MUWHHUCTEPCTBO IMPOCBEIIEHUSA POCCUMCKOM ®EJEPAIIIN
MunucrepcTBo o0pa3oBanus u Hayku Camapckoii o61acTu
Camapckas 00;1aCTh

I'bOY COHI c.Oanruno

PACCMOTPEHO COI''TACOBAHO YTBEPXIEHO
[Ipencenarens neacosera 3am. nupektopa o YBP Hupexrop '6OY COIL
¢. Onbruno
Anppeena ['.H. XoxpuHa E.A.
Ipotokon Nel ot 29.08.2023r.  ITporokon Nel or 29.08.2023r Imaxos C.B.

[Tpukas 169-ox ot 30.08.2023 .

MNoanucaH undposoi
noanuceto: LLimakos C.B.
DN: C=RU, O=I'B0Y COLU

¢.OnbrmHo, CN=LLImakoB
C.B., E=gbou_olgino@

mail.ru
OcHoBaHue: A aBnsitocb
aBTOPOM 3TOr0 AOKyMeHTa

PacnonoxeHue:
[aTta: 2023.09.04 19:59:50

;gil?gDF Reader Bepcusi:
. . 12.0.0 PABOYAS ITPOT'PAMMA
Hpenmer (kypc) Buoxumusi.
Knacc 10-11

c.Onpruno 2023



IInanupyemble pe3yJabTaThl H3y4eHHus1 Kypca buoxumus 10-11 kiaace

I[CSITGJIBHOCTL YUYUTCIIA B 06y‘-I€HI/II/I 6I/IOXI/IMI/II/I JOJIDKHa OBITH HaIlpaBJICHAa Ha AJOCTHUXXCHUC
00y4aroIUMHUCS CIETYIONUX JUYHOCTHBIX PE3YIIbTATOB:

® B IICHHOCTHO-OPHCHTAllMOHHOW cdepe — OCO3HAHHE POCCHMCKOW TpaxJaaHCKON
UJCHTUYHOCTHU, MATPUOTU3MA, YYBCTBA TOPJAOCTH 32 POCCUIMCKYI0O XUMUUECKYIO HAYKY;

8 TPYAOBOH cdepe — TOTOBHOCTh K OCO3HAaHHOMY BBIOOPY JaibHEWIed o0pa3oBaTeIbHOM
TPAeKTOPHUU B BBICHICH IIKOJIE, TJI€ XUMUS ABISETCS NPOGUIHPYIOIIEH JUCIUILITUHOMN;

®B I103HABATEJIbHON (KOTHUTHBHOW, MHTEIUIEKTYaJdbHOW) cdepe — yMEeHHEe YNpaBisaTh CBOEH
MO3HABATEIBHON JIEATEIIBHOCTHIO, TOTOBHOCTb M CIOCOOHOCTH K OOpa3oBaHHIO, B TOM YHCIE
caMo00pa30BaHUIO, Ha MPOTSHKEHUH BCEH JKM3HHM;, CO3HATEIBHOE OTHOUICHHE K HEMpPEepbIBHOMY
00pa30BaHUIO KaK YCJIOBHUIO YCIEHNIHOH Npo(ecCHOHANbHON M OOIECTBEHHON JAEATENbHOCTH;
(¢bopMUpOBaHHE HAaBBIKOB HKCIEPUMEHTAJIbHOW U HCCIEIOBATENIbCKON JEATEIbHOCTH; y4YacTHE B
MyOJINYHOM TMPEJCTABICHUH PE3YJIbTaTOB CAMOCTOSTEIFHON IMO3HABATEILHON IEATEILHOCTH; y4acThue
B NMPOQUIBHBIX OJMMIINAJAX PA3IUYHBIX YPOBHEH B COOTBETCTBHH C JKEJIAEMbIMU pe3yJIbTaTaMH H
aJICKBaTHOM CaMOOIICHKOIA;

B cdepe cOepexeHUs 300pOBbS — MPUHATHE U pealu3alus LEeHHOCTEH 370pOBOrO H
0e3omacHOro 00pa3a >KW3HM, HENPUATHE BPEIHBIX NMPHUBBIYECK (KypEeHHUs, YHOTPEOJCHUS alKOroJis
HAapKOTUKOB) Ha OCHOBE 3HAaHMM O CBOWCTBAX HAPKOJOTMYECKHMX W HAPKOTHYECKUX BEIIECTB;
coOJI0ICHHE MPaBUJI TEXHUKU 0€30MacHOCTH Mpu paboTe ¢ BellecTBaMu, MaTepuaiaMy U MpoIeccaMu
B y4eOHOI1 (Hay4HOI) JTabOpaTOpUu U Ha IPOU3BOJICTBE.

MeTanpeaMeTHbIe pe3yJIbTAThl 0CBOEHHS BHIIYCKHUKAMM cpeaHeii (I0JIHOM) HKOIbI
Kypca OMOXMMUM:

UCMOJIb30BAaHUE YMEHMH M HAaBBIKOB PA3JIMUYHBIX BHJIOB I103HABATEJIbHON JAEATEIBbHOCTH,
MIPUMEHEHHE OCHOBHBIX METOJIOB MO3HAHUS (CHUCTEMHO-MH(QOPMAIMOHHBIM aHaiau3, HaO0JeHHeE,
U3MEpeHue, TMPOBeJIEHHE SKCIIepUMEHTa, MOJEIMPOBAHUE, HCCIeloBaTeIbCcKas AEATENbHOCTb) JUIs
M3YUYEHUs pa3IMYHBIX CTOPOH OKpYXKarolle 1eHCTBUTEIbHOCTH;

BJIaJICHHE OCHOBHBIMU MHTEJUIEKTYaJIbHBIMH ONEpalUsIMH: (GOPMYIHUPOBKA IMIIOTE3bI, aHATIHU3
U CHHTC3, CPABHCHUC MW CHUCTCMAaTHU3alUA, O606HICHI/I€ N KOHKpPCETHU3alWs, BBIABICHUC MNPUYUHHO-
CJIEZICTBEHHBIX CBS3€H U MOMCK aHAJIOTOB;

MO03HaHHE 0OBEKTOB OKPYKAIOIIET0 MUpa OT O0IIEro Yyepe3 0COOEHHOE K €TUHUYHOMY; YMEHUE
FeHepﬁPOBaTB HJICU U ONIPEACIAThL CPCACTBA, H€O6XOHI/IMI)IC AJId UX peain3allvii; YMCHUC ONPCACIATH
LeJIM ¥ 3aJ1a4d JAEATeNIbHOCTH, BBIOMpATh CPEJCTBA PeaTU3ally LeIU U MPUMEHATh UX Ha MPaKTHKE;

UCIIOJIb30BAaHUE PA3JIMYHBIX MCTOYHMKOB JUIsl TOJY4YEHHUS XUMHUYECKOW uH(popMaluu,
MOHMMaHHE 3aBUCHUMOCTH coJepXkaHus U (OpMbl MpeacTaBieHus HHGOpMAIMM OT Lejiel
KOMMYHHMKAIUH U aJjpecaTa;

® yMEHHME NpPOAYKTUBHO oOOHIaThbCsl W B3aMMOJAEHMCTBOBATH B TPOIECCE COBMECTHOM
NEeSTeIbHOCTH, YYUTHIBATh MO3UIMHM JPYTUX YYAaCTHUKOB JAEATEIbHOCTH, 3()(PEKTUBHO pa3peliaTh
KOH(JIUKTBI,

® TOTOBHOCTh U CIIOCOOHOCTb K CaMOCTOSITENIbHOW HH(POPMAIMOHHO-TIO3HABATEIBHOM
NeSTeIbHOCTH, BKIIOYAas YMEHHE OPHUEHTHPOBATbCA B pa3IMYHBIX HCTOYHUKAX HH(OpMaIuH,
KPUTHYECKH OLEHUBAaTh U HUHTEPIPETHPOBaTh HMHPOpPMAIHUIO, TOJYy4aeMyl0 U3  Pa3InYHBIX
HUCTOYHUKOB;

® yMEHHE HCIOJb30BaTh CPE/ICTBA MHPOPMALMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTHHA
(nanee — UKT) B pemeHuH KOTHUTUBHBIX, KOMMYHUKATHBHBIX U OpPraHU3allMOHHBIX 3a/1ad C
coOoieHeM TpeOOBaHUN SPrOHOMHKH, TEXHUKH O€30MacHOCTH, TUTHEHBI, pecypcocOepexeHus,
MIPaBOBBIX U ATUYECKUX HOPM, HOPM HH(DOpPMAIIMOHHON 6€30MacHOCTH;

®BJIaJICHUE SI3bIKOBBIMU CPEACTBAMH, B TOM UHUCIIE U SA3BIKOM XMMHHU,
®YMEHHE SICHO, JIOTUYHO M TOYHO M3JIaraTh CBOIO TOUKY 3PEHUS, MCIIOJIb30BaTh aJ€KBaTHbIC
S3BIKOBBIE CPEJICTBA, B TOM YHCJIE U CUMBOJIbHBIC (XUMHUYECKHE 3HAKH, (POPMYIIbI U YPABHEHHUS).

Ha npexmMeTrHOM ypoBHe B pe3yabTaTe 0CBOeHHMsA Kypca «bumoxummus» ol0ydarommecst



MOJIy4aT BO3MOKHOCTH HAYYHTHCS:

3HaTh U IOHUMATh XapaKTEPHBIX NMPU3HAKOB BAKHEHITUX XUMHUYECKUX MMOHATUH: BEIIECTBO,
XUMHAYECKHIA 3JIEMEHT, aTOM, MOJIEKYJIa, OTHOCUTEIILHBIC aTOMHBIC U MOJICKYJISIPHBIE MacChl, HOH,
XUMHNYCCKasa CBsA3b (KOBaJ'IeHTHaﬂ IoJIApHasa )51 HCTIOJIsIpHAad, HOHHa, BOI[OpOZ[HaSI),
AJIEKTPOOTPHUIIATEIIEHOCTh, BaJICHTHOCTh, CTEIICHb OKUCIICHHSI, MOJIb, MOJISIPHAsT Macca, MOJISIPHBIN
00BEM, BEIIECTBA MOJICKYSIPHOTO W HEMOJIEKYJSIPHOTO CTPOCHHS, KaTalM3aTOpbl M KaTalus,
YIJIEPOHBIN CKeJeT, (PyHKIMOHANbHAS TPyIIa, u3oMepusi (CTPYKTYpHasi U MPOCTPAHCTBEHHAs) U
T'OMOJIOIrusA, OCHOBHBIC THIIBI, BHJbI (FI/II[pI/IpOBaHI/ISI u  ACTUAPUPOBAHUA, THUApaTAllUA U
JEeTUIpaTallii, MOJUMEpPH3alMi H JIETOJIMMEpPH3aliY, TOJUKOHJICHCAUM W H30MEpH3aIlHHy,
KaTaJIUTUYCCKHUE MW HCKATAJIUTHYCCKHUEC, TI'OMOI'CHHBIC U I‘eTepOFeHHBIG) U Pa3sHOBUIHOCTH
(pepmeHTaTHBHBIE, TOPCHHUS, dTepU(PUKALNNU, KPEKUHTA, pUPOPMHIHTA) PEAKIUN B OpPraHHYECKOU
XUMHHU, ITOJIUMECPBI, 6I/IOHOI‘I/I‘-IGCKI/IaKTI/IBHBI€ COCAUHCHHUA,

® BLIABIISITH B3aUMOCBSI3U XUMHUYECKUX ITOHSITHU JJIA 00bsACHEHUS coCTaBa, CTPOCHUA, CBOMICTB
OTIEIBHBIX XUMHYECKIX OOBEKTOB M SIBJICHHI;

* IMPUMCHATH OCHOBHBIC ITOJIOKCHHUA XUMHUYCCKUX TCOprI: TCOpHUU CTPOCHHA aTOMa U
XUMHAYECKON CBSI3M, TEOPUU CTPOCHUS OPraHUYECKUX COCIWHCHHIA,®  YMETh KJIACCH(PHUIIMPOBATH
HCOPraHNYCCKUC N OPraHUYCCKHUEC BCIICCTBA 11O Pa3JINYHbIM OCHOBAHHAM;

® YCTaHOBJIMBaTh B3aUMOCBSI3b MEXIY COCTaBOM, CTPOCHUEM, CBOMCTBAMH, MPAKTHUECKUM

IMPUMCHCHUECM U IMOJIYYCHHUEM BaKHEHUIITNX BCIICCTB,

®3HATh OCHOBBI XMMHYECKOH HOMEHKIATYpPhI (TPUBHUAIBHOW W MEXKIYHAPOIHOW) M yMEHHE
Ha3BaTh HEOPTAaHMYECKHUE U OPTAHUYCCKUE COSAMHECHHUS 110 POpMYJie H HA000POT;

® OIIPE/ICIIATh: BAJICHTHOCTH, CTEIICHH OKHCICHHS XMMHUYECKHX 3JICMEHTOB, 3apsOB MOHOB;
BUI0B XUMHNYCCKUX CBsI3el B COCANHCHUAX u TUIIOB KpUCTATININICCKUX PEHICTOK;
MPOCTPAHCTBEHHOTO CTPOCHUS MOJICKYJ TPHHAUICKHOCTH BEIIECTB K PAa3JIMYHBIM Kjaccam
OpraHu4€CKUux COGHHHGHHﬁ; TOMOJIOITOB MW HU30MCEpPOB; THUIIOB, BHIOB H paSHOBHHHOCTeﬁ
XUMHUYECKUX pEaKlIUi B HEOPTaHWYECKOM W OpPraHUYecKON XHWMHUU; ® OOBSICHAThH: 3aBUCUMOCTHU
CBOMCTB OpPraHMYECKHX BEIIECTB OT MX COCTaBa W CTPOEHUS; MEXaHHU3MOB MPOTEKAHMS pEaKIuit
MCKAY OPraHM4YCCKUMHU U HCOPTraHNMYCCKUMU BEIICCTBAMU,

®[IPOBOJIUTH PAaCUEThl 110 XUMUYECKUM (HOpMYyJIaM U YpPaBHEHUSM; MPOBOAUTH XUMHUECKUN
SKCIIEPUMEHT (J1a0opaTOpHBIC U MPAaKTUUYECKUE pabOThI) ¢ COOMI0IeHHEM TpeOOBaHMM K MpaBUiIaM
TEXHUKH 0€30MMacHOCTH MPHU padOTEe B XUMUYECKOM KaOuHeTe (J1abopaTopun).

JINYHOCTHBIMM pe3yabTaTAMM H3Y4YEHUs SJEKTUBHOTO Kypca «buoxumusy» sBIseTcs
(hopMupoBaHKE BCECTOPOHHE 00pa30BaHHON, MHUIIMATUBHOM M YCTIICITHOM JIMYHOCTH, 00J1aaromen
CUCTEMOI COBPEMEHHBIX MHMPOBO33PEHUECKUX B3IJIAJIOB, LIEHHOCTHBIX OpUEHTAlUM, HJIEHHO-
HPABCTBEHHBIX, KYJIbTYPHBIX, TYMAaHUCTUUECKUX M ICTETUYECKUX MPUHIIUIIOB U HOPM TOBEICHUSI.
N3ydyenne OWOXUMHHM O0OYCIIaBIUBAaeT JIOCTIDKEHHE CIEAYIONUX pPe3yabTaTOB JHUYHOCTHOTO
pPa3BUTHSA:

1) 3HAHUE OCHOBHBIX MPHUHIIMIIOB W TPABUJI OTHOIICHUS K >KUBOH TpPUpPOJE, OCHOB
3I0POBhECcOCPETArOIINX TEXHOJIOTHIA; pea3alins YCTaHOBOK 3JI0pPOBOTO 00pa3a KU3HH
2) C(OPMHPOBAHHOCTh TO3HABATEIBHBIX WHTEPECOB M MOTHBOB, HANpPAaBJICHHBIX Ha

M3Y4YEHHE >KUBOM TNPUPOAbI, WHTEIUIEKTYyallbHIX YMEHUH (JOKa3bIBaTh, CTPOUTH PACCYKICHHUS,
aHAIIM3UPOBaTh, CpPaBHUBATh, JENIaTh BBIBOABI M Jp.); ICTETHYECKOTO OTHOIIEHUS K >KUBBIM
00BLEKTaM.

3) NPUMEHITh OMOXMMHYECKHE 3HaHWs JJs OpraHu3aldd ¢ [UIAaHUPOBAHUS
COOCTBEHHOTO 3JIOPOBOTO 00pa3a JKM3HH U JIEATSIBHOCTH, OJIaTOMONyUrss CBOCH CEMbH U
ONaronpusATHON Cpebl 0OUTaHUS YeTTOBEUECTBA



Coaepixanue Kypca

Bgenenne (1 yac).

[Tpenmer 6moxumuu. CtaTudeckass OMOXUMHS: N3ydEHUE XMMHUYECKOTO COCTaBa U CTPOCHUS
BELIECTB, COACPKAIIUXCS B KUBBIX OpraHuzMax. J(nHamuueckas OMOXUMHUS: U3ydeHHE OOMEHHBIX
IIPOLIECCOB KaK OCHOBBI JCSTEILHOCTH KUBBIX OpraHn3MoB. OCHOBHBIE METO/IbI OMOXUMHH. PaboThI
BBIIAOMUXCS  YUEHBIX OumoxumukoB. PabGorelt M.B.JlomonocoBa, A.JlaBya3be, @.Bénepa,
JL.Ilactepa, H.H.3ununa, M.beptno, A.M.bytneposa, 2.Dumiepa, JI.Ilonunra, A.S,JlanuneBckoro
u 1ap. buoxumus u 310poBbe, onpeaeneHue OMOXUMIM, 3a7a4ul OMOXUMUU, 00IaCTHU UCCIIEI0BaHUS.
buoxumus u apyrue 6uonorndeckue Hayku. OOmunA SKCIIEPUMEHTATBHBIA TI0IX0/1, HCTIOIb3YEeMbIi
B Onoxumun. OCHOBHBIE TOCTHMXKEHHUS OMOXMMUU. KauecTBEHHBIN aHAIM3 COCTaBa OPTaHMYECKHUX
BELIECTB.

Tema 1. OcHOBHBIE 0J102KEHHUS IIUTOJIOTUM. XMMHUYECKHII COCTAB KMBbIX OPraHU3MOB

(4 gaca).

DNEeMEHTBI TEOPUH KIETOYHOTO CTpoeHus. KieTouHble opraHeibl UX CTpoeHHe U (PyHKIUU:
AIpo, LHUTOIUIa3Ma (MUTOXOHIPHUM, JIM30COMBI, DJHIOIJIa3MaTHYecKas CeTh, TUaloIUia3Ma),
KieroyHas MmemOpana. CpaBHEHHME KJIETOK MPEICTABUTENICH pa3HbIX IAPCTB >KUBBIX OPTraHU3MOB.
Ponb, BOmBI B IKM3HEAEATEIBHOCTH KIETKH. OJEMEHTHBI COCTaB OpraHu3Ma: Makpo- U
MUKPO3JIeMeHTHI. [IoHSITHE O TIIaBHBIX OMOTEHHBIX JIEMEHTaX. 3aKOHOMEPHOCTH PACIPOCTPAHEHUS
AJIEMEHTOB B XUBOW mpupoje. [lorpeOHoCcTH OpraHM3MOB B XUMHUYECKUX 31eMeHTax. OCHOBHBIC
TUTIBI COCMHCHHMA, BXOMSAIIUX B COCTaB JKUBBIX OPTaHU3MOB: OPTAaHUYECKUE W HEOPTAHHYECKUE
coequHeHUs.  XUMHUYECKas  opraHu3amus KIeTKd. MakpodsneMeHTbl.  MUKpPO3JIeMEeHTHI.
Y AbTpaMUKpPOIJIEMEHTHI. JJIEMEHTHI - OMOTEHBI.

Tema 2. AMUHOKHCJIOTHI 1 0ejiku (5 4acoB).

Opranuyeckue BellecTBa KIETKU. AMHHOKHUCIOTHI CTPOEHUE U KiIacCU(PHUKAIMSA, METOJIbI

aHanu3a. XMMHUUYECKHE CBOMCTBa aMUHOKHCIOT. Cunte3 Oenka. [lepBuunas cTpykTypa OEIKOB.
XUMHYECKHE CBOWCTBA W METOJbI OMpENEICHUsI TMEPBHUYHON CTPYKTYphl OenkoB. BHyTpu- u
MEXMOJIEKYJIIPHbIE B3aUMOJAEHCTBUSI, OINpPEACISAIONME MPOCTPAHCTBEHHYIO CTPYKTYpPY OEIJIKOB.
Crtpykrypsl (koH(popManyn) 6enkoBbIX Mosiekyi. Knaccugukanus 6enkoB. @yHKIIMM OEIIKOB.

Tema 3. depMeHTHI H BUTAMUHBI (7 4acoB).

buomenuuunckoe 3HaueHue ¢epmeHToB. HoMeHknatypa M kiaccupukanus (epMeHTOB.
CtpykTypa U KaTaquTH4yeckue cBoHcTBa ¢epMeHTOB. [IpuHUMOBI neHCTBHS  (EpPMEHTOB.
KonnuectBenHoe ompenenenne (epMEHTaTUBHOM aKTUBHOCTH. BnusHue Ttemnepatypsl, pH,
KOHILEHTpauui ¢epMeHTa U cyOcTpara: Ha CKOpPOCTH (EpMEHTAaTUBHBIX peakiuil. Perynsuus
aKTUBHOCTH (DEpMEHTOB: aJUIOCTEPUUYECKUN KOHTPOJIb, KOHKYPEHTHOE U HEKOHKYpPEHTHOE
MHTUOVMpOBaHME, KOBAJEHTHAs MOAM(PHUKAIUS U TEeHEeTH4YecKuil KoHTpoib. KodepmeHThl u
koaktopsl. Butamunsl: onpenenenue u kiaccudukauusa. CTpoeHHE BUTAMMHOB M HMX pOJib B
(epMEeHTATUBHBIX PEaKIUsIX U B OOMEHHBIX Mporueccax. JKupopacTBOpUMbIE BATAMUHBL: BUTAMUH A
u JI: ctpoenne u cpoiictBa. BogopactBopumsle Butamunbl: C, PP, B. KauecTBeHHble peakuun Ha
BOJIOPACTBOPUMbIE BUTAMHUHBI. MHIHOUTOPBI (PEPMEHTOB KaK JIEKapCTBEHHBIE CPEJICTBA.

Tema 4. YrieBoabl ( 7 4acoB).

buomenunuuckoe 3HaueHue yriaeBogoB. dotocuHTe3 yrieBoaoB. Kiaccudukarms
YIJIEBOJOBU UX Haubosiee BaKHbIE peakuu. XUMHUECKHE CBOMCTBA MOHOCAxXapHa0B Ha IMpHUMeEpe
IIIOKO3bl. JlMcaxapuapl M MOJMCAaxapubl: JIAKT03a, MajbTO3a, €axapo3a, Kpaxmall, IJIMKOIEH,
1esuToa03a, XuHuH. OOMeH yriieBosioB B opranusme. Hapymienue oOmeHa yriieBogoB. [ ukoau3
i OpokeHue. AHa’poOHBIM TrMKonmu3. As’poOHoe pacuierieHne. POTOCHHTE3 Kak MpUMeEp
CUHTE3a YIJIEBOIOB.

Pounb u pynkuuu yriaeBosoB Poib yriieBooB B TUTaHUH.

Tema 5. Jlunuaet ( 10 yacos).



buomenunuuckoe 3HaueHue JauUnuaoB. CTpyKTypamMu  KIacCU(HUKAIMS  JUIHIIOB.
Hacpliennple 1 HeHachIeHHOE KUCIOTH U uX 3¢dupsl. JKupel u macna. ['maporeHU3upoBaHHbIE
Macima u wmaprapud. [munepuast u dochornmumepunsl. Tepnersl u crepouabl. CTpoeHHE U
TPAHCIOPTHBIE CBOMCTBA KJIETOUHBIX MEMOpaH. DUKO3aHOUbI: MPOCTATIAHUHBI U JICHKOTPUEHBI.
Counromunuael. [lepeBapuBanue u TpancnopT aunuaoB. O6men aumuaoB. Bocku. Crtpoenue u
¢bynakuu. Ctepusl u crepoiibl. @ochonunuabl U ux 6uosgoruueckas posib. KauecTBeHHas peakius
Ha XXCIYHBIC KUCJIOTHI.

JKupoBast TkaHb. bBUOXHMHS aTEPOCKIIEPO3a.

Tema 6. HyksiemHoBbie kuciaotsl (10 yacos).

buosiornyeckoe 3HAYEHUE HYKIEHMHOBBIX KHUCIOT. VICTOpHS OTKpBITHS W H3y4EHHUE
HYKJICMHOBBIX KUCIOT. CTpoeHHe M (DYHKIMU B KUBBIX opraHu3max. [lepemada HacieqCTBEHHBIX
npu3HakoB. buocunres OenkoB. Ilpomecchl periMKanuy, TPAHCKPUIILIIMA UM TPAHCIALUU.
Hykneunosbie kucnorsl. Mx Bunpsl. JHK. buonornueckoe 3nHauenne. PHK. Buaer PHK.
buonornueckoe 3nauenune AT®. Ee ponb B opranuszMe. MaTpuuHble peakuuu: peayIuIMKalus,
TPaHCKPUIILMSA U TpaHcasauus. Myrarene3. @akTopel MyTareHe3a. MyTareHe3 W HacleJACTBEHHbBIC
3a0oneBanus. BHOTEXHONOTHS M TeHHas WHXeHepus. MyTanuu M HUX BUAbL. buoTexHoIOTUA U
TCHHAs] WMH)KEHEpHs. YCIIeXU H MEPCICKTHBBI B PacmU(POBKE CTPYKTYphl I€HOMa OPraHU3MOB.
IIpoekt «I'eHOM yenmoBEKa».

Hacnencreennsie 3a0oneBanusi. Kimonuposanue. [I[puHIUIBI U CTPATETUH MOJIEKYIISIPHOTO
KJIIOHUPOBaHUS. JJOCTHXKEHUS U ePCIEKTUBBI MOJIEKYJISIPHON OMOTEXHOJIOTUH.

Tema 7. Mera6o/iu3M 1 00MeH BelecTB (3 yaca).

[TorsiThe o wMerabonmm3mMe ¥ MeTa0ONMYEeCKHX MyTsX. KaraGomusm ©  aHaOOIH3M.
Metabonu3m yriieBosoB. [Ipo0GieMbl HEBOCHPUUMYMBOCTU K JIAaKTO3€. Perymsimms copepikaHus
TJIIOKO3bI B KPOBH (MHCYJIMH W TIOKaroH). /lmaGer. MeToapl aHanm3a rIOKO3bI B KPOBH U MOUYE.
Merabonu3m nunuoB. XpaHeHUE U paciieryieHue xupoB. OKucIeHue 1 OMOCHHTE3 HACBIIIIEHHBIX
KUCIOT. Merabonu3m O€IKOB M aMHUHOKUCIOT. B3aumocBsa3b oOMeHa O€NKOB, YIJIEBOJOB U
munugoB. [Ipobnemsl perymsiuun MetaGonusma. Perynsuust u uHTerpauus oOMeHa BEIECTB Y
MJIEKOITUTAIOIIHUX;

Tema 8. DHepreTuyeckue GuoXuMu4eckue HUKIbI (3 yaca).

DOHIEPrOHMYECKHE ¥ DJK3EPrOHMYECKHE pEaKIud B KHUBOH KieTke. Merabonm3m W
nosiyueHue O6uoxumuueckoi sHepruu. Poasr AT® B obOmene sHepruu. Merabonndeckue MyTH U
conpspkeHHbIE peakiuu. OKUCIEHHBIE U BOCCTAaHOBJICHHBIE ()OpMBI KOepMeHTOB. OKUCITUTENHHOE
dbochopmupoBanue. CpaBHeHue TmyTell QochopunupoBanus. [lUKIT JTUMOHHOW  KUCIOTHI.
Opranu3anys ApIXaTelbHOU IeTr. Peryssius nenu nepeHoca 3JIEKTPOHOB B MpoIleccax AbIXaHusl.
OTpurarenbHble CBOMCTBA 3MTOKCH/IOB.

Tema 9.buoperyasitopnl (3uaca).

Knaccugukamuss ~ OMOperyynsaTopoB:  TOPMOHBI,  HEHpPOMENMATOPHI,  JIEKapcTBa U
KCEHOOMOTHKU. ['OpPMOHBI — XUMHUYECKHE PETYISTOPBI SHIOKPUHHON cuctembl. Kinaccudukanms
TOPMOHOB: OEJIKOBBIE TOPMOHBI, CTEPOHMIHBIC, MPOU3BOJHBIE aMUHOKHCIOT. [TpuHIMIBI paboThI
rOpMOHOB. AnpeHainH. HelipoMenuaTopbl -XUMHYECKHE PETYISATOPBl HEPBHOM CUCTEMBI.
MexaHu3M Tepeiayd HEPBHOTO CHTHAJIA M POJIh HEUPOMEINATOPOB. ATIETUIXOJUH, €r0 arOHUCTHI U
AQHTarOHUCTB. [MCTaMMH M  aHTUTUCTaMUHHBIE Tnpenapartbl. CepoToHUH, [g0(paMuH H
aHtugenpeccantel. JlobamMuMH M HapKoTHYecKass 3aBUCHUMOCTb. JlekapcTBa M KCEHOOMOTHKHU:
MEXaHU3MBI JIEUCTBUS U META0OIN3M.

Tema 10. FopMoHBI U UX POJIb B 00MeHe BelecTB (4 4acoB).

Knaccudukanus ropmoHoB. B3anMoCBsI3b OOMEHOB BEIIECTB. YPOBHU PErYISIIMN OOMEHa
BEIIECTB. ODKOJIOrO— OMOXMMHYECKHE B3aMMOJEHCTBUs. TOKCHHBI pacTeHuil. [luimeBbie
aTTPAaKTaHThl U CTUMYJATOPbl XEeMOPEryJasTopbl AHTpPONOreHHbIe OHOAaKTUBHBIE BEIECTBA.
DKosorndecku 6e30macHble CrIocoObl BO3ACHCTBUS HA OPraHU3MBI.



Tema 11.TpancnopT u nocTynJieHHEe BEIIECTB B ;KUBBIX Oprann3max (2 yaca)

[Toctyruienne BemecTB B kieTky. Ocmoc. MouseKyssipHblE MEXaHU3Mbl TpPaHCIIOPTA.
TpaHcnopT BaKHEUIIIMX HOHOB. AKTUBHBINA TPAHCIIOPT BEILIECTB.

Tema 12. Bo3HHKHOBEeHHe M pa3BUTHE KH3HH Ha 3emuie. (2 4acoB).

['unore3sl U TEOPUM BO3HUKHOBEHUS KU3HHU Ha 3emie. OCHOBHBIE 3Talbl HEOPTaHUYECKOM
sBoroIMK. HauanbHble 3Tanbl opraHnyeckoil sponmonuu. Mcropust 3emMiu 1 METO/Ibl €€ U3YUYCHHUS.
CoBpeMeHHas CUCTeMa OpraHndeckoro Mupa. YenmoBeKk Kak 4acTh MPUPOILI U O0IIeCTBa.

Tema 13. Coo01iecTBa JKUBBIX OPraHU3MOB (2 YacoB).

CooO1iecTBa OpraHu3MOB: CTPYKTYPBI U CBSI3U. DKOCUCTEMBI. KpyroBopoT BelIecTB U MOTOK
sHeprur. OCHOBHBIE TIOKa3zaTelud »dKocucTeM. lIpupogHbie W aHTPOINOTEHHBIE SKOCUCTEMBI.
CpaBHeHME NPUPOJAHBIX U AHTPOIIOTEHHBIX 3KOCUCTEM CBOEH MECTHOCTH.

Tema 14. Buocdepa. UesnoBek u okpy:kammas cpena (3 yacon).

buochepa — xmBas oOomouka 3emu. 3aKOHOMEPHOCTH CYIIIECTBOBAaHUS OHOCHEpEHI.
YenmoBeuectBO B Omocdepe. 3arpsi3HEHHE ~ OKpyXaromied  cpeasl.  PanmoHanmbHOE
MIPUPOIONOIB30BaHUE U YCTOWYMBOE Pa3BUTHE.

Tema 15.I1oBTOpeHne U3Yy4eHHOT0 MaTepuaJia (2 4acoB)

emiectBa kieTkd. [lmactuueckuii oOmeH. DHepreTuueckuili oOmeH. TecTupoBaHUE
Pabora HanmpoekToM. 3ammra IpoeKTOB.

TemaTHYeCKOe MJIAHUPOBAHME
10 xiacc (34 gacos, 1 4 B HezeH0)

Pa3peinl Koaunuec N3 nux

TBO NpaKTH-

4acoB YecKHuX

pador
Bsenenue . 1 1
2 | Tema 1. OCHOBHBIE TOJIOKEHNS [IUTOJIOTHU. XUMHUYECKUI 4 1
COCTaB )KMBBIX OPTaHU3MOB.
3 | Tema 2. AMHHOKHCIOTHI U OEIKH. 5 2
4 | Tema 3.®epMeHTHI U BUTAMUHBI. 7 2
5 | Tema 4. YriaeBonsl. 7 2
6 | Tema 5. Jlununael. 10 3
UTOI'O 34 11
11 knacc (34 yacos, 1 4. B HEZIEIIO)
Pa3nennl Koaunuec N3 nux
TBO NMPaKTH-
4acoB YeCKHUX
padort

1 | Tema 6. HykinewHOBBIE KUCIOTHI. 10 -
2 | Tema 7. Metabomau3M U OOMEH BEIIECTB. 3 -
3 | Tema 8. DHepreTrueckue OMOXUMUYECKHE [TUKIIHI . 3 -
4 | Tema 9.buoperynsTopsl. 3 -




Tema 10.I'opMOHBI 1 UX pOJIH B OOMEHE BEIIECTB.

Tema 11.TpancnopT v NOCTYIUIEHUE BEUIECTB B )KUBBIX 2
OpraHu3Max.

7 | Tema 12. Bo3HUKHOBEHHE U Pa3BUTHE KU3HU Ha 3eMJIE. 2

8 | Tema 13. CoobmiecTBa >KMBBIX OPTaHU3MOB. 2

9 | Tema 14. buocdepa. UenoBek u oKkpyskaroIias cpesa. 3

10 | Tema 15.IToBTOpEeHNE N3YIEHHOTO MaTepHUaIa. 2

HUTOI'O: 34




		2023-09-04T19:59:50+0400
	Шмаков С.В.
	Я являюсь автором этого документа




