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1. TACIIOPT PABOYEM IMPOT'PAMMBI YUEBHOM JIUCHUATLIAHBI
YIIB.02 ECTECTBO3HAHHUE

1.1. O6n1acTb npuMeHeHus1 padoyeil MPOrpaMmbl

PaGouast mporpamma oOmieoOpa3zoBarensHO yueOHOM aucruumabl Y I1B.02
EcTtecTBO3HaHME SBISETCS YACTHIO IPOrPAMMBI MOJATOTOBKH CIEIUATUCTOB CPEIHETO
3seHa (IIIICC3) rymanutapHoro mnpodguias | MpeAHa3HAaYeHa Ui HU3YyYCHHS
ecrectBo3Hanus B AIIOY YAO «UMK» B npenenax ocBoenus [IIICC3 nHa 0aze
OCHOBHOTO 00I1Iero 00pa3oBaHUsl MPU MOATOTOBKE KBATU(PHUIIMPOBAHHBIX PabOYHX,
CIIyallNX U CIEUATUCTOB CPEHErO 3BEHA.

Kogst hopmupyembix komnerenmwmii: OK 1-9.

1.2. Mecro aucuumiauabl B crpykrype IIIICC3: o6meobpazoBaTenbHbIN
UK.

1.3. Heam u 3a1aun AUCUMILIMHBI — TPEOOBAHUSA K pe3yjbTaTaM 0CBOEHHS
AMCIUTLIHHBI

Hean:

—  NpUOOpETeHHE CTYACHTAMH TEOPETUYSCKUX 3HAHUN M TPAKTHUYECKUX
YMEHHH 10 €CTECTBO3HAHMIO.

3agaun:

—  NPOAOJDKUATH ()OPMHUPOBAHHE KOMIIETEHTHOCTH OYIYIIMX CICIHAIMCTOB
B COBPEMEHHOM MH(OPMAIIMK IO €CTECTBO3HAHUIO,

—  pa3BUBaTh YMEHHUE MPUMEHATh TEOPETUICCKHUE 3HAHUS Ha TIPAKTHUKE;

—  HAYYUThb HCIIOJB30BaTh 3HAHUS 10 €CTECTBO3HAHHIO JISl TPOIIaraH]ibl
3JI0POBOTO 00pa3a KU3HU U CIIOCOOCTBOBATH OXPAaHE MPHUPOJIBI.

OcBoeHMe  couepaHus ~ y4eOHOM — JHCIUIUIMHBI  «EcTecTBO3HaHUE»
oOecIieuynBaeT JOCTIKCHHE CIEAYIOMNX Pe3yabTaTOB:

JIMYHOCTHBIX:

—  YCTOWYMBBI HHTEpEC K HCTOPUM H JOCTHXKCHHSIM B  00JacTu
€CTECTBEHHBIX HAayK, YYBCTBO TOPJIOCTH 32 POCCUNCKHIE €CTECTBEHHBIC HAYKH,

—  TOTOBHOCTH K MPOJODKCHUIO 00pa30BaHMs, TOBBIIICHUIO KBATU(UKAITUU
B u30paHHON TpPOPEeCCUOHATILHONW [EATEIbBHOCTH C MCIOJb30BaHUEM 3HAHUN B

00J1acTH €CTECTBEHHBIX HAYK;
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—  OOBEKTMBHOE OCO3HAHHWE 3HAYMMOCTM KOMIIETEHLMH B o0iactu
€CTECTBEHHbIX HayK JUuId 4eJoBeKa U OOIIecTBa, YMEHHE HCIIOJIb30BATh
TEXHOJOTHYECKHE JIOCTIDKEHUST B o00nacTd (PU3UKK, XUMHH, OWOJIOTUH IS
HOBBIIIEHUSI ~ COOCTBEHHOTO  HMHTEJUIEKTYaJbHOI'O  Pa3BUTUS B BbIOpaHHOM
poeCCHOHATTEHOM ESITEIIbHOCTH;

— YMEHHME  MPOAHAIM3HPOBATH  TEXHOTCHHbIE  IOCIEACTBUS IS
OKpY>KaroIlen cpeibl, OBITOBOW 1 MPOU3BOACTBEHHOM EATEILHOCTH YEJIOBEKA;

—  TOTOBHOCTH CaMOCTOSITEIBHO J0OBIBaTh HOBBIE JJIsi ce€0S €CTECTBEHHO-
Hay4yHbl€ 3HAHUS C MHCIOJNb30BAHMEM JJII 3TOTO JOCTYNHBIX HCTOYHUKOB
uHbOpMaIuy;

—  YMEHME YNpaBISATh CBOEHW MO3HABATEIbHOUN AESITENBHOCTHIO, MPOBOJUTH
CaMOOLIEHKY YPOBHSI COOCTBEHHOI'O MHTEJIEKTYaJIbHOTO Pa3BUTHS;

—  YMEHHE BBICTPaMBaTh KOHCTPYKTUBHbBIE B3aUMOOTHOIIEHUSI B KOMaH/E IO
pEILIEHUI0 00X 3a/1a4 B 00JIaCTH €CTECTBO3HAHUS;;

MeTanpeIMeTHbIX:

—  OBJAJICHUE YMEHUSIMU U HaBbIKAMH PA3JIMYHBIX BHUJIOB IO3HABATEIbHOU
JEeATEIbHOCTH JIJIsl U3yUYEHHUSI pa3HbIX CTOPOH OKPY>KAIOIIETO €CTECTBEHHOI'O MUPA;

—  IPUMEHEHUE OCHOBHBIX METOJOB IIO3HAHMS (HAOMIOACHUS, HAYYHOTO
AKCIIEPUMEHTA) ISl U3YYEHHS PA3JIMYHBIX CTOPOH €CTECTBEHHO-HAYYHON KapTUHBI
MHUpPa, ¢ KOTOPBIMH BO3HHKAET HEOOXOAMMOCTh CTAJIKMBAThCS B MPO(ecCrOHaAIbHOM
cdepe;

—  YMEHHE ONpEAeNATh LEIu U 3aJaud JESTENbHOCTU, BHIOMpPATh CpencTBa
JUI UX TOCTUKEHUS Ha MPAKTUKE;

—  YMEHHME HCHOJB30BATh  PA3JIMYHbIE HWCTOYHMKM JUIL  IOJIYYCHHS
€CTEeCTBEHHOHAYYHOW MH(OPMALIUY U OLIEHUBATH €€ JOCTOBEPHOCTD ISl TIOCTHKEHUS
MOCTaB-

—  JICHHBIX LI€JICH U 3aj1ad4;

npeaIMeTHbIX:

—  HAYYHOM KapTUHE MHpa, NPUPOJIE KAK E€IWHOW UEIOCTHOW CHCTEME,
B3aMMOCBSI3M UE€JIOBEKa, MPHUPOABI M OOIIECTBa, MPOCTPAHCTBEHHO-BPEMEHHBI X
MaciTabax BceneHHOM;

—  BJAJCHHUE 3HAHMSMHU O HauOoJiee BaKHBIX OTKPBITHSIX U JOCTHKEHHUSAX B
00JIaCTH €CTECTBO3HAHUS, MOBJIMIBUIMX Ha ABOJIIOLUIO MPEACTABICHUN O MpPUPOJE,
Ha Pa3BUTHE TEXHUKU U TEXHOJIOTHUIA;

- Cq)OpMI/IPOBaHHOCTI) YMCHUA TPUMCHATHL CCTCCTBCHHO-HAYYHBIC 3HAHUA
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JUIsE OOBSICHEHUS OKPYKAIONUX SBJICHUN, COXpPAHEHUsS 3J0POBBs, OOecreueHus
0€30MacHOCTH  JKU3HEACSATENBHOCTH, OEPEeKHOrO0  OTHOIICHUS K  IPHUPOJE,
pPallMOHAIIBHOTO TPHUPOJIONOIb30BaHUs, a TAKXKE BBIMIOJIHEHUS POJU TPaMOTHOTO
OTPEOUTEIIS;

—  c(hOpMHUPOBAHHOCTh TMPEACTABICHUA O HAY4YHOM METO/E IO3HAHUS
OpUPOABl U CPEJCTBAX H3YUYCHHUS Meramupa, MakpoMupa U MHUKPOMHpPA; BIIaJICHUE
MprUeMaMi €CTeCTBEHHO-HAYYHBIX HAOJIO/ICHNUN, OTBITOB, UCCICIOBAHUA U OIECHKH
JIOCTOBEPHOCTH MOJTYUYEHHBIX PE3YJIbTATOB;

—  BJAJCHHUE MOHATUWHBIM amnmnapaToM €CTECTBEHHBIX HAYK, MO3BOJISIIOIIUM
MO3HABATh MUP, YYaCTBOBATh B JUCKYCCHUSIX IO €CTECTBEHHO-HAyYHBIM BOIIPOCAM,
HCIIOJB30BaTh Pa3MYHbIE UCTOUHUKUA MH(OpPMAIUU JJIS MOJATOTOBKHA COOCTBEHHBIX
paboT, KPUTHUECKH OTHOCUThCS K coobmieHussMm CMU, copepkamym Hay4dHYIO
MH(}OpMAIHIO;

—  cOpMHUPOBAHHOCTh YMEHUM TMOHMMAaTh 3HAYUMOCTH €CTECTBEHHO-
HAy4YHOTO 3HAHUS JUIsl Ka)XJOro 4YeJOBEKa HE3aBUCHMO OT €ro mpodeccruoHaIbHOM
NEATEeIbHOCTH, pa3inyath (PakThl U OIEHKH, CPABHUBATh OIICHOYHBIC BBIBOJIBI,
BUJIETh WX CBSI3b C KPUTEPUSIMHU OLIEHOK M CBSI3b KPUTEPUEB C OMPEACICHHOU
CHUCTEMOM LIECHHOCTEH.

B pesynbrare 0CBOCHUS JUCHUILUIUHBI 00YUYaIOIINIICS 10JIKEH YMETh:

—  TOpUBOAUTH  TPUMEPHl  AKCHEPUMEHTOB W (WIKM)  HAOIIOJECHUH,
00OCHOBBIBAIOLIHX:

—  3aBUCHUMOCTb CKOPOCTHM XUMHUYECKOM peakIuu OT TeMIeparypsl U
KaTaJIu3aTopoB, KJIETOYHOE CTPOCHUE KUBBIX Opranu3MoB, posb JHK kak HocuTens
HACJIEICTBEHHOW MH(OPMAIINH, 3BOJIIOLUIO )KUBOH MPHUPO/IbI, IPEBPAIICHUS SHEPTUU
Y BEPOSTHOCTHBIN XapaKTep MPOLECCOB B JKUBOW U HEKUBOU NMPUPOAE, B3aUMOCBS3b
KOMITOHEHTOB YKOCUCTEMBI, BIIMSIHHUE JEATEIbHOCTH YEJIOBEKA HA IKOCUCTEMBI;

—  OOBSICHATH NPUKIAAHOE 3HAUEHUE BaXKHEHIIMX AOCTHXKEHHUH B oOnacTu
€CTECTBEHHBIX HAyK JJIA: pPa3BUTUS SHEPIreTUKH, TPAHCIOPTa M CPEICTB CBS3H,
IIOJIyYEHUS] CUHTETHMYECKMX MAaTE€pUalOB C 3aJaHHBIMU CBOMCTBaMH, CO3JaHHUS
OMOTEXHOJIOTHM, JiedeHUs WHOEKIUOHHBIX 3a00JIEBaHUM, OXpaHbl OKpY’KaloIlen
Cpelbl;

—  BBLABUIaTh TMIIOTE3bl U MpEarath IyTH WX MPOBEPKH, AENIATh BBIBOJIBI
HAa OCHOBE OKCIIEPUMEHTAJIBHBIX JaHHBIX, MNPEACTABICHHBIX B BHUAE TIpaduka,
TaOIUIIBI MU IUAarPaMMBl;

— paboTaTh C €CTECTBEHHO-HAy4HOW HH(OpManuen, coaepxkamieiics B
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coobmenusix CMU, unrepuer-pecypcax, HayqYHO-TIOMYJISIPHOM JTUTEpaType: BIaAETh
METOJAMM IIOMCKA, BBIIEISITH CMBICIOBYK0 OCHOBY M OLIEHHBAaTh JIOCTOBEPHOCTH
uH(pOpPMallNK;- aHAIM3UPOBATh U TPOTHO3UPOBATH OSKOJOTHYECKHE MOCIEACTBHS
Pa3IMYHBIX BUIOB JIEATEIBHOCTH,

B pe3ynbrarte 0ocBOCHUS TUCHUILUIMHBI 00YUYarOITUICS T0J2KeH 3HATD:

—  CMBICH TOHSATUN: €CTECTBCHHOHAYYHBIA METOJ| MO3HAHUSA, SBOJIIOLMS
Bcenennoit, OoybIIONW B3pHIB, NEPUOJMYECCKUNA 3aKOH, XUMHYECKas CBS3b,
XUMHUYECKas pPEaKIus, MaKpOMOJEKyna, OelloK, Karaam3aTtop, (epMeHT, KIeTKa,
muddepeHnanms  KIETOK, JHK,  Bupyc, Ouojoruueckass  DBOJIIOIHSA,
OuopazHooOpazue, OpraHu3M, IMOMyJSALUs, 3KOCUCTeMa, Ouocdepa, H>HTpomUs,
CaMOOpTraHU3aIIMS;

—  BKJIaJ BCIMKHUX YYEHbIX B (DOPMHUPOBAHHE COBPEMEHHOM €CTECTBEHHO-
HAay4YHOU KapTUHBI MUPA.

1.4 Kosim4yecTBO 4aCOB HA OCBOEHHE MPOrpaMMbl Y4eOHOM AUCHUTITIUHBI:

MaKkcumanbHou yuebHol Hazpysku odoyyaroujecocs 117 4acoB B TOM 4yucCIe:
00s13aTEIbHON ayAUTOPHOM y4eOHON HArpy3KH CTyJeHTa /8 4acos;
CaMOCTOSATEILHOM paboTHI cTyneHTa 39 yacos.



I'AIIOY YAO

YIIPABJIEHUE JOKYMEHTALIMEN
«UMK»

CTO CMK 4.2.01 - 2022

JIucr 8/16

2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JJUCHUTLJIAHBI

2.1. O0bem yueOHOM TUCHUIJIMHBI U BUbI Y4eOHOH padoThl

Bup yuedHoii padoTbl

O0BbeM yacoB

MaxkcuMaJibHasi ydyeOHasi HAarpy3ka (Bcero)

117

Oo6s3aTenbHasi ayIUTOPHASA yueOHasi Harpy3Ka (Bcero)

78

B TOM YHCJIC:

nab0paTOPHBIC 3aHATH

IMPAaKTUYCCKUC 3aHATHUA

18

KOHTPOJIbHBIC pa6OTI)I

KypcoBas paboTa (TIPOeKT)

CamocTosiTebHasi padoTa o0y4alouierocs (Bcero)

B TOM YHCJIC:

WHIMBHIyallbHAs CaMOCTOSTEIbHAs padoTa B BHJIE PELICHUH 33124

BBITIOJTHEHHE pacyeTHO-TpadUuecKoil paboThI

BBIMTOJIHEHNE CXEM U TaOJIHIL

AJICKTPOHHOC KOHCTIEKTUPOBAHNUEC C KOMMCHTApUAMU

MHAUBUAYAJIbHAasA CaMOCTOATCIbHAA pa60Ta B BUAC MMOATOTOBKH IMPE3CHTALINN

HHAUBUAYaJIbHAsA CaMOCTOATCIIbHASL pa60Ta B BUJC BBIINTOJHCHUS TBOPYCCKOI'O 3a1aHUS

COCTABJICHUC OIIOPHOI'O KOHCIICKTA

MO~

Urorosas arrectanus B popme :auddepeHIupoBaHHOr0 3a4eTa
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2.2. TemaTtuveckuii niian u cogep:kanmne yueoHoii mucuumiudbl YIIB.02 ECTECTBO3HAHUE

HaumeHnoBanue
pa3iesoB M TeM

Copep:xanue yueOHOro MaTepHaJia, JJabopaTopHble padoThI M MPAKTHYECKHE 3aHATHS, CAMOCTOSATEIbHAsA padoTa
o0yyawmuxcs, KypcoBas padoTa (IpoeKT) (ecjii IpegyCcMOTpPeHbI)

Oo0BeM
4acoB

YpoBenn
OCBOEHHS

1

2

4

PA3IEJI 1. BuoJiorus ¢
3JIeMEeHTAMU IKOJIOTHHU

Tema 1.1 OcHoBHBIE
NPU3HAKH KUBOTO.

Coaep:xkanue yueOHOr0 MaTepuasia

1. | CpoiicTBa *MBBIX cucTeM. [IpH3HAKHN )KUBOTO: TUTAHKE, JbIXaHHUE, Pa3IpakUMOCTb, ITOIBUKHOCTD, PAa3MHOKEHHUE, POCT U
pa3BUTHE.

2. | YpoBHHM OpraHu3alMy KHUBOIl MaTEepUH.

3. | llonsiTHe «oprauuzmy. PasHooOpasue KMBBIX OPraHU3MOB.

JladopaTopHble padoThl

HpaKanecmle 3AaHATHHA

1. | CymHOCTb >KU3HH U CBOMCTBA JKHUBOTO.

2. | YpoBHHM OpraHu3alMy KUBOIl MaTepUH.

KoHTpoabHbIe padoThl

CamocrosiTejibHAsi padoTa 00y4aUIuXcs

Tema 1.2. Opranusm u
cpeaa

Coaep:xkanue yueOHOT0 MaTepuasia

1. | CooO1ecTBa 1 DKOCUCTEMBI

2. | ITpunnmns! K1accupUKannK XKHUBBIX OPraHM3MOB

JlabopaTopHbie padoThl

IIpakTHyeckue 3aHATHSA

1. | Cpena oburanus u e€ haKTOpPHI.

2. | OCHOBHBIC THIIBI SKOJIOTHUECKUX BSaI/IMO,Z[CI\/'ICTBI/II‘/'I

3. L[CHI/I IATaHU OPraHnu3MoOB

KonTpoabHbie padoThl

CamocrosiTejibHAsi padoTa 00y4aIuXCcs

Tema 1.3. Kinerka—
eAHHHIIA
JKU3HEAEATEILHOCTH .

Coaep:xkanue yueOHOro MaTepuaJia

1. KJ'IeTKa—CI[I/IHI/H_Ia CTPOCHUS U JKU3HCACATCIIBHOCTU OPIraHU3MOB

2. | CtpoeHHE paCTHTENHEHON U JKHBOTHOW KIIETKH.

3. | OOMeH BelIecTB U NMpeBpallleHNe SHEPTHUHU B KIIETKE.

4. | JHK—HocuTenp HacieaCcTBEHHONW HH(OPMAIHH.

JlaGopaTopHbie paGoThI

IIpakTHyeckne 3aHATHSA

1. | Uzyuenue ycrpoiictBa Mukpockona. [Ipurorosnenune npenapara

2. C’I‘pOCHI/IC paCTHTeJ’ILHOﬁ, JKMBOTHOH 1 6a1<Tep1/1am,H0171 KJICTOK I1OJJ MUKPOCKOIIOM

KonTpoabHbie padoThl
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CamocTosiTe1bHast padoTa 00y4Yaonuxcst

Tema 1.4.
HacieacrBeHHOCTD

Coaep:xkanue yueOHOro0 MaTepuasia

10

XpOMOCOMHaH TCOPUA HACJICACTBCHHOCTH.

3aKOHBI I".MeHpens mo HacieJ0BaHUIO TMPU3HAKOB

Tpetuii 3akoH Mennens. PelieHne reseTuyeckux 3anay

Henonnoe JOMWHHPOBAHUC. AHaJ'II/I3I/IpyIOHII/Ie CKpCIIMBaHUC.

S E RN

LII/ITOHJ'Ia?yMaTI/I‘-IeCKaﬂ HaCJICACTBCHHOCTD.

JlaGopaTopHble paGoThI

HpaKanecmle 3aHATHSA

1. | Pemenue 3a1a4 Ha MOHOTHOPHUIHOE CKPEIIMBAaHMUE.

2. | Pemienue 3aqay Ha AUTHOPHIHOE CKPEIIMBAHUE

KoHnTpoabHbie padoThl

CamocrosiTeJibHAsi padoTa 00y4arOUIUXCs

Tema 1.5.
HN3MeHYnBOCTH

Coaep:xkanue yueOHOT0 MaTepuasia

1. | I3MeHuYnBOCTD U €€ BUALI: HEHACJIEACTBEHHAA U HACJIEACTBEHHAS

2. | Bunp! myranmi.

3. | Ipuumnsl mytanuii. CoMaTHuecKue ¥ TeHepaTUBHBIC MYTallUH.

JlabopaTopHble padoThl

HpaKanecmle 3aHATUSA

KoHTpoabHbie padoThl

CamocrosiTesibHAasi padoTa 00y4alOUIUXCs

PA3JIEJI 2. Opranusm
Yyea0BeKa H OCHOBHBIE
HaNpaBJIEHHsI ero
JKH3HEASATeTbHOCTH

Tema 2.1
IMumeBapureabHast
cucTEeMA

Coaep:xkanue yueOHOro MaTepuaJia

12

HI/ITaHI/IC, €0 BUJIBI

3HaYeHHE TUTAHUS JUISA pOCTa, pa3BUTHUSA 1 )KU3HCACATCILHOCTH OpraH1u3Ma.

[TnmeBapenue, Kax nporuecc pu3nIecKor 1 XUMHIECKOH 00pabOTKH MUIIH.

Cucrema TMAIICBAPUTCIbHBIX OPIraHOB.

[IpenynpeskieHre MUIIEBBIX OTPABICHNH—OPIOIIHOTO TH(]A, TN3EHTEPUH, XOJIEPhI.

SHRA EalFd N

. raCTpI/IT Y UPPO3 MCUCHU KAK PE3YyJIbTAT BJIMAHHWSA aJIKOTOJISI U HUKOTHHA Ha OPraHu3M.

JlaGopaTopHbie paGoThI

IIpakTHyeckne 3aHATHSA

KonTpoabHabie padoThl

CamocTosiTe1bHast padoTa 00y4alonuXCcst

Tema 2.2. ITonosoe
pasBuTHe. OHTOreHe3

Coaep:xkanue yueOHOro0 MaTepuaJia

14

1. I C’I‘pOGHI/IC IIOJIOBOM CHICTEMEI YeJIOBEKa.
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Buns! onnogotBopenus OOpa3oBaHue U pa3BUTHE 3apOJIbIIIA.

BriusiHue HapKOreHHBIX BELIECTB HA OPTaHU3M U 3JI0POBbE YEJIOBEKA..

HacnenctBeHnbie v BpoxkIEHHBIC 3a00eBanus, epenatomuecs moyobiM mytéM: CITNUJL, cudumnmc u np.
Ombpuosnorus u e€ 3HaueHue. [lepruoasl SMOPHOHATIBHOTO Pa3BUTHSI OPraHU3MOB

OMOpHOHaNbHas AMBEPTreHIMs Npu3HakoB. [locTaMOproHaNbHOE pa3BUTHE OPraHM3MOB

. | AnddepenmpoBaHHbiii 3a4€T

U €ro 1nepuoabl.

No|ga~ Wi

JlaGopaTopHble paGoThI
IIpakTHyeckHe 3aHATHSA
KonTpoabHbie padoThl

CamMocTosiTe1bHast padoTa 00y4Yarouuxcst 39

— TloaroToButs gokian mo teme: « CyIIHOCTh XHU3HU U CBOMCTBA YKMBOTOY», UCIIOJIB3Ys TeMaTuueckre Web- caiiTel, a TakyKe IEPHOINUECKIE U3IaHHs
2009-2011r

— HupuBuayanbHas caMOCTOSITEIbHAS paboTa B BUC MOArOTOBKY IPE3CHTAIINH 110 TeME: « YPOBHU OpPraHU3aIMU )KUBOTO»

— TloaroToBUTH COOOIICHHUE MO TeMe: « B3auMOCBsI3b OpraHu3Ma i Cpejibl 0OMTaHHUSY, UCTIONB3YsI TeMaTHIeCKue WeD-caiiThl, a Takke NeproInIeCKIe
n3ganug 2009-2011r

— UunuBupyansHas caMmocTosATENbHAS pab0oTa B BUAE BHIIIOIHEHHUS TBOPUECKOTO 3aJaHUs IO TeMe: « Llernn miuTaHus ux pojb B 9KO CUCTEMe. »

— HupuBupyansHas caMocToATENbHAS paboTa B BUAE BHIIIONHEHHUS KPATKOTO IDIaHA -KOHCIIEKTa 1Mo TeMe: «OOMEH BemecTB B KIIeTKe ( aCCHMUISIIIHAA U
JIACCUMUITSIIIHS )

— IloaroToBuTh A0OKNam Mo TeMe: « KieTka-eIMHMIIA BCETO KUBOTO Ha 3emiie.

— CocraBieHHUE CXEMbI-Ta0JIUIIBI TI0 TEME: « YPOBHU OpPTraHU3AIMH )KUBOH MaTCPUI»

— TloaroToBka TBOPYECKOTO 3aJIJaHUS B BUI€ COCTABIIEHUS BOMPOCOB K TeMe «Kietxa»

— TloaroroButs nokiaj mo teme: «l'enetuka. 3akonsl I'. Menjens u T.MopraHay
Pemenue 3anay no Teme: «3anaun Ha 1-3 3akousl I Mengens u T. Mopranay

— ToxroroBuTh MoKIaA o Teme: « HacrmeacTBeHHas U HEHACIIEACTBEHHASI H3MEHUYHUBOCTD -MX POJIb B )KU3HEACATEIIEHOCTH OPTaHH3MOB.»

— ToxroroBka npe3enTanuu o TeMe: «MyTallMu-UX Bpe. U MOJb3a.»

— HunuBuayansHas caMoCTOSITENBbHAS pa0dOTa B BUIE BHIIIOJHEHHUS TBOPUYECKOTO JOMAITHETO 3a1aHus 1Mo TeMe: «DOpMBI €CTeCTBEHHOTO 0TOOpa
OOpBOBI 32 CYIIECTBOBAHUEY

— TloaroToBUTH OMOPHEIA KOHCIIEKT IO TeMe: « BumooOpazoBaHue U ero BUIBL.»

— ToxroroBka npe3eHTanuu 1mo teMe: «CHCTEMBI OPTaHOB Y YeloBeKa. VX B3aNMOCBSI3b.»

— TloaroToButs coo0IIEHHE O TeMe: « Bolie3Hn uenoBeka, CBA3aHHbIE C MUIEBAPEHUEM., HCIIONB3Ys TEMATHIECKHe Webh-cailThl, a Takxke
nepuoandeckue nznanus 2009-2011r

— TloAroTOBHUTH JOKJIATOB U COOOIICHHS MO TeMaM: « IMMYHUTET 1 €Tr0 poJib B )KU3HU YeJIOBEKa.», «PoJb OMOpHO-ABUTaTEIBHOTO anmnapata»bomnesnu ,
CBSI3aHHBIE C HAPYIIEHUEM TAHHOUW CHCTEMBI OPTaHOB.)

— HWHnuBuayanbHAs caMOCTOSITENIbHAS paboTa B BUJIE BBHIITOJIHEHHUSI TBOPUYECKOTO TOMAIITHETO 3ajaHusI 10 TeMe: «[[puanHbI HapyIeHus: OCAHKH U
pa3BHUTHE TUIOCKOCTOIHUS».

— TMoaroToBuTH MpE3CHTAIHIO IO TeMe: « IMOPHOHAIBFHOE H MTOCTIMOPHOHATIHHOE PAa3BUTHE OPTaHU3MOBY.

— HupuBupayansHas caMocTosITENbHAS padoTa B BUE BHIIONHEHHS pedepara 1o TeMe: «. BinsHue HapKOTeHHBIX BENIECTB HA OPTaHU3M H 3JJ0POBBE
YEJIOBEKaY.
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Bcero: 78

Temaruka HHAUBUAYAJIBHBIX IIPOCKTOB:

HooNookwhE

12.
13.
14.
15.
16.
17.
18.
19.
20.
21,
22,
23.
24,
25.
26.
27.
28.
29.

0.

Marepusi, GOpMBI ee JBHXESHUS U CYLECTBOBAHMS.

IIepsslii pycckuii akagemuk M. B. JIomoHOCOB.

HckyceTBo 1 poLecc MO3HaHUS.

®u3HKa U My3bIKaIBHOE UCKYCCTBO.

IIBeTomy3bIKa.

®u3nKa B COBPEMEHHOM LIUPKE.

DuU3HYECKUE METOBI HCCIEI0BAHUS MAMTHUKOB HCTOPHH, APXUTEKTYPHI M IPOU3BENCHUI HCKYCCTBA.
Hay4Ho-TexHNYeCcKHii Iporpece 1 NpooJIeMbl KOJIOTHH.

BbuorexHonorus u reHHast uHxeHepus — TexHoaoruu XXI Beka.

HanoTexHO0rMs Kak IPUOPUTETHOE HAIPABICHUE PAa3BUTUS HAYKU U IPOU3BOACTBA B Poccuiickoit Denepanui.
OxpaHa OKpy’Karomei cpeibl OT XUMHYECKOT0 3arpsI3HeHHUS.

PactBopsbI BoKpyr Hac.

YcTpaHeHue KeCTKOCTH BOABI HAa TIPOMBIIUICHHBIX MPEIIPUATHIX.

VicTopus BO3SHUKHOBEHHS U PAa3BUTHUS OPTaHUYIECKON XUMHUH.

YraeBoabl U UX poJib B )KUBOI NpUpoOeE.

Kupsbl Kak NPOAYKT MUTAaHHUS U XUMUYECKOE CBIPBE.

HexBaTka npooBOIBCTBYS KaK TI00anbHast MpoOiieMa YeIOBEYECTBA U Iy TH €€ PEIICHNUS.

CpencTBa FUTHEHBI HA OCHOBE KHCIIOPOACOAEPKAIUX OPTaHUUECKUX COCAHUHEHHH.

CuHTeTHYECKHE MOIOLINE CPECTBA: JOCTOMHCTBA U HEJOCTATKH.

Jedunur Genka B MUIIEBBIX POAYKTAX U €r0 MPEOJI0JIEHHE B paMKax IN100aIbHOM MPOJ0BOIBCTBEHHON TPOTPAMMBI.
B.U. BepHajckuii u ero yueHue o 6uocdepe.

Hcropus U pa3BUTHE 3HAHUN O KIIETKE.

Oxpyxaromias 4yeJloBeKka cpeia U e KOMIOHEHTHI: pa3iNUYHbIe B3TJIIBI HA OAHY NMPOOIeMy.
[Momynsmws kak eqUHNALIA ONOJIOTHYECKON IBOIIOIHH.

[Momynsiwst Kak SK0JIOTHYECKas €ANHHUIIA.

CoBpeMeHHbIE B3IJISLIBI Ha OHOJIOTMYECKYIO IBOJIOIHIO.

CoBpeMeHHbIE B3IJIs1bl Ha IPOUCXOKICHNE YEIOBEKA: CTOIKHOBEHNE MHEHUIL.

CoBpeMeHHbIE METObI HCCIEIOBAHUS KIETKU.

Cpenpl 00MTaHNsI OPraHU3MOB: IPUYUHBI Pa3HOOOPa3HsL.
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3. VCJIOBHSI PEAJIU3AIINN PABOYEN ITPOTPAMMBI YYEBHOM
JUCHUILIAHBI

3.1. TpeOoBaHuI K MHHHMAJIBHOMY MAaTEePHAJIbHO-TEXHUYECKOMY

o0ecrne4eHn 10

Peanuzanus nmporpamMmbl JUCHUIUIMHBL TpeOyeT HaMW4uus ydeOHOTO KaOMHeTa
€CTEeCTBO3HAHUSI.

[Tomenienne kabMHETa €CTECTBO3HAHUS JIOJKHO YJIOBJIETBOPATH TPEOOBAHUSIM
CaHuTapHO-3MMHIeMUOJIOTHYeCKUX TpaBmwi U HopMmatuBoB (CanlluH 2.4.2. 178-02).
OHO MOKHO OBITH OCHAIEHO TUIOBBIM O0OPYIOBAHUEM, YKa3aHHBIM B HACTOSIIINX
TpeOOBaHUSIX, B TOM 4YHCIE CHEUUATU3UPOBAHHON YyueOHOU MeOenplo U
TEXHUYECKUMHU CPEACTBAMU 00YUYEHUS, JOCTATOUHBIMU JJIsl BBITIOJTHEHUSI TPEOOBAHMIA
K YPOBHIO TTOJITOTOBKH yUaITHUXCsl.

B kabunHeTre NODKHO OBITH MYJIBTUMEAMITHOE 00OpYyIOBaHUE, TPU TMOMOIIU
KOTOPOTO YYaCTHHKHA O0Opa30BaTeNbHOIO IMpolecca MOTYyT IPOCMaTpUBATH
BU3yaJIbHYI0O MH(GOpMAIMI0 1O €CTECTBO3HAHUIO, CO37aBaTh IpPE3CHTAIIUH,

BHUACOMATCPUAJIbI, MHBIC NOKYMCHTEI.

O6opynoBaHue yueOHOTO KaOMHETa:
—  TMOCAJ0YHBIC MECTA MO KOJINYECTBY O0yUAIOIIUXCSI.
—  pabodyee MECTO MPEMno1aBaTelis.

—  JI0CKa MapKepHasl.

TexHuuecKue cpeacTBa 00yUeHUs:
—  ayJlio - U BUJIEO CPEJICTBA;
—  KOMIIBIOTEp € JIMIIEH3MOHHBIM MPOTrpaMMHBIM  OO€ClEeYeHHEeM U

MYJIbTUMEINA TTPOEKTOP.

3.2. UudopmanuonHoe odecnevyeHne o0yueHust
Ilepeyens pexoMeHayeMbIX Y4eOHbIX wu3aaHuii, WHTEepHeT-pecypcos,
JAOMOJIHUTEIbHON JIMTepaTyphbl.

OCHOBHBIEC HCTOYHHUKH:
1. Taopuensu O. C. EcrectBoznanume. 10 kiacc: 0a30BbIi ypOBEHB:
yueOnux/ O. C. I'aGpuensa [u ap.]. - M.: dpoda, 2020. - 334 c.
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JlonoIHUTENbHBIE HICTOUYHUKHU:

2. Anekcammua WM. HO. EcrectBo3nanue. 10 xmacc : yueO. mid
obOmeobOpaszoBar. opranm3anuii  0a3oBeiii ypoBeHb M. 0. Anekcammua, K. B.
lNanakruonos. U. C. Imutpues. - M. : IIpocemienue. 2016. - 272 c. : .

3. Amnekcammna WM. . EcrectBo3nanme. 11 xmacc : yueb. s
oOmeoOpa3zoBar. opranuzanuii  0azoBbiii ypoBeHb M. 0. Anekcamuna, K. B.
["anakruonos. JI. B. JIytuem, M. A. lllatanos. - M. : IlpocBemenue. 2016. - 272 c. :
WIIL.

4. Cwmonsckas SA.Y. — «EcrectBo3nanue» Koncnekt nexkuuii.- TAIIOY YAO
«UYMK» r. Anaasips 2015r.
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4. KOHTPO.Ib Y OIIEHKA PE3YJIbTATOB OCBOEHUWS YUYEBHOU
JANCHUITJINHBI

KOHTpOJ'IL N OIE€HKa PE3yJIbTATOB OCBOCHHA AWCHUINIMHBI OCYIICCTBIIACTCA

IMPCIIoAaBaTCJICM B IIPOLCCCC IMPOBCACHUA ITPAKTUICCKUX BaHHTHﬁ, TCCTUPOBAHUA, A

TAaKXKE BBIITOJIHCHUA O6y‘—IaIOH_II/IMI/IC$I HHIWBUYAJIbHBIX BaHaHHﬁ.

PesysabTaTsl 00y4eHust
(ocBOCHHBIC YMEHHSs1, YCBOCHHBIC 3HAHUS)

q)OpMI)I U METOAbI KOHTPOJISA U OEHKH

3name:

— TPUBOJUTH HMPUMEPHI IKCIICPUMEHTOB M HAOJIOICHUH,
00OCHOBBIBAIOIINX: CYIIECTBOBAHHE AJICKTPOMATrHUTHOTO
IONISI W B3aUMOCBS3b DJJICKTPUYECKOTO M MAarHUTHOTO
TOJIEH;

—  TPUBOJUTH MPUMEPHI SKCIICPUMEHTOB M HAOJIFOICHUIHA

000CHOBBIBAIOIIUX: HEoOpaTUMOCTh TETIOBBIX
IIPOLIECCOB;

— TIPUBOAUTH NMPHUMEPH SIKCIEPUMEHTOB U HaOIIOACHUI,
00OCHOBBIBAIOIIUX:  BOJHOBBIE W KOPIYCKYJISIPHBIC

CBOMCTBA CBETA;

— MPUBOIUTH MPUMEPHI IKCIIEPUMEHTOB U HaOJIIOACHUI,
00OCHOBBIBAIOIUX:  ATOMHOMOJICKYJIIPHOE  CTPOCHHE
BEIIIECTBA, 3aBUCUMOCTb CBOIICTB BellleCTBA OT CTPYKTYPHI
MOJIEKYJI, 3aBUCUMOCTb CKOPOCTH XUMHYECKOW peaKINH
OT TEMIIEPATYPHI U KaTaIU3aTOPOB;

—  TIPUBOIUTH IIPUMEPH! HAOIIOACHWH, OOBSICHAIOIINX:
KJIETOYHOE CTPOEHUE XKMBBIX OpraHusmos, poias JHK kak
HOCHTENs HacJeJCTBEHHOW HH(OpManuy, MpeBpalieHue
SHEPrUU U BEPOSTHOCTHBIM XapakTep IPOLECCOB B )KUBOU

— nabopaTopHbIe paboTHI.

— IpaKkTHYecKHue paboThl

— MenuBunyansHO-1nd GepeHIpOBaHHBIC
CaMOCTOATENbHBIE Pa0OTHI. TecTOBBIE 3aaHUs 10 TeMaM
Kypca.

— JlabopaTopHBIe paOOTHL

— [IpakTHueckne 3aHATHA.

— KonrposbHble paboTh

— TectoBble 3ananus.

U HEKUBOM IpUpPOJE, B3aUMOCBA3b KOMIIOHEHTOB

SKOCUCTEMBI, BIMSIHHUE JEATEIbHOCTU 4YEJIOBEKAa Ha

JKOCHUCTEMY.

— OOBSICHATH  TPHUKIAIHOE 3HAa4YE€HHE  BaXHEHIINX | — MHIAMBUAYaJIbHO-IU(D(EepeHInpOBaHHbIE

NOCTH)KCHHI B 00JaCTH  €CTECTBEHHBIX HayK JJIA:
Pa3BUTHA DOHEPI'CTUKU, TPAHCIIOPTA U CPEIACTB CBA3U,

—  OOBACHATH IIPpUKJIIaJHOC 3HA4YCHUC BaKHEHIIIMX
Z[OCTI/I)KGHI/Iﬁ B 00JIaCTM E€CTECTBEHHBIX HayK JJId:
MOJy4YCeHUSA CHUHTCTUYCCKUX MATCpHUAJIOB C 3aJaHHBIMH

CaMOCTOSATENIbHBIE PabOThI
— TectoBble 3agannsa. KoHTponsHBIE pabOTHI.

CBOWCTBAMH,  CO3IJaHHUSA  OHOTEXHOJOTHH,  JICUCHHS

HHQPEKIMOHHBIX 3a00NIeBaHUN, OXpaHBl OKpPY)KAIOIICH

cpebl.

— BBIIBMraTh THUINOTE3bl M MpeAjarath IyTH UX | — CEMHUHApcKue 3aHsaTus. JlabopaTopHsie paboThI.

ITPOBEPKHU, ACJIaTh BbIBOJIbI HA OCHOBE

— DOKCIEPUMEHTANbHBIX JAHHBIX, MPEJCTAaBICHHBIX B
BHJIe rpaduka, TaOIUIIBI WIN JHarpaMMBbl.

— MpaKTHYEeCKUe paboTHI

— -HCTOJNB30BaTh NMPHOOpPETEHHBIC 3HAHWA M YMEHHUS a
[IPaKTUYECKON JESATEIbHOCTM M IOBCEAHEBHOW KU3HU
quia:  0e30macHOTO  WCIONB30BAHMSA — MaTepUAOB U
XAMHUYECKHX  BEIIECTB B  OBITY, TPOPHUIAKTHKH
NH(EKIMOHHBIX 3a00JIeBaHNH, HUKOTHUHOBOM u
ANKOTONBHOM  3aBHCHUMOCTEH;  OCO3HAaHHBIX  JHYHBIX
JIeficTBUH 10 OXpaHe OKpY’KaIoIIed Cpenibl.

— nomMarrHee 3ajanue Jlomamaue 1abopaTopHbie pabOTHI.

Ymemo:

— CMBIC]I MOHSITHH: €CTECTBEHHO- Hay‘lHLIﬁ
MO3HaHuA, pacCToOdHUC, CKOPOCTb, UMIIYJIbC,
CHUCTEMA 0oTCYCTa, OJICKTPOMArHMuTHOC

METO]1
cuIa,
roJie,

— J'Ia60paT0pHLI€ 1 MPAKTUYCCKUC pa6OTBI
- CGMI/IHapCKI/IG 3aHATHA.
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JJIEKTPOMAarHUTHBIE BOJIHBI ,KBaHT, SBOJIOIMS BCEJICHHON
,00JIBIIION B3pHIB, MIEPUOANIECKUH 3aKOH
JA.M.Mengeneepa, XuMUYeCKas CB3b, XUMHMYECKas
peaxImst, MaKpoOMOJIeKya, OeoK, KaTaru3aTop, pepMeHT,
kinetka, guddepennmamms  kmerox, JHK, Bupyc,
Ouomorndeckast SBOIIONUA, OMOpa3HOOOpa3ue, OpraHm3M,
TIOITYJISATINSL, CAMOOPTaHU3aIsL, Orocdepa.

TecToBEIe 3alaHyd K TEMaM Kypca.

— OCHOBHBIE METOIBI W3y4deHHS (GHU3UKH, OHOIOTHH H
XHUMHH,

CEMHUHAPCKUE 3aHATUSL

— Marepuaisl, TIPUMEHSEMBIC B TIIPOMBIIIIIICHHOM
MaciTabe B XUMUYCCKOM TIIPOU3BOJCTBE,

TMIPAKTUYICCKUEC 3aHATUA

— METOAUKY pacuéToB XHMMHYECKMX 337ad IO TeEMe:
«PacTtBOpBED)
— METOJUKY pelleHHs GU3HIeCKUX 3a/1a4.

CEMUHAPBI-IPAKTUKYMBI. JloMalIHne 3aJaHusl.

— BKJaJX  BENUKUX  Y4EHBIX B  (OpPMHUpPOBaHHE
COBPEMEHHOM €CTECTBEHHO - HAYYHOI KapTUHBI MUpA.

CCMUHAPCKHUC 3aHATHUS. J:[OKJ'IaL[I)I.

Pa3paborumk:

I'AIIOY HAO «YMK»y» OpenoaaBaTellb 3. Y. CMoJscKkaso

(MecTo paboThI) (3aHUMaemasi 10JHKHOCTD) (nHUIMANBL, (haMUITUs)
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