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1 TACHOPT PABOYEN NPOT'PAMMBI YYEBHOTI'O ITPEJIMETA
OY/.13 BUOJIOI'UA

1.1 O6a1acTh npuMeHeHus1 padoueil MporpaMMbl

PaGowas mnporpamma yueOHoro mnpenmera OVY/[.13 buonorus sBiseTcs dYacThiO
MporpaMMbI cpeHero oomero oopazoBanus no crenuanbHocTH CIIO 23.02.06 Texnuueckas
AKCILTyaTaIysl MOJBIKHOTO COCTaBa KEJIE3HBIX JI0POT.

I[Ipu peanuzanuu  paboueil  mporpaMMbl  MOTYT  HCIHOJB30BATbCA  PA3JIMUHbIC
0o0pa3oBaTeNbHBIC TEXHOJOTHUH, B TOM YHCJIEC TUCTAHIMOHHBIC O0PAa30BaTEIIbHBIC TEXHOJOTHH,
3JIEKTPOHHOE O0yUYECHHE.

Pabouas nmporpamma yae6Horo nipeamera OV /1,13 buomnorust Mo>keT OBITh HCITOJTb30BaHA B
npodeccuOHATbHON MOATOTOBKE, MEPENOArOTOBKE U MOBBIINICHUH KBaTU(UKAIMK paboyux IO
npodeccusm:

- MOMOIIIHMK MAIIMHUCTA TEIIOBO3a;

- IOMOIIIHUK MAIIMHUCTA JJIEKTPOBO3a;

- MOMOIIIHUK MAIIMHUCTA AJIEKTPOIOe3/1a;

-ciiecaphb 10 OCMOTPY M PEMOHTY JIOKOMOTHBOB Ha ITYHKTaX TEXHUYECKOTO 00CTYKUBAHHS;

- crecapb M0 PEMOHTY MOABHXKHOTO COCTaBa

1.2 Mecto yuyeoHoro npeamera B crpykrype OIIOII-IITIICC3:

B yuebnsix mianax OIIOII-IITICC3 yuebnas aucuumiaunaa OY /.13 buonorust BXoauT B
COCTaB OOLIMX y4eOHBIX MPEIMETOB, (POPMHUPYEMBIX M3 OOS3aTENbHBIX MPEIMETHBIX O0JacTeit
@®I'OC cpemnero obmiero obpazoBanms, s cnenuanbHocTeld CIIO. C yu€rom mpoduis
OCBaMBaeMOH CIICIMATBHOCTH JaHHas yuyeOHas JUCIUILIMHA peanu3yercs Ha | Kypce.

1.3 Iliianupyembie pe3yJibTAThI 0CBOCHHA Y4eOHOI0 NmpeaMera:

1.3.1 Leab yueOHOro npeamera:

- OCBOEHHUE 3HAHHMH O OMOJIOTHYECKUX CHUCTeMax (KJIeTKa, OpraHu3M, BHUJ, SIKOCUCTEMA);
UCTOPUHU PA3BUTHUSI COBPEMEHHBIX TPEICTABICHUI O KUBOW MPHUPOJIE; BHIAAIONINXCS OTKPBITHIX
B OHOJIOTMYECKOW HayKe; pojau OMOJIOTMYEeCKOH Hayku B (OPMHUPOBAHUU COBPEMEHHOMH
€CTeCTBEHHOHAYYHOH KapTHHBI MHPA; METOJJaX HAYIHOTO MTO3HAHHUS;

- OBJIQJICHUE YMEHMSIMU OOOCHOBBIBATH MECTO M POJIb OMOJIOTMYECKUX 3HAHUH B
NPaKTUYECKOH JIEATENBPHOCTH JIOJIeH, pa3BUTHH COBPEMEHHBIX TEXHOJIOTHH; TPOBOANUTH
HaOIIOIEHUsT 32 HKOCHCTEMaMU C IIeJIbI0 WX OIMCAaHHWA W BBISBJIEHUS ECTECTBEHHBIX U
AQHTPOIIOTEHHBIX N3MEHEHHIA; HAXOIUTh U aHAJIM3UPOBATh HH()OPMAIIHIO O JKUBBIX 00BEKTaX;

- pa3BUTHE TIO3HABATENIbHBIX HMHTEPECOB, MHTEIUICKTYAIbHBIX W  TBOPYECKUX
CIIOCOOHOCTENl B Tpollecce H3Y4YEHMsI BBIJAIOIIMXCSA JOCTHKEHMM OMOJIOTrWH, BOLIEAIINX B
00I11€YeNIOBEYECKYI0 KYJIbTYPY; CIOKHBIX M MPOTUBOPEUMBBHIX IyTEH pPa3BUTHS COBPEMEHHBIX
HAYYHBIX B3TJIS/IOB, HJEH, TEOpUH, KOHIEMIMH, pa3iuyHbIX TUnore3 (0 CYIIHOCTH U
IPOMCXOXKACHUH JKU3HH, YeJIOBEeKa) B X0/1€ Pa0OTHI C pa3IMYHBIMU HCTOUHUKAMH HH(OpMAIINH;

- BOCIUTaHHWE YOEXKJCHHOCTH B BO3MOXKHOCTH TIO3HAHUS JKMBOH TPHUPOIH,
HEOO0XO/IMMOCTH OEpeKHOr0 OTHOIIEHUS K NPUPOAHON cpene, COOCTBEHHOMY 3I0POBBIO;
YBa)KEHMsI K MHEHHIO ONIIIOHEHTA IpU 00CYKEHIHN OMOJIOTHYECKUX MPoOeM;

- HUCHOJb30BaHUE TNPHOOPETEHHBIX 3HAHUNW M yMEHUl B MOBCEJHEBHON >XU3HU JUIS
OILICHKH TOCJIEJICTBUI CBOEH NEATENBHOCTH M0 OTHOUICHHIO K OKpYXKarouleil cpene, 3JJ0pOBbIO
Jpyrux Jojieil 1 COOCTBEHHOMY 3/10pOBbIO; 0OOCHOBaHMS M COOJIIOJICHHUS Mep MPOQUIAKTUKU
3a0o0JIeBaHUH, MPaBUJI IOBEACHUSI B IPUPOJIE.

1.3.2 B pe3yabTaTe 0CBOCHUS Y4eOHOI0 npeaMeTa 00y4aromuiics 10JKeH

yMeThb:

- OOBSACHATH: poyib Ouosoruu B (HOPMHUPOBAHMM HAYYHOTO MHMPOBO33PEHUS; BKIAJ
OMOJIOTHYECKUX TEOpHi B (JOPMHUPOBAHUE COBPEMEHHOM €CTECTBEHHOHAYYHOW KapTHHBI MHpA;



€MHCTBO >KMBOW M HEXHUBOU MPUPOABI, POJICTBO KUBBIX OPraHU3MOB; OTPULIATEIILHOE BIIMSHUE
QJIKOTOJIsl, HUKOTHHA, HApKOTHUYECKHUX BEIIECTB HAa Pa3BUTHUE 3apOjbIllla YeJIOBEKa; BIIMSHUE
MYTareHOB Ha OPTraHU3M YEJIOBEKa, SKOJIOTUYECKHX (AKTOPOB HAa OPTaHU3MBI, B3aHMMOCBS3U
OpPraHU3MOB U OKPY’KaIOILEH Cpe/ibl; MPUYUHBI SBOJIIOINH, U3MEHSEMOCTH BUOB, HAPYLICHUI
pasBUTH OPraHU3MOB, HACJEACTBEHHBIX 3a00JE€BaHUM, MyTalWl, YCTOMYMBOCTH M CMEHBI
9KOCUCTEM; HEOOXOAUMOCTH COXpaHEHHsSI MHOT000pa3us BUJIOB;

- pemaTh 3JeMEHTapHble OMOJOTMYECKHE 3a/la4M; COCTaBIATH 3JIEMEHTApHBIE CXEMBI
CKpEIIMBAHUS U CXEMBI IIEpEeHOCa BEUIECTB U SHEPTUU B IKOCHCTEMaX (LMY MUTAHUS);

- OIIUCBIBATH 0COOCH BUIOB IO MOP(OITOTHUECKOMY KPUTEPHIO;

- BBISBJISITH IIPUCIIOCOOJIEHHS OPTaHU3MOB K cpesie OOMTaHUs, UCTOYHUKH MYTareHOB B
OKpYyXarollen cpejie (KOCBEHHO), aHTPOIIOT€HHbIE H3MEHEHUS B SKOCUCTEMAX CBOEH MECTHOCTH;

- CpaBHMBaTh: OHoJoruuyeckrue OOBEKThI (Tela JKUBOM M HEXKHMBOW MPUPOIBI IO
XUMHUYECKOMY COCTaBYy, 3apOJbIIIM YEJIOBEKAa M JPYTHX MIIEKOIUTAIOUIUX, HPUPOIHBIE
9KOCUCTEMbl U  arpodKOCHCTEMBbl CBOEHl MECTHOCTH), TpOLECChl (€CTECTBEHHbIH U
HCKYCCTBEHHBIH OTOOp, MOJIOBOE M OECronoe pa3MHOKEHHE) M JIeNaTh BHIBOABI Ha OCHOBE
CpPaBHEHUS,

- aHAJIM3MPOBATh U OLIEHUBATh PA3JIMYHbIC TUIIOTE3bI CYIIHOCTH JKU3HU, IPOUCXO0KICHUS
JKU3HU U 4YeJIOBEKa, INI00alIbHbIE SKOJOTHYECKHE MPOOIEeMbl U MyTH UX PELICHUSs, MOCIEICTBUS
COOCTBEHHOM JIEATEILHOCTH B OKPY>KaIOIIEH CpejIe;

- U3y4yaTh U3MEHEHHS B 9KOCUCTEMaX Ha OMOIOTMYECKUX MOJIEISIX;

- HaxXoIuTh WHPOPMALUI0O O OMOJOTHYECKHUX OOBEKTaX B PA3IMYHBIX HCTOYHUKAX
(Y4eOHBIX TEKCTax, CHpPaBOYHHMKAX, HAYUYHO-TIOMYISPHBIX H3IaHUSAX, KOMIIBIOTEPHBIX 0a3zax
JaHHBIX, pecypcax MHTepHeTa) U KpUTUUECKH €€ OLICHUBATD;

UCIIOJIb30BaTh MPUOOPETCHHbIE 3HAHHMS U YMEHHUS B IMPAKTUYECKOW AEATEIbHOCTU H
MIOBCEIHEBHOM JKU3HU JJIS:

- coOmoneHus Mep Npo(UIAKTUKU OTPaBIIEHUH, BUPYCHBIX W JPYrux 3a00JIeBaHUI,
CTPECCOB, BPEIHBIX MPUBBIUEK (KypeHHUE, aJIKOIOJU3M, HAapKOMaHMs); MpaBUJ IOBEICHUS B
IIPUPOJHON Cpene;

- OKa3aHus MEpPBOI MOMOIIM NPH MPOCTYIHBIX U JAPYrUX 3a00JeBaHUSX, OTPaBICHUU
NUILEBBIMU IPOAYKTAMU;

- OLIGHKM ATMYECKHUX acCHEeKTOB HEKOTOPBIX HCCIENOBaHUI B 001acTH OMOTEXHOJOTUU
(KJIOHMpOBaHUE, UCKYCCTBEHHOE OILUIOI0TBOPEHHUE);

- TIOHMMaHUS B3alMOCBSA3M Y4YeOHOro IpeiAMera ¢ OCOOEHHOCTAMHU Ipodeccuilt u
npo¢ecCHOHATIBHON JIESTEIbHOCTH, B OCHOBE KOTOPBIX JIe)KAT 3HAHUA MO JaHHOMY y4yeOHOMY
peaMeTy.

3HATh:

- OCHOBHBIE MOJIOKEHUSI OMOJIOTMYECKUX TEOpUl (KJIE€TOYHas, HBOJIIOLMOHHAs Teopus Y.
HapBuna); yuenue B.M. Bepnaackoro o Ouocdepe; cymHocTh 3akoHOB I'. Mennens,
3aKOHOMEPHOCTEN U3MEHYUBOCTH;

- CTpOEHHE OMOJIOTUYECKUX OOBEKTOB: KJIETKH; T€HOB U XPOMOCOM; BHJAa M IKOCHUCTEM
(cTpykTypa);

- CYIIHOCTh OHMOJOTMYECKHX IMPOIIECCOB: Pa3MHOXKEHHUE, OIUIOJOTBOPEHHE, ACHCTBHUE
HMCKYCCTBEHHOTO M €CTECTBEHHOTO OTOOpa, opMUpOBaHWE MPUCTIOCOOIEHHOCTH, 00Opa30BaHUE
BUJIOB, KPYTOBOPOT BEILIECTB U MPEBpAIleHHUs SHEPTUU B SKOCUCTeMax U duocdepe;

- BKJIAJl BBIJIAIOLUXCS YUCHBIX B pa3BUTHE OMOIOTMUECKON HAYKU;

- OMOJIOrMYECKYI0 TEPMUHOJIOTHIO U CUMBOJIHKY;

1.3.3 IlnanupyemMsble pe3yJbTaThbl OCBOCHHS Yy4eOHOI0 MpeaMera:
Oco0oe 3HaueHue yuyeOHasi JUCHUIUIMHA UMeeT npu GopmupoBanuu u pazsutuu OK 01,
OK 02, OK 04, OK 07, IIK 2.2



O01mme KOMIeTeHMHT

Ilanupyemblie pe3yabTaTbl 00y4eHUs

Oo0mmue JMcnuIInHapHbIe
OK 01. BeiOupats B 4acTu TPYAOBOro | ChOPMUPOBAHHOCTh  3HAHHUM O
CTIOCOOBI PEIICHUS 331a4 | BOCIIUTAHHUS: MecTe H poJid OHOJOTHH B
npodeccnoHanbHOM - TOTOBHOCTb K  TpPYAY, | CHCTEME HAy4yHOIO  3HAHUS;
NS TEIbHOCTH OCO3HaHHE [IEHHOCTH | (DYHKIIMOHAJIILHOW T'PaMOTHOCTHU

IMPUMEHUTEIIBHO K
Pa3JIMIHBIM KOHTCKCTaM

MacTepcTBa, TpyAoJto0ue;

- TOTOBHOCTH K aKTHBHOM
JIeATeTLHOCTH
TEXHOJIOTHYECKOM u
COITMAIbHOM HAIPaBICHHOCTH,
CIIOCOOHOCTh ~ MHMIIMHUPOBATD,
IJIaHUPOBATH u
CaMOCTOSITCJIBHO  BBITIOJHSATH
TaKylo JAesITebHOCTD;

-  HUHTEpeC K pa3IMYHBIM
chepam  mpodeccruoHaTbHON
JIeSITCIIbHOCTH,

OBnaseHue yHHUBEpPCATbHBIMU
y4eOHBIMU TI03HABATEIbHBIMHU
NEUCTBUSIMU:

a) 0a3oBble JIOTMYecKHe
aelcTBUA:

- CaMOCTOSATEIIBHO
dbopMynupoBath u
aKTyaJIu3upoBaTh  Mpodiemy,
paccMaTpuBaTh ee
BCECTOPOHHE;

- yCTaHaBIUBATh
CYIIECTBEHHBIM TPHU3HAK WIU
OCHOBaHUSl JJisi CpaBHEHUS,
Kiaccuukanuu u 0000IICHUS;
- ONpEeEeNsATh 1eTn
JIeSITEIIbHOCTH, 3a/1aBaTh
napaMeTpsl M KPUTEpUU HX
JIOCTYKCHMUS;

- BBIBJISITH 3aKOHOMEPHOCTH U
MIPOTUBOPEUUS B
paccMaTpuBaeMbIX SIBICHUSX;

-  BHOCHUTh KOPPEKTHBHI B
JIeSITeIIbHOCTb, OIIEHUBATh
COOTBETCTBHE pe3yIabTaTOB
LeasiM,  OLIEHUBATh  PHUCKHU
MOCJIEACTBUN NeITEITbHOCTH,

- pa3BUBaTh  KpeaTHBHOE
MBIIJIEHWE TPUH  PEHICHUHN
YKU3HEHHBIX TIpo0OiieM

0) 0a3oBbIe
HCCJIe10BATEILCKHE
nefcTBUSA:

- BIAJETh HaBBIKAMU y4eOHO-
HCCIIEN0BAaTENbCKOMN u

YeoBeKa TUIst pereHus
KHU3HEHHBIX MPo0IeM;
c(OPMHPOBAHHOCTh YMEHUS
pacKkpbIBaTh coJiepKaHue
OCHOBOIIOJIATrAIOIIHX
OMOJIOTUYECKUX TEPMUHOB U
TIOHSITHIA: KHU3Hb, KJIETKA, TKaHb,
opras, OpraHu3M, BU/I,
TOTTYJISIIIHS, IKOCHCTEMA,
OMOIIeHO3, ounocdepa,
MeTabosu3M (0OMEH BEIIECTB U
IIPEBPAILICHHE SHEPTrUn),
romMeocras (camoperynsuus),
OuocuHTe3 OenKa, CTPYKTypHas
OpraHu3ais JKUBBIX CHCTEM,
JIMICKPETHOCTh, CaMOPEryJISLus,

CaMOBOCITPOU3BE/ICHUE
(penpoaykius),
HACJIEJICTBEHHOCTD,
U3MEHYHBOCTb,
JHEPro3aBUCUMOCTb, POCT H
pasBuTue, ypOBHEBast
OpraHH3aIus;
c(hOopMUPOBAHHOCTH yMEHUs
pacKpbIBaTh co/iepKaHue
OCHOBOIIOJIATAFOIINX
OMOJIOTUYECKHX  TEOpUl |
THUIIOTE3: KJICTOYHOM,

XPOMOCOMHOM, MYTallMOHHOU,
JBOJTIOITMOHHOM,
NPOUCXOXKAECHHUS  KM3HU U
YEJIOBEKa;

c(hOpMUPOBAHHOCTh yYMEHUs
pacKpbIBaTh

OCHOBOIIOJIATr aI0IINE
OMOJIOTMYECKNE  3aKOHBI |
3akoHomepHoctu (I'. Mengens,
T. Moprana, H.M. Baswiosa,
3. I'ekkenst, ®. Mromnepa, K.
bapa), TPAHUIIBI ux
MPUMEHUMOCTH K  JKUBBIM
CUCTEMaM;

npuoOpeTeHue OTIBITa
TIPUMEHEHHUSI OCHOBHBIX
METOJOB HAy4YHOro MO3HaHUS,
WCTIONB3YEMBIX B OHMOJIOTHU:




MPOEKTHOMN JIeSITEILHOCTH,
HaBBIKAMH paspeliieHus
po0Jem;

- BBISIBJIATH MPUYUHHO-
CIIeICTBEHHEIE CBSI3U H
aKTyaJIu3upOBaTh 3azauy,
BBIIBUTaTh TUIIOTE3Y ee
perieHus, HaXOJINUThb
apTyMEHTHI IS
JI0Ka3aTelIbCTBa CBOMX
YTBEPKJICHHH, 3aJaBaTh

rapameTpsl u KpUTEpUU
peleHus;

- AQHAJIU3UPOBATH IIOJYYEHHBIE
B XOJ€ peLeHUs 3ajadu
pe3ynbTaThl, KPUTHYECKH
OLICHMBAaTh HUX JOCTOBEPHOCTb,
IIPOTHO3UPOBATh U3MEHEHHUE B
HOBBIX YCJIOBHSIX;

- YMETb NIEPEHOCUThH 3HAHUS B

II03HABATEJIbHYIO "
PAaKTUYECKYIO obnacTtu
KU3HEJEATEIIbHOCTH;

- YMETh UHTETPUPOBATh 3HAHHUS
U3  Pa3HBIX PEIMETHBIX
obnacreii;

- BBIJABUraTh HOBBIE HJIEH,

npeJiarath OpPUTHHAIILHBIC
Ioaxoabl 1 peIHeHI/ISI;

- CII0OCOOHOCTD Hux
HCIIOJIb30BaHUS B
[M03HABATEIHLHOMN u

COLIMAIbHON NPAKTHKE

HaOJIIOAeHUS u OITMCaHU
KHUBBIX CHCTCM, HpOHeCCOB n

SIBJICHH; OpraHu3aIHH u
IpoBeJeHUSI  OMOJIOTMYECKOTO
IKCIICPUMEHTA, BBIJIBHDKCHUS
TUIIOTE3, BBISIBJICHUS
3aBHCHUMOCTH MEXIY
WCCIIEyeMbIMU  BEIIMYMHAMH,
00BSICHCHHS MOJTYYEHHBIX
pE3yIIbTaTOB u
(dhopmynupoBaHUs BBIBOJIOB C
HCII0JIb30BaHHEM HAYYHBIX
MOHATHI, TEOPUM U 3aKOHOB;

c(hOpMUPOBAHHOCTH YMCHHUS
BBIJICIIATH CYLIECTBEHHbIE
NpU3HAKA  BHUPYCOB,  KJIETOK
MIPOKAPHOT u 9YKapuoT;
OJIHOKJICTOYHBIX u
MHOTOKJICTOYHBIX ~OpPTaHHU3MOB,
BHJIOB, OHOTeOIICHO30B u
DKOCHCTEM; 0COOEHHOCTH
MPOIIECCOB OOMEHA BEIIECTB U
IPEBPAIICHUS SHEPTUU B
KIIETKE, dboTocuHTE3A,
IJIACTUYECKOTO u
SHEPIreTHYECKOTO oOMmeHa,

XEMOCHHTE3a, MHTO3a, Meio03a,
OIJIOJIOTBOPEHMSI, DPA3BUTUA U
pa3MHOXKEHHS,
VH/IUBUAYaJIbHOTO pa3BUTHS
opraHusma (oHTOTEHE3A),
O60pbOBl 32  CYIIECTBOBAaHME,
€CTECTBEHHOI'O otbopa,
BU1000pa30BaHUs,
MPUCTIOCOOTIEHHOCTH
OpPraHU3MOB K cpenie oOMTaHus,
BIMSTHUS KOMIIOHEHTOB
9KOCHUCTEM, AHTPOTIOT€HHBIX
W3MEHEHUH B  JKOCHCTEMAX
CBOEH MECTHOCTH, KPYroBOpOTa
BEIIIECTB " IpeBpalieHne
SHepruu B 6uocdepe;
c(hOopMUPOBAHHOCTH yMEHUS
pemaTb OMOJNIOTHYECKHE 3a/1a4H,
COCTaBIISITh TCHOTHITNYECKHE
CXEMBl  CKpCIIMBaHUS  JJIs
pasHBIX THUIIOB HACJIEIOBAHUS
NPU3HAKOB Y  OpPraHU3MOB,
COCTaBIIAITh CXEMBI TIepeHoca
BEIIECTB M DHEPruu B
9KocUcTeMax (Lend MUTaHus,
TIUIIEBBIC CETH)




OK 02. Mcnonp3oBaTh
COBpPEMEHHBIE CPECTBA
MOKCKA, aHaJIM3a U
WHTEPIPETAIINH
nHpopManuu u
MH(pOPMAaILOHHbIE
TEXHOJIOTUH IS
BBITIOJIHEHUS 3a/1a4
npodheCCHOHATLHON
TS TeIbHOCTH

B o0JacTH IEHHOCTH
HAYYHOTI'0 MO3HAHUS:

- c(hOpMUPOBAHHOCTh
MHUPOBO33PEHUS,
COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO
pa3BUTHUSA HayKu u
00LIECTBEHHOMN IPAKTHKH,
OCHOBaHHOTO  Ha  Juaiore
KYJIBTYp,  CIOCOOCTBYIOIIETO
OCO3HAaHUIO CBOEr0 MecTa B
MOJIMKYJIbTYPHOM MHPE;

- COBEPILEHCTBOBAaHUE
SA3bIKOBOM M YUTATEIbCKOU
KYJIbTYpbI KaK cpencTBa
B3aUMOJICUCTBHUSA MEXIY
JIOJIbMU U TTO3HAHMS MUPA;

- OCO3HaHuE LIEHHOCTH
HAay4YHOU JESITETbHOCTH,
TOTOBHOCTh OCYUIECTBIISATh
MIPOCKTHYIO u
HCCIIE0BATENIbCKYIO
JIeATETbHOCTh WUHANBUIYAJIHHO
U B IPYIIIE;

OBnaseHue yHHUBEpPCAIbHBIMU
yueOHBIMU TO3HABATEIbHBIMU
JICUCTBUSIMU:

B) padoTta ¢ nHpopManmei:

- BIIAJIETh HaBBIKAMH
noNyueHuss HMHQOpPMAIMH U3
HUCTOYHHKOB PAa3HBIX THIIOB,

CaMOCTOATCIIbHO
OCYHICCTBJIATL IMOUCK, aHAJIU3,
CHUCTEMATHU3alluIo n

MHTEpIIpeTalvio HUHpOpMaLuu
pasNMYHBIX BHJIOB U  (HopM
IIpeJICTaBJICHMUS,

- co3laBaTb  TEKCTbl B
pa3IMYHBIX ¢dopmaTax c

Y4ETOM Ha3HAYEHUS
uHpopMallMl M LeJIeBOH
ayJUTOpHUH, BBIOMpast
ONTHMAJILHYIO bopmy
IPEJCTaBICHUS u
BU3YyalIU3alH;

- OLICHMBAaTh JIOCTOBEPHOCTD,
JETUTUMHOCTh ~ MH(pOpMAINH,
€€ COOTBETCTBUE IPABOBBIM U
MOpaIbHO-ITHUYECKUM HOpMaM;
- HCIOJIb30BAaTh  CPEICTBA
MH(OPMaLMOHHBIX "
KOMMYHHKAIIMOHHBIX

c(hOopMUPOBAHHOCTH yMEHUHN

KPUTHUYECKH OIICHUBATH
uHpopmaIo OHOJIOTHIECKOTO
coJiep KaHus, BKJTIOYAFOIIYTO
NICEBJIOHAYYHBbIC  3HAHUS W3
Pa3IUYHBIX HUCTOYHUKOB
(cpencTBa MacCcOBOM
uH(pOpMaIHH, Hay4yHO-
TOITYJISIPHBIC MaTepHuabl);
WHTEPIPETUPOBATh  ITUUYCCKUE
aCIIeKThI COBPEMEHHBIX
HCCICAOBAHUKM B  OHOJIOTHUH,
MEJIUIHE, OMOTEXHOJIOTHH;
paccMaTpuBaTth II00aNbHBIC
IKOJIOTUYECKUE pOOJIeMBI

COBPEMEHHOCTH, (pOpMHUPOBATH
IO  OTHOUIGHUIO K  HHM
COOCTBEHHYIO TIO3UIIUIO;

c(hOpPMHUPOBAHHOCTH YMCHHIMA
CO3/1aBaTh COOCTBEHHBIE
HCbMCHHBIC u YCTHBIC
COOOILEHHS Ha OCHOBE
Ouos0rnueckoi nHpopMauu u3
HECKOJIBKUX HCTOYHHKOB,
IpaMOTHO MCIIOJIB30BATh

MOHSATUHHBIN anmapat OHOJIOTHH




TEXHOJOTHUI B peleHnn
KOTHUTHUBHBIX,

KOMMYHHKATHBHBIX u
OpPraHW3alMOHHBIX  3a7ady ¢
COOIIOIEHUEM TpeOoBaHUI
PrOHOMUKH, TEXHUKHU
0€30MacHOCTH, THTUCHBI,
pecypcocOepexeHus,
NPaBOBBIX M ATHYECKUX HOPM,
HOpM UH(POPMALIMOHHOM
0e30IacHOCTH;

- BJIQJICTh HaBBIKaMU
pacrio3HaBaHHsS W 3aIIUTHI
uHpopManuu,
UH(pOpMaITMOHHOM

0€30IMaCHOCTH JTUYHOCTH

OK 04. DddextuBno
B3aHMOJICHCTBOBATh u
paboTaTth B KOJUICKTHUBE U
KOMaHJIe

- 'OTOBHOCTb K CaMOpPa3BUTHIO,

CaMOCTOATCIIbHOCTHU u
CaMOOIIPCACIICHUIO,
-OBJIaJICHHUC HaBBIKaMU

yueOHO-HCCIIeI0BATENbCKOMH,
IIPOEKTHOM W COLHAIBHOMN
JIeSITEILHOCTH;

OeBjaaaenue
YHHBEPCAJIbHbIMHA
KOMMYHHUKATUBHBIMU
JefCTBUSIMH:

0) coBMecTHast
AeATeJIbHOCTD.

- IIOHMMATh M HCIOJIb30BaTh
MpEUMyIlecTBa KOMaHJAHOW U
WUHAUBUAYAJIbHON paboThI;

- IPUHUMATh L€ COBMECTHOM
JIeSITCILHOCTH,
OpraHU30BBIBATh H
KOOPJAMHHUPOBATH JIEUCTBUS IO
€¢ IOCTHIKCHUIO. COCTaBJIATH
IJIaH JIEUCTBUMN, PACIpENeIATh
poiM ¢  y4eTOM  MHEHHI

YYaCTHUKOB 00CyX/1aTh
pe3ynbTaThI COBMECTHOM
paboThI;

- KOOPJIUHUPOBATH "

BBITIOJHATH PabOTy B YCIOBHSX
peanbHOr0, BUPTYAJIBHOTO |
KOMOMHHPOBAHHOTO
B3aMMO/ICHCTBHS,

- OCYILECTBJIATH ITO3UTHUBHOE
CTpPaTEruyecKoe IOBEACHUE B

Pa3InYHBIX CUTYAIIUsX,
IMPOSABJIATH TBOPYECTBO u
BOOOpaKEHUeE, OBITh

npuodpeTeHue OTIbITa
PUMEHEHUS OCHOBHBIX
METOJIOB HAy4YHOTO TO3HaHMS,
UCTIONB3YEMBIX B OWOJIOTHH:
HAOMIOJIeHUsT | OIHCaHUs
JKUBBIX CHCTEM, IIPOIIECCOB U

SIBJICHUIA; OpraHuzaluu U
OPOBEJCHUSI  OMOJOTMYECKOIo
IKCHEPUMEHTA, BBIJIBUKEHUS
THUITIOTE3, BBISIBJICHUA
3aBUCUMOCTH MEXTY
HUCCICAYCMbIMU BCJIIMUYMHAMMU,
00BSICHEHUS IIOJIyYE€HHBIX
pe3yIbTaTOB "
(opMyIMpOBaHUS BBIBOJAOB C
HUCIIOJIB30BaHUEM Hay4YHBIX

IIOHATHM, TEOPUI U 3aKOHOB




WHUIHATHBHBIM
OBJaagenue
YHHBEpPCAJIbHbIMH
peryJsiTuBHbIMH
JelCTBUSIMH:

) IPUHSTHE ce0sl M JAPYrux
JI0en:

- [pPUHUMATh MOTHBBI U
apryMeHTBI APYTUX JIOACH Ipu
aHaJn3e pe3yNIbTaTOB
JIEATEIbHOCTH;

- TMpuU3HaBaTh CBOE MPaBO U
paBo JIPYrUX JIOjed  Ha
OIINOKH;

- pa3BUBaTh  CIOCOOHOCTH

ImoHuMaTb MHUp C MTO3HULOHUU
APYyroro 4cjioBCKa

OK 07. CopnelicTBOBaTh
COXPaHCHHIO
OKpY>Karolleu Cpebl,
pecypcocOepexeHHUIO,
MIPUMEHSTH 3HaHUsI 00
W3MCHCHHHU KJIMMAaTa,
MIPUHITUITBI OEPEHKITNBOTO
MIPOU3BOJICTBA,

3¢ (HEeKTHBHO JCHCTBOBATH
B UpE3BbIUAHBIX
CUTYyalusx

B o6.1acTH 3K0/10rHYECKOTO
BOCIIMTAHMSA:

- c(hopMupoBaHHOCTH
9KOJIOTUYECKOU KYJbTYpBHI,
MMOHUMaHHE BIIASTHUSI
COIIMAIbHO-3KOHOMUYECKHUX
MPOLECCOB  HAa  COCTOSIHHE
NPUPOAHON U COLUAIBHOM
cpenbl, OCO3HaHUE
r7100aIbHOTO XapakTepa
HKOJIOTMYECKUX MPOOiIeM;

- MJIaHUPOBAHUE u
OCYILIECTBJICHUE JICUCTBUUA B
OKpY’KaloIlleH cpesie Ha OCHOBE
3HaHUS LeJed  YCTOMYHMBOrO
Pa3BUTHS YEJIOBEUECTBA;
aKTHUBHOE HETpUsITHE
JIEUCTBUN, TPUHOCAILIUX BpEL
OKPY’KaloIlei cpene;

- yMEHHE MPOTHO3UPOBATH
HeOIaronpusITHbIE
HKOJIOTUYECKUE  TTOCIIE/ICTBUS
MNpEeANPUHUMAEMBIX JIEHCTBUH,
Mpea0TBpaIiaTh ux;

- pacimmpeHue OTbITa
JESATETLHOCTH AKOJOTHYECKOM
HaIpaBJIECHHOCTH;

- OBJIAJICHUE HaBBIKAMH
yueOHO-HCCIIeIOBATENLCKOH,
MPOEKTHOM H  COUUAIBHOU
JIEATEITbHOCTH

c(hOpPMHUPOBAHHOCTH YMCHHS
IPUMEHSTH MOJy4YEHHBIC 3HAHUS
IS 00BICHEHHUS
OMOJIOTMYECKUX TPOIECCOB U
SIBJICHH, 0TS TIPUHSITHS
NPAaKTUYECKUX  PEHICHHH B
IMOBCEAHECBHON JXKH3HHU C IICIBIO
obecreyeHus 0€e30IacHOCTH
CBOCTO 3J0POBbSI M 3JI0POBBS
OKPYKAIOIINX JIIOJIEH,
coOmroieHnst 3A0pOBOro oOpasza
KU3HH, HOPM  TPaMOTHOTO
MOBEJACHUSA B  OKpY)Karouen
IPUPOJIHOM cpefie; MOHHUMAaHHE
HEOOXOIMMOCTH HCIIOJIL30BAHUS
JOCTHXKEHU COBPEMEHHOU
OnoJstorny 1 OMOTEXHOJIOTUI I
parroHaIbHOTO
MPUPOIOTIOTB30BAHUS

[IK 2.2. IlnanupoBarb u

OpraHnu30BLIBATH 110
COOJIIOICHHIO HOpM
6e30MacHbIX yCIIOBUI

- c¢hOpMHUPOBAHHOCTH

YMEHHUS

Ha OCHOBe (eaeparbHOrO

KJ'IaCCI/ICbI/IKaHI/IOHHOFO KaTtajora OTXOJOB OIPEACIATh Kiacc
OMMaCHOCTU OTXOOAOB; arperaTHoc COCTOSAHUC U (bI/ISI/I‘-ICCKyIO

(dhopMy OTXOI0B IIPOU3BOJICTBA,




Tpyna - OBJIQZICHUE METOJaMHU OIpPECNICHHs IOKa3aTesieil yMCTBEHHOM
paboTOCTIOCOOHOCTH, OOBSICHEHHE MOMYYCHHBIX pPE3YyIbTaTOB H
¢dopMynrpoBaHHE BBIBOAOB (MMCHBMEHHO) C HCHOJIb30BAHHEM
HaYYHbIX MIOHATUN, TEOPUH U 3aKOHOB;

- cOpMHUPOBAHHOCTh yMEHHS aHAIM3MPOBATh HH(OpMAIUIO O
HAYYHBIX JIOCTHIKCHHUSAX B 00JACTH T'CHETUYECKHUX TEXHOJIOTHIA,
KJIETOYHOH WH)KEHEPHH, MTUIIEBBIX OMOTEXHOJIOTHIA;

- c(hOpPMHPOBAHHOCTh YMEHHUS AHAIM3HPOBATH HH(POPMAILUIO O
Pa3BUTUHM NMPOMBIIUICHHBIX OMOTEXHOJIOTHMH M MX NPHUMEHEHUH B
KU3HH YeJIOBEeKa

B pesynbTare OCBOEHHS NPOrpaMMbl Y4E€OHOTO MpeaMeTa pealu3yercss MporpaMma
BOCIHUTAHUS, HAIIpaBJIeHHas Ha (POpMHUPOBAHHUE CIEAYIOUINX JUYHOCTHBIX pe3yabTaToB (JIP):

JIP 9 Cobmroaromniuii u nmpomarasnpyInui MpaBuiia 3[0pOBOT0 U 0€30macHoro oopasa
JKU3HHU, CIOPTa; MPEeAyNpexAaromuid 00 MNPeoJoNeBaIOIUil 3aBUCUMOCTA OT aJKOTOJIA,
Tabaka, TCUXOAKTHUBHBIX BEIIECTB, a3apTHHIX Urp U T.J. COXpaHSIOMUNA TCUXOJOTUYECKYIO
YCTOMYMBOCTH B CUTYaTUBHO CIIOKHBIX WM CTPEMHUTEIEHO MEHSIOIINXCS CUTYaIIHSIX.

JIP 23 TlonyueHue 0Oy4aromMMHUCS BO3MOXKHOCTH CaMOPACKPBITUA U CaMOpeaiu3alius
JUYHOCTH.

JIP 30 IloHumaromuii CymIiHOCTh M COIHMAJIBHYIO 3HAYUMOCTh CBOEHM Oymymieit
npodeccuu, MPOSIBISIFONINIA K Hel yCTOMUMBBII HHTEPEC.
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2.1 O0bem yueOHOM AMCHMIIMHBI M BUABI Y4eOHOH padoThl

Bup yueOHoii padoTbl Ooném B
yacax
MaxkcumaJjibHasi yueOHasi Harpy3ka (Bcero) 72
B T.4.
O0BEéM 00pazoBaTeJIbHOM NPOrPpaMMbl Y4eOHOM TUCIUTIIUHbBI 72
B T.U.
OCHOBHOE cojiepKaHHe 60
B T.U.
TEOPETUIECKOe 00ydeHNE 52
[PAKTUYECKUE 3aHATUS 12
71a00paTOPHBIE 3aHATHS 2
IIpoeccroHAILHO-OPHEHTHPOBAHHOE COCPKAHUE 12
B T.U..
TEOpETUYECKoe O0yueHue 2
NPAaKTUYECKHUE 3aHATHS 8
71a00paTOPHBIE 3aHATHS 2
IIpome:kyTouHasi aTTecTauusi B popme
ouggepenyuposannozo 3auema (2 cemecTp)
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2.2 TemaTnuyeckuii I1aH u coaep:xkanue yyedHnou gucuumianasl OY/1.13 BUOJOI'USA

dopmMupyemblie
HaumenoBanue Coaeprxanue yueOHOro MaTepuasa, NpaKkTH4YeCKUe M JabopaTopHble 3aHATHS, Oo0bem | xommnerenuum (OK,
pa3esioB U TeEM caMoCTosITeJIbHAsI padoTa 00y4arIMuXCs 4acoB IIK) u im4yHOCTHBIE
pe3yJabTtatsl (JIP)
1 2 3 4
1 cemectp (32=22 yaca — ak + 2 yaca j6 + 8 yacos m3)
Paznea 1. KileTka — CTPYKTYPHO-()YHKIIMOHAJIbHAS €IMHUIIA 'KHBOTO 18
Tema 1.1. Coaepixanue yueOHOI0o MaTepuasa 2 OK 01, OK 02,0K 04,
buosiorusi kKak Hayka. CoBpeMeHHbIE 0Tpacau OMONIOrHUecKUX 3HaHui. CBsA3b OMOJIOTUH C APYTUMHU HAYKAMU: 2 OKO07,
Oo6mas ouoxumus, Ouodpusuka, OuoHuka, remoreorpadus u aAp. Ponp u mecro Guonoruu B 1K 2.2, JIP 09, JIP 23,
XapaKTEePUCTHKA KU3HU | (OPMHUPOBAHUN COBPEMEHHOW HAayYHOH KapTUHBI MUpPA. YPOBHU OpPTraHU3AINH JKUBOU JIP 30
MmaTtepuu. OOIIas XapaKTepUCTHKA MXU3HH, CBOMCTBA JKMBBIX CHUCTEM. XUMHMUYECKHIl
COCTaB KJIETOK
Tema 1.2. Coaep:xanue y4eOHOIro MaTepHuaJia 6 OK 01, OK 02,0K 04,
CTpyKTypHO- Knerounas teopust (T. [lIBann, M. I[lneiinen, P. Bupxos). OcHOBHBIE MOJIOKEHUS 2 OKO07,
(pynkuuonanbHas COBPEMEHHOU KIIETOUHON T€OPUH. THUIIBI KJIETOYHOM OpPraHU3aluu: MPOKaPpUOTHUIECKUI I1K 2.2, JIP 09, JIP 23,
OpPraHM3auMs KJIETOK U dykapuoTHueckuil. OJHOKJIETOYHbIE M MHOTOKJIETOYHBbIE OpraHu3Mbl. CTpoeHue JIP 30
IIPOKApUOTHUYECKON KiIeTKU. CTpoeHue »3yKapuoTH4YecKol KieTku. Hekiierounsle
(hopMbI JKU3HU (BUPYCHI, OakTeprodari)
JlabopaTopHas padora Nel 2 OK 01, OK 02,0K 04,
CrtpoeHue KIeTKH (pacTeHus, )KUBOTHBIE, TPUObI) U KJIETOYHbIE BKIIOYEHUS (Kpaxma, OKO07,
KapOTUHOUIBI, XJIOPOIJIACTHI, XPOMOTLIIACTHI) I1K 2.2, JIP 09, JIP 23,
JIP 30
IIpakTuueckoe 3ansaTue Nel 2 OK 01, OK 02,0K 04,
Bupycubie u OaktepuanbHble 3a0oneBaHus. OOIIME NPUHLMIIBI HCIOIb30BAHUS OKO07,
JIEKapCTBEHHBIX BemlecTB. OCOOEHHOCTH MPUMEHEHUSI aHTHOMOTHKOB. IIK 2.2, JIP 09, JIP 23,
Ilpeocmasnenue ycmuwix coobujenuil ¢ npezenmayueti, N0020MOBIEHHbIX N0 NEPEeUHIO JIP 30
UCTOYHUKOS, PEKOMEHOOB8AHHBIX Npenodasamesiem
Tema 1.3. CrpykrypHo- | Coaep:kaHue y4eOHOIro MaTepHuaJia 4 OK 01, OK 02,0K 04,
(pyHKuMOHANIBHBIE Xpomocomuass teopust T. Moprana. CrpoeHue XpoMocoM. XpOMOCOMHBIM HaOop 2 OKO07,
dakropsl KJIETOK, TOMOJIOTHYHBIE U HETOMOJIOTUYHBIE XPOMOCOMBI, TaIUIOUIHBIN U JUTIITONIHBIN I1K 2.2, JIP 09, JIP 23,
HACJIeACTBEHHOCTH Habop. HykneunoBele kucnotsl: JIHK, PHK HaxoxaeHue B KJeTKe, UX CTPOCHHE U JIP 30
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¢byHkuu. MarpuyHble MpoLecchl B KIETKE: peIulhKanus, OHocuHTe3 Oelka,
penapauus. ['eHeTHYecKui KOl U €ro CBOMCTBA

IIpakTH4eckoe 3anAaTHE No2 2
Pemenue 3a1au Ha onpeaeneHUe MOCIe10BaTEIbHOCTH HYKJICOTHI0B, aMUHOKHCIIOT B
HOpME U B Cllyyae U3MEHEHHs 1ociieloBaTebHOCTH HykiieoTu 0B JIHK
Tema 1.4. Coaeprxanue yueOHOIro MaTepuaJa 2 OK 01, OK 02,0K 04,
OO0OMeH BelIeCcTB U [TonsTre MeTaboMM3M. ACCUMUIISALINAS ¥ TUCCUMIUISIHS - ABE CTOPOHBI METabOIM3Ma. 2 OKO07,
npeBpamieHue JHeprun | Tunbl oOMeHa BemecTB: aBTOTPO(MHBIN U reTepoTpodHBIN, adpOoOHBIH U aHAIPOOHBHII. I1K 2.2, JIP 09, JIP 23,
B KJIeTKe [Tnactuueckuit oOMen. doTocuHTe3. XEeMOCHHTE3 JIP 30
Tema 1.5. JKusHeHHBIH Coaep:xaHue yueOHOro MaTepuaJia 2 OK 01, OK 02,0K 04,
IMKJI KJIeTKH. MuTO03. Krnerounslii 1uki, ero mepuojbl. MUTO3, €ro cragudl U MPOUCXOISIINE MPOIECCHI. 2 OKO07,
Meiio3 buonornueckoe 3HaueHue Murto3a. Meio3 u ero craguu. [loBegeHne XpoMocoMm B IIK 2.2, JIP 09, JIP 23,
Meiioze. Kpoccunrosep. buonoruueckuii cMpIci Meiio3a JIP 30
MonekynsapHbIA YPOBEHb OpraHU3aluy )KUBOTO 2 OK 01, OK 02,0K 04,
OKO07,
I1K 2.2, JIP 09, JIP 23,
JIP 30
Pa3nesa 2. Ctpoenue u GyHKIMH OPraHu3mMa
Tema 2.1. CTpoenue Conep:xaHue yueOHOro MaTepuaJia 2 OK 01, OK 02,0K 04,
Opranusma MHOroKJI€TOYHbIE OpraHu3Mbl. B3aMMOCBA3b OpPraHOB M CHUCTEMBI OpPraHOB B 2 OKO07,
MHOTOKJIETOYHOM opranusme. ['omeocTtas opraHu3sMa W €ro nojJIepKaHue B MpoLecce IIK 2.2, JIP 09, JIP 23,
KU3ZHEIEATEIIBHOCTU JIP 30
Tema 2.2. Conep:xaHue yueOHOro MaTepuaJia 2 OK 01, OK 02,0K 04,
DopMbI Pa3MHOKEHUA @opMBI pa3MHOXEHUs OpPraHu3MoB. becmosioe U 1MonoBOE€ pasMHOXKEHHE. Buubl 2 OKO07,
OpPraHu3MoB oecrniosioro pasmHokeHus. [lomoBoe pa3MHOXkeHHe. [aMeTroreHe3 y IKUBOTHBIX. IIK 2.2, JIP 09, JIP 23,
Cnepmaroreses u ooreHe3. CTpoeHue nojaoBbIX KiIeTOK. OImIof0TBOpEHNE JIP 30
Tema 2.3. Cojaepixkanue yueOHOro MaTepuaJa 2 OK 01, OK 02,0K 04,
OHnToOrenes pacrenuii, WnnuBuayanbHOoe  pa3BUTHE  OpPraHU3MOB. OMOpUOreHe3 U €ro  CTaJuu. 2 OKO07,
KUBOTHBIX U YejoBeka | [TocramOpuoHaneHbli nepuo. CTaauu NOCTIMOPUOHAIBHOTO PAa3BUTHUS Y JKUBOTHBIX U [1K 2.2, JIP 09, JIP 23,
yenoBeka. [Ipsmoe m HempsiMoe pasBuTHe. bHonormueckoe cTapeHHME M CMEpTb. JIP 30
OHnTOreHes pacreHui
Tema 2.4. Conep:xaHue yueOHOro MaTepuaJa 4 OK 01, OK 02,0K 04,
3aKoHOMepHOCTH OCHOBHBIE TIOHATUS TEHETHKH. 3aKOHOMEPHOCTH O0pa3oBaHMs ramer. 3akoHbI [ 2 OKO07,
HACJICAOBAHUSA Menpenst (MoHOrHOpUIHOE U TOTUTHOPHIHOE CKpelrBaHue). BzanmozeiicTBie reHoB [1K 2.2, JIP 09, JIP 23,
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IIpakTnyeckoe 3ansitue Ne3

OK 01, OK 02,0K 04,

Pemenne 3amad Ha oOIpenelieHHE BEPOATHOCTH BO3HUKHOBEHMS HACIEICTBEHHBIX OKO07,
MPU3HAKOB TPU MOHO-, JH-, TOJUTHOPHUIHOM M aHAJTU3HPYIOIIEM CKPEIIMBAaHUU, I1IK 2.2, JIP 09, JIP 23,
COCTaBJIEHHE F€HOTUIINYECKUX CXEM CKPEUIMBaHUS JIP 30
Tema 2.5. CuenjieHHoe Copep:kaHue y4eOHOIro MaTepuaa 4 OK 01, OK 02,0K 04,
HacJIe/l0BaHue 3akonbl T. Moprana. CremieHHOE HaclelOBaHUE T'E€HOB, HAPYLIEHUE CLEMJICHUS. 2 OKO07,
NPU3HAKOB HacnenoBanue npusHakoB, CIEIJICHHBIX C TOJIOM I1K 2.2, JIP 09, JIP 23,
IpakTuyeckoe 3ansaTue Ned 2 JIP 30
Pemenne 3amau Ha omnpeneieHHe BEPOSITHOCTH BO3HUKHOBEHHUS HACIIEICTBEHHBIX
IIPU3HAKOB MpH CLEIUICHHOM HAacCJe0BaHUM, COCTaBJICHHE TI'€HOTHUIIMYECKUX CXEM
CKpEIIMBAHUS
2 cemecTp (40=26 yacoB — ak + 2 yaca 10 + 12 yacoB n3) 40
Pasnen 2. Ctpoenne u gyHkuuu opranusma (2 cemecrp) 6
Tema 2.6. Coaep:xanue y4eOHOIro MaTepHuaJia 6 OK 01, OK 02,0K 04,
3aK0HOMEPHOCTH N3MmeHynBOCTE MIPU3HAKOB. Busr W3MEHYUBOCTH: HaCJIECTBEHHAS u 2 OKO07,
H3MEHUYUBOCTH HEHACJICJICTBEHHAs. 3aKOH IOMOJIOTUYECKUX PSIIOB B HACIEICTBEHHONW M3MEHYMBOCTU IIK 2.2, JIP 09, JIP 23,
(H.W. BaBwiioB). MyranonHas Teopus U3MEHUMBOCTH. Buibl MyTanuii v NpUYrHbI UX JIP 30
BO3HUKHOBeHUsA. Kapuorunm uyenoBeka. HacnencTtBeHHble 3a0ojeBaHHs deIOBEKa.
I'enHble M XpoMocOMHble OoJie3HM uYenoBeka. bonesHu ¢ HaciaenacTBEHHOM
MPEAPACIIONOKEHHOCThI0. 3HAYEHUE MEAUIMHCKOW T€HETUKH B MPEAOTBpALICHUH U
JICYEHUHU TeHETHYEeCKUX 3a00JIeBaHUN YelloBeKa
IIpakTHyeckoe 3ansaTHe Ne5 2 OK 01, OK 02,0K 04,
Pemenne 3ama4 Ha onpeneneHue TUIa MyTallly IIpY IIepeiade HacaeACTBEHHbIX OKO07,
MPU3HAKOB, COCTaBJIECHUE N'€HOTUIIMYECKUX CXEM CKpELMBaHUs I1K 2.2, JIP 09, JIP 23,
CtpoeHure U QyHKIIMM OpraHu3Ma JIP 30
Pa3nen 3. Teopusi 3Bo1I0nMH 8
Tema 3.1. UcTopus Coaepxanue yueOHOIro MaTepuaJia 4 OK 01, OK 02,0K 04,
BOJIIOIIHOHHOI'0 [Tepssie sBomonmonHbie koHtenmu (JK.b. Jlamapk, XK.JI. broddon). DBomtoninonHast 4 OKO07,
YUYCHHUS. teopus Y. JlapeuHa. CUHTETHYECKAs TEOPHS BOJIIOIUU U €€ OCHOBHBIE TIOJIOKECHMUS. [1K 2.2, JIP 09, JIP 23,
MuxkposBoaonus MuxkposBosmrorus. [lomynsnus kak dIeMeHTapHas eIMHHIIA SBONIONHH. | eHeTndeckue JIP 30
OCHOBBI 3BOJIONUHU. JeMeHTapHble (akTopbl 3BoJOLMU. EcTtecTBeHHBIH 0TOOpD -
HampaBmAOIUKA  QakTop  dBoMOIMH.  BumooOpa3zoBaHMe  Kak — pe3yabTaT
MHUKPO3BOJIIOLUU
Tema 3.2. Coaeprxkanue yueOHOIro MaTepuaa 2 OK 01, OK 02,0K 04,
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MaxkposBoJtouus. MaxkposBomtorusi. DopMbl U OCHOBHBIE HalpaBiieHHs MakpodBomorun (A.H. 2 OKO07,
Bo3nukHoBeHMe U CeBeprioB). Ilytu  nmoctmkenuss  Ouonormueckoro  mporpecca.  CoxpaHeHHE [1K 2.2, JIP 09, JIP 23,
pa3BUTHE KM3HHU HA O6uopa3zHooOpasus Ha 3emIie. JIP 30

3emure ['unotes3sl 1 Teopun BO3HUKHOBEHUS Ku3HHM Ha 3emuie. [losBiieHHe NMEPBBIX KIETOK U
ux ospomonus. Ilpokapuorsl u 3ykapuoThl. [IpowcxokIeHHE MHOTOKIECTOYHBIX
opranu3mMoB. BoO3HUKHOBEHHE OCHOBHBIX IIAPCTB SYKAPUOT

Tema 3.3. Conep:xanue yueOHOIro Marepuasa 2 OK 01, OK 02,0K 04,

IIpouncxoxnenne AHTporonorusi — Hayka o uenoBeke. CHCTEMAaTHUYECKOE IIOJNOKEHHE UelOBEKa. 2 OKO07,

4Y€J10BEKA — CXOJICTBO M OTJMYHUA YEIOBEKa C XUBOTHBIMH. OCHOBHBIE CTQJMU aHTPOIOTEHE3A. IIK 2.2, JIP 09, JIP 23,

aHTpoOnoreHes DBOJIOIHNS COBPEMEHHOTO YeJI0BEKA. JIP 30
YenoBeueckne packl M UX €IUHCTBO. Bpems u myTH pacceneHus yenoBeka Mo IiaHeTe.

[TprcnocoOIeHHOCTD YeTI0BEeKa K Pa3HBIM YCIOBHSIM CPEJIbI

Pasznen 4. Dxojorus

Tema 4.1. Coaep:xaHue yueOHOro MaTepuaJia

IKO0JIOTHYECKHE Cpenpl  oOuTaHUST  OpPraHM3MOB:  BOJHAsA, HA3eMHO-BO3AYIIHAs, IOYBEHHAs, 2 OK 01, OK 02,0K 04,

(axTops! M cpeasl BHyTpuoOpranuzMeHHasi.  DU3UKO-XMUMUYECKHE  OCOOCHHOCTHM  Cpel  OoOuTaHUs OKO07,

JKM3HHU opranu3moB. llpucrocoOieHrs OpraHu3MOB K >KM3HM B pasHbIX cpeaax. [lonstue [1K 2.2, JIP 09, JIP 23,
sKojornyeckoro ¢akropa. Knaccuduxanus skomornueckux ¢akropos. I[IpaBuio JIP 30
muHumyma lO. JIn6uxa. 3akon TonepantHoctu B. Illendopaa

Tema 4.2. llonyasuus, Conep:xaHue yueOHOro MaTepuaJia 4

coo0I1IecTBa, DKoJIorMYecKasi XapaKTepUCTUKa BHJAa M TMONYJIALMH. ODKOJIOTMYecKas HHINA BUJA. 2 OK 01, OK 02,0K 04,

IKOCUCTEMBbI DKOJIOTHYECKHE XapakTepucTuku nonyisiuu. CoobiiecTBa U AKOCHCTEMbI. buoiienos OKO07,
u ero crpykrypa. CBsi3sm Mexay opraHusmMamu B OuoneHose. CTpyKTypHbIE I1K 2.2, JIP 09, JIP 23,
KOMIIOHEHTBl OJKOCHUCTEMBI: IIPOJAYLIEHTHI, KOHCYMEHTHI, peayleHTbl. Kpyrosopor JIP 30
BEIIECTB U MOTOK SHEPruu B 3KocucTeMe. Tpoduueckre ypoBHU
IIpakTuyeckoe 3ansTue Ne6 2 OK 01, OK 02,0K 04,
Pemrenne nmpakTHKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aJIaHUM 110 NEPEHOCY BEIIECTBA U OKO07,
SHEPI'UU B IKOCHCTEMAX C COCTABJICHUEM TPOPHUECKUX Lieneil 1 mupamMu 6uomMacchl 1 [IK 2.2, JIP 09, JIP 23,
SHEPIUU JIP 30

Tema 4.3. buocdepa - Coaepxanue yueOHOro MaTepuaJa 2

rj100aJbHas buocdepa — xuBas obonouka 3emnu. PazButue npeacrapnenuii o 6uocdepe B Tpynax 2 OK 01, OK 02,0K 04,

IKOJOruvdeckasi Cucrema

B.1. Bepnaackoro. Ob6nactu Ouochepsl M ee KOMIOHEHTH. JKHMBOE BeIIECTBO
6uocgepsl ¥ ero PyHKIUH.

3aKOHOMEPHOCTH  CyIIECTBOBaHUsl  Ouocdeprl. OcobeHHOCTH Ouocepbl  Kak

OKO07,

TIK 2.2, JIP 09, JIP 23,

JIP 30
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riobanpHOM sKocucTeMbl. J[MHaMuyeckoe paBHOBecue B Ouocdepe. KpyroBopoTsl
BEIIECTB M OHMOTEOXUMHYECKHE UUKIBL. [J100anpHble SKOJIOTMYECKHE MPOOIEeMBI
COBPEMEHHOCTH

Tema 4.4. Bausinue Coaeprxanue yueOHOIo MaTepuaJa 4
AHTPOINOIeHHbIX AHTpOIOreHHbIe BO3JEHCTBUS Ha Ouocdepy. 3arps3HeHHs Kak BUJ aHTPOIIOT€HHOTO 2 OK 01, OK 02,0K 04,
(axTopos Ha Omocdepy | Bo3melcTBUSA. AHTPOIOTCHHBIE BO3JCHCTBUS Ha arMmocdepy. BosxpelictBus Ha OKO07,
ruapochepy. BosmelictBusi Ha auTocdepy. AHTPONOTCHHBIE BO3JCHCTBUS Ha [1K 2.2, JIP 09, JIP 23,
OMOTHYECKHE COOOIIECTBA. JIP 30
IpakTuyeckoe 3ansaTHe Ne7 (MpodeccHOHAIBLHO-OPHEHTHUPOBAHHOE) 2
OTXO0/1bI MPOU3BOJICTBA
Tema 4.5. Biausinue Coaep:xanue y4eOHOro MaTepHuaJia OK 01, OK 02,0K 04,
COIHAJILHO- 310pOBBE U €r0 cocTaBisionue. @akTopbl, MOJIOKUTEIBHO U OTPULIATEIHHO BIUSIONINE 4 OKO07,
JIKOJIOTHYECKUX Ha OpraHusM uenoBeka. [IpoGiieMa TEXHOT€HHBIX BO3JCHCTBUII Ha 3J0pPOBbE UEIOBEKA [1K 2.2, JIP 09, JIP 23,
(axkTOpOB HA 310POBbE | (FJCKTPOMATHUTHBIC IOJISI, OBITOBAS XMMHsS, W30OBITOYHBIC IIYMBI, PAAHALUs U T.IL.). JIP 30
YeJI0BeKa Ananranus opraHu3Ma uenoBeka K (QakTopam oOkpyxkawomed cpensl. [IpuHUUIEL
dbopmupoBaHus 310poBbecOeperaoniero moBeAeHus. @Ouznueckas aKTHBHOCTh H
310poBbe. buoxuMudeckue acrekThl palliOHAILHOTO MUTAHUS
JlabopaTopnasi pabora Ne2 (mpogeccHOHAIBLHO-OPHEHTHPOBAHHOE) 2
YMcTBeHHas paboToCOoCOOHOCTh
IIpodeccnoHaTbHO-0PHEHTHPOBAHHOE COlePKaHMe (Coaep/KaHNe MPUKJIAJTHOTO MOLYJIsI)
Paspnen S. buoJiorusi B :KU3HH
Tema 5.1. Coaepxanue yueOHOro MaTepuaa 4
Buorexnonoruu B buorexHonorus kak Hayka U Ipou3BOACTBO. OCHOBHBIE HAIIPaBJICHHUS COBPEMEHHOMN 2 OK 01, OK 02,0K 04,
JKH3HH KaKI0Tr0 ouorexnonoruu. Meronsl OumorexHomorud. QOOBLEKTHI OHOTEXHOJIOTHH. OTHKa OKO07,
OMOTEXHOJIOTMYECKUX U TeHETUYECKUX dKcrepuMeHToB. IIpaBuiia moucka u aHanusa [K 2.2, JIP 09, JIP 23,
OMOAKOIOTMYECKON WHGOPMAIUU W3 PA3IUYHBIX UCTOYHUKOB (HaydHas U ydeOHO- JIP 30
Hay4Has JIMTeparypa, cpe/icTBa MaccoBoi HHGopMaluu, cetb IHTEpHET U ipyrue)
2
IIpakTuyeckoe 3ansiTue Ne§ OK 01, OK 02,0K 04,
Keiicbel Ha aHanu3 wHGOPMAIMU O HAYYHBIX JAOCTHKEHHUSX B 00JACTH T€HETHUYECKUX OKO07,
TEXHOJIOTHH, KJIETOYHON WH)XCHEPUH, TTUIIEBBIX OMOTEXHOJIOTHH. IIK 2.2, JIP 09, JIP 23,
JIP 30
Tema 5.2. Conep:xaHue yueOHOro MaTepuaJa 4 OK 01, OK 02,0K 04,
Buorexnosnoruu B IIpakTnueckoe 3ansaTHe Ne9 2 OKO07,
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NMPOMBIIIVICHHOCTH Keiicel Ha aHanmu3 I/IH(bopMaHI/II/I O Pa3BUTHUHU ITPOMBINIJICHHBIX OMOTEXHOJIOTUH

I1K 2.2, JIP 09, JIP 23,
JIP 30

IIpomexyTouHas aTTecTauMs N0 JUCHHUILINHE: T depeHIINPOBAHHbBIN 3a4eT

Bcero:

72
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3. YCJIOBUS PEAJIM3AIIAU TIPOTPAMMBI YYEBHOM JUCIHIAJINHBI

3.1 TpeGoBaHusl K MUHUMAJIBLHOMY MaTepPHAJILHO-TEXHHYECKOMY 00ecnedeHUI0

VYueOHas JUCLUIUIMHA peallu3yeTcsl B ydeOHOM KaOuHeTe 6€3011aCHOCTH JKU3HEeSTEIbHOCTH.

O6opynoBanue yaeOHOro KabUHeTa!

- [10CAJ04YHbIE MECTA [0 KOJIMYECTBY OOYUaOLINXCS;
- pabouee MecTO IpenoaBaTes;
- METOAMYECKHE MAaTePHAIIBI IO JUCIIUIUIMHE.

Texnuueckue cpenacrBa oO0ydeHHss pabodero MecTa NpPEnoJaBaTelsi: KOMIBIOTEPHOE
000pyJI0BaHUE, COOTBETCTBYIOILEE COBPEMEHHBIM TpeOOBaHMUAM O€30IaCHOCTH M HAAEKHOCTH,
npeaycMaTpuBarollee BO3MOKHOCTh MHOTO(D)YHKIIMOHAIBHOTO HCIIOJIb30BaHMs KaOMHETa C IEINbI0
U3y4eHHs y4ueOHOro npeaMera, MyJlbTUMeIniiHOe 000py10BaHue (IPOEKTOP U MPOEKIIMOHHBIIN 3KpaH
WIM MHTEPAKTUBHAS JI0CKA), JIOKAIbHAs CETh C BBIXOA0M B Internet.

HaumeHoBaHME cCHEUUAJBHOTO IOMEIIEHUS: YydeOHas ayquTopus s I[POBEACHHUS
NPAaKTUYECKUX 3aHITUN, TPYNIOBBIX KOHCYJIbTAMN, WHIMBHIYaJIbHBIX KOHCYJIBTAlUH, TEKYIIETO
KOHTpOJIS,, TPOMEXYTOUHOH aTTecTalud, OCHALeHHas O0O0OpylOBaHMEM UM TEXHUYECKUMHU
CpeAcTBaMU OOYYEHHs, a TaKKe€ YWTAIBHBIA 3, TOMEIIEHHE Ui CaMOCTOSTENbHOW paboTHI, ¢
noctynoM k cetu «MuTtepHer» 1 DMOC. OcHaleHHOCTh: KOMIUIEKT y4eOHOH Mmebenu, HOyTOYK,
IPOEKIIMOHHOE 000pyA0BaHNE (MYIbTUMEIUNHBIN IPOEKTOP U IKPaH).

3.2. UndopmanuonHoe odecrieyeHne peaau3aunu NporpaMmbl

Jlnist peayin3anuy nmporpamMmbl OMOIMOTEYHBIH (HOH]T 00pa30BaTEIbHON OpraHU3aluU JTOJHKCH
UMETh TIeYaTHbIE W/WIM DJIEKTPOHHBIE 00pa3oBaTeNbHbIE W WH(GOPMAIMOHHBIE PECYPCHI,
PEKOMEH/TyeMbIe JUIS UCTIOIb30BaHUS B 00pa30BaTEILHOM IPOIIECCE.

3.2.1 OcHOBHBIC HCTOYHUKM:

Apsirun B.H. buonorus: yueOnuk u | Mockaa: N3natenbeTBO | [DNEKTPOHHBIN
MPAKTUKYM s | Opaiir, 2023. — 378 c. — | pecypc]
CpEIIHETO (ITpodeccuonansroe
npodeccroHanbHOTO | 00pa3oBaHue).
oOpazoBaHUs pPEeXUM JOCTYyTIA:
https://urait.ru/bcode/511618
Apsirun B.H. buonorus. ba3oseiii 1 | Mocksa : N3natenbeTBO | [DNEKTPOHHBIN
yTITyOJICHHBII FOpaiitr, 2023. — 380 c. — | pecypc]
YPOBHH: 10—11 | (O6meoOpazoBaTeIbHBII
KJIaCChI | YU€OHMK JUISl | LIUKIT).
CpeIHero o01Iero | pexum
o0pa3oBaHUs nocryma: https://urait.ru/bcod
e/530646
AradonoBa U. | buonorusi:  6a30BbIif | MockBa: ITpocsenienue, | [DnE€KTPOHHBIN
b. YpOBEHb: YUeOHHUK 2024. — 271 c. — pexum | pecypc]
JIOCTyTIA:
https://e.lanbook.com/book/4
09217
3.2.2 JIonoJHUTEIbHbIE€ HCTOYHUKH
3axapos B.b. buonorus. bazoBeiii | MockBa:  Pycckoe  cioBo, | [DneKTpOHHBIN
YPOBEHB. 10-11 | 2020 // BC Aiibyxkc - pecypc]
KJIacc: Y4eOHUK Pexum JIOCTyTIA: IS
aBTOpU3. OJIb30BATENEH.
Jlarmmuxkas, T. B. | buonorus. Tectr! . | MockBa: N3narenbcTBO | [DNEKTPOHHBIN
yaebnoe nocobue mus | FOpaiit, 2023. — 40 c.— | pecypc]



https://urait.ru/bcode/511618
https://urait.ru/bcode/530646
https://urait.ru/bcode/530646

CpEIHETO (ITpodeccronanproe

npoeCCHOHATBLHOTO | 0Opa3oBaHue).

o0Opa3oBaHUs PEKUM JIOCTYTIA:
https://urait.ru/bcode/519715

4 KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHHMSA YYEBHOI'O IIPEJIMETA

KoHTponb U oLeHka pe3ylbTaTOB OCBOEHHUS y4yeOHOro MpeAMeTa pacKpbIBAIOTCS Yepe3
JTUCHUTUTMHAPHBIE Pe3yJbTaThl, HANpaBICHHbIE HAa (OPMHUPOBAHME OOIIUX KOMIETEHIUH 10

paszienaM U TeMaM CoJiepyKaHHsl y4eOHOro MaTrepuaia.
[TpomesxyTounas arrecrauus B popme qudGepeHIIMPOBAHHOTO 3a4YeTa.

Oo6masi/npodeccuonanbHast
KOMIIEeTeHIUs, JHUHOCTHBIE Pa3pen/Tema Tun oueHOYHbIX MEPONIPUATHIA
pesyabrarsl (JIP)
Pasznen 1. Kuaerka - | KonrponbHas pabora
CTPYKTYpPHO- «MoueKynsipHbII YpOBEHb
(pyHKIHMOHAIBHAS OpTraHHU3aI1H KUBOT 0
eIMHHIIA JKHBOTO
OK 02 buosnorus Kak HayKa. | 3all0JIHEHHE TaOJIULIBI C
JIP9 OO6mas XapaKTEePUCTUKA | ONMMMCAHUEM METO/IOB
JIP 23 JKU3HU MUKPOCKOIUPOBAHUS c ux
JIP 30 JIOCTOMHCTBaMU U HEJAOCTAaTKaMH.
3anonnenue Tabmuubl  «Bxnaxa
YUEHBIX B pa3BUTUE OUOJIOTUN»
3anojHeHue CpPaBHUTEIBHOMN
Ta0JIMLBI CXOJCTBA MU PA3INYUI
JKUBOT'O M HE KMBOTO
OK 01 CTpyKTypHO- OueHnuBaemasi ~ JUCKYCCHUSA  TIO
OK 02 (byHKIHOHATIbHAS BOIIPOCAM JIEKIIUU
OK 04 OpraHu3aius KiIeToK Pa3paboTka MeHTanbHOW KapThbl
JIP 9 [0 KJIACCU(PUKAIMU KIETOK M HX
JIP 23 CTPOECHUIO Ha npo- U
JIP 30 JYKapUOTHYECKHUX U II0 LAPCTBAM
B MUHU TPYIIITax
Beinonnenune u 3amuTa
nmabopaTopHOH paboThl "
IIPAKTUYECKOTO 3aHATHUS.
IIpencraBnenue YCTHBIX
COOOIIEHUH C  Tpe3eHTaluel,
MOJTOTOBJIEHHBIX IO TEPEYHIO
HUCTOYHUKOB, DPEKOMEHJOBAHHBIX
npenojaBaTeneM
OK 01 CrpykTypHO- OpOHTAIBHBIN ONIPOC
OK 02 ¢dbyHKIMOHaIbHBIE (akTopsl | PazpaboTka rimoccapus
JIP 9 HACJIEICTBEHHOCTU Pemenne 3amau Ha omnpeneicHue
JIP 23 MOCJIETOBATEIHHOCTH
JIP 30 HYKJICOTHJIOB, AMHHOKHUCJIOT B
HOpPME U B CcCllyyae H3MEHEHHUS
IIOCJIE0BATENBHOCTH
HykneotnioB JIHK
OK 02 Ob6meH BEIIECTB n | OpoHTAJIBHBII 0IPOC



https://urait.ru/bcode/519715

JIP 9

MpeBpalleHle DJHEPruu B

3anoyHeHue CpPaBHUTEIHHON

JIP 23 KJIETKE TaONMUIBI  XapaKTEPUCTHUK THUIIOB

JIP 30 oOMeHa BelecTB

OK 02 Kvznennpiii mukn kietkd. | O0cyxaeHue o BOIIPOCaM

OK 04 Muto3. Meiio3 JIEKIIUU

JIP 9 PazpaGoTka  J€HTBI  BpeMeHH

JIP 23 SKU3HEHHOI'O ITHKJIa

JIP 30

Paznen 2. Crpoenme wu | KonrponsHas pabora «CtpoeHue
(GyHKIIUM opraHu3zMa 1 QYHKITUH OPraHu3Ma

OK 02 CtpoeHue opranusma OuieHuBaemasi JUCKycCcus

OK 04 PazpaboTka MeHTaJbHOW KapThbl

JIP 9 TKaHe, OpraHoB M CHUCTEM

JIP 23 OpraHOB OpPraHU3MOB (pacTeHwUs,

JIP 30 JKHUBOTHBIE, YEJIOBEK) C KpPaTKOM
XapaKTePUCTHKON MX (PYHKIUI

OK 02 Dopmbl pa3sMHOXkeHUs | DpOHTATIBHBINA OITPOC

JIP 9 OpraHU3MOB 3anonHeHue TaONIMIBl C KPaTKou

JIP 23 XapaKTEepPUCTUKOU M IpUMEpaMu

JIP 30 (opM pa3sMHOKEHUSI OPraHU3MOB

OK 02 OHrorenes pactenuii, | PazpaboTka JEeHTBHI BpeMEHU C

OK 04 JKABOTHBIX U YEJIOBEKa XapaKTEPUCTUKON JTaIoB

JIP 9 OHTOT€HE3a OTACJIbHOW TIpyMNIon

JIP 23 )KUBOTHBIX M 4YEJOBEKAa IO

JIP 30 MUKpPOrpyInam
Tect/onpoc
CocraBieHue KU3HEHHBIX ITUKIIOB
pacTeHuit o OTHeIIaM
(MOXOBH/IHBIE, XBOIIEBUIHBIE,
MaropOTHUKOBUIHBIE,
rOJIOCEMEHHBIE,
MTOKPBITOCEMEHHBIE)

OK 02 3aKOHOMEPHOCTH Pazpabotka rioccapus

OK 04 HaCJIEJOBaHUSI @poHTANIBHBIN 0npoc

JIP 9 Tect 110 BOIpocaM JIEKIUH

JIP 23 Pemenue 3amau Ha omnpeneneHue

JIP 30 BEPOSITHOCTH BO3HUKHOBEHUS
HACJICJICTBEHHBIX TMPU3HAKOB TPU
MOHO-, AH-, TOJUTUOPUIHOM H
aHAJIM3UPYIOIIEM CKpEIIMBaHHH,
COCTaBJICHUE T€HOTUITUYECKUX
CXEM CKpEIIMBaAHUS

OK 01 CuemienHoe HacnenoBaHue | Tect

OK 02 MIPU3HAKOB Pa3pabotka rioccapus

JIP9 Pemienne 3amau Ha omnpeneneHue

JIP 23 BEPOSITHOCTH BO3HUKHOBEHHS

JIP 30 HACJIEJCTBEHHBIX IMPU3HAKOB MpHU
CLETUIEHHOM HacJIeJOBaHHH,
COCTaBJICHUE F€HOTUITUYECKUX
CXEM CKpEIIMBaAHUS

OK 01 3aKOHOMEPHOCTH Tecr.

OK 02 U3MEHYHUBOCTH Pemienne 3amau Ha onpeneneHue




OK 04

TUMA MyTallud TpU [eperaye

JIP 9 HACJIEICTBEHHBIX [IPU3HAKOB,
JIP 23 COCTaBJICHUE TF€HOTUITMYECKUX
JIP 30 CXEM CKpEeLIMBaHUs

Pa3nen 3. Teopusi | KontponbHas paborta
IBOJIIOLMHU «Teopernueckue aCIEKTHI
HBOJIIOLIMHU KU3HU Ha 3eMiie»
OK 02 Hcropust  3BOMOLMOHHOTO | DpOHTAIBHBIN OIPOC
OK 04 yueHus. MUKpPOIBOTIOLMS PazpaboTka rioccapus TepMHUHOB
JIP 9 PazpaboTka  JE€HTBI ~ BpeMeHH
JIP 23 pa3BUTHS 3BOJIIOLIIOHHOTO
JIP 30 yueHus
OK 02 Maxkpo3BoTIOIHS. OnennBaeMast JUCKYCCHS:
OK 04 BO3HUKHOBEHME U pa3BUTUE | HCIIOJIb30BAHKE apryMeHTOB,
JIP9 JKU3HU Ha 3emJie OMOJIOTMYEeCKONH TEPMHUHOJIOTHH U
JIP 23 CUMBOJIMKM JUIS JOKa3aTeabCTBA
JIP 30 pPOACTBa  OpPraHU3MOB  Pa3HbIX
CUCTEMATUYECKUX TPYII
Pa3paboTrka  5eHTBI  BpeMeHU
BO3HUKHOBEHUS U Pa3BUTHUS
JKU3HU Ha 3emiie

OK 02 [Ipoucxoxaenne uyenoBeka | OpoHTAIBHBINA OMPOC

OK 04 — aHTPOIIOreHe3 Pa3paboTka  JIEHTBI  BpEMEHH
JIP 9 IIPOUCXOXKICHUS YEJIOBEKa
JIP 23
JIP 30
Paznea 4. Jkoanorus
OK 01 Oxonorudeckue (axrtopsl u | Tect 1o HKOJIOTUYECKUM
OK 02 Cpenbl KU3HU dakTopaMm M cpenaM  KHU3HH
OK 07 OpraHu3MOB
JIP 9
JIP 23
JIP 30
OK 01 [Tonmynsiuusi, cooduiecTBa, | CocTaBiieHHe cXeM KpyroBopoTa
OK 02 JKOCUCTEMBI BEILECTB, HCIIONb3YS MaTepUalbl
OK 07 JIEKINH
JIP 9 Pemenue IIPAaKTUKO-
JIP 23 OPHUEHTHUPOBAHHBIX pacyeTHBIX
JIP 30 3aJIaHUM 110 IIEPEHOCY BELIECTBA U
SHEPrUM B DIKOCHCTEMAX C
COCTaBJIEHUE TPOPUUECKUX Liereit
U UpaMu] OromMacchl M SHEPTruu

OK 01 buochpepa - rnobanbHas | OueHuBaeMasi IUCKYCCUS

OK 02 HKOJIOTUYECKAst CHCTEMA Tect

OK 07

JIP 9
JIP 23
JIP 30
OK 01 Biuanue  aHTponoreHsslx | Tect
OK 02 ¢dakTopoB Ha 6rochepy [Tpaktrueckoe 3ansiTHe «OTXOBI




OK 04 MPOU3BOACTBA»
OK 07
K 2.2
JIP9
JIP 23
JIP 30
OK 02 Bnusiaue conuanbHo- | OneHnBaeMasi JUCKYCCHS
OK 04 IKOJIOTHYECKUX  (PakTOpoB | BeimonHeHue nabopaTtopHoOi
OK 07 Ha 37J0pOBbE YEJIOBEKA paboThI «YMCTBEHHas
[IK 2.2 paboToCIIOCOOHOCTEY
JIP9
JIP 23
JIP 30
Paznen 5. buosorusi B | 3amuTa Keiica: IpelCTaBICHUE
JKH3HHU pe3ylbTaTOB pELICHUsl KEMCoB
(BBICTYIIJIEHUE C NTPE3EHTAINEN)
OK 01 buorexnonornn B Ku3HU | BeimonHeHWe Kelica Ha aHaIu3
OK 02 Ka)KI0Ir0 uH(popManuu 0 Hay4YHBIX
OK 04 JOCTHKEHUSX B o0Jactu
IIK 2.2 TCHETHYCCKHUX TEXHOJIOTHH,
JIP 9 KJIETOYHOW UHKEHEPUHU, MTUILEBBIX
JIP 23 OouorexHonorul (mo rpymnmnam),
JIP 30 MpEJCTaBICHUE pe3ynbTaTOB
pelIeHUs KeCOB
OK 01 buorexnonoruu B | BeimonHnenne keiica Ha aHanu3
OK 02 IIPOMBILUIEHHOCTH uH(popManuu 0 pa3BUTUHU
OK 04 MPOMBIIIJICHHBIX OMOTEXHOIOT Ui
[K 2.2 (mo rpymmaMm), TpeacTaBiIeHUE
JIP 9 pe3yIbTaTOB PELICHUS KEWCOB
JIP 23
JIP 30

5. HEPEYEHb UCHTOJIB3YEMbBIX METOJOB OBYUEHUSA

5.1 IlaccuBHbIE:

- JIEKIIUM TPaJUIMOHHBIE 0€3 MPUMEHEHHUs] MYJIbTUMEIUMHBIX CPEICTB U 0e3 pa31aTOuHOro
MaTepuana;

- IEMOHCTpaIus y4eOHbIX (DUITHMOB;

- pacckas;

- CEeMHMHApBI, IPEUMYIIIECTBEHHO B BUI€ 0OCYKICHHUS TOKJIAI0OB CTYJACHTOB 110 TEM WJIM UHBIM
BOTIPOCaM;

- CaMOCTOSITEIbHBIEC M KOHTPOJIbHBIE PAOOTHI;

- TECTHI;

- YTEHHE U OTPOC.

(63aumooelicmeue npenooasamesnsi Kak cyovekma ¢ o00yuarnwumcs Kak o00bekxmom
NO3HABAMENLHOU OeSIMENbHOCU).

5.2 AKTHBHBbIE H HHTEPAKTHBHbIE:
- aKTUBHBIC M HHTEPAKTUBHBIC JICKIINH;
- paboTa B rpynmax;



- yueOHasi IUCKYCCHS;

- JICJIOBbIE U POJIEBBIE UTPHI,

- UTPOBBIC YIPAKHEHHUS;

- TBOPUECKUE 3a]IaHUS;

- KpyIJIble CTOJIBI (KOH(EPEHIIUH) C UCIIOIB30BAaHUEM CPE/ICTB MYJIbTHUMEINA;

- peleHre TpoOIeMHBIX 3a7a4;

- AHAJIN3 KOHKPETHBIX CUTYyAalUil;

- METOJ1 MOIYJIbHOTO O0YYEHUS;

- 00yueHHe ¢ MCI0JIb30BAaHHEM KOMITBIOTEPHBIX 00yYaroIIUX MIPOrpamm;

(83aumoodeticmeue npenodasamens kKak cyOvekma ¢ 00OVHANWUMCA KAK  CYOBLEKMom
NO3HABAMENLHOU OesIMENbHOCHUL).



