MyHununagbHOe OF0KeTHOE 00111e00pa3oBaTeIbHOC YUPEIKICHUE
«Cpennsis 00meodpa3oBaTebHAS MIKOJIA C.AJIEpOiT»

Pabouas nmporpamma
1o 3JeKTuBHOMY Kypey «buoxumus » B 10,11 kmacce
Ha 2023-2024 y4eOHbI# TOJ

Pabouas nporpamma cocraBiena Ha ocHoBe: [IpuMepHas pabouas nporpaMma 3J€KTUBHBIN

Kypc
«IIpaktukym no xumuu B 10 m 11 knaccax

¢ ucnoJib3oBanueM obopynoBanus «lllkonbHOro kBantropuyma» Mocksa, 2021

CocraButenu:
A.C. DnucxaHoBa.
Vaurens OMOJIOTUH, XUMHUU

c.Amnepoii



l.IlosicHUTEIbLHAS 3aIIMCKA:

Hasganue, aBTop u
rOJl U3JaHUs
ABTOPCKOH y4eOHOI
pOrpaMMBbI, Ha
OCHOBE KOTOPOU
pa3paboTana
Pabouas
nporpaMma

Ilonomapes B. E. Peanuzayusn oopazosamenbHwvix npOpaAMM RO XUMUU
U3 yacmu yueoHo20 niana, hopmupyemoil yuacmHuKamu
o0pazoeamenbHbIX OMHOWIEHUIL, C UCNOJIb306AHUEM 000PY00BAHUA
oemckozo mexnonapka «lllkonvnslit keanmopuym». Memoouuecxkoe
nocooue. Mockea, 2021

Ilpumepnasa pabouas npozpamma 31eKmMuHbLIL Kypc

«IIpaxmukym no xumuu ¢ 10 u 11 knaccax

¢ ucnonv3zoeanuem ooopyoosanun «Illkonvnozo kKeanmopuymar

[lenu nanHOM
MPOrPaMMBbI
o0Oy4eHus B
obnactu
(bopMupOBaHUS
CHCTEMBbI 3HAHUH,
YMCHHH.

O3HaKOMUTH yUaIIUXCsl ¢ OMOXMMHUEH KaK HAyKOH SKCIIEpUMEHTAILHOM,
coyeTaroniell B cebe OpraHnvecKyr0 XUMHUIO U OHOIOTHIO . Takke JaHHBIA KypC
MIOMOKET c(hOPMHUPOBATH HABBIKK CAMOCTOSTEIFHON paboThl ¢ (P POBEIMH
JaTYNKaMH, TIPOBEICHUSI N3MEPEHUH 1 00paOOTKH IMOTyUYSHHBIX H3MEPEHUH .
Pa3Buth nmo3HaBaTeNbHBIA HHTEPEC U METAIPEIMETHBIE KOMITETEHITUH
o0yyaromuxcs yepe3 NpakTUIECKYI0 JesITeIbHOCTD; PACIIUPUTD, YTITyOUTh U
0000IINTh 3HAHUS O CTPOCHHH, CBOMCTBAX U PYHKIHUIX OMOMOJIEKYT;
c(hopMHUPOBATH YCTOMYUBBINM HHTEPEC K MPOPECCHOHANBHOMN JIEATSIILHOCTH B
00JTacTH eCTECTBEHHBIX HAYK .

3agauu JaHHOM
IPOrpaMMBbI
0o0y4eHus B
obmactu
(bopMupOBaHUS
CHCTEMbI 3HAHUH,
YMECHHH.

CriocoOCTBYET pa3BUTHIO y YUAIIUXCS CAMOCTOSITEIBHOTO MBILIUIEHUSI, (POPMHUPYET
YMEHUS IPHOOPETaTh U IPUMEHSAT, [TOyYCHHBIC 3HAHUS Ha IPAKTHKE.
JIaHHBII 2NIEKTUBHBIN KypC HAIPABIIEH Ha PEAJIM3ALMIO CIECIYIONIUX 3a/1a4:

* (yHIaMEHTaJbHas O0IIEXMMHYECKas TOr0TOBKA 00YYarOIINXCs,
(hopMUpOBaHUE XUMUYECKON KAPTUHBI IPUPOJIBI B 00IIEM KOHTEKCTE
€CTECTBO3HAHUS HA CTHIKE XUMHH, OMOJIOTHH U (DU3UKH;

* pa3BUTHE y 00YYAIONIUXCS JOTHKH M HHTCIICKTYaIbHBIX YMCHHUN 151
JAJIbHEHIIIET0 OCBOCHUS (DYHIaMEHTAJIBHBIX TEOPETUICCKUX U
KJIIMHUYECKHUX CICIUATbHBIX JUCIMILINH, B Y4CTHOCTH YMEHUS
MIPOrHO3UPOBATh PEAKIIMOHHYIO CITIOCOOHOCTh OPraHUYEeCKHX BEIIECTB, a
TaK)Ke BO3MOXKHOCTh MPOTCKaHHsI ONOXUMHUECKHUX MPOIIECCOB;

® 0CO3HAHHUE YYaIIUMHCS 3HAYMMOCTH XUMHUUECKUX 3HAHUIA U YMEHHUI BO
BCel MOC/IeAYIOIIeH CBOCH MPo(heCCHOHAIBHON AeITeIbHOCTH .

VYy4eOHo-
METOIUYECKUN
KOMILJIEKT.

Honomapes B. E. Peanuzauus o0pa3oBaTelbHBIX MPOrpPaMM MO XHMHH U3 YaCTH
ydeOHOro 1uiaHa, (popmMupyeMoil ydyacTHHKamMHu 00pa3oBaTeIbHBIX OTHOIIEHWH, C
UCIIOJI30BaHUEM  O0OpyAOBaHHMA  AeTCKOro  TexHomapka  «llIkonbHbIH
KBaHTOpUYM». Memooduueckoe nocobue. Mocksa, 2021




Komnmuectso 35 uacos, 1 wac 6 neoeno
y4eOHBIX 4acoB, Ha | [leprOAMYHOCTE 3aHATHN: €KEHEICTHHO .
KOTOpoe JIIMTEeIbHOCTh OAHOTO 3aHATHSI — 1 aKaJIeMHUYeCKHM Jac .
paccYuTaHo OcHOBHOE cofiepaHue MPOrPaMMBbI AIEKTHBHOTO Kypca
U3Yy4YCHHE Y4eOHO-TeMaTHYECKUH TIaH
mpenMeTa, Kypea, B
TOM YHCIIE
No HazBanue paznenoB u TeM KonuuectBo yacos
TEMATHYECKOE
pacripeesieHue
4acoB | Bcero Teopus IIpakTuka
KOJIMYECTBO YacOB
A1 TIPOBCICHHS 10,11 xmacc
KOHTPOJIBHBIX,
J1a00PATOPHBIX
paTop ’ Tema 1 | BBoguble 3aHATHA. 2 1 1
MPAKTHYECKUAX
pabor. XUMHUYECKUHN SKCIEPUMEHT
1 1 poBkIe 1a00paTopuu
Tema 2 | BBenenue B OHOXUMHUIO 1 1
Tema 3 | XuMmuueckuii cocTaB 2 1 1
OpPTaHU3MOB U 00IIIee
nousaTue 00 0OMeHe BEIIECTB
Y DHEPTHH B )KUBOU PUPOJIE
Tema 4 | Benku . Pactiang u 6nocunres | 4 3 1
OEJIKOB .
Tema 5 | ®epmeHTHI 3 2 1
Tema 6 | ButamMuHbBI 1 HEKOTOpHIE 3 2 1
Jpyrue OHMOIOTUYEeCKH
aKTHUBHBIE COEIUHEHUS
Tema 7 | HykienHoBbIe KHCIOTHI ¥ UX | 2 1 1
o0OMeH
Tema 8 | YrieBomasl 1 ux oOMeH 2 1 1
Tema 9 | Jlunmae! U ux oOMeH 2 1 1
Tema Bbuonornueckoe okucieHue 1 1
10 u cuare3s AT
Tema I'opMOHBI 11 UX POJIH B 4 2 2
11 0oOMEHE BEIECTB
Tema B3anMocBs3b 1 perynsuus 2 1 1
12 oOMeHa BEIIECTB .
[TpobnemMbl OMOXHUMITYECKOM
DKOJIOTUH
Tema IIpoexTHas pabora 6 2 4
13
Hroro 34 19 15
Dopmbl Yautenb pactpeaenseT yJaanxcs B yIeOHyI0 TPYIITy IIOCTOSHHOTO COCTaBa .

OpraHU3aAINH




y4eOHOTO
nporiecca.
DopMBI TEKYILIETO
KOHTPOJISI 3HAHUH

KOHTpOJ'IB PE3yJIbTAaTOB O6y‘l€HI/I$I B COOTBCTCTBHHU C I[aHHOfI O6paSOBaT€J'IBHOI7[
nporpaMMoﬁ IMPOBOAUTCA B (1)OpM€ MUCBbMCHHBIX U SKCIICPUMCHTAJIbHBIX pa60T,
mpeanoaracTcAa rnmpoBcACHUC HpOMe)KyTO'-IHOfI U1 UTOrOBOM aTTeCTALUU .

yuammxcs IIpomexyTouHas arTecTanys MPOBOJUTCS B BUJE€ TECTUPOBAHMUS IO TEMaM Kypca,
(Texymmit NPUHUMAIOTCS OTYETHI 10 MPAKTHYECKUM padOTaM, CaMOCTOSITEIbHbBIE TBOPUECKHUE
KOHTPOJIb — paboThI, UTOTOBBIE YUEOHO-UCCIIEAOBATEIbCKHE IPOCKTHI . MIToroBoe 3ansTHe
TEKYIIHH, MPOXOJUT B BU/IC HAYYHO-TIPAKTHUECKON KOH(EPEHIINH WIN KPYTJIOTo CToJa, TIe
YEeTBEPTHOU U 3aCITyIIUBAIOTCA AOKJIa (bl yYaIUXCs 10 BEIOPaHHON TeMe MCCIeI0BaHus,
MIOJTyTOJTOBOM KOTOpbIe MOTYT OBITH IIpe/icTaBleHBI B (hopMe pedepaTa nin oT4ETa 11O
KOHTPOJIb, HCCIIe0BaTeNbCKON padoTe .

MIPOMEKYTOYHAs

aTTecTanus — UTOT
3a y4eOHBIH rof)

OrneHoyHbIe Ilonomapes B. E. Peanuzanus o0pa3oBaTeNbHBIX TPOTPaMM 10 XUMHUH U3 YaCTH
cpenctBa Paboueit | yueOHoro miana, GopMUpyeMOH y4acTHUKaMH 00pa30BaTeIbHBIX OTHOILICHHH, C
IIPOTrPaMMBI WCIIOJIb30BaHUEM 000PYIOBaHUs IETCKOT0 TexHonapka «LIkompHbIH

KBaHTOpHYM». Memoduueckoe nocobue. Mockea, 2021

2. JlnanupyeMble pe3yabTAThl

JIuunocmmuule pe3ynromamel:

OOyuaromuiicss TOTYYUT BO3MOXKHOCTD I (hOPMHUPOBAHUS CIEAYIOUINX TUYHOCTHBIX Y'Y /I
* OmpeeNieHre MOTUBAIIMU U3YUYeHHs YIeOHOTO MaTepuaa;
* OIEHMBAHUE YCBAaUBAEMOTO YyUeOHOTI0 MaTepuaia, UCXO/s U3 COLIMATbHBIX U JIMYHOCTHBIX IEHHOCTEH;
* TIOBBIIIEHHUE CBOET0 00Pa30BATEIILHOTO YPOBHS M YPOBHSI TOTOBHOCTH K U3YYEHHIO OCHOBHBIX
UCTOPUYECKHUX COOBITHI, CBA3aHHBIX C UCTOPUEH Pa3BUTH XUMHUHU U OOIIECTBA;
* 3HaHWE NMPABUJI MOBEJACHUS B UPE3BBIYANMHBIX CUTYAIIUSIX;
* OIEHUBAHUE COIMANBHON 3HAYMMOCTHU MPOdECcCHil, CBSI3aHHBIX C XUMUEH;
* BJIQJICHHE MMPaBHJIaMU 0€3011aCHOTO 0OpaIeH!sl ¢ XUMUIECKUMH BEIIECTBAMHU U 000PYI0BaAHHEM
* MPOSIBIICHUE SKOJOTUUECKOU KYIbTYPHI.
MeTtanpeameTHblie pe3yabTaThl:

PeryastuBabie. OOyJaromuiicst mogy4uT BO3MOKHOCTD JUIsl (POPMUPOBAHUS CIETYIOLINX PErYJISTUBHBIX
Yy I

1eJIenoaraHie, BKII04as MOCTAHOBKY HOBBIX LieJIel, peoOpa3oBaHre MPaKTHUECKOH 3a7auu B
MTO3HABATEJIHbHYIO, CAMOCTOSITEIbHBINA aHATIU3 YCIIOBUM TOCTHKEHUS 11EJTM Ha OCHOBE yU€Ta BBIICIIEHHBIX
YUUTEJIEM OPUEHTUPOB JEHCTBHS B HOBOM y4eOHOM MaTepuae; IUIaHHPOBAHUE MyTU JOCTHKEHUS LieJIel;

yCTaHaBJIMBAaHHUE LEJIEBbIX IPUOPUTETOB, BBIICTICHNE alTbTEPHATHBHBIX CIOCOOOB TOCTHKEHUS 1IETTU U
BbIOOp Hanbosee 3PPEKTUBHOTO CIOCO0a; YMEHHUE CAMOCTOSITEIbHO KOHTPOIMPOBATH CBOE BpeMS
YIIPaBIIATh UM; YMEHUE IPUHUMATh PEIICHUS B IPOOJIEMHON CUTYalluH; IOCTAHOBKA y4eOHOU 3a1auH,
COCTaBJICHHE IUIaHA U MTOCIIEI0BATEILHOCTH JEHCTBUI; OpraHu3aius pabodero Mecra npy BHIIOTHEHUN



XUMHUYCCKOI'O BKCHepI/IMeHTa; HpOFHO3I/IpOBaHI/IC pe3yJH>TaTa yCBOGHI/ISI, OILICHHUBAHUC YCBOGHHOFO
MaTepHasa, OIleHKa Ka4eCcTBa U YPOBHS YCBOCHHUS, KOPPEKIIHS B TUIAH M CIIOCO0 JCHCTBUS TPU
HEeO0OXOIUMOCTH.

ITo3naBatenbHbIC
OOyyaromuiics MOIyYUT BO3MOKHOCTB /ISl JOPMHUPOBAHUS CIICAYIOIINX MMO3HABATEIbHBIX Y Y /I

TIOMCK U BBIJCNICHHE WHPOPMAIIMY; aHAIIU3 YCIOBUI U TpeOOBaHUIl 3a1a4u, BBIOOD, COTIOCTABIICHHE U
o0ocHOBaHUeE crioco0a perieHus 3aa4r; BeIOOp Hanbosee 3PGEeKTUBHBIX CIIOCOOOB PEIICHUS 3a/1a4u B
3aBHCUMOCTH OT KOHKPETHBIX YCIIOBHIl; BBIABIKEHHE U 000CHOBaHUE TUTIOTE3bI, BEIOOP criocoba eé
MIPOBEPKH; CAMOCTOSATEIBHOE CO3/IaHUE alITOPUTMA JESITSILHOCTH MPH PEIICHHH MTPOOJIEM TBOPUYECKOTO U
MOMCKOBOTO XapaKTepa; YMEHHS XapaKTepU30BaTh BEIIECTBA 110 COCTAaBY, CTPOCHHUIO U CBOHCTBAM;
OIMCBHIBAHUE CBOMCTB TBEPIBIX, HKHUJIKHX, Fa3000pa3HBIX BEIECTB, BBIICICHUE X CYIIECTBCHHBIX
MPU3HAKOB; U300paKEHHE COCTaBa MPOCTEHIUX BEIIECTB C MOMOIIBI XUMHUECKUX (POPMYIT U CYIITHOCTH
XUMHYECKHX PEAKIUi C MOMOIIBI0 XMMHYSCKUX YPAaBHEHUH; IIPOBEICHHE HAOIIOACHUHN 1 OTIMCaHUE
MIPU3HAKOB U YCIOBHI TCUCHUS XUMHUUECKUX PEAKIIHIA, BBIMTOJIHEHHE XMMUYECKOTO SKCIIEPUMEHTA, BHIBOIBI
Ha OCHOBE aHaJIM3a HaOJIOICHUI 32 SIKCIICPUMEHTOM, PEUICHUE 33/1a4, OJyYCHUE XUMUIECKOM
WHGOPMAIIMU U3 PA3ITUYHBIX KICTOUHUKOB; YMCHHUE OPTaHU30BBIBAThH HCCIICJIOBAHUE C IENIBbIO TPOBEPKH
THIIOTE3; YMCHHUE JIeaTh YMO3aKIIIOUCHHS (MHIYKTUBHOE U TI0 aHAJIOTHH) ¥ BBIBOJIbI, YMEHUE OObEKTUBHO
OLICHUBATh WH(POPMAIIHIO O BEIIECTBAX M XMMHUYECKHX POIIeccaxX, KPUTUISCKH OTHOCHTBHCS K
NICEBIOHAYYHOU MH(POPMAIIUH.

KomMyHUKaTHBHBIE
OOyuaromuiics MOIyYUT BO3MOKHOCTB JJIs1 POPMHUPOBAHUS CIEAYIOIUX KOMMYHUKATUBHBIX Y'Y [I:

MIOJIHOE U TOYHOE BBIPAKEHUE CBOUX MBICJIEH B COOTBETCTBUU C 33Ja4aMU U YCIIOBUSIMU KOMMYHUKAIINH;
a/IeKBaTHOE UCIOJIb30BaHUE PEUEBBIX CPEICTB JUISl IUCKYCCUM U apTyMEHTAlluU CBOEH MO3ULIUN, YMEHUE
MIPENICTaBIATh KOHKPETHOE COZIepKaHKME C COOOIIEHNEM €ro B MMCbMEHHOM U YCTHOM (opMe, OIpesieiieHHe
Croco00B B3aMMOJEHCTBUSI, COTPYIHUYECTBO B IOUCKE U cOOpe MHPOPMAIINH; ONPeIeTIeHHE CITIOCOO0B
B3alMOJICICTBUS, COTPYIHUYECTBO B OUCKE U cOOpe MHPOPMAIUH, yIacTHE B IUajore, JIaHUPOBAaHUE
001X cnoco6oB paboThl, IPOSBICHUE YBAXKUTEILHOTO OTHOLIEHHS K IPYTUM 00y4aeMbIM; ONHCaHue
COJIEp>KaHUsl BHIMOIHIEMbIX IEHCTBUH C LI€TbI0 OPUEHTUPOBKH NMPEAMETHO- MPAKTUYECKON e TEIbHOCTH;
YMEHHUSI YUUTHIBATh pPa3Hble MHEHUS U CTPEMUTHCS K KOOPAUHAIIMH Pa3INYHBIX MO3UIUHA B COTPYIHUYECTBE;
dbopMynupoBaTh COOCTBEHHOE MHEHUE U MO3UIINI0, apITYMEHTUPOBATh U KOOPAUHUPOBATH €€ C MO3ULIUIMU
NapTHEPOB B COTPYIHUYECTBE MIPH BHIPAOOTKE OOIIETO pEeIIeHHs] B COBMECTHON AESITENbHOCTH;
OCYILIECTBIISITh B3AaUMHBIM KOHTPOJIb M OKa3bIBaTh B COTPYJHNYECTBE HEOOXOUMYIO B3aMOIIOMOIIIb;
IJIAHUPOBATh 00IIIKE CIIOCOOBI padOThI; OCYHIECTBIIATH KOHTPOJIb, KOPPEKIIHIO, OLIEHKY JeicTBUI mapTHEpa,
yMeTb yOeX/1aTh; UCIOJIb30BATh aJeKBATHBIE S3BIKOBBIE CPEICTBA I OTOOPAa)KEHUSI CBOMX UYBCTB, MBICIIEH,
MOTHBOB U MTOTPEeOHOCTEN; 0TOOpakaTh B peuu (omucaHue, 00BICHEHUE) COIepKAHUE COBEPIIAEMBIX
NecTBHi Kak B (hopMe IPOMKOM COIMAIM3UPOBAHHON peun, Tak U B GopMe BHYTPEHHEN peun; pa3BUBaTh
KOMMYHUKATHUBHYIO KOMIETEHTHOCTh, UCTIONIb3YsI CPEICTBA YCTHOM U MUCbMEHHOM KOMMYHHUKAIIUU TpU
pabote ¢ TekcTaMH yu4eOHUKA U TOTIOJIHUTENIbHON JIUTEPATypOl, CIPaBOYHBIMH TAaOJIULAMHU, IPOSIBIISATh
TOTOBHOCTb K YBaKCHHIO HHOW TOYKH 3pEHUS IPU 0OCYKJICHUH PE3Y/IbTaTOB BHINOJIHEHHON paOOTHI.

IIpenmeTHbIe pe3yJIbTaThI

OOyuaromuiicss HAyYUTCA: MIPUMEHSITH OCHOBHBIE METO/IbI TO3HAHUS: HAOII0/IeHNE, U3MEPEHUE,
AKCIIEPUMEHT; XapaKTepHU30BaTh TEPMUHBI U MOHATHS, OOBICHITH B3aUMOCBSI3b MEX/1y HUMU;



00OCHOBBIBATh CUCTEMY B3TJISII0B HA )KUBYIO IIPUPOJTY, IPUMEHSSI OMOJIOTHUECKUE TEOPUH, YUCHHSI, 3aKOHBI,
3aKOHOMEPHOCTH, IOHUMATh I'PAHUIIBI HX IPUMEHUMOCTH; KJIaCCU(PUIIMPOBATH OCHOBHBIE OMOJIIOTHYECKHE
MaKpOMOJIEKYJIbl; OMUCHIBATh (PYHKIMH OSIKOB, HYKJIEMHOBBIX KHCJIOT, YIJIEBOAOB H JIUIIH/IOB;
YCTaHaBIIMBATh CBA3b CTPOCHUS U (PYHKIUH OCHOBHBIX OMOJIOTHYECKUX MAKPOMOJIEKYII, HX POJIb B
nporeccax KJICTOYHOTO MeTabon3Ma; OOBSICHITh 3HAYCHNE MUKPO-, MAKpO- U YJIbTPAMUKPOIJIEMEHTOB B
KJIETKE; IOHUMATh CYIIIHOCTh OMOCHHTE3a OeIKOoB, MexaHu3Ma JeicTBus pepmentoB, bnocunreza JJHK u
PHK, pacniana 6enkoB, OnocuHTe3a 1 OOMEHA YTICBOIOB, OMOCHHTE3a U 0OMEHA JIUIHI0B, OMOJIOTHIECKOTO
okucieHus u cunre3a AT®, mexanus3ma AeMCTBUS CTEPOUIHBIX TOPMOHOB; PEIIATh 3a7a4l Ha ONpe/iesiCHre
nocnenoBarensbHocTy Hykieotu0B JJHK nu uPHK (MPHK), antukononos TPHK, nocnenoBarensHOCTH
aMUHOKHCIIOT B MOJIEKYJle OelKa, IPUMEHSS 3HaHUS O peaKLUsX MaTPUYHOIO CUHTE3a, TEHETUUYECKOM KOJIE,
MPUHIUIIE KOMIUIEMEHTAPHOCTH; JIeJIaTh BBIBOJIBI 00 N3MEHEHHX, KOTOPBIE IPOU30UIYT B MPOLIECCAX
MaTPUYHOTO CHHTE3a B CIIy4ae U3MEHEHUs mociieaoBarenbHocTH Hykieotu0B JJHK; o60ocHOBBIBATH
B3aMMOCBSI3b IIACTUYECKOTO M SHEPTeTUIECKOT0 OOMEHOB; CPABHUBATH MPOIIECCHI TUTACTUIECKOTO U
SHEPreTUYECKOro 0OMEHOB, MPOUCXOIAUINX B KJIETKAX JKUBBIX OPTaHU3MOB; XapaKTepU30BaTh METOIbI
OMOXMMHUYECKUX MCCIIEIOBAHU; IPOBOAUTH yIeOHO-UCCIEIOBATEIBCKYIO AEATEIBHOCTD: BBIIBUTATh
THIIOTE3Hl, IJIAHUPOBATH PabOTY, OTOMPAThH U MPEOOPa30BBIBATH HEOOXOIUMYIO HH(POPMALIUIO, TIPOBOAUTH
9KCIIEPUMEHTBI, HHTEPIPETUPOBATH PE3YJIBTATHI, I€JIaTh BBIBO/IbI HA OCHOBE IIOJIyY€HHBIX PE3YyJIbTaTOB;

O6yanOIHHﬁCH MOJIYYUT BO3MOKHOCTb HAYUUTBHCA: BBIABUI'ATH U IIPOBEPATH SKCIICPUMCEHTAJIBHO T'HIIOTE3bI O
XMMHUYECKHMX CBOMCTBAX BEIIECTB HAa OCHOBE MX COCTaBa U CTPOCHHUA, UX CIIOCOOHOCTH BCTYIIATh B
XUMHYECCKUC PCAKIIUHN, O XapaKTEPEC U NMPOAYKTAX PA3JINIHBIX XUMHUYCCKUX peaKHHﬁ; XapaKTCpHU30BaTb
BCIICCTBA 10 COCTaBy, CTPOCHUIO U CBOﬁCTBaM, YCTaHAaBJIMBATh ITPUINHHO-CIICACTBCHHBIC CBA3U MCIKAY
AAHHBIMHU XaPAKTCPUCTUKAMU BCIICCTBA; BBIABUI'ATh U IIPOBCPATH SKCIICPUMCHTAJILHO 'MIIOTE3bI O
pe3yiibTaTax BO3JICHCTBUSA Pa3JINIHBIX (I)aKTOpOB Ha UBMCHCHHUEC CKOPOCTH XUMHYECKOU pPCaKknunu;
HCIIOJIB30BaTh HpI/I06p6TéHHLIe KJIIFOYCBBIC KOMIICTCHLIMU IIPU BBIITOJIHCHUHW IIPOCKTOB U yqe6Ho-
HCCIICAO0BATCIIbCKUX 3a/la4d 11O U3YYCHHUIO CBOﬁCTB, CII0CO00B IMMOJIYUYCHUS U PACIIO3HABAHUHN BCHICCTB;
00BEKTUBHO OLICHUBATb I/IHq)OpMaI_II/IIO 0 BCHIECTBAX U XUMUYCCKHUX IPOLLCCCAX; OCO3HABATH 3HAYCHHUC
TCOPCTUUCCKUX 3HAHMUH 110 XUMHUH IS HpaKTquCKOﬁ ACATCIIBHOCTH YCJIOBCKA, CO3JaBaTb MOACIIN N CXCMbI
I PCIICHU A y"le6HBIX M IO3HABATCJIIbHBIX 3a/la4,; IOHUMAaTb HeO6XO,Z[I/IMOCTL CO6J'IIOI[CHI/I$I HpeHHHCaHHﬁ,
npeajaracMbiX B HHCTPYKIUAX IO UCIIOJIB30BAHUIO JICKAPCTB U IP.

3.Coaepxkanye v4eQHOIr0 NpeaMera, Kypca

Coaep:xanue nporpaMmmal

Tema 1. Xumuueckuii 3kcnepumenm u yugposvie 1adbopamopuu

Hudposeie qarunku. O6mue xapakrepuctuku. Ousndeckue 3(hPeKThI, UCTIOTB3YEMbIE B pa0OTE TaTYUKOB.
Tema 2. Beeoenue ¢ ouoxumuio

buoxumust — Hayka 0 KaueCTBEHHOM COCTaBe, KOJTMYECTBEHHOM COJIEP’KaHUH U MPEe0Opa30BaHUAX B
MPOIIeCCe KU3HEACATENHPHOCTH COSUHEHNN, 00pa3yIONUX XUBYIO MaTepuro. Mictopus pa3BUTHS
onoxumun. Posib 0TE€UECTBEHHBIX YUEHBIX B PA3BUTHU OMOXUMHH. B3anMoCBsI3b OMOXUMUH C
MOJIEKYJISIPHOM Onosorueit, 0Mopu3nKoil 1 OMoopraHnyecKor XuMuen. 3HaueHrue OMOXUMUH JUTSl Pa3BUTHS
OMOJIOTUH, METUIIMHBI, OMOTEXHOJIOTHH, CEIbCKOTO XO35HCTBA, TCHETUKH U SKOJIOTHH. MeTO b
OMOXMMHMYECKHX MCCIICIOBAaHUN U UX XapaKTepucTuka. Mcrnoip3oBaHne COBPEMEHHBIX CKOPOCTHBIX U
ABTOMATU3MPOBAHHBIX (PU3UKO XMMUYECKUX METOJIOB aHAIM3a JIJIsl OMOXUMHUYECKHX 1esield. bruoxumuueckne
METO]Ibl MOHUTOPHHTA OKPY>KAIOILIEH CPEeIbl.

Tema 3. Xumuueckuii cocmag opzanu3mos u oouiee nonamue 06 odmene euiecme u IHEPUL 8 HCUoil
npupooe

[TonsiTre o rIaBHBIX OMOT€HHBIX AEeMEHTax. MaKkpo- U MUKPO3JIEMEHTHI. 3aKOHOMEPHOCTH
pacnpocTpaHeHHs 3JIEMEHTOB B *uBOi npupoze. [loTpedHoCTh OpraHu3MOB B XUMUYECKUX JIEMEHTaX.
buoreoxumuueckuii KpyroBopoT BEUIECTB B IPUPOLE — OCHOBA COXpaHEHHs paBHOBECHUS Ouocdepsbl.
Macmtabbl 0OMeHa BEIIECTB B )XKUBOM mpupoe. [lmacTuyeckue u SHEPreTUUECKUE BEIISCTRA.



buonornyecky akTUBHBIE COEMHEHMS], UX POJIb B XKU3HU YEJIOBEKA, )KUBOTHBIX U pacTeHuil. [lonsaTue o
MECTUINAAX U UX BUIAX.

Tema 4. beaku. Pacnao u 6uocunmes denkog

Posb 6e1KxoB B mocTpoeHHH U (PYHKIIMOHUPOBAHUH KUBBIX cucTeM. [IoHATHE O MpOTeOMe U MPOTEOMUKE.
AMUHOKHCIIOTHBIN cocTaB 0enkoB. [IoHATHE O MPOTEMHOTEHHBIX aMUHOKHCI0TaX. Criocob cBs3H
aAMHHOKUCIIOT B OenkoBoi MoJsekyie. [lentuapl. [Ipupoaasie mentuabl (rIyTaTHOH, Ba3OIPECCHH,
SHKe(AIUHBL, SHAOPPHUHBI U Jp.), UX (HU3HOIOTHIECKOE 3HAUCHHE U HCIIOIb30BaHUE B KAUECTBE
MEAULMHCKUX NpenapaToB. XUMUUYECKUN CUHTE3 NENTHI0B 3aJJaHHOTO CTPOEHUS U BO3MOYKHOCTH UX
npuMeHeHus. CTpykTypa 6eaKoBbIX MoJieky. [lepBuunast ctpykTypa 6enkoB. [IpuHIUIBL 1 METOIBI
OIIpeJIeJICHUs IEPBUYHOM CTPYKTYpHI Oenka. BropuuHast 1 HaiBTOpUYHAs CTPYKTYpsI O6enkoB. [Tonarue 06
a- 1 B-koHdopmanusx nonunentuaHou nenu (padotsl JI.[Tonmmara). [Tapamerpsl o-crimpanu
NOJMUNEeNnTUAHON nenu. CBsA3b NEPBUYHON M BTOPUYHOM CTPYKTYp OenkoBoi Mosekynbl. Knaccudukanus
OEJIKOB I10 3JI€MEHTaM BTOPUYHOM CTPYKTYphl. JIOMEHHBIN MPUHLIUT CTPYKTYPHOI OpraHu3anuu OEIKoB.
[ToHsATHE O CTPYKTYPHBIX U (PYHKIMOHATBHBIX JOMEHAX (HA MPUMEpPe HIMMYHOTJIO0YJINHOB U KaTAIMTHYECKU
aKTUBHBIX O€NKOB). TpeTudHas cTpykTypa 0enkoB. TUIIBI CBsI3€l, 00eCTIeUNBAIOIINX MTOIEPKAHIE
TPETUYHOM CTPYKTYpHhl. JIMHAMMUUHOCTD TPETUUHOM CTPYKTYpHhI 6esikoB. CamoopraHu3anus TpETUIHON
CTPYKTYpPbI OEJIKOBOI MOJIEKYJIBI M pOJIb clieU(UUYECKUX OENKOB-IIaIIEPOHOB B 3TOM MPOIIECCE.
[Ipenckazanue MpOCTPAHCTBEHHOTO CTPOCHUS OEIKOB UCXOMAS U3 UX MEPBUYHON CTPYKTYpHl. YeTBepTHUHAS
CTpyKTypa 6enkoB. KOHKpeTHBIE TprMephl YeTBEPTUYHOM CTPYKTYPBI OSITKOB (TeMOTIIO0MH, JTaKTaT-
JeTUIpOreHasa, katanasa u ap.). Homenknarypa u knaccudukanus 6enxoB. OyHKIIMOHATbHAS
Kiaccuukanus OEIKOB U XapaKTEPUCTUKA OTJCIBHBIX TPYIIIL: CTPYKTYPHBIX, COKPATUTEIBHBIX, 3alIUTHBIX,
TOKCUYECKHUX, PELIEITOPHBIX U PETYIATOPHBIX. benku (MeTamIoTHOHEUHBL, TEMOITIOONH U Jp.).

Pacman 6enkoB. @epMeHTHI, OCYIIECTBISIIOIINE pacial 6enkoB. [IpoTeacoMbl — KOMIUIEKCHI
MPOTEONUTHYECKUX (hepMeHTOB. MakopHbIe O€TIKH KPOBH KaK HCTOYHUKHA OMOJIOTUYECKH aKTUBHBIX
nentuaoB. Metabonn3m aMuHOKKCIOT. KoHEUHbIe POTyKTHI paciiaja OelIKoB U IMyTH CBS3bIBAHUSI aMMHUaKa
B opranusMme. [Iytu HoBooOpa3oBaHMsI aMUHOKHUCIOT. [lepBUYHbIE U BTOPUYHBIE aMUHOKHCIIOTHI.
3amMeHUMBbIE 1 HE3aMEHUMbIE aMUHOKHCIIOTHL. brnocuaTe3 6enkoB. MaTpuuHas cxema OMOCHHTE3a OCJIKOB.
AxTuBHUpoBaHue aMUHOKHUCIIOT (cuHTe3 amuHoanmi-TPHK). Ctpoenune pubocom. Coctas
MIPOKAPUOTHUECKUX U dyKapuoTHUecKuX pubdocom. [Tomupudocompl. DTamnbl TpaHCISIUN (MHUIIAALINS,
AJIOHTAlMsS, TEPMUHALIKA) U UX peryisius. Kox 6enkoBoro cunTe3a. OCOOEHHOCTH N€éHETHUECKOTro Koaa
MHUTOXOHJIPUH U XJIOPOILJIACTOB.

Jlabopamopmuwtit pabomut

1.0npenenenue cpeabl pAacTBOPOB AMHHOKHCJIOT.

2.0mnpenesieHne U303JeKTPUYECKON TOUKH KeJTaTHHBI.

3.0mnpenesienne TeMIepaTypbl MJIABJIeHUS AMUHOKHCJIOT.

4.BinsiHue TeMIIEePaTypPbl HA CBOMCTBA 0€JIKOB.

S5.Bimsinne usmenenusi pH Ha cBoiicTBa 0e/1KOB.

6.11BeTHBIEC peakun HA OeJIKH.

Tema 5. @epmenmot

Pa3nooOpa3ue katanuTHuecKy akTUBHBIX MOJIeKyl. Katanutuiecku akTUBHBIE O€NKU (IH3UMBI),
Karanutuiecku aktuBHbIe PHK (prOo3uMBl), KaTaIMTHYECKN aKTHBHBIE aHTUTEIa
(a63umbr).KaTamurraeckas hyHkius 0eakoB. Paznuans B cBoCTBaX (epMEHTOB M KaTaIN3aTOPOB HHOU
npupoabl. CnenupuvHocTs aerctBus pepmeHToB. Ponb oTedectBeHHbIX yuénbix (M.I1.11aBnos,
A.E.bpaynireitn, B.A.DHrensrapar u ip.) B pa3BuTuu 3H3uMosioruu. [lonsrtue o cydctpaTHOM U
AJIJIOCTEPUUECKOM IIEHTpaxX B MoJsiekyse pepmMeHTOB. DepMEHTh MOHOMEpHI (TPUIICHH, JIU30LIUM) U
MYJBTUMEDHI (TIIyTaTHOH-peaykTasa). [lonarue o kodpepmentax. KodepmeHTh — nepeHoCUNKU BOAOpOa U
anexktporoB (HAJl, HAI®, ®AJL), u atromubix rpymnm (AT, kohepment-A, HID-caxapa).
MHoxecTBeHHBIE (OpMBI (PEPMEHTOB U UX (PYHKITMOHAIbHOE 3HaUYCHHE. 30(hepMeHTHI
JAKTaTACTUAPOTeHa3bl. 3HAUEHHE UCCIIEOBAHN MHOKECTBEHHBIX (POPM (PepMEHTOB JJIs1 MEIULIUHBI,
TCHETUKH, CEJIEKIIMM 1 MOHUTOPUHTA OKPYKAIOIIeH cpeasl. Mexanus3m aercTBus pepMeHToB. DepmMeHT-
cyocTparHbie KoMIuiekchl. KoHcTanTa qucconuaruu pepmeHT-cyoctparHoro komiuiekca (KS) n koHcranTta
Muxasnuca (KM).AKTUBAaTOpBI U MHTHOUTOPHI epMEHTOB. BiusiHre KCEHOOMOTHKOB Ha aKTUBHOCTh
dbepmenToB .Homenknatypa u knaccudpuxaius Gpepmenton Ilpunnumne! knaccudukanuu GepMeHTOB.



[TpoMBIIITICHHOE MTOTyYeHHE U MPAKTHUECKOE UCTIONb30BaHne PepMEeHTOB. [lepCcreKTUBbI MPaKTHUECKOTO
MCTOJIb30BaHUs pUOO3MMOB M a03UMOB 111 60PHOBI ¢ 3a00JIEBaHUSIMH YEJIOBEKA.

Jlabopamopuuiit pabomut

1. Tepmos1adWIbHOCTH ePMEHTOB.

2.BiiusiHMe aKTHBATOPOB U MHTUOMTOPOB Ha padoTy (pepMeHTOB.

Tema 6. Bumamunul u nekomopbuie opyzue 06u0102u4ecKu AKMUGHvle COCOUHEHUA

HcTopust OTKpbITHS BUTAMUHOB. POJIb BUTAMUHOB B IUTAHUU YEJIOBEKA U )KUBOTHBIX. ABUTAMUHO3BI,
TMIIOBUTAMUHO3BI, THIIEPBUTAMHHO3bl. COOTHOILIICHHE BUTAMUHOB M KOepMeHTOB. Butamepus.
’KupopactBopumsble BuTaMuHbl. ButamMun A u ero yuactue B 3pureiabHoM akte. Butamunsel D, Ku E n nx
poJib B oOMeHe BemecTB. BogopactBopumsbie Butamunbl. Butamunsl B1,B2, BS, B6, B12, ux 3nauenue B
obmene BemecTB. Butamun C (ackopOuHOBas kuciora). PazHooOpa3ue OMOIOrHuecKr aKTHUBHBIX
COCIMHEHUI: aHTUBUTAMUHBI, aHTUOMOTUKH, PUTOHIIMIBI, TePOUIIHIBL, 1€(DOIMAHTHI, POCTOBHIC BELIECTBA
(BakHEHIINE MPEICTABUTENN U MEXaHU3MBI JCHCTBUSA).

Jlabopamopuvie pabomot

1.KayecTBeHHasi peakuysi HA BATAMHMH A.

2.KoaunvecTBeHHOe onpeaeieHne BuTamuua P B uae.

Tema 7. Hykneunogwvie Kuciomol u ux 00MeH

HcTopust OTKpBITHS U U3Y4YEHUS HYKJIEUHOBBIX KUCIIOT, UX XUMHUYECKHM cocTaB. XapaKTepUCTHKA
IIyPUHOBBIX U MUPUMHUAUHOBBIX OCHOBAHUM, BXOJSIIMX B COCTaB HYKJIEMHOBBIX KMCIIOT. JIBa THUMa
HYKJIEMHOBBIX KUCJOT: Ae30okcupubonykienHonas kuciora (IHK) u pubonyknennosas kuciora
(PHK).Paznuuusa mexny JIHK n PHK 1o coctaBy riiaBHbIX a30TUCTBIX OCHOBaHHI, IEHTO3aM,
MOJIEKYJISIPHOW Macce, JIokanu3aun B kieTke u pynkuusaM. Ctpykrypa u pyakmun JTHK . Coxepxanue
JIHK B opranusme u jokanu3anus €€ B KJIeTKe (SApo, MUTOXOHIPUH, XJIOpoIIacTa, sucoMsl ). Pazmep u
dopmsr mosnexyn JJHK. Kombuesas popma IHK HekoTOpHIX (haroB, MUTOXOHIPHUNA U XJIOPOILIACTOB.
[epBuunas crpykrypa JJHK. Ycnexu u nepcrekTuBbl B pacnpoBKe CTPYKTYPbI TEHOMOB
MHUKPOOPTraHU3MOB, PACTEHUN U )KUBOTHBIX. [IpoekT «I'enom uenoBeka». Bropuunas ctpykrypa JJHK
(monens JIx.Yorcona u @.Kpuka). KommiemeHTapHOCTh a30TUCTHIX OCHOBAHUM U €€ 3HAUCHHE IS
BOCIPOU3BEJIEHUS CTPYKTYpbl reHoMOoB. Tpernunas crpykrypa JJHK. Ceepxcnupanuzanus JJTHK.
N30b1TouHOCTE M KOMIakTHOCTH MoJiekyn JIHK. Ctpoenue xpomaruna. Myraruu B JIHK u ¢akropsl, nx
BbI3bIBaroMe. Penapanus crpykrypsl JJHK u e€ 3Hauenue piia coxpanenus BuaoB. HacnencrseHHsle
3aboneBanus. PHK, nx xknaccuduxanus (TPHK, pPHK, MPHK, masPHK, TMPHK, BupycHsie
PHK).CpaBuurenbHas xapaktepuctuka BuoB PHK no ux crpykrype u ¢pyHkiusm. Mexanusm 6uocuHresa
(permukarun) JJHK. ®epmentst (PHK-nmonumepasa, JIHK-nmonmumepasa, JJHK-nmurasa) u 6enxoBsie ¢ak-
TOpbI, yuacTByromue B peruinkanuu JJHK. Pennukannonnas Bunka u stansl 6nocunrtesa JIHK.
OcobeHHocT peruKanuu y npo- u aykapuot. buocunrte3 PHK (Tpanckpunuus) u e€ perynsuusy npo- u
sykapuoT. [lonsitue o Tpanckpunrtonax u oneponax .Co3pesanue (mpoueccunr) PHK. Crnaticunr u ero
Bubl. Ayroctutaiicuar. «Pemaktupoanue» PHK. O6parnas Tpanckpumnus u e€ 3HadeHUe s
CYIIECTBOBaHUs BUPYCOB (Ha MpUMepe BUpyca UMMYHOie(hUlInTa YeJI0BeKa U BUPYCOB TpUIITA) U
BHYTPUT€HOMHBIX iepecTpoek. [IoHsITHE 0 MOJBUKHBIX T€HETHYECKUX AIEMEHTaX U UX 3HAUEHUHU IS
sBoIIOLIMM reHOMOB [loHsITHE 0 reHeTHYecKoi NHXXeHepuu. [IpuHIUIBL U CTpaTeruu MOJIEKYIISIPHOTO
KJIIOHUPOBaHUS. JJoCTH)KEHUS U TEPCIEKTUBBI MOJIEKYIIPHONH OMOTEXHOIOTHH.

Jlabopamopnusie pabomut

1.Bbie/ieHre HYKJIEONPOTEHHOB U3 1P OKAKEH.

Tema 8. Yeneeoowt u ux oomen

Knaccudukanus yrinesonos. [IpocTeie yrieBoapl (MOHOCaXapH/bl) U UX NMpeAcTaBUTENN(pruO03a, TIII0K03a,
bpykTo3a, ranaktosa).CioxHbie yraeBoasl. Jucaxapuasl (caxaposa, 1akTo3a, MaibTo3a).[lonrcaxapumsl,
UX CTPYKTypa U MPEACTaBUTENH (TIIMKOTeH, KpaxMall, KiieT4aTka, XUuTHH).DyHKINH YTIeBOI0B
(9HepreTHyeckas, MeTaboIMuecKasi, pellenTopHas U Ap.).] TMKONPOTENHBI KaK 1eTepMUHAHTHI FPYII KPOBU.
Oo6wmen yrieBonoB. [1ytu pacnaga monucaxapunos. Perynsnus ¢pocdoponnsa mpu ydacTuu ropMoHOB, G-
oenkoB, TAM® u npotennkuHa3. OOMEH TIII0K030-6-pocdaTa (IMXOTOMUUECKHUI M allOTOMUYECKHAMA
ytr ). OOMEH MUPOBUHOTPATHOM KUCTOTHL. [ ukonu3. CrimpToBoe OposkeHue. JleiicTBre sTaHONIa Ha
opranu3sM uenoBeka. [lonnpepMeHTHBIN KOMITIEKC OKUCIUTENBHOTO JeKapOOKCUIMPOBAHUS
MUPOBUHOIPAJAHOM KHCIOTHL. LMK TpUKapOOHOBBIX U TUKapOOHOBBIX KUCIIOT, €r0 3HAYCHHE B OOMEHE



BEIIECTB M oOecrieueHNH oprann3Ma saeprueii .buocunres yrieBonos. [loHsTHE 0 IEpBUYHOM OHOCHHTE3E
yrieBooB. ['mokoneorenes. buocuHTe3 0JIMro- ¥ MOJIMCAXapyuI0B.

Jlabopamopnwie pabomot

1.IlBeTHBIE peakUM HA KpaxMaJl.

2.KauyecTBeHHbIE PEaKIMI0 HA MOHO- M 1M CAXapPH/BbI.

Tema 9. Tunuowvt u ux oomen

OOm1ast xapakTepucTHKa U Kiaccupukanus munuaoB. CTpykrypa v GyHKIMY JTUNUAOB .Pob TUIHIOB B
nocTpoeHnH ouonorndecknx Mmemopan .Ctpykrypa u pyHKIuu aunonporenHoB. O6mMeH xupoB. Pacnan
KHUPOB U [B-OKUCICHHE BBICIINX YKUPHBIX KHCIIOT. | IMOKCUIIEBBIN IIUKII U €T0 POJIb BO B3aUMOCBS3H 0OMeHa
JUIHIOB U YIIeBOA0B. MexaHn3M OMOCHHTE3a BBICIINX KUPHBIX KUCIOT. BHOCHHTE3 TPUTIUIIEPHIOB.
Hapymenus B oOmene xupoB. OkupeHue 1 ero npuduHbl. Bocku, ux crpoeHue, GyHKIUU U MIPEICTABUTEIN
(criepmariet, muenunbli Bock).Crepuabl. CTepoiibl (XonecTepod, sprocrepoit u 1p.).CTpykrypa u GyHKIun
CTEpPOUIOB (X0JIeBasi KUCIOTa, CTEPOHIHBIE TOPMOHBI). Docdonunusl. buonoruueckas poib
dochommmunoB. DocHoUHO3UTHIB KAK UCTOYHUKH BTOPUYHBIX TTOCPEIHUKOB TOPMOHOB.

Jlabopamopuvie pabomot

1.0npenesnenue Temnepatypsl IUIaBJICHUS U 3aTBep/ieBAHNS KM POB.

2.9MyJbIrMpOBaHHE JKUPOB.

Tema 10. bBuonozuueckoe oxucnenue u cunmes AT®

HcTopus nzyuenus npoueccoB ouosorudyeckoro okucienus: pabotsl A.H.baxa, B.W.ITannaauna,
O.Bap6ypra, B.A.Durensrapara. PasnooOpaszue pepmeHTOB Onosiornueckoro okuciaeHust. Cuctemsl
MHUKpPOCOMAaJIbHOIO OKucieHus B kiietke L{utoxpom P-450 u ero ponb B 1eTOKCHKAMU KCEHOOMOTHKOB.
CymnepokcuanucmyTasa, KaTajiaza i UX pojib B 3aIlIUTe OpraHu3Ma OT aKTUBHBIX (OPM KHCIOPOAA.
Comnpsixenue okucienus ¢ pocpopunupoBanuem .CyocTpaTaoe GpochopunmpoBanue u pochoprinpoBanue
Ha YPOBHE AJICKTPOHHO-TPAHCIIOPTHOH menu. [ToHsTHe 0 conpsiraromeii MeMOpaHe MUTOXOHAPUI
.Ctpoenue nnporonHoit AT®a3bl U BeposITHbIE MeXaHU3MbI cuHTe3a ATO.

Tema 11. I'opmonsl u ux pov 6 0dmeHe geuyecme

Knaccugukanus ropmonoB. CtepouiHble TOPMOHBI: KOPTHKOCTEPOH, TECTOCTEPOH, 3CTPAJANOI, IKIU30H.
MexaHu3M IeCTBHS CTEPOUAHBIX TOPMOHOB. [lenTuaHbIe TOPMOHBI. XapaKTEPUCTHUKA UHCYJIMHA, TOPMOHA
pocTa, TUpEOTPONHHA, TACTPUHA, Ba3olpeccuHa. MexaHu3M J1eCTBUS MENTUAHBIX TOPMOHOB (Ha puMepe
rIIoKareHa u uHeynuna). CaxapHslil Juader u ero Buabl. [Ipoune ropMoHsI (aipeHalH, ayKCHH,
ru00epesuIMHbI, IUTOKUHUHBIL, IPOCTarJIaHANHBI), UX CTPYKTYpa U MEXaHU3M JeUCTBUA. PUIN3nHr-QakTopsl
ropmMoHoB. Heiiporopmons! (3H10pduHbI 1 3HKepainHbl). [IpiMeHeHre TOPMOHOB B MEIULIMHE U CETbCKOM
XO35HCTBE.

Jlabopamopuvie pabomot

1.KayecTBeHHbIe peaKIIMU HA UHCYJIMH.

2.Peakums apeHATHHA C XJIOPHBIM KeJ1e30M.

3.Peaknus aJpeHaJIuHA ¢ HOAOM.

Tema 12. B3aumoceaszv u pezynayusn oomena eeuwgecme. Ilpoodnemur 6uoxumuueckoii Iko102uu

OO61ue npeacTaBieHns 0 B3aUMOCBI3U 0OMeHa BellecTB B KieTke. [loHsTre o kiroueBbIX MeTaboIuTax
(mupoBUHOTpaIHAS KHUCIOTa, KOPepMeHT-A U 1p.). B3anMocBs3b 6eIKOBOr0 U HYKJIEHHOBOTO 0OMEHa,
3HaYEHHUE PEryJATOPHBIX OenKkoB. B3auMocBs3b yriieBogHOro u 6e1koBoro oomena. Poib nupoBuHOrpaHOi
KHCIoTHI ¥ ukiIa Kpebca B 310l B3auMocBs3U. B3anMocBsa3b 0OMeHa yriieBOJ0B U JUIHIOB; POJIb
alETUIIKOAH3UMAa-A B 3TOM TIpoIlecce. Y POBHU PETYIIANNH OOMEHa BEIIECTB: KICTOYHBIN, OPTaHU3MEHHBIN 1
MOMYJSIIMOHHBIA. TpaHCKpUNIIIMOHHBIN (OTIEPOHHBIN) ypoBeHb perynsauuu .OCHOBHbIE MEXaHU3MbI
perynsuny oOMeHa BellecTB B KieTke. OpraHu3MeHHbIN ypoBeHb perynsuuu ['opMoHanbHas perymsius
oOMeHa BemecTB. KackaaHblii MexaHU3M PETYIISINHN C yYaCTHEM FTOPMOHOB U BTOPUYHBIX IOCPETHUKOB.
[TonynsiMOHHBIN YpOBEHB PEryisauuu. AHTUOMOTUKA MUKPOOOB, GUTOHIIU/IBI PACTEHHH, TEIEPTOHBI
KMBOTHBIX U UX BIMSHHME Ha MTPOLECCHI JKUZHEAEATEIBHOCTU. DKOJIOr0-0MOXMMHUYECKHE B3aUMOAECHCTBHS C
Yy4acTHUEM pa3IMUHBIX TPYII OPraHU3MOB: MUKPOOPTraHU3MOB, TPHOOB, BBICIINX PACTECHUMH, )KUBOTHBIX
.Toxcunsl pacrenuil. [Tumesslie nereppeHTsl n aHTU(GUIAHTHL. [TUIEeBbIe aTTPaKTaHTbI U CTUMYJISTOPBI.
XeMOperynaTopsl, BO3JEHCTBYIOIINE Ha TO3BOHOUHBIX JKUBOTHBIX. HakomieHne u ncnonb3oBaHue
KMBOTHBIMU BTOPUYHBIX META0OJIUTOB PACTEHUNA. AHTPOIIOr€HHbIE OMOAKTUBHBIE BEIIECTBA U IPOOIEMBI
XUMHYECKOTO 3arpsi3sHEHUsT Onocepbl. DKOJIOTHIECKH O€30TacHbIe CIIOCOOBI BO3ICHCTBHS Ha pa3INUHbIC
BUJIbI )KUBOTHBIX, PACTEHUH 1 MUKPOOPTaHU3MOB.



4.Y4eOHO-TeMAaTHYeCKOE NJIAHNPOBAHHUE

Ne | Ne Ha3ssanue Tem u ean usyvyenns XapakTepucTHKa CpencrBa
YP | YPOK | YPOKOB TeMbl yPOKa Y4eOHOIl 1eATeIbHOCTH o0yuyeHusi, B
OK | aB y4aummxcs TOM 4YHcJIe
a | Teme HUKT*
Tema 1.XumMu4ecKunii 3xcepuMeHT U HU(POBLIe J1adopaToOpuH
1|1 BBoansbie 3aHsATHS. ITozHakoMUTB MPUMEHATH OCHOBHBIE OodopynoBanun
HudpoBeie naT4nuKm. y4aIuxcs ¢ METOABI IO3HAHHU: e TP*:
Ob6mue nr(pOBEIMU HaOIfoIeHNe, U3MepeHne, | MuQpoBbIe
XapaKTePUCTUKH. JaTYUKaMH. 9KCIEPUMEHT; JaTYUKH
XapaKTepU30BaTh METOIbI
OMOXUMHYIECKUX
HCCJICTOBAHUI;
2 |2 Ousuueckue d3¢dektsr, | [losHAKOMUTH XapakTepu3oBaTh MeToabl | O0opyaoBaHuU
UCTIONb3YyeMbIe B padOTe | ydaluxcs C OMOXHMHYECKHUX e TP*:
JaTYMKOB IUpPOBBIMH UCClIeI0BaHNI; MPUMEHATH | HU(POBbIE
JaTYrKaMu 1 OCHOBHBIE METOJBI JaTYUKH
0COOEHHOCTSIMU MX | TMO3HAHUA: HAOJIIOICHHE,
paboThbI. U3MEpeHue, SKCIIEPUMEHT;
Tema 2 Bpenenne B 0HOXUMHIO
3 |1 Hcropus pa3sutus W3yunts uctropuio | YMeTs 00BACHATH POJIb

ouoxumuu. Posb
OTEYECTBEHHBIX YUEHBIX
B Pa3BUTHH OHOXUMHUH.
B3anmocBs3b OHOXUMUH
C MOJIEKYJIIPHOU
OHOJIOTHEH,
6nodrzukon u
OMoOpTraHNYECKON
XUMHUEH.

pa3BUTHS
OMOXVMMUHU.

OTEUYECTBEHHBIX YUYCHBIX B
pa3BUTHU OMOXUMUH

Tema 3 XumMu4ecKkuii COCTAB OPraHU3MOB U o01Iee MOHATHE 00 00MeHe BeleCTB U JHEPIUH B )KMBOM

npupoje

IlonsiTHE O riIaBHBIX
OMOTECHHBIX DJICMCHTAX.
Makpo- u
MHKPOIJIEMECHTEHL.
3aKOHOMEPHOCTH
pacIpocTpaHeHUs

N3yuuth rnaBHbIe
OMOTeHHbBIE
AIEMEHTBI

O0OBSACHITH 3HAUCHUE
MHKpPO-, MaKpO- U
YABTPAMUKPOIIEMEHTORB B
KJIETKE;




SJIEMEHTOB B )KUBOI1
MPUPOJIE.

bronornueckn
aKTHUBHBIE COEIMHEHMS,
HX POJTb B )KU3HU
YyeJIOBEKA, JKUBOTHBIX U

ITo3HaKOMUTE C
OMOJIOrHYECKHU
AKTUBHBIMH
COeIMHEHHUSIMU U

OOBICHITH 3HAYECHHUE

OHOJOTHYECKU aKTUBHBIX

BEIIECTB

pacTeHui. HUX POJIbIO

Tema 4 beaku. Paciag n 0mocunTe3 0e1K0B
Pons 6enkoB B N3yuuts pois 3HaTh pOJIH OENKOB B UX Oo6opynoBann
ITOCTPOCHUHN U 0enKoB, uX CTpOEHHE e TP*:
(hYHKITMOHUPOBAHUHT CTpOEHHE.
JKUBBIX CHICTEM. Harumk

oTnpeeneHus

1.0npenenenne cpeabl pH
pacTBOpoOB
AMHHOKHCJIOT.
2.0npeaesienue
HU303J1eKTPUYECKOM
TOYKH KeJTATHHBI.
Homenknarypa u N3yunts YmMmers knaccupuuupoBats | O6opy1oBaHU

KIaccuuKanus 0eIKoB.

HOMEHKJIATypy H

66J'IKI/I, OonpeAcIATh

e TP: natyuk

KJ1accu(UKALHIO TEMIIEpaTypy IJIABICHUS BBICOKOTEMIIEP
3.0npenenenue 0enKoB aTypHBIH,
TemnepaTypel TEPMOTApPHBIH.
TUIABJICHUS
AMUHOKUCJIOT.

Pacnazg Genkos. Nzyunts OOBsCHATH pacman OodopynoBann
DEepMEHTHI, XUMHUYECKUN OENKOBBIX MOJIEKYI e TP: naTtuuk
OCYIIECTBIISIONIHE Ipolecc pacnana TEMIEPATyPHI
pacrmay 6eIKOB. OCIIKOB. (TUTaTHHOBEIH),
4.Biusinue natyuk pH,

TeMIepaTyphbl HA
CBOJiCTBa 0€JIKOB.

5.Bansinve nu3aMeHeHHu s
pH Ha cBoiicTBa
0€JIKOB.

Buocunres 6enkos. Ma-

HN3yunuth cuHTE3

eaaTh BRIBOABI 00

Oo6opynoBanun




TpUYHAS cXeMa
OnocuHTE3a OEIKOB.

6.11BeTHBIE peakuumn

OCIKOBBIX MOIJICKYJI

U3MEHEHHUIX, KOTOPHIE
MPOU30UIYT B IpoIeccax
MaTPUYHOTO CUHTE3a B
clly4ae U3MEHEHUs

e TP*: maTuyuk
pH

Ha Gerku. MMOCJIEN0BATEIIbHOCTH
nykaeorunos JJHK;
Tema 5 ®epMeHTHI
10 PaznooOpasue PaccmotpeTts JlenaTh BBIBOJBI O
KaTaJTUTHYCCKU pa3Ho00pa3HbIe pa3HooOpa3HbIX (hopmax
AKTUBHBIX MOJICKYJI (dhopmbI KaTaau3aTopoB
KaTaln3aTopoB
11 MHOXeCTBEHHBIE ITo3HakOMHUTBCS C JlenaTh BBIBOAKI O
(hopMbI PepMEHTOB U MX | pPa3TUIHBIMH pa3zHooOpa3HbIX (hopmax
(hyHKIIMOHATBHOE (dbepmenTamMu M UX | GEpPMEHTOB
3HAYCHHE. 3HaYCHUEM
12 Jlabopamopnutii OobopynoBann
pabomul e TP*: matuyuk
TEeMIIepaTypsl
1.TepmonaOUIBHOCTH N
(TIaTUHOBBII),
(hepMeHTOB. OGopynosanu
2.BamnsiHuEe aKTUBAaTOPOB e TP: narunk
Y UHTUOUTOPOB Ha pH
paboty hepMEeHTOB.
Tema 6 BuTaMUHBI U HEKOTOPBIE APyrHe, OHOTOTHYECKH AKTHBHBIE COeTMHEHUS
13 HcTopus oTkpeITHs PaccmotpeTs OOBSACHATH POJIb IIpesenTanns
BUTaMUHOB. Poib WCTOPUIO OTKPBHITUS | BUTAMUHOB JJI51 )KHBBIX
BUTAMUHOB B ITUTaHUH BUTaMHUHOB OpTaHNU3MOB
YeIIOBEKa U )KUBOTHBIX.
14 PaznooOpasue [To3nakoMuTh € YMeTh 00BACHITH [Ipe3enTanus
OMOJIOTHUECKH OMOJIOTHIECKH MPUYIUHBI pa3HOOOpa3us
AKTUBHBIX COCJMHECHUN: | aKTUBHBIMHU OMOJIOTHYECKH aKTUBHBIX
AHTHUBUTAMUHBI, COCJIMHEHUSIMU COeTMHCHM
aHTHOWOTHKH,
dbuTOHIU DI,
repOUInIbI,
nedoTuaHThl, POCTOBBIE
BelecTna (BayKHEUTITHE
MIpeICTaBUTENN 1
MEXaHU3MBI JCHCTBUA).
15 Jlabopamopuvie N3yuuts Hcnonp3oBath O6opynoBanme
pabomut Ka4eCTBCHHBIC obopynoBaHHE IS TP*:

peakIuu Ha

MIPOBEICHUS




1.KauecTBeHHas BUTaMHUHBI KaueCTBEHHBIX PEaKIUM Peaxyus c
peakius Ha BUTaMUH A. XJ10PHBIM
Jcenesom.
2.KonnyectBennoe
oTpe/ieTIeHIe BUTAMUHA
PP B gae.
Tema 7 Hyk/1enHOBbIE KUCJIOTHI U UX 00MeH

16 UcTopus oTkpeITUS U JaTh YMeTb 00BACHATH COCTaB
W3Yy4EHUs] HyKJIEUHOBBIX | XapaKTEPUCTUKY HYKJIEHHOBBIX KHCIOT
KHCJIOT, UX XUMHUYECKUI | 0COOCHHOCTIM
COCTaB. CTPOEHHSI MOJIEKYT

HYKJIEHHOBBIX
KHCIIOT KaK
OHMOTIONUMEPOB.

17 ITonsTue o ITozHakomuTh Ha3zpiBaTh nepcnekTuBbI Oobopyoosanue
TEHETHUYECKON MHKEHE- | y4dallluXcs C MOJIEKYJISIPHOM TP*:
pun. [IpuHIMIBL 1 TeHEeTUYECKOM OMOTEXHOJOTHH KOMOWHHPOBaH
CTpaTeruu HWHXeHepuell, Has OaHs
MOJIEKYJISIPHOTO MOJIEKYJISIPHBIM
KJIOHUPOBAHMS. KJIOHUPOBAHHEM.

Joctmxenus u
TIePCTIEKTUBbI
MOJIEKYJIIPHOU
OMOTEXHOJIOTHH.
Jlabopamopuvie
pabomul
1.Boigenenue
HYKJIEOTIPOTEHHOB U3
JIPOKAKEN.
Tema 8 YrieBoabl U ux 00MeH

18 Knaccungukanus Cdhopmupoatb OO0BsACHATH
yriaeBooB. OyHKINH mpeacTaBieHusl 00 | OMOTOTHYECKYIO POJIb
yTIEBOJOB yTIEBOJAX U UX YIJI€BOIOB

KJ1accu(pUKaLIH.

19 Jlabopamopnuie CosepuieHcTBOBaTh | [IpakTHyecky NOKa3bIBATh

padomul YMEHHE pelaTh Hannure QyHKIIMOHAIbHBIX

1.11BeTHBIE pEaKIMU Ha
Kpaxmari.

2.KauecTBeHHBIE

KadeCTBECHHEIC
XHUMHAYECKHE
3a7a4d, coOIroaast
MpaBUJIa TEXHUKU

TPYNI B MOJIEKyJax




pPEeaKINIo Ha MOHO- U
JTUCaXapHIBL.

0€30IacHOCTH MPH
paborte c
HarpeBaTeIbHBIMH
npubopaMu u
KOHLICHTPUPOBAaHH
BIMHU KHCJIOTaMH

Tema 9 JIunuasl 1 X 00OMeH
20 Oo6mas xapaktepuctiuka | O3HAKOMHUTS C OOBSICHATH
U KJacCUpUKaIus COCTaBOM, OMOJIOTHYECKYIO POJIb JKH-
munuaoB. CTpYKTypa | CTPOCHHEM H pOB.
(YHKITUY JTUTTHIOB CBOWCTBaMU
KHUPOB, UX
OMOJIOTHUECKUM
3HAYCHUEM.
3aKpenuTh 3HAHUS
0 criocobax
YCTAHOBJICHUS
CTPOCHUS MOJICKYJI.
21 Jabopamopnuie CoBepieHCTBOBaTh | YMETh IPOBOJUTH O6opynoBann
pabomul yYMEHHE H3MEPEHUS TEMIIEPATYPHI e TP*:
pacmno3HaBaTh BEIIECTB BBICOKOTEMIIEP
1.0mpenenerme BEIIECTBA C aTypHBIT
TeMICpaTypel TTOMOIIIBIO JATIAK
TITABIICHUA 1 KaueCTBEHHBIX (Tepmorrapa),
SATBEPICBAHUS HUPOB. | 1oy -
2.OMyaBprIpOBaHUE TeMHepaTypI:I
JKHPOB. (TUTaTHHOBEIH).
Tema 10 buoJsiornueckoe okucjaenue u cuure3 AT®
22 Hcropust usyuenus Wzyunts niporieccrl | 3HaTh BaxkHe#mue pabotsl | [IpesenTanus
MPOIIECCOB OHMOJIOTUYECKOTO o Tmpoieccam
OHMOJIOTHYECKOTO OKHCIICHUSI. OMOIOTHIECKOTO
OKHCJICHUS: pabOThI OKHCJICHHUS.
A.H.baxa,
B.M.ITlannagnna,
0.Bap0Oypra,
B.A.Durenerapara.
Paznoob6pasue
hepmeHTOB
OHMOJIOTHYECKOTO
OKHCIICHUSI.
Tema 11 I'opMOHBI M X POJIb B 00MeHe BellleCTB
23 Knaccugukanus N3yunts YMeTh kiaccupuuupoBaTh

Pa3IMIHOro BHUa




TOPMOHOB. TOPMOHEI TOPMOHBI
24 | 2 Caxapnslif tuadet u ero | PaccMoTpets BUABl | 3HATH OTIHYHE CaXapHOTO
BHIEL. caxapHoro auabera | nuabeTra pa3HOTO BHIA
25 |3 Jlabopamopnuie CosepuieHcTBOBath | [IpakTHyecku qoka3eiBath | OGopyaoBaHu
pabomut yMEHUE Hannure QyHKIuoHanbHbIX | ¢ TP*: maTumk
pacmo3HaBaTh IPyNI B MOJIEKYJIax PH
1.KauecTBeHHBIE BelIeCTBa ¢
peakuy Ha WHCYJINH. [HOMOILBIO
2.Peakmus anpeHanuHa KaquTBveHHHX
C XJIOPHBIM JKEJIC30M. peaKim
3.Peakuus agpeHannHa
¢ flozom.
26 | 4 [Ipumenenne ropMOHOB | 3HATH 3HAYCHUE YMeTh XapakTepru30BaTh
B MEMIIMHE U CEThCKOM | TOPMOHOB B TOPMOHBI
XO35IUCTBE. MEIULUHE U
CEJIbCKOM
XO035IUCTBE
Tema 12 BzanMocBsI3b U peryJsiiusa ooMeHa BeuecTB. [Ipo6aeMbl 0MOXMMHUYECKOH IKOJIOTUU
27 |1 OO6mue npeacrapneHus | M3y4uurtsb Hmets 001mme
0 B3aMIMOCBsI3M OOMEHa | B3aMMOCBS3H MpEeICTABICHUS O
BEIIECTB B KIIETKE. oOMeHa BeIIecTB. npoiiecce oOMeHa BEIecTB
28 | 2 AHTpPOTIOTeHHBIE BrIsicHUTB CBSI3b [IpuBoaAT CBOM 3HAHUS B
OMOAKTHUBHBIC BEUIECTBA | MEKIY OTIpeJIeIEHHYIO CHCTEMY
U TIpoOJIEMBI BEILIECTBAMU U
XUMHYECKOTO 3KOJIOTHEN
3arpsi3HEHHs OHOCQepHl.
OKOJIOTHYECKH
6e3omacHbIe CrIOCOOBI
BO3EHCTBUS Ha
Pa3IIMYHBIC BUbI
JKUBOTHBIX, PACTCHUI U
MHUKPOOPTaHU3MOB.
29 | 1-6 IIpoexTHas padoTa Pacmmputs HCIIOJIb30BATH
- Kpyro3op NproOpeTEHHbBIE KII0YEeBhIE
34 yJamuxcs, KOMIIETEHLIMU IIPU
chopMHPOBATH U BBITIOJIHEHUU TIPOEKTOB U
COBEPIIICHCTBOBATh | YU4eOHO-
HaBBIKH MCCIeq0BaTeNbCKUX 3a1a4
CaMOCTOATEIbHOU MO U3YUYEHHIO CBOMCTB,
paboTEHI; CIIOCO0O0B MOJYUYCHUS U
MIOAIEPKUBATh pacmo3HaBaHUA BEIIECTB;

OJTarONPHUSITHBIN




MICUXOJIOTHUECKUH
KJIMMaT B
KOJIJICKTHBE,
pa3BUBaTh yMEHHE
MyOINYHOTO
BBICTYIIJICHUSI.

cpeacTBa 00y4eHHsI MOTYT OBITh H3MEHeHb] YYHTeJeM, B 3aBHCHMOCTH OT YCJIOBHI IPOBeIeHUS YPOKA U

CTeleHU NOATrOTOBJEHHOCTH YYALUXCS.
*Ucnosb3oBanue o6opyaosanusi Touku Pocra no Mmepe nocrynienus.

IIpensaraercst AJisi IPOEKTHOM PadoTHhI CJeayHIIHe TeMbl (IPUMEpPHbIe):
1 . KayecTBeHHbIE peakliyi HA aMHUHOKHUCIOTHI M O€JIKH.
2 . [IpurotoBneHue pacTBopa Oeika (sMUHOTO ankOymuHa). Pa3neneHue 0enkoB KypruHOTO silia o UX
pactBopumocTu. JleHatyparus 0eiakoB (oOpaTumasi 1 HeoOpaTumasi) .
3 . CpaBHUTENbHBII aHATN3 TPOAYKTOB KUCIOTHOTO M (PEpMEHTATUBHOTO THAPOIN3A U~ U MMOJIHCAXaPUIOB
(Ha mpuMepe caxapo3bl U Kpaxmala) .
4 . Cneuuduunocts neiicTBUS GEPMEHTOB (aMuiasza) .
5 . BausiHue Ha akTUBHOCTH (PEPMEHTOB TeMIepaTypsl, pH, akTHBATOPOB U MHTUOUTOPOB.
6 . Beienenne puOOHYKICOMPOTEUMHOB U3 JPOACKEH.
7 . KadecTBeHHOE ompe/ieneHne MpoayKTOB THIPOIN3a pUOOHYKIEOPOTEHHOB.
8 . BrieneHue riMKkoreHa u3 neyeHu >KUBOTHBIX. COMOCTaBIeHNE CTPYKTYPHI TNIMKOTeHa U Kpaxmana .
9 . Paznenenue yriieBoJ0B METOIOM TOHKOCIONHHOM XpomMaTorpaduu.
10 . T'maponus >KupoB Moj ASHCTBUEM JTUMA3bI.
11 . BiusiHue ®enyu Ha aKTUBHOCTB JIMTIA3HI.
12 . KauecTBEeHHbIE PEAKIIMHA Ha TOPMOHBI.
13 . buorennas kiaccupuKanus XUMAIECKUX HJIEMEHTOB.
buonoruuecku akTuBHBIE BeliecTBa. ButamuHbl. bruonornuecku akTHBHBIE T00ABKU: TpodaHaIus HUIn
nosb3a? buonorndeckas posib BATAMUHO .
14 . Butramun C u ero 3HaueHUE.
15 . UckyccTBEHHBIE )KHPBI — yrpo3a 3J0pOBbIO.
16 . Ucnionp3oBanue ApoxoKel B MUIIEBON MTPOMBIIIIICHHOCTH.
17 . UccnenoBanue GU3NKO-XMMHUYECKUX CBOMCTB MOJIOKA Pa3HBIX IPOU3BOIUTENEH, HMEIOIINX
IKOJIOTHYECKU cepTUdUKaT.
18 . Non B mpoayKTax MUTAHMS U BIUSHUE €T0 HA OpPTraHU3M YeTIOBEKa.
S5.KpuTepuu oueHUBAHUS YYALIUXCH M0 MPeIMeTY

KonTtpons pe3ynbTaToB 00yueHHs! B COOTBETCTBUU C JaHHOH 00pa3oBaTeIbHOM NMporpaMMoi IpOBOJUTCS B
(opMe MUCBMEHHBIX U 9KCIIEPUMEHTAIBHBIX padoT, IpEeAroiaraeTcs MpoBeeHUE IPOMEKYTOUHON U
UTOroBOM arrecrauuu . IIpoMexyrounas arrectanus NpOBOJUTCS B BUIE TECTUPOBAHUS 110 TEMaM Kypca,
MPUHUMAIOTCS OTUYETHI 110 MPAKTHYECKUM paboTaM, CaMOCTOSTEIbHBIE TBOPUYECKHE Pa0OThI, UTOIOBBIE
y4eOHO-HCCIIeI0BATENLCKUE MTPOEKTHI . ITOroBOE 3aHATHE MPOXOAUT B BUJI€ HAYUHO-TIPAKTHYECKON
KOH(EepEHIMH WIH KPYTIIOro CTOA, T 3aCHyIINBAIOTCS JTOKIAbl YYALTUXCS 10 BBIOpaHHON TeMe



MCCIIEIOBAHMSI, KOTOPBIE MOTYT OBITh MPEACTaBICHBI B popMe pedepara UM 0T4ETa 110 HCCIIEeI0BATEIbCKON
pa0ore.

6.0nucanue MaTepHAJILHO-TEXHUYECKOr0 U YUeOHO-MeToanYeckoro ooecneuenus Padoueii
MPOrpamMMbl.

[Tonomapes B. E. Peanuzanus o6pazoBaTeabHBIX IPOrpaMM IO XUMHH U3 YaCTH YU4E€OHOTO IJIaHa,
bopmupyemMoli ydacTHUKaMH 00pa30BaTEIbHBIX OTHOLICHUH, C UCIIOIB30BAaHUEM 000PYI0BaHHS JIETCKOTO
texHonapka «lIkonpHbIN KBaHTOpHYM». MeTtoanyeckoe nocodue. Mockaa, 2021

[TpumepHas pabodas mporpamMma 3J1€KTUBHBIN Kypc
«[IpaxkTukym o xumuu B 10 u 11 kiaccax

C UCIOJIb30BaHUEM 000pyaoBaHUs «IIIKOIBHOrO KBaHTOPUYMa»
Oo6opynoBanue Touku Pocra

JlaTuuk Temmneparypsl (TEpMOMAapHBIi), CHUPTOBKA, JATYUK TEMIEPATyphl IUIATUHOBBIH, TEPMOMETP,
ANEeKTpUYecKas TIUTKA, JaTYUK IEKTPOIPOBOAHOCTH, IU(PPOBOI MUKPOCKOTL, TPUOOP IS OIIBITOB C
ANEKTPUYECKUM TOKOM, BECHI JIEKTPOHHBIE, IPUOOP IS OMpeIeICHHs COCTaBa BO3/1yXa, NaTYHK
ONITUYECKON MIOTHOCTH, NaTuukK pH, no3aTop o0bEMa KUIKOCTH, OIOpEeTKa, TaTYUK TeMIIepPaTyphl
TUTATUHOBBIN, TATUMK JTaBJICHHs, MArHUTHASI MEIallKa, MPHOOp IS UILUTFOCTPAIIUU 3aBUCUMOCTH CKOPOCTH
XUMHYECKON peakIiy OT YCIOBUH, ammapat sl MpoBeAeHUs XuMuieckux mnpoueccos (AIIXP), natunk
XJIOpUJI- HOHOB, MPUOOP IS MOTYYEeHUs ra30B wiu anmnapat Kumnmna, 6aHs KOMOMHHUpOBaHHAsS
naboparopHas, mpubop I OKUCICHHS CIIUPTa HaJl MEIHBIM KaTallu3aTopoM, TYpOUAUMETp (JaT4nuK
ONITUYECKON MYTHOCTH).

7.JIuct koppekuuu PaGoyeir nporpaMmMbl

Ne npukaza nupexTopa KOk Bun xoppekunn (coBMenieHue, Howmepa u Tembl ypoKOB, KOTOpBIE
Ha OCHOBE KOTOPOT'O BHECEHBI HCIIOJIb30BaHUE pPe3epBa) MOJIBEPTIUCH KOPPEKIIUHI
U3MEHEHUS B pabouyto
MporpaMmy




