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1. OBIIAA XAPAKTEPUCTHKA PABOYEN ITPOI'PAMMBbI
OBLHIEOBPA3OBATEJIbBHOU JUCHHUIIJIUHBI ««O/1.13 buonorus»»

1.1. MecTO IMCHUILIHHBI B CTPYKTYpe OCHOBHOI 00pa30oBaTe/IbHOI POrpaMMBbl

Pabouast mporpamma yuebnoi mucrurummabl ««OJ1.13 Buomorus»» cootBeTcTByeT DenepalibHOMY
roCcyJapCTBEHHOMY 00pa3oBaTeIbHOMY CTaHAAPTY cpeaHero (MOJHOro) oobiiero oOpa3oBaHus,
yTBEpKIAECHHOMY IpukazoM MunoOpHayku Poccum ot 17 mas 2012 r. Ne 413 (pen. ot 11.12.2020)
«O06 yrBepkIeHHH (heAepaTbHOTO TOCYAAapCTBEHHOTO 00pa30oBaTEIbHOTO CTaHAApTa CpPEIHEro
(monHOTO) OOIIEro obpazoBanus» (3aperucrpupoano B Muntocte Poccun 07.06.2012 N 24480)).
[Iporpamma o6meoOpazoBaTenbHON yueOHOU mucturubbl ««OJ1.13 buonorus»»» mpenHasHayeHa
JUIS ~ U3Y4EeHUsS B  TPOPECCHOHAIBHBIX  0Opa30BATEIBHBIX  OpPraHU3AIUAX, PeaTH3YIOIUX
00pa3oBaTeNbHYI0 MPOTPaMMy CPETHEro OOIIero oOpa3oBaHMsl B IMpeENeNax OCBOCHHS IMPOTPaMMBI
MoaroToBKH crienuanuctoB cpeanero 3BeHa (IIIICC3) na 6a3e ocHOBHOTO 001Iero 0Opa3oBaHus MpU
MOJITOTOBKE CIEIMAIICTOB CPETHETO 3BEHA.
[Iporpamma pa3zpaborana Ha ocHoBe TpeboBanuii @OI'OC cpemnero oOiiero o00pa3oBaHUs,
MPEIBABISEMBIX K CTPYKTYpE, COJICPKAHUIO W pPe3ylIbTaTaM OCBOCHHS YY4eOHOU JIUCITUTUTHHBI
««O/M.13 buonorus»», [lpumepHoil mporpammsl o6mieoOpa3zoBarenbHOM aucuUIIUHbl ««OJ1.13
buonorus» s mpodecCHOHANBHBIX  00pa30BaTENbHBIX  OpPraHU3aIWid, PEKOMEHJIOBAaHHBIX
denepallbHBIM TOCYAAPCTBEHHBIM aBTOHOMHBIM ydpexacHueM «DenepabHblii HHCTUTYT Pa3BUTHS
oopazoBanus» (OI'AY «DUPO») (Ilpotokon Ne 3 ot 21 wuroms 2015 r.), © B COOTBETCTBUHU C
PekoMeHaImsaMu 110 OpraHu3aliy MOJIydeHUs CPEeTHEro 00IIero 00pa3oBaHus B MpejieiaX OCBOCHHUS
00pa3zoBaTeNbHBIX TPOTPAMM CpenHero mpodeccuoHaabHOTO o0Opa3oBaHHWs Ha 0a3e OCHOBHOTO
oOmiero obpa3zoBaHusi ¢ ydyeToM TpeOoBaHUM (eepanbHBIX TOCYIapCTBEHHBIX 00pa3oBaTeNIbHbIX
CTaHIAPTOB M TMOJy4aeMOW Mpodeccud WIW CHEIHATBbHOCTH CPEIHEro Mpo(hecCHOHATLHOTO
obOpazoBanusi (MucbMo JlemapTaMeHTa rocyJapCTBEHHOW MOJUTHKA B cepe MOATOTOBKH pabOumx
kaapoB u JIIIO Muno6puayku Poccuu ot 17.03.2015 Ne 06-259).
[Iporpamma yueGHO# mucummumnbl ««OJ[.13 Buosorus»» sBAseTCS OCHOBOW Isl pa3paboOTKH
pabouux mporpamMm, B KOTOPBIX IPodeccHoHabHbIE 00pa30oBaTeIbHbIC OPraHU3aIuH, PEATU3YIONTHE
00pa3oBaTeNbHYIO TPOTPaMMY CpeiHero ooriero oopazopanus B npezaenax ocoenus [IIICC3 Ha 6aze
OCHOBHOTO 00111eT0 00pa30BaHusl, yTOUHSIOT COJIep)KaHre ydeOHOTro MaTepuraa, ocjae10BaTeIbHOCTb
€ro M3y4deHHs, pachpeqelieHne Y4eOHBIX YacoB, BHJbl CaMOCTOSITENIbHBIX pPAa0OT, TEMAaTUKY
TBOpUECKUX 3alaHuil (pedepaToB, NOKIAIOB, HHAWBHUIYaTbHBIX IMPOEKTOB W T. II.), yYUTHIBAS
crnenuguKy MporpaMM MOJITOTOBKM KBaTHU(HUIIMPOBAHHBIX pabOYMX, CIYKAIlUX W CHEIHAIUCTOB
CpeIHero 3BeHa, 0CBauBaeMoi MpodeCcCHy WU CTIeUATbHOCTH.
[IporpaMma  MoOXET  HMCHOJB30BAThCS  JIPYTMMH  MpOo(ecCHOHANbHBIMU  00pa30BaTeNIbHBIMU
OpraHMu3alUsIMH, pealn3yoUMMU 00pa30BaTelbHYI0 MPOrpaMMy CpeaHero ooiiero odpazoBaHUs B
npeaenax ocoeHus [IIICC3 Ha 6a3e 0CHOBHOTO 00111€T0 00Opa30BaHMS.

1.2 MecTro y4eOHOIl  AMCHUIUVIMHBI B  CTPYKType  OCHOBHOM

npo¢eccuoHAIbHOMH 00pa30BaTe/IbHOM MPOTrPaAMMbI

PaGouas mporpamma peanmusyetrcsi B mpenenax ocBoenusi OITOIT CIIO na 6a3e OCHOBHOTO
obuiero obpazoBanus ¢ nosydeHuem cpensero obmero oopazosanus (ITIICC3/IIIKPC) u uzyqaercs
B 00111€00pa30BaTEILHOM ITUKJIE.

Hannas yuebnas aucuuriauHa BxoauT B coctaB BA3OBbBIX (ITPO®WJIbHBIX) nucrumnmvn
obmeooOpazopatenbpHoro mukna [TTCC3/TITIKPC.

1.3. Heau u 3aga4u y4eOHO#N AUCUUIUIMHBI — TPeOOBaHUSA K pe3yjbTaTaM
OCBOEHMSA Y4eOHOMH TMCIUIINHBI:

PaGouass mporpamma y4eOHOUW AMCHUIIIMHBI OPUEHTHUPOBAHA HA JIOCTHKEHHE CIIETYIOLIUX
neneu:

1_ OCBOCHHE 3HAHHH O COBpCMCHHOﬁ CCTGCTBGHHOH&y‘IHOfI KapTUuHC MHpa H MCETOJAaX
CCTCCTBCHHBIX HAYK; 3HAKOMCTBO C HanOoJiee Ba)KHBIMH nacsaIsMmM MW JOCTHXXKCHHAMU
CCTCCTBO3HAHM, OKA3aBIIMMHU OIIPCACAIOICC BJIMAHHC Ha PAa3BUTHC TCXHUKH M
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TEXHOJIOT Ui,

OBJIAZICHUE YMEHHMSAMU TPUMEHATh IMOJYYECHHBIE 3HAHUSA Ui OOBSCHEHUS SBICHUU
OKPYXKAIOIEro MHPA, BOCTIPUATHS HH(POPMAIIMH €CTECTBEHHOHAYYHOTO U MPO(EeCCHOHAIBHO
3HAaYMMOTO COJICPXKAHMsI, PA3BUTHE HHTEUICKTYAJIbHBIX, TBOPUYECKUX CIIOCOOHOCTEH U
KPUTHYECKOTO MBILIUIEHHS B XOJ€ MPOBEACHUS NPOCTEMIIMX HCCIECJOBAHUN, aHaIu3a
SIBJICHHH, BOCTIPUATHUS M HHTEPIPETAIMN €CTECTBEHHOHAYYHOH MH(OPMAIIHH;

BOCIIUTAHHUE YOCKIEHHOCTH B BO3MOYKHOCTHU MMO3HAHMS 3aKOHHOW MPUPOJIBI U UCTIIOJIb30BaHUS
JOCTHKEHUM E€CTECTBEHHBIX HAyK JUIsI PAa3BUTUS LMBUJIM3AlMA W TOBBIIICHHUS KAadecTBa
JKU3HH;

MPUMEHEHHE EeCTeCTBEHHOHAYYHBIX 3HAaHMA B MNPOPECCHOHATBHON JAEATENILHOCTH H
MOBCETHEBHOM KU3HU Ui oOecrieueHus: 0€30MacHOCTH JKU3HEACATEIBHOCTH; TPAMOTHOTO
VCIIOJIb30BAHNS COBPEMEHHBIX TEXHOJIOTHI; OXPaHbl 3J0POBbs, OKPYXKAIOLIEH CPEBI.

OcBoenne coxaepxanmst ydeOHoW muctmummebl «O.13 BHUOJIOTI'US» obecrieunBaeT

AOCTHIKCHUC CTYJCHTAMU CICAYIOIUX PE3YIIBTATOB!:

JAUYHOCMHbBIX.

1 YCTOMYMBBI WHTEPEC K HMCTOPHH W JIOCTHKEHHUSIM B OOJACTH €CTECTBEHHBIX HAYK,
YYBCTBO TOPJOCTHU 32 POCCHICKHE €CTECTBECHHBIC HAYKH;

2 TFOTOBHOCTh K MPOJOJKEHHIO 00pa30BaHUs, MOBBIIICHUIO KBaTU(UKAUN B U30paHHON
npoheCcCHOHANBHOM JAEITEILHOCTH C MCTOJIB30BAaHUEM 3HAHHI B 00JIACTH €CTECTBEHHBIX
HayK;

3 00BEKTUBHOE OCO3HAHNE 3HAYMMOCTH KOMITETCHIIUMMA B 00JaCTH €CTECTBEHHBIX HAYK JIJIS
YeJIoBeKa U O0IIECTBA, YMEHHE MCIIOJIH30BATh TEXHOJOTHUECKUE JOCTIKEHUS B 00J1aCTH
Gbu3uKA, XUMHUHM, OWOJIOTHMHM [UIsl TIOBBIINICHHS COOCTBEHHOTO WHTEIUIEKTYaAIbHOTO
Pa3BUTHSA B BRIOPAaHHOM NMPoheCCHOHATBHOM NEATETLHOCTH;

4 YMEHHME NpPOaHAIM3UPOBATh TEXHOTEHHBIE TOCIEACTBHUS [UIsl OKpPY)KAloOIIeW Cpembl,
OBITOBOM M TPOM3BOJICTBEHHOM NEATEILHOCTH YEJIOBEKA;

5 TOTOBHOCTb CAMOCTOSTEIbHO JOOBIBAaTh HOBBIE JJIsl C€0sl €CTECTBEHHOHAYYHbBIE 3HAHUSI C
WCIIOJIb30BAHUEM IS 9TOTO JOCTYIHBIX HCTOYHUKOB MH(OPMALIUK;

6 yMEHHE YMNpaBIsATh CBOEH MO3HABATEIBHOW IESITEIbHOCTHIO, MPOBOJUTH CAMOOLIEHKY
YPOBHS COOCTBEHHOTO MHTEJIEKTYaJIbHOTO Pa3BUTHS,

7 YMEHHE BBICTPAWBATh KOHCTPYKTHBHBIE B3aMMOOTHOIICHHS] B KOMaHJE IO PEIICHUIO
o0LuX 3a/1a4 B 00JIACTH €CTeCTBO3HAHUS

Memanpedmemnbtx:

1 OBJIaJICHUE YMEHUSMH W HAaBBIKAMH PA3JIMYHBIX BUIOB MO3HABATEJILHOMN JESATENbHOCTH
JUIS U3YYEHHsI PA3HBIX CTOPOH OKPY)KAIOIIET0 €CTECTBEHHOTO MUPA;

2 MIPUMEHEHHE OCHOBHBIX METOJIOB IMO3HAHUS (HAOMIOJCHHS, HAYYHOTO AKCIEPHUMEHTA)
JUI W3YYeHUs PA3IUYHBIX CTOPOH €CTECTBEHHOHAyYHOU KapTHUHBI MHpa, ¢ KOTOPBIMU
BO3HHMKAET HEOOXOIMMOCTh CTAIKMBATHCS B MpodecCHOHAIBHOM cdepe;

3 YMEHHME ONpENENATh LEeNH U 3aJaud JesTeNbHOCTH, BBIOMpaTh CpEACTBA Ui HUX
JOCTHIKEHHSI Ha IIPAKTHKE

4 YMEHHE HCIIOJIb30BaTh PA3UYHbIC UCTOYHHKHU JJIS TOJy4EHUS eCTECTBEHHOHAYyYHOMU
nH(OpPMAILIUK U OIIEHUBATh €€ JOCTOBEPHOCTH Ui AOCTH)KEHMSI TIOCTABIICHHBIX IeNel U
3a/1ay;

npeomemHuulx:

1 c(OpPMUPOBAHHOCTH MPEACTABICHUI O IEIOCTHONH COBPEMEHHOW eCTECTBEHHOHAYYHOM
KapTUHE MHpa, MPUPOJIE KaK €AUHON LEJOCTHOW CHCTEME, B3aMMOCBSA3M YEJIOBEKA,
TIPUPO/IBI ¥ 00IIECTBA, MPOCTPAHCTBEHHO-BpEMEHHBIX MaciTabax BeeneHHoil;

2 BIIQJICHUE 3HAHUSAMHU O Hauboliee BaKHBIX OTKPBITUSAX W JOCTHKEHHUSIX B 00IacTH
€CTECTBO3HAHMSI, TTOBJIMSIBIIMX HA BOJIIOLMIO MPEACTABICHUI O MPUPOJE, HA pa3BUTHE
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TEXHUKU U TEXHOJIOTHI;

C(bOpMI/IpOBaHHOCTB YMCHHA ITPUMCHATH CCTCCTBCHHOHAYYHBIC 3HAHUA JJIA 0OBsICHEHHUS
OKpYXXAIOIIUX  SIBJICHUH, COXpaHEHHS 3JI0pOBbs, oOecrmeyeHus Oe30MacHOCTH
KHU3HEICATCIBHOCTH,  OCPE)KHOrO  OTHOWICHHS K  HPUPOJC,  PALMOHAIBHOTO
MIPUPOJIOTIOJIL30BAHMS, @ TAKXKE BBHITIOJHEHUS POJIM IPAMOTHOTO MOTPEOUTEIS;

c(OPMHUPOBAHHOCTh TMPEJICTABICHU O HAyYHOM METOJIE IMO3HAHUSA MPHPOIBl U
CpPEeICTBaX M3YyYEHHs MeEramupa, MaKpOMHpa W MHKPOMHpA; BIAJCHUE IIpUEMaMU
€CTECTBEHHOHAYUYHbIX HAOJIOJCHU, ONbITOB, UCCIEIOBAaHUN U OLIEHKH JOCTOBEPHOCTH
IIOJTYYEHHBIX PE3YJIbTATOB;

BJIJICHUE NTOHATUIHBIM alnapaToM €CTECTBEHHBIX HAYK, IIO3BOJISIOLIMM IIO3HABaTh MUP,
y4yacTBOBaTh B JHUCKYCCUSIX [0 €CTECTBEHHOHAyYHBIM BOIIPOCaM, HCHOJIb30BaTh
pa3IM4YHbIe UICTOYHUKU UH(POPMAIIUH JUTSI TIOATOTOBKH COOCTBEHHBIX pabOT, KPUTHUECKH
OTHOCHUTHCS K coobduennsiM CMU, conepxaliyM HayqHYI0 HH(OPMAIHUIO;

chOpMUPOBAHHOCTh YMEHUHN MOHUMATh 3HAYMMOCTh €CTECTBEHHOHAYYHOTO 3HAHUS IS
Ka)KJIOTO YeJIOBEKa HE3aBHCUMO OT €ro Mpo(ecCHOHAIbHOMN NeSTENIbHOCTH, pa3inyaTh
(akThl M OIICHKU, CPAaBHMBATH OIIEHOYHBIE BBIBOJbI, BUICTh HUX CBSI3b C KPUTEPHUSIMU
OLIEHOK M CBSI3b KPUTEPHUEB C OMPEIACIEHHON CHCTEMOM EHHOCTE!




1.4. PexoMeHayeMoe KOJMYECTBO YaCOB HA OCBOCHHE padoueil mporpaMMbl
y4eOHOM IUCHUIINHBI:

110 CTIELHUATbHOCTU | 53.02.01 | | My3bikajibHOE 00pa3oBaHue

BCEI'0 4acoB B TOM YHCIIE
MaKCHMaJIbHOM yueOHOW Harpy3Kku o0ydarouierocs 4acoB, B TOM 4YHUCJIE
00s13aTeNILHON ayTMTOPHOH y4eOHOW HArpy3KH 00YyYarOIIErocs 4acoB,

CaMOCTOSITEIBHON padOThl 00YJaOIIETOCs :l 9acoB;

[Ko,mttecmeo uacoe sHocUmcs 6 coomeemcmeuu Cp(160‘£LLM yqeﬁnbzm Nniaanom cneuuaﬂbHocmu]



2. CTPYKTYPA U COJAEP)KAHUE YUEBHOM JUCHUILINHBI
2.1. O0bem yueOHOM JUCHUIIMHBI M BUBI Y4e0HOH padoThl

Ne Bup yyeOHol padoThI O0bem
4acoB
1 MakcumaiibHas yueOHasi Harpyska (Bcero) 72
2 OO6si3aTenpHast ayAUTOpHAs yueOHasi Harpys3ka (Bcero) 72
B TOM YHCIIE:
2.1 | mabopaTopHble U NPaKTUUYECKUE PaOOTHI 34
2.2 | neKuuu 38
3 CamocTosTenbHasi pabota o0ydaronierocs (BCero)
B TOM YHCJI€:
3.1 | MHAMBUAYAJIbHBIN HCCIEIOBATEIBCKII MMPOCKT
W ToroBbIit KOHTPOIJIB B (hopMe 4 cemecTp Hugppepenyup
OB6AHHbIU
3avyem
Utoro Hugppepenyup

06aHHbBIU
3auem




2.2. TeMaTH4eCKHH IIAaH U COAEP/KaHUE IMCUUIIMHBI

O/1.13 buoJaorus

[Haumenosanue oucyunmunoi]

Homep pa3znenoB Copep:xaHue yueOHOro MaTepuasia (0OCHOBHOE U O0bem
U TeM npo¢eccuOHAILHO-OPHEHTHPOBAHHOE); 4acoB
Ja0opaTOpHbIE U MPAKTHYECKHE PAOOTHI;

CaMOCTOfITeIbHAsl padoTa 00y4alIMXCcs; KypcoBas

padoTta (MpoeKT); NPUKJIATHOH MOIYJIb
(ecau npedycmompenvt)

1 2 3
Paznen 1 KneTka-cTpyKTypHasi eTMHMIIA OPraHU3MA 14
Tema 1.1. Coneprkanre yueOHOTO MaTeprasa

buojorua xak
Hayka. Oomast
XapaKkTepucTUKA
JKH3HHU

Jleknun 1

1| CoBpemMeHHBIE OTpacIy OMOJOTUYECKUX 3HAHUM

2| . CBs3b OMOJIOTHH C IPYTUMHU HayKaMH: OMOXUMHS, Onodu3uKa,
OMOHUKa, TeHoreorpadus u ap

3| Poxnb u MecTo Oronoruy B OPMHUPOBAHUU COBPEMEHHON HaydIHOU
KapTUHBI MUpa

4| YpoBHU opraHu3anuu XxuBo Marepun. O0IIas XapaKTepUCTHUKA KU3HH,
CBOMCTBA XKHUBBIX CHCTEM

IIpakTyeckue u
ceMHUHapCKHe
3aHATHSA

CamocTrosTeabHas
padoTa CTy/IeHTOB

Tema 1.2. Conepxanue yaeOHOTO MaTepHraa
CTpykTypHO-
GyHKIHOHAIBHAS
opraHu3zanus
KJIETOK

Jlekuuu 2

1| Knerounas Teopus (T. [lIsann, M. lIneiinen, P. Bupxos).

OCHOBHBIE TT0JIOKCHUS COBpeMeHHOﬁ KJIETOYHOM TCOPHUHU.

2
3| OJTHOKJIETOYHBIE ¥ MHOTOKJICTOYHBIC OPTaHU3MBI
4| Heknetounsie popmbl KkU3HH (BUPYCHI, OaKkTepuohari)

IIpakTH4eckue u Crpoenune npokapuornyeckoit kietku. CtpoeHue 2
CEMHHapCKHe JYKapUOTHYECKOU KIIETKH.
3aHsATHS Bupychble u 6akTepraibHble 3a00J1€BaHUs

CaMocTosITeJIbHAA
padoTa CTyIeHTOB

Temal.3. Cozeprxanue yaeOHOT0 MaTepraia
XuMUYeCKUum
COCTAB KJIETKH

Jleknun 2

1] MHKPO 1 MaKpPOITEMEHTHI

WININ| -




2| MuHepabHBIE BEIIECTBA 2
3| YrneBopl v UX POJIb B KIETKE 2
4| JIunuael 1 MX PONTb B KIETKE
5
IIpakTHyeckne n Crpoenne u ¢pyHKIUM Oenmka 3
CeMHHApPCKHe
3aHATHUS
CamocrosiTennbHAs
padoTa CTYAEHTOB
Tema 1.4. Cozepxanue ydaeOHOT0 MaTeprana
HykJienHoBbIE
KHCJIOTBI M UX
PoOJIb B JKM3HHM
KJIETKH
Jlexknun 1
1} JIHK u ee ponb B KU3HEEATETLHOCTH KICTKU 2
2| PPK u ee poJib B )KU3HEACATSIILHOCTH KIETKH 2
3| AT® u ee poib B )KU3HEACATEITHHOCTH KICTKU 1
IIpakTtuyeckne u | CTtpoeHHE HYKJIEMHOBBIX KUCIIOT
CeMUHApPCKHe
3aHATHS
Temal.5. Oo0men | Comepkanue yueOHOr0 MaTepraa
BeIlleCTB B
KJIETKe
Jleknun
1| ITonsTre MeTabOM3M. ACCUMUJISINS B TUCCUMIIISAIUS — IBE CTOPOHBI 1
MeTaboIHM3Ma.
2| Tunsl oOMeHa BEIIeCTB: aBTOTPOMHBINA U TeTepOTPO(HBIH, a3pOOHBIN 1 2
aHaPPOOHBII.
3| [Tnactuyeckuii oOMeH 2
4| XemocuHTE3 1
5| Cioco0Opl MUTAaHUS PACTUTEIHHBIX M JKHBOTHBIX OPraHU3MOB 2
IIpakTHyeckue u doToCHHTE3. 3
ceMHHApPCKHe
3aHSATHSA
CamocTosiTeJbHas
padoTa CTyIeHTOB
Paznen 2. Pa3mHo:KkeHHe U HHINBUAYAJIbHOE PA3BUTHE OPraHU3MOB
Tema 2.1 Copaep:xanune yueOHOT0 MaTepuaia
Ku3HeHHbIH
MUAKJ KJIETKH.
MuTto3. Meiio3
Jleknun
1| KineTo4HbIif UKL, €ro Mepruoabl 1
2| . MuT03, €ro CTauu M MPOUCXOIAIITUE TPOIIESCCHI. 2
3| bruosiornyeckoe 3HaYeHHe MUTO3a 2
4| TToBenenne xpomocoM B Meiio3e. Kpoccunrosep. buonornueckuii cmbicn 1
Meio3a
IpakTuyeckune u dopMbI 6ECIIOTI0r0 pa3MHOKEHHS OPraHU3MOB 3
ceMHHApPCKHe BereratuBHOE pa3sMHOXEHHUE PACTEHUI
3aHSATHSA
CamocrosiTeqibHAsA
padoTa CTYIeHTOB
Tema 2.2 TlonoBoe | Conep:kaHue y4eOHOT0 MaTepHaJia
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Pa3MHOKeHH e

Jlekun 1 1
1| Croco0bl MoI0BOro Pa3sMHOKEHHS 2
2| Pa3BuTHE NOJOBBIX KIETOK 2
3| IMapreHorenes 1
4| NnauBuayalibHOE Pa3BUTHE OPTaHU3MOB-OHTOICHE3 2

IpakTuyeckne u OmnogoTBOpEeHUE 1 3

CeMHHApPCKHE

3aHITHS

CamocrosiTennbHAs

padoTa CTYAEHTOB

Paznen 3. OCHOBBI Ir'eHeTUKH 10

Tema 3.1 Conep:xkanue y4eOHOro MaTepuaia

Hcropusn

pa3BuTHs

TeHETHKH

Jlexknun 1 1
1| IT'uOpHI0IOrHYECKUt METOT 2
2| MoHOoruOpuaHOe CKpeIMBaHUE 2
3| IpaBwio pacuienieHus 1
4| 3aKoH YHCTOTHI TAMET 2

I[pakTHyeckue u Pemenne 3amau Ha MOHOTHOPHUIHOE CKpPEIITUBAHNE 2 3

CeMHHApPCKHeE

3aHATHS

CamocTosiTenbHAas

padoTa CTYIEeHTOB

Tema 3.2 Conep:xkanue y4eOHOro MaTepuaia

JAurudpuaHoe

CKpeliBaHHe

Jlexkuun 1
1| 3akoH HE3aBHCHMOTO HACIICAOBAHUS IPU3HAKOB 1
2| Pemerka [Tunnera 2
3| XpoMocoMHast TEOPHS HACIESICTBEHHOCTH 2
4| 3akon Moprana 1

IIpakTHyeckue u Perienune 3aga4 Ha TUrHOPHUIHOE CKPEIMBAHUE 2 3

ceMHHApPCKHe

3aHSATHSA

CamocTosiTeJbHas

padoTa CTyIeHTOB

Tema 3.3 Copaep:xanue yueOHOT0 MaTepuaia

I'enernueckoe

onpejesieHne MmoJa

Jlexkuun 2
1| Teopus HacIeTOBaHHUS TOJIA 1
2| HacnemoBaHwme MPHU3HAKOB, CIEITICHHBIX C ITOJIOM 2
3| M3MeH4YnBOCTh, BUABI H3MEHYHUBOCTH 2
4| MyTaruu, BUIBI MyTaIHA 1

I[IpakTuyeckue u 2 3

ceMHMHapCKHe [Ipuunnael MmyTanmit

3aHSATHSA

CamocrosiTennbHasA

padoTa CTyIeHTOB

Paznen 4. I'eHeTnKa Ye0BeKa 5

Tema 4.1 MeToabI Copep:xxanne yueOHOro0 MaTepuana

HCCJIeI0BAHUS

IF'€HECTHUKHU Y€JI0BECKA
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Jlexknun | 3 1
1| Meron cocTaBieHHS POJOCIOBHBIX 2
2| IonmynsiMOHHBIA METOJ 2
3| bau3HenoBkIid METOJ 1
4| 1IuTOreHeTHYECKUI METO 2
5| 'enernueckuii MeTon 2

IpakTuyeckne u [Tpo6ieMbl reHeTHYECKOM 0€30IacCHOCTH 2 3

ceMHHAapPCKHe

3aHITHS

CamocTosiTeJbHAsA

padoTa CTY1eHTOB

Pazgean 5. OCHOBBI 3BOJIIOIMI 12

Tema 5.1 Conep:xkanue y4eOHOro MaTepuaia

PasButne

IBOJIIOIIMOHHOTO

yueHus /lapeuHa

Jlexknun 1 1
1| Cucrema oprannueckoit npupozs! K. JInnnes 2
2| Cucrema oprannueckoit npupospl JK.b.Jlamapka 2
3| Pa3BuTHE NaJICOHTOIOTMH, aHATOMUH, SMOPHOJIOTHH 1
4| Yapnp3 [lapBuH 1 ero Teopust 2

HUTOI" 1 cemectp Jlexnuii- 19
113-17

I[pakTHyeckue u Bun u ero kputepuun 1 3

ceMHHAapCKHe

3aHATHS

CamocTosTeJbHas

pabdoTa CTyAeHTOB

Tema 5.2 Conep:xkanue y4eOHOro MaTepuaia

MMonyasuuu

Jlexkuun 1 1
1| B3anMOOTHOIIIEHHUS B MOMYJIALIUAIX 2
2| INomynsaimoHHAas FeHETHKA 2
3| I'enodona 1
4| U3zmenenus renodona 2

IIpakTHyeckue u Bopr0a 3a cymecTtBoBaHue u ee HOpMBI 1 3

CceMHHapCKHe

3aHATHS

CamocTosiTeJbHas

padoTa CTyAeHTOB

Tema 5.3 Conep:xxanne yuedOHOT0 MaTepuaia

EcrecTBeHHbII

oT00p M ero GopMbl

Jlexkuun 2 1
1| dakTophl BHEMIHEH Cpeabl MPUBOSITHE K €CTECTBEHHOMY 0TOOPY 2
2| TBopueckas poib eCTECTBEHHOTO 0TOOpa 2
3| Buonornueckas aganramnus 1
4| lomumopdusm 2

I[IpakTuyeckue u DopMEBI €CTECTBEHHOTO 0TOOPA :CTAOMITU3UPYIOIIHHA 1 2 3

CEMUHApPCKHUE
3aHATHHA

JIBYOKYIIHNA OTOOD

CaMocTosITeIbHAA
padoTa CTYAeHTOB

Tema 5.4

BunooGpasoBanue

Conep:xkanne y4eOHOro MaTepuaia
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Jlexknun |

1| MuKpPO3BOIFOIHS

2| Craguu Bu1000pa30oBaHus

3| Annonarpuueckoe Bu1000pa3oBaHue

4| Cumnarpudecko

€ BI/II[OO6pa3OBaHI/IC

IIpakTH4Yeckue u
CeMHMHAapCKHe
3aHATHSA

MaKpOSBOHIOHI/ISI " €€ J10Ka3aTClIbCTBA

WL INDN|F-

CamocTosiTeJbHAsA
padoTa CTYAEHTOB

Tema 5.5 I'naBHbIe
HaNpaBJIeHUs
3BOJIIOIUH
OPraHUYecKoro
Mupa

Conep:xkanue y4eOHOro MaTepuaia

Jleknun

1| Tunsl SBOIIOIMOHHBIX M3MEHEHUH: TapaJlIelTi3M, KOHBEPT CHITHS, JUBEPTCHITHS

2| Apomopdos

3| Manoamanramus

4| Jlerenepanms

IIpakTHYeckue u
ceMHMHapCKHe
3aHATHS

OnutonoTBOpeHne

WINFLININ(F-

CamocTosTe bHas
padoTa CTYIEeHTOB

Pa3pea 6.

OCHOBBI ceJIeKIIUA U OMOTEXHOJIOT MU

Tema 6.1
OCHOBHbBIE METOABI
CeJeKIUU H
OMOTEXHOJIOT U

Conep:xkanue y4eOHOro MaTepuaia

Jleknun

1| OcHOBHBIE METOIBI CEIEKIINU

2| LleHTpBI IPOUCXOXKICHHSI KYIBTYPHBIX PaCTEHUI

3| 3aKOH rOMOJIOrH

YCCKUX PAJIOB

4| Meronpl KIETOYHOW HHKCHEPHH

IIpakTHUYecKkue U
ceMHHapCKHe
3aHATHS

[TummeBbie menu. DKOIOTHYECKHE TUPAMUIBI
Biusinue 3arpsi3HeHM Ha )KMBBIE OPraHU3MbI

WINFP|ININ (-

CamocTosiTeaLHAast
padoTa CTyIeHTOB

Pasznen 7.

AHTpoOIOreHe3

Tema 7.1.
IToaokenue
JyeJI0BEKa B
cucremMe
KMBOTHOT0 MHpa

Conepxanue yueOHOro Marepuasa

Jleknuu

1 Z[OKEB&TCJ'ILCTB& MPOUCXOKACHUS YCIIOBCKA OT JKUBOTHBIX

2| CucreMaTH4YECKOE TOJIOKEHHE COBPEMCHHOTI'O YCJIOBCKA

3| OTnuums yenoBeKa OT JKMBOTHBIX

4| OcHOBHBIC CTaJUH AHTPOIIOI'CHE3a

IIpakTHYeckue u
ceMHHapCKHe
3aHATHA

Pace1 1 ux MMPOUCXOKACHUC

WINIFELINN|F-

CamocroaTeIbHA

13




s1 pabora

CTYACHTOB

Paznen 8 OCHOBBI 3KOJIOTHH 11

Tema 8.1 Coaepikanue yueOHOro MaTepuajia

JKOJIOTUs KaK

HayKa

Jlexknun 4
1| Cpenpr oOuTaHMs OPraHU3MOB: BOIHAS, HA3EMHO-BO3TyIITHAS, 1

IOYBEHHAS, BHYTPUOPraHU3MEHHAS

2| TToHsITHE DKOJOTHYECKOro (haKTopa. 2
3| Knaccudukarus 3K0JI0THIecKuX (pakTopos. 2
4| Ananrtanus opraHu3MOB 1

IIpakTHYeckue u OCHOBHBIE THUITBI KOJIOTHYECKUX B3aUMOIEHCTBUIM 2 3

ceMHHAapCKHe KonkypeHTHbBIC B3aUMOIEHCTBHSI

3aHATHS

CamocTosiTenbHas

padoTa CTYAEHTOB

Tema 8.2 Conep:xkanue y4eOHOro MaTepuaia

JKoJ0ruYecKue

coo01IecTBa

Jlexkuun 2 1
1| DxocucreMbl 2
2| Knaccudukaiys 5K0CUCTEM 2
3| MickyccTBEHHBIE 9KOCHCTEMBI 1
4 2

IIpakTH4yeckue u CrtpykTrypa cooOlrmiecTBa 1 3

ceMHHAapCKHe

3aHSATHSA

CamocTrosTeabHas

padoTa CTy/IeHTOB

Pa3nen 9 OBosmonus 6Hochepbl ¥ YETOBEK 4

Tema 9.1 I'nnote3bl | Coaep:kanue y4eOHOT0 MaTepuaia

0 NMPOUCXOKIEHUH

JKH3HU

Jlekuuu 3 1
1| Kpeannonusm 2
2| I'nmore3a caM03apOKICHUS 2
3| I'mmote3a maHcnepMuu 1
4| I'mmoTe3a OMOXMMHUYECKON IBOIOLIUN 2

I[IpakTuyeckue u Oomonus 6nocdepst 1 3

ceMHHApPCKHe

3aHSATHSA

CamocrosiTenibHasA

padoTa CTyAeHTOB

Hrorosas 2

aTTecTanus 1o JudbdepenunpoBaHHbIN 3a4eT

JUCIUIITINHE

Bcero: 72
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3. YCJIOBUS PEAJIM3AIIAU ITPOTPAMMBI OBIIIEOBPA3OBATEJILHOM

JUCLUILINHDBI

1.1. MaTepI/laJILHO-TeXHI/I‘leCKI/Ie yYciaoBus peajiu3allu IUCIHUIIJINHBI

Peanuzanus paboyelt mporpaMMbl yueOHOM TUCIMIUIMHBI TPEANOIaraeT Halu4ue:

3.1.1 yuebGHoro xabunera Ne 105
Kabuner Ouonoruun
3.1.2  naGoparopuu UHPOPMATUKU U MH(POPMAIIIOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTHIi;
3.1.3 3ana OMOIMOTEKA;
YUTAJBHBIN 3aJ1 C BBIXOJIOM B ceTh IHTEpHET.
3.2 ObopynoBaHue yueOHOTo KaOuHeTa U Ppado4YnX MecT KabuHeTa
Ne HanmeHoBaHMS 00bEKTOB M CPEACTB MATEPHATbHO-TEXHUYECKOI0 IIpumeyanus
odecreuyeHus Ommemka +,
npuU HATUYUU
Ob6opynoBanue y4eOHOro kabuHera
1. | pabGoune MecTa 1Mo KOJIMYECTBY 0OYJArONIUXCS — HE MeHee 25 +
2. | pabodee MECTO MperogaBaTels; +
3. IOCKa U1 Meja +
Y4eOHO-HATJIsIAHBIE 10CO0U
1. | Temaruueckue TaOIUIIBI +
2. | IloptpeTs +
3. | Cxembl 10 OCHOBHBIM pa3jiejaM KypcoB
4. | JlmarpamMmMbl U TpaduKu
5. | Atnacel
Y4yedHo-MeTOAUYEeCKNI KOMILJIEKC
1. Marepualibl TEKYIIEH 1 TPOMEKYTOUYHOW aTTeCTalluU
(3anonnsiemcs npu HanuYuy 6 Kaburneme)
udposbie oOpa3oBare/ibHbIE pecypChl
Hugposvie Komnonenmol yueoHo-memoouuecKkux
KOMNeKco8
1. | Ilpe3enrtanuu no pasaenam
JKPAaHHO-3BYKOBbIE NIOCOOHS
Buneomarepuainsl no pasaenam
Texnnueckue cpeacrBa o0y4eHust
[3anonnuaemcs npu Haruuuu 6 Kabuneme 8 COOMEEMCMBUU CO cneyupurayuei]
Ne HanmeHnoBaHus 00bEKTOB M CPEACTB MATEPHATbHO-TEXHUYECKOI0 Ipumeyanus

o0ecneyeHus

Ommemka +,
npu HATUYUU




Texunueckue cpencrpa o0yuenns (cpeacrsa UKT)

1 [TepcoHanbHBIN KOMIBIOTED C JIUIIEH3HOHHBIM MTPOTPAMMHBIM 00ECIICUCHHEM | _
JUIsE 00YyJaroIIUXCS
2 [TepcoHanbHBIN KOMIBIOTED C JIUIIEH3MOHHBIM MTPOTPAMMHBIM OOecrieueHrueM | +
JUIS TIPETIOIaBaTeIIs
3 [TpoekTop ¢ FKkpaHOM (TIEpEBUKHON) -
4 TeneBu3op ¢ yHUBEPCAIbHOW MOJICTABKOM -
5 Buneomarnurodon (Buaeoruieiiep) -
6 AyImo-1ieHTp -
7 MynbTUMEIUITHBIA KOMIOIBIOTED +
8 CkaHep ¢ MpUCTABKOM /JIsi CKAHUPOBAHMUSI CJIANIOB -
9 [TpunTep na3epHbIid +
10 | Ilmdposas BuICOKamMepa -
11 | Hudposas dporokamepa -
12 | Cralig-mpoeKTop -
13 | MyneTuMea mpoeKTop
14 | Cron ayis mpoexTopa -
15 | DkpaH (Ha mITaTUBE WX HABECHOM) +
3.2. UudopmanmoHHOe o0ecnieyeHne 00yIeHust
Ilepeyenb pekoMeHayeMbIX yu4eOHBIX H3a1aHuii, UHTEepHeT-pecypcoB, 10NO0JHUTEIbHON
JUTEPATYypPhl
OcHOBHbIE NTeYATHbIE UCTOYHUKH (2-3 U3aaHMsI)
Ne BbIxoaHbIe JTaHHBIE IEYATHOT0 U3AHUS I'on I'pud
U3J1aHUSA
1. O6mrast  Owmosormsi:  yueOnuk s CIIO / mom  penmakmueit 2020 Pexom.
B.M.KoncraatuaoBa. M.: Akagemus., 2020
2. HNonmneBa A.FO. buonorus. Bech MmKOMBHBIM Kypc B CcXemax | 2019 Pexom.
Tabmax. — M., 2020
3. MamowntoB C. I'., 3axapos B. b., Koznosa T. A. buonorus: yueOHuK 2021 Pexowm.
101 cTy/. YUpexIeHu# BbICII. 00pa3oBanus (bakanaBpuar). — M.,
2021
JlonoJiHUTe/IbHBIE TeYATHbIEe HCTOYHUKHU
Ne BroIxoaHble JaHHBIE MEYATHOI'0 H3AAHUSA Tox I'pud
H3IaHNUS
1 Huxutunckas T.B. buonorus: kapmaHnHbiii cipaBoyHuK. — M., 2021. 2021 Pexom.
2 CuBornasoB B. U., Aradonosa U. b., 3axaposa E. T. buonorus. 2020
O6mras 6uosorus: 6a3oBbli ypoBeHb, 10—11 kmacc. — M., 2020.
3 Cyxopykosa JI. H., Kyumenxko B. C., IBanosa T. B. buonorus 2020

(6a3oBbIi ypoBeHb). 10—11 kmacc. — M., 2020
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Ilepeyens UHTEpHET-pecypcoB

1.

2.

3.

4.

www.sbio.info (Bcst Omonorus. CoBpeMeHHass OWOJIOTHSI, CTaThbH, HOBOCTH, OMOTHOTEKA).
www.window.edu.ru (Equnoe oxHO gocTyma kK oOpa3oBareibHbIM pecypcam MHTepHeTa 1o
ouosoTUN).

www.5ballov.ru/test (Tect mis aOUTypHEHTOB MO BCeMY LIKOJBHOMY Kypcy OHOJIOTHH).
www.vspu.ac.ru/deold/bio/bio.htm (TenexkoMMyHHUKAIIMOHHBIE BUKTOPUHBI MO OWOJIOTHH —
IKOJIOTHHU Ha cepBepe BOPOHEKCKOTO YHUBEPCUTETA).

www.biology.ru (buosorust B OTkpbITOM KOJUTe/mke. CallT CONEPIKUT AICKTPOHHBIN yICOHUK
no 6uonoruu, On-line TecTsr).

www.informika.ru  (DneKkTpoHHBI y4eOHMK, OONBIION CIHMCOK HHTEPHET-PECYPCOB).
www.nrc.edu.ru  (buonornyeckas kapTuHa Mupa. Pazgen KOMIBIOTEPHOTO — y4eOHHKA,
pa3paboTaHHOro B MOCKOBCKOM IOCY/1apCTBEHHOM OTKPBITOM YHUBEPCUTETE).
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4. KOHTPOJIb 1 OLHEHKA
PE3YJIbTATOB OCBOEHUS YUYEBHON JUCIIUILJIAHBI

4.1 baHk cpeACTB, 1J15l OEHKH Pe3yJ1bTaTOB 00y4eHHs

KoHTpons W oOIleHKa pe3yabTaToB OCBOEHHUS Yy4eOHOW JAMCIHMIUIMHBI OCYIIECTBIISCTCS
IpernojaBaTesieM B IPOLECCE MPOBEACHUS MPAKTUYECKUX 3aHATHH M j1abopaTopHBIX padoT,
TCCTUPOBAHUA, A TaKKC BbIIIOJTHCHUA O6y‘~IaIOHII/IMI/IC$I HHAWBUAYAJIbHBIX 3aI[aHI/II71, IIPOCKTOB,

HUCCIIENOBAHUM.

OneHouHbIE CpPEACTBA COCTABISAIOTCSA IPENOJABATENIEM CaMOCTOSITENIbBHO IpPHU €XKETr0JHOM
oOHOBNIeHNH OaHKa cpeacTB. Koim4yecTBO BApHAHTOB 3aBUCUT OT YHMCIIA O0YJaIOIIHXCS.

Ne Pe3yabTaTnl 00yueHust OcHoOBHBIE noxkasareju | PopMbl M MeTOIbI
OLIEHKHM pe3yJibTaTa KOHTPOJII M OIEHKH
pe3yabTaToB
00yueHust
JINYHOCTHBIE Pe3yJIbTATHI

JI1. | ycroiumBbIii HHTEpEC K | 3HaTb OCHOBHBIE TIOJIOKEHUS | TeKyIuii KOHTPOJIb,
HUCTOPUM U JOCTHKEHUSM B | OMOJOTHYECKUX TEOPUU U JnddepeHtnpoBaHHbIit
00JIaCTH E€CTECTBEHHBIX HAayK, | 3AKOHOMEPHOCTEH:  KJIETOYHOM 3auer,
4YBCTBO TOPJIOCTH 3a | TeopuH, ABOJTIOIIMOHHOTO IIpaxTaaeckue paBoTs
poccuiickue €CTECTBEHHBIC | YUCHUSI, YUEHUS
HayKH; B.1.Bepnaackoro o Ouocdepe,

3aKOHBI

I"'Mennensi, 3akOHOMEpPHOCTEM
WU3MEHYMBOCTH U
HACJIEICTBEHHOCTH;

JI2. | rotoBHOCTh K mpoaospkeHuto | Mcrnonb3oBath mnpuoOpeTeHHbIE | TeKyluii KOHTPOIIb,
oOpa3oBaHus, MOBBIIICHUIO | 3HAHUS U YMEHHUS JndbepeHunpoBaHHbIi
KBaM(UKaMM B H30paHHOM | B MPAKTUYECKOU AEATEIHHOCTH U 3aver,
npodeccruoHaIbHON MIOBCETHEBHOM TTpaxTHYCCKHE paboTEI
NEeSATENbHOCTH C | )KM3HM: U1 COONIOACHUS Mep
UCIOJIb30BAHMEM  3HAHUU B | MPOPUIAKTUKI
00J1acTH €CTECTBEHHBIX HAYK; OTpPABJICHHI, BUPYCHBIX u

Ipyrux 3a00JeBaHui,

CTPECCOB, BPEIHBIX MPHUBBIUEK
(kypeHus, AJIKOTOJIM3Ma,
HapKOMaHHH); MIpaBUIl
MOBEJICHUS B

IPUPOJIHOM cpefe.

JI3. | o6bekTUBHOE OCO3HaHue | YMeTb UCIOJIBb30BaTh | Tekyluit KOHTPOJIb,
3HQYUMOCTH KOMIICTCHLHMI B | TEXHOJIOTHYCCKUE JOCTIKCHUS B | JludypepeHIMpoBaHHBII
0o07acTH eCTECTBEHHBIX HayK | 00IacTu ouooruu A | sager,

JUIs 4eloBeKa U OOIIECTBA, | MOBBIICHUS COOCTBEHHOTO TTpaxTHYCCKHE paboTEI
yMEHUE WCIIOJIb30BATh | MHTEIUIEKTYaIbHOTO Pa3BUTHUS B

TEXHOJIOTHYECKHE JTOCTKEHHS | BEIOpaHHON MpodeccHoHanbHOM

B oOmactu (QU3UKU, XUMUH, | IEATEIHHOCTH;

OMOJIOTHHM NIl TIOBBIMICHUS

COOCTBEHHOTO

MHTEJUIEKTYaJIbHOTO  pa3BUTHUSA

B BBIOpaHHOM

npodeccruoHaIbHON

JESITENbHOCTH;
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JI4. | yMeHue  MPOAHATU3UPOBATH | 0OOCHOBAHO U Hay4yHO | Texkylmuil KOHTPOJIb,
TE€XHOT'€HHbIE OCIIEICTBUSA VI | AaHAJIU3UPOBATh TEXHOT'€HHbIE JinddepeHnnpoBaHHbIiT
OKpYXarollen cpesibl, ObITOBOM | MOCIEACTBUS JIsL OKPY>KAIOIIEH 3auer,

u IIPOU3BOJICTBEHHON | Cpeibl, } OBITOBOA IIpaxraueckne paGoTs
JESITEIBHOCTH YEJIOBEKA; Y IIPOU3BOJCTBEHHOMN
JIESITEJIbHOCTH YEJIOBEKa,

JI5. | rOTOBHOCTh  CcaMOCTOATENbHO | OCyILECTBIATh Tekymui KOHTPOJIb,
NOOBIBaTh HOBBIE JJIsI  CEO0S | CAMOCTOSTEIbHBIN IOHCK | JTudepeHIupoBaHHbIH
€CTeCTBEHHOHAYYHbIC 3HAHUS C | OMOJIOTHYECKON WHpOpMauu C 3auer,
HCIOJIb30BAHUEM ISl 3TOTO | MUCIOJIb30BAaHUEM pasIMYHBIX Ipaxruaeckue paGoTs
JOCTYIIHBIX HMCTOYHHKOB | HICTOYHUKOB
uHbOpMaNnu;

JI6. | yMeHue  ynpaBiATb  CBOEH | YMeHUE cOo3/1aBaTh COOCTBEHHbIE | TeKyIIuii KOHTPOIIb,
MO3HABATEIbHOMN TBOPYCCKHE PAOOTHI PA3IMYHBIX | JTuddepeHIHpOBAHHBIIA
NESITeIbHOCTbIO,  MPOBOAMTH | BUIOB. 3auer,

CaMOOLIEHKY YpOBHA | - yMEHHE OLEHUBAaTh CBOIO Ipaxraaeckue paboTs
CcOOCTBEHHOTO COOCTBEHHYIO NeSITENIbHOCTb,
MHTEJJIEKTYaJIbHOTO Pa3BUTHSI; | aHAJIM3UPOBATh u JeNaTh

MIPaBUJIbHBIE BBIBOIBI

J7. | ymenune BbICTpauBaTh | IMeer HaBblkM  paboThl B | Tekymuii KOHTPOJIb,
KOHCTPYKTHUBHBIE KOMaHjie, IPH | JTudbepeHnupoBaHHbIi
B3aMMOOTHOUIEHUS! B KOMAaHJE | pelIeHUH 00X 3aver,

[0 peuleHuio OOMMX 3a7ad B | UCCIIEI0BATEIbCKUX IIpaxTaaeckue paBoTs

o0JacTu ecTeCTBO3HAHUS MIPOEKTOB B obnactu
€CTECTBO3HAHUS
,JIEMOHCTPUPYET
KOMMYHUKAaTHBHbBIE
CIIOCOOHOCTH; - YMEET BECTH
JMAJIOT,  yYUTHIBAET MO3ULHIO
IpYTux YYaCTHUKOB
NeSITeNIbHOCTH; - yMeeT
pa3pemuThb KOH(IUKTHYIO
CUTYaIUIO

MeTtanpeaMeTHbIe

pe3yJbTaThl

M 1. | oBnaneHue YMEHUSIMHU U | IpUOOpeTEeHHbIE  3HAHUS u | Texymuii KOHTPOJIb,
HaBbIKAMHU DPAa3IUYHBIX BUIOB | YMEHUS HCIOIb3YET JuddepeHnnpoBaHHbIit
TO3HABATENBHON ACATENLHOCTH | B NPAKTHUECKOH ACATENBHOCTH H | 3hyer,

JUI U3y4eHHs] Pa3HBIX CTOPOH | MOBCETHEBHOM TpaxTuycckue paGoTs!
OKPY)KAIOIIET0 ©CTECTBEHHOIO | )KU3HM: MM COONIIOJIEHUS Mep
MUpa; npouIakTUKH

OTpaBIICHUI, BHUPYCHBIX u

Ipyrux 3a00JeBaHui,

CTPECCOB, BPEOHBIX MPUBBIUEK

(xypeHus,

aJKOTO0JIM3Ma, HapKOMaHUH);

MPaBUJI IOBE/ICHUS B

IIPUPOJHOMN Cpefe.

M2 | .npuMmeHeHue ocHOBHBIX | CriocoOeH JienaTh BBIBOJBI Ha | TekyIiuii KOHTPOJIb,
METOJI0B TO3HAHHS | OCHOBE HAOJIIOACHNUS M HAYYHOTO | JuddepeHIpOBaHHbIIT
(HabnroeHus, HAy4yHOTO | SKCIIEpUMEHTA 3auer,

3KCHepI/IMCHTa) AJId U3YyUCHUS
PA3JIMIHBIX CTOPOH

[TpakTuyeckue paboThI

19




€CTECTBEHHOHAY4YHOU KapTHUHBI
MHUpa, ¢ KOTOPHIMU BO3HUKACT
HEOOXOUMOCTh CTAJIKMBATHCS
B nIpodeccuoHanbHOl cdepe;

M 3. | ymenue omnpenenate ueau u | Onpepenser ueaud U 3agaud | Tekymuil KOHTPOJb,
3aJ1a4un JESITEIbHOCTH, | JESITEIbHOCTH, BBIOUDACT | JTnchdepeHIupoBaHHbIil
BBIOMpATh CpEACTBA JUIS WX | CPEACTBA VIS MX JOCTHIKEHUS Ha 3auer,

JOCTUKEHHSI Ha ITPAKTHKE IPAKTHKE; IpaxrHaeckue paGoTs

M 4. | ymenue ncIoabp30Bath | Mcnosbsyer pasnuynblie | Texkymuii KOHTPOJIb,
pasIMYHBIC HMCTOYHMKM UL | HCTOYHHKM UL IOJNYYCHUS | JuddepeHUHpOBaHHbIIA
MOJIyYEHUS } €CTECTBEHHOHAyYHOU sauer,
€CTECTBEHHOHAYyYHOU uH(pOpMALlMM U OLICHUBAET €€ Ipaxraaeckue paboTs
nH(pOpMallMd M OLEHUBATh €€ | JOCTOBEPHOCTD ISl JOCTHIKEHUS
JIOCTOBEPHOCTh JUI | TIOCTaBJICHHBIX 1eJIeH U 3a7a4;

JOCTHUXKEHHUS]  TOCTaBJICHHBIX
IeaeH 1 3aj1ad;

M 5. | oBnaneHue YMEHHUSIMHA u | Ymeer HaxO0JUTh
HaBbIKAMU pPa3JIMYHBIX BUJOB | MHPOPMAIIMIO M3 Pa3IMYHBIX
M03HABATEIbHON JESATENIbHOCTH | HCTOYHUKOB 32  ONTHMAaJbHOE
JUI U3y4eHHs] PasHBIX CTOPOH | BpPeMS;

OKPY’KAIOILIET0 €CTECTBEHHOTO | BIIAJEET npuemMamu
MHUPA; WH(POPMATUOHHOMN
nepepaboTKH TEKCTA.
IIpenmeTHbIe
pe3yJbTaThl

IT1. | chopmupoBaHHOCTH 3HaeT OCHOBHBIE TMOJOXEHUS | TeKylnii KOHTPOJIb,
MPEACTABICHUN O IEJOCTHON | OMOJOTHYECKUX TEOPUHN U HuddepenunpoBanHbIi
COBPEMEHHOM 3aKOHOMEPHOCTE:  KJIETOYHOM | 3a4eT,
€CTECTBEHHOHAyYHOW KapTHUHE | TEOpPUH, sBoIOIMOHHOTO | [IpakTHyeckue paboThl
MHpa, MPUPOJAE KaK €IUHOM | yUeHHs, 3aKOHBI
EJIOCTHON cucreme, | [.\Mennensi, 3akOHOMEpPHOCTEU
B3aMOCBSI3U YeNoBeKa, | U3MEHYMBOCTU U
MIPUPOIbI u 00111ecTBa, | HACIEACTBEHHOCTH;  KIJIETOYHOE
MIPOCTPAHCTBEHHO-BPEMEHHBIX | CTPOCHHE MKUBBIX OPraHHU3MOB,

Macimrabax Beenennoi; pons  JIHK kak  HocuTens
HACJIEJICTBEHHOM WH(popMaluH,
SBOJIIOIMIO  JKUBOM  MPUPOJBL,
peBpaIeHUs SHEPTUU u
BEPOSITHOCTHBIN Xapakrep
MPOLIECCOB B KUBOW U HEKUBOU
pupo/ie, B3aMMOCBS3b
KOMITOHEHTOB 9KOCUCTEMBI,
BIIUSTHUE JICATEIHbHOCTH YeIOBEKa
HA YKOCHCTEMBI;

I12. | BnaneHue 3HaHUSMU 0 | 3HaeT BKJIaJ BbLAAIOIINXCSA Tekymuii KOHTPOJIb,
HanboJyiee BaXHBIX OTKPHITHSX | (B TOM YHCIIE OT€YECTBEHHBIX) JuddepenurpoBanHbIi
U JOCTIDKEHUSIX B OOJAcTH | YYEHBIX B pa3BHUTHE 3a4ueT
€CTECTBO3HAHMUS, MOBIUABIINUX | OMOJOTHUECKOH HAYyKH, [TpakTuyeckue paboThl
Ha HBOJIIOLMIO TMPEACTaBICHUH | BIaJeTh OMOIOTHYECKOM
O TIpUPOAE, Ha Pa3BUTHUE | TEPMUHOJIOTHEN U CUMBOJIMKOM.

TEXHUKHU U TEXHOJIOTHIA;
I13. | chopmMupoBaHHOCTh  yMeHUs | YMeeT 0OBSICHATh Tekynuit KOHTPOJIb,
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NPUMEHSTh
€CTECTBEHHOHAYYHbIC 3HAHHS
1L OOBACHEHHSI OKPYXKAIOIIHUX
SIBJIICHUH, COXpaHEHU
3JI0POBBS, obecrnieueHUs
0e30macHOCTH
KHU3HECATCILHOCTH,
OCpe)KHOTO  OTHONICHHS K
pupoe, panroHaIBLHOTO

MIPUPOJIOTIONIE30BAHHUS, & TAKKE
BBITIOJTHEHUS POJIM TPAaMOTHOTO
OTpEOUTEIIS;

OTPHILIATEIILHOE BIMSIHUE
QJIKOTOJIS,

HUKOTHHA, HAPKOTHIECKUX
BEIIIECTB Ha

IMOPUOHAIILHOE U
oCTAMOPHOHAIEHOE Pa3BUTHE
YeNI0BeKa; BIUSHHUE
9KOJIOTUYECKUX (DAaKTOPOB HA
KUBBIC OPTaHU3MBI, BIIUSHHE
MyTareHoB Ha

pacTeHusi, )KUBOTHBIX H
YeJI0BeKa; B3aNMOCBSI3U U
B3aUMOJICHCTBUE OPraHU3MOB U
OKpyKaroeu

Cpenbl; HapyIICHUS B Pa3BUTUU
OpPraHu3MOB, MyTAIlMH U UX
3Ha4YCHUE B

JuddepeHunpoBaHHbIN
3ayer,
[TpakTrueckue pabOTHI

BO3HUKHOBEHUU
HACJIEJICTBEHHBIX 3a00J1€BaHMil;

I14. | chbopMupoBaHHOCTH YmMmeer O0OBSACHATH pouib | Texymunii KOHTPOJIb,
MpeJCTaBiIeHU O Hay4yHOM | Omosioruu B GopMHpOBaHUU JuddepenunpoBaHHbIN
METO/Ie TO3HAHUS MPUPOABl U | HAYYHOTO MHUPOBO33PEHHUS; | 3aUeET,
cpeacTBax M3Y4eHHUs | BKIIaJ OMOJIOTUYECKUX [TpakTrueckue paboOTHI
Meramupa, MakpoMupa U | TEOpHi B (dbopMupoBaHue
MHKPOMHMPA; BJIAJICHUE | COBPEMEHHOM
nprueMamu €CTECTBEHHO-HAYYHON KapTHUHBI
€CTECTBEHHOHAYYHBIX MUpa; €JUHCTBO
HaOJIIOICHUI, OTBITOB, | )KUBOM M HEXKHUBOW MPHUPO/IBI,

UCCIIEIOBAaHUN M OLIEHKH | POACTBO >KHBBIX
JOCTOBEPHOCTH  MOJYYEHHBIX | OPraHHU3MOB;
PE3yNIbTaTOB;

I15. | Bnanenue MOHATUIHBIM | [lenmaer BBIBO/IbI, ctpouT | Tekymuii KOHTPOJIb,
anmnapaTtom €CTECTBEHHBIX | YMO3aK/IIOUEHHUs, y4acTBOBaTh B | JuddepeHunpoBaHHbIit
HayK, MO3BOJISIONIMM | IUCKYCCHSIX IO €CTECTBEHHO- | 3a4er,

M03HABaTh MHUP, Y4acTBOBATh B | HAYYHBIM BOIpPOCAM [TpakTrueckue pabOTHI
JMCKYCCUSAX 1o

€CTECTBEHHOHAYYHBIM

BOIIpOCaM, UCIOJIb30BATh

pa3Iu4HbIe UCTOYHUKU

nHpOpMaUKu A1 TOATOTOBKHU

COOCTBEHHBIX pabor,
KPUTHYECKH  OTHOCHUTBCS K
COOOIIEHUAM CMU,
COJIepKAIUM HAYYHYIO
uH(pOpMAIHNIO;
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4.2 IIpuMepHbIii IepeYeHb BONPOCOB U 3aJaHUM Il IPOBEACHUS
HUTOr0BOI'0 KOHTPOJIAA Y4eOHBIX JOCTHKEHHUH 00yYAKO M XCH
MPH peajin3aluu cpeHero oduero 00pa3oBanus

[TonsTre xu3Hb. OCHOBHBIE IPU3HAKU KUBOTO. [loHATHE «OpraHu3M».
PazHoo0Opa3ue KUBBIX OPraHU3MOB

OcHOBHBIE IPU3HAKY 5KUBOTO.

3HaueHue OEIKOB, )KUPOB, YIIIEBOIOB AJIS )KM3HH YEJIOBEKA.

Knerka - enuHuna cTpoeHus U XKU3HEAEATEIbHOCTU OpraHu3Ma.
Heoprannueckuii cocTaB KIETKHU.

Oprannyueckuii COCTaB KIETKU.

DHepreTUYeCKuil 0OMEH KIIETKH.

[Inactuueckuit 0OMeH KJIETKH.

0. IIpokapuOTHI U SYKapUOTHI

1. lenenue knetku. MuTo3, meiio3

12. 3akonsr I'. Menzens, MOHOTHOpHIHOE CKpEIINBaHNE

13. 3akonsr I'. Mennens, TuruOpuIHOE CKpEIIUBaHUE.

14. UnnuBuayanbHOE pa3BUTHUE KUBBIX OpraHu3MoB. OHTOT€HE3.

15. HacnencTBeHHOCTh M U3MEHUMBOCTD KaK CBOMCTBA KUBBIX OPraHU3MOB.
16. IHK — HOCHTE)Ib HACIIEICTBEHHOW HH()OPMAIIUH, CTPOCHHE, CBOMCTBA.
17. PemieHye reHeTHYECKNX 3aa4.

RO ~NoO WD E
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ROoo~NooGa~wWNE

12.

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.

S.IIpumepHas TeMaTHKa
HHAUBHAYAJIbHBIX IPOEKTOB

l"azupoBaHHast BoJa Bpe UM 0JIb3a
BinusiHue 1iBeTa Ha HACTPOCHUE YEIOBEKA

JluHamuKa yMCTBEHHOU pabOTOCIIOCOOHOCTH B TEUCHUH JHS Y CTYACHTOB MIEPBBIX KYPCOB
Hcropus pa3BuTHsi OMOJIOTHH U METOIbI UCCIICIOBAHMS B OMOJIOTHH.

I/ICTOpI/IH Pa3BUTHA TCHECTUKU U €€ MCTOIbI

Kak Hay4uThCs )KUTh B COTJIACHH C IPUPOI0i? (OMOPUTMBI YETIOBEKA).

Kode - Bpen wmu monb3a?

MOHI/ITOpI/IHF COCTOSHHA CepIIGIIHO-COCYI[I/ICTOf/'I CUCTEMBI IIKOJIBHUKOB KJjIacCa

Hacnencrseunsie 00J1€3HA.

Cost — ocHOBa 3/10pOBOT0 MUTAHUS WA HEMONPABUMBIN Bpe sl Opranuzma’?
. Cos - Bpen wiu nojs3a?
XapakTepucTUKa cOCTaBa M CBOWCTB BOJABI Kak (DakTop, ONMpeneNsiolMil ee NMPUroJHOCTh s

BOJOIIOJIB30BaHUA

HcToprueckue v npaBoBble aCIIEKThI MPO(UIAKTUKY HAPKOMaHUU
Hapkxomanus B coBpeMeHHOM MUpe MU(DBI U PEaIbHOCTb

Hapxomanus u penurus
HHTepHeT u pacnpocTpaHeHNE HAPKOTHKOB

30X kak cpencTBo MPOPUIAKTUKH CPETU TTOJAPOCTKOB U MOJIOJSKH

Apomar 310pOBbs
Apomarepanus B )KU3HU NIKOJIbHUKOB.
Apomarepanus Ha J0MY

buonornyeckn akTUBHBIE BelllecTBa. BUTaMUHEL

Buosornueckn akTuBHBIE JOOABKH.

Bbuonoruueckoe 3HaueHNE KUPOpaCTBOPHUMBIX BUTAMHUHOB.

buosorndeckoe opyxue u OHOTEPPOPU3M.

broxmmmueckas JUardHoCTHUKa Mpouecca yroMJICHUA.

bimsuersr — qyno Ku3HU
brauznaensr. IToxoxu umm HeT?
Bererapuanctpo: "3a" u "npotun".
Bo3HukHOBEHME )KU3HN Ha 3eMIIe

Bo3HuKHOBEHME U pa3BUTHE YCIOBHBIX pedIeKcoB.
EctecTBeHHO-Hay4HOE 000CHOBAHHME HEKOTOPBIX HAPOIHBIX IPUMET.

Kusas u mEpTBas Bojga — MU( WM PEabHOCTD.

XKuBble «4yA0BHILA» - MHOTOOOpa3ue rTy0OKOBOAHBIX KUBBIX OPraHU3MOB.
3aBUCUMOCTh HUHTEHCUBHOCTH (POTOCUHTE3a OT BHEIIHUX YCIOBUH.
3aBUCUMOCTD (POTOMEPUOANUECKUX PEaKIUi OT BO3JICHCTBUS CBETa HA OPraHU3M PacTECHUM.

3HayeHHe 6J'II/I3KOp0I[CTBeHHOFO CKpCIIMBAHUAA.

3esieHOe MOKPBHIBAJIO 3eMITH

HSy‘IeHI/IC BJIMSIHHUSA MY3bIKAJIbHBIX 3BYKOB Ha YCJIOBCKaAa U JKUBOTHBIX.

HSy‘IeHI/IC HacJICJOBaHUS IMIPU3HAKOB JICBOPYKOCTHU B CEMBC.

HSy‘IeHI/IC HaCJICOOBAHUA IIPU3HAKOB 110 pO,Z[OCJ'IOBHOﬁ.

HSy‘IeHI/IC HpO6JICMBI CTpaxa IIKOJbHUKOB IICPC/ HY6J'II/I‘IHLIMI/I BBICTYIUICHUAMMU.

HccnegoBanue HHANBUAYAJIIbHBIX 6I/IOpI/ITMOB.

HccnegoBanue BIUSHUSA rymMa 1 MY3bIKH Ha MIaMATbH © BHUMAHHUEC YCIJIOBCKA.
HccnegoBaHue )KECTKOCTH BOIBI Pa3INYHbIX TPUPOAHBIX HCTOYHUKOB paﬁOHa.

KpacHas kHura — cursai TpeBOTH.
JlecHoli kanennapb
O HEKOTOPBIX CITOCO0aX BEHKUTH B IPUPOIE.
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