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1. OBLIAA XAPAKTEPUCTHUKA PABOYEHN ITPOT'PAMMBI
OBIIEOBPA3OBATEJIbBHOU JUCIUIIJIMHBI ««O/1.13 buosorus»»

1.1. MecTo 1MCHUIIHHBI B CTPYKTYpP€e OCHOBHOI 00pa3oBaTe/IbHOM MPOrpaMMbl

Pabouas nporpamma yuebHo# aucrumumHbl ««OJ1.13 bruonorus»» coorBetcTByeT DdeeparsHOMY
rocylapcTBEHHOMY 00pa30BaTeIbHOMY CTAaHIAPTY CPEIHETO (IIOJIHOTO) O0IIero 00pa3oBaHus, YTBEPKICHHOMY
npukazom Muno6puayku Poccun @I'OC CIIO (ITpuka3z MunoOpHayku PD ot 17 asrycra 2022 r. N 743)
«O0 yrBepxkaeHUU (enepaabHOr0 TrOCYAapCTBEHHOTO 00pa30BaTEIbHOrO CTaHAApTa CPEAHEro
(momuoro) obmiero odpazoBanus» (3apeructpupoano B Muntocte Poccun 07.06.2012 N 24480)).
[Iporpamma obmeoOpa3oBaTenbHOl yueOHOU mucnurinHbl ««OJ1.13 buomorus»»» npeaHazHaueHa
JUIs  W3y4YeHUsT B  NPO(PECCHOHANBHBIX  O0Opa30BAaTENbHBIX  OPraHM3AlUAX, PEATU3YIOIINX
o0pa3oBaTeNbHYI0 MPOrpPaMMYy CpeIHEro o0Iiero o0pa3oBaHMs B IpeaesiaX OCBOEHHUS MPOrpPaMMBbI
HOATOTOBKH crieruaiuctoB cpeanero 3seHa ([IIICC3) Ha 6a3e 0CHOBHOIO 00OLIEr0 0Opa30BaHUs TPH
MOJMOTOBKE CHEI[HAIIMCTOB CPEHETO 3BEHA.
[Iporpamma pa3paborana Ha ocHoBe TpeboBanuit @D®I'OC cpemgnero oobmero obOpa3oBaHus,
OPEIbABISEMBIX K CTPYKTYpE, COICpXKAHUIO W pe3yibTaTaM OCBOCHMSI Y4€OHOM UCIUIUIMHBI
««O/1.13 buonorus»», IlpumepHoii mporpammsl oO0mmeoOpa3oBaTenbHON aucUIIuHbBl ««O/1.13
buonorus» s mpodeccHoHaNbHBIX — 00pa30BAaTENbHBIX  OpPraHM3AlMi, PEKOMEHJIOBAHHBIX
®denepalibHBIM TOCYJAPCTBEHHBIM aBTOHOMHBIM yupekeHueM «DefepanbHblii HHCTUTYT Pa3BUTHS
obpazoBanus» (PI'AY «DUPO») (Ilpotokon Ne 3 ot 21 wurons 2015 r.), © B COOTBETCTBUH C
PexoMeHanusasMu o opraHu3aluy MOJIy4eHUs CPeAHEro 00IIero o0pa3oBaHus B IPeaeIax OCBOCHUS
o0pa3oBaTeNbHbIX MPOrpaMM CpeIHero mnpodecCHOHAaTbHOTO O00pa3oBaHHMS Ha 0a3e OCHOBHOTO
oOuiero oOpa3oBaHusl ¢ y4eToM TpeOoBaHUM (peepanbHbIX TOCYAapCTBEHHBIX 00pa30BaTEIbHBIX
CTaHJAapTOB U TMOJy4aeMod mpodeccur WIH CHEIUAIBHOCTH CPEAHEro MpodhecCHOHAIBLHOTO
obOpazoBanus (rmucbMo JlemapraMeHTa rocyiapCTBEHHOW MOJUTUKH B cdepe MOATOTOBKH Pabodmx
kaapoB u 110 Muno6pHayku Poccuu ot 17.03.2015 Ne 06-259).
[Mporpamma yuebno# muctuummHbl ««OJ[.13 Buomorus»» sBIsETCS OCHOBOH IS pa3paboOTKh
pabouux mporpamm, B KOTOPBIX IpodecCHOHaIbHbIe 00pa30BaTeNbHbIE OPraHU3alluU, PEeaATU3yOIIne
00pazoBaTeNbHYIO MPOTPaMMy CpeIHero odero oopasoanus B npezaenax ocsoeHus [HIICC3 na 6aze
OCHOBHOT0 00111eT0 00pa30BaHusl, yTOUHSAIOT CO/IepKaHKUE yueOHOro MaTepuaa, mociae10BaTeIbHOCTh
€ro W3y4YeHHs, pachpeiesieHne Y4YeOHBIX YacOB, BHUABI CaMOCTOSITEIBHBIX pabOT, TEMAaTHUKY
TBOpUYECKUX 3aJaHuil (pedepaToB, MOKIAIOB, WHAUBHAYAIbHBIX MPOEKTOB U T. II.), YYUTHIBAS
cnenu(uKy TporpaMM TOATOTOBKH KBATM(HUIIMPOBAHHBIX pabOUYMX, CIYKAlIMX W CIEHUAIHACTOB
CpEIHEro 3BeHa, 0CBaMBaeMOM Mpo(peccuy WK CIeHUaIbHOCTH.
[Iporpamma  MOXET  HCIIONB30BAThCA  JAPYITHMU  NPO(ECCHOHANBHBIMA  00pa30BaTEIbHBIMU
OpraHu3alUsIMM, PEeaTU3YIOUIMMU 00pa30BaTENIbHYIO MPOrpaMMy CpeIHEero oOuero oopa3oBaHMs B
npenaenax ocsoenus [IIICC3 Ha 6a3e 0CHOBHOTO 00111€TO 00pa30BaHUS.

1.2 Mecto  y4eOHOW  JUCUMIUIMHBI B  CTPYKTYpe  OCHOBHOIi

Nnpo¢eccCHOHATBHOI 00pPa30BaTEIbHOI MPOrPaMMBbI

Pabouas mporpamma peanusyercss B mpenenax ocBoeHuss OITOIT CIIO na 6a3ze OCHOBHOIO
obmrero oOpa3zoBanus ¢ noiaydeHueM cpeanero odmiero oopazosanus (ITIICC3/TIIKPC) u usyuaercs
B 00111€00pa30BaTeILHOM ILIHKIIE.

Jannas  yueOHas  jmucuuruiiHa BxoauT B coctaB BA3OBbBIX JUCHUIIIINH
obmeobpaszoBarensHoro nukia [IIICC3/TITIKPC.

1.3. leau u 3agaum y4eOHOM TUCUMILVIMHBI — TPeOOBAaHUS K pe3yjabTaram
OCBOCHUSA YUeOHOM TMCIUTIIUHBI:

PaGouass mporpamMma y4eOHOI AMCHUILIIMHBI OPUEHTHPOBAHA HA JOCTIIKEHHUE CIEIYIOIINX
HEeJIEn:

1_ OCBOCHHE 3HAHHMH O COBpCMCHHOﬁ CCTCCTBCHHOH&y‘IHOﬁ KapTUHC MHpa H MCTOAAX
C€CTCCTBCHHBIX HAYK;, 3HaKOMCTBO C HanboJjiee BaKHBIMU nacsasMnu MW JOCTHXCHHUAMU
CCTCCTBO3HAHMA, OKa3aBIIMMHKU OHPCACIAIOMCC BJIMAHHC Ha PAa3BUTHC TCXHUKH H
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TEXHOJIOTHH;

OBJIAJICHME YMEHUSIMHM TPUMEHATh T[OJTYYCHHbIE 3HaHWUS i1 OOBSICHEHMs SIBJICHHIMA
OKpY>KaIOIIEero MHUpa, BOCIPHUATHS HH(DOPMAIINK €CTECTBEHHOHAYYHOTO U NMPO(ECCHOHATBHO
3HAYUMOTO COJEpKAHMsSI; PA3BUTHE WHTEIUICKTYaJlbHbIX, TBOPYECKHUX CIHOCOOHOCTEH W
KPUTHUYECKOI'O0 MBILUIEHUS B XOJ€ MPOBEACHUS NPOCTEHIIMX HCCIEI0BAaHUM, aHanu3a
SIBJICHUM, BOCTIPUSATHS M HHTEPIPETAIN €CTeCTBEHHOHAYYHON HHpOpMAIHH;

BOCIIUTAHHE YOSIKICHHOCTH B BOZMOXKHOCTH TIO3HAHUS 3aKOHHOW TTPUPOJIBI H UCIIOIb30BAHHUS
JOCTHDKCHHM €CTECTBCHHBIX HAyK IS Pa3BUTHS IMBUJIM3AIMK W TOBBIIMICHHUS KadyecTBa
JKU3HU,

INPUMEHCHUC CCTCCTBCHHOHAYYHBIX 3HaHUM B HpO(i)CCCHOHaJII)HOI;'I JCATCIIBHOCTH H
MMOBCEAHEBHOM JKU3HU IS obecneucHuss 0€30IaCHOCTH KHU3HCACATCIBHOCTH, I'PaMOTHOI'O
HCITI0JIb30BaHHA COBPEMEHHBIX TGXHOHOFHﬁ; OXpPaHbI 3J0POBb, Oprma}omeﬁ CpCabl.

OcBoenue coxaepxanus ydeOHor muctuiuimHbl  ««OJ[.13 bBuonorus»» obecrneunBaeT

AOCTHIKCHUC CTYACHTAMMU CICAYIOIUX PE3YJIbTATOB!:

JAUYHOCMHbBIX?

1 YCTOMYMBBIA HMHTEpPEC K HCTOPHUH U JOCTIIKEHHSM B OOJAacTH €CTECTBEHHBIX HAyK,
YYBCTBO TOPJIOCTH 32 POCCHICKHE €CTECTBCHHBIC HAYKH,

2 TOTOBHOCTH K IMPOJOJKEHHIO 00pa30BaHUs, MOBBIIICHUIO KBaM(UKAIMK B W30paHHON
po(heCcCHOHATTLHOM JIeATEeIFHOCTH C UCIIOJIb30BAHUEM 3HAHHA B 00J1aCTH €CTECTBEHHBIX
HayK;

3 00BEKTHBHOE OCO3HAHME 3HAYMMOCTH KOMIIECTCHIINN B 00JIaCTH €CTECTBEHHBIX HAYK JISI
YeNoBeKa U 00IIeCTBa, YMEHUE UCIIOJIb30BaTh TEXHOJOTUYECKHUE JOCTHXKEHUS B 001acTH
bU3UKYA, XUMHHM, OHWOJIOTMHM JUIsl TOBBIIICHUS COOCTBEHHOIO WHTEIUIEKTYaIbHOTO
pa3BUTHUA B BEIOpAHHOM MTPO(eCcCHOHAILHOM IS TEIIbHOCTH;

4 YMCHHE TPOAHAIM3UPOBATh TEXHOTCHHBIC ITOCICACTBHUS JUISI OKPYKAIOIICH CpPEeIbl,
OBITOBOM M IPOM3BOJCTBEHHOM JESITEILHOCTH YEJIOBEKA,;

5 TOTOBHOCTb CAMOCTOSATEIHHO 10OBIBATh HOBBIE /Ui ce0sl €CTECTBEHHOHAYYHBIE 3HAHUS C
MCIIOJIb30BAHUEM JIJISI ATOTO JOCTYITHBIX HCTOYHUKOB HH(MOPMAITUH;

6 YMEHHE YIPaBIsATh CBOEH IMO3HABATEIHHOW AESITEIbHOCTHIO, MPOBOIAUTH CAMOOIEHKY
YPOBHSI COOCTBEHHOTO HHTEJUICKTYAJILHOTO PA3BUTHS;

7 YMEHHE BBICTPAaWBAaTh KOHCTPYKTHUBHBIE B3aUMOOTHOIIEHUS B KOMaHJE MO PEIICHUIO
001IMX 337124 B 00JaCTH €CTECTBO3HAHUS

MemanpeOMemelx:

1 OBJIAJICHUC YMCHHSIMH W HaBBIKAMHU Pa3JIMIHBIX BUJIOB MO3HABATECIILHON JEATCIHEHOCTH
JUTSL U3YYEeHHSI Pa3HBIX CTOPOH OKPYXKAIOIIET0 €CTEeCTBEHHOTO MHPa;

2 MPUMECHEHHE OCHOBHBIX METOJOB TMO3HAHUS (HAOJIOJIEHUS, HAYYHOTO JKCICPUMEHTA)
JUTSL U3Y4YEHHS Pa3NIMYHBIX CTOPOH €CTECTBEHHOHAYYHOW KapTHUHBI MUpPA, ¢ KOTOPBIMU
BO3HHMKAET HEOOXOAMMOCTh CTAIKMBATHCS B MPOGECCHOHAIBHOU cepe;

3 YMEHHE ONpeNeNaTh eI M 3aJadl JeATENbHOCTH, BBIOMpPATh CpPEACTBA IS HX
JTOCTVIKCHUS Ha TPAKTUKE

4 YMEHHE HCIIONIb30BAaTh Pa3UYHbIE UCTOYHUKU Ui TONYYEHHUS €CTeCTBEHHOHAYYHOMH
nH(GOpPMAIINU W OIICHUBATH €€ JOCTOBEPHOCTh IS JTOCTH)KCHUS TTOCTABICHHBIX IEICH 1
3a/1ay;

npeomMemHulx:

1 c(hOpMUPOBAHHOCTh MPEJCTABICHUN O IIEJIOCTHOM COBPEMEHHOW €CTECTBEHHOHAYYHOU
KapTUHE MUpA, MPUPOJEC KaK €IUHOW IIEOCTHON CHUCTeMe, B3aWMOCBSI3H YEIIOBEKa,
IIPUPOJIBI M OOIIECTBA, MPOCTPAHCTBEHHO-BPEMEHHBIX MaciTabax BceneHHoi;

2 BIIQJICHWE 3HAHUAMU O Hauboliee Ba)KHBIX OTKPBITUSAX M JOCTIKEHUSX B 00IacTH
€CTECTBO3HAHMSI, ITOBJIUSABIIMX HA DBOJIIOIHUIO MPEICTABICHUN O MPUPOJC, HA Pa3BUTHE
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TCXHUKU U TCXHOJ’IOFI/II\/'I;

c(OPMUPOBAHHOCTh YMEHUS IPUMEHATH €CTECTBEHHOHAYYHBIC 3HAHUS I OOBSICHEHUS
OKpYXKaloIIMX  SIBIICHUI, COXpaHEHUs 3JI0pOBbs, oOecmedyeHuss O0e30MacHOCTU
JKU3HEACITEIIbHOCTH,  OEpEKHOTO  OTHOIWICHHUS K  HPUPOJE,  PalMOHAIBHOIO
IIPUPOJIONIOIL30BAHUS, & TAK)KE BHIMOJIHEHHSI POJIM TPAMOTHOTO MOTPEOUTEIS;

c()OPMUPOBAHHOCTh TMPEJACTABICHHA O HAYYHOM METOJEe I[IO3HAHUS TMPUPOIBI H
CpPEACTBAX W3YYEHHUs MeraMupa, MAaKpoOMUpa M MUKPOMHUpPA; BJIAJICHUE IIpUEMAMU
€CTECTBCHHOHAYUYHBIX HAOJIIOJICHUHN, OTBITOB, UCCIEAOBAHUN U OIEHKU JTIOCTOBEPHOCTHU
IIOJIyYEHHBIX PE3YJIbTaTOB;

BJIa/ICHNE OHSATUMHBIM aIlllapaTOM €CTECTBEHHBIX HayK, [I03BOJISIOLIUM I03HaBaTh MUP,
y4acTBOBaTh B JIUCKYCCHSIX II0 €CTECTBEHHOHAYYHBIM BOIPOCAaM, HCIOJb30BATh
pa3MyHble HICTOYHUKY UH(POPMALIUU ISl TOATOTOBKU COOCTBEHHBIX PadOT, KPUTHUECKU
OTHOCUTHCS K coobueHusiMm CMU, conepxaiiuM HaydHYIO HHPOPMAIHIO;

Cq)OpMHpOBaHHOCTb YMCHI/If/’I IMOHUMAaTh 3HAYUMOCTb CCTCCTBCHHOHAYYHOT'O 3HAHUA JIA
KaXXJ01r0o 4€JIOBE€Ka HE3aBHCHMO OT €ro HpO(l)GCCHOH&J'II:HOfI ACATCIIBHOCTH, pa3jindaTb
q)aKTBI U OLCHKH, CpaBHHUBATHL OLUCHOYHBLIC BBIBOAbI, BUACTb HUX CBA3b C KPUTCPUAMU
OLCHOK M CBA3b KPUTCPUCB C OHpCI[CJ'ICHHOﬁ CHCTEMOH I_[CHHOCTGI‘/'I




PexomeHnayemoe KoOJIMYECTBO 4YacOB HAa OCBOeHHe padouyeil NporpaMMsbl y4eOHOMH

AUCHUIIIMHBI:

10 CHEMAIbHOCTH | 44.02.04 | | CrernuanbHOE JOIMKOJbHOE 00pa30BaHUE

BCEr0 4acoB B TOM 4HUCIIE
MaKCHUMaJIbHON y4eOHON Harpy3ku oOydaromerocs 4acoB, B TOM 4HCJIE
00s13aTesIbHON ayJTUTOPHOM yueOHOI Harpy3Ku 00y4aromerocs 4acoB,

CaMOCTOSITEIILHOM pa6OTBI o6yqa101ueroc;1 I:I qacCoB,

[Ko./mqecmeo 4acoe BHOCUmMCA 6 coomeemcmeuu cpaﬁoqu yll66Hbl.M NnaaHom cneuuaﬂbnocmu]




2. CTPYKTYPA U COAEPXKAHUE YUYEFHOM JUCIUATLIAHBI

2.1. O6beM yuyeOHOM TUCUMILIHHBI M BUbI Y4eOHOH padoThl

Buj yueOHoil padoThl O0bem B yacax
O0bem 00pa3oBaTe/IbHOM NPOrpaMMbl Y4e0OHOM JUCHMIIIHHBI 72
OcHOBHOe coJiep:KaHue 72
BT.u.: 8
TEOPETUIECKOe 00yUeHUE (JISKIIUN) 38
MpaKTUYECKoe 00ydeHHe (MPAKTUICCKUE U CEMUHAPCKUE 3aHSATHS) 34
WHIUBHTYAJIbHBINA TPOEKT (j1a/HeT)™
KontponbHbie paboThl HeT
HUrorosas arrecranus auddepeHUPOBAHHBIH
3auer
UTOI'o 72




2.2. TemaTH4YeCKHUIl IUIAH U COJIEPKAHNE JUCHUILTHHBI

O/1.13 buojorus

[Haumenosanue oucyuniunoi]

Homep pa3nesnion Conep:kanue y4eOHOro MaTepuasa (0OCHOBHOE U Oo0bem
U TeM npo¢ecCHOHATbHO-OPHUEHTHPOBAHHOE); 4acoB
Ja0opaTopHble U MPAKTHYeCKHe padoThl;
caMoCTosITe/IbHAs padoTa 00y4aomMXcs; KypcoBasi
padora (MpoeKT); NPUKJIATHOH MOAYJIb
(ecu npedycmompennt)
1 2 3
Pazmen 1 KieTka-cTpyKTypHasi eITMHUIIA OPTraHU3MA 14
Tema 1.1. Copeprxkanne yueOHOTO MaTepraia
buosorus kak
Hayka. O0mas
XapaKTepUCTUKA
JKM3HH
Jlexkuun 1
1| CoBpemeHHbIC OTpaciy OMOJOTHYCCKUX 3HAHHUN
2| . CBsi3b OMOJIOTHH C IPYTHMU HayKaMu: OMOXuMusi, 0no(u3unka, 1
OnoHuKa, reHoreorpadus u ap
3| Ponb u MecTo Ouosoruu B GOPMUPOBAHUN COBPEMEHHOM HAYYHOI 1
KapTHUHBI MUpa
4| YpoBHHU opranuzanuu xuBoi marepun. OO0IIas XapaKTePUCTUKA KHU3HH, 2
CBOMCTBA KMBBIX CUCTEM
IIpakTuyeckue u
ceMHHAapCKue
3aHATUA
CamocTrosiTeTbHASA
padoTa CTyIeHTOB
Tema 1.2. Coneprxanue yaeOHOTO MaTepuana
CTpykKTypHO-
(pynkuuonanbHas
opraHu3anus
KJIETOK
Jlexkuu 2
1| Knerounast teopwust (T. llIsann, M. Illneiinen, P. Bupxos). 1
2| OCHOBHBIE MTOJIOYKEHHUS] COBPEMEHHON KJIETOYHOH TEOPHUH. 2
3| OJTHOKJIETOYHBIC U MHOTOKJICTOUHBIC OPTaHU3MbI 2
4| Heknerounsle GOpMbI )KU3HU (BUPYCHI, OaKTepHOdar) 3
IpakTHYeCKHE H CTpoeHue npoKapuoTHIeckoii kietku. CTpoeHue 2 2
CceMUHapCKue JYKapUOTUUYECKOU KIIETKHU.
3aHATHS BupycHble u GakTepralibHbIe 3a00JICBaHUS
CamocrosiTenbHas
padoTa CTyAeHTOB
Temal.3. Copeprxanne yueOHOTO MaTepHaia
XuMHYeCKUM
COCTAB KJIETKH
Jlexknuuu 2 1
1| MUKpO 1 MaKpOJIEMEHTHI 2




MuHepaibHbI€ BENIECTBA

N

2
3| YrueBojbl v UX POJIb B KJICTKE 2
4| JIunuapl U UX POJIb B KIIETKE
5
IIpakTU4eckue u Crpoenue u pyHKITIN Oenka 3
CEeMHHAPCKHE
3aHATHSA
CamocrosiTeibHAS
padoTa CTYy1eHTOB
Tema 1.4. CopneprxkaHue yueOHOTO MaTepuaa
HyxkyienHnoBble
KHUCJI0THI U UX
POJIb B KU3HH
KJIETKHU
Jlexknuu 1
1| JIHK u ee poJib B )KU3HEACATCIbHOCTH KIICTKH 2
2| PPK u ee poJib B )KU3HEACATEIBHOCTH KICTKH 2
3| AT® u ee posib B KU3HEACATSIILHOCTH KICTKH 1
IIpakTuyeckne n | CTpoeHHE HYKJIEMHOBBIX KUCIOT
ceMHHapcKue
3aHSATHS
Temal.5. O06men | Conepxanue yueOHOro MaTepuaia
BelleCTB B
KJIeTKe
Jlekuuu
1| ITousarue meTaboMM3M. ACCUMUJISIIUS M TUCCUMUIISALIAS — JIBE CTOPOHBI 1
MeTaboJIM3Ma.
2| Tunsl oOMeHa BEIIeCTB: aBTOTPODHBIN U reTepoTpodHBIN, a3pOOHBIH 1 2
aHa’POOHBIN.
3| Ilnactuyeckuii o0OMeH 2
4| XemocuHTE3 1
5| CriocoObl IMTaHUS PACTUTEIBHBIX U )KHBOTHBIX OPraHU3MOB 2
IIpakTuyeckue u DoTOCUHTES. 3
CEeMHHAPCKHE
3aHATHS
CamocTrosiTeJIbHAs
padoTa CTy1eHTOB
Paznmen 2. PasMHOKeHHE M MHHINBHIYAJIbHOE PA3BHTHE OPraHHU3MOB
Tema 2.1 Conep:xanue yueOHOro MaTepuasa
Ku3zHeHHbINH
MUKJ KJIETKH.
Muto3. Meiio3
Jlexknuu
1| KneTo4yHsId IIUKJI, €0 MEePHOIBI 1
2| . MuTO3, €ro CTaJ Uy ¥ MPOUCXOASIINE MPOLECCHI. 2
3| BHONIOrn4ecKoe 3Ha4eHNE MATO3a 2
4| TToBenenune xpoMocoM B Meiioze. Kpoccunrosep. bronornueckuii cMpIca 1
Meio3a
IpakTuyeckue u DopMbI GECITONOrO Pa3MHOKEHHST OPraHU3MOB 3
CeMHHAPCKHe BereraruBHoe pa3MHOKE€HHUE paCTEHUI
3aHATHS
CamocTosiTeJbHast

padoTa CTyIeHTOB

Tema 2.2 I1os10BOE

Conep:xanue yueOHOro MarepuaJia
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Pa3MHOKCHHE

Jlexknun

1| Coco0bl MOJIOBOTO pa3MHOKEHHSI

2| PasBuTHE TTOIOBBIX KIIETOK

3| [NapreHoreHes

4 HHILI/IBI/II{Y&J’IBHOG Pa3BUTUC OPTaHNU3MOB-OHTOI'CHE3

IIpakTHyeckue u
ceMHHApCKHUe
3aHATHA

OnogoTBOpeHue

WINFLPINN(F-

CamocTrosiTeabHAs
padoTa CTyIeHTOB

Pa3nea 3.

OCHOBBI T€eHETHKH

10

Tema 3.1
Hcropus
pa3BUTHA
TeHEeTHKH

Coaep:xanue yueOHOro MaTepuaJia

Jleknuu

1| I'nOpuaoa0ruUecKnuii METOJ

2| MoHOruOpUIHOE CKPEIIMBAHUE

3| IIpaBuiio pacmeryieHus

4| 3aK0H YACTOTHI TAMET

IIpakTuyeckue u
ceMHMHApCKue
3aHATHSA

Pemenue 3amay Ha MOHOFI/I6pI/II[HOG CKPCHIMBAHUC

WINFP NN

CamocTrosiTeabHast
padoTa CTyA1eHTOB

Tema 3.2
JAurudpuanoe
CKpellUBaHue

Conep:xanue yueOHOro MaTepuasa

Jlexkuuu

1| 3akoH HE3aBHCHMOTO HACJICIOBAHMUS TIPU3HAKOB

2| Pemerka [Tunnera

3 XpOMOCOMHaSI TCOpUs HACJICACTBCHHOCTHU

4| 3akoH Moprana

IIpakTHyeckue u
CeMHHapPCKHUe
3aHATHUSA

Pemenne 3amay Ha TUTHOPUIHOE CKPEITUBAHUE

WL INN|F-

CamocTrosiTeIbHAsI
padoTa CTyIeHTOB

Tema 3.3
I'eneTnueckoe
omnpejejieHUe 1MoJia

Conep:xanue yueOHOro MaTepuasa

Jlexknuu

1| Teopust HacneOBaHMSA TTOJIA

2 HaCJ'Ie,Z[OBaHI/IC IIPU3HAKOB, CICIIJICHHBIX C ITOJIOM

3 HSMGH‘II/IBOCTB, BU bl UKBMCHYHMBOCTH

4| MyTraruu, BUABI MyTaIHii

IIpakTHyeckue u
CeMHHaApPCKHe
3aHATHH

IIpuunnabl MyTanuit

WL INN|F-

CamocTrosiTeTbHAsA
padoTa CTyAeHTOB

Pasznen 4.

I'eHeTnka 4eaoBeKa

Tema 4.1 MeTtoanl
HCCJIed0BaAHUSA
TeHEeTHKH YeJI0BeKa

Conep:xanue yueOHOro MaTepuasa
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Jlekuun | 3 1
1| MeToz cocTaBieHHs POAOCIOBHBIX 2
2| TonynsiuMOHHBIA METON 2
3| bau3HenoBklil MeTON 1
4| IluToreHeTHIECKHIT METOT 2
5| I'eneTnueckuii mMeTon 2

IpakTnyeckue u [TpoGieMbl reHeTHYecKOol Oe30MacHOCTH 2 3

ceMHHApCKue

3aHATHUSA

CamocrosiTenbHas

padoTa CTyIeHTOB

Pa3znen 5. OCHOBBI 3BOJIIOLINHT 12

Tema 5.1 Coaepsxanue y4eOHOro MaTepuaJia

Passurne

IBOJIIOLIMOHHOT O

yueHus /lapsuHa

Jlexkuun 1 1
1| Cucrema opranuueckoii npuponst K. JIunnes 2
2| Cuctema opraamdeckoit mpupoasl JK.b.Jlamapka 2
3| Pa3BuTHE 1TaJcOHTOIOTHH, AHATOMUH, SMOPHOJIOTHH 1
4| Yapan3 JapBuH 1 ero Teopus 2

IpakTuyeckue n Bun u ero kputepuun 1 3

ceMHHApPCKHe

3aHATHSA

CamocrosiTeibHAsA

padoTa CTyAeHTOB

Tema 5.2 Conep:xanue yueOHOro Marepuasa

Honynsiuuu

Jlekuun 1 1
1| B3anMOOTHOIICHUS B MOMYJISIIAAX 2
2| TlonynsuuoHHasi FTeHETHKA 2
3| 'erodonn 1
4| Nsmenenus reHoQoHIa 2

IIpakTuyeckue u Bopnba 3a cymecTBoBaHue u ee HOPMBI 1 3

ceMHHApCKHUe

3aHATHSA

CamocrosiTeibHast

padoTa CTyIeHTOB

Tema 5.3 Conep:xanue yueOHOro MaTepuasa

EcrecTBeHHbII

oTOop u ero gopmsl

Jlexkuu 2 1
1| dakTopsl BHEUTHEH cpelibl IPUBOJISIIINE K €CTECTBEHHOMY OTOOpY 2
2| TBopyeckas poiib €CTECTBEHHOTO 0TOOpa 2
3| Buonornueckas aganranus 1
4| Ioaumopduzm 2

IIpakTHyeckue u DopMBI ECTECTBEHHOTO 0TOOpA CTAOMITH3UPYIOMNN 1 2 3

ceMHUHApCKHUe JBYKYIIHA 0TOOD

3aHATHSA

CamocrosiTenbHast

padoTa CTyAeHTOB

Tema 5.4 Conep:xanue yueOHOro MaTepuasa

Bunoo0pasoBanue

Jlexknuuu 1
1| MukposBosonus 1
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2| Craguu BHI1000pa30BaHUs

3| Annonarpuyeckoe BHI000pa3oBaHue

4| Cumnarpuyeckoe BHI000Opa3oBaHHE

IIpakTu4yeckue u
ceMHHApCKuUe
3aHATHS

MaKPOBBOHIOI_II/IH " €€ 10Ka3aTcIibCTBa

W ININ

CamocTrosiTeTbHAs
padoTa CTyIeHTOB

Tema 5.5 I'maBHbBIE
HaNpPaBJIeHUs
BOJIOLUH
OpPraHuYecKoro
Mupa

Coaep:xanue yueOHOro MaTepuaJia

Jlexkuuu

1| Twumel BOTIOIMOHHBIX M3MEHECHNH: TTapaJIeIN3M, KOHBEPTCHITHS, TUBEPT CHITHS

2| Apomopdo3

3| Ununoananranus

4| Jlerenepanus

IIpakTHyeckue u
ceMHHApCKue
3aHATHSA

OmnogoTBOpeHue

WINIFPININ |-

CamocrosiTeibHAsA
padoTa CTyIeHTOB

Pasnea 6.

OCHOBBI CeJIEKIINA H OMOTEXHOJIOTHH

Tema 6.1
OCHOBHBIE METOIbI
CeJICKINA U
OMOTEeXHOJIOTHH

Conep:xanue yueOHOro MaTepuaJa

Jlexkuuu

1| OcHOBHEIE METOABI CEIEKIIUN

2| LleHTpbI IPOUCXOXKACHHSI KyJIBbTYPHBIX PACTEHUH

3| 3aK0H rOMOJIOTHYECKHUX PSIIOB

4| MeTopl KJIIETOYHON HHXCHEPUHU

IIpakTHyeckue u
ceMHHApCKHue
3aHATHUSA

[TumeBkie nenu. DKOJIOTHISCKUE THPAMUIBI
Bnusinue 3arps3HeHuil Ha )KUBbIE OPraHU3MBbI

WINIFLINN|F-

CamocTrosiTeTbHAsA
padoTa CTyIeHTOB

Pa3zpgen 7.

AHTpOIIOTeHe3

Tema 7.1.
ITono:kenue
yeJIoBeKa B
cucremMe
’KMBOTHOI0 MHpa

Conep:xxanue yueOHOro MaTepuaJia

Jlekuuun

1 I[OKaBaTCJ'ILCTBa IMPOUCXOKACHUSA UCIIOBCKA OT JKUBOTHBIX

2| CucreMaTHYECKOE MOJIOKEHHE COBPEMEHHOTI'O YCJIOBCKA

3| OTanuus 4yeaoBeKa OT JKMBOTHBIX

4| OCHOBHBIE CTAJIMU AaHTPOIIOTeHE3a

IIpakTHyeckue u
CeMHHapCKHe
3aHATHHA

Pace1 u ux MPOUCXOKIACHUC

WINIFPININ|F-

CaMocToaTeIbHA
s padora
CTY/IEeHTOB
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Paznen 8 OCHOBBI YKOJIOTHH 11

Tema 8.1 Copepxxanue yueOHOIro MaTepuasa

IKOJI0TUs KaK

HayKa

Jlekuun 4
1| Cpenbl oOuTaHUS OPraHU3MOB: BOIHAS, HA3EMHO-BO3/IyIIIHAS, 1

II0YBEHHAs, BHYTPUOPTaHU3MEHHAs

2| TToHsATHE HKOJIOTHYECKOr0 (haKkTopa. 2
3| Knaccudukariusi 3K0JI0rH4ecKuX (hakTopoB. 2
4| Anmanrranusi OpraHu3MOB 1

IMpakTnyeckue n OCHOBHBIC THUIIbI KOJIOTUYSCKUX B3aUMOJICHCTBHIA 2 3

ceMHHApCKHe KoHKypeHTHbIC B3aMO/ICHCTBHUS

3aHATHS

CamocTrosiTeTbHasA

padoTa CTyIeHTOB

Tema 8.2 Coaepsxanue y4eOHOro MaTepuaJia

JKoJIOTHYEeCKHe

c0001ecTBA

Jlekuuu 2 1
1| Dkocuctembl 2
2| Knaccuduxanmst sKocucTeM 2
3| MckyccTBEHHBIE YKOCHCTEMBI 1
4 2

IpakTnyeckue u CrpykTypa coolriecTBa 1 3

ceMHHapCKHe

3aHATHS

CamocrosiTeibHast

padoTa CTyIeHTOB

Pa3nen 9 Oposrorus Onocdepsl 1 4eT0BEeK 4

Tema 9.1 I'unore3nl | Conep:xanue y4eOHOro MaTepuaJia

0 TMPOUCXOKIEHHH

JKU3HH

Jlekuun 3 1
1| Kpeannonunsm 2
2| I'mmoTesa caMo3apoKIeHUS 2
3| 'nore3a mancnepMun 1
4| T'unnore3za 6MOXUMHUYECKON 3BOJIIOLIHUU 2

IIpakTu4yeckue n OBomonust Guochepsl 1 3

ceMHHApCKHe

3aHATUS

CamocTrosiTeTbHASA

paboTa CTYAEHTOB

Hrorosas 2

arrecraums 1o JuddepenurpoBaHHbIi 3a4eT

AMCHUILIMHE

Bcero: 72
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3. YCJOBUS PEAJIM3AIIAU TIPOTPAMMBI OBIIIEOBPA3OBATEJILHOM

TACIATLITAHBI

1.1. MarepuajbHO-TEXHHYECKHE YCIOBHSA PeaJu3aluu U CUHIIHMHBI

Peanuzanus paGoueit mporpaMmbl yueOHON JUCIUILIMHBI IIPEIOaraeT Haluuue:

3.1.1  yueGHOro KabuHera M 105
Kabuner Ouonoruu
3.1.2  nmaboparopuu uHPOPMATUKU U HH()OPMAITTOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTHIL;
3.1.3 3ama OuOJIMNOTEKA;
YUTAJbHBIN 3aJ1 C BBIXOJIOM B c€Th MIHTEpHET.
3.2 O6opynoBaHue yueOHOro kaduHera u pado4ux MecT KaOUHeTa
Ne HaumeHoBaHMSA 00bEKTOB U CPEACTB MaTepPUATbHO-TEXHUYECKOT 0 Ipumeyanus
obecneyeHust Ommemka +,
npu HaIU4UU
O6opynoBaHue y4eOHOr0 KaOuMHeTa
1. | paGoumue mMecTa Mo KOJUYECTBY 00yUaronuxcs — He MeHee 25 +
2. | pabodee MeCTO MPETo1aBaTels; +
3. JIOCKa IS MeJia +
Y4yeOHO-HarJIsI/IHbIE MIOCOOUS
1. TemaTnueckue TaOIALBI +
2. | Iloptpetsr +
3. | CxeMbl 110 OCHOBHBIM pazJiesiaM KypCcOB
4. | Inarpammsl u rpaduku
5. ATiacel
Y4eOHO-MeTOAUYEeCKHI KOMILIEKC
1. Marepuasl TEKYIIEH U IPOMEKYTOYHOHN aTTeCTALUU
(3anonnsemcs npu Haluyuu 8 Kabureme)
Ilndpossbie 00pazoBaTebHbIE pecypchl
Hugpoevie Komnonenmol yueoHo-wemoouuecKkux
KOMRNJEKCo8
1. | IIpe3eHTanuu 1o pazaeiaam
JKpaHHO-3BYKOBbIE NOCOOUS
Buneomarepuaisl 1o paszaeiam
Texnuveckue cpeacTsa 00yueHust
[3anonuaemcs npu naruyuu 6 Kabuneme 8 COOMeeMCMUU co cneyupurayueti]
Ne HanmeHoBaHMs 00bEKTOB M CPEACTB MAaTEPHATbHO-TEXHUYECKOI0 IIpumeyanus

odecneyeHus

Ommemka +,
npu HaaUUUU




Texunueckue cpencrsa o0ydenus (cpeacrsa UKT)

1 [TepcoHaNbHBIN KOMIBIOTED C JIMIIEH3UOHHBIM MTPOrPaMMHBIM OO€CTICUeHUEM | _
JUTs1 OO YJarOIIHXCS
2 [lepconanbHBII KOMIBIOTEP C JUIIEH3MOHHBIM IIPOrPAaMMHBIM obecrieueHueM | +
JUISL TIPENoJaBaTelis
3 [TpoekTop ¢ PKpaHOM (TIepeABMKHON) -
4 TeneBu30p ¢ yHUBEPCAIBbHOW MMOJCTaBKOM -
5 Buneomarautodon (Buaeoruieriep) -
6 Ayano-1eHTp -
7 MynbTUMEAMHHBIA KOMIIBIOTED +
8 CkaHep ¢ pUCTaBKOM JIJIsi CKAHUPOBAHMSI CJIANJI0B -
9 [IpunTep J1azepHbId +
10 | IImdposas BugcOoKamepa -
11 | [ludposas porokamepa -
12 | Cnaiig-npoexTop -
13 | MynbTuMeua mpoeKTop
14 | Cron mis mpoekTopa -
15 | DOkpad (Ha mITaTUBE WK HABECHOMN) +
3.2. UndopmaunonHoe odecrieueHue 00yueHust
Ilepeuensb pekoMeHaAyeMbIX Y4eOHbIX U31aHUii, UHTepHET-pecypcoB, 10NOTHUTETbHOI
JIUTEPaTyphbl
OcHOBHBIE TeYaTHbIE HCTOYHHUKHM (2-3 U31aHUsA)
Ne BeixoaHble JaHHbIE TEYATHOI0 U3IaHUSA I'on I'pud
U3IaHHuS
1. OOmast Owonormst: yueObnuk s CIIO / mnoxn  pemakumei 2020 Pexom.
B.M.Konctantunosa. M.: Axkagemus., 2020
2. HNonneBa A.}O. buonorus. Bech MmKOMBHBI Kypc B CXemMax H 2019 Pexowm.
Tabaunax. — M., 2020
3. MawmonTtoB C. I'., 3axapos B. b., Ko3nosa T. A. buosnorus: yueOHuK 2021 Pexom.
JUIS CTY. YUpexJaeHui BbIcII. 0Opa3oBaHus (OakanaBpuar). — M.,
2021
JlonotHUTe/IbHBIE eYATHbIE HCTOYHUKH
Ne BbixoaHble JaHHbIE IEYaTHOI0 U3IaHUSA I'on I'pud
U3IaHus
1 Hukurtnnckas T.B. buosiorus: kapMaHHBbIi ciipaBouHuk. — M., 2021. 2021 Pexom.
2 Cusornazos B. U., Aradonosa 1. b., 3axaposa E. T. buonorus. 2020
O6mas 6uonorus: 6a3oBbIil ypoBenb, 10—11 kmacc. — M., 2020.
3 Cyxopyxkosa JI. H., Kyumenko B. C., IBanosa T. B. buonorus 2020

(6a3oBbIit ypoBenb). 10—11 kmacc. — M., 2020
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Ilepeyenb UHTEpHET-pEcypcoB

1.

www.sbio.info (Bcsi Ouomorus. CoBpemeHHass OWONOTHs, CTaThbW, HOBOCTH, OMOIMOTEKA).
www.window.edu.ru (Eaunoe okHO JocTyma K oOpa3oBaTelbHBIM pecypcam HMHTepHeTa 1o
Ouosorum).

www.5ballov.ru/test (Tect a1 aOUTYpHEHTOB 10 BCEMY IIKOJIBHOMY KypCy OHOJIOTHH).
www.vspu.ac.ru/deold/bio/bio.htm (TernekoMMyHUKAalIMOHHBIE BUKTOPUHBI 1O OWMOIOTHH —
9KOJIOTUH Ha cepBepe BOpOHEKCKOTO YHUBEPCUTETA).

www.biology.ru (buonorus B OTkpbiToM Kosutemke. CallT CONEPIKUT AIEKTPOHHBIA yUeOHHK
o 6uonoruu, On-line TecTsr).

www.informika.ru  (OneKTpOHHBIH y4eOHMK, OOJBIION CIHUCOK HMHTEPHET-PECYPCOB).
www.nrc.edu.ru (buomornyeckass kaptuHa Mupa. Pasznmen KOMIBIOTEPHOTO y4eOHHKa,
pa3paboTaHHOro B MOCKOBCKOM I'OCY/1apCTBEHHOM OTKPBITOM YHUBEPCUTETE).
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4. KOHTPOJIb 1 OEHKA
PE3YJBbBTATOB OCBOEHUA YYEBHOU JUCIHUIIJIMHbI

4.1 baHKk cpeACTB, AJIS1 OLEHKH Pe3yJbTATOB 00y4eHUs

KOHTpOJ'IB N OILCHKa Ppe3yJIbTaTOB OCBOCHUA yqe6H0171 JUCHUIINIMHBI OCYHICCTBIIACTCA
IpernojiaBaTesieM B TPOLECCe TPOBEACHHUS MPAKTUYECKUX 3aHATUH M J1abOpaToOpHBIX padoT,
TECTUPOBAHHUA, a TaKXCE BBIIIOJIHCHUSA 06y‘IaIOH_[I/IMI/IC${ HHIUBHUAYAJIbHBIX SaﬂaHHﬁ, IIPOCKTOB,

HUCCJIETOBAHUM.

O1eHOUHBIE CPEJICTBA COCTABJIAIOTCS IIPENOABATENIEM CaMOCTOATENBHO IPU €XKEroJHOM
oOHoBNeHNH OaHKa cpeAcTB. Kolm4yecTBO BApHAHTOB 3aBUCUT OT YMCIIa 00YYarOIIUXCS.

Ne Pe3yabTarnl 00yyeHus OcHOBHBIE nokasareju | PopMbl M MeETOIBI
OIIeHKH pe3yJbTaTa KOHTPOJIA M OLEHKH
pe3yJbTaToB
o0yueHust
JINYHOCTHBIE Pe3yJIbTAThI

JI1. | ycroituuBsbIi UHTEpPEC K | 3HaTh OCHOBHBIC TMONOKEHUs | TeKyIuii KOHTPOJIb,
HUCTOPpUKU U JOCTUIKCHUAM B OMOJIOTMYECKUX TeOpI/IfIPI I[H(b(b@p@HHHpOBﬂHHBIﬁ
00JacTH €CTECTBEHHBIX HayK, | 3AKOHOMEPHOCTEH:  KJIETOYHOMH 3auer,
4YBCTBO rOpA0CTH 3a | TEOpHH, HBOJTIOIIMOHHOTO MpaxTaaeckee paboTs
poccuiickue €CTECTBEHHBIC | yUCHHUS, yueHus
HayKU; B.M.Bepnaackoro o Ouocdepe,

3aKOHBI

I"'MeHnnensa, 3aKkOHOMEpPHOCTEMN
W3MCHUUBOCTH U
HACJIEICTBEHHOCTH;

JI2. | roroBHOCTh K HpoAonKeHUIO | Mcronb3oBaTh mpuoOpeTeHHbIe | TeKyluii KOHTPOIb,
O6pa30BaHI/I$I, IOBBIIICHUIO | BHAHUA U YMCHUSA I[H(b(bepeHHHpOBaHHBIﬁ
KBaM(UKAIMK B HM30paHHON | B MPAKTUUYECKOU NEATEIBHOCTH U 3auer,
npodeccroHanbHOI MTOBCEITHEBHOMN TpaxTudeckue paGoTs
JeSITeIbHOCTH C | )KM3HU: JUIsl COOMIONEHUS Mep
WCIIOJIb30BAHUEM  3HAHWWA B | MPOPUITAKTHKA
00JacTH €CTECTBEHHBIX HAyK; | OTpaBICHUM, BUPYCHBIX u

JpyTrux 3a0oJeBaHui,

CTPECCOB, BpEIHBIX TMPUBBIYEK
(xypeHus, AIKOTOJIU3Ma,
HapKOMaHHH); MPaBHII
MTOBE/ICHUS B

IIPUPOJIHOM Cpelie.

JI3. | oObekTuBHOE OCO3HaHUue | YMETh UCIO0JIb30BaTh | TeKyImuii KOHTPOIb,
3HAQYMMOCTH KOMIICTEHUMH B | TEXHOJOTMYECKUE JHOCTHKEHHUS B | JIndpepeHInpOBaHHBIH
00JTaCTH eCTECTBEHHBIX HayK | 00JacTu Oonosoruu US| 3aer,

JUIS 4eloBeKa U OOIIEeCTBa, | MOBBIIMICHUS COOCTBEHHOTO TpaxTaaccKee paboTs:
yMeHHUe MCIIOJIb30BaTh | MHTEJUIEKTYAIbHOTO Pa3BUTHS B

TEXHOJOTHYECKHE AOCTHKCHHUS | BBIOpaHHON TMpodeccHoHaTbHON

B oOnactu (QU3HNKH, XUMUH, | IEATEITHHOCTH;

OMOJOTHHM ISl TIOBBIIICHUS

coOCTBEHHOTO

WHTEJUIEKTYalIbHOTO  Pa3BUTHUS

B BBIOpaHHOM

npodeccnoHanbHOM

NeSITeTbHOCTH;
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JI4. | ymerne  mpoaHaNIM3UPOBATH | 0OOCHOBAHO u Hay4yHO | Tekymuii KOHTPOJIb,
TEXHOT'€HHBIE MOCJIEACTBUS Ul | AaHAJIM3UPOBATH TEXHOT'€HHBIE JudbdepeHnnpoBaHHbIiT
OKpY’KaloIel cpepl, OBITOBOH | TMOCIENCTBHUS JIJIsI OKPY>KAIOIICH 3auer,

u IIPOU3BOJICTBEHHOMN | Cpelibl, . OBITOBOMA MpaxTaacckee paboTs
NEeSATEIbHOCTH YEJIOBEKA; Y IPOU3BOJCTBEHHON
JESITEJIbBHOCTH YEJIOBEKA,

JI5. | roToBHOCTH  caMOCTOATENbHO | OCYIIECTBIATh Tekyiuii KOHTPOJIb,
JOOBIBaTh HOBBIE IS CEOsl | CAaMOCTOSITEIIbHBIN IOUCK | JTuddepeHIpoBaHHBIH
€CTECTBEHHOHAYYHbIC 3HAHUS ¢ | OMoornyeckoil MHGOpMaUu C 3auer,
HCIOJIb30BAHUEM JUISI  3TOTO | MCIIOJIb30BAaHUEM Ppa3IUYHbIX TpaxTagccKEe paboTs
JOCTYITHBIX HMCTOYHHUKOB | HICTOYHUKOB
uH(pOpMAIINH;

JI6. | ymenue  ympaBisATh  CBOEH | YMEHHE cO37aBaTh COOCTBEHHBIC | TeKyIIuii KOHTPOJIb,
MMO3HABATEILHOM TBOPYECKUE PabOTHI PA3IUYHBIX | JlidepeHIUpOBAHHBIN
NEeATEIbHOCTBIO,  IPOBOJUTH | BUJIOB. 3auer,

CaMOOIIEHKY YPOBHS | - yMEHHME OLEHUBaTh CBOIO ITpaxTuecKue paGoTs
COOCTBEHHOTO COOCTBEHHYIO NEeSATEIbHOCTD,
MHTEJUIEKTYaJIbHOTO Pa3BUTHS; | AaHAJTU3UPOBATh u JieNnath

MIPaBUJIbHBIE BBIBOIbI

JI7. | ymenue BbICTpauBath | IMeeT HaBblku  paboTel B | Tekyuiuit KOHTPOJIb,
KOHCTPYKTUBHBIE KOMaH/Ie, pH | TuddepeHnnpoBaHHbIit
B3aMOOTHOUIEHHS] B KOMaHJE | pelleHUun o0mmx 3auer,

[0 pEeHIeHHI0 OOIIMX 3a7ad B | MCCIEI0BATEIbCKUX MpaxTaaeckee paboTs

00JIaCTH €CTEeCTBO3HAHMS IIPOEKTOB B obnactu
€CTECTBO3HAHUS
,JIEMOHCTPUPYET
KOMMYHUKATHUBHBIE
CIIOCOOHOCTH; - YMEET BECTH
JMAJOT, YYUTBHIBAET MO3ULHUIO
TPYTUX Y4aCTHUKOB
NESTENIBHOCTH; - yMeeT
pa3pemuThb KOH(JIMKTHYIO
CUTYaLMIO

MeranpeameTHble

pe3yJIbTaThl

M 1. | oBiagenue YMEHUAMHU U | mIpuoOpeTeHHble  3HaHUS U | Tekyuui KOHTPOJIb,
HaBbIKAMHM PA3JIUYHBIX BUJOB | YMEHHUS UCIIOIb3YET JuddepeHnupoBaHHbIit
MO3HABATEILHON AEATENLHOCTH | B NPAKTHYECKON AEATENLHOCTH U | 5aqer,

JUIL U3Yy4EHUS] PAa3HBIX CTOPOH | MOBCEAHEBHOMU TpaTadeckue paGoTs:
OKpPY’KAIOILIEr0 E€CTECTBEHHOI'O | KU3HU: JJIs COOJIIOJIEHUS Mep
MHUpA; npoUIaKTUKH

OTpAaBJICHUH, BUPYCHBIX u

JpyTUX 3a00J€BaHUH,

CTPECCOB, BPEIHBIX MPUBBIUYEK

(xypeHus,

AIKOTOJIU3Ma, HapKOMAaHUH);

MpaBUJI TOBEACHUS B

IIPUPOJTHOM CpeJie.

M2 | .npuMeHeHue ocHOBHBIX | CriocoOeH JienaTh BbIBOABI Ha | Tekymuii KOHTPOJIb,
METOI0B II03HaHHUA | OCHOBE Ha6J'IIO}IeHI/I5[ U HAYYHOI'O I[H(b(bepeHquOBaHHBIﬁ
(HabmoaeHus, HAy4YHOTO | 3KCIIEpUMEHTA 3auer,

AKCIIEPUMEHTA) JUIsl U3y4eHUs
pa3IMYHBIX CTOpPOH

[TpakTrueckue paboOThI
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€CTECTBCHHOHAYYHOH KapTHHBI
MHpa, ¢ KOTOPHIMH BO3HUKAET
HEOOXOIMMOCTh CTaJIKHBAThCS
B podeccnoHaIbHOM cdepe;

M 3.

YMCHHUEC ONpCACIATh LEIU U
3aga4u ACATCIIBHOCTH,
BBI6I/IpaTB cpeactBa g HUX
AOCTHUIKCHUS HA IMPAKTUKE

Omnpenenser uend ¢ 3a7a4d
JIeITEIIbHOCTH, BEIOHMpaeT
CpencTBa JUIsl UX JTOCTHIKCHUS Ha
MPaKTHUKE;

Tekyiuii KOHTPOJIb,
HuddepennmpoBanHbIi
3ayer,

[TpakTueckue pabOTHI

M 4.

yMeHHue MCIOJIb30BATh
pasnuyHble MCTOYHUKU IS
MOJTyYCHHUS
€CTECTBEHHOHAY4YHOU
uHbOpMAllUM U OLICHUBATh €€
JOCTOBEPHOCTD s
JTOCTIDKEHHUSI  MTOCTaBJICHHBIX
IeaeH 1 3a1auy;

Hcnonssyer pasyInuHbIE
UCTOYHUKHA  JJIA  TOIY4YCHMS
€CTECTBEHHOHAY4YHOU
uHbopMallUd U OLECHHUBAET €€
AOCTOBCPHOCTL IJIA HOCTHUIKCHUA
IIOCTABJICHHBIX 1I€JIEH U 3a/1a4;

Texyui KOHTPOJIb,
JuddepeHumrpoBanHbIN
3ayer,

[TpakTrueckue paboThI

M.

OBJIAQZICHHUC YMEHHSIMHU u
HaBbIKAMHM Pa3JIMYHbIX BHJIOB
MMO3HaBaTEIbHON JIEATESIIHHOCTH
JUISL U3YYEHUsl Pa3HbIX CTOPOH
OKpY>KalOIlIEr0 €CTECTBEHHOTO
MHUPA;

Ywmeer HAaXOJUTh
UHPOpPMAIIMIO M3 Pa3IUYHBIX
WUCTOYHUKOB 33 ONTHUMAaJbHOE
BpeMsi;

BIIaJICET preMaMu
nH(pOPMaITMOHHOM

nepepadOTKU TEKCTA.

IIpeameTHbIC
pe3yJbTaThl

IT1.

c(hOpMUPOBAHHOCTh
MPEJICTABICHUNA O UEIOCTHOMN
COBPEMEHHOM
€CTECTBEHHOHAY4YHOU KapTUHE
MHUpa, TPHUPOAE KaK €IUHOU
IICJIOCTHOM CHCTEME,
B3aUMOCBSI3U YEJI0BEKa,
MIPUPOJIBI u o0miecTsa,
MIPOCTPAHCTBEHHO-BPEMEHHBIX
Macmrabax BcenenHoi;

3HaeT OCHOBHBIE IOJIOKEHUS
OMOJIOrMYECKUX TEOPUM U
3aKOHOMEPHOCTEH:  KJIETOYHOM
TEOpPHH, HBOJIFOLIMOHHOTO
YUEHUS, 3aKOHBI

I"'MeHnnensa, 3akOHOMEpPHOCTEMN
U3MEHUYUBOCTH U
HACJEACTBEHHOCTH;  KJIETOYHOE
CTPOCHHME JKUBBIX OpPraHU3MOB,
pons  JIHK xak  Hocurens
Haclle/ICTBEHHOH  MH(popMaIuu,
SBOJIOLHIO  KMBOM  NPUPOJHL,
IIPEBPALLICHUS JHEPTUu U
BEPOSITHOCTHBIN Xapaxrep
MPOLIECCOB B JKMBOM U HEXKHUBOU
pupoJe, B3aUMOCBS3b
KOMIIOHEHTOB 3KOCHUCTEMBI,
BIIMSIHUE JIEATEIIBHOCTH YEJIOBEKa
Ha DKOCUCTEMBI;

Texymuii KOHTPOJIb,
JuddepeHnmpoBaHHBIN
3ayer,

[TpakTrueckue paboOThI

I12.

BIaJCHHUC 3HAHUSIMU 0
HamOoJee BaXXHBIX OTKPBITUSAX
A JOCTIDKEHHAX B 00JacTu
€CTECTBO3HAHUS, MOBIHIBIINX
Ha HBOJIOLMIO TPEACTABICHHI
0 TmpupoAe, Ha pa3BUTHE
TEXHUKU M TEXHOJIOTHIL;

3HaeT BKJIaJ BRIIAIOIINXCS

(B TOM YHCJIE OTCYECTBCHHBIX )
YYCHBIX B Pa3BUTHE
OMOJOTUYEeCKON HAYKH,

BJIAJETH OMOJIOTUYECKON
TEPMHUHOJIOTUEH U CUMBOJIMUKOM.

Texkynmit KOHTPOJIb,
JuddepeHurpoBaHHbIN
3auer

[TpakTHueckue padboThI

IT3.

c(hOpMUPOBAHHOCTh  YMEHHUS

VYMeer 00bICHATH

Texkynui KOHTPOJIb,
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MPUMEHSITh
€CTeCTBEHHOHAYYHbIC 3HAHUS
T OOBSICHEHHSI OKPYKAIOIIHX
SIBJICHU, COXpaHEHUs
3II0POBBSI, oOecrieyeHust
0e30macHOCTH
KHU3HENIEATCIBHOCTH,
OCpeXKHOTO  OTHOIICHUSA K
pUpoe, panroHaIbHOTO

MIPUPOJIOTIONB30BAHMS, & TAKIKE
BBITIOJTHEHUS POJIU TPAMOTHOTO
oTpeOuTeIIs;

OTPULIATENIBHOE BIIMSIHHUE
AJIKOTOJIA,

HUKOTHHA, HAPKOTHYECKUX
BEIIECTB HA

SMOpHOHANIEHOE U
OCTAMOPHOHAIEHOE PAa3BUTHE
YeJIOBEKA; BIMSIHUE
9KOJIOTUYECKUX (PAKTOPOB HA
KHUBBIC OPTaHU3MBI, BIUSHUE
MYTareHoB Ha

pacTeHusi, ’)KUBOTHBIX H
YeJI0BEKA; B3aUMOCBSI3U U
B3aUMOJICYICTBUE OPraHU3MOB U
OKpYy>Karoleu

Cpeabl; HApYUICHUs B Pa3BUTUHU
OpPraHU3MOB, MyTallMH U UX
3Ha4YCHUE B

HuddepennmpoBanHbIit
3ayer,
[TpakTrueckue paboThI

BO3HUKHOBEHUU
HACJIEICTBEHHBIX 3a00JICBaHU;

IT4. | chopMupoBaHHOCTD YmMmeer O0OBSACHATH poub | Texymmii KOHTPOIIB,
IPEJCTaBICHUH O Hay4dHOM | Ouosioruu B GopMUpOBaHUU JuddepenunrpoBanHbIi
METOZE IO3HaHUSA IPUPOABI U | HAYYHOIO MHUPOBO33pPEHUS; | 3a4er,

CpEeICTBax U3y4YeHMs | BKJIAJ OMOJIOTHYECKUX [TpakTyeckue paboThl
Merammpa, MakpoMupa U | TEOpHM B ¢dopmupoBanue

MUKpPOMUPA; BJIAJICHUE | COBPEMEHHOU

IIpUEMaMHU €CTECTBECHHO-HAYYHONH KapTHHBI

€CTECTBEHHOHAYYHBIX MHpA; EJUHCTBO

HaOJI0IeHUH, OIIBITOB, | )KUBOM W HEXHUBOW INPUPOIBI,

HCCIEAOBAHUM U OLICHKHU | POACTBO JKUBBIX

JOCTOBEPHOCTH  IIOJIYYEHHBIX | OPraHU3MOB;

PE3YJIBTATOB;

II5. | Bnanenue MOHATUHHBIM | [lenaer BBIBO/JIBI, ctpout | Tekymuii KOHTPOIIb,
anmnapaToM €CTECTBEHHBIX | YMO3aKJIO4eHus, yyacTBoBaTh B | AuddepenunpoBanublit
HayK, MO3BOJIAIOIIMM | JUCKYCCHAX IIO €CTECTBEHHO- | 3a4eT,

[I03HABaThb MUP, y4aCTBOBATh B | HAYYHBIM BOIIpOCAM [TpakTuyeckue paboThI
JUCKYCCHUAX o

€CTECTBEHHOHAYYHbIM

BOIIpOCaM, HCIIOJIb30BATh

pa3InyHbIC UCTOYHUKHU

nHpOpMaUU I TOATOTOBKHU

COOCTBEHHBIX paoor,
KPUTHYECKH  OTHOCHTBCS K
COOOIIEHUAM CMU,
cozIepIKaIM Hay4HYIO
uH(popMalLnIo;
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4.2 TIlpumepHblii IepevyeHb BONPOCOB M 3aIaHUI /1 IPOBeIeHus
HUTOrOBOI0 KOHTPOJISA Y4e€OHBIX JOCTHKEHHN 00y4aroMXCH
NPH peaiu3alun CpeaHero oomero odpasoBaHus

[Tonsitue xu3Hb. OCHOBHBIEC TPU3HAKU KUBOTO. [loHATHE «OpraHu3mM».
Pa3nooOpa3ue KUBBIX OPraHU3MOB

OcHOBHBIE IPU3HAKHU KUBOTO.

3HaveHue O0CIKOB, KUPOB, YIJICBOIOB IS KU3HHU YETIOBEKA.

Kietka - equHuIa CTPOCHUS U KU3HEACSITEIILHOCTA OpraHu3ma.
Heopranunueckuii coctaB KJIETKH.

Oprannyeckuil COCTaB KJIETKHU.

DHEpPreTUYeCKuii 0OMEH KJIETKH.

ILmacTuuecknii 0OMEH KIICTKH.

0. ITpoxaprOThI U SYKAPHUOTHI

11. Jlenenue xiuetku. Murtos, Meiios

12. 3akonsl I'. MeHens1, MOHOTHOPUTHOE CKPEIIMBAHNE

13. 3akonsl I'. Mennens, TMruOpuIHOE CKpEIUBaHUE.

14. UunuBuayanbHOE pa3BUTHE KUBBIX OpraHu3MoB. OHTOTEHE3.

15. HacniencTBeHHOCTD U U3MEHYMBOCTH KaK CBOMCTBA KMBBIX OPTaHU3MOB.
16. JIHK — HOcuTe b HACIeICTBEHHOW HH(pOPMAIINH, CTPOCHHUE, CBOMCTBA.
17. PemeHne reHeTHYECKUX 3a71a4.

Boo~NooOR~WNE
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RBOoOo~NO~WNE

13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.

0.
1.
12.

5.IlpuMepHasi TeMaTHKA
HHIMBHIYAJIbHBIX NIPOEKTOB

Fa3I/IpOBaHHaﬂ BOJa BPE€a UJIH I10JIb3a
BausHue nBeTa Ha HAaCTPOCHHUEC YCIOBCKA

JluHamuka yMCTBEHHOM paboTOCTIOCOOHOCTH B T€YEHHUH JTHS Y CTYJEHTOB MEPBBIX KypCOB
HcTopust pa3BUTHS OMOJIOTUN U METOIBI UCCIICIOBAHMS B OMOJIOTHH.

HCTOpI/IH Pa3BUTHA TCHETUKU U €€ METO/AbL

Kak HayuuTbcs XUTh B COIVIACUU C IPUPOAOH? (OMOPUTMBI YEIIOBEKA).

Kode - Bpen wim nonn3a?

MOHUTOPHHT COCTOSIHUS CEPACUHO-COCYTUCTON CUCTEMBI IIKOJIBHUKOB Kjlacca

HacnencrBenusie 001e3HN.

Cos — 0CHOBa 3/I0pPOBOT0 MUTAHUS UM HEMONPABUMBINA BpEJI 1JIsi OpraHu3ma’?

Cos - Bpea wiu noJib3a’?

XapakTepucTUKa COCTaBa M CBOMCTB BOJBI Kak (hakTop, OMpenemsionuil ee MPUTroAHOCTh IS

BOJAOIIOJIB30BaHUA

Hcropruyeckue U MpaBOBBIE ACHEKTH MPOPHIAKTUKYA HAPKOMAHUU
Hapkxomanus B COBpeMEHHOM MHpe MU(BI U PEalbHOCTb

Hapkomanus u penurus
WHTEpHET U pacpOCTpaHEHNE HAPKOTUKOB

30X kak cpencTBo MpoGHIaKTUKK CPEIU TTOIPOCTKOB U MOJIOJICKH

Apowmart 310pOBbs
Apomatepanus B )KU3HH IKOJIbHUKOB.
Apomartepanus Ha 10My

buonornyecku akTUBHEBIE BelllecTBA. BUTaMUHEIL.

buonornyecku akTUBHEIC I[O68.BKI/I.

buonoruyeckoe 3HaueHHUE KHUPOPACTBOPHUMBIX BUTAMHUHOB.

buosnorudeckoe opyxue u OUOTEPPOPU3M.

buoxumuueckas quarHoCTHUKa nponecca YToMJICHU.

bim3Henpl — 4yn0 )KU3HU
bmusaensr. [Toxoxu win Het?
Bererapuanctso: "3a" u "npotus".
Bo3HukHOBEHUE )XKU3HU Ha 3eMIIe

Bo3HMKHOBEHME 1 Pa3BUTHE YCIOBHBIX PEQIIEKCOB.
EcrecTBeHHO-HayuHOE 000CHOBaHNE HEKOTOPBIX HAPOAHBIX IPUMET.

Kusast u MEpTBas Boga — MU} WM PEaTbHOCTD.

Kusnie «IyaJoBHIIA» - MHOF006paSI/Ie FJ'IY6OI(OBOI[HBIX JKUBBIX OPTraHU3MOB.
3aBHCHMOCTb UHTCHCUBHOCTH (1)0TOCI/IHT€3a OT BHCHIHUX YCJ'IOBI/II\/JI.
3aBHCHMOCTD CI)OTOHepI/IOI[I/I‘leCKI/IX peaKHI/Iﬁ OT BO3JICHCTBUS CBETA HA OpraHnu3m paCTeHHﬁ.

3HaueHue OJIM3KOPOJCTBEHHOTO CKPEIMBaHUS.

3eneHoe MOKPBIBAIO 3eMJIN

N3yuenune BIusSHUS MY3bIKQIBHBIX 3BYKOB Ha Y€JIOBEKA U KUBOTHBIX.

N3yuenue Hacien0BaHMs MIPU3HAKOB JIEBOPYKOCTH B CEMBE.

W3ydeHne HaciieJ0OBaHMs PU3HAKOB 110 POIOCIOBHOM.

W3ydeHnue mpoOiieMbl cTpaxa MIKOJIBHUKOB Mepe]l MyOIMYHBIMU BBICTYTIIICHUSMHU.

UccnenoBanue nHANBUYaTbHBIX OMOPUTMOB.

HccenenoBanue BIMAHUA IIyMa U MY3bIKU Ha IIaMATb U BHUMAHUE YEII0BEKA.
HccenenoBanue )KeCTKOCTH BOJIBI PA3JIMYHBIX IPUPOIHBIX HICTOYHUKOB paliOHa.

KpacHast kHura — CUrHaju TpeBOIH.
JlecHoit kanenaapb
O HEKOTOPBIX CII0CO0aX BEDKUTH B IPUPOJIE.
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