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«00/1.08 BUOJIOT UsI»
OCHOBHOY MPO®ECCHUOHAJIBHON OBPA3OBATEJBHOM ITPOT'PAMMBI —
MPOI'PAMMBI NIOAIOTOBKHU CHEIIMAJIMCTOB CPEJHEIO 3BEHA

JJIsA CHEIIMAJIBHOCTU CPEJHEI'O ITPO®ECCHOHAJIBHOI'O OBPA3OBAHUA
07.02.01 APXUTEKTYPA

®OPMA OBYYEHUA — OYHASA
CPOK OBYYEHHUA -2 T'OJA 10 MECAILIEB
ol HABOPA - 2024

[Ipumevanne™:

[Ipukazom pexropa YacTHOro 00pa30BaTEIHHOTO yUpPEXKICHHS BEIcIIero oopa3oBanus «CeBepo-3anaiHblii YHUBEPCUTET» OT
27.08.2024 Ne 64/0/24 BHECceHBI U3MEHEHHS B 00s3aTeIbHBIC KOMIIOHEHTHI OCHOBHOM 00pa30BaTeIbHOM MPOTPaMMBI BBICIIIETO
o0pazoBaHUsi B YaCTH W3MEHEHWsI HAaWMEHOBaHHMsA oOpa3oBarenbHOW opraHumzamuu (¢ YacTHOro o0pa3oBaTEIHHOTO
yupexxIeHus Bblcuiero oOpasoBanusi «CaHkt-IleTepOyprckuii pecraBpallMOHHO-CTPOUTENBHBIM MHCTUTYT» Ha YacTHoe
o0pazoBaTrenbHOE yUpeKAeHHE BhICIIEro oOpa3zoBanus «CeBepo-3anaaHblii YHUBEPCUTET») peann3yeMon, A 00ydalonmxcs
2024 rona Habopa Ha 2024/2025 y4eOHbIH ro.

V3HayanbHO KOMITOHEHTHI OCHOBHOI 00pa3oBaTeNbHOM HMpOrpaMMBbl BBICIIETO0 00pa3oBaHus, s oOydwaromumxcs 2024 roxa
Habopa Ha 2024/2025 y4yeOHbIA rom, ObUTM YTBEp)KAEHBI IPHUKAa30M pekTopa YacTHOro o0pa3oBaTesbHOTO YUPEkKICHHUS
BEIcIIero obpa3oBanus «CaHkT-IleTepOyprckuit pecTaBpallMOHHO-CTPOUTEIBHEIN HHCTHTYT» OT 31.05.2024 Ne 31/0/24.



ITpunoxenne Ne 3

k OIIOII no cnennansHoctu 07.02.01 Apxutexrypa

Pabouasi nporpaMma JUCHUILIHHBI pa3padoTaHa B COOTBETCTBHH C:

o ®denepanbHbiM 3ak0oHOM OT 29.12.2012 roma Ne273-®3 «O06 ob6pa3oBanum B Poccuiickoii
denepanuny;

e JIpukazom Munnpocsemeaus P® or 24.08.2022r. Ne 762 «O06 yTBepKIECHHH TMOPSIKA
OpraHu3allil U OCYLIECTBICHHS 0Opa30BaTENbHOM JEATEIBHOCTH 10  00pa30BaTeNbHBIM
porpaMMaM CpeIHEro NpoQeccuoHaTbHOT0 00pa30BaHUY,;

e [Ipuxazom Munnpocsemenusi Poccun ot 09.11.2023 Ne 843 «O06 yTBepkaeHUU (enepalbHOTO
rOCyJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAAPTA CPEeIHEro MpoQecCHOHATHLHOrO 00pa3oBaHus MO
cnenuanbHocT 07.02.01 Apxutektypay;

e [Ipukazom MunoOpHayku Poccum ot 17.05.2012 Ne 413 OO yrBepxacHuu dDemepaibHOTO
roCyJapCTBEHHOTO 00pa30BaTEILHOIO CTaHIAPTa CPEIHETO 001Iero 00pa3oBaHus;

e depgepanbHOil 00pazoBaTEIBLHON MPOrpaMMOl CpeaHEero oOIIero oopa3zoBaHus, YTBEPKIEHHON
npukazom Munnpocsemenus Poccun ot 18.05.2023 Ne 371 (manee — ®OIT COO);

e [lpumepHoii mporpamMmoii paboueil mporpamMmol  001Ie00pa30BaTEIbHON  AMCHUIUIMHBI
«buonorus» ans npodeccuoHanbHBIX 00pa3oBaTenbHBIX opranusauuii, ®I'bOY IO HPIIO,
2024.



1. O6mas xapakrepucTuka padoyei nporpammsl O0.07 buosorus

1.1.MecTo 1UCHUILUINHBI B CTPYKTYype oOpa3oBareibHoi nporpammsl CIIO:
O6meoOpa3oBatenbHas — aucuuiimHa  «buonorus»  sBiusercs  00sM3aTeNbHOM  YACThIO
0011e00pa30BaTeIbHOrO IUKJIa 00pa3oBaTeNbHON mporpammsl B cooTBerctBun ¢ ®I'OC CIIO
no crenransHoctu 07.02.01 Apxurekrypa.

1.2. Henu u niiaHupyeMble Pe3yJabTaThl 0CBOCHHUS THCIIUIITHHBI:

1.2.1. Heap AMCHUTIHHBI

CogepxaHuie mporpaMmbl 0011e00pa30BATENFHON NUCHUIUIHHBL «BHONIOTHS» HAMpaBIeHO Ha
JIOCTH)KCHHE PE3YJIbTaTOB €€ U3ydeHHs1 B cOOTBeTCTBUU ¢ TpeboBaHusiMu ®I'OC COO ¢ yuyeTom
npodeccuonansroit HanpaBieHHOCTH PI'OC CIIO. Llenp u3yueHus: TUCHUILTUHBI «BHOIOTHS
Ha 0a30BOM ypOBHE — OBJAJICHHE OOYYAIOMMMHUCS 3HAHUSMU O CTPYKTYPHO-(PYHKITMOHATHHOU
OpTaHMU3AINH JKUBBIX CHUCTEM Pa3HOTO PaHra U MPUOOPETEHIE YMEHHH HCIIOIb30BaTh 3TH 3HAHUS
JUISL TPAMOTHBIX JEHCTBHI B OTHOIIEHWH OOBEKTOB YKUBOM MPUPOIBI U PEIICHUS Pa3TUYHbIX
YKU3HEHHBIX TIPOOIIeM.

JlocTrxeHne Lean U3ydyeHus AUCUUIUIMHBL «buosjorus» Ha 6a30BOM ypoBHE OOecCreurBaeTcs
pelIeHreM CIEIYIONINX 3a1ay:

. OCBOCHHME OOYYAIOUIMMHCA CHUCTEMBl 3HAHUH O OMOJIOTMYECKUX TEOpHAX, YUCHHSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTE3aX, MpaBUiIaX, CIYKallUX OCHOBOH HJsi (OpMUPOBAHUS
IIPEACTABICHUI 0 €CTECTBEHHO-HAy4YHOMI KapTUHE MHpa,
0 METOoJlax HAay4yHOTO IO3HAHHUSA, CTPOCHHH, MHOTOOOpa3HH U OCOOEHHOCTSIX KHUBBIX CHCTEM
Pa3HOTO YPOBHS OpPTaHM3AIUH, BBIIAIOIIUXCS OTKPBITUSX U COBPEMEHHBIX HCCIEIOBAaHUSIX B
OHOJIOTHH,

o dbopMupoBanue y oOyuaromuxcs MO03HABATENIbHbIX, MHTEIJIEKTYaIbHbIX
U TBOPYECKMX CIOCOOHOCTE B IMpollecce aHalu3a JaHHBIX O TMyTSIX Pa3BUTHUSA
B OMOJIOTUM HAYYHBIX B3TJISIIOB, UACH M MOJXO0/I0B K H3YUEHUIO JKUBBIX CHCTEM PAa3HOTO YPOBHS
OpraHH3aIuy;

. CTAHOBJICHHE Yy OOydYaromuxcsi OOmIed KyJIbTyphl, (YHKIIMOHATHHOW TPaMOTHOCTH,
pa3BUTHE YMEHUH OOBSACHATH M OLIEHUBATH SIBICHUS OKPYXKAIOLIETO MHUpa KUBOU MPUPOILI HA
OCHOBaHUU 3HAHUU U ONBITA, MOJYYCHHBIX PU U3yUYEHUU OUOJIOTHH;

. dbopmupoBaHre y 00YyJaIOMUXCS YMEHHH WJUTIOCTPHPOBATH 3HAYCHHE OMOJOTHMYECKHX
3HAHWA B TMPAKTUYECKOW MACSITENLHOCTH YEIOBEKa, PA3BUTUU COBPEMEHHBIX MEIUITMHCKUX
TEXHOJIOTHI ¥ arpoOUOTEXHOJIOTHIA;

o BOCMHUTAaHHUE YOEXKAEHHOCTH B BO3MOXKHOCTHU MTO3HAHUS YETIOBEKOM KUBOM

IPUPOIBI, HEOOXOAUMOCTH OEPEeKHOr0 OTHOIICHHUS K HEH, COOMIOJCHUS 3TUYECKUX HOPM IIpH
IPOBEJICHIH OMOJIOTUYECKUX UCCIIeI0BAaHUM;

o OCO3HaHME LIEHHOCTH OMOJIOTMYECKUX 3HAHWM JUIsl TOBBILIEHHUS YPOBHS HKOJOTHYECKOU
KYJIBTYpPBI, U1l POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;
. OpUMEHEHHE TMpPUOOPETEHHBIX 3HAHMA M YMEHUH B  TOBCEIHEBHOW  IKH3HH

Il OLIEHKU TMOCJIEICTBUMA CBOEH JEATEIBHOCTH IO OTHOIICHUIO K OKpYXKaloulehd cpene,
COOCTBEHHOMY 3/10pOBBIO, 000CHOBAaHHUE U COOMIOIEHUE Mep MPOPUIAKTUKY 3a00IeBaHUH.

1.2.2. IlnaHupyemble pe3yabTaTbl OCBOCHHSI 001Ie00pa30BaTeNIbHON IUCHUILIUHBI B
coorBercTBMU ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO

Oo6mue xomnerennuu (nanee — OK) u npodeccronanpabie komnereHuu (qanee — [1K) ®T'OC
CIIO B COOTHECEHHWH C JMYHOCTHBIMH, METANPEIMETHHIMA M TPEAMETHBIMH pPE3yJIbTaTaMu
o0yuenus 6azoBoro ypoBHs (nanee — [IP6) ®I'OC COO npezacraBieHbl B TaOIUIIE:



Koa n [InanupyemMble pe3yJbTaThl 0CBOEHHS THCIUMNIHHBI

HAUMeEHOBaHUe

‘l’OPM"pyeM"‘UX Oo6ume! JMcuunIMHAPHbIe?

KOMMeTeH Uit
OK O01. BwiOupars | JIudHOCTHBIE pe3yabTaThl JOJDKHBI OTpakarb B dactu: | [IP6 1. ChopMHpOBAaHHOCTH 3HAHWK O MECTE€ W POJIM OWOJOTHH
Croco0bl  pelIeHus | TPYAOBOTO BOCIIUTAHUS: B CHCTEME HAyYHOTO 3HAHUS, (QYHKIHOHATHHOH T'PaMOTHOCTH
3agau - TOTOBHOCTh K TPYAY, OCO3HAHHME LIEHHOCTH MAaCTEpCTBA, | YEJIOBEKA JJISl peUICHUS KU3HEHHBIX MPOOIIEM.
npodeCCHOHATBLHON | TpyAoIooue; I1P6 2. ChopMUpPOBAHHOCTb YMEHHSI PACKPBIBATH COJAEpIKAaHUE
NEeSITEIIbHOCTH - TOTOBHOCTh K aKTHBHOM JESTENbHOCTH TEXHOJOTMYECKOW | OCHOBOIOJAralouMX OWOJIOTUYECKUX TEPMUHOB U  TOHSITHIA:
MPUMEHUTEITHHO u COLIMATBHOU HAIPaBIEHHOCTH, CIOCOOHOCTH | )KM3Hb, KJIETKA, TKaHb, OpraH, OPraHW3M, BHJ, MOITYJISIIHS,
K pPa3IUYHBIM | HHUITUUPOBAThH, IIJIAHUPOBATh U CAMOCTOSTEILHO BBITTONHATE | DKOCHUCTEMA, OMOIIeH03, Onocdepa; MmeTaboau3m (0OMEH BEIIECTB
KOHTEKCTaM TaKylo JACSITebHOCTD; UM TpeBpallleHHe DJHEpPruM), TroMeocTa3d (caMmoperyssnus),

- HHTEpeC K pa3uuHbIM cdepaMm NpodecCHoOHATHHON
JIEATEIIbHOCTH.

MertanpeaMeTHbIC PE3yIbTaThl TOJDKHBI OTPAXKaTh:
OBnajieHre yHUBEPCAIbHBIMU YIEOHBIMH MMO3HABATEIHHBIMU
NEUCTBUSIMU:

a) 0a30BbIC JJOTUYCCKHE JICHCTBUS:

- CcaMOCTOSITENBbHO (HOPMYIHUPOBATH M aKTyaJU3UPOBATH
po0JieMy, paccMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHaBIIUBAaTh CYIIECTBCHHBIM MPU3HAK WM OCHOBAHUS
JUTSL CpaBHEHUS, Kitaccuukau u 00001IeHus;

- OTIPEACIISATH NN IeATeILHOCTH, 3a7aBaTh MapaMeTPhl

U KPUTEPUU UX JOCTHUKCHHUS,

- BBISIBJISITH 3aKOHOMEPHOCTH ¥ TIPOTHBOPEUHS

B PacCMAaTPUBACMBIX SIBICHUSIX;
- BHOCHTb KOPPEKTHBBHI B
COOTBETCTBUE PE3YyJIbTaTOB

JeATeIbHOCTD,
LeTISIM,

OLIEHUBATD
OIICHUBAaTh PHUCKHU

OnocuHTe3 OeNlka, CTPYKTYpHAash OpPraHW3allusl JKUBBIX CHCTEM,
JTUCKPETHOCT, CaMOpPETYJISIIHS, CaMOBOCITPOU3BEICHUE
(penpoaykius), HACJICICTBEHHOCTb, U3MEHYUBOCT,
9HEPr03aBUCUMOCTD, POCT U Pa3BUTHE, YPOBHEBASI OPraHU3AIINA.

I[IP6 3. CdopMHpOBAaHHOCT, YMEHHS PACKPBIBATh COJEPIKAHHE

OCHOBOIIOJIararommx 6I/IOJ'IOI‘I/I‘IGCKI/IX TGOpI/Iﬁ nu TUIIOTE3:
KJIETOYHOW, XPOMOCOMHOM, MYTAallMOHHOM, 3BOJIIOLIMOHHOM,
MPOUCXOKACHUS )KU3HU U YCJIIOBCKA.

I1P6 4. CdopmMupoBaHHOCTH yMEHUS pacKpbIBaTh

OCHOBOIOJIAralone OUOJIOTHYECKUE 3aKOHBI U 3aKOHOMEPHOCTHU
(I'. Mengens, T. Moprana, H.M. BaswmmoBa, 3. I'ekkens,
®. Mrounepa, K. bapa), rpaHuinbpl uX NpUMEHUMOCTH K JKUBBIM
CHCTEMaM.

ITPG 5. IlpuoOpeTeHre OmMbITa MPUMEHEHHS OCHOBHBIX METOJIOB
HAy4YHOTO MO3HAHUS, UCTIOJIb3YEMbIX B OMOJIOTUN: HAOIIOIEHUS

Y OTMCAHUS JKUBBIX CHCTEM, NMPOIIECCOB M SBJICHUI; OpraHu3aIiuu

! Vka3pIBaloTCS TMYHOCTHBIE M METATpeIMETHBIE pe3ynbTathl u3 ®IOC COO, B popMHUpOBaHHH KOTOPBIX Y4aCTBYeT 0011e00pa3zoBaTebHas AUCIUILIHHA.

2 [lucuunuHapHble (IIPEAMETHBIE) PE3YIbTAThl YKA3BIBAIOTCA B COOTBETCTBUHM C X MOJHBIM nepedreM Bo ®T'OC COO. TlpeameTHbIE pe3yabTaTsl 6azoBoro yposns (ITP6) mymepyroTes
B cootBeTcTBU @I'OC COO (ITpukaz MunobpHayku Poccuu ot 17.05.2012 Ne 413 (pemakmumst ot 27.12.2023 1.).
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HOCHGI[CTBI/Iﬁ ACATCIIbHOCTH,

0) 6a30BBIC UCCIIEAOBATEIIBCKUE JCHCTBUS:

- BJIaICTh HABBIKaMH yqeGHO-HCCHeHOBaTeHBCKOﬁ

U TPOCKTHOH JEATENbHOCTH, HABBIKAMH pa3pelICHUs
npobiuewm;

- BBISIBJIATH IPUYHHHO-CIICJICTBEHHBIC CBSI3U

U aKTyaJIM3UPOBATh 3a/1a4y, BEIABUTaTh TUIIOTE3Y

€e pCeIIeHHs, HaXOIUTh apryMEHTHl IS JO0Ka3aTeiIbhCTBa
CBOMX YTBEP)KICHHUM, 3a4aBaTh I[apaMeTpbl U KPUTCPUU
peleHus;

- AaHaJIM3UpoOBaTh IMOJYYCHHBIC B XOJC PCIICHUA 3aaadyu
pe3yabTaThl, KPUTHYECKH OILEHUBATh WX JIOCTOBEPHOCTH,
IMPOTrHO3UPOBATH UBMCHCHHUC B HOBBIX YCIIOBHAX,
pa3pabaThIBaTh IUIaH PEUICHUS MPOOJIEMBI C yU€TOM aHaln3a
UMEIOLIUXCA MaTEPUaIbHBIX U HEMAaTEPHUAIIbHBIX PECYPCOB;
-- YMETh IMIEPEHOCUTD 3HAHUS B MO3HABATEIHHYIO

" MPaKTUYCCKYIO 06J'IaCTI/I KU3HCOACATCIIbHOCTH,

- YMETb HHTETPUPOBATH 3HAHUSA U3 PA3HBIX MPEIMETHBIX
o0Jacren;

- BBIABUTAaTb HOBBIC HJCHU,
TIOJTXO/IbI ¥ PEIICHUS

npeajiaratb OpUIrMHAJIbHBIC

U TPOBEACHHS OHOJOTUYECKOTO HKCIEPHUMEHTa, BBIIBUKCHUS
THIIOTE3, BBUIBICHUS 3aBHUCHMOCTH MEXIY HCCIEIYSMbBIMH
BEIIMYMHAMH, 00BSICHEHUS MOJTYYCHHBIX pe3yJIbTaToB
u  (QopMyTupOBaHMS BBIBOJOB C HCIOJIH30BAHUEM HAy4YHBIX
MIOHSATUMN, TCOPUN U 3aKOHOB.

I[IP6 6. ChopMUpOBaHHOCTh YMEHHS BBIACIATH CYIIECTBECHHBIC
NPU3HAKK  BHUPYCOB, KICTOK  MNPOKApUOT U  DYKApHOT;,
OTHOKJICTOYHBIX M MHOTOKJIETOYHBIX OPraHW3MOB, BHJIOB,
OMOTeO1IeHO30B U JKOCHCTEM; OCOOCHHOCTH IPOLIECCOB OOMEHa
BEIIECTB M TIPEBpALICHUS DHEPTUM B KIETKe, (OTOCHHTE3A,
IUTACTUYECKOTO W JHEPreTM4eckoro oOMeHa, XEeMOCHHTE3a,
MHUTO3a, Melo03a, OIIOJOTBOPEHHSI, Pa3BUTHUS M Pa3MHOXKCHUS,
WH/IMBUYAIbHOTO Pa3BUTHS OpraHu3Ma (OHTOreHesa), OOprObI 3a

CYIIIECTBOBAaHUE, €CTECTBEHHOTO OTOOpa, BHUI000pa30BaHUS,
MPUCIIOCOOJICHHOCTH OPraHU3MOB K Cpele OOMTaHMS, BIUSHUS
KOMIIOHEHTOB ~ 3KOCHCTEM, AHTPOIIOTEHHBIX WU3MEHEHHI

B DKOCHUCTEMAaX CBOECH MECTHOCTH,

KpPYroBOpOTa BEIIECTB M MPEeBpaIlleHUe SHEPTHH B buocdepe.

I[IP6 7. CdopMHPOBAaHHOCTh YMEHHUS NPHUMEHSTH MOTyYCHHBIC
3HaHUS U1 OOBSACHEHHS] OMOJIOTMYECKHX IPOLECCOB U SIBICHUM,
IS IPUHATHS IPAKTHYECKUX PEIICHNH B TOBCEAHEBHOM KU3HU

c 1enblo olecrmeyeHHs O€30MAaCHOCTH CBOErO 370pPOBbS U
3I0POBBSI OKPYXKAIOIIUX JIFOACH, COONIOACHUS 30pOBOTO 00pasa
’KU3HHU, HOPM I'PAMOTHOTIO IIOBEJICHUS B OKPYKAIOLICH IPUPOJHOU
cpene; TMOHMMaHHE HEOOXOAMMOCTH HCIOIB30BaHUS JOCTH)KEHHUN
COBPEMEHHOW OMOJIOTMH M OMOTEXHOJOTUH Ui palMOHAIBLHOTO
IPUPOIOTIONB30BAHUSL.

I[TP6 8. CdhopMHUpPOBAaHHOCTH YMEHHUSI peliaTh OUOIOTUYECKUE
3a7a4M, COCTABIIATh TCHOTHITMYECKHE CXEMBI CKPEIIIBAHUS

IUIL pasHBIX THUIIOB HACJIEIOBAHUS MPHU3HAKOB Y OPraHU3MOB,
COCTaBJIATh CXEMBI IEPEHOCA BEUIECTB M YHEPTUH B IKOCHCTEMAxX
(uenu MUTaHMS, TUIIEBIE CETH).

I[IP6 9. CdopMuUpOBaHHOCTP YMEHHH KPUTHYECKH OIICHUBATH
uHbOpMaLMI0  OMOJIOTUYECKOTO  COJEPXKAHMs, BKIIOYAIOUIYIO




TNICEB/IOHAYYHBIC 3HAHMUS M3 PA3JIMYHBIX HMCTOYHHKOB (CpEaCTBa
MaccoBol uWH(pOpMaNUK, HAYYHO-TIOMYJSPHBIE MaTEepUab);
MHTEPIPETHPOBATD TUYECKHE aCTIEKTHI COBPEMEHHBIX
UCCIIEIOBaHUM B OMONOrMM, METUIMHE, OUOTEXHOJOTHUH;
paccMarpuBaTh  TJIOOANBHBIE  JKOJOTHYECKHE  MPOOIeMbl
COBpEMEHHOCTH, (OpMUPOBATH IO OTHOIICHHWIO K HHUM
COOCTBEHHYIO MO3HIIUIO.

I[IP6 10. ChopMupOBaHHOCTHL YMEHHW CO3/1aBaTh COOCTBEHHBIC
MUCHMEHHBIE M YCTHBIE COOOIIEHUS HAa OCHOBE OMOIOTHYECKOM
uHpOpMallUd U3  HECKOJbKHUX  HMCTOYHHUKOB,  T'PaMOTHO
MCIOJIb30BATh MOHATHIHHBIN anmapar OMOoJI0TUn

OK 02.
Hcnonb3oBars
COBpPEMEHHbIE
CpeAcTBa  ITIOHUCKa,
aHanmza

U HUHTEpIpeTarun
uHpopmarun

U MH(OpPMAIIOHHBIE
TEXHOJIOTHUHI IS
BBITIOJTHEHUS  3a/1a4
npodecCHOHATbHON
JeSITeIbHOCTH

JIM4HOCTHBIE PE3YNAbTaThl JIOJKHBI
[IEHHOCTH HAyYHOTO MO3HAHUS:
-c()OPMUPOBAHHOCTb MHPOBO33PEHHS, COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH U OOIIECTBEHHOU
MPAKTHKH, OCHOBaHHOTO HA  JAuajore  KyJbTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MecTa
B MIOJIUKYJIBTYPHOM MHpE.

MeTtanpeamMeTHbIe pe3yabTaThl IOJKHBI OTPaXKaTh:
OBnaneHre yHUBEPCAIbHBIMU Y4EOHBIMH MO3HABATEIbHBIMU
JEUCTBUSIMU:

B) paboTa ¢ nHpopMaIuei:

OoTpaXaTb B YaCTH:

- BIIQAETh  HABBIKAMHU  TONy4YeHHA  HHPOpMaLUU
U3  HWCTOYHUKOB  pasHbIX  THUIOB,  CaMOCTOSTEIBHO
OCYLIECTBIIATh IIOMCK, aHams, CUCTEMATU3ALUIO

U UHTEpIpeTanuio HHGOPMAIUU PAa3IUYHBIX BUIOB U (HopM
MPE/ICTABIICHHUS;

- OLICHMBAaTh JIOCTOBEPHOCTH, JIETMTUMHOCTb HH(OPMALINU,
€€ COOTBETCTBHUE MPABOBBIM U MOPAIIbHO-3THYECKUM HOpMaM

ITP6 1. ChopmupoBaHHOCTH 3HAHUN O MECTE M POJI OMOJIOTHH

B CHUCTEME HAy4YHOTO 3HaHUS; (YHKIMOHAJIBHOH TPaMOTHOCTH
YesioBeKa JJIs PEelIeHuUs )KU3HEHHBIX MPoOIIeM.

I[1P6 7. CdopMHpPOBaHHOCTH yMEHHUS NPUMEHATH MOJyYCHHBIC
3HAHUA U1 OOBSICHEHHUS] OMOJIOTUYECKUX MPOLECCOB U SIBICHMUIA,
JUTS IPUHSTHS IPAKTUYECKUX PEIICHUH B TOBCETHEBHOM KU3HU

C Ienplo obOecredeHHsi OE30MacCHOCTH CBOETO 3JI0POBBSI H
3I0pPOBbsI OKPYKAIOIIUX JFOJIEH, COO0IEHUsT 3J0pOBOro o0Opasa
YKW3HU, HOPM I'PaMOTHOI'O TTOBEJICHHS B OKPY>KAIOIIEH TPUPOTHOM
cpeze; MOHMMaHUue HEOOXOIMMOCTH HCIOIb30BAHUS JOCTHKCHHUN
COBPEMEHHOUM OHOJOrMM U OUMOTEXHOJOTUH Ui pallOHAIBHOTO
MIPUPOJIOTIOIB30BAHUS.

I[TP6 10. ChopMupoBaHHOCTHL YMEHHW CO3/1aBaTh COOCTBEHHBIC
MUCHMEHHBIE M YCTHBIE COOOIIEHUS HAa OCHOBE OMOJIOTHYECKOM
uHpOpMallUd U3  HECKOJbKUX  HMCTOYHHUKOB,  TI'PaMOTHO
MCTOJIb30BATh MOHATHIHBIN anmapar OHoI0run

OK 04. 3ddexTuHO
B3aUMOJEHCTBOBATh
u paboTaTh

B KOJIJICKTHBE

1 KOMaH/Ie

JImgyHOCTHBIE pE3yIbTaTbl MOOJDKHBI OTpaXaTb B YaCTH:

OCHHOCTH HAYYHOI'0 TO3HAHUA: OCO3HAHUC [LCHHOCTHU
HaquOﬁ JCATCIIbHOCTH, TOTOBHOCTbH OCYIICCTBJIATH
IMPOCKTHYIO u HCCICO0BATCIILCKYIO ACATCIIBHOCTD

WHAMBUAYAJIBHO U B TPYyIIIE.

ITP6 5. IlpuoOpereHne ompiTa MPUMEHEHUS] OCHOBHBIX METOOB
HAayY4YHOTr'O IMMO3HaHUs, UCIIOJIb3YCMbIX B 6HOHOI‘I/II/IZ HaGHIO,Z[eHI/IH n
OITMCAHMSI )KUBBIX CHCTEM, IPOIIECCOB W SIBICHUH; OpraHU3alnu U
IMPOBCACHUA 6HOJ’IOFI/I‘-IGCKOI‘O OKCIICPUMCHTA, BBIIBHUKCHU S
THIIOTE3, BBUIBJICHUS 3aBHCHMOCTH  MEXIY HCCIEIYEMBIMH




MeTtanpeamMeTHbIe pe3yabTaThl TOJKHBI OTPaXaTh:
OsgnageHue YHUBEPCATbHBIMHU KOMMYHUKATUBHBIMU
JEUCTBUSIMU:

0) cOBMeCTHasl IeSITEIIbHOCTD:

- MIOHUMATh M UCIIOJIb30BATh MTPEUMYIIIECTBA KOMaH THOM

Y WHIUBUIYaJIbHOU PaOOTHI;

- MMPpUHHUMATDH ueian COBMECTHOU ACATCIBHOCTH,
OpPraHU30BbIBaTh U KOOPAUHUPOBATH ACHCTBUS

Mo €€ JOCTHXKCHHIO: COCTaBIATh IIJIaH  JICHCTBUH,
pacnpeneniarb poiaud C Y4eTOM MHEHUM YYaCTHUKOB

00CYXKJIaTh pe3ybTaThl COBMECTHOUN pabOTHI

BEJIMYMHAMU, OOBSICHEHHS MTOJTyYSCHHBIX PE3Y/IbTaTOB
U (QOopMyIupOBaHMS BBIBOJOB C HCIOJb30BAHUEM HAy4YHBIX
MIOHATUN, TEOPUN U 3aKOHOB

OK 07.
CopelicTBOBATH
COXPaHEHHUIO
OKpY’Karollen

Cpelbl,
pecypcocOepexeHn
10, MPUMEHSTh
3HAHUSA

00 U3MEHEHUHU
KIIUMaTa, TPUHIIUITBI
OEpEKITUBOTO
MIPOU3BO/JICTBA,

a3 exTrBHO
JIECTBOBATH

B Ype3BbIYAHBIX
CUTYaIUIX

JInyHOCTHBIE pe3ynapTaThl JOJDKHBI OTPAXKaTb B YACTHU:
OKOJIOTMYECKOTO  BOCHUTAHUSA: -  cHOPMHPOBAHHOCTH
3KOJIOTUYECKOW KYJIbTYpPbI, IOHUMAaHHUE BIUSHUS COLUAIBHO-
HKOHOMHUYECKUX MPOLIECCOB HA COCTOSIHUE MPUPOTHON

U COLMAIbHON Cpefbl, OCO3HAHUE TJI00AILHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIeM;

- IUIJAHUPOBAHWE U  OCYUIECTBIICHWE  JEHUCTBUUA B
OKpYXKaIOIlEeW Cpele Ha OCHOBE 3HAHUS LEJIEH YCTOMYMBOTO
Ppa3BUTHUS YEIOBEUECTBA;

- QAKTHUBHOE HEINpUATHE JIECUCTBUI,
OKpYKalolllei cpee;

- yMeHUue MPOTHO3UPOBATH HEeOIaronpHsITHBIE
3KOJIOTUYECKHUE TOCIEACTBUS MPEIIPUHUMAEMBIX JTEUCTBUM,
npeaoTBpanaTh ux;

- paclIupeHue OmbITa
HaIpaBJIECHHOCTH.
MeranpeameTHbIe pe3ynbTaThl JOJKHBI OTPAXkKaTh:
OsnaneHue YHUBEPCATbHBIMU KOMMYHUKATUBHBIMU
NIEUCTBUSIMU:

0) COBMECTHas JICSITCIIbHOCTD:

- IIOHMMAaTh M UCIHOJIb30BaTh IPEUMYIIECTBA KOMAaHIHOU
Y MHIUBHUIYAJILHON paboTHI,
- NPUHUMATh  IIEJIH

MMPUHOCAIINX BpCA

JCATCIIBHOCTH JKOJIOTHYECKOU

COBMECTHOU JIeSITeIIbHOCTH,

ITP6 5. IlpuoOpereHne ompiTa MPUMEHEHUSI OCHOBHBIX METOOB
HAYYHOT'O TIO3HAHUS, UCTIOIb3yEMBIX B OMOJIOTHH: HAOIIOACHUS

Y OTMCAHUS KUBBIX CHCTEM, NPOILIECCOB U SIBJICHUI; OpraHu3aluu
U TIPOBEJCHHUS OUOJIOTUYECKOTO HKCHEPUMEHTA, BBIIBHKCHHS
TUMOTE3, BBISBICHHUS 3aBUCUMOCTH MEXAY HCCIETyeMbIMHU
BEJTMYMHAMU, OOBSICHEHUSI TIOTYYCHHBIX PE3YIIbTaTOB

u  GOpMyIUPOBAaHUS BBIBOJIOB C HCIOJB30BAHUEM HAyYHBIX
MIOHSATUM, TCOPUN U 3aKOHOB.

I[IP6 6. CdhopMUpOBaHHOCTh YMEHHS BBIACHATH CYIIECTBECHHBIC
MpU3HAKA  BHPYCOB, KIETOK MNPOKAPUOT U  DYKAPHOT;
OJTHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, BH/JIOB,
OMOTeO1IeHO30B U JKOCHCTEM; OCOOCHHOCTH IPOLIECCOB OOMEHa
BEUIECTB U TMPEBpAeHUs] DSHEPTUUM B KJeTke, (OTOoCcHHTE3a,
IUTACTUYECKOTO W JHEPreTM4eckoro oOMeHa, XEeMOCHHTE3a,
MHUTO3a, MeH03a, OIUIOJOTBOPEHHMSI, Pa3BUTUS M Pa3MHOXKEHUS,
WH/IMBUYAIbHOTO Pa3BUTHsI OpraHu3Ma (OHTOTreHe3a), 00pbObI

3a CyIIEeCTBOBAaHUE, E€CTECTBEHHOIo OTOOpa, BUI000pa30BaHUf,
MPUCIIOCOOJICHHOCTH OPraHU3MOB K Cpelae OOMTaHMS, BIUSHUS
KOMIIOHEHTOB  3KOCHCTEM, AQHTPONOTEHHBIX U3MEHEHUH!
B DKOCHUCTEMAaX CBOECH MECTHOCTH,

KpYroBOpOTa BEIIECTB M MPEBpaIlieHne YHEPTUH B Ouocdepe.

I[1P6 7. CdopMHpPOBaHHOCTH yMEHHUS NPUMEHATH MOJyYCHHBIC
3HAHUS U1 OOBSICHEHHUsS] OMOJIOTUYECKUX MPOILECCOB U SIBICHUIA,




OpraHU30BBIBATH u KOOpJAMHUPOBATh NEUCTBUS | JUIsl IPUHATHS NPAKTHUUECKUX PEUIEHUM B MOBCEJHEBHOW YKU3HU
0 €€ JIOCTIKEHHUIO: COCTaBJIATh IUIaH JCWCTBHIA, | C Iebl0  oOecredyeHuss Oe30MacHOCTH CBOEro 3/I0pOBbS U
pactpeneniaTb poJIM € YyYeTOM MHEHUH YYaCTHHKOB | 3JOPOBbS OKPYXKAIOIIMX JIOAEH, COOIIOACHUS 3710pOBOro oOpasa
o0cyXJaTh pe3yibTaThl COBMECTHOM pabOThI KU3HU, HOPM TPAaMOTHOTI'O MTOBE/ICHUS B OKpY’KaloIlel MPUpOAHOIN
cpeze; MOHMMaHUue HEOOXOIMMOCTH HCIOIb30BAHUS JOCTHKCHHUN
COBPEMEHHOM OHOJOTrMM U OUMOTEXHOJOTUH Ui pallOHAIBHOTO
IIPUPOIONOIB30BAHUS




2. CTpyKTypa U copep:xaHue 0011e00pa30BaTeJIbHON JUCIHUILIUHBI
2.1. O0beM JUCHUIIMHBI U BBl y4eOHOH padoThI

Bup yueOHoit paboTbl O0bem B yacax
O0bem 00pa3zoBaTeJIbHOM MPOrPaMMbI IM CITATIIMHbI 78

B T.Y.

TEOPETUYECKUE 3aHATHS 56
[IPAKTUYECKUE 3aHATUS 18
CamocrosrenbHas pabora 4
IIpomexyTouHas arrectanus (qTuddepeHIPOBaHHBIN 3a4ET)




2.2. TemaTn4yecKuil IJIaH U COJEePKAHUE TUCHUILINHBI

Konst
pe3yJbTaToB
o0yueHust u
HanmenoBanmue pasaesioB | Coaepxanue yueOHOro Mmatepuasa (0CHOBHOe U NPodecCHOHAIBLHO OPUEHTHPOBAHHOE), JIadopaTopHblie 1 | O0bem d;i) OBLH:TE::::;O
H TeM NpaKTHYeCKUe 3aHATHUS, IPUKJIAAHON MOAYJIb (IPH HAJTUYMH) yacoB pKOT[())p])IX
crnocodcTByeT
JJIEMEHT
NMPOrpaMMbI
1 2 3 4
OCHOBHOE cO/Iep:KaHue
Pa3ned 1. buonorns kak Hayka. ZKuBble cHCTeMbl M HX OPraHU3ALHA 4/0/0
Tema 1.1. Coneprxanne y4eOHOT0 MaTepurana 4
buonorus Buosnorus — Hayka o xuBoii mpupoze. CBsi3u OHOJIOTHH ¢ OOIIECTBEHHBIMH, TEXHUYECKUMU U
B CHCTEME HayK. JIPYTUMHU €CTECTBEHHBIMU HayKaMu, Gpuiocodueit, penuruei, STHKON, 3CTETUKOW U TIPaBOM.
Oomas Pone Ouonorun B (OpPMHPOBAHMU COBPEMEHHOM HayuyHOW KapTHHBI Mupa. Cucrema
XapaKTepUCTUKA OMOJIOTMYECKHUX HayK.
KU3HU Metoabl TO3HAHUS KUBOM MPUPOAbI (HAOMIOJCHUE, SKCIIEPUMEHT, OIUCAHUE, U3MEpeHHe, OK-02
KJ1accuukanms, MOJICTUPOBAHNE, CTATUCTUYECKAs 00pabOTKa TaHHBIX).
JKussie cucteMsl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus 0noiaoruu. OTIn4ne KUBBIX CUCTEM
OT HEOpTraHW4eCcKou mpupo ibl. CBOHCTBA OMOCUCTEM U UX pa3HOOOpa3ue.
YpoBHH OpraHM3aliu ouocucrem: MOJIEKYJISIPHO-TEHETUUECKUH, KJICTOYHBIH,
OpTraHW3MEHHBIM, TOMYJISIMOHHO-BUAOBONW, 3KOCHUCTEMHBIM (OMO - TeOIEHOTHYECKUH),
o6uocdepHblit
Pa3znen 2 Xumudecknii COCTaB M CTPOEHHE KJIETKH 8/6/0
Tema 2.1. Coneprxanne y4eOHOT0 MaTepurana 2
XUMHUYECKUH COCTaB | XUMUYECKUN COCTaB KJIETKU. XMUMHYECKHE 3JIEMEHTHI: MaKpOdJIEMEHTBI, MUKPOAJIEMEHTHI.
kJeTku. Bona Bonga um munepanpHble BemiecTBa. OYHKIIMM BOABI M MUHEPAbHBIX BEIIECTB B KJIETKE.
U MUHEpaJIbHbIE [Monnep>kaHue OCMOTHYECKOTO OaiaHca
BEIIIECTBA [IpakTrueckoe 3aHsTHe 2
Ne 1 «buonornyeckas pojib MHUHEpAJIbHBIX BEIIECTB B 00ECIEUCHHUM KU3IHEACSITEIbHOCTU
OpPTraHU3MOB, MIPOSIBJICHUS AMCOaTaHCa MUHEPAIBHBIX 3JIEMEHTOBY» OK-01, OK-02,
Tema 2.2. Coneprxanue yueOHOro MaTepuasa 4 OK-04
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buonornuecku
Ba)KHBIE XUMHUYECKHE
COEIUHEHUS

benxu. CocraB u ctpoeHue 0enkoB. AMUHOKHCIOTH — MOHOMEpHI OenkoB. Hezamenumblie u
3aMEHUMBIC AMHHOKHUCJIOTHI. AMHHOKHCIOTHBI COCTaB. YPOBHH CTPYKTYpPHl O€IKOBOMH
MOJIEKYJBI (TIEPBUYHAS], BTOPUYHAS, TPETHUYHAS U YETBEPTHUYHAS CTPYKTypa). XUMHUUYECCKUE
cBoiictBa OenkoB. buonorundeckue ¢yHkiuu OenkoB. DepMeHTHI — OHOJIOTHYECKHE
karanuzaropel. CTpoeHue ¢epMeHTa: aKTUBHBIA IIEHTp, CyOcTpaTHas CHeuu(UIHOCTb.
KodepmenTtsl. Buramunbl. OTiandns GepMEHTOB OT HEOPTaHUUECKUX KaTaJIu3aTOPOB.
VYraeBoasl: MOHOCaxapuabl (IJIIOKO3a, pubo3a M Je30KCHpUO03a), aucaxapuiabl (caxaposa,
JIaKTO3a) W ToJIMcaxapuabl (Kpaxmai, TIWKOTeH, Ieurono3a). buomornueckue GyHKImm
yraeBonoB. Jlumuael:  Tpurmmnepuabl, Qochomunuael, crepounsl. [uapodumsHO-
ruapodoOHbIe cBoMcTBa. buonormuyeckne ¢GyHkiuu smmunoB. CpaBHEHHE YTJIEBOJOB,
OCJIKOB W JMIHIOB Kak HCTOYHMKOB »Hepruu. Hyknemnoseie kucnotsl: JJHK u PHK.
Hyxneotuasl — MoHOMEpHI HYKJIEMHOBBIX KUCI0T. Ctpoenue u ¢pynkuuu JJHK. Ctpoenue u
¢ynkuuu PHK. AT®: crpoerne U QyHKIIUU

JlabopaTopHuble 3aHATHS (Ha BRIOOP MpEnoaaBaTes)

Ne 1 «Onpenenenue HaIMUUs Kpaxmasa B MPOAYKTAaX MUTAHUSD)

Tema 2.3.

CrtpyKTypHO-
(GyHKIIMOHATIbHAS
OpraHu3aIys KJIeTOK

Coneprkanue yaeOHOTo MaTepraa

[{uTonorus — Hayka o kierke. Kierounas reopust — npuMep B3auMOJIEHCTBHS Uel u (pakToB
B HAYYHOM ITO3HAHUU. METOIbl U3y4EHHUS KIETKH.

Krnerka kak menoctHas xuBas cucreMa. OOmue mpU3HAKW KIETOK: 3aMKHYTas Hapy)KHas
MeMOpana, moJiekyisl JIHK kak renernueckuii anmapar, cucreMa CHHTe3a Oerka.

Tumbl  KIETOK: dyKapuoTHuYecKass W INpokapuotuueckas. (OCOOEHHOCTH  CTPOCHHUS
MpOKapuoTHUECKOM KieTku. Kierounass crteHka Oaktepuil. CTpoeHHE SYyKapHOTHUECKOU
kJeTki. OCHOBHBIE OTIIMYMS PACTUTENILHOM, )KUBOTHOW M TprOHOM KieTku. [loBepXHOCTHBIE
CTPYKTYphl KIIETOK— KJI€TOYHAsi CTEHKa, TJIMKOKaIukc, ux ¢yHkiuu. [lnazmartuueckas
MeMOpaHa, ee CBOMCTBA U (PyHKITHH.

[utomnazma u ee opraHowabl. OmHomeMOpaHHble opraHouasl kietku: OIIC, ammapar
lNonbmxu, nuzocombl. [loayaBTOHOMHBIE OpPraHOWABI KJIETKH: MHUTOXOHJAPHWH, IUIACTHBI.
[TpoucxoxaeHne MUTOXOHAPUN W TwiacTuA. Buapl mmactua. HememOpaHHBIE OpraHOUIIbI
KJIETKA: PUOOCOMBI, KJICTOYHBIA IEHTP, UEHTPUOIH, PECHUYKH, KIYTHUKUA. QDOYHKIUH
OpraHOMJIOB KJIETKU. BKitoueHus.

SAnpo — perymsropubsiii eHTp kieTku. CTpoeHue siapa: saepHas 000J0uKa, KaphoIlia3Ma,
XPOMATHH, SIPBIIIKO. XPOMOCOMBL. TpaHCIOPT BELIECTB B KJIETKE

JlaGopaTopHble 3aHATHUS

11



Ne 2 «M3yyeHne CTpoeHUs KJIETOK PacTEeHHi, )KUBOTHBIX M OaKTepHil MM0J MUKPOCKOIIOM Ha
TOTOBBIX MUKPOIIPENapaTax U UX OMMUCAHUE)»

Pasznea 3. dKuzHeneaTeJbHOCTDL KJIECTKH 8/2/0
Tema 3.1. Coneprxkanne y4eOHOT0 MaTepurana 4
OOMeH BeleCcTB OOMeH BemiecTB, WIKM METa00IUu3M. AcCUMMIIALNS (TUTACTHYECCKUH OOMEH) M JUCCUMUISIIUS
U IIpEBPaICHUC (oHepreTHyecKuil OOMEH) — JBE CTOPOHBI €IMHOTO Ipoliecca Meradonusma. Poib 3akoHOB
SHCpruu COXpaHEHMs BEIIECTBAa W SHEPruM B NOHUMAHMU MeTabonmu3ma. Turbel oOMEHa BEIECTB:
B KIJICTKC aBTOTpO(HBIA U reTepoTpodHblii. Poib GepMeHTOB B OOMEHE BEIIECTB U IMPEBPAILCHUH
sHeprun B kieTtke. PotocuHTe3. CBeToBas W TeMHOBas ¢as3wpl (orocuHTe3a. Peakium
dbortocunTe3a. IpdexkTuBHOCTD (HOTOCHHTE3a. 3HaUeHUE (POTOCHHTE3A VIS KU3HU Ha 3emiie.
Bnusinue ycnoBuii cpenpl Ha (OTOCHHTE3 M CIIOCOOBI MOBBILICHHS! €0 MPOAYKTUBHOCTH Y
KYJIbTYPHBIX pacTeHHi. XEMOCHHTE3. XEMOCHHTE3Mpylolmue OakTepuu. 3HaUCHHUE
XEMOCHHTE3a JUIsl )KM3HU Ha 3eMJIe.
DHepreTudeckuii 0OMeH B KileTke. Paciiernienre BelecTs, BbIJCICHNE U aKKyMYJIHPOBaHHE
SHEpPIUU B KJIETKE. DTambl 3HEpPreTHueckoro oomeHa. Inmkonus. bposkeHue M ero BHIBL - -
KI/I(E‘IOPOI[HOC OKHCJICHUE, WU II)U'ICTO‘IHOC JIbIXaHUE. OKI/ICJ‘II/ITCJ'IBHOI; bochopunupoBanue. OF (())112_(())5 0
D PeKTUBHOCTH HIHEPTETHIECKOr0 0OMEHa
Tema 3.2. Coneprxkanne y4eOHOT0 MaTepurana 2
Buocunres Oenka Peakumu wmatpuunoro cuHTe3a. [eHermueckas wuHpopmanus u JHK. Peammuzamus
reHEeTHYeCKO nH(popManuu B KieTke. [ eHeTHYeCKuii Ko M ero CBOMCTBa. TpaHCKPUTIIIUS —
matpuunblii cuHTe3 PHK. Tpancmsmms — OuocuHTe3 Oenka. OTambl TPaHCIALMH.
Konupoanue amuuokucinot. Ponbs pubocom B OnocunTe3e Oenka
IIpakTuueckoe 3aHATHE 2
Ne 2 «PeureHue 3a7a4 Ha ONpEAEICHUE MOCIEI0BATENIbHOCTH HYKJIEOTUAOB»
Tema 3.3. Coneprxanne y4eOHOT0 MaTepurana 2
Bupycsl Hexnerounsie ¢popmbl )Ku3HU — BUpYCHL. Mctopust oTkpbiTHs BupycoB (/. U. MBanoBckwuii).
Oco00EHHOCTH CTPOSHHUS U KU3HEHHOTO IHKJIa BUPYCOB. baktepuodaru. bonesnu pacrenuii,
’KMBOTHBIX M Y€JIOBEKa, BbI3bIBaeMble BUpycamMu. Bupyc nmmyHoaeduuura yenoseka (BIY)
— Bo3Oyautens CITN/a. TlpodunakTuka pacnpocTpaHeHns BUPYCHBIX 3a001€BaHUM
Pa3nes 4. PazMHOXkeHHe M1 HHIUBHAYATbHOE Pa3BUTHE OPTAaHU3MOB 4/2/2
Tema 4.1. Coneprxanue yueOHOro MaTepuasa 2 OK-01, OK-02,
JKu3HEeHHBIN UK Knerounsnii mwki, WM >KA3HEHHBIM 1MWK KieTku. MHTepdasza m mmros. Ilporeccsr, OK-04
KIIETKHU npoTekaromue B uaTepgase. Permkanus — peakuus marpuunoro cunresa JJHK. Ctpoenue
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XpOMOCOM. XpOMOCOMHBIM Habop — KapuoTuIl. JIMIIONUHBIN U TarIONTHBIH XPOMOCOMHBIE
HaOopbl. Xpomatuabl. lluTomormyeckue OCHOBBI Pa3MHOXKEHHMS M HHIMBUAYAJIbHOTO
pazBuTHug opraHusmoB. [Jlenenue knetku — wmuTo3. Craaum Murtosza. Ilponeccsl,
IPOUCXOJAIIME HAa PasHbIX CTaausAX MUTO3a. DHOJIOTMYECKHMH  CMBICI  MHUTO3a.
[Tporpammupyemasi rudesb KJIETKH - alloITo3

Tema 4.2.
@OpMBI pa3sMHOKECHUS
OpPraHU3MOB

Coneprkanue yaeOHOTo MaTeprasia

@DopMBI pa3MHOKEHUSI OPraHU3MOB: 0ECosioe U MOJIoBoe. Buapl 6ecronoro pa3MHOKEHUS:
JielieHre HaJIBOE U MOYKOBAaHKE OJTHO M MHOTOKJIETOUHBIX, CIOPOOOpa30BaHue, BEreTaTHBHOE
pa3MmHo)keHue. IcKkyccTBEHHOE KIIOHUPOBAHUE OPraHU3MOB, €70 3HAYEHUE JJIs1 CEJICKIIUH.
[TonoBoe pazMHOXeHHUE, €ero OTauYHs oT Oecmosioro. Meiio3. Ctaguu meitosa. [Iporeccsr,
npoucxodsnie Ha cragusx Menosa. IloBenenne xpomocoMm B Menose. Kpoccunrosep.
buonornueckuii cMbIC U 3HaUYeHHE Meio3a. ["lameTorenes — mporecc 00pa3oBaHMs MOJOBBIX
KJICTOK Y KHUBOTHBIX. ITomoBrle kele3bl: CEMEHHUKHA U SIMUHUKH. 06pa3013aHne " pa3BUTUC
MOJIOBBIX KIJIETOK — TaMeT (CHepMaTo30ui, SIMIIeKIeTKa) — CIEepMaTOreHe3 U OOreHes.
Oco0eHHOCTH CTPOCHUS SIMIIEKIIETOK U ciepMaTo3ouoB. OmnogorBopenue. [laprenorenes

Tema 4.3.
NuauBunyansHoE
pa3BUTHE OPTraHU3MOB

CamocTosiTesibHasi padora

WNupuBuayanbHOe pa3BUTHE (OHTOTEHE3). DMOpPHOHANBHOE pa3BUTHE (AMOpPHOTeHe3). DTambl
SMOPHOHAILHOTO Pa3BHTHS Yy IMO3BOHOYHBIX JKHBOTHBIX: JIPOOJICHHWE, TacTPYJISIHS,
opranoreres. IlocTamMOpuoHanbHOE pa3BUTHE. THUIBI MOCTIMOPUOHATIBHOTO PA3BUTHUS:
npsiMOe, HempsMoe (JIMYMHOYHOE). BnusHue cpenbl Ha pa3BUTHE OPraHU3MOB; (DaKTOpHI,
CIOCOOHBIE BBI3BIBATH BPOXKICHHBIE ypoAcTBa. PocT m pasButue pacreHuil. OHTOreHe3
I[BETKOBOT'O PACTECHUsI: ABOHHOE OIUIOAOTBOPEHHE, CTPOSHHE CEMEHH, CTAINH PAa3BUTHS

IIpakTrueckue 3aHATUS

Ne 3 «Madexmonnble 3a00IeBaHUS U SMUJEMUHN B HICTOPUU YEIIOBEUYECTBAY.
No 4 «Baknunanus kak npoduaakTuKa HHOEKITMOHHBIX 3a00JICBaHUIN

Pasznen S. HacjieicTBEHHOCTh 1 M3BMEHYNBOCTH OPraHU3MOB

8/6/0

Tema 5.1.
3aKOHOMEPHOCTH
HacCJIC0OBaHUA

Copep:xanne yaeOHOT0 MaTepuana

[IpenMer u 3amauu reHeTUKH. Poiib UTONOTUK U SMOPHOJIOTHN B CTAHOBJICHUU T'€HETHKHU.
Bkiag poccuiickux M 3apyOeKHBIX YUEHBIX B pa3BUTHE T'€HETHKH. MeToabl TeHETUKU
(ruOpUAOTOTUYECKHM, I[MTOTCHETHYECKUN, MOJICKYJIsApHO-reHeTnueckuii). OCHOBHBIC
TEeHETUUYECKUE TIOHATHS. | 'eHeTnueckasi CHMBOJIMKA, UCIIOJIb3YyEMasl B CXeMaX CKpELIUBaHUIA.
3aKOHOMEPHOCTH  HacJle[OBaHUs  MPHU3HAKOB,  ycTaHOBIeHHble [.  Menaenem.
MoHorubpuiHoe CcKpemuBaHue. 3aKOH eInHO0Opa3usi TUOPUAOB TEPBOTO IOKOJCHHSL.
[IpaBuio noMuHMpOBaHUA. 3aKOH pACIICIUICHUS MPU3HAKOB. [MIOTE3a YMCTOTHI TaMeET.

OK-01, OK-02,
OK-04
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[TonHOE M HemoiHOE NTOMUHUpOBaHHE. JurnOpuaHOoe cKpeluBaHUe. 3aKOH HE3aBHCHUMOTO
HACJICJIOBAaHHUS TPHU3HAKOB. l[UTOreHeTMYeCKHe OCHOBBI JUTHOPUIHOTO CKpEITUBAHUS.
AHanmuzupyromiee CcKpenmBaHue. lcmonp3oBaHNEe aHAIM3UPYIOMIETO CKPEIIWBAHUS IS
ompe/IeJIeHUs] TEHOTHUITA 0CO0U

[IpakTHueckoe 3aHsATHE

No 5 Pemenue 3amad Ha ONpeeTCHUE BEPOSTHOCTH BO3HUKHOBEHHMS HACIEICTBEHHBIX
NPU3HAKOB TPU MOHO-, [JHU-, MOJUTHUOPUIHOM M AHAIMZHUPYIOUIEM CKpEIIUBAHHH,
COCTABJICHHE T€HOTUTTMYECKUX CXEM CKPEIIMBAHUS

Tema 5.2. Coneprxanue yueOHOro MaTepuasa
CuermieHHOEe CueruieHHOe  HaciemoBaHue Tmpu3zHakoB. Pabora T. Moprana mo crernjieHHOMY
HACJICAOBAaHHUE Hacjel0BaHUIO TeHOB. HapyiieHue cuemiieHuss TEHOB B pPe3yJbTaTe KPOCCHUHTOBEpa.
MIPU3HAKOB XpOMOCOMHast TEOPHS HACIEACTBEHHOCTH. | eHeTHYECKHEe KapThI.
I'enetnka noma. XpoMOCOMHOE ompejieieHue moJjia. AyTOCOMBI M TOJIOBBIE XPOMOCOMBI.
['omorameTHbIC W TeTeporamMeTHble OpraHu3Mbl. HaciemoBaHue NMpU3HAKOB, CICTUICHHBIX C
II10JIOM
[IpakTHueckoe 3aHsTHE
No 6 Pemenue 3amady Ha ONpeeCHHE BEPOSTHOCTH BO3HUKHOBEHHMS HACIEICTBEHHBIX
MPU3HAKOB TIPH  CIEIJICHHOM HACJICIOBAaHUM, COCTABJICHHE TEHOTUIIUMYECKHX CXEM
CKpelMBaHUs
Tema 5.3. Coneprxanue yueOHOro MaTepuasa
3aKOHOMEPHOCTH N3MenunBOCTh. BHUibl ”3MEHYMBOCTH: HEHACIIEACTBEHHAs! M HAcJIeACTBEHHas. Posib cpenbl B
H3MEHYUBOCTHU HEHACJIeICTBEHHON M3MEHYMBOCTH. XapaKTEPUCTHUKA MOAM(PUKALMOHHOM H3MEHYHMBOCTH.

Bapuanuonsslii psia v BapuanmonHasi kpuBas. Hopma peakuuu npusHaka. KoauyecTBeHHbIE
M KayeCTBEHHBbIC TPU3HAKM W HMX HopMma peaknuu. CBoiicTBa MOIM(UKAITMOHHON
M3MEHYUBOCTH.

HaCJIe,Z[CTBeHHa}I, WM T'CHOTUIINMYECKAasA HN3MCHYHNBOCTD. KOMGI/IHaTI/IBHaH U3MCHYUBOCTD.
Meiio3 ¥ TONOBOM MPOIECC — OCHOBA KOMOMHATHMBHON W3MEHYMBOCTH. MyTalmoHHAs
NU3MCHUYUBOCTD. Knaccnq)mcaupm MyTaHHﬁZ ICHHBIC, XPOMOCOMHBIC, TCHOMHBIC. YacroTta un
NpUYMHBI  MyTanui. MyrtareHHele  (QakToppl. 3aKOH TOMOJIOTHYECKHX  PSJIOB B
HaCHeHCTBeHHOﬁ U3MCEHYUBOCTHU
H. 1. BaBuiosa

[IpakTHueckoe 3aHsATHE

No 7 PemeHune 3amad Ha ONpEIETICHHUE BEPOSTHOCTH BO3HUKHOBEHHMS HACIEICTBEHHBIX
HpI/IBHaKOB HpI/I pastquIx THUIIaxX B3aHMO,Z[€I>'ICTBH}I I'€HOB, COCTAaBJICHHUC TI'CHOTUIIMYCCKHUX
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CXCM CKPCIIHMBAHUA

Tema 5.4.

Coneprkanue yaeOHOTo MaTeprasa

I'eneTuka uenoBeka

I'enernka uenoBeka. Kapuorun denoBeka. (OCHOBHBIE METOJBI TE€HETUKH YEJIOBEKA:
TeHEATOTHYECKUN, OJM3HEIOBBIA, ITUTOTEHETUYECKUM, OMOXUMUUYECKHH, MOJICKYJISIPHO-
reHeTudyeckuid. COBpEMEHHOE OIpEeNICHHE T€HOTHUIA: MOJTHOT€HOMHOE CEKBEHHPOBAHME,
TeHOTHIHMPOBaHKE, B TOM unciie ¢ momouisto [11[P-ananu3a. HacnencrBennbie 3a0o0eBanms
YelloBeKa: TeHHble OO0Je3HH, OONe3HM C HACIEACTBEHHOW MPEapacoioKEHHOCTBIO,
XpoMocoMHbIe 0o0se3Hn. ComMaTH4YeCKWe W TeHepaTUBHbIE MyTalud. CTBOJIOBBIE KIIETKH.
[Tpunmunsl  310poBoro  o0Opasa JKHM3HM, JMArHOCTHKH, NPO(PUIAKTHKH U JICYCHUS
TEHETUYECKUX  OoJie3He.  MemuKO-TeHETHYeCKOe  KOHCYJbTHPOBAaHHWE.  3HAYCHHE
MGI[HHHHCKOﬁ TCHCTUKMU B MNPCAOTBPAIICHUU W JICUCHUHU TI'CHCTHYCCKUX 3a6OHeBaHHﬁ
YyesoBeKa

HpaKTI/I‘-IGCKOG 3aHATUC

No 8 «CocraBieHue u aHaJIn3 POJOCIOBHBIX YEJIOBEKA)

Pa3zgen 6. DBoaoniuoH

Has1 OHoJIOrus

6/1/0

Tema 6.1.
OBOJIIOIIMOHHAS
TEeOpHst
H €€ MECTO
B OHooruu

Copep:xanne yaeOHOTo MaTepuana

[IpennochuIku BO3SHUKHOBEHHS SBOIOIMOHHON TEOPUHU. DBOJIIOLUOHHAS TEOPUSI U €€ MECTO
B Ouonoruu. BiusHue 5BONIOLMOHHOW TEOPHHM HA pa3BUTHE OMOJOTHM W APYTHX HayK.
CaunerenbcTBa 3BoMONMH. [laneoHToNOrMUecKye: MocieJ0BaTeaIbHOCTD MOSBICHUS BUOB B
MAJICOHTOJIOTUYECKOM JIeTonmuCH, mnepexonHsie Gopmbl. buoreorpaduueckue: cxoncTBo u
paznuuue ¢ayH U (GIop MATEPUKOB U OCTPOBOB. DMOPHUOIOTHUYECKUE: CXOJICTBA U PA3THUIMS
SMOPHOHOB Pa3HBIX BHUJOB MO3BOHOYHBIX. CpaBHHUTEIbHO-aHATOMUYECKHE: TOMOJIOTUYHEIE,
aHAJIOTUYHbIE, PYIUMEHTapHbIE OpraHbl, AaTaBU3Mbl. MOJEKYIAPHO-OMOXUMHUYECKHE:
CXOJICTBO MEXaHM3MOB HACJICZICTBEHHOCTH M OCHOBHBIX METAaOONMYECKHX MyTeH y Bcex
KUBBIX OPTraHU3MOB.

OpomonmonHass teopuss Y. Jlapuna. Ilpennochbuiku BO3HUKHOBEHUS JapBHHH3MA.
JIBKymive Cuiibl 3BOJIIOLMUA BHAOB 1O JlapBuHy (M30BITOYHOE pPa3MHOKEHUE MPHU
OrPaHUYEHHOCTH PECYPCOB, HEONpeneiEHHAs H3MEHYMBOCTh, 00OphOa 3a CyIIECTBOBAHUE,
€CTECTBEHHBIN 0TOOD)

Tema 6.2.
MuUKpO3BOTIOLMS

Copep:xanne yaeOHOT0 MaTepuana

Cunrernueckast Teopusi 3Booruu (CTD) u e€ OCHOBHBIC MONOKEHUS. MHUKPOIBOIIONHSL.
HOHy.H}II_II/I}I KaK €aAuHHuIa BUJa 1 3BOJIFOILINH.

JIBrokymue cuiabl ((pakTOPBI)IBOMIONMKA BHUJIOB B MNpUpojae. MyTallMOHHBIH TPOIECC H

OK-01, OK-02,
OK-04
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KOMOWHATHBHAsA HM3MEHUMBOCTh. llomynsimoHHble BOJHBI W Jpeld renoB. M3omsmus u
murparus. EcrecTBeHHBIM 0TOOp — Hampapisionuid  ¢akrtop dBomonud. DopMbl
€CTECTBEHHOTO 0TOOpa. I[IpucrocoOIeHHOCTh OpraHu3MOB KakK pe3yJibTaT 3BOJIIOLHH.
[Ipumepsr mpucnocobseHnit y opranu3mMoB. ApoMopdo3bl W uauoanantanud. Bug u
BunooOpazoBanue. Kpurepun Buga. OcHoBHBIE (OpMBI BUJ000pa30BaHus: reorpapuueckoe,
9KOJIOTHYECKOE

Tema 6.3. Coneprxanue yueOHOro MaTepuasa 2
MakponsBonronus MaxkposBomtorusi. DopMmbl HBOJIOLMH:  (PHUIIETHYECKas, WBEPreHTHAas, KOHBEPreHTHas,
napauenpHas. HeoOpatumMocTh 3BOMIONUN
[IpakTHueckoe 3aHsTHE 1
Ne 9 «CpaBHeHue BUI0B IO MOP(OIOTHYECKOMY KPUTEPHUIO»
Pa3nen 7. Bo3HUKHOBeHHE H pa3BUTHE KU3HM HA 3emuie 6/1/0
Tema 7.1. Coneprxkanne y4eOHOr0o MaTepurana 2
3apoxxaeHue JloHayuHbl€ NPEACTABIEHUS O 3apOXKAECHUU *XU3HU. HaydHble IMIoTe3bl BOSHUKHOBEHHS
Y Pa3BUTHE XU3HHM | )KU3HMU Ha 3emiie: abMoreHe3 U maHcrnepMusi. XUMHUYEcKas SBOJIONMS. AOUOTEHHBIM CHHTE3
OPraHMYECKHUX BEUIECTB U3 HEOPraHWYECKUX. OKCIEPUMEHTAIbHOE IOATBEPKIACHHE
XUMHUYECKON HBOJIIOIMK. HadainpHble 3Tanmbl OMOOrMdeckoil »sosmormu. I mnoresa PHK-
mupa. @opMupoBaHre MeMOpaHHBIX CTPYKTYP M BO3HHKHOBEHHE NPOTOKIETKU. llepBbie
KJIETKHU U UX 3BOIIOLNA. POPMUPOBAHHE OCHOBHBIX IPYIII KUBBIX OPTaHU3MOB.
Pa3Butne xu3Hu Ha 3emuie 1o spaM u nepuonaM. Kartapxeil. Apxelickas U nporepo3onckas
apel. Ilaneosoiickas spa m €€ mepuoAbl: KEMOPHCKWN, OPJOBUKCKHH, CHITYPUHCKHM,
J€BOHCKH, KAMEHHOYTOJIbHBIN, NIEpMCKHUL. Me3030iicKas dpa U €€ NMEepUObl: TPUACOBBIM, OK-01. OK-02
IOpckuii, MenoBou. KaitHo3olckas »pa W €€ Nepuoibl: MAJEOr€HOBBIM, HEOTCHOBBIMH, OI’<-O 4 ’
aHTPOIIOTE€HOBBIH.
Tema 7.2. Coneprxkanne y4eOHOr0o MaTepurana 2
Cucrema Cucrema OpraHm4eckoro Mupa Kak OTpakKeHHE HBOJIOLMU. OCHOBHBIE CHCTEMATHYECKHE
OpPraHMYECKOI0 MHMpA. | TPYIIbI OPraHW3MOB. XapaKTEepPUCTUKA KJIMMaTa U TeO0JOrHYecKux mporeccoB. OCHOBHBIE
[Ipoucxoxnenue 3Tanbl 3BOJIIOLMU PACTUTEIBHOIO W JKMBOTHOrO MHpa. ApoMopdo3bl y pacTeHUH u
YeJI0BEKa — KUBOTHBIX. [losiBIeHHE, pacBET 1 BBIMUPaHUE IPYII KUBBIX OPraHU3MOB.
AQHTPOIIOTEHE3 OBonronusl  4enoBeKa. AHTpONOJOrus Kak Hayka. Pa3BuTue mnpeicTaBieHUd o

MPOUCXOXKACHUN 4YeJoBeKa. MeToapl u3ydeHusl aHTpororeHe3a. CXoacTBa M pa3iUuus
yejoBeKa M JKUBOTHBIX. CHCTEMATHUYECKOE IIOJIOKEHUE UYEIOBEKA. I[BI/DKyH_II/Ie CHJIbI
(dakToper) aHTpomoreHne3a. HacieacTBeHHas W3MEHUYMBOCTh W €CTECTBEHHBIM OTOOD.
OOutecTBeHHBIN 00pa3 KHU3HHU, U3TOTOBJICHUE OPYIHH TPy, MBIIUICHHUE, pEUb
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Tema 7.3.

Copep:xanne yaeOHOT0 MaTepuana

OcCHOBHEBIE cTaguU
SBOJIIOIMU YET0BEKA

OCHOBHBIE CTaAMM W BETBU HBOJIOLMM YEJIOBEKA: ABCTPATONUTEKH, YENOBEK yMENbIH,
UYenosek npsaMoxoasumi, YenoBek HeaHIepTanbCKuid, YenoBEeK pa3yMHbII COBPEMEHHOIO
tumna. Haxonku nckomaeMbIx OCTaHKOB, BPEMs CYLIECTBOBaHMs, 00JIaCTh pacpOCTpaHEHUS,
00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HH, OPY IS

UYenoseueckne pacbl. OCHOBHBIE OOJBINME pachl: €BpONEOUIHAs (€Bpa3uiickas), HErpo-
aBcTpasionjHas (PKBaTopuaibHasi), MOHIrOJIOMAHAas (a3uaTcKo-aMepuKaHckas). YepTsl
MPUCTIOCOOJICHHOCTH TMPEICTAaBUTENEH YEIOBEYECKUX pac K YCJIOBHSIM CYILECTBOBAHUS.
EnunctBo uenoBeueckux pac. Kpuruka pacuzma

[IpakTHueckoe 3aHsTHE

Ne 10 «IIpucrnocobieHHOCTh YEIOBEKa K pasHbIM YCJIOBUSAM cCpeabl. BrusHue
reorpaduyeckoi cpenbl Ha MOp(OTIOTHIO M (PU3HOJIOTHIO YETIOBEKAY

Pa3nes 8. OpranusMsel M OKpysKalIas cpeaa 6/0/2
Tema 8.1. Coneprxkanne y4eOHOr0 MaTepuraa 4
DKoJIorusg DKOJIOTHs KaK HayKa. 3aJa4u U pa3aeiibl SKOJIOTuU. MeToIbl SKOJIOTHYECKUX UCCIEAOBAHUM.
Kak Hayka. Cpenbl DKOJIOTHYECKOE MHPOBO33PEHUE COBpEMEHHOro yenoBeka. Cpeabl OOMTaHHS OPraHU3MOB!
KU3HU. BOJHAs, HA3eMHO-BO3/YILHAs, IIOYBEHHAs, BHYTPHUOPTraHW3MEHHAs. OKOJOTUYECKUE
DKOJIOTHYECKHUE dakTopel. Krnaccupukanus skonorndeckux (akTopoB: aOWOTHYECKHE, OWOTHYECKHE U
(bakxTopsI aHTporioreHusle. JleiictBue 5KoJOrMUecKuX (HaKTOpOB Ha OpPraHU3Mbl. AOHMOTHYECKUE
(bakTopbl: CBET, TEeMIEpaTypa, BlakHOCTb. DoTtonepuoaunsM. [Ipucrnocobiienus opraHu3MoB
K JCUCTBHIO aOMOTHYECKHX (akTopoB. buonornueckue puTmbl. buotudeckue (akTOpEHL. OK-01, OK-02,
Buapl OMOTHYECKMX B3aMMOJIEHCTBHM: KOHKYPEHIMs, XHUIIHWYECTBO. [lapasutusm, OK-04, OK-07
MyTyaIn3M, KOMMEHCAIU3M (KBApTUPAHCTBO, HAXJIGOHMYECTBO), aMEHCAIN3M, HEHUTpaIH3M.
3HaueHue OMOTHUYECKHX B3aUMOJCHCTBUI AJs CYHIECTBOBAHMSI OPTaHW3MOB B IPUPOTHBIX
cooOmiecTBax
Tema 8.2. Copep:xanne yaeOHOT0 MaTepuana 2
DKOJIOTHYECKHe DKOJIOTHYECKHE XapaKTEepUCTUKH monyasiuuud. OCHOBHBIE IOKa3aTelad  MOMYJISALUU:
XapaKTEPUCTHKHU YHCIIEHHOCTh, IUIOTHOCTh, POXKIAEMOCTh, CMEpPTHOCTb, TPHUPOCT, MHUTparus. [uHamuka
HOMYJISILIUU YHCJIEHHOCTH MOMYISIIUY U €€ Perysiius
CamocrosiTesbHasi padoTa 2
«[Toncu€t MIOTHOCTH MOMYJISIMI Pa3HbIX BUJIOB PACTCHUN»
Paznen 9. CoobmecTBa M 3K0JOTHYECKHE CHCTEMbI 4/0/0 OK-01, OK-02,
Tema 9.1. | Coneprxanne yuebHOro MaTepuaia 4 OK-04, OK-07
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Coo01mecTBa
OpPraHU3MOB,
3KOCUCTEMBI

CoobmiectBo  opranu3mMoB  —  OwmoneHo3.  CrTpykTypsl ~ OuoleHo3a:  BUIOBaf,
MPOCTpaHCTBeHHAs, Tpoduueckas (muimeBasi). Buasl-qomuHaHThl. CBs3M B OMOIICHO3E.
Okonorndyeckue cucreMbl (9kocucremsbl). IloHsarne 00 »sKkocucremMe U OUOreoLEHO3eE.
@OyHKIMOHANBHBIE KOMITOHEHTBI 3KOCHCTEMBI: IPOAYLEHTHI, KOHCYMEHTHI, PEIyLEHTHI.
KpyroBopot BemiecTB U MOTOK HEPrUU B 3KOcUcTeMe. Tpoduueckue (MULIEBBIE) YPOBHU
skocuctembl. [lumesble menmn u cetn. OCHOBHBIC IOKA3aTENM SKOCHCTEMBI: OMOMacca,
NPOIYKIHUsSl. DKOJIOTUYECKUE MUPAMHIbL: MPOAYKIMH, YUCICHHOCTH, Onomacchl. CBoiicTBa
HKOCHCTEM: YCTOWYHMBOCTb, cCaMOperysnus, passurue. Cykueccus

IIpomeskyTouHasi arTecTanus (1updepeHIMpoBaHHbIN 3a4eT)

Bcero:

78
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3. YcioBus peajm3aiuy NporpaMmmbl 001eo0pa3oBaTeibHON JUCHUIIIMHBI
3.1. /Jlna peanu3anuu NPOrpaMMbl JMCHUIUIMHBI JOJKHBI OBITH NPeIyCMOTPEHBbI
cJIeAyolue crenraabHble OMEIeHHs
Kabuner «buonorun», OCHaUICHHBIH 000PYIOBaHMEM: CTOJ JIEMOHCTPAIMOHHBINA (C
PAaKOBHHOM, NOJBOJKOW M OTBEICHUEM BOJBI, CAHTEXHUKOW, JIIEKTPUUYECKUMHU PpO3ETKaMH,
aBTOMAaTaMU aBapHMHOTO OTKIIOYEHHUS TOKa), Ja00paTOPHBIM OCTPOBHOM CTOJ (IBYXCTOPOHHHIH,
C 3alUUTHBIM, XUMOCTOMKMM UM TEPMOCTOWKUM IOKPBITUEM, HAJCTOJIbEM, C IOJCBETKOH H
NIEKTPUYECKUMHU PO3ETKAMH, IIOABOJKONM M OTBEJEHUEM BOABI M CAHTEXHMUKOW), CTYI
71a00paTOPHBIN TOBOPOTHBIN, PETYJIUPYEMBIH IO BBICOTE.
[TpumMepHbIii IepedeHb JeMOHCTPAIMOHHOTO U 1a00paTOPHOTO 000PYIOBaHHS.
JleMOHCTpanmoHHOE 000PYI0BaHUE U TPUOOPHI:
— KOMIUIEKT BJIQXXHBIX MPENapaToOB JEMOHCTPALMOHHBII
— KOMIUIEKT repOapHueB 10 CUCTEMAaTHKE PACTEHUH C ONPEACTUTEIbHBIMI KAPTOUKaAMH
—  KOMIUIEKT KOJUIEKIIUHI JEMOHCTPaMOHHBIN
— 1udpoBoit MUKpOCKON OMHOKYIISIPHBIH (C KaMepoii)
JlaGopaTopHO-TeXHOJIOTHYECKOE  oOopyaoBaHue  (nabopaTopHoe  00OpYyIOBaHWME,
npuOOpBI, HAOOPHI TS SKCIIEPUMEHTA, HHCTPYMEHTHI):
—  MOJENH, MYJISIKH, allUIMKaluu
—  KOMIUIEKT MOJENEN-aNUIMKAIUA 1EMOHCTPAlMOHHbBIN
— KOMIUIEKT aHATOMHYECKUX MOJEIEN JEMOHCTPALIMOHHBIN
— Ha0Op MaJeOHTOJIOTUYECKUX MYISDKEN
— KOMIUIEKT OOTaHUYECKUX MOJeNeH 1eMOHCTPAluOHHBIN
—  KOMIUIEKT 300JIOTMYECKUX MOJENIEH 1EMOHCTPAlMOHHBIN
—  KOMIUIEKT MYJISKEH TEMOHCTPAILMOHHBIN
— CKEJIEeT YeJOBeKa
— TOpC 4YeloBeKa pa30OpHBIN
— KOMIIJIEKT MOJenen
— KOMIUIEKT CKEJIETOB Pa3JIMYHbIX KJIACCOB JKUBOTHBIX
—  TabuuIBl peabedHbIe
— JIeMOHCTpAaIllMOHHBIC YUeOHO-HATTISAHBIE TTOCOOUS
—  KOMIUIEKT MOPTPETOB i ohopmiIeHns KabrHeTa
— nmabopaHTCKas 11 KabuHeTa OMOJIIOTHH U IKOJIOTUN
—  CTOJI C AIUKAMH JIJI XPaHCHUS/TyMOOH
— Kpecio oducHoe
—  CTOJI TaOOpPaTOPHBIA MOCUHBIN
— CYIIWJIbHAS MaHeNb JJIs OCY/bI
— mkad A XpaHeHHs y4eOHBIX TOCOOUH
— mkad A XpaHEHUS BIAXKHBIX MpernapaToB, 3aMupaoIIuics Ha K09
— mkad A XpaHeHus 1abopaTOPHOH MOCYABI/IPUOOPOB
— J1a0OpaHTCKUU CTOM
—  cTyn 1abopaTopHBIN
— KOMIUIEKT epIIeH Ui MBIThS TAOOPAaTOPHON MOCY/IBI.
[IpumepHBIii TEepeyeHb JEMOHCTPAMOHHOTO M J1aOOpaTOpHOro OOOpYIOBaHUS HOCUT
pPEKOMEHAATENbHBIN XapaKTep.

3.2. UaopMannoHHOe o0ecnieyeHne peain3aliu MporpaMmbl

Jns peanuzanuu mporpaMMbl  OMOJIMOTEYHBIM (OHA HMMEET IeYaTHBIE W/WUJIM DIJIEKTPOHHBIE
06pa30BaTeanble n I/IH(bOpMaI_II/IOHHBIG PECYpPChI, PCKOMCHAYCMBIX MJId MCIIOJIb30BAHUSA B
00pa3oBaTebHOM TIpoIiecce

3.2.1. [leyaTHble U31aAHUSA:
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1. Aradonosa, U. b. buonorus. ba3oBelii ypoBeHb : 35eKTpoHHas popma yaeOHOTO mocoOust st
CIIO / Aradonoa N.b., Kamenckuit A.A., CuBornazos B.U. - M.:IIpocsemenue, 2024. - 271
c..

3.2.2. DJIeKTPOHHbBIE U3aHNS (3JIeKTPOHHBbIE PeCypPcChl):

1. Aradonosa, U. b. buonorus. ba3oBelii ypoBeHb : 351eKTpoHHas popma yaeOHOTO mocoOust s
CIIO / Aradonoa N.b., Kamenckuit A.A., CuBornazos B.U. - M.:IIpocsemenue, 2024. - 271
c... - Tekcr : nsnextponnsni. - URL: https://znanium.ru/catalog/product/2146081 (mara
oOpalieHus: 11.04.2024). - Pexum JOCTYyIIA: o MIOATIUCKE.
https://znanium.ru/catalog/document?id=443875

3.2.3. JlonoTHUTEIbHbIe HCTOYHUKH

1. AHTPOIIOI'EHE3.PY — kpynHelmuid pOCCHMCKHII HAyYHO-IIPOCBETUTEIHCKUI IMOpTal,
MOCBSIIEHHBIN 3BOJIIOIMK YeJoBeKa https://antropogenez.ru/ https://biomolecula.ru/ (mara
obpamenus: 21.05.2024).

2. «buomonexyna» — 3TO Hay4YHO-NIONYJISPHBIN CalT, MOCBSIIEHHBIN MOJIEKYJISIPHBIM OCHOBaM
COBPEMEHHOM OMOJIOTUH M MPAKTUYECKUM IMPUMEHEHUSM HAay4YHBIX JOCTM)KEHUN B MEAMIIMHE U
O6uoTexHomoruu - https://biomolecula.ru/ (nata obpamenus: 21.05.2024).

3. baza 3HaHuii, B KOTOpO# COOpaHbI TIIYOOKHE W CEPhE3IHBIC MaTEPUANBl TPAKTUUYECKH 110 BCEM
TeMaM OUOJIOTHH U MeAUIHIHBI — http://medbiol.ru/ (nata oopamenus: 21.05.2024).

4. HexomMmepdecKuid  HAy4YHO-TIOMYJSPHBIA  MPOEKT  «DJIEMEHThI  OOJIBIION  HAyKW»
https://elementy.ru/ (mara obpamenus: 21.05.2024).

5. IloctHayka — oOpa3oBatenpHas tuiatrgopMa s TE€X, KTO CUMTACT HAYYHOE MBINIJICHUE
TJIABHBIM HMHCTPYMEHTOM TO3HaHWs ce0si u mmpa https://postnauka.org/ (mara oOpaimeHus:
21.05.2024).

6. ba3za 3HaHuii Mo OMOJIOTHMM YEIOBEKA — IIOJIE3HAs Oa3a 3HAHWKM N[O OWOJIOrMH: BCE A
OyInymux Bpadyed W IIKOJbHUKOB, YBJICKAIOIIUXCS AaHATOMHCH dYeloBeKa W MEAMIIMHON
http://humbio.ru/ (nata obpamenwus: 21.05.2024).

7. DneKTpoHHbIE 00pa30BaTEIbHBIC PECYPCHI IO OMOIOTHH
https://rosuchebnik.ru/material/elektronnye-obrazovatelnye-resursy-po-biologii/

(mara obpamenus: 21.05.2024).

8. Cankr-IlerepOyprckuii TopHBI My3ei https:/museum.spmi.ru/ (maTa oOpareHHs:
21.05.2024).
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https://znanium.ru/catalog/document?id=443875
https://antropogenez.ru/
https://biomolecula.ru/
https://biomolecula.ru/
http://medbiol.ru/
https://elementy.ru/
https://postnauka.org/
http://humbio.ru/
https://rosuchebnik.ru/material/elektronnye-obrazovatelnye-resursy-po-biologii/
https://museum.spmi.ru/

4. KoHTPOJIb 1 OlIeHKA Pe3yJbTATOB 0CBOCHHUS 00111e00Pa30BaTeJIbHOM JUCIUIIIMHBI

Ob6mas/npodeccnonanbHas
KOMIeTeH U

Tun oneHOYHBIX MePONPUATHS

OK O01. BsiOupath cHocoObl pelICHHS
3ama4d npodecCuOHANBHON NIeSATEIbHOCTH
PUMEHHUTEITHHO K Pa3IMYHBIM
KOHTEKCTaM

OO6cyxaeHue 1o BOpocam JIEKIUN

PaspaboTka rioccapus

3ar0JIHEHNE CPAaBHUTENIBHBIX TaOIUI]
TectupoBanue

YcrHbIi onpoc

JIUKTaHT Ha  HUCHOJB30BAaHUE  APIYMEHTOB,
OMOJIOrNYeCKON TEPMUHOJIOTUH U CUMBOJIMKH
WnauBuyanbHas caMOCTOsATENbHAS paboTa
[IpencraBneHne  pe3ynbTaToB — NPAKTUYECKUX
pabot
Brmonnenune
aTTecTaluu

3aJaHui MIPOMEKYTOUHOMU

OK 02. MHWcnonp3oBaTh
cpenacTBa ITOMCKa, aHaan3a
n WHTEpIPETAII nH(popManuu,
n I/IH(bOpMaLII/IOHHInle TEXHOJOTUU IJIA
BBITIOJIHEHHS 3a7ad TpodeccHoHambHON
NCATCIIBHOCTU

COBpPEMECHHBIC

OnenuBaemasi IUCKYyCCHs IO BOIIPOCaM JIEKIIHH
Pa3zpaboTka MeHTaTbHON KapThl B MUHH IPYTINax
BrimonHeHMe 1 3amuTa J1abopaTopHBIX padboT
[IpencraBnenne  pe3yapTaTOB  MPAKTHUECKUX
pabor

[IpencraBneHne yCTHBIX COOOIIEHUI ¢
Ipe3eHTalKeN, TOATOTOBIEHHBIX MO MEPEUHIO
MCTOYHUKOB, PEKOMEHJOBAHHBIX

IpernoaaBaTeaeM

OK 04. DddextuBHO B3aumoneicTBoBaTh | OOCYXIEHHE MO BOIPOCAM JIEKIIUU

1 paboTaTh B KOJUIEKTHBE M KOMaH/Ie [IpencraBneHne  pe3yibTaTOB — MPAKTHYECKUX
pabot

OK 07. CopeiicTBOBaTh COXpaHEHUIO
OKpYyXKaroleun Cpenbl,
pecypcocOepekeHuIo, MPUMEHITh 3HAHUS
00 W3MEHEHMH KJIMMaTa, MPUHIUIIBI
OEpEKITUBOTO MPOU3BOICTBA, YP(HEKTUBHO
JIECTBOBATH

B UpPE3BBIYANHBIX CUTYyaLIUIX

OO6cyxeHne mo BoIpocaM JIEKIUU

PaspaboTka rioccapus

3anoiHeHne CPaBHUTENbHBIX TaOIUI]
TectupoBanue

YcrHbIi onpoc

JIUKTaHT Ha  HUCHOJB30BAaHUE  APIYMEHTOB,
OMOJOTUYECKON TEPMUHOJIOTUU U CUMBOJIMKH
WnauBuyanbHas caMOCTOsATENbHAS paboTa
[IpencraBnenne  pe3yiapTaTOB  MPAKTUYECKUX
pabot

BrinosiHeHue 3agaHuii MPOMEKYTOUHOM
aTTecTaluu
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KoMnjieKT OeHOYHbIX MaTepuaioB

no aucuunianne O0/1.08 buoJsiorust paspadoTaH B COOTBETCTBHHU C:

Y4eOHBIM TUTAHOM TIO CIENHATBHOCTH cpeaHero mnpodeccronanbHoro odpazoBanust 07.02.01
ApXUTEKTYpa, YTBEPKICHHBIM MTpuka3zoMm pekropom HOY BO «CII6PCH» 27.08.2024 1.
Paboueit mporpammoit mo guctumimHe OOJ.08 buonorus mo CHenHaTIbHOCTH CPEIHETO

npodeccuonanbHoro oopazosanus 07.02.01 Apxurekrypa, yTBEpkKISHHBIM IPUKAa30M PEKTOPOM
YOV BO «CII6PCH» 27.08.2024 ¢



OBLIME MOJOXKEHUSA
KoMmnekt OLCHOYHBIX MAaTCPUAIIOB MPCAHA3ZHAYCH JIA KOHTPOJA W OLCHKU OGp%OBaTeHBHBIX
JTOCTHDKCHHUH 00ydJaroImxcsi, OCBOMBIINX MporpamMmy yueOHo# auctumumasl OO/].08 buonorus.
OO6pa3zoBarenbHble Pe3yIbTaThl OCBOCHHSI YU€OHOH NUCIMITIIMHBI, MTOJUIeKAIIUE TPOBEPKE:

Koxa u IInanupyemsle pe3yJabTaThl 0CBOCHHS AUCHHILINHBI
HaNMeHOBaHHe
‘l’OPM“PyeM"IUX Oo6mue JucuMIIMmHaApHbIe
KOMIIeTeH Ui
OK O0I. Bsibupats | JInunoctHble pe3yiabTarel  J0JKHBI | [IPG l. CdhopMupoBaHHOCTD
CrocoObl  pelleHus | OTpakaTb B 4YaCTH:  TPYJOBOIO | 3HAHUH O MecTe U POJH OUOJOTHH
3a1a4 BOCIIUTAHUS: B CHCTEME HAy4YHOTO 3HAHHUS;
npoQeCCUOHATBHOM | - TOTOBHOCTh K TPYAY, OCO3HAaHUE | QYHKIMOHAIBHOM  I'PaMOTHOCTH
JeSITeIbHOCTH [IEHHOCTH MacTepCTBa, TPYJ0TI00UE; YeJI0BeKa ISt pereHHs
IPUMEHHUTEIBHO - TOTOBHOCTb K aKTUBHOM | JKU3HEHHBIX ITPOOJIEM.
K PA3JIUYHBIM | IESITEIBbHOCTH TexHonorudeckou | [1P6 2. CdopmupoBaHHOCTH
KOHTEKCTaM U COUMAJbHOW  HANpaBJIIEHHOCTH, | YMEHUS PAaCKpbIBaTh COJEpXKaHUE
CIOCOOHOCTh UHHUIIMIPOBATh, | OCHOBOIOJIAraOIINX
IUIAaHUPOBaTb U CaMOCTOSATENIBHO | OMOJIOTMYECKMX  TEPMHHOB U

BBITIOJIHATD TaKYI0 JCATCIBHOCTD,
- HHTEpeC K pa3Iu4HbIM cdepam
npodecCHOHATBLHON 1eATEEHOCTH.

MertanpeameTHbIe pe3ynbTaThl
JIOJKHBI OTpaXaTh:

OsgnageHue YHUBEpCaTbHBIMHU
y‘-Ie6HI>IMI/I II0O3HaBaATCJIbHBIMHAU
NIEUCTBUSIMU:

a) 6a30BBIC JTOTHYECKHE ICHCTBUS:
- CaMOCTOSITENIbHO (OPMYIUPOBATH U

aKTyaJIu3UpOBaTh npobuemy,
paccMaTpHuBaTh €€ BCECTOPOHHE;

- yCTaHaBJIMBaTh  CYIIECTBEHHBIN
NOpU3HAaK  WJIM ~ OCHOBaHHS  JUIA
CpaBHEHMS, KJaccu(uKanuu u
00001IeHNS;

- ONpEAENATh LENH AEATEIbHOCTH,
3a/1aBaTh MapameTphbl

Y KPUTEPUU UX JIOCTHUKECHUS;

- BBIBIATH 3aKOHOMEPHOCTH U
MPOTUBOPEUUS

B paccMaTpUBAEMBIX SBJICHUSX;

- BHOCHTH KOPPEKTUBBI B
JIeSITENLHOCTD, OIICHUBATh
COOTBETCTBUE PE3YJbTATOB  LEJSM,
OILICHHBATh pHUCKHU MTOCJIEICTBUH
JIeSTEIbHOCTH;
06)  0a3oBbIC
JCUCTBHUS:

- BJaIeTh  HaBBIKAMU
HCCIICIOBATEIIHLCKOM

u MPOEKTHOMN JIeSITENLHOCTH,
HABBIKAMU pa3pelieHus MpooieM;

HUCCICA0BATCIIbCKHUE

y4eOHO-

MOHATUH: JKU3Hb, KIETKA, TKaHb,
OpraH, OpraHusM, BHJ, MOMYJIALNS,
sKOCHUCTEMA, OUOIEH03, Onochepa;
MeTabosin3M (0OMEH BEIIeCTB

u IIpEBpALLCHUE SHEPTrUH),
roMeocTas (camoperymsnus),
OouocuHTe3 Oenka, CTPYKTypHas
OpraHu3alysl  JKUBBIX  CHCTEM,
TMCKPETHOCTD, caMoperyJsnus,
CaMOBOCIIPOU3BEJICHUE
(penponykuus),
HaCJIeICTBEHHOCTh, U3MEHYHUBOCTb,
SHEpPro3aBUCUMOCTb,  POCT U
pa3BUTHE, yPOBHEBAs OpraHU3aLMsL.
I1P6 3. CdopmupoBaHHOCTH
YMEHHUSl PacKpbIBaTh COJEpKaHHE
OCHOBOIOJIAraloINX
OMOJIOTMYECKUX TEOPUI U TUIOTE3:
KJICTOYHOMH, XPOMOCOMHOM,
MYTallMOHHO, JBOJIIOIMOHHOM,
MIPOUCXOXKACHUS KHU3HH U
YeJI0BEKa.
ImP6 4.
yYMEHUs
OCHOBOIIOJIAraroIne
Ouosiornyeckue 3aKOHBI u
3akoHoMmepHoctu (I'. Mennens, T.

CdopmupoBaHHOCTH
packphIBaTh

Moprana, H.M. Basunosa, D3.
I'ekkens,
®. Mrwomrepa, K. bapa), rpanuib
UX TPUMEHHUMOCTH K JKHUBBIM
CHCTEMaM.
I1P6 5. [IlpuoOpereHue ombITa
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- BBISBJISITH NPUYUMHHO-CJIC/ICTBEHHbIC
CBSI3U

U aKTyaJIu3HpOBaTh
BBIJIBUTATh TUIIOTE3Y

€e peleHHs,, HAXOAUTh AapryMEHTBI
TSt J0Ka3aTeIbCTBA CBOMX
YTBEP)KICHHI, 3aaBaTh IMapameTpbl U
KPUTEPUH PEIICHNUS;

- AQHAJTM3UPOBATh MOJYYECHHBIE B XOJE
pemieHus 3a71a4u pe3ynbTaThl,
KPUTUYECKH OLICHUBATh ux
JIOCTOBEPHOCTb, IPOTHO3UPOBATh
U3MEHEHHE B HOBBIX YCIOBUSX;
pa3pabaTsIBaTh TUTaH penieHus
npobiemMbpl € Y4eTOM  aHaiM3a
MMEIOLINXCS MaTepuaIbHBIX "
HEMaTepUaIbHBIX PECYpPCOB;

-- yMeTh TEPEHOCUTh 3HAHHUS B
II03HABATEIbHYIO

u PaKTUYECKYIO
KHU3HEICATCIBHOCTH;

- YMETb HUHTETpUpPOBATH 3HAHUS U3
Pa3HBIX MPEIMETHBIX 00IacTel;

- BBIIBUTaTh HOBBIC HJIEH, MpeAaraTh
OPHUTHHAIBHBIE TIOIXOAbI U PEIICHUS

3ajayvy,

obnactu

NPpUMCHCHUS OCHOBHBIX MCTOJOB

Hay4YHOTO MO3HaHU,
I/ICHOJII:3yeMBIX B 61/IO.HOI‘I/II/I .
HaOJIIOAEeHUS

nu OoInrcaHus JKHUBBIX CHUCTEM,
MPOIECCOB u SIBJICHHI;
OpFaHI/I3aL[I/II/I nu HpOBGI[eHI/IH
OMOJIOTMYECKOTO  DKCIIEPUMEHTA,

BBIABHUKCHHSA TUIIOTC3, BBIABIICHUA

3aBUCUMOCTH MEXKIY
HCCIIE1yEMbIMU BEJIMYMHAMHU,
O00BSICHEHUS IIOJIy4YEHHBIX
pe3yJIbTaToOB

U (QOpMYyITUPOBaHUS BBIBOJOB C
UCIOJIb30BaHUEM HAYYHBIX
MOHSTUH, TEOPHUI U 3aKOHOB.

I1P6 6. CdopmupoBaHHOCTH
YMEHHS BBIJCIATH CYIIECTBEHHBIC
MPU3HAKU BHPYCOB, KJIETOK
MIPOKApUOT u 9YKapHOT;
OJTHOKJIETOYHBIX U
MHOTOKJIETOYHBIX OpPTaHHU3MOB,
BHUJIOB, OHMOreOIEHO30B u
9KOCHUCTEM; 0COOCHHOCTH
MPOIIECCOB  OOMEHa BENIECTB |
MPEeBpAIICHHUS] DHEPTUH B KIIETKE,
dboTocHHTE3a, IUIACTHYECKOTO |
SHEPTeTUYECKOTO oOMeHa,
XEeMOCUHTEe3a, MHTO3a, Meio3a,
OIUIOIOTBOPEHUS,  Pa3BUTHSI U
Pa3MHOXXEHHUS, WHIUBUAYATHHOTO
pa3BUTHUsL opraHu3Ma (OHTOTeHe3a),
O0pBHOBI 3a CYIIIECTBOBAHUE,
€CTECTBEHHOTO orbopa,
BH1000pa3oBaHMs,
MPUCIIOCOOJICHHOCTH OPTaHU3MOB K
cpene oOuTaHus, BIIUSTHUS
KOMITOHCHTOB IKOCHCTEM,
aAHTPOTOTECHHBIX U3MEHEHUN
B DKOCHCTEMAaX CBOCU MECTHOCTH,
KpyroBopoTa BEIIIECTB u
MIpeBpaIICHIE SHEPTUU B
ouocdepe.

I1P6 7. CdopmupoBaHHOCTH
YMEHHSI TPUMEHATH MOJy4YEHHBIE
3HAHUS TUTSE O0BsICHEHUS
OMOJIOTUUECKNX  TPOLIECCOB |
SIBIICHUH, TUTSE TPUHSITHS
MPAKTUYECKUX peleHui B
MMOBCEAHEBHOW KU3HU

c LEIBIO o0ecrieueHus
0€30IIaCHOCTH CBOETO 3JI0POBbSI U
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370pOBbSl  OKPYXKAIOIIUX JIHOJIEH,
coONoIeHnsT  3I0pOBOTO  00paza
KU3HHU, HOPM rPaMOTHOTO
MOBEICHUSA B OKpYy>Karoleu
MPUPOJHOM  cpele; IOHUMaHue
HEOOXOIMMOCTH  UCHOJIB30BaHUS
JOCTHKECHUM COBPEMEHHOM
Onosorni W OWMOTEXHOJOTUH JIA
paIoHaIBLHOTO
MPUPOIONOIB30BAHUS.

I1P6 8. CdopmupoBaHHOCTH
YMEHHSI peliath OHOJIOrHYecKHe
3a/1a4u, COCTaBIISITh
TeHOTUITHYECKHE CXEMBbI
CKpEIIUBAHUS

JUIS pa3HbIX THUIIOB HACJEIOBaHUS
MIPU3HAKOB y OpraHU3MOB,
COCTaBJISITh ~ CXEMbl  IepeHoca
BEULIECTB U SHEPTUU B IKOCHUCTEMAX
(uenu muTaHUs, MUIIEBLIE CETH).
I1P6 9. CdopmMupoBaHHOCTH
YMEHUH KPUTHUYECKHU OIICHUBATH
nHpopMaIuio OMOJIOTMYECKOTO
coJiepKaHusl, BKJTIOYAIOLTYIO
TMICEBJIOHAYYHbIE 3HAHUS u3
Pa3IMYHBIX UCTOYHHKOB (CpelcTBa
MaccoBoi HWH(pOpMaIMK, HAy4IHO-

MOMYJISIPHBIE MaTepHabl);
WHTEPIPETHPOBATH ITHYECKHE
ACTICKTBI COBPEMEHHBIX
HUCCIIEIOBAHUMI B OuoJioruu,
MEIUIIHE, OMOTEXHOJIOTHH;
paccMaTpuBaTh ro0anbHBIC
9KOJIOTMUYECKHE poOIeMbI

COBPEMEHHOCTH, (OPMHUPOBATH IO
OTHOLICHUIO K HUM COOCTBEHHYIO
MO3HIHIO.

ImP6  10. CdopmupoBaHHOCTH
YMEHHH co3/1aBaTh COOCTBEHHBIC
MUCHMEHHBIE U YCTHBIE COOOIICHNUS

Ha OCHOBE Ouosornyeckoin
uHbOpMaAlUM U3  HECKOJIBbKHUX
HCTOYHHUKOB, IpaMOTHO
HCIIOJIb30BATh MTOHATUNHBIN
anmapat OMOJIOTHH
OK 02. | JIuyHocTHBIE pe3ynbTaThl  OODKHBI | [1PO l. CdhopMupoBaHHOCTD
Hcnonb3oBath OoTpakaTb B 4YacTU:  LIEHHOCTH | 3HaHUI O MeCTe U POJIH OHOJIOTUU
COBPEMEHHBIE HAy4YHOTO ITO3HAHUS: B CHCTEME HAy4YHOTO 3HAHHUS;
CpeAcTBa  IIOUCKA, | -CPOPMHUPOBAHHOCTE MHUPOBO33PEHUS, | QYHKIIMOHAIBHOM  I'PaMOTHOCTH
aHaiM3a COOTBETCTBYIOILIETO  COBPEMEHHOMY | UE€JIOBEKa TUIs pelieHus
U UHTEPHPETALUU | YPOBHIO pa3BUTHUSA HayKu U | )KU3HEHHBIX IIPOOIIEM.
uHpopManuu 00I11eCTBEHHOM npaktuky, | [1P6 7. CdhopMupoBaHHOCTH
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U MH(OpPMAIIMOHHBIE

OCHOBAaHHOIO Ha JuUajiore KyibTyp,

YMCHUA TNPUMCHATH IIOJYUCHHBIC

TEXHOJIOTHUH JUIS | CHOCOOCTBYIOUIETO OCO3HAHUIO CBOETO | 3HAHMS TUIS 00BsICHEHUS
BBITIOJTHEHHUS  3a/1a4 | MecTa OMOJIOTHYECKUX  TIPOLIECCOB U
npoecCHOHANBHOM | B MOJUKYIBTYPHOM MUDE. SIBIICHUH, TUISE MPUHSTHS
JESITEIIBHOCTH MertanpenmeTHbie pE3yIbTaThl | MPAKTUIECKHUX pelieHui B
JOJI’KHBI OTPAXKATh: MOBCETHEBHOM >KU3HU
OBnaneHue YHUBEPCATbHBIMU | C () 1900) o0ecrieueHus
y4eOHBIMU MO03HABaTENIbHBIMU | 0€30MaCHOCTH CBOETO 3J0POBbS U
JEHCTBUSMU: 3I0POBbSl  OKPYXKAIOILMX  JIIOJEH,
B) pabota c nHpopMaIuei: coOoIeHnsT  3I0pOBOTO  00pasa
- BIQJACTh HABBIKAMU TIONXYYCHHS | KU3HH, HOpM IpPaMOTHOTO
uH(popMalun MOBE/ICHUS B OKpYyKaroIeu
U3 HCTOYHHKOB  pa3HbIX  THWIIOB, | MPUPOJHONM  Cpele; MOHUMaHHE
CaMOCTOSITENILHO OCYIIECTBIISITH | HEOOXOJUMOCTH  HMCIOJIb30BaHUS
MOMCK, aHalM3, CHCTeMaTH3allMi0 | JOCTHXKCHUI COBPEMEHHOU
W WHTepnperanuio  uHMOpMAIK | OMOJIOTHH W OWOTEXHOJOTHUH IS
Pa3TUYHBIX BUJIOB u dbopM | parmoHAIBEHOTO
MPEJICTaBICHHUS, MIPUPOIONIONB30BaAHUS.
- OIICHUBATH noctoBepHocTs, | [IP6 10.  CdopmMupoBaHHOCTH
JETUTUMHOCTD uH(pOpMaIliK, | YMEHUI co37aBaTh COOCTBEHHBIC
€  COOTBETCTBME  MPAaBOBBIM U | MMCbMEHHBIE U YCTHBIE COOOIICHUS
MOPaTbHO-ITHYECKUM HOpMaM Ha OCHOBE Ouosornyeckoi
uHpopMalluld U3 HECKOJBKHX
HUCTOYHUKOB, TPaMOTHO
HCII0JIb30BaTh MTOHSATUHHBIN
anmapar OMOJIOTHU
OK 04. DddextuBno | JlmunoctHsie pe3ynbratel  pokHbl | [IP6 5. Ilpuobperenue ombiTa
B3aMMOJICICTBOBATh | OTpaXaTb B  4YacTU:  IICHHOCTU | IPUMEHEHUS OCHOBHBIX METOJIOB
U paboTarh HAyYHOTO  TO3HAHWS:  OCO3HAHUE | HAYYHOTO MO3HAHUS,
B KOJJIEKTHBE LEHHOCTH HAay4YHOM JeATEIbHOCTH, | UCIIONB3yeMbIX B OHOJIOrHWH:
U KOMaHie TOTOBHOCTH OCYIIECTBIISITh | HAOMIOJEHUSI W OMHCAHUS KUBBIX

IPOEKTHYI0O W  HCCJEI0BATENIbCKYIO
NEeSATENIbHOCTh WHANBUAYAIBHO H B

rpymnme.

MetanpeametHbie pe3yabTaThl
JOJI’KHBI OTPAXKATh:

OBnanenue YHUBEpPCATbHBIMU

KOMMYHUKATUBHBIMU JCHCTBUSMMU:

0) coBMeCTHasl 1€ TEIbHOCTD:

- TIOHUMaTh M  MCHOJIb30BaTh
MPEUMYIIECTBA KOMaHIHON

Y MHIUBHUIYAJILHON paboTHI,

- TpUHHMATh LEJIM  COBMECTHOM
JeATeTbHOCTH, OpraHU30BbIBaTH U
KOOPJAMHHUPOBATH NEUCTBUS

M0 €€ JIOCTHUKEHUIO: COCTABJISTH ILIaH
JNEUCTBUM, paclpelnesarb pPoJhd C
y4€TOM MHEHUU Y4aCTHHUKOB
o0cyxJaTh pe3yJbTaThl COBMECTHOM
paboThI

CHUCTEM, TMPOLIECCOB U SIBICHUM;

OpraHu3alii ¥ TPOBEICHUS
OMOJOTMYECKOT0  HKCIIEPUMEHTA,
BBIIBIDKEHUS THUIIOTE3, BBISABICHUS
3aBUCUMOCTH MEXIY
UCCIIETyeMbIMU BEJIMYUHAMU,
00BsICHEHUS MOJTy4EHHBIX
pe3yNIbTaTOB

u (opMynupoBaHHs BBIBOAOB C
HCIIOJIb30BaHUEM Hay4YHBIX
MIOHATUN, TEOPUN U 3aKOHOB




OK 07.
ConelicTBOBaThL
COXPaHEHHUIO
OKpYKaroleun

cpenpl,
pecypcocoepekeHn
10, MIPUMECHSITh
3HAHUSA

00 W3MEHEHUU
KJIUMaTa, MPUHIIMIIBI
OepexKIIUBOTO
IIPOU3BO/ICTBA,

3P PEeKTUBHO
JIEUCTBOBATE

B YpE3BBIYANHBIX
CUTYaIUsAX

JIMYHOCTHBIE  PE3yIbTAThl  JTOJIKHBI
OTpaXXaTh B YaCTU: OSKOJOTHMYECKOTO
BOCIIUTAHMU: - C(HOPMUPOBAHHOCTD
9KOJIOTHYECKOH KYJBTYPHI,
NOHMMAaHWE  BIUSHHUS  COIMAJIBHO-
HKOHOMUYECKUX IPOLIECCOB Ha
COCTOSIHUE IIPUPOAHOU

U CONMAITbHOW CpeAbl, OCO3HAHHUE
r7100aIbHOTO Xapakrepa

9KOJIOTUYECKHUX MPOOIIEM;

- IUIAaHUPOBAHHME M OCYIIECTBICHUE
JNICUCTBUA B OKpYXKAIOLIEH cpelie Ha
OCHOBE 3HAaHMs LEJIEH YCTOMYMBOIO
pa3BUTHUS YEIOBEYECTBA;

- AKTUBHOE HEIPHUITUE JICUCTBUI,
NPUHOCSIINX  BpEl  OKpYXKaroleu
cpene;

- yMEHUE MPOTHO3UPOBATH
HeOJIaronpusITHbIE 9KOJIOTUYECKHE
MOCJIE/ICTBHS MpeANPUHUMAEMBIX
JIEUCTBUI, IPEIOTBPAILIATH HX;

- pacIIMpEeHUE OIbITa JAEATEIbHOCTU
3KOJIOTUYECKOW HAIPaBJIECHHOCTH.

MeranpeameTHbie pe3ynbTaThl
JOJDKHBI OTpaXkaTh:
OBnanenue YHUBEpCaIbHbIMHU

KOMMYHUKaTUBHBIMU JEHCTBUSAMM:

0) cOBMECTHas JICSITCIIbHOCTD:

- TOHMMaTh M  MCHOJIb30BaTh
[IpeuMyILIecTBa KOMAaHJIHO!
Y MHAUBHUIYaJIbHOM paboThI;

- TpUHHMMATh LEIM  COBMECTHOM
JeATEIbHOCTH, OpraHU30BbIBaTh U
KOOPAUHUPOBATH NEUCTBUSA
[0 €€ JIOCTHIKEHUIO: COCTABJIATH ILUIAaH
JEUCTBUM, pacupeneisiarb pojkd ¢
y4ETOM MHEHUU YYaCTHUKOB
00CyX/1aTh pE3ylbTaThl COBMECTHOM
paboTsl

I[IP6 5. IlpuoOperenue ombITa
MPUMEHEHHSI OCHOBHBIX METOJIOB
HAYYHOTO MO3HAHUS,
UCTIOJNB3yeMBIX B OHMOJIOTHU:
HaOJIOICHUS

U ONHWCAaHHWS JKUBBIX  CHCTEM,
MPOLIECCOB u SIBJICHUI;
OpraHu3alii ¥ TPOBEACHUS
OMOJIOTUYECKOTO  IKCIEPUMEHTA,

BBIIBUKCHUS THIIOTE3, BBIABJIICHUA

3aBUCUMOCTH MEXIY
UCCIIETyeMbIMU BEJIMYUHAMU,
O0BsICHEHUS MOJTy4EHHBIX
pe3yNIbTaToB

U (QOpPMYITUPOBAaHUS BBIBOJOB C
HCIOJIb30BaHUEM HAyYHBIX
MIOHSATUM, TCOPUN U 3aKOHOB.

I1P6 6. CdopmupoBaHHOCTH
YMEHHS BBIJENATH CYIECTBEHHBIE
MIPU3HAKH BHPYCOB, KIIETOK
MIPOKapUoOT u JyKapuoT;
OJTHOKJICTOYHBIX u
MHOTOKJIETOYHBIX OpTraHHU3MOB,
BUJIOB, OHOre0IlEHO30B H
YKOCHUCTEM; 0COOCHHOCTH
MPOLIECCOB OOMEHa BEIIECTB U
MpEeBpaLIeHHs] PHEPTUU B KIIETKE,
dboTocuHTE3a, IUIACTHYECKOTO U
HEPTEeTUYECKOTO oOMeHa,
XEMOCHHTE3a, MHTO33, Meio03a,
OIJIOIOTBOPEHUS,  Pa3BUTHS U
Pa3MHOXXEHHUS, WHIUBUAYATHHOTO
pa3BUTHUS opraHu3Ma (OHTOTeHe3a),
00pHOBI

3a CyILECTBOBaHHE, €CTECTBEHHOTO
orbopa, BUI000pa3oBaHus,
MPUCTIOCOOIEHHOCTH OPTraHU3MOB K
cpene oOuTaHus, BIIUSTHUS
KOMITOHEHTOB 9KOCHUCTEM,
AHTPOTIOTEHHBIX W3MEHECHUN
B DKOCHCTEMaxX CBOEH MECTHOCTH,
KpyroBopoTa BEIICCTB u
MpeBpalieHue SHEPTUU B
ouochepe.

I1P6 7. CdopmMupoBaHHOCTH
YMEHHS TPUMEHATH MOJIy4YEeHHBIC
3HAHUS TUIS 00BsICHEHUS
OMOJIOTHYECKUX  TIPOLIECCOB U
SIBIICHUH, TUISE MPUHSTHS
MPAaKTUYECKUX peLieHuin B
IOBCEIHEBHOMU JKA3HU
C (130 obecrnieueHus
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paloHAIBLHOTO
IPUPOIOTIONIB30BAHUS

1 cemecTp

YacTtb A. BoiOepuTe 01UH NPABUJIBHBIA 0TBET

1.

Bonpoc: OCHOBHBIM CTPYKTYPHBIM KOMIIOHEHTOM KJIETOYHBIX MEMOpaH,
o0ecreunBaroIUM UX U30UPATENbHYIO0 TPOHUIIAEMOCTD, SIBIISIOTCS:

a) benku

0) YrieBombl

B) ®ochonunusr +

r) HyknenHoBbIe KUCIOTHI

®opmupyemsliii pesyabrar: [1P6 2 (packpsitue nousituit), [1P6 6 (Bbinenenue
MIPU3HAKOB KJIETOK). OTBeT: B) DOCHOIUNHIBI.

Bomnpoc: IIponecc ynBoenust monekynsl JIHK, npeamectByroniuii 1eneHuto KIETKH,
Ha3bIBACTCS:

a) Tpanckpunuus

0) Tpauncsus

B) Penukarus +

r) KommiementapHocTts

®opmupyemsiii pesyabrar: [1P6 2 (packpeitue nonstuii), [IP6 6 (xapakrepuctuka
nporeccoB). OTBeT: B) Perumkanus.

Bonpoc: K xakoMy ypoBHIO OpraHu3alliu )KHBOW IPUPOJIEI OTHOCUTCS CTasi BOJIKOB,
oOuTaromas B ONpeaeIeHHOM Jecy?

a) OpraHu3mMeHHbII

0) IMomysIMOHHO-BUI0BOM +

B) DKOCHCTEMHBIN

r) buocdepnsrit

®opmupyemblii pesyabtat: [1P6 1 (poss Ouonorun), [TP6 2 (packpsiTue
nousituii). OTBeT: 0) [lomynaunoHHO-BUIOBOH.

Bonpoc: IIpu ckpemmBanum 1ByX TeTepO3UTOTHBIX 0co0el (Aa X Aa) 1o 3aKoHY
pacuernieHust MeHenst 10Jsi TOMO3UTOTHBIX PELECCUBHBIX TOTOMKOB COCTABUT:
a) 0%

0) 25% +

B) 50%

) 75%

dopmupyemblii pesyabtat: [1P6 4 (packpeiTue 3akonoB), [1P6 8 (pemenue
3anad). OTBeTt: 6) 25%.

Bomnpoc: Kakoii opranou KJI€TKH OTBEYAET 32 OKOHYATEIbHYIO COPTUPOBKY,
MOJIU(HUKAIIIO U YITAKOBKY CHHTE3UPOBAHHBIX OEIKOB?

a) DHJoTUIa3MaTHYECKast CeTh

0) Kommnekc (ammapar) I'onbmxu +

0€30MaCHOCTH CBOETO 3JI0POBbS U
370POBbSl  OKPYXKAIOIIMX JIHOJIEH,
coOMOIeHUsT  3I0poBOrO  0Opasza
JKH3HU, HOPM TPaMOTHOTO
HOBEICHUSA B OKpYy>Karoleun
NPUPOAHON  cpele; TMOHMMAaHUE
HEOOXOOMMOCTH  MCIIOIB30BaHUS
NOCTYOKEHUU COBPEMEHHOM
Ouonorun ¥ OHMOTEXHOJOTHH s




10.

B) JImzocoma

r) Pubocoma

dopmupyemblii pesyabTat: [1PO 6 (BeimeneHue npu3HakoB KiIeTok). OTBeT: 0)
Kommnekc I'onbmxu.

Bomnpoc: Ctaaus meiio3a, BO BpeMsi KOTOPOIH POMCXOIUT KOHBIOTAIHs (COTMKCHHE)
TOMOJIOTHYHBIX XPOMOCOM, HA3bIBAETCSI:

a) [Ipodaza I +

6) Meracaza |

B) Anada3za II

r) Tenodaza II

dopmupyemblii pesyabTat: [1P6 6 (xapakrepuctuka mporeccor). Oret: a) [Ipodaza
L.

Bonpoc: MoaudukamonHas ”3MEHUYUBOCTD, B OTJIMYHUE OT MYTAallMOHHOM,
XapaKTepU3yeTcs TeM, 4To:

a) Hacnenyercst moToMkaMu

0) He cBsizana ¢ m3MeHeHHEM reHoTHIIa +

B) Bo3Hukaer ciayuaiiHo

r) [IpUBOJIUT K MOSABICHUIO HOBBIX ajlienen

dopmupyemblii pesyabtat: [1P6 6 (Beimenenue npusnakon). OTBer: 6) He cBs3ana ¢
W3MEHEHHEM TeHOTHIIA.

Bonpoc: Cuntes 6enka na matpuiie uPHK npoucxonur B:

a) Snpe

6) Ha pubocomax +

B) B Muroxonapusx

r) B xommekce ['ombmxu

®opmupyemslii pesyabrar: [IP6 6 (xapakrepuctuka nporeccos). OrBer: 6) Ha
pubocomax.

Bomnpoc: Kakoii mpu3Hak sBIsS€TCs IPUMEPOM HACIIEIOBAHUS, CLEIIIIEHHOTO ¢ moJioM (X-
XPOMOCOMOW) y "enoBeKa?

a) LlBer rnaz

0) I'pymimia kpoBu

B) ['emodmnus +

r) ®opma MoUKH yxa

®opmupyemslii pesyabrart: [1P6 4 (packpbiTue 3akoHOMepHOCTEH). OTBET: B)
['emodumms.

Bonpoc: [IepBruyHBIM UCTOYHUKOM SHEPTUU IS TOUTH BCEX KUBBIX CUCTEM Ha 3eMIie
ABIISETCS:

a) XUMHUYECKasi JHEPTHsI OPraHUIECKUX BEIECTB

0) Termo 3eMHBIX HEZP

B) DHEprusi COJIHEYHOTO CBeTa +

r) DHeprusi OKUCICHUS HEOPraHMYECKUX BEIIECTB

®opmupyemslii pesyabrar: [1P6 6 (xapakrepucTuka nporeccos), [IP6 7 (mpumeHeHue
3HaHui). OTBET: B) DHEPrus COJTHEYHOTO CBETA.

Yacte B. YcTanoBure cooTBeTCTBHE

11.

Bomnpoc: YcraHoBUTE COOTBETCTBHE MEXKIY XapaKTEPUCTUKON 0OMEHA BEIIECTB U €T0
ATaIoOM.
XAPAKTEPUCTHUKA:

1. CuHTEe3 CIOXHBIX OPraHUYECKUX BEIIECTB U3 MPOCTHIX C 3aTPATOI SHEPTUH.

2. Pacnan opraHM4ecKrX BEIIECTB C BBIICIICHUEM YHEPIHUH.

3. Bxirogaer peakiuu MaTpuYHOTO CUHTE3a (OmocunTe3 Oenka, perumkarnmio JJHK).
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4.
5.

Ero sranamu sSBASIOTCS TTIMKOINU3 U KJIIETOUYHOE JIBIXaHUE.

OcHoBHOI TIporiecc — (POTOCUHTE3.

I3TAIl OBMEHA:

A) Ilnactuueckuii oOMeH (aCCUMIISIINS)

b) DHepreTudeckuii 0OMeH (IMCCUMHUIISIIHS )

®opmupyemsiii pesyabrar: [1P6 2, [1P6 6. OTBeT: 1-A, 2-b, 3-A, 4-b, 5-A.

12. Bonipoc: YcTaHOBUTE COOTBETCTBUE MEXKAY BUIOM HYKIEUHOBOM KUCIIOTHI U €€
XapaKTEePUCTUKOU.
XAPAKTEPUCTHUKA:

1.

Nk W

OpHouenoyeyHast MOJIEKyJIa.

ConepKuT a30TUCTOE OCHOBAHHE TUMHUH.

ConepxuT a30TUCTOE OCHOBAHHE yparlyil.

Ciy>XUT MaTpUIIeH 711 CHHTEe3a OerKa.

XpaHUT HACIEICTBEHHYIO HH(OPMAIHIO.

B/ HYKJIEMHOBOM KUCJIOTHI:

A) THK

b) PHK

®opmupyemsiii pesyabrar: [1P6 2, [IP6 6. OtBet: 1-b, 2-A, 3-b, 4-b, 5-A.

13. Bonipoc: YcTaHOBUTE COOTBETCTBUE MEXKITY OMOJIOTHYECKUM ITPOIIECCOM U €0
OCHOBHBbIM 3HA4YCHHUEM.

IMPOLECC:
1. MuTo3.
2. Merios.
3. OmnonoTBOpEHHE.
4. Tactpynsuus.
3HAYEHUE:

A) O6pa3oBaHe MOJIOBBIX KJIETOK C TalJIOMIHBIM HA0OPOM XPOMOCOM.
b) BoccranoBieHne AUIIIONAHOTO HAOOpa XpOMOCOM, KOMOMHATUBHAs
U3MEHYUBOCTb.

B) Poct u perenepanus, coxpaHeHHE ITOCTOSHCTBA KapHOTHUIIA.

') OGpazoBaHue 3apOBIIIEBHIX JIUCTKOB B YMOPHOTECHESE.
®opmupyemsiii pesyabrar: [1P6 6, [IP6 7. OTBet: 1-B, 2-A, 3-b, 4-T.

14. Bonipoc: YcTaHOBUTE COOTBETCTBUE MEXAY MOHATUEM I'€HETUKH U €r0 ONIPEACICHUEM.

INOHSATHUE:
1. T'enorum.
2. denotwuI.
3. Amens.
4. Jlokyc.
ONPEJIEJIEHUE:

A) CoBOKYITHOCTb BCEX IPU3HAKOB OpraHU3Ma.

b) Onna u3 anpTepHaTUBHBIX (OPM T'eHa.

B) CoBokynHOCTB BCcEX F€HOB OpraHU3Ma.

I') YyacTok XpoMOCOMBI, B KOTOPOM PACTIONIOKEH T'eH.
®opmupyemsiii pesyabrar: [1P6 2. OtBet: 1-B, 2-A, 3-b, 4-T.

15. Bonipoc: YcTaHOBUTE COOTBETCTBUE MEXAY BUIOM U3MEHUHUBOCTH U €€ TPUMEPOM.

IHPUMEP:
1. TlosBneHWE MOJUIUIOUAHBIX (POPM PACTEHUH.
2. YBennyeHHe MbIIIEYHOW MacChl IIPU TPEHUPOBKAX.
3. Pa3Hblii BeC HOBOPOKICHHBIX IIEHKOB B OJTHOM ITIOMETE.
4. Poxnenue pebenka c cunapomom JlayHa.
5. Pa3Has MHTEHCUBHOCTH 3arapa y Jroei.

BN UBMEHYUBOCTU:



A) HacnencrBenHas (reHOTUITHMYECKAS ).
b) HenacnencrBenHas (MogupuKaiinoOHHAS).
dopmupyemblii pesyabTat: [IP6 6. OTBeT: 1-A, 2-b, 3-b, 4-A, 5-b.

Yacts C. /laliTe KpaTKkuii OTBET

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Bonpoc: CoBOKYITHOCTb peakluii paclIeIIEHUs CII0KHBIX OPraHUYECKUX BELIECTB C
BbIJIEJICHUEM SHEPTUH, 3aKII0OYEHHON B UX XUMUUECKHX CBA3sIX. (OIHO CcIIOBO).
®opmupyemsblii pesyabtar: [1P6 2. OTBet: [Juccumunsius (WM SHEPTeTUUECKUN
0oOMeH).

Bonpoc: Opranouipl KJIETKH, SBISIFONIHECS CHMOMOHTAMU M OTBEYAIOIINE 32 KIIETOUHOE
neixanue. (OgHO CIIOBO).

®opmupyemsiii pesyabrar: [1P6 6. OTBeT: MUTOXOHAPUH.

Bomnpoc: buonornueckuii noaumMep, MOHOMEpPAMH KOTOPOTO SIBJISIFOTCS AMUHOKHUCIIOTBHI.
(Omno cioBo).

®opmupyemslii pesyabtat: [1P6 2. OTBet: benok.

Bonpoc: Ha3oBute 1Ba OCHOBHBIX CBOMCTBA FEHETUYECKOTO KOJA.

®opmupyemplii pesyabtat: [1P6 2, [IP6 6. OTBeT: TpumieTHOCTh, YHUBEPCATHHOCTD
(Tak:ke MOTYT OBITh: OJJTHO3HAYHOCTh, BRIPOKIEHHOCTh, HETIEPEKPHIBAEMOCTH ).
Bonpoc: Hayka 0 3aKkOHOMEpHOCTSX HACJIEICTBEHHOCTH U U3MeHUYHBOCTH. (OHO
CJIOBO).

®opmupyemblii pesyabTat: [IP6 1. OTBet: ['eHeTHKA.

Bonpoc: Tun ckpemuBanus, Ipu KOTOPOM U3y4aeTCsl HACIEA0BaHUE OTHOM Iapbl
aTbTEPHATUBHBIX NMPU3HAKOB. (OIHO CIIOBO).

®opmupyemsiii pesyabsrar: [1P6 4, [1P6 8. OTBeT: MoHOrHOpUIHOE.

Bonpoc: Heknerounas popma sxu3nu, mpeacrasistonias codoi komrieke JJHK wm
PHK, 3akmtoueHHbIi B 6e1KOBYIO 000104Ky. (OIHO CIOBO).

dopmupyemslii pesyabtat: [IP6 6. OTBeT: Bupyc.

Bonpoc: IIponiecc nHAMBUAYAIBHOIO Pa3BUTHUSL OPraHU3Ma OT 3UTOThI 10 cMepTH. (OnHO
CJIOBO).

®opmupyemsiii pesyabrar: [1P6 2. OTBeT: OHTOrEHE3.

Bonpoc: HazoBute Tun nenaeHus KIETKH, B pe3yJbTaTe KOTOPOro o0pa3yroTcst
COMAaTHUYECKHUE KIETKU C UICHTUYHBIM MaTEPHHCKOM KIIETKE HAOOPOM XPOMOCOM.
®opmupyemslii pesyabtat: [1P6 6. OTBeT: MUTO3.

Bonpoc: Crioco0 pa3MHOKEHUS, TPH KOTOPOM HOBBIN OPTaHU3M Pa3BUBACTCS U3
HEOIUIOJOTBOPEHHOM siiitiekyieTku. (OIHO CII0BO).

®opmupyemslii pesyabtat: [1P6 6. OTBet: [lapTeHorenes.

Kpurepun onenkn:

Yacts A (1-10): 3a kaxxapiii mpaBUIbHBIN 0TBeT — 1 6ann. Beero 10 6ammos.

Yacts B (11-15): 3a kaxa0e NOTHOCTHIO IPaBUIIBHO YCTAaHOBIIEHHOE COOTBETCTBUE B
OoJIHOM 3amaHuu — | Oamwn. Beero 5 60amios.

Yacte C (16-25): 3a kaxaplil mpaBUIbHBIN KpaTKuil oTBeT — | 6amt. Beero 10 6amnos.

IlepeBoa 0a/1510B B OLIEHKY:

«5» (oTmu4HO): 22 — 25 6amioB

«» (xopomno): 18 — 21 6amn

«3» (ynoierBoputenbHo): 13 — 17 Ganos
«2» (HeynoBieTBOpUTeNbHO): 0 — 12 GanmoB
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2 cemecTp
IIpoMe:xxyTouHasi aTTecTanus
JAnddepeHnupoBaHHbIH 3a4eT

YacTts A. BoiOepuTe 01UH NPABUJIBHBIN 0TBET

Bonpoc: Kakoii u3 nepedncieHHbIx (HakTOpOB IBOJIIOIUHU, COTIIACHO CHHTETUYECKOU TEOPHH,
SIBJISIETCSL HATIPABIISIOIINM, OIIPEACTISIONTNM aIallTUBHOCTh U3MEHEHMI?

a) MyTanroHHBIN TIpo1iece

0) [TomysIIMOHHBIE BOJTHBI

B) EcTecTBenHsIit 0TOOD +

r) U3onsmus

®opmupyemslii pesyabtat: [1P6 3 (Teopus sBomorun), [TP6 6 (mporteccer). OTBeET: B)
EctectBeHHsbI# 0TOOD.

Bomnpoc: IIporecc HCTOpUUYECKOTO pa3BUTHSI OPTaHUIECKOTO MUpPa OT APEBHEHIINX (opM 10
COBPEMEHHBIX HA3bIBACTCS:

a) OHTOreHes

0) ®uiorenes +

B) JluBepreHums

r) Unnoanantamus

®opmupyemslii pesyabtat: [1P6 2, [IP6 6. OTBeT: 0) Ounorenes.

Bonpoc: [Ipumepom apomopdo3a B IBOJIOIUHN PACTEHUH SIBISETCA:

a) [losiBeHue KOMIOYEK y KakTyca

0) Pa3zBuTHe nonsyuero crediis y 3eMISTHUKH

B) Bo3HuKHOBEHUE 1IBETKA U IJI0/1a Y TOKPHITOCEMEHHBIX +

r) ®opMa JINCTHEB, XapaKTepHasl IS TaHHOTO BHJIA

®opmupyemslii pesyabTat: [1P6 6 (mpucnocobsenHocTs). OTBeT: B) BO3HUKHOBEHHE IIBETKA
U TUIOJIA.

Bomnpoc: K xakomy Ty OMOTHYECKUX B3aMMOOTHOIIICHUI OTHOCUTCSI COCYITIIECTBOBAHHE paKa-
OTIIENbHUKA U aKTUHUU?

a) XHUIIHUYECTBO

6) Konkypenuus

B) [lapazutuzm

r) Myryanusm (cumOuno3s) +

dopmupyemblii pesyabTtat: [1P6 6 (B3aumoneiictBus B 3xocuctemax ), [1P6 7 (mpumenenue
3HaHui). OTBeT: ) MyTyanusm.

Bonpoc: ['1aBHBIM 10Ka3aTENLCTBOM €IMHCTBA POUCXOXKICHUS OPTaHUUECKOTO MHUPA CITYKHT:
a) CyliecTBOBaHME MULIEBBIX LIETei

6) CX0/CTBO CTPOECHHMSI U MTPOLIECCOB KUZHEEATEIHHOCTH BCEX OPraHU3MOB Ha MOJIEKYJISIPHOM U
KJIE€TOYHOM YPOBHSX +

B) [Iprcnoco61eHHOCTh OPTaHU3MOB K Cpejie OOUTaHUS

r) Hannuaue kpyroBopora BemiecTsn

®opmupyemslii pesyabTat: [1P6 3 (runoressl npoucxoxaenus), [IP6 6. OTBer: 6) CxoacTBO
Ha MOJICKYJIIPHOM YpOBHE.

Bonpoc: Opranu3mel, COCTaBIISIIONTME HAYAIBHOE 3BEHO JIF0O0H MHUIIEBOH 1ETTH 1
MPOU3BO/IAIINE OPraHNYECKOE BEIIECTBO M3 HEOPTAHUYECKOTO, Ha3bIBAIOTCS:

a) KoncymeHThI

0) PenyuieHThI

B) [IpomymenTsr +

r) Herpurodaru

®opmupyemslii pesyabtat: [1P6 2, TIP6 6 (cTtpykTypa sxocuctem). OTBet: B) [IpoayneHTHI.
Bonpoc: Kakoii kpurepuii Buaa sBnsieTcss HanOosiee 00bEeKTUBHBIM U HAJIC)KHBIM B COBPEMEHHOM
o6uonoruun?
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10.

11.

a) Mopdonornyeckunii

0) ®U3MOIOTHYCCKUI

B) ['eorpaduueckuii

r) 'enernueckuii +

®opmupyemblii peyabTat: [1P6 6 (kputepun Buma). OTBet: 1) ['eHeTHUECKUI.

Bonpoc: CorinacHo COBpEMEHHBIM IIPEICTABICHUSM, NIEPBBIE )KUBBIE OPIraHU3MBbI Ha 3eMJIe
OBLIH IO CTIOCO0Y MTUTAHMUS:

a) ®oroaBroTpodhamu

06) XemoaBToTpodamu +

B) XemoretepoTpodamu

r) ®oTtorereporpodhamu

®opmupyemsiii pesyabrar: [1P6 3 (rumotes3sl npoucxoxaeHus xxu3nu). OTBer: 0)
XeMoaBToTpodamu.

Bomnpoc: I[locnenoBarensHasi cMeHa OHOTO OMOLIeHO3a IPYTUM Ha OTIPEIEIICHHON TepPUTOPUN
Ha3bIBACTCS:

a) Murpanus

0) luBeprenmus

B) Cykueccus +

r) Koneprenmus

®opmupyemsiii pesyabrar: [1P6 6 (cBoiicTBa 3xocucteM). OTBeT: B) CyKieccus.
Bonpoc: ['1aBHast npuyrHa cokpaiieHus: OM0JIOrHYecKOro pa3Hoo0pa3us B COBPEMEHHYIO I10XY
— 3TO:

a) EcrectBenHsIi1 0TOOD

0) ['eosornueckue KaTaKIM3Mbl

B) X03CTBEHHAs JEATEIHLHOCTh YeIOBEKa (AHTPOIOTeHHBIN (pakTop) +

r) KonkypeHiust Mexay BUIaMu

dopmupyemslii pesyabtat: [1PO 7 (panmonansHOe npupoponoib3oBanue), [TP6 9
(rmobGanbHbIe pobaemsl). OTBeT: B) AHTPONOTeHHBIN (HaKkTOp.

YacTts B. YcTaHoBUTe COOTBETCTBHE
Bomnpoc: YcraHoBUTE COOTBETCTBUAE MEXKY CTaIUEH aHTPOIIOTEHE3a U €€ XapaKTEPHOU YEPTOH.
CTAAUA:

1 ABCTpaJIONUTEK.

2 UYenosek ymensiii (Homo habilis).

3. UYenosek npssmoxoasiuii (Homo erectus).
4 Heannepranen (Homo neanderthalensis).
5 Kpomannonern (Homo sapiens).

XAPAKTEPHASA YEPTA:

A) IlepBble Hax0KH 3a npenenaMu AQpPUKH, UCTIOIb30BaHUE OTHSI.

b) U3roToBneHune nepBrIXx KAMEHHBIX OpYAHMH (OJIyBalicKasi KyJabTypa).

B) IlepBrie npeacraButenu poaa Homo, npsiMmoxoxaeHue, cTaaHblii 00pa3 *KU3HH.

I') CoBpeMeHHBIN THIT YEJIOBEKA, pa3BUTasl PEUb, HACKAIbHAS YKUBOTIHUCH.

J1) MaccuBHOE T€I0CI0KEHUE, 3a4aTKU PUTYAIbHON IIPAKTUKH, )KU3Hb B CYpOBOM KJIIMATe.
dopmupyemslii pesyabtat: [1P6 6 (3Bomtonumst uenoseka). OrBer: 1-B, 2-b, 3-A, 4-11, 5-T".

12. Bomnpoc: YcraHoBUTE COOTBETCTBUE MEXKIY JOKA3aTEILCTBOM DBOJIIOLIMU U €TI0
MIPUMEPOM.

MNPUMEP:

1. KuTtoo6pa3ubie u ppiOb UMEIOT 00TeKaeMyto popMmy Tena.

2. Hannuune KOnm4nKoBBIX I03BOHKOB Y YEJIOBEKA.

3. CX0/1cTBO 3apoAbIIel XOPAOBBIX HA PAHHUX CTAJAUSX PA3BUTHA.

4, Haxonka ckenera apxeonTepHkca.

JOKA3SATEJIBCTBO 9BOJIIOLIUUA:
12



16.

17.

A) IaneonTtonornyeckoe (mepexoaHbie GOPMBI).

b) CpaBHuTe1bHO-aHATOMUYECKOE (PYAUMEHTHI).

B) CpaBHUTEIBPHO-aHATOMUYECKOE (AaHATIOTUYHBIC OPTaHBI).

I') DmbOpuonoruueckoe.

®opmupyemblii pesyabtat: [1P6 3, [1P6 6 (cBunerenscTBa 3Bomoun). OrBet: 1-B, 2-b, 3-T",

4-A.

13. Bomnpoc: YcraHoBHTE COOTBETCTBUE MEKIY IKOJIOTHUESCKUM (DaKTOPOM M €T0 THIIOM.
DAKTOP:

1. BrnaxnocTs BO3ayXa.

2. KoHKkypeH1Hs 3a TEpPUTOPUIO MEXKAY ABYMS BUJIAMU ITHII.

3. BripyOka neca.

4. Temmneparypa.

5. OnblieHne pacTeHUs HACEKOMBIM.

THUII ®AKTOPA:

A) AGHOTHYECKUT.

b) buotuueckwuii.

B) AHTpOTIOTeHHBIH.

®opmupyemslii pesyabrar: [1P6 6 (skonorudeckue dhaxktopsi), [IP6 7 (Bnusiaue
yenoBeka). OTBet: 1-A, 2-b, 3-B, 4-A, 5-b.

14.  Bompoc: YcTaHOBUTE COOTBETCTBUE MEX/1Y MOHATHEM SKOJIOTHH U €T0 ONPE/ICTICHUEM.
INOHATHE:

l. [TonyAnus.

2. buonenos.

3. buoreorienos (3xocucrema).

4. buocdepa.

OIIPEJAEJIEHUE:

A) Coo00111ecTBO BCEX KHUBBIX OPTaHM3MOB, COBMECTHO HACEISIONINX OJHOPOJIHBINA yU4aCTOK
CYILIU U BOAOEMA.

b) CoBokymHOCTh 0c00€i 0HOTO BUIA, TUTEIRHO inhabiting onpeneIeHHYI0 TEPPUTOPHIO U
CBOOOHO CKPEIIUBAIOIIUXCSI.

B) O6onouka 3emnn, 3aceneHHast )KUBLIMH OpraHU3MaMH.

I') Enunbiii npupoaHblii KOMILIEKC, 00pa30BaHHBINA KUBBIMH OPraHU3MaMHU U CPEJION UX
oOuTaHus.

®opmupyemsiii pesyabrar: [1P6 2 (monsrus). OtBer: 1-b, 2-A, 3-T, 4-B.

15. Bomnpoc: YcranoBuTe COOTBETCTBUE MEXIAY HAMPABICHUEM 3BOJIIOLIMU U €TI0 IPUMEPOM.
IMPUMEP:

1. [TosiBnenue poTocuHTE3a y IPEBHUX OAKTEPHUH.

2. Pa3ButHe pazHbIX THIOB KJIIOBOB Y BEIOPKOB Ha ['ajanmarocckux ocTpoBax.

3. Bo3HHKHOBEHUE TEIIOKPOBHOCTH Y MIIEKOMTUTAIOIIUX.

4. PaznooOpasue Gpopm 1 pacIBETOK PAKOBUH Y MOJUTIOCKOB.

HAIIPABJIEHUE 3BOJIIOLINU:

A) Apomopdo3 (aporenes).

b) Unnoamanramnus (ammorexes).

®opmupyemsliii pesyabrar: [1P6 6 (nanpasienus ssomonun). OTBet: 1-A, 2-b, 3-A, 4-b.

Yacts C. /laliTe KpaTKkuii OTBET

Bomnpoc: Dpa, B KOTOPYIO NOSIBUIIUCH TIEPBbIE Ha3eMHbIe pacTeHus (ncuitoduthl). (OgHO CIIOBO).
®opmupyemsliii pesyabrat: [IP6 6 (3Tansl sBosmonun). OrBet: [laneo3oiickasi.

Bonpoc: Hayka, n3yuaroniasi B3aMMOOTHOIICHHS JKUBBIX OPTaHU3MOB MEXK]Ty COOO0H 1 C
oKpy>aroten cpefoi. (OaHO ClI0BO).

dopmupyemplii pesyabtat: [1P6 1. OTBeT: DKONOTHS.
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18.

19.

20.

21.

22.

23.

24.

25.

Bomnpoc: DBOMOIMOHHBIN MPOIIECC, MPUBOIANINN K 00pa30BaHUIO0 HOBBIX BUAOB. (OHO CIIOBO).

®opmupyemsliii pesyabrar: [IP6 6. OTBeT: BunoobpazoBanue.

Bonpoc: HazoBuTe aBa OCHOBHBIX TJIOOAIBHBIX MPOIECCa, 00ECIEUNBAIOIINX YCTOUUYUBOCTh
ounochepsl.

®opmupyemslii pesyabtat: [IP6 6, [IP6 7. OTBeT: KpyroBopoT BEIIECTB U MOTOK YHEPTUN
(MnIu: CUHTE3 U JECTPYKLUS OPraHUUYECKOTO BEIIECTBA).

Bonpoc: fIBnenue, mpu KOTOPOM HEPOJICTBEHHBIE OPraHNU3MbI IPUOOPETAIOT CXOIHBIE YEPTHI
M0J1 BIUSTHUEM OJMHAKOBBIX YCIOBUH Cpebl (Hampumep, popma Tena akyibl, IXTHO3aBpa U
nenbhuna). (OmIHO CI0BO).

®opmupyemsliii pesyabrar: [1P6 6 (hopmel sBomronm). OTBeT: KoHBepreHus.

Bonpoc: buonorudeckast cuctema, o0aaronias HanOOJIBIIMM BHIOBBIM Pa3HOO0paszueM,
YCTOHYHBOCTBIO U CIOCOOHOCTRIO K camonoaepxkanuio. (OIHO CI0BO).

®opmupyemslii pesyabtat: [1P6 2, TIP6 6. OTBeT: buocdepa.

Bonpoc: Tum u30s111, BO3HUKAIOIIUHN MPU reorpaduueckoM pa3aeIeHUN oMYA
(Hampumep, PeKoil, TOPHBIM XpeOTOM).

®opmupyemsiii pesyabrar: [1P6 6 (hakrops! sBomtonun). OTBet: I'eorpaduueckas.
Bonpoc: OCHOBHOM IBIKYIIHKA (haKTOP IBOJIOIHMH YETIOBEKA, CBI3aHHBIN C pa3BUTHEM TPY/Ia,
peun 1 o0IecTBeHHBIX OTHOIIEHUH. (OIHO CIIOBOCOYETAHHUE).

®opmupyemslii pesyabTat: [1P6 6 (anTponorenes). OrBer: ConnanbHbie GakToOphl (WIH:
0O0IIeCTBEHHBIH 00pa3 KNU3HN).

Bonpoc: [IpuHnum, cormacHo KOTOPOMY B MUILEBOM LIENH TOIbKO 0k0J10 10% sHepruun
MEPEXOJIUT C OAHOTO TPOYUIECKOTO YPOBHS HA APYTOM.

®opmupyemslii pesyabrar: [IP6 6 (motok sHeprun). OrBet: [Ipasuno 10% (unu npaBuio
Jlunnemana).

Bonpoc: MexayHnapoHas mporpamma, HalipaBJIeHHas Ha COXpPaHEHHE U U3yYeHUEe reHOMa
yenoeka. (CokpalieHue).

dopmupyemslii pesyabTat: [1P6 7 (noctmxenus ouosorun), [1P6 9 (coBpemennbie
uccnenoBanus). OTBer: «I'eHOM YeIOBEKa»

Kpurepun onenkn:

Yacts A (1-10): 3a kaxxapiii mpaBuIbHBIN 0TBeT — 1 6an. Beero 10 6ammos.

Yacts B (11-15): 3a kaxa0e NOJHOCTHIO IPAaBUIIBHO YCTAHOBIEHHOE COOTBETCTBUE B OJTHOM
3amanud — 1 Oaswr. Beero 5 6ayuios.

Yacte C (16-25): 3a kaxaplil mpaBUIbHBIN KpaTKuil oTBeT — | 6amt. Beero 10 6amnos.
IlepeBoa 0a/1510B B olleHKY (AU PepeHUMPOBAHHBIN 3a4eT):

«5» (oTmu4HO): 22 — 25 6amioB

«y (xopomno): 18 — 21 6amn

«3» (ynoBierBoputenbHo): 13 — 17 Gansos

«2» (HeynoBneTBOpUTeNbHO): 0 — 12 GanmoB
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