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1. O0mas xapakTepucTUKA padoyeil mporpaMMbl 0011€00pPa30BaATEIbHOI0
npeamera «buogorus»

1.1. Mecto  y4yeOHOro mpeaMera B  CTPYKType  OCHOBHOW
npogeccnoHaIbLHON 00pa30BaTeIbHOM IPOrPaAMMBI:

VYyeOnslii npeamer «buosormsi» - SABASETCS  y4E€OHBIM  MPEAMETOM
oOsi3atenbHON TpenMeTHo obnact «buosorus» OI'OC cpegnero o61iero
oOpa3oBaHMs.

[Ipenmer BxoauT B 001meo0pa3zoBaTenbhblil ukiL.IIporpaMmma cocraBiena Ha
0a3e yueOHmka bwuonorus mns mpdeccuii W CHEUAIBHOCTEH TEXHUYECKOTO U
€CTECTBEHHO-HayyHOr mpoduiia. ABtopbl yueOHuka- B.M.Koncrantunos. A.T.
Pe3anos. E.O. ®aneeBa. U3narenbctBo «Akanemusy. 2017r.

[Iporpamma  ob6mieoOpazoBaTenbHOoro  yuyeonoro mnpeamera OVIL.08
«buosiorus» npeanazHaueHa g u3ydeHuss marematukd B ['BOVYIIO «CeBMK»,
peanusyioero o0pa3oBaTelbHYI0 MPOrpaMMy CpeIHero ooiiero oOpa3oBaHUsS B
npeniesiax OCBOCHUS OCHOBHOM mMpodecCHOHANIbHONM 00pa30BaTeIbHON MPOrpaMMbl
MOATOTOBKHU criennaucToB cpennero 3BeHa (ITIICC3) Ha 6aze ocHOBHOro oOIIEro
00pa3oBaHUs MO CIEIUATBLHOCTSIM:

49.02.01 ®dusuyeckas KyJIbTypa

1.2. Ilequ u nuiaHMpyeMble pe3yJibTAaThl OCBOEHUSI MIPeIMeTa
1.2.1. Heab npeamera

Coneprxanue paboueit mporpammbl « bHoOIOTHS » HANIPaBICHO HA TIOCTUKEHHUE
CJICIYIOIINX 1eJIe:

- moJilydeHue (yHIaMEHTAIbHBIX 3HAHUU O Oumonornueckux cucremax (Kierka,
Opranusm, Ilonmynsuusa, Bup, DxocucrteMa); MCTOPUM Pa3BUTHS COBPEMEHHBIX
MPEICTABICHUA O >KUBOW MPUPOJIE, O BBIIAOMIMXCA OTKPBITHSX B OHMOJIOTMYECKON
HayKe; pOJM  OMOJOTUYECKOW HaykKd B  (OPMUpPOBAHMM  COBPEMEHHOMU
€CTECTBEHHOHAYYHOW KapTUHBI MUPA; O METO/IaX HAYYHOTO MMO3HAHUS;

- OBJIAJICHUE YMEHUSIMU JIOTUYECKH MBICIUTh, OOOCHOBBIBATH MECTO M PpOJIb
OMOJIOTMYECKUX 3HAHUM B MPAKTUUYECKOW MESITENIbHOCTU JIOJEH, B pa3BUTUU
COBPEMEHHBIX TEXHOJIOTHH; OMpEAesaTh KUBbIE OOBEKThI B MPHUPOJIE; MPOBOIUTH
HaAOJIOICHUS 32 SKOCHUCTEMAaMHU C LIENbI0 MX ONMUCAHUS U BBISIBIICHUS €CTECTBEHHBIX U
AHTPOMOTEHHBIX M3MEHEHUMN; HAXOIUTh U AHAIWU3UPOBATh MHGOPMAIIUIO O >KUBBIX
00BEeKTaX;

- Ppa3BUTHE II03HABATEJIBHBIX WHTEPECOB, HHTEIUIEKTYalbHBIX W TBOPYECKUX
CrocoOHOCTEM O0OydYarommxcsi B MPOLECCE HM3YYEHUS OHOJIOTMYECKUX SIBICHUM;
BBIJAIOUIMXCS TOCTUKEHUN OMOJIOTHH, BOIIEAIINX B OOIIECYEIIOBEYECKYIO KYJIbTYPY;
CJIIOXHBIX M MPOTHUBOPEUYMBBIX MYTEH PA3BUTHUS COBPEMEHHBIX HAYUYHBIX B3IJISIOB,
uei, Teopuil, KOHLENIH, runore3 (0 CYHMIHOCTH W MPOUCXOXKIECHUU KU3HU,
4eJIoBeKa) B X0/i€ pa0dOThI C pa3IMYHBIMU UICTOYHUKAMH UH(POPMALINH;

- BOCHHUTaHHE YOEXKIEHHOCTHM B HEOOXOAMMOCTH TMO3HAHUS >XUBOM MPHUPOJBI,
HEOOXOJMMOCTH PALMOHAILHOTO IMPHUPOAOINOJIB30BaHUs, OEPEKHOTO OTHOLIECHUS K
IPUPOJIHBIM pecypcaM M OKpY’Karolllel Cpelie, COOCTBEHHOMY 37J0POBbIO; YBa)KEHUS
K MHEHHIO ONIMOHEHTA MIPU O0CYKJIEHUU OHOJOTUYECKUX TTPOOIIEM;

- HCIOJIb30BAaHME TMPUOOPETEHHBIX OMOJOTHYECKMX 3HAHUW U yMEHHH B

MOBCE/IHEBHON JKU3HU IS OIIEHKH TMOCIEACTBUM CBOEU JAEATEIbHOCTH (U
NEATEIbHOCTH APYIHX JIFOAEH) MO OTHOLIEHUIO K OKPYXKAIoLIEH cpele, 310POBBIO



JIPYruX JIoAe U COOCTBEHHOMY 370pOBbIO; OOOCHOBaHUS M COOJIOJCHUS MEp
npoduiiakTUKK 3a00J1€BaHUM, OKa3aHKUE MEPBOM MOMOIIY MPU TPaBMaxX, COOIIOJIEHUIO
MIPaBUJI TIOBEJICHUS B IPUPO/IE.

B pabouyro mnporpamMmy BKIIOUEHO COJEpXaHUE, HaMpaBJICHHOE Ha
dbopMHpOBaHHE Yy CTYJACHTOB KOMIIETCHIIM, HEOOXOAMMBIX [IJIi KayeCTBEHHOTO
ocBoenust OITOIT CIIO nHa 6a3e OCHOBHOIrO OOIIEro oOpa3oBaHUsA C IMOJTYyYEHUEM
cpelnHero o6Omiero o0pa3oBaHUsS — MPOTrPaMMbl MOJATOTOBKHM KBaIU(UIUPOBAHHBIX
pabouux, cayxamux(IITITKPC).



1.2.2 Ilnanupyemble pe3yJIbTaThl OCBOCHHUSI 0011e00pa3oBaTebHOH TUCHUILIMHBI B cooTBeTcTBUM ¢ PI'OC CIIO n

Ha ocaose ®I'OC COO

Kon n HauMeHnoBanmne
¢dopmupyembIx
KOMIleTeHI M

IInanupyemMble pe3yJbTaTbl 0CBOCHHS JHCIUIIIHHBI

Oo0mmue

JAucnunimHapHbie

OK 01. Beibupath
CIOCOOBI pelIeHus 3a1a4
npohecCHOHATBLHOM
JeSITeIIbHOCTH
HPUMEHUTEIBHO K
Pa3InYHBIM KOHTEKCTaM

B yacTu TPpy10BOTr0 BOCHIUTAHUS:
- TOTOBHOCTH K TpYIy,
TpyAoIt00ue;

- TOTOBHOCTh K AQKTHBHOH JIESATEILHOCTH TEXHOJIOTUYECCKOH U

OCO3HAHHUEC NLCHHOCTU MaCTCPCTBA,

COI.[PIEIJ'IBHOﬁ HaIIpaBJICHHOCTH, CIIOCOOHOCTD HHUOHUHUPOBATD,

IUIAHUPOBaTh M CAMOCTOSITENIBHO  BBIMOJNHSATH  TaKylo
NeSITeNIbHOCTD;
- HWHTEpeC K pa3muHbiM  chepam  npodecCHOHATBHON

JIeATEIILHOCTH,
OBnazieHue YHUBEPCAJbHBIMU YUYEOHBIMH ITO3HABATECIBHBIMU
IEHCTBUSIMU .

a) 0a30BbIe JJOTHYECKHE el CTBUSI:
dbopmynupoBatb U
npo0yieMy, paccMaTpuBaTh €€ BCECTOPOHHE;
- YCTaHaBJIMBaTh CYILUECTBEHHbIN MPU3HAK WM OCHOBAHUSA IS

- CaMOCTOATCIIbHO AKTYaJIMU3UpPOBATH

CpaBHEHUs, Kiaccuukanuu u 0600IICHHMS;
- OMpeNeNsaTh IeNu JeATeTbHOCTH, 3a/JaBaTh MapamMeTpbl U
KPUTEPUU UX TOCTHKECHUS;

- BBISBIATh  3aKOHOMEPHOCTH W  TPOTUBOPEYHS B
paccMaTpUBaEMBbIX SIBICHUSX;

- BHOCUTb KOPPEKTHBHIl B
COOTBETCTBHE  pE3YJbTAaTOB

MOCJIEICTBUI ACATCIIBHOCTH,

ACATCIIBHOCTD,
OLICHUBATh

OIICHUBATDH

OCIIAM, pUCKH

c(hOpPMUPOBAHHOCTH 3HAHHI O MECTE U POJIM OHOJIOTHH B

cCUCTEeME HAYYHOTO 3HAHHUS, (GYHKIIMOHATLHOM
TPaMOTHOCTH 4e€JIOBEKa JUIS PEIICHUS >KU3HEHHBIX
npo0Jem;

C(OPMHPOBAHHOCTh YMEHHUSI PACKPBIBATh COJICPIKAHUC
OCHOBOIIOJIATAIONIMX ~ OMOJOTMYECKHMX  TEPMHUHOB U

MOHSATUH: JKU3HB, KJIETKa, TKaHb, OpraH, OPraHu3M, BHJI,

TOMYJISLIAS, 9KOCHUCTEMA, OHOIIEHO3, ounocdepa;
MeTa0osn3M (0OMEH BEIIECTB U MPEBPAIEHUE YHEPTHH),
romMeocrtas  (camoperyJisuusi), OuocuHTe3  Oelika,
CTPYKTYpHas OpraHu3amnus JKUBBIX CHCTEM,
JMCKPETHOCTh, CaMOPETYJIALHUS, CaMOBOCIIPOU3BE/ICHHE
(pempomyKiusi),  HAcIEICTBEHHOCTb,  HW3MEHYUBOCTb,
9HEPro3aBUCHUMOCTb, POCT W pa3BUTHE, YPOBHEBas
OpraHM3aIys;

c(hOpMUPOBAHHOCTh YMEHHSI PACKPBIBaTh COJIEpIKAHUE
OCHOBOIIOJIAral0IIMX OMOJTOTHYECKUX TEOPHM M THUIOTE3:
KJIETOYHOM, XPOMOCOMHOW, MYTallMOHHOM,
SBOJIIOIIMOHHOM, TPOUCXOK/ICHHS KU3HU U YEIIOBEKA;

c(hOpPMUPOBAHHOCTh YMEHUS pacKpbIBaTh
OMOJIOTHUYECKHUE  3aKOHbI U
3akoHomepHoctu (I. Mengens, T. Moprana, H.U.

Bagsunosa, J. I'ekkens, @. Mrounepa, K. bapa), rpanuiis

OCHOBOIIOJIararomue




- pa3BUBaTh KPEaTUBHOE MBIIIJIECHUE IPU PEIICHUN KU3HEHHBIX
poosem

0) 0a30BBIE HCCIEI0BATEIbLCKHE TeHCTBHS:

- BJIAJICTh HABBIKAMH y4eOHO-HCCIIEOBATEILCKOM U MPOEKTHOM
NesITeIbHOCTH, HaBBIKAMU pa3peleHus mpooiem;

- BBIABIIATH NIPUYMHHO-CIICICTBCHHBIE CBSI3U U AKTYaJIU3UPOBATH
3a/1a4y, BBIIBUTaTh T'MIIOTE3Y €€ PELICHUS, HAXOAUTh APIyMEHTBI
JUIS TOKa3aTeIbCTBA CBOMX YTBEPXKACHUM, 3a[1aBaTh NapaMeTphl
U KPUTEPUU PELICHMUS;

- AHAJIM3UPOBATh IIOJIyYEHHbIE B XOJI€¢ pEIICHUsA 3a7auu
pe3ysbTarhl, KPUTUYECKH OLEHUBAaTh HX JOCTOBEPHOCTD,
[IPOrHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSIX;

- YMETb IIEpEHOCUTH [I0O3HABATEIIBHYI0 U

MMPaKTUYICCKYIO obnactu KHU3HCOACATCIIbHOCTH,

3HaHUA B

- YMEThb WHTETPUPOBaTh 3HAaHUS U3 pa3HBIX IPEIAMETHBIX
obacrei;

- BBIJIBUTATh HOBBIC HJICH, MPEJIaraTh OPUTHHAIBHBIC TTOIXOIbI
1 pCIICHMS;

- CHOCOOHOCTh HX HCIOJB30BAaHHMS B II03HABATCIBHOU U
COLIMAJIbHOM IMPAaKTHUKE

HUX IPUMCHHUMOCTH K KHUBBIM CUCTCMAM;,

HpHOGpeTeHI/Ie OIbITa IMPUMCHCHHS OCHOBHBLIX MCTOIOB
HAay4YHOT'O IIO3HAHUA, HCIHOJBb3YCMbIX B OHOJIOrUH:
H36JIIO,Z[€HI/I$I H OIMCAaHUs KXKUBBIX CHCTCM, IPOLECCCOB U

HBHGHHI;'I; opraHu3anuvu MU IMPOBCACHUSA OHOJIOrMYECKOTO

OKCIICPUMCHTA, BBIABHKXCHUA THITIOTC3, BBIABJICHUA
3aBUCUMOCTH  MCXKIAY  HCCICAYCMBIMHU  BCIMYMHAMMU,
00BACHEHUS IMOJIYUCHHBIX PE3YJIBTATOB u

(hopMyTHpOBaHHMS BHIBOJIOB C HCIIOIH30BAHUEM HAYYHBIX
MOHATHM, TEOPUI U 3aKOHOB;

c(OPMUPOBAHHOCTh YMCHHS BBIICTSTh CYIIECTBEHHBIC
MPU3HAKKM BUPYCOB, KIJIETOK MPOKAPUOT U DYKAPHUOT;
OJIHOKJIETOYHBIX U MHOTOKJICTOUHBIX OPTaHU3MOB, BUJIOB,
OMOTreoIeHO30B U IKOCHUCTEM; OCOOCHHOCTH IPOIECCOB
oOMEHa BEIIECTB M TIPEBPAIICHUS SHEPIHH B KJIETKE,

($hoTOCHHTE3a, IIACTHYECKOTO0 M JHEPreTHYECKOIo
oOMeHa, XEMOCHHTE3a, MUTO3a, Meiio3a,
OHJ'IOJIOTBOPGHI/IH, paBBI/ITI/ISI nu pa3MHO)KeHI/I$I,

WHJIMBUIYaIbHOTO pa3BUTHs OpraHu3Ma (OHTOTEHE3a),
OOppOBI 3a CyIIECTBOBAaHWE, €CTECTBEHHOTO OTOOpa,
BUJI000pa30BaHus, MPUCIIOCOOJICEHHOCTH OPTraHU3MOB K
cpene OOWTaHUSA, BIHUSHUS KOMIIOHEHTOB SKOCHCTEM,
CBOEH
KPyroBOpOTa BEIIECTB M TMpEeBpalleHUe

SHepruu B 6uocdepe;

AQHTPOIIOTEHHBIX W3MEHEHUH B HKOCHUCTEMAX
MECTHOCTH,
c(hOpMUPOBAHHOCTh YMEHHS pemaTbh OWOJIOTHYECKUE

3aaa4u, COCTaBJIATH TCHOTUIINYCCKUEC CXEMBI

CKpCHuiuBaHuA JJIsA

IMPHU3HAKOB Yy OpPTraHHU3MOB, COCTaBJIATH CXEMBbI IIEPEHOCA

Pa3HBIX THUIIOB HacJIeJ0BaHUs




BEIIECTB M SHEPrMM B HKOCUCTEMax (LEMd MNUTaHUs,
MUILEBHIE CETH)

OK 02. Hcnonbp3oBaTh
COBpPEMEHHBIE CPE/ICTBA
MOKCKa, aHaJIN3a U
WHTEPIIPETAIUN
uHpopmanuu u
UH(POPMALIMOHHbIE
TEXHOJIOTHH IS
BBITIOJTHCHHMSI 32/1a4
npodeccuoHanbHOM
NESATCIIbHOCTH

B 00s1acTH HEHHOCTH HAYYHOI'O NMO3HAHUSA:

- chOpMHPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKHM H OOIIECTBECHHOM
JHajore KYJBTYP,
MecTa B

IIpaKTUKHU, OCHOBAHHOI'O Ha

CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO
IIOJIMKYJIbTYPHOM MUPE;

- COBEPIIECHCTBOBAHUE A3BIKOBOM M YUTATEIbCKON KYJBTYPbI KaK
CpECTBA B3aUMOJEHCTBHS MEXK Y JIFOAbMU U TIO3HAHUS MUPA;

- OCO3HAHME ILICHHOCTH HAy4YHOM JEATEIBHOCTH, T'OTOBHOCTH
OCYILIECTBIIATH IPOCKTHYIO U UCCIIEJOBATEIBCKYIO IEATENBHOCTD
WHJVBUAYAIbHO U B TPYIIIE;

OBnazieHne yHHMBEPCAJIbHBIMU YUYEOHBIMHU I103HABATEIbHBIMU
JCACTBUSAMMU:

B) padora ¢ undopmanmeii:

- BJIQJIETh HABBIKAMH MOJyYeHHS WH(POpPMAIMK M3 MCTOUYHUKOB
Pa3HBIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIIATH ITOMCK, aHAIM3,
CHCTEMaTHU3allii0 U HMHTEepHpeTanuio WHPOpPMAUU Pa3TUUHBIX
BUJIOB U (OPM IPEICTABICHHUS;

- CcO3/laBaTh TEKCThl B pAa3IMYHbIX (opMmarax ¢ Y4eToM
Ha3zHaueHUs MHQOpPMAlMM M LEeJIeBOM ayJuTOpUH, BBIOMpas
ONTUMAJIbHYIO (POPMY MPEJICTABICHUS U BU3YyaIU3aliy;

- OLEHUBATh JOCTOBEPHOCTb, JIETMTHUMHOCTh HMH(OpMAalNH, €€
COOTBETCTBHE MPABOBBIM U MOPAIIBHO-ITUYECKUM HOPMaM;

- WCIIOJIb30BATH cpencTaa
KOMMYHHUKAIIUOHHBIX TEXHOJOTUH B pEIIEHUH KOTHUTHUBHBIX,

MH(OPMAIIMOHHBIX nu

KOMMYHHKATHUBHBIX U OPTaHU3AIIMOHHBIX 3a1a4 C CO6J'IIOI[CHI/ICM
Tpe60BaHPII>i OPrOHOMHKH, TCXHUKU 6630HaCHOCTI/I, T'NTUCHBI,

C(OPMHPOBAHHOCTh yYMEHUH KPUTUYECKHA OIICHUBATH
uHpopMaIuio
BKJTIOYAIOIIYI0 TICEBJIOHAYYHBIC 3HAHHS W3 Pa3IHYHBIX
MCTOYHUKOB (CpeICTBa MacCOBOW MH(POPMAIINU, HAYYHO-

OHOJOrHYECKOI0 COACPIKaHUs,

MOMYJISIPHBIE MaTEpUabl); UHTEPIPETUPOBATh STUUECKUE
aCTIeKTbl COBPEMEHHBIX MCCIIEJOBAaHUN B OMOJIOTHH,
MEIUIMHE, OMOTEXHOIOIMH; pacCMaTpUBaTh IJ100aIbHbIE
9KOJIOTMYECKUE po0IIEMBbI COBPEMEHHOCTH,
(dbopMUpOBaTh MO OTHOIIEHUIO K HUM COOCTBEHHYIO
MO3ULINIO;

c(OpMUPOBAHHOCTh YMEHUU CO3[aBaTh COOCTBEHHBIC

NUCbMEHHBIE W  YCTHBIE COOOILIEHUS Ha OCHOBE
OuoJI0rn4YecKon uHdopmauu u3 HECKOJIbKHX
HMCTOYHUKOB, TPaMOTHO UCIIOJb30BaTh MOHSATUWHBIN

anmapar OUOJIoTUU




pecypcocOepexeHusi, TPaBOBBIX U OSTUYECKUX HOPM, HOPM
nH()OPMAIIMOHHON OE30MaCHOCTH;

- BJIAJICTh HABBIKAMH PACIO3HABAHUS W 3alIUTHl WH(OpPMAIIUH,
nH(OpPMaLIMOHHON 6€30MaCHOCTH JMYHOCTH

OK 04. DddexTuBHO
B3aUMOJICHICTBOBaTh U
paboTaTh B KOJUICKTHBE
Y KOMaHjie

- TOTOBHOCTh K CaMOpPa3BUTHUIO, CAMOCTOSITEIBHOCTH U
CaMOOIIPEIEICHHUIO;

-OBJIaJICHUE HABBIKAMHU Y4YEOHO-HCCIIEA0BATEIIBCKOM, TPOCKTHOM
Y COLMAIIBHOM €S TEIbHOCTH;
OBJageHue YHUBEPCAJIbHBIMHA
JNeldCTBUAMU:

0) coBMecTHAasI IeITeJIbHOCTD:

KOMMYHHKATUBHBIMHA

- MOHUMATh W WCIIOJIb30BaTh MPEHMYIICCTBA KOMAaHIHOW U
WHJIMBUIyATbHOU PaOOTHI;

- IPUHUMATH 1S COBMECTHOM JEATEIHbHOCTH, OPTraHU30BBIBATh
U KOOPAWMHHUPOBATH JCHCTBHUS IO €€ JOCTHKCHHUIO: COCTaBIIATH
IUIaH  JCWCTBUIA, pacmpenensTb PO C Y4eTOM MHEHUH
Y4aCTHUKOB 00OCY>KJaTh pe3yIbTaThl COBMECTHOU PabOTHI;

- KOOPAMHHUPOBATH U BHIMOJIHATH PA0OTY B YCIOBHSIX PEAbHOTO,
BHPTYaJIHHOTO U KOMOMHHPOBAHHOTO B3aHMMOJICHCTBHSI,

- OCYUICCTBIISITH IO3UTUBHOE CTPATETHMUECKOE ITOBEJACHHUE B
Pa3IMYHBIX CUTYAIUSAX, IPOSBISTH TBOPUESCTBO U BOOOpAXKEHUE,
OBITH MHUIIMATHBHEBIM

Osaaaenue
JeCTBUSIMM
I') NpUHATHE ce0s M APYTUX JIOJeH:

YHUBepPCAJbHBIMH PeryJIsiTHBHBIMH

- IPUHUMATh MOTHUBBI U aPTyMEHTBI APYTUX JIFOACH IIPU aHAIU3E
PEe3yIaBTAaTOB ACSATEINBHOCTH;

- IPU3HABATh CBOE MPABO U MPaBO JPYIHX JIIOAEH Ha OLUINOKH;

- pa3BUBaTh CIOCOOHOCTh MOHUMAaTh MHUP C MO3UIMHU APYTOro

HpHOGpeTeHI/Ie OIbITa IMPUMCHCHHS OCHOBHBLIX MCTOIOB
HAaY4YHOI'O II0O3HAaHHA, HUCIIOJIBb3YCMbIX B OMOJIOTruu:
Ha6JIIOI[eHI/I$I N OIMCAaHUA KXKUBBIX CHCTCM, IPOLECCCOB U
HBHGHI/II;'I; OopraHu3anuvu MU IMPOBCACHUSA OHOJIOrMYECKOTO

OKCIIEPUMEHTA, BBIIBW)KCHMS  TMIIOTE3, BBIABICHUSA
3aBUCUMOCTH  MEXAY HCCIEAYEMBbIMH  BEJIMYHUHAMU,
00BsICHEHUS ITOJIyYEHHBIX pe3yabpTaToB u

(opMyIMpPOBaHUS BBIBOJOB C HUCIOJIb30BAHUEM HAYUYHBIX
IIOHATUM, TEOPUI U 3aKOHOB




YCJIO0BCKAa

OK 07. ConelicTBOBaThL
COXPAHECHUIO
OKpYXKaroIiei cpeibl,
pecypcocOepereHuIo,
MPUMEHSTh 3HAHUS 00
W3MEHEHUU KIIMMaTa,
MPUHLIUIIBI OEPEKITUBOTO
MIPOU3BO/ICTBA,

3 pexTUBHO
JIECTBOBATH B
Ype3BhIYAITHBIX
CUTYaIUSIX

B 06/1acTH 3K0JI0r14€CKOTr0 BOCIIUTAHUSA

- chOpPMHPOBAHHOCTh SKOJOTHMYECKOW KYJBTYPhl, IMOHUMAaHHE
BJIMSIHUST COLIMATIbHO-OKOHOMHUYECKUX MPOIECCOB Ha COCTOSTHUE
MPUPOTHON W COIMAIBLHOM CpeIbl, OCO3HaHWE TIJIO0ATHHOTO
XapakTepa dKOJOTHIECKUX POoOIIeM;

- IUIAHUPOBAHUE M OCYLIECTBICHUE IEHUCTBUM B OKPYKAIOILIEH
cpele Ha OCHOBE 3HAHUS LEJIed YCTOMYMBOIO Ppa3BUTHUSA
YeJIOBCUCCTBRA;

aKTHUBHOE HETpUsITUE  JACHUCTBUH,
OKpY’Karolllel cpee;

- YMEHHE MPOTHO3UPOBATh HEOIATOMPUATHBIE HKOJIOTHYECKUE
MOCECTBUS MPEAIPUHUMAEMBIX JICUCTBUM, MPEAOTBpAILIATh UX;

IMPHUHOCAIIIUX Bpca

- pacImpeHue OIIbITa JACATCIIBHOCTH JKOJIOTHYCCKOM

HAITpaBJICHHOCTH;

- OBJIAJICHUC HABBIKAMM YUYeOHO-HCCIICHIOBATCIILCKOM, MPOSKTHOW M
COLIMAILHOHN AESITEIILHOCTH

c(OPMHPOBAHHOCTh YMEHHSI TPHUMEHATH IOJyYCHHbIE
3HaHUS ISl OOBACHEHMUs OMOJIOIMYECKHX IPOLIECCOB U
SIBIICHUHM, I IPUHATHAA IPAKTUYECKUX PpELICHUN B
IIOBCEJHEBHOM  JKM3HUM €  LeJIbl0  OOecreueHus
0€30IacHOCTH ~ CBOEr0  3JI0pOBbS M 3JI0POBBS
OKpY’KaIOLIMX JIo/IeH, COONIOIeHUsI 310pOBOro o0Opasa
JKU3HM, HOPM TIPaMOTHOIO IIOBEACHMUS B OKpYXKarollen
OPUPOAHON  cpeae;  NMOHMMaHUE  HEOOXOIUMOCTH
UCIIOJIb30BaHUS JIOCTH)KEHUN COBPEMEHHOW OMOJOruH U
OMOTEXHOJIOTUH JUISL paloHaIbHOIO
IIPUPOJOIIOIB30BAHMS
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Ilepedyens popmupyemMbIX NPO(PecCHOHATBHBIX KOMIETEHIIUI H JUYHOCTHBIX Pe3yJIbTATOB NPOrPAMMbI BOCIIUTAHMS:

o crnenuaJibHOCTHAM:

49.02.01 ®uzuyeckas KyJabTypa

Kona dopmupyemblie NPopheccCuOHATbHbIE KOMIIETEHIIUN

1K 3.4 Bectu nepBuuHy10 YU4€THO-OTYETHYIO JOKYMEHTAIIMIO, 00ECTICYHBAIOIIYIO YUCOHBIC 3aHSTHSI.

11K 2.3 OdopMIIsAT pe3ysbTaThl METOJIMYECKOM U MCCIIEI0BATEIBCKON ACATEIBHOCTH B BUI€ BBICTYIIJICHHUH, JIOKJIAJIOB, OTYETOB.

[IK 2.4 OcCymIecTBIATh UCCIICOBATEIBCKYIO U MPOSKTHYIO AEATEILHOCTh B 00JaCTH (PU3MYECKOM KYJIBTYPHI U CIIOPTA

Kon HaumeHoBaHHe JIMYHOCTHBIX Pe3yJIbTATOB

JIP 1 Oco3Haronuii cedsi rpakJaHUHOM U 3alIUTHUKOM BEJIMKOMN CTpaHbl.

JIP 6 [IposBrstomnii yBa>keHUE K JIOJSM CTapIIero MOKOJIEHUS M TOTOBHOCTh K YYacCTHIO B COIMAIBHOM MOAJIEPIKKE U BOJOHTEPCKUX
JIBHYKCHUSIX.

JIP 8 [IposBrstomuii U JEMOHCTPUPYIOMINMA YBaKEHUE K MPEACTABUTENSM PA3IUYHBIX ITHOKYJIBTYPHBIX, COIIMAIBHBIX, KOH()ECCUOHATBHBIX U
uHbIX Tpynn. ConpuyacTHBII K COXPAaHEHUIO, MPEYMHOXEHUIO M TPAHCISALUMU KYJbTYpHBIX TpaguLMid U IEHHOCTEH
MHOTOHAIIMOHAIBHOT'O POCCUIICKOT0 roCcyIapCcTBa.

JIP 9 CoOmoaronii ¥ MponaraHJAuPyOIMUKA TpaBmwia 3J0pOBOr0 W 0e30macHOTO oOpa3a JKHM3HH, CIOpPTa; MPEIyNpeKTAONUN JTHO0

npeononeBanmHﬁ 3aBUCMMOCTH OT aJIKOI'OJid, Ta6a1<a, IICUXO0AKTHBHBIX BCHICCTB, a3apTHBIX HWUIPp W T.I. COXpaHHIOH_[I/Iﬁ
TIICUXOJOTUICCKYIO yCTOﬁqHBOCTB B CUTYAaTUBHO CJIOXXHBIX WJIN CTPEMHUTCIIBHO MCHATOIUXCA CUTYyallUAX.
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4. CTpyKTYypAa U coaepkaHue 00111e00pa3oBaTeJIbHOI0 MpeaMeTa

O0bem npeamMeTa U BUAbI y4eOHOH padoThl

Buj yueOHoi1 padoThl

0O0BeM B yacax

O0bem o0pa3oBaTeIbHOM NPOrpaMMbl THCHUIINHBI 142
B T.4.

OcHOBHOe coiep:KaHue 116
BT. Y..

TEOPETHUUECKOE 00yUueHue 64
IIPAaKTUYECKUE 3aHATUS 32
71a00paTOPHBIE 3aHATHS 12
KoHnTponbHbIe paboTh 8
KoncyabTanumu

IIpomeskyTouHas arrecTauus (IK3aMeH) 4
CamocrosiTesibHasi padora 20
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4. TemMaTHYeCKUH IJIAH U COAEPKAHUE TUCHUATIIMHBI

HaumenoBanue Conep:kanue y4yeOHOro MaTepuasia (0OCHOBHOE M PO} ecCHOHAILHO-OPHUEHTHPOBAHHOE), O0bem | Dopmupyembie
pa3aesioB U TeM JabopaTopHble H NPAKTHYECKHE 3aHATUSA, IPUKJIATHON MOAYJIb (IPH HAJTUYHUH) 4acoB | KOMIIETeHUHH
1 2 3 4
Pa3znea 1. KiteTka — CTPyKTYPHO-(DYHKIIMOHAJIbHAS € IMHUIIA KUBOTO 32
Tema 1.1. OcHOBHOe coiep:KaHue 2
bunoaorus kak Teopernueckoe o0yuenune: 2
HayKa buonorus xak Hayka. CBsi3b OMOJIOTUH C APYTUMH HayKaMu: OMoxuMusi, 6uodusuka, OMOHMKA,
redoreorpadus u 1p. Poab u mecto Ouosnoruu B GopMHUPOBAHUN COBPEMEHHON HAYYHOM KapTUHBI MUDA. OK 02
3HavyeHue Ouosoruueckux 3Hanuil. ictopus 6uonoruu. 3HaueHue HUTOIOTUHN AT pa3BUTHS OMOJIOTHU U
NO3HAHUS NPUPOAbL. MeTOAbI LUTOJOTHH: MUKPOCKONHUS, XpoMaTorpadus, 31eKTpodopes, METo 1 MEUEHbIX
aToMoB, nuddepernnanbHoe NeHTPUPYTHPOBAHNE, KYIbTYPa KIETOK
Tema 1.2. O0mas | OcCHOBHOE cojep:KaHue 2
xapakrepucruka | Teopernueckoe o0yueHue: 2
KU3HA Pa3noobpazue 6uocuctem. Opranuzanusi OMOJIOTUYECKUX CUCTEM. Y POBHH OpraHU3alui OHOCUCTEM:
MOJIEKYJIIPHO-TE€HETUYECKU I, OPraHONIHO-KJIETOYHBIN, OPraHU3MEHHBIH, MOITYJISUOHHO-BUI0BOM, OK 02
HKOCHUCTEMHBIH (OnoreoneHoTn4eckuit), 6nocepuslii. Hayku, n3ydaromnye 6uonornyeckre 00beKThl Ha
pa3HBIX YPOBHSIX OpraHu3anuy xku3Hu. OO11as XapakTepruCcTHKa )KU3HHU, CBOMCTBA )KMBbIX cucteM. [Iporeccsl,
IPOUCXOAIINE B ONOCHCTEMAX
Tema 1.3. OcHoBHOe coJep:kaHue 6
Buonornyecku Teoperuyeckoe o0yueHue: 2
Ba)KHbIE XuMHu9ecKuii cocTap KieTkH. HeopraHuueckue BeIecTsa KIETKU, HX OHOIOrHIecKas polb. OK 01
XUMHeCKHEe OpraHuyecKue BEMECTBA KIeTKH. Buonornueckue nonumepsl. benku. CTpykrypa u GyHKIME OENKOBON OK 02
COCMHCHH MoJieKyibl. DepMEHTEI, IPHHIKI UX JEHCTBHS. YTIIeBOIbI. BHOIOrHuecKre QYHKIMH YTIIEBOIOB. OK 04

Jlununel. O6mumii miad crpoenus. I'uapodpunbHo-TuapododHbIe cBoMicTBa. Kiaccudukamus IUnmaoB.
buonornueckue pynkunn munuaoB. AT®. Ctpoenne monekyisl AT®. buonornyeckue pynxmmnu ATD
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HpaKaneCRne 3aHATHA: 2

Poub GenkoB, yraeBoI0B U )KUPOB B OpraHU3Me YeJIOBeKa. BuTaMuHbl U OMOIOTUYECKH aKTUBHBIC T0OABKH, 2
WX 3HAYEHUE B KU3HU OpraHus3ma denoBeka. ['uno- u aBurammHo3bl ux nociuencteus. [IpencraBinenue
YCTHBIX COOOIICHUI ¢ Ipe3eHTalrel, TOArOTOBIEHHBIX M0 NEPEYHI0 HICTOYHUKOB, PEKOMEHI0BAaHHBIX
npernoaaBareneM

JlabopaTopHble 3aHATHS: 2

JlabGopaTtopHas pabora “Onpenenenue ButaMuaa C B IpOIyKTaxX MUTAHUS
[ToaroroBka BapuaHTOB OIBITA, HAOFOICHUE 32 KAYECTBEHHBIMH PEAKIIMSIMHU, 3aTI0JTHEHUE pabouei
TAOJIUIIBI, HHTEPIIPETAIHs HAOII0AaeMBbIX SIBIICHUH, (HOPMYITUPOBAHKUE BBIBOJIOB

JlaGopaTtopHas padora «[ mapoduiabHO-TUAPO(POOHBIC CBOMCTBA JIUITHIOBY
[ToaroroBka BapuaHTOB OIBITA, HAOIIOICHUE U3MEHEHHS PACTBOPUMOCTH JIMITH/IOB, 3all0JHEHUE pabovei
TaOJINIIBI, THTEPIIPETAIHS HA0JF01aeMbIX SBJICHUH, (DOPMYITHpPOBAHUE BHIBOJIOB

Tema 1.4. OcHoBHOe coJep:kaHue 4

CTpyKTYypHO- Teopernueckoe odyueHnue: 2

¢ynxkuuonanbHast | Kierounas teopus (T. [lIBanu, M. Ilneiinen, P. Bupxo). OCHOBHbIC MTOJOXKEHUS COBPEMEHHOMN KJICTOUHOM 1
OpraHu3aums TeopuH. THUIIBI KJIETOK: SyKapruoTHUecKas U mMpokapuoTuieckas. CpaBHUTENbHASI XapaKTePUCTUKA KIETOK
KJIETOK 9YKapHOT (PacTUTENbHOM, )KUBOTHOM, TprOHOI). CTpoeHne MpOKapHoTHUECKON KIeTkH. OCOOeHHOCTH
CTpOEHUS TeTepoTpOoHOM U aBTOTPOPHON MPOKAPUOTUYECKUX KiIeTOK. CTpoeHHE Mi1a3MaTHYeCcKOn
MeMOpaHbl. TpaHCIOPT BEUIECTB Yepe3 MIa3MaTUYECKyt0 MEMOpaHy: MaCCUBHBIM U aKTUBHBIN. DHJIOIUTO3:
MUHOIUTO3, (harouTos3. Dx301uTo3. O00I0UKa WK KIeTouHas cTeHKa. CTpyKTypa U QYHKIIMH KIETOYHOM OK 01
CTEHKHU pacTeHuM, rpudoB OK 02

[Mutornasma. Lluro3zomns. Llutockener. OqHOMeMOpaHHbIE OPraHOM bl KJIETKH: SHA0IUIa3MaTHUECKas CETh 1 OK 04
(OIIC), anmapar I'onbpKH, TH30COMBI, IEPOKCUCOMBI, BAaKyOJIH PaCTUTENBHBIX KileToK. CTpoeHHne u
(GyHKIMU 0JTHOMEMOPAaHHBIX OpraHouaoB KieTku. Kitetounstit cok. Typrop.

[TosryaBTOHOMHBIE OPraHOUABI KJIETKU: MUTOXOHJPUH, TUIACTUABL: XJIOPOIUIACTHI, XPOMOILIACTHI,
JIEMKOMIIACThl, UX CTPOEHUE U PYHKIMHU. SNepHBIl annapar KJIeTKH, CTpoeHHe U QyHKIUH.
HememOpanHble opraHouibl KJIETKU: pUOOCOMBI, MUKPOTPYOOUKH, KJIIE€TOUHBIHN eHTp. Opranou bl
JBUKEHUS: pECHUUKH U KTI'yTUKU. CTpoeHue U QyHKIIMY HeMeMOpaHHBIX OPTaHOUI0B KIIETKU

JlaGopaTopHble 3aHATHSI: 2




JlaboparopHas pabota «CTpoeHHe KIETKHU (PACTCHHUSI, )KUBOTHBIC, TPUOBI) ¥ KICTOYHBIC BKIIOYCHHS
(kpaxmaJl, KapOTUHOM/IbI, XJIOPOILIACTHI, XPOMOILIACTHI)»

[TpuoOperenue onbITa MPUMEHEHHSI TEXHUKA MUKPOCKOIIMPOBAHUS IIPH BHIMTOJIHEHUH Ja00paTOPHBIX padoT.

[ToaroroBka MUKpOIpenapaToB, HAOIIOAEHUE ¢ TOMOIIBI0 MUKPOCKOTIA, BHISIBIICHUE PA3IHIUl MEXKILY
M3y4aeMbIMH 00bEKTaMH, HHTEPIpETaIHsl HA0II0AaeMbIX SIBIICHUHN, (OPMYIUPOBAHUE BHIBOJOB

JlaGopaTtopHnas padota «I[Iponuiiaemocth MeMOpaHbI (TIa3MOJIN3, TETIIIA3MOJIN3)»

[TproOpereHue onpITa MPUMEHEHUS TEXHUKH MUKPOCKOITMPOBAHUS MPU BHIMOJIHEHUH Ja00PaTOPHBIX padoT.

[ToaroroBka MUKpOIpenapaToB, HAOIIOAEHUE ¢ TOMOIIBI0 MUKPOCKOTIA, BBISIBJICHUE PA3IHIUl MEKILY
U3y4aeMbIMH 00BEKTaMH, HHTEPIPETANUs HAaOII01aeMbIX SBICHHA, ()OPMYITUPOBAHUE BHIBOJIOB

Tema 1.5. OcHOBHOe coep:KaHue
CTpyKTYypHO- Teoperuueckoe o0yueHue:
¢yHkumoHaabHbI | CTpoeHHE XPOMOCOM. XPOMOCOMHBIH HA0OP KJICTOK, TOMOJOTMYHBIC U HETOMOJIOTUYHBIC XPOMOCOMBI,
e (pakTopbl rarionAHbIN 1 quruionanbii Habop. Hykiennossie kuciotel. JIHK u PHK. Ctpoenue HyKJI€eHHOBBIX OK 01
HaCJIeICTBEHHOCT | kucioT. Hykneoruasl. Kommiiementapuslie a3otucteie ocHoBanus. [IpaBuno Yapradda. Ctpykrypa JHK — OK 02
" nBoiiHas crimpais. MectoHaxoxaenue u ononorndeckue ¢pynkmun JJHK. JIHK-skcnepruza. Bunst PHK.
®ynkuuu PHK B kietke
IIpakTHYeckue 3aHATHSA:
Pemenue 3a1a4y Ha ONpENEIICHHUE MTOCIEA0BATEIBHOCTH HYKICOTHIOB
Tema 1.6. OcHoBHOE coaepKaHue
IIpoueccsl Teopernyeckoe o0yueHue:
MATPUYHOI'O Marpuunsiii cuares3 JJHK — permukanys. [Ipuanuns! perumkanun JIHK. Mexanusm permmkannn JTHK.
CHHTE3a Penapanus JIHK (nopenniekatnBHas, noctperuiekatuBHast). Peakuun matpudHoro cunTesa. [Ipunnun
KOMIUIEMEHTApHOCTH B peakiusax maTtpuuHoro cunresa. JJHK u rensl. ['eneTndeckuii ko, ero CBOMCTBA. OK 01
Tpanckpumnuus — matpuunbiii cuate3 PHK. Tpancnsiuus u e€ stanel. YcnoBus 6MocuHTe3a OemKa. OK 02
Crpoenue T-PHK u xoaupoBanue aMuHOKUCIOT. Posie pubocoM B 6GuocunTe3e Oenka
IIpakTH4eckHe 3aHATHA:
Pemenue 3aa4 Ha onpeziesieHne M0CIe10BaTeIbHOCTH AMUHOKHUCIIOT B MOJIEKYJIe OerKa.
Pemenue 3aa4 Ha onpezeNieHue N0CcIe10BaTeIbHOCTH aMUHOKHUCIIOT B MOJIEKyJie Oellka B cirydae
M3MEHEHUS Mocaea0BaTeNbHOCTH HykieoTua0B JJHK
Tema 1.7. OcHoBHOE coaepkaHue OK 02
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HekJjieTouHbIE
(popmbI KHU3HU

TeopeTI/meCKoe oﬁyqe}me:

Bupycel — HekieTouHble (POPMBI JKU3HH U 00JIMTaTHBIE Tapa3uTsl. CTPOSHUE MPOCTHIX U CIIOKHBIX BUPYCOB,
perpoBupycoB, 6akreprodaros. Kuznenusiit nukn JJHK-congep:xkanmx supycos, PHK-conepxammx
BHUpYyCOB, OakTepuodaros. BUY, renatut yenoseka.

bakrepun. O0mmas xapaktepuctuka. [lonsatie mramm. Bupycel n 6akTepun: CX0ACTBA U pa3InyMs

IIpakTn4yeckne 3aHATHS:

Bupycuslie u 6akrepuanibHbie 3a00neBanus. OOIIHMe TPUHIIUAIIBI HCIIOJIB30BAHUS JIEKAPCTBECHHBIX BEIIIECTB.
Oco0eHHOCTH MPUMEHEHUSI aHTHOUOTUKOB.

[IpencraBieHre yCTHBIX COOOICHHI ¢ IPE3CHTAMEH, TIOITOTOBJICHHBIX TI0 TIEPEYHIO HCTOYHUKOB,
PEKOMEH/I0BaHHBIX TIPETIOIaBaTeIIeM

OK 04

Tema 1.8.

OO0MeH BelecTB 1
npeBpaiieHue
JHEPTUH B KJIETKe

OcHOBHOe coiep:KkaHue

TeopeTuueckoe odyueHue:

AccuMWISILIMS U JUCCUMMIIALIUS — JIBE CTOPOHBI MeTaboyn3Ma. Tunbsl 0OMeHa BElIeCTB: aBTOTPO(QHBIN U
reTepoTpodHBINA, a3pOOHBIN U aHAPOOHBIN. DHEpreTHUecKoe odecreueHne KiIeTku: npespamenne ATD B
0oOMeHHBIX nporieccax. DepMeHTaTHBHBIN XapaKTep Peakuii KIETOYHOTO METadoIr3Ma

[TepBUuHBII cHUHTE3 OpraHMYECKUX BellecTB B kKieTke. [lnactuueckuit oOmeH. @orocuHTe3. XeMOCHUHTES.
AHa3poOHBII 3HEepreTHueckuii 0OMeH. AHa’poOHbIE OpraHu3Mbl. bpojkeHue, aBTOTpOGHBIN U
reTepoTpOoQHBIN TUII TUTAHUS. AHA3POOHBIE MUKPOOPTaHU3MBbI KaK 00BEKThl OMOTEXHOJIOTUH. DTaIbl
sHepreTudeckoro ooMeHa. I'miukonu3s. bruonornueckoe okuciaeHne, UM KJIETOYHOE JIbIXaHNe

OK 02

Tema 1.9.
Ku3HeHHbBIA
IUKJ KJIETKH.
Murto3. Meiio3

OcHoBHOE COoAEPKaAHUEC

Teopernyeckoe o0yueHue:

KneTounsiii nuki, ero nepuos! u peryisuus. [lepuonsl nuarepdaspl ux ocodennoctu. Auddepenunanus
KJIETKU ¥ apecT KJIETOYHOro IukKia. [lenenne kiaeTku — Muto3. CTaiuyu MUTO3a U IPOUCXOSIINE ITPOLIECCHI.
Kapunokunes u nuuroknses. buonornueckoe 3HaueHne MuTo3a. Meio3 — pe1yKIIMOHHOE JEIIEHUE KIETKHU.
Craguu meiio3za. Meiio3 — ocHOBa 10OJI0BOTo pa3MHOXkeHUs. [loBeeHre XpoMocoM B Meio3e.
Kpoccunrosep. buonorndeckuii cmbici Meiio3za. D¢ dexTsl Meiioza. Melio3 B )KU3HEHHOM LIUKJIIE
OpraHU3MOB

OK 02
OK 04

KonTtpouabHas paéora

MonekyJapHbIid YPOBEHb OpraHU3allH JKHUBOTO

Pasnea 2. Ctpoenue u GyHKIIUM OPpraHu3Ma

32
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Tema 2.1.
Ctpoenue
opranu3ma

Conep:xanue

Hp0(1)eCCI/IOHaﬂbHO-OpI/IeHTI/IPOBaHHOQ CoaepKaHue TEOPETUIECCKOI'O Oﬁy‘leHI/Iﬂ

OIIHOKJIGTO‘-IHBIC OpTraHHu3MBI. KononuansHbie OpraHHU3MBlI. MHOrOKJIETOYHEIC OpraHu3MablI. BzanMocBs3b
JacTel MHOTOKJICTOYHOTO OopraHusma. (DYHKHI/IH. OpraHBI U CUCTCMbI OPI'aHOB. AHHapaTBI OpraHoB.
I'omeocras opraHu3Ma M €ro noagacpKaHre B IMIPOLECCE KUSHEACATCIIBHOCTH.

DyHKIMOHAJbHAS cCUCTeMa opraHoB. TkaHu pacTeHuil. TkaHM )KMBOTHBIX U YyelloBeKa. OpraHbl paCTeHUM.
Oprasbl ¥ CUCTEMBI OPTAHOB JKUBOTHBIX U YEJIOBEKA. 3HAUEHUE ONOPHI, IBHXKCHHUS, TUTAHUS, IbIXaHUS,
TPAHCIOPTA BEILIECTB, BBIJCICHUS, 3alIUThHl. 3HAUCHHUE MPOSBICHUS PA3IPAKUMOCTH U PETYJISLUN

*B Tom umciie Ha BLIOOP 00pa30BaTe/ILHON OPraHU3aum:

Jns mpodeccuit/cnennanbHOCTEH, CBI3aHHBIX C 00BEKTOM U3yueHHs “UenoBeK” TEOpEeTHUECKU MaTepuat
teMbl “CTpoeHHre oprainu3Ma’ U3ydaeTcs yriyoJIeHHO Ha IPUMEpPEe OpraHru3Ma deioBeka. TKaHu, OpraHbl U
CUCTEMbI OPTaHOB PACTEHUH U JKUBOTHBIX PACCMATPUBAIOTCS 0030pHO

OK 02
OK 04

I[IK2.3,24,3.4

OcHoBHOE COAECPKAHUE NIPAKTHYCCKOIO 3aHATHUA

Teopus kioHaIbHO-ceNeKTUBHOTO MMMyHHTeTa [1. DOpnuxa, .M. MeunnkoBa. UHdekmonneie
3a00JeBaHus U dMNueMus. BaxkHeume s1uaeMur B UCTOPUH YesloBedecTBa. BakimHanus kaxk
npouIaKTUKa UHPEKIIMOHHBIX 3a00I€BaHU.

[IpencraBnenue yCTHBIX COOOIIEHUM C TPE3EHTAIMEH, TOATOTOBICHHBIX IO MEPEYHIO UCTOYHUKOB,
PEKOMEHIOBAHHBIX MPETIOIaBaTEIEM

Tema 2.2.
DopMbl
Pa3MHOKEHHA
OPraHM3MOB

Conep:xanue

IMpodeccnoHaTLHO-OPHEHTHPOBAHHOE COIEPKAHHE TEOPETHIECKOTO 00y YeHH ST

®opMbI pa3MHOKEHUST OpraHu3MoB. becnonioe 1 mosoBoe pasMHokeHue. Buabsl 6ecroioro pa3MHOXKEHUS:
IIPOCTOE JIeJIEHNE Ha/IBOE, [IOYKOBaHHUE, pa3MHOKEHUE CIIOPaMU, BETETATUBHOE Pa3MHOXKEHHE,
dbparmenTarus, kKaoHupoBanue. [lonoBoe pazMHOXKEHUE.

*B Tom 4ymncJie Ha BbIOOP 00pa3oBaTeIbHON OPraHUu3alu:

s npodeccuit/cnennanbHOCTEH, CBI3aHHBIX C 00BEKTOM U3yueHHs “UenoBeK” TeopeTHUeCcKuil MaTepual
TeMbl “DOpPMBI PA3MHOKEHHUSI OPraHU3MOB” U3ydaeTcs yriIyOoJeHHO Ha IPUMEpPE OpraHu3Ma YesloBeKa.
Pa3mHOeHUe pacTeHHi U )KUBOTHBIX paccMaTpUBarOTCst 0030pHO

OK 02

1K 2.3,24,3.4

Tema 2.3.
Ounrorenes
AKUBOTHBIX U

OcHoBHOe coaep:xaHue

Teoperuyeckoe o0yueHue:

I'ameTtorenes Y ’KUBOTHBIX. CHCpMaTOI‘eHGS " OOI'CHE3. CTpOeHI/IC ITOJIOBBIX KJICTOK. OHJ'IOI[OTBOpeHI/Ie u

OK 02
OK 04
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YeJI0BeKa AMOpHOHANIEHOE Pa3BUTHE KUBOTHHIX. [lapTreHorenes. OmOpuorenes (Ha npuMepe JaHueTHuka). Craauu
aMOpuoreHesa
Poct u pa3surtue xuBotHbIX. [locTamOpuonaneHselii nepuo. [Ipsmoe u Henpsmoe pasButue. Pa3Butue ¢
MeTaMop(o30M y OECII03BOHOUHBIX U TI03BOHOYHBIX KUBOTHBIX. CTa Ul MOCTIMOPHOHAIBHOTO Pa3BUTHS Y
JKUBOTHBIX U 4esioBeKa. [lepuonbl oHTOoreHnesa yenoseka. buonorndyeckoe ctapeHue 1 CMEpTh.
I'eponTtonorus
Tema 2.4. OcHOBHOe coiep:KaHue
OnTorene3 TeopeTnueckoe odyueHnue: OK 02
pacTeHui ['ametoduT u cnopodut. PasmMHokeHne 1 pa3BuThe Bogopociieil. Pa3MHOXKEHUE U Pa3BUTHE CIIOPOBBIX OK 04
pacreHunii. Pa3MHOXKEHNE U pa3BUTHE CEMEHHBIX pacTeHul. Poct. [lepnoasl oHTOreHe3a pacTeHun
Tema 2.5. OcHOBHOe coiep:KaHue
OcHoBHBIE Teoperuueckoe o0yueHue:
NOHATHSA ['eHeTnKa Kak HayKa O HACJIEACTBEHHOCTH U M3MEHYUBOCTU OpraHu3MoB. OCHOBHBIE F€HETUYECKUE TIOHATUS OK 02
TeHEeTHKHU U cuMBOJIBL. ['eH. ['enoTun. @eHorturn. AsenbHble reHbl. AJIbTepHaTUBHbIC IPU3HAKU. JJOMUHAHTHBIN 1
peueccuBHbIN pu3HaKu. 'omo3urora u rereposurora. Yucras iunus. I'népuasl. OCHOBHbBIE METObI
TEeHETUKU: THOPUI0IOTUYECKUH, LINTOJIOTUYECKUE, MOJIEKYJIIPHO-T€HETUYECKUE
Tema 2.6. OcHoBHOE coaepKaHue
3akonomepHocTH | Teopernyeckoe o0yueHue:
HacJIe10BaHHUA 3akoHOMEpHOCTH 00pazoBanus ramer. 3akoHbl . Menaens: MonorubpuaHoe ckpemrBanue. [IpaBuiio
JOMMHHUPOBaHMs. 3aKOH €JMHO0Opa3Hsl IEPBOro MOKOJIEHUS. 3aKOH paclleIIeHHs IPU3HAKOB.
[{uTonmornyeckue OCHOBHI MOHOTMOPUAHOIO CKpeIIMBaHus. [ UIIoTe3a YNCTOTHI raMeT. AHaIU3Upyrolee
ckpemyBanue. JIurubpuaHoe ckpemyBanie. 3aKOH He3aBUCUMOTI'0 HaclleZIOBaHUS TPU3HAKOB.
[TonurnbpuaHoe Hacle0BaHUE U €r0 3aKOHOMEPHOCTH OK 02
IIpodeccnonanbHO-OPHMEHTHPOBAHHOE COJIeP:KAHNE NPAKTHYECKOT0 3aHATHSA: K 2O3K 51 34
3,24, 3.

Pemenne 3ala4 Ha ONpCACIICHUEC BCPOATHOCTH BO3HUKHOBCHUSA HACIICACTBCHHBIX ITPU3HAKOB IIPU MOHO-, TU-
. HOJ'II/IFI/I6pI/I21HOM N aHAJIM3UPYIOUIEM CKPCIIUBAHUH, COCTABJICHUEC I'CHOTHITMYCCKUX CXEM CKPCIIUBAHUA

*B ToM 4uHciie Ha BLIOOP 00pa30BaTeJbLHOI OPpraHu3annuu:

Jnis mpodeccuit/cnennanbHOCTEN CBSI3aHHBIX ¢ 00beKTOM n3ydeHus “UenoBek” HE0OX0auM moadop
TeHEeTUYECKUX 33/1a4 Ha OIpe/IeIeHHe BEPOATHOCTH HACIEICTBEHHBIX IPU3HAKOB P MOHO-, TU-,
NOJUTHOPUIHOM M aHAJIU3UPYIOLIEM CKPEIIUBAHUH Y YeJIOBEKa
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Tema 2.7.
B3aumoaeiictBue
reHOB

OcHoBHOe cogepkaHue

TeopeTI/meCKoe oﬁyqe}me:

I'enorun kak nenocTHas cucrema. MHOXECTBEHHOE JieicTBre reHoB. [iteiorponys. MHOKeCTBEHHBIN

AJIJICIIU3M. BSaHMOHeﬁCTBHe AJJICJIBHBIX T'CHOB. KOI[OMI/IHI/IpOBaHI/Ie. BS&I/IMOI[@?ICTBI/I@ HEAJJICIIbHBIX I'CHOB.

Kommnemenrapuocts. Onucrtas. [Tonumepus

IIpodeccuoHaTLHO-OPHEHTHPOBAHHOE COePIKAHNE MPAKTHYECKOT0 3aHATHSI:

Pemenne 3ala4 Ha onpeaAcCICHUEC BCPOATHOCTH BO3HUKHOBCHUA HACIICACTBCHHBIX IIPU3HAKOB ITPU
Pa3JIMYHbIX TUIIAX B321HMO,II€IZCTBPISI T'CHOB, COCTABJICHUEC I'CHOTHIIMYCCKUX CXCM CKPCIIHBAHUSA

*B Tom umciie Ha BLIOOP 00pa30BaTe/ILHON OPraHU3auM:

* Jla npodeccuit/crienuanibHOCTEN CBSI3aHHBIX C 00bEKTOM U3y4deHus “YenoBek” HE0OX0AUM MoI00p
FCHETHYECKHUX 3a/1a4 Ha OIPE/ICIICHHE BEPOSTHOCTH BOSHUKHOBEHHS HACIICICTBEHHBIX MPU3HAKOB IIPH
Pa3JINYHBIX THIIAX B3aMMOJICHCTBHS ICHOB Y YeJIOBEKa

OK 01
OK 02

Tema 2.8.
CuenienHoe
HacJIe0BaHHe
NMPHU3HAKOB

OcHoBHOE CoAECpPKaHUEC

TeopeaneCKoe oﬁyqelme:

3akonbl T. Moprana. CuenseHHoe HacjeZl0BaHiEe T€HOB, HapyIlIEHUE CLETIEHUs. XpOMOCOMHas TEOPHUsI
HACJIEeJICTBEHHOCTH. | eHeTnyeckoe KapTupoBaHUe XpoMocoM. M cronb30BaHne KPOCCUHTOBEPA [
COCTaBJICHUS] TECHETHUECKUX KapT XPOMOCOM

IIpojdeccnonaibHO-OPHMEHTHPOBAHHOE COAECPKAHUE TPAKTHYECKOI0 3aHATHSA:

Pemenne 3aa4 Ha onpeaAcCIICHUE BEPOATHOCTH BOSHUKHOBCHUA HACIICACTBCHHBIX IIPU3HAKOB ITPU
CHCTIJICHHOM HACJICAOBAHWH, COCTABJIICHUEC T'CHOTUITMYCCKUX CXEM CKPCIIMBAHUWA

*B Tom unciie Ha BLIOOP 00pa30BaTe/ILHON OPraHU3aNM:

Jns npodeccuii/crienuanbHOCTEH, CBSI3aHHBIX C 00BEKTOM H3yueHus “YenoBek” He0OX01uM OA00D
TEHETUUYECKUX 33/1a4 Ha OIIPEJIEIICHHE BEPOATHOCTH BOSHUKHOBEHHSI HACIIEICTBEHHBIX IIPU3HAKOB IIPU
CLICTUIEHHOM HACJIEI0BaHUH Y YEJIOBEKA

OK 01
OK 02

[IK2.3,24,3.4

Tema 2.9.
T'eneTnka moJa

OcHoBHOE coaepKkaHue

Teoperuyeckoe o0yueHue:

XPpOMOCOMHBII MEXaHU3M OIpeieNIeHus 110J1a. AyTOCOMBI U TIOJIOBBIE XPOMOCOMBI. ['oMOramMeTHbIi 1
reTeporaMeTHbIN noJl. I'eHeTnyeckast CTpyKTypa MoJaoBbIX XpoMocoM. HacnenoBanue npu3Hakos,
CLEIUICHHBIX C ITOJIOM

OK 01
OK 02

19




HpaKaneCRne 3aHATHA:

Pemenne 3ala4 Ha ONpeCaACIICHUEC BCPOATHOCTH BO3HUKHOBCHUSA HACIICACTBCHHBIX IIPU3HAKOB, CLUCIIJICHHBIX C
IMOJIOM, COCTABJICHUC 'CHOTUITMYCCKHUX CXCM CKPCIIUBAHUA

Tema 2.10. OcHOBHOe coiep:KaHue
I'enernka Teoperuueckoe o0yueHnue:
4eJI0BEKa Kapuotum yenoBeka. MeToapl M3ydeHUsI TCHETUKH YEJIOBEKA: TCHEATOTUICCKUH, OTM3HEI[OBbIH,
[IUTOTEHETHYECKUN, OMOXUMHUYECKUH, TIOMYIAIIMOHHO-CTaTHCTUYECKUI. HacnencTBeHHbIe 3a001eBaHms
qenoBeKa. [ eHHbIe U XpOMOCOMHBIE O0JIe3HH YeioBeKa. boe3Hu ¢ HacIeICTBEHHOM OK 01
MIPEAPACIIONOKEHHOCTHI0. 3HAUCHHE MEIUIIMHCKON TeHETUKH B MIPEAOTBPAIICHUH U JICUCHUU TEHETHYECKUX OK 02
3a00JIeBaHUI YellOBEKa
IIpakTH4yeckue 3aHATHS:
Pewenue 3aau Ha onpeaeneHre BEpOATHOCTH BOSHUKHOBEHHUS HACIEICTBEHHBIX IPU3HAKOB, UCIIOJIb3YsI
METO/Ibl TCHETHKHU YEJIOBEKA, COCTABIICHUE TEHOTHUITMYECKUX CXeM CKpeluBanus. [IpeacraBnenne yCTHBIX
COOOIIEHUH C MPE3eHTAIUEH O HACIICCTBCHHBIX 3a00JICBAHUSX YETIOBEKa
Tema 2.11. OcHOBHOe coep:KaHue
3axonomepHoctn | Teopernyeckoe o0yueHue:
U3MEHYNBOCTH BzaumopeiicTBue renotura u cpeasl npu popmupoBanuu Gperotuna. M3MeHUNBOCTh MPU3HAKOB.
KauecTBeHHbBIE U KOJTMYECTBEHHBIE MPU3HAKU. BUIbl N3MEHUUBOCTU: HACIEACTBEHHAs U HEHACIEACTBEHHAS.
3aKOH TOMOJIOTHYECKUX PSAIOB B HacheacTBeHHOM n3meHunBocty (H.M. BaBuios).
Mopaudukarmonnas, wiv (GEHOTUTTNYECKAst U3MEHYUBOCTh. PoJIb cpesibl B MOIU(DUKAITMOHHOM OK 01
n3meHunBocTH. Hopma peaknuu npusHaka. BapuanmoHHbIN psj U BapHALlMOHHAsL KpUBas. XapaKTEPUCTUKA OK 02
MOAU(PUKAITMOHHON U3MEHYMBOCTH OK 04
HacnencTBennas, uinu reHOTUNIMYECKasi K3MEHUYMBOCTh. KoMOMHATHBHAS N3MEHYHUBOCTb.
MyTanmoHHasi U3BMEHYMBOCTb. Buabl MyTanuii: reHHbIe, XpOMOCOMHbIE, TeHOMHBIE. [[prunHbI
BO3HUKHOBEHHMS MyTallUi
IIpakTH4eckHe 3aHATHA:
Pemenue 3aau Ha onpesieieHre TMa MyTalluK MIPU TIepeiaue HaclIeICTBEHHBIX TPU3HAKOB, COCTABIICHNE
TEHOTHUITUYECKUX CXEM CKPEIIUBaHUS
Tema 2.12. OcHoOBHOe coep:kaHue OK 01
Cenexkuus Teopernueckoe odyueHue: OK 02
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OpraHusmMoB

Cenexuus kak Hayka. MeTosbl ceneKiunoHHO# padoTsl. ['erepo3uc u ero npuunHsl. MIckyccTBeHHBIH 0TOOD:
MacCOBBIM ¥ MHMBUYaJIbHBIA. DTanbl KOMOMHALIMOHHOM cenekiuu. CopT, nopoja, ITaMM

ANTOpUTMBI pelIeHHE 33]1a4 Ha ONpeEICHUE BO3MOKHOIO BOSHUKHOBEHMS HACJIEICTBEHHBIX IIPU3HAKOB 10
CEJIEKIIMH, COCTABJIEHUE TEHOTUIIMYECKUX CXEM CKPELIMBAHUS

KonTpoabHasi padora 2
CrpoeHue U pyHKLIUHN OpraHu3Ma
Paznen 3. Teopusi 3BoIIOIIMHA 12
Tema 3.1. OcHoBHOe coJep:kaHue 2
Hctopus Teoperuueckoe o0yueHnue: 2
3BOJIIOUHOHHOIO | [IepBble 3BOMIOLMOHHBIE KOHIENIMHU. ' pagyanuctudeckas 3BoatonnonHas konuenuus JK.b. Jlamapka.
yueHust JBxymue cuibl 3Bomonnu. Kpeanuonusm u tpanchopmusm. Cucremaruka K. JIunnes u e€ 3HaueHue ais OK 02
(GopMHpOBAHUS UJIEU 3BOJIIOLIUU OK 04
[TpeanocslIky BO3HUKHOBEHUS JapBUHM3MA. DBOJIIOLIMS BUI0B B Ipupoie. bopb0a 3a cyecTBoBaHueE.
EctectBenHblil oTO0p. JuBeprenus npru3HakoB U BU000pa3oBanrne. OCHOBHBIE MOTOKEHUS
cuHTeTHYecKoi Teopun 3Botouuu (CTI). Ponb 3BoI0OLIMOHHON TEOpUH B (POPMUPOBAHUHN HAYUHOH
KapTUHBI MUPA
Tema 3.2. OcHoBHOe coJep:kaHue 2
Muxpossomonusi | Teopernueckoe o0yueHue: 2
MuKpo3BONIONHMSA U MAaKPO3BOJIIOLUS KaK 3TaIlbl HBOJIIOLIMOHHOIO Ipouecca. ['eHeThuecKkne OCHOBBI 2
3BOJIIOLIMU. MyTaluu 1 KOMOMHAIIUK KaK JIEMEHTapHbII 3BOIIOUOHHBIN MaTtepual. [lomynauus kak
AJIEMEHTapHas €MHUIIA SBOIIOIHH.
JBuxyuue cuisl (pakTopbl) F3BOONMH. MyTallMOHHBIN MpoIiecC U KOMOMHATUBHASL U3MEHUYUBOCTb. OK 02
Murpanus. U3onauusa nomymnsiiuii: reorpaduueckas (IpocTpaHCTBEHHAs ), OMoiornyeckas
(penpoayKTHBHAs).
EcrecTBenHbIi 0TOOp — Hanpassonuii Gpakrop 3Bosronu. boprda 3a cyliecTBOBaHHE KaKk MEXaHU3M
JIeCcTBUS €CTECTBEHHOTO 0TOOpa B monmyssiuax. Bun u ero kpurepuu (mpusHaku). BunoobpazoBanue kak
pe3yJIbTaT MUKPOIBOJIIOLIMH
Tema 3.3. OcHOBHOe coep:kaHue 2
Makpossoaouust | TeopeTuueckoe odyueHue: 2 OK 02
Maxkpossomorus. @opMbl 1 OCHOBHBIE HanpaBieHust MakposBostounu (A.H. Cesepros). [lytu 2
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JOCTI>KEHUS] OMOJIOTHYECKOTo Iporpecca: apomopdos, uanoaganrtaius, oomas aereaepanus. MeTo sl
M3YYEHHsI MaKpO3BOJIIOLMH. 3aK0OH 3apoabliieBoro cxoacTna (3akoH K. bapa). buorenernueckuii 3akon (3.
['exkens, @. Mromep). OO1mre 3aKOHOMEPHOCTH (TIPaBUIIa) IBOIIOLUN

Tema 3.4.
Bo3nukHOBEeHHE U
Pa3BUTHE KU3HHU
Ha 3emiie

OcHOBHOe coiep:KaHue

TeopeTnyeckoe o0yueHue:

['nnore3bl ¥ TEOpUK BO3HUKHOBEHUS KU3HU Ha 3eMile: KpeallnOHU3M, CaMOIIPOM3BOJIbHOE (CIIOHTAHHOE)
3apOKJCHUE, CTAMOHAPHOE COCTOSHUE, ITAHCIIEpMHUs, 0Mon033. Hauano opraHnueckoil 3BOJIOIUN.
[TosiBneHme NepBbIX KIETOK. DBOIIONHS MeTa00IMu3Ma. DBOIIOIHS MEPBBIX KIETOK. [IpokaproTh 1
3yKapuoThl. [Iponcxo/1eHue MHOTOKJIETOUYHBIX OPTaHU3MOB. BO3HUKHOBEHNE OCHOBHBIX 1[apCTB AYKapUOT.
OcHOBHBIE YEPTHI IBOJIIOLIUU PACTUTENBHOIO MUpa. OCHOBHBIE UEPTHI IBOJIIOLIMY KUBOTHOTO MHUpa

IIpakTH4yeckue 3aHATHS:

Hpe,I[CTaBJ'IeHI/Ie YCTHOI'O COO6I_H€HI/I${ N JICHTBI BpCMCHU I10 OCHOBHBIM 3TallaM BOBHUKHOBCHHUA U PA3BUTHA
JKUBOTHOTI'O X PACTUTCIIbHOI'O MHpa, ITIOAIrOTOBJICHHBIX I10 IICPCYHIO HCTOYHHUKOB, pPCKOMCHIOBAaHHBIX
npernoaaBarTciicM

OK 02
OK 04

Tema 3.5.
IIpoucxoxnenue
YeJIOBEKA —
aHTPONOreHe3

OcHoBHOE COoAECpPKaHUEC

TeopeaneCKoe oﬁyqelme:

AHTpomosorusa — Hayka o yesoBeke. CucreMaTH4ecKoe MoJI0KeHUE YyenoBeka. CXOACTBO YEI0BeKa C
KUBOTHBIMU. OTINYHS YEJIOBEKA OT KUBOTHBIX. [IpIMOX0KIEHNE U KOMIUIEKC CBSI3aHHBIX C HUM
IpU3HAKOB. Pa3BuTHe roloBHOrO MO3ra U BTOpOW CUTHaJIbHOW cucTeMbl. COOTHOIIEHNE OMOJIOTHUECKUX U
COLIMAJILHBIX (PaKTOPOB B aHTPOIIOT'€HE3E

OcHOBHBIE CTaJIUU aHTPONOreHe3a. [puonuTexn — npeiKku yenoBeKka U 4eI0BEeKOOOPa3HbIX 00E3bsH.
[TpoToaHnTpomn — npeAiecTBEHHUK YelloBeKa. ApXaHTpoIl — ApeBHeH M yenoBek. [laneoantpon — npeBHuit
yenoBek. HeoaHTpomn — uestoBek COBPEMEHHOI0 THIA. DBOJIOLHUS COBPEMEHHOI'O YEJIOBEKA.

Yenoseueckue pacbl. OCHOBHBIE OOJIBIINE pachl: EBPOINEONIHAS (€Bpa3uiicKas), HErpo-aBCTPaJIOUIHAS
(9KBaTOpHANIbHAS ), MOHTOJIOMIHAS (a3MAaTCKO-aMepUKaHCKast). Bpemst 1 MecTo BOSHUKHOBEHHS
4eJI0BEUYECKHUX pac. ENMHCTBO U€I0BEUECKUX pac

OK 02
OK 04

IIpakTH4eckHe 3aHATHA:

Bpewms u myTu paccenenus yenoneka o miaaHere. [Iprucnoco0aeHHOCTh YeoBeKa K pa3HbIM yCIOBUSIM
cpensl. Bnusinue reorpaguueckoit cpeipl Ha MOp(HOJIOTHI0 U (PU3HOTIOTHIO YeTIOBEeKa
3amura JeHT BPEMEHU U MEHTAIBHBIX KapT B (hopMaTe YCTHOTO COOOIIEHUS, TOATOTOBJICHHBIX 110 TIEPEUHIO
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HCTOYHHUKOB, pCKOMCHIOBAHHBIX MMPCIIOJaBaTCIICM

KoHnTpoubHasn 2
TeopeTnueckre acIEKThl SBOJIIOLIMM KU3HU Ha 3eMiie
padora
Pazgea 4. Ikosorus 24
Tema 4.1. OcHOBHOe coiep:KkaHue 2
JKOJIOTHYECKUE Teopernueckoe odyueHnue: 2
daxTopsI H Cpenpbl 0OuTaHUs OPraHU3MOB: BOJIHAsI, HA3EMHO-BO3/1y11IHAsl, [IOUYBEHHAs, BHYTpUOpPraHu3MeHHast. PU3NKO- OK 01
Cpelbl KU3HH XUMHUYECKHE 0COOCHHOCTH cpesl 00uTaHus opranu3mMoB. [IpucnocoOaeHns OpraHu3MoB K KU3HHU B Pa3HbIX OK 07
cpenax. [lonsTue sxonormueckoro pakropa. Knaccupukanus sxonorndeckux paxtopos. [IpaBuiio
munumyma 0. Jlubuxa. 3akon tonepantHoctu B. llendopna
Tema 4.2. OcHOBHOe coiep:KkaHue 4
Homysinus, Teopernueckoe ooyueHnue: 2
cood1iecTBa, DKOJIOTHYECKAs XapakTCpUCTUKA BUJIa U MOIIYJISIIUH. DKoJIOrHYecKas HUIIIA BUIA. DKOJIOTHYECKUE
IKOCUCTEMBI xapaktepucTuku nonysusuuu. Coobmiectsa u 3xocucteMbl. buonenos u ero crpykrypa (B.H. Cykaues).
CBs13u MeXJly OpraHu3mMaMu B 6uoueHo3e. CTpyKTypHblE KOMIIOHEHTHI 3KOCUCTEMBI: ITPOYLIEHTHI,
KOHCYMEHTBI, peylleHTbl. KpyroBOpoT BelIecTB U MOTOK SHEPTHH B 3KOcUcTeMe. Tpoduyeckue ypoBHH. OK 01
AHTpPOIIOTEHHBIE YKOCUCTEMBI. ATPOIKOCUCTEMbI. OTIUYHS arPOIKOCUCTEM OT OMOTEOIIEHO30B. OK 02
YpboskocucteMbl. OCHOBHBIE KOMITOHEHTHI YPOOIKOCHCTEM OK 07
IIpakTH4eckne 3aHATHA: 2
Tpoduyeckue nenu u cetu. OCHOBHBIE TTOKA3aTENN IKOCUCTEMbI. brioMacca 1 npoaykius. DKoIoruueckue
NUpaMU/JIbl Yucell, buomMaccsl ¥ 3Hepruu. [IpaBuiio nupaMuabl SHEPrUH.
Pemenne npakTuKO-OpUEHTUPOBAHHBIX PACUETHBIX 3aJJaHU 110 IEPEHOCY BEIECTBA U DHEPTUH B
HKOCHUCTEMAX C COCTaBJIEHUE TPOYUUECKUX Lieneil U mupamMul GMoMacchl U SHEPTUU
Tema 4.3. OcHoBHOe coep:kaHue 4
buocgepa - Teopernyeckoe o0ydeHue: 2
riiodabHas buocdepa — xxuBas obonouka 3emnn. Passutue npeacrasnenuii o 6uochepe B Tpynax B.M. Bepnaackoro. OK 01
IKOJIOrHYecKast O6nactu 6uocdeps! u e€ cocran. JKuBoe BeecTBo Ouochepsl U ero GyHKIUU OK 02
cucremMa 3aKOHOMEPHOCTH cyliecTBoBaHus 6nocheprl. OcobeHHoCcTH 6rochepsl Kak r100albHOM 3KOCUCTEMBI. OK 07

Junamuueckoe paBHoBecue B Onocdepe. PurmMuunocts siBnenuit B nocdepe. KpyroBopots! BemiecTs u
OMOreoXuMHUECKUE HUKIIBL. [ 106aIbHbIe SK0IOTHnYecKHe MPO0IeMbl COBPEMEHHOCTH U IYTH UX PEILICHUS

23




HpaKaneCRne 3aHATHA:

Pemienne npakTHKO-OPUEHTUPOBAHHBIX PACUETHBIX 33/1a4 HA ONPE/IEICHUE TUIOIAAN HACAKICHUN JIst
CHW)KCHHSI KOHIIEHTPAIIUU YTIICKUCIIOTO Ta3a B aTMOC(epe CBOSTO PErruoHa MPOKHBAHUS

Tema 4.4.
Bausinue
AHTPONMOTeHHbIX
¢akTopoB Ha

onocdepy

OcHOBHOe coiep:KaHue

TeopeTnueckoe o0yueHue:

AHTpPOIIOTEHHBIE BO3/ICHCTBUS Ha Onocdepy. 3arps3HeHNs KaK BU aHTPOIIOTEHHOTO BO3/ICHCTBUS
(xumuuecroe, guzunecxoe, Ouoro2UYECKOE, OMXOO0bI NPOU3BOOCEA U ROMPebieHUs ). AHTPOTIOTCHHBIE
BO3/IeUCTBUS Ha aTMOocdepy. Bo3aelicTBus Ha rugpocdepy (3aepsaznenus u ux uCmoyHuKy, UCMOujeHUs
600). BoznelictBus Ha sutocdepy (decpadayust noussl, 8030elicmeue Ha 20pHble NOPOOd, Heopa).
AHTpOTIOT€HHBIE BO3/ICHCTBUSI HA OMOTHYECKHE COOOIIECTBA (1eca u pacmumenvHble cooOWecmaa,
AHCUBOMHBIU MUD)

IIpodeccnoHaTLHO-OPHEHTHPOBAHHOE COIePKAHNE MPAKTHYECKOT0 3aHATHSI:

Pemenue npakTUKO-OpUEHTHPOBAHHBIX PACYETHBIX 3aIaHUM IO COXPAHEHUIO MPUPOIHBIX PECYPCOB CBOETO
pEerruoHa MpoKUBaAHUSA

*B Tom umciie Ha BLIOOP 00pa30BaTe/ILHON OPraHU3auM:

s npodeccuii/crienuanbHOCTEN CBSI3aHHBIX C 00bEKTOM M3yueHus “YenoBek™ npeajaraercs NpakTHKO-
OPUEHTHPOBAHHOE PACUETHOE 3a/IaHUE PacueTa BOAONOTPEOIICHUS HACEIIEHHOT O ITyHKTa

OK 01
OK 02
OK 04
OK 07

[IK2.3,24,3.4

Tema 4.5.
Bausanue
COIMAIBHO-
3KO0JOTHYECKHX
(paxkTopoB Ha
310pOBbeE
yeJI0BeKa

OcHoBHOE COoAEPKaAHUEC

Teopernueckoe o0yuenune:

310pOBbE U €T0 cocTaBIAOIIKE. DaKTOPBI, OJOKUTENBHO U OTPULIATEIBHO BIUSAIONINE HA OPTraHU3M
yesioBeKa. BpenHble MpUBBIUKY: MOCIEICTBUS U poduinakTika. [Ipodiema TeXHOTeHHBIX BO3/IEUCTBUI Ha
3/10pOBbE YENIOBEKA (3JIEKTPOMArHUTHBIE MOJIsI, OBITOBAs XUMUS, U30BITOUHBIE ITyMbl, paAHalus U T.11.).
AnanTanusi opraHu3Ma 4esoBeka K (pakTopaM OKpy»Karoliei cpesibl. 3allluTHbIE MEXaHU3Mbl OpraHU3Ma
YEJIOBEKa. 3I0POBbE U PAOOTOCITOCOOHOCTD.

HpI/IHI_II/Il'[BI (bOpMPIpOBaHI/I}I 3I[0p0BBCC6€pCFaIOIJ_ICFO noBeacHus. Ouznyeckas akTUBHOCTh U 300POBBE.
prnHBI 300POBbA. OcHOBEI 3aKauBaHUs. bHoXuMHYECKHEe aCTICKThI pallMOHAJIbHOI'O MUTAHUA. HpaBI/IJ'Ia
0€30IMacHOTO HCIIOJIb30BaHUS OBITOBBIX HpI/I60pOB N TCXHUYCCKHUX YCTpOﬁCTB

IIpakTHYeckune 3aHATHSA:

Ornpezenienre CyTOYHOTO parioHa MUTaHus

\S)

Coznlanue UHIMBUYaTbHOM MaMATKH 110 OPTaHU3aluy PallMOHAIBHON (PU3NYEeCKO aKTUBHOCTH

OK 02
OK 04
OK 07
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IIpodeccnonaibHO-OPHMEHTHPOBAHHOE COAEPKaAHUE JIA0OOPATOPHOTIO 3aHATHSA

JlaboparopHas paboTa Ha BEIOOD:

1. JlaGoparopnas paboTta «YMCTBEHHAs! paOOTOCTIOCOOHOCTHY

OBnazseHre MeToJaMH OIpeieTIeHHs oKa3aTeNell yMCTBEHHOM paboToCIOCOOHOCTH, O0BSICHEHHE
MOJIy4YEHHBIX PE3YyJIbTaTOB U (POPMYJIUPOBAHKE BHIBOIOB (MMMCHbMEHHO) C UCIIOIB30BAHUEM HAYUHBIX
MOHATHUH, TEOPUI U 3aKOHOB

2. Jlabopatopnas pabota «BiusHue abuotuueckux pakTopoB Ha ueloBeKa (HU3KUE U BHICOKHE
TEMIIEPATYPHI)»

W3yuenne MexaHU3MOB aJIalTallii OPraHU3Ma 4eJI0BEeKa K HU3KUM M BBICOKHM TeMIIepaTypam 1
00BSICHEHHUE TTOTyYEHHBIX PE3YIbTATOB U (HOPMYIHPOBAHNE BHIBOJIOB (IIMCHMEHHO) C HCITOJIb30BAaHUEM
HAay4HBIX [OHATHI, TEOPUM U 3aKOHOB

*B ToM 4Hc/Ie HA BLIOOP 00pa30BaTe/IbHON OPraHU3alm:

B xauecTtBe TPUITCPOB CHHUIKAOIIUX pa6OTOCHOCO6HOCTB HCIIOJIb30BAaTh YCJIIOBHA OCYHICCTBIICHUA
HpO(i)eCCI/IOHaJIbHOI;’I ACATCIIbHOCTHU: IITYM, TEMIIEpaTypa, q)HSquCKaH Harpyska v T.4.

[IK2.3,24,3.4

KonTtpoJuabnas paéora
TeopeTnyeckre acCeKThbl 3KOJIOTUH

IpodeccuoHaILHO-OPMEHTHPOBAHHOE CO/lepKaHue (CoAep:KaHNe MPUKJIATHOTO MO/TYJIs1)

Pasnen 5. buoJsgorust B ;Ku3HH

Tema 5.1.
Bbuorexnosoruu B
JKU3HHU KaKI0Tr0

Conep:xanue

Teopernyeckoe o0yueHue:

buorexHonorus kak Hayka v mpou3BoIcTBO. OCHOBHBIE HAMPABIICHUSI COBPEMEHHON OMOTEXHOJIOTHH.
Metobl 6uoTexHOoJIOrnH. OOBEKTEl OMOTEXHOJIOTHH. DTHKA OMOTEXHOJOTHYECKUX U T€HETHYECKUX
sKcrepuMeHTOoB. [IpaBuia noucka u aHanu3a GMO3KOIOrMYECKON HHPOPMAIIUU U3 Pa3INYHBIX HCTOUHUKOB
(Hay4Has 1 yueOHO-Hay4YHas JINTEepaTypa, CpeaCTBA MAacCOBOI HH(pOpMaINH, ceTh IHTepHET u apyrue)

NN A A

IpodeccnoHATLHO-OPMEHTUPOBAHHOE COIEPKAHNE MPAKTHYECKOT0 3aHATHSI:

Keiicbl Ha aHanu3 HHPOPMAIINH O HAYIHBIX TOCTIXKEHUSIX B 00JIACTH T€HETHYECKUX TEXHOJIOTUH,
KIJIETOYHOM WHKXEHEPUH, MUIIEBbIX OMOTEXHOIOTHIA. 3aluTa Keiica: mpeACcTaBlIeHUue pe3yIbTaToOB PEIICHUS
KeWCOB (BBICTYILJICHUE C MIPE3ECHTAINECH )

OK 01
OK 02
OK 04

1K 2.3,24,3.4

Pa3zgen 6. Buojrkogornyeckue HccjaeI0BaHUA

12

OK 01
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Tema 6.1.
OcHoBHBIE
METOIbI
OHMO0’KO0JIOTHYECKH
X HCCJIeOBAHMI

OcHoBHOe conep:kaHne

TeopeTI/meCKoe oﬁyqe}me:

Hayunsliit MeTos1. MeToabl OMOAKOJIOTMYECKUX UCCIIeI0BAaHUI: TIOJIEBbIE, JTa0OpATOPHBIE,
JKCIIEPUMEHTANIbHbIE. MOHUTOPUHT OKPYXKAIOIIEH Cpeibl: IOKATbHBIN, pErHOHANbHBIN U II100aJIbHBIHI
MeTo/p1 OKCKa, aHaIu3a U 00padOTKH HH(POPMALIMK O IPOEKTE B PA3TMUHBIX UCTOYHUKAX

JlabopaTopHble 3aHATHS:

[TocranoBKa 11e1H, 33/1a4, BEIIBIDKEHUE THITOTE3bI, TPOBEJICHUE SKCIIEPUMEHTA 110 ONIPEICTICHHUIO
ONTUMAJILHBIX YCIIOBHH TSI pOCTa U (PU3HOIOTHYECKON aKTHBHOCTH JPOKKEBBIX KJICTOK. BrisBieHHe
3aKOHOMEPHOCTEH, POPMYJIMPOBAHHE BHIBOJIOB U IIPOTHO30B.

JlabopaTopHbie pabOThI HA BBIOOP [0 MUHU TPYIIIIaM:

1. BnusiHue TeMmepaTypsl Ha pocTa U (U3NOJOTHYECKYHO aKTUBHOCTD JPOMOKEBBIX KIETOK

2. BrusHUE yriIeBOJOB Ha pOCTa M (PH3UOJIOTHICCKYIO aKTHBHOCTD APOXKIKEBBIX KIETOK

3. CoueraHHOE BIMSHUE TEMIIEPATYPhI U YIJIEBOJOB HA POCTa M (PU3UOJIOTUICCKYIO aKTHBHOCTD
JIPOAOIKEBBIX KIIETOK

Tema 6.2.
buoskojiornueck
Uil IKCIIEPUMEHT

OcHOBHOe coiep:KaHue

IIpakTH4eckoe 3aHsATHE

0O0630p TeM yueOHO-HCCIe10BaTeIbCKIX MPOEKTOB. BEIOOp yueOHO-1CCIe10BaTeNbCKOr0 MPOEKTa U3
npeioxkeHHbIX. POpMUPOBaHNE KOMaHAbl IPOEKTa. AJITOPUTM BBIIOJHEHUS POEKTA.
Kaxxgas rpymnmna BeIOMpaeT 0iMH U3 BApUAHTOB y4€OHO-HUCCIIEI0BATENbCKUX IIPOEKTOB!

1. Oruenka kayecTBa aTMOC(HEPHOTO BO3TyXa

2. OrmeHka Ka4ecTBa MOYB METO/I0M (PUTOTECTUPOBAHUS

3. OueHka KauecTBa B0/l IOBEPXHOCTHBIX BOJJOEMOB 10 OPraHOJIENTHYECKUM U (PU3UKO-XUMUYECKUM

CBOMCTBaM

4. Bnusnue ITAB Ha pocT U pa3BUTHE CEMSH BBICILIUX PACTECHUN

5. BnusiHHME cos1eBOTO 3arps3HEHMs Ha POCT M pa3BUTHE CEMSIH BBICIIMX PACTEHUN
Ilepebiti sman 6blnONHEHUA NPOEKMA.:
O6ocHOBaHME aKTyaIbHOCTH BBIOpaHHOM TeMbl. BrisgBiieHne npobieMsbl nccieoBanus, popMyIupoBaHue
runore3bl. BeiOop MeTo10B HccaenoBanus. BeiOop Touek oTO0pa mpod Ha TEPPUTOPUH HCCIIEAOBAHUS.
[ToctanoBka 1enei u 3agayd uccnenopanus. OnpeaeneHue GopMbl IPEICTaBICHUS PE3YIbTaTOB
uccienoBanus. ONpenesaeHye 3TaloB U COCTABIEHUE IIaHA UCCIIEN0BaHUS

OK 02
OK 04
OK 07

OK 01
OK 02
OK 04
OK 07
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JlaGopaTopHble 3aHATHS 4
Bmopotui sman evinonanenus npoexma: MOArOTOBKA HEOOXOAMMON TTOCYABI M MaTepHalia JJisl IKCIIEPUMEHTA, 1
MIPOBEJICHUE IKCIIEPUMEHTA, TIEPUOANYECKAst TPOBEPKA TEUCHUS IKCIIEPUMEHTa/ COOp MaTepualia B
BBIOPAHHBIX TOYKaX 0TOOpaA Mpod
Tpemuii sman evinoneHuss npoekma: MOIyYeHUE MEPBUYHBIX SKCIIEPUMEHTANIBHBIX JAHHBIX, IPOBEJCHHE 1
CTaTHUCTUYECKOM 00pabOTKH MOIYYEHHBIX JaHHBIX
Yemeepmoiii sman 8blNOJIHEHUs: NPOeKma. BhIABICHUE 3aKOHOMEPHOCTEH, (OPMYITUPOBAHNE BBIBOJIOB H 2
MIPOTHO30B, OIIEHKA Ka4eCTBa UCCIIEAYEMOT0 O0BEKTA O pe3yJbTaTaM OMOIKOJIOTHIECKOTO aHAIH3a
IIpakTHyeckue 3aHATHS 2
3amura npoekra. [IpencrasieHue pe3yibTaTOB BHIOJIHEHUS yUeOHO-UCCIIEIOBATEIBCKUX MPOSKTOB )
(BBICTYTLIICHUE C MTPE3EHTAIINEH )
AyAUTOPHBIX 116
Koncyabranuun 2
IIpomexxyTouHasi arTecTanus (3K3aMeH) 4
CamocrosiTesibHasi padoTa 20
Bcero: 144

27




3. VCJIOBMS PEAJIM3ALIAN ITPOTPAMMBI OBIIIEOBPA3OBATEJILHOM
JTACIATLIAH

3.1. I[.Tlﬂ peajim3anuu nNporpaMmsbl TUCHHUILJIMHBI JOJKHbI ObITh NPpEeAYyCMOTPEHDI
cJIeaAyrmue CrieiuajJdbHbI€ IIOMECICHUA

Kabuner «buonorum», ocHalleHHBIH 000pyJOBaHHMEM: MeOelb, T0CKa, MeJ, HarjsaHbIe
nocoOust (KOMIUICKTBI YyYeOHBIX TaOJIMIl, TUTAKATOB), TEXHUYECKUMU CPEJICTBAMH OOYUYCHUS:
KOMIIBIOTEP C YCTPOMCTBAMH BOCITPOU3BEICHUS 3BYKA, IPUHTEP, MYIBTHMEINA-TIPOEKTOP C IKPAHOM,
yKa3Ka-Ipe3eHTep AJIs MPEe3eHTALNH.

Jlaboparopusi, OcCHaIIEHHas OOOpYIOBAaHUEM JJIsi TPOBEACHHS 3aHATHH: MHKPOCKOIIBI,
CEKyH/IOMEp, TOHOMETp, JiabopaTopHasi mocyaa (MpoOMpKH, MOACTABKU Jisi MPOOUPOK, MUHIICTHI,
MECOK, CTYNKH C TECTUKAMU, NpPEeIMETHbIE M TIOKPOBHBIE CTEKJIa, CTEKJISIHHbIC MaJIOUKH,
npenapoBajibHBIE UTJIbI, (GUIbTpOBaTbHAS OyMmara (candeTKu), CTaKaHbl) TUIIEPTOHUYECKUN PacTBOP
xjaopuga Hatpus, 3%-HbIi pacTBOp IMEpPOKCHUIA BOJAOPOAA, pPacTBOp Hoaa B HOAUCTOM KalluH,
[IIMLEPHUH, KIIYOHH KapTOoQes, JUCT 3J0/ieU KaHaJCKOM, 101 psIOMHBI OOBIKHOBEHHOH (psOMHBI WU
TOMAaTa), IyK pen4aThii, pa3BeeHHbIE B BOJIC IPOXKIKH);

3.2. UndopmanuonHoe odecrieyeHne peaanu3auuu NporpaMmal

Jlyis peanmu3anuu mporpaMMbl OMOIMOTEUHBIH (DOHI 00pa30BaTEIBPHONW OpPTraHU3AIMH UMEET
NeYaTHbIC W/WIH 3JIEKTPOHHBIE 00pa3oBaTelbHble U HH()OPMALIMOHHBIE PECYPChl, PEKOMEHI0BAaHHBIE
JUTSL KCTIOJIB30BaHUS B 00pa30BaTeIbHOM MpoIiecce.

3.2.1. lleyaTHble M31aHUSA
1. Koncrantunos, B. M. buonorus mist npodeccuii u crienuaibHOCTEH TEXHUYECKOTO U
€CTeCTBEHHO-HAy4HOTO npodwmis : yueOnuk / B. M. Koncrantunos, A. I'. Pe3anos, E. O. ®aneesa.
— Mockaa : Axagemus, 2022. — 336 ¢. — ISBN 978-5-4468-3400-7.
MawmoHnTos, C. I'. O6mas ouonorus : yuebnuk / C. I'. MamonTos, B. b. 3axapoB. — Mockaa :
KnoPyc, 2026. — 323 ¢. — ISBN 978-5-406-16416-7. — URL: https://book.ru/book/962600 (nara
obpamenus: 10.09.2026). — TekcT : 2IeKTPOHHBIH.

3.2.2. JlonoJTHUTEIbHbI€ HCTOYHUKM:

1. Mamonros, C. I'. O6miast 6uonorus : yueonuk / C. I'. MamonToB, B. b. 3axapoB. —
Mocksa : KnoPyc, 2026. — 323 ¢. — ISBN 978-5-406-16416-7. — URL:
https://book.ru/book/962600 (nata o6pamenus: 10.09.2026). — TekcT : 2TEKTPOHHBIH.
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4. KOHTPOJIb 1 OIIEHKA PE3YJbTATOB OCBOEHUS OBIIIEOEPA30OBATEJIBHOM
JUCHUIIVIMHBI

KOHTpo/Ib ¥ OLEeHKa pe3yIbTaToB OCBOEHHS 00I1e00pa3oBaTeNbHON AUCHUIUIMHBI PACKPBIBAIOTCS

yepes

JUCHUIINIMHAPHBIC

pE3yJIbTaTHI,

HaITpaBJICHHBIC Ha

dbopmupoBaHne  OOmMUX U

HpO(l)eCCI/IOHaJ'II)HI)IX KOMHCTGHHI/II‘/'I I10 pasaciiaM U TEMaM COACPIKaHHUA yqe6Horo Mmarepuala.

Oo0mas Pa3zpnen/Tema Tun oueHOYHbIX MEPONIPUATH I
KOMIIeTeHI Ul
Pasnea 1. Knerka — KonTposibHas padota “MonexyspHblit
CTPYKTYPHO- YPOBEHb OpraHU3alMH KUBOTO”
(pyHKUHMOHAJIBLHAS eINHUIA
sKHBOT0
OK 02 Tema Nel.l. 3amnoHeHne TaOIUIIBI C OITUCAHUEM
buonorus xak Hayka METOJJ0B MUKPOCKOIIUPOBAHUS C UX
JIOCTOMHCTBAMH U HEJOCTAaTKAMHU.
3anonHenue Tabauiel «BKiaa y4eHbIX B
pa3BUTHE OHOJIOTHI)
OK 02 Tema Nel.2. 3anoJHeHUEe CPaBHUTEIBLHOMN TaOIUIIbI
OO01mas xapakTepuCcTUKa KU3HH | CXOJCTBA U Pa3INuUid KUBOTO U HE
AKHUBOTO
OK 01 Tema Nel.3. @poHTAIBHBIN OIIPOC
OK 02 buonornuecku BakHbIE [ToaroToBKa yCTHBIX COOOIIEHUN C
OK 04 XUMHUYECKUE COCTUHEHU Mpe3eHTaluei
Brinonnenue u 3amura 1ab0paTOPHBIX
pabort: «Onpenenenne putamuna C B
MPOIYKTaX MUTAHU,
«I'mapoduibHO-TUAPOGOOHBIE CBOMCTBA
JUIHIOBY
OK 01 Tema Nel 4. OrnenrBaemasi IUCKYCCHS IO BOTIpOcaM
OK 02 CtpyKTypHO-(QDYHKIIMOHANIbHAS  |JIEKIIUU
OK 04 OpraHu3arnus KIeTOK Pa3paboTka MeHTaIbHOM KapThl IO
KJIaccU(UKAIUK KJIETOK U MX CTPOEHUIO Ha
IIPO- M YKapHOTHYECKUX U 110 LIapCTBaM B
MUHU TPYIIax
Brinonnenue u 3amuTa 1a00paToOpHBIX
pabor:
«CTpoeHue KJIeTKH (pacTeHus, )KUBOTHBIE,
rpulOBbl) U KJIETOYHbIE BKIIOYEHUS (Kpaxma,
KapOTHUHOUBI, XJIOPOILIACTHI,
XpOMOIIIACTHI)»,
«IIponunaeMmocts MeMOpaHsbI (I1a3MOJIN3,
JIETIIIa3MOJIH3 )»
OK 01 Tema Nel.5. @poHTANBHBIN 0IIPOC
OK 02 CrpykrypHO-dyHKIHOHATIbHBIE |Pa3paboTka rioccapus
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(axTOpHl HACTIEICTBEHHOCTH

Pemienue 3azga4d Ha OIMPCACIICHUC
IIOCICA0BATCIIBHOCTH HYKJIICOTUI0B

OK 01 Tema Nel.6. OpoHTaTBHBIN OIIPOC
OK 02 [Ipouieccbl MaTpUUHOTO Tect «IIponeccbl MATPUYHOTO CUHTE3a»
CUHTE3a Pemenue 3aa4 Ha onpezeneHue
MOCIIEI0BATEIbHOCTH AMUHOKHCIIOT B
MoOJIeKyJIe Oenka
Pemenue 3anau Ha onpeneneHue
IIOCJIEZI0BATEIbHOCTH AMUHOKHCIIOT B
MoOJIeKyJIe OeNKa B clTydae U3MEHEHUS
nocieaoBaTeabHOCTH HyKieoTuaoB JJHK
OK 02 Tema Nel.7. OpoHTaTIBHBIN OIPOC
OK 04 Heknerounsie popMbl )KH3HU [ToaroToBKa yCTHBIX COOOIIEHUN C
npe3eHTanuen (BUpycHbIC U
OakTepuanbHbic 3a00aeBanus. OOmue
MPUHIIUIIBI UCTIOb30BAHUS
JIeKapCTBEHHBIX BemecTB. OCOOEHHOCTH
IPUMEHEHUS] aHTUONOTUKOB)
OK 02 Tema Nel 8. OpoHTaTBHBIN OIIPOC
OOmMeH BemecTB U 3anojaHeHue CPaBHUTEIbHOM TaOINLIbI
IIpEBpallEHUE SHEPTUU B XapaKTepUCTHK TUIIOB OOMEHa BEUIECTB
KJIETKE
OK 02 Tema Nel.9. OO6cyxeHre o BOnpocam JISKIHH
OK 04 JKW3HEHHBIN UK KIETKH. Pa3paboTka JeHTbl BpeMEHU KU3HEHHOTO
Murto3. Meiio3 UKJIa
Pasnen 2. Ctpoenue u KonTponbnas padorta ”CtpoeHue u
(yHKIIUM OpraHu3Ma ¢byHKIIMU opranuzma’
OK 02 Tema Ne2.1. OnenuBaemast TUCKYCCHS
OK 04 CrpoeHue opranusma Pa3paboTka MeHTaIbHOM KapThl TKaHEM,
OpPraHoOB U CHUCTEM OpraHOB OpPraHU3MOB
(pacTeHus, )KUBOTHBIE, UETIOBEK) C
KpaTKON XapaKTepUCTUKON UX pyHKIIHA
ITonroroBka u NpeaCTaBIEHUE YCTHBIX
co001IeHnH ¢ pe3eHTanueil (MMMyHHTET,
MH(EKIIUOHHBIE 3a00JIEBAHMS, SITHIEMUH,
BaKITWHAIINS )
OK 02 Tema No2.2. OpoHTaTBHBIN OIIPOC
@OopMBI pa3MHOKEHUS 3anonHeHue TabauIbl ¢ KPaTKOM
OpraHU3MOB XapaKTepUCTUKON U mpuMepamu Gpopm
Pa3MHOXKEHHUS OpraHU3MOB
OK 02 Tema No2.3. Pa3paboTka JeHTbl BpeMEHHU C
OK 04 OnTOreHe3 )KMBOTHBIX U XapaKTEPUCTUKOM ITAIOB OHTOTE€HE3a

YCJIOBCKaA

OTJIEIbHOMI rpyrmoﬁ JKHMBOTHBIX N YCJIOBCKA
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10 MUKPOTpYyIIIIaM
Tect/onpoc

OK 02
OK 04

Tema Ne2.4.
OHTOreHes pacTeHuit

CocraBiieHHE )KM3HEHHBIX LIUKJIOB PACTEHUI
10 oTJenaM (MOXOBHUIHBIE, XBOLIEBU/IHBIE,
HarnopOTHUKOBUHBIE, TOJIOCEMEHHBIE,
HOKPBITOCEMEHHBIE)

OK 02

Tema Ne2.5.

OCHOBHBIE TTOHSTHSA T€HETUKHU

Pa3zpaboTtka rioccapus
Tect

OK 02
OK 04

Tema Ne2.6.
3aKOHOMEPHOCTH
HaCJIEIOBaHUS

OpoHTaIBHBIN OIIPOC

Tect 1o Bompocam JEKIUU

Pemenue 3aa4 Ha onpezeneHue
BEpPOSITHOCTH BO3HUKHOBEHUS
HAaCJEACTBEHHBIX ITPU3HAKOB IIPU MOHO-,
TTU-, TIOJIMTHOPUITHOM ¥ aHATH3UPYIOIIEM
CKpEIIMBAaHUH, COCTABIICHUE
TEHOTHUITMYECKUX CXEM CKPEIIUBaHUS

OK 01
OK 02

Tema Ne2.7.
B3aumoenicTBre TeHOB

Tect

Pa3pabotka rioccapus

Pemienue 3a1a4 Ha onpeeneHue
BEPOSITHOCTH BO3HUKHOBEHUS
HACJIe/ICTBEHHbBIX IPU3HAKOB IPU
Pa3JIMYHBIX THIAaX B3aMMO/IEHCTBHSI FC€HOB,
COCTAaBJICHUEC I'CHOTUIITMYCCKUX CXEM
CKpelIBaHus

OK 01
OK 02

Tema No2.8.
CuerieHHOE HaclleJOBaHue
MPU3HAKOB

Tect

PaspaboTtka rioccapust

Pemenue 3agau Ha onpeneneHne
BEPOATHOCTU BOSHUKHOBCHU A
HACJIEICTBEHHBIX TPU3HAKOB IIPU
CLEIJIEHHOM HaclIeIOBaHUU, COCTaBICHUE
T€HOTHUIIMYECKUX CXEM CKpEIBaHUs

OK 01
OK 02

Tema Ne2.9.
I'eneTuka mona

Tect

Pa3pabotka rioccapus

Pemenue 3agau Ha onpenenenue
BepOSITHOCTI/I BO3HUKHOBCHUA
HAaCJICICTBCHHBIX HpI/ISHaKOB, CHCIINICHHBIX C
MOJIOM, COCTaBJIEHHE TEHOTHITMYECKUX CXEM
CKpeILIUBaHUsI

OK 01
OK 02

Tema Ne2.10.
T'eneTuka uenoBeka

Tect

Pa3zpaboTtka rioccapus

Pemenue 3agau Ha onpeneneHne
BEPOSITHOCTH BO3HUKHOBEHUS
HAaCJEACTBEHHBIX MPU3HAKOB, UCIIOJIb3YsI
METObI TCHETHKH YCIOBEKA, COCTABICHHUE
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TCHOTUIINYCCKUX CXEM CKpCH_II/IBaHI/Iﬂ
[ToaroroBka yCcTHBIX COOOIIEHUH C
MPE3CHTAIUEH O HACIIEICTBEHHBIX
3a00J1eBaHUAX YEIOBEKa

OK 01 Tema Ne2.11. Tect
OK 02 3aKOHOMEPHOCTH U3MEHYUBOCTH |Penienue 3a1a4 Ha onpeiesieHue TUIa
OK 04 MyTallM IpU Tepegadye HaciaeACTBEHHBIX
IIPU3HAKOB, COCTaBIEHUE TEHOTUITNYECKHUX
CXEM CKpEIIMBaHUs
OK 01 Tema Ne2.12. Tect
OK 02 Cenexuusi opraHu3MoB Pa3pabotka rioccapus
Pemenue 3agau Ha onpenenenue
BO3MO>XHOI'O BOZHUKHOBEHUS
HACJICJICTBEHHBIX MPU3HAKOB I10 CENEKIINU,
COCTaBJICHHE T€HOTUIINYECKUX CXEM
CKpEIIUBaHUS
Pasnea 3. Teopus 3Bomrounn | KourponbHas padora “Teopernueckue
ACIEKThI ABOJIIOLIMM KU3HU Ha 3emiie”
OK 02 Tema 3.1. OpoHTaTBHBIN OIIPOC
OK 04 HcTopus 3BOJIIOLMOHHOTO Pa3paboTka 1eHTbl BpEMEHU pa3BUTHUS
YUCHHUS 9BOJIIOLIMOHHOTO YUYEHHUS
OK 02 Tema 3.2. OpoHTaTBHBIN OIPOC
MuKpOo3BOIIOLMS PazpaboTtka rioccapusi TEepMHUHOB
OK 02 Tema 3.3. OneHuBaemasi JUCKYCCHUS
MakposBonronus Pa3paboTka rioccapusi TEpMHUHOB
OK 02 Tewma 3.4. @poHTaTBHBIN OMPOC
OK 04 Bo3sHukHOBEHHE U pa3BUTHE IToaroToBKa M MpeACTABICHUE YCTHOTO
JKU3HU Ha 3emiie COOOILIEHUS U JIEHThl BpEMEHU
BO3HUKHOBEHUS M PA3BUTHS KHUBOTHOTO U
PAaCTUTETHHOIO MHpa
OK 02 Tema 3.5. ®poHTaTBHBIN OMPOC
OK 04 [TpoucxoxaeHre yeaoBeKa — Pa3paboTka 1€HT BpeMeHU U MEHTaJIbHBIX
AQHTPOIIOTEHE3 KapT Ha BBIOOD:
“BOJIIOINSI COBPEMEHHOTO YeJIOBEKa™,
“BpeMsi U IyTH paccesIeHus YeoBeKa 1o
wianete”, “BnusHue reorpapudeckoit
cpenbl Ha MOP(}OIOTHIO B PUZUOITIOTHIO
yenoBeka”, “YenoBedeckne pacel’,
o0cyxaeHue
Pasnea 4. DxoJorus Kontpoabsnas padora “Teopernueckue
aCIeKThI IK0JI0run”
OK 01 Tema 4.1. Tect 1o 3koIOoTUYECcKUM paKTopam 1
OK 07 Okonornyeckue HakTopsl U cpeliaM >KU3HU OPraHu3MOB

CpCAbl )KU3HU.
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OK 01

Tema 4.2.

CocraBiieHHE CXEM KpyTroBOpOTa BEILLECTB,

OK 02 [Tonynsmus, coobiecTBa, HCTOJIb3YSl MAaTEPUAIIBI JIEKIIUU
OK 07 3KOCUCTEMBbI Pemenue npakTuKo-opueHTUPOBAHHBIX
pacueTHBIX 3aJJaHHil 110 TIepeHOCy BellecTBa
Y DHEPIUU B SKOCUCTEMAaX C COCTABIICHUE
TpO(UUECKUX MeTel U MHpaMu] OMOMacChl
Y SHEPTUU
OK 01 Tema 4.3. OnenuBaemast TUCKYCCHS
OK 02 buocdepa - rmobanpHas Tect
OK 07 HKOJIOTMYECKAsl CUCTEMA Pemenue npakTuko-opueHTUPOBAHHbBIX
pacueTHBIX 3ajja4 Ha OIpE/IETICHUE
TUIOIIA/IA HACAKICHUH JIJIsl CHUXKEHUS
KOHIIEHTPAIMU YIJIEKUCIIOTO raza B
aTMoc(epe cBOero peruoHa npoKkMBaHUs
OK 01 Tema 4.4. Tect
OK 02 BinsiHue aHTpONOreHHbIX Penienue npakTUKO-OpUEHTUPOBAHHBIX
OK 04 dakTopoB Ha Ouochepy pacyeTHBIX 3aJIaHUI TT0 COXPAHEHUIO
OK 07 IIPUPOJHBIX PECYPCOB CBOETO PETHOHA
MPOKUBAHUS
OK 02 Tema 4.5. OueHuBaemasi JUCKyCCHS
OK 04 Bnusinne counanbHo- BrinosiHeHUs MPAKTUYECKUX 3aJaHUM:
OK 07 IKOJIOTHYECKUX (PAKTOPOB HA “OrnpenenieHue CyTOYHOTO paliioHa
37I0pPOBBE YEIIOBEKA UTaHus,
“Coznanue UHIMBUIYaIbHOW AMSATKHU 10
OpraHHU3aIK PAlMOHATBFHON (PU3HUECKOM
AKTUBHOCTH
Brimonnenue nabopatopHoit paboThl Ha
BBIOOD:
"VMcTBeHHas1 pabOTOCTIOCOOHOCTH",
"Bnustnue abuotuyeckux (HakTopoB Ha
YeJIoBeKa (HU3KUE U BHICOKHE
Temneparypsl)”
*TIpodeccuonanbHo- 3amura Keiica: mpeIcTaBlIeHUE Pe3yIbTaTOB
OPHEHTHPOBAHHO CO/EPKAHME |PEIICHUS KeWCOB (BBICTYIICHHE C
Pa3nes 5. buosorus B ;KM3HU  |TIpe3eHTAINECH)
OK 01 *Tema 5.1 BrinmonHenue kelica Ha aHaIu3
OK 02 buorexHonoruu B KU3HU uH(pOpMAIMY O HAYYHBIX JOCTHXKEHHSX B
OK 04 Ka)X10T0 00JIaCTH TEHETUYCCKUX TEXHOJIOTHH,
[IK2.3,24,3.4 KJIETOYHOW MHKEHEPUH, TTUILEBBIX
O6MOTEeXHOJIOTHH (110 Tpynnam),
MpeACTaBICHUE PE3yJIbTaTOB PEIICHUS
KENCoB
OK 01 *Tema 5.2.5. Brinonnenue kelica Ha aHaIU3
OK 02 ConuanbHO-3THUYECKUE acleKThl |MH(OpMannu 00 STUHYECKUX acleKTax
OK 04 OMOTEeXHOJIOTHI pa3BUTHS OMOTEXHOJIOTHH (110 rpyInam),
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1K 2.3,24,34

HpeI[CTaBHeHI/Ie pe3yanaT0B peLHeHI/ISI
KENCOB

Pa3gea 6. BuosrkoJsornueckue
HCCJIeI0BAHUSA

[IpencraBnenue pe3yJbTaTOB BBITOIHEHUS

y4eOHO-HCCIIEeI0BATEIILCKUX TPOCKTOB
(BBICTYILJIEHHE C TIPE3EHTAIIUCH )

OK 01
OK 02
OK 04
OK 07

Tema 6.1.
OCHOBHbBIE METOIBI
OHMOIKOIOTHYECKUX
HUCCIEeN0BaHUN

Brinonnenue nabopatopHbix paboT Ha
BbIOOpP B MUHUTPYIIIAX:

1. Bausgnaue TeMneparypsl Ha pocTa U
(hM3HOTOTYECKYI0 aKTUBHOCTD
JPOACKEBBIX KIIETOK

2. BuusHue yrieBoJoB Ha pocTa U
(U3MOTOTHYECKYIO AKTUBHOCTD
JPOACKEBBIX KIIETOK

3. CodeTraHHOE BIUSHUE TEMIEPATYPHI U
YTJIEBOJIOB Ha pocTa U
(hU3HOTOTYECKYIO0 aKTUBHOCTD
JPOAOKEBBIX KIIETOK

OK 01
OK 02
OK 04
OK 07

Tema 6.2
Buoskonornueckuii
SKCTIIEPUMEHT

Brimonsnenue yue6Ho-

UCCIIeI0BATEIbCKOI0 IPOEKTA Ha BBIOOD:

1. Onenka kayecTBa aTMOC(EPHOTO
BO3/yXa

2. OueHka KauecTBa MOYB METOJOM
¢uToTECTUPOBAHUS

3. OueHka kayecTBa BOJ| IOBEPXHOCTHBIX
BOJI0EMOB I10 OPTaHOJIENITUYECKUM U
(U3NKO-XUMHUYECKUM CBOICTBaM

4. Bnusnue ITAB Ha pocTt 1 pa3Butue
CEMSH BBICIIUX PaCTCHUU

5. BinsHMe cOneBOro 3arpsi3HEHUs HA
POCT M pa3BUTHE CEMSIH BBICIINX
pacTeHuit

OK 01
OK 02
OK 04
OK 07

Brinonnenne s3x3aMeHalMOHHBIX 3aJaHuil
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