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IMosicHuTeILHAA 3aIMCKA

HeneBas aynuropus
Yyammecst 10-11 kiaccoB 001eo0pa3oBaTeNIbHBIX MIKOJ, KOTOPbIe 000pyaoBaHbl «Toukoi
Pocray.

Henb nporpaMmmbl

O3HaKOMUTH yJaIIUXCcs ¢ OMOXMUMHUEH KaK HaAYKOW SKCIIEPUMEHTAIBHOM, COYETarONIeH B cebe
OpPraHUYECKyI0 XUMHIO M Ouosoruio.Taxke HAaHHBIH Kypc MOMOXET C(HOPMHPOBATH HABBIKU
CaMOCTOSITEIbHOW pabOThl ¢ IUGPOBBIMH JAaTYMKAMH, TPOBEACHHS HM3MEPEHUN M 00pabOTKH
MOJTyYEHHBIX U3MepeHMil. Pa3BUTh MO3HABATENBHBIN HHTEPEC U METANPEAMETHBIE KOMIICTCHIIUN
00ydJaronuxcs yepe3 MPaKTUIECKYIO S TEIBHOCTD; PACIIUPUTh, YIIIYOUTh U 0000IIUTh 3HAHUS
0 CTPOEHUH, CBOMCTBAX U (PYHKIMIX OMOMOJIEKYI; chOPMUPOBATh YCTOWYMBBIN MHTEPEC K MPO-
beccroHanbHON AESITENFHOCTH B 00JaCTH €CTECTBEHHBIX HAYK.

Cpoku peanu3anmnu

[Iporpamma paccuntana Ha 1 rox oOyuenus. [lepuoguanocTs 3aHATHIA: 3 Yaca B HEEIIO

JlanHasi mporpamMma COCTaBJIEHA 10 Y4€OHBIM MOCOOUSAM C MOAPOOHBIMU MHCTPYKLUSAMH U
HGO6XO}II/IMLIM TCOPCTUUCCKHUM MAaTCpHUaIOM.

[Ipu peanuszauuu 1aHHON MporpaMMmbl OyneT 3aAeHcTBOBaHO 000pyaoBaHue LeHTpa «Touka
pocTay.

@DopMBI 1 METOABI O0YUIECHHUS
VYuurenp pacupeenseT ydanmxcs B yueOHyI0 IpyIy HOCTOSHHOTO COCTaBa.

I[Inanupyembie pe3yabTAaThl OCBOEHHUSI Y4YeOHOrO mpeaMeTa XHUMHMHU € ONUCAHHEM
YHUBEPCAJIbHbIX Y4eOHBIX A€ CTBUIl, JOCTUTAeMbIX 00y4AIOIIUMHUCS.

JIM4HOCTHBIE pe3y/IbTaThI:
OO0y4arouiics: TOTYIUT BO3MOXKHOCTD I (POPMUPOBAHMS CIEAYIOUINX JIMYHOCTHBIX Y'Y /1
- OlpeieIeHne MOTHBALMY U3yYeHHs yUeOHOTO MaTepuana;
- OIICHUBAHHE YCBaWBAEMOT0 y4eOHOT0 MaTepualia, HCXOAsl U3 COLUAIBHBIX M IMYHOCTHBIX
IIEHHOCTEH;
- IOBBIIIEHUE CBOETO 00PAa30BATEILHOTO YPOBHS U YPOBHS TOTOBHOCTH K H3yYCHHUIO OCHOBHBIX
UCTOPUYECKHUX COOBITHMH, CBSI3aHHBIX C UCTOPUEN Pa3BUTHUSA XMMUHU U OOLIECTBA;
- 3HaHUE MPABHJI MIOBEACHNUS B UPE3BBIYAMHBIX CUTYalLUsX;
- OLICHUBAHKE COLMAIBHOM 3HAYMMOCTH POPECCUid, CBSI3aHHBIX C XUMHEH;
- BJIaJICHUE MIPaBUIIaMH O€30MIaCHOTO OOpaIIeHUs] C XUMUYECKIMHU BEIIECTBAMH U 000py-
JIOBaHUEM, IPOSIBIIEHUE SKOJIOTUYECKON KYIbTYPBI.

MeTanpeameTHble pe3yJibTAThI:
PeryasiTuBHbIe
OOyyaroNuiics MOyYUT BO3MOKHOCTbD /Uil (JOPMUPOBAHUS CICTYIOMINX PETYISITHBHBIX
YA
- LeJIenojlaranye, BKIF04as MOCTaHOBKY HOBBIX IIeJIeH, mpeoOpa3oBaHue MPaKTHYECKON 3a1a4H B
MI03HABATEJIbHYIO, CAMOCTOSTENIbHBIN aHAJTN3 YCIOBUH IOCTHKECHUS TIETTH Ha OCHOBE yu&Ta
BBIJICJICHHBIX YYUTEIEM OPUEHTUPOB JCHCTBHSI B HOBOM Y4€OHOM MaTepHaJe;
- IUTAHUPOBAHKE MyTH JTOCTHKCHUS TIeIICH;
- yCTaHABJIMBAHUE IIEJIEBBIX IPUOPUTETOB, BBIICIICHHAE ATbTEPHATHBHBIX CIIOCOOOB JOCTH)KCHUS
e 1 BeIOop Hambosee 3(hpekTHBHOTO crrocooa;
- YMEHHUE CaMOCTOSITEIILHO KOHTPOJIIMPOBATH CBOE BPEMs M YIPABJISITh UM;
- yMEHHE IPUHAMATD PEIICHHS B POOJICMHOW CUTYAIIH;
- MOCTAaHOBKA YUeOHOH 3a/1au, COCTABIICHHE TUIaHA M TIOCJICIOBATEIIbHOCTH JICHCTBUIA,



- opraHu3anus pabouero MecTa MpH BBIITOJIHEHUU XUMUYECKOTO 3KCIIEPUMEHTA;
- IPOTHO3UPOBAHUE PE3yIbTaTa YCBOCHHUs, OLIECHUBAHUE YCBOCHHOIO MaTepuaa, OLEHKa Ka-
YecTBa U YPOBHS YCBOEHUS, KOPPEKIUS B IUIaH U CIOCO0 AeMCTBUSI MPU HEOOXOAMMOCTH.

ITo3naBaTesbHBIC
OO0yuarouuiicss HOIYYUT BO3MOXKHOCTD U1l (POPMUPOBAHMS CIIEIYIOLINX TTO3HABATEIbHBIX
YV
- [IOUCK U BBIJENICHHE HH(POPMALIUY;
- aHaJIM3 YCJIOBUI U TpeOoBaHMI 3a/1a4M, BEIOOP, CONOCTaBIeHHE U 000CHOBAaHKE CIIOCO0a
peleHNs 3aJauu;
- BbI0Op Hanbosee 3 PEeKTUBHBIX CIOCOOOB PEIIeHUs 3a7]a4ul B 3aBUCUMOCTH OT KOHKPETHBIX
YCIIOBH;
- BBIJIBMOKEHHE U 00OCHOBaHUE TUIIOTE3bI, BEIOOP criocoba e€ mpoBepKU;
- CAaMOCTOSITEJIBHOE CO3/IaHUE aIrOPUTMA JESITEeIbHOCTH IPU PELICHUH POOJIEM TBOPUECKOTO U
MIOMCKOBOI'O XapaKTepa;
- YMEHUS XapaKTepH30BaTh BEILECTBA 10 COCTABY, CTPOCHUIO U CBOMCTBAM;
- OTIMCHIBAaHNE CBOWCTB TBEPBIX, JKUIKHX, Fa3000pa3HBIX BEIIECTB, BBIJICIICHUE UX CYIIe-
CTBEHHBIX IPU3HAKOB;
- U300pakeHUE COCTaBa MPOCTEUIINX BEIIECTB C IOMOIIBI0 XUMUUECKUX (OPMYJI U CYIITHOCTU
XUMHUYECKHX PEaKLUil ¢ HOMOIBI0 XUMUYECKUX YPaBHEHUI;
-IIpOBEICHNE HAOIIOICHUH U OMMCaHNE TPU3HAKOB U YCIOBUN TEUEHUS XUMHUYECKHUX PEaKIIHid,
BBINOJIHEHHE XMMUYECKOT0 3KCIIEPUMEHTA, BHIBO/IbI HA OCHOBE aHAIM3a HAOMI0ICHUH 3a
9KCHEPUMEHTOM, PELICHHE 3371y, 10JIy4eHHEe XUMUYECKON NH(DOPMaLUK U3 Pa3InIHbIX
UCTOYHUKOB,;
- YMEHUE OPraHU30BbIBaTh UCCIIEAOBAHUE C 1IEIIbI0 IIPOBEPKU THIIOTES;
- YMEHUE JIeNIaTh YMO3aKIIOUeHHs! (MHIYKTUBHOE U IO aHAJIOTUH) U BHIBOJIBI;
- YMEHUE 0OBEKTUBHO OLIEHUBATh HH(OPMALIMIO O BELECTBAX U XMMUYECKHX MIPOLIECCAX,
KPUTUYECKH OTHOCHUTHCS K IICEBIOHAYYHOU MH(POPMALIUH.

KoMmyHnkaTuBHBIC
OO0yuarouuiics HOIYYUT BO3MOXKHOCTH ISl (YOPMUPOBAHUS CIETYIOINX KOMMYHHUKATUBHBIX
YV
- IOJTHOE ¥ TOYHOE BBIPA)KEHUE CBOMX MBICIICH B COOTBETCTBUH C 3a/1a4aMHU M YCIOBUSIMHU
KOMMYHHKAaLIUH;
- aJICKBaTHOE HCIOJIb30BAHNE PEUEBBIX CPEACTB AJISl IUCKYCCUU M apTyMEHTAIUU CBOCH
NO3ULIMH, YMEHHE TIPEACTaBIISITh KOHKPETHOE COJEPAKAHNE C COOOIIEHUEM €r0 B MMCbMEHHOH U
yCTHOM (hopMme, onpeiesieHrne CIIoco00B B3aUMOJICHCTBHSA, COTPYAHUYECTBO B IIOUCKE U cOope
nHdopmanuu;
- OTIpe/IeIeHne CIIOCOO0B B3aUMOJICHCTBHSA, COTPYIHUYECTBO B MOUCKE U cOOpe HH(pOpMAIHH,
y4acTHe B IMAJIOTE, IJITAHUPOBAHKUE OOITUX CIIOCOO0B PaObOTHI, MPOSBICHUE YBAKUTEIHLHOTO
OTHOIICHUSA K APYTUM 00ydaeMbIM;
- OTMCAHKE COJICPHKAHMS BBINOJIHAEMBIX JEHCTBUH C LIEIbI0O OPUEHTUPOBKH IIPEIMETHO-
MPAKTUYECKOU IEATENBHOCTH;
- YMEHUS YUUTHIBATh Pa3HbIE MHEHUS U CTPEMUTHCS K KOOPAUHALMY PA3IUYHBIX MO3ULUIH B
COTPYAHUYECTBE;
- (hopMynupoBaTh COOCTBEHHOE MHEHHE U TIO3UIUIO, APTYMEHTUPOBATh U KOOPIUHUPOBATH €€ C
HO3ULUAMU MapTHEPOB B COTPYAHUYECTBE MPH BHIPAOOTKE OOILEro peIieHus] B COBMECTHOM
NeSITeTbHOCTH;
- OCYILECTBJIATh B3aUMHBIN KOHTPOJIb U OKa3bIBaTh B COTPYAHUYECTBE HEOOXOIUMYIO B3a-
MMOITOMOIIIb;
- IUTAHUPOBATh 00LIHE CIOCOOBI PabOThI; OCYIIECTBIATH KOHTPOJIb, KOPPEKIIHIO, OLIEHKY
JeicTBUi mapTHEpa, yMeTh yOex1aTh;



- UCTIOJIB30BATh aJICKBATHBIE SI3BIKOBBIE CPEJICTBA Il OTOOPaYKEHHSI CBOMX YYBCTB, MBICTICH,
MOTHBOB U TOTPEOHOCTE; 0TOOpaXkaTh B peuu (onmucaHue, 00bICHEHUE) COIePIKAHHE
COBEpIAEMBIX JHCTBUI KaK B JOPME TPOMKOH COIMATTU3UPOBAHHOM pedH, Tak U B popme
BHYTpEHHEH peuu;

- pa3BUBaTh KOMMYHUKATHBHYIO KOMIIETEHTHOCTb, HCIIOJIB3YS CPE/ICTBA YCTHOM M MUCHMEHHOM
KOMMYHHKAIMU U paboTe ¢ TEKCTaMU y4eOHUKA U JJOMOJHUTEIbHOMN TUTepaTypoi,
CIPaBOYHBIMU TAOJIUIIAMH, IPOSIBIATH TOTOBHOCTh K YBaXCHHUIO WHOW TOYKH 3pEHUS TIPU
00CYX/IeHUH Pe3yIbTaTOB BHIIIOJHEHHOW PaOOTHI.

IIpeamMeTHbIE pe3yabTaThI
OO0yyaromuiicst Hay4UTCS:
- IPUMEHATh OCHOBHBIE METO/IbI T0O3HAHMS: HAOJI0A€HUE, U3MEPEHNE, SIKCIIEPUMEHT;
- XapaKTepu30BaTh TEPMUHBI U MOHATHUS, OOBICHATH B3aMMOCBSI3b MEXK/Y HUMH;
- 000CHOBBIBATh CUCTEMY B3IVIAJIOB Ha KUBYIO IIPUPOJY, IPUMEHSIS OMOIOTHYECKHE TEOPHH,
YUY€HUS, 3aKOHBI, 3aKOHOMEPHOCTH, TOHUMATh I'PAHULbl UX IPUMEHUMOCTH;
- KJIJacCU()UIIUPOBATh OCHOBHBIE OMOJIOTHYECKNE MAKPOMOJIEKYJIbI;
- OTMHUCHIBATh (PYHKIIMU OEIKOB, HYKJIEMHOBBIX KUCIIOT, YTJIEBOJIOB H JIMIUIOB;
- YCTAHABJIMBATh CBSI3b CTPOEHUSI U (YHKIIUI OCHOBHBIX OMOJIOTHYECKUX MAKPOMOJIEKYJ, UX
POJIb B IIpoleccax KJIETOYHOTO METa00IN3Ma;
- OOBSICHATH 3HAYEHUE MUKPO-, MAKPO- U YIbTPAMUKPOIJIEMEHTOB B KJIETKE;
- IOHUMATh CYIIIHOCTh OMOCHHTE3a 0eIKOB, MeXaHu3Ma JielcTBus (hepMeHToB, buocunTesa JJHK
u PHK, pacnana 6enkoB, 6MOCHMHTE3a M OOMEHA YIIIeBOJIOB, OMOCHUHTE3a U OOMEHa JIUIU/IOB,
Ouoaoruueckoro okucienus u curesa AT®, mexanuzma AeicTBHS CTEPOUIHBIX TOPMOHOB;
- pemiaTth 3a7a4u Ha ornpeaeneHue nociuenoparensHocty HykineotuaoB JJHK n uPHK (MPHK),
anTukoioHoB TPHK, nocnenoBarensHOCTH aMUHOKHUCIIOT B MOJIEKYJIe O€JKa, MPUMEHSs 3HAHUS
0 PeaKIMAX MaTPUYHOI'O CUHTE3a, FTEHETUYECKOM KOJI€, TPUHIIUIIE KOMIUIEMEHTAPHOCTH;
- JIeNIaTh BBIBOJIbI 00 U3MEHEHUSIX, KOTOPbIE IPOU30MAYT B Mpolieccax MATPUYHOIO CUHTE3a B
Clly4ae U3MEHEHHUs mociiefioBareabHocTu HykieotnioB JJHK;
- 000CHOBBIBATH B3aMMOCBS3b MJIACTUYECKOTO U AIHEPreTUYECKOT0 OOMEHOB; CPaBHUBAThH
HPOIECCHI TUTACTHUECKOTO U SHEPTeTHUECKOr0 0OMEHOB, MPOUCXOSIIUX B KIETKAX JKUBBIX
OpraHHU3MOB;
- XapaKTepu30BaTh METOIbl ONOXUMHUECKUX UCCIIETOBAHUIA;
- IPOBOJUTH Y4€OHO-UCCIIEI0BATENIBCKYIO IEATEIbHOCTD: BbIIBUTaTh TUIIOTE3bI, INIAHUPOBATH
paboty, oTOMpaTh U MPeoOpa30BbIBATh HEOOXOAUMYIO HH(OPMAIIHIO, TPOBOIUTh
HKCIIEPUMEHTBI, UHTEPIPETUPOBATH PE3YIbTATHI, 1E1aTh BHIBO/IBI HA OCHOBE MOJIYYEHHBIX
pE3yJIbTaTOB;

OOyuaromuiicst MOTy4YUT BO3MOKHOCTh HAYUYUTHCS:

- BBIJIBUTATh U MPOBEPSTH SIKCIIEPUMEHTAIBHO TUIIOTE3bI O XUMHYECKHX CBOWCTBAX BEIICCTB HA
OCHOBE UX COCTaBa U CTPOCHUS, KX CIIOCOOHOCTH BCTYIIaTh B XUMUYECKUE PEAKIIMH, O XapaKTepe
U MPOJYKTaX Pa3InYHbIX XUMUYCCKUX PEaKIIHii;

- XapaKTepU30BaTh BEIIECTBA MO0 COCTABY, CTPOCHHIO M CBOWCTBAM, YCTAaHABIMBATH MPUIHHHO-
CJICZICTBEHHBIC CBSI3U MEKIY IaHHBIMU XapaKTEPUCTUKAMH BEIICCTBA;

- BBIJIBUTAThH U TIPOBEPSITH SIKCIIEPUMEHTAIILHO TUTIOTE3BI O PEe3yJIbTaTaX BO3JACHCTBUS Pa3IMIHBIX
($akTOpOB Ha H3MEHEHHNE CKOPOCTH XUMHUUYECKOUN PeaKIlnu;

- HCTIOJIb30BaTh MPUOOPETEHHBIE KIFOYEBbIE KOMIIETEHITHH TP BBIIOJIHEHUHU MPOEKTOB U
y4eOHO-HUCCIIeIOBATENBCKUX 33144 10 U3YYEHUIO CBOHCTB, CIOCOOOB MOyUEHUS U pac-
MO3HaBaHUS BEIIECTB;

- 00BEKTHBHO OIICHWBATh WH(OPMAIIHIO O BEIIECTBAX M XUMHUYECKHX POIECccax;

- OCO3HABaTh 3HAUYCHHE TEOPETUUECKUX 3HAHUM 110 XUMUU AJIs TPAKTHUECKOHN IeITeIbHOCTH
YeII0BeKa;



- CO3AaBaTb MOACIIM N CXEMBbI JJIs1 pCHICHUSA y‘~I€6HI)IX U II03HABATCJIBHBIX 3a1a4. IIOHUMAaTh
HEOOXOIMMOCTh COOJTIOZICHUS TIPEANUCAHHM, TIPETIaraeMbIX B MHCTPYKIIHSX 110 HCIIOJIb30BAHHIO
JICKapCTB | JIp.

CopaeprxaHnue nporpaMmbl

Tema 1. Pacyersl mo xumnueckum gopmyJiam. (7 yacos)

OcHOBHbIE MOHATHS U 3aKOHBI XMMHH. BeriecTBo, XMMUYECKUN 3J€MEHT, aTOM, MOJIEKYJIa.
3aKOH COXpAaHEHUS MacChl BEILECTB, 3aKOH IIOCTOSIHCTBA COCTaBa, 3aKoH ABorazpo. Koianuectso
BEIIIECTBA, MOJb, MOJIApHAs Macca, MOJSIPHBIA 00BeM Tra3oB. MaccoBas nossi. Beramcnenue
MaccoBOM IO XHMMHYECKOTO 53JIEMEHTa B COEIMHEHMU. BbIBOJI XMMHYECKOH (opMyIbl
BELIECTBA 10 MAaCCOBBIM JOJSAM 31€MEHTOB. OTHOCUTENbHAS IUIOTHOCTh ra3oB. Y CTAHOBJIEHUE
npocteiel  (GopMynbl BelIeCTBA IO MAacCOBBIM JIOJISIM 3JEMEHTOB C MCIOJIb30BaHHEM
aOCOIOTHOM M OTHOCHUTENbHOM IIJIOTHOCTH BelllecTBa. BbiBoa Qopmyibl BeliecTBa IO
OTHOCHUTEJIbHOM TUNIOTHOCTH T'a30B U Macce (00beMy MM KOJIMUYECTBY) MPOJYKTOB CTOPAHMSL.

Tema 2.Bbrunciiennsi o ypaBHeHHsIM XUMHYeCKHX peakuuii (20 yacos)

XUMHYECKUE peaklMU. Y PaBHEHHUS XUMUYECKUX peakiuil. Beiuucienne maccol (KOIMYeCTBa,
o0beMa) BellecTBa IO M3BECTHOM Macce(KOJU4ecTBY, OOBEMY)OJHOIO M3 BCTYNMBIIMX B
peakuuI0 WM TOJy4YUBLIMXCA BellecTB. TemmoBoi 3ddext peakuuu. TepMoxumuueckue
ypaBHeHMs peakuuid. Pacuetsl TemoBoro aggexra peakuuu no AaHHBIM O KOJIHWYecTBe (Macce,
00bEMY) OJHOIO M3 y4YacCTBYIOUIMX B PEAaKLUU BEUIECTB M KOJUYECTBY BBIJACISAIOLICHCA WU
HOTJIOIIAIOMICHCS TEeIIOoThl. Bbruncienue macchl (KOnM4yecTBa, 00beMa) MPOJIYKTa PEaKIHH,
€CJIM OJIHO M3 UCXOJHBIX BEUIECTB JIaHO B U30bITKE. XMMHUYECKHE CBOMCTBA YIJIEBOAOPOAOB U
crocoObl ux mnony4yeHus. CXeMbl NPEeBpaICHUH, OTPAKAIOLIUME T'eHETUYECKYIO CBSI3b MEXIY
YIJIEBOAOPOAAMU: OTKPBITBIE, 3aKPBIThIE CMEIlaHHbIE. Briuncienne Maccol (00beMa) MpoayKTa
peakIuy 1o M3BECTHOM Macce (00beMy) MCXOTHOIO BEIIECTBA, COAEPIKAIIErO OINpe/IelIeHHYIO
MacCOBYIO JIOJIO NMpuMecel. Brruncienne maccoBoil wiM OOBEMHOHN JOJIM BBIXOAA MPOJYKTa
peakuuy OT TEOPETUYECKU BO3MOYKHOIO. BBIYMCIIEHHE MPOLICHTHOIO COCTaBa CMECH BEILECTB,
BCTYNMUBIINX B peakuuio. CxeMbl NMpeBpallleHUui, OTPAXKAIOIUE ICHETHUYECKYHO CBS3b MEXIY
KJIJaCCaMM OPTraHWYECKUX COEAMHEHHMH (COCTaBUTh YPABHEHMSI COOTBETCTBYIOLIMX PpEaKLIUN)
[IpakTMKyM: COCTaBJICHHE CXEM IPEBPALIECHUM, OTPaXKAOIIMX T€HETUYECKYIO CBS3b MEXKIY
KJIacCaM¥ OpPraHMYECKUX COeAMHEHU. Perienne KOMOMHUPOBAaHHBIX 3a/1a4.

Tema 3. Xumuueckuii 3kcnepuMenT u udposbie Jadopatopun (5 yacon)
[udposbie nartumkn.O0mme xapakrepuctuku.dusndeckue 3G EKTh, HCHOJIb3yeMble B
paboTe 1aTYHUKOB.

Tema 4. BBegeHue B 0Moxummuio (2 yaca)

Bbuoxumusi — Hayka 0 KauyeCTBEHHOM COCTaBe, KOJMYECTBEHHOM COJEpXKaHUU M Ipeolpa-
30BaHUSAX B MPOLECCE KUZHEACATEILHOCTH COESAMHEHUH, 00pa3yromux KuByo mareputo.lcTo-
pust pa3BUTUSI OMOXMMHUU.POJb OTE€4eCTBEHHBIX YYEHBIX B pa3BUTHH Onoxumuu.B3anmocBs3b
OMOXMMHH C MOJIEKYJISIpHOM Ouosoruei, Onopu3nkoi U OmoopraHuveckod Xxumuen.3HaueHue
OMOXUMHH JJIsi pa3BUTHS OUMOJIOTUH, METUIMHBI, OMOTEXHOJIOIHH, CEIbCKOIO XO035HCTBA, I'eHe-
TUKU ¥ 3K0JOrMu.MeTosibl OMOXMMHUYECKUX MCCIICAOBAaHUM M UX XapakTepucTuka.llcrnons3oBa-
HUE COBPEMEHHBIX CKOPOCTHBIX M aBTOMAaTU3UPOBAHHBIX (PU3UKO-XUMHUYECKUX METOJOB aHAIN3a
JUTSE OMOXUMUYECKHX IieNeld. bBuoxuMuaeckrue MeToIbl MOHUTOPHHTA OKPYKAKOIIEH CPEIbI.

Tema 5. XumMHnuecKkuii cOCTaB OPraHu3MoB M o011ee NOHATHE 00 00MEeHe BelleCTB U
IHEPIruHU B *KUBOIi mpupoje (8 yacos)



[lonsTHe O ryIaBHBIX OMOTEHHBIX 3JeMeHTax.Makpo- U MUKpPO3JIEMEHTH.3aKOHOMEPHOCTH
pacrpoCTpaHeHUsl 3JIEMEHTOB B >kHMBOM mnpupoje.lloTpeOHOCTh OpraHu3MOB B XHMHUYECKUX
areMeHTaxX. bHoreoXuMM4eCKuii KpyroBOpoT BEIIECTB B NMPHUPOJE — OCHOBA COXPAHECHMsS paB-
HoBecusi Omocepsl.Macirabbl 0OMeHa BelecTB B »kHMBOM mpupoje.llnactuueckue u sHepre-
TUYECKHe BellecTBa.buonornuecku akTUBHBIE COEIMHEHHS, UX POJb B KU3HU YEJIOBEKa, >KU-
BOTHBIX U pacTeHuil.IloHATHE O MEcTUIIMAAX U UX BUAAX.

Tema 6. benku. Pacnag u 6uocunres 6es1kos (9 yacon)
Ponp GenkoB B MOCTpOeHUU M (PYHKIIMOHUPOBAHUHM XKUBbIX cucTeM.lloHsATHE O TpoTEOME U
IpOTEOMHUKE. AMMHOKHUCIIOTHBIN cocTaB OenkoB.IlonsaTue o
POTENHOTE€HHBIXaMUHOKHCI0TaX.Crioco0 CBSA31M aMMHOKHUCIIOT B OEIIKOBOM
monekyde.[lentunsr. [IpupoHbie menTHb! (TIyTaTHOH, Ba30IPECCHH, YHKe(PaTUHBI, SHAOP(PHUHBI
U JIp.), UX (pU3H0IOrnYecKoe 3Haue€HHE U MCII0JIb30BaHUE B KAUECTBE MEIUIIMHCKUX
npenapaToB. X UMUYECKUI CUHTE3 MENTUIO0B 3a/1aHHOTO CTPOCHUS U BO3MOXKHOCTH MX
npumeHeHusa. CTpyKkTypa 6eskoBbIxX Monekyin.Ilepsuunas ctpykTypa 6enkoB. I IpuHimmne! n
METO/Ibl OIPEEIICHUS IEPBUYHOM CTPYKTYpHI Oenka.BTopruHas u HaABTOpUUYHAs CTPYKTYpBI
oenkoB.ITorsTHE 00 0- U B-KOH(DOPMAITUAX TOJUTISTITUIHOMN e (padOThHI
JL.ITonunra).ITapameTpb! a-ciivpanu NOJUNENTUHOMN 1enu.CBsI3b MEPBUYHON U BTOPUYHOM
CTPYKTYp OenkoBoii Mosekyibl. Kimaccudukarus 6eKoB 10 371eMeHTaM BTOPUYHON
CTPYKTYpbI.JIOMEHHBIN TPUHIMI CTPYKTYPHOU opranu3anuu 0enkoB.IIoHATHE O CTPYKTYpPHBIX
(GYHKLIMOHAIBHBIX JOMEHAX (Ha MpUMepe UMMYHOITIOOYIMHOB U KaTaIUTUYECKH aKTUBHBIX
oenkoB). Tpernunas ctpyktypa 6enkoB. Tursl cBs3el, 00ecreynBaIIMX MOAIepKaHNue
TPETUYHOM CTPYKTYpHl.JIMHAMHUYHOCTh TPETUYHOM CTPYKTYphI OenkoB.CaMoopranu3amus Tpe-
TUYHOMN CTPYKTYpHI OEIKOBON MOJIEKYJIBI M POJIb CHEU(PUUIECKUX OETKOB-IIIANIEpOHOB B 3TOM
nporecce.lIpencka3annue NpocTpaHCTBEHHOTO CTPOEHUsSI OEJIKOB UCXOS U3 UX NMEPBUUHON
cTpyKkTyphl.UeTBepTuuHas cTpykTypa 6enkoB. KoHKpeTHbIE TpUMephl YETBEPTUYHON CTPYKTYPbI
6enKoB (reMorIo0MH, JIakTaT-AeruaporeHasa, katauasa u 1p.). Homenkiatypa u kinaccupukaus
6enkoB.DyHKIMOHAIbHAS Kiaccu(UKalysl OENKOB U XapaKTepUCTHKA OTAEIbHBIX TPYIIIL:
CTPYKTYPHBIX, COKPATUTENIbHBIX, 3aIIUTHBIX, TOKCUUECKHUX, PELENTOPHBIX U PETYJIATOP-
HbIX.benku (MeTaIOTHOHEUHBI, TEMOTJIOONH U JIp.).

Pacnan 6enkoB.depMeHTHI, ocyIleCTBIIAOLIME pacna] 0enkoB.JIporeacoMbl — KOMITIEKCHI
MPOTEOTUTHYECKUX (epMeHTOB.MaxkopHble O€NKM KpOBM KaK MCTOYHHUKH OHOJIOTMYECKU
aKTUBHBIX NenTUI0B.MeTaboau3mM aMuHOKHCI0T.KoHeUHbIe MPOAYKTH paciana OenKoB U MyTH
CBA3bIBaHUS amMMuaka B opranusme.llyTu HoBooOpa3oBaHMsI aMUHOKHUCIOT.IlepBuuHbBIE U BTO-
pUYHBIE aMMHOKHUCIIOTH.3aMEHHMBbIE U He3aMEHHMble aMHHOKHUCIOTHL.brnocunre30enkos.Ma-
TpUuyHasi cxemMa OuocHHTe3a OelKOB.AKTUBHUPOBAHHME AMMHOKUCIOT (CHHTE3 aMUHOAauuiI-TP-
HK).Ctpoenue pubocom.CocTaBOpokapuoTHYeCKUX M 3yKapuoTHueckuxpubdocom.llonupu-
00combl.OTanbl TpaHCASUUM (MHULMALMS, JJIOHTalus, TepMuHanus) u ux perymsuus.Kon
6enkoBoro cuHTe3a.OcoOEHHOCTH TeHETUYECKOT0 KOJ1a MUTOXOHIPUI M XJIOPOIIJIACTOB.

JlaGopaTopHblii padoThI

1.Onpenenenue cpebl paCTBOPOB AMUHOKHUCIIOT.
2.0npeneneHue N303JIEKTPUUECKOM TOUKHU KETATUHBI.
3.0npeznenenue TeMIepaTypsl IIABICHNUS aMUHOKHUCIIOT.
4.BnusiHue TeMnepaTypbl Ha CBOMCTBa OEJIKOB.
5.Bnusinue uzmenenus pH Ha cBoiicTBa O€NKOB.
6.11BeTHBIE peakuy Ha OEJIKH.

Tema 7. ®epmeHTHI (6 4acoB)
PaznooOpa3ue kataduTHYeCKHd aKTHBHBIX MoJjeKyl.Karanutuuecku akTUBHbIE O€NKH (IH3H-
Mbl), Karanutuuecku akTtuBHble PHK (pu0Oo3uMbl), KaTaauTHUecKW aKTHBHBIE aHTHUTENA
(ab3umbl).Katanmurnueckas  ¢yHkous — OenkoB.Pazmuumss B CBOWCTBaX  ()EPMEHTOB U



KaTajau3aTopoB HHOM mpuponabl.CnenupuiHocTs AeHCcTBUS (pepMeHTOB.Poiab 0TeuecTBEHHBIX
yuénbix (M.IL.IlaBnoB, A.E.bpaynmreitn, B.A.Dureasrapatr u Jp.) B  pa3BUTHH
su3uMmosniorun.Ilonsitue o cyOcTpaTHOM M aJUIOCTEPUYECKOM  LIEHTpPaxX B  MOJEKYJe
bepmenToB.DepMEHTEl  MOHOMEPBI  (TPUIICHMH, JM30LUM) M MYJIbTHUMEPHl (IVIyTaTHOH-
penyktasa).llonsitue o kopepmentax. KopepMeHTH — mepeHOCUHMKH BOJIOPOAA U DJIEKTPOHOB
(HAL, HAA®, ®AJ), u atomusix rpynn (AT, kopepment-A, HIP-caxapa). MHOKeCTBEHHbIE
dbopmbl hepMEeHTOB U MX (PYHKIIMOHATIbHOE 3HaueHue. M30pepMeHTHI JaKTaT JAeTUIPOreHasHl.
3HayeHUEe HCCIEAOBAaHUS MHOXECTBEHHBIX (OpM (EpMEHTOB JUIsl MEIULMHBI, TEHETHUKH,
CEJIEKIIMM U MOHUTOpPUHIA OKpyXkarolie cpenbl. Mexanusm neictBust pepMeHToB. DepmeHT-
cyoctpatHble KoMmIuiekcsl. KoHcTanTa auccounanuu ¢pepMmeHT-cyocTpaTHoro komiuiekca (KS) u
koHcTaHTa  Muxasnuca (KM).AktuBatropsl U UHruOuTOopsl  (epmeHTtoB. Biusnue
KCEHOOMOTHKOB Ha akTMBHOCTb (epMeHTOB. Homenkinarypa u kinaccudukauus (epmMeHTOB.
[Tpunuuner knaccupukanuu  ¢GepMeHToB. [IpoMbIIIIEHHOE TMOJIy4€HHE U IPaKTUYECKOe
UCIMOJIb30BaHUE (epMeHTOB. IlepCrneKTHBBI MPAKTUYECKOI'O HCHOJIb30BAHUSA PHOO3UMOB H
a031UMOB Jj1s1 60pBOBI ¢ 3a00JIEBAaHUSIMHU YEIOBEKA.

JlaGopaTopHbIii padoThI
1. TepmonabuiapHOCTH (PEPMEHTOB.
2.BiusHue akTHBAaTOPOB U HHTUOUTOPOB Ha pabOTy (PEPMEHTOB.

Tema 8. BUTaMHHBI M HEKOTOPBIE APYrue OMOJOrHYecKH AKTHBHbIE coenHeHusi (6
4acoB)

Hctopust oTKpbITHS BUTAMUHOB.POJIb BUTAMUHOB B MUTAHUH YEJIOBEKA U )KMBOTHBIX. ABHUTA-
MUHO3bI, TUIIOBUTAMHUHO3bI, TUIEPBUTAMHHO3bI. COOTHOIIIEHHE BUTAMHHOB M KO(GEPMEHTOB.
Buramepus. XXupopactBopumMble BUTaMUHBL. ButamuH A u ero yuactue B 3puTeibHOM akte.Bu-
tamubbl D, K u E 1 ux pons B oOMene BemecTB.BomopactBopumblie BuTamuHbl. Butamunsr Bl,
B2, B5, B6, B12, ux 3nHauenue B oomene BemectB.Buramun C (ackopOuHOBas kuciiota).Pas-
HOOOpa3ue OMOJOTHYECKH aKTUBHBIX COCJIMHEHUMN: aHTUBUTAMUHBI, aHTUOMOTHKHU, (PUTOHIUIBI,
repOouLUAb], 1e(ONMaHThl, POCTOBBIC BEIIECTBA (BaKHEHIIWE NPEACTABUTEIM U MEXaHU3MBI
JIEHCTBUSA).

JlabopaTopHbie padoThl
1.KauecTBeHHas peakuusi Ha BUTAMUH A.
2.KonnuecTBeHHOE onpeiesieHne BuTamuHa P B uae.

Tema 9. Hykj1enHOBBIE KHCJIOTHI H HX 00MeH (4 yaca)

Hcropust OTKPBITUS M U3YYE€HHS] HYKJIEMHOBBIX KUCJIOT, UX XUMUYECKUHA COCTaB.XapaKTepu-
CTHMKa IypUHOBBIX M NHPUMHUANHOBBIX OCHOBAHHMM, BXOJAIIMX B COCTaB HYKJIEHHOBBIX
KUCNIOT./[Ba THMa HYKICHMHOBBIX KHCJIOT: Je30KkcupuOoHykiaenHoBass kuciota (JHK) u
pubonykiennoBas kucinora (PHK).Pazmmuusa mexny JIHK wm PHK mo cocrtaBy riaBHBIX
A30TUCTBIX OCHOBAHUM, IIEHTO3aM, MOJICKYJIIDHOM Macce, JIOKaIM3alud B KIETKE U
byakuusm.Ctpykrypa u pyakuun JIHK.Conepxanne JJHK B opranmsme u jokanmzanus e€ B
KJIeTKe (sIpo, MHUTOXOHIPUH, XJOpoIiacTta, »3mucoMmbl). Pasmep u  Qopmbl  Mosekyln
JHK.Kombresas popma JIHK HexoTophix ¢aroB, mutoxoHapuil u xjoporuiactoB.llepBuunas
ctpykrypa JHK.Ycmexu W mepcnekTHBBl B paclIUppPOBKE  CTPYKTYpbl  T'€HOMOB
MHKPOOPraHW3MOB, pacTeHU W KUBOTHBIX.IIpoekT «I'eHoM denoBeka».BTopuuHas cTpykTypa
JHK (mogens JIx.Yorcona m @.Kpuka).KommiemMeHTapHOCTh a30THCTBIX OCHOBaHMA M €€
3HAUEHUE JUId BOCIPOM3BEACHMSI CTPYKTypbl TeHOMOB. Tpernmunas crtpykrypa JIHK.
Ceepxcrmpanuzanus  JHK. W306eitounocts u  kommaktHOCTh  Mousiekyn JIHK.Ctpoenue
xpomatuHa.Mytamu B JIHK u dakrtopsl, ux BebiBatonue. Penapamnus crpykrypsl JJHK u eé
3HaueHue 11 coxpanenusi BuaoB.HacnencrBennwie 3aboneBanus.PHK, ux xmaccudukanus



(tPHK, pPHK, MPHK, maPHK, t™PHK, Bupycusie PHK).CpaBHutenbHas XapakrepucTuka
BugoB PHK mo wux crpykrype u ¢yHkuusaM. MexaHusm OuocuHTe3a (peruIMKalum)
JHK.®epmentsr (PHK-nomumepasa, JIHK-monmmmepasa, JJHK-nuraza) u GenkoBbie (GakTopsI,
yuactBytoue B pernkanun JIHK.PennukanuonHas Buwika UM 3Tanmbl  OMOCHHTE3a
JIHK.OcoOennoctu pemnukauuu y npo- u sykapuoT.buocunres PHK (Tpanckpumnuus) u eé
peryiauus y mnpo- M dykapuoT. [lonstue o TpaHckpunrtoHax u onepoHax.Co3peBaHue
(mpoueccunr)  PHK.Cmmaiicunr u  ero  Buabl.  Ayrtociuiaiicunr.«PenaktupoBanue»
PHK.OGpaTtHas TpaHckpuniuss U e€ 3HaYeHHe JUIsd CYIIECTBOBAaHMSA BHPYCOB (Ha HpUMeEpe
BUpYyCca UMMYHOAE(HIMTAa 4YelOBEKa M BHUPYCOB TPUIINA) U BHYTPUIEHOMHBIX IEPECTPOEK.
[TonsiTuE O TOABWIKHBIX TEHETHYECKUX DJIEMEHTaX MW MX 3HAYEHUHM U1 DBOJIOLUU
reHoMoB.IloHdaTe 0 reHermueckod uWHXeHepuu.llpUHIUOBI W cTpaTeruu MOJEKYJISIPHOrO
KJIOHUPOBaHMA.JIOCTIKEHHSI U IEPCIEKTUBBI MOJIEKYJISIPHON OMOTEXHOJIOTHH.

JlabopaTropHbie padoThl
1.Bbienenre HyKJI€OpPOTEUHOB U3 IPOXIKEH.

Tema 10. YrieBoabl u ux o0MeH (5 yacoB)
Knaccudukanus yrinesonos.IIpocteie yriaeBoasl (MOHOCaXapHuabl) U UX MPEACTaBUTENH (prbo3a,
IIII0K03a, PPYyKTO3a, ranakro3a).CrnoxkHble yrieBo sl Jlucaxapuasl (caxaposa, JaKTo3a,
MmanbTo3a).llomucaxapuabl, UX CTPYKTypa U NMpeAcTaBUTENH (TJIMKOTeH, KpaxMall, KIeTyaTKa,
XUTHH).QYHKINU YTIIEBOJIOB (9HEpreTuueckas, Merabonuyeckasi, pelenTopHas u
np.).I'muKonpoTenHsl Kak AeTepMUHAHTHI Tpymi kpoBu.OomMeH yrieBonoB.IlyTu pacnaga
MOJINCaXapHUI0B.

Perynmsamust dhochoponusza npu ydactum ropmoHoB, G-OenkoB, TAM® U TpOTEHMHKUHA3.
OO0men Tmok030-6-pochara (auxoTOMUYECKUU M amoTomMuueckuii myTH).OOMEH MHPOBUHO-
rpagHoil kuciotTel. I mukonu3.CrnupToBoe OposkeHue./leficTBue 3TaHONa Ha OpraHU3M YeJoBe-
ka.llomudepMeHTHBI KOMIIEKC OKUCIHUTEIBHOTO JeKapOOKCUIMPOBAHUS MHPOBHHOTPAIHON
KUCTOThI. LUK TpUKapOOHOBBIX U AUKAPOOHOBBIX KHUCJIOT, €r0 3HaUeHHE B OOMEHE BEIIEeCTB U
obecrieyeHnn opranusma sHeprueid.buocuntes yrineBogos.Ilonarue o mepBuuHOM OMOCHHTE3E
yraeBos1oB. [ mokoHeoreHe3. buocunTes onuro- u moiarcaxapuoB.

JlabopaTropHbie padoThl
1.1{BeTHBIC peakuuu Ha Kpaxmall.
2.KauecTBEeHHBIE PEAKLIMIO0 HA MOHO- U AMCAXAPUIBL.

Tema 11. JIunuabl 1 uX 00MeH (5 yacoB)

OO0mas xapakTepucThka U kinaccudukanus aunuaoB.CTpykrypa u GyHkuuu aunuaoB.Ponb
JUTUIOB B MOCTPOCHUU OMosiorndeckux MeMOpan.CtpykTypa u GyHKIuM aumnonporernHo.O0-
MeH >kupoB.Pacmas ®KUpoB U B-OKUCICHHE BBICIIUX )KUPHBIX KUCIOT. | TMOKCHUIIEBHIN UK U €r0
pOJIb BO B3aMMOCBSI3M OOMEHA JIMIIHUOB M YIJIeBOA0B.MexaHn3M OMOCHHTE3a BBICIINX SKHPHBIX
kucnor.buocunres TpurmunepunoB.Hapymenus B oOMeHe xkupoB.OXHpEeHHE U €ro
npuarHbL. BOCkH, X cTpoeHne, (PYHKIIMU U TIPEICTaBUTENN (CriepMaIieT, MIeInHbIA BOcK).CTe-
puabl.Cteponbl  (xomectepon, oaproctepon u  ap.).CTpykrypa U (QYHKIHH CTEPOHUIOB
(X0MeBasKHUCIIOTA, CTEPOUTHBIE ropMoHbI ). DochomunuabL. buonoruueckas pOJIb
docdomununoB. DochoNHOZUTHUIBI KAK HICTOYHUKH BTOPHUUYHBIX TOCPETHUKOB TOPMOHOB.

JlaGopaTtopHbie padoThI
1.Omnpenenenue TeMneparypsl IUIABICHNS U 3aTBEPACBaHUS JKUPOB.
2.OMyJIBIUPOBAHKE KUPOB.

Tema 12. Buojiornuyeckoe oxkuciaeHue u cunres AT® (1 yac)



Hctopust wum3ydeHHs TMporeccoB Ouoiorudeckoro oxkucieHus:: paborel  A.H.baxa,
B.W.ITamnaguna, O.BapOypra, B.A.DOurensrapara. PasnooOpasue ¢pepMeHTOB OHOIOIMUYECKOTO
okucyeHns. CUCTEMBIMUKPOCOMAIBHOIO OKHcIeHUs B KieTke. [{utoxpom P-450 u ero pois B
JIETOKCUKAIIMMKCEHOONOTHKOB. CynepokcuIaucMyTas3a, Karajga3a U UX poJib B 3allUTe opra-
HU3Ma OT aKTUBHBIX (opMm kuciopoma.ConpspkeHue okucieHus ¢ pocdopunupoanuem.Cyo-
cTpaTHoedochopunupoBanue 1 (GpochopuIMpoBaHHE HA YPOBHE 3JIEKTPOHHO-TPAHCIOPTHOM
uenu.llonsitue o compsraromeit memOpane mMutoxoHapuil. CtpoenuenporoHHoit ATda3sl u
BEPOATHbIE MEXaHU3Mbl cuHTe3a ATO.

Tema 13. 'opMoHBI U UX PoJib B 06MeHe BemecTB (5 yacoB)
Knaccuguxkaius ropmonoB.CTeponHble TOPMOHBI: KOPTUKOCTEPOH, TECTOCTEPOH, 3CTPaIUO,
OKJIN30H.MexXaHu3M IEeUCTBUS CTEPOUIHBIX TOPMOHOB. IlenTuaHabpie ropMOHBL. XapakTEPUCTUKA
MHCYJIMHA, TOPMOHA POCTa, THPEOTPOIINHA, TaCTPHUHA, Ba3onpeccuHa. MexaHusM NeicTBus
HNENTHIHBIX TOPMOHOB (Ha IpUMepe TitoKareHa U nueysinHa).CaxapHelid JuadeT u ero
Bubl.IIpounie ropMOHBI (apeHaINH, ayKCUH, THOOEPEIUINHBL, IUTOKUHUHBI, IPOCTATIaHANHbI),
UX CTPYKTYpa U MEXaHMU3M JeicTBus. Punnsunr-hakropsl ropmoHoB. Heliporopmons! (3H-
nopuHbI 1 sHKe(anuHbl). [IppuMeHeHe ropMOHOB B MEAMLIMHE U CEITBCKOM XO3sIHCTBE.

JlabopaTopHbie padoThl

1.KauecTBeHHbIE peaKIMy Ha UHCYJIMH.
2.Peakmust apeHanuHa ¢ XJIOPHBIM JKEJIE30M.
3.Peakius agpeHaqInHa ¢ HOI0M.

Tema 14. B3anMocBsi3b U peryJsiuus ooMena BemecTB. [IpodiaemMbl OuoxXumMuveckoi
3KoJ10ruu (2 yaca)

OO0ume npencTaBieHUsI O B3aUMOCBA3M OOMEHa BellecTB B KieTKe.lloHSATHE O KIIIOUEBBIX
MeTabonuTax (MMPOBUHOTpaAHAs KHUCIOTa, KopepMmMeHT-A u ap.).B3aumocBsi3p OEIKOBOTO U
HYKJIEMHOBOTO OOMEHa, 3HaYeHHE PETyJsATOPHBIX OenkoB.B3anMMOCBs3b yriaeBoJHOTO U Oenko-
Boro oOmena.Ponb mupoBHHOTpamHON KUCIOTHI U Iukia Kpebca B 3Toi B3ammocBsizu.B3au-
MOCBS3b OOMEHA YIJIEBOAOB U JIMIIKAOB; POJib allETHIKO’H3MMa-A B 3TOM mpoliecce.YpoBHU
peryisiuyu 0OMEHa BEIIECTB: KJICTOUYHBIN, OpraHU3MEHHBIA W TOMYJSIITUOHHBINA. TpaHCKpHIIIIH-
OHHBIN (ONIEPOHHBIN) YPOBEHB perysiuu.OCHOBHBIE MEXaHU3MBI PETYISIIMU 0OMEHa BEIIECTB B
KieTke. Opranu3MeHHbII YPOBEHb peryisinuu. [ 'opmoHanbHas peryssinus obmeHa
BemlecTB.Kackaguplii  MeXaHW3M  peryjisiilud C  y4aCTUEM TOPMOHOB M BTOPHUYHBIX
nocpeAHUKOB.IloNyNAMOHHBIA  YPOBEHb pPEryasiuuu.AHTHOMOTHUKH MHKPOOOB, (GUTOHLUIBI
pacTeHUM, TEJEProHbl KUBOTHBIX U HUX BIUSHUE HA MPOIECCHI KU3ZHEACSITEIHHOCTU. DKOJIOrO-
OMOXMMHYECKHE  B3aUMOJCHCTBHSI €  y4acTHMEM  pa3JIMYHBIX  [PYOID  OPraHU3MOB:
MHUKPOOPTaHU3MOB,  TpHOOB,  BBICHIMX  PACTEHHH,  JKUBOTHBIX. | OKCHHBIPACTEHUI.
[Tumesslenereppetsl u  aHTuuaaHTbl.  [luimieBble  aTTpakTaHTBl M CTUMYJISTOPBI.
XeMOperyasiTopsl,  BO3JACHCTBYIOIME HA  IO3BOHOYHBIX  KMBOTHBIX.Hakornenue u
UCIIONb30BAaHUE  JKUBOTHBIMU  BTOPUYHBIX  META0OJUTOB  pacTeHUN.AHTPONOTEeHHBIE
OMOaKTHBHBIC BEIIECTBA M MPOOJIEMbI XUMHUYECKOTO 3arps3HeHusi Omochepbl. DKOIOTHYECKU
Oe3omacHble CrMOCOObI  BO3JEWUCTBUSL HA pa3IMyHble BUIBl JKUBOTHBIX, pPACTEHUH U
MHUKpPOOPTraHU3MOB.

Tema 15. Xumuueckuii 3jemMeHT (2 yaca)

Crpoenue u coctaB aroma. CocTaBiIeHHE HIIEKTPOHHBIX U 3JIEKTPOHHO-TpapuuecKux GopmMyi
aTOMOB XMMHYECKUX JJIEMEHTOB. BaJlCHTHOCTD M CTENEHb OKUCICHHS XMMHUUYECKHX 3JEMEHTOB.
[lepnoguueckuit 3akoH. CpaBHHUTEIbHAs XapaKTEPUCTHKA XUMHUYECKMX 3JIEMEHTOB IO HX
MIOJIO’KEHHIO B TIOPSIKOBOM CHCTEME XUMHUYECKHUX JIEMEHTOB U CTPOCHHUIO aToMa.

Tema 16. BemmrectBo (6 4acoB)



[locTtosinHas ABoraapo. BeruncieHue CTpyKTypHBIX €IMHUI] B ONpEAEeIEHHOM KOJIUYECTBE,
macce wiu oObEMe BellecTBa. YpaBHeHHe MenneneeBa-Kiaiinepona. CrnocoObl BbIpaKeHUs
KOHIICHTpAlluu PacTBOpOB (MaccoBasi, MosisipHasi) IlpaBuno cMmelmeHuss pacTBOpoB, («IIpaBUIIO
Kkpecrtay). Kpucramnoruaparts!.

Tema 17. Xumnueckue peakuuu (4 yacon)

['emeTnueckass CBsA3b MEXAYy KilacCaMd HEOPraHMYECKUX W OpPraHWYECKHX BEUIECTB.
Tepmoxumuyeckue ypaBHeHus peakiuid. TernoBoit addexr peakuun. 3akoH ['ecca. DHTanenus
peakuuii. CKOpOCTh XMMHUYECKOW peakuuu. XuMuieckoe paBHoBecue. KoHcTaHTa paBHOBECHS.
Peakuuu B pacTBOpax 31eKTpoauToB. I'uaponus conent, pH pacTBopos.

Tema 18. [lo3HaHue U MpUMeHeHHe BeleCTB (5 4acoB)
Beruucnenne maccel wim 00bEMa MPOAYKTa PEAKIMU MO HM3BECTHOM Macce Wiu 00BEMY
MCXOJIAILETO BEIECTBa, COAEPKALLETO MPUMECH.
Beruucnenue maccel (00bEMa) KOMIIOHEHTOB CMECH BEIIECTB MOJHOCTHIO WM YaCTUYHO
B3aUMOJICCTBYIOIIIME C PEAreHTOM. OJEKTPOJIU3 pPAcIUlaBOB U  PACTBOPOB  COJIEH.
CrepeoMeTprIecKue CXeMbl PEAKIIMK U PACYETHI IO HUM.



KajennapHo-reMaTuyeckoe njiaHupoOBaHHe BHEYPOUHOI nesiTeJibHOCTH 1o xumuu 10-11 kaace

Ne Ha3Banmue pa3nenoB u Tem Kon | Ucnonb3oBanue 000pyaoBaHHs LIEHTPA
HYeC | eCTECTBEHHOHAYYHOH Hara
TBO | «Touka pocra» ITo Dakr.
4aco IJIaHy
B
10 -11 kaace
1 | Pacuetsl no OcHoBHble mOHATUS W 3akoHbl | 1 | Ludposas naboparopus no Xummu
XUMHYECKIM XUMHH. JlemoHcTpannoHHOE 000pyAOBaHKE
dbopmynam Pabora B rpymmax
IIpe3zeHTanms
MaccosBas nosis. Beruncnenue 1 | Hudposas naboparopus no XuMuu
MacCOBOM JOJIM XUMUYECKOTO JleMoHCTpallMOHHOE000PYAOBaHKE
2JIEMEHTA B COEJUHEHHH. Pabora B rpynmax
IIpe3zeHTanms
BriBo Xxumuueckoii (hopmMyIibi 1 | Hudposas nabopatopusi Mo XuMHH
BELIECTBA [10 MACCOBBIM J10JIIM JleMOHCTpalMOHHOE000pyA0BaHUE
3JIEMEHTOB. Pa6ora B rpynmax
IIpesenTanus
OTtHOcuTENbHAS MIJIOTHOCTH Ia30B. 1 | Hudposas nabopatopust Mo XuMHH
YcraHoBieHre NpocTenIe JleMOHCTpaliMOHHOE000pYyTI0BaHNE
(hopMyJIBI BEIIECTBA IO Pabora B rpynmax
MacCOBBIM JIOJISIM HJIEMEHTOB. ITpe3enTanus
BeBon ¢opmynsr BemectBa mo | 1 | Hudpoas maGoparopus o XuMuu
OTHOCUTENILHOW IUIOTHOCTH Ta30B JleMOoHCTpalMoOHHOE000pyAOBaHHUE
U macce (oObeMy WIH Pabora B rpynmax
KOJINYECTBY) IPOIYKTOB [Tpe3enTanus
CrOpaHus.
Pemenue 3ananuii EI'D 2




Brraucnenus 1o
YpaBHEHUSM
XUMHYECKHUX
peakuun

Brruncnenne macchl (KOTHMYECTBA,
o0bema) BeliecTBa MO M3BECTHOM
Macce(KOJIUYEeCTBY,
00BbEMY)OTHOTO U3 BCTYIUBIINUX B
PECaKuIo HIJIN MOJIYYHUBIIUXCA
BCILIECTB.

[{udpoas mabopatopusi 10 XUMUU
Pabora B rpynmax
[IpesenTanus

TennoBoi a3 ekt peakiuu.
PacueTsbl MO0 TEPMOXUMHUECKUM
YPaBHEHHSIM.

[udposast mabopaTopusi Mo XUMUHU
Pa6ora B rpynmax
[IpezenTanus

Beruncnenne Macchbl (KOJHUECTBA,
o0BeMa) MPOYKTa peaKiuu, €CIIu
OJTHO M3 UCXOJIHBIX BEIICCTB JIaHO
B M30BITKE.

[Mudposas mabopaTopusi MO XUMUHU
Pabora B rpynmax
[IpezenTanus

XUMUYECKHE CBOWCTBA
YTIIEBOJIOPOOB U CIIOCOOBI UX
MOJTyYeHUSI.

[udposas nabopaTopust Mo XUMUHU

Cxembl IpeBpalleHui,
OTpa)KaAIOINE TEHETUYECKYIO
CBSI3b MEX]Yy YIVIEBOJOPOIAMHU.

[Mudposas maboparopust 10 XUMUU
Pa6ota B rpymnmax
ITpesenTanus

Brruncnenue maccobl (00beMa)
MPOAYKTa PEAKIUU 10 U3BECTHOM
Macce (00beMy) UCXOTHOTO
BEIIIECTBA, COJIEPIKAIIETO
OTIpeJICIEHHY0 MAaCCOBYIO JIOJIO
MPUMECEH.

[udposas nadbopaTopust M0 XUMUU
Pabora B rpynmax
IIpesenranus

Brraucnenne MaccoBoi UIIN
00BEMHOI JJOJIM BBIXOa
MPOAYKTA PEAKIIUU OT
TEOPETUYECKU BO3MOYKHOTO.

[udposas nadopatopus mo xumun«Touka pocta»

Pa6oTa B rpynmax
[Ipe3enTanus

Brrunciienue nponueHTHOro
COCTaBa CMECH BELIECTB,
BCTYNHMBIIMX B PEAKLHIO.

Hudposas nadoparopus no xumun « Touka pocta»

PaboTa B rpynmax
IIpesenTanus




Cxembl IpeBpalleHU,
OTPaXKAIOIINE TEHETHIECKYIO
CBSI3b MEXY KJIaCCaMH
OPraHNYEeCKUX COCTMHEHUH.

Hudposas nadoparopus no xumun « Touka pocta»
Pa6ora B rpynmax
IIpesenranus

CocraBiicHHE CXeM
MPEBPAILICHUHN, OTPAKAOIINAX
TEHETUYIECKYIO CBI3b MEXKIY
KJIaCCaMH OPTaHUYECKHUX
COCIUHECHMI.

[udposas nadopatopus mo xuMuu « Touka poctay
PaboTa B rpynmax
[Ipe3enTanus

Pemenne OKCIICPUMCHTAJIbHBIX
3aaa4.

[udposas naboparopust mo xumuu « Touka poctay
Pabora B rpynmnax
[Ipe3enTanus

Pemenne KoOMOMHMPOBAaHHBIX
3a/1a4.

XUMHUYECKUN
JKCIEPUMEHT U
nnudpoBkIe J1a-

Hudpossie garunku. Od1ME
XapaKTePUCTUKH.

Jatuuk anexrpornpoBoaHoctu. Jlatunk Temneparypst
Pabora B rpynmax
IIpe3zenTanms

OopaTopun JIP Nel.Ilpuembl padoThl B Jartuuk snexrponposoanoctu. Jaruuk Temneparyp
XHMHYECKOH J1a00paTOpum. Pa6ora B rpynmnax Ilpesenranus
JIP Ne2. Hudposas Jatuuk annexrpornpoBoaHoctu. Jlaruuk Temneparypst
JadopaTopusi N0 XUMMH. Jatunk snexrponpoBoanoctu. Jlarunk Temneparypsl
Bsenenue B buoxumus. Mcropus passurus [udposas nadopatopust mo xumMuu « Touka poctay
OMOXUMUIO omoxumun. Metoapl Pa6oTa B rpynmax

OMOXUMHUYECKUX UCCIIEIOBAHHUIA.

[Ipe3enTanus

XHUMHYECKHI COCTaB
OpraHu3MOB U
ob11ee MmoHsATHE 00
0OMEHE BEIIECTB U
SHEPTHUH B )KUBOU
IpUpoae

36-37.buoreunsie
3J1eMeHThL. buoreoxuMmuueckuit
KpPYrOBOPOT BEUIECTB B IPUPO/IE.

[Mudposas nadboparopust no xumuu « Touka pocta»
Pabora B rpynmax
IIpe3enTanms

buomorndyeckn akTHUBHBIE
COCAUHCHUS, UX POJIb B J KU3HU

YCI0BCKa, )KUBOTHBIX U paCTeHHﬁ.

[Mudposas nadboparopust no xumuu « Touka pocta»
Pabora B rpynmax
IIpe3zeHTanms




IlonsaTue o mecTUIUAAX U UX
BHUAAX.

JIP Ne3. KauecTBeHHBIH aHAJIN3
OpPraHuYecKuX coeJUHeHH

Jatuuk s5exkTponpoBoaHOCTH. Jlatunk Temnepatypbl
Pabota B rpynnax.IIpesenTanus

benkn. Pacnian u
OuocuHTE3 OEIIKOB

CTtpoeHue 1 CTpyKTypa OeNKOB.

CBoiicTBa OEIKOB.
DyHKIMOHAIbHAS
KJaccu(uKaIms OSIKOB.

[udposas nadopaTopust mo xumuu « Touka poctay
Pa6ora B rpynmnax.IIpe3enranus

Pacmag Oenkos.

[udposas nadboparopust no xuMuu « Touka poctay
Pa6ota B rpynmax.IIpe3enTarus

Buocunres 0enkos.

[udposas naboparopust no xumMuu « Todka pocta»
Pa6ota B rpynmax.[Ipe3enTamms

JIP Ned. Biaiusinue TemMnepaTypbl
HA CBOMCTBA 0€JIKOB.

[udposas nadopatopus mo xuMuu « Touka poctay
Pabota B rpynmax.[Ipe3enTamms

JIP Ne5. Bausinue n3MeHeHHU s
pH Ha cBojicTBa 0eJIKOB.
I{BeTHBIE peakIIuM HA OEJIKM.

[Mudposas madboparopust mo xuMuu « Todka poctay
Pa6ota B rpynmax.[Ipe3enTamnms

®epMeHTHI

Crpoenue u cBoiicTBa
(dbepMeHTOB. MexaHU3M JCHCTBHS
(hepMEeHTOB.

[udposas nadopatopust mo xuMuu « Touka poctay
Pa6ota B rpynmnax.IIpe3enTamus

HpOMI)IIHJ'ICHHOe IIOJIYYCHHUE U
NPaKTUYECKOE UCIOIb30BaHNE
(hepMeHTOB.

[Mudposas nadboparopust no xumuu « Touka pocTta»
Pa6ota B rpynmnax.IIpe3enrarus

JIP  Ne6. TepmoaaduiabHOCTH
(¢epmenToB.

[udposas nadopatopus mo xumuu « Touka poctay
Pa6ota B rpynmax.[Ipe3enTarmms

JIP Ne7. Biusinue akTuBaTopoB
U MHTMOUTOPOB Ha padoTy
¢epmenToB

[Mudposas nadboparopust mo xumMuu « Todka poctay
Pa6oTa B rpynmax.[Ipe3enramms

BuramuHBI 1
HEKOTOpPBIC APYTHE
OMOJIOrMYeCKHU
aKTHUBHEIE

Butamunsl. IcTopusi OTKPBITHS.
Knaccudukanmus.

[udposas nadboparopust no xumuu « Touka pocta»

Pa3nooOpa3zue 6nomornuecku
AKTUBHBIX COCTUHCHUIA.

Pa6ora B rpynmax
IIpe3zeHTanms




COEIMHEHHUS JIP Ne8. KauecTBeHHas [udposas nadopatopus mo xumuu « Touka poctay
peaknys HAa BATAMMH A.
JIP Ne9. KosimuecTBeHHOE [udposas maboparopust mo xumuu « Touka poctay
onpenejeHuesutamuna P B yae. Pa6ora B rpynnax.IIpe3enranus
Hyxknennoseie Cocras, ctpoenue, QyHKIIIH [udposas naboparopust mo xumuu « Touka poctay
9 | KUCIIOTHI U UX OOMEH | HYKJIEMHOBBIX KHCIOT. brocunres Pabora B rpynnax.IlpesenTanus
JIHK u PHK.
I'eneTnueckas HHXEHEPUS. [Mudposas nadboparopust mo xumMuu « Todka poctay
MonekynsipHasi OGMOTEXHOJIOTHSL. Pa6ora B rpynnax.IIpe3enranus
JIP Ne10. Boigesienune Hudposas madoparopust mo xumuu « Touka pocTay
HYKJICOIIPOTEHHOB M3 APOKIKei.
VYrneBoasl U ux oomen | Knaccudukanus yriieBoios. [Mudposas nadopatopus mo xumuu « Touka poctay
1 QDYyHKINN YyTIEBOJOB.
0 O6men yraneBonoB.Ilyrtu [Mudposas nadopatopust Mo xumMuu « Touka poctay
pacnaja nojaucaxapuioB.
buocunTes yrneBonos.
JIP Nel. IiBeTHbIE peaknuu Hudposas naboparopus no xumuu « Touka pocta»
HAa KpaxMaJl.
JIP Ne2. KauecTBeHHbIC [Mudposas nadopatopus mo xumuu « Touka poctay
PeaKI U0 HA MOHO- U
AUCAXAPUIBI.
Jlunuaer 1 ux oOMeH XapakTepucThKa u Hudposas maboparopwust mo xumuu « Touka poctay
1 KJIacCU(pUKAIUS
1 munuaoB.CTpyKTypa u
¢ynkunu mununos. Pacnan
JKUPOB.

Mexanu3m OMOCHHTE3a
BBICIITMX KUPHBIX
KHUcaoT.bruocunTes
Tpurauuepuaos. Hapymenus B
0OMeHe )XKHPOB.

[udposas madopatopus mo xumuu « Touka poctay

Bocku. Ctepounpsl.

Pabota B rpynmax.IIpe3enTarms




Dochonunusl.

JIP Ne3. Onpenesienue
TeMIepaTypbl MJIABJIEHUS H
3aTBepAeBAHUSA JKHPOB.

[Mudposas nadopatopus mo xumuu « Touka poctay

JIP Ned. Imysbruposanue
JKHPOB.

Pa6ota B rpynmax.IIpe3enTamus

[EN

buonornyeckoe
OKHCJICHHUE U CUHTE3

ATO

Ctpoennie npoTOHHOMA T®Da3sbl
Y BEPOSITHbIE MEXAHU3MBI
cunteza ATO.

Hudposas naboparopus no xumuu « Touka pocta»

[EN

["'OpMOHBI 1 UX POJIb B
oOMEHE BEIIECTB

Crepounnnbie
ropMOHbL. MEXaHU3M JIEUCTBUS
CTEPOUIHBIX TOPMOHOB

Hudposas naboparopus no xumuu « Touka pocta»

ITentuaabIe

ropMoHbL. MeXaHU3M IEUCTBUS
MENTHIHBIX TOPMOHOB.
CaxapHbIil TuabeT U ero BUbL.

Hudposas naboparopus no xumuu « Touka pocta»

[Ipoune ropMoOHBI, UX
CIPYKTypa U MEXaHU3M
nevictBus. [Ipumenenue
FOpMOHOB B MCIUIIMHC U
CEILCKOM XO03SHCTBE.

Hudposas maboparopus mo xumuu « Touka poctay

JIP No5. KauecTBeHHBIE
peaKkuuy HA HHCYJIMH.

[udposas nadopatopus mo xumuu « Touka poctay

JIP Ne6. Peaknuus
aJjpeHaJIuHA C XJIOPHBIM
JKeJIe30M M HOoa oM.

[udposas nadboparopust no xumuu « Touka pocta»

[EEN

B3aumocBs3b u
perymsiius ooMeHa
BEIIECTB.

OO01ue npeacTaBlIeHUs O
B3aMMOCBSI31 OOMEHA BEIECTB
B KJIETKE.

[Mudposas nadopatopus mo xumuu « Touka poctay




[TpoGnembr
OMOXUMHYECKON
DKOJIOTAU

[Tpob6nemMbl XUMUYECKOTO
3arpsi3HeHus: buocdepsl. IKO-
JIOTUYECKH Oe30ITacHEIe
CIIOCOOBI BO3ICHCTBUS HA
JKUBBIC OpFaHI/I3MBI.

[Mudposas nadopatopust mo xumuu « Touka poctay

[EEN

XUMHUYECKUHA DIIEMEHT

CtpoeHne u coctaB aToMma.
BanentHocts u CTEIIEHb
OKHCJICHUS XUMHYECKHUX
anemeHToB.  Ilepmoanueckuit
3aKOH.

Hudposast naboparopust mo xumuu «Touka poctay
Pa6ota B rpynmnax.[Ipe3enTarus

CocTaBiieHre JIEKTPOHHBIX U
3NIEKTPOHHO-TpapHUECKUX
GopMyT aTOMOB XUMHYECKHX
3JIEMEHTOB.

Mudposas nadboparopust no xumuu « Touka pocta»

[EEN

BemectBo

[TocrosinHas ABoraapo.
Brraucnenue cTpyKTypHBIX
€JIMHHII B ONPEACIEHHOM
KOJINYECTBE, MACCEe MU
00BEMeE BeIleCTBA.

[Mudposas nadopatopust mo xumuu « Touka poctay
Pabota B rpynmnax.[Ipe3enTarnus

YpaBuenue Menpeneena-
KiaiinepoHna.
Kpucramnoruapatsl.

Hudposas nadboparopus no xumuu « Touka pocta»

CriocoObI BBIpaKEHHS
KOHIICHTPAITNH PACTBOPOB
(MaccoBas, MOJIsIpHast)

[udposas nadopatopus o XuMuu « Touka poctay

[TpaBuio cmemenus
pacTBOpOB, («IIPaBUIIO
KpPEeCcTa).

JIP Ne7. IlepechllieHHbIE
pacTBOpbHI

JIP Ne8. Onpenesienune
KOHLIEHTPALUM COJISTHOM

[udposas madopatopust mo xumuu « Touka poctay




KHCJI0TbI
KOHAYKTOMETPUIECCKUM
TUTPOBAHUEM

XUMUYECKUE PEAKIIUU

I'enernueckas cBs3b MEKIY
KJIacCaMU HEOPTraHUYECKUX U
OPraHNYECKHUX BEIIECTB.

[udposas nadopatopus no xumuu « Touka poctay

Tepmoxumudeckne ypaBHEHHUS
peaxiwmii. TeroBoii 3¢ ekt
pEaKIHH.

Hudposast maboparopwus mo xumuu « Touka poctay

JIP Ne9. Onpenesienue
TEIJIOBOIo d(ppeKxra
pacTBOpeHMs BellecTB B
BOJe

[udposas madopatopus mo xumuu « Touka poctay

CKOpOCTh XUMHUYECKOMH
peakiuu. XUMHUYECKOe
paBHOBECHE.

Hudposas nadboparopus no xumuu « Touka pocta»

[EEN

Ilo3nanue u
MIPUMEHEHHUE BEIIECTB

Brruncnenue maccol uim
00BbEMa MPOAYKTA PEAKINH 110
U3BECTHOM Macce UM 00bEMY
MCXOJIAIIETO BEIIECTBA,
COZIEPIKAIIETO IPUMECH.

[udposas nadopatopus mo xumuu « Touka poctay

Breruucnenne maccol (00b€Ma)
KOMIIOHEHTOB CMECH BEILIECTB
MOJIHOCTHIO MJTU YaCTUYHO
B3aMMO/ICHCTBYIOILIHE C
peareHTOM.

Hudposas maboparopus mo xumuu « Touka poctay

DIIEKTPOJIN3 PACIIABOB U
pPacTBOPOB COJICH.

[udposas madopatopust mo xumuu « Touka poctay

CrepeoMeTpruecKue CXeMbI
peaKIi U pacyETHI IO HUM.

[udposas madbopatopust mo xumun « Touka poctay

Pemenne 3amanuit EI'D
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