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HasBanwue, aBTop n
TOJl U3JIaHUS
aBTOPCKOW yueOHOH
IIpOrpaMMBI, Ha
OCHOBE KOTOPOH
pa3paboTraHa
Pabouas
nporpamMma

Ilonomapes B. E. Peanuzayusa o0pazoeamenpHulX RPoZPamm no Xumuu u3
yacmu yueoH020 Naana, Gopmupyemol yHacmHuKamu o0pa3oeamenbHblxX
OMHOWEHUIL, C UCNOIb306AHUEM 000PYOOSAHUA 0EMCKO20 MEXHONAPKA
«lllxonvuotii keanmopuym». Memoouueckoe nocooue. Mockea, 2021
Ilpumepnan padouas npozpamma 31eKMUHbHLIL Kypc

«lIpakmukym no xumuu ¢ 10 u 11 knaccax

c ucnonv3ogeanuem ooopyoosanusn «lllkonvnozo keanmopuymay)

Ilenn nannoMt
IpOrpaMMbl
o0yueHHs B
obactu
dhopmupoBaHUS
CHUCTEMBI 3HAaHWH,
YMEHUH.

O3HAKOMUTDH y4aIIuXcsi ¢ OMOXMMHUEH KaK HAyKOH 9KCIIepUMEHTAIBHOMN,
coyeTaroleil B cebe opraHnyecKyto XuMHIO 1 Onosioruto . Taxke JaHHBIH Kypc
MOMOKET c(hOPMHUPOBATH HABBIKK CAMOCTOSITENILHOM paboThl ¢ IIUPPOBHIMU
MaTYMKaMu, MPOBEJCHUS M3MEPEHUH U 00pabOTKU MOITYYEHHBIX U3MEPEHUH .
Pa3BUTH MO3HABATEILHBIH HHTEPEC M METANPEIMETHbIE KOMIIETCHIINH
00yYaroIuXcsl yepe3 MPaKTHYECKYIO IESTeIbHOCTD; PACIIUPUTH, YTIYOHUTh U
000OIINTE 3HAHUS O CTPOSHUH, CBOWCTBAX U (DYHKITUSX OMOMOJIEKYIT,
c(OpMHUPOBATH yCTOINYMBBIN HHTEPEC K MPO(PECCHOHAIBHOM e TETLHOCTH B
00JIaCTH €CTECTBEHHBIX HAYK .

3agaun JaHHOU
MPOTPaMMBI
o0ydJeHus B
obusiactu
(dbopMupoBaHUs
CHCTEMBbI 3HaHU1,
YMCHHH.

CrocoOCTBYET Pa3BUTHIO y YUAIIUXCS CAMOCTOATEIHLHOTO MBINUICHHS, (popMHUpyeT
YMEHUS IPUOOPETATh ¥ IPUMEHSTh, MOJYUYeHHBIC 3HAHHS Ha TIPAKTHKE.
J[aHHBII 5JIEKTUBHBIA KypC HAIIpaBJICH HAa pealu3alyio CACAYOINX 3a0a4:

* (yHgaMeHTaIbHAS O0IMEXUMUIECKas TIOJITOTOBKA 00yUYaroNuXcs,
(hopMupoBaHTEe XUMHUYIECKON KaPTHHBI IPHUPOJIBI B OOIIIEM KOHTEKCTE
€CTECTBO3HAHMS HA CTHIKE XUMHH, OUOJOTHH U (PU3UKU;

® pa3BHUTHE y O0YYAIOIIUXCS JOTHKH U HHTEIUIEKTYyaIbHBIX YMEHUH /IS
JanbHEHIIIero 0cBoeH!s (PyHIaMEHTAIBHBIX TEOPETHUECKUX U KITMHUIECKUX
CHCUATBHBIX JUCIUIUIMH, B YACTHOCTH YMEHHUS IPOTrHO3UPOBATH
PEaKIMOHHYIO CIIOCOOHOCTh OPraHUYECKHX BEIIECTB, a TAK)KE BO3MOXKHOCTh
MPOTEKAHUSI OMOXUMUYECKHUX TPOIICCCOR;

® OCO3HAHHE YUYAIIMMHUCS 3HAYMMOCTU XUMUYECKUX 3HAHUU U YMEHUN BO
Bcell Tocienyrolel cBoer mpoeCCUOHANBHON JESTENbHOCTH .

VyeGHO- [lonomapes B. E. Peanmzanus oOpa3oBaTeNbHBIX MPOrpaMM MO XUMHH H3 YacTH
METOIMIECKHUI yueOHOro miaHa, (GpopMHpPyeMOil ydyaCTHMKaMM OOpa30BATEIbHBIX OTHOIICHUH, C
KOMILJICKT. MICITOJIb30BaHUEM 000PYIOBaHUS JETCKOTO TexHomapka «ILIKOIbHEIN KBAaHTOPHYM).
\Memoouueckoe nocobue. Mockea, 2021
KomunuectBo 35 yacos, 1 uac 6 neoento
yueOHBIX YacoB, Ha ([leprOTUYHOCTD 3aHIATUH: €KEHEAETBHO .
KOTOpOE JTUTEeTFHOCTh OHOTO 3aHATHS — | akaJeMHUYeCKUH Jac .
paccuuTaHo OCHOBHOE COJIEpKaHUEe MTPOTPAMMBI 3JIEKTUBHOTO Kypca
H3y4yeHue Y4eOHO-TeMaTHIeCKHi TIJIaH
peaMeTa, Kypca, B
TOM YHCJIC
TeMATHIECKOE Ne Haszganue pa3nenoB u tem KonuuectBo yacos
pacmpeencHue
YacoB H Bcero Teopus [IpakTuka
KOJIMYECTBO YacoB
JUIsl IPOBEACHUS 10,11 xmacc
KOHTPOJIbHBIX,
71abopaTopHEIX, Tema 1 | BomHbIe 3aHATHS. 2 1 1
HPAKTHECCKIX XUMHUYECKUH IKCTIEPUMEHT
pabor. 1 ¢ poBEIe 1a00pPaTOpUU
Tema 2 | BBenenue B OMOXHUMUIO 1 1
Tema 3 | XuMHYECKHI COCTAB 2 1 1




OpraHu3MoB U o01ee
noHsiTHe 00 0OMEHE BEILECTB
Y DHEPTUHU B XKUBOU NIpUpoIe
Tema 4 | Benku . Pactiag u Onocunres | 4 3 1
OCITKOB .
Tema 5 | ®epmMeHTHI 3 2 1
Tema 6 | BuramMuHBI 1 HEKOTOpPHIE 3 2 1
IpyTHE OMOJOTHICCKU
aKTHBHBIC COCTMHCHISI
Tema 7 | HykienHoBBI€ KUCIOTHI U UX | 2 1 1
oOMeH
Tema 8 | YrieBons! U ux oOMeH 2 1 1
Tema 9 | Jlummmas! 1 ux oOMeH 2 1 1
Tema buonorunueckoe oxkucienue 1 1
10 u cunte3 ATO
Tema I'opMOHBI U UX POJIb B 4 2 2
11 00MEHE BEIICCTB
Tema B3aumocBss3b u perynsnus 2 1 1
12 oOMeHa BENIECTB .
[TpoGyieMbl OMOXUMHYECKOM
SKOJIOTUHU
Tema [IpoexTHas pabora 6 2 4
13
Hroro 34 19 15

Dopmbl
OpraHu3anuu
y4eOHOTro
mporecca.
DOpMBI TEKYILETO
KOHTPOJISl 3HAHUU
yJanmxcs
(Texymmit
KOHTPOJIb —
TEKyIINH,
YETBEPTHON U
MOJYTOJ0BOM
KOHTPOJIb,
MIPOMEXKYTOUHAS
aTTecTanus — UTOT
3a y4eOHBIH TO/)

YuuTenp pacnpenesseT ydamuxcs B y4eOHyI0 IPYIILY HOCTOSHHOI'O COCTaBa .

KoHTpOIb pe3ynbTaToB 00YYEHHUS] B COOTBETCTBUH C JaHHOW 00pa3oBaTeIbHON
pPOrpaMMoii IPOBOJMUTCS B OPME MHUCEMEHHBIX U KCIIEPUMEHTANBHBIX padoT,
[pe/noiaraeTcs NpoBeJIeHUE MPOMEKYTOUHON U UTOTOBOM aTTeCTALNH .
HpOMe)KYTO‘IHaSI aTTeCTaluA IIPOBOAUTCA B BUAC TCCTUPOBAHUA 110 TEMaM Kypca,
[PUHUMAIOTCS] OTYETHI 110 IPAKTUYECKUM paboTaM, CaMOCTOSTEIIbHbIC TBOPUECKHUE
PaloOThI, UTOTOBBIE YUEOHO-HUCCIIEI0BATEIBCKUE TPOEKTHI . FITOroBoe 3aHsATHE
[POXOIUT B BUJE HAYYHO-NPAKTHYECKOH KOH(PEPEHIINN HIIN KPYTJIOrO CTOJIA, T/1e
3aCITyILIMBAIOTCS TOKJIA/Ibl YUaIIMXCsl 0 BEIOPAaHHOM TeMe UCClleIOBaHus, KOTOPhIE
MOTYT OBITh TIpE/ICTaBIICHEI B popMe pedepara UK OTUETA MO UCCIIET0BATEILCKON
pabote .

O1LEeHOYHbBIE
cpenctea Paboueii
MPOTPaMMBI

[lonomapes B. E. Peanm3zamus o0pa3oBaTeNbHBIX TPOTPAMM 110 XHMHH U3 YaCTH
yaeOHOro MiaHa, popMUpyeMOil ydacTHUKaMH 0Opa3oBaTeIbHBIX OTHOLICHUH, C
MCIIOJIb30BaHUEM 00OPYAOBaHUS AETCKOTO TeXHOMapKa «lLIKOIbHBIN KBAHTOPHYMY.
\Memoouueckoe nocobue. Mockea, 2021

2.H.11almpyeMl,1e peE3viibTaThbl




Juunocmnule pesynomamal:

OO0yuaromuiicst TOTYYUT BO3MOXKHOCTD 7151 (DOPMUPOBAHUS CICAYIOMUX JIHYHOCTHRIX Y'Y /1
* ompejelieHne MOTUBAIIMM U3YUYeHUsS] y4eOHOTro MaTepuana,
* OIIEHWBAHHUE YCBAaWBAEMOI'0 YUY€OHOTO MaTepHalia, UCXOI U3 COMHMAIbHBIX U JTMYHOCTHBIX IICHHOCTEH;
* MOBBIIIEHUE CBOETO 00Pa30BATEIHLHOTO YPOBHS U YPOBHSA TOTOBHOCTH K U3yUEHHUIO OCHOBHBIX
HUCTOPUYECKHUX COOBITHI, CBSI3aHHBIX C HCTOPUEH Pa3BUTHS XUMHUH U OOIIECTBA;
* 3HAHMWE MPABWJI MOBEJCHUS B YPE3BBIYANHBIX CUTYaALHSIX;
* OIICHMBAaHHE COIMAIIBHON 3HAYMMOCTHU Mpodeccuil, CBI3aHHbBIX C XUMHUEHH;
* BJIaJICHUE MPpaBWJIaMu 0€30MMacCHOT0 OOpAaIeHUs] C XUMUUECKIUMU BEIIeCTBAMHU U 000pyI0BaHUEM
* MIPOSIBJICHUE SKOJIOTUYECKON KYIbTYPBHI.
MertanpeamMeTHbie pe3yJbTaThl:

PeryasituBabie. O0yyarouuiicst HOIyYUT BO3MOKHOCTb /17151 JOPMUPOBAHUS CIEIYIOIIMX PETYISATUBHbIX
YV I

neiienojiaranue, BKIro4Yasa MoCTaHOBKY HOBBIX ueneﬁ, Hp606paSOBaHI/I€ HpaKTPI‘IGCKOfI 3aJa4u B
IMMO3HAaBaTCJIbHY1O, CaMOCTOSTENIbHBIN aHAIIN3 yCHOBI/II‘;I JOCTHXKCHHUA LICJIN Ha OCHOBC yqéTa BBIACIICHHBIX
YUYUTCIIEM OPHUCHTUPOB I[CﬁCTBHH B HOBOM y‘IG6HOM MaTc€pHralic; MIaHUPOBAHUEC IIYTU JOCTHUKCHUA ueneﬁ;

yCTaHABJIMBAHUE IICJICBBIX MIPUOPUTETOB, BBIICIICHUE AlIbTCPHATHBHBIX CITOCOOOB JTOCTHIKCHHUS 1IEJIU U
BbIOOp HarboJsee 3 GEKTUBHOIO CIIOCO0a; YMEHHE CAaMOCTOSATEILHO KOHTPOJIUPOBATh CBOE BpeMs U
YHOPaBIATh UM; YMEHHE IPUHUMATh PEUICHHs B IPOOJIEMHOM CUTyalllK; IOCTaHOBKA Y4eOHOH 3a1auu,
COCTaBJICHUE IIJIaHA U TIOCJICJI0BATEIILHOCTH JCUCTBHIN;, OpraHu3aius pabouero Mecra mpyu BITOJTHCHUN
XMUMHYECKOTO SKCIIEPUMEHTA; IIPOTHO3MPOBAHKE PE3YJIbTaTa YCBOCHUS, OLICHUBAHKE YCBOCHHOIO
MaTepuaia, OlleHKa KauyecTBa U YPOBHS YCBOCHHUS, KOPPEKLMS B TUIaH U CIIOCO0 AeHCTBUS Ipu
HEOOXOINMOCTH.

Ilo3HaBaTeIbHBIE
OO0yuaromuiicst TOIYYUT BO3MOKHOCTD I (POPMUPOBAHUS CISAYIOMNX MTO3HAaBaTeIbHBIX Y Y J1:

MIOWCK U BBIJeNIeHHE HH(POpMAIIMK; aHAJIN3 YCIOBUHA U TpeOOBaHMI 3a/1auu, BEIOOpP, COMOCTABICHHUE U
obocHOBaHUeE crioco0a pemnieHus 3a1aui; BbIOOp HanOoJee A3h(HEKTUBHBIX CIIOCOOOB pelIeHHUs 3a/1a491 B
3aBHCHMOCTH OT KOHKPETHBIX YCIIOBHIA; BEIABIDKEHHE U 000CHOBaHHE THITOTE3BI, BEIOOp criocoba eé
HPOBEPKU; CAMOCTOSATEIILHOE CO3/IaHUE aJITOPUTMa JIEITETLHOCTH MPH PEIIEHUH NMPOOJIeM TBOPUECKOTO U
MIOMCKOBOTO XapaKTepa; YMEHHsI XapaKTepHU30BaTh BEIIECTBA 110 COCTABY, CTPOSHHUIO M CBOMCTBAM;
OTIMCBHIBAHNE CBOWCTB TBEPABIX, KHUIKUX, ra3000pa3HBIX BEIIECTB, BBIICICHNE UX CYIIECTBEHHBIX
NPU3HAKOB; U300pa’keHNE COCTAaBa MPOCTEHININX BEIIECTB C MOMOIIBI0O XUMHYECKHX (POPMYJI M CYIIHOCTH
XUMHYECKHX PEAKIUi C MOMOIIBI0 XUMHUECKUX YPaBHEHHMIA; TPOBEACHNE HAOIIOICHHUI U OTTMCAHHE
NPU3HAKOB U YCIIOBUH TEUCHHS XUMUYECKUX PEAKINii, BHITIOJHEHNE XUMUIECKOTO IKCIIEPUMEHTA, BEIBOIBI
Ha OCHOBE aHaJIM3a HaOJIIOJICHUN 32 HKCIIEPUMEHTOM, PEILIeHHE 3ajiay, MOJIy4eHHe XUMHUECKON
UH(POPMAIIUU U3 PA3TUYHBIX UCTOYHUKOB; YMEHUE OPTraHU30BBIBATh HCCIICOBAHUE C LIEIBIO TPOBEPKH
THIIOTE3; YMEHHE JIeNIaTh YMO3AKIIOUeHHS (MHIIyKTHBHOE ¥ 110 aHAJIOTHH) ¥ BBIBOJIBI; YMEHHE 00BEKTHBHO



OLIEHUBATh MH(OPMAIIHIO O BEIIECTBAX U XUMHUYECKUX MPOLECCAX, KPUTHUECKH OTHOCUTHCS K
IICEBJIOHAYYHOU HH(pOpMAaLIUU.

KoMMyHHKaTUBHBbIE
OOyyaromuiics MOJyYUT BO3MOXKHOCTD JUIsl POPMHUPOBAHUS CIEIYIOMINX KOMMYHUKATUBHBIX Y'Y /I

HOJTHOE ¥ TOYHOE BbIPA)KEHUE CBOUX MBICIIEH B COOTBETCTBMH C 337]a4aMU U YCIOBUSAMHU KOMMYHHKAIUH;
aJIeKBaTHOE MCIOJIb30BaHNE PEUEBBIX CPENICTB Ul JUCKYCCUU U apTyMEHTAllUU CBOEH MO3UINH, YMEHUE
NPEACTaBIATh KOHKPETHOE COJIEpKAHKE C COOOIIEHUEM €ro B MUChbMEHHOM U yCTHOMH (hopMme, onpeenecHue
Croco00B B3aMMOJAEHCTBUS, COTPYTHUUECTBO B MOUCKE U cOope MH(OpMaINK; ONpeaeseHre Coco0oB
B3aMMOJICHCTBUS, COTPYAHUUYECTBO B IOUCKE U cOOpe MH(OpMAaIMH, y4acTue B JUaliore, INIAaHUPOBaHHE
00ImuKX cr1ocoO60B PabOTHI, MPOSIBICHUE YBAKHUTEIHHOTO OTHOLICHUS K JPYTUM 00y4aeMbIM; ONHUCAHUE
COJIEp KAHUS BBITMOJIHAEMBIX JEHCTBHUH € LIENIbI0 OPUEHTUPOBKU MTPEIMETHO- IPAKTUYECKOHN AEATEIbHOCTH;
YMEHHS YUYUTHIBATh pa3Hble MHEHUS U CTPEMUTHCS K KOOPAWHALMHU PA3IUYHBIX TO3UIUI B
COTpYAHUYECTBE; (POPMYIHPOBATH COOCTBEHHOE MHEHHE U MO3HIIMIO, aPTYMEHTHPOBATh U KOOPIMHUPOBATD
e€ ¢ NO3MLUAMU NapTHEPOB B COTPYIHUYECTBE MPH BBIPAOOTKE OOIIEro PEeLIeHNs B COBMECTHOM
JEeSITeIbHOCTH; OCYIIECTBIISITh B3aUMHBIN KOHTPOJIb U OKa3bIBaTh B COTPYITHUYECTBE HEOOXOIUMYIO
B3aMMOIIOMOIIb; TNIAHKPOBATh 00IIHE CrIOCOOBI pabOThI; OCYLIECTBIATh KOHTPOJIb, KOPPEKIIHIO, OLIEHKY
neiicTBuil mapTHEpa, yMeTh yOexX1aTh; UCIOIb30BaTh aJIeKBAaTHbIE SI3bIKOBBIE CPEJCTBA Il OTOOPAKEHUS
CBOWX YYBCTB, MBICIIEH, MOTUBOB M TIOTPEOHOCTEI; 0OTOOpakaTh B peuH (OMHCcaHue, O0BICHEHNE)
coJiepKaHue COBEPILIaeMbIX JEHCTBUI KakK B (hopMe TPOMKOI COLMATM3UPOBAHHON peyn, Tak U B (hopme
BHYTpPEHHEH peuH; pa3BUBaTh KOMMYHHMKATHBHYIO KOMIIETEHTHOCTD, UCIIOJIb3Ys CPEACTBA YCTHON U
MMCbMEHHOM KOMMYHUKALIUU MPH paboTe ¢ TeKCTaMU y4eOHUKA U JOMOJHUTEIbHOMN JIUTEpaTypoH,
CIPAaBOYHBIMHU TaOIHMILIAMU, IPOSBIISATH TOTOBHOCTh K YBKEHHIO MHOM TOUKU 3pEHUS MTPH 00CYKICHUU
pEe3yJIbTaTOB BBHIITOJHEHHON pabOTHI.

Hpe}IMeTHbIe pe3yJdbTaThbl

OOyuaromuiicst HayYuTCs: MPUMEHIThH OCHOBHBIE METO/IbI TIO3HAHUS: HAOI0/IEHNEe, U3MEPEHHE,
IKCIEPUMEHT; XapaKTepU30BaTh TEPMUHBI U MOHSATHUS, OOBSICHITH B3aUMOCBSI3b MEKy HUMH;
000CHOBBIBATh CUCTEMY B3TJISIZIOB HA KUBYIO IPUPOJLY, IPUMEHSIST OMOJIOTUYECKHIE TeOPUH, yUeHUS,
3aKOHBI, 3aKOHOMEPHOCTH, TIOHUMATh TPAHUIIBI UX TIPUMEHUMOCTH; KJIACCU(UIIMPOBATH OCHOBHBIE
OMOJIOTMYeCKHe MaKPOMOJIEKYJIbI; ONUCHIBATh (YHKINMH OCITKOB, HYKIIEHHOBBIX KUCIIOT, YTJIEBOJOB
JUMHIOB; YCTAaHABIIMBAThH CBSA3b CTPOCHUS M (DYHKIIMI OCHOBHBIX OMOJIOTMYECKUX MAKPOMOIIEKYJI, UX POJIb
B IIpoLIeccax KJIETOYHOTO MeTabo0JIn3Ma; OObSICHATh 3HAaU€HNUE MUKPO-, MAKpPO- U YJIBTPAMHUKPOIJIEMEHTOB B
KJIETKE; MIOHUMATh CYIIHOCTh OMOCHHTE3a OEIIKOB, MEXaHNW3Ma JeHCTBUS pepMeHToB, buocuntesa JJHK u
PHK, pacnana 6enkoB, 6MocuHTe3a U 0OMEHa YIJIeBOJOB, OMOCHHTE3a U 0OMEHA JIUIHIOB, OMOJIOTHYECKOTO
okuciieHus u cuHTe3a AT®, Mmexanuzma JeiCTBUS CTEPOUIHBIX TOPMOHOB; PeIIaTh 3aJa4y Ha ONIPEACIICHUE
nocnenoBarenbHocTd HykieotuoB JIHK u u”PHK (MPHK), antukononos TPHK, nocnenoBarensHocTn
AMUHOKHCIIOT B MOJIEKyJie OeNka, MPUMEHsIsl 3HAHUS O peaKlUsIX MAaTPUYHOTO CHHTE3a, TeHETUYECKOM KOJIE,
MIPUHITUATIC KOMIUIEMEHTAPHOCTH; JIeIaTh BEIBOABI 00 M3MEHEHUSIX, KOTOPBIC MMPOU30MAYT B MPOIIeccax
MaTPUYHOTO CHHTE3a B Cllyyae U3MEHEHHs MociiefoBaTenbHOCTH HyKieoTH10B JJHK; 060cHOBBIBATH
B3aMMOCBS3b TUIACTUYECKOTO M SHEPTeTUIECKOT0 0OMEHOB; CPAaBHUBATH MPOIECCH MIACTUYECKOTO U
SHEPTETUYECKOT0 OOMEHOB, MTPOUCXOISIINX B KIETKAX )KHBBIX OPTaHU3MOB; XapaKTePU30BaTh METOIbI
OMOXMMHYECKHUX UCCIICIOBAHUI; POBOUTH YUEOHO-MCCIEA0BATENBCKYIO ISATEIIBHOCTD: BBIIBUTATh
TUIOTE3bl, TUIAHUPOBATh paboTy, OTOMPATh U MPEoOPa30BBHIBATE HEOOXOIUMYIO HH(POPMAIUIO, TPOBOAUTH
SKCIEPUMEHTBI, THTEPIIPETUPOBATH PE3YJIbTATHI, €1aTh BHIBO/IbI HA OCHOBE MOJTYUYECHHBIX PE3YyJIbTaTOB;



OOyyaromuiics MOJIy4UT BO3MOXKHOCTb HAyUUTHCS: BBIABUTATh U IIPOBEPATH AKCIEPUMEHTAIBHO FMIIOTE3bI
0 XMMHMYECKHX CBOWCTBaX BEIIECTB HA OCHOBE UX COCTaBa M CTPOCHMS, UX CIOCOOHOCTH BCTyHAaTh B
XUMHYECKHE PEAKIMH, O XapaKTepe U MPOAYKTAX Pa3INYHbIX XUMUYECKUX PEAKLNN; XapaKTepU30BaTh
BEILIECTBA 10 COCTaBYy, CTPOCHUIO U CBOMCTBAM, yCTAHABIMBATH IIPUYUHHO-CIICICTBEHHBIE CBSI3U MEKY
JAHHBIMU XapaKTEPUCTUKAMU BEILECTBA; BBIABUTATh U MIPOBEPATH HKCIIEPUMEHTAIBLHO TUIIOTE3BI O
pe3ynbTarax BO3/AEUCTBUS Pa3IMuHbIX (DAKTOPOB HAa U3MEHEHHE CKOPOCTH XUMUYECKONW peaKIuy;
UCIIOJIb30BaTh PUOOPETEHHBIE KITIOYEBbIE KOMIIETCHIIMY MIPU BHITIOJTHEHUH IPOEKTOB U Y4eOHO-
UCCIIeIOBATENbCKHUX 33a4 110 U3YYEHUIO CBOMCTB, CIOCOOOB MOJIyYeHHs M paclio3HaBaHUU BELIECTB;
O00BEKTUBHO OLIEHMBATh HH(OPMALIHIO O BEHIECTBAX U XMMHUYECKUX MPOIIECCcax; OCO3HABATH 3HAUYECHUE
TEOPETUUYECKUX 3HAHUH 110 XUMHUU JUI IPAKTUYECKOU EATEIbHOCTH YEJIOBEKA; CO34aBaTh MOJCIIA U CXEMBI
JUIs pelIeHnsl yueOHBIX U M03HaBaTeIbHBIX 3a/1a4; IOHUMATh HEOOXOJUMOCTb COOIIOIEHH IPEITUCAHNH,
MpEeAJIaraeMbIX B UHCTPYKIUAX O UCIIOIb30BAHUIO JEKAPCTB U JP.

3.Conep:kanne y4eOHOI0 mpeaMera, Kypca

Conep:xaHue nporpamMMbl

Tema 1. Xumuueckuii IKcnepumenm u yugpoevie nabopamopuu

Hudposeie natunku. O61mme xapakrepuctuku. Ousnyeckue 3QPexTrl, HCTIOTB3yEeMbIe B pad0TE TaTIYNKOB.
Tema 2. Beeoenue 6 ouoxumuio

buoxumusi — Hayka 0 Ka4eCTBEHHOM COCTaBe, KOJIMYECTBEHHOM COJIEP’KaHUU U MPeoOpa30BaHUSIX B
IpOLECCe KU3HEIEATEIbHOCTH COSMHEHNI, 00pa3yIoINX KUBYIO MaTeputo. Mctopus pa3Butus
Onoxumun. Poib 0Te4eCTBEHHBIX YUEHBIX B pa3BUTHH OMOXUMUU. B3aMOCBSI3b OMOXUMHUH C
MOJIEKYJISIpHOM Ononorueit, 6nodu3nkoit 1 GMoOpraHuveckor XuMue. 3HaueHne OMOXUMUH 7S Pa3BUTH
OHMOJIOTUH, METUITUHBI, ONOTEXHOJIOTUH, CEIbCKOTO X03SICTBA, TEHETUKH U SKOJIOTHHA. METO b
OMOXMMHYECKHUX UCCIICAOBAHNUN U UX XapaKTepUCTHKA. Mconp30BaHNE COBPEMEHHBIX CKOPOCTHBIX U
ABTOMATHU3UPOBAHHBIX (DU3UKO XMMUYECKUX METOJIOB aHAN3a 1T OMOXUMHUYECKUX TICIICH.
buoxuMuueckne METoIbl MOHUTOPUHTA OKPY’KAIOIIEH CPEIbI.

Tema 3. Xumuueckuii cocmag op2anu3zmos u ooujee nonamue 06 odmene geuiecme u IHEPUU 8 HCUGoll
npupooe

[TonsiTHe o0 THaBHBIX OWOTEHHBIX JJeMEHTaX. Makpo- ¥ MHUKPOIJIEMEHTHl. 3aKOHOMEPHOCTH
pacmipocTpaHeHHs AJIEMEHTOB B >KMBOW mpupoze. [loTpeOHOCTh OpraHU3MOB B XUMHUYECKUX JIIEMEHTAaX.
broreoxumudeckuii KpyroBOpoT BEIIECTB B NPHUPOJIE — OCHOBA COXPAaHEHHUs paBHOBeCcHS OWOCHEpEHI.
MacmTabsl oOMeHa BemecTB B JKMBOM mpupoxe. IlmacTuueckne M HSHEpreTHYecKHe BEIIECTBA.
buonornueckn akTHUBHBIE COCIUHEHUS, WX POJIb B KWU3HHU UYEJIOBEKAa, )KMBOTHBIX M pacTeHui. [loHsTHE O
MECTUIUIAX U UX BUIAX.

Tema 4. beaxu. Pacnao u 6uocunmes oenkoe

Ponp OenkoB B mocTpoeHUU U (QYHKIIMOHUPOBAHUM KUBBIX cUCTeM. [IoHSATHE O MpOoTeOMe U MPOTEOMUKE.
AMUHOKUCIOTHBIM coctaB OenkoB. [loHATHE 0O TPOTEMHOreHHBIX aMuUHOKHUCIOTaX. Crnocold cBs3u
aMUHOKHUCIOT B OenkoBoit wmozekyne. Ilentuasl. Ilpupomnsie menTuabl (IIyTaTHOH, Ba3OINPECCHH,
3HKe(aTuHbI, PHIOPGUHBI W 1p.), UX (PHU3HOIOTHYECKOE 3HAYCHHWE M HCIOIb30BAHHUE B KaueCTBE
MEIUIMHCKUX MpenaparoB. XUMHYECKUH CHUHTE3 MNENTUIOB 33JaHHOTO CTPOEHUS U BO3MOXKHOCTH UX
npumeHeHus. CTpykrypa OenkoBbIXx MoJiekyd. llepBuunas cTpykrypa OenkoB. [IpuHIMIBI W METOIBI
ompeeseHUs] IEPBUYHOM CTPYKTYphI Oenka. BropuuHas u HagBTOpHYHAS CTPYKTYphl OenkoB. [lonsitue 00
a- W [P-xkoHpopMammsax mnojunentuaHod uernu (padorel  Jl.ITonmura). [lapamerpsl  a-crimpanu
noJinenTuaHoN 1ienu. CBs3b MEPBUYHOM W BTOPUYHOUN CTPYKTyp OenkoBoil Mosiekyisbl. Kmaccudukamus
OENKOB MO 2JEMEHTaM BTOPUYHON CTPYKTYpbI. [JOMEHHBIN NPUHIUI CTPYKTYPHOW OpraHU3aliK OENKOB.
[TonsiTHe 0 CTPYKTYpHBIX H (YHKIMOHANBHBIX JOMEHax (Ha TMpUMEpe HUMMYHOIJIOOYJIHMHOB U
KaTaIUTUYCCKU aKTUBHBIX OenkoB). TperuuHas crtpykrypa OenxoB. Tumbl cBsizell, 00ecneunMBAIOIINX
NOJIICpKAHUE TPETUYHOU CTPYKTYphl. IMHAMHYHOCTh TPETHYHOUW CTPYKTYpbl OenkoB. CaMoopraHu3aius
TPETUYHOU CTPYKTYPHI OCITKOBOW MOJIEKYJIBI M POJIb CICIU(PUICCKUX OCITKOB-IIATIEPOHOB B 3TOM IPOIIECCE.
[Ipenckazanre MPOCTPAHCTBEHHOTO CTPOCHUS OCIIKOB MCXOJIS M3 WX MIEPBUYHOMN CTPYKTYphl. UeTBepTHIHAS
CTpyKkTypa OenkoB. KoOHKpeTHble NpuUMepbl UYETBEPTHYHOM CTPYKTYpbl O€JIKOB (FeMOTrJIO0MH, JaKTat-
JIeTHApoTreHas3a, karajgaza W Jap.). Homenkmarypa wu kimaccudukamus OenkoB. DyHKIMOHATBHAS



KJIaccuuKanys OENKOB U XapaKTePUCTUKA OTIEIbHBIX IPYIIL: CTPYKTYPHBIX, COKPATUTEIbHBIX, 3AIIUTHBIX,
TOKCUYECKHX, PELIENITOPHBIX U PETYIATOPHBIX. benku (MeTalIoTHOHEHHBI, TeMOTJIOONH U Ip.).

Pacnan GenkoB. @epMeHTHI, OCyIeCTBIsAOLIME pacnax OenkoB. IIpoTeacoMbl —  KOMIUIEKCBHI
IPOTEOJINTHUECKUX (epMEeHTOB. MakopHble OCKM KpOBM KaK MCTOYHMKH OMOJIOTMYECKH AaKTHUBHBIX
nentuaoB. Metabonu3M aMuUHOKHCIOT. KoHeuHble NpOAYKTHI pacriafa OelnKoB M MYTH CBA3BIBAHUS
amMmuaka B opranusme. [lytu HoBooOpa3oBaHUsI aMUHOKHCIIOT. [lepBUUHBIE M BTOPUYHBIE AMUHOKHUCIIOTHI.
3aMeHHMEBIC U HE3aMEHUMBIC aMHUHOKHCIIOTHI. bruocuHTe3 0enkoB. MaTpuuHas cxema OMOCHHTE3a OCJIKOB.
AxtuBupoBanue  aMUHOKUCIOT  (cuHTe3  ammHoamui-TPHK).  Crpoenne  pubocom.  Cocras
MIPOKAPUOTUYECKUX M dyKapuoTuueckux puodocom. [lomupmbocombl. Drtambl TpaHCHSUUU (MHULIHMALIKSA,
3JIOHTalMs, TepMHHaLUUs) U ux peryinsauusa. Kog GenkoBoro cunte3a. OCOOEHHOCTH TN€HETHUECKOIO KOja
MHUTOXOH/IPHH U XJIOPOIIIACTOB.

Jlabopamopubwtii padomul

1.0npenenenue cpeabl pacCTBOPOB AMHHOKHUCJIOT.

2.0npenesieHne N303JCKTPHYECKON TOYKH KeJATHHBI.

3.0mnpenelieHne TeMneparypsl IJIaBJIeHUs] AMUHOKHUCJIOT.

4.Biiusinue TeMnepaTypbl Ha CBOMCTBA 0eJIKOB.

S5.Bimsinne usmenenusi pH Ha cBoiicTBa 0eJIKOB.

6.11BeTHbBIE peakuMu HA 0eJIKH.

Tema 5. @epmenmot

PazHooOpa3zue KaTanuTUYeCKH AaKTUBHBIX MoJsieKysl. Karanurtudyecku axkTUBHblE O€nKd (3H3MMBI),
KaTaIUTHYECKU AKTUBHBIE PHK (pubo3umbl), KaTaJIUTUYECKU aKTUBHBIE aHTHUTENA
(a63umsr).Katanutuueckass pyHkiust 6enkoB. Paznmuuus B cBOHCTBaxX (PEpMEHTOB U KaTaIU3aTOPOB MHOM
npupoasl. Cneunpuunocts aeWcTBus QpepmeHtoB. Pomp oredectBeHHBbIX yuéHbIX (M.I1.I1aBmnOB,
A.E.bpaynmreiin, B.A.DHrenprapar u Ap.) B pa3BUTHM SH3uMosoruu. Ilonste o cyOcTpaTHOM U
aJIJIOCTEPUUECKOM LIEHTpax B MoJieKyie ¢GepMeHTOB. DepMeHTbl MOHOMEpHI (TPUIICUH, JIH30LHMM) U
MyJIbTUMEpBI (TIyTaTuoH-peaykrasa). [lonstue o kodepmentax. KopepMeHTh — MepeHOCUUKH BOJIOPOAA
u onexktponoB (HAJl, HAAD, DPAJ), um aromueix rpynn (ATD, xodepment-A, HJID-caxapa).
MHoxectBeHHble  (opMbl  (epMeHTOB UM uUX  (QyHKOMOHaIbHOEe  3HaudeHue. M3odepmeHThI
JaKTaTACTHUIPOreHa3bl. 3HAUEHUE HCCIEIOBaHUS MHOXXECTBEHHBIX (OpM (EpMEHTOB JJIsI MEIUIMHBI,
TCHETUKH, CEIEeKIIMM ¥ MOHMTOpPUHIA OKpYy»Karoled cpenbl. MexaHusm aeictBusi GpepmeHToB. DepMeHT-
cyOctpatHbie KoMIiekchl. KoHcTanTa aucconunanyu ¢pepMeHT-cyoctpatHoro komiuiekca (KS) u koncranra
Muxasnuca (KM).AKkTUBaTOpbl MU HHTHOUTOPBHI (EpMEHTOB. BiusHue KCEHOOMOTHMKOB HA AaKTUBHOCTH
depmentoB .Homenknarypa u kinaccudpukanus ¢epmentoB .Ilpunmunsl knaccuduxanuu (HepMeHTOB.
[IpombliieHHOE MOJTydYeHHE U MPAKTUYECKOE HCIOIb30BaHUE (epMeHTOB. [lepCrekTHBBI MPaKTHYECKOIO
UCIIOJIB30BaHUsl pUOO3UMOB U a03UMOB 151 OOPHOBI ¢ 3a00IeBaHUSIMH YeIOBEKa.

Jlabopamopubwtii padomul

1.TepMo1a0WIBHOCTH )ePMEHTOB.

2.Biiusine aKTUBATOPOB M HHTMOMTOPOB HA padoTy epMEHTOB.

Tema 6. Bumamunvt u nekomopuie opyzue 6uo0102udeckKu AKmueHvle COeOUHEHU

Hcropuss OoTKpbITHS BUTAaMUHOB. POjb BUTAMMHOB B IUTAHUM YEJIOBEKA U KUBOTHBIX. ABUTaMHUHO3BI,
TUMOBUTAMMHO3BI, THUNEepBUTAaMUHO3bl. COOTHOLIEHHE BUTAMHUHOB M  KodepmeHTOB. Buramepus.
XKupopactBopumble BUTaMuHbl. Butamun A u ero yuyactue B 3putenbHOM akte. Butamunel D, Ku E u ux
posib B oOMeHe BemiecTB. BogopacTtBopumbie BuTaMuubl. Butamunbsl B1,B2, BS, B6, B12, ux 3HaueHue B
obmene BemiecTB. Butamun C (ackopOuHOBas kwucioTa). PazHooOpa3ue OHOJIOTMYECKH aKTHBHBIX
COCJMHEHUI: aHTUBUTAMHMHBI, AHTUOMOTHKH, (PUTOHLIUABI, TePOUIUIBI, 1e(POIUAHThI, POCTOBBIE BEIIECTBA
(BakHeHIIME TPeACTaBUTENN U MEXAHU3MBbI ICHCTBHS).

Jlabopamopmusie padomot

1.KayecTBeHHasi peakuusi HA BUTAMHUH A.

2.KoummuecTBeHHOe onpeae/ieHue BuTamuHa P B yae.

Tema 7. Hykneunogvie Kuciomot u ux oomen

Hcropuss OTKpBHITHS W HW3y4YeHHUs HYKJIEMHOBBIX KHCIIOT, WX XUMHUYECKHH cCOCTaB. XapaKTepHCTHKa
INYPUHOBBIX W INUPUMUAMHOBBIX OCHOBAHMH, BXOIMIIMX B COCTAaB HYKJIEMHOBBIX KHCIOT. JlBa THIa
HYKJICMHOBBIX KHCJOT: Je3okcupubonykienHoBas kucinora (JHK) wu puOonyknenHoBas KucioTa
(PHK).Paznuuus mexny JHK wm PHK mno cocraBy riaBHBIX a30THUCTBIX OCHOBAaHHWH, IE€HTO3aM,



MOJIEKYJISIPHOM Macce, JoKkanu3auuu B kietke u pynkmusm. Ctpykrypa u ¢ynkuuu JIHK . Conepxanue
JAHK B opranmsme u jokanuzanusi €€ B KJIETKe (SAp0, MUTOXOHJIPUHU, XJIOPOIUIACTA, SMHUCOMBI).Paszmep u
¢dopmer monekyn JHK. KonbneBas ¢opma JAHK HekoTopbiX ¢aroB, MUTOXOHIPUNH M XJIOPOIUIACTOB.
[lepsuunas crpykrypa JHK. VYcmexu wu mnepcnexktuBel B pacmiudpoBke CTPYKTypbl T'€HOMOB
MHUKPOOPraHU3MOB, pacTeHHil U KUBOTHBIX. [Ipoekt «I'eHom uyenoBekay». Bropuunas crpykrypa [HK
(momens JIx.Yorcona u ®.Kpuka). KommiaeMeHTapHOCTh a30THUCTBIX OCHOBaHMHA M €€ 3HAa4YCHHE JUIA
BOCIIPOM3BEJIEHUS CTPYKTyphl reHomoB. Tpernunas crtpykrypa JHK. Csepxcnmpanuzanmsa [HK.
N30b1TouHOCTS M KOMNakTHOCTH MoJekyn JJHK. Crpoenne xpomatuna. Myranuu B JIHK u ¢dakropsl, ux
BbI3bIBatonue. Penapanusa crpykrypsl JIHK m e€ 3Hauenume mus coxpaHeHus BuaoB. HaciencrBeHHble
3a0oneBanua. PHK, wux knaccudpukamus (TPHK, pPHK, wmPHK, wmaPHK, tvPHK, Bupychsie
PHK).CpaBuurenbHas xapakrepuctuka BugoB PHK no ux crpykrype u ¢pynkmusm. Mexanusm 6uocunTesa
(perumukaruu) JIHK. ®epmentsl (PHK-momumepaza, JIHK-momumepasa, JIHK-nmuraza) m GenkoBwie ¢ak-
Topbl, ydacTByrommue B perumkanuu JIHK. PemukanuonHas Bunka um dtanbl  Owocunte3a JIHK.
Oco0eHHOCTH peIuTMKaiK y Mpo- U 3ykapuoT. buocuntes PHK (Tpanckpumius) u e€ peryisuusy npo- u
sykapuoT. [lonarue o Tpanckpuntonax u oneponax .CospeBanue (npoueccunr) PHK. Crutaiicunr u ero
Buabl. Ayrtocmnaiicunr. «PenmaktupoBanue» PHK. OOpatHas Tpanckpunuusg u €€ 3Hau€HUE Ui
CYLIECTBOBaHMsS BHPYCOB (Ha NpuMepe BHpyca HMMMYyHOAE(DUIIUTa 4YeJIOBEKa M BUPYCOB TpHIINA) U
BHYTPUT€HOMHBIX TepecTpoek. [IoHSATHE O MOABMKHBIX T'€HETUUECKUX D3JIEMEHTaX M HMX 3HAYCHUH IS
3BOJIIOLIMU TeHOMOB IloHsTHE O reHeTMueckod HH¥)eHepuu. [IpUHLMIBI U CTpaTeruu MOJEKYJSPHOIO
KJIOHUPOBaHUs. JJOCTHKEHUS U EPCIIEKTUBBI MOJIEKYJISIPHON OMOTEXHOIOTHH.

Jlabopamopnwvie pabomut

1.BbiiesieHHe HYKJICONPOTEHHOB M3 IPOKIKEH.

Tema 8. Yeneeo0wt u ux oomen

Knaccuduxkarus yrinesogos. [IpocTeie yrieBoabl (MOHOCAXapHIbl) U UX MpeacTaBuTenu(pubo3a, riIroKo3a,
dpykro3a, ramakrosa).Croxxuble yrieBoasl. Jucaxapuasl (caxaposa, JakTo3a, manbTo3a).llommcaxapumsl,
WX CTPYKTypa M TMpeIcTaBuUTeNN (TJIMKOTEH, KpaxMmal, KieTdyaTka, XuUTUH).DyHKUUU YIJIEBOJOB
(aHepreruyeckas, Metaboinyeckas, peuenTopHas u Ap.).I TMKONpOTenHbI Kak JeTePMUHAHTBI IPYII KPOBH.
Oo6wmen yrneBozos. [lytu pacnaga monucaxapunos. Perynsuust ¢ochoponusza npu ydactuu ropmMoHoB, G-
oenkoB, TAM® wu mporenHkuHa3. OOMeH TrI0K030-6-hocdata (AMXOTOMUYECKUNA M aAlOTOMHYECKHUI
nyTH).O0MeH NHUpOBUHOTpagHONW KHUCHOTHL. [mukonu3. CnuproBoe OposkeHue. JlelicTBuMe 3TaHONAa Ha
opranusM  yenoBeka.  [lonmupepMeHTHBII  KOMIIEKC  OKHUCIMTEIBHOTO  JIeKapOOKCUIMPOBAHUS
NUPOBUHOTPAJHON KUCIOTHI. LMK TpUKapOOHOBBIX M TUKApOOHOBBIX KHCIOT, €r0 3HAaYeHHE B OOMEHe
BEIIECTB U 0OecrieueHn: opranuiMa sHeprueid .buocunres yrieBonos. [loHaTue o mepBUYHOM OMOCHHTE3€
yraeBoioB. ['mokoHeorenes. buocunTes onuro- u noaucaxapuaos.

Jlabopamopmusie pabomot

1.IlBeTHBIE peakuum HA KpaxmMaJl.

2.KayecTBeHHbIE PeaKIMI0 HA MOHO- M JTUCAXaPU/IbI.

Tema 9. /lunuowt u ux oomen

OO0mas xapakTepucTuka U kinaccudukanus aunuaoB. CTpykTypa U QyHKIMH TunuaoB .Ponbs nTunumoB B
NOCTpOCHUU Omosorndeckux mMemOpan .Ctpykrypa u (QyHKImH nunonporenHoB. OOMeH xupoB. Pacnan
KHUPOB U [3-OKHUCICHUE BBICIINX XKHUPHBIX KUCIOT. [ THOKCHUIIEBBIN UK U €r0 POJIb BO B3aUMOCBSI3M OOMEHa
JUMHUIOB M YIIEBOAOB. MexaHW3M OHOCHMHTE3a BBICIIUX YXUPHBIX KHCIOT. BHOCHHTE3 TpUTIHLEPHIIOB.
Hapymenust B obmene xupoB. OxkupeHue u ero npuyuHbel. Bocku, uX cTpoeHue, (QyHKUUU U
npeacTaBuTenu (cmepmaner, m4yenuHbli  Bock).Ctepuabl. Cteponbl  (XOlecTepoi, JSprocrepoin U
np.).CTpyktypa U QYHKIHH CTEpPOMAOB (XOjeBas KHUCIIOTa, CTepOHAHbIe TopMoOHbBI). Docdonunumasl.
Buonornueckas poab Qochoaunuaos. PocPOUHOZUTHABI KAK HCTOYHUKHM BTOPUYHBIX IOCPEIHUKOB
TOPMOHOB.

Jlabopamopmusie padomot

1.0npenenenue TemnepaTypsl IVIaBJICHUS U 3aTBepAeBaHUs KUPOB.

2.9MyJIbIrHpPOBaHUE )KUPOB.

Tema 10. buonozuueckoe oxkucnenue u cunmes AT®

Hcropusi u3ydeHHS TIPOILECCOB OMONOTHYEcCKOro oOkuciaeHus: padorel A.H.baxa, B.W.Ilannaguna,
O.Bap6ypra, B.A.Duremprapara. Pa3znooOpasue ¢epMeHTOB OHOJOTHYECKOro OKHCIeHHs. CHcTeMbl
MHUKPOCOMAJIBHOTO OKHCIeHHs B kieTke .Iluroxpom P-450 u ero pons B AETOKCHKALMUM KCEHOOMOTHKOB.
CynepokcuanucmyTasa, Karajga3a M UX pOJIb B 3al[UTE€ OpraHu3Ma OT AaKTUBHBIX ()OPM KHUCIOpOJa.



Comnpsixenue okucienus ¢ pochopummpoBanuem .Cydcrparnoe pocopunupoBanue u GpochopuiinpoBaHue
Ha  ypOBHE  DJJEKTPOHHO-TpaHcmopTHOM  wnenu.  [lomstme o  compsiraomeir  meMmOpaHe
muToxoHipuit .Ctpoenue nporoHHoW AT®a3bl u BeposiTHbIE MexaHU3Mbl cuHTe3a ATO.

Tema 11. I'opmonwl u ux pov 6 06mene seuiecme

Knaccudukanust ropmonoB. CTepouHble TOPMOHBI: KOPTUKOCTEPOH, TECTOCTEPOH, ICTPAAMOJI, IKAU30H.
MexaHu3M JeHCTBUS CTEPOUIHBIX TOPMOHOB. [lenTHIHbIE TOPMOHBI. XapaKTe pUCTHKA WHCYJIMHA, TOPMOHA
pOCTa, TUPEOTPOIMHA, TaCTPUHA, Ba30NPECCHHA. MeXaHu3M JAeUCTBUS MENTUIHBIX TOPMOHOB (Ha MpUMeEpe
rokareHa M uHcyiauHa). CaxapHelii auaber u ero Buabl. [Ipoume ropMoHBI (aJpeHalMH, ayKCHH,
ru00epesUIMHbl, UTOKWHUHBI, MPOCTArjJaHIuHbI), MX CTPYKTypa M MeXaHH3M JeicTBuA. Puimsunr-
¢dakTopsl ropMoHOB. Heliporopmons! (3HAOpGUHBI U 3HKeanHbl). [[puMeHeHne ropMOHOB B MEUIIMHE U
CEJIBCKOM XO35IMCTBE.

Jlabopamopnwvie pabomut

1.KayecTBeHHbIE peaKIIMU HA HHCYJIUH.

2.Peakuus agpeHaIMHA C XJIOPHBIM KeJI€30M.

3.Peakuus aapeHaJInHA ¢ HOAOM.

Tema 12. Bzaumoceasv u pezynayusa oomena eéeuyecms. IIpodaemvl ouoxumuueckoii Ikonozuu

OO0mue mpeacTaBleHUs O B3aMMOCBSI3M OOMEHa BEIIeCTB B KieTke. [IoHATHE O KIIFOUEBBIX MeTaboiuTax
(mupoBUHOTpaaHas KUcIoTa, KopepMeHT-A u Ap.). B3zaumocBsa3zp 0enkoBOTO M HYKJIEHMHOBOTO OOMEHa,
3HaUEHUE PEryJsITOpHbIX OenkoB. B3auMocBs3p  yrineBojgHoro u  OenkoBoro  oOmeHa. Pounb
NUPOBUHOIPaJHOM KucIoThl M nukiaa KpebGca B 3Toil B3ammocBs3u. B3amMocBsi3b oOMeEHa yrieBOJOB M
JMIIAJOB; POJIb ALETUIKOIH3UMA-A B 3TOM IIpoliecce. YPOBHM pPeryssiliud oOMeHa BEIIEeCTB: KIETOYHBIMH,
OpPraHU3MEHHBIH M MOMYJSLMOHHBINA. TpaHCKpUILIMOHHBIN (OTEpOHHBINH) ypoBeHb peryiiauuu .OCHOBHBIC
MEXaHU3MBbl peryyisiiud oOMEeHa BelecTB B KieTke. OpraHu3MEeHHbIH YpOBEHb peryisiuu [ opMoHanbHas
perymsiiusi oOMeHa BemniecTB. KackaJHbIi MEXaHHW3M PETYJSIUH C Y4acTHEM TOPMOHOB M BTOPUYHBIX
noCpeTHUKOB. [lONMysIMOHHBIA YPOBEHb PETYJSAIMH. AHTHUOMOTHKH MHUKPOOOB, (PUTOHLUABI pacTEHHIA,
TEJIEPTOHBI )KUBOTHBIX M MX BJIHMSHHAE Ha TPOIECCHI KU3HEACATEIBHOCTH. JKOJIOTO-OMOXMMHUYECKIE B3aH-
MOJICHCTBHUS C yYacTHEM Pas3IMUHBIX TPYII OPTaHU3MOB: MUKPOOPTaHU3MOB, TPHOOB, BBHICIINX PACTCHUH,
KUBOTHBIX .TokcuHbl pacTeHuil. IIumieBble neTeppeHThl W aHTU(UAAHTHL. [lumieBble aTTpakTaHThl U
CTUMYJIATOpPBI. XEMOpPEryJsiTOpbl,  BO3JEHCTBYIOIIME HA IIO3BOHOYHBIX JKUBOTHbIX. HakomeHue wu
UCIIOJIb30BAaHUE KMBOTHBIMH BTOPUYHBIX METaOOJIMTOB pAacTeHUH. AHTPOIOr€HHblE OHWOAKTHUBHBIC
BEIIeCTBA U NPOOJIEeMbl XMMHUYECKOro 3arpsi3HeHHst Ouocdepbl. DKojorudecku Oe30macHble CHOCOOBI
BO3/ICUCTBUS HA PA3JIMYHbIC BHUJIBI )KUBOTHBIX, PACTEHUH M MUKPOOPTaHU3MOB.

4.Y4yeOHO-TEeMAaTHUYECKOE ILIAHUPOBAHHUE

Ne |Ne Hassanue Tem u ypokoB |Llenu nzyuenus XapakTepuctuka ydednoii |Cpeacrsa

yYp |ypokxa TeMbl YPOKa NesiTeJIbHOCTH y4aluxcss |00y4eHus, B TOM
OK B TeMe uncie UKT*

a

Tema 1.XuMuYeCcKHUIi IKCTIEPUMEHT U M (POBLIe JadopaTopuu

1 |1 BBoaHbIE 3aHATHS. [lo3HaKOMUTH [IPUMEHSITh OCHOBHBIE OdopynoBanue
[{udpoBbie naTIUKH. ydaiuxcs ¢ METOJBI IIO3HAHUA: TP*: undpossie
OOmre XapakTepUCTUKU. [HU(PPOBBIMU HaOMrocHUE, U3MEPEHHUE, ATIYUKU
aTYNKaMU. DKCIIEPHUMEHT;

XapaKTEepU30BaTh METOIBI
OMOXUMHUYECKUX
MCCJICIOBAHUN;




duzngeckne 3PHEKTHI,
HCIIONIb3yeMbIE B paboTe
TaTINKOB

[lo3HaKOMHUTH
YYaAIIMXCS C

G POBEIMHU
TaTINKaMH U
0COOCHHOCTSIMU HUX
paboTEHI.

XapaKTePU30BaTh METOIbI
OMOXUMUYECKUX
HCClieI0BaHUM; IPUMEHSITh
OCHOBHEIE METO/IBI ITO3HAHMS:
HaOJII0ICHIE, N3MEpeHHE,
DKCIIEPUMEHT;

OobopynoBanne
TP*: mudposeie
ATYUKH

Tema 2 BBenenne B 0MOXUMHIO

Vctopus pa3BuTUs
onoxumuu. Ponpb
OTEYECTBEHHBIX YUEHBIX B
Pa3BUTHH OMOXUMUH.

MOJIEKYJISIPHOM
ouonorueit, OnohuznKon
1 OMOOPTaHHYECKOMH
XUMUEH.

B3anMocCBsA3b OHMOXHMUU C

M3y4uTh UCTOPUIO
pa3BUTHS OMOXUMUM.

'YMeTh 00BACHATH POJIb
OTCYCCTBEHHBIX YUCHBIX B
pa3BUTHH OMOXUMHH

npuposje

Tema 3 XuMn4yecKkuii cOCTAB OPraHU3MOB H 0011Iee MOHATHE 00 00MeHe BellleCTB U YHEPTrUH B KHUBOii

[ToHsATHE O IIIaBHBIX
OHOreHHBIX JJICMCHTAX.
Makpo- u
MUKPO3JICMEHTHI.
3aKOHOMEpPHOCTH
[pacrpocTpaHeHus
PJIEMEHTOB B JKMBOU
[IPUPO/IE.

3y4uTh riiaBHbIC
OHUOreHHbIE
3JIEMEHTHI

00BACHATH 3HAUCHHE MUKPO-,
MaKpo- U
YIBTPAMHUKPOIJIEMEHTOB B
KIIETKE;

broornyecku aKTUBHBIC
COCANHCHUS, UX POJIb B
KHU3HU 4YCJIOBCKA, KH-
BOTHBIX U paCTeHHfI.

[lo3HaKOMUTD C
OHOJOrHYECKHU
AKTHBHBIMH
COCIMHECHUSIMH U UX
POJIBIO

OOBACHATH 3HAUEHUE
OMOJIOTMYECKH aKTHUBHBIX
BEII[ECTB

Tema 4 Beakun. Pacniag u 6u

OCHHTE3 0eJIKOB

Pois 6eKoB B
[IOCTPOCHUU U
(hyHKIIMOHUPOBAHUHT
PKUBBIX CHCTEM.

1.0npenenenue cpensl
pPacTBOpPOB
AMMHOKHUCJIOT.

2.0npeaesnenune
U303 IEKTPHYECKOI
TOYKM KeJIATUHBI.

M3yuuth poib
0eJIKOB, UX CTPOCHHE.

3HATH POJIb OCJIKOB M UX
CTPOCHHE

OodopynoBanne
TP*:

JlaTunk
onpexnenenus pH




7 Homenknatypa u xnaccu- [M3yuuts 'YMeTs knaccuduuuponats  |O0opyaoBaHue

(dukanus OEIKOB. HOMEHKJIATYPY H 0eJIKU, OnpeersTh TP: narunk
KI1acCU(pHUKALINIO TeMIIepaTypy MJIABJICHHUS BBICOKOTEMIIEPAT

3.0npenenenue 6eIKOB Vb,

TEMIEpaTypel TEPMOIMAPHBII.

MJIaBJIeHUS

AMUHOKHCJIOT.

8 Pacniayg GenkoB. 3yunth OO0BsACHATH pacna] 0eaKkoBHIX [(O00pyI0BaHUE
DEepMEHTHI, XUMHUUYECKUH MPOIECC[MOJIEKYJI TP: naruuk
OCYIIECTBISAIOLINE pacmaj [pacnaga OeJIKoB. TEeMIIEpaTyphl
OCITKOB. (TUTaTHHOBEIH),
4.Bausinue natuuk pH,
TeMIepaTypbl Ha
CBOICTBa 0€JIKOB.

S.BiMsiHne U3MeHEeHUs!
pH Ha cBoiicTBa GeJIKOB.

9 bruocunTtes OenkoB. Ma-  |3yunTh cuHTE3 nenaTh BEIBOIBI 00 ObopynoBanue
TpUYHas cXema OEJIKOBBIX MOJIEKYJl |[M3MEHEHHIX, KOTOPbIE TP*: natunk pH
OrocuHTE3a OEIIKOB. MPOU30MAYT B MpoLEccax

MaTpUYHOTO CHHTE3a B
6.1lBeTHBIC peaKkMU HA Cyae H3MEHeH
Genku. [IOCJICJ0BATCIBHOCTU

Hyksieotunos JJHK;

Tema 5 ®epMeHTHI

10 PaznooOpasue PaccMoTpeTh /lenaTe BBIBOJBI O
KATaJTUTHIECKH aKTUBHBIX [pa3HOOOpa3HBIC pa3HooOpa3HBIX GpopMax
MOJIEKY T (hopmbl KaTaan3aTopoB

KaTaJIu3aToOpOB

11 MHuosxecTBeHHbIE (hopMbl [[103HAKOMHTBCS C /lesmaTe BBIBOJBI O
(hepMeHTOB 1 UX Pa3IUYHBIMU pasHooOpa3HbIX hopmax
(YHKIMOHATBHOE (depMeHTaMK U UX  |pEePMEHTOB
3HAYEHHE. 3HAUEHUEM

12 Vladopamopnuiit padomaut OoOopynoBanue

TP*: naTunk
1.TepMomaOuIsHOCTD TeMepaTyphI
(bepmerToB. (MIaTUHOBBI),

OodopynoBanne

2.BnusHue akTHBaTOPOB H
MHTHOWTOPOB Ha padoTy
(hepMeHTOB.

TP: natuuk pH




Tema 6 BuTaMiHBI M HEeKOTOPHIE Jpyrue, 0MOJOrH4eCK AKTHBHbIC COCANHEHNS

13 HcTtopust OTKpBITUA PaccmoTpeTh OOBSICHATH POJIb BUTAMHUHOB ([Ipe3eHTarus
BUTaMUHOB. Poib MCTOPHUIO OTKPBITUS |71 )KMBBIX OPTaHU3MOB
BUTAMHMHOB B IMTAHWU  [BUTAMHMHOB
JeJI0BEKa U KUBOTHBIX.
14 PazHoobpasue [103HAaKOMUTE C 'YMeTb 00BbsCHATh NpUUHHBL |[Ipe3eHTarus
OHOJIOTHYECKH aKTUBHBIX |OMOJIOTHYECKH pazHo00pa3usi OMOIOTUUECKU
COCJIUHEHUI: AKTUBHBIMU AKTUBHBIX COCIUHEHUN
AQHTHUBUTAMUHBI, COCIMHEHUSIMU
AQHTHOWOTHKH,
(bUTOHITUBI, TEPOUTIHIBI,
nedosmanTel, pOCTOBBIE
BelecTBa (BaKHEHIIIHE
[PEICTABUTEIH
MEXaHU3MBbI IEHCTBUS).
15 Vlabopamopnusie pabomut 13yunthb Vcnonb3oBath 00opynoBanueO0opynoBaHue
KaueCTBEHHBIE 17151 IPOBEAEHUSA TP*:
1.Kagecrsennas peakius peakuu Ha Ka4eCTBEHHBIX peakLHil
Ha BUTaMMH A. BHTAMUHEL \Peaxuyus ¢
X0pHBIM
2.KonudecTBenHOE icenezom.
oTpenesieHre BUTaMIHA
PP B 4ae.
Tema 7 Hyk/j1enHOBBIE KHCJIOTHI M UX 00MeH
16 VcTopHst OTKPBITUS U aTh XapaKTEePUCTUKY |YMETh OOBSICHATH COCTaB
M3Y4YeHUSI HyKIEWHOBBIX |0COOEHHOCTSIM HYKJICHHOBBIX KHCIOT
KHCJIOT, MX XUMHYECKUIN |[CTPOEHUS MOJIEKYJ
COCTaB. HYKJICMHOBBIX KHCIIOT
KaK OHOIIOJIUMEPOB.
17 [Tonsitue o renernyeckoit ([lozdHaKOMUTH Ha3zbiBaTh mepcreKTUBBI Qobopyoosanue
MH>XeHepuH. [IpUHIMIBL U |ydamuxcs ¢ MOJIEKYJISIPHOI TP*:
CTpaTeTuu FEeHETUYECKOIN OMOTEXHOIOTUHU KOMOMHHpOBaHHA
MOJIEKYJIIPHOTO WH)XEHEPHUEH, s OaHs
KJIOHHUPOBAHHUA. MOJIEKYJIIPHBIM
JlocTokeHus u KJIOHHPOBAHHUEM.
[1EePCIIEKTHUBbI
MOJIEKYJIIPHON
OMOTEXHOJIOTHH.

Vlabopamopnusie pabomut

1.Breigenenune




HYKJICOTIPOTCHHOB U3
TPOKEH.

Tema 8 YriieBoabl 1 HX 00MeH

18

Knaccudukarius
yrieBoaoB. OyHKIUN
YTIIEBOJIOB

CdhopmupoBartb
[pecTaBIeHIs 00
YIJIEBOJAX U X
KJIacCH(UKAIIIH.

OO0BACHATH OMOJIOTHYCCKYIO
POJIb YTJIEBOIOB

19

Vlabopamopnuvie pabomut

1.IlBeTHBIEC peakuuu Ha
KpaxMail.

2.KadgecTBeHHBIE pPEaKIIUIO
Ha MOHO- U AuCaxapuibl.

CoBepIIEHCTBOBATh
YMEHHE peliaTh
KaueCTBCHHBIC
XUMHUYECKUE 3a/1a4H,
co0mro1as mpaBuiia
TCXHHUKU
0€301MacHOCTH IIpH
paboTe ¢
HarpeBaTCJIbHBIMU
prOopaMu U
KOHUCHTPHUPOBAHHBIM
U KHCIIOTaMH

[IpakTHYECKH JOKa3bIBATh
Hanuure (QYHKIIMOHAIbHBIX
TPyNI B MOJIEKyJlax

Tema 9 JIunuanl ¥ UX 00MeH

20

OO1mas xapakTepuCTUKA U
KIaccU(pUKaLys JTUIUAOB.
CTpyKTypa U QyHKIUH
JTUIIHI0B

(O3HaKOMHTE C
COCTaBOM, CTPOSHHEM
M CBOMCTBaAMH
PKHPOB, MX
OHMOJIOrMYECKUM
3HAUYCHHEM.
3aKpenuTh 3HAHUS O
crocobax
YCTaHOBJICHUS
CTPOEHUS MOJIEKYJI.

OOBSACHATH OMOJIOTHYECKYIO
POJIb KHUPOB.

21 Ulabopamopnuste padomut (COBEPIICHCTBOBATE |YMETh MPOBOJIUTH OobopynoBanne
YMEHUE M3MEPEHUS TEMIIEPATYPhI TP*:
1.Onpenenenne pacro3HaBaTh BEIECTB BEICOKOTEMITEpAT
TEMIIEPATYPBI TUIABNCHAS |pooorpa ¢ VpHBbIIT TaTaHK
W 3aTBEP/ICBAHMS HKHUPOB. |1/ orip (Tepmomapa),
KauyeCTBEHHBIX aT4YUK
2.OMyIbTUpOBaHNE CeTBe !
eaKIui TeMIepaTyphl
YKUPOB. peaKi patyp
(TTaTHHOBEIH).
Tema 10 Buosiornueckoe oxkucienne u cuure3 AT
22 Vcropus u3ydeHus M3yunts mporieccsl  [3HATH BaxHenWmue pabotel  |[IpeseHTarus

[TPOIIECCOB
OHMOJIOTUYECKOTO

OKHCJICHHA: pa6OTLI

OHMOJIOTUYECKOTO
OKUCJICHUS.

10 Mponucccam
OHOJIOTHYECKOTO OKHCJICHUS.




A.H.Baxa,
B.U.Ilannannna,
0.Bap0Oypra,
B.A.Durenprapara.
Pa3noo0Opasue pepMeHTOB
OMOJIOTHIECKOTO
OKHCIICHHUS.

Tema 11 I'opMOHBI M HX POJib B 00MEHe BellecTB

23 Knaccudukanus M3yuuth pa3nuaHoro |YMeTh KilacCuGUImpoBaTh
COPMOHOB. BH/1a TOPMOHBI TOPMOHBI
24 CaxapHbiii uabet u ero  [PaccMoTpeTh BUJIBI  [3HATH OTJIWYHE CaXapHOTO
BU/JIBL. caxapHoro auabera |[muabeTa pa3HOTO BUAA
25 Vladopamopnuie padomut (CoBepiieHCTBOBAaTh  [[IpakTHYECKH TOKa3bIBATh OobopynoBanue
yMEHUE Hanuure GpyHkuunoHanpHbX |TP*: narunk PH
1.KaecTBeHHEIE peaKin pacno3HaBaTh TpyIO B MOJIEKYJax
Ha WHCYJIHH. BelIeCTBa ¢
[IOMOILIBIO
2.Peaxuus agpenanuHa ¢ m
KaueCTBEHHBIX
XJIOPHBIM KEJIE30M.
peaxkuit
3.Peakuus anpenanuza ¢
11OIOM.
26 |4 [IprMmeHeHne TOPMOHOB B [3HATH 3HAUYEHUE 'YMeTh XapakTepHU30BaTh
MEIUIIMHE U CeTbCKOM FOPMOHOB B rOPMOHBI
XO3SMCTBE. MEIUIIMHE U
CEJIBCKOM XO0351CTBE
Tema 12 B3anMocBsi3b U peryJsiiiusi 00MeHa BemecTB. IIpodeMbl 0MOXUMHUYECKOH IKOJIOTUT
27 OOmue npencrasienus o [M3yunthb lMmeTh o0mmme
B3aMMOCBSI3H 0OMEHA B3aMMOCBSI3M OOMEHa |[TPeICTaBIEHHS O Mpolecce
BEIIECTB B KJIETKE. BEIIECTB. 0OMeHa BELIeCTB
28 AHTPOIIOT€HHBIE BrIICHUTDH CBSI3b [IpuBOAST CBOM 3HAHUS B

OHOAaKTHBHBIC BEIICCTBA U
[MPOOJIEMBI XUMHUYECKOTO
3arpsi3HEHUS OHOCQEpHI.
DKOJOTHYSCKHU
0e30IMacHbBIE CIIOCOOBI
BO3/ICUCTBUS HA
pa3IMYHbIC BUIBI
PKUBOTHBIX, PACTCHUM U
MHKPOOPTraHU3MOB.

MCIKAY BCIICCTBAMU U

SKOJIOTUEH

OIpeNeTIeHHYI0 CUCTEMY




29 |1-6 IIpoexTHas padoTa Paciumputh Kpyro3op [MCIoJib30BaTh
- yuaiuxcsi, cGopMu- |[IpHOOPETEHHBIC KIIOYEBBIE

34 poBaTh U KOMITETECHITUH TIPH
COBCPIHICHCTBOBATDH BBIIIOJITHCHUU IPOCKTOB U
HABBIKU y4eOHO-MCCIeJOBATEIbCKAX
CaMOCTOSATEIILHON 3a/lay Mo U3YUYEHUIO0 CBOUCTB,
paboThI; CIT0CO0O0B MONyYEHHUsI U pac-
[TOIJIePKIBATH MO3HABaHWA BEIIECTB;
ONaronpusTHBIH
[ICUXOJIOTUYECKHI
KJIUMAT B
KOJIEKTUBE,

pa3sBUBAaTh yMEHHUE
[Ty OJTMIHOTO
BEICTYTIJICHUSI.

cpeacrea Oﬁy‘lel{l/lﬂ MOryT OBITH H3MEHEHDI yuuTeaem, B 3aBUCHMOCTH OT yCJ'IOBHﬁ NMpoBE€ACHUA YPOKaAa U

CTelNeHH MOAr0TOBJICHHOCTH YYALIMXCH.
*Ucnonb3oBanne odopynoBanusi Toukn Pocta mo Mepe mocryniieHus.

IIpennaraercs A NPOEKTHOM PadoThl cileaylonue TeMbl (IPUMEPHbIE):

1 . KauecTBeHHBIE peakIMy HA AaMHHOKHCIIOTHI M OCIIKH.
2 . [IpuroroBnenune pacTBopa Oemka (AMYHOTO abOyMuHa). Pa3znenenne 6eIK0OB KypHHOTO sIifIa 1o ux
pactBopuMocTu. JleHatyparus 6enkoB (oOpaTumasi U HeoOpaTHUMas) .
3 . CpaBHHTENIBHBIN aHAIN3 MIPOILYKTOB KHCIOTHOTO U (PepPMEHTATUBHOTO THAPOIN3A M- U MOJIHCAXaPUI0B
(Ha mpuMepe caxapo3bl U KpaxMaina) .
. CnetnduunocTh neicTBUS (hepMEHTOB (amMuIIasa) .
. Bnusinne Ha akTMBHOCTH (hepMEHTOB TemIepaTypsl, pH, akTHBaTOPOB M HHTHOUTOPOB.
. Beiienenne pubOHYKICOTPOTEMHOB U3 APOKIKEH.
KagecTBeHHOE ompeesieHre MpoAyKTOB THAPOIIN3a pUOOHYKICOPOTEHHOB.

0 3 N L A

. Beienenue rmukoreHa U3 neyeHu >kUBOTHBIX. COnocTaBiIeHUE CTPYKTYPhI IIMKOTEHa U KpaxMmana .
9 . PaznencHue yrieBo 0B METOIOM TOHKOCIIOHHOM XpoMaTorpadum.

10 . 'uaponu3 XKUpoB MO ACUCTBUEM JTUNIA3HI.

11 . BiusiHMe xe4u Ha aKTUBHOCTD JIUIIA3BL.

12 . KayecTBeHHbIE peaKlIMd Ha TOPMOHBI.

13 . Buorennas kinaccudukaryss XuMUYECKUX dJIEMEHTOB.

buonoruuecku akTuBHbIE BenlecTBa. Butamunbl. buonornuecku akTuBHbBIE J00ABKU: MpodaHaus Win
noJsib3a? bronoruueckast pojab BUTAMHHO .

14 . Buramun C u ero 3HayeHue.

15 . ckyccTBEHHBIE JKUPBI — YIpo3a 3J0POBBIO.

16 . Mcnonbp3oBaHue APOKKEN B MUIIEBOW MPOMBIIIIEHHOCTH.

17 . UccnenoBanue (HpU3MKO-XMMHUYECKUX CBOMCTB MOJIOKA Pa3HBIX MPOU3BOIUTENCH, HUMEIOITUX
9KOJIOTMYECKUH cepTudukar.

18 . Mox B mpoayKTax MUTaHUS U BIUSHHUE €T0 HA OPTraHW3M YeJIOBEKa.

S.KpnTepnn OIICHUBAHUA YYAIMUXCH MO NPEAMETY



KonTtpomns pe3ynbraToB 00ydeHHs B COOTBETCTBUH C JaHHOW 00pa3oBaTEeIbHON MPOTPaMMOil IIPOBOAMTCS B
(opMe MUCHbMEHHBIX U SKCIIEPUMEHTAIBHBIX paboT, MpeanoaaraeTcs MpoBeAeHUE MPOMEKYTOUHON U
UTOTOBOH arTectanuy . [I[pomexyTodHas arrectanys NPOBOAUTCS B BUE TECTUPOBAHUS IO TEMaM Kypca,
IMPUHHUMAIOTCH OTYETHI 110 MPAKTUYCCKUM pa60TaM, CaMOCTOATCIIbHBIC TBOPYCCKUC pa6OTI)I, HUTOI'OBBIC
yueOHO-HCCIIeI0BaTEeNIbCKUE MTPOEKTHI . VITOroBoe 3aHATHE MPOXOAUT B BUJI€ HAYYHO-TIPAKTHUECKON
KOH(EPEHIINU WU KPYTJIOTO CTOJIA, 1€ 3aCIyIIMBAIOTCS JOKIA/bl YHaIIUXCs O BEIOPAaHHOM TeMe
UCCIIEIOBaHMSA, KOTOPBIE MOTYT OBITh TIPECTaBICHEI B opMe pedepara Win 0T4ETA IO UCCIIETOBATEIBCKON
pabore.

6.0nucanne MaTepuadbHO-TEXHUYECKOI0 U Y4eOHO-METOANYECKOro obecnevyennsi Padoueit
nporpamMmal.

[Tonomapes B. E. Peanuzanus o6pazoBaTenbHbIX NPOrpaMM IO XUMHUHU U3 YacTHU y4eOHOTO IJIaHa,
dopmMHpyeMoii ydacTHUKaMU 00pa30BaTEeIbHBIX OTHOLICHUH, C UCTIOJIb30BAaHUEM 000PYI0BaHHS IETCKOTO
texHonapka «llIkonpHbIH KBaHTOpUYM». MeToaudeckoe mocodue. Mockaa, 2021

[Ipumepnas paGouast mporpamma 3JIeKTUBHBIN Kypc
«IIpaktukym no xumuu B 10 u 11 knaccax

C MCIoJIb30BaHKeM 000pyioBaHus «ILIKOIbHOTO KBAaHTOpUYMa»
Oo6opynosanune Touku Pocra

JaTunk TemriepaTyphl (TEpMOIAPHBIN), CIUPTOBKA, JATYMK TEMIIEPATYPHI INTATUHOBLIN, TEPMOMET,
JNEeKTpUYecKas MIUTKA, JATYUK JIEKTPOIMPOBOTHOCTH, IU(POBOH MUKPOCKOIL, TPHOOP ISt ONBITOB C
3IEKTPUYECKUM TOKOM, BECHI 3JIEKTPOHHbBIE, TPUOOP Ui OMpE/IeNIeHUs] COCTaBa BO3/lyXa, JaTUUK
ONTHUYECKOM TIOTHOCTH, HaTuyuk pH, n03aTop 00bEMa KUIKOCTH, OIOPETKA, JATYUK TEMIIEPATYPHI
TUTATUHOBBIN, TATYMK JABICHUS, MAaTHUTHAS MEIIaNKa, MPHOOp JUI UILTIOCTPAIINH 3aBUCUMOCTH CKOPOCTH
XUMUYECKON PEaKkluy OT YCIIOBUM, ammapar Jyisl IpoBeIeHus XuMudeckux mnporeccoB (AITXP), naTunk
XJIOPH/I- HOHOB, TIPUOOP /ISl IOJTyYEHUS Ta30B Win anmnapat Kura, 6anst KOMOMHUpOBaHHAs
naboparopHasi, TpuOOp I OKUCICHUS CIIMPTA HaJl MEIHBIM KaTaJIU3aToOpoM, TypOUIUMETp (JaTuuK
ONTUYECKON MYTHOCTH).

7.JIuct koppexkunu Padoyeii mporpaMMel

Ne mpukasza gupexTopa mKkoyisl  |[Bumg koppekinuu (copmerinenne,  [Homepa v TeMbl ypOKOB, KOTOPbIC
Ha OCHOBE KOTOPOTO BHECEHBI  |MCIOJIb30BaHHUE pe3epBa) [10IBEPTIIMCH KOPPEKIIUU
W3MEHEHHUS B pab0vyIo

MporpaMmy







