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1. TACHIOPT PABOYEM IMPOT'PAMMBI YUEBHOM JTUCHUTLTAHBI
YIIB.03 ECTECTBO3HAHHME

1.1. O6snacTb npuMeHeHus1 padoyeil MPOrpaMmbl

Pabouas nporpamma oOuieoOpa3zoBarenbHOl yueOHOM auciumnasl YIIB.03
EctecTBO3HaHUE SBIISETCS YACThIO MIPOrPAMMBI TOJATOTOBKU CIIELIUATINCTOB CPEIHETO
speHa ([IIICC3) rymaHuTapHOro mpodwiIs W MpeIHA3HAYeHa IS W3YYCHUS
6e3onacHoctu xuzHeAesTenbHocTd B TATIOY YAO «UMK» B mpenenax ocBoeHUs
I[IIICC3 wa ©6a3e OCHOBHOTO 00mero oOpa3oBaHUS TPU  MOJATOTOBKE
KBTU(PUIIMPOBAHHBIX pabOUUX, CIYKAIIKUX U CIEIUATMCTOB CPEAHETO 3BEHA.

Konasr popmupyemsix komnereniuii: OK 1-9.

1.2. Mecto nucuumiaunbl B cTpykrype IIIICC3: o6meobpa3oBaTenbHBIN
ITUKJT.

1.3. lesaun 1 3aa4u TUCHUILIHHBI — TPEOOBAHUS K Pe3yJIbTaTaM OCBOEHUS
AUCUMILTHHBI

Hean:

—  [puUOOpeTeHue CTYACHTAMU TEOPETUYECKUX 3HAHUM M MPAKTUYECKUX
YMEHUH 110 €CTECTBO3HAHUIO.

3anauu:

—  TPOJOJDKUTH (POPMUPOBAaHME KOMIIETCHTHOCTH OyAYIIUX CICIIHAINCTOB B
COBPEMEHHOM MH(OPMAITUHU TIO €CTECTBO3HAHUIO;

—  pa3BHUBaTh YMCHHE NMPUMCHSATH TCOPCTHUCCKHEC 3HAHUS Ha MTPAKTHKE;

—  HAYYWTh WCIOJIb30BaTh 3HAHUS TIO E€CTECTBO3HAHWIO IS TMPOTATraH]Ibl
3I0pOBOT0 00pa3a JKU3HU U CIIOCOOCTBOBATH OXpaHE MPUPOIBI.

OcBoenue  comepkanuss  y4eOHOM — nucuuIiuHbl  «EcTecTBo3HaHUE»
o0ecrneunBaeT JOCTHKCHHE CICYIONINX Pe3yJbTATOB:

JIMYHOCTHBIX:

—  YCTOWYMBBIH WHTEpEC K HCTOPUM H JIOCTHDKCHHSAM B  00JacTu
€CTECTBEHHBIX HAayK, YyBCTBO T'OPJIOCTH 32 POCCUNCKUE €CTECTBEHHBIC HAYKH;

—  TOTOBHOCTh K TPOJOJKEHHI0 00pa30BaHUsl, TIOBBIIICHUIO KBaTU(PUKAIIUN
B u30paHHON TpodhecCHOHATBHOW NEATeTLHOCTH C WCIOJIh30BAHWEM 3HAHUU B
00J1acTH €CTECTBCHHBIX HAYK;
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—  OOBEKTHMBHOEC OCO3HAHHE 3HAYMMOCTH KOMIICTCHIIMHM B  00JIacTH
€CTeCTBEHHBIX HayK JUIS 4YeJloBeKa M OOIIecTBa, YMEHHE HCIIOJIb30BaTh
TEXHOJIOTUYECKUE JIOCTMXKEHUSI B 001acTH (PU3UKHU, XUMHUH, OHOJOTHH ISt
MOBBIIICHUS ~ COOCTBEHHOTO  HMHTEJUICKTyaJlbHOTO  pa3BUTHS B BBIOpaHHOM
npo¢eCCUOHANILHON JIEATEIbHOCTH;

—  yYMEHHE MpOaHAIM3UPOBATH TEXHOTCHHBIC TOCIICACTBUS TSI
OKpY>Karollen cpesibl, ObITOBOM U MPOU3BOJCTBEHHOM JESITEIbHOCTH YEJIOBEKA;

—  TOTOBHOCTH CaMOCTOSTCIHLHO MOOBIBATH HOBBIC IJII CEOS €CTECTBEHHO-
Hay4yHblC 3HAaHUSI C HCIOJIB30BAaHUEM JUISi OTOr0 JOCTYHHBIX HCTOYHHUKOB
uH(popMaImy;

—  YMEHHE€ YyIpaBJIsSITh CBOEH MO3HABATEILHOW JCATEIbHOCTBHIO, MPOBOJUTH
CaMOOIIEHKY YPOBHSI COOCTBEHHOTO MHTEUIEKTYaIbHOTO PAa3BUTHS,

—  YMEHHE BBICTPAMBATh KOHCTPYKTUBHBIC B3aUMOOTHOIIICHUS B KOMaH/IE 10
pelieHro oO0IuX 3a/1a4 B 001aCTH €CTECTBO3HAHMUS;;

MeTanpeaMeTHbIX:

- OBJIQJICHUE YMEHUSIMU W HaBBIKAMHU PA3JIMYHBIX BUIOB MO3HABATEIHLHOU
NEATEeNIbHOCTHU JIJIsl U3YUEHHUS Pa3HbIX CTOPOH OKPY>KAIOIIEro €CTECTBEHHOTO MUPA;

—  TNPUMEHEHUE OCHOBHBIX METOJIOB MO3HAHUS (HAOIIOJCHUS, HAYyYHOTO
AKCIEPUMEHTA) JIJIsi U3Yy4YEHUsS Pa3IMYHBIX CTOPOH €CTECTBEHHO-HAYYHOW KapTHUHBI
MHpa, ¢ KOTOPBIMH BO3HUKAET HEOOXOJIUMOCTh CTAJIKUBATHCS B MPO(HECCHOHAIBHOM
chepe;

—  YMEHHE OMNpEeAeNATh IEIN W 3aJaud JCSATEIHHOCTH, BHIOMpATh CpeIcTBa
JUTSL UX JIOCTYDKEHUS Ha TIPAKTUKE;

— yYMEHHME WCIOJIb30BaTh PA3JIUYHbIE HCTOUYHHUKU JJISl  TOJTYUYCHHS
€CTEeCTBEHHOHAYYHOU MH(GOPMAIIUU U OLICHUBATH €€ JIOCTOBEPHOCTD JIJIS JIOCTHKCHHS
ITOCTaB-

—  JICHHBIX IIEJICH M 3a]ad;

npeAMeTHBIX:

—  HAy4YHOM KapTHHE MUpa, NPUPOJAEC KaK €IMHOM LEJIOCTHOM CHUCTEME,
B3aMMOCBSI3M YEJIOBEKA, MPHUPOJBI W OOIIECTBA, MPOCTPAHCTBEHHO-BPEMEHHBI X
MacimTabax BceneHHoii;

—  BJIQJICHHC 3HAHWUSAMH O HauOOJIee BaXKHBIX OTKPBITUSAX M JOCTHKCHUAX B
00J1acTH €CTECTBO3HAHUS, MOBJIUSBIINX HA SBOJIOIUIO MPEJICTABICHUN O MPUPOJE,
Ha Pa3BUTHE TEXHUKU U TEXHOJIOTUM;

- C(i)OpMI/IPOBaHHOCTL YMCHUA HNPUMCHATL CCTCCTBCHHO-HAYYHBIC 3HAHHA
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s OOBSACHEHUS OKPYXKAIOUINX SBJICHUH, COXpaHEHUS 3J0pOBBS, OOECHEeUEHUs
0€30MacHOCTH  XU3HEACATCILHOCTH, OEpEKHOTO0  OTHONIICHHUS K  MPHUPOJE,
paIoOHAIBHOTO TMPHUPOAOIOIB30BAHUSA, @ TAKXKE BBIMOJHEHHUS] POJIM TPAMOTHOTO
OTPEOUTEIS;

—  cOpMHpPOBAHHOCTh TPEJCTABICHUNA O HAYyYHOM METOJAC TIO3HAHUS
NPUPOJIIBI M CPEACTBAX M3YYCHHS METraMupa, MaKpoOMHpa W MUKPOMHpA; BIIAJCHHE
IpueMaMy eCTECTBEHHO-HAYYHBIX HAOJIOJACHMIA, OMBITOB, UCCICIOBAHUN M OIEHKU
JIOCTOBEPHOCTH IOJIYYCHHBIX PE3yJIbTaTOB;

—  BIIaJicHHE MOHATHIHBIM amapaToM €CTECTBEHHBIX HayK, MO3BOJISIOIINM
M03HABATh MUP, YYaCTBOBAaTh B JUCKYCCHSAX IO €CTECTBEHHO-HAYyYHBIM BOIIPOCAM,
UCTIONIb30BaTh Pa3IUYHbIE UCTOYHUKH WH(GOPMAIIUU ISl MOATOTOBKH COOCTBEHHBIX
paboT, KPUTHYECKH OTHOCUThCA K coobmeHusM CMMU, coxepxamuM Hay4dHYIO
uH(pOpMaIHIO;

—  cQOpMHpPOBAaHHOCTh YMEHHUW TIOHHMATh 3HAYMMOCTh €CTECTBEHHO-
HAYYHOTO 3HAHMS IS KaXJIOTO YeJIOBeKa HE3aBUCHMO OT €ro Npod)eCCHOHAIbHOU
NESTENBHOCTH, pPa3andaTh (PAKTI U OIICHKHU, CPABHUBATH OIICHOYHBLIC BBIBOIBI,
BUICTh HMX CBS3b C KPHUTEPUSIMHU OILICHOK W CBS3b KPHUTEPUEB C OMpPEACTICHHON

CHUCTEMOM IIEHHOCTEMN.

B pesynbraTe 0cBO€HUSI JUCHUILIMHBI 00YUYaIOIIUICS JOJIKEH YMETh:

—  TPUBOAUTH  TPHUMEPHl  OKCHEPUMEHTOB W  (Wiu)  HAOIIOJEHUH,
000CHOBBIBAIOIIUX:

—  3aBHUCHUMOCTh CKOPOCTH XUMHYECKOW peakIuu OT TeMIepaTypsl U
KaTaJu3aTopoB, KIETOYHOE CTPOSHHUE JKUBBIX Opranu3MoB, posib JIHK kak HOcHTENms
HACJICICTBEHHOW MH(GOPMAIIHH, BOJIIOIHIO KUBOW MPUPOJIBI, TPEBPAIICHUS] YHEPTUN
Y BEPOSTHOCTHBIM XapaKTep MPOIIECCOB B )KUBOW M HEXUBOH MPUPOJIC, B3aUMOCBS3b
KOMITOHEHTOB 3KOCHCTEMBI, BIUSHUE JCATEIHPHOCTH YEIOBEKA HA DKOCUCTEMBI;

—  OOBSACHATH NPUKIAJHOE 3HAUYCHHE BAXKHEHIIMX JOCTHKEHUN B 00JacTH
€CTECTBEHHBIX HAyK JJIA: Pa3BUTHS DHEPIeTHKH, TPAHCIIOPTAa W CPEJACTB CBS3H,
MOJIYYCHHMSI CHHTCTHUYECKMX MAaTEpPHaIOB C 3aJaHHBIMH CBOWCTBAMH, CO3JIaHUS
OMOTEeXHOJIOTHI, JieYeHUsT WH(OEKIIMOHHBIX 3a00JIEBaHHM, OXPaHBl OKPYKAOIICH
CpeJIbl;

—  BBUIBUTATh THIIOTE3bl U MpEJIaraTh IMyTH UX MPOBEPKH, JCIATh BHIBOJIBI
HA OCHOBE OKCIIEPUMEHTAIBHBIX JAHHBIX, MPEACTABICHHBIX B BHUJAEC Trpaduka,
TAOJIUIIBI WIIH TUATPaMMBbI;

— paboTaTh C €CTECTBEHHO-HAydyHOW uH(OpManuen, coaepKaiiencs B
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coobmenusx CMU, unTepHeT-pecypcax, Hay4YHO-TIOMYJISIPHON JIUTEpaType: BIalETh
METOJIaMM IIOMCKA, BBIJEISTH CMBICIOBYKD OCHOBY M OLICHMBAaTh JIOCTOBEPHOCTH
uH(pOpMalMK - AHAJIW3UPOBATH W IPOTHO3UPOBATH IKOJIOIMYECKUE MOCIIEICTBUS
Pa3IMYHBIX BUIOB JIEATEIBbHOCTH,

B pesynbTaTe 0CBOCHUS TUCHHUITUHBI 00YUYaIOIIUICS J0IKEeH 3HATD:

- CMBICH TOHSATHUM: €CTECTBEHHOHAy4YHBII METOJ| IO3HAHUSA, 3BOJIIOLHUS
Bcenennoit, OoJyblIoW B3pHIB, MNEPUOJAMYECKUNA 3aKOH, XUMHUUYECKasi CBS3b,
XUMUYECKas pPEeaKIus, MaKpOMOJeKyia, OeloK, Karaam3aTtop, (epMeHT, KIeTKa,
mapdepennmanus  kierok, JHK,  Bupyc, Ouonorunueckass  3BOJIOLMS,
OmopaszHooOpa3ue, OpraHm3M, IOMYJISIHs, JKOCHCTeMa, Owmocdepa, HSHTPOIHS,
caMOOpTaHMU3alINS;

- BKJAJ BEJHMKUX YYEHBIX B (DOpMUPOBaHHE COBPEMEHHOW E€CTECTBEHHO-
Hay4YHOU KapTUHBI MUDA.

1.4 Kotu4ecTBO 4acoB Ha 0CBOEHME MPOrPaMMBbl Y4eOHOM TUCHUIINHBI:

MAKCUMATbHOU Y4eOHOU Ha2py3Ku ooyuaiouiecocs 234 4acoB B TOM YHUCIIE:
00s3aTeNbHON ayAUTOPHOM yueOHOM Harpy3ku ctyaeHTa 156 Jacos;
CaMOCTOSITENIbHOM pabOThI CTy/IeHTa /8 4acoB.
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2. CTPYKTYPA U COJAEPKAHUE YUYEBHOM JUCIUILJIAHBI

2.1. O0beM yueOHOM TMCIUIIMHBI M BHAbI Y4eOHOH padoThI

Bupj y4eOHoit paboThl O0bem yacoB

MaxkcumajibHasi ydueOHAsi HATPYy3Ka (Bcero) 234
Oo0s3aTenbHast ayIMTOPHAas y4yeOHasi Harpy3ka (Bcero) 156
B TOM YHCIIE!

1a00paTopHbIE 3aHATHS

MIPAaKTHYECKHE 3aHATHA

KOHTPOJIbHBIE Pa0OTHI

JIEKIIMOHHBIE 3aHATHS

CEMHUHAPCKHE 3aHATHS
CamocrosTeabHasi paboTa o0y4yalomerocs (Bcero) 78
B TOM YHCIIE!

WHIUBHyaJlbHasi CAMOCTOSATENbHAS paboTa B BUAIE PEIICHUH 3a1a4 16

BEITIOTHEHUE PACUCTHO-TPaUICCKON pabOTHI 6

BBITIOJIHEHHE CXEM U TaOJIHIL 14

9JIEKTPOHHOE KOHCIIEKTHPOBAHNE C KOMMEHTapHsIMU 6

WHIUBHIyallbHast CAMOCTOsITeNIbHAsl paboTa B BU/IE IIOATOTOBKH ITPE3EHTAINN 10

WHAWBUIYyaTbHAS CAMOCTOSTEIbHAs paboTa B BH/IE MOATOTOBKH MPE3CHTAIHH 4

HWHAWBUyalTbHAs CAMOCTOSTEIbHAS PaboTa B BH/IE BBITIOJIHEHUS TBOPYCCKOTO 3aaHUS 12

COCTABJICHUE ONIOPHOTO KOHCIEKTa 10

Urorosas arrectanus B popme :nudpepeHInpoBaHHOI0 3a4eTa




T'AIIOY YAO
«UMK»

VIPABJIEHUE JIOKYMEHTAIIAEN

CTO CMK 4.2.01 - 2022

Jlucr 9/17
2.2. TemaTuueckmii jian u copep:xkanue yueoHoi gucunmimusl YIIB.03 ECTECTBO3HAHUE
HanmenoBanmne Conep:xaHue y4eGHOT0 MaTepHnaJia, 1adopaTopHble padoThl U MPAaKTHYECKHE 3aHITHS, CAMOCTOSITeJIbHasI padoTa Oobem | YpoBeHb
pa3aeioB U TeM o0yyalommxcs, KypcoBasi padora (mpoexr) (ecjii NpeayCcMOTPEHbI) 4acoB O0CBOEHMUS
1 2 3 4
PA3JIEJI 1. BuoJiorus ¢
3J1eMeHTaMM IKOJIOTHH
Tema 1.1 OcHOoBHBIE Coaep:xkanue yue0HOro MaTepuaja 4
NMPU3HAKH KUBOTO. 1. CBoiicTBa )KUBBIX cUCTeM. [IOHATHE «OKM3HBY» B Pa3HbIX OnpeaeineHusx. [[pU3HaKu )KUBOTO: MUTAHUE, IbIXAHUE, 2
Ppa3apakuMOCTh, TOIBHKHOCTD, PA3MHOKEHHE, POCT M Pa3BUTHE
2 YpoBHM OpraHu3aluy >KUBOH MaTEPUHU.
JlaGopaTopHbie padoThI
[IpakTHyecKue 3aHATHS 6
1 CymHOCTB )KM3HU M CBOMCTBA JKUBOTO
2 MeTobl 00BEKTHI HCCIIENOBAHNS B OMOIOTHA
3 YpoBHM OpraHu3aluu >KMBOW MaTEPHH.
KonTpoabHbie padoThl
Tema 1.2. Opranusm n Copaep:xanue y4eOHOro MaTepuaJa 4
cpena 1 BsamMooTHOmeHns: Mexxay opranm3Mamu. [loHstre «oprannzmy. PazHooOpasue KHUBBIX OPTaHU3MOB. 2
2 Coo00111€CTBA U DKOCHUCTEMBI.
JlaGopaTopHblie paGoThI
IIpakTHyecKue 3aHATHS 10
1. Cpena oburanus u e€ GpaKkTopbL.
2. OCHOBHBIE THITBI DKOJIOTHYECKNX B3aUMOIECHCTBUI
3. CTpyKTypa B B3aNMOCBSI3b OPTAHA3MOB B COOOIIECTBAX.
4. Ilenw nmuTaHus OPraHU3MOB
5. B3anMocBs3p opranmsma u cpenbl ooutanus. [IpuHIHIE KIaccu(UKAIIH KIBBIX OPTraHU3MOB
KoHnTpoabHbie padoThl
Tema 1.3. Knerka— Coaep:xkanue yue0HOro MaTepuaja 38

C¢AMHHUI A
KU3HEACATCJIBbHOCTH .

1. [Turonorus - Hayka o kieTke. OCHOBHBIE TOJIOKCHHUS KJIIETOUHON TEOPHU. XUMUYECKast CTPYKTypa KIECTKH.
Heopranudeckue Bemectsa. MuHepanbHbIH cocTaB. Boma. Opranndeckue BemecTa. YiieBoabl. buomomumepsr. XKupsl
JIMITUJIBL

XuMuyeckas CTpykrypa kinetku. Heopranuueckue Bemectsa. MuHepasibHblil cocTas. Bona.

Opranmyeckue BeniecTsa. YriueBoasl. buononmmepst. JKupsl v TUmuasl.

Benku. Ctpoenne U QyHKINH OSITKOB.

Hyxumennoseie kucnotsl. JTHK..

I'enernueckuii kox. PHK.

AT® u npyrue opraHndecKie COeTUHECHUS

IR S IENY N

JIHK—HocuTesb HaClIeACTBEHHON HH(DOPMAITHH.
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9. XpoMocoMHas Teopus HACIeACTBEHHOCTH. 3akoH MopraHa.
10. | Kierka—eauHUIA CTPOCHHUS M KU3HEICATSIFHOCTH OPTaHU3MOB.
11. | CrpoeHune pacTUTEIBHOM 1 JKHBOTHOM KIIETKH.
12. | OOMeH BelecTB M IIPEBpaIleHNe SHEPTHHU B KIIETKE.
13. | buocunTe3 OEIKOB B KUBOM KileTKe. [ImacTiuueckuii oOMeH.
14. | Duepreruyeckuii oOMeH.
15. | ®doTocHHTES.
16. | becnonoe pa3MHOkeHHE Opranu3MoB. [1oroBoe pa3MHOKEHHE.
17. | Muros.
18. | Metios.
19. | O6pa3oBaHue MMOJIOBBIX KIeTOK. OmI010TBOpEeHNE.
JlabopaTopHbie paGoThl
IIpakTHYecKkue 3aHATHS 10
1 Wzydenue ycTporicTBa MUKpOCKoma. [IpuroToBieHne npemapara
2. CTpoeHHe pacTUTEIHHON W OaKTepHAaIhbHOM KICTOK O] MEKPOCKOTIOM
3. CtpoeHue KUBOTHOH M OaKTEPHATHHOH KIIETOK O] MUKPOCKOIIOM.
4, OOMeH BEIIECTB B KIIETKE.
5. HacnenctBeHHbIN MaTeprall KIETKH.
KoHTpoabHbIe padoThl
Tema 1.4. Coaep:xkanue yue0HOro MaTepuaja 22
HacaencrBeHHOCTD 1. VcTopus pa3BuTHS TeHETHKH. | HOPUIOIIOTHYECKUN METOJT M3YYCHHUS HACIEIOBAHUS IPU3HAKOB.
2. OCHOBHbBIC TTOHSITHSI TCHETHKH.
3. 3aKOHOMEPHOCTH HaclienoBaHus1. MoHOrHOpuaHOE ckpemuBanue. [lepBriii 3akoH Menpens. Pemenne
4, Henonroe moMuHMpOBaHrEe. AHATH3UPYIONINE CKPEITMBAHHE.
5. 3akonsl I'. MeHiens mo HacsieJOBaHUIO NMPU3HaKoB. BTopoil 3akoH Menenst. 3aKkoH YUCTOTHI FaMeT.
6. Tpertnii 3akoH Menpens. Pelienue reHeTHUeCKUX 3a1a4.
7. CuemieHHOe HacleJ0OBaHHE T€HOB U KPOCCHHIOBED.
8. BzauMopelicTBrE TeHOB.
9. B3anMoelicTBre TeHOTHIIA U CPebl TPH QOPMUPOBAHHY IIPU3HAKA.
10. | I'eneruka nmona. OnpeencHNE 0JIa U HACIeJOBAHUE MTPH3HAKOB
11. Hacnencreennsie 60JI€3HHU, CICIUICHHBIE C ITOJIOM.
JlaGopaTopHbie paGoThl
IIpakTHyecKue 3aHATHS 12
1. Perenne 3a1a4 Ha MOHOTHOPUIHOE CKpPEIIUBAHIE.
2. Perrenne 3a1a4 Ha TUTHOPUAHOE CKPEIIUBAHHE
3. Perenne 3a1a4 Ha MONMTHOPUIHOE CKPEIIHBAHIE
4, Perenne 3a1a4 Ha MONMTHOPUIHOE CKPEIIHBAHIE
5. Perrenne 3a1a4 Ha cIIEIUIEHHOE C MTOJIOM HAcJIeTOBAHUE IIPH3HAKOB
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6. | Pemenne 3amau Ha cuemIeHHOE C IOIOM HAC/EIOBAHHE IPH3HAKOB
KoHTposabHbIe padoThl
Tema 1.5. Conep:xkanue yue0HOro MaTepuaja 12
H3meHynBOCTH 1. 3aKOHOMEPHOCTH U3MEHUNBOCTH. L[uTOTIIa3MaTHIecKast HACIEeICTBEHHOCTh. MI3MEHUNBOCTP U €€ BBl HEHACIICACTBEHHAS

1 HACJICACTBCHHAA

2. MomndukanroHHas N3MEHIUBOCTb.
3. MyTannoHHas KI3MEHYUBOCTh. Buyisl MmyTaruid. [Ipuauns! myTanmid. ComMmaTHdecKie M reHepaTHBHBIC MyTaIlHH.
4. HacnenctBeHHas HF3MEHUYHMBOCTD YEIOBEKA.
5. JleueHune u peaynpeXICHIUs HAcTIEeICTBEHHBIX OOJIE3HEH YenoBeKa.
6. MeToabl TEHETUKH.
JlaGopaTopHbie padoThI
IIpakTHyeckHe 3aHATHSA 4
1 M3MeHYMBOCTh, IOCTPOEHUE BAPUALIMOHHOTO PsAJ1a M BAPUALIMOHHON KPUBOU
2 | Bumsl myTanwmii
KonTpoabHbie padoThl 0
PA3JEJI 2. Opranusm
YeJI0BeKa M OCHOBHBIE
HanpaBJIeHHsI ero
JKU3HEASITeJIbHOCTH
Tema 2.1 Copep:xanne yueO0HOro MaTepuaJa 6
IInmeBapurenbHas 1. Cucrema MUIIEeBapUTEIBHBIX OPraHoB.
cucrema 2. [TpenynpesxieHre NUIIEBBIX OTPABICHHI—OPIONIHOTO TH(]A, TU3CHTEPHH, XOJIESPbI.
3. BrusHus ankorosias ¥ HUKOTHHA Ha OpraHns3M 4€JIOBCKA.
JlaGopaTopHbie padoThI
IIpakTHyecKue 3aHATHS 6
1. 3HaveHne MUTaHUs JJIA poCTa, pasBUTHA U )KUZHCACATCILHOCTH OpraHmni3Ma.
2. | Cucrema nuieBapuTEIbHBIX OPTaHOB.
3. | IlpenynpexkeHue NHUIIEBbIX OTPaBlIeHUN U 00JIe3HEH.
KonTpoabHbie padoThl
Tema 2.2. IlonoBoe Copep:xanne yueOHOr0 MaTepuaJia 14

passutne. OHTOreHe3
U €ro nmepuoabl.

CtpoeHne moJI0BOH CHCTEMBI YeJIOBEKa.

Bunbl omiogorBopenns. O0pa3oBaHue U pa3BUTHE 3apOJIBIIIA.

Bausane HAPKOT'CHHBIX BEHICCTB HA OPraHmU3M M 3JOPOBHEC YCIIOBEKA..

HacnencrBeHnble ¥ BpoxkJIEHHbIE 3a00seBanusl, nepeaatomiuecs nososbiM nytém: CITUJL, cudunuc u ap.

DMbpuonorus u e€ 3HadeHue. [lepro bl SMOPHOHAIBHOTO Pa3BUTHSI OPTaHU3MOB

DOMOpHOHATBHAS TUBEPTECHIINS TPU3HAKOB.

NG~ wWINE

. [TocTamMOpHOHATFHOE Pa3BUTHE OPTAHU3MOB

JlaGopaTopHbie padoThI
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IIpakTHyeckne 3aHATHS 8
1. | TloctaMOpHOHATIBHOE Pa3BUTHE OpraHU3Ma U €€ IIepUuoIpl.

2. | CtpoeHue MoJI0BO# CHCTEMBI YeTI0BEeKa(KIICTOK)

3. | OGpa3oBaHue M pa3BUTHE 3aPOJIBIIIA

4. | BimsHME HAPKOTEHHBIX BEIIECTB HA OPTaHU3M U 3/10POBbE YEJIOBEKA.
KoHTposabHbIe padoThl

CamocTosiTe1bHasi padoTa 00y4YarouXxcs 78

— ToaroroButs qokia mo teme: « CyIIHOCTD )KU3HU U CBOMCTBA KHUBOTO», UCIIOJB3Ys TeMaTuuecKre Web- caifTel, a Taroke nepuoaunueckue uznanus 2009-
2011r

— HunuBuayansHas caMOCTOATENbHAS paboTa B BUAE NOATOTOBKY IPE3EHTALINH 110 TeME: « Y POBHU OpPTraHU3AINHU KUBOTO»

— TloaroroBuTh COOOIIEHNME O TeME: « B3aUMOCBSI3b OpraHU3Ma U Cpeiibl OOMTaHUsD», UCIIONB3YS TeMaTndeckue Web-calfThl, a TaK)Ke TePHOHUCCKUE
m3ganus 2009-2011r

— HWuauBupayanpHas camocTosATeIbHAs paboTa B BUE BBHITIOJHEHUSI TBOPUECKOTO 3a/1aHus 10 TeMe: « Llenu muTaHus ux poJib B 9KO CHCTEMe. »

— HWumuBuayanbHast cCaMOCTOSTENIbHAS pa0d0OTa B BUC BHIMOJHCHHS KPATKOTO IUIaHa -KOHCIEKTa 1Mo Teme: « OOMEH BelecTB B KJIeTKE ( aCCUMUISIIIAS U
JUCCUMUIIALIUA )

— TloxroroBuTth mokian mo teme: « Knerka-equHunia Bcero xXMBOTO Ha 3eMiie.

— CocraBieHne CXEMBI-TAOJHUIIBI T10 TeME: « Y POBHU OpPTraHU3aINU )KUBOH MaTCPUID

— IloaroroBka TBOpUECKOro 3aJaHus B BUJIE COCTABIIEHUS BOMPOCOB K TeMe «Kietxax

— TloaroroButs noknaz no reme: «IeHeTuka. 3akoHsl I'. Menaens u T.Moprana»

— Pemenwne 3agau o Teme: «3amaun Ha 1-3 3akons ' Mennens u T. Mopranay

— TlogroroButh nokian no Teme: « HacimencTBeHHAs M HEHACIIEACTBEHHAS N3MEHUYNBOCTD -HX POJIb B KU3HEICATCIFHOCTH OPTaHU3MOB.»

— TloaroroBka mpe3eHTanuy 1Mo TeMe: « MyTaluu-ux Bpeld U MOJIb3a.)»

— HuguBuayaibHasi cCaMOCTOSATENIbHAS pa0d0Ta B BUE BIMOJHCHHS TBOPUYESCKOTO JOMAIIIHETO 3a1aHus 1Mo TeMe: «DOpMbI eCTECTBEHHOTO 0TOOpa M OOPHOBI 3a
CYIIIECTBOBAHHE)

— TloAroToBUTH OMOPHBINA KOHCIIEKT IO TeMe: « BupooOpa3oBaHue U €ro BUJIBL»

— IloaroroBka npe3enTanuu 1no teme: «CucTeMbl OpraHoB y uenoBeka. X B3auMOCBSI3b.»

— TloaroroButs coobIeHue IO TeMe: « BoJe3HN YeioBeKa, CBA3aHHbIE C MUIIEBAPEHUEM.», UCIIOJB3Ys TeMaTuIecKue Web-caiiThl, a TakKe MePUOMIECKUE
m3ganus 2009-2011r

— TloaroToBUTH JOKIANOB U COOOIICHUS 1O TeMaM: « IMMYHHTET U €Tr0 pojib B XKH3HH YeJIOBEKa.», «PoJIb omopHO-ABUTaTeIHHOTO ammapata»boesny ,
CBSI3aHHbIE C HAPYILLIEHUEM JITaHHOM CHCTEMBI OPTaHOB.»

— HumuBuayansHas caMOCTOSATENbHAS paboTa B BUAE BHIIIOJHEHUS TBOPUIECKOTO JOMAIIHET0 3a1aHus 1m0 TeMe: «[[pruarHbI HapyIIeHust OCAaHKH U pa3BUTHE
ILUIOCKOCTOIIHSD.

— TloaroToBUTH MPE3EHTALNIO 10 TEME: « IMOPHOHAIBHOE B MTOCTIMOPHOHAIBHOE Pa3BUTHE OPTaHU3MOBY.

— HunuBuayansHas caMOCTOATENbHAS paboTa B BUE BHIIIOJNHEHHA pedepara mo TeMe: «. BinsHue HapKOTeHHBIX BEIECTB HA OPTaHU3M U 30POBBE
YEeJI0BEKaY.

BCEI'O: 234

TemaTnka HHAMBUIYAJBHBIX IIPOCKTOB:

1. Marepus, GopMbl €€ ABWKSHUS U CYIIECTBOBAHUSI.




I'AIIOY YAO

VIPABJIEHUE JIOKYMEHTAIIAEN

CTO CMK 4.2.01 - 2022

«UYMK» Jlucr 13/17
2.  Tlepssrit pycckuit akagemuk M. B. JlomoHOCOB.

3. HckyccTBO M mponecc MO3HAHMUS.

4.  ®wusnka U My3bIKaIbHOE UCKYCCTBO.

5. LIBeromy3sIka.

6. ®usuka B COBPEMEHHOM IIHPKE.

7.  duzuueckue METOJbl UCCIIEIOBaHMS MAMATHUKOB HCTOPUH, aDXUTEKTYPBI M TIPOU3BEICHUI HCKYCCTBA.

8.  HayuHo-TexHHYeCKHI MpOrpecc U MpoodIeMbl SKOJIOTHH.

9.  BuHOTexHOJOrHs ¥ TeHHas: MHKEeHepusl — TexHoJoruu X XI Beka.

10. HanoTexHoNOTHS KaK MPHOPUTETHOE HAIIpaBJIEHHE Pa3BUTHS HAYKH U MPOM3BOACTBa B Poccuiickoit deneparyy.
11. OxpaHa OKpy>KaroIeH cpeibl OT XUMUYECKOTO 3arps3HeHHSI.

12. PacTBOpHI BOKPYT HAC.

13. VYcrpaneHwme xecTKOCTH BOJBI HA IPOMBIIIIICHHBIX IPEIIPUITHSIX.

14. Vcropusi BOSHUKHOBEHHUS U Pa3BUTHS OPTaHUICCKOH XUMHH.

15. VYrneBoxsl 1 UX PONb B )KUBOU MPHUPOE.

16. JKupsl KaK IPOIYKT MUTAHHUSA U XUMUYECKOE ChIPhE.

17. HexBaTka mpoJOBONBCTBUS KaK III00aIbHAS IpoOieMa 4eI0BeYecTBa U MyTH €€ PEIICHNUS.

18. CpencrBa rUTHEHbI HA OCHOBE KHCIOPOJICOACPIKAIMX OPraHMYECKUX COSJANHEHUM.

19. CuHTeTHuecKre MOIOIIME CPEICTBA: JOCTONHCTBA U HEJJOCTATKH.

20. Jleduuut Oerka B MUIIEBBIX MPOIYKTaX M €ro MpeoJoieHHe B paMKax rio0aabHON MPOOBOJIbCTBEHHON MTPOIPAMMBI.
21. B.U. Bepuanckuii u ero yuenue o ouocdepe.

22. Vcropus u pa3BUTHE 3HAHUH O KIIETKE.

23. Oxpyxxaromias 4elioBeKa cpejia U €e KOMIOHEHTBI: pa3JInuHbIe B3MIISAbI HA OJTHY MPOOJIEMy.

24. TlomymAnus Kak eIUHAINA OMOTOTHISCKON IBOJFOIIHH.

25. Tlomynsmus Kak 9KOJOTHYECKas eJUHUIIA.

26. CoBpeMeHHBIE B3TJIA/bl Ha OMOIOTHYECKYIO SBOJIOIHIO.

27. CoBpeMeHHbIE B3IIISABI Ha IIPOMCXOXKICHUE YeNIOBEKa: CTOJIKHOBEHHE MHEHHI.

28. CoBpeMeHHbIC METOIbI UCCIICIOBAHUS KIICTKH.

29. Cpenpl 00HTaHHS OPTaHU3MOB: IPHUYUHBI Pa3HOOOPA3HSI.
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3. YCJOBUS PEAJU3ALMU PABOYEN IPOTPAMMBI
YUYEBHOM JUCHUATIIAHBI

3.1. TpeGoBanuss K MHHMMAJIbHOMY MAaTEPHAIBLHO-TEXHUYECKOMY

o0ecre4eHnIo

Peanuzanmsi mporpaMmbl JUCITUIUTHHBI TpeOyeT HaIW4UMs y4eOHOTO KaOMHETa
€CTECTBO3HAHMSI.

[Tomemnienne kabMHETa €CTECTBO3HAHUS JIOJDKHO YJIOBIETBOPSTH TPEOOBAHUSAM
CaHuTapHO-3MHIeMUOIOrnYecKuX mpaBui U HopMmatuBoB (CanlluH 2.4.2. 178-02).
OHO MOKHO OBITH OCHAIEHO THIOBBIM O0OPYIOBAaHUEM, YKa3aHHBIM B HACTOSIIIMX
TpeOOBaHUAX, B TOM 4YHUCJIE CHCHUATU3UPOBAHHON YyueOHOU MeOenblo U
TEXHUYECKUMU CPEeJCTBAMU O0YyUEHUS, JOCTATOYHBIMU sl BBITIOTHEHUST TPEOOBAHMIA
K YPOBHIO TIOJITOTOBKH YUaIMXCS.

B kabunHeTe MODKHO OBITH MYJIBTUMEAHMIHOE 00O0pYyIOBaHHE, MPHU TOMOIIU
KOTOPOTO  YYacTHMKH 0Opa3oBaTeNbHOTO TpoIlecca MOTYT TMPOCMaTpUBATh
BU3YallbHYI0 HMHGOPMAIMIO IO €CTECTBO3ZHAHUIO, CO3/JaBaTh IPE3CHTAIINH,
BHJICOMATCPUAIIbI, UHBIC JOKYMCHTHI.

OoOopynoBanmne yueOHOro KaOuHeTa:
- MO0CaJI0YHbIE MECTA M0 KOJIMYECTBY O0YyUarOIIUXCS.
— pabouee MECTO MPENoaBaTesl.

- JI0CKa MapKepHasi.

Texnnuyeckue cpeacTBa 00y4eHus :
- ayJlio - U BUJIEO CPEJICTBA;
- KOMIIBIOTEP C JIMUEH3MOHHBIM IPOrPaMMHBIM  OOECIIEUEHHEM H

MyJIbTUMEINA TPOEKTOP.

3.2. UudopmannonHoe odecreueHrne 00ydeHust
Ilepeyenr pexoMeHayeMbIX Y4eOHbIX wu3AaHuii, HHTepHeT-pecypcosB,
JAOIOJTHUTEJIbHOM JIUTePaATYPHI.

OCHOBHBIE HCTOYHUKH:
1. INabpuensa O. C. EcrecrBo3nanme. 10 kiacc: 0a30BbIi YpPOBEHbB:
yueonuk/ O. C. I'abpuensH [u ap.]. - M.: [Ipoda, 2020. - 334 c.
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JIONOJIHUTENIbHBIE UCTOYHUKMU:

2. Anexkcammua WM. ). EcrectBo3manme. 10 xmacc : yueb. s
obmeoOpa3oBar. opraHuzanuii  0a3zoBelii ypoBeHb WM. HO. Anekcammna, K. B.
INanakruonos. Y. C. Imutpues. - M. : [Ipocsemenue. 2016. - 272 c. : u.

3. Anekcammuaa WM. 1O. EcrectBoznanme. 11 wimacc : yuel. mud
oOmeoOpaszoBar. opranm3anuii  0azoBwiii ypoBeHb M. FO. Anekcammna, K. B.
l'anakruonos. JI. B. JIyruem, M. A. Illatanos. - M. : IIpoceemenue. 2016. - 272 c. :
WIIL.

4, Cwmomnckas Y. — «EcrectBo3nHanme» KoHcnekt nexumii.- 'AIIOY
YAO «UMK» r. Ananpips 2015r.
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4. KOHTPOJIb M1 OLIEHKA PE3YJIbTATOB OCBOEHMS YYEBHO
JUCLUILIMHBI

KOHTpOJIL U OIE€HKa PC3yJIbTATOB OCBOCHHUA AWCHUINIMHBI OCYIICCTBIIACTCA

IMpCIIoAaBaTCiICM B IIPOLCCCC IMPOBCACHUS IIPAKTHYICCKHUX SaHHTHfI, TCCTUPOBAHMA, a

TAKKC BBIITOJIHCHU A O6yanOH_[I/IMI/ICH HHAUBUYaJIbHBIX BaHaHHﬁ.

Pe3ysabTaThl 00y4eHust
(ocBOCHHBIC YMEHHs, YCBOCHHbIC 3HAHMA)

(I)OprI U ME€TOAbI KOHTPOJISA 1 OEHKHU

3name:

— TIPUBOIUTH NMPUMEPHI SKCIIEPUMEHTOB 1 HAOIIOJCHUA,
00OCHOBBIBAIOIINX: CYIIECTBOBAHHE AIIEKTPOMATHHTHOTO
IMOJIi W B3aMMOCBSI3b JIIEKTPUYECKOTO M MarHUTHOTO
TOJICH;

—  NPHUBOIUTDH MPHMEPHI IKCIIEPUMEHTOB M HAOIOJCHUI

000CHOBBIBAIOIIUX: HEoOpaTuMoCTh TEIUIOBBIX
MIPOIIECCOB;

— TIPUBOJUTH IPUMEPHI HKCIIEPUMEHTOB M HAOJIOJICHUH,
00OCHOBBIBAIOIIMX:  BOJHOBBIE W  KOPIYCKYJISIPHbIE

CBOWCTBA CBETA;

— TIPUBOAWTH IPHMEPHI SKCIEPHUMEHTOB W HAOIIOICHHH,
00OCHOBBIBAIOINX:  ATOMHOMOJIEKYJIIDHOE  CTPOEHHE
BEIIECTBA, 3aBUCUMOCTb CBOMCTB BEILECTBA OT CTPYKTYPBI
MOJIEKYJI, 3aBHCUMOCTb CKOPOCTH XHMHYECKOW PEaKLUU
OT TeMIIepaTyphl U KaTaIu3aToOpOB,;

—  IPHUBOAMTH HPUMEPHI HAOIIONCHUH, OOBACHSIOMINX:
KJIETOYHOE CTPOEHHE KMBBIX Oopranu3mos, poib JJHK kak
HOCHUTEJS HACJEJICTBEHHOM WH(pOpMAIMHU, NpeBpalicHUe
SHEPrUU U BEPOSITHOCTHBINA XapakKTep MPOLIECCOB B KHUBOM

— nabopaTtopHble pabOTHI.

— MPaKTHYECKHUE PaOOTHI

— NeauBuyansHO- 11 GepeHIpOBaHHbIC
CaMOCTOSATENIbHbIE Pa0OThl. TecTOBbIE 3aaHusl 10 TeMaM
Kypca.

— JlaGopaTopHbie pabOTHI.

— [IpakTiueckue 3aHATHSL.

— KontposnsHble paboThl

— TecroBble 3a1aHus.

W HOKHBOW TMPUPOJE, B3aUMOCBSI3b KOMIIOHEHTOB

9KOCHCTEMBI, BIHMSHHE JCATCIBHOCTH 4YENOBEKa Ha

9KOCHCTEMY.

— OOBSACHATh MpPUKIATHOC 3HAYCHHE  BAXHEHIINX | — MHIMBUIYAIbHO-IU(BPEepeHINPOBAHHBIC

OOCTIDKEHHI B OONACTH  €CTECTBEHHBIX HAyK IS
pa3BUTHS SHEPTETHUKH, TPAHCIIOPTA U CPENICTB CBSI3M;

— OOBACHATH TPHUKIATHOE 3HAUEHHE  BaXHEUIIHX
JNIOCTIKEHU B 00JIACTH ©CTECTBEHHBIX HAyK JUIsL:
MOJIy4eHUsI CHUHTETUYECKUX MaTepUajioB C 3aJaHHBIMHU

CaMOCTOSITENIEHBIE PaOOTHI
— TectoBbie 3ananns. KoHTpobHBIE paOOTHI

CBOWCTBAaMH,  CO3JaHUs  OHMOTCXHOJOTHH,  JICUCHUS

WHQPEKIMOHHBIX 3a00JICBaHUI, OXPaHBl OKPYKAFOIICH

CpeJIbL.

— BBIIBUTATh THUIOTE3bl W MpeajaraTb IyTH WX | — CEMUHApPCKUE 3aHsThA. JlJabopaTopHbIe paboTHI.

ITPOBCPKH, JACJIaTh BHIBOABLI HA OCHOBEC

— DOKCIEPUMEHTAJbHBIX JaHHBIX, MPEJCTABICHHBIX B
BHJE rpaduKa, TAOIUIIBI WK THATPAMMEL.

— IpakTHYecKue paboThl

— -HUCIIOJIL30BaTh HpI/I06peTeHHI>Ie 3HaHUSA U YMCHUA a
HpaKTH‘IeCKOﬁ JCATCIBbHOCTH H HOBCGHHGBHOﬁ JKHU3HU

— JOMAIIHEC 3aJaHuC Z[OMaIIIHI/IC J'Ia60paT0pHI>IC pa6OTI>I.

ura:  0e30macHOr0  WCIONB30BAHMSA — MAaTepHAllOB U

XAMHYECKMX  BEHIECTB B  OBITY, NIPOQPIIAKTHKA

HHQPEKITUOHHBIX 3a00JIEBaHUI, HUKOTHHOBOM u

aJIKOTOJIbHOM  3aBHUCHMOCTEH; OCO3HAHHBIX  JIMYHBIX

JICHCTBUH 110 OXPAHE OKPYKAKOUIEH Cpeabl.

Ymems:

— CMBICNI TIOHSTHHA: €CTeCTBEHHO- HAy4YHBI MeTOJ | — JabopaToOpHBIC U MPAKTUYECKHE PAOOTHI
IO3HAHUsA, PACCTOSHHME, CKOPOCTh, MMIYJbC, CHIA, | — CeMHHAPCKUE 3aHATHS.

CHUCTEMA OTCUeTa, 9JIEKTPOMArHUTHOE oJie,
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AJIEKTPOMATHUTHBIC BOJHBI ,KBAHT, IBOJIOIMS BCEICHHOM
,00ubII0#1 B3pBbIB, MEePUOINYECKUIA 3aKOH
J.N.MenneneeBa, XuMHYECKass CBSI3b, XHUMHUYECKas
peaxmmsa, MaKpoMoOJIeKyJa, OeIoK, KaTalu3aTop, pepMeHT,
knerka, guddepenumanus  wieroxk, JHK, Bupyc,
Ouonornyeckas BONIOLMS, OHOpa3HOOOpa3ue, OpraHu3M,
OIS, CAMOOPTaHu3aIys, ornocdepa.

TecToBbIE 3a1aHMS K TEMaM Kypca.

— OCHOBHBIE METOABI W3y4eHUs (GU3NKH, OHONOTHUH U
XHMHH;

CCMHHAPCKUE 3aHATUA

— Martepuajbl, MMPUMCHSACMBIC B MIPOMBIIIJICHHOM
Maciurade B XUMHIECKOM IMMPON3BOJCTBE,

MPAKTUYCCKUC 3aHATUA

— METOAUKY pacdyéTOoB XUMMUYECKHX 3ajad IO TeMe:
«PacTBOpBI»
— METOAWKY pelIeHus QU3NIeCKHUX 3a1ad.

CCMUHAPBI-IPAKTUKYMBI. ,Z[OMaIHHI/IC 3aJaHus.

— BKJAA  BENMMKUX  YYEHBIX B (OPMHUpPOBAHHUE
COBPEMEHHOH €CTECTBEHHO - HAyYHOH KapTHHBI MHPA.

CCMHHAPCKHUEC 3aHATUA. I[OKJ'IaZ[BI.

Pa3pabdoryuk:

T'AIIOY HAO «YMK» OpenoaaBaTellb J1. Y. CmoabcKkaso

(MecTo paboTHI) (3aHMMaeMasi 10JIKHOCTBD) (MHUIMATIBI, (aMUITHS)
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