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PaGouas nporpamma y4e6noro npeamera «buosiorns» pazpaboTaHa Ha OCHOBAHHU:

~ ®epnepanbHOTO rOCYAapCTBEHHOTO 00pa3oBaTeILHOIO CTaHJapTa CpemHero
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Poccuiickoit @eneparuu «14» wuroms 2022 r. Ne 444 mo cmemumampnoctd 15.02.16 Texnonozus
MAUUHOCMPOeH UL

— @eflepalbHOIO  TOCYJApCTBEHHOTO  00pa3soBATENBHOrO  CTAHAApTA  CPEJHEro  oOIIero
obpasosanns (PI'OC COO), yreepxaenHoro Munobprayku Poccum 17 mas 2012 roma Ne 413
(TTocnenHsS peaKiusl);

— YuebHOro mmaHa od4HOM (opMbl 0OyueHust 1o crenuansHOCTH 15.02.16 Texnonozus
MawuHocmpoenus, yTBepKIeHHOro « A8 » O L 2023 r.

— PaGoueil mporpaMMbl BOCHHTAHES 110 crienuansaocTy 15.02.16 Texnonozus MawuHocmpoenus,
yTBepXIeHHOU « L »  OAL 2023 T.
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1IITACIIOPT PABOYEM ITPOT'PAMMBbBI
YYEBHOI'O IPEIMETA «bUOJIOI'US»

1.1 O6snacTh npuMeHeHHs1 pado4eil MPOrpaMMbl

[Iporpamma yueOHOrO mpeamera «buonocus» SBISETCS YacThlo 00IIE00pa30BATEIHLHOTO
y4eOHOTO IUKJIA MMPOrpaMMbI MOJATOTOBKU CIIEIMATMCTOB CPEJIHEr0 3BEHA MO CIEIHATbHOCTH CPEIHETO
npodeccrnoHabHOTO 00pazoBanust: 135.02.16 Texnonocus mauuHocmpoeHus mexHoi02u4ecko20 mpoPuIs

npoQecCHOHATILHOTO 00pa30BaHMUsI.

1.2 MecTo yueOHOro npeaMeTa B CTPYKTYpPe OCHOBHOI MpogeccHoHAIbLHOI 00pa3oBaTe/ibHOM
NporpamMmbl
«buonorus» sABNsSETCA y4eOHBIM TIPEIMETOM U3 00s3aTeNBbHOW MpeaMEeTHOM olmactu
«EctectBerHoHay4yHbIe TpeaMmeTsy OI'OC cpemanero obmiero oopa3oBaHusl.
YpoBenb ocBoeHUs yueOHOTO npeameTa B cooTBeTcTBHH ¢ DI'OC cpennero odmiero oopasoBaHus

0a30BBIii.

1.3 Hean u 3agaum y4eOHOro mpeaMera — TpeOOBaAHUSA K pe3yJbTaTaM OCBOEHHSI YU4eOHOI0
npeaMera

Leap yueOHOro mpeagMera — (QOpMHUpPOBaHHE y OOYYAIOIIMXCS MPEACTABIEHUS O CTPYKTYPHO-
(YHKIIMOHATBHOM OpraHM3alii >KUBBIX CHCTEM pPa3HOTO paHra Kak OCHOBBI MPHUHSTHUS DELIECHHI B
OTHOIIEHUH OOBEKTOB KUBON IPUPOJIbI U B TPOU3BOICTBEHHBIX CUTYaLIUSX.

3anayu y4eOHOIro npeamera:

— chopMUpOBaTh NOHUMAaHUE CTPOEHHUS, MHOTOOOpa3usi 1 0COOCHHOCTEH )KUBBIX CUCTEM Pa3HOTO
YpOBHSI OpraHu3aliy, 3aKOHOMEpPHOCTEH MpPOTEKaHUs OHOJOTMYECKHX MPOLECCOB U SBJICHUH B
OKpY)Xalolllel cpene, LEIOCTHOM HaydHOW KapTHHOW MHUpa, B3aUMOCBS3M U B3aHMMO3aBHCHMOCTH
€CTECTBEHHBIX HaYK;

— Pa3BUTh YMEHHUS ONPEIENATh >KUBbIE OOBEKTHl B MPHUPOAE; MPOBOIUTH HAOMIOACHUSA 3a
OKOCUCTEMAaMH JJisi BBISBJICHHMS €CTECTBEHHBIX U AHTPOINOTEHHBIX HW3MEHEHUH, WHTEepPIPETUPOBAThH
pe3ynbTaThl HAOIIOICHUH;

— chopMUpOBaTh HABBIKA MPOBEACHHUS MPOCTEUIINX OHOJOTHYECKHX JKCHEPUMEHTATbHBIX
HCCIeIOBAaHUM ¢ cOOMI0ICHNEM MpaBuil 0€30MacHOTO oOpalleHus: ¢ 00beKTaMH U 000pyI0BaHUEM;

— pa3BUTh YMEHHsI HUCIOIB30BaTh HH(OPMAIMIO OHOJOTHUECKOTO XapakTepa U3 PazluYHbIX

HCTOYHHUKOB,



— chopMHUPOBATh YMEHHS MPOTHO3HPOBATH MOCIEICTBUS CBOCH JEATEIHLHOCTH MO OTHOIICHUIO K
OKpYyKarIIel cpese, COOCTBEHHOMY 3J0pPOBbIO; 0OOCHOBBIBATh M COOJIIOJIATh MEPBI TIO MPO(PUITAKTHKE
3a00JI€BAHHII;

— chopMHPOBATh TIOHUMAHUE 3HAYMMOCTH JOCTHIKCHHI OMOJIOTMYECKON HAYKH M TEXHOJIOTHH B
HpaKTquCKOﬁ ACATCIIBHOCTH 4YCJIIOBCKA, Pa3dBUTUHU COBPCMCHHBIX MCIUIHWHCKUX TEXHOJIOTUH U

arpoOHOTEXHOJIOT HIA.



2 INTAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA YYEBHOI'O ITPE/IMETA

«BUOJOI'US»

Konx u HaumenoBanue
bopmMupyeMbIx
KOMIETEHIINHI

[1nanupyemble pe3ynbTaThl OCBOEHUS Y4€OHOTO IPEaMETa

O061mmue

JuctuminHapHsle (IpeIMETHBIE)

OK 01. Beibupath cioco0bl
pereHus 3amad
npodeccCuoHaIbHOM
JEATEIbHOCTH
MPUMEHUTEITEHO K
Pa3IMYHBIM KOHTEKCTaM

B uactu TPYAOBOI'0 BOCIIUTAHUA:

— T'OTOBHOCTbH K TpyAay,
Tpy[noJItO0HeE;

OCO3HAHUC NTEHHOCTH  MAaCTCPCTBA,

— TOTOBHOCTb K AaKTUBHOH JEATEALHOCTH TEXHOIOTHYECKOH H
COIMATIPHOM  HAIMpaBJICHHOCTH, CHOCOOHOCTh  WHHIIMHPOBATH,
TJIAHUPOBATH M CAMOCTOSATEIBLHO BBITIOIHATE TAKYIO JIEATEILHOCTH;

— HWHTEepec K cepam
JEeSITEILHOCTH;
OBiagenue

NEUCTBUSIMU:

a) 0a30Bble JIOTHYECKHe el CTBUS:

— caMOoCTOsTeNbHO  (GOpPMYIUPOBATH U
po0ieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

pa3IuIHBIM npo¢eCCUOHATILHOM

YHUBCPCAJIbHBIMHU y‘IC6HBIMI/I IIO3HAaBaTCJIIbHBIMU

aKTyaJU3UpOBaTh

— YCTaHaBJIMBAThH CYIICCTBEHHBIA MPU3HAK MM OCHOBAaHUS IS
CpaBHEHUS, Ki1accupuKanuu u 0000IICHUS;

—  ONpeNeNATh IEIH JCSITCIHHOCTH,
KPUTEPHUH UX TOCTHIKCHUS;

—  BBISBJIATH 3aKOHOMEPHOCTHU u
paccMaTpUBaEMbIX SIBICHHSIX;

— BHOCHTb  KOPPEKTUBBI B  JICATEIBHOCTh,  OIICHUBATh
COOTBETCTBUE PE3YJIbTATOB IIENSIM, OICHUBATh PUCKU TMOCIEICTBUMN
NeSITeNIbHOCTH;

3aJaBaTh MapaMeTpbl U

IIPOTHBOPCUHA B

— Ppa3BUBaTh KPEaTHBHOE MBIILIEHUE TIPU PEIICHUN KU3HEHHBIX
npobiem.
0) 0a30BbI€ HCCJIEI0BATEIbCKHE 1€ CTBUSI:

— BIJIAJIETh HAaBBIKAMU YU4E€OHO-HUCCIEIOBATENBCKON M MPOEKTHOM
JeSITeNIbHOCTH, HaBBIKAMU pa3pelieHusl MpooieM;

— c(OpMUPOBAHHOCTH 3HAHUM O MECTE U POJIU
OMOJOTMM B CHCTEME HAy4YHOTO 3HAHUS;
(yHKIIMOHAJIBHOW T'PaMOTHOCTH 4YeJloBeKa st
pelIeHns KU3HEHHBIX MPoOeMm;

— chOpPMHUPOBAHHOCTh YMEHHS PacKpbIBaTh
coJiep)KaHue OCHOBOTIOJIAT AFOIIIAX
OMOJIOTHYECKHX TCPMHUHOB U TOHSTHH: JKH3Hb,
KJIETKa, TKaHb, OpraH, OpraHW3M, BH],
MOITYJISAINS, YKOCHUCTeMa, OMOIIeHO3, Ornocdepa;
MeTabom3M (0OOMEH BEIIECTB M IPEBPAICHUE
SHEPIUH), romMeocras’ (camoperymsius),
OMocuHTEe3 Oelika, CTPYKTypHash OpraHu3aIus
JKUBBIX CHUCTEM, JTIUCKPETHOCTD,
caMOperyJIsIIys, CaMOBOCITPOU3BE/ICHUE
(penpoayKius), HACJICJICTBEHHOCTb,
W3MEHYUBOCTh, JHEPro3aBUCHMOCTb, POCT H
pa3BUTHE, YPOBHEBAsI OpraHU3aIlHs;

— chOpPMHUPOBAHHOCTh YMEHHUS PACKPhIBaTh
coJiepKaHue OCHOBOTIOJIAraroInX
OMOJIOTHYECKUX TEOPUN U THUMOTE3: KIETOYHOM,
XPOMOCOMHOM, MYTaIllMOHHOM, 3BOJIOIMOHHOM,
IIPOMCXOKICHUS KU3HU U YEIOBEKA;

— chOpPMHUPOBAHHOCTh YMEHHUS PacKpbIBaTh
OCHOBOIIOJIAraI0MKe OMOJOTHUECKUE 3aKOHBI M
3akonomeproctu (I. Mengens, T. Moprana,
H.U. BaBwiosa, 3. I'ekkens, @. Mrwouinepa, K.




— BBIABIATH IIPUYMHHO-CIICCTBEHHBIE CBA3U u
AaKTyaJIM3UpOBaTh 3aJady, BBIJABUIATh TUIIOTE3y €€ PpELICHHs,
HaxOJWUTh apryMEHThbl Ui JIOKA3aTEeIbCTBA CBOMX YTBEPKICHUU,
3a/1aBaTh apaMETPHl U KPUTEPUH PELICHUS;

— AaHaJIM3upoBaThb IOJYYCHHBIC B XO0A€ PCHICHUA 3aaadyu

PE3YyIbTAaTHhI, KPHUTUYCCKU OCHUBATh ux JOCTOBCPHOCTD,
MMPOTHO3UPOBATH UBMCHCHHUE B HOBBLIX YCIIOBUAX,
— YMCTbH MEPCHOCHUTDH 3HaHUA B MMO3HAaBATCIIbHYIO n

HpaKTI/ILICCKYIO O6J'IaCTI/I KU3HECACATCIIBbHOCTH,

- YMGTI) I/IHTGFpI/IpOBaTI) 3HAHUI H3 paBHI)IX HpeI[MeTHI)IX
oOmacrei;

— BBIABHUI'aTh HOBBIC UJICH, npe)maraTL OpI/IFI/IHaJ'H)HI)Ie 10 1XO0 bl
U pEILIEHN,

— CHOCOOHOCTH WX HCIOJL30BAaHMS B [O3HABATEILHOH H
COIMAJIBHOM MPAKTUKE

bapa), rpanuipl uX MPUMEHUMOCTH K >KUBBIM
CHCTEMAaM;

— npuoOpeTeHue OIIbITA IIPUMEHEHUS
OCHOBHBIX METOJIOB HAy4dyHOIO IIO3HAHWI,
UCTIOJIb3YyEeMbIX B OHMOJIOTUU: HAONMIOACHUS W
OIIMCAaHUs JKUBBIX CHCTEM, IIPOLECCOB H
ABJICHUM;  OpraHu3allMi ¥ IPOBEICHUS
OHMOJIOTMYECKOTO 3KCIIEPUMEHTA, BbIJIBHKEHUS
TUIIOTE3, BBISABICHHUS 3aBUCHUMOCTH  MEXK]Y
UCCJIETYEMbIMU  BEJIMYMHAMH, OOBSICHEHUS
MOJIyYEHHBIX PE3YyNlbTaTOB U (HOPMYTUPOBAHUS
BBIBOJIOB  C  MWCHOJB30BAHUEM  HAy4YHBIX
MOHATUI, TEOPUI U 3aKOHOB;

— c(OpPMUPOBAHHOCTh  YMEHHS  BBIJCIATH
CYIIECTBEHHBIC TPU3HAKH BHUPYCOB, KIETOK
NPOKApHOT W JYKAPHOT; OTHOKIETOYHBIX H
MHOTOKJIETOYHBIX OpraHu3MOB, BUJIOB,
OMOTEOIICHO30B M JKOCHUCTEM; OCOOCHHOCTH
nporeccoB oOMEHa BEIIECTB W IPEBPALICHHS
SHEPTUU B KJIETKE, (doTocuHTE3A,
IUTACTHYECKOTO W DHEPreTHYeckoro oOMeHa,
XEMOCHHTE3a, MUTO33, Meiio3a,
OTUIOJIOTBOPEHHSI, Pa3BUTUS U PAa3MHOXKCHUS,
WH/IMBUYaJIbHOTO pa3BUTHS OpraHusma
(oHTOTEHE3a), OOpPHLOBI 3a CYIICCTBOBAHHE,
€CTECTBEHHOTO  0TOOpa,  BUJI000pa30oBaHMUS,
IPUCIIOCOOJIEHHOCTH  OpPraHu3MOB K  Cpefe
o0uTaHMs, BIUSHHUS KOMIIOHEHTOB 3KOCHCTEM,
AQHTPOIIOTEHHBIX M3MEHEHHH B 3KOCHCTEMax
CBOEM MECTHOCTH, KpYroBOpOTa BELIECTB MU
npeBpalleHne SHepruu B ouocdepe;

- C(I)OpMI/IpOBaHHOCTL YMCHUA peuiaTtb
OMOJIOrUYECKHUE 3aaa4u, COCTaBJIATH
TCHOTUIINUYCCKUC CXCMbl CKPCIONWBAHUA I




pa3HbIX THUIIOB HACJIEIOBaHUA MPU3HAKOB Y
OpPraHu3MOB, COCTaBIIATH CXEMbI IMEPEHOCA
BEIIECTB U OHHEPrUM B OHKOCHUCTEMax (ILIETH
MATAHUSI, TUIIEBHIE CETH)

OK 02. Vcnons3oBaTh
COBPEMEHHBIE CpeacTBa
MTOMCKA, aHaym3a u
HWHTEPIIPETAIINH
uHpopmanuu u
WH(pOPMAITUOHHBIE
TEXHOJIOTUU TUTSt
BBITIOJTHEHHS 3aja4
npodecCHoHaATBHOM
NeSITeNIbHOCTH

B 06/1acTH IEHHOCTH HAYYHOT0 MO3HAHUS:

— chopMupoBaHHOCTH MHUPOBO33pPEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIECTBEHHOW MPAKTHUKH,
OCHOBAaHHOTO Ha JUAIOre KYJIBTYpP, CIIOCOOCTBYIOIIETO OCO3HAHHIO
CBOCTO MCCTA B MOJIMKYJIBTYPHOM MHUPC;

— COBEPIICHCTBOBAHUE SI3BIKOBOM M YUTATEIBCKOM KYJIBTYPBI Kak
CPENCTBA B3aUMOJICHCTBHS MEXTY JIFOJIbMH U MIO3HAHUS MUPA;

— OCO3HaHWE IIEHHOCTH HAyYHOW JESATEIbHOCTH, TOTOBHOCTH
OCYIIIECTBIIATh TPOSKTHYIO W HCCIEAOBATEIBCKYIO JIEATSIBHOCTH
WHAWBUAYAJIBHO U B I'PYIIIIC.

OBnaneHue  yHHMBEpPCaTbHBIMU

NEUCTBUSIMHU:

B) padora ¢ undopmaiueii:

— BIIaJIeTh HAaBBIKAMH TMOJIydeHUS WHGPOpMalUU U3 UCTOYHUKOB
pPa3HbIX THUIOB, CAMOCTOSITEIBHO OCYIIECTBISATh TIOMCK, aHalu3,
CUCTeMAaTU3aIMI0 U UHTEPIIPETANI0 HHPOPMAIIUH PA3TUYHBIX BHI0B
1 (HopM MpencTaBICHHUS;

— €03/1aBaTh TEKCTHI B PA3IMYHBIX OpMATaX C yIETOM Ha3HAYCHUS
nH(pOpMAaLIUU U LIETIEBOM ayIUTOPUH, BIOUPAasi ONTUMAIBHYIO popMy
MIPE/ICTaBJICHHS ¥ BU3yaIH3alUy;

— OLIGHUBATh JOCTOBEPHOCTb, JIETUTUMHOCTh HH(pOpMAIUH, ee
COOTBETCTBHUE MPABOBBIM U MOPATbHO-3TUYECKHM HOPMaM;

y‘IC6HBIMI/I IIO3HAaBaTCJIIbHBIMHU

— HCIIOJIb30BAaTh CpeacTtBa I/IH(bOpMaHI/IOHHBIX n
KOMMYHHKAIITHOHHBIX TEXHOJIOTUH B pelIICHNHN  KOTHUTUBHBIX,
KOMMYHHUKATHBHBIX W OPraHU3allMOHHBIX 3aJdaq C CO6JHOI[CHI/ICM
Tpe6OBaHI/II71 OPTOHOMHKH, TCXHHUKU 663OHaCHOCTI/I, T'UT'UCHBI,
pecypcoc6epe>KeHI/I;I, MMpaBOBbBIX ©W  ITUYCCKUX  HOPM, HOpM

nH(pOpPMAIIMOHHOH 0€30MacHOCTH;

— BIQJIeTh HaBBIKAMHU PACIMO3HABAHUS M 3allUThl HMH(OpPMAIUH,
MH(POPMAIMOHHOM 0€301MacHOCTH JTMYHOCTH;

— TOTOBHOCTh K

CaMOPAa3BUTHIO, CaMOCTOATCIIbHOCTH n

— ¢chOpMUPOBAHHOCTD
OIICHMBATh  MHGPOPMALNIO  OMOJOTHYECKOTO
COJIEp)KaHUs, BKJIIOYAIOLIYIO TICEBJOHAYYHbIE
3HaHUS U3 Pa3IMYHBIX HMCTOYHUKOB (CpelcTBa
MaccoBOM HH(OpPMalUU, HAYYHO-TIOMYJISPHBIE

YMEHUH KPUTHYECKU

Marepuaibl); HHTEPIPETUPOBATh ITUUYECKUE
aCleKThl  COBPEMEHHBIX  HCCIIEIOBAaHUN B
ounosoruu, MEIUIHE, OMOTEXHOJIOTHH;

paccMaTpuBaTh IVI0OANBHBIE  3KOJOTHYECKHE
mpoOJIeMbl COBPEMEHHOCTH, (OPMHUPOBATH TIO
OTHOIIICHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

— chOpMHUPOBAHHOCTH
COOCTBEHHBIE

YMEHUM  CO3JaBaTh
MHCHEMEHHBIE U YCTHBIC
COOOIIIEHNST HAa  OCHOBE  OHMOJIOTMYECKOM
HHPOPMAIUK U3 HECKOJIbKHMX HCTOYHHUKOB,
I'PaMOTHO HCIIOJIh30BaTh MOHITHWHBINA ammapar

onosoruu




CaMOOTIPEICTICHUIO;
OBJIQJICHUE HABBIKAMU Y4€OHO-UCCIIEIOBATENbCKOM, MPOCKTHOU H
COLIMAIBHOU JIEATEILHOCTH

OK  04. DddexruBHO
B3aMMO/ICHCTBOBATh u
paboTath B KOJUICKTHBE H
KOMaHjie

OBJaageHue YHHMBePCAJIbLHbIMH
JefiCTBUAAMU:
0) coBMecTHas 1esSITeJIbHOCTD:

KOMMYHUKATUBHBIMU

— IIOHMMAaTh W MCIOJIB30BATh
WHJIMBHUIYAIBHOU paObOTHI;

MpEUMYIIECTBA KOMAaHIHOM H

— TIPUHHUMATh €U COBMECTHOW JEATEIbHOCTH, OPTaHU30BbIBATh U
KOOpPJIMHUPOBAaTh ACHCTBUS MO €€ JOCTUKEHUIO: COCTAaBIATH IUIAH
JNEUCTBUM, paCIpeNensiTh pOJU C YYETOM MHEHUM YYaCTHHKOB
0o0CyXJaTh pe3ylbTaThl COBMECTHOM paboThI;

— KOOPJMHUPOBATH M BBIMOJHATH PabOTy B YCIOBHSIX PEATbHOTO,
BUPTYAJIbHOTO M KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS,

— OCYIIECTBJIATh ITO3UTHUBHOE CTPATErMYECKOE TOBEACHHE B
Pa3IMYHBIX CHUTYalUsX, MPOSBISATH TBOPUYECTBO U BOOOpa)KeHUE,
OBbITh UHUIIMATUBHBIM.

OBJj1aiecHHe YHUBEPCAJIbHBIMHU PeryJATHBHBIMH JAeHCTBUAMM:

T') NPUHATHE ceOsl U IPYruX JIoaei:

— NIPUHUMATh MOTHUBBI U ApPryMEHTHI APYTUX JIIOJEHU MpPU aHAIN3E
pe3ynbTaTOB AEATEIBHOCTH;

— TPU3HABATh CBOE MPABO U MPABO IPYTUX JItOJei Ha OMIMOKH;
pa3BUBaTh CIOCOOHOCTh TOHMMAaTh MHP C TO3UIMUHU JAPYroro
YeJI0BeKa

OK 07. CopeicTtBOBaThH
COXPAaHEHHUIO OKpYKarolen
Cpenpl,
pecypcocOepeKeHHIO,
MPUMEHSITh  3HaHUS 00
M3MEHEHUHN KJIMMara,
MNPUHIMUIBL  OepeKINBOTO
MPOU3BOJICTBA, YP(HEKTUBHO
JIECTBOBATh B
Ype3BhIYANHBIX CHTYAIUSIX

B o06sacTH 3K0J10TrHYE€CKOr0 BOCIIUTAHNA:

- C(i)OpMI/IpOBaHHOCTb 9KOJIOTUUYECKOM KyJbTYpbl, TIOHUMAHUC
BJIMSHHA COLOUAJIBHO-3KOHOMHUYCCKHUX IIPOLECCOB Ha COCTOAHUC
HpPIpOI[HOfI U COIUaIbHOM cpeabl, OCO3HAHUC r100aJIEHOTO
XapaKTepa 3KOJIOTHICCKUX npo6neM;

— INIAaHUPOBAHUEC W OCYHICCTBJICHUC JIENCTBUI B Oprx(a}omeﬁ

cpeae Ha OCHOBC 3HaHHUA eneu YCTOI\/'I"II/IBOFO Pa3BUTHA
YCI0BCYCCTBA,
— AKTHBHOC HCIIPUATHUC HeﬁCTBHf/'I, MMPUHOCAIINX BpEa

OKpYXKarollen cpene;

— cOopMUPOBAHHOCTh yMEHUS  MPUMEHSATH
MOJIyYeHHbIE  3HAHUS Ui OOBSICHEHHUSA
OMOJIOTMYECKUX TPOLECCOB W SIBICHUHU, s
MPUHATHS MPaKTUYECKUX  PEIICHHI B
MOBCETHEBHON JKU3HU C IENbl0 OOecredeHus
0€30MacCHOCTH CBOETO 370POBbSI U 30POBBS
OKpY)KAIOIIUX JFOJIeH, COOMOIEHUS 3J0POBOTO
o0pa3za XH3HU, HOPM TI'PAMOTHOTO TIOBE/ICHUS B
OKpYKalolllel NPUPOJHOU cpejlie; IMOHUMaHHE
HEOOXOUMOCTH HCIIOB30BAHMS JOCTHKCHUN
COBPEMEHHOU OMOJIOTUM U OMOTEXHOJIOTHN IS




— YMCHHC [IIPOTrHO3UPOBATH He6HaFOHpI/ISITHBIe 9KOJOTHYCCKUC
OoCICACTBUSA NPCAIIPUHUMACMBIX HCﬁCTBHﬁ, npeaoTBpaliaTh Ux;

— pacCliupeHuc OIIbITa JACATCIIBHOCTH 3KOJIOTHYCCKOM
HaIIpaBJICHHOCTH,

OBJIAQJICHHUE HaBBIKAMHU  Yy4e€OHO-HCCIIEAOBATEIbCKOM, TMPOEKTHOU
COLMAIBHON JIEATEIILHOCTH

panroOHAJILHOT'O NPHUPOAOIIOJIB30BAHUA

I[IK 5.4 Peanu3oBbIBaThb TEXHOJOTMYECKHE IPOLECCH B MAIIMHOCTPOUTEIBHOM IPOU3BOJICTBE
0€30MaCHOCTH KU3HEJESITEIIbHOCTH U 3aLIUThl OKPY>KAIOLIEH Cpe/ibl, IPUHIIMIIOB U METOJ0B OEpexIINBOI0 MPOU3BOICTBA

c coOmofeHreM TpeOOBaHUN OXpaHbl TPYyja,

3HaHug

VYmMmenus

— IIpaBUJIa U HOPMBI, 06ecneqHBa}omHe 3aIMUTy XKU3HU W COXPAHCHUC

300POBbA YCTIOBCKA,

— ympaBiieHHe 0€30M1aCHOCTHIO KU3HEIEATEIIbHOCTH Ha IPEIPUSITUN
3¢ deKTUBHBIE MEPONPUITHS 1O OXpaHe OKpYyKarllehd Cpemsl,
IIPUMEHSEMbIE B MAILIMHOCTPOEHUH

- OpraHu30BbIBaTH pabourMe MecTa B COOTBETCTBHU C TPEOOBAHUSIMU
OXpaHbl Tpyna W OEpeXIMBOTO TPOU3BOJACTBA B COOTBETCTBHH C
MPOU3BOJACTBEHHBIMU 33/1a4aMK

JIP 2

I'oToBHOCTH K CaMOpPa3BUTHUIO, CAMOCTOATCIIBHOCTH U CaMOOIIPEACIICHUTIO




3 CTPYKTYPA U COAEP)KAHUE YYEBHOI'O ITPEJIMETA
«BHOJIOT' US»

3.1. O0bém yueOHOro nMpeaMeTa U BUABI Y4eOHOH padoThI

Buowt yueonoii pabomot Oovem

uacoe
O0beM 00pa3oBaTe/IbHON MPOrpaMMbl Y4eOHOT 0 MpeaMeTa 72
B T.4. B ()OpMe NMPAKTHYECKOIi MOATOTOBKH 38

8 moMm uucine:

meopemuyeckoe ooyuenue (YpOKH, JIEKITUHN) 34
1abopamopHvle 3aHAMuUs 10
npakmuyecKue 3aHsamusl 28

UHOUBUOYATILHBLU NPOEKM -

KoncyabTanuu -

CamocrosiTesibHas padoTa -

IIpome:xxyTouHasi arrectanus B gopMme 1 pepeHPOBAHHOIO 3249€Ta BO 2 -
cemecTpe




3.2 TemaTn4yeckuii IVIaH U cofepkaHue y4deOHOro npeamera «buonorus»

®opmupyemMble
HaumenoBanue Coaepikanue yueOHOro MaTepuasia u GopMbl OPraHU3aLMH /1esITeIbHOCTH OOLEM B 4acax YpoBeHb | KOMIETEeHUMH
pa3iesioB U TeM o0yyarommxcst OCBOCHHUS | U JINYHOCTHBbIE
pe3yJbTaThl
1 2 3 4
PA3JIEJ 1 KJIIETKA — CTPYKTYPHO-® YHKIIMOHAJIBHAA EAUHUIIA )KUBOT'O 22
Tema 1.1 Conep:xxanue yueOHOro Marepuaja 2 OK 02
buosorusi kKak HayKka. | B ToM 4HCJIe TEOPETHYECKOT0 00yueHust (ypoKu, 1eKyuu) 2 JIP 2
Obmas CoBpemeHHbIE OTpaciau OuoJIorHYecKuX 3HaHWU. CBs3b OMOJIOTHH C JIPYTMMH
XapaKTepucTHKa HaykamH: Omoxumus, 6uodusuka, OMoHuKa, reHoreorpadus u ap. Posib u mecro 1
KH3HH O6uonorun B (OpPMHUPOBAHMM COBPEMEHHON Hay4HOW KapTUHBI MHUpa. YPOBHU 2
opraHu3anuu >kuBoi Matepun. O0IIas XapaKTepUCTHKA KU3HU, CBOMCTBA KUBBIX
CHUCTEM. XUMHYECKUI COCTaB KIETOK
Tema 1.2 Conep:xxanue yuyeOHOro marepuasa OK 01
CtpykTypHO- B ToM unc/Ie TeopeTHYecKoro ooyuenus (ypoku, 1eKuyuu) 2 OK 02
(byHKIHOHAN HAS Knerounas teopus (T. IlIBann, M. Illneiinen, P. Bupxos). OcHOBHBIC OK 04
OpPraHu3anus KJIeTOK . . . JIP 2
MOJIOKEHUSI COBPEMEHHOM KJIETOYHOM TeopHH. THIMBI KIETOYHOW OpraHU3aliu:
MPOKAPUOTHYECKON U dyKapuoTHueckod. OIHOKIETOUYHbIE U MHOTOKJIETOYHBIE 2
opranu3msbl. CTpoeHHEe MPOKapUOTHUUECKOH KiIeTkH. CTpoeHHE 3YKapHOTUYECKOM
kieTku. HekneTounbie opmbl KU3HH (BUPYCHI, OaKkTepruodari)
B TOM 4mciie IPAKTHYECKHUX U JIA00PATOPHBIX 3aHATHI 6 2
IIpakTHyeckoe 3ansaTHe Ne 1
CrtpoeHue 53yKapHUOTHYECKOM M MPOKAPHUOTUYECKON KIeTKU. CpaBHUTENbHBIN 2
aHaIn3
JladopaTopHoe 3ansiTue Ne 1
Crpoenue kieTku (pacTeHHs, >KUBOTHBIC, TPUObI) M KIETOYHBIC BKIIOYECHUS 2
(kpaxMaJ, KapOTUHOUJIbI, XJIOPOIJIACThI, XPOMOILJIACTHI)
JlabopaTopHoe 3ansitue Ne 2 2
Onpenenenne Buramuia C B IpoAyKTax NUTAHUS
Tema 1.3 Coaepikanue yueOHOro MaTepuajia 4 OK 01
CrpyxTypHo- B ToM unciIe TeopeTH4ecKoro ooyueHus (ypoxu, ieKyuu) 2 OK 02
(pyHKuHOHAIBHBIE " 2 JIP 2
baKTopsi Xpomocomuas Teopusi T. Moprana. CtpoeHrne XxpoMocoM. XpoMOCOMHBII Habop 2

KJICTOK, TOMOJIOTUYHBIC W HCTOMOJIOTHUYHBIC XPOMOCOMBI, raljlOuJHBIA |




HACJIeICTBEHHOCTH murutonaabi Habop. Hyknennoseie kuciote: JJHK, PHK HaxoxaeHue B KiIeTke,

UX cTpoeHHe W (yHKIHH. MaTpuuHbIE TMPOIECCH B KIETKE: PEIUTMKAIINS,

OonocuHTe3 Oenka, permaparys. [ eHeTHUecKnuid KO U ero CBOMCTBa

B ToM yuHciie npaKTHYECKHUX U JIA00OPATOPHBIX 3aHATHI 2

IIpakTHyeckoe 3ansaTHE No 2

Pemenne 3amau  Ha  ompeneneHHE  IOCIEAOBATEIbHOCTH  HYKJIEOTHJIOB, 9

AMUHOKHCIIOT B HOpPME ¥ B ClIydae W3MEHEHUS IMOCIEA0BATEIHLHOCTH

Hykneotuaos JHK
Tema 1.4 Conep:xxanue yueOHOro Marepuaja 4 OK 02
Obmen  BemiecTB U [ B 1oy upcite TeOPeTHUECKOro 00yueHus! (YPOKHU, JeKUUL) 2 JIP 2
npeBpaleHue
SHEpTHH B KJIETKe [TonsTre MeTabOMM3M. ACCHUMUJIAIUS | AUCCUMHUIIALNS  — JBE  CTOPOHBI

Merabonu3zma. Tumbl oOMeHa BelIecTB: aBTOTPO(HBII U TeTepoTpoQHbIH, 2

a’poOHBIN 1 aHadpoOHbId. [TnacTruaeckuit oOMeHn. doTocuHTe3. XEMOCHHTE3

B TOM 4unciIe NIPAKTHYECKUX U JIA00PATOPHBIX 3aHATHI 2

IIpakTuyeckoe 3anaTue Ne 3 2

OOMeH BelecTB U MPEBPaIlleHuU YHEPTHH
Tema 1.5 Conep:xanue y4yeOHOro Mmarepuaja 4 OK 02
/Ku3HeHHblit UMK | B 1oy yncie TeopeTHUECKOro 00yaeHust (ypoKu, JeKyui) 2 OK 04
KJIETKH. Muro3. = JIP 2
Meiios Knerounslii nmki, ero mnepuoibl. MHTO3, €ro cragul W MPOUCXOJSLINE

npoueccbl. buonornueckoe 3HaueHne Mutosza. Melos u ero craauu. IloBenenue 2

xpomocoM B Meio3ze. Kpoccunrosep. buosiornueckuii cMpica Merosa

B TOM 4nciie NpaKTHYECKHUX U JIA00PATOPHBIX 3aHATHI 2

IIpakTHyeckoe 3ansaTHe Ne 4 5

KontpoJubHas padora Ne 1 «MonekynsspHbIi ypOBEHb OPraHU3alUuu )KUBOT0»
PA3JIEJ 2 CTPOEHUE U ®YHKIIUU OPTAHU3MA 20
Tema 2.1 Conepxanue y4eOHOro Marepuasia 2 OK 02
CTpoenne opranusmMa | B oy ypciie TeopeTHUECKOT0 06y aeHust (JPoKu, JeKyull) 2 OK 04

MHOTOKIETOYHbIE OpraHU3Mbl. B3auMOCBSI3b OPraHOB M CHCTEMBI OpPraHOB B P2

MHOTOKJIETOYHOM oOpraHu3Me. l'omeocta3 opraHu3Ma W €ro MOJIepKaHHE B 2

KU3ZHEJICSATEIIbHOCTH
Tema 2.2 Coaepikanue yueOHOro MaTepuajia OK 02
®opmbl B TOM 4ncJIe TeopeTnuecKoro ooyueHus (ypoKu, JeKuuu) JIP 2
Pa3MHOKEeHUsI

OPraHHu3MoOB

CDOpMLI PAa3MHOKCHUS OpraHnU3MOB. becnonoe u nmonoBoe Pa3MHOKCHHC. Bugpl




Oecrionoro pasmHoxkeHus. [logoBoe pasmHokeHue. ['amerorenes y )KHBOTHBIX.
Cnepmarorenes u oorexnes. CTpoeHue noJIoBbIX KieToK. Omiog0TBOpEeHNE

Tema 2.3 Coaepikanue yueOHOro MaTepuajia 2 OK 02
Onrorenes pacrenuii, | B ronm unciie Teopernueckoro obydenns (ypoxu, JeKyuu) 2 OK 04
JKMBOTHBIX U JIP 2
qesoBeKa WupuBuayanbHOe pa3BUTHE OPraHM3MOB. OMOPHOT€HE3 M €ro  CTaJWu.

[MoctaombOpronaneueiii  mepuo. Craguu MOCTIMOPHOHATBHOTO  Pa3BHTHS Y 5

KUBOTHBIX M uejoBeka. I[Ipsimoe u Hempsimoe pasButue. buonoruueckoe

ctapeHue u cMepTb. OHTOTE€HE3 pacTeHHH
Tema 2.4 Conepxxanue yueOHOro Marepuaja 4 OK 02
3akonomepuocTu B ToM umc/Ie TeopeTHYecKoro ooyuenus (ypoku, 1eKuuu) 2 OK 04
HaCJIeAOBaHUA JIP 2

OcHOBHbBIE MOHATHUSI T€HETUKU. 3aKOHOMEPHOCTH 00pa3oBaHus raMeT. 3aKoHbl [

Mennens (MOHOrMOpUAHOE U MOJUTHOPUAHOE CKpellnBaHue). B3aumoneiicTaue 2

I'e€HOB

B TOM 4uciIe NIPAKTHYECKUX U JIA00PATOPHBIX 3aHATHI 2

IIpakTuyeckoe 3ansaTHe Ne 5

Pemenue 3aau Ha ornpeneiaeHre BEPOSITHOCTH BOSHUKHOBEHMS HACIIEICTBEHHBIX 2

MPU3HAKOB IIPU MOHO-, JIU-, IOJIMTHOPUIHOM M aHAJIU3UPYIOUIEM CKpEUIUBaHUH,

COCTAaBJIEHUE T'€HOTUITUYECKUX CXEM CKpEIIMBaHUS
Tema 2.5 Conep:xanue y4yeOHOro MmaTepuasa 4 OK 01
Cuenuiennoe B TOM umciIe TeopeTHYecKoro obyuenus (ypoku, ieKkuuu) 2 OK 02
HacJleloBaHHue JIP 2
DU3HAKOR 3akonbl T. Moprana. CuerieHHOe HaclleI0BaHUE I'€HOB, HAPYILLIEHHUE CLICTIICHHUS. 2

P HacnenoBanue npu3HakoB, CIEIIEHHBIX C ITOJIOM

B TOM 4mciie IPAKTHYECKHUX U JIA00PATOPHBIX 3aHATHI 2

IIpakTHyeckoe 3ansaTHEe Ne 6

Pemenue 3anau Ha onpeneneHne BEPOSITHOCTH BOSHUKHOBEHHS HACIIEICTBEHHBIX 5

MIPU3HAKOB MPH CIETNICHHOM HACJIEeIOBAaHUH, COCTABJICHNE F€HOTUITUYECKUX CXEM

CKpELIMBaHUS
Tema 2.6 Coaepikanue yueOHOro MaTepuajia 6 OK 01
3akonomepHocTH B TOM 4ncJIe TeopeTHuecKoro ody4eHus (ypoKu, JeKuuu) 2 OK 02
H3MEHYHBOCTH OK 04

V3MeHYMBOCTh  MpPHU3HAKOB. BuIBl  W3MEHUMBOCTU:  HACIEACTBEHHas U P 2

HEHACJIEACTBEHHas. 3aKOH TIOMOJIOTMYECKMX pSAJOB B HACIEACTBEHHOM

n3menunBocty (H.M. BaBunos). MyranuoHHas Teopusi U3MEHUYMBOCTH. Buabl 2

MYTaLII/II‘;I " IMPUYHUHBI UX BOSHUKHOBCHUS. KapI/IOTI/Il'I yenoBeka. HacimencTBeHHbBIE
3a00JIeBaHUs YejoBeKa. I eHHbIe U XpPOMOCOMHEIC 0oJIe3HN YeaoBeKa. bone3nu ¢




HAaCJEACTBEHHON MPEeApacioioKEHHOCTHI0. 3HAUCHHE MEAUIIMHCKON T€HETHKU B
MPEIOTBPAIICHUH U JICYCHUU TeHETUICCKIX 3a00JIEBaHUI YEeTIOBEKA

B ToM ymHciie npakTHYeCKHUX U JIAa00OPATOPHBIX 3aHATHI 4

IIpakTHyeckoe 3anaTHE Ne 7

Pemenue 3amay Ha omnpeelieHue THITA MyTallUi MPU Tiepeade HacleACTBCHHBIX 2

MIPU3HAKOB, COCTABJICHIE TCHOTUITUICCKIX CXEM CKPEIIMBAHS

IIpakTnueckoe 3ansTue Ne 8 5

KonTtpoabHas padora Ne 2 «CtpoeHue U QyHKIHUK OpraHU3May
PA3JIEJI 3 TEOPHUS DBOJIIOIIUUN 8
Tema 3.1 Conep:xxanue yueOHOro Marepuaja 2 OK 02
Hcropust B ToM 4mciIe TEOPETHYECKOr0 00yUeHust (YPoKu, 1eKuuu) 2 OK 04
;EZ‘E:E"OHHOFO [TepBeie sBomtonmonnbie  koHmenmuu  (OK.b.  Jlamapk, X.JI. Broddon). P2
MuKpOIBOTIONHS OpousoronHas teopust Y. Jlapsuna. CuHTeTHYECKass TEOpHsl SBOJIONHNUA U €€

OCHOBHBIC TIOJIOXKeHUs. MukposBomonus. [lomymsimust Kak  3JIeMeHTapHas 5

€IMHUILIa DSBOJIOUMHU. [‘eHeTHyecKue OCHOBBI DSBOJIOLUHU. JIEMEHTapHbIE

(aktopsl 3BoIOIIMH. EcTecTBEHHBIN OTOOP — HAMPABIISIOMIHMKN (aKTOP IBOJIOIIHH.

BunooOpa3oBaHue Kak pe3ylbTaT MUKPO3IBOJIOLIUU
Tema 3.2 Conep:xanue y4yeOHOro Mmarepuaja OK 02
Makpossostionusi. B TOM 4HciIe TEOPEeTHYECKOro 00y4uenus (ypoKu, 1eKuuu) 2 OK 04
Bo3nnkHoBeHHE " JIP 2
pAIBHTHE AE3HH HA MakposBomtonus. @opMbl U OCHOBHBIC HampaBieHHs MakposBojonun (A.H.
Jerte CeseproB). Ilyrm noctwkenuss Ouonormdeckoro mporpecca. CoxpaHeHue

O6uopasznooOpazus Ha 3emsie. ['MMOTe3bpl U TEOpUU BO3HUKHOBEHUS >KM3HH Ha 5

3emiie. [losiBneHne nepBbIX KIETOK U MX 3BOJoLUA. [IpoKaprOThI U 3yKapHOTHI.

[IpoucxoxxaeHre MHOTOKJIETOYHBIX OPraHu3MoB. BO3HHKHOBEHHE OCHOBHBIX

1[aPCTB DYKapHUOT

B TOM 4mciie IPAKTHYECKHUX U JIA00PATOPHBIX 3aHATHI 2

IIpakTnueckoe 3ansaTue Ne 9 2

AHanM3 1 OlleHKa Pa3IMYHBIX TUIIOTE3 MPOUCXOKICHHS )KU3HH U YeTIOBEKa
Tema 3.3 Coaepikanue yueOHOro MaTepuajia 2 OK 02
Ipoucxozxnenne B ToM 4HciIe TEOPETHIECKOro 00yYeHus (YpoKu, 1eKuuu) 2 OK 04
YeJI0BeKa - JIP 2
AHTpONOTeHEs AHTpormosiorust — Hayka o uenoBeke. CHCTEMAaTHYECKOe TOJIOKEHUE YeNOBEKa.

CXOICTBO ¥ OTIMYUS 4YeloBeKa C KUBOTHBIMU. (OCHOBHBIE  CTaauu 5

AHTPOIIOTCHE3a. 3BOJ’IIOI_[I/I}I COBPCMCHHOT'O YCJIOBCKA. Yenosedeckue pacel 1 UX
CINHCTBO. BpeMﬂ u myTH paccCCJICHUsA YCJIOBCKa 10 IIJ1aHCTC.




[Tprcnoco6IeHHOCTh YeTI0BEKa K Pa3HbIM YCIOBHSM CPE.IbI

PA3EJI 4 OKOJIOT' UL 18
Tema 4.1 Conepxxanue yueOHOro Marepuasa OK 01
JKosI0THIeCKHe B TOM 4HCIe TEOPETHYECKOro 00yYeHust (YpoKu, 1eKuuu) 2 OK 02
¢axTopsl W cpeasbl OK 07
U3 Cpena oOuTaHus OPraHU3MOB: BOJHAs, HA36MHO-BO3IyIIIHAS, IOYBEHHAS, BHYTPH P 2

opranu3MeHHast. OU3HKO-XUMUYECKHE 0COOCHHOCTH CpeJl OOMTaHUS OPraHU3MOB.

[IpucnocobneHnns oOpraHu3MoB K OKU3HM B pa3HbIx cpenax. [lonsatue 2

sKostorudeckoro (akropa. Kimaccuduranus sxonormueckux ¢axtopos. [IpaBuio

vmuanmyMma 0. JInbuxa. 3akon TonepantHoctu B. llendopna

B ToM umciie MpaKTHYECKUX H JIA00PATOPHBIX 3aHATHI 2

JladopaTopHoe 3aHsiTue Ne 3 5

[TpucriocobneHne opraHu3MoB K pa3HbIM CpefaM
Tema 4.2 Conep:xxanue y4yeOHOro marepuaJja 4 OK 01
Honynsiuus, B TOM unciie TeopeTHYecKOro ooyuenus (Yypoxu, 1eKuun) 2 OK 02
cooodIecTna, OK 07
HKOCHCTEMBL DKOJIOTHYECKasi XapakTEepUCTUKAa BUAA M TOMYJIALUUA. DKOJOTUYECKas HUIIa P 2

BHJIa. DKOJIOTHYECKHE XapaKTePUCTUKHU Nomyisiiiu. Cool11ecTBa U SKOCUCTEMBI.

buoneno3 u ero crpykrypa. CBsizm MexAy OpraHu3MaMyd B OHOIICHO3E. 2

CTpyKTypHblE = KOMIIOHEHTBI ~ JKOCHUCTEMBI:  HPOAYLUEHTbI, = KOHCYMEHTHI,

peayneHTsl. KpyroBopoT BelecTB ¥ MOTOK SHEPTUU B dKocucTeme. Tpoduueckue

YpOBHU

B TOM 4mciie IPAKTHYECKHUX U JIA00PATOPHBIX 3aHATHI 2

IIpakTuyeckoe 3ansaTue Ne 10

Tpoduueckue nenu u cetr. OCHOBHBIE TTOKA3aTENN YKOCHCTEMBI. broMacca u

MPOIYKIMSL. DKOJOTUYECKUE MUPaMUIbI yrcen, Onomaccsl u suepruu. [IpaBumno 5

MUpaMUIbl SHEpPTuu. Pelienne npakTHKO-OpUEeHTUPOBAHHBIX PACYETHBIX 3a/IaHUIN

IO MIEPEHOCY BEIECTBA U YHEPTHH B SKOCUCTEMAX C COCTABJICHUEM TPO(DUUIECKIX

1enei u nupamMu] OMOMacchl U SHEPTUH
Tema 4.3 Coaepikanue yueOHOro MaTepuajia OK 01
buocgepa ~ | B TOM 4HClIe TEOPETHYECKOT0 00y4eHust (YpoKu, 1eKyun) 2 OK 02
rjodajabHast ” OK 07
O buocdepa — xuBas obonouka 3eminu. Pa3zButue npejacraBneHuit o Ouochepe B JIP 2
cHeTeMa tpynax B.W. Bepnanckoro. O6nactu Ouocdepsl u ee koMmnoHeHTHL. JKuBoe

BelectBO Ouocepbl U ero (yHKUIMH. 3aKOHOMEPHOCTH CYIECTBOBAHUS 2

ouocthepsl.  OcobenHoctu  Ouocheppl  Kak  TIIOOATBHOW  AKOCHUCTEMBI.
JluHamuveckoe paBHOBecMe B Oumocdepe. KpyroBopoThl BemectB u




OMOTEOXUMHYECKUE  IUKIbL.  |700ajmbHBIE  HKOJOTHMYECKHE  MPOOIEMBI
COBPEMEHHOCTHU

Tema 4.4

Bausinue
AHTPOMOreHHbIX
(¢paxkTopos HA

onocdepy

Conepxxanue yueOHOro Marepuaja

B Tom unciie TeopeTH4ecKoro ooydeHus (ypoxu, 1eKuuu)

AHTpOTIOTeHHBIE ~ BO3JeHCTBHS Ha  OWocdepy. 3arps3HEHUS KaKk BHJI
AQHTPOTIOTEHHOTO BO3JCHCTBUSA. AHTPOIIOTEHHBIE BO3JCHCTBUS Ha armocdepy.
BoszneiictBus Ha rugpocdepy. BosnelictBus Ha nutocdepy. AHTPONOTrEHHbBIE
BO3/IeiCTBUS HA OMOTUYECKHE COOOIIECTBA.

B Tom umncie NMPAKTUICCKUX U ﬂaﬁopaTopﬂmx 3aHATHH

IpakTHyeckoe 3ansaTue Ne 11
OTx04bI MPOU3BOACTBA

OK 01
OK 02
OK 04
OK 07
IIK 5.4
JIP 2

Tema 4.5

Baunsinue conuajJbHO-
IKO0JOTrHYEeCKHUX
(¢paxkrTopos Ha
3I0POBbE YeJI0BeKAa

Conep:xxanue yuyeOHOro marepuasa

D N DN

B ToM unciie TeopeTHYECKOro 00yueHust (ypoxu, 1eKuuu)

310pOBbE M €ro cocTaBisAoImKe. PakTopsl, MOJOKHUTEIBHO W OTPULATEIBHO
BIIUSIONIME HA OpraHu3M uesoBeka. [IpoGnema TEXHOTEHHBIX BO3ACHCTBUI Ha
3I0pOBbE 4YeNIOBEKa (AJIEKTPOMArHUTHBIEC TOJIsA, ObITOBAas XUMHUS, HU30BITOUHBIE
IIYMBI, paguanus). Afantanys opraHu3Ma 4yenoBeka K (akTopaM OKpYXKaroliei
cpensl. IlpuHuunel  GOpMHUpPOBAaHUS  30POBHECOEPETAONIEro  MMOBEICHUS.
®duznyeckas akTUBHOCTb U 3/I0pOBbE. buoxmumuueckrue acrekThl palioOHaIBLHOTO
MUTaHUs

B TOM 4nciie NpaKTHYECKHUX U JIA00PATOPHBIX 3aHATHI

JlaGoparopHoe 3ansitue Ne 4
YMcTBeHHas paboTOCHOCOOHOCTh

JlabopaTopHoe 3ansitue Ne §
Bnusnue aOuoTmueckux (akTopoB Ha ueroBeka (HU3KME U BBICOKHE
TEMIEPATYPHI)

IIpakTHyeckoe 3ansaTHe Ne 12
KontpoJabHnas padora Ne 3 «TeopeTnueckue acCeKThl IKOJIOTHI

OK 02
OK 04
OK 07
I[IK 5.4
JIP 2




PA3JEJ S BUOJIOI'UA B ’/KU3HU 4
IIpodeccuonaIbHO-OPHEHTHPOBAHHOM cOepKAHUE
Tema 5.1 Conepxxanue yueOHOro Marepuasa 2 OK 01
buorexnosornn B TOM umCiIe TeOPETHYECKOro 00yYeHust (YypoKu, n1eKyuu) - OK 02
JKM3HU Ka)K10T0 OK 04

buorexnonorust kak Hayka U HOpou3BoACTBO. (OCHOBHbBIE HaIpaBJICHUSA P 2

COBPEMEHHOW  OMOTEXHOJOTHMH.  MeToasl  OMOTEXHOJIOTHH. OOBEKTHI

OMOTEXHOJOTMH. JTHKAa OMOTEXHOJOTMYECKUX U M€HETHYECKUX HKCIEPUMEHTOB.

[IpaBuna moucka u aHaiu3a OWMOZKOJOTMYECKOW HMHGMOPMALMKU W3 Pa3IUYHBIX

WCTOYHUKOB (HaydyHas M Yy4eOHO-HAy4dHas JHUTEpaTypa, CPEJACTBa MAacCOBOM

nHopmanuu, cetb uTepHeT 1 11p.)

B ToM 4HcsIe NIPAKTHYECKHUX U JIA00PATOPHBIX 3aHATHI 2

IIpakTHyeckoe 3ansaTHe Ne 13 2

Keitic «bHOTEXHOJIOTHUH B JKU3HHU KaXKI0T0»
Tema 5.2 Conep:xxanue y4yeOHOro marepuaja 2 OK 01
buorexnooruu B ToM 4HciIe TEOPETHYECKOro 00y4YeHus (ypoKu, 1eKuuu) - OK 02
TeXHUYeCKHe 5 OK 04
CHCTEMBI B ToM 4HcCiIe NPAKTHYECKHUX U JIA00PATOPHBIX 3aHATHI JIP 2

IIpakTuyeckoe 3ansaTue Ne 14

Keiic «Pa3BuTne OMOTEXHOJOTHI C NMPUMEHEHHWEM TEXHUYECKHX CHCTEM M HX 2

MIPUMEHEHHE B KU3HU YEJIOBEKa)

KoncyabTanumn -
IIpomeskyTouHast aTTecTanMs -
BCEI'O 72

s xapakmepucmuku ypogHs 0C80eHUsl yUeOH020 MAEPUAna UCTOIb3YIOMCA Cledyiouue 0003HAYEHUA:

1. o3naxomumensvhbill (Y3HABAHUE paHee U3YUEHHBIX 00bEKMO08, CEOLUCMS);

2. penpooyKmueHbwlil (8blnoIHeHUe 0eameabHOCIU O 00PaA3Yy, UHCIMPYKYUU ULU NOO PYKOBOOCMBOM,)

3. npodykmuseHblil (NIAHUPOBAHUE U CAMOCINOSAMENIbHOE BbINONHEHUEe 0esIMelbHOCMU, peuleHue NPOOIeMHbIX 3a0ay)




4 YCJIOBUSA PEAJIMBAIIMA YUYEBHOI'O IPEIMETA
«BHOJIOT' US»

TpedoBanuss K MHHHUMAJIbHOMY HWH(GOPMAUMOHHOMY M MATEPHAJILHO-TEXHHYECKOMY
o0ecIeYeHHuIo:

4.1 Cneunanu3npoBaHHble J1a00pPaATOPUH U KJIACCHI

TTomemienns KoauuecTBO
Ne n.m
HasBanue Homep aynuTopuu MOCAA0YHBIX MECT
1 Jlabopamopus xumuu 309 C 66

4.2 OcHoBHOe y4eOHOe 000py10BaHHe

— KowmmneroTep

— OkpaH

— IIpoektop

— Croun mpenogaBarers;

— Jlocka ayauTopHasi JUTsl HallCaHUST METIOM;

— BwrTsoxHOM mikad — 2 mrT.;

— VYcraHoBka tTutpoBasibHas 3.1.0630;

— Becrr Vibra HTR-220 CE;

— Habop TepMOMETpPOB CTEKIISTHHBIX JTA00OPATOPHBIX;

— Ipubop nms onpeneneHus MEKTPONPOBOIHOCTH PACTBOPOB;
— Ilocynma creknsnHas mnaGoparopHas (OOpeTKH, NUIETKH, CTaKaHbl, KOJObI, MEH3YpKH,

MIPOOHPKH )

4.3 UnpopmannoHHoe odecnieyeHne 00y4eHus

Ilepeyenp pexoMeHayeMbIX Y4eOHbIX uU3AaHui, HWHTepHeT-pecypcoB, [I0NOJHUTEIbHOM
JINTEPaTypbl

IleyaTHbIC H3AAHUA

OcCHOBHBIEC HCTOYHMKH:

1 buonorua. 10 xmacc; bazoBwiit ypoBeHb [Tekct]: yueOHuK a1 0O0ImeoOpazoBaTeIbHBIX
opranmzanuii / J[.K. benses, I'M. pmmmmn, JL.H. Ky3nenoBa u ap.; mon pen. K. bensesa, I'"M.
Hemviuna. - 3-e u3a. - M.: Ilpocsemenue, 2016. - 223 c.: uB. ui.

2 buonorus. 11 knace. YueOnuk. basossiit ypoBens/bensieB JI.K., bopoaun I1.M., Ipimiun I'.M. u

npyrue; non penakuueit bensesa JI.K., Ipimmuna I'.M. -Mocksa, [Ipocsemenne,2022 r

IlOl'lO.]IHI/ITeHLHbIe HCTOYHHUKH:




1 KounecuukoB, C.1.O0mas Owonorus [Tekct] : y4eb. mocoOue aisi CTyH. YYpPEKICHUH cpej.
npo¢. obpazoBanus / Konecuukos C.U. - 6-e u3z., crep. - Mocksa : KHOPYC, 2018. - 288 c. : un. -
(Cpennee npodeccruonaabHOE 00pa3oBaHHUE).

2 Konecnukos, C.1. O6mas Ouonorust [Tekct]: yueOHOE TOCOOHE Uil CTYJCHTOB YYPEKICHUI
CIIO / C.H. KonecuukoB. - 6-¢ wu3m., crep. - M.: KHOPYC, 2016. - 288 c.: mn - (Cpemuee

npodeccuoHanbHoe 00pa3oBaHKE).

HepI/IO)_II/I‘leCKI/Ie H3JaHUA

He ucnonvzyromces

DJIEeKTPOHHbIE pecypchl
JlonoJIHUTEeIbHbIE HCTOYHUKH
1 I'pomieBa, JI. B. buosnorus : yaedbnoe noco6ue / JI. B. I'pomieBa. — Boponex : BIYUT, 2020. —

119 c. — Pexum mocryna: https://e.lanbook.com/book/171023, aBTopu3oBaHHbBIi

2 buonorus: cobopruk TectoB: ydueOHoe mocodme / P. K. Cabamoma, A. FO. Ilapurtos, I'. X.
Kupxnnos, T. X. ToryzoxkoB. — Hampuuk: KBI'Y, 2018. — 84 c¢.— Pexunm pocryna:

https://e.lanbook.com/book/170830,aBTopr30BaHHbII

HNHTepHET-pecypcnbl
1 Tlopran wHOPMAITMOHHONW TMOICPKKH EIUHOTO TOCYJAPCTBEHHOTO JK3aMeHa. — Pexum

nocTyma: WwWw.ege.edu.ru, cBo0oTHbIiH

2 @epepalbHbI LEHTP DJIEKTPOHHBIX O00pa3oBaTeNIbHBIX pecypcoB. - Pexum goctyna:

http://fcior.edu.ru, cBoGomHBII

3 Poccuiickas rocynapctBennas oubauoreka (PI'B). — Peskum moctyma: https://www.rsl.ru/,
CBOOOIHBIN
4 O6pa3oBaresnbHbie  pecypcbl Axamemun Bopmackwuic Poccus. - Pexum  jmoctyma:

https://worldskillsacademy.ru/#/programs, ceo6oHbII

5 Poccuiickas 3JeKTpOHHAas mKoa. — Pesxkum pocryma: https://resh.edu.ru, cBo6o qHbI#

6 MockoBckas ANIEeKTpOHHas mikoia. — Pexum mocrtyma: https://uchebnik.mos.ru/catalogue,

CBOOOTHBIN

7 TInomanka OOpa3oBarensHOTO 1eHTpa «Cupuycy». — Pexxum mocryma:_https://edu.sirius.online,

CBOOOIHBIN

8 Ilnarpopma «ludposoit xomremx». — Pexxum mocryma: https://e-learning.tspk-mo.ru/mck/,

CBOOOIHBIN
9 Tlopranm AMCTAHIMOHHOTO o0OydeHUs. VIHTEpaKTHBHBIE Kypchl. - PexuMm jgocryma:

https://do2.rcokoit.ru, ceo6o b1



https://e.lanbook.com/book/171023
https://e.lanbook.com/book/170830
http://www.ege.edu.ru/
http://fcior.edu.ru/
https://www.rsl.ru/
https://worldskillsacademy.ru/%23/programs
https://resh.edu.ru/
https://uchebnik.mos.ru/catalogue
https://edu.sirius.online/
https://e-learning.tspk-mo.ru/mck/
https://do2.rcokoit.ru/

IIporpammHoe oGecnieyeHue
1 OC Windows 7

2 Microsoft Office IIpodeccronansusrii mioc 2007

ba3snl JAHHbIX, I/IHq)OpMaIII/IOHHO-CHpaBO‘{HBIe H IMTOUCKOBBIC CUCTEMbI

He mpebyiomces



5 KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSA
YYEBHOI'O IPEIMETA «bBHOJIOI'USD»

KoHTpoJb U OlieHKa pe3y/bTaTOB OCBOCHUS y4eOHOTO MpeIMeTa PacKphIBAIOTCS 4epe3 oliue u

IMCUMIUIMHAPHBIE pE3y/lbTaThl, HANpaBieHHbIE Ha (QOopMHpPOBaHHE OOMMX W TPOPECCHOHATBHBIX

KOMIETEHIIUH M0 pa3zesaM U TeMaM COJEpKaHus ydeOHOTO MaTepurania.

(I)OprI H METOAbI KOHTPOJIA U

KoMnereHnun
OLICHKH Pe3yJIbTAaTOB OCBOCHUS
OK Ol. Bri6upath CII0COOBI peleHus 3ama4d | Yemmuwiu onpoc
HpOCbeCCI/IOHaJ'IBHOI\/’I JCATCIIBHOCTHU MPUMEHHUTECIBHO K KOHmpO]leaﬂ pa60ma
pa3IMYHBIM KOHTEKCTaM Tecmuposanue

OK 02. Hcmons3oBaTh COBpPEMEHHBIE CpEICTBA TIOWCKA,
aHaIM3a W MHTEepHpeTanuu uHpopManun 1 UHPOPMAIMOHHBIC
TEXHOJIOTUU JUISl BBINOJHEHUS 3aJad IMpoQecCroHaIbHON
JeSITEIbHOCTH

OK 04. DddexTnBHO B3aUMOJCUCTBOBATL W paboOTaTh B
KOJJICKTUBE M KOMaH/Ie

OK 07. CopneilcTBOBaTh COXPAHEHUIO OKPYXKAIOLIEH Cpeibl,
pecypcocOepekeHnIo, TPUMEHSATh 3HAaHUS 00 W3MEHEHUH
KJMAMaTa, MIPUHLIUIIBI OEepEKITUBOTO IIPOU3BO/JICTBA,
53¢ dEeKTUBHO AeMCTBOBATH B UPE3BBIYAMHBIX CUTYALIUIX

I[IK 5.4. Peanu3oBbIBaTh TEXHOJOTHMYECKUE TMPOLECCH B

MaIIMHOCTPOUTEIFHOM  TPOHM3BOJICTBE C  COOJIOJCHUEM
TpeOoBaHUU OXpaHBI Tpyna, 0€301acHOCTH
KU3HENEATSIIFHOCTH W 3alllUThl  OKPYXKAIOWIEH  Cpepl,

MIPUHIIMIIOB U METOJIOB OEPEXKITMBOIO MPOU3BOJICTBA

Habnwoenue u oyenxa peszyrbvmamos
NPAKMUYecKux 3aHamull

Habnwoenue u oyenxa pesyrbvmamos
1abOPaAmMopPHbIX 3aHAMUL

DKCnepmuas oyeHKa no pe3yibmamam
HabnodeHusi  3a  0eameirbHOCMbIO
obyuarowecocsi 6 npoyecce O0C8OEHUs.
yuebHo2o npeomema

Jugpepenyuposannviii 3auem

JIP 2 '0OTOBHOCTB K CaMOPa3BUTHIO, CAMOCTOSITEILHOCTH U
CaMOoOIIpeIeICHUIO

9Kcnepmmm OY€EeHKa no pesyibmamam

HabOr00eHUs 3a 0esamenbHOCMbIO
obyuaroweeocsi 8 npoyecce 0CE80CHUS

VueOHOU OUCYUNTUHBL

DoHO  OYEHOUHBIX Ccpeocms YueOHO020 npeomemd

OOKYMEHMOM.

«buonoeusy npuseden omoenvHvLIM




6 METOAUYECKHUE YKA3AHUSA 1JISA OBYYAIOLIUXCA 110 U3YYEHUIO YYEBHOI'O
HPEIMETA «bHOJIOI'USI»
N3y4yenue yueObHoro npeamMera «bruosorusy» ocyiecTBiseTcs B TEYEHUE OJHOTO CEMECTpa.
[Tpu u3yuennn o0y4aromuM 1e1eco00pa3HO BRINOIHSTE CIEIYIOMNE PEKOMEHIAINH:

1. wu3yueHMe Kypca MJOJDKHO BECTHCh CHCTEMATHYECKH M COIPOBOXKIATHCS COCTABICHUEM
MOJIPOOHOTO KOHCIEKTa. B KOHCHEKT peKOMEHAYeTCs BKIIOYATh BCE BHJBI YI€OHOW pabOTHI: MaTepHasbl
MPAKTUYECKUX U JIAOOPATOPHBIX 3aHATHH, CAMOCTOSATEIBHYIO TIPOPAOOTKY yIEOHUKOB M PEKOMEHTyEMBIX
HCTOYHUKOB;

2. mocie u3yuyeHHUs Kakoro-imbo pasjena Mo Y4eOHHKY WM MaTepuajlaM MpakTHYEeCKUX H
1a00paTOPHBIX 3aHITUH PEKOMEHIYETCS MO TMaMSATH BOCIIPOM3BECTH OCHOBHBIC TEPMUHBI, OINIPEIEIICHUS,
MTOHATHS;

3. oco0oe BHMMaHHWE CJEIyeT YICNUTH BBIOJHEHUIO TPAKTUYECKUX U JTaOOpATOPHBIX 3aHATHH,
MOCKOJIBKY 3TO CHOCOOCTBYET JyYIIEeMy TIOHUMAHHIO M 3aKpPEIUICHHIO TEOPETHUYECKHX 3HAHWH; Tepen
BBITIOJTHEHUEM MPAKTUYECKHX W JIA0OPATOPHBIX 3aJaHUil  HEOOXOMUMO U3YYHTh HEOOXOIUMBIN
TEOPETUYECKUI MaTepHall;

4. Bcsl TEeMaTUKa BOTIPOCOB, N3y4aeMbIX CAMOCTOSATEIEHO, 33JaeTCs TIPENoIaBaTeeM Ha JICKITUIX, UM

K€ JAar0TCsa UCTOYHHMKH OJIA Ooiee JACTAJIBHOI'O ITIOHMMAaHHs BOIIPOCOB, O3BYUCHHBIX HA JICKIUAX.

Oo0pa3oBare/ibHbIE TEXHOJIOTHH, HCTIOJIb3yeMble IPU U3yYeHUN Y4eOHOr0 nmpeaMeTa

[IpoBeneHMe JICKIIMOHHBIX 3aHATHIA MO0 Y4eOHOMY MpeaMeTy «BHOIOTHS OCHOBBIBACTCS HA aKTHBHOM
Y MHTEPAKTUBHOM METOJaX OOY4YEHHs, NperojaBarelib B Y4eOHOM IIPOIECCE HCIOJB3YET MPE3CHTAIUIO
JICKIIMOHHOTO MaTepHalia, TJie 00yJaroIrecs] He TACCHBHBIC CITYIIATENH, & aKTUBHBIC YYACTHUKH 3aHSTHSI.

NuTepaktuBHOE OOydeHHE - 3TO OOydeHHe, MOrpykeHHoe B oOmieHue. OOydaromuyecs —3aaroT
BOMPOCHI M OTBEYAIOT HA BOMPOCHI MperojaBarels. Takoe IMpenojaBaHUe HAIECICHO HAa aKTHBH3AIUIO
MPOIIECCOB YCBOCHHS MaTepuajia U CTUMYJIMPYET aCCOIMATUBHOE MBIILUICHUE 00YJarOIIUXCs M 0OJIee IMOJTHOE
YCBOCHHE TEOPETUYECKOTO MaTepuala.

[IpoBeeHHe MPaKTHYECKUX U JIAOOPATOPHBIX 3aHATHI OCHOBBIBACTCS HA aKTUBHOM U MHTEPAKTUBHOM
MeToJie 00yJIEHHSI, IPH KOTOPOM OOYYarOIIHecs: B3aMMOJICHCTBYIOT HE TOJIBKO C MPENojaBaTelieM, HO U Ipyr
c apyroM. Mecto mpernofaBaTeisi B MHTEPAKTUBHBIX 3aHATHUSAX CBOJHUTCS K HAMPABICHUIO NEATEIbHOCTU

o6yqa}onmxcs[ Ha BBITIOJIHCHUEC ITPAKTUYICCKOT'O 3aJaHHA.



JUCT PETUCTPAIIMA U3SMEHEHUI

I.I1.

Conepxanue n3MeHeHUs

Hara,
HOMeEp NMPOTOK0JA
3acenanus IIK
Hoxmucs npeacenarens MK
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