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IIporpamma BHeypoOuHOii 1esiTeJibHOCTH MO xumuu B 10 kiacce
¢ McnoJb30BaHueM odopyaoBanus «Touka Pocta»»
[HosicHuTeIbHAS 3aNIMCKA

Ilenesasn ayoumopusn
Yyammecst 10 kiacca 001eoOpa3oBaTeIbHBIX IIKOJ, KOTOphie 000pymoBaHbl «Toukoi
Pocray.

Lenv npozpammot

O3HaKOMUTH YYaIIUXCs ¢ OMOXUMHUEH KaKk HAyKOM SKCIIEPUMEHTaIbHOM, coueTaromel B cede
OpPraHMYeCcKyI0 XMMHUIO U Ouojoruto. Takke MaHHBIA Kypc MOMOXET C(HOPMHUpPOBATh HABBIKU
CaMOCTOSITeNIbHOI paboThl ¢ UU(POBBIMU JAaTYMKAMH, NMPOBENCHUS H3MEPEHHI U 00paboTKu
IIOJIyYEHHBIX U3MepeHUil. Pa3BUTh O3HABATEIbHBIA UHTEPEC U METAIIPEIMETHBIE KOMIIETEHIINU
o0yJaromuxcs yepe3 MpakTHUECKYIO JeATeIbHOCTh; PACUIMPUTh, YTIIYOUTh U 0000IINUTH 3HAHUS
0 CTPOEHUH, CBOUCTBAX U (PYHKIUAX OMOMONEKYI; CPOPMUPOBATH YCTOMUUBBIA MHTEPEC K MPO-
beccroHanbHON AeSTeNbHOCTH B 00JIACTH €CTECTBEHHBIX HAYK.

Cpoku peanuzayuu

[Iporpamma paccunrtana Ha 1 rog oOyueHus.

[TepuomuvHOCTD 3aHsATHIA: | pa3 B HEIEIIIO.

JlaHHasi mporpaMma COCTaBJICHA MO0 YYEOHBIM MOCOOUSM C TOJAPOOHBIMU HHCTPYKIUSMH U
H€06XOI[I/IMI)IM TCOPCTUUCCKHUM MAaTCpHUAIIOM.

[Tpu peanusanuu TaHHOHW MporpamMmbl OyneT 3a1eiicTBOBaHO 00opyaoBaHue neHTpa «Touka
pocTay.

Dopmbl U Memoodvl 00yUeHUs.
Yuutenb pacrupenenseT yqaumxcsi B y4eOHY0 IPYIITy OCTOSHHOTO COCTaBa.

I[Inanupyemblie pe3yabTaTbl OCBOGHHSI Y4eOHOro IpeAMeTa XMMHMH C ONHCAHHEM
YHHBEPCAJbHBIX Y4eOHBIX NeHCTBUH, AOCTHTAeMbIX 00y4aI0IIMMHCS

JIuunocmmuute pezynomamol:
Obyuarowuiicss nOIYYUmM 803MOACHOCHb 051 POPMUPOBAHUSL CIe0YIOuUX TUYHOCMHbIX YV
- OTIpe/IeIICHNE MOTUBAIIUY H3y4eHUsT YIeOHOTO MaTeprana;
- OIICHMBaHUE YCBAaMBAEMOT0 y4eOHOTro MaTepuasa, UCX0/Is U3 COIMAIBHBIX U IMYHOCTHBIX
IIEHHOCTEIA;
- TOBBIIIEHUE CBOETO 00Pa30BaTEIILHOTO YPOBHS M YPOBHS TOTOBHOCTH K MU3YYCHHIO OCHOBHBIX
HUCTOPUYECKHUX COOBITHIA, CBI3aHHBIX C UCTOPUEH Pa3BUTHS XUMHH U 0OIECTBA,
- 3HaHME TIPABUJI TIOBEJICHUS B UPE3BbIYAHBIX CUTYAIIHAX;
- OIICHHBAHUE COIMATLHOM 3HAYMMOCTHU MPOECCH, CBA3aHHBIX C XUMUEH;
- BIIQJICHHE TIpaBHJIaMU 0€30MacHOro o0pallieHus ¢ XUMUYECKUMH BEIIeCTBaAMU U 000pYy-
JIOBaHHEM, TTPOSBIICHUE KOJIOTHICCKOU KYJIBTYPHI.

Memanpeomemmnule pe3yibmamol:

Pezynamuenvie
Obyuaiowuiicss NOIYYUM BO3MONACHOCMY OJisL YOPMUPOBANHU CLEOYIOWUX PeCYNAMUGHBIX
yvia
- [leJIenoyiaranye, BKITF0Yast MOCTAaHOBKY HOBBIX IIelel, MpeoOpa3oBaHre MPAaKTHIECKOH 3a/1a4H B
MIO03HABATENIbHYIO, CAMOCTOATENbHBIN aHAIN3 YCIOBUN JTOCTHKEHUS 1IEJIM Ha OCHOBE yuéTa
BBIJICIICHHBIX YUUTENIEM OPUEHTHPOB JICHCTBUS B HOBOM Y4eOHOM MaTepHale;
- IUTAHUPOBAHHE MYTH JOCTH)KEHUS LIEJIeH;
- yCTAQHaBJIMBAHUE LIE€JIEBBIX IPUOPUTETOB, BBIIECICHUE AIbTEPHATUBHBIX CIIOCOOOB TOCTUKEHUS
1enu ¥ BeI0op Hanbosee 3¢ (HeKTUBHOTO Croco0a;
- YMEHHUE CaMOCTOATENbHO KOHTPOJIMPOBATh CBOE BPEMs M YIIPABIIATh UM;



- YMEHHE IPUHUMATh PEIICHHS B MPOOJIEMHON CUTYaIlNH;

- IOCTaHOBKA y4eOHOM 3a71a4i, COCTaBJICHHE TIJIaHa U TIOCIIEeI0BATEIbHOCTH JICHCTBUH;

- opranm3aiys pabo4yero MecTa IMpy BBIIIOJIHEHHH XUMHUYECKOTO IKCIIEPUMEHTA;

- IPOTHO3UPOBAHUE PE3yJbTaTa YCBOEHHUS, OLICHUBAHME YCBOCHHOIO MaTepuralia, OlleHKa Ka-
YECTBA U YPOBHS YCBOCHUS, KOPPEKIIUSA B IUIaH U CIIOCOO JACHCTBUS ITPU HEOOXOIUMOCTH.

Ilo3nasamenvnole
Obyuarowuiicss NOIY4Um 803MONCHOCMb 051 YOPMUPOBAHUS CLEOVIOUUX NOZHABAMETbHBIX
YVI:
- IOUCK U BBIEJICHUE UH(POpMaLINY;
- aHaJIM3 yCIOBUHN M TpeOoBaHUH 3a7a4uH, BEIOOP, CONOCTaBIeHHE U 00OCHOBaHUE CIIOCO0a
peLIeHMs 3a]1a4H;
- BbIOOp Hanbosee 3 (PEKTUBHBIX CIIOCOOOB PEIICHNUS 33a4H B 3aBUCUMOCTH OT KOHKPETHBIX
YCJIOBHIA;
- BBIIBIDKEHHE U 000CHOBAHUE TUIIOTE3bI, BBIOOP criocoba e€ IPOBEpKH;
- CAaMOCTOSATEJIbHOE CO3/IaHUE AJrOPUTMA JESITEIbHOCTH MIPU PELICHUH IPOOIeM TBOPUECKOTO U
MIOMCKOBOTO XapaKTepa;
- YMEHUS XapaKTepHU30BaTh BELECTBA 10 COCTABY, CTPOCHHIO U CBOMCTBaM;
- OTIMCHIBAHNE CBOMCTB TBEP/BIX, JKUIAKUX, Ta3000pa3HbIX BEIIECTB, BHICICHNUE X CYIIIE-
CTBEHHBIX IPU3HAKOB,;
- n300pakeHNe COCTaBa MPOCTEHIINX BEIIECTB C TIOMOIIBI0 XUMUIECKUX (POPMYIT U CYIIHOCTH
XMMHUYECKHX PEaKLUil ¢ OMOILBIO XUMUYECKUX YPaBHEHUI;
-[IPOBEJICHNE HAOIOICHHIA ¥ OTIMCAHUE TPU3HAKOB U YCIOBUHM TEUCHUST XUMHYECKHIX
pEaKIMii, BBIIOJHEHHE XUMUYECKOT0 SKCIIEPUMEHTA, BBIBO/IbI HA OCHOBE aHAJIM3a HAOII0AeHUH 3a
OKCIIEPUMEHTOM, pEIICHUE 3a]ad, MOJIyueHHEe XMMHUYECKOH HH(OpMAIMu U3 pa3IMyHBIX
UCTOYHHKOB,;
- YMEHHUE OPTaHU30BbIBATh UCCIIEIOBAHHE C IENIbI0 IPOBEPKH TUTIOTES;
- YMEHUeE JieN1aTh YMO3aKJII0OUeHUs (MHIYKTHBHOE U 110 aHAJIIOTUH) U BBIBOIBI;
- yMeHHE 00BbEKTUBHO OIICHUBATh MH(POPMAITHIO O BEIIECTBAX U XUMHUECKUX MPOIECCaX,
KPUTUYECKH OTHOCUTBHCS K TICEBJIOHAYYHON MH(POPMALIUH.

Kommynukamuenuie
Obyuarowuiicss noayyum 603MONCHOCMb Ol (POPMUPOBAHUSL CLEOVIOWUX KOMMYHUKAMUBHBIX
YVi:
- TIOJTHOE ¥l TOYHOE BBIPAKEHUE CBOMX MBICIICH B COOTBETCTBHH C 331a4aMU U YCIOBUSMH
KOMMYHUKAIIH;
- QJICKBaTHOE HCIIOJb30BAHUE PEUYEBBIX CPEJACTB I IUCKYCCHH W apryMEHTAallud CBOEH
NO3UIIMHU, YMEHHE NPEACTABIATh KOHKPETHOE COJIPKAHNUE C COOOIIEHHEM €ro B MUCbMEHHOMN U
YCTHOHM (opMe, onpeziesieHne crnoco00B B3aUMOJIEHCTBUS, COTPYIHUYECTBO B TIOUCKE U cOope
uH(pOpMaIny;
- OMpeJesieHre CI0COO0B B3aUMOJICHCTBUS, COTPYAHHUUECTBO B MIOUCKE U cOOpe HH(pOpMAIHH,
y4JacTHe B JIMAJIOre, IUIAHUPOBaHHUE OOLIMX CHOCOOOB paboThI, MPOSIBIEHUE YBAXKUTEIHHOTO
OTHOIIEHHS K IPYTUM 00y9IaeMbIM;
- OTHMCaHHUE COJIEP>KaHMSI BBITOIHIAEMBIX JCHCTBHI C 11€JIbI0 OPUEHTUPOBKU MPEIMETHO-
NPaKTUIECKOH e TEFHOCTH,
- YMEHUS YUUTHIBATh Pa3HbIe MHEHUS M CTPEMUTHCA K KOOPAMHAIIMH PA3JIMYHbIX MO3ULIUI B
COTPYIHUYECTBE;
- (hopMynHpOBaTH COOCTBEHHOE MHEHHE U TIO3HIINIO, APTYMEHTHPOBATh U KOOPIUHUPOBATH €€ C
MO3ULUSAMH MAPTHEPOB B COTPYIHUYECTBE MPH BHIPAOOTKE OOILEro peIIeHus] B COBMECTHOM
NeSITENLHOCTH;
- OCYILIECTBJISATh B3aUMHBIN KOHTPOJIb U OKa3bIBaTh B COTPYIHUYECTBE HEOOXOJUMYIO B3a-
MMOIIOMOIIIb;



- INTAHUPOBATH 00IIKE CITOCOOBI pabOTHI; OCYIIECTBIISITH KOHTPOJIb, KOPPEKITUIO, OIIEHKY
neiicTBuil mapTHEPA, yMETh YOEXK/1aTh;

- HCTOJIb30BATh a/IEKBATHBIE SI3bIKOBBIE CPEJICTBA JUIsl OTOOPAKEHUSI CBOMX YYBCTB, MbICIIEH,
MOTHBOB U OTPEOHOCTEH; 0TOOpakaTh B peun (onrcanue, 00bsICHEHNE) COJIEpKAHNUE
COBEpILAEMBIX JCHUCTBHUI Kak B (hopMe rPOMKON COIMATM3UPOBAHHON peuH, TaK U B popme
BHYTPECHHEH peuu;

- pa3BUBaTh KOMMYHUKAaTUBHYIO KOMIIETEHTHOCTb, UCIOJIb3Ysl CPEJCTBA YCTHOM U MUCbMEHHON
KOMMYHHKAIMH IPU pabOTe ¢ TEKCTaMU y4eOHUKA U JJOMIOJHUTEIBHOMN IUTEpaTypoid,
CIPAaBOYHBIMU TAOJULAMHU, MPOSABIATh TOTOBHOCTh K YBa)KEHUIO MHOW TOUKM 3pEHUS INPU
00CYXXJIECHUU PE3yJIbTaTOB BBIMIOJIHEHHON paOOTHI.

Ilpeomemmnuie pezynomamul
Obyuarowuiics Hayuumcs:
- IPUMEHATH OCHOBHBIE METO/IbI TO3HAHUS: HAOII0ICHIE, U3MEPEHHE, IKCIICPUMEHT;
- XapaKTepu30BaTh TEPMUHBI U TIOHATHS, OOBSICHATH B3aUMOCBSI3b MEX/y HIMHU;
- 000CHOBBIBATH CUCTEMY B3TJISI0B HA XKHUBYIO IPUPOAY, IPUMEHSS OMOJIOTUYECKUE TEOPHH,
yUYEHHsI, 3aKOHBI, 3aKOHOMEPHOCTH, TOHUMATh TPAHUIIBl KX IPUMEHUMOCTH;
- KJ1Iaccu(UIUPOBATH OCHOBHBIE OMOJIOTMUECKUE MAKPOMOJIEKYIIbI;
- OTIHMCHIBATh (PYHKIIUU OCIIKOB, HYKJIIEMHOBBIX KUCIIOT, YTITIEBOJIOB U JIUITH/IOB;
- YCTaHABIIMBATh CBA3b CTPOCHUS U (DYHKIIUH OCHOBHBIX OMOJIOTHYECKUX MaKpPOMOJIEKYI, UX
POJIb B IIpoLieccax KJIETOYHOT0 METab0IN3Ma;
- 00BACHATH 3HAYEHHE MUKPO-, MAKPO- U YIBTPAMUKPOAIIEMEHTOB B KIIETKE;
- MOHUMATh CYITHOCTh OMOCHHTE3a OEIKOB, MexaHH3Ma JeicTBus pepMeHToB, bnocuntesa JJHK
u PHK, pacnana 6enkoB, OmocuHTe3a U OOMEHA YyIJIeBOJOB, OMOCHHTE3a M OOMEHa JIMIHUIOB,
Ouonoruueckoro okucienus u cuatesa AT®, mexaHuzma JeicTBUS CTEPOUTHBIX TOPMOHOB;
- pemaTh 3a7a4d Ha ompeseneHue nocnenoparenbHoct HykineotuaoB JJHK u nPHK (MPHK),
anTukozoHoB TPHK, mocienoBaTensHOCTH aMHMHOKHUCIIOT B MOJIEKYJle Oellka, IpUMEHsIsl 3HAHUS
0 PEeaKIHIX MaTPUYHOTO CHHTE3a, TEHETUIECKOM KOJIe, TPUHITUIIE KOMIUIEMEHTAPHOCTH;
- ZIeTIaTh BBIBOJIBI 00 M3MEHEHHUSX, KOTOPBIE MPOU30IMIYT B poIleccaX MaTPUYHOTO CHHTE3a B
cilyyae U3MEHEHUs MociieoBaTebHOCTH HyKkieoTn 108 JIHK;
- 000CHOBBIBATh B3aMMOCBSI3b IUIACTHYECKOTO M YHEPreTUYECKOro OOMEHOB; CPaBHHBATH
IPOIIECCHI TACTUYECKOT0 U IHEPTETUUYECKOT0 0OMEHOB, TPOUCXOISAIINX B KJIETKAX KUBBIX
OpTaHM3MOB;
- XapaKTepu30BaTh METO/1bl OMOXMMUYECKUX HCCIIEI0BAHUI;
- IPOBOJIUTH YUIE€OHO-HCCIIEIOBATENBCKYIO ACATEIBHOCTD: BBIIBUTATh THITOTE3HI, INTAHKPOBATH
paboty, oTOMpaTh U MpeoOpa3oBbIBaTh HEOOXOAUMYIO HH(OPMAIIHIO, TPOBOIUTH
OKCTIEPUMEHTHI, HHTEPIIPETUPOBATh PE3YIIbTATHI, JIENIaTh BBHIBOJBI Ha OCHOBE ITOJIYUYECHHBIX
PE3YNbTaTOB,

Ob6yyarowuiics noaY4UmM 603MOHCHOCHb HAYYUMBCAL

- BBIIBUTATh U TIPOBEPATH IKCIIEPUMEHTAIBHO TUIIOTE3bl O XUMHUYECKUX CBOMCTBAX BEIIECTB HA
OCHOBE UX COCTaBa M CTPOEHUS, X CIIOCOOHOCTH BCTYIATh B XMMHUYECKUE PEAKIINH, O XapaKTepe
Y TIPOJIYKTaX Pa3TMYHBIX XUMUUYECKUX PEAKIIHA,

- XapaKkTepU30BaTh BEIIECTBA M0 COCTaBY, CTPOEHHUIO M CBOMCTBAM, YCTAHABINBATH IPUYMHHO-
CJICICTBEHHBIE CBSI3U MEXK/TY TAaHHBIMU XapaKTEPUCTHUKAMHU BEIIIECTBA,

- BBIJIBUTATh U MIPOBEPSITH IKCIIEPUMEHTAIBHO TUIIOTE3HI O pe3ybTaTaX BO3AEHCTBUS Pa3INYHBIX
(haKkTOpOB HA U3MEHEHHE CKOPOCTH XUMHYECKOW PEaKIIHH;

- UCIIOJIb30BaTh MPHOOPETEHHBIE KIIFOUEBbIE KOMIIETEHIIUU TIPU BHITIOJTHEHUH MMPOEKTOB U
yueOHO-UCCIIEeIOBATEeNbCKHUX 3a7au M0 U3YUYEHUIO CBOMCTB, CIIOCOOOB MOJIYUYEHHS U pac-
MO3HABaHUs BEILIECTB;

- 00BbEKTUBHO OLIEHUBATh MHPOPMAIIUIO O BEIIECTBAX M XMMHUECKUX MPOIIeccax;



- 0CO3HaBaTh 3HAUEHHE TEOPETHUUECKUX 3HAHUN MO XUMHH ISl PAKTUYECKOU e TEIbHOCTH
YeNI0BEKa;
- cO37]aBaTh MOJENU M CXEMbI JUIsl pellleHus Y4eOHBIX U IO3HABaTENbHBIX 3aJa4; MOHUMATb
H€O6XOI[I/IMOCTB CO6JIIOI[€HI/ISI Hp@ﬂHHC&HHﬁ, npempiaraCMbiX B MHCTPYKIUAX 110 UCITIOJIb30BAHHUIO
JIEKapcTB U Ap.

Conep:xaHue nporpaMmbl

Tema 1. Pacuemut no xumuueckum popmynam. (16 uacos)

OCHOBHbIE TOHATUS W 3aKOHBI XMMUHU. BeliecTBo, XMMUYECKUN 3JIEMEHT, aTOM, MOJIEKYJa.
3aK0H COXpPaHEHMsI MacCChl BEIIECTB, 3aKOH MOCTOSHCTBA COCTaBa, 3aKk0H ABoraapo. KomndyecTBo
BEIIIECTBA, MOJIb, MOJIIpHAsT Macca, MOJIIPHBIM 00beM ra3oB. MaccoBas 10is. Bwruucienue
MacCoOBOM JIOJIM XHUMHYECKOTO D3JIEMEHTa B COCIWHCHHMH. BBIBOJ XUMHUYECKOH (HOpMYIIbI
BCIISCTBA II0 MACCOBBIM AOJISIM 3JIeMEHTOB. OTHOCHUTEIIbHAS IJIOTHOCTH Ia30B. Y CTAHOBJICHHUE
npocreimeld (GopMysbl BemeCTBa 10 MAacCOBBIM JOJSAM 3JEMEHTOB C HCIOJIB30BaHUEM
a0CONIOTHOW W OTHOCHUTEIBHOW IUIOTHOCTH BeEIIecTBA. BBIBOA (GOpMyIbl BeIIeCTBa I10
OTHOCUTEIIbHOM IJIOTHOCTH ra30B U Macce (00beMy WIIM KOJTHUYECTBY) IPOAYKTOB CTOPAHHUSL.

Tema 2.Bviuucnenusn no ypasnenuam xumudeckux peaxyuii (15 uacoes)

XUMHUECKUE peaklui. Y paBHEHUSI XUMUYECKUX peakiuii. Beruucienue maccol (Koau4ecTna,
o0bema) BellecTBa IO H3BECTHOM Macce (KOJIMYECTBY, OOBEMY)OJHOIO W3 BCTYNHUBLIMX B
PEAKIMI0O MM TOJIyYUBIIMXCS BewlecTB. TemnoBod 3(dexT peakuuu. TepMOXUMHUYECKUE
ypaBHEHHs peakuuid. Pacyersl TeruioBoro agdexra peakuu mo JaHHBIM O KOJIMYecTBE (Macce,
00bEMYy) OJHOI'O M3 YYacTBYIOUIMX B PEAKLMU BELIECTB M KOJIMYECTBY BBIIEISIOIIEHCS WIH
norjouaroIieiics TemIoTel. Beluucienne maccbl (KojaudecTBa, 00beMa) MPOAYKTa pEeakiuu,
€CJIM OJIHO U3 UCXOIHBIX BEILIECTB JIaHO B M30BITKE. XUMHUECKUE CBOWCTBA YIJIEBOAOPOAOB U
cnocoObl ux monydeHus. CXeMbl NPEBPAlICHUH, OTPaKAIOUIME TeHETUYECKYIO CBSI3b MEXKIY
YIJI€BOAOPOAAMU: OTKPBITHIE, 3aKPBIThIE CMEIIaHHbIe. Brruncienne mMaccol (00beMa) MpoIyKTa
peakIu Mo M3BECTHOUW Macce (00BheMy) MCXOJHOTO BEIIECTBA, COJEPIKAIIETO OMPEEICHHYIO
MaccoBYIO JI0JII0 NpuMeceil. Brrunciaenne mMaccoBoil uium 0ObEMHOM 10U BBIXOJAa MPOJYKTa
PEaKIMH OT TEOPETUYECKH BO3MOXKHOTO. BBIUMCIIEHHE MPOIEHTHOTO COCTaBa CMECH BEIIECTB,
BCTYNUBIIUX B peakuuio. CXeMbl MpeBpallleHUH, OTpa)kalollue I'eHETHYECKYIO CBA3b MEXIy
KJIacCaMH OPTraHWYeCKUX COENWHEHHH (COCTaBUTH YpPAaBHEHHSI COOTBETCTBYIOIIMX pEAKIUii)
[TpakTuKyM: COCTaBJI€HHME CXEM IPEBPALICHUN, OTPAXKAIOUMX T'€HETHUYECKYI0 CBS3b MEXITY
KJIacCaM¥ OpPraHMYECKUX COeAMHEHUH. Penrenne KoMOMHUPOBAaHHBIX 3a/1a4.

Tema 3. Xumuueckuit 3xcnepumenm u yugposwie navopamopuu (3 uaca)
[Mudposbie matunku. OO6mue xapakrepuctuku. dusmueckue 3¢ exTs, UCHOIB3yeMbIE B
paboTe TaTYMuKOB.

Tema 4. Beeoenue ¢ ouoxumuro (1 uaca)

bruoxumusi — Hayka 0 KadyeCTBEHHOM COCTaBe, KOJMYECTBEHHOM COJIEp)KaHWH M Tpeodpa-
30BaHUAX B MPOIECCe KU3HEACATEIbHOCTH COeIMHEHNH, 00pa3yIoIiX KUBYIO0 MaTtepHio. HMcro-
puisl pa3BUTUSI OMOXUMHUH. POJb OTEYECTBEHHBIX YUEHBIX B Pa3BUTHH OMOXMMHH. B3amMocCBs3b
OMOXHMMUH C MOJEKYIIpHOU Onosiorueid, 6nopu3nKoil 1 OHOOpraHUYecKol XMMHel. 3HaueHue
OMOXUMHH TSI PA3BUTHUS OMOJIOTHH, MEIUITUHBI, OMOTEXHOJIOTHH, CEIHCKOTO XO3SIMCTBA, TeHE-
TUKU U SKOJIOTHH. MeTo 1l OMOXMMHUYECKHX MCCIET0BAaHUN U UX XapaKTepucTuka. Mcnoabp3oBa-
HHUE COBPEMEHHBIX CKOPOCTHBIX W aBTOMAaTH3UPOBAHHBIX (DU3UKO-XUMHUYECKAX METOJIOB aHAIM3a
JUIs OMOXMMUYECKUX Lieeld. BuoxuMuyeckre MeToabl MOHUTOPUHTA OKPYIKAIOIIEeH Cpebl.

Tema 5. Xumuueckuii cocmae opeanu3mos u oduiee noHAmue 00 00meHe eeuiecme u
IHepeuu 6 Hcugoit npupooe (6 uacos)



[Tonsarue 0 TJIaBHBIX OMOTEHHBIX aneMeHTax.Maxkpo- u
MUKPOIJIEMEHTH.3aKOHOMEPHOCTH ~ PACHpPOCTPAHEHUST  JJIEMEHTOB B KUBOWU
npupoje.llorpeOHOCTE  OpraHM3MOB B XHMHYECKHX 3JeMEHTaX.bruoreoxumudeckuii
KpyroBOPOT BEHIECTB B MPUPOAEC — OCHOBA COXPAaHCHUS pPaB- HOBECHS
ouocdepsl.MacmTabbl 0OMeHa BellecTB B >kUBOWM mpupoje.llmactuueckue u sHEpre-
TUYECKUE BEIIECTBA.bHOIOTHUECKN aKTUBHBIC COSIMHEHUS, UX POJb B KU3HU YEIIOBEKA,
M- BOTHBIX U pacteHuil.[IoHsTHE 0 IecTUIMIaX U X BUIAX.

Tema 6. Beaku. Pacnao u ouocunmes oenxos (8 uacos)
Pouib 6e1K0oB B MOCTpOCHUH U PYHKIIMOHUPOBAHUH KHUBBIX cUcTeM. [IoHsTHE O TpoTEeoMe U
IPOTEOMHKE. AMUHOKUCIOTHBIN cocTaB 6enaKkoB. [IoHsITHE O IPOTENHOTEeHHBIX
amMuHOKHCIOTax. Crocod CBA3M aMHHOKUCIOT B OenkoBoi Mmosekyne. llentuasl. [Ipupoaabie
nenTuabl (TIyTaTHUOH, BAa30NpPEeCCHH, dHKe(paJMHbI, SHAOPOHUHBI U Ap.), UX (U3HOJOTUYECKOE
3HAQUE€HUWE U UCIOJb30BaHUE B KAaueCTBE MEIUIMHCKUX IpenaparoB. XUMUYECKUI CHHTE3
HENTHU/IOB 3aJJaHHOI'O CTPOEHUS U BO3MOXKHOCTH UX NpUMeHeHus. CTpyKTypa OelKOBBIX MOJIEKYJI.
[TepBuuHas cTpykTypa 06enkoB. [IpuHIKIIBI 1 METO/IBI ONIpEAEIEHUS IEPBUYHON CTPYKTYpbI O€Ka.
Bropuunas u HajnBTrOopuuHas CTpYyKTypbl OenkoB. IloHstTne 00 o- u P- KoHpopmauusax
nonunentuaHoil uenu (pabotel Jl.Ilonunra). IlapameTpbl o-cnupaiy MNOMMNENTUIHOW UEHH.
CBsi3b NEpBUYHON M BTOPUYHOM CTPYKTYyp OesikoBOi Monekynsl. Knaccugukainus 6eakoB 1o
DIIEMEHTaM BTOPUYHOW CTPYKTYpHL. JIOMEHHBIM NPUHIUN CTPYKTYpHOH OpraHU3alliu OEIKOB.
[ToHsATHE O CTPYKTYpHBIX U (YHKLUMOHAJIBHBIX JOMEHax (Ha MpUMEpPEe HMMMYHOITIOOYJIWHOB U
KaTaJIUTUYECKU  aKTUBHbIX  OenkoB).Tpermunas  crpykrypa  OenxoB. Tumbl  cBs3ed,
o0ecrneynBaroIuX MOAJIEpKAHUE TPETUYHOM CTPYKTYphl. IMHAMUYHOCTD TPETUYHOM CTPYKTYpbI
6enkoB. CamMoOpraHu3alysi TPETUIHON CTPYKTYPHI OEIKOBOM MOJIEKYIIBI U POJIb CHENU(DUISCKUX
OeIKOB-1IAIEpPOHOB B 3TOM Ipouecce. IIpenckasaHue NpOCTPaHCTBEHHOTO CTPOEHUs OEIKOB
UCXOJS U3 MX MEPBUYHOM CTPYKTYpbl. YeTBepTUuHas CcTpykTypa OenkoB. KoHKpeTHbIE puMepbl
YETBEPTUYHON CTPYKTYpbl O€NKOB (reMOrjoOMH, JaKTaT- JErMJporeHasa, Karamasa M
np.).Homenknarypa u kmaccudukamnus OenkoB. DyHKIMOHANBHAS KiaccUPUKAIKS OEIKOB U
XapaKTepUCTHKA OTIENbHBIX TPYHI: CTPYKTYPHBIX, COKPAaTHUTEIbHBIX, 3AIUTHBIX, TOKCUYECKHX,
PELEnTOPHBIX U PEryNATOPHBIX. benku (MeTarIOTHOHENHBI, TEMOTJIOONH U JIp.).

Pacnan 6enxoB. depMeHTHI, OCylIeCTBISIOMUE pacna] 6eiakoB. [IporeacoMbl — KOMIIEKCHI
IPOTEOTUTHYECKUX (epMEeHTOB. MaxopHble O€IKM KpPOBH KaK MCTOUYHUKH OHOJOTHYECKH
aKTUBHBIX MENTHI0B. MeTabonn3M aMHHOKUCIOT. KoHeuHble MPOayKThl pacnana OeaKoB U IMyTH
CBs3bIBaHUS aMMuaka B opraHusme.llytu HoBooOpa3oBaHMsI aMHHOKUCIOT. [lepBuuHbIE U BTO-
pUYHBIE aMUHOKHCIIOTHI. 3aMEHUMBbIE U HE3aMEHHMble aMMHOKHUCIIOTHI. buocunTe3 6enkoB. Ma-
TpUYHasi cxeMa OuocHHTe3a OelKOB. AKTHBMpPOBAaHHE AMUHOKHUCIOT (CHHTE3 aMHHOALMI-TP-
HK).Ctpoenue pubdocom. CocTtaB HMpoKapuOTHYECKMX W 3yKapuoThdeckux puodocom. I[lommpu-
00coMbl. DTambl TpaHCISUMU (MHULIMALKSA, SJIOHTanus, TepMHHauus) u ux perymauus. Kop
6enkoBoro cuHreza. OcoOEHHOCTH FeHETHYECKOTO KOJJa MUTOXOHPUH U XJIOPOILIACTOB.

Jlabopamopuuwiit pabomut

1.Onpenenenue cpenbl pacTBOPOB aMUHOKHCIIOT.
2.0npenenenre n303JEKTPUIECKON TOUKH JKETaTUHBI.
3.Omnpenenenue TeMnepaTypsl MIIaBJICHUS] aMUHOKHCIIOT.
4, BnusiHue TemMrepaTypbl Ha CBOWCTBA OEIKOB.
5.Bnusinue namenenus pH Ha cBoiicTBa G€JIKOB.
6.L[BeTHBIE peaKkIuy Ha OENKU.

Tema 7. @epmenmot (3 uacos)

PaznooOpa3ue kaTanmuTHUYEeCKU aKTUBHBIX MOJIEKyN. KaTaluTudecku akTUBHbIE OEJIKU
(oH3U- MbI), Katamutuyecku aktuBHble PHK (pubo3umbl), KaraduTHYECKH AaKTHBHBIC
antutena (ad3umel).Katamuruueckas  ¢Gynkmuss  OenkoB. Pasnmuums B cBOMCTBax
bepMeHTOB U



KaTaau3aTopoB MHOW mpuponbl. CrenuuaHocTs AeHCTBUA (hepMeHTOB. Pojb OoTeuecTBEHHBIX
yuénbix (M.IL.ITaBnoB, A.E.bpaynmreiin, B.A.OHrenbrapat u zp.) B pa3BUTUU 3H3UMOJIOTHUHU.
[TonsitTe o0 cyOCTpaTHOM U AJIOCTEPUUECKOM ILIEHTpax B Mojiekyie (epmeHTOB. DepMeHTHI
MOHOMEpPBI  (TPUIICUH, JM30LMM) M MYyJbTUMEpbl (TIyTaTHOH-penykrasza). llonarue o
koepmentax. KopepmeHTsl — nepeHocunku Bogopoaa u aiekrponos (HAJL, HAJID, ®AJ]), u
atomubIX Tpynn (AT®, kopepment-A, HJ|D-caxapa). MHoxxecTBeHHBIE (OPMBI (HEPMEHTOB U
ux (yHKIMOHaJIbHOE 3HaueHue. M30depMeHTsl JaKkTaTAeTuAPOTreHas3bl. 3HAaUCHUE UCCIIETOBAHUS
MHOXECTBEHHBIX (POpM (PepMEHTOB I MEIOHMIIMHBI, TCHETHUKH, CEJIEKIMM W MOHUTOPHHIA
OKpyXkaromei cpenpl. Mexanusm nedctBusi ¢epmeHToB. dDepmeHT-cyOCTpaTHbIE KOMILIEKCHI.
KoncranTta mucconmanuu ¢gepment- cyocrparnoro komiuiekca (KS) m xoncranta Muxasmuca
(KM).AxTtuBaTOpbl M WHTHOMTOPHI (EpPMEHTOB. BiusHHEe KCEHOOMOTHKOB Ha aKTUBHOCTH
depmentoB. Homenxmarypa wu knaccudukamus ¢epmerToB. [IpuHImmnsl Kiaccupukanuu
depmentoB. I[IpoMmblllsieHHOE TOJNyY€HHE U MPAKTHYECKOE HCIOJb30BaHHE (PEpMEHTOB.
[lepcnekTHBBl MPAKTUYECKOTO HCHOJIB30BaHUSA pPUOO3MMOB M aO3UMOB st OOpbOBI C
3a00JIeBaHUSIMHU YETIOBEKA.

Jlabopamopnwiii padbomul
1. TepMo1aOMIIBHOCTH (PEPMEHTOB.
2. Bnusinue akTMBATOPOB M MHTUOUTOPOB Ha padboTy (hepMEHTOB.



KanennapHo-temaTudeckoe IJIaHNpPoOBaHNe BHEYPOUHOI AeATeJbHOCTH 10 Xumuu 10

kJiace (2024-2025 yu. roa)

Ne

Ha3BaHnue pa3jiesioB u TeM

Koaunuec
TBO
4acoB

Mcnons30BaH ue
000pyIOBaHU
LIEHTpa
€CTECTBEHHOH
Ay4YHOH U
TEXHOJIOTHYeC
KON
HaIpaBJICHHO
CTeU

«Touka pocTa»

10 kaace

Tema

Pacuetrl o
XUMHAYECKUM
dopmynam (16 u)

1.0OCHOBHBIE TOHATHS U 3aKOHBI XUMHH.

Hudposas
naboparopus

10 XUMHUHN

JlemoHcCTpall
HWOHHOE
000py/I0BaHU €

2-4. Maccosas noss. Beluuciienue
MAacCOBOM JIOJIM XUMUYECKOTO AJIEMEHTA B
COEIMHEHUM.

Hudposas
naboparopust

10 XUMHUHN

JleMoHcTparg
MOHHOE
00opyoBaHue

5-7. BeiBog XMMHYeCKOH (opMyITbI
BEIIIECTBA I10 MACCOBBIM JIOJISIM
HIIEMEHTOB.

Hudposas
naboparopus

10 XMMHUH

JemoncTpart
MOHHOE
o0opyoBaHue

8-10. OTHOCHTENBHAS NIOTHOCTE Ta30B.
VYcranosnenue npocreitmeint popmyst
BEIIECTBA [0 MACCOBBIM JIOJISAM
JJIEMEHTOB.

Hudposas
nabopaTopus
M0 XHUMHUH
HemoHcTpa-
IIUOHHOE
o0opyoBaHue




11-12. BeBox ¢QopmMynbl BemecTBa IO

Hudposas

OTHOCUTEIIFHOM TUIOTHOCTH Ta30B W naboparopust
Macce (00beMy WM KOJHYECTBY) 0 XUMHH
MPOJYKTOB CTOPAHHSI.
13-16. Pemenne 3ananuit EI'D
Tema | Beruncnenusno | 17-18. Beruncnenue maccol (KOJMYECTBa, Hudposas
2 YPaBHEHUSAM o0pema) BemlecTBa IO  M3BECTHOU naboparopus
XHUMHYECKUX Macce(KOJIMYeCTBY, O0BEMY)OJHOTO U3 0 XHUMUH
peakumii (15 4) | BeTynmuBIIMX B peaKIuio W
MOJTYYHMBIIIUXCS BEIIECTB.
19-20. TemnoBoii 3P dexT peakuuu. Hudposas
Pac4eThl MO0 TEPMOXHUMHYECKUM nabopaTtopus
YPaBHCHHSIM. 10 XUMUH
21-22. Berunciienre Macchl (KOJIMYeCTBa, Hudporas
o0bemMa) IpPOAYKTa PEAKIINH, ECIIA OJTHO nabopatopus
U3 UCXOJHBIX BEILIECTB JIaHO B U30BITKE. 10 XUMUH
23. XuMHUYeCKHe CBOMCTBA Hudposas
YIIICBOIOPOIOB U CIIOCOOBI MX nabopatopus
MOy ICHUS. 10 XUMUH
24. CxeMbl IpeBpallleHui, OTpaXkarolue Hudporas
TCHETHYECKYIO CBS3b MEXKILY naboparopust
YTJIEBOJIOPOIAMH. 0 XUMHH
25. Briuncnenue macchbl (00bema) Hudponsas
MPOJYKTa peaklnuy Mo U3BECTHON Macce nabopaTopus
(00beMy) HCXOTHOTO BEIIECTBA, 10 XUMHUHU
COJIEpIKaIIero ONnpeAeNIeHHYI0 MaCCOBYIO
JIOJTIO TIPUMECEH.
26. Brrauciienne MaccoBOM WIH Hudposas
00BEMHOI JTOJIH BBIX0/IA TPOIYKTA nabopaTtopus
PEaKIuu OT TEOPETUYECKH BOSMOXKHOTO. 0 XUMHU
«Touka
pocTa»
27. BerauciieHrne mpoIeHTHOTO COCTaBa Hudposas
CMECH BEIIECTB, BCTYMUBIIUX B PEAKIIHIO. nabopaTtopus
10 XUMHH
«Touka
pocTa»
28.CxeMmbl MIpeBpalleHu i, OTpaskaroIue Hudposas
TEHETHUYECKYIO CBS3b MEXKAY KJacCaMu nabopaTtopus
OpPTaHWYCCKHUX COCTUHCHHM. 10 XUMHH
«Touka

pocray




29. CocraBieHue CXeM MpeBpaleHHiH,

Hudposas

OTPaKAIOIIUX T'eHETUYECKYIO CBSI3b nmaboparopus
MEXy KIacCaMy OpraHMYeCcKHUX 110 XUMHUH
COETMHEHUM. «Touka
pocTa»
30. Pemenune skcriepuMeHTAIbHBIX 33/a4. Hudposas
Pemenne KOMOMHUPOBAHHBIX 337ad. 11abopaTopust
10 XUMHUH
«Touka
pocTa»
Tema | XuMuyeckuit 31.1udposeie natanku. O0mue JaTtuuk ek
3 9KCIIEPUMEHT U | XapaKTePUCTUKH. TPOIPOBOJHO
uudpoBbIe J1a- ctu. Jlatuuk
6oparopun (34) Temmnepatypsl
32. JIP Nel.Ilpuembl paGoThi B JlaTumk ek
XHMHYECKOH JJadopaTopum. TPONPOBOIAHO
ctu. Jlatuuk
Temmepatyp bl
33.JIP Ne2. Ilu¢posasi 1abopaTopus mno JlaTuuk smex
XHUMUH. TPOIPOBOJHO
ctu. JlaTumk
Temmneparyp bl
JlaTuuk
IIEK
TPOIPOBOJHO
ctu. JlaTumk
Temmnepatyp bl
Tema | Brenenue B 34. buoxumus. Uctopust pa3BUTHA Hudposas
4 ouoxumuio (14) | Omoxumuu. MeTo b1 OMOXUMUYECKUX nabopaTtopus
UCCIIEeJOBaHUH. 10 XUMHUH
«Touka
pocTa»
Tema | Xumuueckuii 35.buorennsle Hudposas
5 coCTaB 3JIEMEHTHI. bHOreoXuMuIecKun naboparopus
OpPraHU3MOB U KPYTOBOPOT BEILLECTB B IPUPOJIE. 0 XUMHUH
oO1ee IoHsITHE «Touxka
00 oOMeHe pocTa»
BELIECTB U 36. bruonmornuecky aKTHBHBIE Hudposas
SHEpIuu B COEZIMHEHUS, UX POJIb B )KU3HHU YeJIOBeKa, nabopaTopus
YKUBOU IIPUPOJIE | KUBOTHBIX U PACTECHUM. 10 XUMUU
(6 4) «Touka
pocTa»

37. IloHsaTue 0 necTuMaax U UX BUNAX.

38-40.JIP Ne3. KauecTBeHHBII aHAJIN3
OpPraHUuYecKUX COeAMHEHHU I

Jatauk 3ex
TPONPOBOAHO
ctu. JlaTuuk
Temmneparypsl




Tema

benkn. Pactiag u
onocHHTE3
oenkoB (8 u)

41. CtpoeHue U CTPYKTypa OCIIKOB.

42. CpoticTBa 6enkoB. OyHKIIMOHAIbHAS
Kiaccudukanus 0eIKoB.

[udpoas
naboparopust

10 XUMHUHA
«Touka
pocTtay

43, Pacmiaz OenkoB.

Hudposas
naboparopus
110 XUMHUH
«Touka
pocTa»

44, BuocuHTE3 OEIKOB.

[udpoas
nmaboparopus
0 XUMHU
«Touka
pocTay

45-46. JIP Ne4. BimsiHue TeMIiepaTypbl
Ha CBOliCcTBa 0e/IKOB.

Hudposas
nmaboparopus
110 XHUMUH
«Touka
pocTa»

47-48. JIP NeS. Biusinue u3MeHeHU s
pH Ha cBoiicTBa 6esakos. lIBeTHbIE
peakuuu Ha 0eJIKu.

Hudporas
naboparopus

10 XUMHHU
«Touxka
pocrta»

Tema

®epmentsr (3u)

49-50. CtpoeHue u CBOMCTBA ()EPMEHTOB.

51. Mexanusm aeiictBus (epMEHTOB.

Hudponsas
nabopaTopus

10 XUMUH
«Touxka

pocTa»

Hroro

51y




		2024-08-29T16:45:23+0700
	Сиротина Светлана Николаевна




