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.  Kommiekc OCHOBHBIX XapaKTEePUCTUK JAOTMOJTHUTEIbHOI
o01Ieo0pa3oBaTe/IbHOM 001ePA3BUBAKOLIEH IPOrPAMMBbI

IHoscuurenbHas 3anucka HanpaBiieHHOCTH IPOrpaMMbl

JlononuuTtenbHas oOepa3BuBatonias nporpaMma «buoxumus» UMeeT eCTECTBEHHO-
HAy4YHYIO HAIPaBIECHHOCTD.

JlaHHBI KypC COAEp)KaTeIbHO CBS3aH C KypcamMd XUMHUHU, OMOJOTrWH, (PU3UKU U
HOCUT  HMHTETPUPOBAHHBIA  XapakTep, CHOCOOCTBYS  pPa3BUTUIO  €CTECTBEHHO-HAYy4YHOIO
MUpPOBO33peHust ydamuxcs. [Iporpamma «buoxumus» sBISE€TCS 4acTblO MPEAMETHOM 0O0JacTH
«EcrecTBeHHO-HayuHble npeaMeTsl». [Iporpamma obecrnieunBaeT: 3HAKOMCTBO C COBPEMEHHBIMU
(dbyHIaMEHTaTbHBIMA U TIPUKJIAIHBIMU HUCCJICIOBAHUSIMU B 00JaCTH OUOXUMUU; (HOPMUPOBAHUE Y
00y4YarommXxcs KOHBEPreHTHOTO MBIILIEHUS; yrayOjieHue u 0000IIeHre 3HAaHUN IIKOJIBHUKOB O
BBICOKOMOJIEKYJISIDHBIX ~ BEILIECTBAX, METOJAX MUX  H3Y4YEHUs; PACKPBITHUE  MPHUHIUIIOB
(GYHKUMOHUPOBAHUS JKMBBIX CHCTEM; 3HAKOMCTBO C MCTOPUEH pa3BUTUS €CTECTBO3HAHUA H
COBPEMEHHBIMU pa3pabOTKaMU YUYEHBIX; BOCIUTAHHE OEPEKHOTO OTHOIICHMS K KUBOM MPUPOJE,
dbopMHpoBaHUE KYyJIbTYypbl MNUTaHUS, OOy4YEHHE apryMEHTHPOBAaHHOMY BEJCHHMIO UCKYCCHUU;
’KEJIaHWE 3aHUMAThCSl HAYYHO-TIPAKTUYECKOMN JAEATENbHOCTBIO.

JlononHuTenbHas obiiepa3BuBaioias nporpaMmma «buoxumMus» UMeeT eCTeCTBEHHO-
HAay4YHYIO HalpaBJIE€HHOCTh M pa3paboTaHa B COOTBETCTBUHM CO CJEAYIOUIMMU HOPMaTHUBHO-
IPAaBOBBIMU JIOKYMEHTAMU:

o ®enepanbupiii 3aK0H oT 29.12.2012 N 273-®d3 (pen. ot 30.12.2021) "O6 obpa3oBaHuu B
Poccuiickoit @enepanuu (¢ u3M. u go1., BCTyi. B cuiy ¢ 01.03.2022);

o Crparerus pazButusi Bocnutanusi B Poccuiickoit @enepanuu 10 2025 roaa, yrBepkaeHHAs
pacnopspkenueM IpaButensctBa PO ot 29.05.2015 1. Ne 996-p.;

o Konnenuust pa3BuThs I0MOJHHUTENBHOTO oOpaszoBanus neredd mno 2030 (Pacmopsbxenwme
ITpaButenbctBa PO o1 31.03.2022 1. Ne 678-p);

o Ilpukaz MunuctepctBa npocsenieHuss Poccuiickoit @enepanuu ot 27.07.2022 r. Ne 629
"O6 yrtBepxkaeHun llopsaka opranuzanMd W OCYHIECTBJICHHS  00pa30BaTEIbHOM
JESTEIBHOCTH T0 IOMOJIHUTEIbHBIM 00111e00pa3oBaTeIbHBIM MporpaMMamM” (BCTYI. B CHITY C
01.03.2023);

o IlocTanoBnenue I MaBHOTO rocyJ1apCTBEHHOTO CaHUTapHOrO Bpada Pocculickoin denepanun
or 28.09.2020 1. Ne 28 «O6 yrBepxnenun CaunlluH 2.4.3648-20 «Canurtapho-
AMUAEMHUOJIOTUYECKUE TPEeOOBaHUS K OpPTraHHU3aIMsSM BOCHHUTAHUS U OOYYEHHS, OTIbIXa U
O3JOPOBJICHHUS IETEN U MOJIOJEKN»;

o Meroandeckoe mocodue «Peammsamusi 0Opa3oBaTeNbHBIX MPOTPaMM IO XUMHUU M3 YaCTH
ydgeOHOTO T1IaHa, (QOopMUPYEeMOW y4YacTHHUKaMU 0Opa3oBaTeIbHBIX OTHOIIEHUW, C
UCIIOJIb30BaHUEM 00opyaoBaHus AeTckoro TexHomapka «llxonbubrit KBantopuym» B.E.
[Tonomapes. M.2021r

IIporpamma cTapTOBOro0 YpPOBHAI OOY4YeHHS - 3TO OOCCIEYCHHE IMOJYYCHHE
JIOTIOTHUTENIbHBIX 3HAHUW, YMEHHUH 1 HaBBIKOB.

AKTYaJIbHOCTH NPOrpaMMbl

[IporpamMmma MMeeT colMaNbHYI 3HAYMMOCTH JIJIsl Hallero oomecTtBa. Poccuiickomy
OOIIECTBY HYXHBI OOpa3oBaHHBIC, HPABCTBEHHBIC, MPEANMPUAMYHUBBIE JIOIU, KOTOPHIE MOTYT
CaMOCTOSITEJIbHO MPUHUMATh OTBETCTBEHHBIE PEIICHHS] B CUTYyallUsIX BbIOOpA, MPOTHO3UPYS HX
BO3MOKHbIE mocnencTsus. OqHa u3 3ajay 0oO0pa30oBaHUs HA CETOJHS — BOCIHUTAHUE B PEOEHKE
CaMOCTOSITEIbHOM JMYHOCTU. JlaHHas mporpaMma CHOCOOCTBYET Ppa3BUTHIO Y  yHAIIMXCS
CaMOCTOSITEJILHOTO MBIIUICHUS, (POPMHUPYET YMEHHsI MPUOOPETaTh W MPUMEHSTH, MOJYYECHHBIC



3HaHUS Ha NpakTuke. Pa3BuTue u popmMupoBaHuE BHINIEYKA3aHHBIX Kaue€CTB BO3MOXKHO Oyaromaps
Pa3BUTHIO HAYYHO-TIO3HABATEILHOIO HHTEPECA BO BPEMSI 3aHATHIA.

HoBusna.

Konnenmus coBpeMeHHOro 00pa3oBaHUs MOJPa3yMEBAaET, UYTO YUUTEIb MEPecTacT
OBITb OCHOBHBIM HMCTOYHHKOM HOBBIX 3HAaHHUM, a CTAHOBUTCSI OPraHMU3aTOPOM MO3HABATEIBHOM
NEATENbHOCTH YYalIuXCsl, K KOTOPOM MOXHO OTHECTH U UCCIIEIOBATEIIbCKYIO JIESITEIIbHOCTD.

C ToYKHM 3peHUs] HAyKH, SKCIIEPUMEHT — 3TO MCCIEA0BATEIbCKUI METOJI 00yUYEHUS,
KOTOPBIM TIOJIHUMAET T[O3HABaTENbHBIA HWHTEpEC Ha O0ojee BBICOKUUA YpPOBEHb, YCHIHUBACT
MOTHUBAIIMIO CaAMOCTOSITEILHON JeaTebHOCTH. MccnenoBaTeIbCKUil METOJ SIBISICTCSl YCJIOBHEM
dbopmMupoBaHus HHTEpeca, NOTPEOHOCTH B CAMOCTOATEIBbHOW, TBOPYECKOU JIESITEIBHOCTH
yYaInXcs.

CoBpeMeHHBIE DJKCIIEPUMEHTAJbHBIE HCCIEIOBAaHUS 10 XUMHUU YK€ TPYIHO
MpeACTaBUTh 0€3 HUCIOJL30BaHUS HE TOJIBKO aHAJOTOBBIX, HO M ITU(POBBIX H3MEPUTEIBHBIX
npruOoOpOB.

[udpossie nabopaTopun MO XUMUU MPEACTABICHBI JAaTYMKAMH JJIsl U3MEPEHUS U
pErucTpaliiu  pa3iuyHbIX MapaMeTpoB, HHTepdericamMu cOopa JaHHBIX U MPOTPaMMHBIM
oOecrieueHUEM, BHU3YAJIU3UPYIOIIUM JKCIIEPUMEHTANIbHbIC JIaHHBbIE Ha »JKpaHe. llpu 3TOM
AKCIEPUMEHT OCTAETCS TPAJUIIMOHHO HATYPHBIM, HO JIAHHBIE DKCIIEPUMEHTAa 00paldaThIBAIOTCS U
BBIBOJISITCS HAa DKpaH B peajbHOM MaciiTabe BpEeMEHH W B pallMOHaIbHOM rpaduyeckoi dhopme B
BU/JIC YHMCJICHHBIX 3HAYCHUH, TuarpamM, rpadukoB u Tadauil. OCHOBHOE BHUMAHHUE YYalIUXCs MPH
ATOM COCpeIoTayMBaeTCs HE Ha COOpPKE M HACTPOWKE SKCIEPUMEHTAJbHOW YCTAaHOBKH, a Ha
MPOCKTUPOBAHUM PA3TUYHBIX BAPUAHTOB IMPOBEJICHHS SKCIEPUMEHTA, HAKOIUICHUHM JaHHBIX, UX
aHaJu3e M MHTEpHpeTaIuu, (opMyIrpOBKE BHIBOJIOB.

OTinuurenbHas 0COOCHHOCTH B denepanbHOM rOCyJ1apCTBEHHOM
obpazoBarenbHoM cranjgapte (OI'OC) mpomnucaHo, YTO OAHUM U3 YHUBEP- CAIBHBIX YUEOHBIX
JIEUCTBUM, MPUOOPETAEMBIX YUAIIUMHUCS, JOJKHO CTaTh YMEHHUE «IIPOBEIECHHUS OIBITOB, MPOCTHIX
AKCIIEPUMEHTAIBHBIX HCCJIEJOBAHUM, MPSAMBIX W KOCBEHHBIX H3MEPEHHI C HCIOJIb30BAHUEM
aHAJIOTOBBIX W HM(POBBIX U3MEPUTEIBHBIX NPUOOPOB». JlJIT 3TOrO Yy4YUTENb XUMHH MOXET
BOCTIOJIb30BAThCS YUEOHBIM 000PYI0BaHHE HOBOTO MTOKOJICHUSI — IU(POBBIMU JTA00PATOPHUSIMHU.

Anpecat mporpammbl. Kypc mnpeaHazHadeH ydanuMmcs CTapuiedl KONl (s
oOydJaromuxcs B Bozpacrte 14-17 ner).

O0beM M CPOK 0OCBOEHUSI MPOrPAMMBbI

Cpok peanu3aiid JONOJTHUTEIBLHON 00I1Ieo0pa3oBaTeibHON 00IIepa3BUBatoNeh
nporpamMmmbl —1 rtox. KommdectBo y4eOHBIX uyacoB B Toj — /2. OOmiee KOJWYECTBO 4YacoOB
HEOOXOUMBIX JIJII OCBOCHHS IIporpaMMbl — 72 yaca (36 pabodux HeJenb)

®opma 00y4eHHUs - OYHAA

Oco0eHHoOCTH Opranu3anum 00pa3oBaTebHOIO Npolecca

['pynmer  MoryT OBITH Kak OJHOBO3PACTHBIMH, TaK W  Pa3HOBO3PACTHBIMH.
[Iporpamma 00y4eHHUsI pacCUWTaHa Ha OMPENENCHHBIN YpOBEHbIOJATOTOBKH YYaIIUXCs: 0a30BbIC
3HAHUS 110 OMOJIOTHUH, XUMUH, (PU3UKE

Pe:xxum 3aHAITHII: KOTMYECTBO YAacOB B HEAENO: 2 Haca, NEPUOJUYHOCTh: 1 pa3 B
HEJICITI0, MPOJIOJKUTEILHOCTD 3aHATHs 2 Jaca (lakanemudeckwuii yac — 45 MuHyT).

Henw:

O3HakOMUTH y4yalUXcsi C OHOXMMHUEW KakK HAayKOWl HSKCIepUMEHTAIbHOM,
coueTaroliel B cebe OpraHnyeCcKyr0 XUMUIO U OMOJIOTHIO

3aoauu:
Oobyuarwowue:
e chopMUpOBaTh HABBIKM CAMOCTOSITEILHON PabOThl C HMU(POBBIMU AATUHKAMH,



MPOBECHUS U3MEPEHUN U 0OPAOOTKHU MOTYUYEHHBIX U3MEPEHUI;
e  pACHIMPUTH, YIIIYOUTb U 0OOOIIUTH 3HAHUS O CTPOCHUH, CBOMCTBAX U (PYHKIIUSIX
OMOMOJIEKYJI;

Pazeuearouue:

e Pa3BuTh mO3HAaBaTENbHBIM MHTEPEC U METANPEIMETHBIE KOMIETCHIIUU
o0Oy4aromuXxcs yepe3 NPaKTUYECKYIO A TENbHOCTh

e chopmMupoBaTh YCTOMUMBBINA HHTEpPEC K MPOQPECCUOHATHLHOM JEATEeIbHOCTU B
00JIaCTH €CTECTBEHHBIX HAYK.

e  KEJAHWE 3aHUMATHCS HAYYHO-NIPAKTUUECKOMU JIESITENbHOCTBIO.

Bocnumamensnuie:

e chopMHUPOBATh KYyJIbTYPY KOJUIEKTUBHOM TMPOEKTHOM JEATEILHOCTH TP
peanuzanuu  OOIIMUX TMPOEKTOB. BOCHUTAHHE OEPEKHOrO0 OTHOIICHHS K KUBOW MPHUPOJE,
dhopmupoBaHue KyJIbTYpPhl TUTAHUS;

e 00ydyeHUE apryMEHTUPOBAHHOMY BEJICHUIO TUCKYCCHUHU.

YUYEBHBIN IJIAH
Ne n/n | Ha3Banue paszaena, TeMsl KosmmuecTBo yacos ®opma
BCETO TEOpHsI MIPAKTHKA aTTecTarl
UU/KOHTP
oISt
. BBenennue. 6 4 2
1. BBoaHbBIC 3aHATHS. 4 2 2
XHWMHUYECKUH IKCIIEPUMEHT U 3
nudposeie 1abopaTopuun a
2. BBenenue B 0MOXUMUIO 2 2 q
e
T
11, OcHOBBI OMOXHMMMHH. 52 36 16
3 | XuMHYECKH COCTaB 4 3 1
OpraHuU3MOB H 0011Iee
MoHATHE 00 OOMEHe
BEIIIECTB M SHEPTUH B )KMBOU
pUpoJIe OTtuer
4 | benku. Pacnag u OnocuHTe3 8 6 2 B O
. OEIKOB. TS
5 | ®epmeHTHI 6 4 2 T
5071
6 | BuramuHbI 1 HEKOTOPBIE 6 4 5 MpaKT
Ipyrue OMOJOTHYECKH .
AKTHUBHBIE oif
COEIMHEHHS paGoT
7 | HyknenHOBBIE KUCIOTHI M X 4 3 1 o
. oOMeH
8 VYrineBoasl 1 uX 0OMeH 5 3 2
9 JInnuael 1 X oOMeH 5 3 2
10. buomornueckoe oKuciIeHUE U 2 2
cuare3 ATD
11. ['opMOHBI 1 UX poJb B 8 6 2
0OMEHE BEIICCTB
12. B3aumocBs3p U perynanus 4 2 5
0OMEHa BEIIECTB.
[TpoGnembl OMOXUMUYECKOM
9KOJIOTUH




IIpoexTHas padora.
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Hroro yacos
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Conepmafme InporpaMMHOro Mmarepuajia

BBenenue 64

Tema 1. Xumuueckuii 3xcnepumenm u yughpogwie nadopamopuu 44

Hudposeie natumku. OOmme xapakrepucTuku. dDuszmueckue 3PEGEKTsl,
HCIIOJIb3yeMbIE B pa0OTe TaTUUKOB.

Tema 2. Beeoenue ¢ ouoxumuro 2u

buoxumus — Hayka 0 KaueCTBEHHOM COCTaBe, KOJUYECTBEHHOM COJICp>KaHUU
U TpeoOpa3oBaHUAX B MPOIECCE >KUHEACATCIHOCTU COEIUHEHHM, 00pa3yrolux >XUBYIO
Mareputo. Hctopusi pasButuss Ouoxumuu. Poib OTEYECTBEHHBIX YUYEHBIX B Pa3BUTHU
Ouoxumuu. B3auMocBA3b OHOXMMHHM C MOJIEKYJISIpHOM Ouosoruei, OuoU3UKON uU
OmoopraHmdyeckod xumued. 3HaueHWe OMOXUMHUM JJISI Pa3BUTUSL OUOJOTUM, MEIUIIMHBI,
OMOTEXHOJIOTHUH, CEJIBCKOTO XO3SIMCTBA, TEHETHUKU M DKOJIOTUU. METOoJbl OMOXMMHUYECKHUX
UCCJICJIOBAaHUNA M UX XapakTepucTuka. lcronb3oBaHUE COBPEMEHHBIX CKOPOCTHBIX U
ABTOMATU3UPOBAHHBIX (PU3MKO-XUMUYECKUX METOJ0B aHajau3a Il OMOXMMHYECKUX IIeJIeH.
buoxuMmudeckre MeTOIbl MOHUTOPHUHTA OKPYIKAIOIIEH CPEIbI.

Ocnoevl ouoxumuu 52u

Tema 3. Xumuueckuit cocmag 0p2aHuzmoé u oduiee nouamue o6 oomene
geujecme u IHEPZUU 6 HcUuGoll npupooe 4u

[TonsiTue O TrIaBHBIX OMOTEHHBIX JJIEMEHTaX. Makpo- WU MHKPOIJIEMEHTHI
.3aKOHOMEPHOCTH  PACIPOCTpPAHEHUsS DJEMEHTOB B KuUBOW mnpupojae. IloTpeOGHOCTH
OpraHW3MOB B XUMHYECKUX dJIeMEHTaX. bruoreoxuMuueckuii KpyroBopoT BEIIECTB B MPUPOJIC
— OCHOBa COXpaHEHHsS paBHOBecus Ouocdepnl. MacmTabbl 0OMEHa BEIIECTB B KHUBOWU
npupose. IlnacTudyeckue ©  HSHEPreTHYECKUE BEIIECTBA. bBHUOJIOTHYECKH  aKTHUBHBIC
COEIMHEHUS, UX POJIb B KU3HU YEJIOBEKA, )KUBOTHBIX U pacTeHuil. [loHsTHEe 0 mecTuMaax u
UX BUOAX.

Tema 4. benku. Pacnad u ouocunmes 6enkoe 8u

Ponb GenkoB B mocTpoeHUU M (PYHKIIMOHUPOBAHUU KUBBIX cucTteM. [loHsTHe
0 MPOTEOME U MPOTECOMHUKE. AMUHOKHUCIIOTHBIN cOCTaB OENKOB

JloHsiTHe 0 MPOTEMHOTEHHBIX aMUHOKUCTOTaX. Croco0 CBsI3W aMUHOKUCIIOT B
oenkoBoit  Monekyine. Ilemrwasl. Ilpupomubie mentuabl  (TUIYTaTHOH, Ba3OIMPECCHH,
sHKedaauHbl, HAOPGUHBI U JIp.), X (PHU3HMONIOrHYecKOoe 3HAYCHHE W HCIOJIb30BaHUE B
KaueCTBE MEIUIIMHCKHUX MPENapaToB. XUMUUECKUN CUHTE3 MENTUAOB 3aJJaHHOTO CTPOEHUS U
BO3MOXHOCTH UX TpuMeHeHus. CTpykTypa OenkoBbIX Mosiekyn. [lepBuuHasi cTpykTypa
OenkoB. [IpUHIMIIBI U METONBI OMpEEICHUs] MEPBUYHOM CTPYKTYphl Oenka. Bropuunas u
HAJBTOpUYHAsL CTPYKTyphl OenkoB. Ilonstne 00 o- u P-kKoH(DOpMAIUAX TOIUMETITHTHON
nenu (paboter JI. Tlommara). IlapameTpsl o-ciupanu mnojunentugHo 1enu. CBs3b
MEPBUYHON M BTOPUYHON CTPYKTyp OenkoBoil Monekynbl. Kimaccudukanus OenKoB 1O
3JIEMEHTAM BTOPUYHOW CTPYKTYpbl. JIOMEHHBIM MPUHIMUII CTPYKTYPHOW OpraHU3aluu
oenkoB. [loHsiThe O CTPYKTYpHBIX U (GYHKIMOHAIBHBIX JIOMEHax (HAa MpuUMepe
UMMYHOTJIOOYJIMHOB M KATAIUTUYECKH aKTHUBHBIX OenkoB). TpeTudHas CTpykTypa OEIKOB.
Tunmbl cBsizel, oOecreYNBAIONIUX TOMJEPKAHUE TPETUYHON CTPYKTYphl. JIMHAMUYHOCTH
TPETUYHON CTPYKTyphl OenkoB. CamoopraHu3aius TPETUYHOW CTPYKTYpPHl OEIKOBOM
MOJICKYJIBI M POJb CHEIUPUISCKUX OEIKOB-IIANepoOHOB B 3ToM mporecce. [Ipeackazanme
MIPOCTPAHCTBEHHOI'O CTPOEHHUSI OEJIKOB UCXO/SI U3 UX MEPBUYHOM CTPYKTYpbl. UeTBepTHUHAS
cTpykTypa OenkoB. KoHKpeTHbIE MpUMEPhI YeTBEPTUIHON CTPYKTYPHI OEIKOB (TeMOTJIO0UH,
JAKTaT-IeTuporenasa, karaiaza u j1ap.). Homenknatypa u kiaccudpukanus O€IKOB.
OyHKUUOHANIbHAS ~ KiIaccupuKanuus OEIKOB M XapaKTepUCTHKA OTACJIbHBIX TPYIIL:
CTPYKTYPHBIX, COKPATUTEIIbHBIX, 3AUIUTHBIX, TOKCUYECKUX, PELENTOPHBIX U PETYISATOPHBIX.
benku (MeTanIoTHOHEUHBI, TEMOTJIOOHH | JIp.).



Pacnan GenkoB. depMeHTHI, OCYyIIECTBIsIONIUE pacnan 0enkoB. [Iporeacombl
— KOMIUIEKCHI MPOTEOJUTUYECKUX (PEpMEHTOB. MaKOpHbIE OEJNKH KPOBH KaK MCTOYHUKH
OMOJOTMYECKH AKTUBHBIX MNENTUA0B. MeTaboau3M aMUHOKUCIOT. KoHE4Hble NpOAYKTHI
pacnazga OelIKOB M NyTH CBA3BIBAaHUS aMMuaka B opraHuszMme. Ilytu HoBooOpa3oBaHUs
aMUHOKHUCHOT. [lepBUYHBIE M BTOPUYHBIE AMUHOKHUCIOTHI. 3aMEHUMBbIE M HE3aMEHHMBbIE
aMUHOKHUCIOTHI. buocunTes 6enkoB. MaTpuuHas cxemMa OMocuHTe3a OENKOB. AKTUBHPOBaHUE
amuHOKucH0T (cuHTe3 amuHoaumi-TPHK). Crpoenune pubocom. CoctaB mpoKapuOTHUECKUX
U JykapuoTudeckux puodocoMm. llomupubGocombl. DTambl TpaHCHSIUU (MHULMALIMS,
aJoHranus, TepMmuHauus) W ux peryasauus. Kox OenkoBoro cunHte3a. OcoOEHHOCTH
TreHEeTHYECKOro KO/1a MUTOXOHJIPUH U XJIOPOILIACTOB.

Jlabopamopnutit pabomul

1 Omnpenenenne  cpeabl  pacTBOPOB  aMHHOKHUCIOT.  2.0mpenencHue
M302JIEKTPUUECKOM  TOYKM  KeJaTuHbl.  3.0mpeneneHue  TEeMIeparypbl  IUIaBICHHUS
AMUHOKHUCJIOT.

4.  BausHue TeMnepatypbl Ha CBOMCTBA OEJIKOB.

5. Bnusnue usmenenus pH Ha cBoiicTBa OenkoB.6.1{BeTHbIE peakiuu Ha
OeJIKH.

Tema 5. @epmenmul 6u

Pa3Hoo0Opa3ue kataauTUUYECKH aKTUBHBIX MOJIEKYyJ. KaranuTuuecku akTUBHbBIE
Oenku (H3UMBI), Karanutudecku aktuBHble PHK (pubo3uMbl), KaTalUTUYECKH AKTUBHbBIC
anTutena (a63umsl).Katanutuueckas ¢pyHkuus 6enko. Pa3nuuus B cBoiicTBax (epMEHTOB U
KaTajan3aTopoB MHOM npupoibl. CrienuuyHOCTh 1eicTBUS (hepMeHTOB. Poiib 0TeuecTBEHHBIX
yuénbix (WM.II. TlaBnoB, A.E. bpaynmreitn, B.A. Duremprapar u ap.) B pa3BUTUU
sH3uMosoruu. IloHATHe O CyOCTpaTHOM U aJUNIOCTEPUYECKOM IIEHTpaxX B MOJEKYJe
depmenToB. depMeHTHI MOHOMEPHI (TPHUIICHH, JU30IMM) W MYJIBTHUMEPHI (TIyTaTHOH-
penykrtasza).llonatue o xodepmentax. KodepmeHTI — TMEpeHOCUYMKH BOAOpOAA U
anexktponoB (HAJ, HAJ®, ®AJl), u aromueix rpynn (ATD, kobepment-A, HJID-
caxapa).MHoxecTBeHHbIe (OopMbI  PepMEHTOB U UX (GYHKUMOHAIBHOE 3HAYCHHE.
N3odepMeHThl JTakTaTAETUAPOreHa3bl. 3HAYEHUE HCCIE0BaHUS MHOXKECTBEHHBIX (HOpM
(dbepMeHTOB i1 MEAMIMHBI, T€HETHUKU, CEJIEKIIMHM W MOHUTOPUHTA OKPY>KAIOIIEH CpeIbl.
Mexanu3m  gerictBus  pepmeHTOB. DepMeHT-cyOCTpaTHbIe KOMIUIEKChl. KoHcTaHTa
muccommanu  epmenT-cyoctpatHoro komruiekca (KS) wu  xoncranta Muxasnuca
(KM).AkTuBaTopbl ¥ MHTHOUTOpPHI (epMEHTOB. BiusHHEe KCEHOOMOTHMKOB HAa AKTHUBHOCTH
depmentoB. Homenknatypa m knaccupukamus depMeHToB. [IpuHIMIBI KiacCUUKALAH
¢depmenToB.[IpombilizieHHOE TIONy4eHHE U TMPAKTUYECKOE HCIOJIb30BaHUE (PEPMEHTOB.
[lepcieKTUBBI MPAKTUYECKOTO WCIOIb30BaHUS PUOO3UMOB M a03UMOB JUisi OOpPBOBI C
3a00JIeBaHUSIMU YEIIOBEKA.

Jlabopamopnutit pabomul

1.  TepmonaGuiabHOCTH PEPMEHTOB.

2. BnmsHMe aKTUBATOPOB U MHTUOUTOPOB Ha pabOTy (EPMEHTOB.

Tema 6. Bumamunvt u Hexomopwle oOpycue Ou0a02UYECKU AKMUGHDbBIE
coeduneHnus 6u

Hcropust OTKpbpITHS BUTaMUHOB. PoOJib BUTaMMHOB B NUTAaHUM YEJIOBEKA U
KUBOTHBIX. ABUTAMUHO3bI, TMIIOBUTAMHHO3bI, THIIEPBUTAMUHO3bl. COOTHOILIIEHHE BUTAMUHOB
u koepmenToB. Butamepus. XXupopactBopumblie BUTaMuHBL. ButamMmuH A u ero ydactue B
3purenbHoM akte. Butamunsl D, K u E u ux ponbs B oOmeHne BemiecTB. BogopactBopumbie
Butamuubl. Butamunel B1, B2, B5, B6, B12, ux 3nauenue B oOmeHe BemecTtB. Butamun C
(ackopOunHoBasi ~ kuciora).PazHooOpazue  OHMOJOrMYECKH  AKTUBHBIX  COEJUHEHUIA:
QHTUBUTAMUHBI, aHTUOMOTUKH, (DUTOHIUABI, TepOULTMALI, 1edOTUAHTHI, POCTOBBIC BEIIECTBA
(BaxkHEHIIME MPECTABUTENIN U MEXaHU3MbI ICHCTBUA).



Jlabopamopnuie padbomot

1.KauecTBennass peakuuss Ha BUTamMuH A. 2.KonudecTBeHHOE ompeneicHue
ButamuHa P B yae.Tema 7. Hykneunoevie kuciomul u ux oomen 4u

Hctopust OTKpBITUS W U3YUYEHUS HYKJICHHOBBIX KHCJIOT, MX XUMHUYECKUU
COCTaB. XapaKTEpUCTHKA NyPUHOBBIX U NUPUMHIMHOBBIX OCHOBAaHWM, BXOJAIIUX B COCTaB
HYKJIEHMHOBBIX KUCJOT. J[Ba TUMA HYKJIEMHOBBIX KHUCIOT: I€30KCUPHUOOHYKIEMHOBAsT KUCIOTA
(IHK) u pubonykneunoBas kuciota (PHK).Paznuuus mexny JJHK u PHK mo cocraBy
IJIABHBIX a30THCTBIX OCHOBaHUM, IIEHTO3aM, MOJIEKYJISIPHOM Macce, JOKaIUu3aluu B KIETKE U
¢ynxuusam. Ctpykrypa u pyukuuu JJHK. Conepxanue JIHK B opranusme u nokanuzanus e€
B KJIETKE (SIp0, MUTOXOHJIPUH, XJIOpOILIacTa, 3nucomel). Pasmep u dhopmer monexyn JIHK.
Konbuerass popma JIHK nekoropwix (aroB, MutoxoHapuit u xjoporiactoB. [lepBuunas
ctpykrypa JHK. VYcnmexu wu mnepcnexktuBsl B pacliu@poBKE CTPYKTYpbl T€HOMOB
MHUKpPOOPIraHU3MOB, pacTeHUM U KUBOTHBIX. IIpoekr «l'eHOM 4enoseka». Bropuunas
ctpykrypa JHK (Momens [x.Yorcona u @.Kpuka). KoMmmieMeHTapHOCTh a30THUCTHIX
OCHOBaHMNW M €€ 3Ha4YeHUE [JI1 BOCIPOU3BEIACHUS CTPYKTYypbl TE€HOMOB. TpeTuuHas
ctpykrypa [HK. Csepxcnupanuzanus JIHK. M30bITOUHOCT, M KOMIAKTHOCTH MOJIEKYII
JHK. Crpoenne xpomaruna. Mytauuu B JJHK u ¢dakropsl, ux Bb3biBatomue. Penapaims
ctpykrypsl JJHK u e€ 3nauenHue s coxpaneHus BuaoB. HacnencrBeHHble 3a00J€BaHMS.
PHK, wux xnaccudukamus (TPHK, pPHK, mPHK, maPHK, t™PHK, Bupycusie PHK).
CpaBHutenpHas xapakrepuctuka BugoB PHK mo ux crpykrype um pyskiusm. MexaHuzm
ounocunresa (peruukanuu) JJHK. ®epments (PHK-nonumepasza, JJHK-nonumepasa, JHK-
nurasa) u 6enkoBbie GakTophl, yuacTBytomue B perukanuu JJHK. Permukanmonnas Buika u
stanbl 6uocunre3a JJHK. OcobenHoctu pemnukanuu y mpo- ¥ 3ykapuot. buocunres PHK
(TpaHCKpUIILIKA) U €€ PEeryJIsaLus y po- ¥ d3yKapuoT. [loHATHE O TPAaHCKPUNITOHAX U ONIEPOHAX.
Co3speanue (npoueccunr) PHK. Crutaiicusr u ero Buibl. AyTOCIUIaHCHHT.

«PenaktupoBanue» PHK. OOpatHas TpaHckpuniuss ¥ €€ 3HAYCHHE IS
CYILIIECTBOBAHUS BHPYCOB (Ha TpHUMEpe BHpyca HMMYHOJe(hUIIUTAa YeIOBEeKa U BUPYCOB
IpUININa) U BHYTPUTE€HOMHBIX NlepecTpoeK. [IoHsATHE 0 MOABMKHBIX T€HETHUYECKUX IJIEMEHTaX
Y UX 3HAYEHUU [JJIS1 SBOJTIOLMY reHOMOB. [loHsATHE 0 reHeTnuecKkoil nHkeHepu. [IpuHuuns! u
CTpPaTeTMH MOJIEKYJISIPHOTO KJIOHUPOBaHUA. JIOCTHXKEHMS U NEPCHEKTHUBBI MOJIEKYJISIPHOU
OMOTEXHOJIOTUH.

Jlabopamopnuie padomuwr 1.

Tema 8. Yeneeoowt u ux oomen 5u

Knaccuduxamus yraeBomoB. Ilpocteie yrieBonmbl (MOHOCaxapuibl) M HX
npencraBurenu (pubo3a, rmoko3a, ppykrosa, ragakro3a). CinoxxHble yrieBoabl. Jucaxapumbl
(caxapo3a, nakTo3a, ManbTo3a). [lomucaxapuapl, UX CTPYKTypa U NPEICTaBUTENM (TJIUKOTEH,
KpaxmaJi, KIeTdyaTrka, XuThH). DYHKIUU YIJIEBOJOB (dPHEPTreTUYECKas, MeTa0oIudecKas,
perienTopHas U Ap.). [ TMKOTPOTEHHBI KaK JETEPMHUHAHTHI Tpynm KpoBu. OOMEH yTIIeBOJOB.
[yt pacnama nomucaxapunoB. Perymsauus ¢ochoponuza nmpu ydacTuu ropmoHoB, G-
o6enkoB, TAM® wu mnportenmHkuHa3. OOMeH TIIOK030-6-pochara (AUXOTOMHUECKUI U
anoromudeckuii mytu). OOMEH MHUPOBUHOTPAAHOW KHUCHOTHL. [nukonu3. CouproBoe
Opoxenue. JlelicTBue »STaHONla Ha OpraHuU3M denoBeka. [lommdpepMEeHTHBIH KOMILIEKC
OKHUCJIMTEIFHOTO JEKapOOKCIIIMPOBAHUS TUPOBUHOTPATHON KUCTOTHI. [[1KI TprKkapOOHOBBIX
U JUKapOOHOBBIX KHCIIOT, €ro 3HAaueHHEe B OOMEHE BEIIeCTB W OOECNEYEeHUU OpraHu3Ma
sHeprueil. buocunre3 yriaeBogoB. I[loHsiThe O TmEpBUYHOM OMOCUHTE3€ YIJIEBOJOB.
I'mrokoHeorenes. bHOCHHTE3 OJIMTO- U NOJINCAXAPUIOB.

Jlabopamopnuie padbomoi

1.  lIBeTHbIE peaklMH HA Kpaxmal.

2. KadecTBeHHBIE peaklMIO0 HA MOHO- U TUCAXaPUJIbI.

Tema 9. Jlunuowt u ux oomen 54



OO6mas xapaktepucTuka U kiaccudukaus aunuaoB. CTpykrypa U GyHKIHUH
TunuaoB. Ponb TUMUIOB B MOCTPOCHUU OHoONOTHUEeCKUX MeMOpaH. CTpykTypa U (PyHKIUH
munonporenHoB. OO6MeH xupoB. Pacnajg >kupoB U [-OKUCJIEHUE BBICHIUX >KUPHBIX KHUCIIOT.
['MuokcuneBbId UK U €T0 POJib BO B3aMMOCBSI3U OOMEHA JIMMUI0B U YIIeBOJ0B. MeXxaHu3M
OMOCHHTE3a BBICIINX XUPHBIX KUCHOT. buocuntes tpurnunepuaos. Hapymienus B oOmeHe
x&upoB. OXHUpeHHE M €ro mnpuuuHbl. BOCkHM, MX cTpoeHue, (PYHKIUMU U TpeACTaBUTEIU
(cnepmarnier, mnyenuHblii Bock).Ctepunbl. Creposibl  (XOJECTEPOJ, SProcrepos ©u Ap.).
CrpykTypa v PyHKIIUU CTEPOUIOB (XOJI€BasI KUCIOTA, CTEPOUAHBIE TOPMOHBI). DOCHOIUTUIBI.
buonoruueckas poab dochonununo. DocPHOMHOZUTUIIBI KAK HCTOYHUKH BTOPUUYHBIX
MOCPETHUKOB TOPMOHOB.

Jlabopamopnuie padbomot

1.Onpenenenne Temmeparypbl IUIABJICHUS W 3aTBEPACBAHUSA  KUPOB.
2.OMynbIrUpOBaHUE KUPOB.

Tema 10. Buonozuueckoe oxucnenue u cunmesz AT® 2y

Uctopuss wm3ydeHus: TPOLECCOB OMOJIOTMYECKOTO  OKHCICHHS: PabOThI
A.H.baxa, B.W.Ilannanuna, O.BapOypra, B.A.Durensrapara. PasnooOpasue ¢depMeHTOB
Oouosiornueckoro okuciaeHus. CucTeMbl MUKPOCOMAIBLHOTO OKHUCJIEHUsS B KieTke. [{utoxpom
P-450 u ero poJib B JE€TOKCUKAIIUU KCEHOOUOTUKOB. CyIlepoKCHAIUCMyTa3a, KaTana3za U ux
pOJIb B 3alllUT€ OpraHM3Ma OT aKTUBHBIX (opMm Kuciaopoja. CoNnpssKeHHE OKHCICHHUS C
dbochopunupoBanueM. CybctpatHoe dochopunupoanue u GochopmIMpoBaHUE HA YPOBHE
ANEKTPOHHO-TpaHCcIOpTHOM 1enu. [loHsiTHe O compsraioneii MeMOpaHe MHUTOXOHJIIPUH.
Ctpoenne nnporoHHoM AT®a3bl 1 BeposiTHbIE MeXaHU3Mbl cuHTE3a ATO.

Tema 11. I'opmonwt u ux pons 6 oomene eeutecme 8u

Knaccudpuxanus  ropmonoB.  CTepousiHbIE TOPMOHBI:  KOPTHKOCTEPOH,
TECTOCTEPOH, ACTPAAMOJ, OSKAU30H. MexaHu3M JEeHCTBUS CTEPOUIHBIX TOPMOHOB.
[lentuaHble TOPMOHBI. XapaKTEpPUCTUKA HHCYJIMHA, TOPMOHA pOCTa, THUPEOTPOIIMHA,
racTpyuHa, Ba3olpeccHuHa. MeXaHW3M JEUCTBUS MENTHUAHBIX TOPMOHOB (Ha MpUMeEpe
riokareHa v uHcynuHa).CaxapHelii 1uaber u ero Buabl. [Ipoune TOpMoHBI (aIpeHasuH,
ayKCUH, THOOEpeIUTMHBI, IUTOKUHUHBI, TMPOCTATJIaHAWHBI), UX CTPYKTypa H MEXaHU3M
nectBusi. Punusunr-gaktopsl ropmoHoB. Heiiporopmonsl (3HIZOPGUHBI U SHKE(AIUHBI).
[IprumMeHeHne TOPMOHOB B MEJIMIIUHE U CEJILCKOM XO3SMCTBE.

Jlabopamopnuie pabomot

1.  KauecTBeHHBIE peaklUM HA UHCYJIHUH. 2.Peakuns agpeHanHa ¢ XJOPHBIM
xene3oMm. 3.Peakius agpeHaanHa ¢ 1oa0M.

Tema 12. B3aumocesa3v u pezynayus oomena eeuwecme. Ilpoodaemut
ouoxumuueckoit Ixonocuu 4u

OO0mwme mpeacTaBlIeHNs O B3aUMOCBS3U OOMEHa BellecTB B kieTke. [lonarue o
KITFOUEBBIX MeTabonauTax (MUPOBUHOTpAAHAs KHUCIOTa, KodepMmMeHT-A u Ap.). B3aumocBs3b
OCIKOBOTO M HYKJIECMHOBOTO OOMEHa, 3HAYEHHE pEryIsTOpPHBIX OelkoB. B3aumMocsssb
YTIEBOAHOTO M OeNKOBOTO oOMeHa. Poiib mupoBUHOTpaIHONM KUCIOTHI U IukiIa Kpebca B aToit
B3aMMOCBS3U. B3anMocCBs3b 0OOMEHa YIIIEBOIOB U JIMIHIOB; POJIb AlleTHIKOIH3UMAa- A B 3TOM
mporecce. YPOBHH PEryIsiiui OOMEHA BEMISCTB: KICTOYHBIM, OPraHWU3MCHHBIM U
MONYJISIIUOHHBIN. TpaHCKpUNUMOHHBINA (OMEpOHHBIA) ypOBeHb peryisiuuu. (OCHOBHBIE
MEXaHW3MBI PETyJIAInH OOMEeHa BemecTB B KieTKe. OpraHu3MEHHBIN YPOBEHBb PETYIISIIHH.
['opmonanbHas perynsinus oOMeHa BemecTB. KackaHbI MEXaHU3M PETYJSIHNHA C y4aCTHEM
FOPMOHOB W  BTOPWUYHBIX TOCPEAHUKOB. [lonmyNsIIMOHHBIII  ypOBEHb  pETYISILHUU.
AHTHUOUOTUKU MUKPOOOB, GUTOHUUBI PACTCHUH, TEJIEPrOHbl KUBOTHBIX U WX BIHUSHUE Ha
MPOLIECCHl KU3HENESITEIIbHOCTH. JKOJOr0-OMOXUMUYECKUE B3aUMOJICHCTBHUS C Yy4YacTUEM
Pa3JIMYHBIX TPYII OPraHU3MOB: MUKPOOPTaHU3MOB, I'PUOOB, BBICIIUX PACTEHUH, JKUBOTHBIX.
Tokcunbl pactenuil. [luineBbie aeteppeHTbl U aHTU(UIAHTHL. [lUIIeBbIE aTTpakTaHThl U



CTUMYJISITOPBI.  XEMOPETYISATOPhl, BO3JCUCTBYIONIME HA  [MO3BOHOYHBIX  YKHUBOTHBIX.
HakomnieHne ©  UCMOJNB30BAaHWE JKUBOTHBIMU  BTOPUYHBIX META0OJUTOB  PACTECHHIA.
AHTpONIOTeHHbIE OMOAKTUBHBIE BEIIECTBA U MPOOJIEMbl XUMUYECKOT03arpsi3HeHUs1 Ouocdepsl.
DKOJIOTMYECKH Oe30MacHble CIMOCOObl BO3JEHUCTBHS Ha pA3jUYHbIE BUJbI KUBOTHBIX,
pacTeHUu U MUKPOOPIaHU3MOB.

Ilpoekmnaa padooma 10u + 4y Ha npomexscymounyio u umo2o8yio
ammecmayuio

I[lnanupyembie pe3yabTaThl

JIuunocmnuoie pezynomamal:

Oobyuarowguiica noayuum 603MONCHOCHYb 011 (POPMUPOBAHUA CEOYIOULUX
auynocmuwvix YY/I:

e  OMpeleNieHHe MOTHUBAIMU HU3YYCHHUS Y4EeOHOTO Marepuala; OICHUBaHUE
yCBaMBaeMOTo y4eOHOIro Marepuala, UCXOJd U3 COLHAIbHBIX UJIMYHOCTHBIX IIEHHOCTEH;

e  TIOBBINICHHE CBOEr0 OOpPa30BATEIBLHOTO YPOBHS M YPOBHSI TOTOBHOCTHU K
U3YUYEHUIO OCHOBHBIX MCTOPUYECKUX COOBITHH, CBSI3aHHBIX C UCTOPUEH PA3BUTHUS XUMUU U
00I11eCTBa;

e  3HAHWE MPABUJ MOBEJACHUS B UPE3BbIUANHBIX CUTYAIUSX;

e  OIICHUBAHME COLUAILHONU 3HAUYMMOCTHU POQECCUid, CBI3aHHBIX C XUMUEH;

e  BJAJACHUE TMpaBUIaMU OE30MACHOr0 OOpalieHusT C XUMUYECKUMU
BEIIIECTBAMU U 000PYI0BAaHUEM, IIPOSIBICHUE PKOJIOTUUECKON KYIbTYPHI.

Memanpeomemnuvle pe3yniomamel:

Oobyuarowguiica noayuum 603MOMCHOCHIb 071 POPMUPOCAHUA C1EOYVIOULUX
peayramugnvix YY/[

e  IlIETIENOJIaraHue, BKJIIOYAsh MOCTAHOBKY HOBBIX Il€Niel, MpeoOpa3oBaHue
NPAKTUYECKON 3a/7aud B MO3HABATEIbHYI0, CAMOCTOSITENIbHBIN aHaJIU3 yCIOBUN JOCTHKEHUS
[IEJIM HA OCHOBE YYETa BBIJICJICHHBIX YUWUTEJIEM OPUEHTHPOB JIEUCTBHS B HOBOM Y4YEOHOM
MaTepHae;

e  IUJIAHUPOBAHHE IyTH AOCTHUKEHUS IENIEH;

e  YCTaHaBJIMBAHHUE IIEJIEBBIX MPHUOPUTETOB, BBIJEICHUE ATbTEPHATHUBHBIX
croco00B JOCTHKEHUS 1IETN U BRIOOP Hanboee 3¢ hexkTBHOrO criocoba;

e  YMEHHUE CAaMOCTOSATEIHFHO KOHTPOJIMPOBATH CBOE BPEMS U YIPABISATH UM;

e  yMEHHUE NPUHUMATh PEUICHUS B TPOOJIEMHON CUTYAIIUH;

e  TIIOCTaHOBKA yuyeOHOW 3a/Jauu, COCTABJICHUE TUIaHA U MOCJIEI0BATEIHLHOCTU
JICUCTBUH;

e opraHum3amus pabodero MecTta TPU  BHINOJHEHUHU  XUMHUYECKOTO
AKCIEPUMEHTA;

e  IPOTHO3UPOBAHHME pe3yJibTaTa YCBOEHHUS, OILICHUBAHHE YCBOEHHOTO
Marepualna, OlEeHKa KauecTBa W YPOBHS YCBOEHUS, KOPPEKUHUs B IJIAH U CIOCOO AEHCTBUS
PU HEOOXOTUMOCTH.

Obyuarowguiica noayuum 603MONCHOCHL 01 (POPpMUPOBAHUA CEOYIOUUX
nosznasamenvnolx YY/I:

e  TIOHWCK U BbIJIeJIEHNE WH(DOpMAITUH;

e aHanM3 YCJIOBUA M TpeOOBaHUN 3amaud, BBIOOP, COIMOCTaBICHHUE U
000CHOBaHME CTIOCO0a PeIIeHUs 3a/1a4H;

e BbIOOp Haubonee H(PPEKTUBHBIX CHOCOOOB peElIeHUS 3aayd B
3aBUCUMOCTU OT KOHKPETHBIX YCIIOBHIA;

e  BBIIBMXEHHUE U 000OCHOBaHUE TMIOTE3bI, BEIOOP criocoda e€ mpoBepKHU;

e  CaMOCTOSITEJILHOE CO3/IaHHE aJrOpUTMa JEATEbHOCTH NPU pPEIICHUU



po0JIeEM TBOPUYECKOTO U TOMCKOBOT'O XapaKTepa;

e  yMEHHS XapaKTepU30BaTh BEILECTBA MO COCTaBY, CTPOCHUIO U CBOMCTBAaM;
OMHUCBHIBAHUE CBOMCTB TBEPABIX, KUIKUX, Ta3000pa3HbBIX BEIIECTB, BBIACICHUE HX
CYILIECTBEHHBIX TPU3HAKOB;

e  n300paXeHHE COCTaBa MPOCTEHIIMX BEIIECTB C MOMOIIBIO XUMHUYECKUX
dbopMyI U CYIIHOCTH XUMUYECKUX PEAKIMH C TOMOIIBI0 XUMUYECKUX YPaBHEHMUI;

e  TMpoBeACHHE HAOIIOJEHUH M OINUCAHWE MPU3HAKOB U YCIOBUUA TEUECHHS
XUMUYECKUX PpEaKIUi, BBINOTHEHUE XUMHUYECKOTO SKCIEPUMEHTA, BBIBOJBI HAa OCHOBE
aHanu3a HAOJIONEHMM 3a OHKCIEPUMEHTOM, pEIIeHHE 3aJad, MOJyYeHHE XUMHYECKOU
nH(pOpMaINK U3 PA3IMYHBIX HCTOYHUKOB;

e  yYMEHHUE OPraHU30BbIBAThH UCCIIEIOBAHUE C LENIbIO MPOBEPKU TUIIOTE3;

e  yYMEHHME J€llaTh YMO3aKIIYeHUS (MHAYKTUBHOE M TIO AaHAJIOTUH) U
BBIBOJIBL;

e yMEHME OOBEKTUBHO OIICHMBAaTh WHPOpPMALUIO O BEHeCTBaX U
XUMHUYECKUX TPOIeCCax, KPUTHUECKU OTHOCUTHCS K TICEBIOHAYYHOUMH(pOPMAITUH.

Oobyuarowguiica noayuum 603MOMCHOCMYb 011 (POPMUPOBAHUA CEOYIOUUX
Kommynukamuenvlx YY/I:

e  TMOJHOE M TOYHOE BBIPAXKEHHE CBOMX MBICIIEH B COOTBETCTBUHU C 3a/1auaMu
U YCIIOBUSIMUA KOMMYHHUKAIIHHY;

e  aJIGKBaTHOE MWCIOJb30BAHUE PEYEBBIX CPEACTB JUIS JHUCKYCCUU W
apryMEHTallMM CBOEH TIO3UIIMHM, YMEHHE TIPEACTABIATh KOHKPETHOE COJICpKAHHUE C
COOOIIIEHHEM €ro B MUCbMEHHOM M YCTHOM (popMe, onpeniesieHne crnoco00B B3auMOIECHCTBUS,
COTPYIHUYECTBO B MOUCKE U cOOpe nHpopmaIuy;

e  OmpeneNeHue CrocoO0OB B3aUMOJCHCTBUS, COTPYIHHUYECTBO B IMOUCKE U
coope wuHpoOpMalUM, Yy4YacTHe B JUajore, IUIAHUPOBaHUE OOIIMX CIIOCOOOB PabOTHI,
NPOSIBIIEHNE YBAXUTEIBHOIO OTHOIIEHHUS K IPYTUM 00y4YaeMbIM;

e  ONHKCAHUE COJIEPKAHUS BBIMOJHIAEMBIX JCHCTBHUI C 1IEJIbI0 OPUEHTUPOBKHU
NPeIMETHO- MPAKTUYECKOU IS TENbHOCTH;

e  yMEHHUS YYHUTHIBATH pa3Hble MHEHHS M CTPEMHTHCS K KOOpPAWHALUU
Pa3TUYHBIX MO3UIIUHI B COTPYIHUYECTBE;

e  (opmynupoBaTh COOCTBEHHOE MHEHHE W TMO3UIMIO, apTyMEHTHPOBATH W
KOOPJMHUPOBATH €€ C MO3UIUAMH NAapTHEPOB B COTPYAHUYECTBE MPU BBHIPAOOTKE OOIIETO
pEIICHHS] B COBMECTHOM JIEATETLHOCTH;

e  OCYIIECTBISITh B3aMMHBIM KOHTPOJIb M OKAa3blBaTh B COTPYIHUYECTBE
HEOOXOIMMYIO B3aUMOTIOMOIIIb;

e  IJJAHUPOBATH OOMIME CMOCOOBI PabOThI; OCYIIECTBIATH KOHTPOJIb,
KOPPEKIINIO, OLICHKY ACHCTBUIN MapTHEPA, yMETh yOeKIaTh;

e  HCIOJIb30BaTh aJI€KBAaTHBIE SI3BIKOBBIE CPEJCTBA JJIsI OTOOPAXKEHHUSI CBOUX
9yBCTB, MBICJICH, MOTUBOB M MOTPEOHOCTEH; 0TOOpakaTh B peuu (omucanue, 0ObICHEHHE)
coJiepKaHe COBEPIIAEMBIX JEHUCTBUH Kak B (hopMe TPOMKON COIMATU3UPOBAHHON pEUH, TaK
U B (hopMe BHYTpEHHEH peyn;

e  pa3BHUBaTh KOMMYHHUKATHBHYIO KOMIIETEHTHOCTb, HCIOJb3Yys CpEICTBa
YCTHOHM U MUCbMEHHON KOMMYHHUKAIIMH MIPU pabOTe ¢ TEKCTaMU YYeOHUKA U JTOMOJIHUTEIbHOM
JTUTEPaTypoM, CIPABOUYHBIMU TAOJIHUI[AMU, MPOSBIAThH TOTOBHOCTh K YBAXKECHUIO MHON TOYKH
3peHus IPU 0OCYKICHUU PE3YIbTATOB BBIMOJHEHHONW PAOOTHI.

Ilpeomemmnuwie pesyrvmamot Qd0yuaroumiuiica Hayuumcs:

e  IPUMEHATH OCHOBHBICE METOAbl TMO3HAHWS: HAONIOJAEHUE, H3MEpPEHUE,
AKCHEPUMEHT;

e  XapaKTepH30BaThb TEPMUHBI U TMOHATHUSA, OOBICHATH B3aHUMOCBSI3b MEXKIY
HUMU;



e  O0OOCHOBBIBATb CHUCTEMY B3IJISIIOB HA JKUBYIO NPUPOAY, TNPUMEHSs
OMOJIOTUYECKHUE TEOpUM, YUYEHHUS, 3aKOHBbI, 3aKOHOMEPHOCTH, IOHUMATh TPAHUIIBI HX
MIPUMEHUMOCTH;

e  KJaccuPUIUPOBATH OCHOBHBIE OMOJOTUUECKUE MAKPOMOJIEKYJIbI;

e  ONHCHIBaTh (PYHKUHUH OEJIKOB, HYKJIEHMHOBBIX KHCIOT, VYTIJEBOJIOB U
JUMUJIOB;, YCTAaHABIUBAaTh CBA3b CTPOCHUSA U (YHKIUHA OCHOBHBIX OHMOJOTMYECKUX
MaKpOMOJIEKYJI, UX POJb B Mpolieccax KIETOYHOTO METab0In3Ma;

e  OOBACHATH 3HAUCHHE MUKPO-, MAKPO- U YIBTPAMUKPOIIEMEHTOB B KIIETKE;

e TIOHMMAaTh CYIIHOCTh OHMOCHHTE3a O€JIKOB, MeXaHW3Ma JeUCTBUS
dbepmentoB, 6uocunteza JIHK u PHK, pacnaga OenkoB, 6uocuHTe3a U oOMeHa yrieBOI0B,
OnocuHTe3a U OOMEHA JIMIIHAOB, OMOJOTMYECKOro OKHMCIeHHUS U cuHTe3a ATD, MexaHm3ma
JEeUCTBUS CTEPOUIHBIX TOPMOHOB;

e  pemarh 33/1a4M Ha ONpPEAEIIEHNUE MOCIEN0BATENbHOCTH HyKIeoTna0B JJHK
u nPHK (MPHK), antuxomonos TPHK, mociegoBaTelbHOCTH aMUHOKUCIOT B MOJIEKYJIe
Oeka, MPUMEHSISI 3HAHUSI O PEAKIUAX MATPUYHOTO CHHTE3a, TCHETHUYECKOM KOJIe, IPUHITUIIC
KOMILUIEMEHTapHOCTH;

e  JleNIaTh BBIBOJBI 00 HM3MEHEHUSX, KOTOphIE MPOM30HAYT B Mpolieccax
MaTpUYHOTO CHMHTE3a B ClIydyae U3MEHEHUs TocieaoBaTebHOCTUHYKIeoTH 0B JTHK;

e  00OCHOBBIBATh B3aUMOCBS3b IIACTUUECKOTO U IHEPTETUUECKOTO OOMEHOB;
CpaBHUBATh TPOIIECCHI IJIACTUYECKOTO W DHEPreTUYeCcKoro OOMEHOB, MPOUCXOJAIINX B
KJIETKaX )KUBBIX OPTaHU3MOB;

e  XapaKTepH30BaTh METOJIbl OMOXUMHYECKUX UCCIICIOBAHU;

e  TIPOBOJAUTH Y4eOHO-HCCIIEAOBATEIbCKYI  JEATCIbHOCTb:  BBIJIBUTATH
TUTNIOTE3bl, IUIAaHUPOBaTh paboTy, oTOWparh MW  TpeoOpa3oBbIBATH  HEOOXOIUMYIO
UH(GOPMAIIMIO, TPOBOJUTH IKCIIEPUMEHTBI, HHTEPIIPETUPOBATh PE3yIbTAThI, 1€aTh BHIBOIBI
Ha OCHOBE ITOJIyUYE€HHBIX PE3YJIbTATOB;

Ooyuarowuiica noayuum 603MONCHOCHb HAYUUMbCA:

e  BBIABUTaTh M MPOBEPATH IKCIEPUMEHTAIBHO THUIIOTE3bl O XUMUUYECKUX
CBOMCTBax BEIIECTB Ha OCHOBE HX COCTaBa M CTPOEHHS, MX CIIOCOOHOCTH BCTYIAaTh B
XUMUYECKHE PEAKLINH, O XapaKTepe U MPOAYKTaX Pa3IMUYHbIX XUMUUYECKUX PEaKIUN;

e  XapaKTepH30BaTh BEIIECTBA [0 COCTaBY, CTPOCHUIO U CBOWMCTBaM,
YCTaHABIMBATh MPUYUHHO-CIEICTBEHHBIE CBSI3M MEXAY [JaHHBIMU XapaKTEPUCTUKAMHU
BEILECTBA;

e  BBIABUTaTh U MPOBEPATH 3KCIEPUMEHTAIIBHO THUIOTE3bl O pe3yibTaTax
BO3/ICHCTBUA PA3IMYHbBIX (DAKTOPOB HA UBMEHEHUE CKOPOCTH XUMUYECKOMN peaKIlni;

e  HCMONB30BaTh  MPUOOPETEHHBICE  KIIOYEBBIE  KOMIETCHIIMH  TIPH
BHITIOJTHEHUH TIPOCKTOB M Y4eOHO-MCCIENOBATEIbCKUX 3a/lad 10 HU3YYCHHIO CBOWCTB,
CIIOCOOOB TIOJTYYECHUSI M PACTIO3HABAHUS BEIIECTB;

e  OOBEKTHUBHO OIEHWBATh HWH(MOPMAIIMIO O BEIIECTBAX M XUMHUYECKHX
MpoIleccax;

e OCO3HaBaThb 3HAYEHUE TEOPETUUYECKHX 3HAHUW 1O XUMHHM s
MPAKTUYECKOM JEeSTEIbHOCTH YEJIOBEKA;

e  CO3JaBaTh MOJIEJIM U CXEMbI JJIsI PEIICHUs] YYEOHBIX U MO3HABATEJIbHBIX
3a/lay; TOHMMATh HEOOXOAMMOCTH COONIIONCHHSI TMPEANUCAHUM, TMpEeAIaracMbiXx B
MHCTPYKIMSIX 110 UCTOJIb30BAHUIO JIEKAPCTB U JP.

1. Kommieke OPraHM3aliuMOHHO -
neJaroru4ecKux ycjaoBuil

Kanenaapubiii yueOHbId rpaduk

KommuectBo yueOHbix Hemenb B 2024-2025 yuebHoM romy: 36 Hemenb
KonmdecTBo y4eOHBIX HEIETh B IEPBOM MOTyroAnu: 16



KommuecTBo yueOHBIX Heneab BO BTopoM noayroguu: 20
KonnuectBo yueOHBIX qHEN B yueOHOM ToIy: 72
JlaTel Hayasia 1 okoH4aHus yyeoHoro roja ¢ 16.09.2024r. no 30.05.2025 r.

HaumenoBanu [[lepuon o0yyenus Bcero KonnuecTBo
e MOIYJIst MepUo.I KOJI-BO KOJI- BO 4aco [4acoB
o0ydyeHus |hakTuyecku |[THEH BIIO IJIAHY  [HEZAEIIIO
Bgenenne 02- 64 3 64
19.09.2024r
OCHOBBI 23.09- 524 26 524 1 pa3 B
omoxumum  [07.04. HEeJeNo 1o 2
20251 yaca
IlpoexTtHas [14.04 —104 3) 104
abdora 26.05.2025r
Cpoxku npoBeieHUs ATTECTAIUN
IMpomexyTou (1 2 MOJIyroaue 4y
Hast OJIYTOAHE
15.12.2024r|18.05.2025r

st orcaexuBaHusi W (GUKCAIUM  00pa3oBaTebHBIX pPe3yJbTAaTOB
UCIIOJIb3YIOTCSI Takue (OpPMBI Kak: TECTHPOBAHUE, OTYET O BBIMOJHEHUU MPAKTUUECKOU
paboTHI.

Jsi mpeabsiBJieHUsT M JI€eMOHCTPaUMU O00pa3oBaTebHBIX Pe3yJbTaTOB
UCIIOJIb3YIOTCS: HAyYHO-TIPaKTHUeCcKasi KOH(pepeHIrs UiIu KPYIJIbIi CTOJ.

YcaoBus peanu3zanuy NporpaMmMbl

BaxneilmuM  yclIOBHEM peajau3ali  [pOrpaMMbl  SIBIIIETCS  CO3[IaHHE
pa3BHBalolled, 370poBbecOeperaromeid  o0pa3oBaTeIbHOM  cpefpl Kak  KOMILIEKca
KOM(DOPTHBIX, TCUXOJOTO-NeAArOTMYeCKUX M COLMAIBHBIX YCIOBHH, HEOOXOIUMBIX IS
Pa3BUTHS TBOPYECKHMX HMHTEPECOB U CHOCOOHOCTEH neredd. Bombliioe BHUMaHHE YIENsIeTcs
HSPrOHOMHYECKHM TPEOOBAaHUSM H CAHUTAPHO-TUTMEHHMYECKUM HOpMaMmM paboThl B
XUMHUYECKOU J1a00paTopuH.

3aHATHS TPOXOAT B KAOMHETE XUMHUH.

MartepuajibHO-TeXHUYECKOe o0ecreyeHne.

e  Kowmmbrorep, MyapTUMEINA TIPOEKTOP, IKPaAH;

e  JlokanpHas KOMIIBIOTEpHAS CETh;

e Kabuner xumuu, o00OpYyIOBaHHBIA COTJACHO TMpaBWJIAM TOXAPHOU
0e301acHOCTH;



KoMmmnekt o6opynoBaHusi:

Hudposas maboparopusi yaeHUUeCKas

KoMmekt nocyibl 1 000py10BaHUsA 151 YYEHUYECKUX OIBITOB
KoMIiekT XuMu4ecKkux peakTHBOB

DN N

DopMbI aTTECTALUH
ATTecTanus oOydYarolmuxcs IpOBOAUTCS JBa pa3a B roja. C MOMOIIBIO aTTeCTaluu
BBISIBJISIETCSl YPOBEHb 00YYEHHOCTH, BOCIIUTAHUS U PA3BUTHUS JCTEH.

®opmbl moaBeAeHUss UTOroB B nporecce peanuzanuu [Iporpammel, odyyaroniuecs
BBITIOJIHSAIOT KOHTPOJIbHBIE PabOThl Ha MPOBEPKY YCBOEHUS MaTepUajoB KOHKPETHBIX TeM. B
paMKax MpOMEKYTOYHON aTTECTALMK MPOBEPOUYHBIE paOOThl CIOCOOCTBYIOT 3aKPEIIEHUIO 3HAHUN
U CIy)XaT peryjasipHbIM HHIUKATOPOM YCIEUNIHOCTH oOpa3oBaTenbHOro mnpouecca. Hrorosas
aTTecTalvsi NPOXOJUT BHJIE€ HAYYHO-TIPAKTHUUECKOW KOH(PEPEHIMH WIM KPYIJIoro cToja, TIe
3aCIyIIMBAIOTCS JAOKIJIAJbl yYalllMXCsl MO BbIOPAHHON TeMe UCCleIOBaHUs, KOTOpble MOTYT OBITh
npejacTaBiieHbl B popMe pedeparta wim oT4€TA 10 UCCIIEI0BATENBCKON padoTe.



BU/L LeJIb IPOBe/ICHUs BpeMs NpoBeieHUs (popma npoBeaeHust
KOHTPOJISl
TeKyuas ONpeJieieHre  CTeNeHUB TeueHue ydeOHoro/lectupoBaHue, OTYET (
aTTeCTalllsl |[yCBOCHHUS roja: MOCJIEBHINOTHEHUN

00y4JarommMucs M3YUYECHUS TEMbI MPaKTHYECKOM

yueOHOro  Marepualna, paboThI

CTEIIEHb

c(hOopMUPOBAHHOCTHU

y4eOHBIX HABBIKOB
IPOMEXKYTOU OIPEJEICHHEe  CTEeNeHUB KoHlle | momyroausrectupoBaHue
Hast YCBOCHUS
aTTecTalus (OOy4YarOIIUMHUCS

y4eOHOT O

MaTepu
ana,
ornpene
MEHUE TPOMEKYTOUHBIX
€3yJIbTATOB O0yYEHUS

UTOTOBAs orpe/eeHue B KOHIIE  Kypca3ammura
aTTecTalMsl [pe3yJbTaToB OO0yueHUs00ydeHus, MCCIIeI0BATEIbCKOM

[0 WTOraM pean3aiuu paboThI

0Opa3oBaTeIbHOM

POrpaMMBbl

OueHo4YHbIE MATEPUAJIBI:
Jist  Tekymero  KOHTPOJ  HMCHOJB3YIOTCS ~ MaTrepuanbl U3

METOJIMYECKOTO Tocodust «Peanuzayua odpazoeamenbHblx npozpamm no Xumuu

U3 uacmu yuedOHo020 naamd, Qopmupyemoil yuacmHukamu o00pazoeamenbHvixX

OMHOWIEHUIL, C UCNOIb30BAHUEM 000PYO0BAHUA 0EMCKO20 MEXHONAPKA
«llkonvnwtit keanmopuym», cauma OUITH

MeTtoanuyeckue MaTepuaJibl
Dopmul opzanuzayuu 00paA30eamenbHO20 npoyecca:
0CO0eHHOCmU Op2aHu3ayuu 00paA306amMeabHO20 npoyecca —

O4YHO

rpyInoBas

KpYIJIBIM  CTOJI,

Memoobl 00y4eHusa: CIOBECHBIN, MPAKTUYECKUM, YaCTUYHO-
MTOMCKOBBIM, UCCIICIOBATEIIbCKUM, TPOOICMHBIIN;

dhopmot

opearnusauuu

oopazoeamenvHo2o

npouecca:

Gopmul opzanuzayuu yueoH020 3aHAmMUA. 3aIUTA TPOCKTOB,

JICKIUSA, «MO3TOBOM

MpEe3EHTalMs, TPCHUHT.

neoazozuuecKkue

MmMeExXHOo102Ul.

HITypM»,

TCXHOJIOT

MIPAKTUYECKOE

pabora,

g  TPYNIIOBOrO
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0oOy4YeHHsI, TEXHOJOTHsl MPOOJIEMHOr0 O0y4YeHUs, TPOEKTHOIO 00yUYEHUSI.

Cnmcok ureparypbl
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Menua, 2014.— 416 c.
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Mocksa:J[PODA, 2006.— 319 c.
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2014.— 229 c.
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Actpenby, 2002.— 347 c.

8. Hazaposa T.C., I'pabeuxuii A.A., JlaBpoBa B.H.Xumunueckuii
skcriepuMeHT B 1mikosne.— M.: Ilpocsemenue, 1987.— 240 c. 9.CtpenpHuKoBa

JI.LH."3 4gero Bce caemano? Pacckasbl o BemectBe.— M.: fAy3a-npecc.— 2011.—
208 c.

10.CycnennnkoBa B.M, Kucenea  E.K.PykoBojactBo 1o
MPUTOTOBJIECHUIO TUTPOBaHHBIX pactBopoB.— JI.: Xwumusa, 1967.— 139 c.
11.YeprkoB W.H., XKykoB ILH.XumMuueckuidi >KCOEPUMEHT C MaJIbIMU
KoindecTBamMu peakTuBoB.— M.: [Ipocsemnienue, 1989.— 191 c.

12. Canr MI'Y.Ilporpamma Kypca XuMHUH [Jis ydamuxcs 8—9
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2010/eremin-chemprog.

13. Caiit OUIIN.OTKpBITEI OaHK 3amaHuidl s (HOPMUPOBAHUSA
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JIPO®A, 2006.— 319 c.

3. TrokaBkuHa H.A.buooprannyeckas XUMMUSA: yuel. 11
cryaeHroB [men.] By3oB / H.A.TiokaBkuna, FO.M.BaykoB // Mocksa: Jlpoda,
2005.— 542

4. I'pocce Cl BaiicmanTens X. Xumus NI
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7. Canr MI'VY.Ilporpamma Kypca XuMUM [Jis ydamuxcs 8—9
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