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Poccmiickoii ®enepammn «14» mions 2022 r. Ne 444 mo cneumanbuoctd [5.02.16 Texnonoeus
MAUUHOCIMPOCHUSL,
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— Paboueii TporpaMMbl BOCIHTAHHS 10 CHIENUANbHOCTH [5.02.16 Texnono2us Mauunocmpoenus,
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1IITACIIOPT PABOYEM ITPOT'PAMMBbBI
YYEBHOI'O IPEIMETA «bUOJIOI'US»

1.1 O6snacTh npuMeHeHHs1 pado4eil MPOrpaMMbl

[Iporpamma yueOHOrO mpeamera «buonocus» SBISETCS YacThlo 00IIE00pa30BATEIHLHOTO
y4eOHOTO IIUKJIA MPOTPaMMBbI OJATOTOBKU CIEIMAIMCTOB CPEIHETr0 3BEHA MO CHEIHAIBLHOCTH CPEIHETO
npodeccrnoHabHOTO 00pazoBanust: 135.02.16 Texnonocus mauuHocmpoeHus mexHoI02UYecKo20 TPOPIIIS

npoQecCHOHATILHOTO 00pa30BaHMUsI.

1.2 MecTo yueOHOro npeaMeTa B CTPYKTYpPe OCHOBHOI NpogeccHoHaIbHOI 00pa3oBaTeIbHOM
NMPOrpaMMblI
«buonoeusy sengerca yaueonoiM npeamerom ®I'OC cpennero o6miero oopa3oBaHus.
Yposenb ocBoeHus yueOHOTO npeamera B cooTBercTBUH ¢ DI'OC cpennero odmiero oopasoBaHus
0a30BbIil.
Oco0oe 3HaueHue y4yeOHbIN mpeamer umeeT npu ¢opmupoBanun u passutuun OK 01, OK 02,

OK 04, OK 07, TIK 5.4.

1.3 Hean u 3agaum y4yeOHOro mpeaMera — TpeOOBaHUS K pe3yJbTaTaM OCBOEHHSI YU4eOHOI0
npeaMera
Henp yuyeOHOro mpeamMera — OBJaJCHHE OOYYAIOIIUMUCSA 3HAHUAMU O CTPYKTYPHO-
(GYHKIIMOHATBHOM OpraHU3alliy >KMBBIX CHUCTEM Pa3HOrO paHra U MpHOOpeTeHHuEe YMEHUH HCIOIb30BaTh
9TH 3HAHMS JUI1 TPAMOTHBIX ACWCTBUI B OTHOLIEHUH OOBEKTOB JKUBOM MPUPOABI M PELICHUS Pa3IMYHbIX

KHU3HCHHBIX HpO6JICM.

3agaum y4eOHOro npeamera:
— OCBOEHHE 00YYAIOIIMMUCS CUCTEMbI 3HAHUN O OMOJOTUYECKUX TEOPUSIX, YUCHHSIX,

— 3aKOHaxX, 3aKOHOMCPHOCTAX, T'HIIOTEC3aX, IMpaBUJIaAX, CIYKallUuX OCHOBOM It (bOpMI/IpOBaHI/IH
Hpe,[[CTaBJ'IeHI/Iﬁ (6] CCTCCTBGHHO'Hay‘lHOﬁ KapTUHC MHUpaA, 0 MCETOAAX HAYYHOI'O IIO3HAHUSA, CTPOCHUM,

MHOFOO6pa3I/II/I 1 0COOCHHOCTSIX YKUBBIX CUCTEM pa3Horo
— YPOBHA OpraHu3alv, BbIAAOMIUXCS OTKPBITUAX U COBPEMCHHBIX UCCIICJOBAHUAX B 6I/IOJ'IOI‘I/II/I;

- (I)OpMI/IpOBaHI/IC y 06y’~IaIOH_II/IXC$I IMMO3HABATCJIbHBIX, HWHTCIUICKTYAJIbHBIX W TBOPYCCKUX
CIIOCOOHOCTEH B mponecce aHajin3da NJAaHHBIX O IIYTAX Pa3BUTUS B OouoJoruu HAYYHBIX B3IJISI0B, uaeu u

MOAXOJ0B K U3YYCHUIO JKUBBIX CUCTEM PA3HOI'0 YPOBHS OpraHuU3anuu;



— CTaHOBJICHHE Yy OOydYaromIuxcsi oOmel KylnbTyphl, (yHKIMOHAIBLHONW T'PAaMOTHOCTH, Pa3BUTHE
yMEHUH 0OBACHATH M OLICHUBATH SBJICHUS OKPYXKAIOIIET0 MUPA KUBOM MPHUPOJIbI HA OCHOBAHUH 3HAHUH U

OIIbITA, MOJIYYCHHBIX IIPU U3YUCHUHN 6I/IOHOFI/II/I;

— QopmupoBaHue y 00y4aronuxcss yMEHUN WILTIOCTPUPOBATH 3HAYCHUE OMOJIOTHYCCKUX 3HAHUI
B IMPAKTUYECKOW JEATEIbHOCTH 4YEJIOBEKAa, PAa3BUTUH COBPEMEHHBIX MEIULIMHCKUX TEXHOJOTUU U

arpoOHOTEXHOJIOTHIA;
— BOCHHTaHUE YOS)KIEHHOCTH B BO3MOYKHOCTH ITO3HAHUS YE€JIOBEKOM JKUBOU
— TPUPOJbI, HEOOXOAUMOCTH OEPEKHOTO OTHOILIEHUS K HEH, COOI0ICHUS STUYECKUX HOPM
— TIpH MPOBEJCHUU OMOJIOTUUECKUX UCCIICI0BaHUM;

— OCO3HaHHUEC UL CHHOCTHU OMOJIOTHYSCKUX 3HAHHUM IJId  TIOBBIMICHUA YPOBHA 3KOJIOTHYECKOM

KYJIbTYpBbI, 17151 GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHMUS;

— TNpUMEHEHHWEe  TNpUOOpPeTEHHBIX  3HAHMW W yYMEHMH B TOBCEJIHEBHOM  KHU3HU

JUIS OLIEHKHU TIOCTIEICTBUI CBOEH JIESTEIbHOCTH 110 OTHOIIEHHUIO K OKpY Karowleil cpeae,

— COOCTBEHHOMY 3/10pOBbI0, 000CHOBaHHE U COOMIOICHNE Mep MPOPUIaKTUKU 3a00JI€BaHUN .



2 INTAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA YYEBHOI'O ITPE/IMETA

«BUOJOI'US»

Kox u HauMeHoOBaHue () OpMHUPYEMBIX
KOMIIeTeHI M

HJIaHI/IpyeMbIe pe3yJjbTaThbl

O0mue JMcHUIINHAPHbIE
OK 01 Hanuyue  momusayuu  x  ooyuenuro  u | IIP6 1. ChopmupoBaHHOCTh 3HaHHMHM O MecTe
Buibupams  cnocobvr  pewenus  3a0au | TUYHOCMHOMY PA36UMUIO posii OMOJIOTUM B CHCTEME HAy4YHOTO 3HAHUS;
npogheccuonanvnoii oeamenvnocmu | I omogénocmo K camopaszeumuio, | QyHKIUOHAIBHON TI'PAMOTHOCTH 4EJIOBEKa M
npumMeHumebHo K PA3IUYHBIM | CAMOCMOAMENLHOCIU U CAMOONPEOENeHUIO pelIeHus )KU3HEHHBIX TPoOIeM.
KOHmeKkcmam Ognaoenue HAGbIKaMU yuebno- | IIP6 2.CPopMUPOBaHHOCTh YMEHHMSI PaCKpHIBATh

uccne008amenbCkol, NPOeKmMHOU U COYUAILHOU
oessmenbHoCmiu.

B yacTu Tpy10BOIr0 BOCIMTAHMSI:

— TOTOBHOCTH K TpPYyAY, OCO3HaHHE IIEHHOCTH
MacTepCTBa, TPYI0JIIO0HE;

— TOTOBHOCTH K AaKTHBHOH  JEATEILHOCTH
TEXHOJIOTHYECKOH " COLIMAILHOM
HaIPaBJIEHHOCTH, CIHOCOOHOCTh WHHUIIMUPOBATH,
IUIAHUPOBATh M CaMOCTOSITEIILHO BBITOJHATH
TaKyl JIeATeIIbHOCTD;

— MHTEpec K pa3IMYHBIM cdepam
po(eCCUOHATILHOM JIeITEITLHOCTH,
OBjaiecHHe YHMBEPCAJbHBIMH  y4eOHBIMM
NMO3HABATEJILHBIMH €l CTBUSIMU:
a) bazosvie no2udecKue Oetcmeust.
— CaMOCTOSITEIILHO (bopmyIupoBaTh "

aKTyaJIH3MpoBaTh NMpoOJeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

— yCTaHaBJIMBATh CYIIECTBCHHBIH MPU3HAK WU
OCHOBAHHMS JUIsSi CpaBHEHUS, KiacCU(DUKAIUU |
000011IeHHS;

— ONpEeNeNATh IIeNU JCATEIILHOCTH, 3a/1aBaTh
napaMeTpbl U KPUTEPUU UX JTOCTHKCHHUS,

COACPpIKaHUC OCHOBOIIOJIararommx
OHOJIOrMYECKUX TEPMHUHOB H HOHSATHH: >KU3Hb ,
KJICTKA, TKaHb, opras, OpraHu3M, BH ],

MOMYJISAIINASI, DKOCUCTEMa, OHMoIeHo3, Omocdepa;
MeTaboym3M (0OOMEH BEIIECTB W TPEBpAIICHUE
SHEPTHH), roMeocTas (camoperymsus),
OmocuHTe3 Oenka, CTPYKTypHas OpraHHU3aIus
KUBBIX CHCTEM, TUCKPETHOCTh, CaMOPETyJsALus,
CaMOBOCIIPOU3BEICHUE (pertpoayKuus),
HACJIEJICTBEHHOCTb, U3MEHYHMBOCTb,
SHEPro3aBUCUMOCTb, POCT U Pa3BUTHE, YPOBHEBAs
OopraHu3anusi.

ITP6 3.ChopMUPOBAHHOCTH YMEHHUSI PACKPHIBATH
coJiep:KaHue OCHOBOMOJIATr AI0IIUX
OMOJIOTUYECKUX TEOPUH U TUIOTE3: KIETOYHOM,
XpPOMOCOMHOM, MYTallMOHHOW, SBOJIOIMOHHOM,
MIPOUCXO0KICHUS )KU3HU U YEJIOBEKa.

ITP6 4.ChopMupOBaHHOCTh YMEHUS PACKPBIBATH
OCHOBOTOJIATaloIIue OUOJIOTHYECKHUE 3aKOHBI U
3akoHoMepHocTH (I'. Mennens, T. Moprana, H.1.
Basunosa, 3. I'ekkens, @. Mromnepa, K. bapa),
TPAHUILIBI KX TIPUMEHUMOCTHU K KUBBIM CUCTEMAaM.
I[IP6 S.IIpuobperenue ombiTa TPUMEHEHUS
OCHOBHBIX ~ METOJOB  HAyYHOTO  MO3HAHWUS,




Koa u HauMeHoOBaHue () OpMHUPYEMBIX
KOMIIeTeHI M

ILianupyemble pe3yJibTaThI

Oo0mue

I[ncunmmnapnble

— BBIABJIATH 3aKOHOMCPHOCTU W HPOTHUBOPCUUSA
B pacCMaTprUBACMBbIX ABJICHUAX,

— BHOCHTh KOPPEKTHUBBI B  JICATEIHHOCTb,
OIICHUBATh COOTBETCTBHE pPE3YJIbTATOB IIEISIM,
OIICHUBATH PUCKH TIOCIICICTBUN ACITEILHOCTH;

— pa3BUBaTh KPEATHBHOC MBIIIJICHUE IPU
pEIICHUH KU3HEHHBIX TIPOOIEM

0) 6azosvie ucciedosamenbckue 0eucmeaus:

— BIAJIETh HaBBIKaMU yaeOHO-
HUCCIIEI0BATEILCKON Hu MPOEKTHOM
NEeSITEITLHOCTH, HaBbIKaMH pa3perreHus
npooseM;

— BBIABJISITh NIPUYMHHO-CJICJACTBEHHBIC CBS3U U
aKTyaJIM3UpOBaTh 3a/lady, BBIABUTATH THUIIOTE3Y
€€ peHIeHHWs, HaxOIUTh apryMEHThl IS
JI0Ka3aTelIbCcTBa CBOMX YTBEPXKIACHHH, 3a/1aBaTh
napameTpbl U KpUTEPUU PEIICHHUS;

— aHaJM3UPOBATH MOJTYYCHHBIC B X0OJI€ PEIICHUS
3a/1a4d PE3yJbTaThl, KPUTHYECKH OLICHUBATh HMX
JIOCTOBEPHOCTh, MPOTHO3UPOBATH M3MEHEHUE B
HOBBIX YCIIOBHUSIX;

— yMeTh MePEHOCUTh 3HAHHUA B
MO3HABATEIILHYI0 M MPAaKTHYECKyl o0nactu
JKU3HEAEATENLHOCTH;

— yYMEeTh MHTETPUPOBATh 3HAHUS M3 Pa3HBIX
y4eOHBIX MPEAMETOB;

— BBIABUTATh  HOBBIE  HJCH,
OPUTMHAJIBHBIE MOIX0/Ibl U PELICHUS;
— CIIOCOOHOCTH uX HCIIOJIE30BaHMS B
MO3HABATEIbHOM U COIMATBHOM MPAKTUKE

npeaiaraTtb

UCIOJIb3YEMbIX B OHOJIOTHH: HaONIOJIEHUs U
OIMCaHU )KUBBIX CUCTEM, IIPOLIECCOB U SABJICHUM;
OpraHu3aluyl M TPOBEACHUS OHOJIOrHYECKOIro
HKCIEPUMEHTA, BbIIBUKEHUS TUIIOTE3, BBISIBIICHUS
3aBUCUMOCTHU MEXy UCCIIETyEMbIMU
BEJIMYMHAMU, 00BsICHEHUS MOJTy4YEHHBIX
pe3ynbTaToB U (QOPMYIMPOBAHUS BBIBOJOB C
WCIIOJIb30BAHNEM HAYYHBIX IOHATHM, TEOpPUHA U
3aKOHOB.

ITP6 6. ChopMHpPOBAHHOCTH YMEHHS BBIICIATH
CYLIECTBEHHbIE TPU3HAKKM BHUPYCOB, KIJIETOK
IPOKApUOTH  JYKApuUOT; OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX OpraHHU3MOB, BUJIOB,
OMOreoleHO30B U JKOCHCTEM; OCOOEHHOCTHU
IPOIIECCOB OOMEHa BELIECTB WU IpPEeBpalleHUs
SHEpPIUU B KIIETKE, (POTOCHHTE3a, IIACTHYECKOTO
U DHEPreTMYecKoro oOMeHa, XEeMOCHHTE3a,
MHUTO3a, MeH03a, OIUIOAOTBOPEHHUS, Pa3BUTH U
pasMHOXKEHMs,  MHIUBUAYaJIbHOIO  DPa3BUTHUSA
opraHuszma (oHTOTCHE3A), OOpBOBI 3a
CYIIECTBOBaHMUE, €CTECTBEHHOT'O otbopa,
BUJI000pa3oBaHus, IpUCHOCOOIEHHOCTH
OpraHu3MOB K cpele OOUTaHUS, BIMSIHUA
KOMIIOHEHTOB ~ JKOCHUCTEM, aHTPOIIOTEHHBIX
U3MEHEHHMH B 9KOCHUCTEMAaxX CBOEH MECTHOCTH,
KpyroBOpOTa BELIECTB U IIPEBPALEHUE PHEPTUH B
6uocdepe.

IMP6 7.ChopMupOBaHHOCTb YMEHHUs MPHUMEHSTh
MOJIy4YEHHBIE 3HAHHUSA Ui 00BsICHEHUS
OMOJIOTUYECKUX TPOIIECCOB U SBJICHUH, IS
HPUHATUSL MPAKTUYECKUX peleHni B
MOBCEJJHEBHON KHU3HM C MLEJIbl0 OOecredyeHus
0€30IIaCHOCTH CBOETO 3/I0pOBbSI M 30POBBS
OKpPYXKAIOIIKX JIIOAeH, COOJIIOJIeHHs 3/10pOBOTO




Koa u HauMeHoOBaHue () OpMHUPYEMBIX
KOMIIeTeHI M

ILianupyemble pe3yJibTaThI

Oo0mue

I[ncunmmnapnble

o0pasa JKM3HU, HOPM T'PAMOTHOTO TOBEJCHUS B
OKpYXKalollled NPUPOJHOW cpele; ITOHUMAHHE
HEOOXOJAUMOCTH  HCIIOJIb30BAHUSA  JOCTHKEHUU
COBPEMEHHON OHOJIOTUM W OWOTEXHOJOTHUU JIs
palMoOHAIBLHOTO IPUPOIOTIOIH30BAHMUS.

NP6 8. CdopMupOBaHHOCTH YMEHHsS peIIaTh
OMOJIOTHYECKIE 3a/1a4u, COCTaBJISITh
TEHOTUITUYECKHE CXEMBbI CKPEIIMBaHUS

JUTSL pa3HBIX THUIIOB HACJICJIOBAHHS MPU3HAKOB Yy
OpraHW3MOB, COCTaBJISITH  CXEMBI  TEepeHOca
BEIIECTB U DHHEPruM B DIKOCUCTeMax (Ienu
MTUTaHUS, TAIICBBIC CETH).

I1P6 9. ChopMHUPOBAaHHOCTh YMEHUN KPUTHUCCKU
OLIEHMBATh nH(pOpMaIUIO OHMOJIOTMYECKOTO
COJIEp)KaHUs, BKIIOYAIOUIYI0  IICEBIOHAYYHbIE
3HaHHUA W3 Pa3IUYHBIX HCTOYHUKOB (CpelCcTBa
MaccoBoil MH(pOpPMalMU, HAYYHO-TIOMYJSPHBIE
MaTepuasbl);  HMHTEPIPETHUPOBATH  ATUYECKUE
aCIeKThl ~ COBPEMEHHBIX  HCCIIEJJOBaHMA B
ouosorum, MeAUIIMHE, OMOTEXHOJIOTUH;
paccMaTpuBaTh  INI00aJbHBIE  JKOJOTHMYECKHE
npoOJieMbl COBPEMEHHOCTH, (OPMHUPOBATH IO
OTHOIICHHUIO K HUM COOCTBEHHYIO TIO3UIIHIO.

I1P6 10. ChopMUpOBaHHOCTh YMEHUN CO3/1aBaTh
cOOCTBEHHBIEC MMMCbMEHHBIE U YCTHBIE COOOIICHUS
HA OCHOBE OHWOJIOTUYECKOW HHpOpMAIUU U3
HECKOJIbKHX UCTOYHHKOB, IrPaMOTHO
MCIIOJIL30BATh MOHITUNHBIN anmapat OMOJI0THI

OK 02
Hcnonvzoeamv coepemennvie cpeocmea

noucKa, aHalu3la u UHmMepnpemauuu
ungopmayuu, u uHgopmayuonnsle
mexHonocuu 01  GbINOIAHEHUA 3a0au

npogheccuonanvHoll desmenbHoCmu

T'omoernocme K Camopaszsumuio,
CamocmosmenbHOCmu U CamMoonpeoeseHuro
Ocsoennvle 00YUAIOWUMUCS MeHCHPEOMemHble
NOHAMUA U YHUBEPCATbHble YueOHble Oelcmeus
(pecynamuenvie, nosuHasameinvHule,
KOMMYHUKAMUBHDBLE).

IIP6 1. ChopmMHpPOBAHHOCTh 3HAHUH O MeCTe U
poiu OWOJOTHMM B CHCTEME HAy4yHOTO 3HAHWUS;
(YHKIIMOHAJIBHONH TI'PaMOTHOCTH YEJOBEKa JIJIs
peLIeH sl KU3HEHHBIX MPOoOIeM.

IIP6 7.ChopMHPOBAaHHOCTh YMEHHUS TPUMEHSTH
M10JIy4YEHHBIE 3HAHUS U1 0OBsICHEHUS




Ko u HanmenoBanue ¢popmupyeMbix

ILianupyemble pe3yJibTaThI

KOMIIETCHIIMH Oo0mmue JucuMInHApHbIE
Cnocobnocmo ux UCNONIb308AHUS 6 | OMOJIOTUYECKHX TIPOLIECCOB U  SIBICHWH, IS
NO3HABAMENbHOU U  COYUANbHOU  NpaKmuxe, | IPUHITUSL NPaKTUIECKUX pereHmit B
20MOBHOCMb K camocmosmensHomy | IOBCEAHEBHON KHM3HM C LENbI0 OOecreueHHs
NIAHUPOBAHUIO U OCYwjecmeneHulo  y4yebHou | 0e30TaCHOCTH CBOETO 3JI0POBbS M 3JI0POBBS
oesamenbHOCmU, opaanuayuu Y4ebHO20 | OKPYKAIOMINX JIOJEH, COOMIONEHHUS 310POBOTO
compyOHuyecmsa c nedazocuveckumu | 00paza >KU3HH, HOPM TI'PaMOTHOTO TOBEAEHHS B

PpaboOmHUKAMU U C8EPCMHUKAMU, K YUACMUIO 8
nocmpoeHuu UHOUBUOYATbHOL 00PA308aMeNbHOU
mpaekmopuu.

Osnaoenue HABbIKAMU yueoHo-
uccne008amenbCKou, NPOeKmHoOU U COYUAiIbHOU
oesimenbHOCIU.

B 00s1acTH IEHHOCTH HAYYHOI'O NO3HAHUSA:

— c(pOpPMHUPOBAHHOCTD MHUPOBO33pEHUS,
COOTBETCTBYIOIIETO  COBPEMEHHOMY  YpPOBHIO
pa3BUTHUSI HayKd M OOLIECTBEHHOW MPaKTUKH,
OCHOBAHHOTO Ha Jiaore KYJIBTYp,
CIOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTa B
HOJIUKYJIBTYPHOM MUDE;

— COBEpIICHCTBOBAaHUE SI3BIKOBOM u
YUTATEIbCKOM  KyJIbTYphl ~ Kak  CpeAcTBa
B3aMMOJICHCTBUS MEXAY JIOJbMU M TO3HAHUS
MUDA;

— OCO3HaHHUE IIEHHOCTU HAYYHOU JeATeIbHOCTH,

TOTOBHOCTb ~ OCYHIECTBIISITH  IMPOEKTHYIO U
MICCIIEZIOBATEIIBCKYIO JESITENILHOCTD
VHAWBUAYAJIBHO U B TPYIIIIE;

OBinageHne yHHUBEpPCAJIbHBIMH  Y4eOHBIMH

MO3HABATEJILHBIMH J€iiCTBUSIMU:

8) paboma c ungopmayuei.

— BJIaJICTh HABBIKAMU MOJYYCHUS HH(POpPMALIUU
U3 UCTOYHHUKOB Pa3HBIX THIIOB, CAMOCTOSITEIHHO
OCYIIECTBIISITh TIOUCK, aHAJIM3, CUCTEMAaTH3AIHIO

OKpYXKalolllel MNpUPOJHON cpene; MOHUMAaHHUE
HEOOXOJAUMOCTH  HCIIOJIb30BAHUSA  JOCTHKEHUU
COBPEMEHHON OHOJIOTUH W OWOTEXHOJOTHUH IS
PaIrMoOHAIBFHOTO MPUPOIOTIOIH30BAHUS.

I1P6 10. ChopMUpOBaHHOCTH YMEHUN CO3/1aBaTh
COOCTBEHHBIE MMCHMEHHBIE U YCTHBIE COOOIICHUS
Ha OCHOBE OWOJOTHYECKOW WHPOpMAUU U3
HECKOJIbKUX HMCTOYHUKOB, IrPaMOTHO
WCITOJIh30BaTh MOHATUHHBIN anmapat OHOJIOTHI




Koa u HauMeHoOBaHue () OpMHUPYEMBIX
KOMIIeTeHI M

ILianupyemble pe3yJibTaThI

Oo0mue

I[ncunmmnapnble

U HMHTEpPHpETalnnio WHPOPMAIUU  Pa3ITUIHBIX
BUJIOB ¥ (DOPM IIpEICTABIICHHS;

— CO3/JaBaTh TEKCTHI B Pa3MYHBIX (hopMarax c
YUETOM Ha3HAYCHHUS WHQPOPMAIUH W IEJIeBO
ayIUTOPUH, BBIOHMpass ONTHUMAIBbHYIO (opmy
MIPEJICTABJICHNS ¥ BU3yaIH3aIiy;

— OIICHMBATh JIOCTOBEPHOCTH, JICTUTHMHOCTH
nH(OpMaIK, €€ COOTBETCTBUE IIPABOBHIM U
MOPAITEHO-3THYECKHM HOPMaM;

— WCIOJIb30BaTh CPEJICTBA WH(DOPMAIIMOHHBIX U
KOMMYHHKAITMOHHBIX TEXHOJIOTHA B PEIICHUN
KOTHUTHBHBIX, KOMMYHHUKATHBHBIX u
OpraHM3al[MOHHBIX 3aJjad C  COOJIOJCHHEM
TpeOoBaHuU SPrOHOMUKH, TEXHUKH
0€30MacHOCTH, TUTHUEHBI, PEeCcypcocOepeKeHHUs,
MpaBOBBIX W 3TUYECKUX  HOPM,  HOPM
nH(pOpMaIMOHHOM 0€301MacCHOCTH;

— BJAJIeTh HaBbIKAMU PACIO3HABAHUS U 3AIIUTHI
uHpopmaruy, HHPOPMAIMOHHON O0E30MaCHOCTH
JUYHOCTH

OK 04
IPpdekmusno  e3aumooeiicmeosamov  u
padomams 6 KoJl/1eKmuee u Komanoe

Tomosnocmo K Camopazeumuro,
CAMOCMOAMENbHOCIU U CAMOONPEOeIeHUIO,
Ognaoenue Hasvikamu yuebHo-
uUccned08amenbCkoll, NPOEeKMHOU U COYUAIbHOU
oessmenbHoCcmu

OBiagenue YHHUBepPCAJbHBIMU
KOMMYHUKATHUBHBIMU JeficCTBUSIMU:

0) cosmecmuas 0esimenbHOCb.

— TMOHUMAaTh M UCHOJb30BaTh MPEUMYIIECTBA
KOMaHHOW ¥ WHIUBUIyaTbHOU pabOTHI;

— TMPUHUMATH LETH COBMECTHOU JEATEIHHOCTH,
OpPraHW30BBIBATh M KOOPAHMHHUPOBATH IEHCTBUS
10 €€ JOCTIDKEHMIO: COCTABIIATh IJIaH ASHCTBUH,

IIP6 5. IlpuoOpereHue ombITA TPUMEHEHUS
OCHOBHBIX  METOJIOB ~ HAay4yHOTO  [IO3HAHUA,
UCIIOJIb3YeMbIX B OHOJIOTUH: HaONIIOIEHUs U
OTIMCAHUS )KUBBIX CUCTEM, IIPOIIECCOB U SBIICHUM;
OpraHu3alMil M TMPOBEACHUS OHOJIOTHYECKOTO
HKCIIEPUMEHTA, BBIJIBUKEHHUS TUNIOTE3, BBISBICHUS
3aBUCHMOCTHU MEXIY UCCIIeayeMbIMU
BEJIMYMHAMU, 00BsICHEHUS MOJTY4EHHBIX
pe3ynpTaToB W (HOpMyIUpOBaHHUS BBIBOJIOB C
UCIOJIb30BAHUEM HAYUHBIX MOHITHH, TEOPUH U
3aKOHOB




Koa u HauMeHoOBaHue () OpMHUPYEMBIX
KOMIIeTeHI M

ILianupyemble pe3yJibTaThI

Oo0mue

I[ncunmmnapnble

pacmpenenite  poid
YYaCTHHUKOB 00CyX1aTh
COBMECTHOH pabOTHI;

— KOOpDAMHUPOBAaTh MW BBHINOJHATH paboTy B
YCIOBHSAX  PEAITbHOTO,  BHUPTYaIBHOTO U
KOMOMHHPOBAaHHOTO B3aMMOJICHCTBUS;

— OCYIIECTBIIATh TO3UTHUBHOE CTPATETUYECKOE
MOBEJICHUE B PA3JIMYHBIX CUTYAIHSIX, IPOSBISTH
TBOPYECTBO u BOOOpakeHue, OBbITh
WHUIIMATHUBHBIM

Osaanenue YHHMBEPCAJIbHBIMH
PeryJIiTUBHBIMH AeiiCTBUSIMH:

2) npunamue cebs u Opyaux nrooell.

— IpPUHHUMAThb MOTHBBI M apryMEHTBhI JAPYTHUX
JrOZIeH P aHaJIU3€ pe3yIbTaTOB IEATENbHOCTH;
— IpU3HABAaTh CBOE MpPaBO M IpPaBO JAPYTUX
JIFOJEeH Ha OIINOKY;

— pa3BUBaTh CIOCOOHOCTh IOHUMAaThb MHUDP C
HO3MIIMHU IPYTOTO YeI0BeKa

Y4ETOM  MHEHHI
pe3yJIbTaThl

OK 07
Cooeiicmeosamp
OKpyJcarowei

COXPaHeHUo
cpeowt,

pecypcocoepesricenuro, NPUMEHANb 3HAHUA

00 u3MeHeHUU KAuUMamda, HNPUHUUNDL
oepercnueoco npouszeoocmaea,
Ihpekmueno deiicmeosams 6

upe33bmaﬁnblx cumyauuix

ILlenenanpasnennoe  pazeumue  6HympeHHel
nosuyuu  IUYHOCMU HA  OCHO8e  OYXOBHO-
HpascmeeHHvIX yeHHocmell Hapooos Poccuitickoti
Dedepayuu, UCMOPUYECKUX U HAYUOHATLHO-
KYIbIMYPHBIX mpaouyuil, dopmuposarue
cucmembl  3HAYUMBIX — YEHHOCHHO-CMbLCIOBLIX
YCMAHOBOK, AHMUKOPPYNYUOHHO2O
MUPOBO33PeHUsl, NPABOCO3HAHUS, IKOJIO2UYEeCKOU

KVIbMypbl, CROCOOHOCMU CMABUMb  UYeau U
CMPOUMb HCUZHEHHbIE NIAHDL.
Osnaoenue HABbIKAMU yueoHo-

uccne008amenbCKoll, NPOeKmHoU U COYUANTbHOU
oesmenvpHoCmu.
B 4acTH 3K0JI0rM4ecKoro BOCHMTAHUA:

IIP6 5. IlpuoOpereHne oOmbBITA TMPUMEHEHUS
OCHOBHBIX  METOJOB  HAy4yHOrO  IIO3HAHMA,
UCNOJb3YyeMbIX B OWOJIOTUM: HAONIOJNEHUA U
ONMCAHMs )KUBBIX CHCTEM, IPOLIECCOB U SBJICHUM;
OpraHu3alu W THpOBeIeHUs OHOJIOIMYECKOIro
9KCIIEPUMEHTA, BBIIB)KEHUS TUIIOTE3, BBISBICHUS
3aBHCHMOCTHU MEXITY UCCIIETyeMbIMU
BEJIMYMHAMH, 00OBsICHEHUS MOJIy4EeHHBIX
pe3ynbTaToB U (OPMYIUPOBAHUS BBIBOJOB C
UCIOJIb30BAHUEM HAYYHBIX TMOHSATUH, TEOpUH U
3aKOHOB.

P66 6.ChopMHUPOBAaHHOCTH YMEHHS BBIJIENSATH
CYIIECTBEHHBbIE MPHU3HAKM BHPYCOB, KJIETOK
OPOKAPUOTH  DYKApPHUOT, OJHOKJIETOYHBIX U




Ko u HanmenoBanue ¢popmupyeMbix

ILianupyemble pe3yJibTaThI

KOMIETECHIUU Oo0mue JucuunJinHapHble
— chOPMHUPOBAHHOCTH 3KOJIOTUYECKOW | MHOTOKJIETOYHBIX OpraHU3MoB, BHUJIOB,
KYJILTYPbl, IOHMMAHUE BJMSHHSA COIMAILHO- | OMOT€OLEHO030B UM  DKOCHCTEM; OCOOEHHOCTH
OSKOHOMHUYECKHX IIPOIIECCOB HAa COCTOSHHE | IPOLECCOB OOMEHa BEHIECTB W IPEBPALICHUS
NPUPOTHOM M COLMAILHON CpEIbl, OCO3HaHME | PHEPTUM B KJIETKe, (OTOCHUHTE3A, IIACTUYECKOTO
r7100aIbHOTO Xapakrepa DKOJIOTMUECKHX | U DHEPreTHYeckoro OOMEHa, XEeMOCHHTE3a,
npo0em; MHUTO3a, MeH03a, OIUIOAOTBOPEHHS, PA3BUTHS H
— IUIAHUPOBAHUE U OCYIIECTBJIEHUE NEHCTBUM B | PA3MHOXKCHUA, WHIWBUYAJIbBHOTO  PA3BUTHA
OKpYKalolllel cpejle Ha OCHOBE 3HAHHs Ieneif | OpraHu3ma (oHTOrEHE3A), 00pBOBI 3a
YCTOﬁqHBOFO pa3BUTHUA YEJIOBEYECTBA, CYIICCTBOBAaHUEC, €CTECCTBECHHOI'O 0T60pa,
— AKTHUBHOE HEMPUATHE ACHUCTBUH, MPUHOCIIIUX BHII000pa30oBaHmus, TIPHCIIOCOOICHHOCTH
BPE OKPYXKAIOIIEH cpeje; OpraHW3MOB K Cpele OOWTaHUWs, BIMSHUS
— YMEHHE IIPOrHO3MpOBaTh HeOnaronpusATHple | KOMIOHCHTOB  SKOCHCTEM,  aHTPOTIOTCHHBIX
KOIOTHYECKHE nocnencTeus | ASMCHCHHH B OKOCHCTEMax CBOCH MECTHOCTH,
OpeINpPUHAMAEMBIX JEHCTBUI, MpemoTBpaiaTs | KPYI'OBOPOTA BEHICCTB M IPCBPAIICHAE SHEPTUH B
HX; ouochepe.
— pacumpenue OTIBITA eSTEIbHOCTH IIP6 7. ChopMupOBaHHOCTh YMEHHUSI TPUMEHSTH
KOITOTHHYECKOi! HANIPABIEHHOCTI, MOJIy4YeHHbIE 3HAHUSA Ui 00BsICHEHUS
OMOJIOTUYECKUX TMPOIECCOB M  SBIECHUM, s
NPUHSTUS MPAKTHYECKUX pelieHuit B
MOBCEIHEBHON JKM3HH C IeNbl0 oOecredeHus
0€30MacHOCTH CBOETO 370pPOBbSI U  3JI0POBBSA
OKpY)KAIOIIUX JIoJeH, COOIIOAEHUS 3J0pPOBOTO
obOpa3a KH3HU, HOPM T'PaMOTHOTO TOBEIEHUS B
OKpYXXarlIlled MpUPOAHON cpeae; MOHUMAaHUE
HEOOXOUMOCTH  HCIIOJB30BaHUS  JAOCTHXKEHUN
COBPEMEHHOUN OHMONOTHUM M OMOTEXHOJOTHHA s
paIroHaIbHOTO MPUPOAOTIONB30BAHUS
IIK 5.4* 3Hanus:
Peanu3zosvieamep mexHon0zu4ecKue — TMpaBujia U HOPMBI, 00ECIIEUHBAIOIINE 3ALTUTY
npoueccel 6  MAUWUHOCHIPOUMETbHOM JKU3HM W COXPAaHEHHE 3JI0POBbSI  UEJIOBEKa,
npouszeoocmee c coonwoenuem ylpaBiieHHue 0€30MaCHOCTBIO KU3HEAESITEIbHOCTH
mpeboganuil oxpamnwl mpyoa, Ha OpeAnpusaTHH, 3PPEKTUBHBIE MEPOTIPUATHS IO
Oezonacnocmu  JcusneOdesmenbHOCmu U OXpaHe OKpYKaIoIeH cpenbl, MPUMEHSEMbBIE B
3auqumol OKpycarouiet cpeow, MalIMHOCTPOCHUH;




Koa u HauMeHoOBaHue () OpMHUPYEMBIX Ilinanupyemblie pe3yabTaThbl
KOMIIeTeHI M

Oo0mmue JucuMInHApHbIE

NPUHUUNOE U MEmO0008 0epexciueo2o
npouszeoocmea

*MuTencuBHasi 00meo0pa3oBaTeibHas MOJATOTOBKA O0YYAIOIIUXCSA C BKIFOUCHHEM KOMITOHEHTA MUCHIUIUIMHAPHOW YacTH MPO(ECCHOHANBHOW KOMIICTCHIIUH, COOTBETCTBYIOIICH
PO eCCUOHATHHON HAMTPABICHHOCTH.



3 CTPYKTYPA U COAEP)KAHUE YYEBHOI'O ITPEJIMETA
«BHOJIOT' US»

3.1 O0bém yueOHOrO npeaMeTa U BUAbI Y4eOHOI padoThl

Buowt yueonoii pabomot Oovem

uacoe
O0beM 00pa3oBaTe/IbHON MPOrpaMMbl Y4eOHOT 0 MpeaMeTa 72
B T.4. B (popMe NPAKTHYECKOH MOATOTOBKHU 38

8 moMm uucine:

meopemuyeckoe ooyuenue (ypoKH, JEKIIUH) 34
J1abopamopHvle 3aHAMUsL 10
npakmuyecKue 3aHsamusl 28
IpodeccuonaTbHO-OPHEHTHPOBAHHOE COePKaAHME 12

68 mom qucne.

meopemuyeckoe ooyuenue (YpOKH, JICKITUHN)

4
npakmuieckKkue 3aHamust 2
6

JnabopamopHbvie 3aHAmusl

KoncyabTanuu -

CamocrosiTesibHast padoTa -

I[IpomexxyTouHasi arTectanusi B gopme nuppepeHuMPOBAHHOIO 3a4eTa B 2 -
cemecTpe




3.2 TemaTn4yeckuii IVIaH U cofepkaHue y4deOHOro npeamera «buonorus»

HaunmenoBanme Conepxanue y4eOHOro Marepuaja v (popMbl OPraHU3aNMHU AeITeIbHOCTH Yposenn O0bém B dopmupyembie
pa3esioB U TeM 00y4yarImuxcsi 0CBOEHUS yacax KOMIIeTEeHI[UH
1 2 3 4 3)
PA3JIEJI 1 BUOJIOI'USI KAK HAYKA. )KUBBIE CUCTEMbI U UX OPTAHU3ALIUSA 1
Tema 1.1 Conepxxanue yueOHOro Marepuaja 1
buoJjiorus B ToM unciie TeopeTHUeCKOro 00yueHust (ypoxu, 1eKuuu) 1
?);PICTeMe HayK. buonorus — Hayka o xuBoil mpupojie. CBsizu OnoJIoruu ¢ OOIIECTBEHHBIMH, OK 02
Inast TEXHUYECKUMU U JPYTMMH €CTECTBEHHBIMH HaykamH, Quiocoduei,
XapaKTepucTHKa penuruen, 3TUKOM, 3CTeTUKOW M mpaBoM. Ponb Ouosoruu B GopmupoBaHUN
KU3HH COBpPEMEHHOU HaydHOU KapTHUHBI Mupa. CrucTeMa OMOJIOTHYECKUX HaYK.
MeTopl MO3HAHUS XKUBOW TpHUPOABI (HAOMI0IeHNE, SKCIIEPUMEHT, OMMCAaHUe,
M3MEpeHue, Kiaccu(ukaius, MOISIMPOBAHMUE, CTATUCTHYECKas oOpaboTKa 1 1
naHHbIX). JKuBble cuctembl (OMOCHCTEMBI) KaK MpeIMET U3ydyeHus:i OMOJIOTHH.
OTnu4re >KMBBIX CUCTEM OT HEOpraHudeckou mpupoapl. CBoMCTBA OHOCHCTEM
U HWX pa3HooOpa3ue. YPOBHH OpraHu3alud OWOCHUCTEM: MOJICKYIISPHO-
FEHETUYECKUM, KJIETOYHBI, OPraHU3MEHHBIN, MOMYISIUOHHO-BUIOBOM,
AKOCHUCTEMHBIN (OO - TEOIEHOTHYECKUI), OrochepHbIit
PA3JIEJI 2 XUMHUYECKUU COCTAB U CTPOEHUME KJIETKH 7
Tema 2.1 Conep:xanue y4yeOHOro MmaTepuasa
XHUMHYECKHH COCTAB | B 1op qpcIe TEOPETHIECKOro 00y eHus (JPOKU, 1eKIUL) 1
KJIeTKH. Boxa v
XHUMHYECKUH COCTAB KIETKH. XUMHUYECKHUE HIIEMEHTBI: MAaKpO3JIEMEHTHI, OK-01
U MHUHepaJIbHbIe
BemecTBa MHKpO3JeMeHThl. Bona u MuHepanbHbie BemiectBa. DyHkuuu BOABl U 1 1 OK-02
MUHEpaJIbHBIX BemiecTB B kieTke. [lonnepxanue ocmoTuyeckoro Oananca
Tema 2.2 Conepxanue yueOHOro Marepuasia 3
buonornyecku B TOM 4mcJ/Ie TeopeTHuecKoro o0y4eHus (ypoKu, 1eKuuu) 1
BaKHbIE
benku. CocraB u ctpoeHue 0eaKoB. AMHHOKHCIOTBI — MOHOMEpHI OENKOB. OK-01
XHMHUYeCKHe .
He3ameHnumMble ¥ 3aMeHHMMblEe aMUHOKHUCIOTHI. AMHHOKHUCIOTHBIA COCTAaB. OK-02
CcOoeIMHEeHUS .
YPOBHU CTPYKTYpHI OCITKOBOM MOJIEKYIBI (TIEpBUYHAS, BTOPUYHAS, TPETUYHAS OK-04

U YeTBEpTUYHAs CTPYKTypa). XUMHUYecKHe cBOMCTBa OenkoB. buonornyeckue
¢ynkuuu OenxoB. depmeHTh — OuosorMueckue KaTtanuzaTopbl. CTpoeHue
(depMeHTa: aKTUBHBIM LIEHTp, cyOcTpatHas crneuupuyHocTb. KodepMmeHThI.
Burtamunsl. Otinnunst pepMEeHTOB OT HEOPraHUYECKUX KaTaIn3aTOPOB.

YraeBoJibl: MOHOCAaXapuabl (TJII0K03a, pub03a U Ae30KCUpr003a), TucaxapHbl




(caxapo3a, JlakTO3a) W MoOJHcaxapuabl (Kpaxmaj, TJIMKOTEH, LEJUII0JI03a).
buonornyeckue  QyHKOMM ~ yrieBoAoB.  JIMmuABl:  TPUIIIMIEPUIBI,
bochomunuabl,  crepounsl.  ['mapodunbHO-TUAPOPOOHBIE  CBOMCTBA.
buonornyeckue ¢ynkuun nunuaoB. CpaBHEHHE YIJIEBOJOB, OCIKOB U
JUIUJO0B KaK MCTOYHHMKOB »Heprud. Hyknenmnosslie kucnotel: JIHK u PHK.
Hykneotuasl — MOHOMEpHI HYKJIEMHOBBIX KHCIOT. CTpoeHne u (GyHKIUHU
JHK. Crpoenne u ¢pynkuuu PHK. AT®: ctpoenne u GyHKINH

B Tom uncie NPAKTUIECCKUX H ﬂaﬁopaTopnblx 3aHATHH

JladopaTopHoe 3ansitue Ne 1
«Onpenesnienne ButaMmuHa C B IPOAYKTAX MUTAHUS»

Tema 2.3
CTpykKTypHO-
(pyHkumnonanbHas
OpraHu3anus
KJIETOK

Conepxxanue yueOHOro Marepuaja

B ToM unciie TeopeTHYECKOro 00yueHust (ypoxu, 1eKuuu)

RlW NN

[uronorusa — Hayka o kieTke. Knetounas teopus — npuMep B3auMOJCHCTBUSA
uje u (akToB B HAYYHOM TIO3HAHUU. METOIbI M3yUeHUSI KICTKH.

Krnerka kak nenmoctHas xuBasi cucrema. OOIye mpu3HaKy KIETOK: 3aMKHYTast
HapykHass MemOpaHna, Mmosekynasl JJHK kak renernueckuii anmapar, cucteMa
cuHTe3a Oenka. Tumbl KIETOK: SyKapUOTHYECKas M IPOKAPUOTHYECKas.
OCOOCHHOCTH CTPOCHHSI TMPOKAPUOTHYECKOW KiIeTKH. KrerouHas crTeHka
Oaktepuii. CTpoeHHE OSYKapUOTHYECKOW KJICTKH. (OCHOBHBIE OTIMYHS
pacTUTEIbHOM, KUBOTHOM M TpuOHOW KieTKH. [IOBEpXHOCTHBIC CTPYKTYpPHI
KJIETOK— KJIETOYHasl CTEHKa, TJIMKOKaNuKC, ux ¢yHkuuu. [lnazmaruueckas
MeMOpaHa, ee cBoiictBa W (yHkiuu. Luromnmazma u ee OpraHoujbl.
OnnomeMmOpannbie opranousl kietku: JIIC, ammapat ['oabmku, JTH30COMBI.
[lonyaBTOHOMHBIE = OpPraHoWJbl  KIETKH:  MUTOXOHJPHUH,  ILJIACTUIBL
[IpoucxoxxaeHrne MUTOXOHIpUN U miacTua. Buasl mnactun. HemeMOpanHbie
OpraHoubl KJIETKH: PUOOCOMBI, KJIETOYHBIM LEHTP, IEHTPUOIU, PECHUUKH,
KIyTUKH. OYHKIIUU OPraHOUJIOB KJIETKU. BritoueHus. Sapo — peryasTopHbii
ueHTp kinetku. CTpoeHue aapa: saepHas o00J0uKa, KapuoIia3Ma, XpoMaTHH,
SIIPBIIIKO. XPOMOCOMBI. TpaHCIOPT BEIIECTB B KIETKE

B ToM yKciIe NPAKTHYECKHUX U JIA00PATOPHBIX 3aHATHI

JlabopaTopHoe 3ansitue Ne 2

«CTpoeHue KJIeTKN»

CrpoeHne 3yKapHOTHYECKOW M NMPOKApUOTHUECKON KiIeTKH. CpaBHUTEIbHBIN
aHamu3. CrTpoeHHe KIEeTKH (pacTeHHs], >XUBOTHBbIE, T'pPUObI) M KJIETOYHBIE
BKJIFOYEHHUS (KpaxMas, KAPOTUHOUIBI, XJIOPOIIACThI, XPOMOTLIIACTHI)

OK 01
OK 02
OK 04




PA3AEJ 3 )KUSBHEAEATEJBHOCTDb KIIETKHA

Tema 3.1

OO0OMeH BelecTB "
npeBpaleHue
JHEPIruHU B KJIETKe

Conepxxanue yueOHOro Marepuaja

B Tom unciie TeopeTH4ecKoro ooyueHus (ypoxu, 1eKuuu)

OOmeH BewlecTB, WM METa00IU3M. AcCUMUWIALMS (TUIaCTUYECKUT 0OMEH) U
JTUCCUMUIISALIUS (PHEPreTUYECKUd 0OMEH) — JB€ CTOPOHBI €IMHOTO Mpoliecca
MeTraboau3Ma. Posib 3aKOHOB COXpaHEHUs BEIIECTBA M SHEPrUU B MOHUMAHUU
Merabonu3zMma. Tumbl oOMeHa BellecTB: aBTOTPOQHBIH U TeTepOTpOHBII.
Pons ¢gepMeHTOB B OOMEHE BEIIECTB M MPEBPALEHUU DHEPIHMH B KIIETKE.
®ortocunre3. CperoBas U TeMHOBass (a3pl ¢orocuHTe3a. Peakuun
dbotocunTe3za. DPdekTuBHOCTh (oTOCHHTE3a. 3HaueHue (PoTocuHTE3a IS
KU3HU Ha 3emiie. BnusHue ycnmoBuii cpensl Ha (DOTOCHHTE3 U CIIOCOOBI
MOBBIIICHUST €r0 MPOJYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUH. XEMOCHHTE3.
XeMocHuHTe3Upyomye OakTepuu. 3Hau€HHWE XEMOCHHTEe3a JJIs JKU3HHM Ha
3emute.

DHepreTHYeckuii OoOMEH B KJIeTKe. PacimierieHue BeIIecTB, BBIICICHUE U
aKKyMyJUPOBaHHE HHEPrUM B KIETKE. OTamlbl 3HEPreTUYECKOro oOMeHa.
I'mukxonus. bpoxenue u ero Buasl. KucnopoaHoe okucieHne, WA KIETOYHOE
JIBIXaHUE. OxkucnutensHoe dbochopunupoBaHue. D¢ heKTUBHOCTD
SHEPreTUYECKOro oOMeHa

B TOM 4mciie IPAKTHYECKHUX U JIA00PATOPHBIX 3aHATHI

IIpakTuyeckoe 3ansaTue Ne 1
«O0MeH BelecTB M NMPeBPallleHUH YHEPTHID)

OK 01
OK 02
OK 04

Tema 3.2
Buocunres 0eka

Conep:xanue y4yeOHOro MmaTepuasa

B ToM unciie TeOpeTHYECKOro 00yueHus (Ypoxu, ieKuuu)

RlW| NN

Peaknun Marpuunoro cuHre3a. [enermdeckas wuHpopmanus u JIHK.
Peanuzanus renernyeckoit unpopmanuu B Kietke. [ eHeTUUECKUit KOJ U ero
cBoiictBa. Tpanckpumnius — wMarpuunblii cuHTe3 PHK. Tpancasuus -—
OouocuHTe3 Oenka. JTambl TpaHchsuuu. KoawpoBaHue aMUHOKHUCIOT. Poib
pubocom B OMocHHTEe3€e Oenka

B ToM yKciIe NPAKTHYECKHUX U JIA00PATOPHBIX 3aHATHI

IIpakTnyeckoe 3ansaTHe Ne 2

«Pemenne 3a1ay Ha omnpeaeseHHe MOCIEA0BATEIbHOCTH HYKJIEOTH/IOB,
AMMHOKHCJIOT B HOPMe M B CJy4yae H3MEHEHHMS IO0CJeI0BATEJbHOCTH
HykjaeoTuaoB JTHK»

OK 01
OK 02
OK 04




Tema 3.3
Bupycsi

Conepxxanue yueOHOro Marepuaja

B ToM unciie TeopeTHYEeCKOro 00yueHust (ypoKu, 1eKuuu)

Hexnerounsie (opmbl xu3Hu — BUpYCHl. VicTopust oTkpeiTust Bupycos (/1. U.
WBanoBckuil). OCOOEHHOCTH CTPOEHUS M JKU3HEHHOIO LHMKJIA BHUPYCOB.
bakrepuodaru. boyiesHn pacTeHUl, >KUBOTHBIX W YEJIOBCKA, BBI3HIBAEMBIC
Bupycamu. Bupyc wummyHoxepuuura uenoseka (BHUY) — Bo3Oymurens
CIT1[a. [TpodunakTruka pacnpoCTpaHEHHs] BUPYCHBIX 3a00JI€BaHMIA

OK 01
OK 02

PA3JIEJ 4 PASMHOXEHUE U UTHIUBUAYAJIBHOE PAZBUTUE OPI'"AHU3MOB

Tema 4.1
Ku3HeHHBIA UK
KJIETKH

Conep:xxanue yueOHOro Marepuaja

B ToM unciie TeopeTHUeCKOro 00yueHust (ypoxu, 1eKuuu)

Krerounsrii 1wk, Wik SKW3HEHHBIM WK KieTku. WHTepdaza m MuTo3.
[Ipoueccel, mpoTekatoue B nHTepdasze. Permkanus — peakus MaTpUIHOTO
cunte3a JIHK. Crpoenune xpomocom. XpoMOCOMHBIM HaboOp — KapHOTHIIL.
JluniouHBIH M TaIUIOUMAHBIA ~ XPOMOCOMHBIE  HAaOOpBI.  XpOMAaTHIBI.
[luronornyecknue OCHOBBI Pa3MHOXKEHUS M HWHAMBUAYAIbHOTO Pa3BUTHUSA
opranu3moB. Jlenenne kinetkn — MuTO3. Cramum wmwuto3a. Ilpouecchl,
MIPOUCXOAIINE HA Pa3HbIX CTAIUSAX MUTO3a. bronornueckuii cMbICI MUTO3a.
[Iporpammupyemasi rubesb KIETKH - allonTo3

OK 01
OK 02

Tema 4.2
Dopmbl
Pa3MHOKeHUs!
OpraHu3MoB

Conep:xanue y4yeOHOro MmaTepuaja

B ToM unciie TeopeTHYECKOro 00yueHust (ypoxu, 1eKuuu)

®opMbl pa3sMHOXKEHUSI OpPraHU3MOB: Oecronoe U nosioBoe. Buasl Gecrnonoro
Pa3sMHOXEHMS: [IeJIEHUE HAJBOE U IOYKOBAaHME OJHO M MHOTOKJIETOUYHBIX,
criopooOpa3oBaHue, BEreTaTUBHOE pPa3sMHOKEHHE. HckyccTBeHHOE
KJIOHHUPOBAHUE OPraHU3MOB, €I0 3HAUEHUE JUIs CEJICKIUH.

ITonoBoe pasmMHOXkeHHUE, ero omMyus ot Oecrnonoro. Meio3. Craauu meiiosa.
[Ipoueccnl, mpoucxosmue Ha craausx Meioza. IloBenenue xpomocom B
Mmeiioze. Kpoccunrosep. buonornueckuii cmpicn M 3HadeHHE Meiosa.
I'ameTorenes — mpouecc 0Opa30BaHUS TMOJIOBBIX KIETOK Yy >KMBOTHBIX.
[TonoBble >kene3bl: CeMEHHUKHM M AWYHUKH. OOpa3oBaHue M pa3BUTHE
MIOJIOBBIX KJIETOK — raMeT (CIepMaTo30uj, sIeKIeTka) — cliepMaToreHes u
ooreHe3. OcCOOCHHOCTH  CTpOEHMs  SIMLEKIETOK M CIIEPMaTO30M[0B.
Onnonoreopenue. Ilaprenorenes

OK 01
OK 02

Tema 4.3
NuauBuayanbHoe

Conepxanue y4eOHOro Marepuasa

B ToM unciie TeopeTHUeCKOT0 00yueHust (ypoxu, 1eKuuu)




pa3dBuTuc
OpraHusmMoB

WnpuBuayaneHoe  pa3BuTHe  (OHTOreHe3). OMOpHOHAIbHOE  pa3BUTHE
(aMOpuorene3). Ortambl ASMOPUOHAIILHOTO  Pa3BUTHS Y  MMO3BOHOYHBIX
KUBOTHBIX: JpOOJICHHME, racTpyisauus, opraHorenes. I[locTamOproHaibHOE
pazButrue. TuUIbl MOCTAIMOPUOHAIBHOTO PAa3BUTHS: NPSAMOE, HENpsMOe
(mmunHOuYHOE). BimsiHme cpempl Ha pa3BUTHE OPraHU3MOB; (AKTOPHI,
criocoOHBIE BBI3BIBATH BPOXKIEHHBIE ypoAcTBAa. POCT M pa3BuTHE pacTCHUH.
OHTOreHe3 IBETKOBOIO pAacTEHUA: [BOMHOE OIUIOJIOTBOPEHHUE, CTPOEHHE
CEMEHHM, CTaJIMH Pa3BUTUSA

B Tom uncie NPAKTHYIECCKUX H ﬂaﬁopaTopnblx 3aHATHH

IIpakTnueckoe 3ansTHe Ne 3
«Andexuuonnbie 3200/1eBaHUA M JIIUAEMHHU B HCTOPHH Ye10BeYeCcTBAa.
BakunHanus Kak npoguiaakruka HH(GeKIHOHHBIX 3a00/1eBaHUI»

IIpakTuyeckoe 3ansaTne Ne 4
Konrpoabnasa paGora Ne 1 «MonekylsspHblli ypOBEHb OpraHW3alun
KUBOTOY

OK 01
OK 02
OK 04

PA3JIEJ S HACJIEACTBEHHOCTDb U UBMEHYUBOCTDb OPI'TAHU3MOB

12

Tema 5.1
3aKoHOMepHOCTH
HacJ1eI0BaHUs

Conep:xaHnue y4yeOHOro MmaTtepuasa

B ToM unciie TeopeTHUECKOro 00yueHust (ypoxu, 1eKuuu)

[Ipenmer u 3agaum reHeTwkd. Ponp nuronoruu #u 3MOPHOJIOTHU B
CTAaHOBJIGHUM TE€HETUKH. BKiaag poccHUiCKHX U 3apyOeKHBIX YYEHBIX B
pasBuTHE TeHETHUKH. MeTo1b1 TeHETUKH (rubpua0IOTHYECKHi,
LUTOT€HETUYECKUM, MOJEKYISIpHO-TeHeTUuYeCcKuii). OCHOBHbIE T'€HETUYECKHE
noHATHs. ['eHeTHueckas CMMBOJIMKA, UCTIOJIb3yeMasl B CXeMaX CKPEIIUBAHUM.
3aKOHOMEPHOCTH HAcleOBaHUS MPU3HAKOB, YCTaHOBJIEHHbIE . MeHnuenem.
MonorubpuaHoe CKpelmuBaHue. 3aKOH eIWHOO00paszusi THMOPHUIIOB MEPBOTO
nokosieHus. I[IpaBuno nomuHHMpoBaHMs. 3aKOH paCIICIJICHUS MPU3HAKOB.
['umoteza uymcroTel ramer. [lonmHoe u  HEMmoJIHOE JIOMHUHHPOBAHHE.
JluruOpuHoe ckperBaHue. 3aKkoOH HE3aBUCUMOTO HACJIeI0BAHUS MTPHU3HAKOB.
[{uToreHeTnvyeckre OCHOBBI AUTHOPUIAHOTO CKPEIIMBAHMS. AHAIU3UPYOIIEe
ckpeniuBaHue. Vcnonp30BaHME — AHAIM3UPYIOLIETO  CKpEIIMBAHUS  JUIsS
OTIpeJIeNIeHNUs] TeHOTHUIA 0COOU

B ToM yHciIe NPpaKTHYECKHUX U JIA00PATOPHBIX 3aHATHIA

IIpakTnueckoe 3ansirue Ne 5
«PemeHne 3agay  Ha omnpeJeleHHe BepPOSTHOCTHM BO3HMKHOBEHUS
HACJIEACTBEHHBIX MPHU3HAKOB NPH MOHO-, JU-, MNOJUTHOPUIAHOM W

OK 01
OK 02
OK 04




AHAIMBUPYIOIIEM CKPCUHIMBAHUH, COCTABJCHUE TIC€CHOTUIIMYECKHUX CXEM
CKpeIMBaHU)

Tema 5.2 Coaepikanue yueOHOro MaTepuajia

Cuensennoe B TOM 4HCIe TEOPETHYECKOro 00yYeHust (YpoKu, 1eKuuu)

z:ﬁ;:g(;;l“m CuermienHoe HacneAoBaHue mpu3HakoB. Pabora T. Moprana no cuersieHHOMY OK 01
HaciueAoBaHUIO TeHOB. HapymeHne cueneHus TIeHOB B pe3yibTaTe OK 02
KPOCCUHIOBEpa. XPOMOCOMHAsi TEOPHUS HACIEACTBEHHOCTU. ['eHeTnueckue OK 04
KapThI.
I'enetnka nona. XpoMoCOMHOE OIpeiesIeHNE TI0J1a. AYTOCOMBI U IIOJIOBBIE
XpoMocoMbl. ['oMorameTHsie U reTeporaMmeTHbie opranu3Mel. HacnenoBanue
MIPU3HAKOB, CIIETUICHHBIX C TIOJIOM
B ToM 4ncsIe NPAKTHYECKHUX M JIA00PATOPHBIX 3aHATHI
IIpakTHyeckoe 3ansaTHE N2 6
«Pemienne 3amay  Ha omnpejaeleHHe BePOSITHOCTH BO3HHKHOBEHMS
HACJEJICTBEHHbIX TMPU3HAKOB TP  CHEIUVIEHHOM  HAcJeJ0BaHUM,
COCTaBJIeHHE TeHOTHNMYECKHX CXeM CKpelHBAHUI»

Tema 5.3 Conep:xanue y4yeOHOro MmarepuaJja

3akonomepHocTH B ToM 4HciIe TEOPETHYECKOro 00y4YeHus (ypoKu, 1eKuuu)

U3MEHYUBOCTH
MsmenunBocTs. BUALl U3MEHUUBOCTH: HEHACIEACTBEHHAA U HACIEACTBEHHAS. OK 01
Posib cpeapl B HEHACHEACTBEHHOW HW3MEHUYMBOCTH. XapaKTEPUCTHKA OK 02
MOJIM(DUKAITMOHHOW HM3MEHYMBOCTH. BapualmoHHBIA psAl W BapUallMOHHAS OK 04

kpuBas. Hopma peaknum npusHaka. KoJaM4ecTBEHHbIE M KauyeCTBEHHBIE
NMpU3HAKK W WX HopMma peaknuu. CBoiicTBa  MOJAM(PUKAIMOHHON
H3MEHYHUBOCTH.

HacnencrBenHas, Wid TIE€HOTHIIMYECKAasd HW3MEHYHMBOCTL. KoMOMHATHBHAs
W3MEHYUBOCTh. MeHo3 MW I0JOBOM ITIPOIleCC — OCHOBa KOMOWHATHBHOM
W3MEHUMBOCTH. MyTanmoHHas W3MEHYMBOCTh. Kiaccudukamus MyTanui:
TE€HHbIE, XPOMOCOMHBIE, T€HOMHBIE. YacToTa H NPUYMHBI MYTalUM.
Myrarensnbie (hakTopbl. 3aKOH TOMOJIOTHYECKHX PSAIOB B HACJIEICTBEHHOMU
n3MeHunBocTy H. M. BaBunona

B ToM 4uncsIe NpaKTHYECKHUX U JIA00PATOPHBIX 3aHATHI

IIpakTnueckoe 3ansaTue Ne 7

«PemeHne 3a1au Ha onpeaejieHMe THNA MYTauMii Npu mnepexave
HACJIEACTBEHHBIX TMPH3HAKOB, COCTABJEHHE TeHOTHNHYECKHX CXeM
CKpeLIUBAHUSA»




Tema 5.4
I'eneTnka yejioBeKa

Conepxxanue yueOHOro Marepuaja

B ToM unciie TeopeTHYEeCKOro 00yueHust (ypoKu, 1eKuuu)

I'enetnka uyenoBeka. Kapumorun uenoBexka. OCHOBHBIE METOJBI TEHETHKHU
4eJI0BEeKa: TCHCAIOTUYCCKHI, OJIN3HCIIOBBIN, IIUTOTCHETHICCKUIA,
OMOXMMHYECKUN, MOJEKYIsIpHO-TeHeThuuecKkuil. COBpEeMEHHOE OIpe/esieHne
TE€HOTHIA: MOJTHOTEHOMHOE CEKBEHHPOBaHUE, TEHOTUIIMPOBAHUE, B TOM YHCIIE
¢ nomompsio [1IIP-ananu3a. HacrmemcrBenHbie 3a001€BaHMS YeIOBEKA: TCHHBIC
00JIe3HHU, 0o0J1e3HHU c HacJIeICTBEHHON MIPEAPACIONIOKEHHOCTBIO,
XpoMOCOMHBIE  0ose3nn. CoMaruuecknue ¢ TEHEpaTHBHBIC MYTAaIlHH.
CrtBoJioBbIe KJETKU. [IpuHIMIIBI 370poBOTO OOpa3a >KWU3HH, IUATHOCTHKH,
NpOoQUIAKTUKY U JIEYEHUS TeHeTH4YecKux Oose3Heill. Menuko-reHeTuueckoe
KOHCYJIbTHPOBaHHUE. 3HAYCHUE MEIUIIMHCKON T'€HETUKH B MPEAOTBPALICHUN U
JICYCHU U TeHETHUECKHNX 3a00JI€BaHNN YEI0BEKa

B ToM 4uciIe NIpaAaKTHYECKUX U JIA00PATOPHBIX 3aHATHI

IIpakTHyeckoe 3ansaTHe Ne 8
«CocraBJieHHe 1 aHAJIU3 POAOCTOBHBIX YeJ0BEKa»

OK 01
OK 02
OK 04

PA3EJI 6 9BOJIOHUOHHASA BUOJIOT' UL

Tema 6.1
IBOJIOIMOHHAS
TEOPHUsl H ee MeCTo
B OHoJIOruM

Conep:xanue y4yeOHOro MmaTepuaja

B ToM unciie TeopeTHYECKOro 00yueHust (ypoxu, 1eKuuu)

NI N (DN

[IpennochlikKi BO3HUKHOBEHHS SBOJIIOIMOHHOM TEOpUH. DBOIIOIUOHHAS
Teopus U €€ MecTo B Ouoioruu. BrusHue 5BONIOIMOHHON TEOopuM Ha
pazButue  Ouonormun U ApyruxHayk. CBHIETEeNbCTBA  DBOJIOLUU.
[laneoHnTosiornyeckue:  MOCHEAOBATEIbHOCTh  MOSIBJICHHUS ~ BHAOB B
MaJIeOHTOJIOTUYECKOUIETONNCH, Tnepexoanbie (Gopmbl. buoreorpaduueckue:
CXOACTBO H paznuuue ¢ayH u GIOp MaTEpPUKOB UM OCTPOBOB.
DOMOpHUOJIOTHYECKHE: CXOJICTBA W pa3inuvs SMOpPUOHOB pa3HBIX BHJIOB
MMO3BOHOYHBIX. CpaBHUTENbHO-aHATOMUYECKHE: TOMOJIOTUYHBIE,
aHAJIOTMYHBIE, PYIAUMEHTApHBIE OpraHbl, aTaBU3MBL.  MOJEKyIsSIpHO-
OMOXMMHYECKHEe: CXOJCTBO MEXAaHHM3MOB HACJIEICTBEHHOCTH W OCHOBHBIX
MeTab0IMYECKUX MyTeil Yy BCEX KUBBIX OPTraHU3MOB.

OpomononHas teopust Y. lapsuna. [Ipennocsuiku BOSHUKHOBEHHS
JTapBUHMU3MA. [[BHXKYIIIHME CUIIBI SBOJIOIMH BUIOB 110 J[apBUHY (M30BITOYHOE
Pa3MHOKEHHE MPU OTPAHUYEHHOCTU PECYPCOB, HEOTIPEIEAEHHAS
W3MEHUYMBOCTh, 0OpK0a 3a CYIECTBOBAHUE, €CTECTBEHHBIN 0TOOD)

OK 01
OK 02

Tema 6.2

Conepxanue y4eOHOro Marepuasa




Mukpo3Boarouus

B ToM unciie TeopeTHUEeCKOro 00yueHust (ypoxu, 1eKuuu)

Cunrernueckass teopust 3Bomonuu (CTD) m €€ OCHOBHBIE IOJIOKEHHS.
Muxkposomtorus. [lomynsnus kak equHUIA BUAA U IBOJIIOLUN.

JBwxymue cuibl ((pakTOpbl)IBOMIONUKA BUAOB B Tpupoae. MyTallMOHHBIN
nporecc 1 KOMOWHATHBHAS H3MEHYMBOCTD. [lomynsuoHHbIe BOJTHBI U Apeiid
reHoB. M3zomsuus w wmurpanus. EcTecTBeHHBIH OTOOpP — HamNpaBIISIONIUI
¢daxTop sBomtoru. Popmbl ectecTBeHHOro otOopa. IlpucnocobneHHOCTH
OpraHM3MOB KakK pe3yapTaT »3Boitonuu. IIpumepsl npucnocoOneHuit y
opranu3smMoB. Apomopdo3sl U uauoazanTauuu. Bua u BumooOpazoBaHHeE.
Kpurepun Buga. OcHoBHbIE (OpMBI BHI000pa3oBaHMs: reorpaduueckoe,
9KOJIOTMYECKOE

OK 01
OK 02

Tema 6.3
Makpo3Bosouus

Conep:xxanue y4yeOHOro marepuaja

B ToM unciie TeopeTHUECKOro 00yueHust (ypoxu, 1eKuuu)

Makpossomtorusi.  Dopmbl  3Bomrouuu:  (uneTHyeckas, JUBEpreHTHas,
KOHBEpreHTHas, napaienbHas. HeoOpaTuMocTh 3BOIIOIMN

B TOM 4mciie IPAKTHYECKUX U JIA00PATOPHBIX 3aHATHI

N P [P W

IIpakTuyeckoe 3ansaTre Ne 9
«OnucaHue TPHUCIOCOOJEHHOCTH OPraHu3Ma U ee OTHOCUTEJIbHOIo
Xapakrepa»

OK 01
OK 02
OK 04

PA3JEJI 7 BOBHUKHOBEHMUE U PA3BBUTHUE KN3HU HA 3EMJIE

Tema 7.1
3apoxkaenue
U pa3BUTHE )KU3HU

Conep:xanue y4yeOHOro MmaTepuaJsa

B ToM unciie TeopeTHYECKOro 00yueHust (ypoxu, 1eKuuu)

JloHayuHble MIPEACTABICHUS O 3apoKAeHUM >kU3HU. HayuHble rumotess
BO3HUKHOBEHHUS JKM3HU Ha 3emiie: abMOreHe3 M HaHcrepMus. XHUMUYecKas
3BOJIFOLUS. AGMOTeHHBIM CHHTE3 OPraHUYECKUX BEIECTB U3 HEOPIaHUYECKUX.
OKCIIEpUMEHTAIBHOE TOATBEP)KIACHUE XUMUYECKOW 3Bomtonuu. HauvanbHble
aTanbl Omosiormueckoi »Bosroruu. ['unoreza PHK - mupa. ®opmupoBanue
MeMOpaHHBIX CTPYKTYpP U BOZHUKHOBEHHE MPOTOKJIETKU. [IepBble KIIETKH U MX
9BOIOLHs. POPMUPOBAHUE OCHOBHBIX I'PYIII XKUBBIX OPraHU3MOB.

Pa3sButne xu3HM Ha 3emiie mo dpaM U nepuojam. Karapxen. Apxeiickas u
npotepo3oiickas spel. [laneozoiickas spa u e€ mepuonabl: KeMOpHICKH,
OPIOBUKCKUW, CUIYPUMCKUN, IEBOHCKHUM, KAMEHHOYIOJIBHBIM, IIEPMCKHI.
Me3so30iickas spa MU €€ NEpUOJbl: TPUACOBBIM, IPCKUN, MEIOBOM.
KaitHo3o¥ickass 2pa u €€ mepuoJbl: NaJICOre€HOBBIM, HEOT€HOBBIMH,
AHTPOIIOI€HOBBIN

OK 01
OK 02




Tema 7.2
Cucrema
OPraHu4vecKoro
Mupa.
IIpoucxoxnenue
yeJIoBeKa —
aHTpPOIOreHe3

Conepxxanue yueOHOro Marepuaja

B ToM unciie TeopeTHYEeCKOro 00yueHust (ypoKu, 1eKuuu)

Cucrema OpraHMYEcKOro MuHpa Kak OTpakeHue -HBoJitouud. OCHOBHbBIE
CUCTEMAaTUYEeCKUEe TpYINIbl OpraHu3MoB. XapakTepUCTHKa KJIMMara |
reoJIorTHYecKuX mporieccoB. OCHOBHBIE 3Talbl ABOJIIOLMU PACTUTEIBHOTO U
KUBOTHOTO Mupa. Apomopdo3bl y pacTteHul U KUBOTHbIX. [losiBieHwue,
paciBeT ¥ BBIMUPAHUE TPYIII KUBBIX OPraHU3MOB.

DBOJIIOLMS YeToBeKa. AHTPOIOJIOTHS Kak Hayka. PazButue npencraBiieHUu o
MIPOUCXOXKICHUN YesloBeka. MeToasl u3ydeHusi aHtponoreHesza. Cxoacrsa u
pasnuuus yenoBeKa M JKUBOTHBIX. CHCTEMaTHUeCKOe MOJIOKEHHE 4YeTOBeKa.
JBwxymue cuibl ((pakTopsl) anTpornorenesa. HacieacrBeHHas H3MEHUYHBOCTh
U ecTecTBEHHBIH 0TOOP. OOIIecTBeHHbII 00pa3 )KU3HU, U3TOTOBIIEHUE OPYIUI
TpYAa, MBIIIIJIEHUE, PeUb

B TOM 4unciIe NIpaAaKTHYECKUX U JIA00PATOPHBIX 3aHATHI

IIpakTuueckoe 3ansitue Ne 10
«IIpucoCco0/IEHHOCTh YeJIOBeKa K Pa3HbIM YCJIOBUSIM cpeabl. Biusinue
reorpauyeckoii cpebl Ha MOP(OJIOTHIO U (PU3HOJIOTHIO YeJTIOBEKA»

OK 01
OK 02
OK 04

PA3JEJI 8 OPTAHU3MBbI U OKPYXKAIOIIAS CPEJA

Tema 8.1
IkoJ0rus

KaK

HayKa. Cpennl

JKM3HH.
IKoJ0orn4YecKue
daxTopsI

Conep:xaHnue y4yeOHOro MmaTtepuasa

B ToM unciie TeopeTHYECKOro 00yueHust (ypoxu, 1eKuuu)

DKOJIOTUs KaK HayKa. 3aJladydl U pa3felibl 9KOJOrur. MeToabl 3KOJIOTrHYeCKUX
HCCIIEeIOBAaHUN. DKOJIOTUYECKOE MHUPOBO33PEHUE COBPEMEHHOTO YeJIOBEKa.
Cpenpl oOWTaHUS OpPraHU3MOB: BOJHAs, HA3eMHO-BO3MYyIlIHAas, [OYBEHHas,
BHYTpH oOpraHu3MeHHas. Okosoruueckue akropel. Kmaccudukanms
9KOJIOTHYECKUX (DaKTOPOB: abUOTHYECKHE, OMOTUYECKUE U aHTPOIOTEHHBIE.
JleiictBue 2KoJIOTMYECKUX (PAKTOPOB HA OpPraHu3Mbl. AOHOTHYECKUE
(bakTopsI: CBET, TeMIeparypa, BIIQ)KHOCTb. DoTONEepUOaU3M.
[Ipucnocobnennss OpraHu3MoB K JAEHCTBUIO aOMOTHUYECKUX (PaKTOPOB.
buonornyeckne putmbl. buotnueckue Qakropel. Buasl O6uoTHuUecKHX
B3aUMOJICHCTBUI: KOHKYpEHLHUs, XuIIHM4YecTBO. llapasuTusm, Mmyryamuswm,
KOMMEHCAIU3M (KBapTUPAHCTBO, HaXJIEOHUYECTBO), aMEeHCaJlu3M,
HelfTpanu3M. 3HaueHne OMOTHYECKMX B3aUMOJCHCTBUM IS CYLIECTBOBAHUS
OpPraHu3MOB B IPUPOTHBIX COOOIIECTBAX

OK 01
OK 02
OK 07

Tema 8.2

Conepxxanue y4eOHOro Marepuasa




JKO0JI0rHYecKHe B Tom uncie TeopeTH4yeckoro ooyueHus (ypoxu, 1eKuyuu) 1

XapaKTEepUCTUKH DKOJIOTHYECKUE  XapaKTEepUCTUKH  momyisiiud. OCHOBHBIC —OKAa3aTesn OK 01

nomyJisinuu MOMYJISIIAU: YUCIEHHOCTh, TNIOTHOCTh, POXKIAEMOCTh, CMEPTHOCTb, MPUPOCT, 1 OK 02
murpanus. JJnHaMuka YucICHHOCTH MONYJSIUK U €€ Peryssius OK 04
B ToM 4uc/ie NpaKTHYECKUX U JIA00PATOPHBIX 3aHATHI 2 OK 07
IpakTHyeckoe 3ansaTue Ne 11 5
«IHoac4€éT MI0OTHOCTH NONYJIAUMA PAa3HbIX BUI0B PacTeHUil»

PA3JEJ 9 COOBLIECTBA U OKOJIOTUYECKHUE CUCTEMbI 14

Tema 9.1 Conepxxanue yueOHOro Marepuaja

Coobuwecrsa B TOM unciie TeopeTH4ecKoro odyueHus (ypoku, nexyuu)

OpPraHu3MoB

3IIC)OCI/[CTCMI)I, Coo0mecTBo opranu3MoB — OuorieHo3. CTpyKTypsl OHMOIIEHO3a: BUIOBAs, OK 01
MPOCTPaHCTBEHHAsA, Tpoduueckas (mumienas). Buabl-noMuHanTel. CBs3U B OK 02
OmoIeHO3€e. JKOJoTUUeCKre cUcTeMbl (3KocucTeMsl). [TonaTrue 06 skocucTeme OK 07
u 6uoreorieHo3e. OyHKIMOHAIBHBIE KOMIIOHEHTHI SKOCUCTEMBI: TIPOTYIICHTHI,
KOHCYMEHTHI, peayleHTbl. KpyroBopoT BemeCTB M TOTOK DJHEPrUU B 1
skocucteMe. Tpodudeckue (MuIeBbIe) YPOBHU IKOCUCTEMBI. [InieBbie 1ienu
u cerd. OCHOBHBIE TIOKa3aTeNd DSKOCHCTEMBL: Ouomacca, MPOAYKIHS.
DKOJIOTHYECKHE ITUPAMUIBL: IIPOAYKIINH, YUCIEHHOCTH, Onomaccel. CBoiicTBa

b 2

9KOCHCTEM: YCTOWYMBOCTb, caMoperyisnus, pazsutue. Cykieccus

Tema 9.2 Conep:xanue y4yeOHOro MmaTepuaJja 1

Mpuponnsie B TOM 4HciIe TEOPEeTHYECKOro o0y4ueHus (ypoKu, 1eKuuu)

IKOCUCTEMBI
Ilpogheccuonanvno-opuenmuposannoe cooepircanue OK 01
[IpuponHbie 3KOCHUCTEMBI. DKOCUCTEMBI PEK M 03EpP. DKOCHUCTEMA XBOWHOTO OK 02
W LIIMPOKOJMCTBEHHOTO jeca. AHTpPOINIOreHHbIE 3KOCUCTEMBI. OK 07
ArposkocHcTeMbl. YpOOIKOCUCTEMBbI. buonoruyeckoe # XO034KWCTBEHHOE 1 IIK 5.4%*
3HaUEHUE arpodKocucTeM M ypOoskocucteM. buopasHooOpaszue kak (akTop
ycToHunBOoCTH 3KocucTeM. CoxpaHeHHe OHOJIOTHYECKOTOo pa3HOoOOpa3us Ha
3emie

Tema 9.3 Coaepikanue yueOHOro MaTepuajia 1

Bnoﬁcq)epa - B TOM 4ncJIe TeopeTHUecKoro ooy4eHus (ypoKu, JeKuuu) 1

rjiodajabHas
Yuenue B. U. Bepuaackoro o Omocdepe. ['paHursl, cocraB U CTpyKTypa OK 01

JKOCHCTeMA 3eMJIH
6uocdepsl. Kupoe BemectBo U ero GpyHkiuu. OcobeHHOCTH OGHOChEphl Kak 1 OK 02
rI100aTbHOM AKOCUCTEMBI. JIMHAMHUYECKOe paBHOBecHE M O0OpaTHasl CBS3b B OK 07

ouochepe. KpyroBopoTsl BemecTB U OMOTCOXMMHYECKHUE ITUKIBI SJIEMEHTOB




(yrnepona, azora). 3oHanbHOCTH Orochepsl. OCHOBHBIE OMOMBI CYIITH

Tema 9.4 Coaepikanue yueOHOro MaTepuajia
Buusinue B TOM 4HCIe TEOPETHYECKOro 00yYeHust (YypoKu, 1eKuuu)
Z)zil;zr;z;eﬂﬂmx Ha Ilpogheccuonanvno-opuenmuposannoe cooepircanue OK 01
Suochepy UYenoseuecTBo B Onochepe 3emin. AHTPOIIOTEHHBIE U3MEHEHUs B Onocdepe. OK 02
I'moGanbHbie 3KojOTHYEecKHe TpoOieMbl. COCyIIECTBOBAHWE MPHUPOIBI U OK 04
yenoBedecTBa. CoxpaHeHHe OHOpa3HOOOpa3usi Kak OCHOBA YCTOMUYHMBOCTU OK 07
o6uocepsl. OcHOBA pallMOHAIBHOTO YIPaBJICHMSI IPUPOIHBIMHU pecypcamu U IIK 5.4%*
WX UCTOJb30BaHue. JlocTikeHs: OMOJIOTHH U OXpaHa IPUPOIBI
B ToM unciie IpaKTHYECKUX U JIa00PATOPHBIX 3aHATHH
Ilpogheccuonanvno-opuenmuposannoe cooepiicanue
JladopaTopHoe 3aHsiTue Ne 3
«OTXO0BI MPOU3BOCTBA»
Tema 9.5 Conep:xxanue y4yeOHOro marepuaja
Bansinue B TOM umciie TeOpeTHYECKOro o0yuenus (Ypoxu, 1eKuun)
COLMATbHO-
D — 310pOBbE U €ro cocTaBisronue. GakTophl, MOJOKUTEIBHO U OTpI/EuaTenuLHo OK 01
darTopos Ha BIIUSFOIIIME HAa OpraHu3M 4enoBeka. [IpoOiieMa TeXHOTEHHBIX BO3/ICHCTBHIA Ha OK 02
3I0POBBE YeNIOBEKA (DIIEKTPOMArHUTHBIC MMOJIs, OBITOBAas XUMUS, U30BITOUHBIE OK 07
310pPOBbE YeI0BeKa
UIyMBl, pajvands W T.I.). AJantanus OpraHu3Ma 4YelloBeka K (akrtopam
oKkpyxarmiei cpenpl. [lpuHuunel QGopmupoBaHHUs 3I0pOBHECOEPETAOIIEro
noBeaeHud. dusnyeckas aKTUBHOCTh M 3/I0pOBhe. bHOXMMHUECKHEe aceKTh
paIMOHATILHOTO MUTAHUS
B TOM 4mciie IPAKTHYECKHUX U JIA00PATOPHBIX 3aHATHI
Ilpogheccuonanvno-opuenmuposannoe cooepircanue OK 01
JlabopaTopHoe 3ansitue Ne 4 OK 02
«YMCTBeHHasi paboToCnocoO0HOCTb» OK 04
Ilpogpeccuonanvno-opuenmuposannoe cooepircanue OK 07
JlabopaTopHoe 3ansitue Ne § IIK 5.4%*
«BiausiHue aduoTuvecKux (pakTopoB HA 310pPOBbE 4Yea0BeKa (HU3KHE H
BBICOKHE TeMIIEPATypPhI)
KonTtpoabHnas padora Ne 2 «TeopeTnueckne acClieKTbl IKOJIOTHH» OK 01
OK 02
OK 04

OK 07




PA3JIEJI 10 CEJIEKIIUSA OPTAHU3MOB, OCHOBBI BUOTEXHOJIOT'NA 8

Tema 10.1 Coaepikanue yueOHOro MaTepuajia 2

Cenexuus kak B TOM umciIe TeOpeTHYeCKOro ooyueHus (ypoxu, ieKuuu) 2

HAayKa M mpoiecc
Cenekuusi Kak HayKa W TPOLECC. 3apOKJIEHUE CENEKIMH W JIOMECTUKAIIHS. OK 01
VYuyenne H. M. BaBunoBa o0 1HeHTpax MHOTooOpasusi M IPOUCXOKACHUS OK 02
KYJIbTYPHBIX pacTeHUH. LIeHTpBI NPOUCXOKIECHHS IOMAIIHUX IKUBOTHBIX. OK 07
Copt, mnopoma, mrTamM.COBpEMEHHBIE METOJABI CEIEeKIMU. MaccoBbI U
WHJIMBUAYyAIbHBIM OTOOPHI B CEJEKIIMHM PACTCHMM U KUBOTHBIX. OIeHKa 5
aKcTephepa. bim3kopoacTBEHHOE CKpelmuBanue — UHOpUAUHT. Yucras TUHUS.
CkpemuBaHue 4YHCThIX JUHUN. [lerepo3uc, wiaM rubpujgHas cuia.
HepoactBennoe ckpemuBanue — ayropuaunr. OtnanéHHas ruOpuau3amnus u
e€ ycrnexu. VCKyCCTBEHHBI MyTareHe3 M IIOJydeHUE IOJIMUIUIOUIOB.
JIOCTIKEeHHS CEIEKITUU PACTCHHM, )KHBOTHBIX 1 MUKPOOPTaHU3MOB

Tema 10.2 Conep:xanue yuyeOHOro marepuasa 2

OcnoBpl B TOM unciie TeopeTHYecKoro ooyuenus (Yypoxu, 1eKuun) 2

OMOTEeXHOJIOTHH .
Ilpogheccuonanvno-opuenmupo8annoi cooepicanue OK 01
OcCHOBHBIE HaIPaBJICHUSI COBPEMEHHON OMOTEXHOJIOTHUH B TTPO(PECCHOHAIBHON OK 02
EATEILHOCTH YeoBeKka. MeToasl OnoTexHoaornu. OObeKThl OMOTEXHOIOTUH. OK 07
OTuka OHMOTEXHOJIOTMUECKUX W TeHETHYECKUX »JKcrepuMeHToB. IIpaBuia 2
MOMCKAa U aHanu3a OWO’KOJOTHYEeCKOW HHPOpPMAIMK U3  PA3IUYHBIX
HMCTOYHUKOB (HaydHass M y4yeOHO-HayudHas JIMTEeparypa, CpeACTBa MacCOBOM
nHpopMmanuu, cetb IHTEpHET U Ipyrue)

Tema 10.3 Conep:xanue y4yeOHOro MmaTepuaja 4

bHOTeXHOJIOTHH B | B 1op uncite TeopeTnaeckoro obydenns (ypoKu, J1eKyui) -

KUSHH 1 Mpodeccu B ToM unciie TeOpeTHYECKOro 00yueHus (Ypoxu, ieKuuu) 4 OK 01
IIpakTHyeckoe 3ansaTue Ne 13 2 OK 02
Keiic «bHOTEeXHOJIOTHH B :KH3HH KAKIOT0» OK 04
Ilpogheccuonanvno-opuenmuposannoii cooeprcanue OK 07*
IIpakTnueckoe 3ansrue Ne 14 5 1K 54

Keiic «Pa3zBuTHEe NPOMBILICHHBIX O0HOTEXHOJIOTHI M MX IPHMEHEHHE B
JKH3HM YeJI0BEKA U NPOU3BOJACTBEHHOM cpeae»

KoncyasTanuun

HpOMe)KYTO'-[Haﬂ aTrrecranus

BCEI'O

72




s xapakmepucmuku ypoeHs 0C80eHUs yUeOH020 MAMEePUand UCONb3VIOMC Cledylouue 0003HAYeHUSA:
1. o3naxomumenvHbwlll (Y3Ha8aHue panee u3y4eHHblx 00beKmos, coUCms);

2. penpoOyKmueHblil (8bINOIHEHUE 0esTMenIbHOCIU N0 00PA3YY, UHCIMPYKYUU UTU NOO PYKOBOOCHBOM,)
3. npoodykmueHblll (NIAHUPOBAHUE U CAMOCMOAMENLHOE 8bINOTHEHUE 0esIMENbHOCIU, peuieHue RPOOIeMHbIX 3a0ay)



4 YCJIOBUSA PEAJIMBAIIMA YUEBHOI'O IPEIMETA
«BHOJIOT US»

TpedoBanuss K MHHUMAJILHOMY HHPOPMAMOHHOMY W MAaTePHAJIbHO-TEXHHYECKOMY
o0ecIeYeHHuIo:

4.1 Cnenuanu3npoBaHHbIe J1a00paTOPHHU U KJIACCHI

ITomemmenus KoaunuectBO
Ne n.m
HaszBanue Homep aynutopumn MOCAA0YHBIX MECT
Kabunem 00wWeobpazoeamenbHbixX
1 eoop 309 C 42
OUCYUNTIUH

4.2 OcHoBHOe yueOHOe 000py10BaHHe

— Pabouee mecTo mpernogaBaTens

— Jlocka ayauTopHasi JUTsl HallCAHUST MEJIOM;

— KommnbroTep ¢ HIIeH3MOHHBIM IPOTPAMMHBIM 00eCTICYeHHEM

— OkpaH

— IIpoektop

— BerTsxHOM mikad

— YcraHoBka tutpoBasibHas 3.1.0630;

— Becrr Vibra HTR-220 CE;

— Habop TepMOMETpPOB CTEKIISTHHBIX JTJa0OPATOPHBIX;

— Ilocyna crexnsHHass mnaboparopHas (OOpPETKH, HUNETKH, CTaKaHbl, KOJIOBI, MEH3YpKH,
MIPOOHPKH )

— Harnsaseie nocobus (KOMIUIEKTHI y4eOHBIX TaOJHUIL, MTAKATOB)

4.3 UnpopmannoHHoe odecniedeHre 00yUYeHUs1

Ilepeyenb pexkomMeHayeMbIX Y4yeOHbIX u3AaHui, HWHTepHeT-pecypcoB, I0NMOJIHUTEIbHON
JINTEPaTyphbl

IleyaTHBIEC H3TAHUA

OCHOBHBIC HCTOYHHKH:

1. buonorus 10 kmac yueOHMK Ui 00mIe00pa30BaTENbHBIX OpraHu3aluil: 0a30BbIH ypOBEHB/
ITaceunux B. B., Kamenckuii A. A., PyonoB A. M. u np. / Iloxg pen. Ilaceunuka B. B - Mocksa
JM3znatensctBo IIpocBemenue, 2025 - 224 c.

2. buonorus: 11 kmace y4eOHUK a5 00mieoOpa3oBaTeNbHBIX OpraHu3aluii:: 6a30BbIi ypOBEHb/
[Taceunux B. B., Kamenckuit A. A., PybnoB A. M. u ap. / Ilox pen. Ilaceunuka B. B - Mocksa
,J3narensctBo [IpocBemenue, 2025 - 272 ¢




JlonoJHUTeIbHbIEe HCTOUHUKM:

1 KonecunkoB, C.1.O6mast 6uonorust [Tekcr] : yued. mocobue Ui CTyA. YUPESKICHHUH Cpel.
npo¢. obpazoBanust / KonecaukoB C.U. - 6-e u3a., crep. - Mocksa : KHOPVYC, 2018. - 288 c. : un. -
(Cpennee nmpodeccnonanpHOE 00pa3oBaHUE). —

2 KonecuukoB, C.M. Obmas 6uonorust [Tekct]: yueOHOe mocoOue Ui CTYyICHTOB YUpeKICHHUMA
CIIO / C.M. KomecHukoB. - 6-¢ m3m., crep. - M.:. KHOPYC, 2016. - 288 c.: wi. - (Cpennee
npodeccuoHanbHoe 00pa3oBaHKE).

3. buosorus 10 xmacc (6azoBbnii yposenb). bemses JI.K., Jdemvmur I'M., Ky3nernosa JL.H. u
npyrue; noa penakuuen bensesa JI.K., Apimimna I''M /Mocksa: U3narensctBo [Ipocsemenue, 2016 -

4. buonorus 11 xnacc (6a3zoBbiii yposens). benses J.K., dpmvmmun I'"M., Ky3ueunosa JL.H. u

npyrue; noxa peaakuuen bemsera JI.K., Ietmmmma I'.M /Mocksa: U3natensctBo [1pocsemenue, 2022 -

Ilepuoauyeckune U3gaHUs

He ucnonvzyromces

DJIEKTPOHHBIE pecypchbl
JloTO/THUTeIbHBIEC HCTOYHUKH

1. buonorus: coopHuk TectoB: ydeOHoe mocoome / P. K. Cabamoma, A. lO. Ilapurtos, I'. X.

Kupxunos, T. X. ToryzokoB. — Hampuuk: KBI'Y, 2018. — 84 c.— Pexum pgocryna:
https://e.lanbook.com/book/170830 ,aBTopu30BaHHBI

2. Bunnuk, B. K. buonorus: yuedno-meromumueckoe nocobue / B. K. Bunnuk. — Hwxuuii
Hosropon: HHI'Y wum. H. MW. Jlobauesckoro, 2021. — 189 «c¢.— Pexum pgocryna:

https://e.lanbook.com/book/283136, aBropu3oBaHHbI

HurepHer - pecypcsl
1 Tlopran uHGOPMAIMOHHON MOIIAEPKKHA E€AMHOTO TOCYAAPCTBEHHOTO »SK3aMeHa. — Pexum

noctyna: Www.ege.edu.ru, cBo0oIHbIN

2 @enepanbHBIA LEHTP OJIEKTPOHHBIX OOpa30BaTEeNbHBIX pecypcoB. - Pexum mocryma:

http://fcior.edu.ru, cBo60AHBIH

3 Poccuiickas rocynmapctBeHHas OuOmmuoteka (PI'B). - Pexxum moctyma: https://www.rsl.ru/,

CBOOOTHBIN

4 Poccwuiickas 2IeKTpOHHAs mIKoua. - Pexxum nocrtyma: https://resh.edu.ru, ceo6oaubit

5 TIInomankxa OOpasoBarenbHoOro HeHTpa «Cupnycey. - Pexxum nocryma: https://edu.sirius.online,

CBOOOIHBIN

6 Ilnarpopma «udposoii komremx».- Pexum moctyna: https://e-learning.tspk-mo.ru/mck/,

CBOOOIHBIN

7 Tlopran nuctaHuMoOHHOrO oOy4yeHus. MHTepakTuBHbIE Kypchl. - Pexum noctyna:


https://e.lanbook.com/book/170830
https://e.lanbook.com/book/283136
http://www.ege.edu.ru/
http://fcior.edu.ru/
https://www.rsl.ru/
https://resh.edu.ru/
https://edu.sirius.online/
https://e-learning.tspk-mo.ru/mck/

https://do2.rcokoit.ru, cBoOoHbII

IIporpammHoe oGecnieyeHue
1 OC Windows 10

2 Microsoft Office IIpodeccrnonanbusrii mioc 2007

ba3snl JAaHHbIX, HH(])OpMaIII/IOHHO-CHpaBO‘{HBIe H IMTOUCKOBBIC CUCTEMbI

He mpebyiomces


https://do2.rcokoit.ru/

5 KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMUSA

YUYEBHOI'O ITIPEJIMETA
«BHOJIOT US»

KOHTPOJ'IL H OICHKA PACKPBIBAIOTCA YCPE3 AMCHUIIMHAPHBIC PC3YJIbTAThl, YCBOCHHLIC 3HAHUA U

npuoOpeTeHHbIe  00YJaIOIIMMHUCS

podecCHOHATBHBIX KOMITCTSHITHIA.

YMEHHUH,

HaIpaBJICHHLIC Ha

dbopmupoBanre OOUMX U

Kox u HamMeHOBaHuUe
¢GopmMupyeMbIX KOMIIETEHUH I

Pasznen/Tema

THunbl oeHOYHBIX
MepOonpHUATHH

OK 01

Buvioupams cnocoovl pewienusn
3a0ay npogeccuonanvHoil
oesamenbHOCHmuU RPUMEHUMENIbHO K
PA3TUYHBIM KOHMEKCMam

P2:Temr1 2.1,2.2,2.3

P 3: Temn1 3.1,3.2,3.3

P4: Temr1 4.1,4.2,4.3

PS: Temwr 5.1,5.2,5.3,5.4

P 6: Temn1 6.1, 6.2, 6.3
P7:Temwr 7.1, 7.2

P 8: Temn1 8.1, 8.2

P9: Temr1 9.1,9.2,9.3,9.4,9.5
P 10 Temsr 10.1, 10.2, 10.3

Yemuwui onpoc
Koumponvnas paboma
Tecmuposanue
Habniooenue u  oyenxa
pe3yibmamos
NPAKMUYeCKUX 3aHAmul
Habniooenue u  oyenxa

pe3yibmamos

OK 02

Hcnonvzoeamo cospemennvle
cpeocmea noUcKa, aHanusa u
UHmMepnpemayuu uHgopmayuu, u
UHpOpMayUOHHBIE MEXHOI02UU
0/151 6bINOJIHEHUA 3A0aY

P1:Temal.1

P2: Temwr 2.1,2.2,2.3

P 3: Temr 3.1, 3.2,3.3

P4: Temn1 4.1,4.2,4.3

P5: Temw 5.1,5.2,5.3,54
P 6: Temn1 6.1, 6.2, 6.3

1aOOPAMOPHBIX 3AHAMUL

OKcnepmuas — oyeHka  no
pe3yrbmamam  Haba0eHus
3a 0esmenbHOCbIO
obyuarowecocsi 8 npoyecce

npogheccuonanvnoii P7: Tems1 7.1, 7.2 0CBOEHUS yuebHoz2o
oesmeibHOCmU P 8: Temn1 8.1, 8.2 npeomema
P9: Temn1 9.1,9.2,9.3,9.4,9.5 JTudppepenyuposannviii
P 10 Temsr 10.1, 10.2, 10.3 sauem
OK 04 P 2: Tems1 2.2, 2.3
Ippexmuesno P 3: Temsr 3.1, 3.2

eé3aumooeiicmeoseams u padoomams
6 KojleKkmuee u Komanoe

P 4: Tema 4.3

P5: Temwr 5.1,5.2,5.3,54
P 6: Tema 6.3

P7:Tema 7.2

P 8: Tema 8.2

P 9: Temr1 9.4, 9.5

P 10 Tema 10.3

OK 07 Cooeiicmeosamuo
COXPAaHEeHUI0 OKpYicarouieli cpeobl,
pecypcocoepesricenuro, npUMEHAMb
3HAHUA 00 U3MEHEeHUU KIumamada,
npuHyUNbL GEpeIHcIU8020
npouszeoocmaea, Ihghexmusno
0elicmeosams 6 Upe36uluaiinblX
cumyayuax

P 8: Temn1 8.1, 8.2
P9: Temr1 9.1,9.2,9.3,9.4,9.5
P 10 Temsr 10.1, 10.2, 10.3

IIK 5.4%

Peanu3zoevieams mexnonozuveckue
npoueccol 6

MAWUHOCMPOUM ENbHOM
npouszeoocmee c coonrwoenuem
mpebdoeanuii oxpanvl mpyoa,
be3onacnocmu

IT-0/P 9: Tems1 9.2, 9.4, 9.5
I1-0/P 10 Temsr 10.2, 10.3

Yemuwuii onpoc
Tecmuposanue
Habnooenue u  oyenxa
pe3yibmamos

npakmuieckux 3aHAMULL

Habnwoenue u  oyenka




HCUZHEOEeAMENbHOCIU U 3aU{Umbl
OKpydcarouieii cpeovl, RPUHUUNOE
U Memoooe bepexnciueo2o
npouszeoocmea

pe3yibmamos
1aO60pamopHuIX 3aHAMULL
OKkcnepmuas — oyeHka — no
pe3yibmamam  HabIo0eHus
3a 0esmenbHOCbIO
obyuarowezocs 8 npoyecce

oceoenus YuebHo2o
npeomema
Jugpepenyuposannviii
3auem

Oyenounvie mamepuanvl yuebno2o npeomema «buonocus» npueedenvi 0moenbHbIM OOKYMEHMOM.




6 METOAUYECKHE YKA3AHUSA /IS OBYYAIOUIUXCA 11O U3YUHEHUIO
YUYEBHOI'O IPEAMETA «bUOJIOT' USD»
N3ydyenue yuebHoro npeaMera «buoorus» ocylecTBISIeTCs B TEUEHUE OJHOIO CEMECTPA.
ITpu u3ydeHnn o0y4aromuM 11e1eco00Pa3HO BEINOIHSTE CIEIYIOMINE PEKOMEHIAINH:

1. m3ydeHme Kypca JMJOJDKHO BECTHCh CHCTEMAaTHUECKH M COIPOBOXKIATHCS COCTABICHHEM
MOJIPOOHOTO KOHCIIEKTA. B KOHCIIEKT peKOMEHIyeTCsl BKIIIOYATh BCE BUABI y4eOHOW pabOThI: MaTepuabl
MPAKTUYECKUX U JTA00OPATOPHBIX 3aHATHH, CAMOCTOSTEIBHYIO POPAOOTKY YICOHHKOB M PEKOMEHYEMBIX
HCTOYHUKOB,

2. mocne W3Yy4eHHs Kakoro-aubo pasjena mo ydyeOHHKY WJIM MaTepuaiaMm MpaKTHYEeCKUX U
1a00paTOPHBIX 3aHATHI PEKOMEHIYETCS TI0 MaMsTH BOCIIPOM3BECTH OCHOBHBIC TEPMHHEI, OTIPE/ICICHUS,
MOHATHS;

3. ocoboe BHUMaHHE CJIEIYeT YICTUTHh BBIMOJHEHHIO MPAKTUYECKUX M JTAOOPATOPHBIX 3aHATHH,
MOCKOJIBKY 3TO CIOCOOCTBYET JIYYIIEMYy MOHMMAaHHWIO M 3aKPEIUICHHIO TEOPETHYECKUX 3HAHWU; Tepen
BBITIOJTHEHUEM TPAKTHUYECKUX W JAa0OpaTOpPHBIX 3aJaHWii HEOOXOAMMO W3yYUTh HEOOXOIMMBII
TEOPETUYECKUI MaTepHall;

4. Bcs TeMaTHKa BOIPOCOB, M3y9aeMBIX CaMOCTOSITEIBHO, 3a/1a€TCs MPENoaBaTeNieM Ha JISKIUX,

UM K€ JalOTCA HCTOYHUKU JJIs bonee JACTAJIBHOI'O ITIOHUMaHHWA BOIIPOCOB, O3BYUCHHBIX Ha JICKIIUAX.

Oo0pa3oBare/ibHbIE TEXHOJIOTHH, UCIIOJIb3yeMble NP U3yYeHUH Y4eOHOro nmpeamera

[IpoBeneHue NTEKIMOHHBIX 3aHATHH 10 Y4eOHOMY TIpeIMETY «BHOJIOTHS» OCHOBBIBASTCSI HA aKTUBHOM
U HMHTEPAaKTHBHOM MeETO/IaX OOy4eHWs, IMpEenojaBareb B Y4EOHOM MPOIIECCE HCIONBb3YeT IMPE3CHTAIHIO
JICKIIMOHHOTO MaTepHalia, TJie 00yJaroIrecsl He TACCHBHBIC CITYIIATEIH, & aKTUBHBIC YYACTHUKH 3aHSTHSL.

HuTepaktuBHOE 00ydeHHe - 3TO oOydeHHe, MOrpyKeHHoe B oOmieHue. OOydaroniuecs —3aIaroT
BOIPOCHI M OTBEYAIOT Ha BOIPOCHI TperojaBaresisi. Takoe MperojaBaHUe HAIEIeHO Ha aKTUBH3AIHIO
MPOIIECCOB YCBOCHHUSI MaTepUalla U CTUMYITUPYET aCCOIMATUBHOE MBIIIICHUE OOYUYArOIIMXCS M 00JIee MOJTHOE
YCBOCHHE TEOPETUYECKOTO MaTepuala.

[IpoBeneHre mNpPaKTUYSCKUX W J1a0OpaTOpPHBIX 3aHATHH OCHOBBIBACTCS HA AKTUBHOM U
WHTEPAKTUBHOM METO/Ie OOYYCHHS, TP KOTOpPOM OOydarolmuecss  B3aMMOJCHCTBYIOT HE TOJBKO C
MpernojaBaTeneM, HO U Jpyr ¢ apyroM. MecTo mpernojaBatenisi B MHTEPAKTUBHBIX 3aHSATUSX CBOAUTCS K

HaIIpaBJICHUIO ACATCIIBHOCTU 06yqaronmxc51 Ha BBINIOJIHCHUEC TTPAKTHICCKOTO U J'Ia60paT0pHOF0 3aJaHHUH.



JUCT PETUCTPAIIMA U3BMEHEHUHA na y4eOHbIii roa

Hara,
Ne HOMeEp NMPOTOKOJIA
Conepxanue n3MeHeHUs
ILI1. 3acenanus IIK
Hoxmucs npeacenarens MK
1

Ne

IIpencenarens ITLIK T/
/
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