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Kapramosa

PaGouas nporpamma oOuieoOpasoBarenbHoil yueoHoi aucuuniannabl OY /1.10 buonorus
paspaborana B coorBeTcTBUU ¢ TpeboBanusmMu ®I'OC COO (npuka3 MunuctepcTsa
obpaszoBanus u Hayku Poccuiickoit ®@eaepauuu ot 17.05.2012 Ne 413), nosnoxeHiiit
@®OIT COO (ITpuka3z Munnpocseuenust Poccuu ot 18.05.2023 Ne 371) 1 Ha ocHOBaHHH
npuMepHOH paboueill mnporpammbl 001Ie00pa3oBaTEIbHOW Y4eOHOW JIHCLMITIHHBI
OVYJI.10 buonorus, paspaboraHHOM WHCTUTYTOM pa3sBUTHS IpPOecCHOHATBHOTO
obpazosanus (PI'BOY IO «MPTIO»), [Tpotokon Ne 14 ot 30 HosiOpst 2022 roxa.

Opranusanus-paspaborunk: Kacnuiickuii HHCTUTYT MOPCKOTO H PEYHOTO TPaHCIIOPTA
uM. red.-agm. ®.M. Anpakcuna — ¢punuan ®I'EOY BO «BI'VBT».

Paspaboruuk: bakynuna Jlionmuna AHatornbeBHa, Mperno/aBaTeb

OJIOBPEHA Ha 3ace/1laHHH LIMKJIOBOH METOAMYECKON KOMUCCUM MaTeMaTHYeCKOTO 1

obuiero €CTECTBEHHO-HAYYHOI'0 UKJIa

[Mporokon Ne 7/ ot «_ 72 » afemcrcza 2047 ropa

[Npencenarens LMK 2 ? ~__ H.C.Cypunosa

COT''TACOBAHO:

3am. nekana no YMP ¢dakynbsrera CH%H. A. JlyneBa



COILEPKAHHUE

1. O6mass xapakTepucTuka paboueld MporpamMMbl 0O0IIe00pa30BaTEILHOM
yueOHOM TUCIUIUTMHBL «bronorus»

2. CtpyKTypa 1 cojaepkanue o01ieo0pa3oBaTeIbHON JUCIUILTHHBIL.

3. YcaoBus peanuzamnuy mporpaMMbl 001ie00pa3oBaTebHON TUCIIUTUIAHEI.

4. KoHTpoihb ¥ OIIGHKa pe3yJbTaTOB OCBOCHHS 001eo0pa3oBaTeIbHOM
JTUCIUTLTAHBIL.

5. 3meHenus u AononHeHus K paboyeil mporpaMMe yueOHOM AUCIMUILIAHBI.



OBIIASI XAPAKTEPUCTUKA PABOYEH ITPOI'PAMMBbBI
OBIHIEOBPA3OBATEJIBHOU JUCIHUIIJIMHbI «bBUOJOI' US1»

1.1.MECTO JUCIHUIIVIMHBI B CTPYKTYPE OCHOBHOM
NMPO®PECCUOHAJBHOM OBPA3OBATEJBHOMN ITPOT'PAMMBI
00111e00pa30BaTEIbHOM MOJATOTOBKH 0a30BBIX JUCIUILIUH

IIpu  peamusamuu  coaepkaHuss  o0mIeoOpa3oBaTeNbHOM  ydeOHOM
nucuIinHbl «bruonorus» B npenenax ocoeHus IHIICC3 CIIO Ha 6a3e 0CHOBHOTO
oOmiero oOpa3oBaHUsSI C TIOJYYEHHUEM CpEAHEro oOmiero oOpa3oBaHus MO
cnermanbHocTu 09.02.07 UHdopmanmoHHBIE CHCTEMBI U MPOTPAMMUPOBAHUE
MaKcUMasibHas yueOHasi Harpy3ka o0y4Jarolmnxcs COCTaBIseT-55 4acoB:

U3 HUX aynuTopHas (oOs3aTenbHas) yuyeOHash Harpys3ka oOydaroluxcs-554acos,
BKJIIOYAs MpakTuuyeckue-2luac, mabopaTtopHbie-4yaca U TEOPETUUECKUE 3aHATUS—
30 yacos.

1.2. HEJIU U IVIAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA
JANCIUIIJIMHBI

1.2.1. HEJb OBIIEOBPA3OBATEJBHOM JUCIHUILINHBI

Hens nuctmmmnbl «buonorus» chopMupoBaTh y 00y4aromuxcs, 3HaHUS U
yMEeHUsI B OOJIAaCTU €CTECTBO3HAHUWSA, HABBIKM WX MPUMEHEHHSI B MPAKTHYECKOU
poecCUOHANbHOM eI TEIbHOCTH.

1.2.2. HIJTAHUPYEMBIE PE3YJbTATbBI OCBOEHUSA

OBIIEOBPA3OBATEJIBHOM JUCHOUIIJIMHBI B COOTBETCTBHUU C
P1'OC CIT1O HA OCHOBE ®1'0C COO.

Oco0oe 3HaueHue JUCIUIUIMHA uMeeT npu popmupoBanuu u pazsutun OK u ITK.



Kox v nanmenoBanue
(opmupyembIx
KOMIIeTeHITH I

I[Inanupyembie pe3y/bTaThl 0CBOCHHS THCIUILIUHBI

O01mue

JAucnuniimHapHbie (MpeaMeTHbIe)*

OK 01. Bribupars criocoObt
pelieHus 3a71a4
npoecCHOHABLHOM
JIeSTEIbHOCTH
IPUMEHHUTETBHO K
Pa3IUYHBIM KOHTEKCTaM

B wactu Tpyn0BOro BOCUTaHHUS:
TPyAYy, OCO3HaHUE
MacTepcTBa, TPY10Jio0ue;

- TOTOBHOCTHh K LOEHHOCTHU

- T'OTOBHOCTB K aKTUBHOM ACATCIIbHOCTHU

TEXHOJIOTUYECKOM M  COLIMAJIbHOM  HAIpaBJIECHHOCTH,

CIOCOOHOCTh MHULNPOBATH, IIJIJAHUPOBATH 51
CaMOCTOATENIBHO BBIIOJIHATH TAKYIO JACSTEIBHOCTD;

- MHTEepeC K pa3iuyHbIM cepam mpodeccHoHaTbHON

JCATCIIbHOCTH,
OBJ'IaI[eHI/Ie YHUBCPCAJIbHBIMU y‘I66HHMI/I
IIO3HaBaTCJIIbHBIMU ,Z[eflCTBI/IHMI/II

a) 0a30BbI€ JJOTHYECKHE ,Z[eﬁCTBHHZ

- CaMOCTOSITEJIbHO bopmynHupoBaTh u
aKTyalH3upoBaTh  TMpoOJeMy,  paccMaTpuBaTh €€
BCECTOPOHHE;

- YCTaHaBJIMBATb CYHIGCTBCHHBIﬁ IIpHU3HAK HIIN
OCHOBaHMS [  CpaBHEHHUs, Kilaccuukaumm H
00001IeHHS;

- OompenensATh LeNu  JAEATENbHOCTH,  3aJaBaTh

[apaMeTpbl U KPUTEPUU UX JOCTHKEHUS,

- BBIIBJISATH 3aKOHOMEPHOCTH W NPOTHUBOPEYHUS B
paccMaTpUBAEMBbIX SIBICHUSIX;

- BHOCHUTH KOPPEKTHUBBI B AESATEIBbHOCTb, OICHUBAThH
COOTBETCTBUE PE3YJIbTATOB LENAM, OLEHHBATh PHUCKHU
MOCJIEACTBUM AEATEIBHOCTH;

- pa3BUBAaThb KPEATMBHOE MBILUICHUE NPU PELICHUU
YKU3HEHHBIX TIPOo0IieM

c(OpMUPOBAHHOCTh 3HAHMM O MeECTe W pOJd OHUONOTHH B

CUCTCMC HAYYHOI'O 3HAHMH, (I)YHKHHOHaHBHOﬁ I'paMOTHOCTH

YeJI0BeKa ISl PEIICHHs KU3HEHHBIX TPOOIIEM;
c(OPMUPOBAHHOCTh  YMCHHS

packpbIBaTh  CoOJIepKaHUE

OCHOBOIIOJIararommux OMOJIOTHYSCKUX TCPMHUHOB U MMOHSTHH:

JKU3Hb, KIJIETKA, TKaHb, OpraH, OpraHu3M, BHUJ, IOMYJIALUA,
JKOcUcTEeMa, OMoIeH03, Onocdepa; Merabosn3mM (0OMEH BEIIECTB
M TPEeBpallleHUE SHEPruH), TOMEOocTa3  (CaMOperyssius),

OMoCHHTE3 6eJ'IKa, CTPYKTYpHasl oOpraHu3alusa KHUBbIX CHCTCM,

JUCKPETHOCTD, CaMOBOCIIPOU3BCACHUC

(pempoayKIus),
9HEPro3aBUCUMOCTh, POCT U Pa3BUTHE, YPOBHEBAsI OPraHU3AIINS;

caMoperyJinms,
HaCJICICTBCHHOCTD, HN3MCHYHNBOCTD,

chOpMUPOBAHHOCTb ~ YMEHHUS  PACKpBIBaTh  COJECpP)KaHUE

OCHOBOIIOJIararommx OMOJIOTHYSCKUX T€0pHI>i n TUIIOTE3:

KJIETOYHOM, XPOMOCOMHOM, MYTAallMOHHOW, SBOJIIOIMOHHOM,
MPOUCXOKICHUS )KU3HU U YEIOBEKA;

c(OpPMHUPOBAHHOCTh YMEHHsSI PACKPHIBATH OCHOBOIOJATAOIINE
Ouosnorudeckre 3akoHbl U 3akoHoMepHocTH (I'. Mennens, T.
Moprana, H.. Basunona, D. I'ekkens, ®. Mronnepa, K. bapa),
TPAHMIIBI UX TPUMEHUMOCTH K KMBBIM CHCTEMAaM;

MpuoOpeTeHrne OMbITa TPUMEHEHUS OCHOBHBIX METOJOB
Hay4YHOTO TO3HAHUs, UCTIOJIB3YEMBIX B OMOJIOTHU: HAOIIOJIEHUS U
ONMCAHMS )KUBBIX CUCTEM, MTPOIIECCOB U SIBIICHUI; OpraHU3alu 1
OMOJIOTHYECKOTO
3aBUCUMOCTH  MEXIY HCCIIENYyEeMbIMU
MOJYyYECHHBIX  pPE3yJbTATOB U

HCIIOJIb30BaHUEM HayYYHBIX

IIPOBCACHUA OKCIICPUMCHTA, BBIIBHUKCHU S

TUIIOTE3, BbIABJICHUA
BCIIMYHMHAMMU, O0OBSICHEHHS

(GbopMyIMpOBaHUS  BBIBOJOB C
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0) 6a30BBIC UCCIICIOBATEILCKHUE JICHCTBYS:

- BIIQJCTh HAaBBIKAMH YYE€OHO-HCCIIEIOBATEIILCKOW U
HpO@KTHOI;'I ACATCIIbHOCTH, HaBbIKaMH paspcliCHus
npo0Jem;

- BBIBJIATH PUYHMHHO-CJICIICTBCHHBIC
aKTyaJIH3upOBaTh BBIJIBUTATh THIIOTE3y €¢
pelIeHHs], HaXOIWTh apryMEHThl Ui J[0Ka3aTeIhCTBA

CBOMX YTBEp>KICHHM, 3a/aBaTh MapaMeTpbl U KpUTEpUU

CBS3M W
3azauy,

peuieHus;

- AaHAJIM3UPOBATH MOJYUCHHBIE B XO/I€ PELICHUS 3a/1a4u
pe3yabTaThl, KPUTUYECKUA OLICHUBATh MX JOCTOBEPHOCTb,
MIPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBHUSAX;

- YMETh MEpPEHOCUThb 3HAHMS B IO3HABATEIBHYIO H
MPAKTHYECKYIO 00JIaCTH KUZHEICATEIbHOCTH;

- YMeThb HUHTETPUPOBATh
MIPEAMETHBIX 00J1acTel;

3HaHUA u3 Pa3HbIX
- BBIABHUI'aTb HOBBIC UJCH, NIpCJIaraTb OPUTHHAJIBHBIC
MoAXOoJAbl U pCHICHU A,

- CHOCOOHOCTh MX MCIIONB30BaHMs B MO3HABATEIbHOW U
COIIMAIBHON MTPAKTHUKE

MOHSTUHI, TEOPUI U 3aKOHOB;

C(OPMHPOBAHHOCTh ~ YMEHHS  BBIACHATH  CYIIECTBEHHBIC
NPU3HAKW  BHUPYCOB, KIJIETOK IPOKapUOT M  DYKAPHOT;
OJTHOKJIETOYHBIX W  MHOTOKJETOYHBIX OPraHu3MOB, BHUJOB,

OMOTEOIIeHO30B M HKOCUCTEM; OCOOCHHOCTH IPOIECCOB OOMEHa
BCIIECTB M TIPEBPAILCHHUS DSHEPrMU B KIETKE, (OTOCHHTE3A,
IUITACTUYECKOTO W JHEPreTHYecKoro oOMeHa, XEMOCHHTE3a,
MHTO3a, MeH03a, OIUIOJOTBOPEHUS, PAa3BUTHS U PAa3MHOXKCHUS,
VHAMBUIYaJIbHOTO Pa3BUTHsI OpraHu3Ma (OHTOreHesa), 0oprObI 3a
otbopa,

IPUCIIOCOOTIEHHOCTH OPraHU3MOB K Cpefe OOWUTaHusi, BIHSAHUA

CymICCTBOBAHUC, CCTCCTBCHHOI'O BI/II[006p2130BaHI/I$I,

KOMIIOHCHTOB O9KOCHCTEM, AHTPOITIOTCHHBIX N3MEHEHUH B

9KOCHUCTEMaX CBOEH MCECTHOCTH, KpPYroBOpOTa BCUICCTB U

peBpalleHne YHEPTuu B Ouocdepe;

c(hOpMUPOBAHHOCTh YMEHHsI pelIaTh OHOJIOTMYECKHE 3aJ]1ayH,
COCTaBJISITh TEHOTHIIMYECKUE CXEMbl CKPEIIMBAHMS [UIsl Pa3HbIX
TUTIOB HACJIEJAOBAHUS TIPU3HAKOB Y OPraHU3MOB, COCTaBJISTh
CXEeMBI TepeHoca BEIIeCTB M DSHEPrUU B OIKOCHUCTeMax (Iemu
MMUTAHUSI, TUIIEBHIE CETH)

OK 02. Hcnons3oBaTb
COBpPEMEHHBIE cpeacTBa
MIOUCKa, aHanmm3a u
UHTEPIpETauu
UHpOpMaLIUU u
nH(pOpMallMOHHbIE
TEXHOJIOTUHI JUIst
BBITTOJTHEHHST 3amaq
npohecCuoHaNBHOM
JeSITeTbHOCTH

B oGnactu ieHHOCTH HAYYHOTO TIO3HAHUSA:
- c(hOpMUPOBAHHOCTD MHPOBO33pPEHHUS,
COOTBETCTBYIOLLIETO COBPEMEHHOMY YPOBHIO pa3BUTHUSA
HAyKH H OOIIECTBEHHOW MPaKTUKH, OCHOBAHHOTO Ha
JUAJIOTe KYJIBTYp, CIIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO
MeCTa B OJIMKYJIBTYPHOM MUPE;

- COBEpPUICHCTBOBAHME SA3BIKOBOM U YHUTATEIbCKOU
B3aNMOJEHCTBUSI

KyJIbTypbl KakK CpeICTBa

JIIOABMU W ITO3HAHUWA MHPA,

MEXIY

c(hOopMUPOBAHHOCTH YMEHHI KPUTHYECKHU OLICHHUBATh

nHQOpMALMIO  OMOJIOrMYECKOTO  COAEPKAHUS, BKIOYAIOLIYIO

INCEBAOHAYYHBIC 3HAHUA W3 PA3JINYHBIX HCTOYHHUKOB (CpC,Z[CTBa

MaccoBoi  WH(pOpMAllMK, HAYYHO-TIOMYJSIPHBIE MaTepHalbl);
WHTEPIPETUPOBATH STUYECKHUE ACIEKTHI COBPEMEHHBIX
HCCIAEOOBAHUM B  OMOJOTHM, MEIUIMHE, OMOTEXHOIOTHH;
paccmaTrpuBaTh ri00aJbHbIE 9KOJIOTHYECKHE POOIIeMBI
COBPEMEHHOCTH, (OPMHpPOBATH 1O OTHONIEHHWIO K HUM
CcOOCTBEHHYIO TIO3UIINIO;

c(hOpPMHUPOBAHHOCTh yYMEHUU co3JaBaTh COOCTBEHHEIE
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- OCO3HAaHWE IEHHOCTH HAayYyHOH JesTEeIbHOCTH,
TOTOBHOCTD OCYIIIECTBIISTh MIPOEKTHYIO "
WCCJICIOBATEILCKYIO JIEATEIIBHOCTh MHAWBHIYALHO U B
rpymre;

Ognanenue YHHUBEPCATbHBIMU y4eOHBIMH
MI03HABATEIbHBIMU JCHCTBUSIMH:

B) pabota ¢ uHpopMaIuei:

- BIQJICTh HABBIKAMH TMOJIy4eHHs] HH(OpMAIMH U3
HUCTOYHUKOB pa3HbIX THUIIOB, CaMOCTOSITEIIEHO
OCYIICCTBIISATh MMOUCK, aHAIW3, CHUCTEMATHU3AIHNI0 U
WHTEPIPETANNIO HHPOPMAITUHN PA3ITUYHBIX BUIOB H POPM
MIPEICTaBIICHHUS,

- CO3lIaBaTh TEKCTHI B PA3IMYHBIX (opMaTax ¢ y4eToM
HazHaueHUs WHQOpMAMK © 1EJIEBOH  ayJAUTOPHH,
BbIOMpass ONTUMAIbHYIO (OpMYy TPEINCTABICHHUS U
BU3YaIIU3aIlH;

- OLEHHUBAaTh  JOCTOBEPHOCTb,  JIETHTHUMHOCTb
nH(OpPMAIINU, €€ COOTBETCTBUE MPABOBBIM M MOPATLHO-
THYECKUM HOPMaM;

- WCMOJB30BaTh CpPEACTBA HWHMOOPMANHUOHHBIX U
KOMMYHHKAITHOHHBIX TEXHOJIOTHIt B pelIeHnn
KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPraHU3aIlMOHHBIX
3aa4 ¢ coOmrofieHHeM TpeOOBaHHW  SPrOHOMUKH,
TEXHUKU O€30MacHOCTH, THTHUEHBI, pecypcocOepekeHus,
MPABOBBIX M ITHUYECKUX HOPM, HOPM HHGOPMAIMOHHON

0€30ITaCHOCTH;

- BIAQJETh HaBBIKAMH pACMO3HABAaHUS M  3alUTHI
uH(popMaluuy, H(pOpMalMOHHON Oe3omacHOCTH
JMYHOCTH

IMMCBbMCHHBIC W YCTHBIC COO6H.[CHI/I$I Ha OCHOBE OHOJOIHYECKOMH
I/IH(i)OpMaIII/II/I nus3 HCCKOJIbKHNX HCTOYHUKOB, T'paMOTHO
HCITOJIB30BaTh MOHATUHHBIN arrapar ouogoruu




OK 04. D dexTnBHO
B3aUMO/ICHICTBOBATH u
pabotatb B KOJUICKTUBE |
KOMaH/Ie

- TOTOBHOCTh K CaMOpa3BUTHUIO, CAMOCTOSITEIBHOCTU U
CaMOOIIPEICIICHUIO;

-OBJIaJICHUE HaBBIKAMU y4eOHO-HCCIIE0BATENbCKOM,
MPOEKTHOM U COLIMATIBbHOM AEATEIbHOCTH;

OBnazneHne yHUBEPCAIbHBIMM KOMMYHUKATHBHBIMU
NEUCTBUSIMU:

0) coBMeCTHas 1€ATEIbHOCTD:

- TIOHMMaTh M  HUCHOJb30BAThb  IPEUMYILIECTBA
KOMaHJAHOW ¥ UHJIMBUyaJIbHOU paboThI;

- IPUHUMAaTb LEJIH COBMECTHOW JEATEIBHOCTH,
OpraHM30BBIBAT W KOOPJAWMHUPOBATH JEHUCTBUS IO €€
JOCTH>KEHUIO: COCTABIIATH IIJIaH JIEHCTBHUM, PACIPEIEIISTh
poim ¢
pe3yNIbTaThl COBMECTHOM pabOTHI;

- KOOPpAUMHHUPOBATH U BBIIIOJHATH pa60Ty B YCJIOBHAX

y4€TOM MHEHUH YYaCTHMKOB 00CYXJIaTh

peallbHOTO,  BUPTYQJIbHOTO W KOMOMHHPOBAHHOTO
B3aUMOJCHCTBHUS;

- OCYIIECTBIISATb  IO3UTUBHOE  CTPaTErMuecKoe
MOBEJICHUE B  PA3JIMYHBIX CHUTYallUsX, MPOSBISITH
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUIIHATHBHBIM

OsgnageHue YHUBEPCATbHBIMHU PEryIsTUBHBIMU
NEUCTBUSIMH:

I') IpUHATHE ce0s U IPYTUX JIIOJCH:

- NPUHUMAaTh MOTUBBI M apryMEHTBHI APYIHX JIOACH
IIPY aHAJIN3E PE3YJIbTATOB JIESATEIBHOCTH;

- MPHU3HABaTh CBOE NPABO M MPaBO APYIUX JIIOJCH Ha
OIINOKH,
- pa3BHBaTh CHOCOOHOCTH TOHMMAaTh MHUP C TO3HIUH

IpPUOOpPETEHNE OMBITA MPUMEHEHHUSI OCHOBHBIX METOJIOB HAYYHOTO
MO3HAHMUSI, UCIIOIB3YEMBIX B OMOJIOTHU: HAOIIOJACHHUS U OIMCAHMS
JKUBBIX CHCTEM, IMIPOIIECCOB U SBJICHHUM; OpraHu3alud U
MPOBEACHUS  OMOJOTMYECKOTO  JKCIEPUMEHTA,  BBIIBHKCHUS
TUIIOTE3, BBIABICHUS 3aBUCUMOCTH MEXKIY HCCIIEIYEeMbIMU
BEIMYMHAMH, OOBSICHCHHUS  IOJYYCHHBIX  PE3yNbTaTOB |
(GbopMyIMpOBaHHS  BBIBOJOB C  KCIOJB30BAHHEM  HAyYHBIX
MOHATHI, TEOPUM U 3aKOHOB




JPYTOro 4ejoBeKa

OK 07. CogeiicTBOBaThH
COXPaHEHUIO  OKPYXKaIOIIeH
CpeIIBL, PECypCcoCcOepeKeHHIO,
MIPUMEHSATH 3HaHUA 00
U3MEHEHUU KJIMMarTa,
TIPUHITUTIBI OEpEKITUBOTO
MPOU3BOJCTBA, IPPEKTUBHO
JIECTBOBATE B

LIpe3BI)I'~IEII~/'IHI>IX CUTyalusax

B ob6nacTtu 5K010rM4ecKoro BOCIUTAHUS:
- copmMHpOBaHHOCTH
MOHUMAaHUe

9KOJIOTUYECKOU  KYJBTYpBI,
BIIUSIHUS COIIMAIbHO-3KOHOMUYECKHUX
MPOLECCOB HAa COCTOSIHUE NPUPOJHOM U COLMAIBHON
Cpeibl, rI100aIBHOTO

HKOJIOTHYECKUX MPOOIIeMm;

OCO3HaHue Xapakrepa
- IUIAHMPOBAHUE M OCYIIECTBICHHE [JCHUCTBUUA B
OKpY’Kallllel cpene
YCTOMUYMBOIO pPa3BUTHUS YEIIOBEUECTBA;
AKTUBHOE HENpUATUE JEHCTBUM, NPUHOCAILIUX Bpex
OKpY’Karolllen cpeae;
MIPOTHO3UPOBATH

Ha OCHOBE 3HaHHUI leJien

- YMCHUC He6J'IarOHpI/I$ITHLIC

HKOJIOTHYECKHE ITOCJIEICTBHS pEANPUHUMAEMBIX
JICMCTBHM, IPEAOTBPAILATD UX;

- pacIIMpeHue OIBITA AEATEIBHOCTU JKOJOTHYECKOU
HaIlpaBJIEHHOCTH;
HaBbIKaMH

- OBJIaJICHUEC y‘le6H0-HCCHGHOB&TGHLCKOﬁ,

MPOEKTHOM U COLUANIBHON JIEATEIIbHOCTH

C(i)OpMI/IpOBaHHOCTI) YMCHHA IMPUMCHSATH IMOJYYCHHDBIC 3HAHUS JJIA
OOBsICHEHHs] OHOJIOTMYECKHX MPOLECCOB W  SBJICHHU, IS
IPUHATUSA TNPAKTHYECKUX PELICHUH B IIOBCEJIHEBHOW JKHU3HHU C
1eJIbI0 o0eceYeH s OE30IaCHOCTH CBOETO 3/I0POBbS U 310POBbSI
OKpYKAIOMIMX JIIOACH, COOJIOAEHUs 3710pOBOro 00pasa >KW3HH,
HOPM I'PaMOTHOT'O MOBEJICHUS B OKPY)KAIOLICH MPUPOHON Ccpele;
IIOHUMAaHUEC H€O6XOZ[I/IMOCTI/I HCII0JIb30BaHUA I[OCTI/I)KGHI/Iﬁ
COBPEMEHHOH OHOJIOTMH ¥ OWOTEXHOJOTWIl JUIS PalOHAIBHOTO
HPUPOJIOTIONH30BAHHS

[NK 2.1. Pa3pabarsiBath
TpeOOBaHUS K MPOTPaMMHBIM
MOJYJISIM Ha OCHOBE aHaju3a
IPOEKTHOM M TEXHUYECKOU
JOKYMEHTallud Ha MPEAMET
B3aUMOJCUCTBUS KOMIIOHEHT.

OBnanenue YHHMBEpCAIbHBIMU
MO3HABATEJIbHBIMU ACHCTBUSIMMU:

a) 6a30BBIC TOTUYECKHUE ICUCTBUS:
OTpeNeNATh LeNU JesTeNbHOCTH, 3aJ]aBaTh MapaMeTpsl U
KPUTEPHH UX JOCTHKEHUS

B) paboTta ¢ uHpopmarmei:

co3/aBaTh TEKCTbl B pa3IMYHbIX (opmarax Cc ydeToMm
HazHaueHUs MHQOpMamMM M LEJNEeBOM  ayAuTOpHH,
BbIOMpas ONTUMaJIbHYIO (OpMYy TMpEACTaBIECHUS U
BU3YaJTU3aI1H
OBnanenue
JEHCTBUSIMU:

y4eOHBIMU

YHUBCPCAJTbHBIMU KOMMYHUKAaTHBHBIMHU

C(i)OpMPIpOBaHHOCTI) YMCHUA MPUMCHATH ITOJYUCHHBIC 3HAHUSA JIS
OOBsICHEHUSI OMOJOTHYECKUX TPOIECCOB U  SBICHUH, I
NPUHATHS TPAKTUYECKUX PEIICHWH B IOBCEJIHEBHOM J>XM3HU C
1enbplo0 obecrieueHust 0€30MaCHOCTH CBOETO 3/I0POBbSI U 3/10POBbs
OKPY’KaIOIUX JIIOJIeH, COONIOJEHUS 3JI0POBOTO 00pas3a >KHU3HH,
HOPM TPaMOTHOTO TIOBEJICHUSI B OKpPYKaIOIIEH MPUPOTHON Cpelie;
IIOHUMAHHUC HeO6XOHI/IMOCTI/I HUCITIOJIB30BAHUA I[OCTI/I)KGHI/II\/’I
COBPEMEHHOW OHOJOTHH W OWOTEXHOJOTHUH IJIs PaIlOHATBHOTO
TIPUPOJIOTIONB30BAHUS;

C(i)OpMI/IpOBaHHOCTB YMCHI/II>'I KPpUTHYCCKU OLICHUBATh
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a) oOImeHue:

OCYIIECTBIISITh KOMMYHHUKAIIMIO BO BCeX cepax KHU3HU;
pacro3HaBaTh  HEBepOAJIbHBIC  CPEJICTBA  OOIICHUS;
BIQJICTh PA3IMYHBIMH  CIOCOOAMH  B3aMMOJICHCTBUS;
apryMEHTHPOBAHO BECTH JHAJIOI, YyMETh CMSId4aTh
KOH(JIMKTHBIC CHUTYallMd; pa3BEpPHYTO ¥  JIOTUYHO
u3JlaraTb CBOIO TOYKY 3PEHHS C HCIOJb30BaHUEM
SI3BIKOBBIX CPEJICTB

0) cCOBMECTHAs I€SITEIIbHOCTD:

MOHMMATh U HWCIIOIH30BaTh MPEUMYIIIECTBA KOMaHTHOW U
WH/IMBUYaJIbHOW PaOOThI, IPUHUMATD IIEJTU COBMECTHOU

JIeATEIIbHOCTH, OPraHU30BBIBATh U  KOOPAMHUPOBATh
JEHUCTBHUS TI0 €€ JOCTHIKEHUIO; KOOPAMHHUPOBATb U
BBIIIOJIHATH ~ pabOTy B YCIOBHSIX  PEAIBHOTO,

BUPTYAJIBHOI'O U KOM6I/IHI/IpOBaHHOl"O B3aUMOICUCTBUS

OBnaneHue
JICHCTBHUSMU:
T) IPUHATHE ce0s U IPYTUX JIOACH:

MPUHUMATh MOTHBBI M apryMEHTHl APYIHX JIOJEH TpHU
aHaJM3€ PE3yJIbTaTOB JCSATEIHHOCTH, IMPU3HABATH CBOE
MIPaBO U MPABO APYTUX JOJEH HA OMUOKU

YHUBCPCAJIbHBIMU PEeryjIITUBHBIMU

UHPOPMALIMIO  OHOJIOTUYECKOTO  COJCPIKaHUS, BKIFOYAIOIIYIO
TICEBJIOHAYYHbIC 3HAHHUS W3 PA3JIMYHBIX HCTOYHUKOB (CpeicTBa
MaccoBOW HMH(OPMALUU, HAYYHO-TIONMYJSPHBIE MaTepHabl);
WHTEPIPETUPOBATH ITHYECKUE ACTICKTBI COBPEMEHHBIX
UCCIICIOBaHU B OHWOJIOTMH, MEIUIMHE, OWOTEXHOJIOTHH;
paccMarpuBaTh  [JIOOAIBHBIE  JKOJIOTUYECKUE  MPOOJIEMBI
COBPEMEHHOCTH, (OPMHUPOBaTH 10 OTHOUICHUIO K HUM
COOCTBEHHYIO MMO3HUIIUIO;
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2. CTpyKTypa M coaepxkanue 001eo0pa3oBaTe/IbHONH TUCHUILTHHBI

2.1.00beM TMCHUILVIMHBI M BUABI Y4eOHOH padoThI

Bua yue6Hoii padoThl

O0BeM B yacax

O0beM 00pa3oBaTe/IbHON NPOrPAMMBbI AUCHUIIJIMHBI 55
B T.4.
1.0cHOBHOE coiep:xaHmne 47
B T.Y.
Teopernueckoe o0yueHnmne 28
IlpakTHyeckue 3aHATHS 17
JlaGopaTopHble 3aHATHS 2
2.I1po¢deccuoHaIbLHO OPMEHTHPOBAHHOE COAEPKAHUE 8
(copep:kaHue NPUKJIATHOTO MOIYJIsI)
B T.4.
Teopernyeckoe o0yueHmne 2
IlpakTHyeckne 3aHATHUSA 4
JlaGopaTopHble 3aHATHS 2
NuauBuayaJbHbIH NPOEKT (1a/HeT)* HeT
IIpome:kyTOouHAasl aTTecTaAlMsA HeT
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2.2. TemaTH4yecKHUil IJIAH U COAEPKAHME Y4eOHOM M CUUILIHHBI

HaumenoBanme pa3jaesioB Conep:xkanue y4yeOHOro MaTtepuasa (0OCHOBHOE M NPO(PeCcCHOHATBLHO-OPUEHTHPOBAHHOE), 0o DopmMupyemMble]
H TeM JabopaTopHble H NPAKTHYECKHE 3aHATHS, PUKJIATHON MOAYJIb (IPY HAJTUYHUHT) ‘l:Z:)B KOMIIeTeHIM U
1 2 3 4
Pazgen 1. Kiietka — cTpyKTYpHO-(p)YHKIIMOHAJILHAS €INHHUIIA )KUBOTO 17
Tema 1.1. OcHoBHoOe coJep:kaHHe Y4eOHOro MaTepuaJa OK-02
buroorus kak Hayka. 1.CoBpemenHbIe OTpacau OMOIOTHUYECKUX 3HAHUM.
O6mas xapaktepuctuka  |2.CBsA3b OMOJIOTUH € APYTMMH HayKaMu: Ouoxumusi, 6Modusuka, 6MOHNKa, reHoreorpadus u Jp.
KU3HH 3.Ponb 1 MecTo 6uosIorUu B OPMUPOBAHUH COBPEMEHHOM HayyHON KapTUHBI MUpA.
4.YpoBHM OpraHM3aluy >KMBOM Martepuu. OOIIas XapaKTePHCTUKA >KU3HU, CBOWCTBA YKUBBIX
CHCTEM.
5. XMMHYECKUI COCTaB KIETOK
Tema 1.2. OcHoBHoOe coJep:kaHHe Y4eOHOro MaTepuaJa 6 OK-01
CtpyKTypHO- 1. Knerounas teopus (T. llIBann, M. lllneiinen, P. Bupxos). 2 OK - 02
(byHKLIHOHATBHAS 2.OCHOBHBIE TIOJI0KEHHUSI COBPEMEHHON KJIETOUHOU TEOPHH. OK - 04
OpraHu3aIus KJIETOK 3. Tumbl KI€TOYHON OpraHU3alMy: TPOKAPUOTHUYECKUH U 3yKapUOTUYECKHH.
4.OJHOKJIETOYHbIE U MHOTOKJIETOUHBIE OPTaHU3MBI.
5.CtpoeHue MpoKapuoOTUYECKON KIETKH.
6.CTpocHHE yKapUOTHIECKON KIICTKH.
7. Hexnetounsle (opMbl KU3HU (BUPYCHI, OakTepuodari)
JlabopaTtopHas pabota 1o Teme: «CTpoeHHEe MPOKAPUOTHIECKON U DYKAPUOTHIECKOM KIIETOK. 2
[Tpaktrueckas padota Nel mo Teme: «BupycHbie u OakTepraibHbIC 3a007I€BAHUSY. 2
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Tema 1.3.
CrpyKTypHO-
¢byHKIHOHATBHBIE (PAKTOPHI
HAaCJIeICTBEHHOCTH

OcHoBHoOe cogepkaHHe Y4eOHOro MaTepuaJa

1.Xpomocomuas teopust T. Moprana.
2.CTpoeHHE XpOMOCOM.
3.XpOMOCOMHBII HAOOP KIETOK, TOMOJIOTUYHBIE U HETOMOJIOTHYHBIE XPOMOCOMBI, TaIlJIONTHBIN
Y JUIUTIOHUTHBIA HA0OpP.
4 Hykneunossle kucioThl: JIHK, PHK HaxoxaeHue B KiI€TKe, MX CTPOCHHE W (YHKIIHUH.
5.MaTpuuHbI€ MPOLIECCHI B KIIETKE:
--peruIuKaIus,
--OnocuHTe3 O€elKa,
--penaparusi.
6.['eHeTHYECKUI KO/ U €r0 CBOMCTBA

[IpakTnueckas pabora Ne2 no Teme: «PerieHue 3ajad Ha ONpEENIEHUE MOCIE0BATEIbHOCTH

HYKJICOTUI0B».

OK-01
OK -02

Tema 1.4.
OOMEH BelIECTB U
npeBpalicHre YHEPTUU B

KJICTKE

OcHoBHOE€ CoacpKaHuEe yqeﬁﬂoro mMaTtepuajia

1.ITonsiTue MeTabOIU3M.
2.ACCUMUIISIIINS ¥ TUCCUMUIISLIUS — JIB€ CTOPOHBI METa00IM3MA.
3.Tunbl oOMeHa BeIleCTB:
--aBTOTPOGHBIN U reTepoTpOHBIH,
-- @3pOOHBIN 1 aHaIPOOHBIM.
4 ITmacTuyeckuii 0OMeH.
5.®@orocunTE3.

6. XemocuHTE3

OK -02

Tema 1.5.
JKu3HEHHBIA UK KIETKH.

Muro3s. Meiio3

OcHOBHOe co/lep:kaHNe Y4eOHOro MaTepuasia

1. KneTouyHsIii UK, €T0 MEePHO/IBI.
2.MuTo03, €ro CTauH U MPOUCXOISIINE MTPOLIECChl. bruonornueckoe 3HaU€HUE MUTO3A.

3. Meiio3 u ero cranuu. IloBenenune xpomocom B Meiioze. Kpoccunrosep. buonornueckuit

OK -02
OK - 04
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CMBICJI MeHo03a

Paznen 2. Crpoenne u pyHKII

UM OPraHu3Ma

15
Tema 2.1. OcHOBHoOE coJiep:kaHHe Y4eOHOT0 MaTepuaja 1 OK - 02
CrpoeHue opranusma 1.MHoOrokneTounsle  OpraHu3mbl. B3auMoCBsI3b OpPraHoB M  CHUCTEMbl OpraHOB B OK - 04
MHOT'OKJIETOYHOM OpTaHU3Me. 1
2.I'omeocTa3 opranu3ma u ero mojJepKaHue B MPOLEecce KU3HEAEATETbHOCTH
Tema 2.2. OcHoBHoOe cogep;kaHHe Y4eOHOro MaTepuaJa 1 OK - 02
®DopMBI pa3MHOKEHUS 1.®opmbl pa3MHOKEHHUsT OpraHu3MOB. becrnosoe u mooBoe pa3MHOKEHHE.
OpraHU3MOB 2. Buget 6ecmiosioro pa3MHOKEHUS. 1
3.ITonoBoe pazMHOXKEHHE.
4.T'ametorenes y *HBOTHbIX. Criepmarorenes u ooreHe3. CTpOEHUE MOTOBBIX KIETOK.
5.01m1010TBOpEHHE
Tewma 2.3. OcHoBHoOe coJep:kaHue Y4eOHOr0 MaTepuasa 1 OK - 02
OHTOreHes pacTeHu, 1. luauBuayanbHOE pa3BUTHE OPTaHU3MOB. 1 OK - 04
KUBOTHBIX U YEJIOBEKA 2.OMOpHOTeHe3 U ero CTaIHH.
3. Hoctambpronanbheni nepuoa. CTaguu MOCTIMOPHOHATBHOTO PA3BUTUSL Y JKUBOTHBIX H
genoBeka. [IpsiMoe u Henpsimoe pa3BuTHe. bruomorndeckoe ctapeHre U CMepTh.
4.OHTOT€eHEe3 pacTeHUH
Tema 2.4. OcHoBHoOe coep:kaHHue Yy4eOHOro MaTepuasa 4 OK - 02
3aKOHOMEPHOCTHU 1.OcHOBHBIE TTOHATHUS TCHETHKHU. 2 OK - 04
HACJIeTOBaHU 2.3aKOHOMEPHOCTH 00Pa30BAHUSI TAMET.
3.3axonsl I'. Mennens (MOHOTHOPUIHOE U MOTUTHOPUTHOE CKPEIIUBAHUE).
4. BzaumoieiicTBHE TEHOB
[TpakTuueckas pabota Ne3 no teme «Perenne 3a1a4 Ha 3aK0OHBI MeHIETS. 2
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Tema 2.5. OcHoBHoOe cogepkaHHe Y4eOHOro MaTepuaJa 3 OK-01
Cuerutennoe Hacaenoanue | 1.3akonsl T. Moprana. 1 OK -02
NPU3HAKOB 2.CueruieHHOE HacJeI0BaHHEe TeHOB, HApYIICHHE CHETICHHS.
3.HacnenoBanue npu3HAKOB, CHEIUICHHBIX C TOJIOM
[TpakTuyeckas pabora Ne4 o teme «Pemienue 3a1a4 Ha CLIETUIEHHOE HACIIEAOBAHUE)
Tema 2.6. OcHoBHoOe cogep;kaHHe Y4eOHOro MaTepuaa OK-01
3aKOHOMEPHOCTH 1.MI3MeHYHBOCTh IPU3HAKOB. 3 OK - 02
W3MEHYHUBOCTH 2.Busibl N”3MEHYMBOCTHU: HACJIEACTBCHHAS U HEHACIICICTBCHHASL. OK - 04
3.3aKOH TOMOJIOTMYECKHX PAJOB B HacieAcTBeHHON u3meHunBocty (H.M. BaBuios).
4. MyrtanyoHHas Teopuss M3MEHYMBOCTHU. Buapl MyTanuuii M HOPUYMHBI MX BO3HHUKHOBEHUS.
Kapuorum yenosexka.
5.HacnenctBennbie 3a0ojieBaHusl 4YelioBeKa. ['€HHbIE M XPOMOCOMHBIC OOJIE3HHM YEOBEKA.
boJte3nu ¢ HacleICTBEHHOW MPEIPACIION0KEHHOCTHIO.
6.3HayeHHe MEIWIMHCKOW TEHEeTUKH B TNPEAOTBPAIICHUHM U JICYCHUH TEHETHYECKHX
3a00JIeBaHUH YeloBeKa
[TpakTryeckas padora Ne5 no teme: «PelieHue 3a/1a4 Ha ONpeeIeHUE TUIIA MyTaIuii» 2
Paspnen 3. Teopusi 3Bo/1ounu 4
Tema 3.1. OcHoBHOe cogepkaHHe Y4eOHOro MaTepuaa 1 OK - 02
HcTopus 3BOIIOLHOHHOTO 1.ITepBeie sBomtoronHble koHuenuu (JK.b. Jlamapk, XK.JI. broddon). 1 OK - 04

YUYCHUA. MI/IKpOBBOHIOI_II/ISI.

2.9BomonnonHast Teopus Y. JlapBuHa.

3.CuHTeTHYeCKasi TEOPHsI SBOIIOIUU U €€ OCHOBHBIE MTOJIOKESHHUS.
4 MUKpOIBOJTIOTIHS.

S.Ilomymsiust Kak 3JIeMEeHTapHast €IUHUIIA YBOJTIOIUH.

6. eHeTHYECKE OCHOBEI YBOJIIOIINH.

7.2nemeHTapHbIe (PAKTOPBI IBOTIOIIHH.

8.EctecTBeHHbII 0TOOp — HanpaBIAOMUil (PaKTOP IBOIIOLHH.
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9.BunooOpazoBanue Kak pe3yiabTaT MUKPOIBOIIOLIUH.

Tema 3.2. Makpospomtouus. | OcCHOBHOE cojiepKaHue Y4eOHOTro MaTepuaia 2 OK - 02
Bosnuknosenue u passute | 1.MakposBomtorusi. GopmMbl U OCHOBHBIE HampasieHus Makpossoitoruu (A.H. CeBepuos). 2 OK - 04
YKU3HU Ha 3emiie 2.ITytu noctmxenus 6uonornyeckoro nporpecca. Coxpanenne Onopaznoodpasus Ha 3emiie.
3.I'unote3bl ¥ TEOpHK BO3HUKHOBEHUS JKU3HU HA 3eMIIC.
4. TlosiBieHME MEPBBIX KIETOK U UX 3BOMIOLUSA. [I[pOKapHOTHI U 3YKapUOTHI.
5.ITponcxoxxaeHne MHOTOKJIETOUYHBIX OPraHU3MOB.
6.B0o3HUKHOBEHNE OCHOBHBIX IIAPCTB 3YKapUOT
Tewma 3.3. OcHoBHoOe coJep:kaHue Y4eOHOr0 MaTepuasa OK -02
IIpoucxoxaenue yenoseka — | 1. AHTpomonorusi — Hayka o 4eloBeKe. 1 OK - 04
aHTPOIIOTeHE3. 2.Cucrematuyeckoe IoJiokeHue yenoBeka. CXOJICTBO M OTJIMYMS YeJOBEKa € >KUBOTHBIMH.
3.OCHOBHBIE CTaUH aHTPOTIOT€HE3a. DBOJIOIHS COBPEMEHHOTO YEIOBEKA.
4.YenoBeueckne pachl WU UX EAMHCTBO. BpeMs W MyTH pacceleHHs 4YelOBeKa IO IUIaHEeTe.
[TprcrocoOIeHHOCTD YeTI0BEKa K Pa3HBIM YCIOBHSM CPEIIbI
Pa3nea 4. dxosorus 11
Tema 4.1. OcHoBHoOe coJep:kaHue Yy4eOHOro MaTepuajia OK-01
Okonoruueckue Gaxkropsl 1 | 1.Cpesl oOuTaHus OpraHU3MOB: BOJIHAS, HA3eMHO-BO3/yIlIHAs, MTOYBEHHA, OK - 02
Cpezbl )KU3HU BHYTpHOpraHu3MeHHas. DU3MKO-XUMHUYECKHE OCOOCHHOCTH Cpell OOWUTaHHs OpraHHU3MOB. OK - 07
2.ITpucnocoOseHns OpraHu3MOB K JKU3HU B pa3HbIX cpejax.
3.ITonsatue skonormyeckoro (axropa. Kinaccuduxauusa skonornyeckux ¢axtopos. [Ipasuio
munumyma lO. JIn6uxa. 3akon TonepantHoctu B. lllendopaa
Tema 4.2. OcHoBHoOe coJep:kaHue Yy4eOHOro MaTepuasa OK-01
[Momynsmms, coobmecTna, 1.DOxonoruveckass XapakTEpPUCTHKAa BHUJA U TOMYJSIMU. OKOJOTWYECKash HHINA BHJA. 1 OK -02
9KOCHUCTEMBI. DKOJIOTUYECKUE XAPAKTEPUCTUKH TOIYIISUU. OK - 07

2.Coo0miecTBa W 3KOCHUCTEMBI. buoreHo3 m ero cTpykrypa. CBs3M MEXIy OpraHH3MamM# B
6uoneHoze. CTpyKTypHbIE€ KOMIIOHEHTHI 3KOCUCTEMBI: MPOIYLIEHTbI, KOHCYMEHTHI, pEAYILIEHTHI.

3.KpyroBoport BeliecTB ¥ MOTOK SHEPTUHU B 3KOcHcTeME. Tpoduueckue ypoBHU
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[IpakTrueckas padota Ne6 o teme: «CocraBieHue TPOHUUSCKHUX 1ETICH MUTAHMS.

Tema 4.3. OcHOBHoOE coJep:KkaHHe Y4eOHOT0 MaTepHaja OK-01
Buocdepa - rnobanpHas 1.buoctepa — xuBas obomouka 3emnn. PazBurue npeacraBienuii o 6umocdepe B Tpynax B.U. OK - 02
9KOJIOTUYECKAsl CHCTEMA Bepnanckoro. OK -07

2. O6nactu 6uocdeps! 1 ee KOMIOHEHTHL. JKHBOE BeecTBo Onocdeps! U ero GyHKINH.
3.3akoHOMEpHOCTH cymiecTBoBaHus Ouocdepbl. OcobeHHOCTH OmOchepsl Kak TiIo0aTbHOM
sKocUcTeMbl. [lnHaMu4Yeckoe paBHOBecHe B Ouochepe.
4. KpyroBopoTHI BEIIECTB U OMOTCOXUMHUUECKHE IIUKIIBI.
5. I'moGanpHbBIe SKOIOTHYECKUE TPOOIEMBbI COBPEMEHHOCTH
Tema 4.4. OcHoBHoOe coJep:kaHue Y4eOHOr0 MaTepuasa OK-01
Bnvsanue antponorennslx | 1.AHTpomoreHHble Bo3JeicTBUS Ha Ouocdepy. 3arps3HeHHs Kak BHJI aHTPOIOI€HHOTO OK -02
dakTopoB Ha Ouochepy. BO3JICHCTBUSI. OK - 04
2. AHTPOIIOTEHHBIE BO3JICHCTBUS Ha aTMOChEpY. OK - 07
3. BozneticTBust Ha ruapocdepy.
4.Bo3zxeiicTBus Ha JTUTOCHEDY.
5. AHTpOIOreHHbIe BO3IEHCTBUS HA OMOTHYECKHE COOOIIECTRa.
6.Yray6neHHO U3y4yaroTcs OTXO/Ibl, CBSI3aHHBIE C OIpeIelIeHHON podeccueil/crnenuantbHOCThI0
IIpodeccnonaibHO-OpHEHTHPOBAHHOE COAEP:KaHUE YUeOHOT0 MaTepuaJia
ITpakTryeckas padota no Teme: Ne7 «OTX0/1bl TPOU3BOACTBAY. OK-010K - 02
OK - 040K - 07
K -2.1
Tema 4.5. IIpogeccuonanbHO-OpHEeHTHPOBAHHOE CO/IepKaHNe y4eOHOro MaTepuasia OK - 02
Bimsgane conmansHO- 1.3n0poBre U ero cocrapisomue. PakTOPhI, TOJOXKHUTEIBHO U OTPHUIATEIIBHO BIUSIONINE HA OK-04
IKOJIOTHYECKUX (pakTOpoB Ha | OPTaHHU3M HCIOBCKA. 5 5 OK - 07
3710pOBbe YeNoBEKa 2.ITpobnema TEXHOTEHHBIX BO3JCHCTBHH Ha 3/I0pOBhE UEIIOBEKA (AJIEKTPOMArHUTHBIC OIS, K -2.1

OBITOBAsI XUMUSI, H30BITOUHBIC IITYMBI, padallvs U T.IL.).
3.AmanTanus OpraHu3Ma dYelioBeka K (akTopaM OKpykaromed cpenbl. [IpuHITUIBI
(hopMUpOBaHHUS 3I0POBbECOEPETAIOIIETO MTOBEACHMUSI.
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4, Ousnyeckast aKTUBHOCTh U 300POBLE.
5.bHoXUMHYECKHE aCTICKThI parOHAJILHOI'O MUTAHUS

JlaboparopHass pabora mo TeMe: «YMCTBEHHass pabOTOCIOCOOHOCTh» uiu «BausHue

adnoTnuecknx (paKToOpoB Ha YelIOBEeKa (HU3KKUE M BHICOKHE TEMIIEpaTyphl)» (Ha BHIOOD).

Pasnea 5. buoJsiorust B ;Ku3HHU

Tema 5.1.
buorexHonoruu B )KU3HU

Kaxxjaoro

OcHoBHoOe cogepkaHHe Y4eOHOro MaTepuaa

[IpakTruyeckas pabota mo teme Ne8: aHanu3 HHPOPMALUHU O HAYYHBIX JTOCTHIKEHUSAX B 007aCTH

TCHETUYECKUX TEXHOJOTUH, KIIETOYHON HH)KEHEPHUH, TUIIECBBIX OMOTEXHOJIOTHH.

HpO(l)eCCI/IOHaJIl)HO-OpI/IeHTI/Ip()BaHHOC CoAEpKaHuEe yqeﬁﬂoro mMaTtepuajia

1.buoTtexHosoruss Kak Hayka M Mpou3BOAcCTBO. (OCHOBHBIE HAIpPaBJIEHUS COBPEMEHHOMN
OHMOTEXHOJIOTHHU.

2.Metoabs! OnorexHonorun. OObLEKTEI OMOTEXHOIOTHH.

3.9Tuka OMOTEXHOJOTHYCCKUX U TCHETHUYECKUX IKCIICPUMEHTOB.

4, TlpaBwia Mmoucka M aHajau3a OMOAKOJIOTHYECKON MH(POPMAIMK M3 PA3THMYHBIX HCTOYHUKOB

(HayuHas u yuyeOHO-Hay4yHasl TUTEpaTypa, CpeicTBa MaccoBor MHbopMaIuu, cetb MHTepHET u
ApyrHe)

[Ipaktnyeckas pabora mo Teme: Ne9Q Anamu3 wHGpOpMAMM O Pa3BUTHH IMPOMBIIUICHHON
6uotexHoznorui (mo rpynnam). [IpencraBieHue pe3yabTaToB pelICHHs.

OK-01
OK -02
OK - 04
[K-2.1

Tema 5.2
BuorexHonoruu B
HpOMI)IHIJ'IeHHOCTI/I

OcHoBHOE CoACPKAHUEC yqeﬁﬂoro mMarTtepualia

[TpakTuueckas padota o teme: Nel() «Pa3BuTre MPOMBIIIIICHHOW OMOTEXHOIOTHI.

Pa3BuTHe nmpOMBINIIEHHON OMOTEXHOJOTMH M €€ NPUMEHEHHE B XKU3HU UelOBeKa, IMOWUCK U
aHayn3 MHQOPMaLlMK M3 Pa3IMYHbIX MCTOYHHUKOB (Hay4Has W ydyeOHO-HaydHas JHUTepaTypa,
CpeacTBa MaccoBoil MHpopManuu, cetb IHTepHeT u n1pyrue)

OK-01
OK -02
OK - 04
[K-2.1

IIpomexyTouHas

aTrecraumd 1o JMCuuIInHE

JuddepeHunpoBaHHbIi 3a4eT

Bcero:

55
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3. YciaoBus peaju3anuu NporpamMmMbl 001e00pa3oBaTe/IbHOM JUCHUIIJINHbBI

3.1.TpeboBanusi K MUHMMAJbHOMY MATEPHAJTBLHO-TEXHUYECKOMY
o0ecre4eHnI0

Peanuzammsi mporpamMMbl  TUCHUIUIMHBI  TpeOyeT HaMWuusg y4eOHOTO
KabnHeTa OHOIOTHU OCHAIIEHHOTO 000pynOBaHUEM: MeOellb, J0CKa, Med,
HarJsAHbIe TTOCOOUS (KOMIUICKTBI y4e€OHBIX TaONMI], TUIAKATOB), TEXHUUYECCKUMHU
CpelICcTBaMH OOYYCHHS: KOMIIBIOTEp C YCTPOMCTBAMH BOCIPOHU3BEACHHS 3BYKa,
HMPUHTEP, MYJIBTHMEIHA-TIPOCKTOP C SKPAHOM.

O6opynoBanne yueOHOTO KaOUHETA:

— HarjsgHele TocoOusi (KOMIUIEKTHI YY€OHBIX TaOJIMIl, CTEHNIOB, CXEM,
MJIaKaTOB, MOPTPETOB BBIJAIOIIMXCS YUYEHBIX U JIP.);

— JUIAKTHYCCKHC MaTCpHUAJIbI (BaﬂaHI/I}I AJIsI KOHTPOJIBHBIX pa60T, IS Pa3HBIX
BHUIOB OICHOYHLIX CPCACTB, 3K3aMCHA U I[p.);

— TEXHUYEeCKHe cpeactBa oOydeHHs (TEpPCOHATBHBIM  KOMIBIOTEp €
JUIEH3UOHHBIM ~ TPOTPAMMHBIM  OOECIEYEHUEM;  MYJIbTHUMEAUNHBIN
MIPOEKTOP; UHTEPAKTUBHAS I0CKA; BBIXOJI B JIOKAIbHYIO CETh);

— 3aibl (OMONIMOTEKA, YUTATBHBIN 3aJ1 C BBIXOJIOM B UHTEPHET)

3.2. UudopmanmoHHoe odecnevyeHne o0yueHmst

1. bensies /. K., Joimwuy I'M., Kysueyosa JI.H. u Op. buonorus (0a30BbIit
ypoBeHb). 10 knacc. —M., 2021.
2. Konecnuxoe C.M. O6mas ouomnorus: yueonuk - M., «Kaopyce»: 2021 — 286 c.

3. Koncmanmunos B.M. OO0mas onosorus: yueOHuk - M.,«Academa»2022 — 254 ¢

4. Mamonumos C. I, 3axapos B. b. Obmas ouomnorus: yueOHuk - M., «Bsicmas
mkonay»: 2021 —317 c.

5. Cusoenazos B. U., Aeacgonosea U. b., 3axaposa E. T. buomorms. OOmas
ouonorus: 6azoBeiiypoBenb, 10—11 kmacc. — M., 2022.

6. Cyxopykosa JI. H., Kyumenxo B. C., Heanosa T. B. buomorus (06a30BbIii
ypoBenb). 10—11 kmacc. — M., 2020.

HNuTepHer-pecypcenl
— www. sbio. info (Bcs O6uonorus. CoBpemMeHHasi OUOJOTHS, CTaTbU, HOBOCTH,
oubmuoTexa).
— www. window. edu. ru (EquHoe okHO AocTyma K oOpa3oBaTelbHBIM pecypcam
WuTepHera no 6MOJIOTUN).
— www.5ballov. ru/test (Tect anst aOUTypuUEHTOB MO BCEMY HIKOJIBHOMY KYypCY
OMOJIOTHH).
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— www. biology. ru (buomoruss B OtkpbiToM Komnemke. CallT comepkut
AJIEKTPOHHBIN y4eOHUK 1o 6uosoruu, Online Tectsr).

— www. informika. ru (OneKTpoHHBIM y4eOHMK, OOJIBIION CHHCOK HHTEPHET-
PECYpPCOB).

— www. nrc. edu. ru (buonormdeckas kapTuHa Mupa. Pazmen KOMIBIOTEPHOTO
yueOHHUKa, pa3paboTaHHOTO B MOCKOBCKOM TOCYAapCTBEHHOM OTKPBHITOM
YHUBEPCUTETE).

— www. nature. ok. ru (Pegkue u ucuesaromue *XuBOTHble Poccum — mpoekT
Okonoruueckoronenrpa MI'Y um. M. B. JIomoHOCOBa).

— www. kozlenkoa. narod. ru (JIsis TeXx, KTO y4uTCsS caM M yUUT JAPYTHX; OUYHO U
JTUCTAHITMOHHO,0MOJIOTHH, XUMHUH, IPYTUM MPEIMETaM).

— www. schoolcity. by (buosorust B Bonpocax u oTBETax).

— www. bril2002. narod. ru (buonorus s mkonbHUKOB. KpaTkas, KOMITakTHas,
HO JIOCTaTOYHONOIpoOHas nHopManus 1o pazaenam: «O0rias OUOIOTUsD.

3.3 OOecnieueHue 00pa3oBaHUA ISl MHBAJUAOB U JIMI ¢ OrPAHHMYEHHBIMU
BO3MOKHOCTSIMHU 3/I0POBbSI.

Jns  oOecnieueHuss oOpa3oBaHUS MHBAJIUAOB U JIMI C OTPaHUYEHHBIMU
BO3MOXKHOCTSIMH 3[IOPOBBS pealIn3aliys MporpaMMbl Y9eOHON AUCIUTIIHHBI MOXKET
OCYIIECTBISATHCS B QJalTUBHOM BHAE, C YYETOM CHEIM(PUKHA OCBOCHUS W
TUTAKTHYECKUX TPeOOBaHM, UCXOAS M3 MHAMBHIYATbHBIX BO3MOXKHOCTEH U TIO
JMYHOMY 3asBJICHHIO O0OYYarOIIerocs.
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4. KoHTposib M OLEHKa pe3yJbTaTOB OCBOCHHUS 0011e00pa30BaTEIbHOI

AUCIHUILINHBI.

Oo6masi/npodeccuoHaabHast Paznen/ Tun oneHoYHBbIX
KOMIIeTeHIUHA Tema MEpPONnpUATHA
OKO1.Bsi6uparscnioco6sipemeny P1,Temal.2-1.3 TectupoBaHue.

3aa4
npodeccHoHaATEHONIeATETHHOCTY
PUMEHHUTEIbHOKPA3IMIHBIMKOHT(
CTaM.

P2, Temn12.5 -2.6
P4, Tempi4.1 -4.4
P5,Temr15.1 - 5.2

YcTHBII onpoc.
CocTaBiiIeHHE CXEM.

Pemenne nmpaktuko-
OPUEHTUPOBAHHBIX
pacueTHBIX 3aJaHuU

TectupoBanue
OK 02. P1,Tema 1.1-15 YcTHbI# onpoc
Hcrnonb30BaTbCOBpEMEHHBIE P2, Tembr 2.1 -2.6 Tpaxrideckas
CpEIICTBAIIONCKA, a}(lbanma P3,Tempi3.1 -3.3 pabora
WHTEpIpeTauy HHPOPMAIIHH, P4.Tempid. 1 -4.4
MH(OPMAITHOHHbIE P§ ,Tempb5.1 — 5.2 KorrrporsHas
TEXHOJIOTUHUIJISIBBITOTHEHUA3A 1A padora
4npo(heCcCUOHATbHOUIEATEIILHOCT
H.
TectupoBanue
OK04.2¢pextuBHO P1.Temal.1-17 YcTHbIN onpoc
BzaumopeiictBoBatbupabotaThBk | P2 Tems2.12.3 2.4 2.6 BHOIOrHYeCKHMi
OJIJICKTUBEUKOMAaHIE P3,Tems13.1 -3.3 THKTAHT
P4, Temri4.4 -4.5
P5,Temr15.1 - 5.2 IIpaxTiraeckas
pabora
KoHnTponsHas
pabota
JlaboparopHnas
pabota

21




OK 07. CoxmelicTBOBaTHL
COXPaHEHHUIO OKPYKAFOIICH
Cpelibl, pecypcocOepekeHHIO,

P4, Temni4.2 -4.5

TectupoBanue
YceTHBIN onpoc

buonornueckuit
MPUMEHSTH 3HaHUS 00
TUKTAHT
M3MEHEHHH KIIMMATa,
MIPUHITUIIBI OEPEKITNBOTO IpakTiyeckas
MIPOU3BOJICTBA, 3PPEKTUBHO pabora
l[eI/ICTBOB%TL B KOHTpOJILHaH
Ype3BbIUANHBIX CUTYAIHSIX paGota
JlaGopatopHas
pabora
I1K 2.1 PazpabaTbiBaTh P4 Temad4.4 4.5 TectupoBanue
TpeOOBaHUS K IPOrPaMMHBIM P5Tema5.15.2 YcTHBII onpoc
MOZYIIAM Ha OCHOBE aHaIlM3a TTpakTHyecKas
NPOEKTHON M TEXHUYECKOU
p pabora
JIOKYMEHTAIlUU Ha MPeIMET
o JlaGopatopHas
B3aUMO/ICHCTBHS KOMIIOHEHT.
pabora
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N3meHeHus 1 10MOJHEHUs K padodeil mporpaMme y4eOHOH JUCHHMIIJIMHBI

Ha

Y4eOHbIii roj

JlaTa 1 HOMEpP

MPOTOKOJIA
No N3meHenus k paboueit JlonoyiHEeHUS K 3acenanus [ IMK
n/m porpamMme paboueil mporpamme Y BU3a
npeacenaTens
IIMK
1
5 N3MmeHeHnii ¥ JOMOJIHEHUN Ha

yueOnbrii roq HET
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