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IIporpamma paszpaborana Ha OCHOBE MPUMEPHOU MpOrpaMMbl YueOHOIO
npeaMera «buonorus», pexkomMenjioBannoil MdenepanabHBIM TOCYIaPCTBEHHBIM
aBTOHOMHBIM  yupexJjieuuem «@DejiepaibHOe TOCYAapCTBEHHOE OIOKETHOE
oOpazoBaTesibHOE yupexJieHue  MHcTuTyT pazButus 1mpodh)eCcCHOHAIBHOIO
obopazoBanuss (PI'BOY  «MPIIO») B 1ensx  peaqu3aluyd  IOJIOKEHHIMA
denepanbHOro 3aKkoHa B coorercTBUM ¢ [Ipukazom «O BHECEHHH U3MEHEHHUH B
OI'OC COO» No413 or 17.05.2012 roja, yrBepjieHHbIM mpukazoMm Ne732 ot
12.08.2022 (3aperucrpuposan B Muntocre Poccun 12.09.2022 No70034) u B
cooTBeTcTBUU ¢ yueOHbIM TutanoM AHITOO «MexpernoHanbHbIH MeTUIIAHCKHHA
koyte Ky - cnenmansHoctd  31.02.07  Cromarosiornueckoe Jneno Ha 0ase
OCHOBHOTO o01ero o0pa3oBaHusl, YTBEPXKJICHHBIM JUPEKTOPOM KOJUIe/DKa
H.AKyxkosoit, na 2025-2029 rr.

Opranuzanus-pa3zpaboTank: ABTOHOMHas HeKoOMMepdecKas IpodeccrHoHaIbHas
obpazoBaTenbHast opranu3aiys « MexpernoHanbHbIi MeTUIIHHCKUA KOJIIEIK .
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1. O0mas xapakrepucTuka pado4deil mporpaMmmbl
yueoHoro npeamera «bBUOJIOI'USD»

1.1. MecTto y4yeOHOro mnpeamMera B CTPYKType o00Opa3oBaTe/ibHOM
nporpammsi CIIO:

VYueOubii mnpenmer «buonorus»  sABIAETCS  0053aTE€IBHOM  YaCThIO
0011eo0pazoBaTeIbHOrO IHUKIa 00pa30BaTEIbHOW MPOrpaMMbl B COOTBETCTBUU C
®I'OC CIIO no cnenuansHoctu 31.02.07 Cmomamonozuueckoe deno.

Tpynoemkocts aucuuiuinHbl «buosorus» cocrasisger 168 dyacoB, wu3
KOTOpBIX 24 yaca BKJIIOYAET MPOQPECCHOHAIBHO-OPUEHTUPOBAHHOE COJIEpKAHUE,
yCWwIMBawIlee MNpoPuIbHYI0 COCTaBisifomyo 1o crnenuanbHoctu  31.02.07
CromaTosioruueckoe JeJo.

[IpodeccronanbHO-OPUEHTUPOBAHHOE HAIPaBICHO HA OOBEKT HW3Y4YEHUS
“YenoBek”.

1.2. llenu u nu1aHUpyeMble Pe3yJibTaThl OCBOEHHUS YUeOHOr0 mpeaMeTa:
1.2.1. Hean y4eOHOro npeamera

Heas: ¢gopmupoBanue y oOydarOImIMXCA CHUCTEMBI 3HAHMA O pa3IUYHBIX
YPOBHSIX W3HU CO 3HAHHEM COBPEMEHHBIX NPEICTABICHUN O KUBOW MPHUPOJE,
HaBBIKOB 10 TPOBEJCHUIO OHOJOTUYECKUX HCCIEIOBAaHUN C COOJII0JIEHUEM
ATUYECKUX HOPM, apryMEHTUPOBAHHOW JMYHOCTHOM MO3WIMU MO OepexHOMY
OTHOLLIEHHUIO K OKPYXAIOIIEH cpere.

3apaum:

* mosydeHue GyHaaMeHTAIbHBIX 3HaHUM 0 Ononornyeckux cucremax (Kierka,
Opranusm, Ilonymsuus, Bua, Dkxocucrema); UCTOPUU Pa3BUTUS COBPEMEHHBIX
MPEICTaBICHUNA O KXUBOW MPUPOJE, BBHIJAIOIINXCS OTKPBHITUAX B OMOJIOTHYECKOU
HayKe; poJii OMOJIOTHYECKON HAyKW B (DOPMHPOBAHUU COBPEMEHHOMN €CTECTBEHHO-
Hay4YHOUM KapTUHBI MUpPA; METOJAaX HAYYHOTO TTO3HAHHSI;

* OBJIQJICHHE YMEHUSMHU JIOTHYECKU MBICITUTH, 0OOCHOBBIBATH MECTO U POJIb
OMONOTUYECKUX 3HAHUW B TMPAKTUYECKOW JCSATENBHOCTH JIIOACH, pPa3BUTHH
COBPEMEHHBIX TE€XHOJIOTUM; OMPEICISITh KUBbIE OOBEKTHI B MPUPOJIE; MPOBOJUTH
HAOJFOICHUS 32 SKOCHCTEMAaMH C TIEJIbI0 MX OMUCAHUS U BBISBIICHUS €CTECTBEHHBIX
¥ aHTPOTIOTEHHBIX U3MEHEHHI; HAXOAUTh U aHATU3UPOBATh HHPOPMAITHIO O JKUBBIX
00BbEKTaX;

* pa3BUTHE MO3HABATEJILHBIX MHTEPECOB, MHTEIICKTYabHBIX U TBOPUYECKUX
CIIOCOOHOCTEW O00ydYaromuXcs B TMPOIECCe M3YYEHUS] OHMOJOTHYECKUX SBICHUM;
BBIJJAIOIINXCA  JIOCTHXKEHHM OMOJIOTMH, BOLIEAUIMX B  OOIIEYETIOBEYECKYIO

KYJIBTYPY; CJI0XHBIX U MPOTUBOPEUYUBBIX MyTEH PA3BUTHSI COBPEMEHHBIX HAYYHBIX
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B3IJISII0B, MJAEH, TEOpHid, KOHLEMIHMA, TUIOTe3 (0 CYUIHOCTH U MPOUCXOXKICHHUU
’KU3HU, YEJIOBEKA) B X0/1€ pa0dOThI C pa3IMYHBIMU UCTOYHUKAMH UH(POpPMALIUU;

* BOCIIUTaHHUE YOEKIEHHOCTH B HEOOXOJMMOCTU MO3HAHUS KUBOM MPUPOJIBI,
HEO0OXOIMMOCTH PAaLlMOHATBHOTO MPUPOIAONOIB30BaAHUS, OEPEKHOTO OTHOIIECHUS K
MPUPOAHBIM pECYPCaM U OKpYyKarouieil cpee, COOCTBEHHOMY 3/I0POBbIO; YBAKEHHUS
K MHEHMIO OINIMOHEHTAa IPHU 00CYKIEHUU OMOJIOTUYECKUX TPOOIIeM;

* HUCIOJIb30BaHUE MPUOOPETEHHBIX OWOJIOTMYECKUX 3HAHUM U yMEHUH B
MOBCEAHEBHON >KM3HM [JIsl OLEHKH [OCJHEACTBUM CBOEH JAesATeNbHOCTU (U
JESATENbHOCTU JPYTUX JIIOJIeH) M0 OTHOLIEHUIO K OKPY’KaIoIIeH cpefie, 3I0pOBbIO
JIpYyruX Jrofell U COOCTBEHHOMY 370pOBbIO; OOOCHOBaHUE M COOJIOJEHUE MEp
npounakTUKU 3a00JIeBaHMM, OKa3aHWE TEpBOM MOMOIIM TpH TpaBMax,
coOJII0/IeHNe TPABUII MOBEJICHUS B IPUPO/IE.

1.2.2. Ilnanupyemble pe3yJbTaTbl OCBOCHHSI Y4eOHOro IpeaMera B
coorBercTBUM ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO

Oco0oe 3HaueHne yuyeOHblil MpeaMeT UMeET Npu HOPMUPOBAHUHU U PA3BUTUHU
OK un IIK



Koa n
HauMeHOBaHHUE
(popmupyembIx
KOMIIeTeH Ui

H.]IaHI/IpyeMLIe pe3yJbTaThbl 0OCBOCHUA TUCIHHUIIJIMHBI

Oo0mue

I[chmmnnapnble

OK 01. Berbupatp
CHOCOOBI pPELIeHUS
3amad
npodeccuoHaTbHOM
JEATEIbHOCTH
MPUMEHUTEIBHO K
pa3IMYHBIM
KOHTEKCTaM

B yacTu Tpy/10BOro BOCIIUTAHUS:
- TOTOBHOCTH K TPYydy, OCO3HAHWE IICHHOCTH MAacTEepCTBa,
TPYyI0JII001E;

- TOTOBHOCTL K aKTUBHOU JCATCIIBHOCTHU TEXHOJIOTHYECKON U

COIMAIILHOM HAIMPaBIEHHOCTH, CIIOCOOHOCTh WHHUIIMHPOBATH,

IJIaHUPOBATh n CaMOCTOATEIBHO BBITIIOJIHATH TaKyro
NESITeTbHOCTB;
- HWHTEpeC K pasnu4HbM cdepam  TpodecCHOHATBHON

NESITEITILHOCTH,
OmiajeHre YHUBEPCATbHBIMH Y4Y€OHBIMU TTO3HABATEIHLHBIMHU
NEUCTBUSIMU:

a) 0a30Bble JIOTHYECKHe JIeiliCTBUS:

- CaMOCTOATENILHO (OPMYIUPOBATh W  AKTyaJU3UPOBAThH
po0JieMy, paccMaTpUBAaTh €€ BCECTOPOHHE;

- yCTaHaBIIMBAaTh CYNICCTBEHHBIN MPU3HAK MM OCHOBAHHS JIJIS
CpaBHEHUS, Ki1accupuKanuu u 0000IICHUS;

- ONpeAeNATh IENU NeATSILHOCTH, 3aJaBaTh HapameTpbl U
KPUTEPHUH UX TOCTHIKCHUS;

- BBIABIATH  3aKOHOMEPHOCTH W TPOTUBOPEYHs] B
paccMaTpUBaEMBbIX SIBICHHSIX;

- BHOCUTh KOPPEKTHUBBI B  JCSTEIBHOCTh, OIICHUBATh
COOTBETCTBUE  PE3yJIbTaTOB

MOCJIeACTBUN ACATCIBHOCTH,

OCIIsM, OIICHUBATb pUCKH

- copMUpOBaTh 3HAHMUS O MECTE M POJId OMOJIOTHH B

HayK, B
COBPEMEHHON €CTECTBEHHOHAYYHOW KAapTUHBI MHpa, B

CHUCTEME  ECTECTBEHHBIX (dbopMHUpOBaHUH

IMO3HAaHWM 3aKOHOB IHPHUPOJAbI W PCHICHUH KHU3HCHHO

BaXHbIX COIIMAJIBHO-OTUYCCKUX, 3KOHOMUHYECKHUX,

9KOJIOTUYECKUX MpOOJIEeM 4YellOBEYecTBa, a TaKXKe B
pelieHnn BOIIPOCOB

IPUPOIONIONB30BaHUs; B (OPMUPOBAHUU LIEHHOCTHOTO

panuoHaJIBHOTI'O

OTHONICHHSI K MPHUPOJE, OOIIECTBY, YEIOBEKY; O BKIIAJC
POCCHUICKMX U 3apyOEKHBIX YYEHBIX - OHOJIOTOB B
pazBuTHE OWOJOTHUH;, (PYHKIHMOHAIBHOW TPaMOTHOCTH
YyeJloBeKa JUIsl pelIeHuUs )KU3HEHHBIX PoOiIeM,

- yYMETh BIAJCTh CHUCTEMOW OWOJOTHYECKUX 3HAHUMH,
KOTOpasi BKIIIOYAEeT:

OCHOBOIIOJIararoume OHOJIOTHYECKHUE TCPMHHBI U ITIOHATHA

(OKM3Hb, KJIETKAa, TKaHb, OpraH, OpPraHu3M, BH]I,
TOTTYJISIINS, IKOCHCTEMA, OHOILIEHO3, onocdepa;
MEeTa0O0JIM3M, TOMEOCTa3, KJICTOYHBIH  HMMMYHUTET,
OumocuHTe3  Oenka, OHOMOJUMEPBI,  JTUCKPETHOCTb,
caMOperyJIsIIus, CaMOBOCITPOU3BE/ICHHE,

HAaCJIEJICTBEHHOCTh, W3MEHUYUBOCTh, DHEPro3aBUCUMOCTD,
pOCT U pa3BUTHE);

Ouonorudeckue Teopuu: kierounas teopus T. IlIBanHa,
M Illneiinena, P. BupxoBa; KIOHAJIBHO-CEIEKTUBHOTO




- pa3BHUBATb KPCATHBHOC MBIIIJICHUC ITPU PCHICHUHN KU3HCHHBIX
pooieM

0) 0a30BbIe UCCIeI0BATEILCKHE 1eiCTBUS:

- BJIaICTh HABBIKAMH y‘ICGHO-HCCHeI[OBaTGHLCKOﬁ u HpOGKTHOﬁ
JeSITEIbHOCTH, HaBBIKAMU pa3peLieHus! IpooieM;

- BBISABJIIATDH IMPUYUHHO-CJICACTBCHHLIC CBsA3U u
AKTYyaJIMU3NUpOBATh 3aJady, BbIABUIaTb TUIIOTC3Yy €€ PCUHICHUA,
HaXO0IUTh

apryMeHTsl  JUIs

YTBEPKACHHM, 3a1aBaTh [TapaMeTPbl U KPUTEPUU PEILICHNUS;

JIOKA3aTeIbCTBA  CBOMX
- AHaJIM3MpOBATh IMIOJYYECHHBIE B XOJ€ pEUICHUS 3a]a4u
pe3ynbTaThl, KPUTHYECKH OLIEHMBAaTh MX JOCTOBEPHOCTS,
MIPOTHO3UPOBATh N3MEHEHUE B HOBBIX YCIOBHSIX;

- yMETh
MPaKTUYECKYIO 00JIACTH JKU3HEIEATENbHOCTH;

HepeHOCI/ITB 3HAHUA B HOSHaBaTeJ'IBHy}O 158
- YMETh HHTETPUPOBATH 3HAHHS W3 Pa3HBIX MPEIMETHBIX
obnacreii;
- BBIJIBUTATh HOBBIC HJICH, TTPEJIaraTh OPUTHHAIBHBIE 110 X0 IbI
Y PEIICHUS;
- CHOCOOHOCTh HX HCIIOJB30BaHMS B II03HABATEILHOH U

COHI/IaJ'IBHOI\/'I IMPaKTHUKE

ummynureta I1. Opmux, .. MeunukoBa, XpoMOCOMHas

Teopuss  HaciuenctseHHoctw  T.  Moprana, 3akoH
3apoabimieBoro cxojcrsa K. bapa, aBontononHas Teopust
Y. JlapBuHa, CHHTETUYECKAsT TEOPHUsS IBOJIIOLUHU, TEOPHUS
anTponoreHe3a Y. Jlapsuna; Teopust 6uoreoneHosa B.H.
CykauéBa; yuenus H.M. BasunoBa - o Ilentpax
MHOTO00pa3usi U MPOUCXOXKICHUS KYIbTYPHBIX PACTEHUH,
A.H. CeseprioBa - 0 myTsX W HaIpaBJIEHUSX IBOJIOIUH,
B.U. Bepnaackoro - o 6uocdepe;

3aKOHBI (€AMHOOOpa3usi MOTOMKOB IEPBOIO MOKOJIEHMS,
pacieryieHusi Ipu3HaKoB, HE3aBUCUMOTO HACJEI0BaHUS
npu3zHakoB . Mennens, CHEIIEHHOTO Hacel0BaHUs
IIPU3HAKOB U HAPYIIECHHUs CLeIuIeHnus reHoB T. Moprana;
TOMOJIOTHYECKHUX PSJIOB B HACIEACTBEHHON N3MEHYUBOCTH
H.. BaBuiioBa, renetndeckoro paBHoBecus k. Xapau u
B. Baitabepra; 3apoasimeBoro cxonactBa K. bopa,
ouorenernueckoro 3akoHa J. ['exkens, @. Mrosuiepa);
MPUHLMIIBI (YUCTOTHI FaMET, KOMIUIEMEHTAPHOCTH);
npaBuia (MuHEMyMa HO. JluOuxa, SKOJOTHYECKOM
MUPAMUJIBI YUCEIl, OMOMACCHI U DHEPTHH);

runoTe3bl (koamepBatHoi A.M. OnapuHa, NMEepBUYHOTO
oynwona Jx. Xonuaeitna, mukpochep C. Pokca, pudbo3uma
T. Yek);

- chopmupoBaTh yYMEHHUS PACKpBIBaTh COJEp)KaHUE
OCHOBONOJIATAIOIINUX OHOJOTHYECKUX TEOPUN U THUIOTE3:
KJIETOYHOM, XPOMOCOMHOM, MYTallMOHHOM,
HBOJIOLMOHHOM, TMPOUCXOXKACHUS JKU3HM W YEJIOBEKa;
BJaJICHUE CHCTEMONH 3HaHMH 00 OCHOBHBIX MeTOoJax

HAaYYHOT'O TIO3HAHH:, HCIIOJIB3YyEMBIX B OMOJIOTHYECKUX




UCCIICIOBAHUSAX  JKUBBIX OOBEKTOB W  DKOCHCTEM
(omucanue, wu3MepeHUE, MPOBEACHHE HAOIIOACHUN);
Crioco0aMy  BBISBIICHHSIT W OIICHKH  aHTPOIOTECHHBIX
W3MEHEHUH B MIPUPOJIE;

- chopMupoBaTh YMCHHUS pacKpbIBaTh
OCHOBONIOJIATAlOIME  OWOJOTHYECKHEe  3aKOHBI U
3akoHomepHoctd (I. Mennpens, T. Moprana, H.W.
Baswiiona, O. I'ekkens, @. Mromnepa, K. bapa), rpanuiist
WX IPUMEHUMOCTH K )KHBBIM CUCTEMaM;

- YMETb BBIJICIIATH CYIIECTBEHHBIC TPH3HAKU:

CTPOCHUS BHUPYCOB, KJICTOK MPOKAPHUOT U DYKAPHOT;
OJTHOKJICTOYHBIX ¥ MHOTOKJIETOUHBIX OPTaHM3MOB, BHJIOB,
OHOreo11eH030B, 3KOCUCTEM U OHochepsl;

CTPOCHHUS OpPraHoB W CHCTEM OpPraHOB pPacTCHUH,
’KUBOTHBIX, YEJIOBEKA; MPOLECCOB KU3HEACATEIbHOCTH,
MPOTEKAIOIIMX B OPraHu3Max pacTeHHM, XUBOTHBIX U
YeJI0BEKa,

OHMOJIOTHYECKUX MPOIIECCOB: oOmenHa BEILIECTB
(MeTabonu3M), MHGOPMAIIMU W TPEBPAIICHUS SHEPIHH,
OpoJXeHHus, aBTOTPOGHOTO U TeTepOTPOGHOTO THUIIOB
nuTaHus, POTOCHHTE3a U XeMOCHHTE3a, MUTO3a, Melo03a,
rameToreHesa, AMOpHOreHe3a, MOCTIMOPHOHAIBHOIO
pa3BUTHA, PA3MHOXKEHHS, HHIUBUIYAIbHOTO pPa3BUTHUSA
opranu3Ma (OHTOreHe3a), B3aWMOJEUCTBUS TEHOB,
rerepo3uca;  JIEHCTBUH  HMCKYCCTBEHHOTO  OTOOpa,
CTaOWUIM3UPYIOUIETO, JABIKYIIETO U Pa3pbIBAIOLIETO
€CTECTBEHHOTO oTbopa; AIIOTIaTPHYECKOTO u
CUMMATPUYECKOTO BUJI000pa30BaHUS; BIIUSTHUS
JOBUKYIINX CHJI SBOJIONUU Ha TEeHO(OH] MOMYJISIUY;




MPHUCTIOCOOJICHHOCTH OPraHU3MOB K cpene OOWTaHus,
4Yepe/OBaHMUS HAMPABICHUN OSBOJIOIMH; KPYroBOpoOTa
BEIIECTB M IMOTOKA SHEPTHUU B IKOCHCTEMAX;

- mpuoOpecTH OTMBIT TPUMEHEHUS OCHOBHBIX METOJIOB
HAyYHOTO TIO3HAHWS, WCIOJB3YEeMBbIX B OHOJIOTHU:
HAOJIOJICHUS. ¥ OMUCAHUS KUBBIX CHCTEM, TPOIECCOB U
SIBIICHUH; OpPraHu3allid W TPOBEACHUS OHOJIOTHYECKOTO
OKCIICPUMEHTA,  BBIJBIKCHHUS  THIOTE3,  BBISBIATH
3aBUCUMOCTH  MEXKJIY HCCICAYEeMBIMH  BEIIMIHMHAMH,
OOBSCHATH TOJIYYEHHBIC PE3YNIBTAThl U (POPMYITHPOBATH
BBIBOJIBI C UCTIOJIL30BAHUEM HAYIHBIX TIOHSTHHA, TEOPUH U
3aKOHOB;

- chopMUpOBaTh YMEHHUS BBIJCIATH CYIIECTBCHHBIE
MPU3HAKA BHPYCOB, KIETOK TPOKAPHOT H DYKAPHOT;
OJTHOKJICTOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB, BHJIOB,
OMOTEOIIEHO30B U JKOCHUCTEM; OCOOCHHOCTH IPOIECCOB
oOMeHa BeIIeCTB W MPEBPAIICHUS DHEPTUM B KIETKE,
doToCcHHTE3a, IUIACTUYECKOTO W DHEPreTHYECKOTO
oOMeHa, XeMOCHHTEe3a, MHTO03a, ME03a, OTIIOIOTBOPEHHUS,
Pa3BUTHS U Pa3MHOKCHUsS, WHIUBUAYAIHHOTO Pa3BUTHS
opranu3ma (OHTOreHe3a), OOphOBI 3a CyIIECTBOBAHUE,
€CTECTBEHHOTO otbopa, BHUJI000pa30BaHus,
NPUCIIOCOOJICHHOCTH OPraHU3MOB K Cpele OOWUTaHWs,
BJIMSIHUSL KOMIIOHEHTOB 3KOCHCTEM, aHTPOIOTCHHBIX
U3MCHCHM B  JKOCHCTEMaX CBOEH  MECTHOCTH,
KPYroBOpOTa BEIIECTB W NPEBpAlllCHHE HHEPrUu B
ouocdepe;

- chopmMupoBaTH YMEHHS IPUMEHSTH MMOTYUYEHHBIC 3HAHUS
U OOBSICHEHHS] OMOJIOTMUECKUX TPOIECCOB U SIBICHUH,




JUTSL TIPUHATHS TIPAKTUYECKUX PEIICHUH B MOBCEAHEBHOU
JKU3HH C IIeTpl0 obOecriedeHuss Oe30MacHOCTH CBOETO
3JI0POBBSI M 3JI0POBbSI OKPYXKAIOIINX JFOJICH, COOIOICHUS
3JI0POBOTO 00pa3a )KM3HU, HOPM I'PAMOTHOTO MTOBE/ICHUS B
OKpYy>Karoleu MPUPOAHOMN cpene; MOHUMaHHE
HE00X0IMMOCTH UCTIOJIb30BAHUS JOCTHKCHHM
COBPEMEHHON  Ouojorun ©  OWOTEXHOJOTHUH ISt
PaIMOHAIILHOTO MIPUPOIOTIONB30BAHUS; YMCHHE
UCII0JIb30BATh COOTBETCTBYIOIITUE apTryMCHTHI,
OMOJIOTHYECKYI0O TEPMHUHOJIOTHIO W CHUMBOJUKY  JUISI
JIOKa3aTeIbCTBA poJICTBA OpraHU3MOB pa3HbIX
CUCTEeMAaTHYECKUX TPYII; B3aUMOCBSI3H OPraHU3MOB U
cpensl  OOWTaHWsS;, €IWHCTBA  YEJOBEUSCKHUX  pac;
HEOOXOJMMOCTH 37J0pPOBOTO 00pa3a >KU3HH, COXPAHCHHS
pazHOOOpa3usi BHJIOB U D3KOCHUCTEM, KaK YCIOBUS
COCYILIECTBOBAHHUS MTPUPO/IbI U YEIOBEYECTBA,

- chOopMHPOBATh YMEHUS peliaTh OMOJOTHUECKHE 3a1a49H,
COCTaBJIAITh T€HOTUIMYECKHE CXEMbl CKPEIIMBAHHS IS
pa3HBIX TUIIOB HACJIEIOBAHHS MPU3HAKOB y OPraHU3MOB,
COCTaBIIAITh CXEMbI IIepeHOCa BEIIeCTB U HSHEPruM B
9KOCUCTeMax (LIeTM MUTAHUsI, MUIIEBbIE CETH), BBISBIATH
MPUYMHHO-CIICJICTBEHHBIE CBSI3U MEX]y HCCIIETyeMbIMU
OMOJIOTUYECKUMH 00BbEKTaMH, MPOLIECCAMU U SBICHUSIMU;
JIeNIaTh BBIBOJIBI U MPOTHO3bI HA OCHOBAaHUH MOJyYEHHBIX

PE3YyJIbTATOB;
- Cq)OpMHpOBaTL YMCHHUA  KPpUTHUUYCCKU  OLCHUBATH
I/IHq)OpMaI_II/IIO OHOJIOTHYECKOTO COACPIKaHUA,

BKIIFOUAOMIYHO TICCBAOHAYYHBIC 3HAHUSA M3 PA3TUYHBIX
HNCTOYHHUKOB (Cpe)lCTBa MacCcoBOM HH(bOpMaHHH, HAay4YHO-
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MOMYJSIPHbIE MaTE€pUabl); UHTEPIPETUPOBATH ITHUECKHUE
ACTIIEKThl COBPEMCHHBIX HCCIICIOBAaHUI B OHOJIOTHH,
MEIUIIMHE, OMOTEXHOJIOTHH; pacCMaTpuBaTh IJI00aIbHbBIE
9KOJIOTMUECKHE po0OsIeMbl COBPEMEHHOCTH,
dbopMuUpOBaTh 1O OTHOUIEHHWIO K HHUM COOCTBEHHYIO
MO3UILIMIO, YMEHUE OIICHMBATh ATHUYECKUE AaCIEKThI
COBPEMEHHBIX HCCIIEIOBAaHUN B 00JaCTH OMOTEXHOJIOTHH
u TEHETUYECKUX TEXHOJIOT Ul (KJIOHMpOBaHUE,
HCKYCCTBEHHOE OTLJIOIOTBOPEHHE, HaIpaBJIEHHOE
W3MEHEHWEe TeHOMa M  CO3JaHue  TPAHCTCHHBIX
OpraHu3MOB);

- copmMupoBaTh yYMEHHUS CO3/laBaTb COOCTBEHHBIE
MACbMEHHBIE W  YCTHBIE COOOIIEHUST Ha OCHOBE
OunosIornUecKon nHdopmauu u3 HECKOJIbKHIX
HUCTOYHUKOB, TPAMOTHO HCIOJIb30BaTh TOHATHUIHBIN
amnmapaT OMOJIOTHH;

- yMeThb BBIJBUTaTh TUIOTE3bl, MPOBEPITH  UX
9KCMEPUMEHTAJIbHBIMH CpEICTBaMHU, (QOpMYIUpYs Ielb
UCCJIEIOBaHMS, aHAIM3UPOBATh MOJTYYEHHBIE PE3YIbTaThl
U JIeTIaTh BBIBOJIbBL;

- NpUHUMATh YydYyacTHE B HAYYHO-HCCIIEIOBATEIbCKON
pabore 1o OWOJIOTHH, OKOJOTMM U  MEIUIIMHE,
npoBOAMMON Ha 0a3ze IIKOJIBHBIX HAYYHBIX OOILIECTB U
nyOIMYHO TPEJCTaBISATh MOJYyYEHHBbIE PE3YJbTaThl Ha
YUEHUYECKUX KOH(EPEHIIUSIX Pa3HOTO YPOBHS;

OK 02. Ucmnonp30BaTh
COBpPEMEHHbBIE
CpeJiCTBa MOUCKA,
aHanau3a u

B o6nacTi IeHHOCTH Hay4YHOTO TO3HAHUS:
- chOpMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO pPa3BUTHs HAyKH M OOIIECTBEHHOM

IIPaKTUKH, OCHOBAHHOI'O

- C(i)OpMI/IpOBaTL YMCHHA  KPUTHUYCCKH  OLCHUBATH
I/IHq)OpMaI_II/IIO OHOJIOTHYECKOTO COACPpIKaHuI,
BKIIFOUAOMIYHO TICCBAOHAYYHBIC 3HAHUSA M3 PA3TUYHBIX
HNCTOYHUKOB (Cpe)lCTBa MaccoBOM HH(bOpMaHHH, HAay4YHO-




MHTEPIpETANN
uHpOpMaLUU U
MH(POPMAITMOHHBIE
TEXHOJIOTUH IS
BBITIOJTHEHUS 33,144
npodeccnoHaIbHO N
JEATEIbHOCTH

CIOCOOCTBYIOIIETO OCO3HAHMIO CBOEro MecTa B
MOJIUKYJIBTYPHOM MUPE;

- COBEPUICHCTBOBAHHEC S3BIKOBOW M YHTATEIBCKOW KYJIbTYPHI
KaK CpeJICTBAa B3aWMOJCUCTBHSI MEXKIY JIFOJABMH W ITO3HAHUS
MUpa;

- OCO3HAHWE IICHHOCTH HAyYHOH JEATeIhbHOCTH, TOTOBHOCTH
OCYIIIECTBIISTh MIPOCKTHYIO u HCCIICIOBATEIIbCKYIO
JESITeIbHOCTh HHIUBUYATBHO U B TPYIITIE;

OBnajieHe yHUBEPCAIBLHBIMH YUESOHBIMH TO3HABATEIILHBIMHU
JIeHCTBUSIMU:

B) pabota ¢ uHpopmanueii:

- BJIQJICTh HaBBIKAMH TOJTydeHUS HH(OOPMAIUH U3 HCTOYHHKOB
Pa3HBIX THUIIOB, CAMOCTOSATEIIEHO OCYIIECTRIISITh IIOUCK, aHAITN3,
CUCTEMATH3AIMI0 ¥ WHTEPIPETAINIO NHOOPMAIIHN PA3THIHBIX
BHJIOB U (DOpPM TIpe/ICTaBIICHNUS,

- Cco3JaBaTh TEKCTHI B pa3IW4HBIX ¢dopMarax ¢ ydeToM
Ha3Ha4YeHUS WHGOPMAIMK M ITEJIEBON ayauTOpUHU, BHIOHpas
ONTUMAIBHYIO (OPMY IIPEICTABIICHHS ¥ BU3YATH3allNH;

- OIIEHUBATh JOCTOBEPHOCTH, JETUTUMHOCTh MH(OpPMAIUH, €€
COOTBETCTBHE MTPABOBBIM M MOPATHHO-3TUYECKHM HOPMaM;
cpencTBa UH()OPMAITMOHHBIX n
KOMMYHHUKAITMOHHBIX TEXHOJIOTHH B PEIICHUH KOTHUTHBHBIX,
KOMMYHHMKAaTHBHBIX M  OpPraHU3alMOHHBIX  3aJady  C
COOIIOIEHUEM TpeOOBaHUI TEXHUKHA
0€30MacHOCTH, TUTHUEHBI, PEecypcocOepeKeHHs, MPAaBOBbIX U
ATUYECKUX HOPM, HOPM HH(POPMAIIMOHHON 0€30MacHOCTH;

- BJIaJACTh HABBIKAMH PACIIO3HABAHUA U 3AlIUTHI I/IH(I)OpMaI_[I/II/I,

- HCIIOJIB30BAaThb

OpProHOMHUKHU,

nH(pOPMAIIMOHHOM 0€301MaCHOCTH IMYHOCTH

MOMYJSIPHbIE MaTE€pUabl); UHTEPIPETUPOBATH ITHUECKHUE
ACTIIeKThl COBPEMEHHBIX HCCIICIOBAaHUI B OWoJIOTHUH,
MEIUIMHE, OMOTEXHOJIOTHH;

- WHTEPHPETUPOBATH 3TUUYECKHE ACMEKTHhl COBPEMEHHBIX
HCCIICAOBAHUM B OMOJIOIUH, MEIHUIUHE, OMOTECXHOIOTHH;
paccMaTpuBaTh TJI0OATBHBIE JKOJOTHUUECKHE MPOOIEMBI
COBPEMEHHOCTH, (HOPMHUPOBATH MO OTHOMIEHUIO K HHUM

COOCTBEHHYIO TMO3UIMI0, YMEHHE OIICHUBATh ITHUYECKHE

ACTIeKThI COBPEMEHHBIX HCCIICIOBAaHUH B  00JacTH
OMOTEXHOIOTUH u TEHCTUYCCKUX TEXHOJOTUH
(KIIOHMpPOBAaHWE,  HMCKYCCTBEHHOE  OIUIOJOTBOPEHHE,
HalpaBJICHHOE W3MEHEHHE TEHOMa ©  CO3JIaHHe
TPaHCTEHHBIX OPTAaHU3MOB);

- copMHupoBaTH yYMEHHUS CO3/1aBaTh COOCTBCHHBIC
NUCHbMEHHBIE W  YCTHBIE COOOIICHWST Ha OCHOBE
OMOJIOTHYECKOU uHpopmarun u3 HECKOJIbKHX
HUCTOYHUKOB, T'PAMOTHO HCIOJB30BaTh TOHSTHWHBINA

amnmapaT OMoJIOTUH
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OK 04. D¢¢exTuBHO | - TOTOBHOCTH K CaMOPA3BUTHIO, CaMOCTOSTENBHOCTH U | - CcGHOpPMHpPOBATH YMEHHS CO3/1aBaTh COOCTBEHHBIC
B3aMMO/ICHCTBOBATh M | CAMOONPEICIICHHIO; NUCHbMEHHBIE W  YCTHBIE COOOIICHHS Ha OCHOBE
paboTtath B | -OBJIaJICHHE HaBBIKAMU y4eOHO-HCCIIeI0BATENBCKOM, | OMOIOTHYECKO uH(pOpMaITUN u3 HECKOJIBKUX
KOJUICKTHBE U | IPOCKTHOM U COIMANILHOMN JESATEILHOCTH; UCTOYHUKOB, T'PAMOTHO HCIOJB30BATh TOHSTHHHBINA
KOMaHJ1e OBiaieHne  YHMBePCAIbHBIMH  KOMMYHMKATHBHBIMHM | anmapar OuoJIoruy;

AeiiCTBUSIMH: - yMeThb BBIBUTaTh THUIOTE3bl, TPOBEPATH  HX

0) coBMecTHasl 1eITeJIbHOCTD! OKCTIEPIMEHTAIBHBIMHA CPEACTBaMU, (HOPMYIHPYS LENb

- TIOHMMaTh ¥ WCIIOJIB30BaTh NPEUMYIIECTBA KOMAaHIHOW M | HCCIIEOBAHMUs, aHATM3UPOBATh IMOJyYCHHBIE PE3yIbTaThl

WH/IMBHYAIbHOM paboThI, ¥ JIeNaTh BBIBOJIBI;

- MPUHUMATD eI COBMECTHOM NeATENbHOCTH, | - TPUHUMATh YyYacTHE B HAyYHO-UCCIIEIOBATEIHCKON

OpPraHW30BBIBATE M KOOPJMHHPOBATH JCUCTBHSI 1O ee | paboTe 10 OWOJOTHH, OKOJOTHH W  MEIUIMHE,

JOCTHKEHUIO: COCTABIIATH TUIAH JICHCTBHIA, PacIpeaessaTh POJIM | IPOBOJMMON Ha 0a3e MIKOJBHBIX HAaydHBIX OOIIECTB U

C y4eToM MHEHHH YYaCTHHKOB OOCYKIATh pe3yJibTaThl | ITYOJIMYHO TIPEICTABIATH IOJydCHHBIE PpE3yNbTaThl Ha

COBMECTHOM paboThI; YUEHUYECKUX KOH(EPEHIHUSIX Pa3HOTO YPOBHS

- KOOPAMHUPOBATH U BBINOJIHATH PA0OTY B YCIOBHSX PEATBHOTO,

BUPTYaJIbHOIO U KOMOMHUPOBAHHOTO B3aUMOJICHCTBHS;

- OCYILECTBJIATh IO3UTUBHOE CTPATErMUECKOE IOBEACHUE B

pasNUYHBIX ~ CHUTyalUsiX, MpOSABIATb  TBOPYECTBO U

BOOOpaxkeHue, ObITh MHULIUATUBHBIM

Osiaajnenne YHUBeEPCAJIbHBIMH peryJsiTHBHbIMH

JelCTBUSIMH:

I') NpUHSATHE ce0sl U IPYTuX JKO/Iei:

- IPUHUMATh MOTHUBBI U apIYMEHTHI JPYrUX JIIOAEH pH aHaIN3e

pe3ybTaTOB EATENbHOCTH;

- IpU3HABaTh CBOE IIPABO U IIPABO JIPYTUX JrO/el Ha OIIUOKH;

- pa3BUBaTh CHOCOOHOCTh NOHUMATh MUP C MO3ULMUU JPYroro

YeJoBeKa
OK 07. B 06s1acTH 3K0JI0rH4eCcKOro BOCIIMTAHUS ¢ - BJAJeThb CUCTEMOM 3HaHMM OO0 OCHOBHBIX MeETOJax
CopnelicTBOBaTh Hay4YHOTO MO3HaHUS, MCIOJB3YEMbIX B OHOJOIMYECKHUX
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COXpPaHEHHIO
OKpYKarollen Cpebl,
pecypcocOepexeHHIo,
MIPUMEHSTH 3HaHUsI 00
M3MEHEHHUH KIIMMAaTa,
TIPUHIIATIBI
OEepeKITUBOTO
MIPOU3BO/ICTBA,

3¢ deKTUBHO
JIECTBOBATH B
Ype3BbIYAHBIX
CUTYaIHsIX

- chopMHUPOBAHHOCTH JKOJIOTUYECKON KyIbTYpPbI, TIOHUMaHUE
BIIMSIHUS COLIMAIIBHO-DKOHOMMYECKHUX IPOLECCOB HA COCTOSIHUE
MPUPOJHONH W COLMAIBHON Cpelpl, OCO3HAHHME TII0OATBHOTO
XapakTepa 3KOJOTHYECKUX Ipo0IieM;

- IUIAHUPOBAHKME U OCYILECTBIICHHE JIEUCTBUI B OKPYKAIOIIEH
Cpele Ha OCHOBE 3HaHUs LeJed YCTOWYMBOIO pa3BUTHUSA
YeJI0BEYECTBa;

aKTUBHOE JICHCTBUIA,
OKpYKarollen cpene;

- YMEHHME IPOTHO3MPOBATh HEOIArONPHUSATHBIE 3KOJOTUYECKHE

HCIIPpUATHC MMPUHOCAIIUX Bpca

MMOCIEACTBUA NPEANTPUHUMACMBIX HeﬁCTBHﬁ, npeaoTBpaIlaThb
ux,

2

- paclIMpeHuEe OMbITa  JEATEIIBHOCTH  SKOJOTHYECKOU
HAIPaBJIEHHOCTU;
- OBJIQJICHNE HABBIKAMH y4eOHO-HCCIENOBATEILCKON, TMPOSKTHOM H

COLIMAJIBHON AEITEITLHOCTH

HUCCIICOOBaAHUAX KUBBIX O6T>CKTOB u 3KOCUCTEM
(omucanue, W3MEpEHUE, NPOBEACHHE HAOIIONCHUN);
cnoco0aMM  BBISIBJIEHUS | OLCHKU aHTPOIOTICHHBIX

W3MEHEHUH B MIPUPOJIE;

- YMETh BBISBJISTH OTJIMUUTEIBHBIC TPU3HAKH KUBBIX
CUCTEM, B TOM YHCJIE T'pUOOB, PACTCHUM, KUBOTHBIX U
YeJI0BEKa; MPUCIIOCOOIEHHOCTh BUJIOB K Cpejie OOUTaHus,
a0MOTHYECKUX U OMOTHYECKMX KOMIIOHEHTOB SKOCUCTEM,
COOOIIECTBAX,

B3aUMOCBS3EMN OPraHu3MOB B

AHTPOINOTCHHBIX H3MCHCHMH B DJKOCHCTEMaxX CBOCH

MECTHOCTH;
- YMeTB BBIICIATH CYHIGCTB CHHBIC HpI/ISHaKI/I
OMOJIOTHYECKUX MPOTIECCOB: oOmenHa BEIIIECTB

(meTabonu3M), UHGOPMAIIMA W TIPEBPAIICHUS SHEPTHH,
OpoJXeHHus, aBTOTPOPHOTO U TeTepOTPOGHOTO THUIIOB
nuTaHus, POTOCHHTE3a U XeMOCHHTE3a, MUTO3a, Melo03a,
raMeToreHe3a, SMOpHOreHe3a, IOCTAIMOPUOHAIBLHOTO
pa3BUTHA, PA3MHOXKEHUS, HHIUBUIYAIbHOTO pPa3BUTHUS
opranu3Ma (OHTOreHe3a), B3aMMOJEWUCTBUS TEHOB,
reTepo3uca; NEeUCTBUHI
CTaOUIM3UPYIOLIETrO,  ABMXKYILErO

oTOOpa;

HCKYCCTBCHHOI'O 0T60pa,
U paspbIBarOMICTo
€CTCCTBCHHOI'O AJJIOIIaTPpHUICCKOI'O n

CUMIIATPHUYICCKOTO BI/I,Z[OO6p330BaHI/IH; BIINSAHUA
ABWIKYHIUX CHJI 3BOJIFOIIMU Ha FCHO(I)OHI[ MOITYJISALIN A
HpI/ICHOCO6H€HHOCTI/I OpraHusmMoB K Cpcac O6I/ITaHI/I${,
YCpCaO0BaHUA HaHpaBJ’IeHI/Iﬁ 9BOJIIOLIUH; KPYroBOpOTa

BCIICCTB U IOTOKA SHCPI'UHU B SKOCUCTEMAX
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IMpodeccuonanbHble KOMIETEHIIUH

OCHOBHBIE BUJIbBI

Koa n HamMeHOBaHHUe

IToka3aTenn oCBOeHHMSI KOMIIETEHIIUH

AeSITeIbHOCTH KOMIIeTeHIIM U
Ob6ecneuenne I[IK 1.1. IIpoBoauts | HaBbIKH:
neqeOHo- npouIakTuKy,  Jaua- | MPOBEICHUS JUATHOCTHKY M JICUCHUS
JIMarHoCTHYE- THOCTUKY CTOMATOJIO- | 3a00JICBaHUI U MTOPaXKEHHI 3y0O0B,

CKOMU JIEITEILHOCTHU B
objactTh  cTOMaro-
JIOTUH

TUYECKHX 3a00JICBaHMIMA
y TAaIUEHTOB Pa3HBIX
BO3PaCTHBIX TPYIIIL,
BKJIFOUasi HWHTEpIIpeTa-
U0  JIOTIOJTHUTEITBHBIX
obcnenoBanuit (peHTre-
HOTpaMMBI, OPTOITAHTO-
IPaMMBbl).

MOJIOCTH PTa U YEITFOCTHO-JTUIIEBOM
o0nacTu;

poBeICHUS pabOTHI 1O MPOPHUITAKTHKE
3a00s1eBaHMI 1 IOpakKeHU 3yO0B

Ymenuna:

OIICHUBATh aHATOMO-()YHKIIHOHATHLHOE
COCTOSIHHE YEIIOCTHO-IUIIEBOM 00IacTi
MAIUEHTa ¢ YYETOM BO3PACTHBIX
0COOEHHOCTEMN;

3HaHusn:

METO/Ibl OKa3aHMsI IEPBOM MOMOLIH MPU
KPOBOTEUYEHHH, KOJIIaIIce, aHa-
(bUITaKTHYECKOM HIOKE;

OCHOBBI 3IHJIEMHUOJIOTUH;

OCHOBBI BaJIEOJIOTUU U CAaHOJIOTHH;
MEIUIUHCKYIO 3TUKY U JJIEOHTOJIOTHUIO;
IICUXOJIOTHIO MPO(ECCHOHAIBHOTO
OOIIEHNUs1; OCHOBBI IUCIIAHCEPU3ALINY;
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2. CTpyKTYpa H coJep:kaHue y4eOHOr 0 mpeaMeTa
2.1. O0bem yueOHOro nmpeaMera M BUAbI Y4eOHON padoThI

Bun yueOHoii padoTbl O0bem B yacax
O0beM 00pa3oBaTeIbHON MPOrpaMMbl Y4eOHOI0 npeaMera 168
B T.4.

OcHOBHOE coJiep:KaHue 130
BT. U..

TEOpPETHYECKOE 00yUueHue 110
MPAKTUIECKHUE 3aHATH 8
ab0paTOPHBIC 3AHITHUS 12
IIpo¢deccnoHaILHO-OPHEHTHPOBAHHOE COCP:KAHUE (COePKAHUE 18
NPHUKJIATHOT0 MOAYJIA)

TeOpeTHYecKoe 00ydeHue 4
MPAKTUIECKHUE 3aHATHS 6
1ab0paTOPHBIC 3aHITHS 8
KoHnTpoJbHbIe paGoThI 8
KoncyabTanum, camocrositesibHass padora 6
IIpome:kyTouHas arTecTauus (IK3aMeH) 6




2.2. TeMaTH4eCKUH IUIAH U COAEpP:KaHHe YU4eOHOI0 mpeaMera

HaumenoBanue Coaepikanue yueOHOro MaTepuajia (0CHOBHOe U IPOo(ecCHOHAIbHO-OPHEHTHPOBAHHOE), O0bem | Popmupyembie
pa3iesioB U TeM JIa00paTOpHbIE U NMPAKTHYECKUEe 3aHATHUS, IPUKJIAJTHON MOAY./Ib (IPH HAJITMYHH) YacoB | KOMIETEHINH
1 2 3 4

Paznea 1. Kiierka — cTpyKTYpHO-(p)YHKIMOHAJIbHASI ANHULA KHBOT'0 38

Tema 1.1. OcHoBHOE coep:xaHue 2

BuoJiorus kak Teoperuyeckoe odyueHue: 2

HayKa buonorus xak Hayka. CBsi3b OMOJIOTUU C IPYTUMH HayKaMu: OMOXUMHUsL, Onopu3nka, OMOHUKA,
reHoreorpadus u ap. Poab u Mmecto Ouosioruu B GOpMUPOBAHUN COBPEMEHHOM HayYHOU KapTHHBI MUpA. OK 02
3HaueHue Ouonoruueckux 3HaHuil. Mcropus 6uonoruu. 3HaueHue MUTOIOTHH [yl pa3BUTHS OMOJIOTHH U
MO3HAHUS TPUPOJIbL. MEeTOo bl HUTOJIOTUU: MUKPOCKOIIUS, XpoMaTorpadus, 31eKTpodopes, MeTo
MEUEHBIX aTOMOB, Ju(depeHITnaATBHOE ICHTPUPYTUPOBAHKE, KYIbTYpa KIETOK

Tema 1.2. O0masn OcHOBHOE coiep:KaHue 2

XapaKTepucTHKAa Teopernueckoe odyueHue: 2

KU3IHH PaznooOpaszue 6uocuctem. Opranuzamusi OMOJIOTUYECKUX CUCTEM. Y POBHH OpPraHU3allii OHOCUCTEM:
MOJIEKYISIPHO-T€HETUYECKUM, OPraHOMAHO-KIETOYHBIN, OPraHU3MEHHbIN, TOMYJISIIMOHHO-BUI0BOM, OK 02
9KOCHUCTEMHBIN (OMOreornieHOTHIeCK it ), OnocdepHsiii. Hayku, n3ydaronime 6mosiorndaeckiue 00bEKTH Ha
Pa3HbIX YPOBHSX OpraHu3anuu ku3Hu. O0I1as xapakTepucTUKa KU3HH, CBOMCTBA KUBBIX CUCTEM.
[Ipoueccel, mpoucxoasaiue B GMocucTeMax

Tema 1.3. OcHOBHOE co/lep:KaHue 8

Buosioruveckn Teoperuveckoe od0yueHue: 4

BaKHbIC XuMHYecKuil cocTaB KIeTKu. Heopranudeckue BeniecTBa KIeTKH, UX OMOJIOTUYECKas POJib.

XHMHUYECKHE Opranunyeckue BemiecTBa kieTku. buonornueckue nonumepsl. benku. CTpykTypa 1 GyHKIUUA OENKOBON

COCINHCHUHA MOJIeKynbl. DepMeHThI, IPUHIUIT UX AecTBUs. YTieBoabl. buonornueckue GpyHKIUU yrieBoI0B. OK 01
Jlunuael. OOmwmii man crpoenus. ['napodunbHo-TuapodoOHBIE cBOMcTBA. Kiaccudukarius JIUnuaos. OK 02
buonornyeckue ¢pynkiun mununos. AT®. Ctpoenne mosnekynsl AT®. buonornyeckue pynkunn ATD OK 04
IIpakTnuyeckune 3aHATHA: 2
Ponp GenkoB, yriaeBoA0B U )KUPOB B OpraHu3Me YeloBeka. ButaMuHbl 1 OMOJIOTUYECKU aKTUBHBIE 2

,I[O6aBKI/I, HX 3HAYCHHUC B )KU3HU OpraHu3Ma YCJIOBCKA. I'umno- 1 aBUTAaMHHO3EI UX HOCJIEICTBUS.




[IpencraBieHre yCTHBIX COOOMICHMIA ¢ IPE3CHTANNEH, TIOITOTOBJICHHBIX IO MEPEYHI0 UCTOYHUKOB,
PEKOMEHI0BAHHBIX MPEINoJaBaTeIeM

JlabopaTopHble 3aHATHSA:

Jlaboparopuas padota “Omnpenencaue Buramuaa C B MPOTyKTaX MUTAHUS
HOILFOTOBKa BapHWaHTOB OIIbITA, Ha6JIIOI[CHI/I€ 3a KQUYCCTBCHHBIMU PCAKIIUAMU, 3aIIOJITHCHUC pa60qel71
TaOJIMIIBI, UHTEPIIPETAIHs HAOII0AaeMBbIX SBJICHHUH, (POPMYINPOBAHNE BHIBOJIOB

Jlaboparopuas padota «I'napoduasHO-THAPOGOOHBIE CBOMCTBA JTUITHIOB
HOI[FOTOBKa BapHWaHTOB OIIbITA, Ha6J'II-OI[€HI/I€ N3MCHCHUA paCTBOPUMOCTHU JIMIIKMAOB, 3alIOJITHCHUEC
paboueil TabnuLIbl, HHTEpIpeTaIis HaOII0AaeMbIX SIBJIEHUHN, (OPMYIMPOBAHNE BBIBOJIOB

Tema 1.4.
CrTpykTypHO-
(pyskumnonanbHas
opraHmu3anus
KJIETOK

OcHoBHOE CoA€cpiKaHue

Teoperuyeckoe odyueHue:

o

Knerounas teopus (T. l1IBann, M. [llneiinen, P. Bupxos). OcHOBHBIE 110JI0KEHHS] COBPEMEHHOM
KJIETOYHOU TeopuH. THUITBI KJIETOK: dyKapuOTUUYECKast U pokapuoTudeckas. CpaBHUTEIIbHAS
XapaKTEPHUCTHKA KIIETOK SYKApHOT (PACTUTEIHHOM, dKUBOTHOM, rprOHOI). CTpOoCHHE MPOKAPUOTHIECKOM
kieTk. OCOOCHHOCTH CTPOCHHUSI TeTePOTPOGHON U aBTOTPOPHOM MPOKAPUOTHIECKUX KiIeTOK. CTpoeHHe
1a3MaTH4ecKoi MeMOpaHbl. TpaHCIOPT BElIeCTB Yepes MIa3MaTHYecKylo MeMOpaHy: MaCCUBHBIN U
AKTUBHBIN. DHIONNTO3: MUHOIUTO3, (Daro1mTo3. Ik301uTo3. O00I0YKa UK KIIETOYHASI CTCHKA.
CtpykTypa v PyHKIIMH KJIETOYHONW CTEHKH pacTeHUM, TpruOOB

Huronnasma. [{utozons. Lurockener. OqHoMeMOpaHHBIE OpPraHOU/IbI KIIETKU: IHI0TUIa3MaTHYECKast
cetb (OIIC), anmapar ['oabaKu, TM30COMBI, TIEPOKCUCOMBI, BAKYOJIM PACTUTENBHBIX KiIeTOK. CTpoeHue u
(GbyHKIMM 0JHOMEMOpaHHBIX OpraHouI0B KiieTku. Kierounstit cok. Typrop.

[TomyaBTOHOMHBIE OPTraHOWIBI KJIETKH: MUTOXOHJIPUH, TJIACTUIBL: XJIOPOILIACTHI, XPOMOILIACTHI,
NENKOIUIACThI, UX CTPOCHUE U PYHKUUU. SIIepHBI anmnapar KJIeTKH, CTPOeHHE U (QYHKITHH.
HemeMmOpanHbie opraHou bl KIETKU: pUOOCOMBI, MUKPOTPYOOUKH, KIETOUYHBIHN eHTp. OpraHouabl
JBUKEHUS: PECHUYKH U KT'yTUKH. CTpoeHue U PyHKIUU HEMEMOPAaHHBIX OPTaHOUI0B KIETKU

JlaGopaTopHble 3aHATHS:

JlaboparopHas paboTa «CTpoeHue KIeTKH (pacTeHus, )KUBOTHBIE, TPUOBI) M KIIETOUHBIE BKITFOUEHUS
(kpaxmai, KapOTHHOUIBI, XJIOPOILJIACTHI, XPOMOTLIACTHI )»

OK 01
OK 02
OK 04

18




[Ipuobperenune onpiTa NPUMEHEHHUS TEXHUKA MUKPOCKOTIMPOBAHUS TIPU BBITIOJHEHUH JIAOOPATOPHBIX
pabort. [lonroroBka MUKponpenapaToB, HAOMIOIEHHE ¢ TIOMOIIBI0 MUKPOCKOIIA, BBISIBICHUE Pa3IAYHA
MEX]ly U3y4aeMbIMU 00bEKTaMH, HHTEpIpeTays HaOM01aeMbIX SBICHHHA, ()OPMYITUPOBAHUE BHIBOJIOB

JlaboparopHras padota «IIpoHuIaeMocTs MeMOpaHbI (TUTA3MOJIU3, ICTIIIA3MOJIN3)»

[TpuobOperenne onbiTa MPUMEHEHHS TEXHUKA MUKPOCKOTIMPOBAHUS TIPH BBITIOJHEHUH J1a00paTOPHBIX
pabor. [ToaroToBka MUKpoOIpenapaToB, HAOIIOIEHUE C TOMOIIBIO MUKPOCKOTIA, BHISIBJICHHE Pa3JInYUil
MEX]ly U3y4aeMbIMU 00bEKTaMH, HHTEPIPETAIs HAOII01aeMBbIX SIBIICHUH, (HOPMYITHPOBAHNE BBIBOJOB

Tema 1.5.
CrpykTypHO-
(pyHKUMOHAILHBIE
(pakTopsI
HACJIeICTBEHHOCTH

OcHoBHOE CoA€cpiKaHue

Teopernyeckoe o0yueHue:

Crpoenune xpoMmocoM. XpOMOCOMHBIN HA0OP KIJIETOK, TOMOJIOTUYHBIE U HETOMOJIOTHYHBIE XPOMOCOMBI,
rariouAHbIN 1 quruionanbii Habop. Hyknennossie kuciotel. JJHK u PHK. Ctpoenne HykiaemHOBBIX
kucnotT. Hykneotuasl. Kommnnementapusie azotuctoie ocHoBanus. [Ipasuno Yapragda. Crpykrypa JHK
— nBoMHas cnupaib. Mectonaxoxaenue u 6nonorundeckue pynxkuu JJHK. JTHK-skcneptuza. Buast
PHK. ®yuknun PHK B kietke

IIpakTHYecKue 3aHATHS:

Pemenue 3agau Ha onpeeneHne MOCIe0BATEIPHOCTH HYKJICOTHIOB

OK 01
OK 02

Tema 1.6.
IIpoueccnl
MATPUYHOIO CHHTE3a

OcHOBHOE co/lep:KaHue

Teopernueckoe o0yueHue:

Marpuunslii cunte3 JJHK — permukanus. [puanune perumkanun JIHK. Mexannsm perunkannu JJHK.
Pemapanus JIHK (moperuiekaTuBHas, mocTperuiekaTuBHas). Peakiuu maTpuyHoro cuHTe3a. [IpuHiun
KOMIUIEMEHTAPHOCTH B peakuusax MmarpuuHoro cunresa. JJHK u rensl. ['eneTnueckunii Koz, ero cBOMCTBA.
Tpanckpunius — matpuunbiii cuaTe3 PHK. Tpancnsauus u e€ stanbl. Y cinoBus OMOCHHTE3a OelKa.
Crpoenue T-PHK u xonupoBanue aMmuHOKHCIOT. Posib pubocoM B GMocuHTe3e Oenka

IlpakTH4eckue 3aHATHA:

Pemenue 3amgau Ha OIpCACIICHUC ITOCIICAOBATCIIbBHOCTH AMUHOKHUCIIOT B MOJICKYJIC Oeka.
Pemenue 3amau Ha OMpCACIICHUC ITOCIICAOBATCIIbBHOCTH AMUHOKHUCIIOT B MOJICKYJIC Oejka B cJIydac
HU3MCHCHUS TTOCIICAOBATCIIbBHOCTH HYKJICOTUI0B I[HK

OK 01
OK 02

Tema 1.7.

OcHoBHOE coaepkaHue

Teopernyeckoe o0yuenue:

OK 02
OK 04
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HekJjieTouHbIE
(popMbI KU3HU

Bupychl — HekneTouHbie (hOPMBI )KU3HH U 00IUraTHbIe Tapa3uThl. CTPOSHHUE MPOCTHIX U CIIOKHBIX
BHPYCOB, PETPOBHUPYCOB, OakTepuodaros. XKuznennsiit ki JJHK-congepxamux supycos, PHK-
coJiepKaniux BUpycoB, bakreprodaro. BUY, renatut yenoseka.

Bakrepun. O6mas xapakrepuctuka. [loasTie mramm. Bupychl u 6akTepuu: CX0ACTBA U PA3ITHYHS

HpaRTuquRne 3aHATHUA:

Bupycusie u 6aktepuansubie 3a001eBanust. OOIIKMe MPUHIUITBI UCTIOJIB30BAHUS JIEKAPCTBEHHBIX
BemecTB. OCOOCHHOCTH MPUMEHEHUS aHTUOMOTHKOB.

[IpencraBneHune yCTHBIX COOOIIEHHA C MPE3CHTAIMEH, TOrOTOBIECHHBIX IO TIEPEYHIO HCTOYHUKOB,
PEKOMEHIOBAHHBIX MPEINoaBaTeIeM

Tema 1.8.

OO0OMeH BelecTB U
npeBpaleHue
JHEPIruH B KJIETKe

OcHoBHOE Coa€cpiKaHue

Teopernyeckoe o0yueHue:

o

AcCUMWIALINS U TUCCUMIISALUS — JIB€ CTOPOHBI MeTabonau3Ma. Tumsl oOMeHa BelecTB: aBTOTPOQHbBIN 1
reTepoTpodHBIN, a3pOOHBIN B aHA3POOHBINA. DHEpPreTHUEeCKoe o0ecnieueHne KiIeTKu: npesparieHue AT
B 00MeHHBIX Iporeccax. depMeHTaTUBHBIN XapaKTep peakUuid KIETOYHOro MeTaboan3ma

[lepBuuHbIi CUHTE3 OpraHUYeCcKHX BemlecTB B kieTke. [Tnactuueckuit oomeH. @oTocuHTE3.
XeMmocuHTe3. AHa’3pOOHBIN PHEPreTUUECKUt 00MeH. AHa’poOHBIe Opranu3Mbl. bpoxenue,
aBTOTPO(DHBIN U TETEPOTPO(PHBIN TUIT TUTAHUSA. AHAIPOOHBIE MUKPOOPTaHU3MBI KaK 0OBEKTHI
OMOTEXHOJIOIMH. DTallbl 3HEpreTuueckoro ooMeHa. [ nukonu3. buonorunyeckoe okuciaeHue, win
KJIETOYHOE JIbIXaHUE

OK 02

Tema 1.9.
Ku3HeHHBIN UK
KJeTKH. MuTo3.
Meiio3

OcHOBHOE co/lep:KaHue

Teopernueckoe o0yueHue:

KneTtounslii nuki, ero nepuoisl U peryisus. [lepuoast uatepdaspl ux 0COOEHHOCTH.
Juddepenunanius KIETKU U apecT KIETOYHOTo 1ukia. Jlenenue kietku — Muto3. CTaauu MUTO3a U
npoucxosaiue npoueccel. Kaprokunes n nutokunes. buosiornueckoe 3HaueHre Muto3a. Meios —
penyKuuoHHoe aeneHue kietku. Ctaauu Meiios3a. Melo3 — 0CHOBa I0JIOBOTO pa3MHOkeHus. [loBeaenue
xpomocoM B Meiiose. Kpoccunrosep. buonoruueckuii cmpici Merio3a. D¢ ekt meitoza. Meiios B
YKU3HEHHOM LIMKJIE OPraHU3MOB

OK 02
OK 04

KonTpoabHnas pabora

MouJieKynapHBI ypOBEHBb OpraHU3alH KUBOTO

Pa3nesa 2. Crpoenne u GyHKIIMHM OpraHu3Ma

48
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Tema 2.1.
Ctpoenue
oprasusma

Conepxanue

HpO(l)eCCI/IOHa.TILHO'OpI/IeHTHPOBaHHOC CodepiKaHuE TEOPETHIECCKOIO oﬁyqe}mﬂ

OpnokiieTounble opranu3Mel. KonoHuanbHble OpraHu3Mbl. MHOTOKJIETOUHBIE OpraHU3Mbl. B3anMocBs3b
yacTeld MHOTOKJIETOYHOro opranusma. @ynkius. Opraisl 1 CUCTEMbI OPraHoB. AIapaTbl OPraHoB.
I'omeocTas opranusma u €ro noJAepKaHue B IMIPOLECCE KU3HEAEATENBHOCTH.

@OyHKIMOHAIbHAS cucTeMa opraHoB. Tkanu pacTeHui. TkaHU )KUBOTHBIX U yesioBeka. OpraHsl
pactenuii. Opranbl U CUCTEMbI OPI'aHOB )KMBOTHBIX U Y€JIOBEKA. 3HAUEHUE ONOPbI, IBUKEHMUS, TUTAHMUS,
JIbIXaHUSI, TPAHCIIOPTA BELIECTB, BbIJEIEHUS, 3aIIUThI. 3HAU€HNE POSBICHUS pa3IpaKUMOCTH U
perynsauuu. CTpoeHHne opraHusma 4ejaoBeka u3ydaercs noApoOHO, TKaHHU, OpPraHbl U CUCTEMBI OPraHOB
pacTeHuii U ’KUBOTHBIM paccMaTpuBaroTCs 0030pHO.

OK 02
OK 04
K 1.1

OcHoBHOE COACPKAHUEC MTPAKTUYIECCKOI'O 3aHATHA

Teopus kinoHanbHO-cesneKTUBHOTO nMMyHuTeTa I1. Dpnuxa, .M. MeunukoBa. HpekuronHbie
3a0oJieBaHMs U nuAeMus. BaxHeie snuieMu B UICTOpUHU YelloBedecTBa. BakunHanus kak
npoduaakTrka HHPEKIIMOHHBIX 3a001eBaHmil. CBsI3b MKy HH(PEKITMOHHBIMU 3a00JICBAaHUSIMU U
(hapmalleBTHUECKOMN AEATEeIbHOCThIO, BIUSHUE SMUAEMUOJIOIMUECKUX BCIBIIIEK HA Pa3BUTHE MEIULIUHBI.
[IpencraBieHue yCTHBIX COOOLICHUI ¢ Tpe3eHTalKe!, TOArOTOBIEHHBIX M0 MEPEYHIO0 UCTOYHUKOB,
PEKOMEHI0BAHHBIX MPENOJaBaTEIEM

Tema 2.2.
Dopmbl
Pa3MHOKeHUs!
OPraHu3MoB

Conep:xanue

IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COJEPKAHNE TEOPETHYECKOT0 00yYeHH I

®opMbl pa3MHOKEHHUs opranu3MoB. becnonoe u nonosoe pazmuoxxenue. Buapl 6ecrionoro
Pa3MHOEHHUS: IPOCTOE JIEJICHE HAJBOE, IOYKOBAaHUE, Pa3MHOKEHUE CIIOPaMH, BETETaTUBHOE
pa3MHOkeHue, pparmeHTalus, kionupoanue. [lonoBoe pazmMHoxxkenue. TeopeTrHueckuil MaTepuai TeMbI
“DopMbl pa3MHOKEHUSI OPraHU3MOB” U3Yy4aeTcsl yriayOJIeHHO Ha MPUMEpPEe OpraHu3Ma yeaoBeKa.
Pa3mHOKeHne pacTeHH U KUBOTHBIX pacCMaTpUBAETCsI 0030PHO.

OK 02
IIK 1.1

Tema 2.3.
OnTorenes
JKHBOTHBIX M
JyeJJ0BeKa

OcHoOBHOE cojlep:KaHue

Teopernueckoe odyueHnue:

(o3}

I'ametorenes y »kuBoTHBIX. CriepmaroreHe3 u oorene3. CTpOeHHE TOJIOBBIX KJIETOK. OIUIOI0TBOPCHUE H
AMOPHOHAIIBHOE Pa3BUTHE )KUBOTHBIX. [lapTeHoreHes. OMOpuorenes (Ha nmpuMepe JaHieTHrka). Ctaauu
AMOpHOTEeHEe3a

OK 02
OK 04
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Poct u pazButue xxuBotHbIX. [locTamOpronansheiii nepuo. [Ipsmoe u Henpsamoe pasButue. Passutue c
MeTamMop(}o30M y 6ecri03BOHOYHBIX M MIO3BOHOYHBIX KUBOTHBIX. CTa K MOCTIMOPHOHAIBHOTO
pa3BUTHUsA y )KUBOTHBIX U 4esoBeKa. [lepuoabl oHTOreHe3a yenoseka. buosnornueckoe crapeHue u
cMepTh. I'epoHTONIOTHS

Tema 2.4. Ourorene3
pacreHuii

OcHoBHOE CoacpiKaHue

TeopeTuquRoe oﬁyqelme:

I'amerodur u ciopodut. PazmHoxeHne U pa3BUTHE BOJAOPOCICH. Pa3MHOKECHIE U Pa3BUTHE CIIOPOBBIX
pacteHuii. Pa3mMHOXeHNE U pa3BUTHE CEMEHHBIX pacTeHuil. Poct. Ilepnonsl oHTOrEeHe3a pacTeHni

OK 02
OK 04

Tema 2.5. OcHOBHBIE
NOHATHUA FT'eHETUKH

OcHoBHOE CoA€cpiKaHue

Teopernyeckoe o0yueHue:

['eneTnka kak HayKa O HaCJIEICTBEHHOCTH U U3MEHUMBOCTU OpraHnu3mMoB. OCHOBHBIE T€HETUUYECKUE
noHATUS U cuMBOJIBL. ['eH. ['enoTun. denortun. AsuienbHbIE TEHBI. ATbTEpHATUBHBIC PU3HAKH.
JIOMUHAHTHBIN U pelleCCUBHBIN MTPU3HAKHU. ['oMo3uroTa 1 rerepo3urota. Yucras quaus. [ nOpumbL.
OCHOBHBIE METOJIbI TCHETHKHU: THOPUIOJIOTHIECKHUH, IATOJIOTHYECKUE, MOJIEKYISIPHO -T€HETUIECKIE

OK 02

Tema 2.6.
3aKOHOMeEpPHOCTH
HacJIeI0BaHUs

OcHoBHOE conepxaHue

Teopernueckoe o0yueHue:

3akoHOMEPHOCTH 00pazoBaHus rameT. 3akoHbI [. Mennens: MonorubpuaHoe ckpemuBanue. [IpaBuno
JOMHHHUPOBaHUS. 3aKOH €JMHO0Opa3Hsl IePBOro MOKOJIEHUS. 3aKOH paCUICIIEHUS IPU3HAKOB.
[uTonornyeckue OCHOBBI MOHOTHOPUAHOTO CKPEIIMBaHUA. [ NIIOTe3a YNCTOTHI raMeT. AHaIU3UpYyloiee
ckpemrBanue. JIurubpuaHoe ckpemyrBanyue. 3aKOH HE3aBUCUMOTO HACTIEI0BaHUS IPU3HAKOB.
[TonurubpuaHoe HaclIeOBAHNUE U €r0 3aKOHOMEPHOCTH

IIpodeccuoHaTbHO-OPHEHTHPOBAHHOE CO/IeP:KaHHE MPAKTHYECKOT0 3aHATHS .

Pemenue 3amau Ha OopeaAcIICHUC BEPOATHOCTHU BO3BHUKHOBCHUA HACIICACTBCHHBIX IIPU3HAKOB IIPXU MOHO-,
An-, HOJ'II/IFI/I6pI/II[HOM H aHaAJIM3UPYIOIIEM CKpECIIMBAHUHN, COCTABJICHUEC I'CHOTUITHMYCCKUX CXEM
CKpCIIUMBAHUA, B TOM YUCIIC H606XO,Z[I/IM HO,Z[60p ICHCTUYCCKUX 3a/la4 Ha OIMPCACICHHUEC BCPOATHOCTH
HaCJICACTBCHHLIX ITPU3HAKOB IIPX MOHO-, IU-, HOJ'II/II"I/I6pI/II[HOM " aHAJIM3UPYIOIIECM CKPCIINBAHUU Y
yeloBeKka. Pa3BUTHE MEIUIIMHCKOMN I€ITEIbHOCTH B 00JIaCTH T€HETUKHU.

OK 02
OK 04
IIK 1.1

OcHoBHOE conepkaHue

Teopernyeckoe o0yuenue:

OK 01
OK 02

22




Tema 2.7.
B3aumogeiictBue
reHOB

I'enoTun kak LesocTHas cucteMa. MHOKECTBEHHOE AeiCTBHE reHoB. [ nelioTponusa. MHOXeCTBEHHBII
ajutenusM. BzaumoencTre ajulesbHbIX TeHOB. KotoMuHupoBanue. B3anmoaeicTere HeallienbHbIX
reHoB. Kommiemenrapuocts. Onucras. [omumepus

IpodeccnonanbLHO-OPpHEHTHPOBAHHOE CO/IEPKAHME TPAKTHYECKOTO 3aHATHUS

Pemenue 3a1a4 Ha ornpeesieHre BEPOSTHOCTH BOZHUKHOBEHHUS HACTICICTBEHHBIX IPU3HAKOB TPU
Pa3IMYHBIX THUIAX B3aUMOJICHCTBUS T€HOB, COCTABICHHE T€HOTUITMYECKIX CXeM CKPEIMBAaHU, B TOM
grcie ~’ HeoOX0IuM MoA00p TeHETUYECKUX 3a/1a4 Ha OIpe/ielIeHIe BEPOSATHOCTH BOZHUKHOBEHUS
HACJIEJICTBEHHBIX MTPU3HAKOB NIPY PA3JIMYHBIX TUIIAX B3aUMO/ICHCTBUS TEHOB Y YelloBeKa. BimsHue
TCHETUKHU Ha Pa3BUTHE MEIUIIIHEIL.

Tema 2.8.
CuenJienHoe
HacJIe0BaHHue
NMPHU3HAKOB

OcHoBHOE Coa€cpiKaHue

Teopernyeckoe o0yueHue:

3akoHbl T. Moprana. CuernyieHHOe HaclleJOBaHNE T'€HOB, HAPYIICHHUE CLEIUICHHs. XpOMOCOMHAs TEOPHS
HaclleICTBEHHOCTH. ['eHeTHueckoe KapTUpoBaHue XxpoMocoM. VMcnonb30Banne KpoccuHrosepa ams
COCTaBJICHUA F'’CHECTUYCCKUX KapT XpOMOCOM

IIpodeccuonaibHO-OpHEeHTHPOBAHHOE CO/IeP:KaHMe MPAKTHYECKOT0 3aHATHSA:

Pemenne 3aaa4 Ha OoImpcaAcICHUC BEPOATHOCTH BOSHUKHOBCHHUA HACICACTBCHHBIX ITPU3HAKOB IIPU
CHCINNICHHOM HACJICAOBAaHWHU, COCTABJICHUEC I'CHOTUITMYCCKUX CXEM CKpPCHIMBaHWA, B TOM YUCIIC l'IOI[60p
TCHCTUYCCKHUX 3a/a4 Ha OIIPCACICHNEC BEPOATHOCTH BOSHUKHOBCHUA HACIICACTBCHHBIX IIPU3HAKOB ITPU
CHCIINICHHOM HACJICAOBAHUH Y YCJIOBCKaA

OK 01
OK 02
IIK 1.1

Tema 2.9. I'eneTnka
1moJia

OcHOBHOE cojlep:KaHue

Teopernueckoe o0yueHue:

XpOMOCOMHBIfI MCXaHHW3M OIIPCACIICHU I10JIA. AYTOCOMBI " IIOJIOBBIC XPOMOCOMEI. I"'omorameTHBIN B
reTepOFaMeTHLIﬁ noia. I'eneTnyeckas CTPYKTYpa MMOJIOBBIX XpPOMOCOM. Hacnenosanue IIPHU3HAKOB,
CHOCIICHHBIX C ITIOJIOM

IlpakTH4eckue 3aHATHA:

Pemenue 3agau Ha onpeaAcCICHUC BEPOATHOCTU BOSHUKHOBCHHA HACJICACTBCHHLIX ITPU3HAKOB,
CICIICHHBIX C ITOJIOM, COCTABJICHNEC I'CHOTHUIIMYCCKUX CXEM CKPCIHIMBAHUA

OK 01
OK 02

Tema 2.10. 'eneTuka
YyeJI0BeKa

OcHoBHOE conepkaHue

Teopernyeckoe o0yuenue:

OK 01
OK 02
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Kapuotum yenoBeka. MeToIp U3ydeHUSI TCHETUKH YEJIOBEKA: TeHEAIOTUYECKUH, OJTM3HEIOBBIH,
[UTOTEHETUYECKHI, OMOXUMHUYECKUHN, TIOMYISIIMOHHO-CTaTUCTHUECKU. HacneacTBeHHbIe 3a00IeBaHs
4esioBeKa. 'eHHbIe 1 XpOMOCOMHbIE 00JIE3HU UenoBeKa. boe3Hu ¢ HaciaeICTBEHHOM
MPEAPACIIONOKEHHOCThIO. 3HAYECHNE METUIIMHCKON T€HETHUKU B MPEJOTBPAIICHUN U JICYCHUT
TCHETHUYECKUX 3200JICBaHHI YEeITOBEKA

HpaRTuquRne 3aHATHUA:

Pemrenue 3agau Ha onpeeneHre BEPOSITHOCTA BOSHUKHOBEHHUS HACTIEACTBEHHBIX MPU3HAKOB, UCTIOIbB3Ys
METO/Ibl TEHETUKH YEJIOBEKA, COCTABJICHHE T€HOTUITUYECKUX CXeM cKpemtuBanus. [IpencraBnenue
YCTHBIX COOOLIECHUH ¢ IPEe3eHTalUeN O HAaCIeICTBEHHBIX 3a00I€BaHUAX YEJIOBEKa

Tema 2.11.
3akoHOMepHOCTH
U3MEHYHUBOCTH

OcHoBHOE Coa€cpiKaHue

Teopernyeckoe o0yueHue:

BsaumoneiicTBue reHotuna u cpesl npu GopmupoBaHuu GpeHotuna. I3MeHunBOCTh MPU3HAKOB.
KauecTBeHHBIE M KOJIMYECTBEHHBIE IPU3HAKU. BUbl N3MEHUNBOCTH: HACJIEICTBEHHAS U
HEHACIIEJCTBEHHAs.

3aKOH rOMOJIOTMUECKUX PAIOB B HacneacTBeHHOM u3meHunsoct (H.W. BaBuios).
MoudukanroHHas, Win GEeHOTUHYECKas N3MEHUYUBOCTb. PoJIb cpeibl B MOIU(PHUKAIIMOHHON
n3MeHunBOCTH. HopMa peakiuu npusHaka. BapuanroHHBIN psif M BapualOHHAs KPUBas.
XapakTeprucTuka MOIU(PUKAIIMOHHON N3MEHUYNBOCTH

HacnenctBeHHast, Wiy reHOTUIIMYECKask U3MEHUNBOCTh. KOMOMHAaTUBHASI N3MEHYHUBOCTb.
MyranuoHHast U3MEHYHBOCTb. Bubl MyTalyii: reHHbIe, XpOMOCOMHBIE, TeHOMHBIE. [Ipn4nHbI
BO3HMKHOBEHHUS MyTallui

IIpakTHYecKue 3aHATHS:

Pemenne 3aaa4 Ha OIMpCACICHUC TUIla MyTalluu IIPpU Ne€peaade HACJICACTBCHHBIX IIPU3HAKOB,
COCTABJICHHUC I'CHOTUIIMYCCKUX CXEM CKPCIIMBAHUA

OK 01
OK 02
OK 04

Tema 2.12.
Cenexnus
OPraHu3MOB

OcHoOBHOE co/lep:KaHue

Teopernueckoe odyueHnue:

CeJ'IeKI_II/ISI KaK HayKa. Metoasl CeNEKITMOHHOM pa6OTBI. FeTep03I/IC " Cro Npu4YnHbI. HCKYCCTBGHHLIﬁ
OT60pZ MAacCCOBBIN U I/IH,HI/IBI/II[yaJIBHblﬁ. OTalbl KOM6HH3].[PIOHHOI>1 CCIICKIIMH. COpT, rnoponaa, mirtaMm
AJ'Il"OpPITMLI peUICHUC 3a/la4 Ha ONIPCACIICHUEC BO3MOKHOI'O BO3BHUKHOBCHUS HACIICACTBCHHBIX ITPU3HAKOB
10 CCJICKIHH, COCTABJIICHUC 'CHOTUITNYCCKUX CXEM CKPCHINBAHUA

OK 01
OK 02
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KonTposabHas pabora 2
Ctpoenrne U QyHKIIMH OpraHU3Ma
Paznen 3. Teopus 3Bo1ronun 20
Tema 3.1. UcTopus OcHoBHoOe coJepkaHue 2
3BOJIIOLIHOHHOI O Teopernueckoe o0yueHue: 2
YYeHUs [TepBrie 3BONMIOLMOHHBIE KOHLENIMU. [ pagyanuctuyeckas sBoonuonHas konuenmus JK.b. Jlamapka.
JBmxymie cuibl 3Bomonnu. Kpeanponusm u tpancgopmmm. Cucremaruka K. Jlunnes u e€ 3nauenue OK 02
U1 (OopMHUPOBAHUS HJIEU IBOJIOLNN OK 04
[Ipennoceliky BOZHUKHOBEHUS JapBUHU3MA. DBOIOLMS BUAOB B Ipupoie. boprba 3a cyiiecTBoBaHuUe.
EcrectBennsiit 0T00p. JuBepreHims mpu3HakoB U BUA000pa3oBanue. OCHOBHBIE MOJIOKEHUS
cuHTeTHYeckoi reopun sBosronnu (CTI). Poib 3Bo0IIMOHHOM Teopun B (OPMUPOBAHUN HAYYHOU
KapTUHBI MUpa
Tema 3.2. OcHOBHOE coiep:KaHue 2
Mukpo3Bosrouus Teopernueckoe o0yueHue: 2
MuKpo3BOIIOIHS ¥ MAKPOABOJIIOLKS KaK 3Tallbl 3BOJIIOIIMOHHOTO Tpoliecca. [ eHeTHueckre OCHOBBI 2
3BOJIIONMHA. MyTaluy ¥ KOMOMHAITMHU KaK 3JIEMEHTAPHBIN 3BOJIIOIMOHHBIN MaTepuail. [lomynsius kak
AJIeMEHTapHasi €IUHUIA SBOJIOIUH.
JBwxymue cuitbl ((hakTopsl) IBOTIONUMK. MyTaIllMOHHBIN TIpoliecc 1 KOMOWHATHBHASI N3MEHUYHUBOCTD. OK 02
Murparnus. M3onsaius nonymsiuid: reorpaduyeckas (MpoCcTpaHCTBEHHAs ), OMOJIOTHYeCcKast
(penpoyKTUBHAS).
EctectBennslit 0T00p — HanpaBisomuil pakTop 3Botonru. bopb0a 3a cyliecTBOBaHHE KaK MEXaHU3M
JeMCTBHS €CTECTBEHHOTO 0TOOpa B momy siusax. Bun u ero kpurepuu (npusHaku). BunooOpasopanue
KaK pe3yJIbTaT MUKPOIBOJIIOIUU
Tema 3.3. OcHoOBHOE cojlep:KaHue 2
Maxkpo3Boaonust Teopernueckoe o0yueHue: 2
Maxpossosmtorusi. QopMbl 1 OCHOBHBIE HanpaBieHus MakposBotonuu (A.H. Ceseprios). [1ytu 2 OK 02
JOCTHKEHUS] OMOJIOrMYECKOTo Imporpecca: apoMopdo3, ManoaaanTamms, oomas aereaepanus. Meto sl
W3Y4YEeHUS MaKpOABOJIOLKHU. 3aKOH 3aposiiieBoro cxoacTa (3akoH K. bapa). buorenernueckuii 3akox
(3. I'ekkenp, ®@. Mromiep). O61IKe 3aKOHOMEPHOCTH (TIpaBUIIa) SBOTIOIIUU
OcHoBHOe conep:xaHue 6 OK 02
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Tema 3.4.
Bo3HuKHOBeHHE U
pa3BuTHE KU3HU HA
3emuite

TCOPCTI/I‘leCKOC oﬁyqelme:

I'unoTe3bl ¥ TeOpUM BO3ZHUKHOBEHUS KU3HU Ha 3eMJIE: KPEallMOHU3M, CaMOIIPOU3BOJIbHOE (CIIOHTAaHHOE)
3apoKJEHUE, CTALIMOHAPHOE COCTOSIHUE, ITaHCTIepMus, 01omno33. Hauano opraHnyeckoil 3BOIIONUN.
[TosiBneHue nepBpIX KIETOK. DBOIIOLUSA METa00IM3Ma. DBOIIOIMS NEPBbIX KIeToK. [IpokapuoTs! u
sykapuoThl. [IpoucxoxaeHne MHOrOKJIETOUHBIX OPraHU3MOB. BO3HUKHOBEHNE OCHOBHBIX LIapCTB
9YKapHOT.

OcCHOBHBIE YEPTHI ABOJIIOLIUU PACTUTENBHOIO MUpPa. OCHOBHBIE YEPTHI IBOJIIOLUHU )KUBOTHOTO MUpa

HpaKTuquKue 3aHATHUA:

HpeI[CTaBJ'IeHI/IC YCTHOT'O COO6HI€HI/I$I H JICHTBI BPEMCHH 110 OCHOBHBLIM 3TallaM BO3SHUKHOBCHUSA U
Pa3BUTHUA )KUBOTHOTO U PACTUTCIIBHOI'O MUpa, MOATrOTOBJICHHBIX IO MEPCYHIO UCTOYHUKOB,
PEKOMCHIOBAHHBIX IMMPEIIOAABATCIICEM

OK 04

Tema 3.5.
IIpoucxoxnenue
YyeJIOBEeKa —
AHTPOIOIeHe3

OcHoBHOE conepxaHue

Teopernueckoe odyueHue:

AHTpormoiorust — HayKa o yesnoBeke. CucTeMaTHiecKkoe MoJioskeHue yenoneka. CXo/ACTBO YeTI0BeKa C
SKUBOTHBEIMH. OTJIINYHS YEJIOBEKA OT >KUBOTHLIX. HpﬂMOXO)K)IeHI/Ie 1 KOMIIJICKC CBA3AaHHBIX C HUM
MPU3HAKOB. Pa3BuTHE TOJIOBHOTO MO3Ta M BTOPOM CUTHAIBHOUM crcTeMbl. COOTHOIIIEHUE OMOTOTHYECKUX
Y COLIMATIBHBIX (JAKTOPOB B aHTPOTIOT€HE3E

OcHOBHBIE CTaIMU aHTpOTIOreHe3a. [puonuTekn — MpeiKyu YenoBeKa U 4eI0BEKOOOPa3HbIX 00€3bsH.
[IpoTroanTpon — npeAlIeCTBEHHUK YeI0BeKa. ApXaHTpOIl — IpeBHENMI yenoBek. [laneoantpon —
NpeBHUI yesnoBek. HeoaHTpom — yenoBek COBPEMEHHOT0 THIA. DBOJIOLUS COBPEMEHHOTO YEJIOBEKA.
UYenoseueckue pacbl. OCHOBHBIE OOJIBIINE PACchl: €BPONICOUAHAS (€Bpa3uiicKas), HErpo-aBCTPAIOUIHAS
(7xBaTOpHUANbHAS), MOHIOJIOU IHAS (a3MaTCKO-aMepHUKaHCcKasi). BpeMs 1 MecTo BO3HUKHOBEHUS
yenoBeyeckux pac. EQMHCTBO yenoBeueckux pac

OK 02
OK 04

IlpakTH4eckue 3aHATHA:

Bpewms u mytu paccenenus yenoseka 1o mianete. [IpucnocobieHHOCTh YenoBeKa K pa3HbIM YCIOBUSM
cpensl. Bnusinue reorpadudeckoii cpeapl Ha MOPGHOIOTHIO U (PU3HOJIOTHIO YeTIOBEeKa

3amuTa JIGHT BPEMEHU U MEHTAIBLHBIX KapT B (popMare yCTHOTO COOOIIEHUS, TTOArOTOBIEHHBIX 110
MEPEYHIO0 UCTOYHUKOB, PEKOMEH/I0BAHHBIX MPETOJaBaTEIEM

KonTpoabHnasn
pabdora

TeopeTqucxne ACIICKThI O9BOJONHMH XU3HHU HA 3emite
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Pazgen 4. Ikosorusa

28

Tema 4.1.
IKoJIOrHYecKHe
(daxTopbI U cpeabl
JKU3HU

OcHoBHOe coepkaHue

TCOPCTI/I‘leCKOC oﬁyqelme:

CpCI[I)I oOuTaHus OpraHM3MOB: BOJHAA, HA3CMHO-BO3AyIIHAA, IOYBCHHAA, BHYTPUOPraHU3MCHHAA.
DU3NKO-XUMHYECKUE 0COOCHHOCTH cpesi 0OuTaHust opranu3MoB. [IpucrmocoOieHus OpraHu3MOB K
KU3HU B pa3HbIX cpenax. [lonsTre sxonoruueckoro ¢akropa. Kinaccudukarus 3K0I0rHuecKix
¢axTopos. [IpaBuno muanmyma 0. JIubuxa. 3akon TosnepantHoct B. endopna

OK 01
OK 07

Tema 4.2.

Honmyasiuus,
coo0mecTBa,
3KOCHCTEMbI

OcHoBHOE CoA€cpiKaHue

Teopernueckoe o0yueHue:

DKoJjiornueckas XapaKTCpUCTUKA BUAA U TIOITYJIALIUHN. DKoJiornyeckas HuIla BUJaAa. DKOJIOTUYECKUE
XapakTepucTHKy nonyssinuu. CooOmiecTBa U 3kocuctemsbl. buonienos u ero crpykrypa (B.H. Cykaues).
Casi3u MeXly opraHu3Mamu B 6uoreHo3e. CTpyKTypHbIe KOMIIOHEHTHI 3KOCHCTEMBI: MTPOTYIIEHTHI,

KOHCYMEHTBI, peAylleHThl. KpyroBopoT BeliecTB ¥ MOTOK SHEPTUH B 3KocucTeMe. Tpoduyeckue ypoBHH.

AHTpPOIOTE€HHBIE SKOCUCTEMBI. ATpo3KOCUCTEMbl. OTINYHS arpO’IKOCUCTEM OT OMOTEO1IEHO30B.
VYpboskocucteMbl. OCHOBHBIE KOMIIOHEHTHI YPOO3IKOCHCTEM

IIpakTHYecKkue 3aHATUSA:

Tpoduueckue nenu u cetr. OCHOBHBIC MTOKA3aTEN YKOCUCTEMBI. bruomacca u mpoIyKITusl.
DKOJIOTHYECKHE MUPaMUIbI unces, OuoMaccel U sHepruu. [IpaBumo nupaMuabl SHEPrUU.
Pemenune nmpakTUKO-OpHEHTUPOBAHHBIX PACUETHBIX 3aJaHUH TT0 IEPEHOCY BEIIECTBA U JHEPTHH B
9KOCHCTEMaXx C COCTaBIICHHE TPOMUICSCKUX ENeH 1 MUpamMuT OMOMaCChl M SHEPTUN

OK 01
OK 02
OK 07

Tema 4.3. buocgepa
- rJI00aJIbHAs
IKOJIOTHYeCcKasi
cucrema

OcHOBHOE cojlep:KaHue

Teopernueckoe o0yueHue:

buocdepa — xxuBas o6om0uka 3emiun. PazButue npeacrasienuii o onocdepe B tpynax B.U.
Bepnaackoro. O6mactu 6uocdeps! u e€ coctas. JKuBoe BemiecTBo 6uocdepsl v ero QyHKIUU
3aKOHOMEPHOCTH cyllecTBOBaHuUs 6uochepsl. OcobeHHocTH Onocdepsl Kak riio0aabHON SKOCUCTEMBI.
JluHamMu4eckoe paBHOBecue B Orocdepe. PurmMudHoCTh siBjieHui B Onocdepe. KpyroBopotsl BemecTs u
OMOTeOXMMHUYECKHE UKIBL. [ 100aIbHbIC IKOIOrHYecKUe MpoOJIeMbl COBPEMEHHOCTH U MYTH MX PEIICHUS

IIpakTHYecKue 3aHATHSA:

Pemenne MPAaKTUKO-OPUCHTUPOBAHHBIX PACUCTHBIX 3a/1a4 HAa OMPCACIICHUC TIJIOIAaAN HacCaXJICHUU IJIs
CHMXCHUSA KOHILICHTpAalIUU YIJICKHUCIIOTO Ira3a B aTMOC(I)epe CBOCTO pCTUOHA ITPOKUBAHUA

OK 01
OK 02
OK 07
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Tema 4.4. OcHoBHOeE colep:xaHue 4
Bausinue Teopernueckoe o0yueHue: 2
AHTPONOT €HHBIX AHTpoTIOTeHHBIE BO3/IeHCTBHS HA Onocdepy. 3arps3HeHus KaK BHJI aHTPOIIOTEHHOTO BO3JCHCTBHUS
(¢akTopos Ha (xumuueckoe, puzuueckoe, b6uonocuueckoe, Omxodvl NPOU3LOOCMEa u nompeodetust). AHTPONIOTSHHbIC OK 01
ounochepy BO37IeHicTBUS HAa aTMochepy. Bo3aelicTBust Ha runpocdepy (3aepasHeHus u ux UCMOYHUKU, UCMOWeHUs OK 02
600). Bo3aeticTBust Ha tutochepy (deepadayust nouswl, 6030eticmsiue Ha 20PHble NOPOOd, Heopa). OK 04
AHTPOIIOTEHHBIC BO3JICHCTBUS HA OMOTHUYECKUE COOOIIECTBA (J1eca u pacmumenvhble cO0Ouiecmsda, OK 07
HCUBOMHBLL MUD) MK 1.1
IpodeccuonaTbHO-OPHEHTHPOBAHHOE CO/IeP:KaAHME MPAKTHYECKOI0 3aHATHUS: 2
Pemrenne npakTHKO-OpPUEHTUPOBAHHBIX PACYETHBIX 3aIaHHH 10 COXPaHEHHIO MPUPOIHBIX PECYPCOB
CBOETO PETHOHA MPOKHBAHUS.
Tema 4.5. Biiusinue OcHOBHOE coiep:KaHue 10
COMAJILHO- Teopernyeckoe o0yueHnue: 4
IKOJOIrMI€CKUX 310poBBE U €ro cocTasistonue. GakToppl, MOJOKNATEILHO U OTPULATENBHO BIHSIONINE HA OPTaHU3M 2
¢akTopoB Ha yenoBeKa. BpeaHble MpUBBIUKY: MOCIENCTBUSA U MpoduiiakTuka. [IpoliemMa TeXHOTEHHBIX BO3EHCTBHIMA
310pOBbE Y€J0BEKA | Ha 3I0pPOBhE YENIOBEKA (DJICKTPOMArHUTHBIC OJIs, OBITOBASE XMMHUSI, N30BITOUHBIE ITYMBI, PAIHALIUs U
T.I.). AanTanus opraHu3Ma ueioBeka K pakTopam OKpy»Karouieil cpeibl. 3aluTHbIe MEXaHU3Mbl
OpraHu3Ma 4ejoBeKa. 370pOBbe U PAOOTOCTIOCOOHOCTE.
[punHnuns! hopMupoBaHus 310poBbecOeperaomiero nopeaeHus. @u3ndeckas akTHBHOCTD U 3JI0POBbE. 2
['pynmsl 310poBesi. OCHOBBI 3aKanuBaHus. buoxuMuueckue acekTsl palroHanbHoOro nutanus. [Ipasuna
0€30MacHOTO UCTOJIb30BaHUS OBITOBBIX TPUOOPOB M TEXHUUECKUX YCTPOUCTB
IIpakTHYecKue 3aHATHS: 4
Omnpenenenre CyTOYHOTO palloHa MUTAHUS 2
Coznanue MHIUBUIYaTbHOM MaMATKH [0 OPraHu3alliy PallMOHANIBHON (PU3NYECKON aKTUBHOCTH 2 OK 02
IIpogeccuonaibLHO-OPHEHTHPOBAHHOE CO/Iep:KaHMe J1a00PATOPHOIO 3aHATHS 2 OK 04
JlaGopaTopHas paboTa Ha BEIOOD: OK 07
1. JlaGoparopHas paboTa «YMCTBEHHas: pabOTOCIIOCOOHOCTb) K 1.1

OBnazneHue MeToJaMU OIpeieIeHHsI ToKazaTesael yMCTBEHHOHM paboTocnocoOHOCTH B TTpodeccuu
MEUIIUTHCKOM CECTPBI\MEIMIIMHCKOTO OpaTa, 00bSICHEHUE MOJTyYCHHBIX PE3yJIbTaTOB U
(dhopMynupoBaHue BEIBOIOB (MMCHMEHHO) C UCMIOJIB30BaHUEM HAYYHBIX MMOHATHH, TeOpUil U 3aKOHOB. B
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Ka4ecTBE TPUITEPOB CHIKAIOIINX PAO0TOCTIOCOOHOCTD UCTIOIB30BATh YCIOBHUS OCYIIECTBICHUS
npodeccHOHaNBHON AEATENILHOCTH: IIIyM, TEMIIEpaTypa, GU3ndeckas Harpy3ka u T.1.

2. JlabopatopHas pabora «BrnusHue abnotudecknx GakTOpoB Ha YeIOBeKa (HU3KUE H BEICOKHE
TEMIEPATYPHI)»

W3yueHne MexaHU3MOB aJlalTalliy OpraHu3Ma 4eJOBeKa K HU3KUM U BBICOKHM TEMIIepaTypam H
00BsICHEHHUE MOJTyYSHHBIX PE3YJIbTATOB U (JOPMYIHPOBAHUE BBHIBOJIOB (ITMCHMEHHO) C UCTIOIh30BaHUEM
HAay4YHBIX IIOHATUH, TEOPUI U 3aKOHOB

KonTpoabHas padora 2
TeopeTnueckue acreKThl SKOJI0TUH
IpodeccnonanbLHO-OpHEHTHPOBAHHOE COlepPKaHUE (COTepPKaAHNE MPUKJIATHOTO MO/YJIs1)
Pazgea S. buosorust B sku3HU 8
Tema 5.1. Conep:xanue 4 OK 01
BuorexHoJiornu B Teoperuyeckoe odyueHue: 2 OK 02
AKHU3HH KAXKI0T0 buoTtexHonorMs Kak Hayka ¥ Mpou3BoicTBO. OCHOBHBIE HAMIPABJICHUS COBPEMEHHOW OMOTEXHOJIOTHH. 2 OK 04
Mertobl 6noTexHonorun. OOBEeKThl OMOTEXHOJIOTUH. JTUKA OMOTEXHOJIOTMYECKUX U T€HETHYECKUX K 1.1
IKCIIEPUMEHTOB B MEIUIIMHCKOM JesTeabHOCTH. [IpaBuiia morcka u aHamm3a OMO3KOJIOTHUECKOM
HH(pOPMAIIMU U3 PA3IUNYHBIX HCTOUYHHKOB (Hay4Has M y4eOHO-HaydHas JIUTepaTypa, CpeacTBa MacCOBOM
nHpopMmanuu, cetb IHTEpHET U Ipyrue)
IpodeccnoHaILHO-OPHEHTHPOBAHHOE CO/IEPKAHME TPAKTHYECKOTO 3aHSATHS: 2
Keiicol Ha aHann3 HHGOPMAIIMHU O HAYYHBIX JOCTHKCHUAX B 00JACTH FCHETHUYCCKUX TEXHOJIOTHH,
KJIETOYHON MH)KEHEPHH, TTHIIIEBbIX OMOTEXHOJIOTHIA. 3alnuTa Keica: Ipe/ICTaBICHNE PE3yIbTaTOB
pEIICHHUS KeCOB (BBICTYIUICHUE C MPE3CHTAIINEH )
Tema 5.2.1. Conep:xanue 4 OK 01
BuorexHoJsioruu B IIpakTHyeckue 3aHATHA: 4 OK 02
MeIUIMHE H Pa3BuTre OMOTEXHOJIOTHI B 00JIACTH MEIUIIMHBI ¥ TPUMEHEHHE UX B KHU3HU YEJIOBEKA, TIOMCK U aHAJIN3 2 OK 04
¢bapmanuu UHPOPMAIIMK M3 Pa3IUYHBIX HCTOYHHKOB (Hay4Has U y4eOHO-HaydHas JIUTepaTypa, CpeacTBa MacCOBOU IK 1.1
uHpopMaInu, ceth IHTEepHET U apyrue)
Keticel Ha aHanu3 nHGOPMAIMK O Pa3BUTHH OMOTEXHOJIOTHIA B MEIUITMHE (TIO TPYIIIIaM)
3amura ketica: [IpencraBieHue pe3ysibTaTOB PEHICHUS KEHCOB (BBICTYIUICHHUE C TIPE3CHTAIIHECH ) 2
Pa3znen 6. buoskoJioruyeckne Hecae0BaHU 14 OK 01
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Tema 6.1. OcHOBHBIE
METOAbI
OHMO0PKO0JIOTMYeCKHX
HccJea0BaHu i

OcHoBHOe coepkaHue

TCOPCTI/I‘leCKOC oﬁyqelme:

Hayunsriit Metoa. MeTo 1l OMOIKOIOTHYECKUX UCCIICIOBAHU: TIOJIEBBIC, JTA00PATOPHBIE,
JKCIEPUMEHTaJIbHble. MOHUTOPUHT OKPY)KAIOIIEH Cpeibl: JIOKAIbHBIN, pErMOHAIbHBIN U IJ100abHbIN
Merto1pl mOMCKa, aHau3a U 00padOTKU HMHPOPMALIMK O MPOEKTE B PA3IMYHBIX HCTOUHUKAX

JlabopaTopHble 3aHATHSA:

[ToctranoBKa 1enu, 33124, BBIIBUKEHNE TUTIOTE3bI, IPOBEICHUE SKCIIEPUMEHTA TI0 OTIPEICIICHUIO
OIITUMAJIBHBIX YCJIOBI/Iﬁ IJid poCTa U @HSHOHOFI/I‘IGCKOI}'I AKTUBHOCTH APOKIKEBBIX KIICTOK. Briasnenne
3aKOHOMEPHOCTEH, (POPMYIMPOBAHUE BEIBOJIOB U TIPOTHO30B.

JlaGopatopHble pabOThI Ha BEIOOP M0 MUHHU IPYIIIIAM:

1. Bnusinue TeMieparypbl Ha pocT U (U3HOJIOTMUECKYIO AKTUBHOCTD JIPOACGKEBBIX KIIETOK

2. BnusiHUE YTIeBOIOB HA pocTa M (PU3HOIOTHYECKYIO aKTHBHOCTD JIPOACKEBBIX KIETOK

3. CoueraHHOE BIUSHHE TEMIIEPATYPHI U YTIIEBOIOB HA pocTa M (PU3HOIOTHIECKYIO aKTUBHOCTD
APOKIKEBBIX KIIETOK

OcHoBHOE conepxaHue

10

Tema 6.2.
Buoskojgornyeckuia
IKCIEPUMEHT

IIpakTHYeckoe 3aHATHE

00630p TeM y4eOHO-HUCCIEA0BATEIILCKUX MPOEKTOB. BhIOOP yueOHO-MCCIIeI0BATEILCKOTO MPOEKTA U3
npeaioxkeHHbsIx. dopMupoBaHre KOMaHIbl TPOEKTa. AJTOPUTM BBIIOJHEHUS MPOEKTA.
Kaxxnas rpymnmna BeiOMpaeT oMH U3 BApUAHTOB yU4eOHO-HCCIIEI0BATENbCKIX TPOEKTOB!

1. Ouenka kayecTBa aTMOC(HEPHOTr0 BO3yXa

2. Or1leHKa Ka4uecTBa MOYB METOI0M (PUTOTECTUPOBAHUS

3. OrleHka kauecTBa BOJ] IOBEPXHOCTHBIX BOJOEMOB M0 OPraHOJEHTUYECKUM U (PU3UKO-XUMHUYECKUM

CBOMCTBaM

4. Bnusuaue [TAB Ha pocT u pa3BUTHE CEMsH BBICIIUX PACTEHUN

5. BnusiHHMe coyieBOTO 3arpsi3HEHUS Ha POCT U PAa3BUTHE CEMSH BBICIIUX PACTEHUN
Ilepswiii 5man @vinonHeHUss NPOEKMA.:
O6ocHOBaHUE aKTYaJIbHOCTH BBIOPAHHOM TeMbl. BrisBIeHHE MpoOIeMbl UCCIIEIOBaHMUS,
dbopmynupoBaHue runoTe3bl. Beibop MeTo0B nccnenoBanus. Beidop Touek ordopa mpod Ha
TeppuTopuu uccneaoBanus. [locranoBka 1eneii u 3aga4 uccrnenoanus. OnpenenaeHue Gopmbl
MIpeJICTaBJICHHSI pe3yIbTaTOB HccieaoBanus. OnpeneneHue 3TarnoB U COCTABICHHE JIaHa UCCIIeI0OBAaHUS

OK 02
OK 04
OK 07

OK 01
OK 02
OK 04
OK 07
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JlabopaTopHble 3aHATHS 6
Bmopou sman évinonnenus npoexma: MOAr0TOBKa HEOOXOAUMOH MOCY bl U MaTepHuaia i 2
HKCIIEPUMEHTA, IIPOBEJICHUE YKCIIEPUMEHTA, IEPHOINIECKasi IPOBEPKa TEUEHUS IKCIIEpUMEHTa/ cOOp
MaTepHualia B BBIOpaHHBIX TOYKaxX 0TOOpa mpoo
Tpemuii sman @vinonHeHUs npoexma. MOIy4EHUE NEPBUYHBIX IKCIIEPUMEHTAJIBHBIX JaHHBIX, 2
MIPOBEJIEHUE CTATUCTUUYECKOW 00pabOTKU MOJYyYEHHBIX JTAHHBIX
Yemeepmoiti 5man 6bINOIHEHUs NPOEKMA: BBISIBICHUE 3aKOHOMEPHOCTEH, (POpMyIrpoBaHKEe BBIBOJAOB U 2
IIPOrHO30B, OLIEHKA Ka4eCTBa MCCIEyeMOro 0OBbEKTa M0 pe3yinbTaTaM OMOIKOJIOTHYECKOTO aHaIu3a
IIpakTnueckune 3aHATHS 2
3amura npoexTa. [Ipeacrapnenue pe3yabTaTOB BBIINOJIHEHUS yU€OHO-NCCIIEI0BATEIbCKUX IPOEKTOB 9
(BBICTYyILJIEHUE C MpE3EeHTaLUEN)
Koncyabrauumn 6
IIpoMe:xxyTouyHast arrecTanus (3K3aMeH) 6
Bceero: 168
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3. YCJOBMUS PEAJIM3AILIMUA YUYEBHOM YYEBHOI'O IIPEJMETA

3.1 TpeOoBaHusl K MUHMMAJBLHOMY MATEPHAJIbHO — TEXHUYECKOMY
o0ecne4yeHHIO.
Peanuzauuss  ydyeOHOro mnpeamera MPOU3BOAUTCS B yuyeOHOM KaOuHeTe

OMOJIOTHH.

JlaGopatopust orOopa npoO AJis MPOBEICHUSI MUKPOOMOJIOTHUECKUX UCCIICI0BaHUM.
MHoroyHKIHOHAIBHBIA KOMIUIEKC MpernoaaBaTesis (CTOJ yUUTeIbCKHMA-1IIT., CTYI
YUHUTENbCKUHN -111T., cToN yueHndeckuit — 20 mT., cTyn yaeandeckuid — 40 mr.,
nocka - 1mit., )kairo3u BepTUKadbHbIe — 4 MWT., WKad A1 ”HPOPMAIMOHHOTO U
METOJIUYECKOro o0ecreueHus — 3 miT. ).

NHdopManimioHHO-KOMMYHHUKATUBHBIE CPEJICTBA:

[IpoekTop MyJbTUMEAUNHBIN ¢ SKpaHOM— 1 1mIT;

HoytOyk — 1 mir.

[IporpamMHOe obecrieueHue:

OC Microsoft Windows 10;

Microsoft Office 365, opayzep Google Chrome, 7zip Adobe flash player.
Harssinasie mocoOust (TuiakaTthl, CTEH/IbI):
bapennsednas monens. BHyTpeHHe cTpoeHre JOKAEBOTO YepBs-1 mT.;
Bbapenbednas Mmogens. BHyTpenHe ctpoenue simepuiibi-1 mr.;
Bbapenbednas Mmogens. BuyTpenne ctpoenue romny0s-1 mr.;
Bbapenbednas Mmogens. BuyTpenHe ctpoenue xxyka-1 mr.;
bapenbednas moaens. BHyTpeHHe ctpoenue kpoika-1 mr.;
bapennsednas monens. BHyTpenne ctpoenue poiObi-1 mT.;
Bbapenvednas Mmogens. BuyTpeHHe ctpoenue aarymku-1 mr.;
Bbapenbednas monens. XKeny 10k *KBauHOTO )KUBOTHOTO-1 MIT.;
bapenbednas moaens. Pacturenshas kierka-1 mr.;
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bapenbednas moaens. Kinerounoe crpoenue credis-1 mr.;



Bbapensednas mongens. Knerounoe ctpoenue aucra-1 mr.,

I'uncosas moaens. [lo3BoHoUHUK — 1 mIT.;

I'uncosas moaens. Kumeynuk — 1 mt.;

I'uncoBast mozenb. Mo3r uenoseka. — 1 mit.;

Mynsik ckerneta denoBeka (1ensrii) — 1 mr.;

Mynsik ckeleta denoBeka (IT03BOHOYHUK, Ta3, peopa) — 1 mr.;

['modyc — 1 wir.

I'uncoBas Mmoaens. Mo3sr uenoBeka. — 1 mit.;

Myisbk ckeneta deioBeka (enblii) — 1 mr.;

Mynsk ckerneta denoBeka (IT03BOHOYHUK, Ta3, peopa) — 1 mir.

MUKpPOCKOMBI U CTEKJIA K TPAKTUYECKUM 33JIaHUSIM C YaCTsIMU PaCTEHUUN U
’)KUBOTHBIX — 12 mT;

[ITnarens MmeTannyeckuii — 1 wit;

Yamku [Terpu — 50 mr;

[Tnakat «Bupycbi»-1 mr.;

[Tnakat «Hecneuudpuueckuit *MMyHHUTET»-1 IIT.;

[Tnakat « IMMyHHBIE KIETKU YeaoBeka»-1 mit.;

ITnakat «MMmyHuTET-1 TIT.;

[Tnakat «AnantuBHble (cienPUUECKAN) IMMYHUTET»-1 MIT.,

[Tnakat «[IpoTuBOBUPYCHBIN UMMYHUTET»-1 1IT.;

[Inakat «BpoxaeHHbI UMMYHUTET»-1 1IT.;

[Tnakat «[TaccuBHBIN UMMyHUTET»-1 1IIT.;

[Tnakat « AKTUBHBI UMMYHUTET»-1 1IT.;

[Tnakat «3amnuTHblie cUCTEMBI KpoBH. MMMyHUTET.» -1 IIT.;
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Penupkynarop Bo3ayxa — 1 WT.;
AnTedka yHUBEpCalbHasl.
I'epOapuii 1eKapCTBEHHBIX PaCTEHUH OOTAaHUYCCKHX CEMEHCTB — 2 LUT;
Mynsixu o Mmopdoaoruu
[IpenqMeTHbIE U TOKPOBHBIE CTEKIIA — D KOMII.
Jlyma — 5 Wr;
[IpenapoBanbHbie UrIBl — 12 LT,
buonorunueckas nocyna;
PeakTuBBI B COOTBETCTBUU C YUEOHON IPOrpaMMO — B IOCTATOYHOM KOJIMYECTBE;
Becwr — 1 wWr;
Peuupkynstop Bo3ayxa — 1 Wt.;
Anrteuka yHUBepcaibHas — 1 LUT.
MoMeLLeHne ANs CaMOCTOSTE/IbHOI PaboThbl 06YyUatoLLMXCS, NOATBEPXKAALOLLEE
Ha/ln4ymne MmatepnasibHO-TEXHUYECKOIo obecneyeHus, ¢ nepe4vyHemM OCHOBHOIO
obopyaoBaHus
OCHALLIEHO KOMMbHOTEPHOW TEXHUKOM C BO3MOXHOCTbIO NMOAK/IHOUEHNS K

NHHOPMALMOHHO-TENEKOMMYHMKALNOHHOM ceTh " HTepHeT" 1 obecrneyeHrem

[0CTYNa B 3MEKTPOHHYHO UH(OPMALIMOHHO-06pa30BaTeNbHYIO Cpeay
0bpa3oBaTeNbHOW Konnemka

3.2 UudopmanuoHHoe odecnevyenne o0ydeHusl.

OcHOBHbBIE HCTOYHUKH

1. Korenesckas .B., Kyko W.B., Dxonorus ajist CTyJJeHTOB YUPEKIECHUN CPETHETO
npodeccuoHanbHOTO 00pa3oBaHus, 2-¢ u3f. - M.: u3a. ueHTp «Akagemus», 2022.

2. KoncrantunoB B.M. buonorus mis npodeccuit u crieninagbHOCTEH TEXHUYECKOTO U
ecTecTBeHHO-Hay4uHOro npoduieii (5-e uzn.) (B anmexrponnom popmare) 2022.

3. buonorus mist npodeccuii U cnenuaaIbHOCTEH TEXHUISCKOI0 H €CTECTBEHHO-

Hay4Horo npoguieit, Koncrantunos B.M., Pe3anos A.I'., ®ageea E.O., 5-¢ u3g.
2022r./ https://academia-moscow.ru/cataloque/4831/290948/.




HNuTepHer-pecypcebl

1. www.sbio.info (Bcs Ouonorus. CoBpemeHHass OWOJIOTHS, CTaThbH, HOBOCTH,
oubnuorexka). www.window.edu.ru (Eqgunoe okHO goctyma K oOpa3oBaTeIbHBIM
pecypcam MHTepHeTa 1o OMOoJIOTHH).

2. www.5ballov.ru/test (Tect nns aOUTypUEHTOB MO BCEMY WIKOJIBHOMY KYypCy
OMOJIOTHN).

3. www.vspu.ac.ru/deold/bio/bio.htm (TenexkoMMyHUKAalIMOHHBIE BUKTOPUHBI IO
OHMOJIOrMH — DKOJIOTHH Ha cepBepe BOpOHEIKCKOTO YHHUBEPCUTETA).

4. www.biology.ru (buonorus B OTtkpeiToM koiemxe. CallT CcomepXuT
ANIEKTPOHHBIN yueOHUK 1o Ouonoruu, On-line TecThi).

5. www.informika.ru (DneKTpoHHBIH y4eOHUK, OOJBIION CHHUCOK WHTEPHET-
pecypcoB).

6. www.nrc.edu.ru (buomornueckas kaptuHa Mwupa. Paznen KOMIBIOTEPHOTO
yuyeOHHMKa, pa3paboTaHHOTO B MOCKOBCKOM T'OCYAapCTBEHHOM  OTKPBITOM
YHUBEPCUTETE).

7. www.nature.ok.ru (Penkue u wucuesaromme >XXUBOTHbIE Poccuu — MpOEKT
Oxonorudeckoro nenrpa MI'Y um. M.B.JIoMmoHoCcOBa).

8. www.kozlenkoa.narod.ru ([{ms TeX, KTO y4MTCS caM W YYHT APYTHX; OYHO H
JTUCTAHIIMOHHO, OMOJIOTUH, XUMHH, TPYTUM MIPEIMETaM).

9. www.schoolcity.by (brosorus B Borpocax u OTBETax).

10. www.bri12002.narod.ru (buonorus nis mkoabHHKOB. KpaTkas, KoMnakTHas, HO
JOCTAaTOYHO MOApOoOHast HHPOPMAITUS 10 pa3/ieiiaM.

4. KOHTPOJIb U OlIeHKA Pe3yJibTATOB OCBOEHHS Y4eOHOI0 MmpeaMeTa
KoHTpoab u oneHka pe3ylnbTaToB OCBOCHHUS yU4EOHOTO MpEeAMeTa PaCKPHIBAIOTCS
4yepe3 MUCIUIUITMHAPHBIE PE3YIbTaThl, HAMpPaBIEeHHbIE HA (OPMUPOBAHUE OOIIMX U
mpoecCHOHaNBHBIX KOMIIETCHIIMI O pa3jiesiaM U TeMaM COJEpKaHUs Y4eOHOTO

Martcpualia.
Oo0masn Paznen/Tema THun oeHOYHBIX MEPONPUATHI
KOMIIETCHIHSA

Paznea 1. Knerka — KonrtponbHas padota “MosnexyasipHblii
CTPYKTYpPHO- YPOBEHb OpraHHU3alMH KUBOTO”
(pyHKIHOHAIBLHASA eIUHUIA
KHBOI0

OK 02 Tema Nel. 1. 3anoJIHeHUEe TaOJIHIIBI C OTIMCAHUEM
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buosorus xak Hayka

METOJI0B MUKPOCKOTIMPOBAHUS C UX
JOCTOMHCTBAMHU M HEJJOCTATKAMHU.
3anosninenne Tabauibl «BKiIag y4eHbIX B
pa3BUTHE OHOJIOTUI

OK 02 Tema Nel.2. 3aroJiHeHHe CPaBHUTEIILHON TaOIHIIBI
OO6mras xapakTepucTuka CXOJICTBA U PA3INYUIl )KUBOTO U HE
KUZHU YKUBOTO
OK 01 Tema Nel.3. OpOHTANBHBIHN OMPOC
OK 02 buonornuecku BaxkHbIC [ToaroToBKa yCTHBIX COOOIICHMIA C
OK 04 XUMHWYECKHE COETNHEHUS Mpe3eHTalnen
BoinonHenue u 3amura 1a00paTOPHBIX
pabot: «Onpenenenne Butamuna C B
IPOJIYKTaX MUTAHUSAY,
«I'mapodunbHO-THIPO(POOHBIE CBOWCTBA
JUTHUI0BY
OK 01 Tema Nel 4. OuenuBaemas IUCKyCCHS IO BOIIPOCAM
OK 02 CTpyKTypHO-(DYHKIIMOHAJIbHAS | JICKIIUH
OK 04 OpraHu3anus KJIeToK Pa3paboTka MeHTaIbHON KapThl O
KJIaCCU(PUKAINH KIETOK U UX CTPOEHUIO Ha
PO- ¥ 9YKapUOTUYECKHX U 10 [[apCTBaM B
MUHU TpyIIax
Brimonnenue u 3amuTa J1abopaTopHbIX
pabor:
«CtpoeHue KIeTKH (pacTeHus, >KUBOTHBIE,
rpuObl) ¥ KJIETOYHBIC BKIOUCHHUS (Kpaxmall,
KapOTUHOU/IbI, XJIOPOILJIACTHI,
XPOMOILIACTHI)»,
«[IponurraemocTs MeMOpaHbl (IJ1a3MOJIN3,
JIETLTa3MOJIU3))
OK 01 Tema Nel.5. ®poHTaJIBHBINA OITPOC
OK 02 CrpykrypHO-(hyHKIIMOHaNBHBIE |Pa3zpaboTka rioccapus
(hakTopbl HACIIECTBEHHOCTH  |PelieHnue 3agad Ha onpeieieHue
MOCIIEZIOBATEILHOCTH HYKJICOTHUIOB
OK 01 Tema Nel.6. OpOHTAIIBHBIN OIIPOC
OK 02 IIponeccel MaTpUyHOTO Tect «IIpoueccsl MAaTPUYHOTO CUHTE3A»
CHUHTE3a Pemenue 3anau Ha onpeneneHne

MOCIIEJIOBATEIbHOCTH aMUHOKHCIIOT B
MoJIeKyIne Oenka

Pemenue 3a1au Ha onpeneneHme
MOCIIEZIOBATEILbHOCTH aMUHOKHCIIOT B
MOJIeKyIe Oellka B cllydae H3MEHEHUs
noclneaoBareabHocTH HykiaeotuaoB JJHK
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OK 02

Tema Nel.7.

OpPOHTAIIBHBIN OIIPOC

OK 04 Hexnerounsie opMbl )KU3HU [ToaroToBka yCTHBIX COOOIIEHUH €
npe3eHTalnuen (BUpycHble U
OakrepuanbHble 3a00eBanus. O0mue
IPUHLIMIIBI UCTIOIb30BAHUS
JIEKapCTBEHHBIX BemecTB. OCOOCHHOCTH
NPUMEHEHHS aHTHOMOTHUKOB)
OK 02 Tema Nel.8. OpOHTANBHBIHN OMPOC
OOMeH BelecTB 1 3aroJiHeHHe CPaBHUTEILHON TaOIHIIBI
MIpEeBpAILEHUE SHEPTUHU B XapaKTEPUCTUK TUIIOB OOMEHa BEIIECTB
KJIETKE
OK 02 Tema Nel.9. OO0cyxIeHre 1o BOIIPOCcaM JIEKIIUH
OK 04 JKW3HEHHBIN UK KIETKH. Pa3paboTka neHThl BpeMEHH KU3HEHHOTO
Muro3. Meiio3 LKJIA
Paspnen 2. Crpoenue u Kontponbshnas pabora "CtpoeHue u
¢yHKIUM opranusma ¢byHKIMM Opranuzma’”
OK 02 Tema Ne2.1. OueHnBaemasi IUCKYCCHUS
OK 04 Crpoenue opranuszma Pa3paboTka MeHTaIbHON KapThl TKAHEH,
OpraHoB U CUCTEM OPraHOB OPraHU3MOB
(pacTeHust, )KUBOTHEBIE, YETIOBEK) C
KpaTKOM XapaKTEPUCTUKON UX PyHKITHI
[ToaroTroBka U MpeaCTaBICHUE YCTHBIX
coOOIIIeHnH ¢ Ipe3eHTanel (MIMMYHHTET,
nH(}EKIMOHHBIC 3a00JI€BaHUS, STTUIECMHUH,
BaKITUHAIIHSA )
OK 02 Tema Ne2.2. ®poHTaJIBHBINA OITPOC
DopMBbI pa3MHOKEHUS 3anoJiHeHUE TaOIHITBI ¢ KPAaTKOU
OpraHu3MOB XapaKTepUCTUKON U IpuMepamMu GopMm
Pa3MHOKEHUS OPraHU3MOB
OK 02 Tema Ne2.3. Pa3paboTka JIGHTBI BpEMEHU C
OK 04 OHTOreHe3 )KMBOTHBIX U XapaKTePUCTUKOM 3TAallOB OHTOT€HE3a
YeloBeKa OT/IeJbHOMU TPYIION )KMBOTHBIX U YEIOBEKa
10 MUKpPOTPYIITIaM
Tect/onpoc
OK 02 Tema Ne2.4. CocraBieHne KU3HEHHBIX LIMKJIOB PACTEHUN
OK 04 OHTOreHe3 pacTeHHi 1o OT/AenaM (MOXOBUIHBIE, XBOIIICBHUIHEIE,
NAaIIOPOTHUKOBH/IHBIE, TOJIOCEMEHHBIE,
HOKPBITOCEMEHHBIE)
OK 02 Tema Ne2.5. Pa3paboTka rioccapus
OcHoBHble IOHATHA TeHeTUKN | Tect
OK 02 Tema Ne2.6. @poHTaAJIBHBIN 0IIPOC
OK 04 3aKOHOMEPHOCTH Tect no Bonpocam JeKIuu
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HacCJICJOBaHUA

Pemenue 3anau Ha onpeneneHne
BCPOATHOCTU BOBHUKHOBCHHA
HACJICACTBCHHBIX IMMPHU3HAKOB IIPU MOHO-,
EH-,HOHHFHGpHﬂHOMJ{aHaHHSprKHHeM
CKpEILIMBAHUU, COCTaBIICHHE
TCHOTUIINYCCKUX CXEM CKPCIIMBAHUA

OK 01
OK 02

Tema No2.7.
B3aumoencTBre reHoB

Tect

Pa3paboTka rioccapust

Pemenue 3anau Ha onpeneneHne
BCPOATHOCTU BOSHUKHOBCHHA
HACJICACTBCHHBIX IMTPHU3HAKOB IIPU
PA3JIMYHBIX THUIIAX B3aI/IMO)1€I\/'ICTBI/I$[ T'€HOB,
COCTaBJICHUEC I'€CHOTUITMYCCKUX CXEM
CKpeLIMBaHU

OK 01
OK 02

Tema Ne2.8.
CremieHHoe HacJIeOBaHue
MIPU3HAKOB

Tect

Pa3pabotka rioccapus

Pemenue 3anau Ha onpeneneHne
Bep0$ITHOCTI/I BO3HUKHOBCHUSA
HACJICACTBCHHBIX HpI/ISHaKOB HpI/I
CIICINICHHOM HacJIeJOBAaHHH, COCTaBJICHHUE
TEHOTUIMMYECKUX CXEM CKpPEIIMBaHUS

OK 01
OK 02

Tema Ne2.9.
I'eneTnka noina

Tect

Pa3paboTka riaoccapus

Pemenue 3ana4 Ha onpezeneHue
BEPOSITHOCTH BOSHUKHOBEHUS
HACJIEJICTBEHHBIX MPU3HAKOB, CIETUIEHHBIX C
M10JIOM, COCTaBJIEHUE T€HOTUITUYECKUX CXEM
CKpEILMBAHUS

OK 01
OK 02

Tema Ne2.10.
I'eneTnka gyenoBeka

Tect

Pa3zpaboTka rioccapus

Pemenne 3a1a4u Ha onpeencHue
BEpPOSTHOCTH BO3HUKHOBECHUS
HACJICJICTBEHHBIX MPU3HAKOB, UCIIOJIb3YS
METOJbI TEHETHKH Y€EI0BEKA, COCTABICHHUE
TEHOTHUITUYECKUX CXEM CKpPCIUBaHUS
[ToaroToBka ycTHBIX COOOIIEHMI C
MPE3EHTAlNEN O HACJIEeICTBEHHBIX
3a00JI€BaHMIX YETOBEKA

OK 01
OK 02
OK 04

Tema Ne2.11.
3aKOHOMEPHOCTU U3MEHYUBOCTH

Tect

Pemenue 3anau Ha onpeesieHUe TUIa
MYTallUM IIPU NIepefade HaCIeACTBEHHBIX
MIPU3HAKOB, COCTaBJICHUE T'€HOTUITMYECKHUX
CXEM CKpEIIMBAHUS
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OK 01 Tema Ne2.12. Tect

OK 02 Cenexuust OpraHu3MoB PaspaboTka rioccapus

Pemenue 3anau Ha onpeneneHne
BO3MO’KHOTO BOSHUKHOBEHHS
HACJICICTBEHHBIX MTPU3HAKOB TI0 CEJICKIUH,
COCTaBJICHNE TEHOTHITMYECKUX CXEM
CKpEUIBaHHS

Pa3nen 3. Teopus 3Borounu | KontposibHas padora “Teopernyeckue
ACMEeKThI HBOJIIOLIMH KU3HU Ha 3emie’”

OK 02 Tema 3.1. ®poHTaANIBHBIN 0IIpOC

OK 04 Wcropus 3BOJIIOIIMOHHOTO Pa3paboTka 1eHThl BpeMEHH pa3BUTHS
yueHus SBOJIIOIIMOHHOTO YUYEHHUS

OK 02 Tema 3.2. ®poHTANIBHBIN 0IpOC
MuKpO3BOTIOLMS PazpaboTka rimoccapusi TepMUHOB

OK 02 Tema 3.3. OueHnBaemasi JUCKYCCHUS
Makpo3Botonus PazpaboTka rimoccapusi TepMUHOB

OK 02 Tewma 3.4. @pOHTAIBHBIN ONPOC

OK 04 Bo3HuKHOBEHME U pa3BUTHE [ToaroroBka U MpeACTABICHUE YCTHOTO
JKW3HU Ha 3emiie COOOIIIEHHUS U JIEHThl BpEMEHH!

BO3HUKHOBEHUS U Pa3BUTHS )KUBOTHOTO U
pPacTUTENHLHOTO MHUpa

OK 02 Tema 3.5. ®poHTaTBHBINA OITPOC
OK 04 [IpoucxoxaeHue yeaoBeka — Pa3paboTka JeHT BpeMEHN U MEHTAIBHBIX
aHTPOIIOreHe3 KapT Ha BbIOOD:

“DBOJIOLMS COBPEMEHHOTO YeJIOBEKa”,
“Bpems u myTH paccesieHHs 4eJoBeKa 1o
mwia”ete”, “Bnusiaue reorpadudeckoit
cpenbl Ha MOP(OJOTHIO ¥ (PU3UOJIOTHIO
yesoBeka”, “YenoBedeckue pachl”,
oOcyxaeHue

Pa3nen 4. Dxosorus KontpoabHnas padora “Teopernueckue
acHeKThl IKOJIOruu”

OK 01 Tema 4.1. TecT 1o 3KoJoTHYecKUM daKkTopam 1
OK 07 Dkonoruueckue GpakTopsl u cpeqam KU3HU OPraHu3MOB
Cpenbl KU3HHU.

OK 01 Tema 4.2. CocraBiieHue cXeM KpyroBopoTa BEIIECTB,
OK 02 [Momynsius, cooOriecTna, UCIIOJIb3Yysl MaTepuabl JEKIHH
OK 07 HKOCUCTEMBI Pemenune npakTUKO-OpUEHTUPOBAHHBIX

pacyeTHBIX 33JJaHUH 10 TEPEHOCY BEIECTBA U
HHEPTUM B IKOCHCTEMAX C COCTABIICHUE
TpopuUecKuX Lene U mupaMu; OMOMacChl U
SHEPTHH

OK 01 Tema 4.3. OuenuBaemasi AUCKYCCHS
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OK 02
OK 07

buocdepa - rmodanpHas
9KOJIOTHYECKasi CUCTeMa

Tect

Pemienne npakTMKO-OpUEHTUPOBAHHBIX
pacUYETHBIX 3a/1a4 HA ONPEICICHUE
ILTOIIAAN HACAXICHUMN JJI1 CHIDKCHUS
KOHUEHTPALIUK YIJIEKUCIIOTO ra3a B
aTMocdepe CBOETO perruoHa MpOKUBAHUS
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OK 01

Tema 4.4.

Tect

OK 02 BiasiHue aHTpONIOreHHBIX Pemienne npakTMKO-OpUEHTUPOBAHHBIX
OK 04 (akropoB Ha buochepy pacYeTHBIX 3aJJaHHH 10 COXPAHEHHUIO
OK 07 MPUPOTHBIX PECYPCOB CBOETO PErHOHA
MPOKUBAHUS
OK 02 Tema 4.5. OuenuBaemasi AUCKYCCHS
OK 04 Bnusinue couunanbHo- BrinonHeHUs NpakTUYECKUX 3aJaHUI:
OK 07 IKOJIOTHYECKHUX (PaKTOPOB Ha “OnpeneneHrue CyTOYHOTO parmoHa
3710pOBBE YEIOBEKA nuTanus’,
“Co3nanue HHANBUAYATHHON MaMSTKH 110
OpraHu3aIuy paloHaILHON PU3NUECKON
AKTUBHOCTH
Brinmonnenue nabopatopHoit paboThl Ha
BBIOOD:
"YMcTBeHHas1 pabOTOCTIOCOOHOCTH",
"Brnusane abuotnueckux (HakTopoB Ha
4yenoBeKa (HU3KUE U BRICOKHE
TeMmeparypsl)”
*TIpodeccnonaLHO- 3anuTa Keica: MpeicTaBlIeHUuEe Pe3yIbTaTOB
OPHEHTHPOBAHHO CO/IePIKAHUe |PEIICHUs KeCOB (BBICTYIJICHHE C
Pa3nen 5. Buosorus B ;KM3HU | [Ipe3eHTAIINECH )
OK 01 *Tema 5.1 Brimonnenue keiica Ha aHaU3
OK 02 buoTexHoJI0TMY B )KU3HU nH(pOopMaIu 0 HAYYHBIX JOCTHKCHHSIX B
OK 04 KaXXI0T0 0071aCTH T€HETHYECKUX TEXHOJIOT UM,
IK 1.1 KJIETOYHOW UH)KEHEPHUH, TTUIIEBBIX
OMOTEXHOJIOTHH (TI0 TpyTIam),
MpEJICTaBICHHUE PE3YIbTATOB PEIICHUS
KEWCoB
OK 01 *Tema 5.2.1. Brinonnenue keiica Ha aHaU3
OK 02 buoTtexHnonoruu B MequIMHE U |MH(QOPMALIMK O Pa3BUTUH OMOTEXHOJIOTHIA B
OK 04 bapmanuu MeaunuHe U hapmanuu (1o rpyrmnam),
I[K 1.1 MIPE/ICTABIICHUE PE3YNIbTATOB PELICHUS
INS(YV):!
OK 01 *Tema 5.2.2. Brinonnenue keiica Ha aHanu3
OK 02 buorexHonoruu u )KMBOTHBIE uH(pOpPMAIIUU O Pa3BUTUU OUOTEXHOJIOTUH C
OK 04 WCIIOJIb30BAHUEM KUBOTHBIX, IPUMEHEHUE
IIK 1.1 IPOAYKTOB OMOTEXHOJIOTHH B )KM3HU
yenoBeka (1o TpyImmaMm), IpeaCcTaBlIeHne
PE3YNbTATOB PELIEHUs KEHCOB
OK 01 *Tema 5.2.3. Brinonnenue keiica Ha aHanu3
OK 02 buorexHonoruu u pacreHus UH(OPMALIUU O PA3BUTUN OMOTEXHOJIOTHUH C
OK 04 MCII0JIb30BAaHUEM PACTEHUH (110 rpymnmnam),
K 1.1
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MIPEACTABIICHUE PE3YJIBTATOB PEILICHUS
KENCOB

OK 01
OK 02
OK 04
K 1.1

*Tema 5.2.4.
[TpomebItieHHas OUOTEXHOJIOTUS

BeinosHeHue keiica Ha aHAIU3
uH(GOPMAIIUU O Pa3BUTUU TPOMBIIUICHHOM
OMOTEXHOJIOT Ui (10 rpynmnam),
MIPE/ICTABJICHUE PE3YJIHTATOB PEIICHUS
KEeHCOoB

OK 01
OK 02
OK 04
K 1.1

*Tema 5.2.5.
ConManbHO-ITHUYECKHE ACTIEKTHI
OMOTEXHOIOT U

Beinonnenue kerica Ha aHaIK3
UHPOpMALUU 00 STHYECKUX aCTIeKTax
pa3BUTHsI OMOTEXHOJIOTUH (10 TpyHIam),
IpEJICTaBICHUE PE3YIbTATOB PEIICHUS
KEHCOB

Pa3ges 6. Buo3kosornueckue
HCCJIeN0OBAHUS

[IpencraBnenue pe3yabTaToOB BBITOJTHEHUS
y4eOHO-HUCCIIeI0BAaTEIbCKUX IPOEKTOB
(BBICTYIIJIEHHE C MTpE3EHTAINEel)

OK 01
OK 02
OK 04
OK 07

Tema 6.1.
OCHOBHEBIE METOIBI
OMODKOJIOTHYECKUX
HUCCIIeI0OBaHUI

Brimonmaenue nabopaTopHbIX padboT Ha
BbIOOP B MUHUTPYIINAX:

1. BnusHue TemMneparypbl Ha pocTa u
(bU3MOTOrMUECKYIO aKTUBHOCTD
JPOAKEBBIX KIETOK

2. BiausiHue yrineBoJoB Ha pocTa U
(U3NOTOrMUECKYIO aKTUBHOCTD
JPOAKEBBIX KIETOK

3. CoueTtaHHOE BIHUSIHHE TEMIIEPATYPHI U
YIJIEBOJIOB Ha pOCTa U
(bU3MO0IOrMUECKYIO AaKTUBHOCTD
JPOAKEBBIX KIETOK

OK 01
OK 02
OK 04
OK 07

Tema 6.2
buoskonornueckuit
AKCIIEPUMEHT

Brinonaenue yueoHo-

HCCJIEIOBATENIbCKOTO MIPOEKTa Ha BHIOOP:

1. Ounenka kayecTBa aTMOC(HEPHOTO
BO3lyXa

2. OneHka KayecTBa MOYB METOJIOM
duToTecTupoBaHus

3. OueHka KayecTBa BOJI MOBEPXHOCTHBIX
BOJIOEMOB 110 OPTraHOJENTHYECKUM U
(U3UKO-XMMHUYECKUM CBOICTBaM

4. Bnusuaue ITAB Ha pocT 1 pazButue
CeMsIH BBICIIUX PAacTeHUN

5. BiusiHue coneBoro 3arpsi3HeHus Ha
POCT U pa3BUTHE CEMSIH BBICHIMX
pacTeHui

OK 01
OK 02

BrinonHenue sk3aMeHaIMOHHBIX 3aJaHUM
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OK 04
OK 07
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