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1. MecTo guCLUMNINHBI B CTPYKTYPE OCHOBHOI 06pa3oBaTesibHOW NPOrpamMMbl

ObweobpasoeatencHas pucuunnnHa «buonorus» (pnanee - 0f]) asnsetcs
YacTblo 06s3aTeNbHOM NPefMeTHON 06nacTn «EcTeCTBEHHOHAYYHbIE AUCLUNAUHbBI» U
n3yyaetrca B 06WeEoOpa3oBaTeNbHOM  LMKNE  Y4yebHOro mnjaHa  OCHOBHOIA
npodeccuoHanbHol  obpasoBaTeNibHOM  nporpammbl.  [AucuuMnavHa  umeet
MEXNpenMETHbIE CBA3N C MEXAMCLUNAUHAPHBIMUA KypCaMu U NpodeccMoHanbHbIMu
MOZYNAMK NPOGECCUOHANBHOTO LMKNa.

B pamkax nporpammbl 06ue06pa3oBaTeNbHON AUCLUNAKMHLI 06yYaloWMMUCS
0CBAMBAIOTCA CNEAYIolLME NPELMETHbIE PE3YNbTATbI:

Koabl
Pe3ynbTatbl 0CBOEHUA ANCLUNANHDI

pe3ynbTaToB

PI1. XapakTepn30BaTh CTPYKTYPHO-(QYHKLMOHANbHYIO OPraH13aLuio
KNeTKu Ha 0CHOBe HabnioaeHui

P11, XapaKkTepu3oBaTb CTPOEHME U PYHKLMM OCHOBHbIX GUONONMMEDOB,
KNETKU U ee CTPYKTYPHbIX 31EMEHTOB

PI.1.2. OnpepensaTb pe3ynbTaThl U3MEHEHUA rEeHETUYECKOTO KOAa B
npoueccax MaTpuyHoOro CMHTE3a

P 1.3. OpraHn3oBbiBaTb HabMO AEHNE OMONOTUYECKMX OOBEKTOB Ha
MONEKYNAPHOM U KNETOYHOM YpOBHE

Pl 2. [porHo3upoBatb BO3HUKHOBEHUE NPU3HAKOB B X0A€
WHAUBUAYANbHOIO Pa3BUTUA M Pa3MHOXEHUA OPraHM3MOB

Pl 2.1. XapaKTepu3oBaTb 3Tanbl UHAMBMUAYANLHOTO PAa3BUTUA U
Pa3MHOXEHUA OPraHnU3mMoB

Pl12.2. OnpepensaTb BO3MOXHOE BO3HUKHOBEHME HACNELCTBEHHbIX
NpU3HaKoB

Pl12.3. AHanu3npoeaTb 0COOEHHOCTU UHAMBUAYANBHOTO PA3BUTUA
OpraH13MOoB B Pa3MyHbIX YCIOBUAX
AprymeHTMpOBaTb HEOOXOAUMOCTb COXPAHEHUSI MHOTO0Opa3us

P 3. OpPraHM3MOB C LieNIbi0 OEPEXHOro OTHOWEHUA K OKpYXalowei
cpegne

PI13.1. OnmcuBaﬂ: BO3HWKHOBEHUE MHovroo6pa§vm OpraHn3MoB U1 Ux
B3aMMOLENCTBUE C OKpYXKalolen cpefoi

PI13.2. Bbi6upath Mephbl AiA NOAAEPKAHUSA YCTONYNBOTO PA3BUTUA
6uocdepsl




BbiiBNATL NPUYMHHO-CNEACTBEHHbIE CBA3U MEXAY

P 4. o6uonornyeckumu o6vLEKTAMM, NPOLECCAMU U ABJIEHUAMU NYTEM
UCCnefoBaHUn Ha XMBLIX 06BbEKTAX

Pl 4.1. OnucbiBaTh MeTOAbl OMOIKONOTUYECKMX NCCNEA0BAHM

Pl 4.2. [naHMpoBaTb GMONOTMYECKNIA IKCNEPUMEHT

Pl 4.3. MpoBOANTL OUONOTUYECKMIA IKCNEPUMEHT
NHTepnpeTupoBaTh pe3ynbTaThl NPOBEAEHHOTO

PO 4.4. OMO3KONOrNYECKOTO IKCNEPUMEHTA C UCMONTb30BAHMEM
KONMYECTBEHHbIX METOA0B

B npouecce u3yyeHua [ucUMNAMHbI obecneynBaeTcs (HOpPMUPOBAHUE U
pa3BuTHe Takux obwwmx komneteHumint ®roc Crno kak:

OK 01. Beibnpatb cnocobbl peweHns 3agay npoheccMoHanbHoi AeaTeNbHOCTH
NPUMEHWUTENBHO K Pa3IMYHbIM KOHTEKCTAM;

OK 02. MWcnonb3oBaTb COBPEMEHHble CpeAcTBAa NOUCKA, aHanu3a U
WHTepnpeTauMn uHdbopmauum, U MHOOPMALMOHHbLIE TEXHONOTUU LNA BbIMONHEHUA
3afia4 NpotheCcCMOHanbHOM AeATENbHOCTY;

OK 04. 3 thekTBHO B3aMMOLENCTBOBATL M PabOTaTh B KONNEKTUBE U KOMAHAE;

OK 07. CopeitcTBoBaTH COXpaHeHuio OKpyXatLen cpegnbl,
pecypcocoepexeHnto, NPUMEHATb 3HAHUA 00 M3MEHeHWM KiumaTta, MNPUHLUMLI
bepexsIMBOro Npon3BoaCTBa, 3hHEKTUBHO LENCTBOBATL B YPEe3BbIYAMHbIX CUTYaLUSAX.

Mnaumpyemble pe3ynbTaThl 0OCBOEHUA 00Ue00pa3oBaTENbHOW AUCLUMINHDI
B cootBetcTBuu ¢ ®r0C CMO v Ha ocHose ®IOC COO




Kon u HaumeHoBaHue
dhopmupyembix
KoMneTeHuu i

"HaHMpyeMbIe pe3yabrarbl 0OCBOEHUA AUCLUTUTUHDI

06wume’

LJmcumnnuHapHbie?

OK 01. Beibupatb
cnocobbl peleHus
3apau
npodeccuoHanbHom
AEATENbHOCTH
NPUMEHUTENBHO K
Pa3fNYHbIM
KOHTEKCTaM

B yacTu TpyAoBOro BOCNUTaHMA:

- TOTOBHOCTb K TpPyAy, OCO3HAaHWE LEHHOCTM MaCTepCTBa,
Tpynontobue;

- TOTOBHOCTb K aKTUBHOW JEATENbHOCTU TEXHONOTMYECKOn U
COLManbHOW HAMpPaBNEHHOCTU, CMOCOOGHOCTb WHULMUPOBATD,

MNaHAPOBATb W CAMOCTOATENIbHO  BBIMOMHATL  TAKYHO
[EATENbHOCTb;
- UMHTEpeC K pa3iuyHeiM cdepam npodecCcHoHanbHoi
[EATENbHOCTH,

OBnageHue yYHUBEPCANbHbIMM Y4YeBHbIMU NO3HABATENbHbBIMM
JencTBUAMU:

a) 6a3oBble noruyeckue fenCTBUsA:

- CaMOCTOATEeNbHO  (OpPMYIMPOBaTh U
npo6aeMy, paccMaTp1BaTh €e BCECTOPOHHE;
- YCTAHaB/MBATbL CYWECTBEHHbIA NPU3HAK UM OCHOBAHUA ANs
CpaBHeHUs, knaccubukauum n 0606weHus;

- onpenenatb UenU AeATenbHOCTW, 3aAaBaTb MapaMeTpbl M
KPUTEPUU UX AOCTUKEHUS;

- BbIIBAATb  3aKOHOMEPHOCTU U
paccMaTpUBAEMbIX ABEHUSAX;

dKTyann3npoBaTb

NpoTUBOpPEUYUS B

- ChOpMUPOBAHHOCTb 3HAHMIA O MeCTe M posin BUONOTUMN B CUCTEME
eCTeCTBEHHbIX  Hayk, B (OpPMUPOBAHUWM  COBPEMEHHOIA
€CTeCTBEHHOHAYYHO KapTUHbI MMPA, B NO3HAHUW 3aKOHOB NPUPOAbI
MW PEWEHUM  KM3HEHHO  BAXHbLIX  COLMANbHO-3TUYECKMX,
3KOHOMMYECKUX, IKONOTMYECKUX NPOBNEM YEIOBEYECTBA, A TAKKE B
pelweHun BONPOCOB PALMOHANBHOTO MPUPOAONOAb3OBAHUSA; B
(OpPMMPOBAHWUU LLEHHOCTHOTO OTHOLWEHMA K NPUPOAe, 06LWecTBy,
4eNoBeKy; 0 BKAfe POCCUMIUCKNX U 3apyOeHbIX YYeHbIX - 6U00T0B
B pa3Butue GMONOrMU; (PYHKUMOHANBHON TPAMOTHOCTM YeNoBeKa
ANS PELIEHUA XU3HEHHBIX NpobneM,

- yMeHue BNAfEeTb CUCTEMON OMONOTMYECKUX 3HAHWI, KOTOpas
BKNIOYAET:

OCHOBOMONArawwue 6UONOTMYECKNE TEPMUHBI U NOHATUA (KU3Hb,
KNeTKa, TKaHb, OpraH, OpraHu3Mm, Bu[, MONYAAUMA, 3KOCUCTEMA,
6uoueHo3, 6Guocdepa; MeTaboNM3M, TOMEOCTA3, KAETOYHbIN
UMMYyHUTET, OUMOCMHTE3 6enka, OuononuMepbl, OUCKPETHOCTb,
camoperynauus,  CaMOBOCMPOU3BEAEHME,  HACNEACTBEHHOCTb,
W3MEHUYMBOCTb, IHEPrO3aBUCUMOCTb, POCT U PA3BUTHE);
buonornyeckue Teopuu: KnetouHas Teopus T. LUBaHHa,
M LLneitpeHa, P. BupxoBa; KNOHaNbHO-CENEKTUBHOIO UMMYHUTETA
M. Ipaux, n.n. MeyHUKOBa, XPOMOCOMHaA Teopus

! yxasbiBatores nuanocTHbBIE H MeranpenmetHsie pesynsTatel 13 PI'OC COO (B mocnenHeit pepakiuu ot 12.08.2022) B orriarosnsHo# Gopme, popMHUpyeMble
0011e00pa30BaTEILHON AUCITUTUTUHON

JucturuinHapHble (MPeIMETHBIE) Pe3yIbTaThl YKa3bIBAIOTCS B COOTBETCTBUH C METOIMKOMN TIPEIO1aBaHUS




- BHOCUTb KODpEKTUBbI B
COOTBETCTBME  pEe3y/bTaToB
nocneacTBUN AeATeNbHOCTH;

- Pa3BMBATb KPEATMBHOE MbILLJIEHUE MPU PelleHUN HU3HEHHbIX
npobnem

6) 6a3oBble uccnepoBaTeNibCKue AeiCTBuA:

- BNAfIETb HaBbIKaMK yueOHO-UCCNe0BaATENbCKON U MPOEKTHOM
AeATeNbHOCTH, HaBbIKaMU pa3pelleHns npobnem;

- BbISABAATD NPUYUHHO-CNEACTBEHHbIE CBA3M "
aKTyanu3MpoBaTb 33aayy, BbIABUraTb TMMOTE3Y ee peleHus,
HAX0AUTb apryMeHTbI 15 I0Ka3aTeNbCTBA CBOUX YTBEPKAEHMWIA,
3aaBaTb NApPaMeTpbl U KPUTEPUM pPeLleHus;

- aHanuM3MpoBaTb MOJYYEHHbIE B XOAE pelleHus 3ajayuu

DeATeENbHOCTD,
uenam, OUEHUBATb

OLEHMBATb
PUCKM

pe3ysibTathl, KPUTUYECKM OUEHUBATE WX AOCTOBEPHOCTDH,
NPOrHO3MPOBATb U3MEHEHWNE B HOBbIX YC/IOBUAX;
- yMeTb NepeHOCUTb 3HAHWUA B MNO3HABATEJIbHYID WU

NPaKTUYECKYK 061aCTU KU3HEAEATENbHOCTH;

- yMeTb WHTErpupoBaTh 3HAHWUA W3 Pa3HbIX MPEAMETHbIX
obnacreit;

- BbIABUIaTb HOBbIE UAEU, NPEANAraTh OPUrMHANbHbIE NOAXOAbI
W pelleHus;

- CcnocobHOCTb WMX WCMOAL30BAHMA B MNO3HABATENbHOW U
COLMANbHOI NPaKTUKe

HacnepcTBeHHocTw T. MopraHa, 3akoH 3apofblweBoro cxoactea K.
bapa, 3sonoumoHHaa Teopusa Y. [lapBuHa, CUHTETMYECKAsA Teopua
3BOMIOUMKM, Teopus aHTponoreHesa Y. [lapsuHa; Teopus
6uoreoueHos3a B.H. Cykauéea; yyenus H.W. BaBunosa - o LieHTpax
MHOro06pasus M NPOUCXOMIAEHUA KyNAbTYPHbIX pacTeHuid, A.H.
CeBepuLoBa - 0 NyTAX M HanpasneHuax 3sontounm, B.W. Bepraackoro
- 0 6uoctepe;

3aKOHbl  (eAMHO06pa3Ms  NOTOMKOB  MEpBOr0  MOKOJIEHMA,
pacluensieHna NpM3HAKOB, HE3aBUCUMOr0 HaCNeJ0BAHNSA NPU3HAKOB
[. MeHpensa, cuenneHHoro HacnefoBaHWA NPU3HAKOB WU HAPYLIEHUSA
cuenneHns reHos T. MopraHa; romonorMyeckux papos B
HacnenCcTBeHHOW u3meHuuBoctu H.W. BaBwunoBa, reHeTM4eckoro
paBHoBecus [Ix. Xapau u B. Baitn6epra; 3apogpiwesoro cxoacrea K.
b3pa, 6uoreHeTuyeckoro 3akoHa 3. l'ekkens, ®. Mionnepa);
NPUHLMNBI (YUCTOTbI FAMET, KOMNIEMEHTAPHOCTH);

npasuna (MuHumyma 0. Jinbuxa, aIKonoruyeckoi nupamuabl yucen,
BMOMacChl U 3Heprum);

runote3sbl (KoauepeaTtHoit A.W. OnapuHa, nepeuyHoro 6ynboHa k.
Xonpeiina, mukpocep C. Dokca, pubo3uma T. Yek);

- C(hOpPMUPOBAHHOCTb  YMEHMA  PACKPbIBATb  COAEPKaHWe
OCHOBOMOMATAKWMUX OUONOTUYECKUX TEOPUIA U TUNOTE3: KNETOUHOI,
XPOMOCOMHOW, MYTaUMOHHOW, 3BOMIOLMUOHHOW, NPOUCXOXKAEHUA
KU3HM W YenoBeKa; BnafileHue CUCTEMOW 3HAHWIA 06 OCHOBHbBIX
METOAAX HayyHOro MO3HAaHUS, WUCNONb3yeMblX B OMOAOTUYECKUX
NCCNefOBAHUAX KMBbIX OOBEKTOB M 3KocuCTeM  (OMMCAHWMe,
W3MepeHue, NpoBeAeHUe HabnoaeHUi); cnocobamm BbIABNEHUS U
OLeHKM aHTPONOreHHbIX U3MEHEHUI B NpUPOAE;




- COPMUPOBAHHOCTb YMEHMA PACKPbIBATb OCHOBOMONArawLue
6uonornyeckue 3akoHel M 3akoHomepHoctn (. Menpens, T.
MopraHa, H.W. Basunosa, 3. Tekkens, ®. Mionnepa, K. b3pa),
rpaHMLbl UX NPUMEHUMOCTU K KUBbIM CUCTEMAM; yMeHue
BbIAENATH CYLWECTBEHHbIE NPU3HAKK:

CTPOEHMWS BUPYCOB, KNETOK MPOKAPUOT U 3yKAPUOT; OQHOKIETOYHbIX
W MHOTOK/IETOYHbIX OPraHM3MOB, BUA0B, GUOreoLeH030B, 3KOCUCTEM
n 6uocdepsl;

CTPOEHUS OpraHoOB W CUCTEM OPraHOB PACTEHMIA, XWUBOTHbIX,
4EI0OBEKA; NPOLECCOB XWU3HeAeATeNbHOCTW, NpOTEKAWMNX B
OpraHu3max pacTeHui, XMBOTHBIX U YeNOBEKa;

buonoruyeckux npoueccoB: o6meHa BewectB (meTabonusm),
WH(OPMALMK U NpeBpaLLEHUA IHEPTUM, OPOXKEHUS, ABTOTPODHOTO U
reTepoTpohHOro TUNOB NWUTAHWUA, (POTOCMHTE3A U XEMOCUHTE33,
MUTO33, Meino3a, rameToreHesa, 3IM6pUOreHesa,
NOCTIMOPUOHANBHOIO Pa3BUTUSA, PA3MHOXEHUSA, UHAUBUAYANBHOTO
pa3BUTUA OpraHuM3mMa (OHTOreHe3a), B3aUMOJEWCTBUSA T[EHOB,
retepo3suca; LEeNCTBUit UCKYCCTBEHHOTO oT60pa,
CTabunn3npyoLLero, ABUXKYLLEro U Pa3pbiBAIOLLEr0 eCTECTBEHHOTO
0THOpa; annoNaTPUYECKOro M CUMNATPUYECKOT0 BUA00OPA30BaHNS;
BAUAHUA [ABWXYLMX CUA 3BONIOLMUM HA TeHOMOHA MONynALUu;
npUCNocobaeHHOCTU OPraHU3MoB K cpeae 06UTaHMA, YepeaoBaHNS
HaNpaBiIEHUA 3BONIOLMK; KPYrOBOPOTA BELLECTB U NOTOKA 3HEPrUu B
IKOCUCTEMAX;

- NpuobpeTeHne ONbITa NPUMEHEHUS OCHOBHBIX METOAO0B HAYUYHOTO
NO3HAHWUA, UCMONb3yEMbIX B OMONOTMU: HAGNIOAEHUA W ONKUCAHUA
XMWBbIX CUCTEM, NPOLECCOB U ABAEHWI; OPraHW3aLnMmn U NPOBEAEHNUSA
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6U0NIOrNYECKOTO IKCMEPUMEHTA, BbIBUXEHUS TUNOTE3, BbIABNEHUS
3aBUCUMOCTU MEXAOY WCCNeAyeMbIMU BeANYUHAMU, OObACHEHUS
MONIYYEHHbIX Pe3ynbTaToB U (HOPMYNUPOBAHUA  BLIBOAOB C
MCNONb30BAHUEM HAYYHBIX MOHATUI, TEOPUI U 3aKOHOB;

- c(hOpMMPOBAHHOCTb YMEHUSA BbIAENATb CYLECTBEHHbIE MPU3HAKU
BUPYCOB, KIETOK MNPOKAPUOT M 3YKAPUOT;, OLHOKIETOYHBIX W
MHOTOK/IETOYHbIX OPraHU3MOB, BUAOB, 6UOr€0LLEHO30B U IKOCUCTEM;
0C06EHHOCTU NpoLeccoB 0O6MEHa BeLECTB U NPEBPALLEHUSA SHEPTUM
B KNeTKe, POTOCMHTE3a, NIACTUUYECKOTO U IHEPreTUYecKoro obmeHa,
XeMOCUHTE3a, MWT03a, Mei03a, ONNOLOTBOPEHWS, PA3BUTUA U
Pa3MHOMEHUA,  WHAMBUAYANbHOTO pa3BuUTUs OpraHu3ma
(oHTOreHe3a), 60pbbbl 33 CylleCTBOBAHME, €CTECTBEHHOTO 0TOOPA,
BUL006PA30BaHMs, NpPUCNOCOBAEHHOCTM OPraHU3MOB K Cpefge
0OMTaHWA, BAUSHUA KOMMOHEHTOB 3KOCUCTEM, AHTPOMOTrEHHbIX
W3MEHEHWI1 B 3KOCMCTEMAX CBOEH MECTHOCTU, KPYrOBOPOTA BELLECTB
W npeBpalueHue 3Heprum B Guocdepe;

- C(OOPMUPOBAHHOCTb YMEHUA MPUMEHSATb NOJYYEHHbIE 3HAHUSA AN
06bACHEHUS 6UONOrMYECKUX NPOLECCOB U ABNIEHNIA, ANS NPUHATUSA
NPaKTUYECKUX pELIEHWA B MOBCEAHEBHON JKM3HU C  LENbio
obecneyeHus 6€30MacHOCTM CBOETO 3[40POBbS U 3L0POBbA
OKpYKaIoLWKUX Ntoaei, cobnoaeHns 3M0poBoro 06pasa Xu3HW, HOpM
rpamMoTHOr0 NOBEAEHUA B OKpYXaloWen npupofHON cpepe;
NOHMMaHWe  HeoOXOAMMOCTM  UCMOAb30BAHUA  LOCTUKEHUI
COBPEMEHHOW 6UONorMKM U BUOTEXHONOMWI NS PaLKUOHANBHOTO
NpUpOAONONb30BAHUA; YMEHUE WCMOMb30BaTb COOTBETCTBYIOLME
aprymeHTbl, GMONOTUYECKYID TEPMUHONOTUIO W CUMBOJIMKY ANs
[I0KA3aTeNbCTBA POACTBA OPraHM3MOB PA3HbIX CUCTEMATUYECKUX
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rpynn; B3aUMOCBA3M OPraHW3MOB M Cpefbl 0OWUTAHWA; €AMHCTBA
YeNoBEUYECKUX pac; HeoOXOAMMOCTM 3740pOBOr0 06pasza MM3HH,
COXpaHeHus pa3HooOpasus BUAOB UM 3KOCUCTEM, KaK YCIOBMA
COCYLECTBOBAHMSA NPUPO/bI U YEN0BEYECTB];

- c(hOpMUPOBAHHOCTL YyMEHUs pewaTtb 6GUONOTUYECKUE 3aaauu,
COCTaBAATb TEHOTUMUYECKME CXEMbl CKPELMBAHMA AN Pa3HbIX
TUNOB HACNeA0BAHUSA NPU3HAKOB Yy OPraHM3MOB, COCTABATbL CXEMbl
nepeHoca BELEeCTB M 3HEPruM B 3KocucTeMmax (Uenu nuTaHus,
NULLEBbIE CETM), BLIABAATL NPUYMHHO-CNENCTBEHHbIE CBA3U MEXAY
nccnepyembiMu - Guonornyeckumm  o6beKTaMu, nmpoueccamu U
ABNEHUAMMU; AeNaThb BbIBOAbI U NPOTHO3bl HA OCHOBAHUM MONYYEHHbIX
pe3y/bTaToBs;

- ChOPMMPOBAHHOCTb YMEHUI KPUTUUECKM OLIEHUBATb UH(OPMALLUIO
OMONOrMYECKOro COAEPXaHWs, BKNIOYAIOWYIO NCEeBAOHAYYHbIE
3HaHMA W3 Pa3/IMYHbIX  WUCTOYHMKOB  (CpeacTBa  MAacCOBOW
nHdopmaumu, Hay4YHO-NONyNsPHbIE MaTepuansl);
WHTEPNPETMPOBATD 3TUYecKue acneKTbl COBPEMEHHBIX
UCCNepoBaHUA B Guonorun,  MeguuuHe,  OUOTEXHONOTUK;
paccMaTpuBaTh rno6anbHble 3KONOrMyeckue npo6nemsl
COBpPEMEHHOCTH, (POPMUPOBATb MO OTHOLWEHUIO K HUM COBCTBEHHYIO
NO3ULMIO, YMEHUE OLEHWBATb 3TUYECKME aCMeKTbl COBPEMEHHbIX
UCCNefoBaHUA B 00M1ACTM  OUOTEXHONOTMM U TEHETUUYECKMUX
TeXHONOTUIA  (KNOHWUPOBAHWE, WCKYCCTBEHHOE OMNOLOTBOPEHUE,
HanpaBNEHHOE W3MEHEeHWe TeHOMa U CO3AaHue TPaHCreHHbIX
OpraHu3mMoB);

- ChOpPMMPOBAHHOCTb YMEHMI1 CO3AaBaATb COOCTBEHHbIE MUCbMEHHbIE
W YCTHblE COOOWEHNA HA OCHOBE BMONOrMYeCcKon MH(opMaLMK U3
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HECKONbKUX WUCTOYHUKOB, TPAMOTHO MCNONb30BATb MOHATUMAHbLINA
annapar 6uonoruu;

- YMEHUe BbIABUraTb FMNOTE3bl, NPOBEPATb UX IKCNEPUMEHTANIbHbIMK
cpeacteamu, (GopmyauMpys Uenb WUCCAEef0BaHWUA, AHANU3MPOBATH
noJiy4eHHble pe3ynbTaThl U Aenatb BbIBOAbI;

- NMPUHMMATb y4acTMe B Hay4yHO-UCCNEefoBaTeNbCKOW paboTe no
610N0rMM, IKONOTUU U MeMLMHE, NPOBOAMMON Ha 6a3e WKOMbHbIX
Hay4HblX 06WecTB M Ny6AMYHO NpeACTaBAATb  MOJYYEHHbIE
pEe3ynbTaThl HA YYEHMYECKMX KOH(EPEHUMAX PA3HOTO YPOBHS,

OK 02. Ucnonb3oBathb
COBPEMEHHbIE
CpefcTBa NOMUCKA,
aHanu3a u
MHTEpNpeTaLmu
WH(OPMaLUK U
MH(OPMALMOHHbIE
TEXHONOrUM ans
BbINONHEHMA 3343y
npoheCcCMoHanbHoM
LEATENbHOCTU

B 065nacT1 LeHHOCTU HayYHOTO NO3HAHUA:

- ChOPMUPOBAHHOCTL MUPOBO33PEHMUSA, COOTBETCTBYIOLLETO
COBPEMEHHOMY YPOBHIO PA3BUTUS HAyKM W O0OLECTBEHHOI
NPAKTUKK, OCHOBAHHOIO Ha aunanore KYNbTYD,
CNoCoOCTBYIOLLETD 0CO3HaHUID CBO€ro MecTa B
NOSNIMKYNbTYPHOM MUDE;

- COBEpLUEHCTBOBAHME A3bIKOBON U YNTATE/IBCKOMN KY/IbTYPbI KaK
CPeACTBa B3aMMOLENCTBUA MEX Y NIIABMU U NO3HAHWUSA MUPA;
- 0CO3HaHME LEHHOCTU HAYYHOW [EATENbHOCTWU, FOTOBHOCTb
OCYILECTBAATL NPOEKTHYIO U UCCNEA0BATENLCKYIO AEATENLHOCTD
WHOWBUAYANLHO U B rpynne;

OBnapeHue yHMBEPCaNbHLIMU Y4EOHBLIMU NO3HABATENIbHBIMU
NeACTBUAMU:

B) pabota c uHpopMauueii:

- BNAJETb HABbIKAMMW NONYYEHUA UHPOPMALUU U3 UCTOYHUKOB
Pa3HbIX TUNOB, CAMOCTOATEILHO OCYLWECTBAATL MOUCK, aHANU3,
CUCTEMATM3ALMIO M MHTEPNPEeTaLUI0 MHPOPMALMM PA3AUYHBIX
BUAO0B M (HOPM NpefCTaBAEHUS;

- chopMMPOBAHHOCTb YMEHWUI KPUTMUYECKM OLIEHUBATb UH(OPMALLUIO
OMONOrMYECKOro COAEPXaHWs, BKNIOYAIOWYIO NCEeBAOHAYYHbIE
3HaHMA W3 Pa3/IMYHbIX  WUCTOYHMKOB  (CpeacTBa  MAacCOBOW
nHdopmaumu, Hay4YHO-NONyNsPHbIE MaTepuansl);
WHTEPNPETUPOBATD 3TUYECKUe acneKTbl COBPEMEHHBbIX
nccnenoBaHUi B 6U0N0TMM, MeaULMHE, OUOTEXHOIOTUK;

- WHTEpNpeTMpoBaTb  3TUYECKWE  aCNeKTbl  COBPEMEHHbIX
UCCNepoBaHUA B OGuonoruu,  MeguuuHe,  OUOTEXHONOTUK;
paccMaTpuBaTh rno6anbHble 3KONOrMyeckue npo6nemsl
COBpPEMEHHOCTH, (OPMUPOBAThL MO OTHOWEHMIO K HUM COBCTBEHHYIO
NO3ULMIO, YMEHUE OLEHWBATb 3TUYECKME aCMeKTbl COBPEMEHHbIX
UCCNefoBaHUA B 00M1ACTM  OUOTEXHONOTMM U TEHETUUYECKMUX
TEXHONOTUA  (KNOHWPOBAHWE, WCKYCCTBEHHOE OMNOAOTBOPEHUE,
HanpaBNEHHOE W3MEHEeHWe TeHOMa U CO3AaHue TPaHCreHHbIX
OpraHu3mMoB);

- C(hOPMMPOBAHHOCTb YMEHUI1 CO3AaBaTb COBCTBEHHbIE MUCbMEHHbIE
W YCTHblE COOOWEHNA HA OCHOBE BMONOrMYeCcKon MH(opMaLMK U3

11




- €03[0aBaTb TEKCTbl B PA3UYHbIX (OPMATAX C Y4YeToM
Ha3HaueHWs MHbOpPMaUMKU W LeneBoi ayauTopuu, BblbUpas
ONTUMANbHYI0 POpPMY NPEACTABAEHUA U BU3yaNU3aLnum;

- OLeHUBATb JOCTOBEPHOCTb, NETUTUMHOCTL UH(OPMALUK, ee
COOTBETCTBME NPABOBLIM U MOPANbHO-3TUYECKUM HOPMAM;

- “Cnonb30BaTh cpeacTea MH(OPMALMOHHBIX "
KOMMYHUKALMOHHBIX TEXHONOTUA B PELIEHUUM KOTHUTUBHBbIX,
KOMMYHWKATUBHbIX U OPraHU3aLMOHHBIX 3334 C coboaeHnem
TpeboBaHMWIi 3PrOHOMUKM, TEXHUKKM 6E30MacHOCTU, TUTUEHbI,
pecypcocbepexeHns, NpaBoOBbIX U 3TUYECKUX HOPM, HOPM
MH(OPMALMOHHON 6e30MaCHOCTH;

- BNAAETb HABbIKAMMU PACMO3HABAHMUA U 3ALUTLI MH(OPMALMM,
MH(OPMALUUOHHON 6€30MaCHOCTU MYHOCTH

HECKO/IbKUX WCTOYHUKOB, TPAMOTHO MCNOAb30BATb MOHATUAHBIN
annapar 6uonoruu

OK 04. 3ddekTnsHo
B3aMMOAENCTBOBATL M
paboTatb B
KONNEKTUBE U KOMAHAE

- TOTOBHOCTb K CaMOPAa3BUTWIO, CAMOCTOATENbHOCTU U
Camoonpesenexunio;

-0BlafieHne HaBbIKaMU yuebHO-MCCNeaoBaTenbCKoil,
NPOEKTHOMN U COLUANLHON AeATENbHOCTU;

OsnapeHue YHUBEPCaNbHbIMU KOMMYHUKATUBHbIMU
NEUCTBUAMU:

6) coBMeCTHas feATeNbHOCTb:

- NMOHMMATb M MCNOMb30BATb MPEUMYLLECTBA KOMAHAHOW W
WHAWBUAYANbHOW PaboThbl;

- NPUHWUMATb L& COBMECTHOM AeATENbHOCTH, OPraHM30BbIBaTb
W KOOPAUHMPOBATbL AECTBMA NO €€ JOCTUKEHUIO: COCTABAATD
NAaH JEUCTBUKW, pACNpepenaTb poau € y4yeToM MHEHUI
YYACTHUKOB 06CYXAATh PE3yNbTaThl COBMECTHON PabOThI;

- C(hOPMMPOBAHHOCTb YMEHMI1 CO3AaBaTb COBCTBEHHbIE MUCbMEHHbIE
W YCTHblE CO0BLEHNA HA OCHOBE BMONOrMYeckon MHGopMaLmm u3
HECKOJIbKUX WCTOYHUKOB, TPaMOTHO WMCNOAb30BaATb MOHATUMAHbIN
annapat 6uonorum;

- YMEHUE BbIABUrATb TUNOTE3bI, NPOBEPATL UX IKCNEPUMEHTANIbHLIMU
cpeacTBamu, (GopMyaupys UENb UCCNEA0BAaHUA, aHANUM3UPOBAThb
NONYYEHHbIE PE3yNbTaThl U AeNaTh BLIBOALI;

- NPUHKMMATb yYyacTUe B HAyuyHO-UCCNefoBaTenbCKOW pabote no
6uonoruu, 3KONOrMKU U MefuLUUHE, NPOBOMMON Ha 6a3e WKONbHbIX
HayYyHbIX 06wWecTB W nyb6AMYHO NpeacTaBAATb  NOMyYeHHblE
pe3ynbTaThl HA YYEHUYECKUX KOH(DEPEHLMAX PA3HOTO YPOBHSA
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- KOOPAWMHMPOBATb U BEIMOHATL PabOTy B yCNOBUSAX PEANIbHOTO,
BUPTYaNbHOrO U KOMOMHMPOBAHHOTO B3aUMOAEHCTBUS;

- OCYLLEeCTBAATL MO3UTMBHOE CTPATerMyecKoe MOBEAEHUE B
Pa3/IMYHbIX CUTYALMAX, NPOABAATL TBOPYECTBO M BOOOPAXEHME,
ObITb MHULMATUBHBIM

OBnapgeHue yHUBEPCANbHBIMU PETYAATUBHBIMU JENCTBUSAMM:

r) npuHsaTue cebs n apyrux nioaeii:

- NPUHMMATb MOTUBbI M APTYMEHTbI LPYTUX Jtofieli Npu aHanu3se
pe3y/bTaToB AeATENbHOCTY;

- NPWU3HaBaTb CBOE NMPABO M NPABO APYruX Nofei HA OWKUOKK;

- pa3BuBaTb CNOCOOHOCTb NOHMMATL MUP C NO3WULWUU APYroro
YenoBeka

0K 07. CopenctBoBaTh
COXPAHEHUIO
OKpyXartolLuei cpeasl,
pecypcocHepexeHuio,
NPUMEHATb 3HAHUA 06
W3MEHEHUU KNUMaTa,
NPUHLUMI
bepexnuBoro
NpOW3BOACTBA,

3 heKTUBHO
LeNCcTBOBATH B
4pe3BbIYaANHbIX
CUTyaLmaX

B o6nacTu 3K0N0rMYECKOro BOCNUTAHUA:

- C(HOPMUPOBAHHOCTb 3KONOTUYECKON KynbTypbl, NOHUMAaHWE
BAUAHUA COLMANBHO-3KOHOMUYECKUX NMPOLLECCOB HA COCTOAAHME
NPUPOAHOA M COLMANbHOM Cpefbl, 0CO3HAaHWE rN0HanbHOro
XapaKTepa 3Konoruyeckux npobnem;

- NNAHUPOBAHME U OCYLLECTBAEHUE OEWCTBUMA B OKpYXKaloLWen
cpefe Ha OCHOBE 3HAHWA Leneil yCTOMYMBOrO pa3BUTUA
4eNoBEYeCTBa;
aKTUBHOE  HenpuaAThe
OKpyKatoLen cpepe;

- YMeHWe NporHo3mMpoBaTh HEHGAAroNpUATHbIE 3KONOrMYECKUE
noCNeACTBMA NPEANPUHMMAEMbIX AENCTBUM, NpefoTBpalLaTh
ux;

- pacwupeHue
HaNpaBieHHOCTK;

OEUCTBUIA,  NPUHOCAWMX  Bpefd

onblTa DeATeNbHOCTHU 3KOSIOTUYECKOM

- BNafileHNe CUCTEMOI 3HaHWA 06 OCHOBHBIX METOAAX Hay4yHOro
NO3HAHWSA, UCNONb3YEMbIX B OUONOTMYECKUX UCCNEA0BAHUAX KUBbBIX
00bEKTOB W 3KoCUCTeM (ONUCaHWe, W3MEpeHue, NpoBefeHue
HabnofeHnin); cnocob6amm BbISBIEHWUA W OLEHKU AHTPONOreHHbIX
W3MEHEHWIi B NpUpOJE;

- YMEHWE BbIABAATL OTAIMUUTESIbHbIE NPU3HAKM XKUBbIX CUCTEM, B TOM
yacne  rpuboOB,  pACTEHMWIA,  KMBOTHBIX W YeOBEKa;
npucnocobNeHHoCTb BUAOB K Cpefie 00MTaHUs, abUOTUYECKUX U
BMOTUYECKUX KOMNOHEHTOB 3KOCUCTEM, B3aUMOCBSA3ei OPraHU3MOB
B C006LLECTBAX, AHTPONOTEHHbIX U3MEHEHUI B 3KOCUCTEMAX CBOEW
MECTHOCTH;

- yMeHWe BbIENATb CYWeECTBEHHble MNPU3HAKM OGUONOTUYECKUX
npoueccoB: ob6meHa BelwecTB (mMeTabonu3m), MHboOpMaLUM K
npeBpalleHns  3HepruM,  OpPOXeHUs,  aBTOTPOHOTO W
reTepoTpohHOro TUNOB NWUTAHWUA, (POTOCMHTE3A U XEMOCUHTE33,
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- OBlafleHWe  HaBblkaMM  yuyeOHO-UCCNefOBATENbCKO,
NPOEKTHOWN M COLMANbHON AeATeNbHOCTH

MUTO33, Meino3a, rameToreHesa, 3IM6pUOreHesa,
NOCTIMOPUOHANBHOTO Pa3BUTUSA, PA3MHOMXKEHUS, UHAUBUAYANbHOTO
pa3BuTUA oOpraHuM3Ma (OHTOreHe3a), B3aWMOAEWCTBUA TEHOB,
reteposuca; LEeNCTBUN UCKYCCTBEHHOTO oT60pa,
CTabUNN3UPYIOLLEro, BUXKYLLErO W PA3pbiBAKLEr0 eCTeCTBEHHOTO
oT60pa; aNoNaTPUYECKOro M CMMNATPUYECKOTo BUA00OPA30BaHMSA;
BAMAHUA [OBWXKYWMX CUA 3BOJIOLUMM HA TEHO(MOHA MOnynasauum;
NpMcnoco6ieHHOCT OPraHU3MOB K Cpefe 0OUTaHUs, YepesoBaHus
HaNpaBAEHMI 3BONIOLMU; KPYrOBOPOTA BELLECTB U MOTOKA IHEPrUM B
IKoCUcTeMax
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2. NoypoyHoe TeMaTUYeCKOe NNaHUPOBaAHUE
2.1. NoypoyHblit TEMAaTUYECKMIA NAAH 3aHATUM

B noypo4yHOM TEMATMYECKOM NIAHUPOBAHUK NPELCTaBNEHbl BUALI OPraHU3aLMOHHbIX hopM, TUNbI OLEHOYHBIX MEPONPUATUI, A
TaKXe WHbOpMaLuMoHHOe obecneyeHne AucuunanHbl «buonorus» no pasgenam u Temam nporpammbl (Tabnuua 1).MoypoyHblii
TeMaTUYeCKUn nnaH gucumnaudsl «bunonoruna»

YyebHblit rofg
AucumnnunHa bruonorus
CneumnanbHocTb / npodeccus

[penopaeatens
HaumeHoBaHue pa3penos | Konuue Tun 3aHaTUA Mexaucumnnu NlononHutenbHas Tunbl OLEHOYHBIX MEPONPUATUIA
UTeM CTBO HapHble CBA3M nuteparypa
Yyacos
1 2 3 4 5 6
OcHoBHOe copepKaHue
Paspen 1. Knetka - Tennop [I. buonorua: B 3 1.
CTPYKTYpPHO- 36 T.3/ L. Teinop, H. TpuH, V.
(dyHKUMOHaNbHAsA CrayT; nog pea. P. Conepa;
e/IMHULIA XXMBOTO nep. 3-ro aHrn. usg. — 14-e
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Tema 1.1. buonorus Kak TeopeTtunyeckoe
HayKa obyueHue
Tema 1.2. 06was TeopeTtuyeckoe
XapPaAKTePUCTUKA XKU3HM obyueHue
TeopeTtuyeckoe
00yyeHue
Tema 1.3. B lpakTuyeckoe
ema 1.3. buonoruyecku
onorutieck 3aHATHe
BAYKHbIE XUMUYECKME
JlabopaTopHoe
COeANHEHNS
3aHATHe
JlabopaTopHoe
3aHATHe
TeopeTtuyeckoe
00yyeHue
Tema 1.4. CTpyKTYpHO-
PyKTYP TeopeTtuyeckoe
(byHKLUMOHANbHAA
00yyeHue
OpraHu3aumus KneTok
JlabopatopHoe
3aHATHe

n3n. — M. : Jlabopatopus
3HaHui, 2022. — 451 ¢

1. 3anonHeHne TabANLbI C ONUCAHMEM
METO0B MUKPOCKOMUPOBAHUSA C UX
LOCTOMHCTBAMU U HELOCTATKAMMU

2. 3anonHeHue Tabauupbl «Bknag yuyeHbIx
B pa3BuUTHE BMONOTHMNY

3anonHeHWe CpaBHUTENbHO TabaMLbI
CX0ACTBA W PAa3/IMUUI KMUBOTO U He
XMBOTO

OpoHTaNbHbI ONPOC

YcTHble coobLeHmns ¢ npe3eHTauuei

JlabopatopHas pabota «OnpepeneHue
BUTamMMHA C B NPOAYKTAX NUTAHMSAY

JlabopatopHas paboTa
«vppodunbHo-rnapodobHble cBOMCTBA
AUNUAOB»

1. OueHuBaemas aucKyccusa no
BOMPOCAM NeKuuu

2. PazpaboTka MeHTaNbHOW KapThl NO
KNacCMMUKALMM KNETOK U UX CTPOEHUIO
Ha MPO- M 3yKapMOTUYECKMX U NO
LApPCTBAM B MUHU rpynnax

JlabopatopHas paboTa «CTpoeHue
KNeTku (pacTeHus, XUBOTHbIE, FPUOLI) U
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KNeTOouYHble BKNOYEHUA (Kpaxman,
KapOTUHOMAbI, X10PONAACTHI,
XPOMONAACTBI)»
JlabopatopHas pa6ota «[lpoHuLaemocTb
JlabopatopHoe PATOPHAA P PoRML
MeMbpaHbl (N1a3mMoan3, Aenna3mMonmns)»
3aHATHe
Tema 1.5. CTpyKTYpHO- 5 TeopeTtunyeckoe 1. ®poHTanbHbINA ONpoc
(byHKUMOHANbHbBIE obyyeHue 2. Paspabotka rnoccapus
aKTopbl
P P lpakTuyeckoe PelweHune 3apay Ha onpeneneHue
HAaCNeACTBEHHOCTH 2
3aHATHe nocneoBaTeNbHOCTU HYKNEOTUA0B
1. ®poHTanbHbLIA 0NpoC
TeopeTtuyeckoe
2 2. Tect «[lpoueccel MaTpuyHoro
00yyeHue
CUHTE3a»
Pewenue 3apay Ha onpefenexune
Tema 1.6. lpoueccsl NnoCNeAoBaTeIbHOCTU AMUHOKUCIIOT B
MaTPUYHOTO CUHTE3a MoneKyse 6enka.
[paKkTuueckoe
2 PeweHue 3aaay Ha onpegenexue
3aHATHe
nocneaoBaTeNbHOCTU AMUHOKMCIOT B
MofieKyne 6enka B ciydae U3MeHEHNUS
nocnefoBaTeNbHoCTU Hykneotngos JAHK
TeopeTtuyeckoe .
2 OpoHTaNbHbIA ONPOC
Tema 1.7. HeknetouHble obyyeHue
(hopMbl KM3HM [paKkTuueckoe .
2 YCTHble CO06WEHNS C Npe3eHTaLmeil
3aHATHe
TeopeTtunyeckoe .
Tema 1.8. 2 P 1. ®poHTanbHbIA onpoc
obyueHue
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O6MmeH BelecTs 1

2. 3anosHeHWe CpaBHUTENbHOM TabauLbl

TeopeTtunyeckoe
npeBpalleHne SHeprum B 2 o6vaeHe XapaKTepUCTUK TUNOB 0OMeHa BellecTs
Knetke y
Tema 1.9. u3HeHHbl 1. 06cyxpaeHWe No BONPOCAM IEKLUH
TeopeTtunyeckoe
LMKN KneTkn. Mutos. 2 obvieHMe 2. Pa3zpaboTka neHTbl BpeMeHu
Menos y XU3HEHHOTO LMKNA
Py6exHbIi KOHTPOJb NO 5 KoHTponbHoe KoHTponbHas paboTa «MonekynspHblii
pasgeny 3aHATUe YPOBEHb OPraHM3aL1n JX1MBOro»
Paspen 2. CrpoeHue u 44

(GyHKUMM OpraHu3ma

lpogeccnoHanbHO-0pUeHTMPOBAHHOE COAEPKAHNE

2 Teopetuyeckoe
06yyeHue
Tema 2.1. (tpoeHune
opraHu3ma 2 Teopetnyeckoe
06yyeHue
OcHoBHOe copepKaHue
Tema 2.1. CtpoeHue 9 pakTuyeckoe
OpraHu3ma 3aHATUe

lpogeccnoHanbHO-0pUeHTUPOBAHHOE COAEPKAHNE

Tema 2.2. @opmbl
Pa3MHOXeHUsA 0praHn3moB

Teopetuyeckoe
0by4eHne

OcHoBHoe copepxaHue

Tennop [I. buonorua: B 3 1.
T.3/ L. Teinop, H. TpuH, V.
Crayt; nop pegn. P. Conepa ;
nep. 3-ro aHrn. usg. — 14-e
n3n. — M. : Jlabopatopus
3HaHuN, 2022. — 451 ¢

1. OyeHnBaemas auCKyccus

2. Pa3paboTka MeHTanbHOM KapThl
TKaHed, 0praHoB M CUCTEM 0PraHoB
OpraHu3mMoB (PacTeHus, MUBOTHBIE,
4es10BeK) C KpaTKOI XapaKTepucTuKoi
Ux QYHKUNiA

YcTHble coobLeHus ¢ npeseHTalme

1. ®poHTanbHbIf 0NPOC

2. 3anonHeHue Tabauybi ¢ KpaTKosi
XapaKTepucTukoi u npumepamu popm
Pa3MHOXeHUsA 0praHn3moB
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TeopeTtuyeckoe 1. Tect/Onpoc

2
obyueHue 2. Pa3paboTKa NeHTbl BpeMEHM C
Tema 2.3. OHTOreHes y P y P
XapaKTepPUCTUKOI 3TaNOB OHTOTreHe3a
MBOTHbIX U YENOBEKA TeopeTuyeckoe - -
2 OTAENbHOMN rPYNMoOW XUBOTHbBIX U
obyyeHue
4eNIOBEKA N0 MUKPOTpynnam
CocTaBneHue KU3HEHHBIX UMKNOB
Tema 2.4. OHTOreHes 5 TeopeTnyeckoe pacTeHuii no otaenam (MOxXoBUAHbIE,
pacTeHuii obyueHue XBOLLEBUAHbIE, NANOPOTHUKOBUIHbIE,
roN0CEMEHHbIE, MOKPBITOCEMEHHbIE)
Tema 2.5. OcHOBHble 5 TeopeTtunyeckoe 1. Pa3paboTka rnoccapus
NOHATUA TEHETUKM obyueHue 2. Tecr
Tema 2.6. .
TeopeTuyeckoe 1. ®poHTanbHbI 0Npoc
3aKOHOMEPHOCTH 2
obyueHue 2. TecT no BONpOCaM NeKLmMu
HacnefoBaHUsA

MpogeccnoHansHo-0pueHTUPOBAHHOE COAEPKAHMNE

Pewenue 3agay Ha onpepeneHne
BEpPOATHOCTU BO3HUKHOBEHNA

Tema 2.6.

lpakTnyeckoe HaCneACTBEHHbIX TPU3HAKOB PY MOHO -,
3aKOHOMEPHOCTH 2

3aHATHE V-, NONUTUOPUAHOM U aHAU3UPYIOLLEM
Hacne[oBaHus

CKpelunBaHnu, coCTaByieHne
FTeHOTUNMUYECKNX CXEM CKpelnBanna

OcHoBHOE coaepXaHue

Tema 2.7. 5 TeopeTtuyeckoe 1. Pa3paboTka rnoccapus

B3aumopeiicTeune reHoB obyyeHue 2. Tect

MpogeccnoHansHo-0pueHTUPOBAHHOE COAEPKAHME
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Pewenue 3agay Ha onpepeneHne
BEpPOATHOCTU BO3HUKHOBEHNA
HacneACTBEHHbLIX NPpU3HAKOB 11pn
Pa3/IMyHbIX TUNax B3aumoaencTeus
F€HOB, COCTaB/IeHUE reHOTUNN4YeCKnX
Cxem CKpelnBaHnAa

Tema 2.7. 2 [IpakTnyeckoe
B3aumopesicteme reHos 3aHATue
OcHoBHOe copepxaHue

Tema 2.8. CuennernHoe 5 TeopeTtunyeckoe
HacnefoBaHMe NPU3HAKOB obyueHue

1. Pa3pab6oTka rnoccapus
2. Tect

MpogeccnoHansHo-0pueHTUPOBAHHOE COAEPKAHMNE

PewweHne 3agay Ha onpegeneHue
BEPOATHOCTH BO3HUKHOBEHUSA
HACNIeICTBEHHbIX IPU3HAKOB NPY
CLENNEHHOM HACNIeJOBAHMY,
COCTAB/IEHUE [EHOTUMUYECKUX CXEM
CKpelyuBaHus

1. Pa3paboTka rnoccapus
2. Tect

PeweHune 3aaay Ha onpeneneHue
BEpPOATHOCTU BO3HUKHOBEHUA
HaCneaACTBEHHbIX MPU3HAKOB,
cuenneHHbIX ¢ Nno1oM, COCTaBneHUe
reHOTUNUYECKUX CXeM CKpelinBaHUA

Tema 2.8. CuenneHHoe 2 [IpakTuyeckoe
Hacnen0BaHue npu3HaKkos 3aHATHE
OcHOBHOe copepKaHue
9 TeopeTtuyeckoe
obyueHue
Tema 2.9. [eHeTWKa nona
9 pakTuyeckoe
3aHATUE
Tema 2.10. leHeTunKa 5 TeopeTtuyeckoe
4eNoBeKa obyueHue

1. Pa3paboTka rnoccapus
2. Tect
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PeweHwne 3apay Ha onpepeneHune
BEPOATHOCTU BO3SHUKHOBEHUA
HAaCNeaACTBEHHbIX NPU3HAKOB, NCNONb3yA

lpaKkTnyeckoe
2 METOAbl FTEHETUKU YeSI0BEKa,
3aHATUE
COCTABAEHUE TEHOTUMUYECKUX CXEM
CKpewmBaHus. YCTHble CO0OWEHNN C
npe3eHTauuen
TeopeTtuyeckoe
2 o6 EeHme Tect2.11
Tema 2.11. y
PeweHue 3apay Ha onpegeneHune TMNa
3aKoHOMEPHOCTH [paKkTnyeckoe MyTaLMKU Npu nepeaade HacneaCcTBeHHbIX
N3MEHYMUBOCTH 2 P yral P Pea A
3aHATHE NPU3HAKOB, COCTAB/IEHUE
reHOTUNUYECKUX CXEM CKPeLMBaAHUA
1. Pa3paboTka rnoccapus
2. Tect
3. Anroputmbl peleHune 3aaay Ha
Tema 2.12. Cenekuus TeopeTtunyeckoe P P
2 onpejeneHune BO3MOXHOro
OpraHu3mMoB obyyeHue
BO3HUKHOBEHUSA HACNEACTBEHHbIX
NPU3HAKOB NO CeNeKLUUM, COCTaBAEHUE
FeHOTUMUYECKUX CXEM CKPeLUBAHUA
Py6e)HbI KOHTPOJIb MO 5 KoHTponbHoe KoHTponbHas paboTta «CTpoeHue u
pasgeny 3aHATHe (byHKUUM OpraHu3mMa»
Pa3zpen 3. Teopus .
SBOMIOLM P 16 Teunop . buonorua:B3T.
T.3/ . Teinop, H. TpuH, V. =
1. ®poHTanbHbINA onpoc 2. Pa3paboTka
Tema 3.1. Uctopus Teopetuueckoe Crayt; nop pegn. P. Conepa ;
2 NEHTbl BPEMEHU PA3BUTUA
3BOJIIOUMOHHOIO YYeHuUnA obyueHue nep. 3-ro aHrn. usg. — 14-e

3BONKOUMNOHHOIO y4eHuUA
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TeopeTnyeckoe
Tema 3.2. Mukpoasonoums 2 P
00yyeHue
TeopeTnyeckoe
Tema 3.3. Makpo3asonioums 2 P
00yyeHue
Tema 3.4. Bo3HUKHOBEHMKE
1 PA3BUTHE KM3HU HA 5 Teopetuueckoe
3emne 00yyeHue
5 [paKkTnyeckoe
3aHATHE
TeopeTtuyeckoe
Tema 3.5. MpoucxoxaeHme 2 06yueHme
YesI0BEKA — aHTPONoreHes
5 pakTuyeckoe
3aHATUE
Py6exHblit KOHTPOJb NO 9 KoHTpoabHOE
pasgeny 3aHATUE
Paspen 4. Ikonorus 26
Tema 4.1. 3Konoruyeckue 5 TeopeTuueckoe
(haKTOpb! U Cpefbl U3HH obyueHue
9 TeopeTtuyeckoe
00yyeHue
Tema 4.2. lonynaums, y
co06WWecTBa, IKOCUCTEMbI 5 lpaKkTuueckoe
3aHATUE

n3n. — M. : Jlabopatopus
3HaHui, 2022. — 451 ¢
Nasno.a, E. U. Ikonorus :
Yy4e6HUK U NPaKTUKyM AN
cpenHero
npodecCUoHaNnbHOro
o6pa3soBaHus /

E. N. MaBnosa,

B. K. HoBukos. — MockBa :
W3patenscto KpauT,
2022. — 190 ¢
Epemuenko, 0. 3. buonorus:
yueHue o buocdepe :
yuyebHoe nocobue ans
cpenHero
Npo(eCcCUOHANBHOTO
obpa3oBaHus /

0. 3. EpemyeHko. — 3-e u3g.,
nepepab. u gon. — MoCKBa :
W3patenbcTBo HOpaiit,
2022. — 236 ¢..

1. ®poHTaNbHbINA 0NpPOC
2. Pa3pabotka rnoccapus TEpMUHOB

1. OueHuBaeMas LUCKYCCUS
2. Pa3paboTKa rnoccapus TepMUHOB

1. ®poHTanbHbINA onpoc 2. Pa3paboTka
NEHTbl BpEMEHU BO3HUKHOBEHMA U
Pa3BUTUSA KUBOTHOTO U PACTUTENbHOTO
MUpa

YcTHble co06LWeHMit ¢ npe3eHTaLMel

1. ®poHTanbHbIit onpoc 2. Pa3paboTka
NEHT BPEMEHU U MEHTANIbHbIX KAPT Ha
BbIGOP

3alLMTa NEHT BPEMEHM U MEHTASIbHBIX
kapT B hopmaTe YCTHOTO CO06LEHNS

KoHTponbHas paboTa «TeopeTuyeckue
aCMeKTbl 3BOJIIOLMM XKU3HU HA 3emae»

TecT No 3KONOrUYECKUM (haKTOpaM v
CpenaMm XKU3HU OPraHU3MoB

CocTaBneHune cxem KpyroBopoTa
BELWECTB, UCNOJIb3yA MaTEPUANbI NEKLUNU

PelweHne NpakTUKO-OPUEHTUPOBAHHbIX
pacyeTHbIX 334aHMIA N0 NepeHoCy
BELLECTBA M IHEPTUM B IKOCUCTEMAX C
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COCTaBJ/IEHNE TPOUYECKUX Lieneit U
nupamug 6MoMacChl U 3HEPTUM

1. OueHunBaemasn gucKyccua
2. Tect

TeopeTtuyeckoe

00yyeHue
Tema 4.3. buocoepa -
rno6anbHas

pakTuyeckoe
3K0NI0rNYeCKan cucrema

3aHATHe
Tema 4.4.

TeopeTtuyeckoe
BauaHue aHTponoreHHbIx

00yyeHue

thakTopoB Ha 6uoctepy

PeleHne NPakTUKO-0PUEHTUPOBAHHbIX
pacyeTHbIX 33[1a4 Ha ONpefeseHne
NAOWAAN HACAKAEHU AN CHUKEHUS
KOHUEHTPALMK YIIEeKMCA0ro rasa B
atmocdepe CBOEro peruoxa
NPOXUBAHMS

MpogeccnoHansHo-0pueHTUPOBAHHOE COAEPKAHMNE

Tect

Peuwerne npakTuKo-0pueHTUPOBaHHBIX
pacyeTHbIX 3aflaHnii 10 COXPaHEHMIO
npUPOAHBIX PECYPCOB CBOEr0 PErnoHa
NPOXUBAHUA

Tema 4.4.

[IpakTnyeckoe
BnvaHne aHTPONOreHHbIx

3aHATue
(hakTopoB Ha buocpepy
OcHoBHOe cogepxaHue

TeopeTtuyeckoe
Tema 4.5 P

00yyeHue
BausaHue coumansHo-

TeopeTtuyeckoe
3KONOTUYECKUX (haKTOpOB

00yyeHue
Ha 340pOBbE YENOBEKA

pakTuyeckoe

3aHATHe

OueHuBaemas AUCKYCCUA

Onpe,u,eneHme CYTOYHOT O paLunoHa
NMUTaHUA
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lpaKkTnyeckoe
3aHATHe

MpogeccnoHansHo-0pueHTUPOBAHHOE COAEPKAHMNE

Co3paHue MHAMBUAYANbHOW NAMATKM NO
OpraH13aummn paumoHanbHom
(U3nYEeCKOM aKTUBHOCTH

Tema 4.5

Bnuauune coymanbHo- 2 JlaboparopHsie
3KONOrNYeCKNx hakTopos 3aHATUA

Ha 340p0Bbe Ye/0BEeKa

Py6e)HbI KOHTPOJIb MO 5 KoHTponbHoe
pasgeny 3aHATHe

BoinonHenue nabopatopHbix paboT Ha
BbI6OD

1. «YmcTBEHHas paboTOCnOCOOHOCTbY
2. «BnusHue abuotnyeckux pakropos
Ha 4es0BeKa (HU3KUE 1 BbICOKME
TEMIEpaTyphl)»

KoHTponbHas pabota «TeopeTuyeckue
acneKTbl KO0 Mn»

MpogeccnoHansHO-0pueHTUPOBaHHOE COAEPKaHUe (CopepKaHue NPUKNagHoro Moayns)

Pa3spnen 5. buonorus B

8
XU3HU
2 Teopetuyeckoe
0by4eHne
Tema 5.1. buotexHonoruu
B XKU3HU KQXKAO0T0 2 [IpakTuyeckoe
3aHATUe
2 [IpakTnyeckoe
3aHATHE

BbinonHeHne Kevica Ha aHann3
MHpOPMaLMN 0 HAYyYHbIX JOCTUKEHUSAX B
06/1aCTH F€HETUYECKUX TEXHOJIOTUH,
KIETOYHOM UHKEHEPUY, MULLEBbIX
6uoTexHonoruii (no rpynnam),
npefCTaBAeHUE Pe3ybTaTOB PELUEHNSA
Ke#cos

BbinonHeHue Kevica Ha aHaan3
MH(pOpMaLumn 0 pa3BuTum
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GUOTEXHOIOM NI B MEAULUMHE U
¢papmauuu (no rpynnam),
npesCTaBAeHUE pe3y/bTaToB PelleHus
Keycos

BbinonHenue Keiica Ha aHann3
MH(pOpMaLumn 0 pa3BuTum
GUOTEXHOOMMIT C UCIO1b30BAHMEM
JKMBOTHBIX, TDUMEHEHNE NPOJYKTOB
GUOTEXHOIOMMM B XU3HU Ye0BeKa (1o
rpynnam), npeAcTaBaeHne pe3ynbTaTos
pelueHus Kencos

BbinonHeRue Kevica Ha aHann3
MHpOpMaLyumn 0 pa3BuUTUm
GMOTEXHOOTMII C UCITOIb30BAHMEM
pacreHui (no rpynnam), npeacTaBaeHmne
pE3y/bTaTOB PeLUeHNS KENCOoB

BbinonHeHue Keica Ha aHanu3
MHpopMayuu 0 pa3BuTum
npOMBbILLIEHHON 6UOTEXHOAOMUI (10
rpynnam), npeACTaBaeHue pe3yabTaToB
pelleHus Kerncos

*Tema 5.2.1. lpakTndeckoe

buotexHonorun B

wenHE 1 Dapman 3aHATne
[lpakTnyeckoe
3aHATne

*Tema 5.2.2.

buotexHonorun un

rBOTHAe [lpakTnyeckoe
3aHATHe
lpakTnyeckoe

*Tema 5.2.3. 3anaThe

buotexHonorun u lpakTnyeckoe

pacTeHn 3aHATHE
lpakTnyeckoe

*Tema 5.2.4. 3anaThe

buotexHonoruy B lpakTnyeckoe

NPOMBILLIEHHOCTY 3aHATHE
[IpakTnyeckoe

*Tema 5.2.5. CounansHo- 3anatne

3TUYECKME aCneKTbI

O6MOTEXHONOT M 1375 ;;TT:: s

BbinonHeHne Kevica Ha aHann3
MHpopMayuym 06 3TUYECKUX acrneKTax
pas3sutus 6UoTexHoAorui (no rpynnam),
npefCTaBAeHUE Pe3ybTaTOB PELUEHNSA
KeyicoB
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3awumTa Keiica: npeacraBneHue

Py6exHbIi KOHTPOJb NO KoHTponbHoe .
2 pe3ynbTaToB peLleHns KENCoB

pasgeny 3aHATUE y
(BbICTYNNEHME C Npe3eHTalLnen)

OcHoBHOE copepKaHue

Paspen 6.

buoskonoruueckue 14

uccnefoBaHus

5 TeopeTtunyeckoe
obyueHue

JlabopaTopHble paboT Ha BbIOOD B
MUHUIPYNnax:
1. BausHue Temnepatypsl Ha pocTa u

Tema 6.1. OcHOBHble (hM3N0NOrMYECKYIO aKTUBHOCTD

meToAbl LPOXKEBbIX KNETOK

6uo3Kkonormyeckux 5 JlabopatopHble 2. BnusHue yrneBopoBs Ha pocta u

UccnefoBaHMiA 3aHATUE (hM3M0ONOrNYECKYI0 aKTUBHOCTD
APOXOKEBbIX KNETOK
3. CoueTaHHOE BAMAHME TEMNEPATYPLI U
YIrNeBOS0B HA PoCTa U
(U3M0NOTMYECKYI0 AKTUBHOCTD
APOXOKEBbIX KNETOK

Tema 6.2. 5 MpakTuyeckoe BbinonHeHue yuyebHo-

. 3aHATUE MCCNeA0BaTENbCKOrO NPOEKTA HA BbIGOP:
buo3KoROTUeCKUM 1. OueHKa KayecTBa aTMOC(EpPHOro
IKCNEepPUMEHT 2 JlabopatopHbie 863

3aHATUS Ayxa
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5 NaGopaTtopHbie 2. OueHKa KayecTsa NoYB METOAOM
33HATUSA (uToTeCTUPOBAHUSA
3. OueHka KayecTBa BOA NOBEPXHOCTHBIX
2 Nabopatophbie BOAOEMOB M0 OPraHONENTUYECKUM U
3aHATUA (PU3UKO-XUMNYECKMM CBOMCTBAM
4. Bnuanue [1AB Ha pocT u pa3suTue
CeMsH BbICLIMX PACTEHWIA
5. Bnuanue coneBoro 3arpa3HeHus Ha
5 MpakTnyeckoe POCT U Pa3BUTME CEMSAH BbICLINX
3aHATHE pacteHuin [IpeactaBneHne pes3ynbTaTos
BbINOSIHEHUSA yYeOHO-
NCCNeA0BATENbCKUX MPOEKTOB
(BbICTYNNEHME C Npe3eHTaLmell)
[pomelxyTouHas
arrectauus (3K3ameH)
WUroro 144

*06pa3oBaTtenbHas opraHu3aLusa Belbvpaet 1 Moaynb U3 NpeanoxerHslx (*5.2.1, *5.2.2., *5.2.3, *5.2.4, *5.2.5).
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2.2. «<MopenbHble npuMepbi» ONOPHBIX KOHCMEKTOB

CornacHo npumepHoi paboyeit nporpamme no pucumnnuHe «buonorusy»
NpeaycMOTPEHbl  TEOpPEeTUYEeCKMe, NpaKTMYecKue, NabopaTopHble, a  TaKxke
KOHTPOJbHbIE 3aHATUA B DOPMaX KOHTPOSIbHbIX PAOOT M MPOMEXKYTOYHOM aTTeCTaL M.
[ns TeopeTMyeckux pa3paboTaHbl ONOPHLIE KOHCMEKTbI. HUXKe npuBeseHbl npumepsl
ONOPHbIX KOHCMEKTOB N0 BCEM TEMAM JUCLUNANHLI,

Tabnuua 2
OnopHbIii KOHCNEKT No Teme «bronorua Kak Hayka»

Tema 3aHaTUA 1.1 buonorua kak Hayka

Buonorus kak Hayka. CBA3b 6MONOTMK C APYTUMU HAyKaMu:
buoxumus, buodusmnka, buoHUKa, reHoreorpadus u ap. Ponsb u
MecTo 6uonorum B hOpMUPOBAHUM COBPEMEHHOM HAYYHOIA
KapTWHbI MUpa. 3HauyeHne 6UMONOrUYECKNX 3HaHUiA. McTopus
6uonorun. 3HayeHne UMTONOTUN ANS PA3BUTMA BUONOTMK U
NO3HaHWA npupoabl. MeToabl UMTONOMMU: MUKPOCKONMSA,
xpomatorpadus, anekTpodopes, METOL MEYEHbIX aTOMOB,
anddepeHLmnanbHoe LeHTPUPYrupoBaHue, KyabTypa KNeToK

CopepxaHue Tembl

Tun 3aHATUA Teopetuyeckoe obyyeHne - 03HaKOMIEHME C HOBBbIM MaTEpPUAOM
naHupyemble 0K 02;

06pa3oBaTesibHble OnuCbIBaTb METOABI UCCNEA0BAHUA HA MONIEKYASPHOM U KNETOYHOM
pe3ynbTathl ypOBHE

(DOprI OopraHu3sauuu

. Jlekuus
yueOHOW AeaTenbHOCTH
Tunbl OLEHOUYHbIX Tabnuua c onucaHMeMm MEeTOA0B MUKPOCKONUPOBAHUA C UX
MEpONpUATHIA AOCTOMHCTBAMU U HEOCTATKAMMU.

3apaHusa gns
CaMOCTOATENbHOTO 3anonHeHue Tabnuupbl «BKnag yueHbIX B pa3BuUTHE BUONOTUM
BbINOJNIHEHUA
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Tabnuua 3
OnopHbIi KOHCNEKT no Teme «06LWan XxapakTePUCTUKA KU3HNY

Tema 3aHATUA 1.2. 061was xapakTepuCTUKA KU3HN

Pa3Hoo6pa3ue 6uocuctem. OpraHn3zaums 6UONOrMYECKUX CUCTEM.
YpOBHM opraHu3auum 6MoCcuCTeM: MONEKYNSPHO-TEHETUYECKUIA,
OPraHOMAHO-KIETOYHbIii, OpraHU3MeHHbI|, TONYALMOHHO-
CopepaHue Tembl BM0BOM, 3KOCUCTEMHBIN (BUoreoL,eHoTUYECKMI), GUoChepHbIii.
Hayku, nsyyatowme 6uonoruyeckme 06bEKTbI HA PAa3HbIX YPOBHSX
opraHu3auum xu3Hu. 061as xapaKTepuUCTUKA KU3HK, CBOICTBA
KUBBIX cucTeM. Mpoueccsl, npoucxofawue B Guocuctemax

Tun 3aHATUSA TeopeTtuyeckoe obyueHune - 03HaKOMNEHME C HOBbIM MAaTEpPUANOM
0K 02;

naHupyemble .
XapaKTepu3oBaTb YPOBHM XUBOIi MaTepum

o6pa3oBaTesbHble
OnucbiBaTb METOAbI UCCNEA0BAHMSA HA MOSIEKYIAPHOM U KNETOYHOM

pe3ynbTaThl
YpOBHe

®opmbl OpraHu3auum

P vp Jlekums

yuyebHON neaTenbHOCTU

Tunbl OLEHOUYHbIX 3anonHeHne CpaBHUTENBHOW TabAMLBI CXOACTBA U PA3ANYUIA

MepOonpuUATUIA XMBOTO U HE XMBOTO

3afaHus ans
CaMOCTOSATENbHOTO 3anonHeHue Tabnuupbl «BKnag yueHbIX B pa3BuUTHE BUONOTUM
BbIMONHEHUS
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Tabnuua 4

OI'IOprIVI KOHCNEKT no TemMe «bnonornyeckn BaxHole XMMUYECKNE COEAUHEHUA»

Tema 3aHaTHA 1.3 Buonornyecku sBaxKHble xuMu4eCcKue coeguHeHus

XUMUYECKUA COCTAB KNeTKU. HeopraHnmyeckne BelWecTBa KIeTku,
nx 6uonormyeckas posib.

OpraHuyeckue BelecTBa KnetTku. buonornyeckue nonmmepsl.
benku. Crpyktypa u dyHKUMKM 6enkoBOi Monekybl. PepMeHTsl,
NPUHLKN UX AeicTBUA. Yrnesogbl. buonornueckme dyHKLuUm
yrneBOAoB.

Jinnugpl. 061wmit nnaH ctpoeHus. F'mapodunbHo-ruapodobHele
cBoWCTBa. Knaccudmkauua nunugos. buonornyeckme dyHKLumu
nunupos. AT®. Crpoenune monekynsl AT®. buonoruyeckue
byHKUuM ATO,

CopepxaHue Tembl

TeopeTuyeckoe obyueHue - 03HaKOMEHHE C HOBbIM
MaTepuanom

Tun 3aHaTuA

OK 01, 0K 02, OK 04;

lnannpyemble .
XapaKTepu30BaTb CTPOEHME U CBOIICTBA OCHOBHbIX GUOMONEKYN

o6pa3oBaTesbHble y
MpoBOANTbL HabNIOAEHNE N3MEHEeHUIH DYHKLUOHUPOBAHUS
pe3ynbTaThl
6uononmmepoB
®opMbl OpraHU3aLmm
P P Nekuunn

YUeOHOW feATeNbHOCTH

Tunbl OLEHOYHbIX

) OpoHTaNbHbIA ONPOC
MeponpuUATUIA

3apaHua gna
CaMOCTOSATENbHOTO MoAroTOBKA YCTHBIX COOOIWEHUIA C Npe3eHTau et
BbIMONHEHUS
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Tabnuua 5

OnopHblit KOHCNEKT no Teme «CTPYKTYPHO-QYHKLMOHANBHAA OPraHU3aLma KNeTok»

Tema 3aHaTua 1.4

CTpYKTYPHO-(YHKLMOHANLHAA OPraHM3aL A KNeTok

CopepaHue Tembl

KnetouHas teopus (T. LWBaHH, M. WneigeH, P. Bupxos).
OCHOBHbIE MONOXKEHUA COBPEMEHHOW KNETOUYHO TEOPUU.

TuNbl KNETOK: 3yKapMOTMYECKasA U NPOKAPUOTUYECKAS.
CpaBHUTENbHAA XapaKTEPUCTUKA KNETOK 3yKapuoT
(pacTUTENbHOA, YXMBOTHOM, TPUGHON).

CTpoeHue npokapnoTuyeckon knetku. 0CO6EHHOCTU CTPOEHHUS
reTepoTpoHOM U aBTOTPOGHOM NPOKAPMOTUYECKUX KNETOK
(TpoeHue u QyHKL MM 3yKapUOTMUECKON KneTku. lna3matmueckas
membpaHa (nnasmonemma). TpaHCNOPT BeweCTB Yepes
nna3maTuyeckyio membpary: naccusHblii (Anddysus,
obneryeHHas and dy3ns, oCMoC), aKTUBHbIN (TPAHCMOPT 6enkamu-
NnepeHoCYUKamm).

IHAOUMTO3: MMHOUMTO3, harouuTo3. Ik3ounTo3. 060104Ka MK
KneTouHas cteHka. CTpyKkTypa n QYHKLUM KNETOUYHOW CTEHKM
pacteHui, rpu6os.

Uutonnasma. Uuto3ons. Liutockener.

OpnHomemOBpaHHbIe OpraHoMAb! KNeTKU. IHAONNA3MaTUYECKas CETb
(3NC). Annapat lonbaxu. Jiuzocomel. Mepokcucombl. Crpoexune u
(byHKU MK

0fIHOMeMOPaHHbIX OPraHOMAOB KNETKK. Bakyonu pacTUTENbHBIX
KnetoK. KnetouHblin cok. Typrop

[lonyaBTOHOMHbIE OPraHOUAbI KneTku, MutoxoHapuu. MNnactuasl:
XJIOPONAACTbI, XPOMONAACTHI, NeNKONNACTbI. CTPOEHUE N PYHKLUUM
MUTOXOHAPUIA U NNACTUA. [1POUCXOXKAEHUE MUTOXOHAPUN U
XN0pONAacToB.

Anpo. 06onouka anpa, XpOMaTUH, KAPUONNA3MA, SAPBILIKH, UX
CTPOEHUE U PYHKLUM.

Hemem6paHHble opraHoupbl Knetku. Pubocomsl. MUKpOTpY6OUKM.
KnetouHblit ueHTp. OpraHoMAabl ABUKEHUA: PECHUYKU U KTYTUKM,
CTpoeHue u GyHKUMM HeMeMOpaHHbIX OPraHoMa0B KNeTKM

Tun 3aHaTua

TeopeTquCKoe o6yqume - O3HAaKOMIEHWE C HOBbIM MaTepuanom

lnannpyemble
o6pa3oBaTeNibHble
pe3ynbTaThl

0K 01, OK 02, OK 04;
Pa3nuuathb CywecTBeHHble MPU3HAKU CTPOEHUSA KNETOK
OpraHM3MOB Pa3HbIX LLAPCTB XMBOI NPUpOabI
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npOBO,U,VITb Ha6J'IIO,U,eHVIe KNETOYHbIX CTPYKTYP U UX U3MEHEHUI C
NOMOLLbIKD MUKPOCKONa

®opmbl OpraHM3aLmm
y4eOHOW feATeNbHOCTH

Nekuus

Tunbl OLEHOYHbIX
MeponpuUATUI

OueHunBaemas AONCKYCCUA Mo BONPOCam NIEKLLUU

3apaHusa gna
CaMOCTOATENIbHOTO
BbINOJHEHUSA

Pa3paboTka MEHTaNbHOM KapTbl N0 KNACCUPUKALMU KNETOK U UX
CTPOEHMIO Ha NPO- M 3YKapUOTUYECKMUX U NO LAPCTBAM B MUHM
rpynnax
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Tabnuua 6
OnopHbIi KoHCNeKT no Teme «CTPYKTYPHO-(YHKUUOHANbHbIE (haKTOPbI
HacneLCTBEHHOCTUY

Tema 3aHsTus 1.5 CTpyKTYpHO-(yHKUMOHANbHbIE (PAKTOPBI HACIEACTBEHHOCTH

CrpoeHue xpoMocoMm. XpOMOCOMHbI HAGOP KNETOK, rOMOIOrNYHble
W HErOMONIOTMYHBIE XPOMOCOMbI, FANAOMAHbIA U AUNAOULHBI A
Habop. HyknenHoBble kucnotbl. IHK n PHK. CTpoeHue
CopepxaHue Tembl HYKNEUHOBBIX kKucnoT. Hykneotugbl. KomnnemeHTapHble
a30TucTble ocHoBaHua. lpasuno Yapradda. Crpykrypa AHK —
ABOVHAs cnupanb. MeCcTOHaxoXaeHUe u 6uonoruyeckune GyHKLmUmn
OHK. OHK-3kcneptu3sa. Bugel PHK. ®yHkuuu PHK B knetke.

Tun 3anATus Teopetuueckoe obyueHue - 03HaKOMIEHME C HOBBIM MaTePUANOM
0K 01, OK 02;
naHupyemble
Paznuyatb CywecTBEHHbIE MPU3HAKKU CTPOSHUS KNETOK
o6pa3oBaTeNibHble

OPraHW3MOB Pa3HbIX LLAPCTB XMBOW NPUPOAI

e3yAbTaThl
Pe3y Onpepenatb nocnepoBaTenbHoCcTb Hykneotugos [IHK n PHK

q)OprI OpraHusaunu

. Jlekuma
yuyebHON neaTenbHOCTU

Tunbl OLLEHOYHbIX

) OpoHTaNbHbI 0Npoc
MepOonpuUATUI

3apaHusa gna
CaMOCTOATENIbHOTO Pa3paboTka rnoccapus
BbINOJHEHUSA
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Tabnuua 7
OnopHblit KOHCNEKT no Teme «lTpoueccsl MaTPUYHOTO CUHTE3aN

Tema 3anaTua 1.6 [poLecchl MaTPUYHOTO CUHTE3A

MatpuyHbli cuHTe3 AHK — penaukaums. MpuHuunsl penamkaumm
OHK. Mexanusm pennukauum JHK. Penapauyusa JHK
(nopennekaTMBHAsA, MOCTPENNEKATUBHASA).

Peakunu matpuyHoro cuntesa. lpuHLMN KOMNIEMEHTAPHOCTHU B
CopepaHue Tembl peakumax MatpuuHoro cuntesa. [AHK v reHsl. leHeTuueckuii kog,
ero CBOWCTBA. TpaHCKpuUNuMa — MaTpuyHbin cuHTe3 PHK.
TpaHcnsaumsa v eé 3tansl. Yonosus 6uocuntesa 6enka. CrpoeHue T-
PHK v kogupoBaHue amuHokucnot. Ponb pubocom B 6UOCHHTE3E

Henka
Tun 3aHATUA TeopeTnyeckoe obyyeHue - 03HaKOMNIEHME C HOBbIM MaTepUaNoM
0K 01, 0K 02;
MnaHupyemble XapaKTepn30BaTb NPOLECCHl MATPUYHOTO CUMHTE3A
o6pa3oBaTesbHble OnpepensaTb NOCNeA0BATENbHOCTD AaMUHOKMCIOT B MOJIeKyNe Benka
pe3ynbTatl WHTepnpeTMpoBaTh CTPYKTYPY M PYHKLUMOHANBHOCTL GeNKa B

C/ly4ae U3MEHEHUA NoCea0BaTeNbHOCTU HykneoTuaos IHK

q)OprI OpraHusaunu

. Jlekums
yuyebHOMN nesTenbHOCTU

Tunbl OLEHOYHbIX

y OpoHTaNbHbI 0Npoc
MepOonpUATUI

3apaHua gna
CaMOCTOSATENbHOTO Tect «lpouecchl MAaTPUUHOTO CUHTE3A%»
BbIMONHEHUS
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Tabnuua 8

OnopHbIil KOHCNEKT No TeMe «HekneTouHble HOPMbl MU3HUY

Tema 3aHATMA 1.7

HeknetouHble GOpPMbI KU3HU

CopepxaHue TeMmbl

Bupychl — HekneTouHble hOPMbl U3HU U 06NMUraTHbIE
napa3sutbl. CTpoeHMe NPOCTbIX U COXHbIX BUPYCOB,
peTpoBupycoB, 6aktepnodaroB. U3HEHHbIA LMK
AHK-copepxawux supycos, PHK-copepxawmx
BUpYcoB, 6akTepuodaros. BUY, renatut yenoseka.
Baktepuu. Obwasn xapaktepuctuka. MoHaTHe WTaMM.
Bupychl 1 GaKTepuu: CXOACTBA U Pa3nnyus.

Tun 3aHaTuA

TeopeTndyeckoe 0byyeHue - 03HAKOMNEHNE C HOBbIM
Matepuanom

[naHupyemtle OK 02, OK 04;
o6pa3oBaTeibHble Pa3nuuyath cylecTBEHHbIE NPU3HAKM CTPOEHMUA KNETOK
pe3ynbTathl OpraHM3MOB pa3HbIX LLAPCTB XMUBOW NPUPOALI
dopmbl
opraHu3auum
P . Jlekuus
yyebHoi
LEeATENbHOCTH

Tunbl OLEHOYHBIX
MeponpuATUI

®poHTanbHbIN ONpoC

3apaHusa ans
CaMOCTOATENbHOTO
BbINOJIHEHUA

MoarotoBKa YCTHbIX COOOLWEHNI C Npe3eHTauuen
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Tabnuua 9

OnopHblit KOHCNEKT no Teme «0OMEH BeLWEeCTB ¥ NpeBpaLyeHe IHEPTUM B KNIETKEY

Tema 3aHATMSA 1.8

O6MeH BELWECTB M NPeBPALLEHNE IHEPTUM B KNETKE

CopepxaHue TeMmbl

Accumnnauma v gUCCUMUNALMUA — LBE CTOPOHDI
meTabonusma. Tunsl o6MeHa BeLEeCTB: aBTOTPOMHbIA U
reTepoTpodHbIiA, a3POOHbIA U aHA3POOHBLIN.
JHepreTnyeckoe obecneyeHmne KNeTKU: NpeBpaLeHme
AT® B 06MeHHbIX Npoueccax. PepMmeHTaTUBHbIN
XapaKTep peakumnii KneToyHoro metabonumsma.
[lepBUYHBIA CUHTE3 OpPraHUYeCKUX BELLECTB B KeTKe.
Mnactuyeckunit oomeH. PoToCMHTE3. XEMOCUHTES.
AHa3poO6HbIf 3HEpreTUYecKnin o6MeH. AHaIPOOHLIE
opraHu3mbl. bpoxeHue, aBTOTPOMHbIA U reTePOTPOPHbIA
TUM NUTaHUA. AHAIPOOHLIE MUKPOOPraHM3Mbl Kak
00BbEKTblI OMOTEXHONOTUM. ITaNbl IHEPreTUYECKOTO
o6MmeHa. Mnnkonus. buonoruyeckoe okucneHune, nau
KNeTouyHoe AbixaHue

Tun 3aHaTuA

TeopeTndyeckoe 0byyeHue - 03HAKOMNEHNE C HOBbIM
Matepuanom

[naHupyemtle 0K 02;
obpasoBatenibHble | ONMCbIBaTb OCHOBHbLIE IHEPreTUYeCKMe U NnacTuyeckue
pe3ynbTathl npouecchl kneTku (06MeH BelwecTs, Xemo-, HOTOCUHTE3)
dopmbl
opraHu3auum
P . Jlekuus
yyebHoi
LEeATENbHOCTH

Tunbl OLEHOYHBIX
MeponpuATUI

®poHTanbHbIN ONpoC

3apaHusa ans
CaMOCTOATENbHOTO
BbINOJIHEHUA

3anonHeHne CpaBHUTENbHOM TAONULbI XapaKTEPUCTUK
TMNOB 0OMeHa BellecTs
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Tabnuua 10
OnopHbIA KOHCNEKT No TeMe «XKU3HEHHbIW UUKN KneTku. Mutos. Meiio3y»

Tema 3aHsATMA 1.9

YU3HEeHHbIN uuKn KneTkn. Muto3. Meios

CopepxaHue TeMmbl

KneTouHblil UMK, ero nepuogbl v perynauua. Nepvoab
nHTepdasbl ux ocobeHHocTU. AuddepeHumnanmsa Knetku
W apecT KNeTo4yHoro uukna. leneHve Knetku — MuTo3s.
Craguu muTO3a M NPOUCXOAALLME NPOLECCHI.
KapuokuHes u uutokuHes. buonornyeckoe 3HayeHue
MUTO3a. Meii03 — pefyKLMOHHOE fleneHune KneTku.
Crapuu meino3a. Meino3 — 0CHOBa NONOBOTO
pa3mHoxeHua. [loBegeHne XxpoMoCcoMm B Meiio3e.
KpoccuHroeep. buonornyeckunii cmbicn meiiosa.
IPdekTbl Merno3a. Meiio3 B U3HEHHOM LUKNe
OpraHuM3moB

Tun 3aHaTuA

O3HaKOMNEHME C HOBbLIM MaTepmanom

[naHupyemble
006pa3oBaTeNibHble
pe3ynbTathl

0K 02, 0K 04;
XapaKTepu30BaTh HKU3HEHHbIW LMK KNETKH

dopmbl
opraHv3aumm
yyebHoi
LEeATeNbHOCTH

TeopeTndyeckoe 0byyeHue - neKuus

Tunbl OLEHOYHBIX
MeponpuATUI

06cyxaeH1e Mo BONPOCaM NeKLuUm

3apaHusa ans
CaMOCTOATENbHOTO
BbINOJIHEHUA

Pa3pa60TKa NEHTLl BpeMeHU XNU3HEHHOro UunuKna
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Tabnunua 11

OnopHblit KOHCNEeKT no Teme «CTpoeHune opraHu3may

Tema 3aHATMSA 2.1

CTpoeHune opraHvsma

CopepxaHue TeMmbl

OAHOKNETOYHblE OpraHu3mbl. KonoHnanbHble

opraHu3mbl. MHOrokneToyHble opraHu3amsl. Bzaumoceasb
yacTeil MHOTOKNeTOYHOro opraHuama. OyHkuma. OpraHbl

W cMcTeMbl OpraHoB. Annaparbl opraHoB. [omeocTas
opraHvM3ma v ero noggepxaHue B npouecce
KU3HEQEeATENIbHOCTMU.

OyHKUMOHaNbHAA cMcTeMa OpraHoB. TKaHU pacTeHuii.
TKaHW XMBOTHBIX U YenoBeka. OpraHbl pacTeHu.
OpraHbl U CUCTEMBI OPraHOB XMBOTHbIX U YENOBEKA.
3HayeHune onopbl, ABUKEHUA, NTUTAHUA, LbIXaHUA,
TPaHCNOPTa BELWECTB, BbIAENEHUA, 3aLMTbI. 3HaYEHME
NPOABNEHNUA PA3APAKUMOCTU U PEryNaLNK.

Tun 3aHaTuA

TeopeTndyeckoe 0byyeHue - 03HAKOMNEHNE C HOBbIM
Matepuanom

[naHupyemble 0K 02, 0K 04;
obpasoBatenibHble | OnucbiBaTL CTPOEHME M B3aUMOCBA3b YacTel
pe3ynbTathl MHOTOKNETOYHOTO OpraH13ma
dopmbl
OpraHu3aumu
P y Jlekuus
yyebHoi
LEeATENbHOCTH

Tunbl OLEHOYHBIX
MeponpuATUI

OueHuBaemas ANCKyCCcna

3apaHusa ans
CaMOCTOATENbHOTO
BbINOJIHEHUA

Pa3paboTka MEHTaNbHON KapTbl TKAHEN, OPTraHOB U
CUCTEM OPraHOB OPraHM3MOB (PaCTEHUSA, KUBOTHbIE,
YeNOBEK) C KPAaTKOM XapaKTEPUCTUKOMN UX PYHKLUI
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MoproToeKa U NpefCcTaBAeHNe YCTHBIX COOOWEHNI C
npeseHTaunen (MMMyHUTET, UHDEKLMOHHbIE
3aboneBaHuA, INMAEMUM, BaKLMHALMNA)
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Tabnuua 12
OnopHbIi KOHCNEKT No TeMe « POpMbl Pa3MHOXEHUA OPraHU3MOBY

Tema 3aHATMSA 2.2

DopMbl Pa3MHOXKEHMUA OPraHU3MOB

CopepxaHue TeMmbl

®opmbl pa3amHOXKeHUA opraHn3mos. becnonoe u
nonoeoe pasmHoxeHune. Buasl 6ecnonoro
pa3sMHOXEeHUA: NPOCTOe AeNeHne Haf[BOoe, NOYKOBAHMeE,
pasMHOXeHMWe Cnopamu, BereTaTMBHOE Pa3MHOXEHMUeE,
(bparmeHTaums, KnoHnposaxue. llonosoe
pasMHOXeHMue.

Tun 3aHaTuA

TeopeTudyeckoe 0byyeHue - 03HAKOMNEHNE C HOBbIM
Matepuanom

[naHupyemble
006pa3oBaTeNibHble
pe3ynbTathl

OK 02;
XapaKTepn3oBaTb CNOCOOLI Pa3MHOXEHUS

dopmbl
opraHv3aumm
yyebHoi
LEeATeNbHOCTH

JNlekuus

Tunbl OLEHOYHBIX
MeponpuATUI

®poHTaNbHbLIA ONpoc

3apaHusa ans
CaMOCTOATENbHOTO
BbINOJIHEHUA

3anonHeHune TabnULbl C KPaTKO XapaKTEPUCTUKO U
npumepamu GopMm pa3MHOXEHUA OPraHU3MOB
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Tabnuua 13
OnopHbIit KOHCNEKT No Teme «OHTOreHes XMUBOTHbLIX U YeN0BEKa»

Tema 3aHATMSA 2.3

OHTOreHe3 XMBOTHLIX U YeN0BEKA

CopepxaHue TeMmbl

[ameToreHes y MBOTHbIX. CnepmaToreHes u ooreHes.
CtpoeHue nonosbix Knetok. OnnogoTeopeHue u
3MOpPUOHaNbLHOE pa3BUTHE KUBOTHBIX. MapTeHoreHes.
ImbpuoreHes (Ha npumepe naHuetHuka). Craguu
3MOPUOHOTEHE3A.

PocT 1 pa3suTne KMBOTHLIX. MOCTIMOPUOHANbHbI
nepuog. Npamoe v Henpamoe passuTue. Passutue ¢
MeTaMopdo30M y 6€CNO3BOHOYHLIX U MO3BOHOYHbIX
KUBOTHbIX. CTaAMM NOCTIMOPUOHANBHOTO Pa3BUTHA Y

KNBOTHbLIX U YETOBEKaA. I'Iepmop,bl OHTOreHe3a 4es10BeKd.

Buonorudyeckoe crapeHue u cmepTb. [€pOHTONOMUSA

Tun 3aHaTuA

TeopeTndyeckoe 0byyeHue - 03HAKOMNEHNE C HOBbIM
Matepuanom

[naHupyemble
Py 0K 02, OK 04
006pa3oBaTeNibHble
OnuncbiBaTh CTaiMM OHTOrEHE3a XMUBOTHBIX U Ye0BEKA
pe3ynbTathl
dopmbl
OpraHn3aumm
P o Jlekuma
yyebHoi
LeATeNIbHOCTH
Tunbl OLEHOYHBIX
Tect/onpoc

MeponpuATUI

3apaHusa ans
CaMOCTOATENbHOTO
BbINOJIHEHUA

Pa3paboTKa NEHTbI BPEMEHM C XapaKTEPUCTUKOW 3Tanos
OHTOTeHe3a OTAENbHOI rpynmoil XUBOTHbLIX U YeNoBeKa
No MUKpOrpynnam
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Tabnuua 14
OnopHbIit KOHCNEKT No TeMe «OHTOreHes pacTeHuniny

Tema 3aHATUA 2.4 OHTOTEHe3 pacTeHuit

[ameToPUT U cnopoduT. PasmHOXEHWE U pa3BUTHUE
Bogopocnen. PasmHoXeHWe U pa3BuUTUE CMOPOBBLIX
pacTeHuit. PasmMHOXeHWe 1 pa3BUTUE CEMEHHbIX
pacteHuit. Pocrt. [lepnopabl OHTOreHe3a pacTeHui.

CopepxaHue TeMmbl

Teopetnyeckoe obyyeHue - 03HaKOM/EHNE C HOBbIM
Tun 3aHaTuA

MaTepuanom
[naHupyemtle OK 02, OK 04;
o6pa3oBaTeibHble OnucbiBaTh CTaAUM OHTOrE€HE3a PACTEHUI Pa3HbIX
pe3ynbTaThl 0TAENoB
®opmbl opraHu3aLum
yyebHoi Jlekuus
LEeATeNbHOCTH

CocTaBneHne WU3HEHHBIX LMKIOB PacTeHMUiA No
Tunbl OLLEHOYHbIX oTaenam (MOXOBUHbIE, XBOLEBUAHbIE,
MepOonpUATU NanopoTHUKOBUHbIE, FTONIOCEMEHHbIE,

NOKPbITOCEMEHHbIE)

CocTaBneHune WU3HEHHbIX LUMKNOB pacTeHMUA No
otnenam (MOXOBUAHbIE, XBOLWEBULHbIE,
NanopPOTHUKOBUAHbLIE, TONOCEMEHHbIE,
NOKPbITOCEMEHHbIE)

3apaHusa ans
CaMOCTOATENbHOTO
BbINOJIHEHUA
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Tabnuua 15

OI'IOprIVI KOHCNEKT no TeMe «OCHOBHbIE MOHATUA FEHETUKU»

Tema 3aHATHA 2.5

OCHOBHbIE NOHATUA TEHETUKM

CopepxaHue TeMmbl

[eHeTHKa KaK HayKa O HAaCNeACTBEHHOCTH U
M3MEHYMBOCTM OpraHn3moB. OCHOBHbIE reHeTUuYecKune
NOHATUA U cumBonbl. [eH. FeHoTun. PerHoTHn.
AnnenbHble reHbl. ANbTEpHATUBHbIE NPU3HAKMK.
JLOMWUHAHTHbIA U peLeccUMBHbIN NpU3HAKK. [oMO3KUroTa U1
retepo3urota. Yucras nuHua. M'mbpuasl. OCHOBHbIE
METOAbl TEHETUKM: TMOPULONOTUYECKU,
LMTONOTrMYECKNE, MONEKYNAPHO-TeHeTUYeCcKne

Tun 3aHaTuA

TeopeTtudyeckoe 0byyeHue - 03HAKOMNEHNE C HOBbIM
Matepuanom

[naHupyemtle 0K 02;
obpa3soBaTeNibHble | ONUCbIBaTL 3aKOHOMEPHOCTU HACEACTBEHHOCTH U
pe3ynbTaThl M3MEHYNBOCTH
dopmbl
opraHu3auum

P o Jlekuus
y4ebHoI
NeATeNbHOCTH
Tunbl OLEHOYHBIX

Tect

MeponpuATUI

3apaHusa ans
CaMOCTOATENIbHOTO
BbINOJIHEHUA

Pa3paboTka rnoccapus
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Tabnuua 16
OnNOopHbIA KOHCNEKT N0 TeMe «3aKOHOMEPHOCTH HACNeA0BaHUAY

Tema 3aHATMA 2.6. | 3aKOHOMEPHOCTU HAacNefoBaHMA

3aKoHOMEepHOCTH 06pa3oBaHMUA rameT.

3aKoHbl [. MeHgens: MoHornbpuaHoe cKkpelmBaHme.
MpaBunno JLOMUMHUPOBAHUA. 3aKOH eanHO0bpa3ns
NepBOro NOKoNeHUA. 3aKOH pacluenneHuna npru3HaKkos.
LuTonornyeckne oCHOBbI MOHOTMOPULHOTO
CKpelBaHua. [unotesa YNCTOTLI ramer.
AHanusupyiolee CKpeLimBaHue.

AunrnépupHoe ckpelmnBaHme. 3aKOH HE3aBUCUMOTO
HacnefoBaHUsA Npu3Hakos. MonurnbpuaHoe
HacnefoBaHMWe U ero 3aKOHOMEPHOCTH.

CopepxaHue TeMmbl

Teopetnyeckoe obyyeHne - 03HaKOM/IEHNE C HOBbIM
Tun 3aHaTuA

MaTepuanom
0K 02, 0K 04;
OnuceiBaTb 3aKOHOMEPHOCTU HACNEACTBEHHOCTU U
[naHupyemble
N3MEHYMBOCTH
006pa3oBaTeNibHble
OnpepenAtb BEPOATHOCTb BO3ZHUKHOBEHMA
pe3ynbTathl
HaCNeACTBEHHbIX NPU3HAKOB NPW MOHO-, AK-,
NOANTMOPUAHOM U aHANU3NPYIOWEM CKPELMBaAHNM
dopmbl
opraHv3aumm
P . Jlekuus
yyebHoi
LEeATENbHOCTH

Tunbl OLEHOYHBIX

. ®poHTaNbHbLIA ONpoc
MEPONPUATUI

3apaHusa ans
camocTosaTenbHoro | TecT no Bonpocam nekuuu
BbINOJIHEHUA
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Tabnuua 17

OnopHbIi KoHCNeKT no Teme «B3anumogencTeme reHoB»

Tema 3aHATMA 2.7

B3aumopeicteume reHoB

CopepxaHue TeMmbl

[eHOTMN KaK LenocTHaa cuctema. MHoXecTBeHHoe
pencteue reHos. lnenotponua. MHOXeCTBEHHbIN
annenusm. Bzaumogencrame annenbHbIX reHoB.
KogomuHuposaHue. Baanmogencrame HeannenbHbix
reHoB. KomnnemeHTapHocTh. Inucras. lonumepus

Tun 3aHaTuA

TeopeTtudyeckoe 0byyeHue - 03HAKOMNEHNE C HOBbIM
Matepuanom

0K 01,0K02;
OnuceiBaTh 3aKOHOMEPHOCTW HACNEACTBEHHOCTH U
[naHupyemble
M3MEHYNBOCTH
006pa3oBaTeNibHble
OnpepenaTb BEPOATHOCTb BO3HUKHOBEHMUSA
pe3ynbTaThl
HacnenCTBEHHbIX MPU3HAKOB NMPY Pa3NnNYHbIX
B3aMMOAEACTBUAX TEHOB
dopmbl
opraHu3saunmu
P o Jlekuus
yyebHoi
AEATENbHOCTH
Tunbl OLEHOYHBIX
Tect

MeponpuATUI

3apaHusa ans
CaMOCTOATENbHOTO
BbINOJIHEHUA

Pa3paboTka rnoccapus
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Tabnuua 18

OHOprIVI KOoHCnekT no Teme «CuenneHHoe HacnegoBaHue NPpU3HaKoB»

Tema 3aHATMSA 2.8

CuenneHHoe HacneaoBaHue NPM3HAKOB

CopepxaHue TeMmbl

3akoHbl T. MopraHa. CuenneHHoe Hacne[oBaHNe reHos,
HapylleHue cuenneHuns. XpoMoCOMHas TeopHs
HacNeACTBEHHOCTU. [eHETMYECKOEe KapTMpOBaHHE
xpoMocoM. Mcnonb3oBaHue KpOCCUMHIOBEPA ANA
COCTaB/IEHUS T@HETUYECKMX KapT XPOMOCOM

Tun 3aHaTuA

TeopeTtudyeckoe 0byyeHue - 03HAKOMNEHNE C HOBbIM
Matepuanom

[naHupyemble
006pa3oBaTeNibHble
pe3ynbTathl

0K 01, 0K 02;

OnucbiBaTb 3aKOHOMEPHOCTU HACNEACTBEHHOCTM U
M3MEHYMBOCTU

OnpepensaTb BEPOATHOCTb BO3HUKHOBEHMUS
HACNeACTBEHHbIX MPU3HAKOB NPU CLENIEHHOM
Hacnef0BaHUM

®opMmbl opraHn3saumuu

yyebHoi Jlekuus
NeATeNbHOCTU
Tunbl OLEHOYHBIX

Tect

MeponpuATUI

3apaHusa ans
CaMOCTOATENbHOTO
BbINOJIHEHUA

Pa3paboTka rnoccapus
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Tabnuua 19

OnopHbIf KOHCNEKT no Teme «[eHeTUKa nona»

Tema 3aHATMA 2.9

[eHeTuKa nona

CopepxaHue TeMmbl

XpOMOCOMHbI MexaHW3M onpegeneHus nona.
AyTOCOMbI ¥ NONIOBbLIE XPOMOCOMbI. [OMOTraMeTHbIH 1
reTeporameTHbIn non. [eHeTnYecKan CTpyKTypa
NONOBLIX XPOMOCOM. HacnefoBaHne NpuU3HAKOB,
CLeNNEeHHbIX C MOJIOM

Tun 3aHaTuA

TeopeTndyeckoe 0byyeHue - 03HAKOMNEHNE C HOBbIM
Matepuanom

[naHupyemble
006pa3oBaTeNibHble
pe3ynbTathl

OK 01, OK 02;

OnucbiBaTh 3aKOHOMEPHOCTU HACNEACTBEHHOCTU U
N3MEHYMBOCTU

OnpenenaTb BO3MOXHOE BO3HUKHOBEHME
HacNeACTBEHHbIX NPU3HAKOB

®opmbl opraHu3sauum

yyebHoi Jlekuus
NeATeNbHOCTU
Tunbl OLEHOYHBIX

Tect

MeponpuATUI

3apaHusa ans
CaMOCTOATENbHOTO
BbINOJIHEHUA

Pa3paboTka rnoccapus
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Tabnuua 20

OnopHbI KOHCNEKT no Teme «leHeTHKa YenoBeKay

Tema 3aHATMA 2.10

[eHeTMKa yenoBeka

CopepxaHue TeMmbl

Kapuotun yenoeeka. MeToabl M3y4YeHUA TrEHETUKH
YenoBeKa: reHeanornyeckunini, 6nnm3HeLoBsIi,
LUTOreHETUYECKM A, OBMOXMMUYECKUI, NONYNALUOHHO-
cTaTucTMyeckuin. HacnepcteeHHble 3abonesaHums
yenoseKa. [eHHble U XPOMOCOMHbIE GOIE3HU YENOBEKA.
bonesHu ¢ HacneaCcTBEHHOW NPeLpPaCNONOKEHHOCTbIO.
3HayeHne MeanLMHCKOM reHeTUKM B NPeAOTBPALLEHNM U
NeYeHnn reHeTUYecknx 3abonesannii yenoseka.

Tun 3aHaTuA

TeopeTtudyeckoe 0byyeHue - 03HAKOMNEHNE C HOBbIM
Matepuanom

0K 01,0K02;

[naHupyemtle OnuceiBaTh 3aKOHOMEPHOCTW HACNEACTBEHHOCTH U

00pa3oBaTeNibHble | U3MEHYMBOCTY

pe3ynbTaThl OnpepenaTb BO3MOXHOE BO3HUKHOBEHUE
HacneaCTBEHHbIX NPU3HAKOB

dopmbl

opraHu3aunu

P o Jlekuus

yyebHoi

AEATENbHOCTH

Tunbl OLEHOYHBIX
Tect

MeponpuATUI

3apaHusa ans
CaMOCTOATENbHOTO
BbINOJIHEHUA

Pa3paboTka rnoccapus
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Tabnuua 21
OnNopHbIi KOHCNEKT N0 TeMe «3aKOHOMEPHOCTH U3MEHYMBOCTUY

Tema 3aHsATMSA 2.11

3aKOHOMEPHOCTU U3MEHYUBOCTM

CopepxaHue TeMmbl

B3aumopgeiicteue reHoTna U cpegbl npu hopMUPOBaHUM
deHoTnna. N3meHYnBOCTb NpU3HaKoB. KayecTBeHHbIe K

KONMYeCTBEHHbIE NPU3HAKKU. Buabl M3meH4nBoCTH:
HacneAcTBEHHAasA U HeHacneaCcTBEeHHas.

3aKOH roMonornyecknx paaoB B HaCIEACTBEHHOM
n3meH4yunsoctu (H.U. Basunos).
MogudukaunoHHas, uau heHoTunnyeckas
M3MeHYMBOCTb. Ponb cpeabl B MOAUMUKALMOHHO
n3meH4ynMBoCcTU. Hopma peakuuun npu3sHaka.
BapuauuoHHbIA PAS ¥ BapUaLMOHHAA KpuBas.
XapaKTepucTuKa MoandUKaLMOHHON N3MEHYNBOCTH

HacnepcteeHHas, UM reHOTUNUYECKAA U3MEHUYNBOCTD.

KombuHaTUBHAA MU3MEHYUBOCTD.

MyTaumMoHHaA U3MEHYMBOCTb. BMAbl MyTaLuid: reHHble,
XPOMOCOMHbIE, reHOMHble. [TPUYNHBI BOSHUKHOBEHMA
MyTaLu i

Tun 3aHaTuA

TeopeTtnyeckoe 0byyeHne - 03HAKOMNEHNE C HOBbIM
Matepuanom

OK 01, OK 02, OK 04;

[naHupyemtle OnuceiBaTh 3aKOHOMEPHOCTW HACNEACTBEHHOCTH U

006pa3oBaTefibHble | U3MEHYUBOCTH

pe3ynbTaThl OnpepenaTb TMN MyTaLUKU NPU Nepeaaye HacneLCTBEHHbIX
NpU3HaKoB

dopmbl

opraHu3aunu

P o Jlekuus

yyebHoi

AEATENbHOCTH

Tunbl OLEHOYHBIX
Tect

MeponpuATUI
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3apaHusa ans
CaMOCTOATENbHOTO
BbINOJIHEHUA

[loBTOpPEHME MaTepHanoB nekuuu
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Tabnuua 22

OnopHbIii KOHCNeKT no Teme «Cenekuns OpraHn3mMoBy»

Tema 3aHATMSA 2.12

Cenekuna opraHu3mos

CopepxaHue TeMmbl

Cenekuus Kak HayKa. MeToabl cenekunoHHOM paboTsl.

[eTepo3unc 1 ero npuymHbl. McKyccTBeHHbI 0THOp:
MACCOBbIA M MHAUBUAYANbHbIA. ITanbl
KoMOWHaLMoHHOWM cenekumu. CopT, nopoaa, WTamm

Tun 3aHaTuA

TeopeTndyeckoe 0byyeHue - 03HAKOMNEHNE C HOBbIM
Matepuanom

[naHupyemble
006pa3oBaTeNibHble
pe3ynbTathl

OK 01, OK 02;

OnucbiBaTh 3aKOHOMEPHOCTU HACNEACTBEHHOCTU U
N3MEHYMBOCTU

OnpenenaTb BO3MOXHOE BO3HUKHOBEHME
HacNeACTBEHHbIX NPU3HAKOB

®opmbl opraHu3aLum
yyebHoi
LeATEeNbHOCTH

Jlekuus

Tunbl OLEHOYHBIX
MeponpuATUI

Tecr,
ANropuTMbI pelleHne 3agay Ha onpeaeneHue
BO3MOXHOM0 BO3HUKHOBEHUA HAaCNeACTBEHHbIX
NPU3HAKOB NO CeNeKLMun, CocTaBneHue
FeHOTUNMYECKUX CXEM CKpewnBaHua

3apaHusa ans
CaMOCTOATENbHOTO
BbINOJIHEHUA

Pa3paboTka rnoccapus
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Tabnuua 23
OnopHbIi KOHCNEKT No Teme «McTopus 3BOOLUOHHOTO YUEHUAY

Tema 3aHATMSA 3.1

WcTopua 3BONOLMOHHOTO yYeHuA

CopepxaHue TeMmbl

[lepBbie 3BONIOLMOHHbIE KOHLENL MU,
[pagyanuctuyeckas aponoLMoHHasa KoHuenumsa H.b.
Jlamapka. deuxywme cunbl 38ontoLmmn. KpeaunoHmsm u
TpaHcpopmuam. Cuctematuka K. JInHHeA n e€ 3HaueHue
AN hOPMUPOBAHMA MAEN IBOSIOLMUM

[peanoCbNKM BO3HUKHOBEHMUA AaPBUHU3MA. IBONIOLMUA
BMAOB B npupoae. bopbba 3a cywecTsoBaHue.
EcTtecTBeHHbI 0TOOP. [JMBEPreHUNs NPU3HAKOB U
BMA006pa3oBaHune. OCHOBHbLIE NOMOXEHUA
CuHTeTUYeckon Teopuu 3sontouumn (CT3). Ponb
3BOJIOLMOHHON TeOpUK B (HOPMUPOBAHUU HAYUYHON
KapTUHbI MUPA

Tun 3aHaTuA

TeopeTudyeckoe 0byyeHue - 03HAKOMNEHNE C HOBbIM
Matepuanom

[naHupyemble 0K 02, OK 04;
obpa3oBaTtesibHble | XapakTepn30BaTh NPEANOCHITKU U LBUKYLLWE CUIb
pe3ynbTathl BO3HWKHOBEHMA MHOT000Opa3ns BMOB
dopmbl
OpraHu3aumu
P y Jlekuus
yyebHoi
LEeATENbHOCTH

Tunbl OLEHOYHBIX
MeponpuATUI

®poHTaNbHbLIA ONpoc

3apaHusa ans
CaMOCTOATENbHOTO
BbINOJIHEHUA

Pa3paboTKa NeHTbl BDEMEHW PA3BUTUSA IBOSIOLMOHHOTO
yUeHUH

52



Tabnuua 24
OnopHbIii KOHCNEKT no Teme «MuKpo3asonoLUAY

Tema 3aHATHA 3.2 Mukpoasonioumna

MUKPO3BONIOLMA U MAKPOIBOMIOLMA KAK 3Tanbl
3BOJIIOLMOHHOrO npouecca. l'eHeTMyeckme 0CHOBbI
3BO/IIOLMMU. MyTaUnMmM N KOMOMHALMM KaK 3/IEMEHTAPHbIN
3BOIOLUMOHHBIA MaTepuan. lonynauma Kak
3NleMEeHTapHasA eANHULA 3BONTIOLMUMK,

[deuxyuwme cunbl (hakTopsl) 3BoN0LUN. MyTaLUOHHbI
npouecc U KOMOGUHaATMBHAA U3MEHYNBOCTb. MUrpaLuns.
ConepxaHue Temsl N3onsauma nonynaumin: reorpaduyeckas
(npocTpaHcTBEHHasA), GUonornyeckas
(penpopyKTUBHasA).

EctecTBeHHbI 0TOOP — HanpaBAAoWKI GakTop
3Bostoumun. bopbba 3a cylecTBoBaHNE KaK MEXAHWU3M
LeiCTBUSA ecTecTBEHHOro 0T60pa B nonynaumax. Bug v
ero kputepuu (npusHaku). BugoobpasosaHue Kak
pe3ynbTaT MUKPO3BOIOLMUMK.

Teopetnyeckoe obyyeHue - 03HaKOMEHNE C HOBbIM
Tun 3aHaTuA

MaTepuanom
[naHupyemtle 0K 02;

o6pa3oBaTeibHble XapaKTepn3oBaTb NPEANOCHIIKM U ABUXKYLLME CUbI
pe3y/bTaThl BO3HWKHOBEHMA MHOr006pasnsa BUAOB

dopMbl OpraHun3aLmu

yyebHoi Jlekuus

DEATENbHOCTU

Tunbl OLEHOYHBIX

. ®poHTanbHbIN ONpoC
MEPONPUATUI

3apaHusa ans
CaMOCTOATENbHOTO Pa3paboTka rnoccapvs TEpMUHOB
BbINOJIHEHUA
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Tabnuua 25

OnopHbIit KOHCNEKT no Teme «Makpo3sonoLma»

Tema 3aHATMA 3.3

Makpossontouus

CopepxaHue TeMmbl

Makpo3asoniouus. Popmbl U OCHOBHbIE HanpaB/eHus
makpo3sontounmn (A.H. Cesepuos). Mytn gocTuxeHus
buonoruyeckoro nporpecca: apomoptos,
MoMoajanTaLus, oblwas gereHepauus. Metoasl UsyyeHus
MaKpO3BOJIOLMM. 3aKOH 3apOAbILIEBOTO CXOACTBA
(3akoH K. bapa). buorenetnyecknit 3akoH (3. Mekkens,
®. Mionnep). 06wme 3akoHoMepHOCTH (NpaBuna)
3BOSIIOLMN.

Tun 3aHaTuA

TeopeTndyeckoe 0byyeHue - 03HAKOMNEHNE C HOBbIM
Matepuanom

[naHupyemtle 0K 02;
obpa3oBaTtesibHble | XapakTepu30BaTh NPEANOCHITKU U LBUKYLLNE CUIb
pe3ynbTathl BO3HWKHOBEHMA MHOr006pasnsa BUAOB
dopmbl
opraHu3auum
P . Jlekuus
yyebHoi
LEeATENbHOCTH

Tunbl OLEHOYHBIX
MeponpuATUI

OueHuBaemas ANCKyCCcna

3apaHusa ans
CaMOCTOATENbHOTO
BbINOJIHEHUA

Pa3paboTKa rnoccapus TEpMUHOB
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OI'IOprIVI KOHCNeKT no teme «Bo3HWKHOBEHUE U Pa3BUTUE N3HU Ha 3emne»

Tabnuua 26

Tema 3aHATUA 3.4

Bo3HWKHOBEHME M PA3BUTUE KU3HU HA 3emne

CopepxaHue TeMmbl

[MnoTessl u TEOPUN BO3SHUKHOBEHUA MU3HU Ha 3emne:

KpeaunoHN3M, Camonpon3BosibHOE (CI'IOHTaHHOE)

3apoXaeHue, CTaLMOHApHOe COCTOAHME, NaHcnepmus,
6nono33. Hayano opranuyeckoii asonoumnu. MoseneHune

nepBebIX KNeToK. IBotoLnA MeTabonusma. Isotoumns
nepebix KNeTok. [poKapnoTLl U 3yKapuoThl.
[poncxoXLeHMEe MHOTOKNIETOYHBIX OPraHU3MOB.
Bo3HWKHOBEHME OCHOBHbIX LLAPCTB 3YKapuoT.
OCHOBHble YepThl 3BONIOLMUM PACTUTENLHOTO MUPA.
OCHOBHble YepThl 3BOMIOLMUM KMBOTHOTO MUPa.

Tun 3aHaTuA

TeopeTtudyeckoe 0byyeHue - 03HAKOMNEHNE C HOBbIM
Matepuanom

[naHupyemble 0K 02, OK 04;
o6pa3oBaTesibHble | XapaKTepu30BaTb NPeANOChIIKM U ABUKYLME CUITb
pe3ynbTathl BO3HWKHOBEHMA MHOT000Opa3ns BMOB
dopmbl
OpraHu3aumu
P y Jlekuus
yyebHoi
LEeATENbHOCTH

Tunbl OLEHOYHBIX
MeponpuATUI

®poHTaNbHbLIA ONpoc

3apaHusa ans
CaMOCTOATENbHOTO
BbINOJIHEHUA

MoarotoBka YyCTHOTrO COOOWEHMA U IEHTHI BDEMEHU
BO3HWKHOBEHMA W PA3BUTUA KMUBOTHOTO U
pacTUTENIbHOro MUPa
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Tabnuua 27
OnopHbIf KoHCNeKT no Teme «[1poncxoxaeHne YenoBeKa — aHTPONOreHes»

Tema 3aHATUA 3.5

I'Ipomcxon(p,eHwe yenoBeKa — aHTponoreHes

CopepxaHue TeMmbl

AHTpononorusa — Hayka o yenoBeke. CuctemaTuyeckoe
nonoxeHue yenoseka. (xoacTBO Yenoseka ¢
KMBOTHbIMU. OTAINYMA YeNOBEKA OT KUBOTHbIX.
[pAMOXOXAEHME U KOMNIEKC CBA3AHHbIX C HUM
Nnpu3HakoB. Pa3BuThe roNoBHOIrO MO3ra 1 BTOPOW
CUTrHanbHOM cuctembl. COOTHOWEHME BUONOTUYECKUX W
coumanbHbix GAaKTOPOB B aHTpONoOreHese

OcHoBHble CTagnmW aHTponoreHesa. [lpuonuteku —
npeaKu YenoBeKa U YenoBeKooOpasHbIx 06e3bsH.
[IpoTOAHTPON — NpeflWecTBEHHNK YenoBeKa. ApxaHTpon
— ApeBHenwWwnin yenosek. NaneoaHTpon — ApeBHUN
yenoseK. HeoaHTpon — YeNoBEK COBPEMEHHOTO TUNa.
JBONOLMA COBPEMEHHOTO YENOBEKA.
Yenoseyeckue pacsl. 0CHOBHble 60/bLIME PACHI:
eBponeounjHas (eBpa3unickasn), Herpo-aBcTpanonaHas
(3KkBaTOpWanbHasa), MOHronouaHas (asmaTcko-
amepuKaHcKasn). Bpems M MecTo BO3HUKHOBEHUA
yenoBeyeCcKux pac. EgMHCTBO YenoBeyeckux pac.

Tun 3aHaTuA

TeopeTtudyeckoe 0byyeHue - 03HAKOMNEHNE C HOBbIM
Matepuanom

[naHupyemble 0K 02, OK 04;
obpa3oBaTtesibHble | XapaKkTepu30BaTh NPELNOCHIIKM U ABUKYLME CUITb
pe3ynbTathl BO3HWKHOBEHMA MHOT000Opa3ns BMOB
dopmbl
OpraHu3aumu
P y Jlekuus
yyebHoi
LEeATENbHOCTH

Tunbl OLEHOYHBIX
MeponpuATUI

®poHTaNbHbLIA ONpoc
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3apaHusa ans
CaMOCTOATENbHOTO
BbINOJIHEHUA

Pa3paboTKa NeHT BPEMEHM 1 MEHTA/bHBIX KapT Ha
BbI6Op:

«JIBOJIOLMA COBPEMEHHOTO YenoBeKay, «Bpema n nytu
pacceneHus YenoBeka no nnaHetey, «Bnuanue
reorpaduyeckoin cpesbl Ha MOPPONOTUI0 U PUIUONOTUID
yenosekay, «4enoBeyeckne packly, 06cyxaeHne
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Tabnuua 28
OnopHbI KOHCNEKT N0 TeMe «IKonornyeckue hakTopbl U cpefbl U3HUY»

Tema 3aHATMSA 4.1

JKonorunyeckue hakTopbl U Cpeabl XU3HH

CopepxaHue TeMmbl

Cpepnbl 06MTaHKUA OpraHN3MOB: BOAHASA, HA3EMHO-
BO3AYLWHAasA, NOYBEHHAsA, BHYTPUOPraHU3MeHHas.
DU3NKO-XMMUYECKME 0COOEHHOCTHU Cpea 0OUTaHMA
opraHu3moB. lNpucnocobneHns opraHN3MoB K KU3HMU B
pa3Hbix cpepax. [loHATHe 3Konornyeckoro daktopa.
Knaccugukauua akonornyeckux pakropos. lpasuno
muHumyma H. JInbuxa. 3akoH TonepaHTHoCTH B.
lWendoppaa.

Tun 3aHaTuA

TeopeTtudyeckoe 0byyeHue - 03HAKOMNEHNE C HOBbIM
Matepuanom

[naHupyemtle 0K 01,0K 07;
obpasoBatesibHble | OnuUChbIBATL CBA3b MEXAY OPraHM3MOM U CPefoW ero
pe3ynbTathl 06MTaHUA
dopmbl
opraHu3aumu
P . Jlekuus
yyebHoi
LEeATeNbHOCTH

Tunbl OLEHOYHBIX
MeponpuATUI

TecT No 3K0N0rMYeCcKMM (haKTOpPaM 1 CPEAaM KU3HU
OpraHu13MoB

3apaHusa ans
CaMOCTOATENbHOTO
BbINOJIHEHUA

[loBTOpPEHME MaTepHanoB nekuuu
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Tabnuua 29

OnopHbIi KOHCNEKT no Teme «[Tonynaums, CO06LWECTBa, 3KOCUCTEMbI»

Tema 3aHATUA 4.2

I'Ionynﬂ unsa, COO6LLL€CTBa, JKOCUCTEMBI

CopepxaHue TeMmbl

JKonornyeckas xapakTepucTuka Buaa u nonynauuu.
JKoNnornyeckasa HuLWa BMAA. IKONOrMYecKue
xapakTepuctuku nonynauuu. Coobuiecrsa u
3Kocuctembl. bruoueros u ero ctpyktypa (B.H. Cykaues).
CBA3M Mexay opraHn3mamu B 6uouleHo3e. CTpyKTypHble
KOMMOHEHTbI 3KOCUCTEMbI: MPOAYLEHTLI, KOHCYMEHTI,
penyueHTbl. KpyroBopoT BeWecTB U NOTOK 3HEPTUM B
3Kocucteme. Tpodhnyeckune ypoBHM.

AHTpONOTreHHble 3KOCUCTEMbI. ATPO3KOCUCTEMDI.
OTnnyms arposkocuctem ot 6UOreoL,eHO30B.
Yp6oskocuctembl. 0CHOBHbIE KOMMOHEHTHI
ypbosaKocucTem.

Tun 3aHaTuA

TeopeTudyeckoe 0byyeHue - 03HAKOMNEHNE C HOBbIM
Matepuanom

0K 01, 0K 02, OK 07;

[naHupyemble y
OnucbiBaTh CBA3b MEXAY OPraHM3MOM U CPEAOM ero

006pa3oBaTeNibHble
06MTaHUA

pe3synbTaThl .
YcTaHaBAMBaATL CBA3b CTPYKTYPbI U CBONCTB IKOCUCTEM

dopmbl

OpraHv3aLmm

P . Jlekuus
yyebHoi
LEeATeNbHOCTH

Tunbl OLEHOYHBIX
MeponpuATUI

CocTaBneHue CXeM KpyroBopoTa BeLlLECTB, UCMNOMb3Ys
MaTepuanbl NeKLum

3apaHusa ans
CaMOCTOATENbHOTO
BbINOJIHEHUA

[loBTOpPEHME MaTepHanoB nekuuu
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Tabnuua 30

OnopHbIi KOHCNEKT no TeMe «buocdepa - rnobanbHas 3KONOrMYECKas cucTema

Tema 3aHATMA 4.3

BMochepa - rnobanbHas 3KosorMyeckas cucrema

CopepxaHue TeMmbl

Buoctepa - xuBas obonoyka 3emnu. Pazsutue
npencTaBieHuii o buocdepe B Tpyaax B.W.
BepHapckoro. 06nactu 6uocdepsl v e€ coctas. Xunsoe
BELWeCTBO Guocdepsl U ero GyHKLUM

3aKOHOMEPHOCTU CYLEeCTBOBaHNA Bruocdepsl.
OcobeHHOCTM Buocthepsl Kak rnobanbHON 3KOCUCTEMDI.
AunHamuyeckoe pasHoBecue B buocdepe. PUTMUYHOCTD
fBNeHnn B brocdepe. KpyroBopoThl BEWECTB U
buoreoxnmmnyeckue Lnknbl. FnobanbHble 3KoN0rMyeckue
npo6nembl COBPEMEHHOCTU U NYTU UX PeELIeHUs

Tun 3aHaTuA

TeopeTtudyeckoe 0byyeHue - 03HAKOMNEHNE C HOBbIM
Matepuanom

0K 01,0K 02, 0K 07;
[naHupyemble y
OnucbiBaTh CBA3b MEXAY OPraHU3MOM U CPefon ero
006pa3oBaTeNibHble
06UTaHNA
pe3ynbTathl
YcTaHaBAMBaATL CBA3b MEXAY CTPYKTypamu buocdepsl
dopmbl
OpraHu3aumu
P y Jlekuus
yyebHoi
LEeATENbHOCTH

Tunbl OLEHOYHBIX
MeponpuATUI

OueHuBaemas ANCKyCCcna

3apaHusa ans
CaMOCTOATENbHOTO
BbINOJIHEHUA

Tect
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Tabnuua 31

OnopHbIi KOHCTEKT Mo Teme «BnuaHne aHTponoreHHbIx hakTopoB Ha buocdepy»

Tema 3aHATUA 4.4

BnusHue aHTponoreHHbix GpakTopos Ha buochepy

CopepxaHue TeMmbl

AHTponoreHHble BO3AeNCTBMA Ha Buocdepy.
3arpA3HeHna Kak BU aHTPONOreHHOro BO34eiCTBUA
(xumudeckoe, pnanyeckoe, 6UONOrMYECKOE, OTXOAbI
npou3BoACTBa U NOTPebieHnA). AHTPONOTeHHbIE
BO34eNCTBMA Ha aTmocdepy. Bo3geicTeua Ha
rugpocdepy (3arpa3HeHna n X UCTOYHUKU, NCTOLLEHUA
BoJ). Bo3peiicteua Ha nutocdepy (gerpagauma noyssi,
BO3/e/iCTBME Ha rOPHbIe N0poja, Heapa).
AHTpONOreHHble BO3LENCTBUA HA BUOTUYECKME
coobuecTBa (s1eca v pacTMTesibHble CO00LYeCTBa,
HUBOTHbINA MUD).

Tun 3aHaTuA

TeopeTudyeckoe 0byyeHue - 03HAKOMNEHNE C HOBbIM
Matepuanom

OK 01, OK 02, OK 04, 0K 07;
OnucbiBaTth rnobanbHble U pernoHanbHble

MnaHupyemble 3KONIOTUYECKMUEe NPOBIEMbI U NYTU UX MUHUMU3ALLUM
obpa3soBaTenbHble | [lpeanarate cnocobbl feicTBMA No 6e3onacHomy
pe3ynbTaThl NOBEOEHWNIO U CHUKEHMIO BAUAHUA Y€NOBEKa Ha
NPUPOSHYI0 Ccpeay
Bbi6Gupath Mepbl fis COXpaHeHUs buopasHoobpasns
dopmbl
opraHu3aumm
P . Jlekuus
y4ebHoI
[EATENbHOCTH
Tunbl OLEHOYHBIX
Tect

MeponpuATUI
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3apaHusa ans
CaMOCTOATENIbHOTO
BbINOJIHEHUA

[loBTOpPEHME MaTepHanoB nekuuu
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Tabnuua 32
OnopHbIit KOHCTIEKT Mo TeMe «BnusHue coumanbHO-3KoNornYeckux hakTopos Ha
3[10POBbE YE0BEKAY

BnunsHune coumanbHO-3K0N0OTMYECKMX anKTOpOB Ha
300poBbLE YeNoBEKa

Tema 3aHATUA 4.5

3aopoBbe U ero coctaensiowme. Gaktopsl,
MOMOXMUTENBHO M OTPULATENBHO BAMAIOLME HA OPraHn3M
yenoseka. BpeaHble NpuBbLIYKK: MOCNEACTBUA U
npodunaktuka. Npobnema TeXHOr€HHbIX BO3AEACTBUIA Ha
3[0pOBbE YenoBeKa (INEKTPOMArHUTHble Mo, ObIToBas
XUMUA, N3OLITOYHBIE WYMbI, pagnaLMsa 1 T.n.). AganTauus
OpraHv3ma YenoBeka K hakTopam OKpyXatowein cpeasl.
CopepxaHue TeMbl | 3alyUTHbIE MEXAHM3MbI OPraHN3Ma YesoBeKa. 3A0POBLE U
paboToCnocoOHOCTS.

MpuHUMNbI hopMUPOBaHKA 380poBbecheperaiLLero
nosepeHus. ®usnyeckas akTUBHOCTb U 340POBbLE.
[pynnbl 350poBbA. OCHOBLI 3aKannBaHms.
Buoxnmuyeckne acnekTbl paLMOHaNbHOTO MUTAHUA.
MpaBuna 6e30MacHOro UCMoNb30BaHUA ObITOBbIX
NPMOOPOB U TEXHUYECKNUX YCTPOMCTB.

Teopetnyeckoe obyyeHne - 03HaKOMIEHNE C HOBbIM
Tun 3aHaTuA

MaTepuanom
0K 02, OK 04, OK 07;
[naHupyemble
WHTepnpeTupoBath pe3y/bTaTthl NPOBELEHHOTO
006pa3oBaTeNibHble
OMO3KONOrNYECKOTO IKCNEPUMEHTA C UCMONTb30BAHMEM
pe3ynbTathl
KONIMYECTBEHHbIX METOLOB
dopmbl
opraHv3aumm
P y Jlekuus
yyebHoi
LEeATENbHOCTH

Tunbl OLEHOYHBIX

N OueHuBaemas aucKyccus
MeponpuUATUiA
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3apaHusa ans
CaMOCTOATENbHOTO
BbINOJIHEHUA

[loBTOpPEHME MaTepHanoB nekuuu
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2.3. «MopenbHble npuMepbi» TEXHONOTUYECKUX KapT

Mo Bcem pasgenam [LUCUMNAUHLI NPefyCMOTPEHbl NpaKTUYeCKue unu
nabopatopHble 3aHATMA. C UENbl0 NPOEKTUPOBAHWA AEATENbHOCTM neparora W
obyyarowmnxcs pa3paboTaHbl TEXHONOTMYECKUE KapTbl YUEOHbIX 3aHATUN.

MpuBegemM npumep TEXHONMOTMYECKUX KApT MO TemaM NpaKTMYecKux pabor:
«3aKOHOMEPHOCTU HacnefoBaHua» (Tabnuua 33), «BnusHWe aHTPOMOreHHbIX
(hakTopoB Ha buochepy» (Tabnnua 34) u «bnoTexHonorum B MeanLMHe U hapmaLumy
(tabnuua 35) v npumep TEXHONOTMYECKON KapTbl Mo Teme nabopaTopHo# paboThl
«bnoakonornyecknin akcnepumeHTy (Tabnuua 36).

65



Tabnuua 33

TexHonorn4yeckas Kapra 3aHATUA N0 TEME «3aKOHOMEPHOCTU HACAe[0BaHMNA»
(ana npodeccwuii/cneunansHocreii: 19.01.19, 20.02.01, 20.02.03, 29.02.02, 29.02.04, 29.02.06, 29.02.02, 35.01.16,
35.01.20, 35.01.21, 35.02.09, 35.02.10, 35.02.11, 35.02.13, 35.02.14, 35.02.15, 36.01.02, 36.01.03, 36.02.01, 36.02.02)

Tema 3aHATuHA 3aKOHOMepHOCTVI HachepoBaHUA

AJ'IFODVITMbI peweHnAa 3aaa4 Ha onpepeneHne BepoATHOCTU BO3HUKHOBEHUA HACNEACTBEHHbLIX NMPU3HAKOB NMpPWU MOHO-, AMU-,

CopepxaHue Tembl
NOANTMOPUAHOM M aHANM3NPYIOLLEM CKPELLMBAHUM

Tun 3aHaTuUA lpakTuyeckoe 3aHATMe (NpakTUYeckas paboTa)
4. | ®opmbl
OpraHu3auuu . . y y
yue6Hoit [puMeHeHUe 3HAHUI, YMEHUIA, CNOCOOOB JEATENBHOCTU B y4€6HOM U NPAKTUYECKON AeATENbHOCTH
AEATENbHOCTH
Jransl 3aHATHA JlesTenbHOCTb Npenofasarens JleaTenbHOCTDb MnaHupyembie Tunbl OLEHOYHBIX
CTYIEHTOB obpa3oBartesibHble MepOnpUATHUIA
pe3ynbrarbl
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1. OpraHn3auuoHHbIA 3Tan 3aHATUA

Cozpganue  paboueit  06cCTaHOBKY, | [puBeTCTBYET ctyaeHTos. [ OtBeyatot Ha Bonpockl | OK 01, 0K 02, 0K 04 | YcTHbIi
aKTyanusauma  MoTuBoB  yuyebHoii | OnpegenseTr TeMmy, Uenb, 3afayu. | ns Aonycka K paborte. nK... (pOHTANBHBIN
[eATeNbHOCTH. posepka | [lpoBoAMT ONpPOC MO TEOpEeTUYeCKUM | YyacTeyroT B | OnucbiBaTh onpoc no Teme
BbINONHeHMA 3agaHuil BCP / BxogHoM | Bonpocam 3aKOHOMEPHOCTEN | AUCKYCCUN. 3aKOHOMEpPHOCTH «3aKOHOMEpHOCTH
KOHTPOb HACNeACTBEHHOCTUM W M3MEHYMBOCTH. HaCNeCTBEHHOCTM W | HACNeLOBaAHUAY
AKTyanusmpyetr TeMmy NpaKTUYeCKOM W3MEHYUBOCTU
paboTbl “ANroputMbl pelleHns 3apad
Ha  onpepgeneHne  BEPOSATHOCTU
BO3HUKHOBEHUA HACNeLCTBEHHbIX
NPU3HAKOB  MpPW  MOHO-, M-,
NOAUTMOPUAHOM W AHANU3UPYIOLWEM
CKpewwmBaHMU” Ha OCHOBE U3YYEHHbIX
Teop. 3HaHWUi
AkTyanusauus conepxanus, | 06bacHseT WHCTPYMEHTbI ans | KoHcnekTupyioT n| 0KO01,0K02 0K 04
HeobX0oMMOro NS BbINOJHEHUS | pelleHUs 3afay Ha  MOHO-, M-, | 334at0T BONPOCHI. NnK...
nabopaTopHbIX U NPAKTUYECKUX paboT | NOAUrM6pUAHOE W aHAnM3MpyoLee OnucelBaTth
CKpelimBaHue 3aKOHOMEpHOCTU
HaCNEeACTBEHHOCTU U
W3MEHYUBOCTU

2. OcHOBHOM 3Tan 3aHATUA
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OcmbicneHne copepxaHua 3apaHuil | [lemoHCTpUpyeT pelwexnne Tunosbix | Pewatot tunosyio | 0K 01, OK 02, OK 04
npakTMYecknx UM nabopaTopHbIX | 33Aa4 Ha MOHO-, iu-, NoAUrMGpUAHOE | 3aaavy Ha MOHO-, K-, nK...
pa6or, NOCNeAOBATENbHOCTU | M aHanu3Mpylollee  CKpeluBaHue | nonurubpuaHoe u | OnuceiBaTh
BbIMOJIHEHUA AeiCcTBUA  Npu | PPOHTANBHO aHanusupytollee 3aKOHOMEpPHOCTH
BbINONIHEHUM  33AAHMIA unm CKpelynBaHme C | HaCNepCTBEHHOCTM U
BOCNPOM3BEAEHNME thopmupyembIx NOMOLLbIO W3MEHYUBOCTU
3HaHMWIA MW WX TNpUMEHEHWe B npenopasarens
CTaHAAPTHBIX YCNOBUAX (N0 aHanoruu,
LENACTBMA B CTAHOAAPTHbLIX CUTYyaLMUAX,
TPEHUPOBOYHbBIE YNPAKHEHUA)
MepeHoC NpuoBpPeTeHHbIX 3HaHWMi u | [lenut  rpynny  Ha  nomrpynnsl. | 3anucsiBaoT ycnoeue | OK 01, OK 02, 0K 04 | 3apava Ha
WX NepBUYHOE NpPUMEHEeHWe B HOBbIX | peabsaBnseT 4 3ajayn pa3nMyYHOro | M 3a[alT  BONPOCHI. nK... MOHOrMbpuaHoe
WAN U3MEHEHHbIX YCIOBUAX C LENbIo | Tuna  CTyAeHTam  ana  pewenus | PewawTt 3agaun  Ha | Onpepenatb CKpeLLnBaHme.
(opmupoBaHus ymeHuit (TBopueckue, | noarpynnam. Habniopaer u nosicHseT | MOHO-, AW-, | BEPOATHOCTD 3apava Ha
npobnemHble 3aAaum, CUTyaLmm) B C/ly4ae 3aTPyAHEHNUS CTYIEHTOB nonurnbpuaHoe U | BO3HUKHOBEHHUS AnMrnbpuaHoe
aHanusupylouee HACNeACTBEHHbIX CKpelymBaHue y
CKpeLLnBaHue B | npu3HakoB NPy | JXUBOTHBIX.
noarpynnax Pa3NyHbIX 3apaya Ha
B3aMMOAENCTBMAX nonurnbpuaHoe
reHOB CKpelynBaHme y
MBOTHbIX.
3apava Ha
aHanusupymolee

68



CKpelimBaHue y
WUBOTHBIX.
06o6wenne u  cuctematmsauus | BoizsiBaer no 1 crymeHty ot | JoknageiBawoT y gocku [ 0K 01, 0K 02, OK 04
pe3ynbTaTos BbINOJIHEHMA | NOATPyNNb K [OCKe QAR | pe3ynbTaThl peleHus, nK...
nabopatopHbIx paboT, NPaKTUYECKUX | AeMOHCTpaumu peweHns 1 3apgayu. | 3a4atoT BONPOCHI Onpegensthb
paboT, yNpaXXHeHwii, 3afaHui Cnywaetr u KOppekTUpyeT no Xxopy BEpPOATHOCTb
A0KNaaa BO3HUKHOBEHMA
HACNeLCTBEHHbIX
NPU3HAKOB npw
Pas3NUYHbIX
B3aUMOJENCTBUAX
reHOB
3. 3aKniounTenbHbIA 3Tan 3aHATUA
NogBeneHue UTOrOB pa6otbl; | MopBoaut utorn (KommeHTMpoBaHue | PaboTaioT Hap | OKO01, 0K 02, OK 04
buKcauus  [OCTUXKEHUA  Leneid | BbINONHEHWA paboTbl (paccMoTpeHue | ownbKkamm npu nK...
(oueHka AeATeNnbHOCTU | M 0bcyxaeHue ownbOK) No pelweHuio | peweHnn 3agay  Ha | OnpepensTb
obyyaowmxcs); onpepeneHue | 3a4ay Ha MOHO-, An-, NOAUTMOPULHOE | MOHO-, LV-, | BEPOATHOCTb
nepcrnekTUBbl fanbHelilwei paboTl W aHanu3Mpylolee CKpelwmuBaHue, | nonurubpuaHoe W | BO3HUKHOBEHUS
BbICTABNAET OLLEHKMU. aHanusupyouiee HACNeLCTBEHHbIX
CKpelimBaHue NPU3HAKOB npw
Pa3NUYHbIX
B3aMMOAENCTBUAX
reHOB
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4. 3apaHuMa ana CaMoCTOATENIbHOTO
BbINOJIHEHUA

Boligaet JOMallHee 3aJaHue:
NOBTOPUTb  ANrOPUTMbl  PeLIeHUs
33ja4 M pewuTb CaMOCTOATENbHO
3a4a4u Ha MOHO-, an-

noAurnbpuaHoe u adanusupylouiee
CKpewuBaHue

MonyyaloT pgomawHee
3afjaHune B BUAE
nepeyHa 3agay

0K 01, 0K 02, OK 04
NnK...

Onpepenarsb
BEPOATHOCTb
BO3HUKHOBEHMUA
HACNeACTBEHHbIX
NPU3HAKOB
Pa3NNYHbIX
B3aMMOJENCTBUAX
reHoB

npu

3apayva
MOHOrMGpUAHOE
CKpeluBaHmue
XUBOTHbIX.
3apava
AUrnbpuaHoe
CKpeluBaHmue
XUBOTHbIX.
3apava
nonurnépupHoe
CKpeluBaHmue
XUBOTHbIX.
3apava
aHanusupyouiee
CKpeluBaHmue
XUBOTHbIX.

Ha

Ha

Ha

Ha

y
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Tabnuua 34
TexHonornyeckas kapta 3aHATMA No Teme «BnuaHue aHTponoreHHbix GakTopos Ha Buocthepy»
(ansa npogeccmit/cneymancHocreit: 19.01.18, 20.02.01, 20.02.03, 20.02.04, 35.01.26, 35.01.27, 35.01.19, 35.02.01,
35.02.02, 35.02.03, 35.02.04, 35.02.05, 43.02.05)

1. | Tema 3aHATUSA BnusHue aHTponoreHHbIx GakTopos Ha 6buochepy
2. CopepxaHue TeMmbl PeweHne npakTUKO-OPUEHTUPOBAHHBIX PACYETHLIX 33aAaHUN MO COXPAHEHUID NPUPOLHbIX
pecypcoB CBOEro permoHa NnpoxmBaHma «PacyeT CTPYKTYphLl 3aNacoB LpeBeCUHbI»
3. Tun 3aHATUA MpakTnyeckoe 3aHATHe (NpakTMYecKas paboTa)
4. dopmbl opraHu3auum y4yebHo [TpUMeHeHNe 3HaHNI, YMEHWIA, CIOCOOOB AEATENLHOCTU B YYEOHOW M NPAKTUYECKOIA
LeATeNbHOCTH LeATeNnbHOCTH
lnaHupyembie Tunbl OLEHOYHBIX
J1ansl 3aHATUSA flesrenbHocts flesrenbrocts obpa3oBaresbHbie MeponpuUATHiA
npenopaBarens CTYAIEHTOB
pe3ynbTarbl
1. OpraHu3aLMOHHDIN 3Tan 3aHATUA
Co3naHue paboyeit 06CTaHOBKY, [IpUBETCTBYET CTYAEHTOB. YuacteyioT B 0K 01, 0K 02, OK 04, OK 07 | YcTHblIi
aKTyanu3aums MOTUBOB YYeOHOIA Onpepenset Temy, Lens, ANCKYCCUK NnK... (bpOHTaNbHbI
AeatenbHocTu. MpoBepKa BbINOAHEHUS 3a7a4M NPaKTUYECKOM Mpepnaratb cnocoobbl 0npoc no Teme
3apanuii BCP / BxofHOM KOHTPOAb paboTbl. AKTyanusupyert AencTBuA no 6e3onacHoMmy | «BnusHue
MH(OPMALMIO N0 TEME. NOBENEHUIO U CHUKEHUIO AHTPOMOTEHHbIX
BAUAHMSA YeNOBEKa Ha thakTOpOB Ha
NPUPOAHYI0 cpeny buochepy»
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2. OcHOBHOM 3Tan 3aHATUA

OcmbiCneHue copepaHus 3anaHui
NpaKTUYeCKMX M nabopaTopHbix paboT,
noCcNesoBaTENbHOCTU BbINOAHEHMA
LEeWCTBUIA NPU BLINONHEHUU 33AHUIA UK
BOCNpOM3BeAeHNe POpMUPYEMBIX 3HAHUI
W MX NPUMEHEHUE B CTAHZAPTHbIX YCIOBUSAX
(no aHanorum, 0enCTBMA B CTaHAAPTHbIX
CUTYaLUAX, TDEHUPOBOYHbBIE YNPAXKHEHMA)

06BACHAET MHCTPYMEHTbI 1
peleHuUs U AeMOHCTPUPYET
pelleHne TUMOBLIX 33434 No
pacyeTy CTPYKTYpbl 3aNacoB
[\PEBECUHDI

PewaioT TMnoByto
33434y C NOMOLLbIO
npenofasatens u
3a[al0T BOMPOCHI.

0K 01, OK 02, 0K 04, OK 07
NnK...
Mpepnaratb cnocobbl
AerCcTBUsA Mo 6e30MacHOMyY
NOBEAEHUIO U CHUKEHUIO
BAMAHUA Y€N0BEeKa Ha

NPUPOJHYIO CPeay

MepeHoC NpMOBPETEHHbIX 3HAHWIA U UX
nepBUYHOE NPUMEHEHME B HOBbIX MU
W3MEHEHHBIX YCNOBUSX C LieNblo
(hOpMMPOBAHUA YMEHMIT (TBOPYECKME,
npobnemHble 3aaayu, cutyauum) (ans

[lenut rpynny Ha noarpynnel.

[penbsaBnfeT 4 3apauu
Pa3MYHOIO TUNA CTYAEHTAM
OAA PeWeHnsa Noarpynnel.
Habnwopaet u noscHseT B

3anuceiBatoT
yCI0BME U 334at0T
BONpocCkl. Pewaror
3a[auu No pacyerty
CTPYKTYpPbI 3anacos

0K 01, OK 02, OK 04, OK 07
NnK...
Mpepnaratb cnocobbl
AencTBMA No 6e30NacHOMyY
NOBEEHUIO U CHUKEHWIO

4 33734,
cojepxaliue
OnucaHue necos
Pa3IMYHOro TMNA

CEMUHAPOB U NPAKTUYECKUX paboT) Clyyae 3aTpyLHeHUs APEBECUHbI BAWAHUA YENOBEKA HA
CTYAEHTOB NPUPOAHYIO Cpeny

0606weHne U cUcTEMATM3aALUMA Bei3biBaeT no 1 CTypeHTy 0T KoppektupytoT 0K 01, 0K 02, OK 04, OK 07

pe3ynbTaToB BbINONHEHUSA Na6OPATOPHbIX NOArpynnbl K AOCKE Ans pelleHue 3aa4 Ha nK...

paboT, NpaKTUYeCcKux paboT, ynpaXKHeHwil,
33a0aHNIA

AEMOHCTPALMK peweHus 1
3apaumn. Cnywaer un
KOPPEKTMPYET No xoay
AoKnaaa

ocHoBe pa3bopa

Mpepanaratb cnocobbl
AeicTBus no 6e3onacHomy
NOBEAEHUIO U CHUKEHUIO
BAMAHMA YENOBEKA Ha

NPUPOAHYIO Cpesy

3. 3aKknounTesnbHbIA 3Tan 3aHATUA
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MNopaBeaeHWe UToros paboTel; huKcaums
LOCTUXEHUA Lenei (OLEHKA AeATENbHOCTH
obyyalolwmxca); onpepeneHue
nepcneKkTUBbI AanbHeWen paboTbl

MopBoaUT UToru
(KOMMEHTUpOBaHWe

BbINOMHEHUA paboTel
(paccmoTpeHue "

obcypeHne  owwnbok) no
PeleHnio 33a[ay no pacyety
CTPYKTYPpbI 3anacos
[\PEBECUHDI

PaboTtator Hapg
owunbkamu

0K 01, OK 02, 0K 04, OK 07
NnK...
Mpepanaratb cnocobbl
AerCcTBUsA Mo 6e30MacHOMyY
NOBEAEHUIO U CHUKEHUIO
BAMAHUA Y€N0BEeKa Ha

NPUPOAHYI0 Cpeny

4. 3apaHusa gns CaMoOCTOATENbHOTO
BbiMOJIHEHUSA

BblpaeT pomawHee 3apaHue:

NOBTOPUTb NOBTOPUTb
AJITOPUTMBI pelleHna 3aaad U
pewunTb CaMoCToATENbHO
3da4a4un

MonyyaoT aomallHee
3ajlaHMe B BuUAe
nepeyHs 3afav

0K 01, OK 02, OK 04, OK 07
NnK...
Mpepnaratb cnocobbl
AencTBMA No 6e30NacHOMyY
NOBEJEHUIO U CHUKEHUIO
BNUSHUA YeNOBeKa Ha

NPUPOAHYIO Cpeay
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TexHonornyeckas kapta 3aHaTus no Teme «brnotexHonornu B meguumHe u dapmavumy
(mnsa npogeccuin/cneumanbHoctein 34.02.02, 34.02.01, 34.01.01, 33.02.01, 32.02.01, 31.02.06, 31.02.05, 31.02.04,
31.02.03, 31.02.02, 31.02.01)

Tabnuua 35

1. | Tema 3aHsATHA

BuoTEXHONOIMK B MEAMLMHE U (hapMaLum

2. | Conepxanue Tembl

Keicel Ha aHanu3 nHGOpMaLUK 0 Pa3BUTUN BUOTEXHONOTUIA B MeguLuHe 1 dapmaumu (no rpynnam)

3. | Tun 3aHATHA

MpakTuyeckoe 3aHATHe (NpaKTUYecKas paboTa)

neATENbHOCTU

®opmbl opraHu3auuu yuebHoi

MpumMeHeHUe 3HaHUI, yMEHWIA, CNOCOOOB AEATENBHOCTW B y4€OHOM M NPAKTUYECKON AeATeNbHOCTH

Jtansbl 3aHATUA

LleaTrenbHOCTD
npenopasatens

llesaTenbHOCTL CTYAEHTOB

[nannpyemsbie
obpa3soBaresibHble
pe3ynbTarhb

Tunbl OLEeHOYHbIX
MeponpuaTui

1. OpraHM3auUOHHbIA 3Tan 3aHATUA

Co3naHue pabouei
06CTaHOBKM, aKTyanu3auus
MOTUBOB y4eBHOI
pestensHocTu. MpoBepka

[IpUBETCTBYET CTYAEHTOB.
Onpepenset Temy, Lenb,
3apaun.

3apatT BONPOCHI.

AHanu3npoBsaTtb aTUYECKME
aCneKTbl COBPEMEHHbIX
uccnenoBaHuii B obnactu
OMOTEXHONOTMM 1
FeHeTUYECKUX TeXHOOT Ui
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BbINOJHEHUA 3aaaHuii BCP /
BXOZHOW KOHTPO/b

AKTyanusaums cofiepanus,
Heob6x0AMMOoro gns
BbINOJIHEHUA TABOPATOPHbIX
W NpaKTU4eCcKux pabot

AKTyanu3upyet 3HaHus
CTYAEHTOB MO TeMe
«bunoTtexHonoruin B
MeauLMHe n papmaymmny

Y4acTBYIOT B UCKYCCUMU,

AHanu3nposaTtb aTUYECKME
acneKTbl COBPEMEHHbIX
“ccneqoBaHuin B 06nactu
OMOTEXHONOTUM 1
FeHETMYECKNUX TeXHONOT Uit

2. OCHOBHO# 3Tan 3aHATUA

OcmbiCneHmne cogepXaHus
3a[laHNI NPAKTUYECKUX U
nabopaTtopHbIx paboT,
NOCNEA0BATENBbHOCTH
BbINOJSIHEHUS [EWACTBUI
Npu BbINOJHEHMM 33AaAHUN
WK BOCNPOM3BEAEHUE
(hopmMUpyEMBIX 3HAHUI U UX
NnpUMEHeHue B
CTaHAAPTHbIX ycnoBuaAx (no
aHaNoruu, AENCTBUA B
CTAHOAPTHbIX CUTYALMSAX,
TPEHUPOBOUHbIE
yNpaxHeHUA)

06bACHAET NpaBuna NOUCK
W aHann3 MHPOPMALUM U3
Pa3/INYHBIX UCTOYHUKOB
(HayyHas u yuyebHo-
Hay4Has nuTepaTypa,
CpencTBa MacCoBOM
WH(OpMaLUK, ceTb
WHTepHeT u apyrue).

KoHcnekTupytoT npasuna
NOMCK U aHanu3
MH(OPMALUY U3 PA3AUYHBIX
MCTOYHMKOB (HayyHas U
y4yeOHO-Hay4Has
nuTepatypa, CpeacTea
MacCcoBOW MHbOpMaLuK,
ceTb MiHTEpHET v apyrue).

0K 01, 0K 02, OK 04
nee...
AHanu3nposaTb 3TU4ECKME
acneKTbl COBPEMEHHbIX
MCCNeaoBaHUi B 061acTy
OMOTEXHONOTUM 1
FeHETUYECKUX TEXHONOT Uit

KoHcnekT

}nk ykasbiBaroTcs B coorBerctBuu ¢ ®I'OC CIIO peanusyemoii npodeccun / CrienuanbHOCTH
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MepeHoc NpuobpeTeHHbIX
3HAHWIi U UX NEPBUYHOE
NpUMEeHeHUe B HOBbIX MU
W3MEHEHHBIX YCII0BUAX C
uenbio GopMmUpoBaHMUA
YMeHMi1 (TBOpYECKME,
npobnemHble 33a4K,
cuTyauum) (ons ceMMHapoB
M NpaKTUYecKnx pabor)

Henut rpynny Ha
noarpynnsl. [pegbasnser
KeMCbl Ha aHanu3
MHGOPMALUM O PA3BUTUM
6uoTexHonoruii B
MeauLMHe 1 hapmauuu.

Habnopaet 3a peweHuem
KENCOB U NOACHAET B
Cnyyae 3aTpyaHeHuUs
CTYEHTOB.

3anuceIBaIOT yCIOBME U
334a0T BOMPOCHI.

PewaloT Keiicbl HA aHann3
MHbOPMALMU O PA3BUTUM
OMOTEXHONOT NI B
MeAMLMHE 1 (hapMaLum no
noArpynnam.

0K 01, OK 02, OK 04
NK...
AHanu3nposaTb 3TU4ECKME
acneKTbl COBPEMEHHbIX
MCCNeaoBaHUi B 061acTy
OMOTEXHONOTUM 1
reHeTMUYECKUX TEXHONOT Uit

Keicbl Ha aHanm3
MH(OpPMALUK O Pa3BUTUN
OUOTEXHONOTUIA B
MeauLMHe N papmaymu

06061wweHue u
cucTemaTn3aums
pe3yNbTaTOB BbINOJHEHUS
nabopaTopHbIX pabor,
npakTUYecKkux pabor,
YNPAKHEHUN, 338aHUIA

[lpoBepser
npefBapuUTeNbHble
pe3ynbTaTthl paboTsl
CTYLEHTOB N0 PELIEHUID
Kenca (KOMMEHTUpOBaHUE
BbINOSIHEHWS paboThl
paccMOTPeHUE U
obcyaeHue own6oK)

CooTHOCAT peleHune cBoero
Keica C KOMMeHTapuamm
npenofasarens

0K 01, 0K 02, OK 04
MK...
AHanu3npoBsaTtb aTUYECKME
aCneKTbl COBPEMEHHbIX
nccnenoBaHuUiA B 06nacTu
OMOTEXHONOTUM U
FeHeTUYECKUX TeXHONOTUiA

CaMOKOHTPONb CTYAEHTAMU

3. 3aKknounTenbHbIA 3Tan 3a

HATUA

[TopBegeHue UToroB
paboTel; pukcayus
LOCTUXeHUs ueneit (oLeHKa
AEeATENbHOCTH

[MogBOAUT UTOTK
(KOMMEHTUPOBaHWe
BbINOJHEHMSA PAGOTHI

paccMOTpeHue 1

PaboTaloT Haj owmnOKamK,
BO3HUKLWIWUMU B XOA€
PELEHUSA KeilcoB Ha aHanu3
UHdOpPMALUK O Pa3BUTUM

0K 01, 0K 02, OK 04
fK...
AHanu3nposaTb 3TU4ECKME
aCneKTbl COBPEMEHHbIX
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obyyatowmxcs);
onpegeneHune NepPCneKTUBbI
AanbHelweit paboTbl

obcyxpaeHmne ownbok) no
peLIEHMIO KENCOoB Ha
aHanu3 nHdopmauum o
pa3BUTUU BUOTEXHONOTHIA B
MeauLMHe U hapmaLuu.
OTBEYaeT Ha BONPOCHI

OUOTEXHONOTUIA B

MeauuMHe U hapmauum.

uccnefosaHuin B obnactu
OUOTEXHOMOTUU U
FeHeTUYECKUX TEXHONOM Ui

CTYAEHTOB.
4. 3apaHusa gns Bbigaet pomalHee MonyyaloT gomallHee 0K 01, 0K 02, OK 04 YcTHoe coobuieHue ¢
CaMOCTOATENbHOI O 3afjaHune: NoAroToBUTH 3alaHue no NOAroTOBKe fK... npe3eHTauunen

BbiMOJIHEHUA

yCTHOe coobLieHue no
pe3ynbTaTam peleHus
Kelca C npe3eHTaLuen

YCTHbIX COOOLLEHWIA.

AHanu3nposartb aTUYeCKmne
acrneKTbl COBPEMEHHbIX
nccnenoBaHuid B 06nactu
BMOTEXHONOTUM U
FeHeTUYECKUX TEXHONOT Uit
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TexHonornyeckas KapTa 3aHATUA NO TEeME «bnoskonornyeckun JKCNepumeHT»

Tabnuua 36

1. | Tema 3aHATHA buosakonornyecknin akcnepumeHT
OueHKkM KayecTBa aTMOCHEPHOro BO3AyXa N0 COCTOAHMIO XBOU COCHbI 0O6bIKHOBEHHOM (N0
2. | CopepxaHue TeMbl . .
GAYKTYMpylOWen acCMMMETPUN NUCTbEB Gepe3bl MOBUCION)
3. | Tun 3aHaTUA NabopatopHas paboTa
4 ®opmMbl OpraHn3aumm [pUMeHeHWe 3HaHWI1, YMEHWIA, CNTOCOOOB AEATENBHOCTU B YY€OHOM 1 NPAKTUYECKON
" | yuebHOIt feATenbHOCTH [eATeNnbHOCTH
[lnanupyemsie Tunbl OLEHOYHbIX
HlesatenbHocCTb N
Jranbl 3aHATUA JlesaTenbHOCTb CTYAGHTOB obpa3oBartesibHble MepOonpUATHiA
npenopasatens
pe3ynbTarbl
1. OpraHU3aUMUOHHbI 3TaN 3aHATUSA
Co3naHue pabouei [lpUBETCTBYET CTYAEHTOB. OteeyarT Ha Bonpockl gna | lposoauTs Bonpocsl gns fonycka K
06CTaHOBKM, akTyanu3auusa | lNpoBoauT onpoc o AonycKa K pabore. 6103KONOTUYECKNIA paboTe
MOTUBOB y4eBHOI METOAMKE, UCNONb3yeMon B | [leMoHCTpupytoT IKCNEepUMEHT
peatenbHocTu. MpoBepka pabore. [poBepser 0TOOpaHHbIN MaTepuarn, MnaHupoBathb
BbINOAHEHMA 3aaaHunidi BCP / | Hanuuue oTobpaHHOrO NOATOTOBNEHHYIO hOpMY 6103KONOTUYECKNIA
BXOJHOMN KOHTPOSb MaTtepuana, NofroToBKy oTyerta. 3KCNEpUMEHT
opmbl oTYeTa (B TETPAAM | YuacTBytoT B 06CykaeHun | MHTepnpeTupoBathb
AOJIKHbBI ObITb 3aMMUCaHbI: Lenu 1 3apau. pe3ynbTaTbl NPOBEAEHHOTO
Tema, uenb pabotl, BMO3KONOrNYECKOTO
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aHaNM3MpyeMble NPU3HAKMY,
pabouue TabnuLbl AN
3aN0J/IHEHMSA, pPacyeTHble
(opmynbl, Kputepuu
OLIEHKM KayecTBa
aTMoC(epHOro Bo3ayxa)
OnpepenseT uenb 1 3agauu.

3KCNEPUMEHTA C
MCNOJb30BaHUEM
KONMU4YeCTBEHHbIX METOA0B

AKTyanusauus cofiepxaxus,
HeobxoumMoro ons
BbINOJIHEHUA 1TABOPATOPHbIX
W NpaKTUYeCKnx pabot

AKTyanusupyert 3HaHuUA
CTYAEHTOB 0 3arPA3HALNX
BELWECTBAX U UX
MCTOUYHMKAX, A TaKKe
nocneacTBUAX

3arpsA3HeHuns
aTMOC(EepHOro BO3ayX.

OTBEYAIOT Ha BONPOCHI
npenogaearens o
3arpA3HAIOLLUX BELECTBAX
M UX UCTOYHMKAX, @ TAKKe
noCNefCcTBUAX
3arpA3HeHNs
aTMOC(EepHOro BO3ayX.

0K 01, OK 02, OK 04, OK 07
poBoauTh
BM03KONOrMYECKMif
3KCNEpUMEHT
naHupoBarb
BM03KONOrMYECKMif
3KCNEpUMEHT
WHTepnpetupoBats
pe3ynbTaThl NPOBEAEHHOTO
6103KONOTMYECKOrO
3KCNEPUMEHTA C
MCNONb30BAHUEM
KONMYECTBEHHBIX METOLLOB

Bonpocsl 0 3arpA3HA0LWMX
BELWECTBAX U UX
UCTOYHMKAX, @ TAKXKe
NOCNeLCTBUAX 3arpA3HEHNS
aTMOC(EepHOro BO3ayX.

2. OcHOBHOM 3Tan 3aHATUA

OcmbicneHune cogepXaHus
3alaHUM NPAKTUYECKUX U
nabopaTtopHbIx paboT,
nocnefoBaTeNbHOCTH

[loBTOpSAET anroputm
BbINOJIHEHMSA N1a6OPATOPHOA
paboThl.

JlenaoTt HepocTawUmne
3anucK B TETPAaM

0K 01, OK 02, OK 04, OK 07
posoanTb
OM03KONOTNYECKMIA
3KCnepuMeHT
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BbINOJSIHEHUS [EWACTBUI
Npu BbINOJHEHMM 33AaAHUN
WU BOCNPOU3BeLeHue
(hopmMUpyEMBIX 3HAHUI U UX
NnpUMEHeHue B
CTaHZAAPTHbIX ycnoBuax (no
aHanoruu, penNCcTBuA B
CTAHOAPTHbIX CUTYALMSAX,
TPEHUPOBOUHbIE

lnannposatb
6103KONOTrUYECKNiA
3KCNepUMEeHT
WHTepnpetupoBsatb
pe3ynbTaTbl NPOBEAEHHOr0
6MO03KONOrMYECKOTO
3KCNepUMEHTa C
MCNONb30BAHUEM
KOJIMYECTBEHHbIX METOA0B

YNPaXKHEHUA)
CamocTtosaTensHoe Hab6nwopaer 3a BoinonHatoT KamepanoHyio | poBoauThb 3anonHeHHble Tabaunupl,
BbIMOJIHEHME 33aaHUIA BbINOJIHEHWEM 06paboTKy cobpaHHOro 6M03KONOTUYECKNiA pacyeTbl, ONpeAeneHue
NPaKTUYECKUX Un nabopatopHoii paboThl, MaTepuana CornacHo 3KCNepuMeHT Knacca YncToThl
nabopatopHbIx paboT OpraHu3yeT, NOACHSAET B anroputmy nabopatopHoit | lnaHMpoBaTh atMochepHoro Bo3ayxa Ha
B COOTBETCTBUM C Cyyae 3aTpyaHeHus paboTbl, 3aNUCbIBAIOT BMO3KONOrYECKHiA nccnenyemMom yuacTke.
WHCTPYKUMEH, CTYAEHTOB. NoAYYEHHbIE Pe3ybTaThl B | IKCMEPUMEHT
METOAMYECKUMM TeTpaab. Mposoasar WHTepnpeTupoBarth
yKa3aHuaMM, pacyeTbl, ONpefensioT pe3ynbTaTbl NPOBEAEHHOT0
TEXHONOTNYECKUMM KNacc YncToThl 6103KONOTMYECKOrO
KapTamu (ans atMocthepHOro Bo3ayxa 3KCNEepUMEHTA C
nabopatopHbIx paboT) nccnenyemMoro yyacTka. MCNONb30BAHUEM

KONIMYECTBEHHBIX METONI0B
0606wWweHwue u OpraHu3yeT paboTy no 06cyxpatoT B napax u 0K 01, OK 02, OK 04, OK 07 0606waloLwumin BbIBOA 0

cCncrematTm3auums
pe3y/ibTaTOB BbINOJIHEHUA

COCTaB/ieHUI0 obLero
BbIBOAA O KayecTse

3anucbiBalOT 06LWKMIA BbIBOA,
0 COCTOSIHUM

KauecTBe aTMOC(EepHOro
BO3[yXa Ha TeppUTOpUM
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nabopaTopHbIx pabor, aTMOC(epHOro Bo3fyxa Ha | aTMochepHOro Bo3ayxa MpoBoANTb NPOXKUBAHUS
npaKTMyeckux pabor, TEPPUTOPUM NPOKMBAHUS nccnepyemoro panoHa. 6103KONOTrUYECKNiA (uccnepoBaHus)
YNPaXKHEH WA, 3a[laH Wik (nccnepoBanus). 3KCNEPUMEHT
lnannposatb
BMO3KONOTUYECKMIA
3KCnepuMeHT
WHTepnpetupoBsatb
pe3ynbTaTbl NPOBEAEHHOTO
6MO03KONOrMYECKOTO
3KCNepuMeHTa ¢
NCNONb30BAHUEM
KONIMYECTBEHHbIX METO/I0B
3. 3aKniounTenbHbIA 3Tan 3aHATUSA
NopBepeHue UToroB PopmMupyeT BbIBOS, 0 0TBEYAOT HA BONPOCHI 0K 01, 0K 02, OK 04, OK 07 Bonpocel
paboTbl; hUKcaLus 3arpA3HeHnm npenogasarens o Hanuuuu | MpoBoanTb [MpOrHO3 COCTOAHUSA
LOCTUXEHUA Leneii (OUeHKa | aTMOC(epHOro Bo3ayxa WAN OTCYTCTBUM BMO3KONOrYECKHiA aTMOC(epHOro Bo3ayxa B
LEATENbHOCTH ncecnenyemoro panoHa Bo WCTOYHUKOB 3arpA3HEHUA | IKCNEPUMEHT cnyyae, ecnu:
obyuarowmxcs); B3aMMOCBA3N C no 6A1M30CTH OT MnaHupoBatb - HAarpy3Ka Ha aTmocdepy
onpepeneHue NepcneKkTUBbl | aHTPOMOreHHbIMM WCCNeAYEMOro0 yyacTKa 1 BMO3KONOrYECKHiA OCTAHETCA NPEeXHeN;
AanbHeliwei paboTl WCTOYHUKAMM 3arpA3HEHUSA. | UX BO3MOXKHOTO BAMAHUS 3KCNEPUMEHT - Harpy3Kka Ha aTmocdepy
Ha aTMocdepy, a TaKkxe WHTepnpeTupoBaThb CHU3UTCS;
BbIABUTALOT pe3ynbTaTbl NPOBEAEHHOTO - Harpy3Kka Ha aTmocdepy
NPeAnonoXeHue o 6MO03KONOrMYECKOTO BO3pacTerT.

COCTOAHMM aTMOChepb! B
cnyyae, ecnu:

3KCNEPUMEHTA C
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- Harpy3Ka Ha atmocdepy
OCTAHETCA NpeXxHen;

- Harpy3Ka Ha atmocdepy
CHU3UTCS;

- Harpy3Ka Ha atmocdepy
BO3pacTerT.

MCNOJb30BaHUEM
KONMU4YeCTBEHHbIX METOA0B

4. 3apaHusa ans
CaMOCTOATENIbHOT O
BbINOJIHEHUSA

Bolgaet gomawHee
3apaHwve: 1. oBTOpUTH
TeopeTuyecKuin marepuman o
3arpsA3HeHuu atmocheps u
cnocobax ero oLeHKH.

2. [loArotoBuTHL KapTy-
CXeMy 3arpA3HEHHOCTH
aTMoc(epHoro Bo3ayxa B
panoHe NpoX1BaAHUSA
(uccnepoBaHus).

Ha kapte 0603HauuTh
uccnesyemyio TeppuTopuio,
YYaCTKU UCCNefoBaHma,
AHTPONOreHHbIE UCTOYHUKH
3arpA3HeHus
aTMoC(epHOro Bo3ayxa,
KNacChl YNCTOTbI BO3AyXa.
3. MNoproToBuTh YCTHOE
coobeHue ¢

BoinonHAT gomawHee
3afaHune

1. MosTOPUTH
TeopeTuyecKuin marepuman
0 3arps3HeHuu atmocoepsl
M cnoco6ax ero OLeHKH.
2. [loproToBuTh KapTy-
CXeMy 3arpA3HeHHOCTH
aTMOC(EepHOro BO3ayxa B
panoHe NpoXuBaHUa
(uccnepoBanus).

Ha kapte 0603HauuTh
uccnepyemyio
TEPPUTOPUIO, YYACTKMU
nccnenoBaHus,
aHTPONOreHHblE
WCTOYHUKM 3arpA3HeHUs
aTMOC(epHOro BO3ayxa,
KNacChl YNCTOTbI BO3AyXa.

posoanTb
BM03KONOrMYECKMif
3KCNEpUMEHT
naHupoBarb
BM03KONOrMYECKMif
3KCNEpUMEHT
WHTepnpetuposars
pe3y/bTaThl NPOBEAEHHOTO
6103KONOTMYECKOrO
3KCNEPUMEHTA C
MCNONb30BAHUEM
KONMYECTBEHHBIX METOLLOB

OTyeT 0 BbINOJIHEHMU
nabopatopHoit paboTbl
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npeseHTauuei no
pe3ynbTataM BbIMOJIHEHUA
yyebHo-
UCCNeaoBaTeNbCKoro
npoekKTa.

3. MNoproToBuTh yCTHOE
cooblieHme ¢
npeseHTauunen no
pe3yNbTaTaM BbINOJHEHUS
yuyebHO-
“ccnenoBaTebckoro
NpoekKTa.
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