.
13. BuoreHHas KiaccupUKAIH XUMHYECKIX dJIEMEHTOB. buonornuecku akTHBHBIE BEILIECTBA.
Buramussl.
buonornueckn akTuBHBIE JOOABKU: TTpodaHaIis WIH MOJIb3a?
buonoruueckas pojib BUTAMHUHOB.



14. Buramun C u ero 3Ha4eHUE.

15. MckyccTBEHHBIE JKUPBI — yrpo3a 3J0POBbIO.

16. Mcnonp3oBaHue APOXOKEH B MHUIEBOW MTPOMBIIIICHHOCTH.

17. Uccnenoanvie pU3NKO-XUMUIECKIX CBOMCTB MOJIOKA Pa3HbIX IPOU3BOAUTEIICH, HMEIOMINX
9KOJIOTUYECKHUH cepTU(dHKAT.

18. Mon B mpoayKTax MUTaHUS U BIUSHUE €0 Ha OPTaHU3M YeJIOBEKa.

KanenaapHo-reMaTnyeckoe NJaHUPOBaHNEe BHEYPOUHOIi AesiTeibHOCTH Mo Xxumun 10-11 kiace
(2021-2022 yu. ron)

No Ha3Banue pa3aenoB u TemM KoanuecTtBoO
JacoB
Teo | IIpak
pusi | THKa
10 kJacc
Tema 1 PacueTs! o 1-2. OcHOBHBIE TIOHATHS U 3aKOHBI XUMUM. 2
XUMHUYECKUM 3. MaccoBasg nois. Berauciaenue MaccoBOil 1OIU 1

dopmynam (1049) | xMMHUUECKOTO 37EMEHTA B COEJMHEHHH.

4. BoiBoa xuMu4eckoi (hopMyIibl BEIIECTBA 1O 1
MAacCOBBIM JIOJISIM DJIEMEHTOB.

5-6. OTHOCHUTENBHAS TUIOTHOCTH T'a30B. 1 1
Ycranosnenue npocreiiei popmyssl BemecTsa
110 MACCOBBIM JIOJISIM AJIEMEHTOB.

7-8.  BemBox  ¢dopmynsl  BemiectBa IO 2
OTHOCUTEJIbHOW IUIOTHOCTM Ta30B M Macce
(0O6beMy MM KOJIMYECTBY) MPOTYKTOB CTOPAHHMSL.

9-10. Pemenue 3amanuiit EI'D 2
Tema 2 | Beruucnenus nmo | 11-12. Beiuucienue maccol (KonudecTa, 00beMa) 1 1
YpaBHEHHSIM BEIIECTBA TI0 HW3BECTHOM Macce (KOJHYECTBY,
XUMHYECKHX 00BEMY) OJTHOTO W3 BCTYNHUBIIUX B PEAKIIUIO WU
peakumii (244) MOJYYUBIINXCS BEIIECTB.
13-14. TennoBoii a3 dexT peakuu. PacueTs! mo 1 1
TEPMOXUMHUYECKHM YPABHEHUSIM.
15-16. Beruncienne maccol (KOM4ecTBa, 00beMa) 2

MPOIYKTa PEaKIIMH, €CJIU OJTHO U3 MCXOJIHBIX
BEIIECTB JaHO B N30BITKE.

17-18. XumMuueckne CBOMCTBA YIJIEBOIOPOIOB U 2
CIOCOOBI UX MOTyYEHUS.

19-20. CxeMslI IpeBpalleH, OTpaXkaromue 2
TEHETHYECKYIO CBSI3b MEX/1Y YTJII€BOJOPOJIaMHU.

21-22. Beruuciienne Macchl (00beMa) IpoayKTa 2

peaKIu Mo U3BECTHOM Macce (00bemy)
HCXOJ/IHOTO BEIIECTBA, COJIEPIKAIIETO
OTIpEIeIIEHHYI0 MAaCCOBYIO JIOJTIO0 IPUMECEH.




23-24. Brruncienne MaccoBOH WM 00bEMHOI
JIOJTU BBIXO0J1a TIPOAYKTA PEAKITUU OT
TEOPETUYECCKH BO3MOYKHOTO.

25-26. BrpluncieHne NMpoLEHTHOTO COCTaBa CMECH
BCIHICCTB, BCTYIIMBUINX B PCAKIIUIO.

27-28. CxeMbl MpeBpalleHuii, OTpakarome
TFEHETUYECKYIO CBSI3b MEX/1Y KilaccaMu
OPraHUYEeCKUX COCIUHECHUM.

29-30. CocraBiieHHE CXeM IIPEBPAILICHHH,
OTPAKAIOIIUX TEHETUICCKYIO CBSI3b MEXKIY
KJIaCCAMHU OPTraHMYECKUX COCTMHECHUH.

31-32. Pemenne sKCiepuMEeHTAIbHBIX 3a1a4.

33-34. Pemenrie KOMOMHUPOBAHHBIX 3aj1a4.

Tema 3 XUMHYECKUHN 35-36. Lludposbie natunku. Odmue
AKCIICPUMEHT U | XapaKTEPUCTUKH.
uuQpoBbIe 37. JIP Nel. IIpuemsbl padoThl B XHMUY€ECKOii
nabopaTopuu JadopaTopuu.
(44) 38. JIP Ne2. IludpoBas 1adopaTopusi o0 XMMHUH.
Tema 4 Beenenue B| 39-40. buoxumus. Mcropus pa3BUTHSI OHOXUMHH.
onoxumuro (24) | MeTonbpl OMOXUMHUYECKHUX UCCIICTOBAHMM.
Tema 5 XUMHYECKUT 41. buoreHHsble eMeHThl. broreoxuMmuueckuii
COCTaB KpYroBOPOT BELIECTB B MPUPO/IE.
OpPraHu3MOB U 42. BUOJIOTMYECKH aKTUBHBIE COEIUHEHUS, UX
o011Iee MOHATHE | POJIb B KM3HH YEITIOBEKA, KUBOTHBIX U PACTCHHIL.
00 obmeHe 43. TloudaTrne 0 NeCTUINIAX U UX BUIAX.
BCHICCTB U 44, JIP Ne3. KauecTBeHHBIH aHAJIN3
SHEPTUH B OpPraHuYecKuX CoeIUuHeHnH
YKUBOU MPHUPOJIE
(44)
Tema 6 | benku. Pacrian u | 45. CtpoeHue u cTpykTypa O€lKoB.
OMOoCUHTE3 46.  CpoiictBa  0OenkoB.  DyHKIMOHAJbHAS
6enkoB (84) Kiaccuukanus OeNKoB.
47-48. Pacnia O€JIKOB.
49-50. buocuHTe3 OCIIKOB.
51. JIP Ne4. Bausinue TeMnepaTrypsl Ha
CBOliCTBa 0€JIKOB.
52. JIP NeS. Bausinue usmenenusi pH na
cBoiicTBa 0esiKkoB. [{BeTHBIC peakuuu Ha
0eJIKu.
Tema 7 | ®epmentsl (64) | 53-54. CtpoeHue u cBoWCTBa PEPMEHTOB.

Mexanusm neicTBus (epMEHTOB.

55-56. IIpoMbIIIIEeHHOE TTOTyYeHHE U
MIPAKTUYECKOE HCII0JIb30BaHuEe (PEPMEHTOB.

57. JIP Ne6. Tepmos1aonibHOCTH epMEHTOB.




58. JIP Ne7. Binsinue akTHBaTOPOB U
UHIMOUTOPOB HA PadoTy (pepMEHTOB

Tema 8 | BuramuHusl u 59-60. Butamunsl. icTopust OTKPBITHSL.
HEKOTOpBIE Knaccudukanus.
Apyrue 61-62. Pa3znooOpa3sue GHOIOrHYECKU aKTHBHBIX
OMOJIOTHYECKN | coenmHeHMIA.
AKTUBHBIC 63. JIP Ne8. KauecTBeHHAs1 peakiusi HA
COEIUHEHUS BHTAMMH A.
(64) 64. JIP Ne9. KosimuecTBEeHHOE Onpe/iesieHne
BuTtamuHa P B yae.
Tema 9 | HykiiennoBbie 65-66. CocraB, cTpoeHue, QyHKIIUU HYKJIEHHOBBIX
KHCIIOTHI U BX kucinot. buocuaTes JIHK u PHK.
o0meH (44) 67. l'enetrveckas umkeHepus. MoJekyspHast
OMOTEXHOJIOTHSL.
68. JIP Nel10. BoiiesieHne HyKJI€ONPOTEHHOB U3
APOKKEeH.
11 xknace
Tema 10 | YrueBonsl u ux | 1. Knmaccudukanus yrneBonos. @yHKINU
obmeH (549) YTJIEBOJIOB.
2. O6meH yrneBoaos. Ilytu pacnana
MOJIUCaXapuIOB.
3. buocuHTe3 yrieBo/oB.
4. JIP Nel. LiBeTHbIe peakIluM HA KpaxMaJl.
5. JIP Ne2. KauecTBeHHbIe peaKI[HI0 HA MOHO- H
Aucaxapuabl.
Tema 11 | JIunuas! u ux 6. XapakTepucTuKa U KiaccuuKaus JIUMuIoB.
oOmeH (54) Ctpykrypa u QpyHKIMH JATHA0B. Pacma skupos.
7. MexaHu3M OMOCUHTE3a BBICHIMX >KUPHBIX
kucaoT. buocunres tpurnunepunos. Hapymenus
B 0OMEHE KHPOB.
8. Bocku. Crepouasl. ochonunusl.
9. JIP Ne3. OnpenesieHne TeMnepaTypsbl
NJIaBJICHUS U 3aTBeP/eBaHUsl ’KUPOB.
10. JIP Ne4. DmyabrupoBaHue ;KMpPoOB.
Tema 12 | buonornyeckoe | 11-12. Ctpoenue nporonHoit ATda3sl u
OKHCJICHUE 1 BEpOSATHbIE MEXaHU3MbI cuHTe3a ATO.
cunre3 ATD
(29)
Tema 13 | T'opmonsl m ux | 13-14.  CrepounHsle  TropMOHBL. — MexaHU3M

poib B oOMeHe
BemecTs (84)

JeficTBUS CTCPOHUIHBIX TOPMOHOB

15-16. IlenTuaHbie TOPMOHBI. MexaHu3M
JeWCTBUS MENTUAHBIX TOPMOHOB. CaxapHbIii
I1abeT U ero BUIBL.

17-18. [Ipoune ropMoHBI, UX CTPYKTYpa U
MEXaHU3M aencTBus. [[pumenenne ropMOHOB B




MEIUIINHE U CEJILCKOM XO3SHCTBE.

19. JIP NeS. KavecTBeHHbIE peaKkMU HA
WUHCYJIVH.

20. JIP Ne6. Peakuusi apeHaJIHHA € XJIOPHbIM
JKeJIe30M M HOoa oM.

Tema 14

BzanmocBs3n n
peryJIsus
oOmeHa
BEIIIECTB.
[TpoGembr
OMOXMMHUYECKOU
sKosioruu (44)

21-22. O0ume nmpeacTaBIeHHs O B3aHMOCBSI3U
0oOMeHa BEIIeCTB B KIIETKE.

23-24. [IpobGaeMbl XUMHYECKOTO 3arpsi3HEHUS
orocdepbl. IKOJOTUUECKH 0€30IMaCHbBIE CITIOCOOBI
BO3/ICHICTBUS HA KUBBIC OPTaHU3MBI.

Tema 15

XUMUYECKUN
a5eMeHT (34)

25-26. CtpoeHue u coctaB aroMa. BajeHTHOCT U
CTETIeHb OKUCICHHSI XUMHUYECKHUX AJIEMEHTOB.

Ilepuoanueckuii 3aK0H.

27. CocTaBlieHHE JIEKTPOHHBIX U
ANEeKTpOHHOrpaduueckux GopmMya aToMOB
XUMHUYECKHUX 3JIEMEHTOB.

Tema 16

BemectBo (94)

28-29. IloctosiHHas ABoranipo. Berancinenne
CTPYKTYPHBIX €IMHHUIL B OTIPEACIEHHOM
KOJIMYECTBE, Macce WK 00bEME BelIecTBa.

30-31. YpaBuenue Menaeneera-Knaiinepona.
Kpucrammoruaparsl.

32-33.  CnocoObl  BBIpaXKEHMS
pacTBOpOB (MaccoBasi, MOJISIpHast)

KOHICHTpAU

34. IlpaBuso cMelIeHus pacTBOPOB, («IIpaBUIIO
KpecTay).

35. JIP Ne7. IlepechlilieHHbIe PACTBOPbI

36. JIP Ne8. Onpenesnenue KOHUEHTPALMH
COJISTHOM KHCJIOThI KOHIYKTOMETPHYEeCKUM
THTPOBaHHEM

Tema 17

XUMUYECKUE
peakuuu (124)

37-38. I'eneTnyeckas CBS3b MEXKIy KIIaCCaMU
HCOPTraHNYCCKUX U OPTraHNYCCKUX BCIICCTB.

39. TepMOXUMHUYECKUE YPAaBHEHUS PEAKIIHH.
TennoBoil s ekt peakuuu.

40. JIP Ne9. Onpenesnenue TeniaoBoro 3¢ gexra
pacTBOpPEeHHUs BelecTB B BoJe

41. CkopocTh XMMUUYECKON peakinu. XUMHUECKOE
paBHOBECHE.

42. JIP Nel0. DxkcnepuMeHTaIbHOE
onpeeaeHue CKOPOCTH XHMHYECKOI peakuuM.

43. Peakuuy B pacTBOpPAX AJIEKTPOIUTOB.

44. JIP Nell. Onpenesienue
3JIEKTPONPOBOAHOCTH CHJIbHBIX M CJIa0bIX
3JIEKTPOJIUTOB.




45-46. I'maponu3 coneit, pH pacTBopoB.

47. JIP Nel2. Onpenenenne pH pacrBopos
coJieit

48. JIP Nel3. Bansinue TeMnepaTypsl Ha
cTeneHb rUIPOJIN3a alleTaTa HATPUs

Tema 18

Tlo3nanue n
IIPUMEHEHNE

BeniecTs (10u)

49-50. Brruncienue mMaccoel WiM 00bEMa MpoayKTa
pEaKIMK 10 U3BECTHON Macce U 00bEMY
MCXOJIAIIETO BEUIECTBA, COACPIKAIICTO TIPUMECH.

51-52. Beruucienue maccol (00bEMa)
KOMIIOHEHTOB CMECH BEILIECTB MMOJIHOCTHIO WIIH
YaCTHYHO B3aHMMO/ICHCTBYIOIIHNE C PEareHTOM.

53-54. DneKTponu3 pacIuiaBOB U pacTBOPOB
COJIEH.

55-56. CTepeomMeTpuUeCcKre CXEMbI PEaKIuil 1
pacYETHI IO HUM.

57-58. Pemuenue 3aganuii EI'D

Tema 19

IIpoexTHas
pabora (104)

59-64. Dranel  wuccnegosauusa.  [loaroroska
MIPOCKTHBIX PaboT.

65-68. 3amuTa MPOEKTHBIX padboOT




