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PaGouasi nporpamMma 3JIeKTHBHOTO Kypca

«OCHOBBI OMOXMMHI
(ITpaxtuxym o xumuu B 10 1 11 kiaccax ¢ UCnoiab30BaHUEM HU(GPOBOTO 00OPYIOBAHUS)

HopmaruBHas 6a3a

1. denepanbHbiil 3akoH 0T 29.12.2012 Ne 273-D3 (pen. ot 31.07.2020) «O6 obpazoBaHum
B Poccuiickoit @enepanum» (¢ u3M. u J1011., BCTyIl. B cuity ¢ 01.09.2020).

2. Tlacmoptr namumoHanbHOro mpoekra «OOpazoBanue» (yTB. mpesuguymom CoBera mpu
IIpesunenre PO no crparernyeckoMy pa3sBUTUIO U HALMOHAJIBHBIM IIPOEKTAM, IIPOTOKOII
otT 24.12.2018 Ne 16).

3. TocynapcrBennas nporpamma Poccuiickoit @enepaunn «Pa3sutue oOpasoBanus» (yTB.
[TocranoBnenuem IIpaButenscrBa PO ot 26.12.2017 No 1642 (pen. ot 22.02.2021) «O6
YTBEPKICHUM TocydapcTBeHHOW mporpammel Poccuiickoit @Penepaunn «Passurtue
00pazoBaHUs.

4. Tlpodeccuonanbubiii  crangapt «llemaror (memarormueckass —JesTEIBHOCTh B
JIOIIIKOJIBHOM, HadaJbHOM OOIIEM, OCHOBHOM OOIIEM, CpelHeM 00IeM 0Opa30BaHHH),
(BocmuTarenb, yuutenb)» (pen. or 16.06.2019 1) (Ilpuka3 MwunucrepcTBa Tpyaa
coranbHOM 3amuThl PO o1 18 okTsa6pst 2013 1. Ne 544H, ¢ u3MeHEHUSAMH, BHECEHHBIMU
npukazoM MuHuctepcTBa Tpyaa u couzamuTsl PO ot 25 nexadps 2014 1. Ne 11151 u ot
5 aBrycra 2016 1. No 4221).

5. TIpodeccuonanbubiii cranmapt «llegaror MOMOTHUTENHFHOTO OOpa30BaHUs JETEH H
B3pocibix» ([Ipuka3z MunHCTEpCTBa Tpyna U coruaabHoM 3amuThl PO ot 5 mas 2018 1.
Ne 2981 «OO6  yrBepxknenun npodeccuoHanbHOro  crapmapra  «llemaror
JIOTIOJIHUTEIBHOTO 00Pa30BaHusl AETEeH U B3POCIIBIX»).

6. denepanbHBIA TOCYIAPCTBEHHBIH OOPAa30BATENBHBIN CTAaHIAPT OCHOBHOTO OOIIETO
oOpazoBanust (yTB. mIpukazoM MuHuctepcTtBa oOpa3zoBaHus U Hayku Poccuiickoit
Oenepanuu ot 17 nexadps 2010 . Ne 1897) (pen. 21.12.2020).

7. denepa’bHBI TOCYTAPCTBEHHBIM 00pa30BaTeIbHBIM CTAHIAPT CPEIHEro OOIIEro
oOpa3oBanust (yTB. TpukazoM MuHHUCTepcTBA 00pa3oBaHusl W Hayku Poccuiickoit
®enepanuu ot 17 mast 2012 . Ne 413) (pen. 11.12.2020).

8. Meroauueckue pEKOMEHIAIMM MO0 CO3MaHUI0 M (PYHKIIMOHMPOBAHUIO JETCKUX
TexHonapkoB «KBaHTtopuym» Ha ©0a3e 00mIe00pa30BaTENbHBIX OpraHu3anuii  (yTB.
pacniopsbkeHrueM MunuctepcTBa npocemienust Poccuiickoit denepanuu ot 12 sauBaps
2021 r. Ne P-4).

9. Meroanueckue peKOMEHIAIMM 10 CO3JaHHI0 U (YHKIMOHHUPOBAHHMIO IEHTPOB
udpoBoro odpazoanus «IT-kyo» (yTB. pacnopsskeHueM MUHHCTEPCTBA IPOCBELICHUS
Poccuiickoit ®enepanuu ot 12 suBaps 2021 . Ne P-5).

10. Metoauueckue  peKOMEHJAUMKW IO  CO3AAaHMI0 W (YHKUMOHHPOBAHHIO B
0011e00pa30BaTE/IbHBIX OpPraHU3alMAgX, PACIONOKEHHBIX B CEIbCKOM MECTHOCTH U
MajiblX TOpoJax, LIEHTPOB OOpa30BaHHs €CTECTBEHHO-HAYYHOM M TEXHOJIOTHYECKOM
HanpasieHHocten («Touka pocran) — (yTB. pacnopsbkeHueM MUHHCTEpPCTBA
npocernieHus: Poccutickoit deneparnuu ot 12 suBaps 2021 1. Ne P-6).

IosicHuTeIbHAA 3aNIMCKA

AKTYyaJIbHOCTH MPOTPaMMBbI
[lporpaMMa WMeEET COIMAIbHYI 3HAYMMOCTh JUIs Hamero oomiectBa. Poccuiickomy
O6HI€CTBy HY>KHBI O6pa3OBaHHI>Ie, HPABCTBCHHBLIC, TNPCANPUHUMYUNBLIC JIHOHU, KOTOPBLIC MOTIYT
CaMOCTOSITEIIbHO MPHHAMATh OTBETCTBCHHBIC PEIICHHS B CUTYAIMsX BbIOOpA, MPOTHO3UPYS HX
BO3MOXKHBIE TocieAcTBUA. OnHa U3 3a7ad 0O0pa3oBaHUSI HA CETO/IHS — BOCHHUTAaHUE B PEOEHKE
CaMOCTOSITENIbHOW JTMYHOCTH. JlaHHas mporpaMma CIOCOOCTBYEeT pPAa3BUTHIO Yy  YYaI[HXCS
CaMOCTOSITENIFHOTO MBIIIICHUs, (POpMUpPYET yMeHHsS NpuoOpeTaTh W TPUMEHATH, IOJyUYCHHBIC
3HAHUS Ha MpakTukKe. Pa3BuTHE M (GOPMHUPOBAHUE BBHINICYKa3aHHBIX Ka4eCTB BO3MOXKHO Oiaromaps
Pa3BUTHIO HAyYHO-IIO3HABATEJILHOIO MHTEpPECa BO BpeMs 3aHATUN. Kypc npelHa3sHaueH ydamuMmces



CTapIIel IIKOJIbI €CTeCTBEHHO-HAYYHOTO, TEXHOJIIOTMYECKOTO WJIM YHHUBEpPCAJIbHOTO Mpodueit
0o0y4yeHUs] U MOXET OBbIThb KaK 00s3aTe€IbHBIM yUEOHBIM MIPEIMETOM IO BBIOOPY ydallerocs H3
KOMIIOHEHTa 00pa30BaTe/IbHONW OpraHU3allii B BAPMATUBHON YacTH yueOHOTO IJIaHa, TaK U KypcoM
B paMKax BHEYPOUHOU AESITeNbHOCTH U/UIU IOTOTHUTEILHOTO 00pa30BaHMsL.

KoHnenmums coBpeMeHHOro 00pa3oBaHMs MOJPAa3yMEBAET, UYTO YUUTENb MEePECTaET ObITH OCHOBHBIM
HUCTOYHUKOM HOBBIX 3HAHMH, a CTAHOBHUTCS OpPraHU3aTOPOM I103HABATENIbLHON JESATENIbHOCTH
y4Yalmxcs, K KOTOpO MOKHO OTHECTH U UCCIIEZIOBATENBCKYIO JEATEIBHOCTD.

CoBpeMeHHbIE IKCIIePUMEHTAIbHbIE NCCIIEJOBAHUS 110 XUMHH YK€ TPYAHO MPEICTaBUThH 0€3
UCIIOJIb30BaHUS HE TOJBKO aHAJOTOBBIX, HO M IU(PPOBBIX HM3MEPHUTEIbHBIX MpubopoB. B
®enepallbHOM rocyaapcTBeHHOM oOpaszoBarenbHoM crangapre (PI'OC) nponucaHo, 4TO OJHUM U3
YHHMBEPCAJIbHBIX YYEOHBIX JACUCTBHUM, NpHOOpETAaeMbIX YyUallUMHUCS, IOJDKHO CTaTh YMEHHE
«TIPOBEJICHUSI OMNBITOB, MPOCTHIX SKCIEPUMEHTANbHBIX HCCIECAOBAHUN, MPSAMBIX U KOCBEHHBIX
U3MEPEHUI ¢ UCIOJIb30BaHUEM aHAJIOTOBBIX M IU(POBBIX U3MEPUTENbHBIX MpHOOpoBy». /g sToro
YUUTEIb XHUMHUU MOXET BOCIIOJIb30BaThCS Y4eOHBIM OOOpYyAOBaHHWE HOBOTO IIOKOJIEHUS —
ppoBbIMU J1abopaTopusMu. Lludpossie 1abopaTtopun Mo XMMHUU MPEACTABICHbI TaTYUKaAMH IS
U3MEpPEeHHMs] M PETruCTpallud pa3IMyHBIX MapaMeTpoB, uHTepdelicaMu cOopa JaHHBIX U
POTrpaMMHBIM 00€CIIeUeHHEM, BU3YaIH3UPYIOIIUM 3KCIIEpUMEHTANIbHbIEC JaHHBIe Ha 3KkpaHe. [Ipu
ATOM DKCIIEPUMEHT OCTAETCS TPATUIIMOHHO HAaTypHBIM, HO JIaHHbIE SKCIIEPUMEHTa 00pabaThIBatOTCs
U BBIBOAATCS Ha SKpaH B pealbHOM MacIiTabe BpeMEHH U B pallMOHAIBbHOM rpaduueckoit popme B
BU/JIE YMCJICHHBIX 3HAYE€HUH, AuarpaMM, rpadukoB U Tabmaul. OCHOBHOE BHUMaHUE YYallluXcs MpU
TOM COCpENOTAaYMBaCTCs HE Ha COOpKEe M HACTPOMKE HKCIIEPHUMEHTAJIbHOW YCTAaHOBKH, a Ha
MIPOEKTUPOBAHUU PA3IMYHBIX BAapHAHTOB MPOBEIACHMS SKCIIEPUMEHTA, HAKOIUIEHUU HaHHBIX, HUX
aHaJlu3e ¥ UHTepIpeTayu, GopMyIUPOBKE BHIBOIOB.

C TOUKM 3peHus HayKH, JSKCIEpPUMEHT — 3TO HCCIIENOBATENbCKUI MeToj] 00yueHwus,
KOTOpBII TMOJAHMMAEeT TIO3HABATEJIbHBI HHTEpeC Ha Oosee BBHICOKUH YpOBEHb, YCHIIMBACT
MOTHBALIMIO CaMOCTOSITENIBHON JeaTenbHOCTU. VccrnenoBaTenbckuii MeToJ| SIBISETCS YCIOBUEM
dopMHUpOBaHUS HMHTEpeca, MOTPEOHOCTH B CAMOCTOSTEIbHOH, TBOPYECKOW JEATEIbHOCTH
yuamuxcs. MccnenoBareabCKuil MpoOLECC COCTOMT W3 HECKOJIbKUX ATAloB: pa3lelieHHe CMeCH
BEIIIECTB, BBIACICHUE MOJIEKYJ ONpPEeAEIEHHOTO CTPOCHUS, UX MICHTU(UKAIUSA U U3yYCHHUE POJU B
MeTabonu3me. 3aHATUS UHTETPUPYIOT TEOPETUUECKHUE 3HAHUS, U PAKTUYECKUE YMEHUS, U HaBBIKU
yUaIIuxcs B €IMHOM Tpoliecce AeATeIbHOCTH yueOHO-HUCCIIeI0BATEIbCKOTO XapaKkTepa.

JlaHHBI Kypc COJEep’KaTelbHO CBSI3aH C KypcaMH XHWMHHU, OUOJOTHH, (U3UKH U HOCUT
MHTETPUPOBAHHBIN XapakTep, CIOCOOCTBYS pa3BUTHIO €CTECTBEHHO-HAyYHOTO MMPOBO33PEHHUS
yYaILUXCS.

B yuebHOM miiaHe 3MeKTHBHBIN Kypc «BHOXMMUsS» SBISETCS 4acThiO MPEIMETHONW 00IacTH
«EcTecTBeHHO-Hay4YHble  MpenMeTh». Marepuan Kypca oOecneunMBaeT: 3HAKOMCTBO  C
COBPEMEHHBIMU (yHJaMEHTAILHBIMU M TPUKIAJHBIMUA HCCIEIOBAaHUSAMH B OOJIACTH OHOXUMUH,
dbopMupoBaHUEe Y 00y4aIOMUXCsl KOHBEPTEHTHOTO MBINIUICHHS; YIITyOJIeHne U 0000IeHre 3HAaHUH
IIKOJIBHUKOB O BBICOKOMOJIEKYJISIPHBIX BELIECTBaX, METOAAX UX M3YUYEHHs; PACKPBITHE NPUHIUIIOB
(GYHKIIMOHUPOBAHUSL JKUBBIX CHUCTEM; 3HAKOMCTBO C HCTOpPHEM pa3BUTHsSI €CTECTBO3HAHMS U
COBPEMEHHBIMU DPa3pabOTKaMM YUYEHBIX; BOCHHMTAHUE OCpEeXHOTO OTHOLICHHS K YKUBOW MpHUpOIE,
dbopMupoBaHue KyJIbTypbl NHTAaHUS, OOy4YEHHE apryMEHTHPOBAHHOMY BEIIEHUIO JUCKYCCHH;
JKEJIAHUE 3aHUMAThCs HAyYHO-IIPAKTHUYECKON JEATENBHOCTBIO.

Ha 3anstusx yuwammuecss pa3BHUBalOT aHAJIUTUYECKHE CIIOCOOHOCTH TMPHU IPOBEIECHUU
NPaKTUYECKUX pabOT, yCTaHABIMBAIOT NMPUYMHHO-CIEACTBEHHbIE CBA3M IMPU H3YYCHUH METOJIOB
OMOXMMUH, Y3HAIOT O BO3MOXHOCTSAX UX MPUMEHEHHUS B MEIUIMHE, MUILIEBOI MPOMBIIUIEHHOCTH,
(bapmarieBTHKE.

HeneBas aynuropus
Vyamuecs 10 u 11 kmaccoB o0061eo0pa3oBaTeNbHBIX MIKOJI, B KOTOPBIX HPHUMEHSETCA
1 poBoe 000pyIOBaHHE.
Heanb



1)O3HaKOMHTh ydYaluxcst ¢ OMOXMMHEH Kak HayKoWl SKCIEpUMEHTalbHOM, coderarouieil B cede
OpPraHMYECKYIO0 XUMHIO U OUOJIOTHIO.
2)ChopMupoBaTh HaBBIKM CaMOCTOSTEIbHOM paboThl ¢ HU(POBBIMH JaTYMKAMM, HPOBEICHHS
U3MepeHHil 1 00paboTKU MOTYUYEHHBIX U3MEPEHUH.
3)Pa3BuTh MO3HABaTEIbHBII MHTEpPEC W METAlpeIMETHbIE KOMIIETCHLMH OOYYaIOUIMXCsS Yepes
MPAKTHUYECKYIO AESITeIbHOCTD; PaCIIUPUTh, YIITyOUTh U 0000IIUTE 3HAHUS O CTPOCHHH, CBOMCTBAX
U QyHKOUAX OHOMOJEKyd; cGhOpMHpPOBaTh YCTOHYMBBIM HMHTepec K MpodecCHOHATbHOM
JESITEIbHOCTH B 00JIACTH €CTECTBEHHBIX HayK.

Peanu3zanus 3agau:

* (pynnaMeHTanbpHas oOLIEXUMUYECKash MOATOTOBKA OOydaromuxcs, (GOpMHUpOBaAHHE XUMHUYECKOM
KapTUHBI PUPOJIBI B 00IIEM KOHTEKCTE €CTeCTBO3HAHMS Ha CTHIKE XMMUU, OMOIOTUU U (PU3MKH;

* pa3BUTHE Y OOyYarOIIUXCS JIOTUKH U WHTEJJIEKTYaJbHBIX YMEHUN JUIS JaJIbHEHIIEro OCBOCHUS

(byHIaMEHTAIBHBIX TEOPETUYECKMX M KIMHUYECKHX CIHEIHaIbHBIX JAMCUUIUINH, B YacTHOCTH
YMEHMsI TPOTHO3HPOBATh PEAKIMOHHYIO CIIOCOOHOCTh OPraHWYECKHUX BEIIECTB, a TaKke
BO3MO)KHOCTb ITPOTEKAHUSI OMOXMMHYECKUX MTPOIIECCOB;
* OCO3HAHME YYaIIMMHCS 3HAYMMOCTH XMMHYECKUX 3HAHUU M YMEHUN BO BCEH MOCIENYHOLIEH
cBOEl TPOQecCHOHATBHON AEATENbHOCTH. DJIEKTUBHBIH Kypc «OCHOBBI OMOXMMHM» TO3BOJISET
oOyyaroniuMmcsl pemiarh JaHHbIE 3a/Jaud M aKTUBHU3MPYET MX CaMOCTOATENbHYIO paboTy mpH
MOATOTOBKE K 3aHATHSM, a TaKXKe MO3BOJISIET MOHATH POJIb XUMHUH B U3yUYECHUH OMOJIOTUU

Baxneiimmvu  (akropaMu peanu3allid  COBPEMEHHBIX TpeOOBaHMI K XHUMHYECKOMY
obpazoBannio oOyuaromuxcst 10—11 kimaccoB W Ka4yeCTBEHHOMY OBJQJCHHUIO JTUCIMIUIMHON
«OCHOBBI OMOXMMMW» SIBIISIIOTCSI OOHOBJIGHHE €TI0 COJEP)KaHUS M COBPEMEHHAas OpraHu3aIus
npoiiecca ero ycBoeHus. Hanbosnee panrioHanbHbIN MyTh TOCTWKEHUS 3THX TPeOOBAaHUN — ITO HE
pacupeHre o0béMa W YyIIyONeHHs conepkaHus, a Oonee OOOCHOBaHHBIM OTOOp Yy4yeOHOro
Marepuaia, yIyqlleHHe ero OpraHu3aluyd U METOAMKH IMPETOaBaHus B PaMKaX COKPAIIAIOIIHXCS
4acoB, HE YIJMHEHUE CPOKOB OOyYEHHs, a U3MEHEHHE METOIMYECKHX MOAXOI0B K €ro M3y4eHHIo,
aKTUBH3allUs W WHTEHCH(DHKAIMA Y4eOHOro TmpoIecca, IMO3HABATCIIbHOW NIEATEIbHOCTH W
CaMOCTOSATENIbHOW paboThl 00y4aroImuxcsi, B TOM 4YHCIE 3a CYET MNPUMEHEHHS IH(pPOBOro
000pyIoBaHuUs.

IInanupyemble pe3ybTaThl 0CBOEHHUS Y4eOHOI0 MpeIMeTa XUMHH € ONIMCAHUEM
YHHBEPCAJIBHBIX Y4eOHBIX 1eHCTBHI, JOCTUTAeMbIX 00y4aI0IIMMHCS

JIN4YHOCTHBIE Pe3yabTaThI:
OO0yuaromuiicss TOIYyYUT BO3MOXKHOCTB JJ1s1 (GOPMUPOBAHUS CIEAYIOMNX JUYHOCTHBIX Y Y/I:
* OTpeJieIeHne MOTHBAIIUH U3yUeHHs y4eOHOro MarepHana;
* OICHMBAHHME YCBAMBAEMOIo y4eOHOro Marepuaia, HCXOAS W3 COIMAJIBHBIX M JUYHOCTHBIX
LICHHOCTEH;
* TIOBBIIICHHE CBOEro 0o0pa3oBaTeIbHOTO YPOBHS M YPOBHS TOTOBHOCTH K HM3YYEHHMIO OCHOBHBIX
UCTOPUYECKHX COOBITHI, CBI3aHHBIX C HCTOPHEH Pa3BUTHUSA XMMHUHU U OOIIECTBA;
*3HAaHHE MTPABUJI TOBEJCHUS B YPE3BBIYANHBIX CUTYALIHAX;
* OIICHUBaHHE COLMATBHOM 3HAUMMOCTH NPOQECCHid, CBSI3aHHBIX C XUMHEH;
* BJIa/ICHUE MpaBUIaMH 0€30MacHOT0 00palleHus ¢ XUMHUYECKUMH BELIECTBAMU U 000pY/I0BaHUEM,
IIPOSIBJICHUE DKOJIIOTHYECKOHN KYJIBTYPBI.

MeTanpeaMeTHble pe3yabTaThl:
Pecynamuegnoie
Ooyuarowguiica noayyum 603MOHCHOCMb 01 hopmuposanus ciedyruux pezynamueuovix YY/1 :
* IeJIerolaraHue, BKITIOYasi MTOCTAHOBKY HOBBIX IIeliel, MpeoOpa3oBaHUe MPAKTUICCKOW 3a7addl B
MO3HABATEIbHYI0, CAMOCTOSTENbHBIM aHalN3 YCIOBUH JOCTIDKEHHs eI Ha OCHOBE YuéTa
BBIJICJICHHBIX YUUTEJIEM OPHUCHTHPOB JICHCTBUS B HOBOM YYCOHOM MaTepHale;




* IUTAHUPOBAHKE MYTH JOCTHKCHUS LEIIeH;
* yCTaHaBIIMBaHHE IICJICBBIX IPUOPUTETOB, BBIACICHHE ANBTEPHATHBHBIX CIIOCOOOB JIOCTIDKCHHS
ey 1 BbI0op Hanbosee 3pPeKTUBHOTO CrIoco0a;

* YMEHHUE CAMOCTOSITEIIFHO KOHTPOJIMPOBATH CBOE BPEMSI M YIIPABIISATH HM;
* yMEHUE IPUHUMATh PELICHUs B MPOOIEMHON CUTYallny;

* MOCTaHOBKA Y4eOHOH 3a/1a4, COCTABIICHHE TUTaHA M MTOCIIEIOBATEIIEHOCTH ACHCTBUIA,
e opraHuzanus paboyero Mecrta TpPU  BBINOJIHEHMM XUMHYECKOTO OKCIIEPUMEHTa; *
MPOTHO3MPOBAHUE pE3yiIbTara yCBOCHHS, OIICHUBAHNE YCBOCHHOTO Marepuaia, OlleHKa KadyecTBa U
YPOBHSI YCBOEHUSI, KOPPEKIIUS B IJIAH U CIIOCO0 ASUCTBUS MPH HEOOXOAUMOCTH.

Ilo3nasamenvhute
Ooyuarowuiica noayyum 603MOMCHOCMb 0N (opMUposanusn Ccaedyruiux Nno3HACAMENbHbIX
YVI:

* [IOUCK U BbIJENICHHE HHPOPMALIUH;
* aHAJIM3 YCIIOBUH U TpeOOBaHMI 3a1a4H, BEIOODP, COMTOCTABICHUE U 000CHOBAHUE CITOCO0a peIIeHUs
3aa4H;

* BbIOOp Hanbomnee 3((EeKTUBHBIX CIOCOOOB pelieHHs 3a7adydl B 3aBUCUMOCTH OT KOHKPETHBIX
YCIJIOBM;
* BBIJIBMOKEHHE U 000CHOBaHUE TUIIOTE3bI, BEIOOP criocola e€ MpoBepKH;
* CAaMOCTOSITETIbHOE CO3[aHHe aJropuTMa ACATENbHOCTH INPH PEIIEHUH MPOOJIEeM TBOPYECKOTO M
MIOWCKOBOTO XapaKkTepa,
* YMEHUS XapaKTepHU30BaTh BEIIECTBA 110 COCTaBY, CTPOSHHIO U CBOWCTBAM;
* ONMCBHIBAHUE CBOWCTB TBEPIBIX, )KUIAKUX, TA3000pa3HBIX BEIIECTB, BHIICICHNE WX CYIIECTBEHHBIX
NPU3HAKOB;
* M300paXCHWE COCTaBa MPOCTEHWIINX BEHIECTB C IOMOIIBI0 XUMHUYECKAX (OPMYT U CYIIHOCTH
XMUMUYECKHX PEeaKLUil ¢ MOMOIIbI0 XUMHUUECKUX YPaBHEHHUIA;
* IpOBE/JCHUE HAOMIOACHUN M ONMHMCAHHE MPU3HAKOB U YCIOBUI TEUEHHUS XMMHUYECKHUX DPEaKIuil,
BBIMOJTHEHHE XHUMHUYECKOTO OSKCIEpUMEHTa, BBIBOABI HAa OCHOBE aHajiu3a HaOMIoeHUH 3a
OKCIIEPUMEHTOM, pCEIICHHE 3a/ad, IOJydeHHe XWMHUYECKOW WH(GOpPMaMu W3 Ppas3IHIHBIX
UCTOYHHKOB,;
* YMEHHE OPTraHU30BbIBATH MCCIIEOBAHUE C IIEITBI0 TIPOBEPKU THUIIOTES;
* YMEHUE JIeNIaTh YMO3AKIIIOUeHUs (MHIYKTUBHOE U [0 aHAJIOTUH) U BBIBOJIBL;
* yMeHHE OOBCKTHBHO OIICHMBATh HWH(QOPMAIIMIO O BEMIECTBAX W XWMHUYECKHX TMpOIECCax,
KPUTUYECKH OTHOCUTHCA K NICEBIOHAYYHON HH(OpMAIHH.
Kommynukamuenule
Ooyuarowuiica noayyum 603MOMCHOCHb 0N (POPMUPOBAHUA C1EOYIOUIUX KOMMYHUKAMUBHBIX
YVI:
* IOJJHO€ M TOYHOE BBIPAKEHHE CBOMX MBICIEH B COOTBETCTBHHM C 33Ja4aMU M YCIOBHAMHU
KOMMYHUKAIIAH;

* aJICKBaTHOE MCIIOJIb30BAHUE PEUYEBBIX CPEACTB JUIS JUCKYCCHU M apryMEHTALMU CBOCH MO3ULINHY,
YMEHHUE TIPEJICTABISATh KOHKPETHOE CONEpKaHWE C COOOIIEHHWEM €ro B MUCHbMEHHOW W YCTHOH
dopme, ompeneneHrue CHOCOOOB B3aUMOACUCTBUS, COTPYIHMUYECTBO B IOMCKe U cOope
uHbopMaIuy;
* ompezeseHrue CrocoOOB B3aUMOJEHCTBHS, COTPYIHMYECTBO B TOMCKE M cOOpe WH(pOpMaLuH,
ydacTHe B JHUaJloTe, IUIAHUPOBAHHWE OOIIMX CIIOCOOOB pPAa0OTHI, TMPOSBICHUE YBAKUTEIHLHOTO
OTHOUIEHHUS K JIPyTHM 00y4aeMbIM;
*  ONHCaHWE  COACP)KAaHUS  BBHINONHAEMBIX  JCWCTBUH € IEIbI0  OPUEHTUPOBKH
IPEAMETHOIIPAKTUYECKOH JIeITeTbHOCTH;
* YMECHHS YYHTBHIBaTh pPa3HbIE MHEHHS M CTPEMHTHCS K KOOPIUHAIWMU PA3IUYHBIX TMO3HWINAN B
COTPYAHUYECTBE;

* GopMyTUpOBaTh COOCTBEHHOE MHEHHE M TIO3WIIMIO, apryMEHTHPOBAaTh W KOOPIMHHPOBATH €€ C
NO3ULMSAMHU TApTHEPOB B COTPYJHMUYECTBE MpPU BBIPAOOTKE OOIIEro pelIeHHs B COBMECTHOU
NeSITeTbHOCTH,




* OCYWIECTBIATh B3aUMHBIA KOHTPOJIb UM OKa3blBaTb B COTPYIHHYECTBE HEOOXOIUMYIO
B3aMMOIIOMOIIIb;

* IUTAHUPOBATh OOIIME CIIOCOOBI pabOThl; OCYIIECTBISATh KOHTPOJb, KOPPEKIIUIO, OLICHKY JeHCTBUIA
napTHEpa, yMeTh yOexk1aTh;

* HCIOJb30BaTh AaJCKBaTHBIC S3BIKOBBIE CPEACTBA JJIsI OTOOpPaKEHUs CBOMX YYBCTB, MBICTEH,
MOTHBOB W TOTpeOHOCTel; oToOpakarb B peud (omucaHue, OOBSCHEHHE) COIepKaHue
COBEpILIAEMBbIX JCUCTBUI Kak B (opMe TPOMKOH COLMAIM3MPOBAHHOM peud, Tak U B (opme
BHYTPEHHEH peun;

* pa3BHBaThb KOMMYHHUKAaTHBHYIO KOMIIETEHTHOCTb, UCIOJb3Yys CPEICTBA YCTHOM M NUCBMEHHOMU
KOMMYHHKAIMH MpU paboTe ¢ TeKCTaMU yueOHHKA U TONOJIHUTEIbHON TUTepaTypoi, CIpaBOYHBIMU
TabJMIIaMU, TPOSBIATh TOTOBHOCTh K YB@OKEHHIO HMHON TOYKHM 3peHHMS IpH OOCYKIACHUU
PE3yIbTaTOB BHIIIOJTHEHHON paboOTHI.

IIpeameTHbIe pe3yJIbTaThI

Ooyuarowuiica nayuumces:

* IPUMCHATH OCHOBHBIC MCTOAbI ITO3HAHUSA: Ha6J'IIO}1€HI/Ie, HU3MCPCHUC, DKCIICPUMCEHT,

* XapaKTepPU30BaTh TEPMUHBI U MOHSITHS, OOBSICHATH B3aUMOCBSI3b MEXKAY HUMU;

* 00OCHOBBIBaTH CHUCTEMY B3MJIAJOB HA JKUBYIO TNPHUPONAY, MPUMEHsST OHUOIOTHYECKHE TEOpHH,
YYeHHs, 3aKOHBI, 3aKOHOMEPHOCTH, TOHUMATh TPAHUIIB X TPUMEHUMOCTH;

* KJ1accu(UIMPOBaTH OCHOBHBIE OMOJIOTHYECKUE MAaKPOMOJIEKYJIbI;

* OMUCHIBATh QYHKIIMH OEITKOB, HYKJICMHOBBIX KHCIIOT, YIIIEBOIOB M TUITHJIOB;

* YCTaHaBJIMBATh CBA3b CTPOEHUS U (DYHKIMI OCHOBHBIX OMOJIOTMYECKUX MAaKpOMOJIEKYII, UX POJib B
mporeccax KIeTOYHOro MeTabonmu3ma;

* 00BSACHATH 3HAYEHHE MUKPO-, MAKPO- U YABTPAMUKPOIIEMEHTOB B KJIETKE;

* MOHUMATh CYIIHOCTh OMOCHHTE3a OEJIKOB, MeXaHu3Ma JercTBus ¢pepMmenTo, obnocuntesa JJHK u
PHK, pacnaga OenkoB, OmocuHTe3a W OOMEHa YIJIEBOJOB, OMOCHMHTE3a M OOMEHA JIMIHJIOB,
ouonornueckoro okucieHus u cuare3a ATO, mexaHu3ma JIEHCTBUS CTEPOHIHBIX TOPMOHOB;

* pemarh 3a7aud Ha ompezaeneHue mnocienosarenbHocTH HykieotunoB JJHK u nPHK (MPHK),
anTukonoHoB TPHK, mocnenoBareIbHOCTH aMUHOKUCIOT B MOJIEKYJe Oelka, MPUMEHsIs 3HAHUS O
pC€akuugaXx MaTpUIHOI'0 CUHTE3a, TCHECTUYCCKOM KOAC, TPUHIUIIC KOMIITIEMCHTAPHOCTH,

* JenaTh BBIBOJIBI 00 M3MEHEHHUSX, KOTOpbIE MPOU3OHAYT B MpOIEcCcax MaTPUYHOTO CHUHTE3a B
cly4ae U3MEHEHHUs MOoCiIeI0BaTeIbHOCTH HykIeoTu0B [JHK;

* 000CHOBBIBaTh B3aMMOCBSI3b IJIACTHUYECKOTO M YHEPTeTUYECKOTO0 OOMEHOB; CPAaBHUBATH MPOIECCHI
IMJIACTHYCCKOI0 U SHCPIrCTUICCKOIO O6MGHOB, MPOUCXOAANINX B KIICTKAX XHMBBIX OPraHU3MOB;

* XapaKTepU30BaTh METObl OMOXUMUYECKUX MCCIEIOBAHUM;

¢ HPpOBOOIHTH yqe6HO-I/ICCJ'Ie,HOBaTeJ'H)CKYIO JACATCIIBHOCTE: BBIABUI'aTh THUIIOTE3bI, IIAHWUPOBATH
paboty, oTOMpaTh U MpPeoOpPa3OBLIBATh HEOOXOMUMYIO MH(POPMAINIO, TPOBOIUTH IKCIICPUMEHTHI,
HHTCPIIPETUPOBATE  PE3YIIbTAaThl, ACJIAThb BBIBOALBI Ha OCHOBE IIOJYYCHHBIX PE3YJILTATOB.
Ooyuarowguiica noay4yum 603MONCHOCMb HAYUUMbCA:

¢ BBIJIBUT'aTb WU MPOBEPATH SKCICPUMCHTAJIBHO THIIOTE3bI O XHUMHNYCCKUX CBOMCTBax BCIICCTB Ha
OCHOBE MX COCTaBa U CTPOEHUS, UX CIIOCOOHOCTHU BCTYIMAaTh B XUMUYECKUE PEAKIIUH, O XapaKTepe 1
MIPOAYKTAaX Pa3INYHBIX XUMUYECKHUX PEaKIIN;

* XapaKTepU30BaTh BEIIECTBA MO COCTaBYy, CTPOSHUIO M CBOWCTBaM, YCTaHABIWBaTh MPUYHHHO-
CIICACTBCHHBIC CBA3HU MCXKIY JaHHBIMHU XapaKTCPUCTHKAMU BEIICCTBA,

* BBIBUTaTh U MPOBEPATH IKCIEPUMEHTAILHO THIIOTE3BI O Pe3ylbTarax BO3IEHCTBUS pa3TUYHBIX
(aKkTOpPOB HAa N3MEHEHUE CKOPOCTH XHMHUYECKOU PEaKITUH;

* MCTOJIB30BaTh MPHOOPETEHHBIC KIIIOYEBbIC KOMIIETEHIIUU TIPU BBITIOTHEHHH MPOEKTOB U YYeOHO-
WCCIICJIOBATEIbCKUX 3aJa4 110 HM3YYCHHIO CBOWCTB, CIIOCOOOB IIONIyYCHUS W Paclo3HaBaHUS
BEIIICCTB;

* O0OBEKTUBHO OLOCHUBATH I/IH(i)OpMaHI/IIO 0 BCHICCTBAaX U XUMHUYCCKHX IIpOoHECCax;

* 0CO3HABaTh 3HAYCHHE TEOPETHUECKUX 3HAHWUN MO XUMHUU s TPAKTUYECKOU ACSITeTbHOCTH
YeJI0BeKa;



* cO37aBaTb MOJENHM W CXEMBl JUIS pPEIIeHUs Y4YeOHBIX W TO3HABATEIbHBIX 3a/a4;, MMOHUMATh
HEOOXOMMMOCTh COOJIONCHMS TIPEANMUCAHNHN, TPEAIaraéMblX B WHCTPYKIUSAX IO HCIOJIb30BAHHUIO
JIEKApCTB U Jp.

DopMbl KOHTPOJIA
KoHTpons pe3yasraroB 00y4deHHUs] B COOTBETCTBUH C JJAHHON 00pa30BaTeIbHOM MporpaMmoit
MPOBOIUTCS B (pOPME MHCHMEHHBIX M JKCIEPUMEHTAIBHBIX PadOT, MpPEIIoiaraeTcsi MpoBeacHHE
IIPOMEKYTOUHOM M WTOroBoM arrecranuu. [IpomexyrouHas arrecTanusi HPOBOAMUTCS B BHJE
TECTUPOBAaHUS IO TEeMaM Kypca, TMPUHUMAIOTCS OTYETHI TIO MPAKTHYECKUM padoTam,
CaMOCTOSITeNIbHbIE TBOpYECKHE PAa0OThHI, UTOTOBBIE YUEOHO-UCCIIEA0BATEIbCKUE TPOEKTHI.
HToroBoe 3aHsITHE MPOXOAWT B BHUJE HAyYHO-NPAKTUYECKONH KOH(PEPEHIIMU WU KPYTIOTO CTOIA,
€ 3aCTyLIMBAOTCS AOKJIAbl YUalIUXCs MO0 BBIOPAHHOM TeMe HcCleI0BaHusl, KOTOPbIe MOTYT ObITh
npezacTaBieHsl B (hopMme pedepara uin oT4éra Mo Ucciae10BaTeNIbCKoi paboTe.

Cpoxu peanuzanuu
[Tporpamma paccuntana Ha 2 roa o0y4YeHHsI.
[TeproANYHOCTD 3aHATHII - €KEHENEIIBHO.
JImUTEenbHOCTh OMHOTO 3aHATUS — 1 Yac

®opMBbI U METOABI 00yYeHHS
VYuurens pacnpenenser ydyaumxcsl B y4eOHyI0 IpyIiy IOCTOSIHHOTO COCTaBa

OcHoOBHOe coep:KaHNe MPOrPaMMBbI YIEKTHBHOIO Kypca
YyeOHo-TeMATHYECKUH IIJIaH

Ne Ha3Banue pa3aesioB 1 TeM KosmuecTBo yacos
TeMbl Bcero Teopun | IlpakTuku
10 kaacce
1. BBoanbie 3aHTHSA. XUMUYECKUN SKCIEPUMEHT U 4 2 2
1 QpoBbie TabopaTopuu.
BBenenue B 6M0XUMHUIO. 2 2 -
2 XHUMHYECKUN COCTAB OPTaHU3MOB M OOITIEE TIOHSTHE 4 3 1

00 oOMeHe BEIIeCTB U YHEPTUU B )KUBOH MPUPOJIE.

4 Benku. Pacnag u Ouosncuares OenKoB.

MDepMeHTHI. 6
6 | BuTamMMHBI U HEKOTOpBIE APYTHE OHMOIOTUYECKU 6
AKTUBHBIE COETMHEHUS.
7 HyxJienHOBbIE KUCIOTHI 1 UX OOMEH. 4 3 1
11 knacc

8 VYraeBoasl ¥ X OOMEH.

9 Jlunmuae! 1 ux oOMeH.

10 buonoruueckoe oxkucienue u cuatre3 ATO.

11 |TopMOHBI U UX POJIb B OOMEHE BEIIECTB.

ENE e <IN \S IRV, BRI
N NN W W
1

12 |B3auMocCBsI3b U perynsanus OOMEHa BEIIECTB.
[TpoGnemMbl GMOXUMHUUYECKON IKOJIOTHH.




13 |IIpoexrHas paboTa. 10 2 8

Hroro 68 42 26

Conep:xanue nporpaMmmsl
Tema 1. Xumuueckuii Ikcnepumenm u yugpposwie 1adopamopuu
[udpossie narunku. OOmume xapaktepuctuku. dusnueckue 3¢dexTrl, ucnonablyemsie B padbore
JaTYUKOB.
Tema 2. Beeoenue 6 duoxumuio
buoxumus — Hayka 0 KaueCTBEHHOM COCTaBe, KOJIMYECTBEHHOM COJIEpKaHUM M IPeoOpazoBaHUIX
B MPOLIECCE KU3ZHENEATEIIbHOCTU COEIMHEHH, 00pa3yoNuX KUBYI0 Mareputo. Mctopusi pa3BuTHs
ouoxumuu. Ponmb OTeuecTBEHHBIX YYEHBIX B pa3BUTHM OMOXMMHUU. B3aumocBsI3bp OMOXMMHUU C
MOJIEKYJISIpHOI Ouonorueii, 6Mopu3uKoi U OHOOpPraHNYECKOd XUMHEH. 3HauyeHne OMOXMMHUU JUIS
pa3BUTHsL OUOJIOTUH, MEIUIIMHBI, OMOTEXHOJIOTUH, CEIBLCKOTO XO3SIICTBA, T€HETHKU U SKOJIOTHU.
Metoapl OMOXMMHYECKUX HCCIENOBAHMN M UX XapaKTepUCTHKa. VIcroab30BaHHME COBPEMEHHBIX
CKOPOCTHBIX M aBTOMAaTU3HPOBAHHBIX (PU3MKOXUMUYECKUX METOIOB aHaju3a JUisi OMOXUMUYECKUX
uesnen. buoxumuueckue MeToibl MOHUTOPUHTA OKPYKAIOLLIEH CPE/IbI.

Tema 3. Xumuueckuii cocTaB OpraHu3MoB U o011ee MOHATHEe 00 00MeHe BellecTB M JHEPIruu B
JKUBOM mpupoe.

[ToHsiTHE O mIaBHBIX OHOTEHHBIX JJIEMEHTaX. Makpo- W MHKpPOAJIEMEHTHl. 3aKOHOMEPHOCTH
pacrnpoCTpaHeHUs BJIEMEHTOB B >kuBOW mpupozae. I[loTpeOHOCT, OpPraHW3MOB B XHMHUYECKHUX
aneMeHTax. buoreoxummdeckuil KpyroBOpoT BEIIECTB B IMPUPOAE — OCHOBA COXPAHEHUS
paBHOBecusi Ouocdeppl. Macmrabbl oOMeHa BemECTB B JKMBOWM mpupoxae. [lmactuyeckuwe wu
HHEPreTUYECKHUE BEILECTBA. BHMOIOTMYECKN aKTUBHBIE COEIMHEHUS, UX pOJb B KU3HU 4EJIOBEKa,
KUBOTHBIX U pacTeHui. [IoHsATHE 0 mecTUIMIAX U UX BUJIAX.

Tema 4. Beaxn. Pacniax u 0uocunre3 0e1koB

Ponp GenkoB B MOCTpoeHHHM U (PYyHKIMOHMPOBAHMM >KUBBIX cucTeM. lloHaTtne o mporeome u
POTEOMUKE. AMUHOKHUCIOTHBIN cocTtaB OenkoB. [IoHATHE O NMPOTEMHOTEHHBIX AMHHOKHCIIOTAX.
Cnioco0 cBsI3M aMUHOKHUCIIOT B OeikoBoi Mosekyne. [lentuapl. [Ipuponnpie menTuasl (TIyTaTHOH,
Ba30IPECCHH, 3HKE(DATUHBI, SHAOPPHUHBI U JIp.), UX (PU3HOTIOTHUYECKOE 3HAUCHHE U UCIOIb30BaHUE
B KauecTBE MEIUILMHCKUX IpenapaToB. XUMHUYECKHN CHHTE3 MENTHIOB 3aJaHHOTO CTPOCHUS M
BO3MO)KHOCTH MX INpuMeHeHHs. CTpykTypa OenkoBbIX MousieKyid. llepBuuHas cTpykTypa OeiKoB.
[TpyHIMIIBI 1 METOIBI ONpEENICHUsI NMEPBUYHON CTPYKTYphbl Oenka. BropuuHas u HaaBTOpUYHAs
cTpykTypsl OenkoB. [lonsitne 00 o- u P-xkoHbopManusx nonunentuaHOW tnernu (padorsr JI.
[Tonunra). IlapameTpsl o-cripanu monunenTuaHONW 1enu. CBS3b MEPBHYHON W BTOPUYHOU
CTpyKTyp OenkoBoil mMonekynsl. Knaccudukamus GenKoB M0 3JIeMEHTaM BTOPUYHOM CTPYKTYPBI.
JIOMEHHBI TPUHIMI CTPYKTYpHOW opranu3anuu OenkoB. [loHSATHE O CTPYKTYpHBIX H
(GYHKIMOHATBHBIX JOMEHaX (Ha TpUMepe HMMYHOITIOOYIMHOB M KAaTAJIMTUYECKH AaKTHBHBIX
oenkoB). TpeTuunHas cTpykrypa 6enkoB. THIIBI CBSA3EH, 0OSCIIEUNBAIONINX OACP)KaHUE TPETUIHOMN
CTPYKTYpBL. JIMHAMMYHOCTH TPETUYHOH CTPYKTypbl OenkoB. CamoopraHuzanusi TPETUUHOM
CTPYKTYphl O€JIKOBOM MOJEKYNIbl U POJib crienu(puueckux OeNKOB-IIArlepOHOB B 3TOM IMpOIlecce.
[Ipenckasanue MPOCTPAHCTBEHHOTO CTPOEHUS OEJIKOB HMCXOAS M3 HMX MEPBUYHON CTPYKTYPBI.
YerBepTruHas CTpyKTypa OenkoB. KoOHKpeTHbIe NpuUMepbl YEeTBEPTHUHOM CTPYKTYphl OEJIKOB
(remoroOuMH, JTaKTaT-IeTUApPOreHasa, Karanasa u ap.). HomeHkmnarypa u kinaccupukanms OenKoB.
OyHKIHOHANbHAS KJIacCHU(PUKAIMS OCJIKOB U XapaKTePUCTHKA OTIENbHBIX TPYMIL: CTPYKTYPHBIX,
COKPAaTUTENbHBIX,  3alIUTHBIX, TOKCHUYECKUX, PEIENTOPHBIX U  PETYASTOPHBIX.  benku
(MeTa/IOTHOHEeWHBI, TeMorioouH u np.). Pacnmag OenxoB. depMEHTHI, OCYIIECTBISIONIAE pacaj
6enkoB. [IpoTeacoMbl — KOMIUIEKCHI TPOTEOIMTHUECKUX (pepMEeHTOB. MakopHbIe OETTKM KPOBU KaK
MCTOYHHUKH OMOJOTMYECKH aKTUBHBIX NMENTHI0B. MeTabonn3M aMUHOKHUCIIOT. KOHeUHbIe MPOAYKThI
pacriaza OeKOB U IYTH CBSI3bIBAaHUS aMMuaka B opranusme. [IyTu HOBooOpazoBaHUs aMUHOKHUCIIOT.



IlepBuuHbIlE M BTOPWUYHBIE AMMHOKHUCIOTHL. 3aMEHMMbIE M HE3aMEHUMbIE aMUHOKHCIIOTHI.
buocunTes OenkoB. Marpuynasi cxema 6uocuHTe3a 0eNKoB. AKTUBUPOBAHUE AMUHOKHUCIIOT (CHHTE3
amuHoanna-TPHK). Crpoenne pubocom. CocTaB NpPOKapHOTHYECKUX M IYKAPHOTHUECKHUX
pudocom. Ilomupubocombl. DTambl TpaHCAAUUU (MHULMALKSA, DJIOHTAlUsl, TEPMUHAIMSA) U HUX
perymsauusi. Kon OenkoBoro cuHTe3a. OCOOCHHOCTH T'EHETHYECKOTO KoJa MHTOXOHIPUH U
XJIOPOIIJIACTOB.

JlabopaTopHbIii paboOTHI :

1. Omnpenenenue cpenbl paCTBOPOB aMUHOKHCIIOT.
20npeneneHue U303JIEKTPUIECKON TOUKH KEJITaTUHBI.
Omnpenenenne TemMneparypsl IIABIEHUS] aMUHOKHUCIIOT.
Bnusinue temneparypsl Ha CBOICTBA OENIKOB.
Bnusiaue nsmenenus pH Ha cBoiicTBa OeNKOB.
L[BeTHBIEC peakuy Ha OEJIKH.

SN

Tema 5. ®epmenTthl PazHooOpa3ne KATAJINTHYECKH AKTUBHBIX MOJIECKY.JI.

Karanutuuecku axTuBHbIE OeslkM (PH3UMBI), KaranuTuyecku akTuBHble PHK (pubo3umsl),
KaTaJIUTUYeCKU aKTUBHbIE aHTUTena (ab3umbl). Karanmutudeckas ¢ynkuus OenkoB. Pazmuuus B
CBOWCTBaX (PEPMEHTOB M KaTaau3aTOpoB MHOW mpupozabl. CrenupuuHoCTh IeHCTBUS (EepMEHTOB.
Ponb oreuectBennbix yu€nbix (M.II. IlaBnos, A. E. Bpaynmreitn, B. A. DOurensrapar u ap.) B
pa3BUTHU >H3UMONIOTUH. [loHATHE O CyOCTpaTHOM M aJJIOCTEPUYECKOM LEHTpaX B MOJIEKYJe
¢depmenToB. DEpPMEHTHI MOHOMEPHI (TPUIICUH, JTU30IMM) U MYJIBTUMEPHI (IIyTaTHOH-PENYKTa3a).
[Tonsitue o kodepmentax. KopepmeHTsl — nepeHocunku Bojopona u sekrpoHos (HA, HAJID,
OANl), u aromsbix rpynn (AT®, xodepment-A, HJD-caxapa). MHoxkecTBeHHbBIE (DOPMBI
depmMeHTOB M uX (pyHKIMOHANBHOE 3HaueHHe. M30(epMeHTHl JaKkTaTAeruIporeHasbl. 3HaueHHUe
UCCJIEJIOBAHNUS MHOXECTBEHHbIX (OpM (QEpMEHTOB s MEIUIMHBI, T€HETUKH, CEJIEKIUH U
MOHUTOPHMHTA OKpYy’Karolie cpeabl. Mexanusm JjeiictBus ¢depmeHToB. depMmeHT-cyOCcTpaTHbIe
komruiekcbl. KoHcranta muccommarnuu  depMmeHT-cyocTpatHoro komiuiekca (KS) m koncTanTa
Muxasmuca (KM). AxruBaropel W HMHTHOUTOpPHI (pepMeHTOB. BiusHue KCEHOOMOTHKOB Ha
aKTUBHOCTh  ¢epmeHToB. Homenkmarypa u  knaccuduxauuss  gepmeHToB.  [IpuHIMIIBI
kinaccupukanuu  GepmMeHToB. [IpOMBINIICHHOE TONy4YeHHE M TPAKTHUECKOE HCIOIb30BaHUE
dbepmenToB. [lepcnekTUBBI MPAKTHYECKOTO MCTOIB30BaHMSI PUOO3ZUMOB M a03UMOB JJII OOPHOBI C
3a00J1eBaHUSAMH YEIIOBEKA.

JlaGopaTopHblii padoThI:
1. TepMomaOUIBLHOCTH (HEPMEHTOB.
2. BausiHue akTUBAaTOPOB M HHTMOUTOPOB Ha paboOTy (hEPMEHTOB.

Tema 6. BuTaMMHBI 1 HEKOTOPBIE Apyrue OMOTOrN4YeCKH AKTHBHbIE COCIMHECHHS

Hcropuss OTKpBITUS BUTAaMHHOB. POinb BUTAaMHMHOB B IIMTAaHMM YEJIIOBEKA U JKUBOTHBIX.
ABUTaMHHO3bI, TUIIOBUTAMUHO3bI, THIIEPBUTAMUHO3bI. COOTHOILIICHHE BUTAMMHOB U KO()EpPMEHTOB.
Buramepus. XXupopactBopumele BUTaMHMHBI. BuTaMMH A M ero ydacthe B 3pHUTEIBHOM aKTe.
Burtamunsl D, K u E u ux pons B oOMeHe BemiecTB. BogopactBopumbie BuTamunbl. Buramunst B,
B2, B5, B6, B12, ux 3nauenue B oOmeHe BemiecTB. Butamun C (ackopOWHOBas KHCIIOTA).
Pa3znoob6pa3ue 6MONOrNYecKH aKTUBHBIX COCTUHEHUI: aHTUBUTAMUHBI, aHTUOMOTHKH, (PUTOHLIUIBI,
repOUIUIbl, Ae(OoNUaHThl, POCTOBbIE BEIIECTBA (Ba)KHEHIIME MPEACTABUTEIN U MEXaHU3MBbI
JICUCTBUSA).

JlaGopaTopHbie padoThI:
1. KauecTBeHHas peakuus Ha BUTAaMHUH A.
2.. KonnuecTBeHHOE OlpeielieHne BUTaMrHa P B yae.



Tema 7. HykyieHHOBBIE€ KHCJIOTHI M HX 00MeH

HcTopusi OTKpHITUS M U3YUYEHHs] HYKJIEMHOBBIX KHCJIOT, UX XUMUYECKUH cOCTaB. XapaKTepUCTUKa
IIypUHOBBIX U MUPUMHINHOBBIX OCHOBaHUH, BXOASIINX B COCTAaB HYKJIEMHOBBIX KUCIOT. J[Ba Thma
HYKJIEMHOBBIX KHCJIOT: Je30kcupuOonykienHoBas kuciora (JJHK) um pubonykienHoBas kucioTa
(PHK). Paznuuusa mexnay JAHK m PHK no cocrtaBy IaBHBIX a30THCTBIX OCHOBAaHHMH, MEHTO3aM,
MOJICKYJISIDHOM Macce, Jokanu3anud B kieTke u (yskuwmsm. Crpykrypa u ¢yskmuu JHK.
Conepxxanne JIHK B opranusme u jnokanuzanus €€ B KJIETKe (S1p0, MUTOXOHAPHUH, XJIOPOILIACTa,
snucombl). Pasmep m dopmer momexyn JIHK. Kombmeas dopma JIHK HexkoTopweix ¢aros,
MUTOXOHJIpUI M xyoporutactoB. Ilepeuunas crpykrypa JHK. VYemexu u nepcnekTuBsl B
pacimin@poBKe CTPYKTYpbl T€HOMOB MHUKpPOOPTaHHW3MOB, pacTeHU M KUBOTHBIX. [Ipoekt «['eHom
yenoBeka». Bropuunas crpykrypa JHK (monens [Ix. Yorcona n ®@. Kpuka). KoMmminemeHTapHOCTD
A30TUCTBIX OCHOBAaHMU W €€ 3HAYEHUE I BOCIPOM3BEACHMS CTPYKTypbl I'€HOMOB. TpeTrnuHas
crpykrypa JAHK. Caepxcrnupanuzanus JHK. M30bitounocts m koMnakTHOCTh Mojekyn JIHK.
Crpoenne xpomaruHa. Myrtauuu B JIHK u dakropsl, ux Bwi3biBatonue. Pemapanusi cTpyKTypbl
JHK wu e€ 3Hauenue mans coxpaHeHuss BumoB. HacnenctBennwsie 3aboneBanus. PHK, wux
knaccupukamus (TPHK, pPHK, mMPHK, msPHK, t™PHK, Bupycusie PHK). CpaBuutenphas
xapakrepuctuka BuioB PHK mo ux crpykrype u gpynximsm. Mexanu3m OnocunTe3a (peruimkarim)
JHK. ®epments (PHK-nmomumepasza, JJHK-nmonumepasza, JIHK-nuraza) u OenkoBble (akToOphl,
yuacTtBytomue B permkauuu JIHK. PennukanuonHas Buika u dtansl O6uocunreza JHK.
Oco0eHHOCTH peIuIMKalMy y mpo- U 3ykapuot. buocunre3 PHK (Tpanckpumnius) u e€ perymsuus y
npo- u 3ykapuoT. Ilonarue o tpanckpunrtoHax u omneponax. CozpeBanue (mpoueccunr) PHK.
Crmutaiicusr u ero Bunbl. Aytocraicunr. «PemaktupoBanne» PHK. OGparnast Tpanckpurnms u e€
3HauYe€HUE Ui CYIIECTBOBaHMS BUPYCOB (Ha NpuMepe BHpyca HMMyHoAeduIMTa yeloBeka W
BHUPYCOB TpUIINIa) M BHYTPUICHOMHBIX nepecTpoek. [loHSATHE O MOIBMKHBIX T'€HETUYECKUX
ANIEMEHTaX W MX 3HAYEHMM JUIs DBOJIIOLMM TeHOMOB. IIoHATHE O TIeHETHYEeCKON MHKEHEpUH.
[IpyHIMIIBI W CTpaTeruud MOJIEKYJISPHOTO KJIOHHUpPOBaHMA. JlOCTHXKEHHSI UM TEepCHEKTUBBI
MOJIEKYJISIPHOM OMOTEXHOIOTHH.

JlaGopaTopHbie padoThI
1. Beigenenue HyKJI€ONPOTENHOB U3 JPOKKEH.

Tema 8. YruieBoanbl u ux oomen Kiaccudgukanus yriieBoaos.

[Ipocteie yrneBoabl (MOHOcaxapuabl) W WX mpeAcTaBuTenu (pubosza, TIMOK0O3a, (PYKTO3a,
ranakro3a). CiioxxHble yriieBonabl. J(ucaxapumabl (caxaposa, JakTo3a, MaibTo3a). [lomucaxapumbl, ux
CTPYKTypa M TpEACTaBUTENU (TIUKOTEH, Kpaxmall, KJeTdarTka, XWUTUH). (DYHKIHH YTIEBOIOB
(oHepreTuyeckasi, MeraboiMuecKasi, pelentopHas M Jp.). [JTHMKONpOTeHHBI Kak JAETePMHUHAHTHI
rpynn kpoBu. O6meH yrneBonoB. Ilytu pacnama monucaxapuaoB. Perymsius docdhoponusa mpu
ydactTuu TOpMOHOB, (G-0enkoB, TAM® wu mnporemHkuHa3. OOMeH mNIOK030-6-pocdara
(IMXOTOMHYECKUI U amoToMU4ecKui myTH). OOMEH MUPOBUHOTPAJAHON KHUCIOTHI. [JHKONHU3.
CnuproBoe Opoxenue. JlelicTBue 3TaHONa Ha OpraHu3M uenoBeka. [lommdpepMeHTHBIH KOMILIEKC
OKHUCJIUTEIHHOTO JeKapOOKCHMIMPOBAHUS MHPOBUHOTPATHON KUCIOTHL. LMK TpukapOOHOBBIX U
JTUKapOOHOBBIX KHCJIOT, €T0 3HaUY€HHWE B OOMEHE BEIIECTB M OOCCIEYCHUH OpraHWU3Ma SHEPTHEH.
buocunres yrneBoos. IloHsTHE 0 MEpBUUHOM OMOCUHTE3€ yIIIeBOOB. [ mokoHeorenes. buocunres
OJIUTO- U TIOJIMCaxXapuIoB.

JlaGopaTopHbie padoThl
1. liBeTHBIEC peakiy Ha KpaxmMall.
2. KayecTBEeHHbIE PEAKIIMI0 HA MOHO- U IUCAXAPHU/IBI.

Tema 9. Jlunuabl 1 X 00MeH
OO6mas xapakTepucTuka U kKiaaccuuranus aunuaoB. CTpykTypa W (QyHKUMH JTUOUAOB. Ponb
JUTIUIOB B IOCTPOCHUH OMoJornueckux Mmemopan. CTpykrypa u QyHKIu# JumnonporenHoB. OOMeH



XKHUpoB. Pacmajg »UpoB U B-OKHCICHHUE BBICIINX XKHUPHBIX KUCIOT. [ TMOKCHIIEBBIM IIUKI U €ro poJib
BO B3aMMOCBSI3U OOMEHa JHUMHIOB U yIIIeBOJ0OB. MeXaHu3M OMOCHMHTE3a BBICIIUX KUPHBIX KUCIIOT.
buocunres TpurunepuaoB. Hapymenus B ooMene xupoB. OkupeHue u ero npuuuHsl. Bocku, nx
cTpoeHue, (yHKIMUM U TpeicTaBuTenu (crepmainer, muenuHbli Bock). Crepuasl. Creposbl
(xonectepod, aprocrepoi u 1ip.). CTpykrypa U (yHKIHUU CTEPOUIOB (X0JIeBasi KUCIIOTA, CTEPOUIHbIC
ropmoHsl). ®ocdonunuapl. buonornuyeckas ponb QoconununoB. DPocHOUHOZUTUABI KaK
VCTOYHHUKH BTOPUYHBIX IOCPEIHUKOB TOPMOHOB.

JlabopaTtopHbie padoThI
1. Onpenenenue TeMneparypsl IUIABICHUS U 3aTBEPACBAHUS )KUPOB.
2. DOMyIprupOBaHHE KUPOB.

Tema 10. bnonornuyeckoe okuciaenne u cuures AT®

HcTopus uzyueHus npoieccon Ononornyeckoro okucienus: padorst A. H. baxa, B. U. ITannanuna,
O. BapOypra, B. A. Dwurensrapara. PasnooOpa3ue ¢epMeHTOB OHOJOTHUECKOTO OKHUCIICHHS.
CucrteMbl MUKPOCOMAIIBHOTO OKHCIeHUs B KieTke. L{luroxpom P-450 u ero pons B 1eTOKCHKAIMU
KCEHOOMOTHKOB. CyNepoKCHIMCMYTa3a, KaTaia3a U UX pojb B 3allUTe OpraHU3Ma OT aKTHUBHBIX
dopm  kucioponma. Compspbkenue  okucieHus ¢ dochopwmpoBanueM.  CyOcTpaTrHOe
dochopunposanue u pochopuwinpoBaHre Ha YPOBHE EKTPOHHO-TpaHCTIOPTHOH Lenu. [lonsaTHe
o compsrampomeid memOpane MutoxoHapuil. Ctpoenue mnpoToHHOM AT®da3pl U BepoOSTHHIE
MexaHu3Mbl cuHTe3a ATO.

Tema 11. I'opMOHBI M X POJIb B 00MeHe BelleCTB

Knaccudukanus ropmonoB. CTepouiHble TOPMOHBI: KOPTUKOCTEPOH, TECTOCTEPOH,
ACTPAfuoi, SKAW30H. MexXaHu3M JAEUCTBHSA CTEPOUIHBIX TOPMOHOB. IlenTHaHBIE TOPMOHBI.
XapakTeprucTuKa MHCYJIMHA, TOPMOHA POCTa, TUPEOTPOINHHA, TaCTpUHA, Ba3onpeccuHa. MexaHusm
JIeMCTBUS MEeNTUIHBIX TOPMOHOB (HA MpHUMeEpe IIOKareHa W mHcynauHa). CaxapHblil 1uaber u ero
BubL. [Ipounie ropMoHsI (aapeHanuH, ayKCHH, THO0epeUIMHbI, IMTOKUHUHBIL, IPOCTAITIaHANHBI), UX
CTPYKTypa M MEXaHU3M JelcTBHs. Punnsunr-gaxkropsl ropmoHoB. HeliporopmoHns! (3HIOPGHUHBI U
sukedammnel). [[puMeHeHe TOPMOHOB B MEAMITUHE M CEIHCKOM XO3SMCTRBE.

JladopaTopHbie paGoThl

1. KauecTBeHHbBIEC pEaKIIMK HA UHCYJIUH.

2. Peakuus aipeHaIMHA C XJIOPHBIM KEJIE30M.
3. Peakuus agpenannna ¢ Homom.

Tema 12. B3anMocBs3b U peryasuusi 00MeHa BelecTs.

[TpoGnembr Onoxummuueckoi sxosorun OOIIMEe MPEACTABICHHSI O B3aUMOCBSI3U OOMEHa BEIIECTB B
kietke. [loHsATHE O KIIOUEBBIX MeTaboiuTax (MUPOBHUHOTPAIHAS KUCIOTA, KOGEepMEHT-A H 1p.).
B3anmocBs3p 0€1KOBOT0 U HYKJIEHHOBOTO OOMEHA, 3HAU€HUE PEeryilsaTOpHBIX OenkoB. BzanMocss3b
YIJIEBOAHOTO U OenkoBoro obmena. Ponb mupoBHHOrpagHOW KHCIOTHl M IMkia Kpebca B 3TOM
B3aMMOCBS3U. B3anmMocBs3p oOMEHa YINIEBOIOB M JIMIIUIOB; POJb AallETWIKOAH3UMa-A B 3TOM
npoliecce. YpOBHHU peryisiiiui oOMeHa BEIeCTB: KIETOYHbIN, OPraHU3MEHHBIM U MOMYISIIMOHHBIH.
TpaHCKpUNIIMOHHBIN (OTIEPOHHBIN) ypoBeHb perynauud. OCHOBHbIE MEXaHU3MBI PETYISIUN OOMeHa
BellecTB B KieTke. OpraHuM3MEHHBIH YpPOBEHb peryiasiuu. lopMOHanbHas peryasuus oOMeHa
BemecTB. KackaaHbIil MEXaHW3M PETYISALHHA C YYaCTUEM TOPMOHOB M BTOPHUYHBIX IOCPEIHHUKOB.
[TomysIIMOHHBIN  ypOBEHb perynsauuud. AHTUOMOTHKM MHUKPOOOB, (HUTOHLMIBI PACTCHUH,
TEJIEPrOHbI JKUBOTHBIX M UX BIIMSHUE Ha MPOLECCHI KUZHEACSITEIbHOCTU. DKOIOr0-OMOXUMUYECKUE
B3aUMOJICHCTBUS C yYaCTHEM Pa3IMYHbIX TPYMIl OPraHU3MOB: MUKPOOPTaHU3MOB, TPHOOB, BBICIIUX
pacTeHui, >KUBOTHBIX. TokcuHBI pacTeHuil. [lumieBsie aereppeHTsl W aHTHQUAAHTHL. [lumieBbie
aTTPAKTAHTBl U CTUMYJISATOPBL. XE€MOPETYIATOPHI, BO3ACUCTBYIOIINE HA IMO3BOHOYHBIX JKMBOTHBIX.
Hakomnnenue 1 ucnosiab30BaHUE KUBOTHBIMH BTOPUYHBIX META0OJUTOB pacTeHUN. AHTPONOreHHbIE



OMOAaKTHUBHBIE BEIECTBA W MPOOJEMBI XUMHUYECKOTO 3arps3HEeHust Oumocdepbl. DKOIOTHYECKH
Oe3omacHple  CHOCOOBI  BO3JIEHCTBUS HAa  pa3iiMyHble BUABl JKUBOTHBIX, pPACTEHUH U
MUKPOOPTaHU3MOB

Tema 13. IIpoexkTHas padora
[IpenmnaraeTcs a1 NpOeKTHOM paboTHI ClieAyIONINE TEMbI (IPUMEPHBIE):

1. KauecTBeHHBIC peaKkIi HA AMUHOKHUCIIOTHI U OCJIKH.
2. Tlpuroromnenne pacTBopa Oeika (sMuHOTO ansOymuHa). Pa3nenenne OeaKoB KypHHOTO ST 11O
ux pactBopuMmoctu. Jlenarypaius 6enkoB (oOpatumasi 1 HeoOpaTumas).
3. CpaBHUTENBHBIA aHAJIU3 TPOAYKTOB KHUCIOTHOTO M (DEPMEHTATUBHOTO THAPOIHM3a JH- H
MoJIncaxapuaoB (Ha IpUMEpPE caxapo3bl U Kpaxmara).

4. CrneuuduyHocTb AeicTBUs pepMEHTOB (amuiiasa).
5. BnusHue Ha aKTUBHOCTH (PEpMEHTOB TeMIepaTypbl, pH, akTHBAaTOPOB U MHTUOUTOPOB.
6. Briaenenne puOOHYKICOTPOTEHHOB U3 IPOIKKEH.
7. Onpenenenre IpoIyKTOB THAPOIN3a PUOOHYKICOMPOTEHHOB.

8. Brimenenue TMKOreHa W3 TMEUYEHW >KUBOTHBIX. (COIMOCTaBIEHHWE CTPYKTYPHl TJIIMKOT€HA |
Kpaxmaja.
9. PazneneHue yrieBogIoB METOIOM TOHKOCIOMHON XpoMaTrorpaduu.

10. T'waponu3s kxUpOB MO ACHCTBUEM JTUIA3HI.

11. Bnusnaue >xemruu Ha aKTUBHOCTH JIMIIA3HI.

12. KauecTBeHHBIE peaKIIMi HA TOPMOHBI.

13. buoreHHas ximaccupuKkanus XUMHYECKHUX SJIEMEHTOB. BHOIOTMYECKM aKTHUBHBIE BEIIECTBA.
Buramunsl. buonornueckn akTuBHBIE H00aBKU: mpodaHaius wid nois3a? buomornueckas poib
BUTAMHUHOB.

14. Buramun C u ero 3HaueHHUE.

15. HckyccTBEHHBIE )KUPBI — YTpo3a 310POBBIO.

16. Hcnonp3oBaHHE IPOAKEH B MUIIEBON MPOMBIIIIEHHOCTH.

17. WccnenoBanue (hU3MKO-XMMHUYECKHUX CBOMCTB MOJIOKA Pa3HBIX MPOU3BOAUTENEH, MMEIOIINX
HKOJIOTHUECKHI CepTH(UKAT.

18. Hon B mpoayKTax MATAHUS U BIMSHUE €70 HA OPTAaHU3M YeJIOBEKA.

IlepeyeHb JO0CTYNHBIX HCTOYHHUKOB HH(pOpMaLMHU

B pasnene npeacTapieH CIUCOK KHUT U CCBUIOK HA CaThl, B KOTOPBIX MOAPOOHO OCBEIICHBI
aCIeKThl paccMarpuBaeMbIX BONpPOCcOB. X MOXHO pekoMeHIO0BaThb Kak YYHUTENI0, TakK |
00y4aeMbIM, IPOSIBUBIIIUM HHTEpPEC K U3y4aeMoil Teme.

1. TwoxaBkuHa H. A. buoopranmdeckas xumus [DIeKTpOHHBIN pecypc|: yueOHuk. [maBa 14.
HykneunoBsie kuciotsl. Hykneoruausie kopepmentsl / TiokaBkuna H. A., bayxos 10O. U.,
3ypabsia C. D. // Mocksa: ['rorap-Menna, 2014. — 416 c.
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becnanos I1. . lopodeer M. B., XKumun [[. M., 3umuna A. U., OpxexoBckmii I1. A. —
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