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PaGouas nporpaMma  o6Lleo6pasoBaTenibHoro yuye6Horo npegveta OYT1 11

«buonorna, paspaboTaHa Ha OCHOBe thegepanbHOro rocyfapCcTBEHHOrO
obpasoBaTeNbHOro craHgapTta cpefHero obuero obpasoBaHus, YTBEepPXXAeHHOro
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npukazomMm MuHMCTepCcTBa NpocBeLeHns Poccuiickoin degepaumm ot 18 masa 2023 roga Ne371,
3aperucTpupoBaHHon B MuHuctepctBe toctuumm PP 12 umronsa 2023 r. N 74228, ¢ yyeTom
Tpe6oBaHnin Proc Cro no npogeccum 15.01.05 Cpapwuk (Py4YHON M 4YacTU4YHO
MEXaHM3NPOBaHHOVW CBapKu (HannaBKW), YTBEPXAEHHOro npukasoMm MwuHucTepcTBa
npoceewieHns P® oT 15 Hos6ps 2023 r. Ne 863 «O6 yTBEPXKAEHUM edepasibHOro
rocygapcTeeHHoOro obpasoBaTe/lbHOro cTaHAapTa CpefHero rnpogeccnoHasibHOro o6pasoBaHUA
no npodeccun 15.01.05 Csapwuk (PyYHOM W YaCTUYHO MEXaHU3VNPOBaHHOM CBapKu
(HannaeBkM)», 3aperncTpmMpoBaHHOro B MuHuUcCTepcTBe cTuuum P® 15 gekabps 2023 ropa,
perncTpaumoHHbii Homep Ne76433.
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1. MACHOPT PABOYEN MPOT'PAMMBI YYEBHOI'O ITPEJIMETA
OVYIIL.11 BUOJIOT' U

1.1. Ob6aactb npuMeHeHus: padoyeil MPOrpaMmbl

PaGouass mnporpamma y4deOHOro mnpeameTa NpeAHa3HAueHa sl U3y4YCHHUS
Ouonorun B MPOPECCHOHAIBHBIX  O0pa30BaTENbHBIX  OpPraHU3ALMSIX,
peanu3yromux o0pa3oBaTeIbHYIO0 TPOrpaMMy CPEIHETo O0IIero 0opa3oBaHus B
mpejienax  OCBOCHHS  OCHOBHOM  mpodeccuoHanbHOM — 00pa3oBaTelbHOU
nporpammsl CITO (OITIOIT CIIO) Ha 6a3e ocHOBHOro 0011ero o0pa3oBaHus Ipu
MOJITOTOBKE KBAIH(DHUIIMPOBAHHBIX pabOYMX, CIYXKAIlUX, B COOTBETCTBUHU C
tpeboBanusamu PI'OC cpeanero obmiero o0Opa3oBaHUs, MNPEABSIBISIEMBIX K
CTPYKTYpE, COAEPKaHHI0O U pe3yJbTaTaM OCBOCHHS Y4eOHOro TpeaMeTa
«buonorus».

PaGouas mporpamma y4eOHOTO mpeaMeTa MOXKET OBITh HUCIOJb30BaHA B
JOTIOJIHUTENIBHOM ~ TIpoheccHOHambHOM  oOpa3zoBaHMM (B Iporpammax
TIOBBINICHUST KBATM(QUKAIIMA W TIEPEMOATOTOBKH), H MPOohecCHOHATBHOM
noaroroBke 1o mnpodeccun 15.01.05 Cpapumk (pyyHOl H YACTUYHO
MEXaHU3HPOBAHHON CBapKH (HATUIABKH).

1.2. MecTto mnpeaMera B CTPYKType OCHOBHOIi mnpodecCHOHATbHOIMI
o0pa3oBaTe/IbHOM MPOTrPAMMBI:

[Ipenmer «buosorus» sBIsSETCA YacThiO 00sA3aTENLHON MpeaMETHON oOyacTu
«EcrecTBeHHbIE HayKW», U3y4yaeTcsl B 00IIe00pa30BaTENbHOM LIHKIIE YI4EOHOTO
miana OITOIT ¢ yderoMm npoduins npodeccuoHaIbHOTO 00pa3oBaHus. Y YeOHBIM
peIMET UMEET MEXKIIPEAMETHBIE CBA3U C MpeAMETaMH 00111e00pa30BaTeIbHOTO
U oOmenpodeccCHoOHaTbHOTO IMKIOB, a TakkKe C MEXKIUCHUIUIMHAPHBIMU
kypcamu (nanee — MJIK) mpodeccrnoHaabHOTO MHUKIIA.

O61meobpa3oBaTebHBIN IpeaAMET «bUoTOTHsY ABISIETCS 0053aTSIIBHON YacThIO
0011e00pa30BaTeIbHOrO IIMKJIa 00pa30BaTEIHHOM MPOrPaMMBI B COOTBETCTBHUU C
OI'OC CIIO mo mnpodeccun 15.01.05 Cpapmuk (pyyHO W YaCTUYHO
MEXaHU3UPOBAaHHOW CBAPKU (HAILJIABKH).

1.3. Heau n miianupyemble pe3yJbTaThl OCBOCHHSI MPeIMeTa:
dopMupOBaHUE Y CTYJAEHTOB MPECTABICHUS O CTPYKTYPHO-(GYHKIIMOHATHHOM
OpPraHu3alMy KUBBIX CUCTEM PAa3HOTO PAaHra Kak OCHOBBI NPUHSTUS PELICHUMN B
OTHOIICHUH 00BEKTOB KUBOI MPHUPOJIBI U B IPOU3BOJICTBEHHBIX CUTYAIIHSIX.
3anaun:

chopMHpOBaTh TOHUMAHHUE CTPOCHHUS, MHOTOOOpa3usi U OCOOCHHOCTEH KMBBIX
CHCTEM pAa3HOrO0 YPOBHS OpraHHU3alMHd, 3aKOHOMEPHOCTEM MPOTEKaHUS
OMOJOTUYECKUX TPOIECCOB M SIBICHUW B OKPYKAIOIIEH Cpene, MEeTOCTHOU
HAay4YHOW KapTHUHBI MHpPA, B3aMMOCBS3M M B3aMMO3aBUCHUMOCTH E€CTECTBEHHBIX
HayK;

pPa3BUTh YMEHHS ONpPEACNSTh KUBbIE OOBEKTHI B MPUPOJIC; MPOBOJIUTH
HaOJIOJIGHUsT 32  DKOCHCTEeMaMu  JJi1  BBISIBIIGHHS  €CTECTBEHHBIX U
AHTPOIIOIrE€HHBIX U3MEHEHUMN, UHTEPIIPETUPOBATH PE3YyIbTAaThl HAOIIOCHUN,
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chopMupoBaTh  HAaBBIKM  TPOBEACHHUS  MPOCTEHININX  OMOJOTHYECKHX
AKCIIEPUMEHTANIBHBIX HCCJIEJAOBAHUA C COOMIOACHUEM TMpaBuil O€30MaCHOIrO
oOpaiieHus ¢ 00beKTaMu U 000PyJOBaHUEM;

pa3BUTh YMEHHS HCIOIB30BaTh MH(OpPMAIMIO OMOJIOTHYECKOTO XapakTepa W3
pa3IMYHBIX HICTOYHHUKOB;

chopMUpOBaTh YMEHHS MPOTHO3ZUPOBATH TOCTEACTBUS CBOCH NEATEIHLHOCTH TIO
OTHOIIIEHUIO K OKpYKaoIIeH cpesie, COOCTBEHHOMY 3/J0pPOBBIO; 0OOCHOBBIBATH U
co0J1r01aTh MEPhI MPOGUIAKTUKY 3a00JICBAHUM.

chopMupoBaTh MOHUMAaHNE 3HAYMMOCTHU JOCTIDKEHUN OMOJIOTHYECKON HAyKH U
TEXHOJIOTUH B MPAKTUYECKOU JEATSILHOCTH YEJIOBEKA, PA3BUTUU COBPEMEHHBIX
MEIUIIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOIOTHA.

[lpakTrdeckass TOArOTOBKAa BKJIIOYAaET B CceOS TPUKIATHOW  MOMIYIb
po¢eCCUOHATBHO-OPUEHTHPOBAHHOTO COICPIKAHN.



OcBoeHue coaepkanusi yaeOHOro npeamMera «buosorus» o0ecrneunBaeT JOCTUKEHUE CTYICHTAMU CIEIYIONIUX PE3yIbTaTOB B
coorBeTcTBUHU ¢ ®I'OC CIIO Ha ocuoe ®I'OC COO:

Koz 1 | TInanupyembie pe3yJibTATHI OCBOCHHUsI Y4eOHOTO MpeaMeTa

HAaUMeHOBaHHe

‘l’OPM“pyeM"jX O6ume JucuMnIMHAPHbIE

KOMIeTeHI Ui

OK 01. Beibupats | B yactu TpynoBoro Bocnuranusi: c(OpMHUPOBAHHOCTh 3HAHUW O MECTE€ M POJU OHOJOTMH B

CHOCOOBI  pelIeHMs | - TOTOBHOCTh K TPYIy, OCO3HAHHWE IIEHHOCTH MAacCTEpCTBa, | CUCTEME HAy4YHOTO 3HaHUs; (YHKIIMOHAIBHOW IPaMOTHOCTH

3a1a4 TpynoJItO0HeE; YeJIOBEKa JUIsl pelleHUs )KU3HEHHBIX MPo0eMm;

po(ecCHOHANIBHON | - TOTOBHOCTh K aKTUBHOW JESITEIbHOCTH TEXHOJIOTUYECKOM | CPOPMUPOBAHHOCTh YMEHHUS  PAcKpbIBATh  COJEpIKaHHUE

JeATeNbHOCTH u COLMAJIBHOM HaIpPaBJIEHHOCTH, CHOCOOHOCTH | OCHOBOMOJIAralOIIUX OMOJIOTHYECKHX TEPMUHOB U MOHSATHUI:

MIPUMEHUTEITEHO K | MHUIIMMPOBATb, IJTAaHUPOBATh u CaMOCTOSITENIBHO | )KU3Hb, KJIETKA, TKaHb, OpPraH, OpraHu3M, BHJ, MOMYJISIU,

pa3IUYHBIM BBITIOJIHATH TaKyIO J€STEIbHOCTD; JKOCHCTEMa, OHMoOlleH03, Ouocdepa; MeradboauzMm (oOMeH

KOHTEKCTaM - MHTEpeC K pa3lu4yHbIM cdepaM MNpo(eccHoHATbHOM | BEIIeCTB M NPEBpallleHHe  JHEepPruu),  TOMeocTas
NeSITEeNbHOCTH, (camoperynsiusi),  OuocuHTe3  Oelka,  CTPYKTYypHas
OBnajeHne yHUBEpCalbHbIMY Y4€OHBIMM [TO3HABATEIBHBIMY | OpraHU3arIysl AKHBBIX CHUCTEM, JICKPETHOCTb,
JNEUCTBUAMMU: CaMOpEryJsilMsl, CaMOBOCIIPOU3BEACHUE (PEnmpOayKLHs),
a) 6a30BbIE JIOTUYECKUE JICHCTBUSL: HACJIEICTBEHHOCTh, HM3MEHYHUBOCTh, OSHEPro3aBUCUMOCTb,
- CaMOCTOSATENbHO (POPMYIMpPOBaTh U AKTYaJIM3UPOBATH | POCT U Pa3BUTHUE, YPOBHEBAs OPraHU3aLINs;
po0seMy, paccMaTpUBATh €€ BCECTOPOHHE; C(OPMHUPOBAHHOCTb YMEHHUS PACKPBIBATh  COJEpIKAHUE

- yCTaHaBJIMBaTh CYIIECCTBECHHBIM MPU3HAK WM OCHOBAHHUS
JUTsI CpaBHEHUS, KJIacCU(pUKAITUU U 0000IICHHS;

- ONpeneNiATh IEIU JACATeIbHOCTH, 3aJaBaTh IapaMeTphbl H
KPUTEPHUH UX TOCTHKCHUS;

- BBUBJISATH 3aKOHOMEPHOCTH H
paccMaTpuBaeMbIX SBICHUSX;

- BHOCHTh KOPPEKTHBBI B JEATEIbHOCTb,

IIPOTUBOPCUUS B

OO CHUBATb

COOTBCTCTBUC pPE3YJIbTATOB HCJIAM, OLICHUBATb PUCKU
MOCJIEACTBUN ACATEILHO CTH,
- pa3BUBATL KpPCATUBHOC MBINUJICHUEC IIpU PCHICHUU

KU3HEHHBIX Tpo0IeM
0) 6a30BBIC HCCIEAOBATCIIBCKUE ICHCTBHS:

OCHOBOIIOJIATAIONIUX OHOJIOTUYECKUX TEOPUH M THUIOTE3:
KJIETOYHOU, XPOMOCOMHOM, MYTAIIMOHHOM, 3BOJIFOIIMOHHOM,
MIPOMCXOKACHHS )KM3HU U YEJIOBEKa,;

c(hOpMUPOBAHHOCTh yMEHUs pacKkpbIBaTh
OCHOBOIIOJIArar0IINE OHMOIOTHYeCKHe 3aKOHBI u
sakoHomepHoctd  (I.  Mennens, T. Moprana, H.HU.

Bapunosa, 3. I'ekkenst, @. Mrosiepa, K. bapa), rpanuiisr ux
MIPUMEHUMOCTH K KUBBIM CUCTEMaM;

NpUOOpeTEeHNEe ONbITa TPUMEHEHUS OCHOBHBIX METOJIOB
HAyYHOTO  TO3HAHWs, HUCIOJIb3YeMBbIX B  OHOJOTHU:
HAOMIOJICHUS] M OIMHUCAHUS JKUBBIX CHUCTEM, IPOIIECCOB U
SBIIGHUW; OpraHu3allid ¥ TPOBEICHHS OHOJOTHYECKOTO
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- BJIQZCTh HABBIKAMU  Y4EOHO-UCCICIOBATCIbCKOW U
HpOCKTHOfI JACATCIBHOCTH, HaBbIKaMU paspcuiCHu-d
mpooem;

- BBIABIIATH MMPUYUHHO-CJICACTBCHHBLIC CBsA3U u

aKTyaJII/I3I/IpOBaTI) 3a11a11y, BBIABUT'AaTh FI/IHOTGSY cec pGHICHI/IFI,
HaXOIUThb apFYMeHTI)I JJIA OKA3aTeJIbCTBA CBOUX
YTBEPKJICHHUM, 3a4aBaTh NapAMETPbI U KPUTEPUH PELICHUS;

- aHaJ'II/ISI/IpOBaTI) HOJ'Iy‘IGHHI)Ie B XoI¢€ pemeHm{ 3a1a4u
pe3y.]'II)TaTI)I, KpI/ITI/I‘-IeCKI/I OLICHUBATh HUX I[OCTOBepHOCTI),
HpOFHO?:I/IpOBaTI) N3MCHCHHUEC B HOBBIX YCJ'IOBI/ISIX;

- YMGTI) HCpCHOCI/ITB 3HAHUS B HOBH&B&TGJ’IBHYIO 158
HpaKTI/I‘-IeCKYIO O6J'IaCTI/I KU3HEACATCIBHOCTH,

- YMGTB I/IHTerI/IPOBaTI) 3HAHUSI H3 paSHI)IX Hpe)IMeTHBIX
oOmacrei;

- BbIABUI'aTb HOBBIEC HJIEH, npezmaraTL OpI/IFI/IHaJ'II)HBIe
IIoaXoabl 1 peIHeHI/IH;

- CIOCOOHOCTh HX HCIIOJB30BaHUS B ITO3HABATCILHOM M
COIMAJIBHOM MPAKTUKE

SKCIICpUMCHTA, BBIJIBUKCHU S THUIIOTE3, BBISIBJICHUA
3aBUCUMOCTH MCKIY HCCIICAYCMbIMU BCIIMYMHaAMMU,
00BsCHEHUS TOJYYEHHBIX PE3YJIbTAaTOB U (POPMYIMPOBAHUS
BBIBOJIOB C HMCIIOJIB30BAHUCM HAYYHBIX HOHSITI/If/'I, TCOpI/If/'I u
3aKOHOB;

c(hOpMUPOBAHHOCTh YMEHHUSI BBIJCIATH CYIIECTBEHHBIE
IpU3HAKU BHUPYCOB, KIETOK IIPOKAPUOT H DYKapHOT;
OJITHOKJICTOYHBIX W MHOTOKJICTOYHBIX OPraHu3mMoOB, BH/OB,
OMOTEOIIEHO30B U DJKOCHUCTEM; OCOOCHHOCTH MPOIECCOB
oOMEHa BEIICCTB W MPEBPAlICHUS JHEPTHH B KIETKE,
dboTOCHHTE3a, TIIACTHYECKOTO M HHEPTreTUYECKOro OoOMeHa,
XEMOCHHTE3a, MHT03a, Mei03a, OTUIOJOTBOPCHHUS, Pa3BUTHS
U PasMHOXCHHSA, HWHAWMBUAYAJIBHOTO pPa3sBUTHA OpraHu3Ma
(oHTOTEHE3a), OOPHOBI 3a CYIIECTBOBAHHWE, €CTECTBEHHOTO
oTOOopa, BHJI000pa30BaHuUsI, MIPUCTIOCOOICHHOCTH
OpraHnusMoB K CpeClc O6I/ITaHI/I5[, BIINSIHUSI KOMIIOHCHTOB
OKOCHCTEM, AHTPOITIOTEHHBIX M3MEHEHHH B SKOCHCTEMax
CBOCH MECTHOCTH, KPyroBOpPOTa BEIIECTB M IIPEBpAIICHUE
sHepruu B Ouocdepe;

c(hOpMUPOBAaHHOCTh ~YMEHHSI  pemiaTh  OHOJOTHYECKUE
3aJ]a4¥, COCTABJISITh TEHOTHUITMYECKUE CXEMBI CKPEIIMBAHUS
JUTSL Pa3HBIX THIIOB HACJICIOBAHUS IPU3HAKOB Y OPraHU3MOB,
COCTaBJISITh CXEMbI TEPEHOCa BEIIECTB M DSHEPrHH B
9KOCHCTEMAX (IIeNH MUTAHHSI, THIIEBBIC CETH)

OK 02.
Hcnonn3oBarh
COBpPEMEHHBIE
cpeacTBa IOMCKa,
aHaau3a Hu
WHTEpHpeTaIuu
uHpopMaIuu u
nH(pOpPMaMOHHBIE
TEXHOJIOTHU IS
BBIIIOJTHCHUSA  3adad

B 0o06nactu ieHHOCTH Hay4YHOTO MO3HAHUS:

- c()OPMHPOBAHHOCT MHUPOBO33PEHUS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUSl HayKU U OOILECTBEHHOM
IPAaKTUKM,  OCHOBAaHHOTO  Ha  JMajJore  KYyJIbTyp,
CIOCOOCTBYIOIIETO ~ OCO3HAHMIO  CBOEr0  MecTa B
MOJIUKYJIBTYPHOM MHUPE;

- COBEpIICHCTBOBAHUE SI3BIKOBOM M YMTATEIBCKOU KYIbTYpPBI
KaK CpelICTBA B3aUMOJECHCTBUS MEXAY JIOAbMHU U TIO3HAHUS
MUDA;

- OCO3HAHME LIEHHOCTU HaY4YHOMU AEATEIbHOCTU, TOTOBHOCTh

cOpMHUPOBAaHHOCTh ~ YMEHMH  KPUTHYECKH  OLICHUBATh
uH(pOPMAIKIO0 OUOJIOTUYECKOTO COACPKAHUSI, BKITIOUAIOITYIO
NICEBJOHAYYHBIE 3HAHUA U3 PA3IUYHBIX HCTOYHHKOB
(cpeactBa MaccoBod uHGOpPMAIMK, HAYYHO-TIOMYISIPHBIC
MaTepuasbl); HUHTEPIPETUPOBATH ITUUYECKHE  ACIEKThI
COBPEMEHHBIX HCCJIEeOBAaHUII B OHOJOTUH, MEIULIMHE,
OMOTEXHOJIOTUH; paccMaTpuBaTh rJ100anbHbIC
HKOJIOTHUECKHE TMPOOIEeMBbI COBPEMEHHOCTH, (OPMUPOBATH
M0 OTHOIIEHUIO K HUM COOCTBEHHYIO MO3HUIIHIO;

c()OpMHUPOBAHHOCTh YMEHHUH CO3/1aBaThb COOCTBEHHBIE
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npodeccuoHaIbHO N
JeSATEIIbHOCTH

OCYIIECTBIISITh ~ TPOEKTHYKD M HCCIEIOBATEIBCKYIO
ACATCIIBHOCTD HHAUBUAYAJIbHO U B I'PYIIIC,

OBHaI[eHI/Ie YHUBCPCAJIbHBIMHU y‘I€6HI>IMI/I IIO3HAaBAaTCIIbHBIMHAU
JICUCTBUSIMU

B) paboTa ¢ HHpOpManuei:

- BIQJIETh HABBIKAMHM TOJNYYCHUS HMHPOpPMALUU W3
HCTOYHUKOB pa3HbIX TUIIOB, CAMOCTOATCIILHO OCYHICCTBIIATH
MOUCK, aHaIW3, CHUCTEMATH3AIMI0 W WHTEPIPETAIHIO
nH(pOpMAaLIUK PA3IUYHBIX BUI0B U GOPM IPEICTABICHUS;

- co3JaBaTh TEKCThl B pa3IUYHbIX (opmarax ¢ ydyeTrom
Ha3HA4YeHHUS MHQOpMALUU U LETIEBON ayIUTOPUH, BHIOUpas
ONTUMAIBHYIO (OPMY IIPEICTABIICHHS U BU3YAIH3AIlNN;

- OOCHHUBATb AOCTOBCPHOCTH, JICTUTUMHOCTDH I/IH(l)OpMaHI/II/I,
€¢ COOTBETCTBHE IIPABOBBIM W  MOPAIBLHO-3THUYCCKUM
HOpMaM;

- WCIOJIb30BaTh  CpeAcTBa  WH(POPMAIMOHHBIX |
KOMMYHHKAITMOHHBIX TEXHOJIOT Ui B pelieHnu
KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OPraHU3allMOHHBIX
3a/1a4 ¢ COOJIFOICHHEM TPEOOBAHHMI IPTOHOMHKH, TEXHUKHU
0€301acHOCTH, TUTUEHBI, PECYPCOCOEPEKECHUSI, TIPABOBBIX U
ATUYECKUX HOPM, HOPM HH(POPMAIIMOHHON 0€30TaCHOCTH;

- BJIAJeTh HAaBBIKAMU  PACIIO3HABaHWA U  3AIIUTHI
uHdopmanuy, THPOPMAITMOHHON 0€30aCHOCTH JIMYHOCTH

INMCbMCHHBIC u YCTHBIC COO6IIIGHI/ISI Ha OCHOBC
OMOJIOTUYCCKON HH(pOpMaIII/II/I U3 HCCKOJIbKMX HMCTOYHHUKOB,
rpaMOTHO HCITI0JIb30BAaThb MOHSITUNHBINA armapar OuoJioruu

OK 04. 3ddexTuBHO

B3aMMO/ICHCTBOBATh

u paboTtarth B
KOJUICKTHBE u
KOMaHJ1e

- TOTOBHOCTh K CaMOPa3BUTHUIO, CAMOCTOSTEIBHOCTH H
CaMOOTIPEICIICHUIO;

- OBJIaJicHHE HaBbIKAMH  y4eOHO-UCCIIEI0BATENHCKOMH,
MMPOEKTHOM ¥ COLIMAIILHOM JCSATEIBHOCTH;

OBnazgeHue YHHUBEPCATbHBIMU KOMMYHUKATUBHBIMU
NEUCTBUSIMU:

0) coBMeCTHas ACATEIBHOCTD.

- MOHUMATh U HCMOJH30BaTh MPEUMYILECTBA KOMaHIHON U
WHIUBUIYAIbHOU paOOTHI;

- TpUHMMATh 1M COBMECTHOW  JIeATENbHOCTH,
OpPraHW30BBIBATh W KOOPJMHHUPOBATH JCUCTBHS 1O €€

NpUOOpEeTEeHUE ONbITa MPUMEHEHUS OCHOBHBIX METOJIOB
HAy4YHOTO  TO3HAHMS, HUCIOJB3YeMbIX B  OHOJIOTHU:
HAOMIOJICHUSI M OIMUCAHUS J>KUBBIX CHCTEM, IPOIECCOB U
SBIIGHUW; OpraHu3aldd ¢ TPOBEICHHS OHOJOrHYECKOTrO
OKCHEPUMEHTA,  BBIABIDKCHHUS ~ TUIOTE3,  BBIABICHUSA
3aBUCHUMOCTH  MEXKIY  HCCIENyeMbIMU  BEIMYMHAMHU,
00BsICHEHUS TIONYYCHHBIX PE3YJIbTATOB U (POPMYITHUPOBAHUS
BBIBOJIOB C HCIIOJIb30BAHWEM HAYYHBIX TOHSITHHA, TEOPUH U
3aKOHOB




JOCTHKCHMIO: COCTABJIATH IUIAH JACWCTBUM, pPACHpEACIIAThH
POJIM C YUETOM MHEHMI y4aCTHUKOB OOCYXIIaTh pe3yabTaThl
COBMECTHOM pabOTHI;

- KOOPAMHUPOBATb U BBINOJHATH pPAabOTy B YCIOBUSX
peanbHOro, BHUPTYaJIbHOI'O u KOMOMHHMPOBAHHOIO
B3aUMO/JICHCTBHS,

- OCYILECTBIIATH IO3UTHBHOE CTPATETMYECKOE IOBEIACHUE B

pPa3IMYHBIX  CUTYyalUsX, MPOABIATH TBOPYECTBO U
BOOOpakeHUe, OBITh HHUITUATUBHBIM

OsgnageHue YHUBEPCAITbHBIMU PETYJISITUBHBIMU
JIeHCTBUSIMU:

I) IPUHATHE ceOs U APYTUX JIFOCH:

- TNPUHMMATh MOTHBBI M apryMEHTHI APYrHX JIOAEH TpH
aHaJIN3e Pe3yabTaTOB JAEATEIbHOCTH;

- IpHU3HaBaTh CBOC TMPABO W MPaBO JPYrHX JIOJAEH Ha
OINOKMU;

- pa3BUBaTh CIOCOOHOCTh IIOHMMATh MHP C TIO3HIHH
JPYTOTo YeJloBeKa

OK 07.
ConeiicTBOBATHL
COXpaHEHUIO
OKPYXKAIOIEeH CpeIbl,
pecypcocOepeKeHHUIO,
MPUMCHSATh  3HAHHSA
00 H3MEHEHU U
KJIUMaTa, TPUHIUIIBI
OCpEKITUBOTO
MIPOM3BO/ICTBA,

3¢ HEeKTUBHO
JIEUCTBOBATH B
Ype3BhIYANHBIX
CUTYaIUIX

B 001acTH 5KOJIOrHYECKOr0 BOCIUTAHHS:

- c(hOpMHUPOBAHHOCTH IKOJIOTHUECKOM KYJIBTYPHI,
MMOHMMAaHHE BITUSTHUS COIMATILHO-9KOHOMHYCCKUX
IIPOLIECCOB HA COCTOSIHUE MPUPOIHON M COLUATIBHOU CpejIbl,
OCO3HaHHWE  IJIO0AIBHOTO  XapakTepa  IKOJIOTHYECKUX
mpooem;

- IUTAHMPOBAaHME W  OCYINECTBJICHHE  JICHCTBUH B

Oprxca}omeﬁ Cp€ac Ha OCHOBC 3HAHUA ueneﬁ YCTOﬁqHBOFO
Pa3BUTHUSA YCITIOBCUCCTBA,

aKTUBHOE HENpUsTHE JIEHCTBUM, NPUHOCIIIUX Bpel
OKpY>Karollen cpene;
- yMEHUE MIPOTHO3UPOBATH HeOIaronpusTHbIC

9KOJIOTMYCCKHUE MTOCICACTBUA TPCAITPUHUMACMbBIX HeﬁCTBHﬁ,
OpeaoTBpaIlaTb UX;

- paclHiupCHHUC  OIIbITa
HaITpaBJICHHOCTH;

JIESATEIbHOCTH  DKOJOTHYECKOH

c(hOpMUPOBAaHHOCTh YMEHHSI TPUMEHATH TOJy4YEHHBIE
3HaHUS I OOBSCHEHUS OHOJIOTMUECKHX TIPOIECCOB |
ABIIGHUHW, [UIS TPUHATUS TPAKTUYECKUX pEUICHHH B
MOBCEIHEBHOM JKU3HHU C LIeJIbI0 oOecreueHus: 0e30MacHOCTH
CBOEr0 37I0POBBbSI M 3/I0POBbS OKPYKAIOIIMUX JIIOJIEH,
coOmrofieHns 310pOBOTO 00pasza >KU3HH, HOPM TI'PaMOTHOTO
MOBE/ICHUS B OKpY)Karollled MPUPOTHON cpefie; TOHUMAaHUe
HEO0OXOIMMOCTH MCIOJIb30BAaHUS JOCTUKEHUI COBPEMEHHOM
Oouonoru W OMOTEXHOJOTUN Ui  PAlMOHAIBHOTO
MIPUPOJIONIOIE30BAHUS




- OBJAJEHHE HaBbIKAMH  Y4eOHO-HCCIEeI0BaTEIbCKOH,
MPOEKTHOM U COLMAJIbHOM JEATEIIbHOCTH

IIK
IloarorasnuBaTh
OTJICIIBHEIC
KOMIIOHCHTEI,
COCTaBJIATh
TEPMUTHBIE CMECHU B
COOTBETCTBUH c
TpeOOBaHUAMU
MIPOU3BOJICTBEHHO-
TEXHOJIOTHYECKOM
JTOKYMEHTAIU! o
CBapKe W MPOBOJUTH
WCTIBITAHUS TIPOOHOM
MOPIUXHA TEPMUTA.

6.2.

- IUJIAaHUPOBAaHWUE W  OCYIIECTBJICHHE JICHCTBUI B
OKpYKaloIlEel cpelie Ha OCHOBE 3HAHMS LIEJIEN YCTOMYMBOTO
pa3BUTHS YEIIOBEUECTBA;

- YMEHHUE IIPOTHO3UPOBATH HeOJIaronpusITHbIE
9KOJIOTHYECKHE MOCIIEICTBUS IPEAIIPUHUMAEMBIX JIEUCTBUH,
MPEAOTBPALLATE UX;

c(OPMHPOBAHHOCTh yYMEHHUS MPUMEHATh TOJTyYCHHBIC
3HaHUS i1 OOBACHEHHS OWOJIOTMYECKUX TIPOILIECCOB U
SBIICHUHW, JUIS TIPUHATHS TPAKTUYCCKUX PCEIICHUH B
IMOBCEIHEBHOM JKU3HU C 1IEJIbI0 00ecIeyeHusl 0e30IacHOCTH
CBOETO 37I0POBBS W 3JIOPOBBS OKPYKAIOIIUX JIFOJICH,
co0II0/IeHUsI 37J0pOBOTO 00pa3a KU3HU

IIK 6.4. BrmoiaHATH
TEPMUTHYIO  CBapKy
pPa3IMYHBIX JAeTalIei
W3 YIJIIEPOIUCTHIX H
KOHCTPYKITMOHHBIX
cTanew.

- IUIaHUPOBAaHWE U  OCYIISCTBJICHHE JCHCTBHIL B
OKpY)Kalolllel cpelie Ha OCHOBE 3HAHMS 1€l YCTOMYHMBOTO
Pa3BUTHS YEIIOBEUECTBA;

- AaKTUBHOE HENpUSITHE JEWUCTBUH, MPUHOCSIIINX Bpen
OKpYXKaIoIlel Cpesie U 3JJ0POBBIO YETIOBEKA;

- pa3BHBaTh CIIOCOOHOCTH TOHHMATh MHUpP C IO3UIIHH
JPYTroro 4ejoBeKa

c(OpPMHPOBAHHOCTh YMEHHUS TNPHUMCHSTH IOJYYCHHBIC
3HaHUS I OOBSCHEHUS OHOJIOTMUECKHX TIPOIECCOB |
SBIICHUH, JUIS TPUHATHS TPAKTHYCCKUX PCEIICHUH B
[IOBCEIHEBHON KM3HU C LB 00ecneueHrusi 0e30I1aCHOCTH
CBOETO 37I0POBbSI M 3JIOPOBbS OKPYKAIOIIUX JIFOJICH,
cOOJII0ICHHSI 3JI0POBOTO 00pa3a KU3HH

PHOOpPETEHUE ONBITa TMPUMEHEHUS OCHOBHBIX METOJIOB
HAy4yHOTO  TO3HAHMS, HCIOJB3YeMBIX B  OHOJIOTHH:
HAOJIIOJICHUSI M OIMCAHUS JKUBBIX CHCTEM, IPOIIECCOB M
SIBJICHU; OpraHu3aldd M IPOBEACHUS OHOJOTHYECKOrO
SKCICPUMEHTA,  BBIABM)KCHHS  TUIOTE3,  BBISIBIICHUS
3aBUCUMOCTH  MEXKJY  HUCCIEAYeMbIMH  BEIMYUHAMH,
OOBSICHEHUS! TIOTYUYEHHBIX PE3Y/IbTaTOB U (POPMYITHPOBAHUS
BBIBOJIOB C WCIOJIb30BAHWEM HAYUHBIX TOHSTHH, TEOpUd U
3aKOHOB
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KonuvecTBO 4acoB Ha ocBOeHHMe Y4eOHOI0 MpeAMeTa:

O06bem 00pa3zoBaTeNbHON pOrpaMMbl 72 4aca, B TOM YHCIIE:

B (popMe MpakTUYECKOU MOATOTOBKHU 12 4acos;

OcHoBHOE conepxanue 72 yaca,

B TOM uwHcie, Teoperuueckoe obOyudeHue 40 yaca (B T.4. mpodeccHOHaIbHO-
OpPUEHTUPOBAHHOE COJEpKaHue 2 Yaca),

7a00paTOPHBIX M MPaKTUYECKUX 3aHATHH 32 4yacoB (B T.4. MpodecCHOHAIbHO-
OpPUEHTUPOBAHHOE cojepkaHue 4 yaca).

[IpomexyTouHast aTTecTanus B Buje 1udpepeHIIMpOBaHHOIO 3a4eTa.
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2.

2.1.

CTPYKTYPA U COAEPKAHUME YYUEBHOI'O IPEIMETA

O0beM yueOHOro nmpeaMera ¥ BUAbI Y4eOHOM padoThl

Bup yyeOHol padoThI

O0BeM B yacax

O6beM 00pa3oBaTENbHON IPOTPAMMBI

72

B T.U.
OCHOBHOE coAepKaHUE 72
BT. 4.
TEOpeTHUECKOe 00yUueHue 40
B T.4. MPOQECCHOHATBHO-OPUCHTUPOBAHHOE COJIEpKaHue | 2
NPAKTUYECKUE 3aHIATHSI 00I1Iee KOJIUYECTBO 32
B T.Y. IPAKTUYECKUE 3aHITHUS 20
B T.4. MPOPECCHOHATBHO-OPUCHTHPOBAHHOE CoJiepkaHue | 4
1ab0paTOpHBIC 3aHITHS 4
B T.4. IPO(eCCHOHATLHO-OPUEHTUPOBAHHOE COIepKAHUE | 2
KonTpoabnasi pabora 4
I[IpomeskyTouHas arrecTanus B BHJE |

audepeHIMPOBAHHOIO 3a4eTa
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2.2.

TemaTnyecknii mjaH u coaep:kanue yueonoro npeamera OYIL.11 BUOJOI'UA

HaumenoBanue Coaep:kanue yuyeOHOro MarepuaJa, JabopaTopHble W MNpakTHdyeckue 3aHATHHA, | Konuyect | YpoBenb
pa3iesioB U TeM caMocTosiTe/IbHAast padoTa 00y4yarommxcst BO YaCOB | OCBOCHH
Paznmen 1. Kietka — cTpyKTypHO-(QYHKIIMOHAIBHAS SMHUIIA dKUBOTO 18
Tema 1.1 OCHOBHOE coJiepKaHue 2
Buosorus kaK | TeopeTnueckoe oOydeHne 2 1
HayKa. O0mast |CoppemeHHbIe OTPACITH OHONOTHYECKUX 3HAHHIT. CBsI3b GHOJOTHH C JPYTHMH HAYKAMI: OHOXHMHES,
XapaKTCPUCTHKA ouodusmuka, OuoHMKa, reHoreorpadus u ap. Poap um Mecto Ouosorun B (OPMHUPOBAHUU
KH3HU COBPEMEHHOM HayyHOM KapTUHBI MHpa. YPOBHM OpraHuzaluu KuBo wmatepuu. OOmias
XapaKTepUCTUKA )KU3HU, CBOMCTBA )KMUBBIX CUCTEM. XUMHUUYECKUI COCTaB KJIETOK
Tema 1.2 OCHOBHOE@ COJIep)KaHNe 6
CtpyKkTypHO- Teopernueckoe oOydeHNE 2 1
GynKuroHanbHas Knerounas teopus (T. lIBann, M. llneiinen, P. BupxoB). OcHOBHbIE MOJIOKEHUS COBPEMEHHOM
Opranuzanus KJIETOYHOM Teopud. TUNbl KIETOYHONW OpraHu3alyy: MPOKAPHUOTHUYECKUM W 3YKapUOTHUYECKUU.
KJIETOK OnHOKIETOYHBIE M MHOTOKJIETOYHbIE oOpraHu3Mbl. CTpoeHHME NPOKApUOTUYECKOW KIIETKH.
Ctpoenune sykapuoTudeckoi kieTku. Heknerounsie popMel sxu3Hu (BUPYCHI, OakTeprodaru)
JlabopaTtopnast pabota No 1 2 3
JlaboparopHas pabota «CTpoeHue KIETKHU (pacTeHHUs, )KUBOTHbIE, TPHObI) U KJIETOYHbIEC BKIIFOUCHUS
(kpaxmail, KapOTUHOUIBI, XJIOPOTLIACTHI, XPOMOILIACTHI)»
[ToaroToBka MHUKpOIpenapaToB, HaONIOJEHUE C MOMOLIBI0 MHKPOCKOTA, BBISBICHUE DPA3IUYUI
MEeXAY U3y4aeMbIMH 00beKTaMHU, (GOPMYIHPOBAHKE BHIBOJIOB
[IpakTuueckoe 3ansitue Ne 1 2 2
Bupychbie u OaktepuanbHbie 3a0oneBaHus. OOIIME MPUHIMIBI UCIOJIB30BAHUS JIEKAPCTBEHHBIX
BemecTB. OCOOCHHOCTH NpPHMEHEHUs aHTHUOMOTUKOB. llpencraBiieHne YCTHBIX COOOIICHHH C
MPE3EHTALMEH, IOArOTOBICHHBIX 10 MEPEYHI0 HCTOYHUKOB, PEKOMEHOBAaHHBIX IIPENOJaBATEIEM
Tema 1.3 OCHOBHOE COJIEp>)KaHUE 4
CtpykTypHO- TeopeTtnueckoe o0ydeHue 2 1
GynxunonansHbie | Xpomocomuast Teopuss T. Moprana. CrpoeHrHe XpOMOCOM. XPOMOCOMHBIH HabOp KIIETOK,
(baxTopsI TOMOJIOTUYHBIE ¥ HErOMOJIOTMYHBIE XPOMOCOMBI, TaIUIOMJIHBIA M JUIUIOMIHBIA  Habop.
HacnencTBeHHOCTH | HyknennoBsle kucnoThl: JJHK, PHK HaxoxJeHue B KIeTKe, MX CTpOeHUE U GyHKIMHU. MaTpuiHble
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MPOLIECCHI B KJIETKE: peIUTMKalus, OMocuHTe3 Oenika, penapaivs. ['eHeTHYeCKUd KOJ M €ero
CBOICTBa

[IpakTnueckoe 3anarue Ne 2 2
Pemienne 3amau Ha ompezesieHUEe MOCIEA0BATEIbHOCTH HYKICOTHIOB, aMUHOKUCIOT B HOPME U B
Cly4ae U3MEHEHHUsI MOCIeI0BaTENbHOCTH HyKiIeoTHA0B JIHK
Tema 1.4 OcHOBHOE coziepKaHue 2
O6meHn BemectB U | Teopernueckoe 00yueHHE 2
IIpeBpaIICHUC ITouarne Meraboym3M. ACCHUMWISAIMA W IUCCUMWIIIUAS — [BE CTOPOHBI merabonmsma. THrmsl
SHEPIUH B KIETKE oOMeHa BelIeCTB: aBTOTPO(HBIN M TreTepoTpoHBIA, a’dpoOHBIN M aHa3poOHbIA. I[lnacTuueckuit
obmeH. doTocuHTe3. XEMOCUHTE3
Tema 1.5 OCHOBHOE coJiepKaHue 4
XKusnennsii nukn | Teoperudeckoe oOydeHne 2
KIIETKH. Murto3. | KileTo4YHbIH UK, €ro HeproAbl. MUTO3, €r0 CTAJUH M IPOUCXOIAIINE TIPOIeCcChl. bruogornyeckoe
Meiio3 3HaueHne MuTo3a. Meio3 m ero cramuu. [loBemenme xpomocoM B Meioze. Kpoccunrosep.
buonornueckuii cMbIC Mei03a
[TpakTrueckoe 3anstue Ne 3 2
KonTtponbHas pabota. MoseKynsapHbIi YpOBEHb OpraHU3aI[H KUBOTO
Pazgen 2. Ctpoenne u pyHKIMmM oprannzma 20
Tema 2.1 OcHOBHOE coziepKaHue 2
Crpoenue Teopernueckoe oOydeHNE 2
opraHuszma MHOTOKJIeTOYHbIE OpraHu3Mbl. B3auMoOCBSI3b OPraHoOB M CHUCTEMBI OPraHOB B MHOTOKJIETOUHOM
opranu3me. ['oMeocTas opranrusma 1 ero noJyiep>kaHue B MpoLecce KU3He e TeNbHOCTH
Tema 2.2 OCHOBHOE COJIep>)KaHUE 2
dopmbl Teopernueckoe oOydeHHE 2
Pa3MHOXKEHHUS @opmbl  pa3MHOKEHUs opraHu3MmoB. becmonoe u monoBoe pasmHOXeHHe. Buuel Oecronoro
OpraHu3MOB pasmuoxxenus. [lonoBoe pasmuokenue. ['ametorenes y kUBOTHbIX. CliepMaTroreHe3 U OOTEHES.
CrtpoeHue noJoBbIX KiI1eTOK. OTI0OA0TBOpEHKE
Tema 2.3 OCHOBHOE COJIep>)KaHUE 2
OmnTtorenes Teopernueckoe o0ydyeHue 2
pacrenui, NunuBuayanbHOe pa3BUTHE OpPraHU3MOB. OMOpuOreHe3 M ero crtaaud. [locTaMOproHaNbHBIN
KUBOTHBIX 1 | mepuof. Ctaauu mMOCTIMOPHOHATIBHOTO Pa3BUTHSI Y KUBOTHBIX M denoBeka. [Ipsmoe u Hempsimoe
YCIIOBCKA pa3zButue. buonoruyeckoe crapeHue u cMepTb. OHTOreHe3 pacTeHU
Tema 2.4 OCHOBHOE coziepKaHue 4
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3aKOHOMEPHOCTH TeopeTrndeckoe oOydeHHe 2
HacJe10BaHus OcHOBHBIE TIOHATHS TEHETUKU. 3aKOHOMEpPHOCTH oOpas3oBaHusi ramer. 3akoHbl [. Mennens
(MoHOTHOpHTHOE M TOJUTHOPUAHOE CKpemrBanue). BzanmoeiicTBre reHoB
[IpakTuueckoe 3anstue Ne 4 2
Pemenue 3amau Ha omnpenesieHUe BEPOSTHOCTU BO3HUKHOBEHHS HACIIEICTBEHHBIX IPU3HAKOB IPU
MOHO-, JW-, TOJUTHOPUIHOM U aHAIM3UPYIOIIEM CKPEHIMBAHWH, COCTABJICHUE T'C€HOTHITMYECKUX
CXEM CKpEIIMBaHMs
Tema 2.5 OcHOBHOE coziepKaHue 4
CuenienHoe Teopernueckoe o0yuyeHue 2
HacJeJoBaHue 3akonbl T. Moprana. CrieruieHHOE HacjieIoBaHHE T€HOB, HapyllieHue crervieHus. HacnenoBanue
MIPU3HAKOB MIPU3HAKOB, CLIETJIEHHBIX C M10JIOM
IMpaktnueckoe 3austre Ne 5 2
Pemenue 3amau Ha ompesesieHne BEpOSTHOCTU BO3HMKHOBEHMS HACJIEJCTBEHHBIX MPHU3HAKOB IPHU
CIIETUIEHHOM HAaCJIeI0BaHUH, COCTaBJICHUE TeHOTUIMHYECKHUX CXEM CKPEIMBAHUS
Tema 2.6 OcCHOBHOE@ COJIep>KaHue 6
3aKOHOMEPHOCTH Teopernueckoe o0ydyeHue 2
M3MCHYHBOCTH N3MeHunBOCTh MpU3HAKOB. BUIbl M3MEHUMBOCTH: HACJEACTBEHHAs M HEHACJEACTBEHHas. 3aKOH
TOMOJIOTUYECKHX PSJIOB B HaciencTBeHHo uaMenunBocty (H.M. BaBunoB). Myranmonnas Teopus
W3MEHUMBOCTH. Buael MyTauuid W NOpuYMHBI KX BO3HUKHOBeHMs. Kapuotum denoseka.
HacnenctBennsie 3a0osieBanus yenoBeka. ['eHHbIE 1 XpOMOCOMHBIE 00JIe3HU yenoBeka. bonesnu c
HACJIEICTBEHHOM MPEeIpaclookKEeHHOCThI0. 3HAaUeHNE METUIIMHCKON TeHETUKH B MPEI0TBPALLICHUN
Y JICUEHUH I'eHEeTHYECKHUX 3a00JIeBaHUil YeIoBeKa
[IpakTrueckoe 3anstue No 6 2
Pemenne 3amau Ha ompenesieHWE TUIa MYTAallMM TpH Iepegadye HacleJCTBEHHBIX MPU3HAKOB,
COCTaBJICHUE T€HOTUITUYECKUX CXEM CKpeUIUBaHUs
[IpakTuueckoe 3ansitue Ne 7 2
KonTtponbHas pabora. Ctpoenue u pyHKIIMN OpraHusma
Paznen 3. Teopust sBosroIMU 6
Tema 3.1 OCHOBHOE COJICp>)KaHUE 2
Ucropus TeopeTtnueckoe o0ydeHue 2
9BOJIIOLIMOHHOTO Ilepsoie »BomtononHble kKoHuenuuu (OK.b. Jlamapk, XK.JI. Broddon). DBomonnonnas teopus Y.
YUCHUS. JapeuHa. CHHTETHYECKAs TEOPHUS SBOJIIOLIMU U €€ OCHOBHBIE TIOJI0KEHUS.
MuxkposBoJtronus Muxpossomtonus. Ilomynsanus kak smeMeHTapHas €AMHHLA JBOJIOLUM. ['€HEeTHMYeCKHe OCHOBBI

HBOJIIOLIMH. DJIeMeHTapHble (PaKTOphl HBOTIONMU. EcTecTBeHHbIM 0T00p — Hampasisonii pakrop
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sBosronMu. Bunoobpa3oBaHue KaK pe3yabTaT MUKPO3BOJIIOLIH

Tema 3.2 | OcHOBHOE co/iepKaHUE 2
MaxkpoaBostonusi. Teopernueckoe oOyueHme 2
Bosuuknosenne u | MakposBosorus. @opMbl U OCHOBHbIC Harpasiienus mMakpossommonun (A.H. Cesepuos). Ilytu
pasBUTHE XHU3HU HA | OCTIDKEHHsI OMojornyeckoro nporpecca. Coxpanenue OnopazHooOpasus Ha 3emiie.
3emiie ['unoTe3b! M TeOpUK BOZHUKHOBEHUS *U3HU Ha 3emiie. [losiBIeHe nepBhIX KIETOK U UX 3BOJIOLUS.
[IpokaproTsl U 3ykapuoThl. lIponcxokieHue MHOTOKJIETOYHBIX OpPraHu3MoB. BO3HMKHOBEHHE
OCHOBHBIX [IapCTB AYKApUOT
Tema 3.3 OCHOBHOE coJiepKaHue 2
[Ipoucxoxnenue Teopernueckoe o0ydyeHue 2
YesoBeKa — | AHTpomoniorusi — Hayka o uesnoBeke. CucremaTHueckoe IO0JIOKEHHE uenoBeka. CXOACTBO H
aHTPOIIOreHE3 OTJINYMSI YeJIOBEKa C KUBOTHBIMU. OCHOBHBIE CTaJUU AHTPOIIOTE€HE3a. DBOIIOIHUS COBPEMEHHOTO
YeloBeKa.
UYenoBeueckre packl M UX €IUHCTBO. Bpemss M NyTHM pacceleHHs] 4YeJoBeKa I10 IUIaHETe.
[Iprcnoco6aeHHOCTh YeT0BeKa K Pa3HbIM YCIOBUSIM CpPEbl
Paznen 4. Dxonorust 18
Tema 4.1 OCHOBHOE coJIepKaHue 2
DKOJIOTHYECKHE TeopeTrnueckoe o0ydyeHue 2
(akToper u cpennl | Cpemsl 0OOUTaHKMs OPraHU3MOB: BOJHAS, HA3EMHO-BO3/IYyIIHAs, MOYBEHHAs, BHYTPUOPraHU3MEHHAs.
KUZHU DU3NKO-XUMHYECKHE OCOOEHHOCTH Cpel 0OMTaHus opraHu3MoB. [IpucmocobieHnss OpraHu3MoB K
KU3HU B pasHbIX cpenax. [lonstue skonoruuyeckoro akropa. Kimaccudukamus sK0JIOrHUYECKUX
(dakropos. ITpasuno muanmyma 1O, JInbuxa. 3akon TosnepantHoctu B. Hlendopna
Tema 4.2 OCHOBHOE COJIep)KaHUE 4
[Tonmynsiuus, Teopernueckoe oOydeHHE 2
COOOIIECTBA, DKoJIoTHYecKasi XapaKTepUCTHUKA BUJIA U TOMYJSIUN. DKOJIOTUYECKasi HUIIA BUJIA. DKOJOTHYECKHE
9KOCHCTEMBbI xapaktepuctuku nomyiasiuu. CoolmiectBa M dKocucTeMbl. buoneno3 u ero crpykrypa. Cssu
MeXAy opranmsmMamMu B OuoneHoze. CTpyKTYpHbIE KOMIIOHEHTHI 3KOCHUCTEMBI: IPOJYLIECHTHI,
KOHCYMEHTHI, peAylleHThl. KpyroBopoT BellecTB U MOTOK SHEPrUU B 3Kocucreme. Tpoduueckue
yYpOBHU
[TpakTnueckoe 3anarue Ne 8 2

TpO(quecm/Ie OCnMu M CCTH. OcHOBHBIC TIOKa3aTelId DKOCHUCTEMBL. buomacca wu npoayKnus.
OKOJIOTUYECKHE nmupaMuabl YUCCII, Onomacchl u OHCPTHUHU. HpaBI/IJ'IO IMUpaMuJbl SHEPTHUHU.

Pemenne IMPAKTHUKO-OPHUCHTUPOBAHHBIX PACHYCTHBIX 3aJlaHuM O MEpCHOCY BCUICCTBA U SHCPIrUU B
OKOCHUCTEMAX C COCTABJICHUC TpO(I)I/I"ICCKI/IX Lenei u IpaMug OMoOMacChl U OHCPIrun

16




Tema 4.3 OcHOBHOE coziepKaHuE 2
Buocdepa - | Teopetuueckoe 00yueHUE 2
riao0anbHas buoctepa — xmBas obonouka 3emun. PasButme mpezncraBieHuii o Omochepe B Tpymax B.U.
9KOJIOTMYeCKast Bepnanckoro. OOmacti Omocdepsl m ee KOMIOHEHTHL. JKuBoe BemecTBo OHOChepsl U €ro
cucremMa GbyHKIHH.
3aKkoHOMEpHOCTH cymiecTBoBaHUS Owochepsl. OcobeHHOCTH OMOChepbl Kak TI00ATBHON
skocucTeMbl. JluHammyeckoe paBHOBecue B Omocdepe. KpyroBopoTel  BemectB |
OMOreoXMMHYECKHEe HUKIBL. ['100anbHbIE IKOJIOTHYECKHE TPOOIEMbI COBPEMEHHOCTH
Tema 4.4 OCHOBHOE coJiepKaHue 4
Bnusinue TeopeTnueckoe 00ydeHHE 2
AQHTPOTIOTCHHBIX AHTpOTIOTEHHBIE BO3JIEHCTBUS Ha Onocdepy. 3arps3HeHusT Kak BUJ aHTPOIIOTEHHOTO BO3/ICHCTBUSI.
(bakTopoB Ha | AHTpoTioreHHble BO3JeicTBUS Ha atMmochepy. BosnelictBus Ha ruapocdepy. BosapelictBus Ha
onochepy nuTocdepy. AHTPOTIOTEHHbIE BO3/IEHCTBUSA HAa OMOTHYECKHE COOOIIEeCTBA. YTIYOJE€HHO U3Y4aroTCs
OTXOJIbI, CBSI3aHHBIE C OTNPEACICHHON Tpodeccueit/cnenuaibHOCTHIO
IMpaktnueckoe 3ausitue Ne 9 2
[Tpaktdeckoe 3ansTHE «OTXOABI MPOU3BOIACTBAY
*B ToM yncie npogecCuoHAIbHO-OPHEHTUPOBAHHOE COIEPKaHNE IPAKTUYECKOTO 3aHATUS
[IpakTrueckoe 3aHATHE «OTX0/1BI MPOU3BOACTBAY. Ha OCHOBE (dhenepambHOTO
KJIaCCU(PMKAIMOHHOTO KaTajora OTXOJOB ONpPENENATh KJIACC OMACHOCTH OTXOJOB; arperaTHoe
cocTosiHME W (GU3MYECKy0 (OpMy OTXOI0B, 0Opa3yroImmxcs Ha padodyeM MecTe / Ha dTanax
IIPOU3BOJICTBA, CBSI3aHHBIE C ONPEJEICHHON npodeccuen/cnenuaabHOCTbIO
Tema 4.5 OCHOBHOE COJICp’)KAHUE 6
Bnusiaue Teopernueckoe oOydyeHue 2
COIMAJILHO- 310poBbe M €ro cocrapistomue. DakTopel, MOJOKUTEIBHO W OTPHULATENBHO BIMAIOLINE HA
IKOJIOTHYECKUX opraHusM uesoBeka. IIpoOiemMa TEXHOTEHHBIX BO3JEHCTBMM Ha  30pOBbE  YelIOBEKa
(akTopos Ha | (JIEKTPOMArHUTHBIE MOJIsL, ObITOBAas XWUMHUS, M30BITOUHBIE HIYMbI, paauanus U T.1.). Agantanus
3/I0POBBE YEJIOBEKA | opraHu3Ma uesoBeka K (akTtopam oOKpyxarouied cpenpl. [IpuHuunel  ¢opmupoBaHus
30poBbecOeperaroniero noseaeHus. Pusnueckas aKTUBHOCTb M 370poBbe. buoxumuueckue
acIIeKThl pallMOHAJILHOIO TUTAHUS
JlaGopatopHas pabota Ne 2 2

JIaGopatopHas paboTa «YMCTBEeHHast pab0TOCIIOCOOHOCTHY

OBnaieHre MeToJIlaMH OIIpeJiesIeHUs TIoKa3aTeied YyMCTBEHHOM paboTocnocoOHOCTH, 0ObsICHEHHUE
MOJIy4EHHBIX PE3YJIbTAaTOB U (POPMYIMPOBAHNE BBIBOJOB (MMMCEMEHHO) C UCIOJIb30BAaHUEM HaYUHBIX
MIOHATUN, TCOPUH U 3aKOHOB
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*B ToM uncie npodecCHOHATBbHO-OPHEHTUPOBAHHOE COIEPKaHKE JTA00PATOPHOTO 3aHSATHUS
B kauecTBe TPUITEPOB CHMKAIOIUX PabOTOCHOCOOHOCTH MCIIOJIB30BATh YCIOBUS OCYLIECTBICHHS
podecCHOHAIBHON IeATEIBHOCTH: IIIyM, TeMIIeparypa, Gu3ndecKas Harpy3Ka u T..I.

[IpakTnueckoe 3ansrue Ne 10 2
KoHnTtponsHas padora. TeopeTndecKkre acreKThl YKOJIOTHN

[TpodeccrnonaibHO-OpUEHTHPOBAHHOE coiepkaHue (B GopMe MPAKTUIECKON TTOATOTOBKH)

Pasgzen 5. bronorus B )xu3Hu 8
Tema 5.1 OcHOBHOE coziepKaHue 4
buorexnonornn B | Teopernueckoe oOydeHne 2
JKA3HM KaXA0Tr0 buorexHonoruss kak Hayka W Opou3BOACTBO. (OCHOBHbIE HAaNpaBiICHHS COBPEMEHHOMN
OMOTEXHOJIOTHH. Merto bt OMOTEXHOJIOTHH. OOBEeKTHI OMOTEXHOJIOTHH. OTukKa

OMOTEXHOJOTMYECKUX M TIeHETHMYeCKuX OJKcrepuMeHToB. [lpaBuia rmowcka #  aHanMsa
OMOASKOJIOrMYecKO HMH(OpPMAMM U3 PA3JIUYHBIX HCTOYHHUKOB (HaydyHas U YydeOHO-Hay4dHas
JUTepaTypa, cpecTBa MaccoBoil nHpopmanuu, cetb HTEpHET U Apyrue)

[TpakTrueckoe 3ansitue Ne 11 2
Keiicel Ha aHanu3 WHGOPMAIUKA O HAYYHBIX JOCTIKCHHUSIX B 00JIACTH T€HETUYECKUX TEXHOJOTHM,
KJICTOYHOW WH)KEHEPHH, MHUIICBBIX OMOTEXHOJIOTHH. 3aluTa Keica: MpeACTaBiICHUE pe3ylbTaTOB
pernieHus: KeMcoB (BBICTYIUICHHUE C MTPE3CHTAINEH )

Tema 5.2 OcHOBHOE coziepKaHue 4

bruorexnonornn B | [Ipaktudeckoe 3anstue Ne 12 2
MPOMBIIIICHHOCTH | Pa3BuTHE NPOMBIIIJIEHHON OMOTEXHOJIOTMH U €€ IPUMEHEHHE B KU3HU 4YeJIOBEKa, IOUCK M aHalu3
nHGOpMAallMK U3 Pa3IM4YHBIX MCTOYHUKOB (HayyHass M y4deOHO-Hay4yHasl JIMTepaTypa, CpelCcTBa
MaccoBoil nH(popmaruu, cetb MHTEpHET UM Npyrue)

Kelicpl Ha aHanu3 HH(GOPMALMU O Pa3BUTHH IPOMBIIIJICHHON OMOTEXHOJIOIMH (10 Tpynnam)

[IpakTuueckoe 3anstue Ne 13 2

3amuTa Keiica: [IpencraBienue pe3ynbTaToB pelieHus KeHCoB (BBICTYIIEHUE C MPE3eHTaleH )

JludbdepenumpoBaHHbIi 3a4eT 2

Bcero: 72

JJist XapaKTEepUCTHKY YPOBHS OCBOSHUS yUeOHOT'0 MaTepuaia UCTOIb3YIOTCS CIEAYIOIIe 0003HAYCHUS:

1. — 03HaKOMUTENBHBIH (Y3HABAaHUE PaHEE M3yUYCHHBIX OOHEKTOB, CBOMCTR);

2. — peTpOIyKTUBHBIH (BBITIOJTHEHUE JACSITEIIBHOCTH IO 00Pa3Ily, HHCTPYKITUU WIH MO PYKOBOJCTBOM)

3.— IPOYKTUBHBIN (MJITAHUPOBAHUE M CAMOCTOSITEIHHOE BBITTOJTHEHUE IESITEIEHOCTH, PEIICHUE TTPOOIEMHBIX 3a7a4)
MPOOJIEMHBIX 3a7a4)




3. YCJI0OBUsA PEAJIN3ALIUN MMPOI'PAMMBI YUYEBHOM
JAUCHUTIJIMHBI

3.1. TpeOoBanusi K MATEePHAJIbHO-TEXHUYECKOMY O0ecredeHn 0

JUis  peanuzanuu OpoOrpaMMbl JMCHMIUIMHBI JIOJDKHBI OBITH MPEIyCMOTPEHBI
cienyroue crnenuanbHbie nomenieHusi: Kabuner «buonorun», OCHaIIEHHBIN
obopyioBaHueM: MeOelb, JOCKa, MEJN, HAJISIAHBIE MOCOOUs (KOMIUIEKThI yUeOHBIX
TaOJMI], TIUIAKaTOB), TEXHUYECKUMU CPEACTBAMH OOYUYEHHUS: KOMIBIOTEP C
YCTPOICTBAaMU BOCIIPOM3BENCHUSI 3BYKa, MPHUHTEP, MYJIbTUMEAUA-TIPOECKTOP C
HKPAHOM, YKa3Ka-MPE3CHTEP AJIs MPE3CHTALIUMN.

JlaGopatopusi, ocHalleHHass OOOpyJOBaHMEM JUIsl  IPOBENCHUS  3aHSITHI:
MHUKPOCKOIBI, CEKYHIOMEp, TOHOMETp, JabopaTopHas mocyaa (TpoOupKH,
NOJICTaBKH JIJIsl TPOOUPOK, MUHUETHI, IECOK, CTYNKH C NECTUKAMHU, IPEIMETHbIE U
NOKPOBHbIE  CTEKJIa,  CTEKJSHHbIE  MaJlOYKH,  IpernapoBajbHbIE  WIJIbI,
dbunpTpoBanbHas Oymara (caiipeTku), CTakaHbl) TUMNEPTOHUYECKUM PpPacTBOP
xjopuna Hatpus, 3%-HbIII pacTBOp IMEpPOKCHIa BOAOPOJAa, PacTBOp Homa B
HOIMCTOM KalluW, TIULEPHUH, KIyOHH KapToQess, JUCT AIOAEH KaHaJCKOM, TI0J
psAOMHBI OOBIKHOBEHHOM (psIOMHBI WM TOMAaTa), JIYK permyaThlii, pa3BeJCHHbIC B
BOJIE JIPOKIKH).

3.2. HudpopmanuoHHOe olecrieyeHre peaau3alum NporpaMmmbl

Jlns peanmuzanuyl IporpaMMbl  OMOIMOTEUHBIH (OHA HMEeT NedyaTHBIE W/WIH
AIIEKTPOHHBIE oOpazoBaTenbHbIE u UH(POPMALIMOHHBIE pecypcehl,
pPEKOMEHI0BaHHbIE JJIsl HCIIOJIB30BaHMsI B 00pa30BaTeIbHOM IpoIlecce, HE CTaplle
5 ner c MOMeHTa U3/1aHusl.

PexomeHyeMble IeyaTHBIE U31aHUs.

OcHOBHBbIE TeYaTHbIE U3IAHUS

buonorus. 10-11 kmacc (yriayOieHHBIN YPOBEHD): YUICOHUK 11 CPEAHETO 00IIero
obpazoBanus / B. H. fApeirun [u ap.]; nmox obmier penakmueit B. H. Sppiruna. —
2-e m3a1. — Mocksa: UznarensctBo FOpaiit, 2022.

Oo6yxoB, JI. K. buonorus: ieTku u TKaHU: ydeOHOE MOCOOWE I CPEIHETO
npodeccuonansHoro oopazosanus / J[. K. O6yxos, B. H. Kupmienkoa. — 3-¢
u3., nepepad. u pon. — Mocksa: M3narenscrBo FOpaiit, 2022. — 358 c.
buonorusi: y4eOHMK ¥ TPAKTHUKYM JUIS CpPeaHEro MpodecCHOHaIBLHOTO
obpazopanus / B. H. Speirun [u ap.]; mox pexakuueit B. H. SApeiruna. — 2-e us .
— Mocksa: U3narensctBo FOpaiit, 2022. — 378 c.

DJIeKTPOHHBbIE U3IaHMSI
buonorus. 10-11 xnacc (yrimyOneHHBIN YPOBEHB): YUECOHUK /I CPETHETO OOIIETO
obpazoBanus / B. H. fApeirun [u ap.]; mox obmei penakuueit B. H. Speirnaa. —

2-¢ m31. — MockBa: HMznmarensctBo FOpaiit, 2022. — 357 ¢. — (Hapomnoe
mpocBemenne). — ISBN  978-5-534-15630-0. — Tekct: »ieKTpOHHBIN //
O6pa3zoBarenbHas mwatdopma Opaiit [cauT]. — URL:

https://urait.ru/bcode/509241
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O6yxoB, [I. K. buonorus: kjaeTKu U TKaHU: ydeOHOE IMOCOOHE MJIsI CPETHEro

npodeccuonansHoro obopazosanus / J[. K. Odyxos, B. H. KupunenkoBa. — 3-¢
u3n., nepepad. u pon. — Mocksa: M3natensctBo FOpaiit, 2022. — 358 c. —
(ITpoeccuonansuoe obpazoBanue). — ISBN 978-5-534-07499-4. — Tekcr:
anekTpoHHbI // OOpaszoBatenbHas 1iatdpopma FOpaiit [caiit]. — URL:

https://urait.ru/bcode/494034
buonorusi: y4eOHMK ¥ TPAKTUKYM JUIS CpPEOHEro MNpo(ecCHOHaIbHOro
oOpazoBanus / B. H. Speirun [u np.]; nox penakuueit B. H. Spbiruna. — 2-e usn.

— Mockga: UznarenbctBo HOpaiit, 2022. — 378 c¢. — (IIpodeccuonanbHoe
obpazoBanue). — ISBN 978-5-534-09603-3. — TekcT: »dJeKTpOHHBIH //
O6pazoBarenbHas mathopma FOpaiir [caiiT]. — URL:

https://urait.ru/bcode/489661

JlonoJIHUTeIbHbIE HCTOYHUKHU
Tetinop M. buonorusi: 8 3 1. T. 1 / 1. Teinop, H. I'pun, Y. Crayt; nox pen.P.

Cormepa ; nep. 3-ro anri. usn. — 14-e uzg. —M. : JlaGoparopus 3nanuit, 2022 —
454 c.

[TaBmoBa, E. M. DKoJiorusi: Y4eOHMK UM TMPAKTUKYM JUISE  CPEAHETO
npodeccuonansHoro odpaszosanus / E. U. [lasnosa, B. K. HoBukoB. — Mockaa:

N3narenscTBo FOpaiit, 2022. — 190 c.

Epemuenko, O. 3. buomorus: yuenue o Ouocdepe: ydeOHOe mocobue s
cpeanero npodeccuoHanbHoro obpaszoanus / O. 3. Epemyenko. — 3-¢ wusn.,
nepepad. u norn. — Mocksa: M3natensctBo Opaiit, 2022. — 236 c.

bnunos, JI. H. Dxonorus: yuebHoe nmocobue ajisi cpeHero mnpodeccruoHanbHOTO
obpazopanus / JI. H. baunos, B. B. IlomsikoBa, A. B. Cemenua ; moxa oOmieit
penaxuueit JI. H. bnunoBa. — Mocksa: U3natensctBo FOpaiit, 2022. — 208 c.
bproxaas, ®@. ®. IlpombinuieHHas skojorus: yueOHuk / @.D. bproxanp, M.B.
I'padxuna, E.E. Cno6nsikoBa. — MockBa: DOPYM: UHOPA-M, 2022. — 208 c.
Hecmenosa, H. H. DOxonorust yenoBeka: y4eOHUK U MPAKTHKYM JUIsl CPEIHETO
npodeccruonanpHoro oopazosanus / H. H. HecmenoBa. — Mocksa: 3maTenscTBO
FOpaiit, 2022. — 157 c.

buonoruss mns mpodeccuid U CHENUATLHOCTEW TEXHUYECKOTO W €CTECTBEHHO-
HAy4HOTO NMpoduiIeil: yaeOHUK I CTY. YUIpexKACHHUH cpen. mpod. odpasoBanus /
B. M. KosncrautunoB, A. I'. PeszanoB, O. E. ®aneeBa; mox pea. B. M.
KoncrantunoBa. — M.: U3natensckuii ieHTp «Akagemusi», 2016/ — 336 c.
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4. KOHTPOJIb W OINEHKA PE3VYJIbBTATOB OCBOEHMUA
YUEBHOITPE/IMETA

KOHTponb 1 olleHKa pe3yiabTaTOB OOY4YEHUsS! OCYILECTBIIAECTCS MPENOJaBaTeIeM B
mpolecce IMPOBENCHHUS MPAKTUYECKUX 3aHATHM M Ja0opaTopHBIX  padoT,
TECTUPOBAHMUSI, & TAK)KE BBINOJHEHUS O0Yy4arOIIMMUCS UHIUBUIYATbHBIX 3adaHU,
MIPOEKTOB, UcCie0BaHui. Pe3ynbTaTel 00ydeHus: ONpeaessioT, 4To o0yJaroniecs
JNOJDKHBI 3HAaTh, INOHUMAThb M JEMOHCTPUPOBATH IO 3aBEPIICHUU HW3YYCHHUS
JVCLUUTUIAHBI.

Hnst popMupoBaHuUsi, KOHTPOJS U OLIEHKM PE3YJIbTaTOB OCBOCHUS Y4YEOHOIO
npeaMeTa HCHOJb3YETCsl CHCTEMAa OLEHOYHBIX MEPOIPUATHN, MPEICTABISIONIAS
co0Ol KOMIUIEKC YYEOHBIX MEpPOINPHUATUH, COTJIACOBAaHHBIX C pE3ylbTaTaMH
oOydyenuss u cdopmynupoBanHbix ¢ yderom @OI'OC COO (nmpeameTHbIC
pesynbratsl o aucuurinie) u I'OC CIIO.

[IpoMesxkyTouHas arrecTanys yCTaHOBJIEHA B BUJie AU HEpEeHIIMPOBAHHOTO 3a4eTa.
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O01as KoMIneTeHus

Pazgen/Tema

TH OLeHOYHBIX MEPONIPUATHH

Pazmen 1. Kietka — cTpyKTypHO-(QYHKIIMOHAIbHAS
CANHHNIA ) KUBOTI'O

KonTposbHas pabora «MoJIeKyIJISIpHBII YPOBEHB
OpraHu3aluy KUBOTOY

OK 02 buonorus xak Hayka. OOmIas xapakTepuCTHKA )KU3HH | 3arlOJTHEHHE TaOJIHIIBI c OIMCAaHUEM METOJIOB
MUKPOCKOIIMPOBAHUS C UX  JIOCTOMHCTBaMH U
HEJ0CTaTKaMHu.
3anonHenue Tabmuubl «Bxian  ydeHbIX B pa3BUTHE
Ouosorun»
3anojgHeHUe  CpPaBHUTENBHON  TaOJMMIBI  CXOJACTBA U
pa3Iu4Mii AKUBOTO U HE )KUBOTO

OK 01 CtpykTypHO-(DYHKIIMOHANIbHAS Opranu3anus kietok |OreHuBaeMasi JUCKYCCHsl IO BOMPOCaM JICKITUU

OK 02 Pa3paboTka MeHTaIbHOU KapThl MO KJIAaCCU(PHUKAIMHN KIETOK U

OK 04 UX CTPOEHHUIO Ha MPO- M YKAPUOTUYECKUX U MO LAPCTBAM B
MUHH TPyIIax
BrimonHeHue 1 3ammTa J1abopaTopHBIX padoT:
«CTtpoeHne KIETKH (pacTeHHs, >KUBOTHBIC, TpPHUOBI) W
KJICTOYHBIE BKJTIOUEHUS (kpaxmau, KapOTHHOUIBI,
XJIOPOILIACThI, XPOMOTLIACTBI)»
[IpakTtrueckoe 3ansarue. [IpencraBneHne yCTHBIX COOOIICHMIA
C Mpe3eHTalMel, MOATOTOBICHHBIX 110 MEPEUHI0 HCTOYHUKOB,
PEKOMEH/I0BAaHHBIX MPEINO/IaBaTeIeM

OK 01 CtpyKTypHO-()YHKIIMOHAJILHBIS (daktopsl | DpoHTANTBHBINA OIIPOC

OK 02 HACJICJICTBEHHOCTH Pa3zpaboTka riaoccapus
Pemenne 3amau Ha omnpeaeneHUE IMOCIEIOBATEILHOCTH
HYKJIEOTH/I0OB, aMHUHOKUCJIOT B HOPME U B CIy4ae MU3MEHEHUS
noclneaoBareabHocTy HykiaeotuaoB JJHK

OK 02 OOMeH BellecTB U MpeBpallleHrne YHEPTHU B KIIETKE ®poHTaJIBHBINA OITPOC
3anogHeHHe CPaBHUTENBHOM TaONUIBI  XapaKTEPUCTHK
TUIIOB OOMEHA BEIIECTB

OK 02 JKu3HeHHsbIil nuKI kieTku. Muros. Meiios OO6cyxeHre o BOpocaM JIEKIUH

OK 04 Pa3pa0oTka JeHTbl BpEMEHU JKU3HEHHOTO IIHKIIa

Paznien 2. CtpoeHue U GyHKIIMHM OpraHu3Ma

Konrtponsnas padota “Crpoenune u pyHKIMM opraHuzMa’”

22




OK 02

Crpoenue opranuzma

OuenuBaemasi AUCKYCCHS

OK 04 Pa3paboTka MeHTaIbHOW KapThl TKaHEH, OPraHOB U CUCTEM
OpraHoB OpraHU3MOB (pacTeHus, >KUBOTHBIE, YEIIOBEK) C
KPaTKOH XapaKTePUCTUKON UX (HyHKIUI

OK 02 @opMBI Pa3MHOKEHUS OPraHU3MOB @pOHTAIBHBIN ONPOC
3anonHeHue TAaONIMIBI C KpPaTKOM XapaKTEpUCTUKOW H
npuMepamMu GopM pa3MHOKEHHSI OPraHu3MOB

OK 02 OHnTOreHe3 pacTeHui, )KUBOTHBIX U YeJIOBEKa Pa3paboTka 5eHTBI BpEeMEHM C XapaKTEPUCTUKOM STaroB

OK 04 OHTOT€HE3a OTAENbHOM IpyNMoN *KUBOTHBIX M YEJIOBEKa IO
MUKpOTpyIIam
Tect/onpoc
CocraBiieHME KW3HEHHBIX IUKIOB PAaCTEHHUH M0 OTAENIaM
(MOXOBH/IHBIE, XBOILEBU/HBIE, MaNOPOTHUKOBU/IHBIE,
rOJIOCEMEHHBIE, TOKPHITOCEMEHHBIE)

OK 02 3aKOHOMEPHOCTH HACIEAOBAHUS Pa3paboTka rioccapus

OK 04 DpoHTaTBHBINA OITPOC
Tect no Bompocam JIEKIUU
Pemenne  3amau HA  ompelelieHHe  BEPOSTHOCTU
BO3HUKHOBEHHUS HACJEACTBEHHBIX MPU3HAKOB IPU MOHO-,
-, TOJMTHOPUAHOM U AHAIM3HUPYIOLIEM CKpEIIUBaHHH,
COCTaBJIEHUE T€HOTUITUYECKUX CXEM CKpEIIBaHUS

OK 01 CuensieHHO€ HaclieIoBaHUE MTPU3HAKOB Tect

OK 02 Pa3paboTka riaoccapus
Pemenne  3amau HA  ompenelieHHE  BEPOSTHOCTU
BO3HUKHOBEHHUS  HACJIEJICTBEHHBIX  NPHU3HAKOB  TpHU
CIICTUICHHOM HAacCJeJI0BaHUH, COCTABJICHUE TeHOTHUITMYECKUX
CXEM CKpEeIIMBaHUs

OK 01 3aKOHOMEPHOCTU U3MEHYUBOCTH Tecr.

OK 02 Pemienune 3amay Ha onpeneneHWe TUIIA MyTaUUMd IIPU

OK 04 nepefadye  HACIEACTBEHHBIX  IPU3HAKOB,  COCTAaBJICHHUE

TCHOTUIINYCCKUX CXEM CKPCUIMBAHUA

Pazpnen 3. Teopus sBontonun

KonTtposnbHas pabora “TeopeTuueckue acrneKkTbl 3BOTIONHUU
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JKU3HHU HA 3emiie”

OK 02 Hcropus sBomoinoHHOr0 yueHus. Mukpossositouus |®poHTanbHbIN onpoc

OK 04 Pa3paboTka rioccapusi TepMHUHOB
Pa3paboTka JIeHTBI BpeMEHM pa3BUTHS SBOJIOLMOHHOTO
yueHus

OK 02 MaxkposBomtonusi. BozHukHoBeHue u pasButue xku3HH |OlieHUBaeMasl JUCKYCCHS: HCIIOJIb30BaHME apryMEHTOB,

OK 04 Ha 3eMiie OMOJIOTMYECKOW  TEPMHHOJOTUM M CHMBOJHUKA  JJIA
JI0Ka3aTeNIbCTBA poJcTBa OpraHU3MOB pa3HbIX
CUCTEMAaTUUYECKUX IPYII
Pa3paboTka 5eHTHI BpeMEHM BO3HUKHOBEHHUS U Pa3BUTHUS
YKU3HU Ha 3emiie

OK 02 [IpoucxoxaeHue yenoBeKka — aHTPOIIOTEHES @pOHTABHBIN ONPOC

OK 04 Pa3paboTka JeHTHl BpeMEHU IPOUCXOXKACHUS YeTIOBEKa

Paznen 4. Dxonorus

OK 01 DKoJjorudeckue (pakTopsl U CPeJbl KUZHU Tect mo oskojormdyeckuMm (akropam U cpeaam  KU3HH

OK 02 OpraHu3MoOB

OK 07

OK 01 [Tomynsmwms, cooO1mecTBa, 3KOCUCTEMBI CocTaBiieHHE CXE€M KpPyroBOpOTa BEIIECTB, HCIOJIb3YA

OK 02 MaTepHabl JICKIUU

OK 07 PelnieHue mpakTUKO-OPUEHTHUPOBAHHBIX PACUETHBIX 3aJaHUM
[0 TEPEeHOCY BEIleCTBAa W HHEPIMH B D3KOCHCTEMAax C
COCTaBJICHHE TPO(UUECKUX Iiered U mupamu] Guomacchl U
SHEpPIruu

OK 01 buocdepa - rimobanpHas 3KOJIOrHYECKas CUCTEMA OueHuBaemasi JUCKYCCHUS

OK 02 Tect

OK 07

OK 01,0K 02, OK 04, OK 07 |BnusiHue aHTpomnoreHHbIx (hakTopoB Ha 6uochepy Tect

I[IK 6.2 IIK 6.4 [Tpaktuyeckas padora “OTX0b! NPOU3BOJACTBA”

OK 02 BnusiHue conumanbHO-3KOJOrHUecKuX (akTopoB Ha|OleHHBaeMasi IUCKYCCHUs

OK 04 3I0POBBE YEIIOBEKA Beinosinenue nadopatopHoit paboThl Ha BBIOOP:

OK 07 "VMcTBEeHHas paboToCcnocoOHOCTR",
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I[IK 6.2 [IK 6.4

"BausiHue abMOTHYeCKUX (aKTOPOB Ha 4YeloBeKa (HU3KUE U
BBICOKHE TeMIIeparypsl)"

Paznen 5. buonorus B »xu3Hu

3amura Keiica: IpeICTaBICHHE pe3yiabTaTOB PELICHUS
KeWCOB (BBICTYIUIEHHE C IIPE3EHTALUEH )

OK 01; OK 02; OK 04;

BbrortexHonoruu B ;KM3HU Kaxxaoro

Bremonnenne keiica Ha aHanu3 MHGOPMAIMM O HAYYHBIX

IIK 6.2 TIK 6.4 JOCTIDKEHHMSIX B O0JJACTM T'€HETHYECKMX  TEXHOJIOTHUH,
KJIETOYHOM MH)XEHEpPHUH, TMHIIEBbIX OUOTEXHOJOrui (1o
rpymnmam), IpeJcTaBlIeHUe Pe3yIbTaTOB pelIeHUs KeHCoB

OK 01 [IpompbInuieHHass OUOTEXHOJIOTHS BoinonHenue keiica Ha aHaiW3 WMHGOPMALMUM O Pa3BUTHH

OK 02 IIPOMBIIIJICHHON OMOTEXHOJIOTUI (o rpymnmam),

OK 04 IIPE/ICTABIICHHUE PE3YNIbTATOB PEIICHUS KEHCOB

[IK 6.2 [IK 6.4

OK 01; OK 02; OK ConuaabHO-3TUYECKUE aCIIEKThI OMOTEXHOIOT U BrimonHenue kelica Ha aHanu3 WHGOPMAIMHA 00 STUYECKHX

[IK 6.2 IIK 6.4 acmeKkTax  pa3BUTHs ~ OuWOTeXHoJIOTMH (IO  rpymmam),
MIpEeJICTaBICHUE PE3YIbTATOB PEIICHUS KECOB

OK 01 BHOTEXHOJIOTUY U TEXHUYECKUE CUCTEMBI BrimonHeHue keiica Ha aHanu3 HMHQOPMAIUM O PA3BUTHUSA

OK 02 OMOTEXHOJIOTUH C TPUMEHEHHEM TEXHUYECKUX CUcTeM (10

OK 04 TIK 6.2 TIK 6.4 rpymnmnam), MpeACTaBICHUE Pe3yIbTaTOB PEIICHUS KEHCOB
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