["ocyapcTBEHHOE aBTOHOMHOE IPO(pecCHOHATbHOE 00pa3oBaTe/IbHOE YUPEKICHHE

«MamabIIICKHI TOJIUTEXHUYECKUH KOJUTEDKY

VTBEPXJIAIO
3ax.upekTopa 1o TO
A JI.AXMeTIMHa

Ll » 2% A7 .

PABOYAJSI ITPOI' PAMMA

JIucumrmnel O/J1.13 buosorus

no cneuranboct 43.02.15 IloBapckoe 1 KOHAUMTEPCKOC JICJIO

%
§
b
:
|
|
X
i

o s e

A s ) -

Mamajpim 2024r.




PaGouast nporpamma paspaboTraHa B COOTBETCTBHH C denepaibHbIM TOCYAapCTBEHHBIM
00pa30BaTEeJIbHBIM  CTAHJAAPTOM  CPEAHCIO obmero obpaszoBanusi (npukaz MHHHCTEPCTBA
obpazopanus u Hayku PO Ne 413 ot 17 mas 2012 r.. 3apeructpuposano B Muntocte PO Ne
24480 or 07 wmionst 2012 r. (C M3MEHEHUSIMH H JIOTIOJIHEHUSIMH OT 12 aBrycra 2022 r.)) n ¢
y4yeTOM IPUMEPHOI padoven mporpaMmbl 06111e06pazoBaTENILHON JUCIMILTHHBI « bHOJIOTHS JUIS
"-.. npoeccuoHaTbHBIX 00pa30BaTE/ILHBIX oprauuszanuii (yrBepikaeHa Ha 3ace/laHuH CogeTta 110

OLIEHKE COIEPKAHMSI M KadyecTBa IPUMEPHBIX pabovuX MporpaMm 0011e00pa3zoBaTeILHOIO H

COIMATBLHO-TYMAHUTAPHOTO [MKJIOB CPEIHEro Mpo(heccHOoHaILHOTO obpaszosanus [IpoToko Ne

14 ot «30» HOsA0pst 2022 1.)

O0cyxaeHa U 000peHa Ha 3ace/laHHu
NpeJMETHO-IIMKJIOBOH KOMHCCHH

o01eo0pa3zoBaTesIbHbIX JHCUMIIIHH

Pa3zpaborana mnpernonaBaTeb

: '
| AxTtamona P.P.

[Tporoxkon N° 1

«Zf »obryerma  2024r.
[Tpencenarens ITLIK g H.C. IlopriBaesa

|




COILEPKAHHUE

1. OGmas xapakTepucTuka padoueld mporpaMMBbl 00IIE00Pa30BATEIHPHOM TUCITATITUHBI

CBHOITOTHIS) ... oueiitieeeee ettt et ettt ettt e sbeesabeesaneenees 2
2. CTpyKTypa U coJiep:KaHue 00111e00pa30BaATEIbHOM JUCIUATIITMHBL ... .veevreenreeereeneeennnes 8
3. YcnoBus peanuzanyy IporpaMMbl 00111e00pa30BaTeNbHON TUCIUIUINH .................... 16

4. KoHTpOJH 1 OIIEHKA PE3yIhTaTOB OCBOCHHUS 0011Ie00pa30BaTEIbHON JUCITUTUTHHEI .. 1 8



1. OBIIAA XAPAKTEPUCTHUKA PABOYEM ITPOT'PAMMBI
OBIIEOBPA3OBATEJIbHOM JUCHUIJIAHBI «BUOJIOT UsT»

1.1. MecTo nMCHUIIMHBI B CTPYKTYype o0pa3oBareabHoil nporpammsl CITIO

OO6mieoOpa3oBaTenbHas MUCHHUIUIMHA «bBHONOTHS) SBISICTCS 00S3aTEIbHONH YacThIO
o011e00pa3oBaTeIbLHOrO KKIa 00pa3oBaTeNbHOM mporpammsl B cootBeTcTBUN ¢ PI'OC
CIIO no cnennansHoctu 43.02.15 [ToBapckoe M KOHAUTEPCKOE IEII0

1.3. Leau u miianHupyemble pe3yJbTaThl OCBOCHUS JUCHUIIHHBI:

Heab: ¢QopmupoBanme y CTyIEHTOB TMPEACTABICHUS O  CTPYKTYpPHO-
(YHKIIMOHAJIBHOW OpraHU3alliy KUBBIX CUCTEM PA3HOTO PAaHra Kak OCHOBBI MPUHSITHS
pelIeHni B OTHOIIEHNH OOBEKTOB KUBOM IPUPOJIbI U B TPOU3BOJACTBEHHBIX CUTYyAIUIX.

3agaum:

1) chopmupoBaTh NOHUMAHUE CTPOEHUS, MHOIO00pa3us U 0COOEHHOCTEN KUBBIX
CHCTEM Pa3HOTO YPOBHSI OpraHU3alliy, 3aKOHOMEPHOCTEH MPOTEKaHUSI OMOIOTHYECKUX
IPOLIECCOB M SIBJICHUM B OKPYXKAIOWIEW cpene, LEIOCTHOW HAay4YHOM KapTUHBI MUDa,
B3aUMOCBSI3HM M B3aUMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHMS ONPEIENATh JKUBbIE OOBEKTHl B MPUPOJE; IPOBOAUTH
HAOJIIOJIEHUST 32 JKOCHCTEMaMH Ul BBISABICHUS €CTECTBEHHBIX M aAHTPONOTE€HHBIX
M3MEHEHUN, HHTEPIPETUPOBATH PE3YJIbTaThl HAOIIOICHU,

3) cdopmupoBaTh HaBBIKM  IPOBEAEHUS  NPOCTEHIIMX  OMOJOTHYECKHX
AKCIIEPUMEHTAIBHBIX UCCIETOBAaHUMN C COONIOICHNEM MPaBUi 0€301acHOTO OOpaIeHUs
c 00BbEeKTaMH U 000PYOBAHUEM;

4) pa3BUTh YMEHHS HCIIOJIb30BaTh MH(OPMAIUIO OMOIOTUYECKOTO XapakTepa U3
Pa3JIMYHBIX UCTOYHUKOB;

5) copmupoBaTh yMEHUSI IPOTHO3UPOBATH MOCIEACTBUSI CBOEH NEATEIbHOCTH I10
OTHOIIEHHIO K OKpY’Kawlled cpeae, COOCTBEHHOMY 3J0pPOBbIO; OOOCHOBBIBaTh MU
coOIr0/1aTh MephI MPOPUITAKTUKH 3a00JIEBAHUI.

6) chopMupoBaTh MOHUMAHNE 3HAYUMOCTH JTOCTH)KCHUH OMOJIOTHYECKON HAYKH U
TEXHOJIOTM B MPAKTUYECKON JAESITENbHOCTH YEJIOBEKa, Ppa3BUTUU COBPEMEHHBIX
MEIUIIMHCKUX TEXHOJIOTHIA U arpoONOTEXHOIOTHH.



1.2.2. Ilnanupyemblie pe3yJbTAThl 0CBOCHHS 0011e00pa30oBaTeJbHOM NMCHUIIMHBI B cooTBeTcTBHU ¢ PI'OC CIIO u Ha

ocHoe PI'OC COO
Ko u Ilanupyemble pe3yabTaThl 0CBOCHHS IHCHHILIHHDI
HAMMEHOBAHHE
GopmupyembIx Oo6wmmue'- JIMCUMILIHHAPHbIE?
KOMIIeTeHI Ul

OK 01. BeiOupats
CIIOCOOBI peLICHUS
3a71a4
po(hecCUOHATTLHOM
JeATEIILHOCTH
HPUMEHUTEIBHO K
Pa3ITUYHBIM
KOHTEKCTaM

B yacTu Tpy10BOT0 BOCHIUTAHUS:
- TOTOBHOCTh K TpPYAY, OCO3HAHHE IIEHHOCTH MAaCTEPCTBa,
Tpynoooue;

- TOTOBHOCTb K aKTMBHOMH JIESITEIHLHOCTH TEXHOJIOTHYECKOH U
COIIMAIbHOM HAIPaBJIEHHOCTH, CIIOCOOHOCTh WHHUIIMUPOBATH,
IUIAHUPOBATh UM CAMOCTOATEIBHO  BBIMOJHATH  TaKyHO
JIEITEIbHOCTD;

- HMHTEpeC K pasIuyHbiM cdepam npodheccHoHaTbHON
EeITEIbHOCTH,

OBnajieHWe YHHUBEPCATHHBIMU YYCOHBIMHU TO3HABATEIHHBIMH
JEUCTBUSIMU:

a) 0a30BbIe JIOTHYECKHeE /IeliCTBUSA:

- CaMOCTOATETbHO (OpMynIHpOBaTH U  aKTYaJIHM3UPOBATH
npo0iieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaABJIMBAaTh CYIIECTBEHHBIN MPU3HAK UM OCHOBAHUS IS
CpaBHEHUS, KJIacCU(PUKAIMK U 000OIICHUS;

- OIpEeNeNsATh IENH ACATEIbHOCTH, 3aJaBaTh IapaMeTpbl M

KPUTCPUHU X JOCTUIKCHUA,

c(OPMHPOBAHHOCTh 3HAHUH O MECTe M POJIM OHOJOTHU B
CHCTEME HAay4HOTO 3HaHMA;, (PYHKIMOHAIBHOW TPaMOTHOCTH
YeJI0BeKa JJIsl PELIEHUS )KU3HEHHBIX MTPO0IIeM;

c(OPMHPOBAHHOCTh ~ yYMEHHUSI  PACKPBIBATH  COJIEPKAHHE
OCHOBOIIOJIAralONIMX OHMOJIOTUYECKUX TEPMMHOB M TOHSATHM:

KU3Hb, KJIETKA, TKaHb, OpPraH, OPTraHW3M, BHUJ, IOIYJISIIHS,

IKOCHCTEeMa, OHWOIeHO03, Ouocdepa; meTadboau3M (0OMEH
BENIECTB M  TPEBpalllcHHe  JHEPruu),  IOMEoCTas3
(camoperynsuus), OMoCHHTE3 Ocka, CTPYKTYpHas

opranu3anys )XUBbIX CUCTCM, JTUCKPCTHOCTL, CaMOPETYJIsALUS,
CaMOBOCTIpOM3BeACHUE (PETPOAYKIIUs), HACIEICTBEHHOCTD,
HU3MCHYUBOCTb, OHCPro3aBUCUMOCTb, POCT H©W PA3BUTHUC,
YpOBHEBAsI OpraHU3aIHS;

C(OPMHPOBAHHOCTh ~ YMEHHUSI  PAaCKpbIBATh

OCHOBOIIOJararomux OMOJIOTHYECKUX Teopnﬁ 1 THUIIOTEC3!:

COACPIKAHUC

KJIETOYHOW, XPOMOCOMHOM, MYTaIlMOHHOM, 3BOIIOIMOHHOM,
MPOUCXOXKICHUS KU3HU U YEJIOBEKa;
c(hOpMUPOBAHHOCTH

YMEHUs pacKpbIBaTh

1 YKasbIBaloOTCA IMYHOCTHbIE M MeTanpeaMeTHble pesynbTaThl 3 PrOC COO (B nocnegHelt pegakumm ot 12.08.2022), dopmupyembie 06LLe06pa3oBaTeNbHON AUCLUMANHOMN

Z,U,MCLI,MI'I.I'IVIHaprIe (npeameTHbIe) pe3ynbTaThl yKa3biBatoTca B cooTBeTcTBUM ¢ PIFOC COO (B NnocneaHel pegakuum ot 12.08.2022)




- BBIABIIATD 3aKOHOMCPHOCTH n IMPOTHUBOPCUMA B

pacCMaTpUBACMBIX SABJICHUAX,

- BHOCUTb KOPPEKTHBBI B JICSITEIBHOCTb, OLICHUBATh
COOTBETCTBUE  pE3yJbTaTOB LEIAM, OLEHUBATh PUCKHU
MOCJICJICTBUI IEATCILHOCTH;

- pa3BUBAaThb KpPEATMBHOE MBIIUICHUE MPH  PELICHUU

YKU3HEHHBIX TIPOOJIeM

0) 0a30BbI€ HCCIeI0BATEILCKHE e CTBHSI:
- BIQJETh HaBbIKAMH  y4eOHO-HCCIIEIOBATEIBCKOW U
IPOEKTHOH JIEeATETFHOCTH, HAaBBIKAMHU pa3perieHs! Mpooiiem;

- BBISIBJIATH HpI/ILII/IHHO-CJIeI[CTBeHHI)IG CBA3HU 158
aKTyaHI/ISI/IPOBaTI) 3aI[aqy, BBIABUT'AaThb FI/IHOT€3y ce peHIeHI/ISI,
HaXOJIUTh

apryMeHTbl  JJIA

YTBEPKJICHUM, 3a1aBaTh IapaMETPbl U KPUTEPUU PELICHUS;

JI0Ka3aTenbCcTBa  CBOMUX
- aHAIM3UPOBaTh IIOJIYYEHHBIE B XOJAE pELICHUS 3aJadu
pe3yibTaThl, KPUTUYECKU OLEHMBATh MX JOCTOBEPHOCTD,
IPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBUSX;

- yMeThb
NPAaKTUIECKYIO 00JIACTH KHU3HEIEATSITLHOCTH;

NEPEHOCUTh 3HAHWS B  [IO3HABATCIBHYID U
- YMETb HHTETPUPOBATH 3HAHUSA K3 PA3HBIX IPEAMETHBIX
o0OJacrei;

- BbIABHUI'aTb HOBBIC HJCH, Hpe)]naraTb OpI/IFI/IHaJIBHI)IG
MOJIXO/IbI U PELICHUS;

- CIIOCOOHOCTb HMX WCHOJB30BAHUS B I03HABATENbHOU U
COLIMAJIBHON ITPAKTHUKE

OCHOBOITOJIATraroIINe OMOoJIOTHYECKHUe 3aKOHBI u
3akoHomepHoctu (I'. Mennens, T. Moprana, H.1. BaBunoga,
®. Miromnepa, K. Bbopa),

IMPUMCHUMOCTH K JXUBBIM CUCTEMAM;

3. T'ekxens, IpaHulBl  UX

HpI/IO6peTeHI/Ie OIlbITa TMPUMCHCHUA OCHOBHBLIX MCTOIOB

HAay4YHOI'O IIO3HAHUA, HCIIOJIb3YCMbIX B OMOJIOTUH:

Ha6J'II-OI[eHI/I$I U OIIMCaHuA JKUBBIX CHCTCM, IIPOLCCCOB H

HBHGHHﬁ; OpraHusanuu MW IIPOBCIACHUS OMOJIOrHYECKOI0
OKCIICPUMCHTA, BBIABMKCHH A T'MIIOTE3, BBISIBJICHH A
3aBUCHUMOCTH MCKIAY HCCIICAyCMbIMHA BCJIIMYMHaAMU,

OOBSICHEHUSI TIOJYYCHHBIX PE3YyJIbTaTOB U (HOPMYITHUPOBAHHS
BBIBOJIOB C HCIIOJIb30BAHMEM HAYYHBIX IIOHATUH, TECOPUU U

3aKOHOB;
cOPMUPOBAHHOCTh ~ YMCHHS  BBIICIATH  CYIIECTBEHHBIC
MPU3HAKK BHUPYCOB, KIETOK MPOKAPUOT U  OSYKApHOT;

OJTHOKJICTOYHBIX M MHOTOKJIETOYHBIX OpPraHW3MOB, BHJIOB,
OHMOTEOIIEHO30B M 3KOCHUCTEM; OCOOCHHOCTH IPOLIECCOB
OOMEHa BEIIECTB M MPEBpAIlCHUS DSHEPIHH B KIETKE,
¢doTocuHTE3a, TUIACTHYECKOTO M HHEPreTHYECKOr0 OOMEHa,
XEMOCHHTE3a, MUTO03a, MEH03a, OTUIOJI0TBOPEHUSI, PA3BUTHUS H
Pa3MHOKCHUA, HHIUBUIYaJIbHOI'O pPasBUTUA opraHusma
(oHTOTEHE3a), OOPHOBI 3a CYIIECTBOBAHUE, ECTCCTBCHHOIO
oT0opa, BUI000pa30BaHuUsl, IPUCIIOCOOICHHOCTH OPraHH3MOB
K cpene oOuWTaHus,

AHTPOIIOI'CHHBIX

BIIMAHHNA KOMIIOHCHTOB JOKOCHCTEM,

W3MEHEHUH B  DKOCHUCTEMAaxX  CBOEH
MECTHOCTH, KPYTOBOPOTA BEIIECTB U MPEBPAILLCHUE YHEPTUH B
ouocdepe;

c(hOPMUPOBAHHOCTh YMECHHS PEIIaTh OMOJOTUYCCKHC 3a/1a4H,
COCTaBJISATh TEHOTHUIIMICCKUE CXEMBI CKPCIIMBAHUSA IS
pa3HBIX THUIIOB HACJCIOBAHUS MPHU3HAKOB Yy OPraHU3MOB,
COCTaBJISITh  CXEMBbI

NepeHoCa BCHICCTB MU OSHCPIruU B




AKocHCTeMax (I[eMH MUTaHUS, THIICBLIC CETH)

OK 02.
Hcnonp3oBaTh
COBPEMEHHEIC
CpeIICTBa TIOUCKA,
aHaJIM3a "
UHTEpIIpeTalun
UHPOPMALIUU 1
nHGOPMaIIMOHHBIE
TEXHOJIOTHH IS
BBITIOJTHEHH S 3a/1a4
po(hecCUOHATTLHOM
JESITEIIbBHOCTH

B 06.1acTH HEHHOCTH HAYYHOT'O O3HAHUS:
- cOpPMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO

COBPpCMCHHOMY YPOBHKO PAa3BUTUA HAYKH H O6H.I€CTB6HHOI>1
IMIPAaKTHUKH, OCHOBAHHOI'O Ha Auanore KYJIbTYDP,
CHOCO6CTBYIOH_IGFO OCO3HAaHHIO CBOCTO MECTa B

MOJIUKYJIBTYPHOM MHPE;
- COBEPIICHCTBOBAHUE SI3LIKOBOW W YHTATEIHCKOW KYIBTYPBI
KaK CpeACTBa B3aWMOJCHUCTBHUS MEXKIY JTIOAbBMHU M TIO3HAHHS
MUDA;

- OCO3HAaHHE LIEHHOCTH HAy4YHOW JeATeIbHOCTH, TOTOBHOCTH
OCYIIECTBIIATH MIPOEKTHYIO u HCCIIEJIOBATENBCKYIO
JEeSTENIbHOCTh MHIMBUYaJIbHO U B TPYIIIIE;

OBnazneHre yHHUBEpPCAIbHBIMU YYEOHBIMH MO3HABATEIbHBIMU
NEUCTBUSIMU:

B) padora ¢ ungopmanueii:

- BJIAJICTh HABBIKAMH TIOJTyYeHUSI HHPOPMAIIUU U3 HCTOYHUKOB
pPa3HBIX THIIOB, CaMOCTOSATEIHHO OCYIIECTBIATh IOWCK,
aHAJIN3, CHCTEMAaTU3alMI0 W WHTEPHpETanuo HHpopMmamuu
pa3IMYHBIX BUIOB U (HOPM MPE/ICTABICHHUS,

- Cco3daBaThb TEKCThl B pa3jIMYHBIX QopMmMaTax € Y4eTOM
Ha3Ha4YeHHUs] MHPOpPMAIMU M ILENEBON ayIUTOPHH, BBIOHpas
ONTUMAJIbHYIO0 POPMY MPEICTABICHUS U BU3YyaTH3aIUH;

- OIIEHUBATh JIOCTOBEPHOCTD, JICTUTUMHOCTh MHPOPMAITUH, €€
COOTBETCTBUE IMPABOBBIM U MOPATHHO-ITHUESCKUM HOPMaM;

- UCIIOJIb30BAaTh CpencTBa UH(POPMAITMOHHBIX "
KOMMYHHKAITUOHHBIX TEXHOJIOTUH B PENICHHH KOTHHUTHBHBIX,
KOMMYHHKAaTUBHBIX U

OpraHn3alluOHHBIX 3aga4 C

CO6J'IIOI[CHI/IGM Tpe60BaHPII>i 9ProHOMHUKH, TCEXHUKHU

6630HaCHOCTI/I, TMT'CHBI, pecypcoc6epe>KeHI/m, IIpaBOBLIX H

COPMHPOBAHHOCTh ~ YMEHUH  KPUTUYCCKH  OICHHBATH
UHPOPMALIHI0 OMOJIOTHYECKOTO COJCPKAHUS, BKIHOYAIOILYIO
TMICEB/IOHAYYHBIC Pa3JInYHbIX
(cpencTBa MaccoBOl  HMH(pOpPMAIIUH,
MaTepHalibl);  HHTEPIPETUPOBATH
COBPEMCHHBIX HCCIICZIOBAaHUH B

3HAHHUA W3 HCTOYHHUKOB
Hay4HO-IIOMYJISIPHBIE
THYECKHUE  ACTIEKTHI
Ouonoruy, MeIUIMHE,
OMOTEXHOJIOTHH; pacCMaTPUBATh TII00ATBHBIC SKOJIOTUIECKHE
poOJIeMBl COBPEMEHHOCTH, ()OPMHUPOBATH MO OTHOMICHUIO K
HUM COOCTBEHHYIO TTO3HUIINIO;
cpOpMUPOBAHHOCTD COOCTBCHHBIE

IIMCHbMCHHBIC n

y'MeHI/Iﬁ co31aBaThb
YCTHBIC COO6H.I€HI/I$I Ha
OMOJIOrHYECKOM I/IH(i)OpMaL[I/II/I U3 HCCKOJIBKHMX HMCTOYHHMKOB,
I'paMOTHO HUCII0JIb30BaTb MOHSITUHHBIN alrapar OHOJIOruu

OCHOBC




THYECKUX HOPM, HOPM WH(POPMAIIMOHHOH 0€3011acHOCTH;

- BJIQJICTh HaBBIKAMHU PACTIO3HABAHUS U 3aIUTHI HHPOPMAIIHH,
nHGbOPMaIMOHHON 06€30MaCHOCTH JIMYHOCTH

OK 04. DddexTrBHO

B3aMMO/ICHICTBOBATh
u paboratb B
KOJUICKTHUBE u
KOMaHie

- TOTOBHOCTb K CaMOpa3BUTHUIO, CaAMOCTOATEIBHOCTH U
CaMOOITPEAETIEHHUIO;

-OBJIAJICHUE HaBBbIKAMH y4eOHO-UCCIIeI0BATENBCKOM,
MPOEKTHOM M COLIMATIbHOM JAEATEIbHOCTH;

OBjiaieHHe  yHMBEPCAJIbHBIMM  KOMMYHHMKATHBHBIMH
NelCTBUSIMH:

0) cOBMeCTHasl AeSITeJIbHOCTD!

- NOHUMAaTh U HCIOJb30BATh MPEUMYLIECTBA KOMAHIHOU M

WHAUBUAYaIbHON pabOTHI;

- IIPUHUMATh e COBMECTHOM JESTCIIBHOCTH,
OpraHM30BBIBATH M KOOPAMHUPOBATH JEUCTBUSA IO €€
JOCTH)KEHHMIO: COCTaBJIATh IUIAaH JEWCTBUM, PpACIPENENITh

PO C y4ETOM MHEHHH YYaCTHHUKOB OOCYXJaTh Pe3yJbTaThl
COBMECTHOH paboThI;

- KOOpIMHHMPOBATH U BBINOJHATH pabOTy B  YCIOBHSIX
pEalIbHOTO, KOMOHMHHUPOBAaHHOT'O
B3aUMOJEICTBUS;

- OCYHICCTBJISAITH ITO3UTUBHOC CTPATCTUYCCKOC ITOBCACHUC B

BUPTYAJIBHOI'O n

pa3IMYHBIX  CUTyalUsX, MPOSIBIIATH  TBOPYECTBO n
BOOOpakeHUe, ObITh MHUITUATUBHBIM

OBjaaaenue YHUBEPCAJIbHbIMH peryasiTHBHbIMH
el CTBUAMM:

I') IPUHATHE Ce0s1 M APYTUX JIdei:

- OpPUHMMATh MOTUBBI U apryMEHTHl APYTUX JIOAeH mpu
aHaJIM3e Pe3yIbTaTOB JIEATEIbHOCTH;

- IPU3HABATh CBOE MPABO U MPABO JIPYTHUX JIIOJCH Ha OMINOKY;

- pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP C MO3UIUH JPYTroro
YEJI0BEKa

HpI/IO6peTCHI/IC OonbITa IIPUMCHCHHUA OCHOBHBLIX MCTOIOB
HAay4YHOI'O IIO3HAHUA, HCIIOJIb3YCMbIX B OMOJIOTUH:
Ha6HI-OI[CHI/I$I U OIlMCaHuA JKUBBIX CHCTCM, IIPOLCCCOB H

SIBJIGHI/If/'I; opranusanvi MW IMPOBCACHUA OHOJIOTHYSCKOTO
OKCIICPUMCHTA, BBIABHMKCHH A TMIIOTE3, BBISIBJICHH A
3aBUCUMOCTH MCKIAY HCCIICAyCMbIMHA BCJIIMYNHaAMU,

OOBSICHEHUS TOJIyYEHHBIX PE3yJIbTaTOB U (POPMYITUPOBAHUS
BBIBOJIOB C HCIIOJIb30BAHMEM HAYYHBIX TMOHSATUH, TCOPUU U
3aKOHOB




OK 07. B 06.1acTH 3K0710rH4€CKOr0 BOCIIUTAHUSA
ConeiicTBOBaTh - COPMUPOBAHHOCTH FKOTOFHYECKOH KYIbTYPhI, MOHHMAHHE c(hOpPMHUPOBAHHOCTb YMEHHS NTPUMEHSATH TOJYUCHHBIC SHAHNA
COXPAHECHHUIO JUTsl OOBSICHEHUS OMOJIOTHYECKUX TIPOLIECCOB U SBJICHUM, IS

BIUSHUS ~ COLMAIIbHO-DKOHOMHYECKHUX  TIPOLIECCOB  Ha . N
OKpYyKatomeit . . MPUHATHS TPAKTUUYECKUX PEIICHUN B TTOBCEIHEBHOMN JKU3HU C
cpenm, COCTOHUC PHUPOIHON N COLHMAIBHOM  CPCABL, OCOSHAHMC | oppy  oGecricueHns 6GE30NACHOCTH CBOETO  3/I0POBBS M
10, TIPHMEHSITh - IUIAHUPOBaHKE M OCYILECTBICHHE JCHCTBUH B OKPYXKAIOWIEH | 0Opasa sKU3HHM, HOPM IPAMOTHOTO IMOBEICHHUS B OKPYKAIOIIEH
3HAHUA 00 cpele Ha OCHOBE 3HAHMS LeJied YCTOMYMBOIO Pa3BUTHUSA HPUPOHON Ccpeae; INOHUMaHHE HEOOXOAMMOCTH
M3MCHCHHH KIIMMATa, | 4e/l0BeYecTBa; WCIIONBb30BaHUS JOCTHXKEHHM COBPEMEHHOM OMOJOTUH U

b
o . OMOTEXHOJIOTHH JIJIs1 PAIMOHAILHOTO MPUPOIOTIOIE30BaAHUS

IIPUHIUIIB AKTUBHOE  HENPUATUE  JICUCTBUM, MNPUHOCAIIUX  Bpes JUIA pall PHUPOA
OEpEIKITUBOTO OKPYKAIOMIEH Cpere;
MPOU3BO/ICTBA,

- YMEHHE TPOTHO3UPOBATh HEOJIATOMPUSITHBIC SKOJIOTUYECKUE
3¢ PeKTUBHO 3 .
NeHCTBOBATE B MOCJICJICTBHS TIPEANPUHUMACMBIX JEHCTBUM, MpPEIOTBpaIlaTh
Ype3BhIYANHBIX ux,
CUTYaIUAX - pacuiMpeHue OmbITa JIEATEIbHOCTH  IKOJIOTHYECKOM

HaIpaBJICHHOCTH;

- OBIIAJICHWE HaBBIKAMHU y4eOHO-HMCCIIeIOBATENLCKOM, MMPOSKTHON U

COLIMAJIBHOW J€ATEIbHOCTH
[IK 1-5 I'OTOBHOCTH K BBITIOJIHEHUIO OCHOBHBIX BUIOB JCSATEILHOCTH COTJIACHO MOJy4YaeMOl KBaTH(PHUKAIIMK CIICIHATUCTA CPEIHETO 3BEHA,

ykazaHHO# B myHKTe 3.4 Hacrosmero ®I'OC CI1O




2. CTPYKTYPA U COJAEPKAHUE OBIIEOBPA3OBATEJILHOM

T CHUILIAHBI

2.1. O0bem AUCHMILVIMHBI U BUABI Y4eOHOH padoThI

Bua yuyeOHoi1 padoThI

O0BeM B yacax

O0bem 00pa3zoBaTeJIbHOM MPOrPAMMBI IM CITATIJIMHbBI 72
TeopeTudecKkoe o0yueHue 38
[IpakTrueckue/ 1abopaTopHbIC 3aHATHUS 30
CamocTtosrenbHas paboTa 2
IIpome:xkyTouHasi aTTecTanus 2




2.2. TemaTuyeckid IVIaH M COAEPKAHUE TN CIUTIIHHBI

HaumenoBanue Coaep:xanue yueOHOro Matepuasa (0CHOBHOe U MpodecCHOHATbHO-OPHUEHTUPOBAHHOE), O6bvem | @opmupyembie
pa3aesioB U TeM JIa00paTOpHbIE U NPAKTHYECKHUE 3AHATHUS, IPUKJIAAHON MOAYJIb (IPH HAJIMYMH) YacoB | KOMIIeTEHUHMH
1 2 3 4

Pazgen 1. KieTtka — cTpyKTYpHO-()YHKIIMOHAJIbHAS €ANHHUIIA KUBOT'0
Tema 1.1. OcHoOBHOe co/iep:KaHue OK 2
Buosorns kak Teopernueckoe o0y4yeHue: 2
Hayka. O6mast  |Coppemenuble OTpaciu GHOTOrHYECKUX 3HAHHIT. CBSA3b GHOTOTHMH C APYTHMHU HayKaMu: GHOXHMIS,
XapaKTepUCTHK |Guodu3uka, OnoHMKa, reHoreorpadus u 1np. Poias u MmecTo 6uosaoruu B GOpMUPOBAaHUN COBPEMEHHOM
a JKU3HHU HAy4YHOW KapTUHBI MUpa. Y POBHU OpraHU3aliy )KuBoi Marepuu. OO011ast XapaKTepUCTHKa )KU3HU, CBOMCTBA

KHUBBIX CUCTEM. XMMUYECKHH COCTaB KJIETOK
Tema 1.2. OcHOBHOe co/iep:KaHue OK -1
CtpykTypHO- Teopernueckoe o0yueHue: 2 OK -2
¢yukunonanbH | Knerounas teopus (T. IllBann, M. lIneiinen, P. Bupxos). OCHOBHBIEC MMOJIOKEHUS COBPEMEHHOMN OK -4
asl OPraHu3alus | KJIETOYHOU TEOpUH. THUIIBI KJIETOYHOM OPraHU3aLNN: IPOKAPUOTUYECKUI U DYKAPUOTUYECKHMN.
KJIETOK OAHOKJIETOYHBIE U MHOTOKJIETOUHbIE OpraHu3Mbl. CTpoeHHe NPOoKapuoOTHIECKON KiIeTku. CTpoeHue

AYKapHOTHYECKOH KiIeTKU. Hekerounsie hopMbl )ku3HU (BHPYCHI, OakTeprodarn)

JlaGopaTopHble 3aHATHSA: 2

ITpuoOperenue onbiTa IPUMEHEHUS] TEXHUKA MUKPOCKOIIMPOBAHUS MIPH BBITIOJIHEHUH JJa0OPaTOPHBIX

pabor:

JlaGopatopnas

1. JlaGopatopnas pabora «CTpoeHHe KIETKH (PaCTeHMsL, )KUBOTHbIE, TPUObI) U KIIETOUHbIC BKIFOUEHUS
(kpaxmai, KapOTUHOUbI, XJIOPOILIACTHI, XPOMOILJIACTHI)»

IToaroroBka MUKpOIIpEnapaToB, HAOIIOAECHUE C TOMOILBIO MUKPOCKOIIA, BBISBJICHUE PA3IUUYUN MEKIY

M3y4aeMbIMH 00beKTaMH, (HOPMYIHPOBAHHUE BBIBOIOB

IIpakTHyeckue 3aHATHA: 4

BupycHsie u 6akTepuansubie 3a00neBanus. OOIMe MPUHIMITBI NCIIOIB30BAHNUS JIGKAPCTBEHHBIX BEIIECTB.

OcobeHHocTH MpUMEHEHUs1 aHTUOMOTHKOB. IIpeacTaBienne yCTHbIX COOOLIEHUH C Tpe3eHTalueH,

[IO/ITOTOBJIEHHBIX I10 MEPEYHIO UCTOYHUKOB, PEKOMEHI0BaHHBIX IPEI01aBaTEIEM
Tema 1.3. OcHoBHOE coepxaHue OK-1
CTpyKTypHO- Teopernueckoe o0yueHue: 2 OK -2




¢pynkuuonaasn | XpomocomHas teopusi T. Moprana. CTpoeHrne XpoMocoM. XpOMOCOMHBIH HA00Op KIETOK, TOMOJIOTUYHBIE U
ble (PAKTOPBI HEroMOJIOTUYHBIE XPOMOCOMBI, TaIlJIOUIHBINA U AUMIouIHbIH Habop. Hykneunossie kucnotsl: JJTHK, PHK
HACJIeACTBEHHOC | HAXOXJ/ICHHUE B KIIETKE, UX CTPOCHHE M (PYHKIIMH. MaTpHUUHbIe IPOIIECCHI B KJIETKE: PETTUKAIH, OMOCHHTE3
TH Oenka, perapanus. | eHeTHYecKuii KO U ero CBOWMCTBA

IIpakTHyeckue 3aHATHA:

Pemenue 3a1a4 Ha onpeeseHre N0cae10BaTeNbHOCTH HYKJICOTHI0B, aMUHOKHCIIOT B HOPME U B CIIy4yae

M3MEHEHUS TOCIIeI0BaTeNbHOCTH HyKieotn10B JJHK
Tema 1.4. OcHoBHOE coaepxxaHue OK-2
O0Omen BemecTB | TeopeTuueckoe o0yueHue:
U npeBpanieHue | [Tonstue MeTaboIu3M. ACCUMIIIALINS U AUCCUMUIISIUS — ABE CTOPOHBI MeTaboau3Ma. Tumsl oOmMeHa
JHEPIruu B BEIIECTB: aBTOTPO(MHBIIN U reTepoTpOoHBINA, a3poOHbIi 1 aHadpoOHbI. [InacTuueckuii oOMeH. doTocuHTes.
KJIeTKe XeMOCHHTE3
Tema 1.5. OcHoOBHOe co/iep:KaHue OK -2
7KusHeHHbIN TeopeTnueckoe o0yueHue: OK -4
IUKJI KJIIETKH. KiteTounbIi UKII, €T0 Iepuoabl. MwuTo3, ero cTaanu u IIPOUCXOIAIINE ITPOLICCChI. buonornueckoe
Muto3. Meiio3 3HaYeHue MuTo3a. Meiio3 u ero craauu. [loBenenne xpomocom B Meio3e. Kpoccunrosep. buonornueckuii

CMBICII MEH03a

KonTponbHas padota 1o pazaeny
Paznen 2. Ctpoenue u GpyHKUNH OPraHu3mMa
Tema 2.1. OcHOBHOe co/iep:KaHue OK -2
Crpoenue Teopernyeckoe o0yueHue: OK-4
Opranuszma MHorokieTouHble Opraiu3mbl. B3anMocBsI3b OpraHoB U CUCTEMbI OPIraHOB B MHOTOKJIETOUHOM OpraHU3ME.

I'omeocTas opranusma u ero nojAiepxaHue B IMPOLIECCe KU3HEACITEIIbHOCTH
Tema 2.2. OcHoBHOE coaepxxaHue OK-2
DopmMbI Teoperuueckoe odyueHue:
Pa3sMHOKCHHM A ®opmbl pa3MHOXKEHUS OpraHu3MoB. becrnonoe u nonoBoe pasMHokeHHe. Buabl 6ecionoro pa3sMHOXEHHUS.
OpPraHusMoB [TonoBoe pazmuoxenue. ['amerorenes y sxuBoTHbIX. CriepmaTorenes3 u oorere3. CTpoeHUe MOJIOBBIX

KJ1eTOK. OII0I0TBOPEHUE
Tema 2.3. OcHOBHOe co/iep:KaHue OK -2
OnTrorenes Teopernueckoe o0yueHue: OK-4
pacreHui, NuauBuayanbHOE pa3BUTHE OPraHU3MOB. DMOpUOreHes U ero craauu. [loctamOpruoHansHelil Iepro/.
KMBOTHBIX U Craguy nocTaMOpHOHAIBHOTO Pa3BUTHUS Y dKUBOTHBIX U YenoBeka. [IpsMoe u Hempsimoe pa3BUTHE.
yesioBeKa buonoruueckoe crapenue u cmeptb. OHTOreHe3 pacTeHUI




Tema 2.4. OcHoBHOE coaepxxaHue OK-2
3axonomepHocT | Teoperuueckoe o0yyeHuHe: OK-4
U Hacjie0BaHusl | OCHOBHBIC MOHATHS TeHETUKU. 3aKOHOMEPHOCTH 00pa3oBaHus rameT. 3akonsl I'. Menaens

(MOHOTHOpPHIHOE ¥ IOJUTHOPHUIHOE CKpelBaHue). B3anmoaeiicTBie reHoB

IIpakTHyeckue 3aHATHA:

Pemrenue 3a1au Ha onpeeneHne BEPOITHOCTH BO3SHUKHOBEHHS HACIIEICTBEHHBIX PU3HAKOB IIPU MOHO-,

I¥-, TIOJIMTHOPHUTHOM M aHAIM3HUPYIOIIEM CKPEIIMBAHUH, COCTABIEHUE TEHOTUITMYECKIX CXEM

CKpELIMBaHUs
Tema 2.5. OcHOBHOe co/iep:KaHue OK -1
Cueniennoe Teopernueckoe o0yueHue: OK-2
Hacje10BaHHe 3akonsl T. Moprana. CuemieHHOe HacjieI0BaHHe TeHOB, HapylIeHue crervieHus. Hacnenosanue
NPU3HAKOB MIPU3HAKOB, CLETIJICHHBIX C MTOJIOM

IIpakTHyeckue 3aHATHA:

Pemenue 3aia4 Ha onpeeneHrne BEpOATHOCTH BOSHUKHOBEHHUSI HACIIEICTBEHHBIX IIPU3HAKOB MPU

CLICTVIECHHOM HAacCJeI0BaHUU, COCTABJICHNE TEHOTUIIMUYECKUX CXEM CKPEIIUBAHUS
TeMma 2.6. OcHOBHOe coiep:KaHue OK -1
3akonomepHocT | Teoperuueckoe ody4enue: OK-2
U N3mMeHunBOCTh IPU3HAKOB. BUbl N3MEHUMBOCTH: HACIIEICTBEHHAS] U HEHACIIEICTBEHHAs. 3aKOH OK-4
H3MEHYHUBOCTH | TOMOJIOTHYECKUX PAJIOB B HacheAacTBeHHON n3MenuynBocty (H.M. BaBunos). MyrannonHas Teopus

M3MEHYMBOCTH. Buapl MyTanuii 1 npuunHbl UX BO3HUKHOBeHUs. KapunoTtun uenoseka. HacnenctBenHbie

3a0osieBaHus YeloBeKa. | eHHbIe U XpOMOCOMHBIE 00JIe3HU uenoBeka. bone3snu ¢ HacaencTBeHHOM

MPEAPACIIONO0KEHHOCThI0. 3HAUEHUE MEAUIIMHCKON T€HETUKU B MPEJOTBPAILEHUH U JICUEHUHN T'€HETUYECKHUX

3a00JIeBaHNUI YeIOBEKa

IIpakTHyeckue 3aHATHA:

Pemenue 3aiay Ha onpeeseHre TUIIAa MyTallK [IpY Iepeaade HaclIeACTBEHHBIX IPU3HAKOB, COCTABICHUE

TFE€HOTUIIMYECKUX CXEM CKpEIIMBaHU
Paznen 3. Teopus 3Bo/1I0UMH
TeMma 3.1. OcHoOBHOe coiep:KaHue OK -2
Hcropus Teoperuueckoe ody4yenue: OK-4
IBOJIIONMOHHOTO | [TepBrie sBomoNHOHHBIe KoHIenmu (XK.b. Jlamapk, JXK.JI. Brodpdon). DBomtonnonnas reopus Y. lapsuHa.
yueHusl. CunTeTnueckasi Teopus 3BOJIIOLMH U €€ OCHOBHBIE MOJIOKEHHUS.
Muxkpossomonu | Mukpossosronus. [Tomyasius Kak 3JeMEeHTapHas eMHUIA SBOTIONUH. [ €HeTHYEeCKHUEe OCHOBBI SBOJIIOIIHH.
| DnemeHTapHbIe (DaKTOPBI IBOIIOLKU. EcTecTBEHHBINM 0TOOP — HANPaBISAIOMIHNHN (PAKTOP IBOIIOIUH.




Bunoo6pa3oBanue kak pe3yibTaT MUKPO3BOIIOLUN

Tema 3.2. OcHoBHOE coaepxxaHue OK-2
Maxkpossomoun | Teopernueckoe o0yueHnmue: OK -4
s. Maxkpoaosmtonusi. @opMbl 1 OCHOBHbIE HanpaBieHus: MakpodBosounu (A.H. Cesepuos). [lytu
BosuukHoOBeHMe | rocTmkeHHs Ononormyeckoro nmporpecca. CoxpaHenue OnopasHooOpasus Ha 3emIie.
U pa3BUTHE ['unore3s! 1 TeOpUK BO3HUKHOBEHUS JKU3HU Ha 3emiie. [losBiieHe MepBHIX KIETOK M UX SBOJIIOLIHUS.
KH3HM HA 3emae | [IpokaproThl M 3yKApUOThL. [IPOUCXOKIEHHE MHOTOKIIETOYHBIX OPraHU3MOB. BO3HUKHOBEHHE OCHOBHBIX

LAPCTB 3yKapuoT

AHTpoOnonorus — Hayka o yenoBeke. CucreMaTuyeckoe nojoxeHue yesnoBeka. CXoICTBO U OTIINYHS

YeJI0BeKa ¢ )KMBOTHBIMU. OCHOBHBIE CTAJIMM AaHTPOIIOTe€He3a. DBOIIOLMS COBPEMEHHOI'O YeJIOBEKa.

YenoBeueckue packl U UX €IMHCTBO. BpeMs U myTu paccesieHus yenoBeKa 1o IJIaHeTe.

[TprucnocoOaeHHOCTD YeI0BEKa K Pa3HbIM YCIOBHUSIM CPE/Ibl
Pasznea 4. Dxosorus
Tema 4.1. OcHoBHOE coaepxxaHue OK-1
Ixosornyeckue | Teopernueckoe odoydeHue: OK-2
(hakTophI U Cpensl 0OMTaHMsI OPraHU3MOB: BOJHAS, HA36MHO-BO3IYIIIHAS, TIOYBEHHAs, BHYTpUOpTraHu3MeHHast. OU3MKo- OK -7
Cpe/ibl JKU3HHU XHUMHAYECKHE 0COOEHHOCTH cpeJl OOMTaHusl OpraHu3mMoB. [Iprucnoco0ieHnst OpraHu3MOB K KH3HH B Pa3HBIX

cpenax. [lonstue sxonoruyeckoro pakropa. Knaccnpukanus skonorndeckux Gpaxtopos. [IpaBumiio

muaumyma 1O, JInbuxa. 3akon TonepantHoctu B. [lendopaa
Tema 4.2. OcHOBHOe coiep:KaHue OK -1
Momynsiuus, Teopernyeckoe o0yueHue: OK -2
cooduiecTBa, DKoslornyeckas XapakTepuCcTHKa BUJa U NOMYJISALUH. DKOJIOIHYecKas HUIIAa BUAA. DKOJIOTHYECKHE OK -7
IKOCHCTEMBI XapakTepucTUKH nomyisauuu. CooliecTBa 1 3KocucTeMbl. brorieHo3 u ero cTpykTypa. CBA3u MEX1y

opranuzMamu B 6uoreHose. CTpyKTypHblE KOMIOHEHTBI 3KOCUCTEMBIL: TPOAYLIEHTbI, KOHCYMEHTHI,

penyueHTsl. KpyroBopoT BelecTB U MOTOK 3HEPTUH B sKocucteme. Tpoduueckue ypoBHU

IIpakTHyeckue 3aHATHSA:

Tpoduueckue nenu u cetn. OCHOBHBIE TOKA3aTENN YKOCUCTEMBI. buomacca u mpoayKIus. DKOJIOTHUECKUE

MUPaMUIBI YUCell, OMOMACCHI ¥ SHepruu. [IpaBuiio mupaMusl SHEPTUH.

Pemenune npakTHKO-OpPUEHTHPOBAHHBIX PACYETHBIX 33/IaHUH 1O MIEPEHOCY BEIIECTBA U DHEPTUH B

HKOCHUCTEMAX C COCTaBJICHUE TPOPHUUECKUX IIeTIel 1 MUpaMu] OMOMACChl M SHEPTUU
Tema 4.3. OcHoBHOE coaepxxaHue OK-1
buocdepa - Teopernyeckoe o0yueHue: OK-2




rjodajabHas buocdepa — xxuBast o6010uka 3emiu. Pazsurue npencrasienuii o 6uocdepe B Tpynax B.M. Bepuanckoro. OK -7
akoaornyeckass | OGmactu 6nochepsl u ee KOMIOHEHTHI. JKrBoe BelecTBO Orochepsl U ero PyHKIIHUH.
cucremMa 3aKOHOMEPHOCTH cyliecTBoBaHus onochepnl. OcodeHHOCTH OHOoCcheps! Kak rI00aTbHON YKOCHCTEMBI.

JluHamuueckoe paBHOBECHE B Onocdepe.

CamocrosTenbHas padoTa

KpyroBopoTs! BemecTB 1 OMOT€OXUMHYECKUE IUKIIBL. [ 100aIbHbIE KOIOTHYECKHE TPOOIEMBI

COBPEMEHHOCTH
Tema 4.4. OcHoBHOE coaepxaHue OK-1
Biausinue Teopernueckoe o0yuenue: OK-2
AHTPONOTe€HHBIX | AHTPOIOTEHHBIE BO3ICHCTBUS Ha Onocdepy. 3arps3HeHus Kak B aHTPOIIOTEHHOTO BO3/ICHCTBUS. OK-4
(akTopoB Ha AHTpOIOTeHHbIe Bo3/ieicTBUs Ha atMocdepy. Bo3aeiicTBus Ha runpocdepy. BoznelicTBus Ha nutocdepy. OK -7
ouochepy AHTpPOIIOT€HHbIE BO3/IEHCTBUS HA OMOTHYECKHE COO0IIecTBa. YTIyOIeHHO U3y4aloTCs OTXO/IbI, CBSI3aHHBIC

C ompenaenaeHHoON mpodeccueil/cnenuanTbHOCThIO

IIpakTH4ecKkue 3aHATHS:

[TpakTuueckoe 3ansaTHE «OTXOIBI IPOU3BOJICTBAY

[TpakTryeckoe 3ausTHe «OTXOABI MPOU3BOACTBAa». Ha ocHOBe denepanbHOro Kiaccu(puKamoHHOTO

KaTaJiora OTXO0B OIPEIEIISATh KIacC OMACHOCTH OTXO/0B; arperaTHOE COCTOSTHUE U (PU3NIECKYIO POpMy

OTXOJIOB, 00pa3yIoNMXcs Ha paboueM MecTe / Ha 3Talrax MpOU3BOJICTBA, CBA3AHHBIC C ONPEICIICHHON

npodeccueit/crennanTbHOCThIO
TeMma 4.5. OcHOBHOe co/iep:KaHue OK -2
Biausinue TeopeTnueckoe o0yueHue: OK-4
COMAJIbHO- 3)10pOBLe U €r0 COCTABJIAIOIINE. d)aKTopH, MOJIOKUTEIILHO M OTPULIATCIIBHO BIIMSIOIINE HAa OPTraHU3M OK -7
IKOJOrHYecKHX | yesoBeka. [IpobiieMa TEXHOreHHbBIX BO3JICHCTBUI HA 3/10pPOBbE YEJIOBEKA (3JIEKTPOMArHUTHBIE 110,
¢$akTopoB Ha ObITOBast XUMUS, U30BITOUHBIEC ITYMBI, paJMalldA U T.11.). AJlanTalus OpraHu3Ma 4eloBeka K pakropam
3/10pOBbe OKpy>karorien cpebl. [IpuHIuIBI (hOpMUPOBAHUS 3I0POBhECOCpETaroNIero moBeacHus. Ouzndeckas
JelI0BeKa aKTUBHOCTb U 3JI0pOBbE. BHOXMMHUYECKUE aCTIeKThl PAllMOHAIBHOTO MU TAHUS

JlabGopaTopHble 3aHATHSA:

1. JlabopatopHas paboTta «YMcCTBEeHHas: padOTOCIIOCOOHOCTH
OBnaznenue MeToaMH OIpeieIeH s ToKa3aTeneil yMCTBEHHOM paboToCcocoOHOCTH, 00BSICHEHUE
MOJIy4YEHHBIX PE3YyIbTaTOB U (HOPMYIUPOBAHKE BHIBOIOB (IMCHbMEHHO) C UCIOJIb30BAHUEM HAYUHBIX
MOHSATUI, TEOPUN U 3aKOHOB

2. JlabGopatopHas pabora «BiusHue abrnotuyeckux (HakTopoB Ha YeJIOBEeKa (HU3KUE U BHICOKUE




TEMIIEpaTypbl)»
N3ydyeHne MexaHU3MOB aJJalTallii OPraHu3Ma 4eJI0BEKa K HU3KUM U BBICOKUM TEMIIEpaTypam U
00BSICHEHHUE MOTyYEHHBIX PE3YIBTATOB U (POPMYITHMPOBAHNE BHIBOJIOB (ITMCHMEHHO) C HCIIOJIb30BAaHHEM
Hay4HBIX [IOHATHHI, TEOPUHI U 3aKOHOB

Paspnen 5. buoJiorusi B :KU3HH OK-1
Tema 5.1. OcHoBHOE coxepxaHue OK-2
buorexnonorun | IpakTuyeckue 3aHATHSA: OK - 4
B JKM3HH Kelicpl Ha aHann3 nHGOPMALMK O HAYYHBIX JOCTHKEHHSX B 00JIACTU T€HETHUECKUX TEXHOJIOTHH, IIK 1-5
KaXKJ10r0 KJICTOYHOM MHXKEHEpUH, MUIIEBBIX OMOTEXHOJIOIMH. 3amura Keica: IpeCTaBIeHUEe PEe3yIbTaTOB PELICHUS

KeWCcoB (BBICTYIJIEHUE C NTPE3EHTALNEH)

OK -1

Tema 5.2.1. OcHoBHoOe coaep:kanue OK-2
buorexnojsornu | [IpakTuyecKue 3aHATHSA: OK-4
B Pa3BuTne npoMbIuIeHHOW OMOTEXHOJIOTHIA U €€ IPUMEHEHNE B )KU3HU YEJIOBEKA, IIOMCK U aHATTU3 [K 1-5
NPOMBILLIEHHOC .
™" MH(POPMALIUY U3 Pa3IMYHBIX HCTOYHUKOB (HaydHas M yueOHO-HaydHas INTepaTypa, CpeACcTBa MacCOBOU

uHpopmanuu, cetb IHTEepHET 1 Apyrue)

Keticpl Ha aHanu3 nHGOpMAIMK O PA3BUTHH MPOMBIIIIICHHON OMOTEXHOJIOTHH (TI0 TpyIam)

3amuTa Kkeiica: [IpencraBienne pe3yabTaToB pelieHUs KEHCOB (BBICTYIJIEHUE C ITPE3EHTAIUEH)
Tema 5.2.2. OcHOBHOe co/iep:KaHue OK -1
CouunanbHo- IIpakTHYeckHe 3aHATHSA: OK-2
ITHYECKHE OTHYECKUE aCTIEeKThl Pa3BUTHUA OMOTEXHOJIOIMI U IPUMEHEHHUE UX B KU3HU YEJIOBEKa, IOMCK U aHAJIU3 OK -4
ACHEKTRI _ | nHdopMaMK U3 pa3IUYHBIX KICTOUHUKOB (Hay4yHas U yueOHO-Hay4Has JIUTepaTypa, CPeICTBa MacCOBOM IK 1-5
GnoTexHOIOTHI uHpopmanuu, cetb IHTEepHET U Apyrue)

Kelicpl Ha aHanu3 nHpopManuu 00 3THYECKUX aCHEKTaX pa3BUTUS OMOTEXHOJIOTUH (110 rpyImnam)

3amura keiica: [IpencraBiieHue pe3ynbTaToB peleHHs KeWCOB (BBICTYIJICHHUE C Mpe3eHTalueil)
Tema 5.2.3. OcHOBHOe coiep:KaHue OK -1
buorexHosornu | [IpakTuYecKue 3aHATHS: OK -2
M TEXHUIECKUE | PaspyTie GHOTEXHOIOTHIA C MPUMEHCHHEM TEXHMYECKUX CUCTEM (OHOUHKeHepHs, OHoMH(pOpMaTHKa, OK -4
CHCTEMBI OMOHMKA) M X IIPUMEHEHHUE B )KU3HH YeI0BeKa, OUCK M aHAIN3 HH(POPMALUK U3 Pa3IUUHBIX HCTOYHHKOB IIK 1-5

(HayyHas u yueOHO-Hay4YHasl TUTEPaTypa, CPeICTBA MaCCOBOM HH(OpMaIuu, ceTb VIHTEpHET U Apyrue)
Keiicel Ha aHanu3 HHPOPMAITUHU O PA3BUTHH OMOTEXHOJIOTUI C MPUMEHEHUEM TEXHUYECKHX CHUCTEM (110
rpynmnam)

3ammra keiica: [IpeacraBieHue pe3yabTaToOB PEICHHs KEHCOB (BBICTYIICHUE C TPE3CHTALINECH )




IIpomexyTOoUYHa
sl aTTecTanus
110 JUCHUILIMHE

JuddepeHnrpoBaHHbIN 3a4eT

Bcero:

72




3. YCJOBUSA PEAJIM3ALIUU ITIPOT'PAMMBI OBIIIEOBPA3OBATEJILHON
JANCHOUIIVINH

3.1. I[J'ISI peanau3anum nNporpamMmal IMCHUIVIMHBI JOJIZKHbI ObITh NMPpEeAYCMOTPECHBI
CJeayromue CnenuajJdbHbIC IOMCINCHUA

Kabuner «buonorumn», ocHaileHHBI 00OpyJOBaHHEM: MeOelb, J0CKa, Med,
HarJIAJIHbIE TOCOOMS (KOMIUIEKTHl Y4YEOHBIX TaOJMIl, IUTAKATOB), TEXHUYECKUMU
cpencTBaMu OOYyYEHUS: KOMIIBIOTEp C YCTPOMCTBAaMHU BOCIIPOM3BENCHUS 3BYKA,
MPUHTEP, MYJIBTUMEIHA-TIPOCKTOP C AKPAHOM, YKa3Ka-TIPE3CHTEP IS MPE3CHTAIIHI.

JlaGopaTopus, ocHameHHass O0OOpyIOBaHWEM [Jisi TPOBEACHUS 3aHATHI:
MHUKPOCKOITBI, CEKyHJIOMEp, TOHOMETp, JIabopaTtopHas mocyaa (IpoOHUpKH, TOJACTaBKU
JUTST IPOOUPOK, THUHIIETHI, MECOK, CTYNKH C MECTUKAMH, MPEIMETHBIE W MOKPOBHBIC
CTEKJIa, CTEKJISIHHBIC TMAaJOYKH, MpenapoBalibHbIE WIJbl, (UILTpPOBaJIbHAs Oymara
(canderku), crakaHbl) TUIEPTOHUYECKUN pacTBOP Xjopuaa Hatpus, 3%-HbIA pacTBOp
NepoKCUaa BOJOPOJA, PACTBOp MHoja B HOAUCTOM KajduH, TIULEPUH, KIyOHU
KapTodens, JUCT 3J10Jed KaHAJICKOW, IJI0J PSAOMHBI OOBIKHOBEHHOW (PSOMHBI WU
TOMAara), JIyK pen4aThlii, pa3Be/ICHHbIC B BOJIC JIPOXOKH);

3.2. UndopMmaunnoHHoe o0ecnevyeHne peajin3auuu MporpaMmmabl

Jnst  peanuzanuu  mporpaMMbl  OMOnMoTeuHbld  GoHA  00pazoBaTeNbHON
OpraHu3alMi JIOJDKEH WMETh TeYaTHbIE W/WIM JJIEKTPOHHBIE O0pa3oBaTelbHBIE U
uH(OPMAITMOHHBIE  PECYpChl,  PEKOMEHJIOBAaHHbIE  [IJI1  WCIOJb30BaHHUS B
o0pazoBaTenbpHOM IIpoliecce, He CTaplle MATH JeT C MOMEHTAa U3/IaHMUs.

PekoMeHyeMble Tie4aTHbIE W3JaHUS IO pealu3alnuu 00I1eodpa3oBaTeIbHON
JTUCITUTUIMHBI TIPEJICTABICHB B METOAMYCCKHX PEKOMEHIANUSX 110 OpraHU3aIHNH
oOyJeHwMS.

Jluteparypa:
1.06mmas 6uomnorus, B.1. CuBornazos, U.b. Aradonona, E.T.3axapoBa

NuTepHeT-pecypcesl:

1.Enunas xomiexuus udpoBbix oOpazoBaTenbHbIX pecypcoB. - URL: http://school-
collection.edu.ru/ (mata oopamenus: 08.07.2022). - TekcT: 27€KTPOHHBIH.

2.Nudopmanmonnas cuctema «EquHoe 0KHO TocTyma K 00pa30BaTEIbHBIM PECypcamy.
- URL: http://window.edu.ru/ (nata oOpamenus: 02.07.2022). - TekcT: 3J1€KTPOHHBII.

3.MunuctepcTBO 0Opa3oBaHus u Hayku Poccuiickoit deaepanum. - URL:
https://minobrnauki.gov.ru/ (mata oopamenus: 01.07.2022). - TekcT: 2JI€KTPOHHBIM.



4 Hayunas snextponnas oubnuoreka (H9b). - URL: http://www.elibrary.ru (nata
obpamienusi: 12.07.2022). - TekcT: 31eKTPOHHBIH.

5.01kpbIThIN KOIIEMK. Matemaruka. - URL: https://mathematics.ru/ (nata
obpamienusi: 08.06.2022). - TekcT: AIEKTPOHHBIN.

6.Denepanbubiil moptan «Poccuiickoe oopazoBanuey. - URL: http://www.edu.ru/
(mata obpamenus: 02.07.2022). - TekcT: 3MeKTPOHHBIH.



4. KOHTPOJIb 1 ONEHKA PE3YJIBTATOB OCBOEHUA
OBIIIEOBPA3OBATEJIbHOM JUCIUILJIAHBI

KoHTpoJib U o1leHKa pe3yIbTaTOB OCBOEHUS 00II€00pa30BaATEIbHON AUCIUIIIINHBI
PacKphIBAIOTCS Yepe3 AUCIUIUIMHAPHBIE Pe3yJbTaThl, HANPaBJICHHbIE HA (POpMUPOBaHUE
00X U MpodeCCUOHATBHBIX KOMIIETEHIIMHI TI0 pa3zesiaM U TeMaM COACpKaHHs y4eOHOTO
MaTepuaIa.

Oomasn Pa3zpnen/Tema Tun oeHOYHbIX MEPONPUATHIA
KOMIIeTEeHII M S

Pazpnen 1. Knerka — KonTponbHas padora
CTPYKTYpPHO- «MonexynspHblii ypOBEHb
(yHKIMOHAJbLHAS eIUHHIA OpPraHU3aLUU KUBOT O
sKHBOI0

OK 02 buonorus xak nayka. O6mas 3anoaHeHne TabIUIBI C OITMCAHUEM
XapaKTEPUCTHKA KU3HH METO/I0B MUKPOCKOTIMPOBAHUSI C UX

JOCTOMHCTBAMU M HEIOCTATKAMHU.
3anonuenue Tabaunbl «Bian yaeHbIx
B pa3BUTHE OMOJIOTUN»

3anoJiHeHUEe CPaBHUTEIBLHON TaOIUIIbI
CXOJICTBA M P31 KUBOTO U HE

KHBOTO

OK 01 CrpykrypHO-dyHKUHOHaIbHAA |OueHuBaeMast JUCKYCCHs 110 BOIIpocam
OK 02 OpraHu3aLMsl KJIETOK JEKIIUK

OK 04 Pa3paboTka MeHTanbHON KapThl IO

KJ1acCU(UKALIUU KIJIETOK U UX CTPOCHUIO
Ha TPO- U DYKAPUOTHYECKUX U 110
[[apcTBaM B MUHU TPYIIax
BrimonHenue u 3amura JiabopaTOpHBIX
pabor:

«CTpoeHue KJIETKH (pacTeHus,
YKUBOTHBIC, TPHOBI) M KIICTOYHBIC
BKJIFOUCHUS (KpaxMali, KapOTHHOUIBI,
XJIOPOIUTACTHI, XPOMOILIACTHI )»
[TpakTuueckoe 3ansartue. [IpeacraBnenue
YCTHBIX COOOIICHUI C TIPE3CHTALIUEH,
MTOATOTOBJICHHBIX IO MTEPEYHIO
HMCTOYHUKOB, PEKOMEHOBAHHBIX

npenoaaBareaeM
OK 01 CrtpyktypHO-(hyHKIIMOHANBHBIE | DpPOHTAIBHBIN OIpOC
OK 02 (axTOpBI HACIIENCTBEHHOCTH PaspaboTka riuoccapus

Pemenue 3anau Ha onpeneneHue
MOCTIEA0BATEIbHOCTH HYKJICOTUIOB,
AMUHOKHCIIOT B HOPME U B CIy4ae
M3MEHEHUS MTOCIIEI0BATEIbHOCTH
Hykaeoruaos JJHK

OK 02 OOMeH BelecTB U OpoHTaTBHBIN OIIPOC
IpEBPAILEHUE JHEPIHH B KJIETKE | 3aII0JHEHUE CPABHUTEIBHOM TaOIHIIbI
XapaKTePUCTHK THUIIOB 0OMEHa




B€IICCTB

OK 02
OK 04

JKW3HEeHHBIN TUKIT KIIETKU.
Murto3. Meiio3

OO6cyKaeHune o BOIpocam JIeKIHH
Pa3paboTka JeHTbI BpeMeHU
KH3HEHHOTO [IUKJIa

Paznen 2. Crpoenne u
¢GyHKIuM opranusma

Kontponbnas padora “CtpoeHue u
byHKIIUM opranuzma’

OK 02
OK 04

CrpoeHue opranusma

OneHuBaemast IUCKyCCHs

PazpaboTka MEHTaIbHON KapThl
TKaHEW, OPraHOB ¥ CUCTEM OpPraHOB
OpPraHu3MOB (PacTeHMs, )KUBOTHBIE,
YeJIOBEK) C KpaTKOW XapaKTepUCTUKON
ux pyHKIUN

OK 02

®opMbl pa3MHOKEHUS
OpraHu3MOB

@pOHTAIBHBIN OITPOC

3anonHeHue TabIHIbI ¢ KPaTKOH
XapaKTEePUCTHKOM U IpruMepamMu Hopm
PASMHOXCHUA OPraHnu3MOB

OK 02
OK 04

OHTOreHe3 paCTeHUM, J)KUBOTHBIX
U YyeJIoBeKa

Pa3paboTka 1IeHThI BpeMEHU C
XapaKTEPUCTUKOM 3TAIOB OHTOT€HE3a
OTZI€JIbHOM I'PYNION )KUBOTHBIX U
YeJIOBEKa 110 MUKPOTPYIIIaM
Tect/onpoc

CocraBiicHHE )KU3HEHHBIX I[UKJIOB
pacTeHul 1Mo oTaenaM (MOXOBHUIHBIC,
XBOIIECBUIHBIC, TAIIOPOTHUKOBUIHBIE,
rOJIOCEMEHHBIE, TOKPHITOCEMECHHBIC)

OK 02
OK 04

3aKOHOMEPHOCTU HACTIEAOBaHUS

Pazpabotka rioccapus
@pOHTAIBHBIN OITPOC

Tect o Bonpocam JeKIUU
Pemenue 3anau Ha onpenenenue
BEPOATHOCTH BOZHUKHOBEHHUSI
HACJICACTBCHHLIX ITPHU3HAKOB IIPU
MOHO-, J1U-, IOJIUTUOPUIHOM U
AQHAIM3HUPYIOLIEM CKpPELIMBAHUH,
COCTaBJICHUE T€HOTUIINYECKUX CXEM
CKpEIIUBaHUs

OK 01
OK 02

CueruieHHOE Hacjael0BaHNe
IIPU3HAKOB

Tect

Pazpabotka rioccapus

Pemenne 3a1a4 Ha onpeencHue
BEPOSTHOCTH BOSHUKHOBEHHUSI
HACJIECTBEHHBIX MPU3HAKOB IIPH
CIICTUIEHHOM HacCJIeI0OBaHUH,
COCTaBJICHUE TCHOTUIIMYECKUX CXEM
CKpEIIMBaHHS

OK 01
OK 02
OK 04

BaKOHOMepHOCTI/I HU3MCHYNBOCTH

Tecr.

Pemenue 3anau Ha onpeneneHye Tuna
MyTalHH [P Iepeaade
HACJICICTBEHHBIX TPU3HAKOB,
COCTaBJICHHE TEHOTUITMYECKIX CXEM
CKpEIIMBaHUS




Pa3pnen 3. Teopus 3BoJIonMH

KonTponbHas padora “Teopernueckue
aCIIEKTHI DBOJIIOLIMH KU3HU Ha 3emie”’

OK 02 Hcrtopust 3BOIIIOIIMOHHOTO OpOHTATBHBIN OMPOC

OK 04 y4eHust. MUKPOIBOJIIOLHS PaspaboTka riroccapusi TEPMHHOB
Pa3paboTka eHThl BpeMEHU pa3BUTHUSA
ABOJIIOIIMOHHOTO YUYEHHUS

OK 02 MakposBomtonus. OueHuBaemasi JUCKYCCHSL:

OK 04 BO3HUKHOBEHUE U Pa3BUTHE WCIIOJIb30BaHUE aPTYMEHTOB,

SKU3HU Ha 3emiie OHOJIOTHYECKON TCPMHUHOJIOTUH U

CUMBOJIMKH TSI IOKAa3aTEIbCTBA
POJICTBA OPTAaHU3MOB Pa3HBIX
CHUCTEMATUYECKUX TPYII
Pa3zpaboTtka neHTH BpeMeHH
BO3HUKHOBEHHUSI U PA3BUTHS )KU3HU Ha
3emiie

OK 02 [TpoucxoxaeHue yemoBeka — OpOoHTAIBHBIN OMPOC

OK 04 AHTPOIIOT€HE3 Pa3paboTka 1eHThI BpeMeH!
MIPOUCXOKICHHS YeTIOBEKA

Pa3nea 4. Dxosiorus

OK 01 Dkonorudeckue GakTopsl U TecT mo sko0THYECKUM PaKTopam 1

OK 02 Cpenbl KU3HU cpellaM KU3HU OPraHUu3MOB

OK 07

OK 01 [omynsuus, coobmiecTna, CocraBieHue cxeM KpyroBopora

OK 02 3KOCUCTEMBI BEIIECTB, UCTIOJB3YS MaTepUAIIbI JICKIIUU

OK 07 Pemenne nmpakTHKO-OpUEHTUPOBAHHBIX
pacUeTHBIX 3aJaHUN 110 IEPEHOCY
BEILIECTBA M DHEPIHU B SKOCUCTEMAX C
COCTaBJICHHE TPOPUUECKUX LIeTel U
mUpaMul OMOMACChI U SHEPTUH

OK 01 buocdepa - rmodanpHas OnenuBaemas TUCKyCCHs

OK 02 JKOJIOTMYECKAs CUCTEMa Tect

OK 07

OK 01 BistHue aHTpOIOreHHBIX Tect

OK 02 (akTopoB Ha Guochepy [Mpaktryeckas pabota “OTX0/1bl

OK 04 IPOM3BOICTBA”

OK 07

OK 02 Bimstnue connainbHo- OuenuBaemas IUCKycCust

OK 04 SKOJIOTHYECKUX (PAKTOPOB Ha BeimonHeHnue 1a60paTopHO paboTH! HA

OK 07 3710pOBBE YeNIOBEKa BBIOOD:
"YMcTBeHHas pabOTOCTIOCOOHOCTB",
"Bnusinue abuoTrueckux pakTopoB HA
YeJIOBEeKa (HU3KUE U BBICOKHE
TeMIeparypsl)"

Pa3nes 5. buosnorus B :ku3Hu | 3aiuTa Keiica: npeacTaBieHue

PE3yNbTAaTOB PEIICHUS KECOB
(BBICTYIIJIEHUE C NTPE3EHTALUEH)

OK 01 buorexnonoruu B :KU3HU Brinonnenue kelica Ha aHAIU3

OK 02 KaXXJ10T0 nH(GOpPMALIUY O HAYYHBIX JOCTUKECHHSIX




OK 04 B 00J1aCTH F€HETHYECKUX TEXHOJIOTHH,
KJIETOYHOU MHKEHEPUH, MHUILEBBIX
OMOTEXHOIOTrHH (110 TpyNImam),
MIpe/ICTaBJICHHUE PE3YIbTATOB PEIICHUS
KEMCOB

OK 01 [IpombinieHHas 6noTexHoyorus |BrimonHeHne Keiica Ha aHanu3

OK 02 nHPOpPMALIUU O PA3BUTUU

OK 04 MPOMBIIIICHHON OMOTEXHOJIOTHH (110
rpymnnam), IpeJCcTaBlIeHUE Pe3yIbTaToOB
pelIeHus KeMcoB

OK 01 ConumanbHO-3THYECKHE aCeKTHl | BEIMOIHEHME Kelica Ha aHaAJINu3

OK 02 OMOTEXHOJIOr Ui uH(popManuy 06 ITHIECKUX acleKTax

OK 04 pa3BUTHS OMOTEXHOJIOTHH (110
rpymnam), IpeJcTaBlIeHUue pe3yIbTaToB
pelIeHus KecoB

OK 01 buorexHnonoruu u rexunueckue |BrinmoaHeHue keiica Ha aHaIU3

OK 02 CUCTEMBI uH(pOpMaNNU O pa3BUTHS

OK 04 OMOTEXHOJIOTHH C TPUMEHEHHEM

IIK 1-5

TEXHUUYECKUX CHCTeM (TI0 TpyIImam),
MIpe/ICTaBJICHHE PE3YIbTATOB PEIICHUS
KENUCOB
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