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1 MACHOPT PABOYEM MPOI'PAMMBI YYEFHOU JUCIHUATLIAHBI
OY .13 BHOJIOIrus

1.1 ObaacTh npuMeHeHusi padoyeii MporpaMmbl
Pabouast nporpamma yuebnoit mucturummabl OY[1.13 buonorus sBiseTcss 4acThiO MPOTPaMMBbI
cpennero obrmiero oopaszoBanus no crenuanbHocTy CITO 13.02.07 DnekTpocHabkeHue.

[Ipu  peammzamum  pabodell  mporpaMMbl  MOTYT  HCIIOJIB30BAThCS  Pa3IMYHbBIC
o0pa3oBaTeNibHbIe TEXHOJIOTHH, B TOM YKCIIE AUCTAaHIIMOHHBIE 00pa30BaTeIbHbIC TEXHOIOTHH, SJIEKTPOHHOE
oOyueHue.

Pabouas mnporpamma y4yeOHOro mpeAMeTra MOKET ObITh HCIOJNb30BaHA B MPO(EeCcCHOHAIBHOM
MOJITOTOBKE, MIEPEMOATOTOBKE ¥ MOBBIIICHUN KBATH(PHUKAIIMN padOdHX 10 mpodeccusim:

- DIIEKTPOMOHTEP KOHTAKTHOM CeTH;

- DIIEKTPOMOHTEP TIO OOCITY>KUBAHUIO TIOJICTAHITHIH;

- QIIEKTPOMOHTEP MO0 PEMOHTY BO3IYIIHBIX TUHHUM dIIEKTpOonepeaay;

- QJIEKTPOMOHTEP 110 PEMOHTY U MOHTaXy KaOeIbHBIN JIMHUIA;

- DIIEKTPOMOHTED TATOBOW MOJCTAHIUH.

1.2 Mecto y4yeOHo# mucuunmiannbl B crpykrype OIIOII-IIIICC3:

B yue6nbix mnanax OIIOII-IITICC3 yuebnas aucuuminuna OY /(.13 Buonorus BXoauT B cocTaB
o0IKX y4yeOHBIX MPEeIMETOB, (OPMHUPYEMBIX U3 00s3aTeNIbHBIX NpeaMeTHbIX obnacteir @I'OC cpennero
obmero obpaszoBanus, it crneruansHocTet CIIO. C yuérom mpodmist ocBamBaeMOM CIEUATBHOCTH
JaHHas yyeOHasi TUCLMILIMHA peanau3yeTcs Ha 1 Kypce.

1.3 Il.nanupyembie pe3yJabTAThl OCBOCHHS Y4eOHOM AUCHUNIMHBI

1.3.1 Heab y4eOHOM TUCHUNINHBI:

¢dopmupoBaHue y o0y4aromuXcs MPeACTaBICHUS O CTPYKTYPHO-(PYHKIIMOHAIBHOM OpraHu3anu
KHUBBIX CUCTEM Pa3HOTO PaHTa KaK OCHOBHI MPUHSTHUS PEUICHUH B OTHOIMIECHUH O0BEKTOB KHBOW MPUPOJIBI
U B IPOU3BOJICTBEHHBIX CUTYAIUIX.

1.3.2 B pe3yabTaTe 0CBOeHUs y4eOHOI THCHUIIIMHBI 00y4aKOMMiics 10/ KeH

yMeThb:

—  ONpEIENATh KHUBBIE OOBEKTHI B MIPHUPOJIE; IPOBOIUTH HAOIIOICHHS 32 YKOCUCTEMaMH ISl BBI-
SIBJICHHSI €CTECTBEHHBIX U aHTPOIIOTEHHBIX U3MEHEHUH, HHTEPIIPETUPOBATH PE3YIIbTAThI HAO IO ICHU;

— TPOBOAMTH HpOCTEHIINe ONOJOTHYECKUE IKCIIEPUMEHTAIbHbIE HCCIIEeI0OBaHUS C COOJI0JICHU-
eM npaBui 0e30macHoro ooparieHus ¢ 00beKTaMu U 000pyI0BaHUEM;

—  HCIIOJIB30BaTh HHPOPMALIHIO OMOJIOTHYECKOTI0 XapaKTepa U3 Pa3iIn4HbIX HICTOUHUKOB,

—  TNIPOTHO3MPOBATh MOCIEACTBUS CBOEH NEATENBHOCTH MO OTHOIIEHHIO K OKpY’Kalolleh cpene,
COOCTBEHHOMY 3/10pPOBBI0; 00OCHOBBIBATh U COOJIIOJATh MEPbI MPO(UIAKTUKY 3a00I€BaHUH

3HATh:

—  CTpOoeHHe, MHOrooOpa3ue U OCOOCHHOCTH JKMBBIX CHCTEM Pa3HOTO YPOBHS OpraHU3aIUH, 3a-
KOHOMEPHOCTH MPOTEKaHHsI OMOJIOTHYECKUX MPOLIECCOB M SIBICHUH B OKPYKAIOLIEH cpesie, LENIOCTHYIO
HAYYHYIO KapTUHY MUPa, B3AUMOCBSI3H U B3aUMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

—  3HAYUMOCTH JIOCTHKEHHM OMOJIOTMYECKON HAyKH M TEXHOJOIMH B MPAKTUYECKOH JesaTenbHO-
CTH Y€JIOBEKA, Pa3BUTUU COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTHH U arpoOHOTEXHOIOTHA.

1.3.3 Ilnanupyemble pe3yabTaThbl OCBOCHHUS YU4eOHONH TMCHMILINHBI:

Ob1e KOMIeT RN Ilnanupyemble pe3yabTaThbl 00y4eHHU s
O01mue JAucuunimHapHbie
OK 01. BeiOupats crioco- | B yacTH TpyaoBoro BocnuTa- | CQOPMUPOBAHHOCTh 3HAHUN O MeECTe U
OBl pereHus 3aaa4 npo- HHS: poiii OMOJIOTUU B CHCTEME HAyYHOTO
(beccruoHaIbHOM JesiTeNb- | - TOTOBHOCTh K TPYAY, OCO3HAHUE | 3HAaHUS; (QYHKIIMOHAJIBHOW TpPaMOTHO-
HOCTH IPUMEHUTENIBHO K | IGHHOCTH MacTepCTBa, TPYAOJIO- | CTH 4YeJIOBEKa ISl PEIICHHS] YKU3HEH-




Pa3INYHBIM KOHTCKCTaM

Oue;

- TOTOBHOCTb K AKTUBHOW Jesi-
TENBHOCTH TEXHOJOTMYECKOW U
COLIMAJIbHOU HaIlpaBJICHHOCTH,
CIOCOOHOCTh WHULMUPOBATh,
IUIAaHUPOBaTh U CaMOCTOSITENBHO
BBIIIOJHATD TAKYIO JESATEIBHOCTD;
- MHTEpEC K pa3juyHbIM cdepam

npopeCCUOHATBPHOU  ACATEIHHO-
CTH,

OsgnageHue YHUBEPCATbHBIMHU
y4eOHBIMU MMO3HaBaTEJILHBIMU
NEUCTBUSIMU:

a) 0a3oBble JoOruveckue jeii-
CTBHUSL:

- CaMOCTOSITENTLHO (OPMYIUPO-
BaTh U aKTyaJIM3UPOBAThH MpoOIie-
My, paccMaTpuBaTh €€ BCECTO-
pOHHE;

- yCTaHaBIMBATh CYIIECTBEHHBII
INpU3HaK WJIHW OCHOBaHUA IJid
CpaBHEHUsS, KIACCH(PUKALMH |
0000IIICHHS;

- OTNIPEACIIATH 1SN IeATSILHOCTH,
3a/1aBaTh MMapaMeTpbl U KPUTSPUU
WX JTOCTHIKEHUS,

- BBIABJIATH 3aKOHOMCPHOCTH H
MPOTUBOPEYUsT B paccMaTpuBae-
MBIX ABJICHUSX,

- BHOCHUTb KOPPEKTHBBI B Jiefl-
TCJIIBHOCTh, OIICHHUBAaTh COOTBCT-
CTBUE PE3YIbTATOB LIEISAM, OIle-
HHUBATb PHCKU HOCJ'IGI[CTBI/Iﬁ ncs-
TEJIbHOCTH;

- pa3BUBATbh KPCAaTUBHOC MBIILIC-
HUE TpPH PEHICHUH >KU3HEHHBIX
npobiem

0) 0a3oBble HCCIEI0BATEILCKHE
JieficTBUA:

- BIaJeTh HaBBIKAMHU Yy4eOHO-
HCCIIEIOBATENBCKOW U MPOECKTHOM
NEeSTeIbHOCTH, HAaBBIKAMHU pa3pe-
IeHUs Tpo0JeMm;

- BBISIBIIATH MPUYUHHO-
CJICACTBCHHBIC CBA3M W aKTyalln-
3UpOBaTh 3a7ady, BBIIBUTaTh TH-
OoTe3y €€ pelIeHUsl, HaXOAUTh
apryMeHTBHI JUIS JIOKa3aTelhCTBa
CBOHUX YTBEpP)KICHUH, 3aJaBaTh
rmapaMeTpsl U KpUTEPUHU PELICHNUS,
- aHaJM3UPOBATH TOJYyYCHHBIC B
XOJIe PEIICHUs] 3aJjaud pPe3ysbTa-

HBIX MPOOJIEeM;

c(OPMHPOBAHHOCTh YMEHHS PACKPHI-
BaTh COJIEpP’KaHUE OCHOBOIMOJAraroluX
OMOJIOTUYECKUX TEPMHUHOB U TIOHSTHIA:
U3Hb, KJIE€TKa, TKaHb, OpraH, opra-
HU3M, BHJ, TOMYJISALUS, SKOCHCTEMAa,
OuoreHo3, Owmocdepa; MeTabOIHU3M
(oOMeH BelecTB U MpeBpalleHue YHep-
ruu), TOMeocTa3 (camMoperyJsisius),
OuocuHTe3 Oenka, CTPYKTypHas opra-
HU3alUs KUBBIX CHUCTEM, JIUCKPET-
HOCTh, CaMOPETYJISIH, CaMOBOCIPO-
u3BeACHUE (PENpOoAYKIHs), HaCIeI-
CTBEHHOCTb, M3MEHYHBOCTH, DHEPro3a-
BHUCHUMOCTb, POCT U Pa3BUTHUE, YPOBHE-
Basi OpraHu3aIs;

c(OpPMUPOBAHHOCTh YMEHHSI PACKPHI-
BaTh CO/IEP)KaHUE OCHOBOIOJIATAFOIINX
OMOJIOTUYECKUX TEOpUl M THUIIOTE3:
KJIETOYHOW, XPOMOCOMHOM, MYyTalMOH-
HOM, JBOJIOLHMOHHOM, NPOUCXOKICHUS
YKU3HU U Y€JIOBEKa;

c(OPMHPOBAHHOCTh YMEHHS PACKPHI-
BaTh OCHOBOIIOJAraroue Ouooruye-
ckue 3aKkoHbl M 3akoHomepHocTH (I
Mennens, T. Moprana, H.1. Basuno-
Ba, J. ['ekkens, @. Miomepa, K. bapa),
TPaHUIBl UX MPUMEHHUMOCTH K >KHUBBIM
cucTeMam;

npruoOpeTeHre OIbITa MPUMEHEHHs OcC-
HOBHBIX METOJIOB Hay4YHOTO TO3HAHUS,
UCTIONIBb3YeMBbIX B OMOJOrMH: Habo/e-
HUSl M OIMCAHMS KUBBIX CHCTEM, IpO-
IIECCOB W SBJICHM; OpraHu3aluu Hu
MpOBEJEHUSI OMOJIOTHUYECKOr0 JKCIIe-
PUMEHTA, BBIIBIKEHUS THIIOTE3, BBISB-
JICHUsI 3aBUCUMOCTH MEXIy HCCIeaye-
MBIMH BEJIMYUHAMH, OOBSICHEHHS IIO-
JYYEHHBIX PE3YyJbTaTOB U (POPMYIHpPO-
BaHUS BBIBOJIOB C HCIOJIb30BAHUEM
Hay4HBIX IOHATHH, TEOPUH U 3aKOHOB;
c(OPMHPOBAHHOCTh YMEHHUS BBLIEIATH
CYIIECTBEHHBIE TPHU3HAKH BUPYCOB,
KJIETOK MPOKApUOT U DYKAPHUOT; OJHO-
KJICTOYHBIX U MHOTOKJIETOYHBIX Opra-
HU3MOB, BHUJIOB, OMOT€OIIEHO30B M JKO-
CHUCTEM; OCOOEHHOCTH TIPOIIECCOB 00-
MEHa BELIECTB U IPEBPALICHUS DHEp-
TUH B KJIeTKe, (OTOCUHTE3a, IIacTH4e-
CKOTO M HHEpPreTH4ecKoro oOMeHa, xe-
MOCHHTE3a, MHUTO3a, MEWo03a, OIUIOAO-
TBOPCHUS, PA3BUTUS M DPA3MHOXKEHUS,




Thl, KPUTUYCCKH OIICHHBATH HX
JIOCTOBEPHOCTh, IMPOTHO3UPOBATH
HM3MCHECHHE B HOBBIX YCIIOBHSIX;

- YMETh MEPEHOCUTH 3HAHUS B 11O-
3HABATEIbHYI0 W TPAKTHYECKYIO
00J1aCTH KU3HENESATCILHOCTH,

- YMETh HHTETPHPOBATh 3HAHUS U3
pa3HBIX MMPEIMETHBIX 00JIaCTEH;

- BBIJIBUTaTh HOBBIC HJICH, IPEJ-
JaraTh OPUTHHAIIBHBIC TIOJXObI U
peIICHUS;

- CIIOCOOHOCTH MX HCIIOJb30BaHMS
B MO3HABATECILHON M COIMAJIbHOM
MIPAKTUKE

WHAWBHUIYAIBHOTO DPAa3BUTHS OPTaHU3-
Ma (oHTOreHes3a), OOpnOBI 3a cCyile-
CTBOBaHUE, €CTECTBEHHOI'0 0TOOpPA, BU-
n000pa3oBaHus, MPHUCIIOCOOICHHOCTH
OpPraHu3MOB K Cpejic OOMTaHUs, BIIUS-
HUS KOMIIOHCHTOB 3KOCHCTEM, aHTpO-
TIOTCHHBIX W3MEHEHHUH B 3KOCHUCTEMax
CBOCH MECTHOCTH, KpyroBOpoTa Be-
IIECTB U TMPEBPAIICHUE YHEPTUU B OHO-
cdepe;

C(OPMHPOBAHHOCTh YMEHHUSI peElIaTh
OMONIOTMYECKHE 33/1a4l, COCTaBJIATh
TCHOTHIIMYECKHE CXEMBI CKPCIUBAHHS
IJId pa3HbIX TUIIOB HACJICAOBAHUA IIPU-
3HaKOB y OpraHU3MOB, COCTaBIISThH
CXEMbI TIepeHOca BEIISCTB U SHEPTUH B
9KOCHCTEMaX (IIeTH TUTaHUS, TUIICBHIC
CETH)

OK 02. Mcnonp30Barth co-
BPEMEHHBIE CPEJICTBA I10-
WCKa, aHaJIu3a U UHTEP-
npeTanuu HTHPOPMALUU 1
WH(pOpPMAITMOHHBIE TEXHO-
JIOTHU JJIS1 BBIITOJIHEHHUS
3a/1a4 mpodeccruoHaIbHOM
JIeITEILHOCTHU

B o01acTH HEHHOCTH HAYYHOIO
MO3HAHHUSA:

- c(hOpMHUPOBAHHOCTb MHPOBO3-
3pEHHs], COOTBETCTBYIOIIErO CO-
BPEMEHHOMY YPOBHIO DPa3BUTHS
HayKH W OOILECTBEHHOW NpPaKTH-
KM, OCHOBAaHHOIO Ha JMaJore
KYJbTYp, CIOCOOCTBYIOLIETO OCO-
3HaHUIO CBOEr0 MecTa B IOJIHU-
KYJIbTYpHOM MHpE;

- COBEpLICHCTBOBAHME SI3BIKOBOU
¥ YUTATEIBCKOW KYJIBTYPHl Kak
CpeACTBa B3aMMO/ICHCTBUS MEXKIY
JOABMH U TIO3HAHUS MUPA;

- OCO3HAaHWE IEHHOCTH Hay4YHOH
NeSITeTbHOCTH, TOTOBHOCTH OCY-
LIECTBIISITh MPOEKTHYIO U HCCIe-
JIOBaTENIbCKYIO JIEATEIbHOCTh WH-
TMBHTyaIbHO U B TPYIIIIE;

OBiageHue YHUBEPCAIbHBIMU
y4eOHBIMU O3HaBaTeIbHBIMHU
NENCTBUSIMMU:

B) pabora ¢ ungopmanmei:

- BIAJCTh HABBIKAMU IMOJTYYCHHS
nHQOpMAalMA W3  HCTOYHUKOB
pPa3HBIX THIIOB, CAMOCTOSITEIHHO
OCYIIECTBIISATh TIOWCK, aHAJM3,
CUCTeMAaTH3alI0 U HWHTEpIpeTa-
U0 UHPOPMAITUU  Pa3TMIHBIX
BUJIOB ¥ JOPM MpeACTaBICHUS;

- CO3J1aBaTh TEKCTHI B Pa3IMIHBIX
dbopMaTax ¢ yd4eToM Ha3HAYCHUS
nHGOpPMAIIMY | TENICBOH ayAHUTO-
puu, BBIOWpas  ONTHUMAIBHYIO

c(OPMHPOBAHHOCTh YMEHUI KpUTHYE-
CKM OIICHHWBATh HWH(OpPMAINIO OHOJIO-
THYECKOTO COJICPIKaHUSs, BKIIOYAIOIIYIO
TICEBJOHAYYHBIC 3HAHUS U3 Pa3IUIHBIX
UCTOYHUKOB (CpEICTBA MAacCOBOM WH-
(hopManuy, HayYHO-TIOMYJISIPHBIC MaTe-
pHalibl); HHTEPIPETUPOBATh ITUUYCCKUE
ACTICKThI COBPEMEHHBIX HCCIICIOBAHHIA
B OMOJIOTHHU, MEIMIMHE, OMOTEXHOJIO-
THH; pacCMaTpHUBaTh TII00aTbHBIC JKO-
JIOTHYECKHE TMPOOIEMbl COBPEMEHHO-
cTH, (OPMHUPOBATH IO OTHOIICHHWIO K
HUM COOCTBEHHYIO MO3UIIHUIO;
c(hOpMUPOBAHHOCTh YMEHHI CO3/1aBaTh
COOCTBEHHBIC THCHMEHHBIE U YCTHBIC
COOOIIEHNsT Ha OCHOBE OMOJIOTMYCCKOU
uH(GOpMaIlMU U3 HECKOJIBKUX MCTOYHU-
KOB, TPaMOTHO HCIIOJIb30BaTh MOHS-
TUHHBINA anmapat OHMOJI0THI




¢dbopMy TpencTaBIeHHS U BH3Yya-
JHU3aIHH;

- OIICHMBATh JIOCTOBEPHOCTH, JIe-
TUTHUMHOCTh MH(POPMALIUH, €€ CO-
OTBETCTBHE IIPABOBBIM U MOpPaJIb-
HO-3THYECKUM HOpMaM;

- UCIOJIB30BaTh cpeacTBa HHMOP-
MaIMOHHBIX W KOMMYHHKAIlMOH-
HBIX TEXHOJIOTHH B PEIICHUU KO-
THUTHBHBIX, KOMMYHUKAaTUBHBIX U
OpPraHM3alMOHHBIX 337a4 C CO-
OmozieHreM TpeOOBaHMN APrOHO-
MHUKH, TEXHUKH O€30MacHOCTH,
TUTHEHBI,  pecypcocOepekeHus,
NPaBOBBIX M OSTHUYECKHX HOPM,
HOpM  HH(OpPMAaIMOHHOW  Oe3-
OIaCHOCTH;

- BJIaJIETh HAaBBIKAMH PACIIO3HaBa-
HUSI M 3alIMThl UH(OpPMAIIUH, UH-
dbopmarmoHHo ~ 0€30MacHOCTH
JUYHOCTH

OK 04. DddexruBHO B3a-
HUMOJICHCTBOBATh U Pabo-
TaTh B KOJUICKTHBE M KO-
MaH/Ie

- TOTOBHOCTh K CaMOpPa3BHUTHIO,
CaMOCTOSITEJILHOCTH U CaMOOIIpe-
JeJICHUIO;

-OBJIaJICHUE HaBbIKAMU Yy4eOHO-
HCCIIEA0BATENBCKOM, IPOEKTHON U
COLIMAJIbHOW JeSITeIbHOCTH;
OBianenne YHHBepPCAIbHBIMHU
KOMMYHHMKATHBHBIMH JelCTBH-
AMM:

0) cOBMeCTHAs 1eITeJIbHOCTD.

- MIOHMMATh M HCIOJB30BATh Ipe-
UMYyIIecTBa KOMaHIHONH W HMHJIU-
BUJTyaJIbHOM paboTHI;

- NPUHUMATH LEJIW COBMECTHOM
NesITeIbHOCTH, OPTaHU30BBIBATh U
KOOPJAMHUPOBATh JACUCTBUS IO €e
JOCTH)KEHUIO: COCTaBIIATh IUJIaH
JNEUCTBHUM, pacupenessiTb POk ¢
Y4E€TOM MHEHHH Y4aCTHHKOB 00-
CYXIIaTh Pe3yJIbTaThl COBMECTHOMN
paboThI;

- KOOpJAWHUPOBATh W BBHITIOIHATH
paboTy B YCJIOBHSAX pEaJbHOTO,
BUPTYaJIbHOTO ¥ KOMOHWHHPOBaH-
HOT'O B3aUMOJICHCTBHS;

- OCYIIECTBIATh  TO3UTHUBHOE
CTpaTeTMYecKoe IOBEJCHHE B
pa3IMYHBIX CUTYyaIUsX, MPOSB-
JSITh TBOPUECTBO U BOOOpaskeHHeE,
OBITh MHUIIMATUBHBIM
OBJiaieHNe  YHHBepCAJIbHBIMHU

IpUOOpETEeHNE OIbITa IPUMEHEHUsS OC-
HOBHBIX METOJIOB Hay4YHOTr'O IO3HAHUS,
HCIIONB3yeMBbIX B Omosoruu: HaOmoe-
HUS M ONMCAHMS KUBBIX CHCTEM, IPO-
LIECCOB M SIBICHUHN; OpraHU3allid |
IpOBEIEHUS] OHOJIOrMYECKOro JKcIe-
PUMEHTA, BBIJBUKEHUS TUIIOTE3, BBISB-
JICHUS 3aBUCUMOCTH MEXIY HUCCIenye-
MBIMH BEJIMYUMHAMH, OOBSICHEHHS IIO-
JY4YEHHBIX PE3YyJIbTaTOB U (OPMYIUpPO-
BAHMS BBIBOJOB C MCIOJIb30BAaHUEM
HAy4YHBIX IOHATHUN, TEOPUN U 3aKOHOB




peryJATUBHBIMH JeHCTBUSIMU:
r) IPUHSTHE ce0sl U APYTUX JII0-
eu:

- IPUHUMATh MOTHUBBI U apryMeH-
THl APYTHX JIIOJACH TpH aHaIHU3e
pPe3yIbTAaTOB JACSTEIILHOCTH;

- IPU3HABaTh CBOE MPABO M MPABO
JIPYTUX JIIOJIEH HA OIINOKY;

- pa3BHUBaTh CIOCOOHOCTH ITOHU-
MaTh MUp C MO3UIIMH JPYroro ye-
JIOBEKa

OK 07. CopnelicTBoBaTh
COXPAHEHHUIO OKPYXKalo-
el cpenbl, pecypcocoe-
PEXKEHUIO, TPUMEHSITh
3HaHUs 00 U3MEHEHUU
KJIMMaTa, MPUHIIMIIBI Oe-
PEAKIITMBOTO TIPOU3BOI-
cTBa, 3¢ (HEKTUBHO JCHi-
CTBOBAaTh B UpE3BbIYAil-
HBIX CUTYaIUsIX

B o6s1acTH 3K0/10rMYECKOTO
BOCIIMTAHUS:

- ¢(OpMUPOBAHHOCTh IKOJIOTHYE-
CKOH KYJbTYpbl, IOHUMaHUE BIIU-
SIHUSI COLIMAJIbHO-IPKOHOMUYECKUX
MPOLIECCOB HA COCTOSIHUE MpPH-
POOHOM M COLMAIBbHOW CpPEHbL,
OCO3HaHUe TT00aTbHOrO XapaKTe-
pa 3KOJIOTHYECKUX TTPOOIIeM;

- IJJAHUPOBaHUE U OCYLIECTBJIE-
HME JICMCTBUH B OKpYXXaroliei
Cpele Ha OCHOBE 3HaHHUA Lenei
YCTOMYMBOIO PA3BUTHUSL YEJIOBE-
YECTBa;

AKTHUBHOE HENPUATHE JCUCTBUM,
MIPUHOCALIMX BpPEJ OKPYKaroLIEn
cpexne;

- YMEHHUE MPOrHO3upoBaTh Heba-
TONPUATHBIE HKOJIOTUYECKUE IIO-
CIIEACTBUS  TNPEANPUHUMAEMBIX
JNENCTBHMN, TPEAOTBPAIATh UX;

- PAacLIMpEHUE ONBITA JIEATEIbHO-
CTH DKOJOTHYECKON HampaBJICH-
HOCTH;

- OBJIaJICHHE HaBBIKAMU Yy4eOHO-
HCCIIEA0BATENIBCKOM, MPOEKTHON U
COLIMAJIbHON JESITEIbHOCTH

c(OpPMUPOBAHHOCTh YMEHHS TpUMeE-
HAThH IOJIyYEHHBIE 3HAHUS JUII O0bsiC-
HEHUS OMOJIOTMUECKHX TMPOILIECCOB U
SIBJICHUH, JJIs1 IPUHATUSA MPAKTUYECKUX
peuIeHui B TIOBCEJHEBHOM JKHU3HU C I1e-
a0 obecriedeHusi 6€30MacHOCTH CBOE-
IO 3/10pOBbSl U 3[I0POBbSl OKPYKAIOIIHUX
Jr07IeH, coOI0IeHus 3I0pOBOT0O 00pasa
YKU3HH, HOPM TPaMOTHOTO MOBEJICHUS B
OKpY’Karolllel IMPUPOJHOM cpene; Mo-
HUMaHHE HEOOXOAMMOCTH HCIOIb30Ba-
HUS TIOCTH)KEHUN COBPEMEHHOM OnoIio-
TUU U OMOTEXHOJIOTHI JJIsl paliiOHAIb-
HOT'O IPUPOAOIIOIB30BAHUS

B pesynbTaTe OCBOEHMsI MpOrpaMMbl YYEOHOH NHMCHUIUIMHBI pealu3yercs Imporpamma BOCIHTa-
HUS, HallpaBJIeHHas Ha (POPMUPOBAHME CIEAYIOMIMX JIHYHOCTHBIX pe3yabTaTtoB (JIP):

JIP 09 CoOGirroaromuii ¥ mporarasupyroInuid paBuiia 3J0POBOT0 U 0€30MacHOro o0pas3a KH3-
HU, CIIOPTa; MPEeayNpeKIAoUil JTMO0 MPEoI0IEBAIOIINNA 3aBUCUMOCTH OT allKOToJisl, Tabaka, MCUX0aK-
THUBHBIX BEUIECTB, a3apTHBHIX UTP U T.J. COXpaHAIOMUN NCUXOJIOTHYECKYI0 YCTOMUNBOCTh B CUTYaTUBHO
CJIOXKHBIX MJIM CTPEMUTEIBHO MEHSAIOINXCS CUTYalMSIX.

JIP 23 TMonyuenue o0y4yaronmMucs BO3MOKHOCTH CAMOPACKPBITUS U caMOpealin3aliys JINYHOCTH.

JIP 30 [ToHumaromuii CyIHoOCTb U COLMANBbHYIO 3HAUNMOCTh CBOEH OyayIiel mpodeccuu, nposis-
JISFOIIMM K HEN YyCTOMYMBBIN MHTEPEC.




2 CTPYKTYPA M COJIEP)KAHUE YUYEFHOM JTACIUILIAHBI

2.1 O0beM yueOHOM AMCUMILIMHBI M BUABI Y4eOHOI padoThl

Buj yueOHoi1 padoThI

O0BéM B ua-

cax
MakcumajbHas yyeOHass HAarpy3Ka (Bcero) 72
B T.U.
O0BEM 00pa3oBaTeJIbHOM NPOrPaAMMBbI Y4eOHOM TN CIUTIIIHHbI 48
B T.U.
OCHOBHOE cojIep:KaHue 48
B T.4.
TEOPETUIECKOe 00yICHUE 48
MIPAKTUYECKHE 3aHITHS 20
nab0opaTOpHBIC 3aHATHS 4
IIpodeccrnoHaIbLHO-OPHMEHTHPOBAHHOE COIePKaHUe 12
B T.U..
TEOpETUYECKOe 00yueHue 2
MPAKTUYECKHE 3aHITHS 8
11ab0opaTOpHBIC 3aHATHS 2

IIpome:xxyTounas arrecranusi B popme
ougpepenyuposannozo 3auema (2 ceMmectp)




2.2 TemaTn4yecknii miiad u coaepxkanue yueonou nucuuniannabl OY .13 BUOJIOTI'UA

®opmupyemMble
HaumenoBanue Conep:kanue y4eOHOro MaTepuaJa, IpakTu4ecKkue M JadopaTopHble 3aHATHS, Oo0bem kommnerenuu (OK, IIK) n
pa3/iesioB U TeM caMocCTosiTeIbHAsA padoTa 00y4yaommxcst 4yacos JIMYHOCTHBIE Pe3yJIbTaThl
(JIP)
1 2 3 4
1 cemectp (22 yaca — gk + 2 yaca g6 + 8 yacoB n3)
Pa3nes 1. Kilerka — cTpyKTYPHO-(QYHKIIHOHAJIbHAS eIMHUIIA 5KHBOTO 18
Tema 1.1. Coaep:xaHue yueOHOro MaTepuaJia 2 OK 01, OK 02,0K 04, OKO07,
Buosiorus Kak Hayka. CoBpeMeHHbIE 0Tpaciu OHOJOrMYeCKUX 3HaHui. CBA3b OHONIOTUM C IPYTUMHU HAYKaMH: 2 JIP 09, JIP 23, JIP 30
OO6mas xapakTepucTu- | Guoxumusi, 6nodusmka, OMOHKMKa, reHoreorpadus u ap. Poib u MecTo Grosoruu B Gop-
Ka JKU3HHU MHUpPOBaHUM COBPEMEHHON Hay4YHOI KapTUHBI MUPA. YPOBHHM OpraHU3allM KUBOW MaTe-
pun. OOwas XapakTepUCTUKA *KU3HU, CBOWCTBA KUBBIX CHUCTEM. XHMMHUYECKHH COCTaB
KJICTOK
Tema 1.2. Cojaep:kaHue y4e0HOro MaTepuaa 6 OK 01, OK 02,0K 04, OKO07,
CrtpykTypHO- Knerounas teopus (T. IlIBann, M. Illneiinen, P. BupxoB). OcHOBHBIE MONOXKEHHS CO- 2 JIP 09, JIP 23, JIP 30
(pyskuuonansHas op- BPEMEHHOM KJIETOYHOU TeOopuu. THIIBI KIIETOYHOW OPraHU3alUU: IMPOKAPUOTUUYECKUN U
TaHU3a1us KJIeTOK syKapruoTHuecKui. OJHOKIETOUHbIE 1 MHOTOKJIETOYHbIE OpraHn3Mbl. CTpoeHHe IpoKa-
puotHueckor kiaeTku. CTpoeHre dyKapHOTHIEeCKON KiIeTKH. HekneTounbie (hOpMBI KK 3-
HU (BUpYCHI, OakTepruodarn)
JlabopaTopnasi padora Nel 2 OK 01, OK 02,0K 04, OKO07,
CrtpoeHue KJeTKH (pacTeHUs, >KUBOTHBIC, TPUOBI) U KIIETOUHBIE BKIIOYEHHS (Kpaxma, JIP 09, JIP 23, JIP 30
KapOTUHOMIbI, XJIOPOIJIACThI, XPOMOILJIACTHI)
IIpakTuyeckoe 3anaTue Nel 2 OK 01, OK 02,0K 04, OKO07,
Bupycubie u 6axtepuanbHble 3a0oneBanus. OOmIMe NPUHIUIIBI UCTIONb30BaHMS JIEKap- JIP 09, JIP 23, JIP 30
CTBEHHBIX BelecTB. OCOOEHHOCTH NPUMEHEHNS] aHTUOMOTHKOB.
IIpeocmasnenue ycmuvix coobwjenull ¢ npezenmayuell, no0020MoGIeHHbIX N0 NEePEyHIO
UCMOYHUKOS, PEKOMEHO0B8AHHBIX Npenodasamesnem
Tema 1.3. CtpykrypHo- | Coep:kaHue y4eOHOI0 MaTepuaja 4 OK 01, OK 02,0K 04, OKO07,
¢ynkunonaabublie pak- | XpomocomHas teopust T. Moprana. CtpoeHue XpoMocoM. XpOMOCOMHBIA HaboOp Kiie- 2 JIP 09, JIP 23, JIP 30

TOPbI HACJIECACTBEHHO-
CTH

TOK, TOMOJIOTUYHBIE ¥ HErOMOJIOTUYHBIE XPOMOCOMBI, TAIJIOWAHBIA M IUIUIOWIHBINA
Habop. Hykneunossie kucnotel: JIHK, PHK HaxoxieHune B KJeTKe, UX CTPOEHUE U
dbyHKIMH. MaTpudHbIE TTPOIIECCH B KJIETKE: PEIUTUKAIMs, OMOCHHTE3 OeJKa, penaparusi.




I'eHeTUeCcKN KO U €r0 CBOMCTBA

IIpakTH4eckoe 3anATHE No2 2

Pemrenue 3amau Ha ompeeneHUe MOCIEAO0BATEILHOCTH HYKJIEOTHIOB, AMUHOKHUCIIOT B

HOpPME U B cllyyae U3MEHEHUs ocieoBaTebHOCTH HykiIeotuoB JJHK
Tema 1.4. Coaep:xaHue yueOHOIro MaTepuaJia 2 OK 01, OK 02,0K 04, OKO07,
Oo0meH BemecTB U npe- | [lorstue mera®onusm. ACCUMUIISALINS U JUCCUMUIISIIUS - JIBE€ CTOPOHBI METa0oJIM3Ma. 2 JIP 09, JIP 23, JIP 30
BpallleHHe JHepruu B Tunbr oOMeHa BemiecTB: aBTOTPO(MHBIA U TeTepoTPOpHBINA, adpOOHBI U aHAIPOOHBII.
KJIeTKe [Tnactuueckuit oOMen. doTocuHTe3. XeMOCHHTE3
Tema 1.5. )Kuznennniii | Conep:kanue yueO0HOro MaTepuajia 2 OK 01, OK 02,0K 04, OKO07,
UK KJIeTkn. Muro3s. Knerounslii iUk, ero nepuoasl. MUTO3, €ro CTaiuk U MPOUCXOMIINE Mpouecchl. bro- 2 JIP 09, JIP 23, JIP 30
Meiio3 JIOTMYECKOE 3HAYECHHE MUTO3a. Meio3 u ero craauu. [loBeneHne XpoMocoM B Meo3e.

Kpoccunrosep. buonornueckuit cmpici Merio3a

MoneKyssIpHBIA YPOBEHb OPTaHU3AIHH KHBOTO 2 OK 01, OK 02,0K 04, OKO07,

JIP 09, JIP 23, JIP 30

Pa3pnen 2. Ctpoenune u QyHKIMH OPraHu3Ma 14
Tema 2.1. Ctpoenne op- | Conep:kanue yueOHOro MaTepuajia 2 OK 01, OK 02,0K 04, OKO07,
raHU3Ma MHOroKJIeTOYHbIE OpraHu3Mbl. B3auMOCBsI3b OPraHOB U CUCTEMBI OPraHOB B MHOT'OKJIE- 2 JIP 09, JIP 23, JIP 30

TOYHOM OpraHu3Me. ['omeocTa3 opraHuzMa U €ro MojjAepKaHue B IMPOLECcCe KU3HEIes-

TEIHHOCTHU
Tema 2.2. Cojaep:kaHue y4e0HOTro MaTepuaa 2 OK 01, OK 02,0K 04, OKO07,
DopMbI Pa3MHOKEHUA ®opMbl pa3MHOXKEHHs OpraHu3MoB. becronoe u nonoBoe pasmMHoxeHue. Buasl Gecrio- 2 JIP 09, JIP 23, JIP 30
OpPraHu3MoB noro pasmHoxkeHus. [lomoBoe pazmHoxeHue. ['amerorenes y >kuBoTHBIX. Criepmarore-

He3 1 ooreHe3. CTpoeHue MoJjJoBbIX KIeTOK. OMI0I0TBOPEHHE
Tema 2.3. Coaep:kaHue yue0HOro MaTepuaa 2 OK 01, OK 02,0K 04, OKO07,
OHnTOrenes pacrenui, WuauBuayanbHOe pa3BUTHE OpPTraHM3MOB. OMOpuoreHes u ero craguu. IloctamOpuo- 2 JIP 09, JIP 23, JIP 30
’KUBOTHBIX U YeJIOBeKAa | HanbHBIA meproj. CTaauu MOCTOIMOPHOHAIBHOTO Pa3BUTHUS Y KUBOTHBIX U YeIIOBEKA.

[Ipsimoe u Henpsimoe pa3BuTHE. buonornueckoe crapeHue u cmeptb. OHTOreHE3 pacTe-

HUH
Tema 2.4. 3akoHoMmep- Coaepixanue yueOHOIro MaTepuaJa 4 OK 01, OK 02,0K 04, OKO07,
HOCTH HaCJeJ0BaHUA OcHOBHBIE TIOHATHUS T€HETUKH. 3aKOHOMEPHOCTH 00pa3oBaHus rameT. 3akoHbl I'. MeH- 2 JIP 09, JIP 23, JIP 30

nenst (MOHOTHOPHTHOE | MTOJTUTHOPUIHOE CKpelrBanue). B3anMoaeiicTBrue reHoB

IMpaxkruyeckoe 3ausitue Ne3 2

Pemenne 3aaa4 Ha OHNpCACICHUEC BECPOATHOCTU BO3HUKHOBCHHUA HACICACTBCHHBIX ITPH-
3HAKOB IIpU MOHO-, OU-, HOJ'II/ITI/I6pI/II[HOM 1 aHAJIM3UPYIOMIEM CKPCHIMBAHHWU, COCTABJIC-
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HHUC T'CHOTUITMYCCKUX CXCM CKPCHIMBAHUA

Tema 2.5. Cuenjienuoe
HacJieJ0BaHHue PU3HA-
KOB

Conep:kanue y4eOHOTro MaTepuaa

3akonbl T. Moprana. CueruieHHOE HacjlelIOBaHUE TI'€HOB, HapYIICHHWE CLEIUICHUS.
HacnenoBanue npu3HakoB, CIETUIEHHBIX C MOJIOM

N

IIpakTnueckoe 3ansaTue Ned

Pemenne 3ama4 Ha onpeneneHUe BEPOSATHOCTH BO3HUKHOBEHUS HACJICICTBEHHBIX IPH-
3HAKOB IIpU CLEIJICHHOM HaCJIEOBAaHUH, COCTABICHUE NEHOTUIIMYECKUX CXEM CKpPEIU-
BaHUs

OK 01, OK 02,0K 04, OKO07,
JIP 09, JIP 23, JIP 30

2 cemecTp (26 yacoB — JIk + 2 yaca Ji0o + 12 yacoB n3)

Pasznea 2. Ctpoenne u pyHkuuu opranusma (2 cemecrtp)

Tema 2.6. 3akoHomep-
HOCTH U3MEHYHBOCTH

Conep:xanue yueOHOro MaTepuaJia

I/ISMGHLH/IBOCTI) HpI/ISHaKOB. BI/I[[I)I N3MCHUYNBOCTHU:. HACJIICACTBCHHAsI W HCHACJICACTBCH-
Has. 3aKOH TOMOJIOTHYECKHUX PAIOB B HacieAcTBeHHON m3MeHunBocTu (H.M. BaBuiios).
MYTaIII/IOHHaSI Teopm{ N3MCHUYHNBOCTHU. BI/II[I)I MyTaIII/If/'I nu HpI/I‘II/IHI)I X BO3HUKHOBCHUS.
Kapuorun yenoBeka. HacnmencTBeHHble 3a0osieBaHus desioBeKa. [ €HHbIE U XpOMOCOM-
HbIe 00JIe3HU YelloBeKa. BoJe3HU ¢ HACJICICTBEHHOHN IMPEIpaciioioXeHHOCThI0. 3HAYC-
HHUE MEIUITMHCKOW T'CHETHKH B MPEIOTBPAIICHUH M JICYCHHHM I€HETHYCCKUX 3a0oJieBa-
HUM JeoBeKa

oo 8

IpakTuyeckoe 3ansaTue NeS
Pemrenne 3ama4 Ha omnpeznesneHre TUIIA MyTallMHM IIPU IIepeAade HacJIeICTBEHHBIX MpPH-
3HAKOB, COCTABJICHNE F'€HOTUITMYECKUX CXEM CKPEIINBAHUS

OK 01, OK 02,0K 04, OK07,
JIP 09, JIP 23, JIP 30

CrpoeHure u QyHKIIMHM OpraHu3Ma

OK 01, OK 02,0K 04, OK07,
JIP 09, JIP 23, JIP 30

Pa3nen 3. Teopusi 3BoJ1IonMH

oo

Tema 3.1. UcTopus 3B0-
JIIOIMOHHOT0 Y4YeHMSI.
Muxkpo3Bosrrouus

Conep:xaHue yueOHOro MaTepuaJia

o

[TepBrie sBomormonnsie koHuenuuu (K.b. Jlamapk, XK.JI. brodhdon). IBomonnonnas
teopus Y. [lapBuna. CHHTETHUYECKAsE TEOPUS IBOJIOLUU U €€ OCHOBHBIE MOJIOKESHHUS.

MHKPOBBOJ’IIOIII/I?[. HOHyJ'IfIIII/ISI KaK JJICMCHTapHad CIWHHIA 3BOJIIOLWH. T'eneTnueckue
OCHOBBI JBOJIIOIMH. DIeMeHTapHble (akTopsl HBomoLMU. EcTecTBeHHBIM OTOOpD -
HaNpaBJSTFOIUH GakTop IBOIONMH. BugooOpa3oBaHue Kak pe3yabTaT MHKPOIBOIIOIHA

o

OK 01, OK 02,0K 04, OKO07,
JIP 09, JIP 23, JIP 30

Tema 3.2. Makpo3Bo-
Jionus. Bo3HHKHOBeHHE
U Pa3BUTHE )KU3HU HA
3emuie

Conep:xxaHue yueOHOro MaTepuaJia

MaxkposBomrorusi. @opMbl ¥ OCHOBHBIE HampaBieHusi makposBomtonuu (A.H. Cesep-
1oB). [lytu noctmwkenus 6nonornueckoro nporpecca. Coxpanenune OnopaznooOpasusi Ha
3emuie.
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['unotessl 1 TeOprUK BO3HUKHOBEHUS KU3HU Ha 3emuie. [losiBieHrEe NEPBBIX KIETOK U UX
sBomtonus. [Ipokapuots! u sykapuoTsl. [IponcxoxaeHrne MHOTOKJIETOYHBIX OPraHU3MOB.
Bo3HuKHOBEHNE OCHOBHBIX 1IAPCTB SYKAPHOT

Tema 3.3. IIpoucxo:kae- | Coaep:kaHue yuedOHOTro MaTepHuaJia 2 OK 01, OK 02,0K 04, OKO07,
HHE YCJIOBEKA — AHTPO- | AxTporosnorusi — Hayka o uejoBeke. CucTtemMaTHdyecKkoe MoJiokeHue denoBeka. Cxoj- 2 JIP 09, JIP 23, JIP 30
norexes CTBO U OTJIMYMS Y€JIOBEKa C )KUBOTHHIMU. OCHOBHBIE CTaIUU aHTPOIOreHe3a. DBOIIOLIHS

COBPEMEHHOT0 YEJIOBEKA.

YenoBeueckue pachl M UX €IUHCTBO. BpeMs u myTH paccelieHus 4elloBeKa IO IUJIaHeTe.

[TprucnocoOIeHHOCTD YeTI0BEKa K Pa3HBIM YCIOBHSIM CPEJIbl
Paszaea 4. Dxojiorus 18
Tema 4.1. Dxo0oruue- Conep:xanue yueOHOro MaTepuaJia 2 OK 01, OK 02,0K 04, OKO07,
ckue gpakrTopsl U cpeabl | Cpenpl oOUTaHUS OPraHU3MOB: BOJIHASI, HA3EMHO-BO3/YIIIHAS, TIOYBEHHAs, BHYTPHOPTa- 4 JIP 09, JIP 23, JIP 30
JKM3HHU HU3MEHHAs1. OU3HKO-XUMHYECKHE OCOOCHHOCTH Cpell 0OMTaHus opraHu3MoB. [Ipucmo-

coOJIeHHsI OPTaHU3MOB K KM3HU B pa3HbIX cpenax. [loHsTue skomorudeckoro (akropa.

Knaccudukanus sxonormueckux (akropos. [Ipasuno muaumyma FO. JInbuxa. 3akon

tonepantHocTd B. [llendopma
Tema 4.2. Ilonyasiuus, | Coaep:kaHue y4eOHOI0 MaTepuasa 4 OK 01, OK 02,0K 04, OKO07,
€0001IeCTBA, IKOCHCTEe- | DKOJIOTUYECKasi XapaKTepUCTUKA BUAA U MOMYJISIIMU. JKOJOTHYecKasi HUIIA BUAa. JKO- 2 JIP 09, JIP 23, JIP 30
MBI JIOTHYECKUE XapaKTEPUCTUKU momyisinuu. Coo0IecTBa 1 9KOCUCTEMBI. BHOIIEHO3 1 ero

cTpyKTypa. CBsizu Mexy opraHu3MaMu B OuoreHose. CTpyKTypHbIE KOMIIOHEHTHI 9KO-

CHCTEMBI: TIPOYIIEHTHI, KOHCYMEHTHI, pEAYIIEeHTHL. KpyroBopoT BemecTB U MOTOK dHEP-

ruu B 3kocucteme. Tpoduyeckue ypoBHU

IIpakTuueckoe 3ansaTue Ne6 2 OK 01, OK 02,0K 04, OKO07,

Pemenne mpakTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aJaHUI MO MEPEHOCY BeIllecTBa U JIP 09, JIP 23, JIP 30

SHEPIUU B SKOCHCTEMaX C COCTaBJIEHUEM TPOoUUYECKHX ILienell U mupamui OMoMacchl U

SHEPTUU
Tema 4.3. buocdepa - Coaep:xaHue y4eOHOro MaTepuaJia 2 OK 01, OK 02,0K 04, OK07,
riaodajibHas 3KoJornde- | buocdepa — xuBas obonouka 3emnu. PazuTtre mnpencraBieHuit o Onocdepe B Tpynax 2 JIP 09, JIP 23, JIP 30
CKas cucTeMa B.U. Bepnasnckoro. Obmactu 6uocdepsl U ee KOMIOHEHTHI. JKuBoe BelecTBo 61ochepsl

1 €r0 QYHKIIUH.

3aKOHOMEPHOCTH cyliecTBOBaHMs Onochepsl. OcodbenHHocTH Oruocheps! Kak riodaabHON

skocucTeMbl. JluHamuueckoe paBHoBecue B Ouocdepe. KpyroBopoTs! BemecTB u 61o-

reOXMMHUYeCKHe IUKIIBL. [ 100ambHble 9K0JI0rHYecKre MpobeMbl COBPEMEHHOCTH
Tema 4.4. Bausinne an- | Cojep:kaHue yueOHOro MaTepuaja 4 OK 01, OK 02,0K 04, OKO07,
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TPONOTreHHbIX GaKTo- AHTpONIOTeHHBIE BO3JEHCTBUA Ha Ouocdepy. 3arps3HEeHHs Kak BUJA aHTPOIOTCHHOTO 2 JIP 09, JIP 23, JIP 30
poB Ha Ouocdepy BO3JICHCTBUS. AHTpONOreHHbIE BO3/eWCTBUA Ha atMmocdepy. BosnmelicTBus Ha rumpo-
chepy. BosnelictBus Ha nutochepy. AHTPOIOTCHHBIE BO3JCHCTBUS Ha OMOTHYECKHE
c000I11IeCTBA.
IIpakTnyeckoe 3ansaTHe Ne7 (mpoeccHOHAIBLHO-OPHEHTHPOBAHHOE) 2
OTx0abl IPON3BOJCTBA
Tema 4.5. Bausinue co- Conep:xaHue y4eOHOIro MaTepuaJia 4 OK 01, OK 02,0K 04, OKO07,
HHUAJIBHO- 310poBbe U €ro coctapisitone. akTopsel, MOJOKUTENBHO U OTPUIATEIBHO BIUSIOUINE 4 JIP 09, JIP 23, JIP 30
IK0JI0THYeCKHX (pakTO- | HA opraHusM yenoBeka. [IpobOiemMa TEXHOTEHHBIX BO3JCHCTBHI Ha 3J0pPOBbE YETIOBEKA
POB Ha 30POBbe YeJIO- | (3JIEKTPOMArHUTHBIC TOJS, OBITOBas XWUMHS, W3OBITOYHBIC IIYMBI, paaudanus ¥ T.IL.).
BeKa AnanTarnys opranu3Ma 4enoBeka K (akropaMm okpyskaromei cpensl. [Ipuaiunsr popmu-
poBaHMsl 3/I0poBhecOeperaromiero mnoseaeHus. dusnyeckas aKTUBHOCTh U 3/10POBBE.
broxuMuueckne acreKkTsl palmoOHAIBHOTO ITUTAHMS
JlabGoparopuasi padora Ne2 (nmpo¢eccuoHATIBLHO-OPUEHTHPOBAHHOE) 2
YMcTBEeHHas pab0TOCTIOCOOHOCTH
IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE CO/Iep:KaHMe (colep:KaHNe MPUKJIATHOT0 MOTYJIs1)
Pa3zgea S. buoJsiorusi B :xu3Hu 8
Tema 5.1. buorexnono- | Coaep:xkaHue yueOHOTro MaTepHuaJia 4 OK 01, OK 02,0K 04, OKO07,
THH B KH3HHU KaXKI0I0 buorexHonorus kak Hayka M Hpou3BOACTBO. OCHOBHBIE HaIpaBJICHUS COBPEMEHHOMU 2 JIP 09, JIP 23, JIP 30
onorexHonorur. MeTopl OMoTeXHOIOTHH. OOBEKTHI OMOTEXHOJIOTHH. JTHKA OMOTEX-
HOJIOTUYECKUX M TE€HETUYECKHX dKcrepuMeHToB. [IpaBuia nmoucka u aHann3a 6M0IKOI0-
TUYECKON MHGOPMAIMU U3 PA3IMYHBIX UCTOYHUKOB (Hay4Has ¥ y4eOHO-Hay4dHas JUTe-
paTypa, cpelicTBa MaccoBoi mH(GopMaIlnuu, cetb HTEpHET u Apyrue)
IMpakTuyeckoe 3ansTHe Ne§ 2 OK 01, OK 02,0K 04, OKO07,
Kelicpl Ha aHanu3 MHPOPMALMU O HAYYHBIX JOCTH)KEHHUSX B 00JACTH T'€HETHYECKUX JIP 09, JIP 23, JIP 30
TEXHOJIOTHH, KJIETOYHON MH)XKCHEPUH, TUIIEBBIX OMOTEXHOJIOTHH.
Tema 5.2. buorexnono- | Coaep:xkaHue yueOHOro MaTepHuaJia 4 OK 01, OK 02,0K 04, OK07,
THH B POMBINLIEHHO- IpakTuyeckoe 3anaTue Ne9 4 JIP 09, JIP 23, JIP 30
CTH Keiicbl Ha ananu3 nHGOPMAIK O Pa3BUTHH MPOMBIIIIEHHBIX OMOTEXHOIOTHIA
IIpome:xxyTouHasi aTTecTanus no JUCHUIIMHE. TudPEpeHITMPOBAHHBIN 3a4eT
Bcero: 72
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3. YCJIOBUS PEAJIM3AIIUU ITPOT'PAMMBI YYEBHOMW JUCIIUJIMHBI

3.1 TpeGoBaHusA K MUHMMAJIBLHOMY MAaTePHAJIbHO-TEXHUYECKOMY 00ecreYeHnI0

YueOHas TUCIUILTNHA peaTu3yeTcsl B yueOHOM KabuHeTe 0e30MacHOCTH JKU3HEICITeIbHOCTU U
3.1 TpeGoBaHusi K MUHMMAJIBLHOMY MATePUAJIbHO-TEXHUYECKOMY 00ecie4eHH 0

YueOHast qUCHUTUIMHA peaIn3yeTcs B ydeOHOM KaOMHeTe 0€301MacHOCTH KU3HEACATEIIbHOCTH.

O6opynoBanue y4eOHOT0 KaOMHeTa:

— TI0CAJ0YHbIE MECTA MO KOJIWYECTBY 00YUaIOIINXCS;

— pabouee MECTO MpernoaBaTes;

— METOAMYECKUE MaTePUAIIBI IO JUCIIUIUIAHE.

TexHuueckue cpencrsa oOydeHHs pabOYero MecrTa IMPeroaaBaTelis: KOMIBIOTEpHOe 000py-
JIOBaHKE, COOTBETCTBYIOIIECE COBPEMEHHBIM TPEOOBAHUSAM OE30MACHOCTH M HAIEKHOCTH, IIPEyCMaT-
pHBarOIee BO3MOXHOCTh MHOTO()YHKIIMOHAILHOTO KCIIOJIb30BAaHUS KaOMHETa C IIEJbI0 HM3YYCHUS
y4eOHOro mpeaMera, MyJIbTUMEIUHHOE 000pyaoBaHue (IPOEKTOP U MPOSKIIMOHHBIN 3KpaH WIH WH-
TepaKTUBHAs JI0OCKA), JIOKAJIbHAsS CETh ¢ BBIX0JI0M B Internet.

HanMeHoBaHHE CHICIIMAIEHOTO MTOMEIICHUS: YIeOHasT ayqUTOPHS JUIS TIPOBEACHMS MTPAKTHYC-
CKUX 3aHSTHH, TPYIIOBBIX KOHCYJIbTAIMN, WHAWBUIYAIBHBIX KOHCYJIBTAIUI, TEKYIIEr0 KOHTPOJIS,
MIPOMEKYTOYHOM aTTECTAI[MH, OCHAIICHHAs OOOPYJAOBAHHEM W TEXHUYECKUMHU CpPEICTBAMH O0yue-
HUS, @ TAK)KE YNTAIBHBIN 3aJ1, TOMEIIEHUE JJIsi CAaMOCTOSATEIBHOM PadOThI, C TOCTYIOM K ceTh «IH-
tepaeT» 1 DMOC. OCHAIIEHHOCTh: KOMITIEKT Y4eOHOH MeOeln, HOyTOyK, MPOSKIIMOHHOE 000py10-
BaHUE (MYJIbTUMEAMUHBINA IPOSKTOP U IKPaH).

3.2. UnopmannonHoe odecnevenne peaju3anum NporpamMmbl

Jlnist peanm3anuy MporpamMmbl OMOIMOTEUHbIH (HOHJT 00pa30BaTEeIbHON OpraHU3alUU TOJIKECH
UMETh MeYaTHbIe U/UIIU 3JIEKTPOHHbIE 00pa30BaTe/bHbIe U UH(OPMAIIMOHHbBIE PECYPCHI, PEKOMEHTY-
eMbl€ I UCII0JIb30BaHUs B 00pa30BaTEIbHOM MPOIIECCE.

3.2.1 OcHOBHBIE HCTOYHUKM:

Speirun B.H. buonorus: yueOnuk u | Mocksa: W3narenbcTBO | [DNEKTPOHHBIA  pe-
npakTukym s cpea- | FOpaiit, 2023.— 378 c.— | cypc]
HEro npodeccuo- | (IIpodheccuonansuoe odpazo-
HaJgpHOTO 00paszoBa- | BaHUE).
HUSA PEXHUM JOCTYTA:
https://urait.ru/bcode/511618
Speirun B.H. buonorus. bazossiii 1 | Mocksa : W3narenbcTBO | [DNEKTPOHHBIA  pe-
yrayonerasiii  ypos- | FOpaiit, 2023.— 380 c. — | cypc]
Hu: 10—11 kmaccsl @ | (Obmeo6pa3zoBaTeabHbII
Y4EOHHK JJIA CpeIHe- | ITUKII).
ro obmiero o0pa3oBa- | pexKUM JIOCTYyTIA:
HUS https://urait.ru/bcode/530646
AradonoBa U. | buonorusi:  6a3oBbIif | MockBa: ITpocsenienue, | [DNEKTPOHHBIN  pe-
b. YpOBEHb: YUeOHHK 2024. — 271 c. — pexum | cypc]
JIOCTyTIA:
https://e.lanbook.com/book/4
09217
3.2.2 JIonoJHUTEIbHbIE€ HCTOYHUKH
3axapos B.b. buonorus.  bazoBsiii | MockBa:  Pycckoe  cioBo, | [DneKTpoHHBIA — pe-
YPOBEHb. 10-11 | 2020 // OBC Aiibykc - cype]
KJIacc: Y4eOHUK Pexxum pocryma: nns aBTO-
pH3. NI0JIb30BATEIEH.
Jlamuuxkas, T. B. | buonorusa.  Tectsl : | Mocksa: N3narenbcTBO | [DNEKTPOHHBIN  pe-
yaebnoe nocobue mis | FOpaiit, 2023.— 40c.— | cypc]
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HHA

cpennero mpodeccu-
OHAJLHOTO 00pa3oBa-

BaHUE).
PEKHUM JIOCTYTIA:

(ITpodeccronansHoe 0Opazo-

https://urait.ru/bcode/519715

4 KOHTPOJIb 1 OHEHKA PE3YJIbTATOB
OCBOEHHA YYEFHOW JUCIATLIAHBI

KoHTponp ¥ OlleHKa pe3yabTaTOB OCBOCHHS Y4E€OHOW IWCIMILIUHBI PACKPHIBAIOTCS dYepe3
JMCIIATUTMHAPHBIC PE3yJbTaThl, HAallpaBJICHHbIE HA (OPMHUPOBAHUE OONIMX KOMIICTEHIIMHA 110 pa3jie-
JaM ¥ TeMaM CO/IepKaHusl yueOHOro Marepuania.

[Ipomexxyrounas arrectamnus B hopme oughghepenyuposannozo 3auema.

Oob6masi/npodeccuoHanbHast

JIP 09, JIP 23, JIP 30

KOMITETEHI[UA, JUYHOCTHbIE Pasznen/Tema THN OLeHOYHBIX MEPONPUSITH I
pe3yabratsl (JIP)
OK 01, OK 02,0K 04, OK07, |Tema 1.1. buonorus xak | @poHTaNIBHBIN OMPOC

Hayka. OOmiasi xapakTepu-
CTHKA KU3HU

OK 01, 0K 02,0K 04, OK07, | Tema 1.2. CrpykrypHo- | OueHuBaeMas TUCKycCUsl 110 BO-
JIP 09, JIP 23, JIP 30 (GyHKIMOHATBHASA ~ OpPraHu- | MPOCam JICKIIUU
3a1usl KJIETOK Beimonnenne u 3ammra jabopa-
TOPHOU pabOTHI
IIpaktuueckoe 3anstue. Ilpen-
CTaBJICHHE YCTHBIX COOOIICHUH C
Ipe3eHTalel, IOATrOTOBIECHHBIX
M0 TIEPEYHI0 HCTOYHUKOB, PEKO-
MEHJIOBaHHBIX MpenojjaBaTeieM
OK 01, OK 02,0K 04, OK07, | Tema 1.3. CtpykrypHO- | ®pOHTAIBHEII OMPOC
JIP 09, JIP 23, JIP 30 ¢dbynkunoHanbHble ¢akTopsl | [IpakTnueckoe 3aHaTue
HACJICICTBEHHOCTH

OK 01, OK 02,0K 04, OKO07,
JIP 09, JIP 23, JIP 30

Tema 1.4. OOMeH BeliecTB U
MpEeBpalleHHe JHEPTUU B
KJIETKE

OpOHTAIBHBIN ONIPOC

OK 01, OK 02,0K 04, OK07,
JIP 09, JIP 23, JIP 30

Tema 1.5. JKusHeHHBIN
OUKJI KJIeTKUu. Muto3. Meli-
03

OOcyxneHue Mo BOIpocaM JIeK-
1012031

OK 01, OK 02,0K 04, OK07,
JIP 09, JIP 23, JIP 30

Tema 2.1. Ctpoenue opra-
HU3Ma

OuenuBaemasi JUCKyCCUs

OK 01, OK 02,0K 04, OK07,
JIP 09, JIP 23, JIP 30

Tema 2.2. ®opMbI pa3zMHO-
JKEHUsI OPraHU3MOB

@pOHTAIBHBIN OIPOC

OK 01, OK 02,0K 04, OK07,
JIP 09, JIP 23, JIP 30

Tema 2.3. Ontorenes pac-
TEHUM, >KUBOTHBIX M YEIO-
BEKa

TectupoBanue

OK 01, OK 02,0K 04, OK07,

Tema 2.4. 3aKkOHOMEPHOCTHU

OpOHTAIBHBIN ONIPOC

JIP 09, JIP 23, JIP 30

JIP 09, JIP 23, JIP 30 HacJIeqOBaHUsI TectupoBanue
[TpakTudeckoe 3aHaTHE

OK 01, OK 02,0K 04, OK07, |Tema 2.5. CuemienHoe | TectupoBanue
JIP 09, JIP 23, JIP 30 HACJIEI0BAHUE IIPU3HAKOB IIpakTrueckoe 3aHsTHE

OK 01, OK 02,0K 04, OK07, | Tema 2.6. 3akoHomepHocTH | TectupoBanue

HU3MCHYHUBOCTH

IIpakTrueckoe 3aHsTHE
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OK 01, OK 02,0K 04, OKO07,
JIP 09, JIP 23, JIP 30

Tema 3.1. HUcropusa 3Boito-
UHUOHHOIO y4yeHus. Mukpo-
SBOJIIOIHS

@poHTATBHBIN OITPOC

OK 01, OK 02,0K 04, OK07,
JIP 09, JIP 23, JIP 30

Tema 3.2. Makpo3BOdIOLHUS.
Bo3HuKHOBEHHE U pa3BUTHE
JKU3HU Ha 3emJie

OnenuBaemast TUCKyCCHUS

OK 01, OK 02,0K 04, OKO07,
JIP 09, JIP 23, JIP 30

Tema 3.3. IlpoucxoxnaeHue
YeJIOBEKa — AaHTPOTOTEHE3

@poHTaIBHBIN OITPOC

OK 01, OK 02,0K 04, OKO07,
JIP 09, JIP 23, JIP 30

Tema 4.1. Dxomoruueckue
(baKTOPHI ¥ CPEIbI JKU3HH

TectupoBanue

OK 01, OK 02,0K 04, OKO07,
JIP 09, JIP 23, JIP 30

Tema 4.2. Ilomynsuwms, co-
00I1IECTBA, DKOCUCTEMBI

HpaKTquCKoe 3aHATUC

OK 01, OK 02,0K 04, OKO07,

Tema 4.3. buocdepa - rio-

OneHuBaemasi JUCKYCCHUS

JIP 09, JIP 23, JIP 30 OasibHast HKOJIOTHYECKasi cu- | TecTupoBaHue
cTeMa
OK 01, OK 02,0K 04, OK07, | Tema 4.4. Bnusaue antpo- | TectupoBanue

JIP 09, JIP 23, JIP 30

NOTeHHBIX  ()aKTOpOB Ha

ouochepy

IIpakTrueckoe 3aHsaTHe

OK 01, OK 02,0K 04, OK07,
JIP 09, JIP 23, JIP 30

Tema 4.5. Bausgame conu-
AIIbHO-DKOJIOTHYCSCKUX (haK-
TOPOB Ha 3JI0POBHE UYEIOBE-
Ka

OuenuBaemas 1UCKycCuUs
Bemmonnenue naboparopHoi pa-
00THI

OK 01, OK 02,0K 04, OK07,
JIP 09, JIP 23, JIP 30

Tema 5.1. Buorexnoiorum B
JKU3HUA KAXKIIOTO

Brimonmnenue keiica Ha aHalH3
uH(pOpMallUM O HAYYHBIX JIOCTH-
JKEHHMSIX B 00JIaCTH IeHETHYECKHUX
TEXHOJIOTUHM, KJICTOYHON WHXKEHE-
pUU, THUIIEBBIX OWOTEXHOJOTUH,
MPEJCTABIICHUE PE3YyJIbTaTOB pe-
IIEHUS KEeHCoB

OK 01, OK 02,0K 04, OKO07,
JIP 09, JIP 23, JIP 30

Tema 5.2. buorexHonoruu B
MPOMBIIUIEHHOCTH

Brimonnenue keiica Ha aHaum3
uH(poOpMallMi O pa3BUTUHU IPO-
MBIIIJIEHHBIX OMOTEXHOJIOT U,
MPEJCTABICHUE PE3YJIbTaTOB pe-
IICHHUS KeHCoB
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5. HEPEYEHDb UCHIOJIB3YEMbIX METOJ1OB OBYUYEHMUSA

5.1 IMaccuBHBbIE:

- JIGKIIUU TPaJUIMOHHbIE 0€3 MPUMEHEHHs] MYJIbTUMEAUMHBIX CPEACTB U 0€3 pazlaTOYHOro
MaTepuana;

- IeMOHCTpaIus y4eOHbIX (PHIBMOB;

- pacckas;

- CEeMHHApBI, IPEUMYIIIECTBEHHO B BHI€ 00CYK/ICHHUS JTOKJIAI0B CTYJACHTOB 110 TEM WJIM UHBIM
BOTIPOCaM;

- CaMOCTOSTEIbHBIE U KOHTPOJIbHBIE PAOOTHI;

- TECTHI;

- YTEHHE U OTPOC.

5.2 AKTHBHbBIE H HHTEPAKTHBHbIE:

- aKTUBHBIC M HHTEPAKTUBHBIC JICKIINH;

- pabora B rpymmax;

- yueOHasi TUCKYCCHS;

- JICJIOBBIC U POJICBBIC UTPBI;

- UTPOBBIC YIPAKHEHUS;

- TBOPYECKHE 3a/IaHUS;

- KpyTJIbIe CTOJBI (KOH(EPEHIIUH) C UCIIOIB30BAaHUEM CPEJICTB MYJIBTUMEINA;
- peleHne MpoOJIEeMHBIX 3a7ay;

- aHAJIN3 KOHKPETHBIX CUTYaIHi;

- METOJ] MOJIYJILHOTO O0yUeHMUS;

- 0Oy4deHHe ¢ MCIOJIb30BaHHEM KOMITBIOTEPHBIX 00yYaroIIUX MPOrpamm;
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