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CoracoBaHo

3aBeyIONMH YUeOHO-METOIHYECKUM OTAEIOM
'H.A. UBamkuHa

01 nexabps 2023 roga

PaGoyas nporpamMma yueGHOMN TUCIUILTHHBI pa3paboTaHa B COOTBETCTBHH C:

> npukazoM Munucrepetsa oGpasoBanust u Hayku Poccum ot 17 mas 2012 roma Ned13 «O6
yTBEpKIEHHH (eePaIbHOTO T[OCYAaPCTBEHHOTrO 00pa3’oBaTeIbHOTO CTaHAApTa CPEAHEro oOIIero
o6pasoBanusy (3aperucTpuposano B Munucreperse roctuiun Poccun ot 07 uronst 2012 rozxa Ne24480)
(B penakimu IlpukasoB Munucrepera oGpasopanus u Hayku Poccun ot 29.12.2014 N 1645, or
31.12.2015 N 1578, ot 29.06.2017 N 613, IlpukasoB Munucrepctsa IpocBelleHus Poccuu OT
24.09.2020 N 519, ot 11.12.2020 N 712, ot 12.08.2022 N 732);

> npuMmepHo#t paboueil nporpamMmbl obmeoOpasoBaTeNbHON AMCHMILIMHON - «bronorusy,
paccmoTpeno Ha 3acemanui Ilemarormueckoro cosera ®I'BOY IO MPIIO, mpotokon Nel3 ot
29.09.2022, yrBepxaeHo Ha 3aceqaHuu CoBera II0 OIICHKE COJCpIKaHHMsA M KadeCTBa MPHUMCPHBIX
nporpamMmM 06111e00pa30BaTeIbHOrO UKIA CPETHEr0 MPOPEecCHOHANLHOr0 00pa3oBaHus, IPOTOKON Nel4
or 30.11.2022 rona

Opraumsanus-pa3spadoTanK: rocy1apcTBeHHOE GIO/DKeTHOE yupeskaeHne — KanmmHHHrpanckoi
o6nacTi npodeccHonabHas 00pasoBaTesbHas opranu3alus « TeXHOIOrH4eCKUH KoK

PaspaboTunk:
Xonaxosckas E.W. npenonasaress Boiciieil KBanH(UKaMOHHONW KaTErOpHH

PaccMoTpeHa Ha 3acelaHiu MeToandecKoi kadenprl « MaTeMaTH4ecKuX, eCTECTBEHHOHAY HE,
JMCLMILIAH # HHPOPMAIMOHHBIX TeXHOJIOrHity. [Ipotoxon 04 ot 21 Hos6pst 2023 roza

PexoMeHaoBaHa METOJAMYECKHM  COBETOM  TOCYJApCTBEHHOrO  OIOJDKETHOrO  yUpeXIEHHs
Ka/MHUHIPaICKO# 00MacTH MPOdEeCCHOHAIBHOM 00pa30oBaTeIbHOl OpraHu3alket «TexHonmornaeckui
KOJUIEIK»,

IIpotokoi 04 ot 21 Hos16ps 2023 rona



1. IACHOPT PABOUYEH MPOTPAMMBbI JTUCIHUILINHBI
OY .07 BUOJIOI'usi

1.1. ObaacTh NpUMeHeHHs1 IPOTPaMMbI

Pabouas nporpamma AHUCHUIUIMHBI SBJISIETCS YaCThIO [IpOrpamMMbl HOJATOTOBKH CIEIMATUCTOB
cpeanero 3BeHa B cootBeTcTBUU ¢ @I'OC mo cnermansHocTH 13.02.13 Dkcmnyatanus U o0CIy)KUBaHUE
IEKTPUUYECKOTO M 3JIEKTPOMEXAHWYECKOro o00opynoBaHHsA (IO OTpacisM), YKpYNHEHHas Tpymmna
cnenuanbHocTel 13.00.00 DnexTpo- U TemIo’HepreTUKa

1.2. MecTo IMCHUIIMHBI B CTPYKTYpe MNPOrpaMMbl NOATOTOBKH CIIEHHAJIMCTOB CPeJHEro 3BeHa:
[Mporpamma muctumuinabl OYJ[.07 buonoruss BXoguT B 00mIe00pa3oBaTeNbHBIA I[HKI, MOMLIUKI
OO0s3arenbHbIe yueOHBIE TUCIIUILTAHBI.

Casi3b ¢ npyrumu yueOHnbmu nucrruimaaMu: OY J1.06 Xumus

ATTecTanus IMCUMIINHBI

Peanuzamuss  nmporpammbl  aucummuindabl - OYJ[.07  buonorus compoBoxkmaeTcss TeKyled U
MPOMEKYTOYHOM aTTECTALIUEH.

Teky1ias aTrecTays NPOBOIUTCS HA YUeOHBIX 3aHATUAX. TeKyIas aTrecTanys NpoBoauTcs B opmax:

* OIPOC, OLICHKA BHINIOJIHEHMS 3aJJaHUsI HA IPAKTUYECKOM 3aHITHUH, TECTHPOBAHHUE.

* BBITNIOJIHEHHE NMMCbMEHHOTO 33/1aHUs Ha 3aHATUU WK CaMOCTOSITENIbHOU padoTe;

IleproAMYHOCTH TEKYLIEH ATTECTALUM:

* OIIPOC — €KETHEBHBIN (TIPU 3aKpEIICHUH, TOBTOPEHUH MaTepHana);

* IPaKTHYECKOE 3aHATUE (OJHA OIIEHKA Ha KaXkJIOM MPAKTUYECKOM 3aHSITHN)

* BBITIOJITHEHHE MUCHPMEHHOTO 3aJlaHUsl HAa 3aHATUM — COYMHEHHe, 3cce (OJHA OLEHKa 3a Kaxaoe
MMCbMEHHOE 3aHATHE: COUNHEHHUE UIIU 3CCE TPOBOAMUTCS B KOHIIE U3YUYEHHOU TEMBI);

* BBINIOJIHEHHE CaMOCTOSTEIbHON padOThI — OLIEHKA 3a Ka)KIyl0 CAMOCTOATEIbHYIO padoTy;

* TECTUPOBAHUE — OLIEHKA 3a KaXKJbI TECT MOCJIE U3yUYEHHUs pa3iena.

W3ydenue MUCHUIUIMHBI 3aKaHYMBAETCS IPOMEXKYTOYHOH aTTecTanueld B popMe KOHTPOIBHOH paboThI
BO BTOPOM CEMECTpE MEPBOro Kypca 00ydeHHs 10 Mporpamme, KOTopasi yCTaHOBJIEHA yUeOHBIM TUIAHOM.

KonTponbHast paboTa mpoBOIUTCS HA MTOCIETHEM 3aHATHH 3a CUET YAaCOB 3aHATHII.

[lopsmox mpoBeneHUsT KOHTPOJBHOW paboThl ompenensercs (GOHIOM OLEHOYHBIX CPEACTB IO
mucuurumHe OY /[.07 bruonorus

1.3. llean u muiiaHupyemMble pe3yabTAaThl 0CBOCHHMS U CHUILIHMHBI:

1.3.1. Heab: dopmupoBanue y CTYACHTOB TPEICTABICHUS O CTPYKTYPHO-QYHKIMOHATHHOU
OpraHU3aIlMM KHUBBIX CUCTEM DPAa3HOTO paHra Kak OCHOBBI NPHUHATHS PELICHUH B OTHOIIEHUH OOBEKTOB
YKUBOU MPHUPOJBI U B IPOU3BOJICTBEHHBIX CUTYaIUAX.

3agaun:

1) chopMupoBaTh MOHUMaAHUE CTPOCHHS, MHOTOOOpa3us MU OCOOCHHOCTEW JXKUBBIX CHCTEM Pa3HOTO
YpOBHSI OpTaHU3AlMH, 3aKOHOMEPHOCTEH TPOTEKAaHUS OWOJIIOTUYECKUX TMPOILECCOB U SBICHHUHA B
OKpy>Kalollen cpeae, LEIOCTHOM HAaydyHOW KApTHHBI MHpA, B3aUMOCBSI3M M B3aWUMO3aBHCUMOCTHU
CCTCCTBCHHLBIX HAYK;

2) pa3BUTh YMEHHUS OIpEAeNsATh >KUBble OOBEKTHl B MPHUPOAE; MPOBOAUTH HAONIIOIEHUS 3a
OKOCUCTEMaMHU [JIsI BBIABJICHUA CCTCCTBCHHBIX W AHTPOMNOTCHHBIX I/ISMGHCHI/Iﬁ, HHTCPIIPETUPOBATH
pe3yabTaThl HAOTIOICHUH,

3) cdopmMupoBaTh HaBBIKM MPOBEJEHUS MPOCTEHIINX OHUOJOTHYECKUX  3KCIIEPUMEHTAIbHBIX
HCCIIe0BaHUM C COOMIOIEHUEM TTpaBriI 0€30MacHOr0 O0pameHus ¢ 00bEKTaMU U 000PYI0BaHUEM;

4) pa3BUTh YMEHHUS HCIOJB30BaTh MHGOPMAIMIO OMOJIOTHYECKOTO XapakTepa W3 PazIHYHBIX
HCTOYHUKOB;

5) chopmupoBaTh yMEHHS TPOTHO3MPOBATH MOCIEACTBHUSI CBOCH AESITETLHOCTH IO OTHOIICHHIO K
OKpYJKaloIe cpeae, COOCTBEHHOMY 370pOBbIO; OOOCHOBBIBATH M COOMIOJATH MEPhl MPO(OUIAKTHKA
3a00JIeBaHUH.



6) chopMHpoBaTh MOHUMAHUE 3HAYUMOCTH JOCTHIKEHHM OHOJIOTMUECKOM HAyKd M TEXHOJIOTHH B
MPAKTUUYECKON JIESITeIbHOCTH 4YENOBEKa, pa3BUTHUU COBPEMEHHBIX MEAMIIMHCKMX TEXHOJOTHHA U
arpoOMOTEXHOJIOTHA.



1.3.2. IlnanupyemMble pe3yJibTaThl 0CBOCHHS 0011e00pa3oBaTebHON AUcHUILVIMHBI B c00TBeTcTBHH ¢ ®I'OC CIIO u Ha ocHoBe ®I'OC COO

Koa u HamMeHOBaHHUe
(popmupyembix
KOMIIeTeHIIN

Ilnanupyemble pe3yJbTaThl 0CBOEHUS M CIUIINHBI

Oo0mue

JAucuunjinHapHbie

OK 01. Brioupars
CIOCOOBI pereHus
3a1a4
poheCCHOHAIBHOM
JIESITEIIBHOCTH
MMPUMCHUTECIIBHO K
Pa3IUYHBIM
KOHTEKCTaM

B yacTtu Tpy10BOIro BOCIIUTAHMS:

- TOTOBHOCTbH K TPY/ly, OCO3HAHUE IEHHOCTH MacTePCTBa, TPYI0JII00HE;

- TOTOBHOCTb K AKTUBHOW JEATEIBHOCTH TEXHOJOTHMYECKOH U
COLMAIILHON HaIPaBJICHHOCTH, CITOCOOHOCTH WHUIIMHPOBATH,
IJIAHUPOBATh U CAMOCTOSITEJILHO BBIMOIHATh TAKYIO JICATCILHOCTD;

- HHTEPEC K Pa3IM4HbIM chepam npodecCuoHaIbHON NEATEIILHOCTH,
OBgnageHue YHUBEPCATbHBIMH y4aeOHBIMU M03HAaBaTEJIbHLIMU
NEUCTBUSIMU:

a) 0a30Bble JJOTHYECKUE AeliCTBUS:

- CaMOCTOSITENILHO (POPMYJIMPOBATh W aAKTyaJU3UPOBaTh MPOOJIEMY,
paccMaTpHBaTh €€ BCECTOPOHHE;

- yCTaHaBIMBATh CYIIECCTBEHHBIA TPU3HAK WM OCHOBAaHUSA IS
CpaBHEHUs, K1acCU(UKAIIUU 1 0000IICHMS,

- OTIPEeNEIATh NN JISITSILHOCTH, 33/IaBaTh MapaMeTPhl U KPUTEPUU UX
JIOCTYDKEHNSI;

- BBIABJISITH 3aKOHOMEPHOCTH M IPOTHBOPEYUS B PAaCCMaTPUBAEMBIX
SIBJICHUSX

- BHOCUTh KOPPEKTHUBHI B JIESTENILHOCTh, OIEHHUBATh COOTBETCTBHE
Pe3yJIbTaTOB IIEJISIM, OLIEHUBATh PUCKH MOCIICACTBHI JACITCIBHOCTH;

- pa3BUBaTh KPEATUBHOC MBINUICHUE TMPU PEIICHUU JKU3HEHHBIX
mpooeM

0) 0a3oBbIe HCCIeI0BaTeIbCKIE AelicTBHSI:

- BJAJCTh HAaBBIKAMU Yy4YCOHO-HCCICIOBATEIbCKOM M MPOCKTHOM
JIeSITeIbHOCTH, HABBIKAMU pa3pelieHus mpooieM;

- BBISBJIATH IPUYUHHO-CIICACTBEHHBIC CBSI3H M aKTyaJTM3UPOBATh 33/1ady,
BBIBUTaTh THIIOTE3y €€ pEIICHWs, HaXOIUTh apryMEHThI s
JTIOKa3aTelIbCTBA CBOMX YTBEPKACHUH, 3a/]aBaTh MapaMeTPhl U KPUTEPUU
pelieHus;

- aHAJIM3MPOBATh MOJYUYCHHBIC B XOJI€ PEIICHUS 3a7adyd Pe3yJIbTaThl,
KPUTHUYECKH OLIEHUBATh UX JOCTOBEPHOCTH, IIPOTHO3UPOBATh H3MCHECHUE
B HOBBIX YCIIOBHSIX;

- yMeTh TEpPEeHOCUTh 3HAaHUS B TIO3HABATEIBHYIO WM TPAKTHUYECKYIO
001aCTH KU3HEIEITENLHOCTH;

- YMETh MHTETPUPOBATh 3HAHUS M3 Pa3HBIX NPEIMETHBIX 00J1aCTeH;

c(hopMHpPOBAaHHOCTH 3HAHUN O MECTE W POJIM OMOJIOTHMH B CHUCTEME
HAY4YHOrO 3HAaHMS, (YHKIIMOHAJIBLHOW TPaMOTHOCTH 4eIOBEKa JIJIs
peIIeHUs )KU3HEHHBIX MPOOIIeM;

c(hopMUPOBAHHOCTh YMEHHS pacKphIBaThH COJIepIKaHKe
OCHOBOIIOJIAratOIIUX OUOJIOTHYCCKUX TEPMUHOB M IMOHITHI: KU3Hb,
KJIETKA, TKaHb, OpPraH, OPraHW3M, BHUJ, MOMYJISIIHS, KOCHCTEMA,
OowoneHo3, Owocdepa; merabonmm3smM  (0OMEH  BeUIeCTB W
MIpeBpalleHne SHEPTHH), TOMEocTa3 (CaMOperyIsiius), OMOCHUHTE3
Oenka, CTPYKTypHasi OPraHM3allusl )KUBBIX CUCTEM, JUCKPETHOCTD,
CcaMOperyJIsnus, CaMOBOCIIPOM3BE/ICHUE (pempoaykuus),
HAaCJICICTBEHHOCTh, W3MEHYHMBOCTH, JHEPTrO3aBHCHMOCTH, POCT H
pasBUTHE, YPOBHEBAs OpTraHW3aIus, C(HOPMHUPOBAHHOCTH YMEHUS
pPacKphIBaTh COJCPKAHHE OCHOBOIIOJIATAIOIINX OHUOJIIOTHYECKHIX
TEOPUHA M THUIIOTE3: KIETOYHOM, XPOMOCOMHOW, MYTAallMOHHOM,
SBOJIFOLIMOHHOM, MTPOUCXOXK/ICHHSI JKU3HU M YCIIOBCKA,;
c(hOPMUPOBAHHOCTh YMEHHS PaCKpbIBaTh OCHOBOIIOJIATAIOIINE
Ounonornyeckue 3akoHbl u 3akoHomepHoctd (I'. Menpens, T.
Moprana, H.1. BaBunosa, D. I'ekkens, ®. Mromrepa, K. bapa),
IPaHUIIBl UX TPUMEHUMOCTH K KUBBIM CUCTEMaM;

MPUOOPETCHNUE OIbITa TIPUMEHEHHSI OCHOBHBIX METOJIOB HAy4HOTO
MTO3HAHMSA, MCITIOJB3YEMBIX B OHMOJIOTHH: HAOIIOJICHUS W OMUCAHUS
JKUBBIX CHCTEM, TIPOIIECCOB U SIBJICHHN; OPTaHU3AIIMH U IIPOBEIACHIS
OHMOJIOrMYECKOT0 IKCIIEPUMEHTA, BBIJBHIKCHUS TUIIOTE3, BBISBICHHUS
3aBHCUMOCTUA MEXJIy HCCIEAYEMbIMU BEIMYUHAMH, OOBSICHCHHUS
MTOJIYICHHBIX ~ PE3yIbTaTOB W (OPMYIHPOBAHUS BEIBOJOB C
HCIOJIb30BAaHUEM HAYYHBIX MMOHSTUIH, TCOPUH M 3aKOHOB;
c(hOpMUPOBAHHOCTh YMEHUS BBIJCIATH CYIIECTBEHHBIC IMPH3HAKU
BHUPYCOB, KJETOK IPOKApPUOT W DYKApUOT;, OJHOKIECTOYHBIX U
MHOTOKJICTOYHBIX ~ OPraHU3MOB, BHJIOB, OHOICOIICHO30B U
OKOCHUCTEM; OCOOEHHOCTH TIPOIIECCOB OOMEHa BEMIECTB U
MPEeBpAIICHUs] YHEPTUU B KIIETKE, (POTOCHHTE3a, IIACTUYECKOTO U
JHEepreTHYeckoro oOMeHa, XEeMOCHWHTe3a, MHTO03a, Melo03a,
OIUIOJIOTBOPEHUS, PA3BUTHS W PAa3MHOXKCHUS, WHIUBUIYATBHOTO
pa3BuTusi opraHu3ma (OHTOreHe3a), OOpbOBI 3a CYIIECTBOBAHUE,




- BBIIBUTATh HOBBIE HJIEW, MpeIsiaraTb OPUTHHAIBHBIE IOAXOIBl H
peLeHus;
- CHOCOOHOCTh MX HCHOJNB30BaHMSA B ITO3HABATENFHONW U COLMAIBbHOM
MpaKTHKe

€CTECTBEHHOTO O0TOOpa, BHI000pa30BaHMS, NPHUCIOCOOICHHOCTH
OpPraHU3MOB K Cpejie OOUTaHHUS, BIUSHIS KOMIIOHEHTOB DKOCHCTEM,
AHTPOTIOTEHHBIX HM3MEHEHHWH B HKOCHCTEMaxX CBOEH MECTHOCTH,
KpYroBOpOTa BELIECTB M MpEBpallieHue YHEPTUH B Onocdepe;
c(hOpMUPOBAHHOCTh yMEHHUs pellaTh OHOJIOTMYSCKUE 3aJiauH,
COCTaBJISTh TEHOTUIMYECKHE CXEMbI CKpEIIMBAHUSA U Pa3HBIX
TUTIOB HACJIETOBAHHS TIPU3HAKOB Y OPTAaHU3MOB, COCTABIIATH CXEMBbI
MEPEeHOCa BEIIECTB W JHEPrHUHM B IKOCHCTeMax (ILIEMU IMMHUTaHUS,
MIUIIEBbIC CETH)

OK 02. Ucnons3oBath
COBpEMEHHBIE CPeJICTBA
NIOMCKa, aHaJIM3a 1
UHTEPIpETAINN
UHQOPMAIH, 1
WHQOPMAIOHHEIE
TEXHOJIOTHH JUTS
BBITIOJTHEHUS 33124
poheCCUOHATBHOM
JESITENbHOCTH

B o0J1acTH IEHHOCTH HAYYHOT'O MO3HAHUSA:

- c(hOpMHUPOBAHHOCTH MHPOBO33pPEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BHTHSI HAYKHM M OOIIECTBEHHOW MPaKTHKH,
OCHOBAaHHOI'O Ha [JHUAaJiOre KyJNbTYp, CHOCOOCTBYIOIIEIO OCO3HAHHIO
CBOETO MECTa B MOJINKYJIBTYPHOM MHUPE;

- COBEpLICHCTBOBAaHHWE S3bIKOBOM M YMTATEIbCKONH KyJIbTYphl Kak
CpeICTBa B3aUMOJEHCTBHS MEX Ty JTIOAbMH U TIO3HAHUS MHpA;

- OCO3HaHWE IIEHHOCTH HAy4YHOW JEATEIBHOCTH, TOTOBHOCTb
OCYIIECTBJISATh TPOEKTHYI0 M  HCCJIEJOBATENbCKYIO JESTEIbHOCTh
WHAMBUYaJIbHO U B TPYIIIIE;
Osnaznexue YHHUBEPCAIBHBIMH
JIEHCTBUSAMH:

B) padoTa ¢ uHpopManmeii:

- BJIQ/ICTh HAaBBIKAMU MOJY4YeHHUs MHGOpMANHUK U3 UCTOUYHHKOB Pa3HBIX
THUIIOB, CaMOCTOSITEITHHO OCYIIECTBIISTH TTOWCK, aHam3,
CUCTEMATU3aIMI0 U MHTEPIIPETAINI0O HHPOPMAIMH PAa3IHYHBIX BUIOB U
(dbopM mpencTaBieHUs; - CO34aBaTh TEKCTHl B Pa3jIMUHBIX (opMmaTax c
Y4eTOM Ha3Ha4YeHWs WHPOpPMAalMM U LENEeBOM ayJUTOpUH, BHIOHpas
ONTUMANbHYIO (OpMY TIpEACTaBICHHS W BU3yalH3alldH, OLCHUBATH
JIOCTOBEPHOCTb,  JIESTHTUMHOCTh ~ WH(POpPMAaliK, €€ COOTBETCTBHE
MPAaBOBBIM W MOPAJIbHO-3THYECKHMM HOpPMaM, CIIONb30BAaTh CPEACTBA
MHQOPMAIIMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJOIMH B pEIICHUH
KOTHUTUBHBIX, KOMMYHHKaTHUBHBIX U OpPraHMU3AallMOHHBIX 3a4ad C
coOmofeHneM TpeOOBaHUN OProHOMHUKH, TEXHUKH O€30MacHOCTH,
TUTHEHBI, PEeCypcocOepeXeHus, NMPAaBOBBIX M ITHYECKHMX HOPM, HOPM
nH(pOPMAIIOHHON 0€30MacHOCTH, BIAJeTh HABBIKAMH PACIO3HABAHUA U
3amuThl HHpopManmu, HHGOPMALIMOHHON 0€30MaCHOCTH JIMYHOCTH

y‘Ie6HHMI/I TIO3HAaBAaTCJIbHBIMU

c(hOopMHUPOBAHHOCTh YMEHHI KPUTUYECKH OIIEHUBATH WH(HOPMAIHIO
OMOJIOTHYECKOTO COJIepKAHUSA, BKIIOYAIONIYI0 TICEBIOHAYYHBIE

3HaHUS W3 Pa3IUYHBIX HWCTOYHHKOB (CpPEICTBA  MAacCOBOM
nHpOpMAIHH, HAYYHO-TIOITYJISIPHBIE MaTepHuabl);
WHTEPIPETUPOBATH STHYECKHUE aCITeKThI COBPEMECHHBIX
WCCIENOBaHUA B OHMOJOTHMH, MEIUIMHE, OWOTEXHOJIOTHH;
paccMaTpuBaTth rI00aJTbHBIE 9KOJIOTHIECKHE pOOIIEMBI
COBpPEMEHHOCTH, (OpPMHpPOBATH IO  OTHONICHWIO K HUM

COOCTBEHHYIO TIO3UIIHIO;

c(hOpMUPOBAHHOCTh YMEHHI CO3/1aBaTh COOCTBCHHBIC TUCHMCHHBIC
W YCTHBIE COOOIICHHS Ha OCHOBE OMOJIOTHYICCKON MH(POPMAINH W3
HECKOJIBKMX HCTOYHUKOB, TPAMOTHO WCIOJIb30BaTh MOHATHWHBIN
arnmapat OuoJIoruu

OK 04. DddexruBHO
B3aMOJIECTBOBAaTL H
paboTaTh B KOJUICKTHBE

- TOTOBHOCTh K  CamMOpa3BUTHIO, CaMOCTOATEIBHOCTH U
caMOOTIpeIeNICHHIO, -OBJIa/ICHUE HaBBIKAMH y4ueOHO-
HCCIIEIOBATENIbCKOM, MPOEKTHON M COLIMAIbHOM JI€SITEIbHOCTH;

HpI/IO6p€T€HI/IC OIlbITa NPUMCHCHHA OCHOBHBIX MCTOANOB HAYYHOTO
TMO3HAHUs, HCIIOJIB3YEMBIX B OMOJIOTHH: Ha6H}OIIeHI/I$I N OITHCaHUsA
JKUBBIX CUCTCM, IPOIIECCOB 1 HBHeHHﬁ; OpraHuv3anyu 1 NpoBCACHUA




1 KOMaHJIe

OsianeHne yHNBepCAJIbHBIMA KOMMYHMKATUBHBIMY 1eHCTBUSAMM:
0) coBMecTHAA 1eATEJbHOCTD!

- TIOHMMaTh W WCHONB30BaTh NPEUMYIIECTBA KOMAHIHOW W
WHIUBUAYadbHON  paboThl; - TOpPUHUMATh €M  COBMECTHOM
JIeITeNIbHOCTH, OPraHMU30BBIBaTh M KOOPAUMHHPOBATh JAEHUCTBHUS IO €€
JIOCTHKEHHIO: COCTaBJATh IUTAH JEWCTBUH, paclpeneisTb pOJH C
Y4eTOM MHEHUH YYaCTHHKOB OOCYXIaTh pe3ylbTaThl COBMECTHOM
paboThl; - KOOPAWHUPOBATH M BBHINOIHATH PadOTy B  YCIOBHIX
peaIbHOr0, BUPTYaIbHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBHS;

- OCYWIECTBJIATH MO3UTHBHOE CTPATETHYECKOE MOBENCHUE B Pa3IUIHBIX
CUTyalusiX, TPOSBISITH  TBOPYECTBO W BOOOpakeHHWe,  OBITh
WHUIMATUBHBIM

OBiaieHN e YHUBEPCAJIBHBIMY PETyJISITUBHBIMH J€HCTBUSMM:

r) IPpUHATHE ce0s1 W JAPYIruX JoJeid: - TNPUHUMATh MOTHUBHI H
apryMeHTHl JPYTUX JIIOJe MpH aHamu3e pe3yJbTaToB JEATENbHOCTH. -
MpU3HABATH CBOE MIPABO M MPABO JPYTUX JIOACH Ha OMIHOKH;

- pa3BUBaTh CIIOCOOHOCTH TIOHUMATh MU C TIO3WIIHMHU APYTOTO YeJIOBEeKa

OMOJIOTMYECKOTO IKCIIEPUMEHTA, BBIIBHKCHHUS TUTIOTE3, BBISBICHUSI
3aBUCHUMOCTH MEXAY HCCIEAYEeMbIMH BEIMYUHAMH, OOBSICHEHUS
MOJYYEHHBIX PpE3yJbTaTOB M  (OPMYJIUPOBAHUS BHIBOAOB C
HCIIOJIb30BAaHUEM HAYYHBIX IOHATHH, TEOPUI U 3aKOHOB

OK 07. ConeiicTBOBaThH
COXPaHCHUIO
OKpY>KaroLlel cpelibl,
pecypcocoepeKeHHIo,
MPUMEHSTH 3HAHUS 00
W3MEHEHUH KIIUMaTa,

B 001acTH 3K0JI0THYECKOT0 BOCTIMTAHMS:

- c(OPMHUPOBAHHOCTH YKOJIOTHUECKOW KYJIBTYpBI, IOHUMAaHHE BIUSHUS
COLMAITLHO-3KOHOMHYECKHX TIPOLECCOB HA COCTOSHHE MPUPOJHOW U
COLMANTLHOM CpeJIbl, 0CO3HAHHE TII00ATBFHOTO XapaKTepa SKOJOTHYSCKHX
npo6jeM; - INIAHKPOBaHUE U OCYIIESCTBICHUE JCHCTBUH B OKpYXKatoLen
cpezie Ha OCHOBE 3HAHMS LeJei yCTOMYMBOTO Pa3BUTHS UEIOBEUECTBA;

Cq)OpMI/IpOBaHHOCTL YMCHHUA MPUMCHATH IMOJTYUYCHHBIC 3HAHUA I
00BbsicHEHHsI OMOJIOTMYECKUX MPOLIECCOB M SIBICHHUM, JUISl TIPHHSTHS
MPAaKTUYECKUX PEHICHUH B I[MOBCEJHEBHOW IKH3HH C IICJIBIO
obecrieueHusT 0€30MAaCHOCTH CBOETO  370POBBI W 3IOPOBBS
OKPYKAIIIUX JFOJIeH, COOJIOJCHHS 3I0pOBOrO 00pa3a KHU3HW,
HOpPM T'PaMOTHOTO TIOBEJCHHS B OKPYKAIOIICH MPHUPOTHOU CpeIe;

IIPUHOUIIBI AKTUBHOC HCIPHUATHEC HeﬁCTBHﬁ, IMIPUHOCAIINX BPEO 0pr>1<a}01uel71 IIOHNUMAaHHE HeO6XO}II/IMOCTI/I HUCIIOJIb30BAHUS JIOCTPI)KCHPIIZ
OepexITUBOTO cpene; COBpEMEHHON OHOJIOTUM W OWOTEXHOJOTWH JJISl PalMOHAIEHOTO
MIPOM3BOCTBA, - yYMEHME [POTHO3MPOBAaTH  HEOJAroNpHATHBIE  3KOJOTMYECKUE | MPUPOJOINOIb30BAHUS

sddexTrBHO TIOCIIE/ICTBUS TPEANPUHIMAEMBIX ACHCTBUM, MPEAOTBPALIATh UX;

HeﬁCTBOBaTB B - paCcliMp€HUC OIbITa ACATCIbHOCTHU 9KOJIOTHYECKON HaIpaBJICHHOCTH,

Ype3BbIYANHBIX - OBJIaZICHUE HABBIKAMU Y4YeOHO-HMCCIIEAOBATEIbCKOM, MPOEKTHOH W

CHUTYaIHsIX COIMAIEHOH e TeTbHOCTH

[IK 1.3. OcymecTBisTh
OIICHKY
MIPOU3BOICTBEHHO-
TEXHUYECKUX
rmokasaresneii paboTsI
ANEKTPUIECKOTO U
ANEKTPOMEXaHUYECKOT
0 000pyTOBaHMSI.

- IJIJAHUPOBAHHME U OCYLICCTBIICHUE ACHCTBUI B OKpYyKarolIeH cpene Ha
OCHOBE 3HaHUS LIeJIEd YCTOMYMBOTO Pa3BUTHUA YEJIOBEYECTBA;

aKTUBHOE HENPUATUE JEHUCTBUM, IPUHOCALIMX BpEl OKpY Karollen
cpene;

c(hOopMUPOBAHHOCTH YMEHUS TPUMEHATH TOJTYYCHHbIC 3HAHUS IS
00BsICHEHHSI OMOJIOTMYECKUX MPOLIECCOB M SIBICHHUM, JUIsl TIPHHSTHSI
[IPAaKTUYECKUX PELICHUH B IIOBCEJHEBHOM MKU3HU C LEJBIO
obecrieueHusT 0€30MAaCHOCTH CBOETO  370POBBI W 3IOPOBBS
OKPYKaIOIUX JTHOJIEH,




2. CTPYKTYPA Y COIEPX KAHUE OBIIIEOBPA3OBATEJIbHOM JUCIUTLIIMHBI

2.1. O0beM TUCHUILIMHBI M BUABI Y4e0HO#l padoThI

Buj yueOHoii padoThI

O0beM B yacax

O0bem o00pa3oBaTeIbHON MPOrpaMMbl JUCHHUILINHBI 46

B T.4.

OcHOBHOe coep:KkaHue 42

BT. U..

TEOPETHUECKOE 00yUeHre 26

MPaKTUYECKHUE 3aHATUSA 16
B T.4. IPO(ECCUOHATIbHO-OPUEHTUPOBAHHOE COJIEpPIKaHNE 8

[IpakTueckue 3aHATUA 4

CamocTrosiTesibHasi padoTa 2

IIpome:xxyTouHasi aTTecTalUsi KOHTPOJIbHAs padoTa 2




2.2. TemaTu4yecKUH MJIAH U COJeP:KaHUE TUCIUIIMHBI

HaunmenoBanue Coaepxanne yue0HOro MaTepHuasa (0CHOBHOE M PO ecCHOHATBHO-OPHEHTHPOBAHHOE), JIA00PATOPHBIE H O0bem | ®opMHupyeMble
pa3fesoB U TeM NMpaKTHYeCKHe 3aHATHS, TPHKIATHON MOAYJIb (IPH HATHYHMH) YacoB | KOMIIeTeHIMH
1 2 3 4
Paspnen 1. Kiletka — cTpyKTYpHO-GYHKIHMOHAJIBHASL €AUHULA sKMBOTO
10
Tema 1.1. OcHoBHOe coiep:kaHHe OK 2
Buonorus kak
Hayka. O0mas )
XapaKTepuCTHKA
JKH3HU
CoBpeMeHHBIE 0Tpacii OMOJIOrHYecKUX 3HaHUH. CBs3b OMOJIOTHHU C JPYTUMH HayKaMu: Onoxumust, onodusuka,
Oouonuka, reaoreorpadus u ap. Pons u Mecto 6nonoruu B GOpMUPOBAHHU COBPEMEHHOM HAYYHOM KapTUHBI MUPA.
YpoBHM OpraHH3aIyy )KUBoH MaTepun. OO0IIas XapaKTEpPUCTHKA )KU3HH, CBOMCTBA KUBBIX CHCTEM. XHUMHYCCKHI COCTaB
KJIETOK
Tema 1.2. OcHOBHOe coJiepKaHne 2 OK-1
CTpyKTYpHO- Knerounas teopus (T. [lIBarn, M. llneiinen, P. Bupxos). OCHOBHBIE MTOJIOKEHUS] COBPEMEHHOW KJIETOYHOM TEOpHH. OK-2
¢ynkumonanbHasi | Tumbl KJIETOYHOW OpPraHU3aLUK: TIPOKAPUOTHYECKUI U dyKapuoTHuecKuil. OTHOKIETOYHBIC U MHOTOKJICTOYHBIC OK-4
OpraHu3anus opranu3mbl. CTpoeHHE IPOKAPHUOTUIECKOH KileTkH. CTpOoeHUE SYKapHOTHYECKOH KieTku. Heknetounslie popMbl KU3HN
KJIETOK (Bupychl, OakTepuodarn)
B ToM uncie npakTHYeCKHE 3aHATHSA: 4
[IpuoOpereHne onbiTa MPUMEHEHUS TEXHUKH MUKPOCKOTIMPOBAHHUS
1. «Crpoenue KJI€TKH (PacTeHUs, ’)KUBOTHbIE, TPUOBI) U KIETOYHbIE BKIIOUYEHHS (Kpaxmal, KapOTHHOUIBI,
XJIOPOTUIACTHI, XPOMOTIIIACTHI )»
[MoaroroBka MUKpoOIpenapaToB, HAOIIOACHIE C TIOMOIIBI0 MHKPOCKOTIA, BBISIBJICHUE PAa3IUUWii MEX Ty U3y4aeMbIMU
o0beKTamMu, (OPMYJIUPOBAHKE BHIBOJIOB
2. BupycHsle u 6akTepuaibHble 3a00eBanus. OOImye MPUHIMILI UCTIOIBb30BaHUS JIEKAPCTBEHHBIX BELIECTB.
OcobeHHOCTH TPUMEHEHHsI aHTHOMOTHKOB. [IpecTaBieHne YCTHBIX COOOLICHUH ¢ TIpe3eHTaIeH,
MOJITOTOBJICHHBIX IO MEPEYHIO0 HCTOYHHUKOB, PEKOMEH/I0BaHHBIX MTPETo1aBaTeIeM
Tema 1.3. OcHOBHOe coiepkaHue 2 OK-1
CrpykTypHO- TeopeTnueckoe o0yueHue: OK -2
¢yHKuHOHAIBHBL | Xpomocomuas Teopust T. Moprana. CTpoeHue XpoMoCcoM. XPOMOCOMHBIH HA0Op KJIETOK, TOMOJIOTHYHBIE U




e akTopbl HErOMOJIOTHYHBIE XPOMOCOMBI, TAIUTONIHBIN U TUIIouIHbIH Habop. Hyxnennosrie kucnotel: JJHK, PHK naxoxaenme
HACJIEICTBEHHOCT | B KJIETKE, X CTpOCHHE U PyHKIMH. MaTpUyHbIe MPOIECCH B KIIETKE: PEIUINKAIKs, ONOCHHTE3 Oelka, penaparusi.
" ['eHeTyecKUii KOO U €ro CBOIMCTBA

ITpakTHYecKHE 3aHATHS: 2

Pemenue 3a7au Ha omnpezieNieHHe MOCIEA0BaTEIbHOCTH HYKJIEOTH OB, aMUHOKUCIIOT B HOPME U B CITy4dae U3MEHEHUS

Mocae0BaTeabHOCTH HYyKIeoTu 0B JIHK
Tema 1.4. OcHOBHOe coiepKaHHe 2 OK-2
Oo0MmeH BemecTB U | TTousTre MeTab0IU3M. ACCHMUIIAIINS U TUCCUMUIISAIIUS — IBE CTOPOHBI MeTabom3ma. Turbl 0OMeHa BEIIECTB:
npeBpaleHue aBTOTPOQHEIH U reTepoTpodHBIN, a3po0OHBIN 1 aHadpoOHBIH. [InacTHueckuii oomMeH. dorocuHTe3. XeMocuHTE3
JHEPIHH B KJIETKE
Tema 1.5. OcHOBHOe cojiepKaHne 2 OK -2
Kn3HeHHBIH Knerounsrit 1iuks, ero nepuoabl. MUTO3, €ro CTaJIMK U MIPOUCXOISIITNE MPOIECCHl. broornueckoe 3HaueHne MUTO3a. OK -4
LIHMKJI KJIETKH. Meiio3 u ero cragun. [losenenune xpomocom B Meitose. Kpoccunrosep. bruonorngeckuii cMpic Metio3a
Murto3. Meiio3
Pa3znen 2. CtpoeHue u GyHKIMH OPraHu3Ma 10
Tema 2.1. OcHOBHOE cofiepKaHue 2 OK-2
Crpoennue MHoroKJIeTOYHbIE OPTaHNu3Mbl. B3aMOCBA3b OpraHOB M CHCTEMBI OPTaHOB B MHOTOKJIETOUHOM opraHu3Me. ['omeocTas OK-4
Opranu3ma OpTraHM3Ma U ero MOAJepKaHue B TIpollecce KU3HeIeATeIbHOCTH
Tema 2.2. OcHOBHOe cojiepKaHne 2 OK -2
DopMbI ®dopMbl pa3MHOKEHHsT OpraHu3MoB. becnonoe 1 onoBoe pazMHokeHue. Buapl 6ecrionoro pazmMHoxenus. [lonosoe
Pa3MHOKEeHUsI pa3MHoxeHHe. ['aMmeroreHes y »kMBOTHBIX. CriepmaToreHes u ooreHe3. CTpoeHHe MOJIOBBIX KIeToK. OTI0I0TBOpEHNE
OpPraHu3MoB
Tema 2.3. OcHOBHOe coJiepKaHne 2 OK-2
OHnTOrenes WupnBuayanbHOe pa3BUTHE OPraHU3MOB. IMOpHOTeHe3 1 ero ctagun. [locTaMOproHansHbli epuoy. Ctaann OK -4
pacTeHmii, IMOCTAMOPHUOHATIBLHOTO PAa3BUTHS Y JKUBOTHBIX M uelioBeKa. [IpssMoe u Henpsimoe pa3BuTHE. bruosoruueckoe crapeHue u
JKMBOTHBIX U cmepTh. OHTOTEHe3 pacTeHHH
YyeJioBeKa
Tema 2.4. OcHOBHOE cofiepKaHHue 1 OK-2
3akoHoMepHOcTH | OCHOBHBIC OHATHS T€HETHKH. 3aKOHOMEPHOCTH 00pa3oBaHust raMeT. 3akoHbl I'. MeHens (MOHOTHOPHUIHOE U OK -4
HACJIeI0OBAHUSA TIOJIMTHOPHUTHOE CKPENTMBaHne). B3anMoeiicTBIE TeHOB

ITpakTHYecKue 3aHATHS: 1

Pemenue 3aa4 Ha ONIPEACIICHUE BEPOATHOCTH BOSHUKHOBCHU A HACIICACTBCHHBIX IPU3HAKOB IIPpU MOHO-, IU-,

MIOJIMTHOPHTHOM U aHATU3UPYIOIIEM CKPEIIMBAHUM, COCTABICHUE TCHOTHITMICCKUX CXEM CKPEITHUBAHMSI
Tema 2.5. OcHOBHOe coJiepKaHne 1 OK-1
CuenJjieHHOe 3axonsl T. Moprana. CrieruieHHOe HaclieZiIoBaHUE TeHOB, HapyIIeHHe clieruieHus. HaciemoBanne mpu3HaKoB, OK-2
HacJieJ0OBaHUe CICIUICHHBIX C MOJIOM
NMPU3HAKOB IpakTHYecKne 3aHATHA: 1

Pemenne 3aaa4 Ha onIpCaAcICHUEC BEPOATHOCTH BOSHUKHOBCHU A HACICACTBEHHBIX ITPU3HAKOB ITPH CHCIIJICHHOM




HacCJICAOBaHWM, COCTABJICHUEC I'CHOTUIIMYCCKUX CXEM CKPCHIMBAHUA

Tema 2.6. OcHOBHOe coJiepKaHne 2 OK -1
3axonomepHocTH | l13MEHYMBOCTH NMPU3HAKOB. BH/IbI N3MEHYMBOCTH: HACIICACTBEHHAs! M HEHACIICCTBCHHAs. 3aKOH TOMOJIOTHYECKUX OK-2
HM3MEHYMBOCTH psAnoB B HacneacTBeHHOU n3MenurnBocTd (H.M. Basunos). MyTaruonHast Teopusi ©3MEHUYNBOCTH. BUABI MyTamuii u OK -4

NPUYMHBI X BOZHUKHOBeHUs. Kapnotun yenoBeka. HacnencrseHnnslie 3a00oneBanmst YenoBeka. [ eHHbIE © XpOMOCOMHBIE

Oone3Hu yenoBeka. bose3Hu ¢ HacleACTBEHHOM PeApaciooKEeHHOCThI0. 3HaUCHNE MEAUIIMHCKOM IeHETHKH B

MIPEIOTBPAILIECHIH U JICUCHUH TeHETHYECKUX 3a00JIeBaHUN YelI0oBeKa

[IpakTuyeckne 3aHATHS: 2

Pemrenue 3ama4 Ha onpezescHUe TUIIA MYTalHU TIPH Niepeaade HACIeICTBEHHBIX TPU3HAKOB, COCTABIICHHE

TCeHOTUIMYECKUX CXEM CKPEIIMBAHUS
Pa3znea 3. Teopus 3BoTI0OIMH 4
Tema 3.1. OcHOBHOE cojiepKaHHe 1 OK-2
Hcropus [epsrie apomonnonnsie kounenun (K.b. Jlamapk, XK.JI. Broddon). DBonronmonnas reopust Y. Jlapsuna. OK -4
IBOJIIOLIMOHHOI O CuHTeTHYEeCKas! TECOPHS IBOJIIOLUH U €€ OCHOBHBIE TIOJI0XKEHHS.
ydeHus. MuxposBostorust. [lomymsinys kak 3JeMeHTapHas €AMHULA 3BOJIIOLUH. | eHeTHIeCKHue OCHOBBI 3BOJIIOLIUH.
MuKkpodBoIIOUMs | DieMeHTapHbIe PaKTOphI YBOTONMH. EcTecTBEeHHBIN 0TOOp — HAITPaBISIOIIUK (hakTop dBotoHU. BunoodpasoBanue

KaK Pe3yJIbTaT MHUKPOIBOJIOLIH
Tema 3.2. OcHOBHOe coiepKaHHe 1 OK-2
MakposBoJrouus. | Makpossomronus. ©opMbl 1 OCHOBHBIE HanpaBiieHns: MakposBoronun (A.H. Ceepuos). [Tytu mocTikeHns OK -4
BosnuknoBenue u | Guonormdyeckoro nporpecca. Coxpanenue 6nopazHooOpasus Ha 3emiie.
pa3sBUTHE KU3HH | [UMOTE3bl M TEOPUU BOZHUKHOBEHHUS KHU3HU Ha 3emite. [losBiieHre IepBBIX KIETOK U UX 3Bomonust. [IpokapruoTsr u
Ha 3emJie 9yKapHoThl. [IporcxoxIeHre MHOTOKJIETOYHBIX OpraHn3MOB. BO3HHKHOBEHHE OCHOBHBIX LIAPCTB HYKAPHOT
Tema 3.3. OcHOBHOe cojiepKaHune 2 OK -2
IIpoucxoxaenuey | AHTpPONONOTHS — HayKa o yenoBeke. CHcTeMaTnieckoe oIoKkeHue YeaoBeka. CXOCTBO U OTIIMYHS YEIOBEKa C OK -4
eJIoBeKa — XKHUBOTHBIMH. OCHOBHBIE CTAJIMM aHTPOTIOTEeHE3a. JBOIIOIMS COBPEMEHHOTO YEJIOBEKA.
aHTpOIIOreHe3 UenoBedeckue packl U UX €OUHCTBO. Bpemst n myTu paccenenus denoBeka o miaHere. [Ipucnoco0ieHHOCTh YenoBeKa K

Pa3HbBIM YCIIOBHUSIM CPEJIbl
Pa3nea 4. IxoJiorust 10
Tema 4.1. OcHOBHOE cojiepKaHue 1 OK-1
IKOJIOTHYECKHE Cpenpl oOuTaHMs OPTaHU3MOB: BOJHAS, HA3€MHO-BO3YyIIIHAs, IOUYBEHHAs, BHYyTPHOPraHn3MeHHast. PU3uKo- OK-2
(pakTopsl 1 XUMUYECKHE 0COOCHHOCTH cpell 00MTaHus oprann3MoB. IIpucrnocobnenrs opraHu3MoB K >KU3HH B Pa3HBIX cpelax. OK-7
cpeabl KU3HU [MonsTre sxomoruueckoro ¢akropa. Kimaccudukarus sxonorundeckux daxropos. [Ipasuno muaumyma FO. JInGuxa.

3akoH TonepanTHocTH B. lllendopna
Tema 4.2. OcHOBHOe cojiepKaHune 2 OK -1
Honyasiums, OKoJtoruueckas XapakTeprCcTHKa BUA U MOMYJIALMHI. DKOJIOTHYECKast HUIIA BUAA. DKOJIOTHUECKHE XapAKTEPUCTHKH OK-2
coo0mIecTBa, nonyssiun. CooOIecTBa M SKOCUCTEMBI. BHOIIEHO3 1 ero cTpyKTypa. CBsi3n MeXly opranu3MaMu B OHOLIEHO3E. OK -7
IKOCHCTEMBI CTpyKTypHBIE KOMIIOHEHTHI SKOCHCTEMBI: MTPOAYLEHTHI, KOHCYMEHTBI, peIyleHThl. KpyroBopoT BelecTB 1 MOTOK

SHEPTrHUH B dKocucTeMe. Tpodudeckre ypoBHH




HpaRTuquKue 3AHATHA:

Tpoduueckue uenu u ceru. OCHOBHBIE [TOKA3aTENN 3KOcHcTeMbl. Buomacca n mpoayKuus. DKOIOTHUeCKUe MUPAMHIBI
yrcen, buoMacchl ¥ 3Heprud. IIpaBuio nupamMuap! SHEPTHU.

Pemmenne npakTHKO-OpHEHTHPOBAHHBIX PACUETHBIX 3a/laHUH 10 MEPEHOCY BEUIECTBA U SJHEPTUHU B IKOCUCTEMAX C
cocTaBlieHHEe TPO(UUECKUX Ienell ¥ nupaMu 0MoMacchl U SHEPTUU

Tema 4.3. OcHOBHOe coiepkaHue OK-1
Buocdepa - Buocdepa — xuBas obonouka 3emnu. Pa3zsurue npencrasnenuii o buocdepe B Tpynax B.M. Bepnanckoro. O0nactu OK-2
rjodajnbHas ouocdepsl 1 ee KOMIIOHEHTHI. JKuBOe BemecTBo Onocdepsl U ero GpyHKIHY. OK -7
IKOJIOTHYECKasI 3aKOHOMEPHOCTH CylIecTBOBaHMs Ornocdepsl. OcoOeHHOCTH OHOC(ephI Kak TI00aIbHOM SKOCUCTEMBI. JJuHaMudeckoe
cucremMa paBHOBecue B Onocdepe. KpyroBopoTs! BemecTB 1 0MOreoXuMudIeckre HUKibl. [ 1o6anbHbIe S3KOIOrHYecKie Ipo0IeMbl

COBPEMEHHOCTH
Tema 4.4. OcHOBHOE cofiepKaHue OK-1
Bausinue AHTpOIIOTEHHBIE BO3/IeiicTBUS Ha Onochepy. 3arps3HeHns Kak BUI aHTPOIIOTCHHOT'O BO3JICHCTBUS. AHTPOIIOTEHHBIC OK-2
AHTPONOT eHHbIX BO3JeiicTBHA Ha aTMocdepy. BozneiicTBus Ha ruapocdepy. BozneiicTBus Ha mutochepy. AHTpOIIOTeHHBIE BO3ICHCTBUS OK -4
(¢paxTopoB Ha Ha OnoTHUYeCcKue coo0mIecTBa. YIIyOJIeHHO U3y4JaloTCsl OTXOMbI, CBI3aHHBIE C OTPEICTICHHOMN OK -7
ouocdepy npodeccreli/creMalbHOCThIO

IIpakTH4YecKHe 3aHATHS:

[Ipaktuueckoe 3ansiTHe «OTXO0IBI IPOU3BOACTBAY
Tema 4.5. OcHOBHOe cojiepKaHne OK -2
Bausinue 310poBbe U ero cocTaBsronye. GakTopsl, MOJOKUTEIHHO U OTPUIIATEIHHO BIUSIONINE HA OPTAaHU3M YETIOBEKA. OK -4
CONUATBHO- [Ipobnema TeXHOTEHHBIX BO3JICHCTBHUII Ha 3/I0pPOBbE YEIOBEKA (DIICKTPOMArHUTHEIE MOJIsI, OBITOBAs XMMUS1, H30BITOYHBIC OK -7
IKOJIOTHYECKHUX LIyMBl, pagyanys 1 T.I.). AJanTanus oprann3Ma 4eiioBeka K akTopaMm oKpyxarouieid cpeapl. IpuHunnst
(akTOpOB Ha (hopmupoBaHUs 310poBbecOeperaroniero nopeaeHus. dusndeckas akTUBHOCTh U 30pOBbe. buoxuMudeckne acreKkTsl
310pOBbe PalMOHATBHOTO TUTAHUS
Je10BEKa IIpakTH4YecKHe 3aHATHS:

1. «YmcTBeHHas pabOTOCTIOCOOHOCTE
OBrnaneHne METoIaMH OIpeeNIeHHs TI0Ka3aTenell yMCTBEHHOW pab0TOCTIOCOOHOCTH, OOBSICHEHHE MTOTyYEeHHBIX
pe3yabTaToB U (POpMYyIHPOBAaHUE BHIBOAOB (TMCHBMEHHO) C HCIIOJIb30BaHMUEM HAYUHBIX [TOHATHH, TEOPUI U 3aKOHOB
2.  «Bnusaue abnotndeckux (pakTOpOB Ha YENIOBEKa (HU3KUE U BHICOKHE TEMIIEPATyPhI)»

W3yueHne MexaHU3MOB aJanTalliy OPraHu3Ma YeJIOBeKa K HU3KUM U BBICOKMM TeMIIepaTypaM U 00bSICHEHHE

MOJYYEHHBIX PE3YJILTATOB H (POPMYJIMPOBAHHE BHIBOJIOB (IIMCHMEHHO) C UCTIOJIb30BAHUEM HAYYHBIX TIOHSITHUH, TEOPHI U

3aKOHOB
IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COJlep:KaHue (Coaep:KaHne NPUKJIATHOT0 MOLYJIsl)
Paznen 5. buosiorus B ;kM3HU OK-1
Tema 5.1. OcHOBHOe coJiepKaHne OK-2
buorexnojornu B | buorexHoNorus Kak Hayka v Ipou3BoAcTBO. OCHOBHBIEC HANPaBIICHHUS COBPEMEHHOI OMOTEXHOIOTHH. MeTo bl OK -4

KHU3HHU KAXKI0I0

ounorexHosoruu. OObEKThH OMOTEXHOJIOTHH, JTHKA OMOTEXHOJIOTHUECKUX U TeHETHUECKUX dKcriepuMenToB. [IpaBuna
MTOMCKA W aHaIM3a OMOIKOJIOTHIECKON HHGOPMAIIMH U3 PAa3INIHBIX HCTOYHUKOB (HaydIHas M YIeOHO-HAyIHAs




JUTEpaTypa, CpelICTBA MaccOBOH mHMOpMaLnH, ceTh MIHTEepHET U pyrue)

IIpakTHYecKUE 3aHATHS: 2

Ketficpl Ha aHanu3 HHGOPMALIUK O HAYYHBIX TOCTI)KEHHUSX B 00J1aCTH TeHETHYECKUX TEXHOJIOTHHA, KIIETOYHOM

MHXCHEPHH, MUIIEBbIX OMOTEXHOJIOTHIl. 3anuTa Kelica: peCTaBIeHIE Pe3yIbTaTOB PEIICHNS KeHCOB (BBICTYIIEHHE C

mpe3eHTaIuei)
Tema 5.2. OcHOBHOe coiepKaHue 2
buorexnonoruu B | BUOTEXHOJIOIMHU B IPOMBIIICHHOCTH
NMPOMBINLIEHHOCT | IlpakTHyeckue 3aHATHS: 1
H Pa3ButHe npombIIeHHOH OMOTEXHOJIOTHIA U ee MPIMEHEHHUE B )KU3HHU YeJI0BeKa, TIONCK U aHaJIN3 HH(pOpManuu u3

Pa3NUYHBIX HCTOYHUKOB (Hay4Has U yueOHO-HaydHas JTUTEpaTypa, CpeACTBa MaccoBoi nH(GopMmanuu, cetb HTEepHET 1

Apyrue)

Keticpl Ha ananu3 HHGOPMAITUH O Pa3BUTUH MPOMBIIICHHONW OMOTEXHOJIOTHH (I10 TpyIIam)

3ammra keiica: [IpencraBieHue pe3ynbTaToB pelIeHHs KeHCOB (BBICTYIUICHHE C IPE3CHTaLUei)
Tema 5.3. OcHOBHOE cojiepKaHHe 2 OK-1
buorexHonornn 1 | BUOTEXHOJIOTMH M TEXHUUYCSCKHE CHCTEMBbI OK-2
TeXHHYeCKHe IpakTHyecKkue 3aHATHS: 1 OK -4
CHCTEMBI Pa3Butne 6MOTEXHONOTHII C TPUMEHEHHEM TEXHUYECKHX CHCTEM (OMOWHXKeHepHs, OMonH(pOopMaTHKa, OMOHMKA) U UX

MIPUMEHEHUE B )KM3HHU YEJIOBEKA, TIOUCK M aHAJIH3 WHPOPMAIIUH U3 Pa3IMYHBIX HICTOYHUKOB (HAy4YHAsl M y9eOHO-HAYYHAS

JUTEpaTypa, CpecTBa MacCOBOM nH(popManuy, cetb HTEepHeT u npyrue)

Keiicbl Ha aHaTM3 MHPOPMAIIMK O Pa3BUTHH OMOTEXHOJIOTHH C MPUMEHEHHEM TEXHHUYECKUX CUCTEM (TI0 TPYIIam)

3ammura keiica: [IpeacraBiieHre pe3yaIbTaTOB PEIIeHUsI KeHCOB (BBICTYIUICHHE C MTPE3ECHTAITHCH )
CamocTrosiTeibHas padoTa 2
IloaroToBUTH MpE3eHTALMIO IO TeME: BHOTEXHOIOTUH B JKU3HU KaXI0T0
IIpome:xxyTounas arrectanus no gucuuminie Konrpoabsnas pagora 2

Bcero:
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3. YCJIOBUS PEAJIM3ALIAU TIPOTPAMMBI YYEFHOM JJUCHUTLIAHBI
OY .07 BUOJIOT'UA

3.1. TpeGoBaHusI K MUHUMAJILHOMY MaTepPHAJIbHO-TEXHUYECKOMY 00ecnedeHHIO.

Peanuzarust yueOHOM JUCHUIUIMHBI TpeOyeT Haimuus ydeOHOTro KaOuHeTa: buonoruu, B KOTOpOM
UMEETCs] BO3MOXKHOCTh 00ECIIEUUTh 00yJarommmMcesi CBOOOAHBIN nocTyn B MHTEpHET BO BpeMs y4eOHOTO
3aHATHSI U TIEPUO]] BHEYYCOHOH e TETLHOCTH.

[Tomemenne kaOWHETa JOJDKHO YIOBIETBOPATH TpeOoBaHMAM CaHUTApHO-3IHIEMHOIOTHYECKUX
NpaBWI U HOPMAaTHBOB ¥  OCHAIICHO TUIIOBBIM OOOPYZOBAaHHEM, B TOM YHCIIE CIICIHAIN3UPOBAHHOU
yueOHOIl MeOenbio M cpeicTBaMH OOY4YeHHs, JOCTATOUYHBIMU JUIS BBITIOJHEHUS TPeOOBAaHUU K YPOBHIO
MOJITOTOBKH 00YYarOIINXCS.

Obopyoosanue kabunema:

Kabuner «buonorum», ocHaleHHBIA 00OpyIOBaHHUEM: MeOeENb, AOCKAa, MEJ, HarIsAHbIe MOCOOus
(KOMIIIEKTHl y4eOHBIX TaOMUI], IUIAKATOB), TEXHHUYECKUMHU CpPEACTBAMH OOYUYEHHUS: KOMIIBIOTEp C
YCTPOMCTBAMHM BOCIPOU3BEJICHUS 3BYKa, MPHHTEP, MYJIbTUMEAHA-TIPOCKTOP C DKPAHOM, YKa3Ka-
Mpe3eHTep AJIs MPe3eHTALUM.

Jlaboparopusi, ocHaIIeHHass 000pyIOBAaHUEM JIJIsi TIPOBEJCHUS 3aHSATUI: MUKPOCKOIIBI, CEKYHIOMED,
TOHOMETp, J1abopaTopHasi mocynaa (mpoOUpKH, MOACTABKU ISl MPOOUPOK, MUHIIETHI, MECOK, CTYIKHU C
MECTUKAMH, TPEIMETHBIE W TIOKPOBHBIC CTEKJIA, CTCKJSIHHBIC TAJIOYKH, IMpPErnapoBajbHbIC WIIIbI,
¢bunbpTpoBasibHag OyMara (candeTku), CTaKaHbl) TUIIEPTOHUYECKUI pacTBOp XJopuaa HaTpus, 3%-HbIi
pacTBOp MEPOKCHUIA BOJOPOA, PACTBOP HO/a B HOAMCTOM KaJIMH, TIUICPUH, KIIyOHH KapTodens, TUCT
AN0AeH KaHAJICKOM, M0 psOMHBI OOBIKHOBEHHOH (PsIOMHBI WM TOMATa), JIyK permyaThlii, pa3BecHHbIC
B BOJIE IPOAOKH);

TexHuueckue cpeocmea 0byyeHus:

*  HMHTEpaKTUBHAs JIOCKa;

*  KOMIIBIOTEP JIJISl TIPETIOIaBaTelIs;

*  BUJCOIPOEKTOD;

*  HArJsSAHBIE TTOCOOUS: BUIEOMATEPHUAIIBI, IPE3EHTAIIMOHHBIE MaTEPHAIIBI;

3.2. AKTHBHbIE U HHTEPAKTUBHbIE METOIbI 00yYEHUSI:

e TBOPUYECKHE 3a1aHUS;

e paboTa B MaJIbIX TPYIIaX;

» o0yyarome urpsl (poJieBble UTPBI, UMHUTAINH, JICIIOBBIE UTPBI K 00pa30BaTEIILHBIE UTPHI);

e CIIOJIb30BaHUE OOIIECTBEHHBIX PECYPCOB (MPUTIIANICHUE CIICIIUAINCTA, SKCKYPCHH);

e COLIMAITBHBIC MIPOEKTHI U IpyTUe BHEAYAUTOPHBIE METOIb 00yUeHHS (COPEBHOBAHMS, HHTEPBBIO,
(UITBMBI, CTIEKTAKIJIH, BHICTABKH ),

e U3yUYCHHE H 3aKpEIUIEHNE HOBOTO MaTepraa (MHTepaKTUBHAS JIKIHUS, padoTa ¢ HarJIsTHBIMU
HOCOOHSIMH, BUICO- U Ay JTHOMATEpUATIAMHU, «OOYYAIOIIUICS B POJIU MPETIOABATEIIS), KKAXKIIBIA YUUT
Ka)kJJOr0», HCIOJIb30BaHHUE BOIIPOCOB, COKPATUIECKHUIT TAjIor);

 TECTUPOBAHUC;

* Pa3MUHKH;

e OOpaTHas CBsI3b;

e ICTaHIIMOHHOE 00yUYeHHE.

e 00CY’XJICHHE CIIOKHBIX M INCKYCCHOHHBIX BOIIPOCOB M MPOOJIeM (3aiiMU MO3UIIUIO, IITKAJIa MHEHUN );

e pazpelieHre npoodieM («IepeBo pelIeHHH», «MO3TOBOM ITYPM», «aHAIIU3 Ka3yCOB»)

3.3. Ilpn peanu3anuu 00pa3oBaTeJbHONH NPOrpPaMMbl MOXKET HPHUMEHATHCA 3JIEKTPOHHOE
o0yuyeHHe U TUCTAHIMOHHBIE 00Pa30BaTE/IbHbIE TEXHOIOTHH.

3.3. UndopmanuonHoe odecriedeHne 00yueHust
[lepeuenpb pekoMeHyeMbIX YUeOHBIX U3AaHui, IHTepHeT-pecypcoB, NOMOIHUTENBLHOM JTUTEPATyPhI



OCHOBHBbIE HCTOYHUKH
1. benses I.K., v .M., Ky3nenosa JI.H. u np buonorus: yueonnk 10 -11 xmacc. /mon pen.
bensera JI.K., dpmvmmmia I''M. — M.: IIpocBemenue, 2020
2. Mycradun A.I'. buonorus yueonuk / A.I'. Mycradun, B.b. 3axapoB. — M.: KnoPyc, 2022.
3. MamontoB C. I'. O6mas 6uonorus: yueouuk / C.I'. MamonTtoB, B.b. 3axapoB. — M.: KuoPyc,
2021.
4. KonecuukoB C. U. O6mras 6uonorust: yueoHoe mocobue mist CIIO / C.U. KonecaukoB. — M.:
KnoPyc, 2020.
HNuTepHeT-pecypcebt:
1. bazoBas komnekuuss 95C BOOK .ru

3.4. KagpoBoe o0ecnieuenue

OOpa3oBarenbHas OpraHU3alys, OCYIIECTBISIONIas 00pa30BaATEIBHYIO JESTEIbHOCTD, PEANTN3yIoNast
OCHOBHYIO 00pa30BaTelIbHYI0 MPOrpaMMy, YKOMIUIEKTOBAHO KBAIM(UIIMPOBAHHBIMHU KaJpaMHU. YPOBEHb
KBaJM(HUKAIMK TIPEToIaBaTelisi COOTBETCTBYET, YPOBEHb KBaIM(UKAIMK paOOTHHKA 00pazoBaTEeIbHOMN
OpraHu3aiuu TpeOOBaHUAM, IPEIBIABIAEMBIM K KBATM(PUKALMOHHBIM KaTEropysM (TIIEpBON MU BBICIIEH).

Kpamudukanus nemarorndeckux paOOTHUKOB OpPTaHM3ALNH, OCYIIECTBIISIONIMX 00pa3oBaTEIbHYIO
JesITeAbHOCTb, OTPAXKAET:

® KOMIIETEHTHOCTb B NPEMETHOM 00JIaCTH 3HaHUI U METOAAaX 00y4EeHus;

® c(hOpMHUPOBAHHOCTb T'YMAaHUCTUYECKON MO3UIINH, TO3UTUBHON HANPABICHHOCTH Ha IearornyecKyro
NeSITebHOCTD;

® O0LIYIO KYJIBTYPY, ONPENENISIONIYI0 XapakTep U CTHJIb Ie1arorndeckoil AeATeNbHOCTH, BIUSIOUIYIO
Ha YCIIEIIHOCTh MeIaroru4eckoro oOueHus 1 MO3ULMIO NeAarora;

® CaMOOPTaHNW30BaHHOCTb, YMOLIMOHAIBHYIO YCTONYHUBOCTD.

VYV  neparoruyeckoro pabOTHHMKA, pEANU3YIOIIEr0 OCHOBHYIO 00pa3oBaTelIbHYIO IpOrpammy,
c(OpMHPOBAaHbI OCHOBHBIE KOMIIETEHIIMH, HEOOXOJUMble Ul oOecreueHHsl peanu3anuu TpeOoBaHUM
@®enepalIbHOTO  TOCYJIapCTBEHHOTO  00pa3oBaTENbHOINO  CTaHJAApTa MW YCIEUIHOIO  JOCTHUKEHHS
00y4aromyMuCs MJIAHUPYEMBIX PE3YyJbTaTOB OCBOEHHUS OCHOBHOW 00pa30BaTEeNbHON MPOTPaMMBI, B TOM
YHCJI€ YMEHHUS:

e o0ecreuynBaTh YCJIOBUS JJISi YCHEIIHOW JEsITeIbHOCTH, MO3UTUBHOW MOTHBAIMHM, a TaKXe
CaMOMOTHBHUPOBAHUS 00yYaIOLINXCS;

® OCYLIECTBIATh CAMOCTOSITENbHBIH MOUCK M aHalIM3 MHPOPMALUU C MOMOIIBI0 COBPEMEHHBIX
UH(POPMALMOHHO-TOUCKOBBIX TEXHOJIOTUH;

e paspalaTbiBaThb IPOrpamMMbl Y4eOHBIX NPEIMETOB, KypCOB, METOAMYECKHE U TUAAKTUYECKHE
MaTepuaibl, BBIOUpaTh YUEOHUKU U y4eOHO-METOAUYECKYIO JTUTEpaTypy, PEKOMEHI0BaTh 00yYaromnMes
JIOTIOJTHUTEbHBIE HCTOYHUKH HH(POPMAIIUY, B TOM YHCIIE HHTEPHET-PECYPCHI;

® BBIBIATH M OTpPaXaTh B OCHOBHOM 00pa3oBaTeiabHON Mporpamme Crneuu(puky OcoObIX
00pa30oBaTeNbHBIX MOTPEOHOCTEN (BKIJIIOYAsi PErMOHAJbHbIC, HAI[MOHAJIbHBIE U (WIM) 3THOKYJBTYpPHBIE,
JMYHOCTHBIE, B TOM YHCJI€ MOTPEOHOCTH OMAPEHHBIX JETEH, JAeTeil C OrpaHWYCHHBIMU BO3MOKHOCTSIMU
3JI0pOBbSI U I€TEH-UHBAINIOB);

® OpraHU30BbIBaTb M CONPOBOXKJATh Y4EOHO-HCCIENOBATEIbCKYI0O M IPOCKTHYIO JESITEeIbHOCTb
00y4aroluxcsl, BHIIOJHEHHE UMU WHAUBUIYAIBHOTO TIPOEKTA;

® peEaJu30BbIBATh MEAATOTHYECKOE OLIEHWBAHUE [EATEIbHOCTU OO0YyYaroIMXCS B COOTBETCTBUU C
TpeOoBanusiMu CraHjapra, BKIIOYasi: IIPOBEIEHUE CTapTOBOM M NPOMEXKYTOYHOW JTMAarHOCTHKH,
BHYTPHKOJUIEP)KHOTO MOHUTOPUHIA, OCYILECTBIECHUE KOMIUIEKCHON OLIEHKH CIIOCOOHOCTH OOY4YaroLIUXCs
pemaTh yueOHO-TIpaKTHUECKUE U yueOHO-TT03HABATEIbHbIE 3a/1a4l; UCTIOIb30BaHUE CTaHIaPTU3UPOBAHHBIX
U HECTaHJIapTU3UPOBAHHBIX Pa0OT; NPOBEIEHNE HHTEPIPETALIMU PE3YIbTATOB JOCTHKEHHH 00yUaromxcs;

e ucnonap3oBaTh Bo3MoxkHOcTH MKT, paboraTh ¢ TEKCTOBBIMH pENAKTOpaMH, 3JIEKTPOHHBIMU
TabJIMIaMu, 3JIEKTPOHHOM 1OYTOI U Opay3epamu, MyJIbTUMEIUIHBIM 000py10BaHUEM.

HenpepbBHOCTS  NPO(ECCHOHAIBHOTO Pa3BUTHUA PAOOTHUKOB OpPraHM3ALUHU, OCYIIECTBIIIONMIECH
00pa30BaTENbHYIO JI€ATEIIBHOCTh, PEATM3YIOLIEH OCHOBHYIO OOpPa30BaTENbHYIO MPOTpPaMMy CpEIHEro
o0riero obpa3oBaHusi, 00ECIIEYUBACTCS OCBOCHUEM MMM JIOTIOIHUTENBHBIX TPO(ECCHOHATIBHBIX MPOrpaMM
10 MPOo(UITIO eAArOrnYeCcKOM NesTEIbHOCTH HE PeKe YeM OJIMH pa3 B TpU roja



KoHTponb 7
obuieobpasoBaTesibHOM

4. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHUA

JUCHUATIIMHBI
oLeHKa pe3ynbTaToB OCBOEHMSA
AVCLUUMIMHBI  pacKpbiBalOTCA  4epes

AncunninHapHbie pe3ysibTaTbl, HAlMpaBJ/iIeHHblIE HaA ¢opM|/|pOBa|-|v|e
OGLU.I/IX n npo¢eccmouanb|-|blx KOM"ETGHLI.I/IVI no pasgesjiaMm U TeMam

copep>kaHus yue6Horo matepmana.

Oomasn Paszpen/Tema T oueHOYHbIX MEePONIPUATHIA
KOMIIeTeHL M
Paznen 1. Kinerka — KontponbHas padbora « MoneKyJIsipHbIi ypOBEHb
CTPYKTYPHO-(YHKIIHOHAIbHAS OpraHU3aLUH )KUBOTO)»
eIMHHIIA KUBOT'O
OK 02 Buonorus kak Hayka. O0mas 3amnonHeHue TabIHIbl ¢ OMCaHNEM METOJIOB
XapaKTEePUCTHKA KU3HH MHUKPOCKOITMPOBAHUS C MX JOCTOWHCTBAMH U
HE/IOCTaTKaMHU.
3anonHenue Tabauubl «Bxinag yueHbIX B pa3BUTHE
OmoorHm»
3arnonHeHne CPaBHUTEILHON TaOIHIIBI CXOCTBA U
pa3U4Mil )KMBOTO U HE KUBOTO
OK 01 CtpyKTypHO-DYHKITHOHATEHAS OrneHrBaeMasi TUCKYCCHS IO BOIIPOCAM JICKITHH
OK 02 OpraHM3anys KIETOK Pa3paboTka MEeHTaIbHOI KapThl IO KIacCU(PUKAINT
OK 04 KJIETOK U UX CTPOCHHUIO HA IIPO- U 3YKAPUOTUYECKUX U
10 ApCTBaM B MMHU I'PYyTIax
BrinonHeHnue u 3aimuTa 1a00paTopHBIX padoT:
«CtpoeHue KIeTKH (pacTeHus, )KUBOTHEIE, TPHOBI) 1
KJICTOYHBIE BKJIIOYEHHUS (Kpaxmall, KApOTHHOMIBL,
XJIOPOILTACTBI, XPOMOILIACTHI)»
[IpakTnueckoe 3anatue. [IpencraBnenne ycTHBIX
cOOOIIEHUH ¢ Tpe3eHTalleH, MOArOTOBIEHHBIX 110
[IEPEYHIO0 HICTOYHUKOB, PEKOMEH/I0BAHHBIX
IperoaaBaTeIeM
OK 01 CrtpykTypHO-(pyHKIIHOHATHHBIE @poHTaNbHBIN OMPOC
OK 02 (hakTOPBI HACJICICTBEHHOCTH Pa3paboTka rimoccapus
Pemenue 3anau Ha onpesieneHue
MIOCIIEA0BATENBHOCTH HYKJIEOTHAOB, aMUHOKHUCIIOT B
HOPME U B CIIy4ae U3MEHEHHUS IOCIEe10BATENbHOCTH
Hykieoruos JJTHK
OK 02 OOwMmeH BemiecTB U npeBpamnieHne | OpoHTaNBHBIN 0IpocC
SHEPTUH B KIIETKE 3arosHeHne CPaBHUTEIHHOMN TaOIHLIBI
XapaKTePUCTUK TUIIOB OOMEHA BEILIECTB
OK 02 JKU3HEHHBIA LIUKIT KIETKU. OO6cy>xIeHne 1Mo BOIpocam JIEKITUU
OK 04 Muto3. Meiio3 Pa3paboTka JIeHThI BpeMEHH KH3HEHHOTO IUKJIa
Pazgen 2. Crpoenne u pynxuuu | KonrponsHas padora “Crpoenue u QyHKIUN
OpraHusMa opranmnzma’”
OK 02 Ctpoenue opranuzma OrneHuBaeMast TUCKYCCHUS
OK 04 Pa3paboTka MEHTaIBHON KapThl TKAHEH, OPTaHOB H

CHCTEM OPI'aHOB OPIaHU3MOB (pacTeHUs, )KUBOTHBIE,
YeJIOBEK) C KPaTKOM XapaKTePUCTHUKON MX (QYyHKIIHHA




OK 02

DopMBbI pa3MHOXKEHUS
OpraHu3MOB

@pOoHTaNBHBIN ONPOC
3aronHeHne TabHIIbl ¢ KPATKOW XapaKTePUCTUKOM
U IpuMepaMu (GpopM pa3ZMHOKEHHUS] OPraHU3MOB

OK 02
OK 04

OHTOTeHe3 pacTeHuH, JKUBOTHBIX U
YyeJnoBeKa

Pa3paboTka JIEHTH BpEMEHH ¢ XapaKTePUCTHKON
STaroB OHTOTEHE3a OTACNBHON TPYNION KUBOTHBIX U
YeJIoBeKa M0 MUKPOTPYIIIaM

Tect/ompoc

CocTtaBneHne XKU3HEHHBIX IUKIIOB PAaCTEHUII 110
otjenaM (MOXOBHUIHEIE, XBOLIIEBHUIHBIE,
MaNlOPOTHUKOBHU/IHBIE, TOJIOCEMEHHEIE,
MOKPBITOCEMEHHBIE)

OK 02
OK 04

3aKOHOM€pHOCTI/I HacCJaCJOBaHUA

PazpaboTka rioccapus

@pOoHTANBHBIN ONPOC

Tect o Bompocam JIEKIUH

Pemenue 3agau Ha onpeneneHre BEPOATHOCTH
BO3HUKHOBEHUS HACIEACTBEHHBIX MIPU3HAKOB IIPU
MOHO-, JI-, IOJIMTHOPUIHOM U aHATU3HUPYIOLIEM
CKpe€uIMBaHNU, COCTABJICHUC I'CHOTUIINYCCKUX CXEM
CKpELIUBaHUS

OK 01
OK 02

CLerIeHHOE HaclIeqOBaHNE
MIPU3HAKOB

Tect

PaspaboTka rioccapus

Pewienue 3amau Ha onpeeeHUe BEPOSITHOCTH
BO3HUKHOBCHUS HACJIICACTBCHHBIX HpI/I3HaKOB HpI/I
CIICINICHHOM HACJICIOBAaHHU, COCTaBJICHHUC
TEHOTHUITUYECKHUX CXEM CKpEUIMBAHUS

OK 01
OK 02
OK 04

3aKOHOMepHOCTI/I U3MCHYMBOCTH

Tecr.

Peienue 3agau Ha onpeneneHue TUIA MyTALUU [IPU
repeaaye HacleICTBEHHBIX IPU3HAKOB, COCTABIICHUE
TCHOTUIITNYCCKUX CXECM CerIIII/IBaHI/IH

Pa3znen 3. Teopus 3BoTIOUMH

KonTponbHas pabora “TeopeTndeckne acmeKThl
JBOJIIOLIMH KU3HU Ha 3emie”

OK 02
OK 04

HcTopus 3BONOIMOHHOTO YUSHHS.
MukposBoonus

@®poHTaNbHBIN OMPOC

Pa3paboTka rioccapus TEpMHHOB
Pa3paboTka JIeHThI BpeMEHH Pa3BUTHS
3BOJIIOLIMOHHOTO YUEHHUS

OK 02
OK 04

MakposBosonusa. Bo3HuKHOBeHME
Y pa3BUTHE )KU3HU Ha 3emiie

OneHuBaeMasi AUCKYCCHsL: UCIIOIb30BaHUE
apryMEHTOB, OMOJIOTHYECKON TEPMUHOJIOTHH U
CHUMBOJIMKH JUTS JOKA3aTeNbCTBA POICTBA OPraHU3MOB
Pa3HBIX CUCTEMAaTUYECKUX TPYII

Pa3paboTka IeHThl BpeMeHH BO3HUKHOBEHHUS 1
Pa3BUTHSA )KU3HU Ha 3emiie

OK 02
OK 04

[IpoucxoxieHue yenoBexa —
AHTPOIIOTCHE3

@pOHTAIBHBIN ONPOC
Pa3paboTka JIeHThl BpeMEHHU TIPOUCXOKIACHHUS
YeNoBeKa

Pa3nea 4. DxoJiorus

OK 01
OK 02
OK 07

Okonornueckue GaKToOpbl U CPeb
KHU3HU

Tect Mo 3KOJIOTMYECKUM (baKTopaM U CpcaaM KU3HU
OpraHusmMoB




OK 01

[Tomynsamus, cooOITiecTRa,

CocTtaBnenne cxeM KpyroBopoTa BEIIeCTB, UCIOIb3YS

OK 02 9KOCHCTEMBI MaTepHUabl JIEKIUU

OK 07 Pemenne npakTHKO-OpHEHTUPOBAHHBIX PACUETHBIX
3aJaHUH 110 NIEPEHOCY BEIECTBA U SHEPIUH B
9KOCHUCTEMAX C COCTaBJICHHE TPOPHUUESCKUX LeTIel 1
nupamMu]] OMOMacChl U SHEPTHU

OK 01 buocdepa - rmodanpHAS OrneHrBaeMasi TUCKYCCHs

OK 02 JKOJIOTUYECKas CHCTEMA Tect

OK 07

OK 01 BiasiHre aHTPOITOT€HHBIX Tect

OK 02 ¢daxTopoB Ha buochepy [Ipaktuaeckas padora “OTX0abl MPOU3BOACTBA”

OK 04

OK 07

OK 02 Biusnaue conmaabHO- OrneHuBaeMas TUCKyCCUs

OK 04 9KOJOTHICCKUX (PAKTOPOB Ha BrimotHeHHe 1abopatopHOH paboTHI Ha BEIOOD:

OK 07 3I0POBBE UEIOBEKA "YMcTBeHHAs pab0TOCTIOCOOHOCTR",
"BausHue abnotndyeckux (akTOpoB Ha YeJOBEKa
(HM3KHE U BBICOKME TEMIIEpaTyphl)"

Pasnen 5. buoJiorus B :KU3HU 3amuTa Kelica: mpeAcTaBiIeHUe pe3yIbTaToB pelIeHUs

KEHCOB (BBICTYIICHUE C TMPE3CHTALINCH)

OK 01 buorexHomorun B *KU3HU KaKI0TO |BhImonHeHwe Keiica Ha aHann3 nH(opMaIm o

OK 02 HAYYHBIX JIOCTIKEHUSX B O0JIACTH T€HETUYECKUX

OK 04 TEXHOJIOTUH, KJIETOYHOU MHKEHEPHH, MUIIEBBIX

IIK 1.3. OmoTexXHOOTHH (IT0 TPYMIIaM), MPEICTaBICHIE
pe3yNbTaTOB peleHHs KeHcoB

OK 01 [IpomblnenHast OnoTexHosnorust | BeimonHeHue keiica Ha aHany3 UHPOPMALMK O

OK 02 Pa3BUTHU MPOMBIIIIJICHHON OMOTEXHONIOTHH (TI0

OK 04 rpymmam), MpeCTaBIeHNe Pe3yIbTaTOB PEeIEHUs

IIK 1.3. KeiicoB

OK 01 ConmanbHO-3THYECKUE ACTIEKTHI BrmonHenwne kefica Ha aHaTM3 HHGOpPMAUK 00

OK 02 OMOTEXHOJIOTHIA THYECKHX aCHEKTaxX Pa3BUTUS OMOTEXHOJOTHH (110

OK 04 rpymnmam), peaCcTaBICHUE Pe3yIbTaTOB PEIICHHS
KelcoB

OK 01 buoTtexHomoruM U TEXHUYECKUE Brimonnenue keiica Ha aHanu3 HHGOPMALIUH O

OK 02 CHUCTEMBI pa3BUTHsI OMOTEXHOJIOTHH C IPUMEHECHUEM

OK 04 TEXHUYECKUX CHCTEM (TI0 TPYIIaM), IpeCTaBICHIe

[IK 1.3. Pe3yNIbTaTOB PELICHUs KEHCOB
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