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Pabouas mporpamma yueOHOM TUCIUTUIMHBI «OHOIOTHS» pa3paboTaHa Ha OCHOBE!

— Pexomenpanmii mo peanu3alM CpeAHEro oOmero oO0pa3oBaHHUS B TpEAEIax OCBOCHHS
o0Opa3oBaTeNpHONW  MporpaMMbl  cpenHero  mpodeccuoHambHoro — obpasoBanus  (Ilucemo
Munnpocgenienust Poccun ot 01.03.2023 N 05-592);

— @epepalbHOrO TOCYAApCTBEHHOrO0 00pa30BaTENbHOIO CTaHAApTa CpPEJHEro OOIIero
obpaszoBanus (yTBepkaeH nprkazoM MunoOpHayku Poccun ot 17 mast 2012 1. Ne413);

— mpuMepHOil pabodyeil mporpaMMbl 0011e00pa30BaTeNIbHON NUCHUIUIUHBL «buonorus» ans
po)eCCHOHANIBHBIX 00pa30BaTENbHBIX OpraHu3anuii, pekomenaoannoit ®I'bOY 10 UuctutyT

pa3BuTHs podeccruonanbHoro oopazopanus, 2022r.

Opranm3anus-pazpadorunk: Maoronpodunbhbiii komiex @I'BOY BO «bpl'V»

PazpaboTumk:

AreeBa Enena TumodeeBHa, mpenoiaBaTeb.

Pabouass mporpamma peKOMEHJOBaHA IUCHUIUIMHAPHO - ITMKJIOBOH KOMHCCHEH
JUCHUIIIMH TYMaHUTAPHON M €CTECTBEHHOHAYYHOM MOJArOTOBKH.

ot 23 mas 2025 r., mpoTokoi Ne3

Pabouas mporpamMmma ogo0peHa Hay4HO-METOIMUECKUM COBETOM

ot 30 mas 2025 r., mpoTtokoi Ne 3.
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1. TACIIOPT PABOYEM ITPOT'PAMMBI YYEBHOU JUCIHUIITIMHBI
Bbuojgorus

1.1 O6nacTe npuMeHenns padoyeii NporpaMmsbl

PaGouass mporpamma yueOHOW NHUCHUIUIMHBI «OHOJOTHS SBJISETCS YacTbl0 OCHOBHOM
npodeccuoHaBEHOM 00pa3oBaTeIbHON mporpamMmbl B cooTBeTCTBUU ¢ PI'OC mo crnenuaibHOCTH
cpennero mpodeccuonanbHoro obpaszoBanus (manee CIIO) 13.02.02 TemnocHabxeHue w
TEIUIOTEXHUYECKOEe 000pyI0OBaHUE, BXOASINIEH B YKPYMHEHHYI0 Tpynmy creruanbHoctei 13.00.00
«DNEKTPO- U TEIIOIHEPTETUKAY.

Pabouast mporpamma yueOHOW AUCHUIUIMHBI «bHonorusy mpenHazHavyeHa IJs U3YUYCHUS B
YUPEXKJIECHUAX MPOPECCHOHATBHOIO 00pa30BaHUsl, PEaTH3YyIOMIUX O0pa30BaTEIbHYIO MPOTrpamMmy
cpenHero (MoiaHOTro) 0OmImIEero oOpa3oBaHMsl, MPU TOJATOTOBKE KBAIM(DUIIMPOBAHHBIX PabOYMX M
CHEIHMAIICTOB CPEJHETO 3BEHA.

1.2. MecTto y4yeOHOHl IUCHUILIMHBI B CTPYKType OCHOBHOH mNpodecCHOHATbHOM
0o0pa3oBaTe/IbHOI MPOrpaMMBbl: JTUCIUIIIMHA BXOJIUT B 00111€00pa30BaTEIbHBIN IIHKI.

1.3. llean u 3anaum y4yeOHOW IMCUMIUIMHBI - TPeOOBAHUA K pPe3yJabTATaM OCBOEHHUA
Y4eOHOH IMCUMILINHBI:

Lenp wu3yueHuss aucuuiinHel «buonmorus» Ha 0a30BOM ypOBHE — OBIIAJICHHE
00y4JaOIUMUCS 3HAHUSAMH O CTPYKTYPHO-(YHKIIMOHATBHON OPraHU3alliy KUBBIX CHCTEM Pa3HOTO
paHra u npuoOpeTeHue yMEHUN UCTIONB30BaTh ATH 3HAHUS AJISl TPAMOTHBIX JIEHCTBUIN B OTHOIICHUU
00BEKTOB KMBOU NMPUPOJIBI M PELICHUS PA3TUYHBIX )KU3HEHHBIX MPOOJIEM.

Joctuxenne 1end U3ydeHHs] JAUCUUIUIMHBL  «buomorus» Ha 0a30BOM  ypOBHE
oOecrieunBaeTcs pelIeHueM CIEAYOMUX 3aau:

o OCBOCHHE 00YUYaIOIIMMHCS CUCTEMBI 3HAHUN 0 OMOJIOTUYECKUX TEOPHUAX, YUCHUSX,

3aKOHAX, 3aKOHOMEPHOCTSX, THIOTE3aX, MpaBWIIaX, CIYXallUuX OCHOBOW s (OPMUPOBAHUS
MIPEICTABJIICHUI O €CTECTBEHHOHAYYHOU KapTHHE MUpPA, O METOaX HAyYHOTO IMO3HAHUS, CTPOCHHH,
MHOT000pPa3u U OCOOEHHOCTSX JKUBBIX CUCTEM PA3HOTO

YPOBHS OPTaHU3AIINH, BBIAIONIUXCS OTKPBITUAX U COBPEMEHHBIX HUCCIIEIOBAHUSIX B OMOJIOTHH;

o dbopmupoBaHre y OOyYarolIuXcsi MO3HABATEIbHBIX, WHTEIUICKTYAIbHBIX M TBOPYECKUX
CIIOCOOHOCTEN B MPOIIECCE aHalu3a JAHHBIX O MYTSX Pa3BUTHS B OMOJOTUM HAYyYHBIX B3TJISIOB,
UJeN ¥ MOJIX0/I0B K U3YyUYEHHUIO )KUBBIX CUCTEM PA3HOTO YPOBHS OpPraHU3alUu;

. CTaHOBJIEHHE Y 00ydaromuxcs 001mel KyabTypbl, YHKIIMOHATHHONH TPaMOTHOCTH, PA3BUTHE
yMEHUU OOBSICHATH W OLICHUBATh SIBIICHUS OKPYKAIOIIETO MHUpPA >KUBOW MPHUPOJIBI HA OCHOBAHHUU
3HAHWU U OTBITA, MOJYYESHHBIX IPU U3YYSHUH OHMOJIOTUY;

. dbopMupoBaHne y OOYYAIOIIUXCS YMEHUN WIUTIOCTPUPOBATH 3HAYCHHE OMOJOTHYECKHX
3HAHWM B TIPAKTUYECKOW JCSITEIPHOCTH YENIOBEKAa, PAa3BUTHU COBPEMEHHBIX MEIUIIMHCKUX
TEXHOJIOTHI U arpoOHOTEXHOIOTHIA;

. BOCIIUTaHKE YOSIKIEHHOCTH B BO3SMOXKHOCTHU MTO3HAHUS YETIOBEKOM KHBOM

MIPUPOJIBI, HEOOXOIUMOCTH O€pPEKHOTO OTHOIICHUS K HEH, COOTIOICHHS STUUECKIX HOPM

[IPH NIPOBEICHUU OUOJIOTUYECKUX UCCIIeIOBAHUM;

o OCO3HaHME LIEHHOCTH OWOJIOTMYECKUX 3HAHWUU Ui TMOBBIIMIEHUS YPOBHSA OSKOJIOTHYECKOMH
KYJbTYpBI, 17151 GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;
. MpUMEHEHUE TNPUOOPETEHHBIX 3HAHMM W yMEHMM B  TOBCEJAHEBHOM  JKU3HU

JUISL OLIEHKU TIOCJIEJICTBUIA CBOEH JIeATEIbHOCTH 110 OTHOLICHHUIO K OKpY Kalollen cpese,
CcOOCTBEHHOMY 3/I0pPOBBIO, 00OCHOBAaHHUE U COOJIIO/IeHNE Mep TPOUIaKTUKN 3a00JI€BaHUH.



1.4. Tlnanupyemble pe3yJbTaThbl OCBOEHHsI 00IIe00pa30BATEJbHONW IMCUMILUIMHBI B
cootBeTcTBUU ¢ ®I'OC CIIO 1 Ha ocHoBe ®T'OC COO

Kox u [Imanupyemble pe3yIbTATHl OCBOEHUS JUCITUIIINHEI
HaunmenoBanue
dopMupyeMBIX OOmmme JucuunnuHapHsle
KOMIIETeHIINI
OK 01. JInunocTHbIE pesyabratel | [1PG 1. ChopMupoBaHHOCTH 3HaHUH O MecTe
BriOupaTth cmocoObl pemieHus: | AOJDKHBI — OTpakaTb B 4YacTH: | | ponu Oouonorun
3aga4 Ipo(ecCUOHANBHOU | TPYJOBOrO BOCIUTAHHUS: B cucreMe Hay4YHOTO 3HaHMUS;

ACATCIIBHOCTH TMPUMCHUTEIBHO
K pa3JIMYHBIM KOHTEKCTaM

- TOTOBHOCTb K TPYIY, OCO3HAHHE
LEHHOCTH MacTepcTBa,
Tpynoirooue;

- TOTOBHOCTb K  aKTHBHOHI
JEATEIBHOCTH  TEXHOJIOTHYECKOH
W COLMAIBbHON HAaIpaBJICHHOCTH,
CIIOCOOHOCTH WHHULUUPOBATD,
IUIAHUPOBATh U CaMOCTOSTEIBHO
BBITIOJIHATDH TaKYIO JCATCIbHOCTD,
- MHTEpeC K pa3iIM4HbIM cdepam

npo¢heCCUOHATBHOM
JICSITETIBHOCTH.

MertamnpeMeTHbIE  PE3yJIbTaTh
JTOJDKHBI OTPayKaTh:

Ognagenne YHHUBEPCATbHBIMU
Y4IeOHBIMH MO03HABATEIIEHBIMA
IEUCTBUSIMU:

a) 0a3oBbIC JIOTUIECKUE
IEUCTBHUS:

- CaMOCTOSITEIILHO
(hopMyITHpOBATH u
aKTyaJIM3HpPOBATh npobiemy,

paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBJIMBATh CYIICCTBEHHBIN
NpU3HAK WA OCHOBaHUS IS
CpaBHEHUsI, KiaccupuKaluu |
0000111EHNS;

- OMPEJIENATH LENU JACATSIHbHOCTH,
3aj1aBaTh MapaMeTphl

Y KPUTEPUU UX JOCTHIKCHHS,

- BBISABISITH 3aKOHOMEPHOCTH U
MIPOTHBOPEUHS

B PaCCMAaTPUBACMBIX SIBIICHHSIX;

- BHOCUTb KOPPEKTHBBl B
JIESITENBHOCTD, OLICHUBATh
COOTBETCTBHE pe3ynabTaToOB

nejasaM, OUCHUBATb pUCKU

MMOCHCACTBHUM ACITSIHEHOCTH;

0) ©0a30BBIC HCCIIEOBATEILCKUE
JIEHCTBHS:

- BJAAC€Thb HaBBbIKAMH y‘JCGHO-
HCCJIEIOBATEIhCKOM

n HpOGKTHOﬁ JACATCIBHOCTH,
HABBIKAMU Pa3pelieHus mpooem;

- BBIABIIATH IIPUYUHHO-
CJICACTBCHHBIC CBA3U
n AKTYaJIU3UPOBATH 3ajgavy,
BbIJIBUT'ATb TUIIOTE3Y
(&5 peuicHus, HaXOoJHUThb
ApTYMCHTBI JIs1 J0Ka3aTeJIbCTBa

CBOMX yTBep)KﬂeHHﬁ, 3aJlaBaThb

(YHKIIMOHATBHON TPAaMOTHOCTH YEJIOBEKa
JUTSA PEUICHHUS )KU3HEHHBIX ITPOOIIeM.

[MP6 2. CdopMupOBaHHOCTH  YMECHHS
PacKpBIBaTh colepKaHne
OCHOBOIIOJIATAIOIIAX OHMOIIOTHIECKHIX
TEPMUHOB W MTOHATHH: )KU3Hb, KJICTKA, TKAaHb,
OpraH, OpraHW3M, BHZ,  MOIYJSIHA,
9KOCUCTEMA, OHOIICHO3, orocdepa;
MeTabosi3M (0OMEH BEIIeCTB

W TpeBpalieHHe dHEPruu), TOMeocTa3
(camoperyJsus), OuocuHTE3 Oenka,
CTPYKTYpHasi OpraHU3aIlUs KHUBBIX CHCTEM,
JIUCKPETHOCT, caMOperyJsIs,
CaMOBOCIIPOU3BEICHHE (penponmyxrms),
HaCIICICTBEHHOCTb, N3MEHYUBOCTH,
SHEPrO3aBUCHMOCTh, POCT U  pa3BUTHE,
YpOBHEBAs OPTaHU3AIIHS.

[P6 3. CdopMHpOBaHHOCTH  YMEHHS
pacKphIBaTh coliepKaHne
OCHOBOTOJIATAIONINX OMOJIOTHYECKUX TEOPHI
W TUNOTE3: KIETOYHOM, XPOMOCOMHOM,
MYTalMOHHOM, JBOJIIOIIMOHHOM,
MIPOUCXOXKICHUS KU3HU U YeJIOBEKa.

IMP6 4. CdopMHPOBaHHOCTH  YMEHHSA
pacKphIBaTh OCHOBOITOJIATaIOIIHE
Omoyornyeckue 3aKOHBI U 3aKOHOMEPHOCTH
(I'. Mennems, T. Moprana, H.J1. BaBuiosa,
2. I'ekkens,
®. Mromnepa, K. bapa), rpanmmsr ux
MIPUMEHIUMOCTH K )KHBBIM CHCTEMaM.

I1P6 5. IlpuoOpeTeHue OIbiTa MPUMEHCHUS
OCHOBHBIX METOJIOB HAY4YHOTO TMO3HAHWUSI,
WCTIOJIb3YEMBIX B OMOJIOTHH: HAOIIOACHUS

M OMHCAHWS JKUBBIX CHCTEM, MHPOIIECCOB U
SBJICHUH; OpraHu3alu

u IIPOBEJICHUS OHMOIOTHYECKOTO
SKCIECPUMEHTA,  BBIABI)KCHUS  THIIOTE3,
BEISIBIICHUS 3aBHCUMOCTH MEXIY
HCCIICAYEMBIMH BEJIMYMHAMY, OOBSICHCHHS
MOy YCHHBIX pe3yIbTaToOB
u (dhopMyHpOBaHUSL BEIBOJIOB c
HCIOJIb30BAHUEM HAYYHBIX MOHATHH, TEOPUIL
Y 3aKOHOB.

[MP6 6. CdhopMHupOBaHHOCTL  YMEHHS
BBIJIEIIATE CYIIECTBEHHBIE MIPU3HAKH
BHPYCOB, KJIETOK MPOKAPHUOT M DYKApHOT;
OJTHOKJIETOYHBIX u MHOTOKJICTOYHBIX
OpraHWU3MOB, BHJIOB, OHOTEOIICHO30B H
9KOCUCTEM; OCOOEHHOCTH NPOIIECCOB 0OMEHA
BEIIIECTB M MPEBPAILCHUS SHEPTHH B KICTKE,
¢dorocuHTE3A, IUTACTHYECKOTO u
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napaMeTpbl ¥ KPUTEPUH PEILCHHUS;
- AQHAIM3UPOBAThH MOJyYCHHBIC B
xoJe pelieHus 3aJa4uu
pe3yJbTaThl, KPUTHUYECKH
OLICHMBAaTh HX JOCTOBEPHOCTH,
MPOTHO3UPOBAaTh HM3MEHEHUE B
HOBBIX YCIIOBHSIX;

pa3pabaTbIBaTh IUIAH PEILCHUS
mpoOJeMBl ¢  Y4eTOM aHaIHu3a
UMCIOLIMXCS  MaTepHaJbHBIX |
HeMaTepHalbHbIX PECypCOB;

-- YMeThb IICPEHOCHTH 3HAHHS B
MO3HABATEJILHYIO

" MPaKTHYECKYIO
JKU3HEACSATEIBHOCTH;
- YMETh MHTETPUPOBAThH 3HAHUS U3
Pa3HBIX NMPEIMETHBIX 00JIacTel;

- BBIABUTaTh HOBBIE  WJICH,
npeiarath OpUTHHAIIHBIC
MOJXOJBI U PeIICHHS

obnacrtu

9HEPIreTUYECKOr0 OOMEHa, XEMOCHHTE3a,
MHTO3a, Meil03a, OIIOOTBOPEHUS, Pa3BUTHS
" pa3MHOXKEHUS, HH/IMBUYAJIbHOTO
pa3BuUTHs OpraHu3Mma (OHTOreHe3a), OOpbOBI
3a CyLIECTBOBaHHE, €CTECTBEHHOTO O0TOOPA,
BUI000pa30BaHMms, MPUCIIOCOOICHHOCTH
OpPraHuU3MOB K cpene OOHMTaHWS, BIHSHHSA
KOMIIOHEHTOB 9KOCHCTEM, aHTPOIIOTCHHBIX
U3MEHEHUI

B 9KOCHCTEMax CBOCH MECTHOCTH,

KpPyroBOpOTa BEHIECTB U  IpEBpAaIicHHUE
SHepruu B Onocdepe.

mp6 7. CdopMHUPOBaHHOCTh  YMEHHS
NPUMEHATh  MOJyYEHHbIE  3HAHUS  JUIS

OOBSCHEHUS] OMOJIOTMYECKUX IPOLECCOB H
SBJICHUH, JUIA TPHUHATHS NPAKTHYECKUX
pelIeHni B MOBCETHEBHON KU3HU

C LeNblo obecreyeHust 0e30II1acHOCTH CBOETO
3J0POBBSI M 3/I0POBBSI OKPYIKAIOIIUX JTIOJCH,
coOmoieHnss  3J0pOBOTO  o0pasa  JKU3HH,
HOPM IpPaMOTHOTO TIOBE/ICHUS B
OKpYyKaromen MIPUPOTHOMU cpene;
MOHMMaHUEe HEOOXOMMMOCTH HCIIONb30BaHMS
JIOCTHXKEHUH COBPEMEHHOW OHWOJOTUH H
O6roTexHOIOTUi JUIs paIMoHaIBLHOTO
MPUPOAONOIb30BAHUS.

I1P6 8. ChopMUpOBAaHHOCTH YMEHHSI pPeliaTh
6uonoruyeckue 3ajauu, COCTaBJIATh
TEHOTHITNYECKUE CXEMbI CKPELIMBAHHMS

JUISL Pa3HBIX THIIOB HACJICIOBAHUS ITPU3HAKOB
Yy OpraHM3MOB, COCTaBJIATh CXEMbI IepeHoca
BEIIECTB M SHEPIUU B IKOCHUCTeMax (ILenu
MIUTAHWSA, TUIIEBBIC CETH).

mP6 9. CdopMupoBaHHOCTE  yYMEHHMH
KPUTHYECKH  OIEHUBAaTh  HH(pOpManuio
OGHOIOTHYECKOTO COJIepXKaHuUS,
BKJTIOYAIOIIYIO0 TICEBJIOHAYYHBIE 3HAHUS U3
Pa3IMIHBIX HCTOYHUKOB (CPEICTBA MAaCCOBOM
nndopmanum, Hay4HO-TIOMyJISIPHbIE
Marepualbl); HHTEPIPETUPOBATh ITHUECKHE
aCIIeKTHl COBPEMEHHBIX HCCIEIOBAaHWH B
Owonoruu, MeguUIUHE, OHOTEXHOJOTHHU;
paccMmarpuBath TJI00aJIbHBIE SKOJIOTHYECKHE
npoOJIeMbl  COBPEMEHHOCTH, (HOPMHPOBATh
M0 OTHONIEHWIO K HUM COOCTBEHHYIO
HO3ULIHUIO.
MP6 10. CdopmMupOBaHHOCT  yMEHHH
CO3/1aBaTh COOCTBEHHBIE TNHCHMEHHBIE W
YCTHBIE COOOMIIeHNS Ha OCHOBE
Omonorn4eckoit nHpOPMAINH u3
HECKOJBKUX HCTOYHHKOB, rpPaMOTHO
HCIIOJIb30BAaTh MIOHATUMHBIN anmapar
Ouonorun

OK 02.
Hcnons3oBaTh COBPCMCHHBIC
CpC€ACTBA NIOMCKA, aHaJIn3a U

JIM4HOCTHBIE peE3yabTaThl
JAOJDKHBI  OTpaXXaTb B YaCTH:
HCHHOCTHU HAYYHOT'O IO3HAHUA:

[1P6 1. ChopMHpOBaHHOCTH 3HAHHH O MecTe
U PO OUOJIOTHH
B cucreme

HAay4HOI'O 3HAHUAA,

HHTEPIpETaNnU HHHOPMAIIH -C()OPMHPOBAHHOCTH (YHKIIMOHATBHON TPAMOTHOCTH YEJIOBEKa
1 HHQOPMAIIHOHHEIC MHUPOBO33PCHUS, JUTS PEUICHUS )KHU3HEHHBIX MTPOOIIEM.
TEXHOJIOTUH TS BBITOTHCHHUS COOTBETCTBYIOIIECTO mp6 7. CdopMHPOBaHHOCTh  YMEHHSA
3a7a4 mpoQecCHOHaNbHON COBPEMEHHOMY YPOBHIO Pa3BHTHs | IPUMEHSTh  [OJYYEHHbIC  3HAHUS VIS
TS TEITIBHOCTH HayKH u 0OIIECTBEHHOW | OOBSICHEHNS OWOJOTHYECKHX TIPOIECCOB M
MPAaKTHKH,  OCHOBAHHOIO  HA | SIBICHHWH, JUISl TMPHHSITHSA  MPAKTHYECKHX
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JMajore KYJbTYD,
CMOCOOCTBYIOIETO O0CO3HAHHIO
CBOETO MecTa
B MOJIUKYJIBTYPHOM MUDE.
MertanpeameTHble pe3ynbTaThl
JIOJKHBI OTPaXKaTh:

OsnageHne YHHUBEPCATbHBIMU
Y4eOHBIMH [M03HaBaTEIbHBIMU
IEUCTBUSIMU:

B) paboTa ¢ mH(pOopMAaIHeH:

- BJAJCTh HaBBIKAMHU IOTyYCHUS
nHPOPMALITH

U3 HWCTOYHHMKOB pa3HBIX THIIOB,
CaMOCTOSATENILHO  OCYIIECTBIISITH
MOUCK, aHaJM3, CHCTEMaTHU3aIHIO
U UHTEpHpeTanuio HH(OpMaLUH

pa3nuuHbIX BHIOB U (opm
IIPEICTaBIICHMS,

- OLEHUBATh  JOCTOBEPHOCTD,
JETUTUMHOCTb nHpopmanny,

€C¢ COOTBCTCTBUC IIPAaBOBBIM H
MOPAJIBbHO-9TUYCCKUM HOPpMaM

pelIeHnd B TOBCEIHEBHOM KU3HU
C LEepI0 obecrieyeHus: O€30I1aCHOCTH CBOETO
3I0pPOBbSl M 3[IOPOBBSI OKPYIKAIOUIUX JIIOJEH,

COOMIOZICHHST 3[0POBOrO  0o0pasa  KU3HH,
HOPM rPaMOTHOTO MOBE/ICHUS B
OKpYKaromiei TPUPOAHOMN cperne;

MTOHNMaHUE HEOOXOIUMOCTH HCIIONB30BAHUS
JIOCTIDKEHUH COBPEMEHHOW OWONOTHH U
OmoTexHOIOTHIH TUTS panroOHAIBHOTO
MIPUPOAONIOIH30BAHUS.

[MP6 10. CdopMupoBaHHOCTE  YMEHHIA
co3/1aBaTh COOCTBEHHBIC IHCHMEHHBIC W
YCTHBIC COOOIICHUS Ha OCHOBE
OHMOJIOTHYECKO uHpOpMAIUU u3
HECKOJIBKUX HCTOYHHKOB, TpaMOTHO
HCIIOJIb30BaTh MTOHATUIHBIN ammapar
Ouooruun

OK 04.

O¢pdexTuBHO
B3aUMOJIEHICTBOBATH

1 paboTaTh B KOJUIEKTUBE U
KOMaHj1e

JInaHOCTHBIE pe3yIBTaTHI
NOJDKHBI ~ OTpaKaTh B  YacTH:
[IEHHOCTH HAy4HOTO IMO3HAHUS:
OCO3HAHHME LEHHOCTU HAay4YHOU
JIESITCIILHOCTH, TOTOBHOCTh
OCYIIECTBJIATh  MPOCKTHYIO U
HCCIIEIOBATENLCKYIO
JIeATENBHOCTh MHIUBUYaIbHO U B
TpyIIe.

MerTamnpenmMeTHEIe pe3yIBTATHI
JIOJDKHBI OTPaKaTh:

Osnazenne YHHUBEPCATLHBIMU
KOMMYHHUKATHBHBIMA
IEUCTBUSIMU:

0) coBMecTHasl IeATEIbHOCTh:

- TIOHUMaTh W HCIOJIb30BaTh
IPEeUMYLIECTBA KOMaHJHOU

Y MHAUBUIyaJIbHOUN paboTHI;

- INpUHUMAaTh LEIM COBMECTHOM
JIESTeTbHOCTH, OPTaHU30BEIBATH U
KOOPAWHUPOBATH ICHCTBHSA

M0 €€ JOCTIKCHHIO: COCTABISTH

IIaH  JCHCTBUM, pacnpeaensiTh
poiu c y4eToM MHEHHUHI
YYaCTHUKOB 00Cyx)/aTh

pPEe3yNbTAThl COBMECTHOU PabOThI

IIP6 5. IIpuoOpereHue OmMbITA MPUMCHEHHS
OCHOBHBIX METOJIOB HAyYHOTO TIO3HAHWUS,
HCTIOJIb3YEMBIX B OHMOJIOTHH: HAOJIOJCHUS W
OMHCAHMS JKUBBIX CHCTEM, IIPOIECCOB W

SBIICHUN; OpraHu3allud M  I[POBEACHUI
610JIOTUYECKOTO SKCIEpUMEHTA,
BBIJIBIDKCHUS THITOTE3, BBISIBIICHUS
3aBUCUMOCTH MEX Ty HCCIIeAyEeMBIMHI
BEJINUNHAMH,  OOBSCHEHUS  IOJIY4YEHHBIX
Ppe3yibTaToB

" (dopMyIMpoBaHUs BBIBOJIOB c

HCHOJIb30BAHUCM HAayYHBIX HOHﬂTHﬁ, TeOpI/Iﬁ
1 3aKOHOB

OK 07.

CopeficTBOBaTh COXpPaHEHHUIO
OKpY>Karolieil cpeipl,
pecypcocOepexeHuto,
MIPUMEHSTH 3HaHUS 00
N3MEHCHUU KJIMMaTa, IPUHIWIIBI
0epexIIMBOTO ITPOU3BO/ICTBRA,
3(h(heKTUBHO IeHCTBOBATH B
Ype3BbIYANHBIX CHUTYALMAX.

JInuHoCTHBIE pe3ynbTaThl
JOJIPKHBI OTpaxxaTb B qyacTu:
9KOJIOTHYECKOTO BOCTIUTAHHA: -
c(hopMHPOBAaHHOCTH
9KOJIOTHYECKOH KYJIBTYDBI,
IIOHHUMAHUEC BJIUSAHUA COLUAJIBHO-
SKOHOMHUYECKUX TPOLECCOB Ha
COCTOSIHUE NIPUPOTHOM

U COLMANbHON Cpelbl, OCO3HAHUE
rJ100aJIbHOTO XapakTepa
9KOJIOTMYECKHX MpobIIem;

- [UTAHUPOBAHUE u
OCYIIIECTBJICHME  JCHCTBUM B
OKpY’Kaloulell cpene Ha OCHOBE

ITP6 5. IlpuoGpereHue ombITa MPUMEHEHHS
OCHOBHBIX METOJIOB HAy4YHOTO IO3HAHWUSI,
HCTIOJIE3YEMBIX B OMOJIOTHH: HAOIIOACHHUS

Y OIMHUCAHWS >KUBBIX CHUCTEM, MPOIECCOB H

SBJICHWH; OpraHW3allMd W  IPOBEICHHSA
OHMOIOTHYECKOTO SKCIEPUMEHTA,
BBIIBUKECHUS TUIIOTE3, BBISIBIICHUS
3aBUCUMOCTH MEXTY HCCIIeAyEMBIMU
BEJINUNHAMH,  OOBSCHEHUS  IOJY4YEHHBIX
pe3yIbTaToOB

u (dopMyIIMpOBaHHs BBIBOJIOB c

HCIOJIb30BAHUCM HAayYHbBIX HOHHTI/Iﬁ, Teopnﬁ
1 3aKOHOB.

IMP6 6. CdhopMHpOBaHHOCTh  YMEHHS
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3HAHUS ejaen YCTOMYUBOTO
Pa3BUTHA YEJIOBEUECTBA;

- AKTUBHOE HENPUITHE NEUCTBUM,
MPUHOCSIINX BpeJ OKpYKaroen
cpene;

- yMEHHE MIPOTHO3UPOBATh
HEeOJIaroNpHUATHBIC YKOJIOTHYECKUE
MOCJICACTBUS TPEIIPUHUMAEMBIX
JIEUCTBUH, MPEIOTBPAIIATh HX;

- pacuuperue OIBITa
IeATEILHOCTH 9KOJIOTHYECKOI
HaIpaBJIEHHOCTH.
MeranpeameTHbie pe3yJIbTaThl
JIOJKHBI OTPayKaTh:

OBnageHue YHUBEpCaJbHBIMU
KOMMYHHMKaTHBHBIMA
IEUCTBUSIMU:

0) coBMecTHasl IeATEIbHOCTh:

- TIOHMMAaTb M HUCIOJB30BaTh
MIperuMyLIeCTBA KOMaHIHOU
W MHIVBHUIYaIbHOM paboTHI,

- NpUHUMATh LEIH COBMECTHOM
JIeATENbHOCTH, OPraHU30BbIBaTh U
KOOpPJIMHUPOBATH JIeUCTBUS
[0 €€ JOCTHXEHHIO: COCTaBJIATh

IUIaH  JCHCTBUI, paclnpeneiTh
ponu C Y4ETOM MHEHHI
Y4aCTHUKOB o0cyxaTh

pe3ynbTaThl COBMECTHOU PabOThHI

BBIJICIIATh CYIIICCTBEHHbBIC MIPHU3HAKH
BUPYCOB, KIICTOK IPOKAPUOT U 3IYKAPHUOT;
OJTHOKJICTOYHBIX u MHOTOKJICTOYHBIX
OpPraHMU3MOB, BHJIOB, OHOICOIICHO30B H
9KOCHUCTEM; OCOOCHHOCTH IPOIIECCOB 0OOMEHA
BEIIIECTB M MPEBPAILCHUS SHEPTHH B KICTKE,
¢doTocuHTE3A, TIACTHYIECKOTO u
SHEPreTHUECKOro OOMEHa, XEMOCHHTE3a,
MHTO3a, MeH03a, OTUIOIOTBOPEHUS, PA3BUTHUS
u Pa3sMHOKEHHS, WHIWBHIYAIBHOTO
pa3BUTHS OpraHU3Ma (OHTOTeHe3a), OOPHOBI
3a CYIIECTBOBaHHE, €CTECTBEHHOTO O0TOOpA,
BUI000pa30BaHUs, MPUCTIOCOOTCHHOCTH
OpPraHU3MOB K cpele OOWTaHUs, BIUSHHS
KOMIIOHCHTOB 3KOCHCTEM, aHTPOIOTCHHBIX
W3MEHEHU!

B 9KOCHUCTEMax CBOEU MECTHOCTH,
KPYroBOpOTa BCIIECTB U  IPEBpallcHHUE
SHEpruu B Onocdepe.

[mP6 7. CdopMHpOBaHHOCTb  YMEHHS
MPUMEHATh  TONyYCeHHBIE  3HAHUSA (I
OOBSICHEHUS] OHMOJOTMYECKUX TIPOILECCOB H
SBIICHUMA, IS TPUHATHA TPAKTHICCKUX
peleHui B TIOBCEJIHEBHOU JKA3HU
C IIeTbI0 0OecreueHus 6e30MacHOCTH CBOETO
3I0POBbS M 3I0POBBS OKPYKAIOIIUX JIFOJCH,

coOJoieHHss  30pOBOTO  o0pasa  JKU3HH,
HOpM TPaMOTHOI'O IIOBECHUS B
OKpyKarouen TIPUPOIHOM cpene;

IIOHNMaHHUE HCO 6XOZ[I/IMOCTI/I HCIIOJIb30BaHUA

JIOCTIDKEHU COBPEMEHHOH OWONIOTHH U
OMOTEXHOJIOTHI TSt palMOHAILHOTO
IPUPOIONOIb30BAHUSL.
K 4.3. — YMETh  HCHOJB30BAaTh  OHMOJOTHYECKUE
OCYU.[GCTBJ'I?[TB OLICHKY ACIICKThI 11 OCYHICCTBJICHHSA BBIIIOJTHCHUS
BBITIOJTHEHUS TpeOOBaHMIA IPaBUJI OXPaHbl TPyAa M IHPOMBIILICHHOH
NpaBHI  OXpaHbl TpyJa o 06e30MacHOCTH 00CTYKUBAIOIIEro MepcoHana
HpOMLIH.IJ'IeHHOﬁ 0e30MacHOCTH TCIJIOTEXHUYECKOTI'O 06opy/:[013aHI/151 u
o6cny>1<HBa10u1ero nepcoHana CHCTEM TEILIO- TOILJIMBOCHAOKCHUS,
TermI0TeX HUYECKOTrO — YMeTh NPUMEHATH MOJyYEHHBbIC 3HAHUS B
O60py}Z[OBaHI/I$II/ICI/ICTeM TEeII0- obyactu 6I/IOJ'IOFI/IPl, a TaKXC HaxXxOoIuThb,
TOILUIMBOCHAOKCHUS aHAIM3UPOBATh u HCIIOIb30BaATh
OMO3KOJIOTHYECKYIO HH(POPMAIIHIO u3
Pa3IUYHBIX MCTOYHHUKOB ISl  pEIIECHUS
3aad MpPOQECCUOHANBEHON JAESITEIHbHOCTH
NpUMEHUTEIbHO K OXpaHe TpyAa U
MPOMBIILIEHHON Oe3omacHOCTH
00CITy)KMBAIOIIETO nepcoHana
TETUIOTEXHUYECKOr0  00OpyJOBaHUS U

CHUCTEM TEIJI0- TOINIMBOCHAOKEHUS

— yMeTI:. qu/ITI)IBaTB 3HAHUSA 110 6I/IOJ'[OFI/II/I
IpU OIEHKE BHIIIOTHEHUS TpeOoBaHMA
IIpaBUJI OXpaHbl TPyAa U NPOMBIIUICHHON

Oe3omacHOCTH 00cCITy XHBaIOIIEro
nepcoHana TEIIOTEXHUYECKOTO
00OpyJOBaHUsI M CHCTEM  TEILIOo-
TOILJTMBOCHA0KEHUS




2. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCHUILINHBI

2.1. O0beM y4eOHOM NTMCHUILIMHBI U BUbI Y4eOHO# padoThl

Buj yueOHoit padoThl

Oobvem uacos

MakcumanbHas yyeOHass Harpys3ka (Bcero) ol
O06s13aTe/IbHAs ayIUTOPHAs y4eOHAasi HATPY3Ka (Bcero) 51
OcHOBHOe€ coJepKaHue
B TOM YHCJIE:
TEOPETUIECKOE O0yUCHUE 24
MPAKTUYECKUE 3AHATHUS 14
71a00paTOPHbIE 3aHATHS
IIpodeccnonanbHO-OPHEHTHPOBAHHOE COJIePsKAHME 8
B TOM YHCJIE:
TEOPETHYECKOE 00yUCHHE 5
IIPAKTUYECKNE 3aHATHS 7
71a00paTOPHBIE 3aHATHS
IIpome:xkyTouyHasi arrecranus (AuddepeHuMpoBaHHBIN 3a4eT) 1

CamocTosiTeibHasi padoTa 00y4aonerocs

KoncyabTanmum




2.2. KajleH1apHO-TeMAaTHYECKHUIi IJIaH U coJep:kaHue YueOHoii nucuuniauabl BUOJIOT' NS

HaumeHoBaHHe pa3ae/oB H Conep:xxaHue y4eOHOro MaTepHuaja (OCHOBHOe M MPO(eCcCHOHAIBHO-OPHEHTHPOBAHHOE COJep:KaHNe), O0bem | ®@opmupy | YueOHas
TeM JagopaTopHble paGoThl U MPAKTHYECKHE 3AHATHS, IPUKJIATHONH MOIYab (IPU HATUYMH) 4acos eMble Heaes
KOMIIeTeH
HHH
1 2 3 4 5
Pa3gen 1. Buonorust kak Hayka. JKuBble cHCTeMbl M HX OPraHU3AMHA
Tema 1.1. Copep:xaHue yueOHOT0 MaTepHaJia: 1 OK 02 1
Buonorus B cUcTeMe Hayk. | buoiorus — Hayka o 3kuBoil mpupoge. CBssu Ouonornu ¢ OOLICCTBEHHBIMH, TEXHHYECCKAMH M APYTHMH
O61as XapaKTepHCTHKA €CTECTBEHHBIMU HaykamH, Quiocopueil, penurueil, 3TUKOH, JCTETHKOW U 1npaBoM. Poip Ouonoruu B
- (OpMHPOBaHUM COBPEMEHHON HAay4YHOU KapTHHBI MUpa. CrcTeMa OMOIOTHYeCcKHX HayK.
Meroapl TO3HAHUSI XMBOM  NpUpPOIbl (HAOIIOJEHUE, DKCIIEPUMEHT, ONMCAHUE, W3MepeHue, Kiaccudukarms,
MO/JICTIMPOBAHKE, CTATUCTUUECKass 00paboTKa JaHHBIX).
Kuble cuctembl (OMOCUCTEMBI) Kak MpeAMeT n3ydeHus: Ouonoruu. OTian4Ke KUBBIX CUCTEM OT HEOPraHHYECKOi
npuposl. CBoMCcTBa OMOCHCTEM U MX pa3HOOOpasHe.
YpOBHHU OpraHU3alul OMOCHCTEM: MOJIEKYJIIPHO-TEHETHIECKHUH, KIICTOUHBIH, OPraHU3MEHHBIN, MOITYIISIIIUNOHHO-
BHIOBOI1, 3KOCUCTEMHBIN (OMOTCOIICHOTHICCKHIA), OMOC(hEpHBIN
Paspean 2. Paznes 2 XuMu4ecKkuii cOCTaB U CTPOEHHE KJIETKHU
Tema 2.1. Copep:xaHue y4eOHOT0 MaTepHaJia: 1 OK 01 1
XUMUYECKU COCTAB KICTKH. | ~XUMUYECKHI COCTaB KIETKH. XMMHUYECKHE 3JIEMEHTBI: MAKPOIIEMEHTHI, MUKPO3JIeMEHThI. Bosa n MuHepanbHbIe OK 02
Bo/a H MUHEpaIbHbIE BemecTBa. OyHKIMU BOABI M MUHEPAIBbHBIX BEIIECTB B KJIeTKe. [loanepskaHne 0OCMOTHYECKOTo Oalanca OK 04
BEIEeCcTBa IIpakTH4eckoe 3aHATHE: «bHONOrHYEcKast poiIb MHHEPAIBHBIX BEIIECTB B 00CCIICUCHUN KU3HEIESITEIbHOCTH 1
OpraHU3MOB, IPOSIBIICHHS AUCOaNaHca MUHEPAJIbHBIX 3JIEMEHTOBY
Tema 2.2. Copep:xanue yyedHoro marepuaja: benku. CoctaB u cTpoeHHe 0eITKOB. AMUHOKHCIOTEI — MOHOMEPH! OEIKOB. 2 OK 01 2
BHOIOrMYEeCKH BaXKHbIE He3zameHuMble 1 3aMEHMMBIE aMUHOKHUCIIOTHI. AMUHOKHCIIOTHBIM COCTaB. YPOBHU CTPYKTYPBI OETTKOBON MOJIEKYJIBI OK 02
XUMHUYECKHE COEUHEHHNS (mepBUYHast, BTOpUYHAsL, TPETUYHAsI U YETBEPTHUUHAsI CTPYKTYpa). XMMUYECKHe CBOiicTBa OenkoB. brosornueckne OK 04
¢ynkun GenkoB. dDepmeHTH — OWoNorMueckue Karanmm3aTopbl. CTpoeHme (epMeHTa: aKTHBHBIA LEHTD,
cyocrpatHas  crnenm¢uuHocTh. Kodepmentsl. Burtamunabl. Omnnums  (QepMEHTOB OT  HEOPraHHMYECKHX
KaTaJM3aTOPOB.
VYrneBompl: MoOHOcaxapuabl (TJIIOKO3a, pubO3a H JIE30KCUpH003a), nucaxapuabl (caxaposa, IaKkToza) U
ToJIcaxapuabl (Kpaxmal, TIMKOTeH, LeJUI0I03a). bruonorndeckue GpyHKIIUN yTIeBOAOB. JIMMUIBI: TPUIIIHIIEPUBI,
dochomunuasl, crepouapl. [ uapoduinbHO-THApodOOHbIE cBoWCTBAa. buonornueckne (QyHKUMH  JIUIKJIOB.
CpaBHeHHE YIIeBOJOB, OCTKOB M JUIHAOB Kak HMCTOYHWUKOB »Hepruu. Hyxmemnoswie kucnotel: JJHK m PHK.
Hyxureotnapr — MoHOMEpH! HyKIenHOBBIX KucioT. Ctpoenne u ¢pynkunu JJHK. Ctpoenne n gpynkiun PHK. AT®:
CTpoeHne U QyHKIUU
IpakTnyeckoe 3anaTHe: «OmpeneneHNe HATMYHUA KpaxMalia B IPOAYKTaX MUTAHUSI 1
Tema 2.3. Copep:xanue yuedHOro Mmatepuana: Lluronorus — Hayka o kjeTke. KierogHast Teopust — mpuMep B3anMoJIeHCTBUSA 2 OK 01 3
CTpyKTYpHO- naew u GpakToB B HAYYHOM TO3HAHUH. MeTOIbI U3yUSHHS KIETKH. OK 02
(yHKIIMOHATBHAS Krnerka kak menmoctHas xwuBasi cucreMa. OOmue MpU3HAKKM KIETOK: 3aMKHYTash Hapy>KHas MeMOpaHa, MOJIEKYJIbI OK 04

OpraHu3anus KJI€TOK

JHK kax reHeTH4ecKHi ammapar, CHCTeMa CHHTe3a OeJka.
Turel KJIE€TOK: dyKapuoTH4YecKas M IpokapuoTHdeckas. OCOOEHHOCTH CTPOCHUSI NPOKAapPUOTHYECKOW KIIETKH.
Kneroynas crenka Oakrepuii. CTpoeHHe SyKapHOTHUECKOH KiIeTKH. OCHOBHBIC OTIIMYHMSI PAaCTHTEIILHOM, )KUBOTHOM




u rpuOHON KieTku. [IOBEpPXHOCTHBIE CTPYKTYPBI KIETOK— KIETOYHAs CTEHKa, TJIMKOKAJIMKC, WX (YHKIHH.
[Tnazmatudeckas MmeMOpaHa, ee CBOMCTBA U (DYHKITHH.

[urommasma u ee opranouasl. OgHO MeMOpaHHBbIe opraHouasl kieTkw: OIIC, anmapar ['onbIKH, JTHU30COMEI.
[TosyaBTOHOMHBIE OPTraHOWIbI KJIETKH: MHTOXOHAPHUHM, IACTUABL. [IpOMCXOKAEHHE MUTOXOHAPHNA U ILIACTHI.
Bunsl mnactun. HememOpaHHBIE OpPraHOWABI KJICTKH: PUOOCOMBI, KJICTOYHBIH IIEHTp, IICHTPUOIHU, PECHUYKH,
KryTukd. OyHKIMHU OPTaHOUIOB KICTKH. BKIIroueHus.

Snpo — perynsatopHsii eHTp KieTku. CTpoeHHeE sapa: saepHasi 000JI0UKa, KapuoIia3mMa, XPOMATHH, SAPBIIIKO.

XpOMOCOMLI. TpchnopT BCHICCTB B KJICTKC

[pakTuyeckoe 3anaTue: «lIpoHNIIAEMOCTs MEMOpPAHBI (TIA3MOJIH3, JETHIA3MOIIH3)»

Paznen 3. JKusHeaeiTeIbHOCTD KJIETKH

Tema 3.1.
OOMEH BEILECTB U
MpeBpaIleHre SHEPTUU
B KIIETKE

Conep:kaHue y4eGHOT0 MaTepuaJja:

OOMeH BelecTB, WM MeTadOoiIM3M. ACCHUMHIIIIMS (IUIACTUYECKHH OOMEH) M AMCCHUMWISIMS (SHEPreTHYeCKUH
o0MeH) — JBe CTOPOHBI €IMHOTO mpolecca Meraboim3Ma. Pojb 3aKOHOB COXpAHEHHMsS BEIECTBA M JHEPIHU B
MMOHUMaHUK MeTabom3Ma. THIbl oOMeHa BemecTB: aBTOTPO(MHBIN U reTepoTpodHsiii. Pos ¢pepMeHTOB B 00OMeHE
BEIECTB M NPEBPAIICHUU dHEpruu B Kietke. DorocuHTe3. CBeToBas W TeMHOBas (as3bl (oTocuHTe3a. Peakuuu
¢dotocunreza. DddexTuBHOCTh PoTocHHTe3a. 3HaYeHHE (OTOCHHTE3a ML XKU3HH Ha 3emue. BnusHue ycnouii
cpensl Ha (DOTOCHHTE3 M CIIOCOOBI MOBBILECHHUS €ro NPOXYKTHBHOCTH y KyJIBTYPHBIX pPacTeHHH. XEMOCHHTE3.
XeMOoCHHTe3UpyoIIUe OaKkTepry. 3HaueHHEe XEMOCHHTE3a JJIsl )KU3HH Ha 3eMIie.

DHepreTHyeckuil 0OMeH B KIIeTKe. Pacieniienue BelecTs, BEIACICHUE U aKKyMYJIUPOBAaHHE SHEPTHU B KIICTKE.
OTanbl sHEpreTHdeckoro ooMera. ['nmukonus. bpokenue u ero Buabl. KucnopoaHoe oKUciIeHHe, WIH KICTOYHOS

apixanne. OkucnurensHoe GochoprunrpoBanne. IPHEKTHBHOCTh YIHEPIETHIECKOTO 0OMEHa

Tema 3.2.
Bbuocuures Oenka

Coaep:xanue yueOHOro MaTepuaJa:

Peakuuu matpuuHoro cunresa. I enernyeckas nnpopmanus u JJHK. Peanuzanus renernueckoit nadopmanuu B
kieTke. 'eHeTHdIeckuii Ko U ero cBoWcTBa. TpaHckpunims — MatpuuHslil cuate3 PHK. Tpaucnsamms — OuocunTtes
6enka. Dranbsl TpaHcasiun. KonupoBanue aMHHOKUCIIOT. Posib prbocoM B OrocuHTe3e Oenka

HpaKTH‘leCKOC 3anaTHe. «Pemenue 3agad Ha OIMPCACIICHNUE TTOCIEA0BATCIIbHOCTU HYKJIICOTUIO0B»

OK 01
OK 02
OK 04

Tema 3.3.
Bupycsl

Copnep:xxaHue y4eOHOT0 MaTepHaJa:

Hexunerounsie hopmbl xu3HU — BUpYCHI. VicTopust oTkpbiTust BupycoB (/1. 1. iBanoBckuit). OcOOEHHOCTH CTPOCHUS
1 KU3HEHHOTO IMKJIa BUpYcoB. bakreprodaru. bonesnu pacrenuil, )kKUBOTHBIX M Y€JIOBEKa, BHI3bIBAEMbIC
Bupycamu. Bupyc nmmyHozaepuunta yenoseka (BY) — Bozoyaurens CIIN/Ja. [Tpodunakrika pacnpocTpaneHus
BHUPYCHBIX 3a00JI€BaHUI

Pa3gen 4. PazMHoOKeHHe U HHIUBUHAYATbHOE PAa3BUTHE OPTAaHU3MOB

Tema 4.1.
JKu3HeHHbBIN ITUKIT KJIIETKA

Coaep:xanue yueOHOro MaTepuasa

KreTouHslii UK, WK )KM3HEHHBIN UK KieTku. MaTepdaza u muto3. [Ipomecchl, mpoTekaroniue B HHTEpdase.
Permukarnus — peakius matpudadoro cuate3a JJHK. Ctpoenne xpomocom. XpoMOCOMHBIN HAO0Op — KAPHOTHII.
JIMTIIONAHBIHA U TaIUTIONIHBINH XpOMOCOMHBIE HA0OpBI. XpoMaTH IbL. LluToOrHYecKine OCHOBB Pa3MHOXKEHHS U
WHAWBHIYAIbHOTO PAa3BUTHS OPTaHU3MOB. Jlenenue kieTku — Muto3. Ctagun MuTo3a. [Ipomneccsl, mpoucxoasmme
Ha pa3HBIX CTaANAX MUTO3a. bronornyecknii cmpicn muto3a. [Iporpammupyemast rudens KISTKH - alonTo3

HpaKanecxoe 3aHATHE: PCIICHUE 3a/1a4 Ha TeHEeTHYCCKUI KO

OK 01
OK 02
OK 04
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Tema 4.2.
DopMBI pa3MHOKECHUS
OpPraHU3MOB

Coaep:xanue yueOHOro MaTepuaJa:

@DopMBI pa3MHOKCHHS OPraHM3MOB: OECIIONIOE U MOJIOBOC. BuIbl OSCHONOro pa3MHOXKCHHS: JEJICHUE HAJIBOC U
MMOYKOBAHWE OJHO M MHOTOKJICTOYHBIX, CHOPOOOpa30BaHHME, BEreTaTUBHOE pa3MHOXKEHHE. VICKyccTBeHHOE
KJIIOHHPOBaHHUE OPTaHU3MOB, €T0 3HAUCHUE /TSI CEJICKIINH.

[TomoBoe pa3mMHOXEHHUE, ero OTIHYHs oT O6ecrosnoro. Meiio3. Craanu metiosa. [Iporeccrr, mpoucxosme Ha

cranusax Meitosa. [ToBenenue xpomocoM B Mero3e. Kpoccunrosep. bruonorunueckuil cmbicn u 3HaueHHe Meio3a.
I'amerorenes — nporecc 00pa3oBaHus MMOJOBBIX KIETOK y XXHBOTHBIX. [10J10BbIE KeJe3bl: CCMEHHUKH M TMUHHUKH.
OO0pa3oBaHue U pa3BUTHE MOJOBBIX KJIETOK — raMeT (CliepMaTo30u, SHIeKIIeTKa) — CIepMaTOreHe3 U OOTeHE3.
Oco0eHHOCTH CTPOEHU SHIEKIETOK U criepMaTo3ounoB. OmionorBopenue. IlapreHoreHes

Tema 4.3.
WunuBHayansHOE pa3BUTHE
opraHmusma

Copep:xaHue yueOHOT0 MaTepHaJia:

WupuBunyansHOE pa3BUTHE (OHTOTEHE3). OMOPHOHANBEHOE pa3BUTHE (AMOPHOTEHe3). DTanbl IMOPHOHAIHHOTO
Pa3BUTHS y IO3BOHOYHBIX XKMBOTHBIX: APOOJICHHE, TacTPyJIILus, opraHorernes. [locTaMOpHOHaIBHOE Pa3BUTHE.
THOBI TOCTIMOPHOHAIBHOTO Pa3BUTHS: IPsAMOE, HelpsMoe (JIMYMHOYHOe). BinsHue cpensl Ha pa3BUTHE
OpraHu3MOB; (haKTOPEI, CIOCOOHBIE BBI3BIBATH BPOXKICHHBIE YPOACTBa. PocT u pasBuTHe pacteHnid. OHTOreHe3
LBETKOBOT'O PACTEHUs: TBOWHOE OIJIOIOTBOPEHUE, CTPOCHNUE CEMEHH, CTaANU Pa3BUTHS

IpakTnyeckoe 3aHaTHE: «VHPEKIMOHHBIC 3a00JCBaHUS U SMUACMHUH B HCTOPUH YeIOBEUCCTBA. BakunHanus kak
npo¢uIakTHKa HHOEKIMOHHBIX 3a00JICBaHUIY

OK 01
OK 02
OK 04

Paspen 5. HaciieACTBEHHOCTb M H3MEHYMBOCTH OPIaHU3MOB

Tema 5.1.
3aKOHOMEPHOCTH
HacJaeqOBaHUs

Coaep:xanue yueOHOro MaTepuaJa:

[Ipenmer u 3amaun reHETUKU. POJb UTONOTHH M 3MOPHOJIOTHH B CTAHOBJIICHUH T'€HETHKH. BKIIaag pOCCHHCKUX U
3apyOCKHBIX YYEHBIX B pa3BHTHE TEHETUKA. METOIbI TCHETHUKH (THOPHIONOTHYSCKUH, ITUTOTCHETHUYCCKUM,
MOJIEKYJISIpHO-TeHeTHUeCKUiT). OCHOBHBIE TE€HETHYECKHE MOHATHS. | eHeTHdeckas CHMBOJHKA, HCIIONb3yeMas B
CX€Max CKpEUIMBaHUM.

3aKOHOMEPHOCTH HacjeI0BaHMs PU3HAKOB, ycTaHOBIeHHbIE I'. MenaeneM. MoHOrnOpugHOe CKpeInrBaHue. 3aKoH

€IMHOO00pa3ust TMOPHIOB MEPBOro MmokosieHus. [IpaBuiio JOMUHUPOBAHHS. 3aKOH PACIICIIICHHS TPU3HAKOB.
l'unoresa 4ncToThl ramet. [10JIHOE U HENOJIHOE TOMUHHUPOBaHue. JJurnOpuIHOe CKpeluBaHue. 3aKoH
HE3aBHCUMOTO HACJIE/IOBaHMUS MPU3HAKOB. [[UTOreHeTHUECKHE OCHOBBI IUTUOPHUIHOTO CKPEIIIUBAHUS.
Amnanmsupyroiee ckpelrBanue. Vcrnonp30BaHie aHATU3UPYOLIET0 CKPEIMBAHUS JUTs ONPE/ICIICHHs] TeHOTHIIA
ocoou

HpaKTﬂ‘leCKOe 3aHsTHe: Pemenue 3aaa4 Ha OoNpEaACICHUC BEPOATHOCTU BOSHUKHOBCHUA HACICICTBCHHBIX
IIPU3HAKOB IpHU MOHO-, -, HOJ'[I/IFI/IGPI/UIHOM 1 AaHAJIM3UPYIOIIEM CKPCIIMBAHUHN, COCTABJICHUEC I'CHOTUITNYCCKUX
CXEM CKpEHIMBaHUA

0,5

OK 01
OK 02
OK 04

Tema 5.2.
CueluieHHOe HacIeI0BaHue
MIPU3HAKOB

Conep:xanue yuyeOHOro martepuana:  ClemieHHOE HacleoBaHue Tmpu3HakoB. Pabora T. Moprana 1o
CICTUICHHOMY HACJIe/IOBaHUIO TeHOB. HapyllieHne CLeMIeHUs] TeHOB B pe3yJibTaTe KPOCCHHIoBepa. XpOMOCOMHas
TEOPHS HACIIEACTBEHHOCTH. | eHETHUCCKUE KaPThI.

I'eHeruka moja. XpoMOCOMHOE OTpe/ieieHUe 1oJia. AyTOCOMBI U MOJIOBBIE XPOMOCOMBL. [ OMOraMeTHbIe 1

TE€TCPOTaMETHBIC OPTaHU3MBI. HaCJ’Ie}IOBaHI/IC IIPU3HAKOB, CIECIUICHHBIX C IIOJIOM

HpaKTﬂ‘leCKOC 3aHsTHe: Pemrenue 3amad Ha OIPEACIICHNE BEPOATHOCTH BOSHUKHOBCHHA HACIICACTBECHHBIX

0,5

OK 01
OK 02
OK 04
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IIPU3HAKOB IPpHU MOHO-, -, HOHI/IFI/I6pI/I,Z[HOM 1 AaHAJIU3UPYIOIEM CKPCIIMBAHUHN, COCTABJICHUC I'CHOTUITNYCCKUX
CXCM CKpeliBaHus, OIPEACTICHUEC BEPOATHOCTH BO3SHUKHOBCHHS HACICACTBCHHBIX IIPU3HAKOB IPU CLUCTIJICHHOM
HacJICAOBaHNH, COCTABJICHUE TCHOTUIIMYECKUX CXEM CKPCIIMBAHUA

Tema 5.3.
3aKOHOMEPHOCTHU
WU3MEHYHUBOCTH

Coaep:xanue yueOHOro MaTepuaJa:

W3menunBoCcTh. Bunbl M3MEHUMBOCTH: HEHACHIEACTBEHHAss U HACJeICTBEHHas. Poib cpeapl B HEHACHENCTBEHHOM
M3MCHYMBOCTU. XapaKTePUCTUKA MOMUGDUKAIMOHHON W3MCHYMBOCTH. BapHallMOHHBIA psiT U BapUallMOHHAS
kpuBas. Hopma peakuuu npusHaka. KonnyecTBeHHbIE M KaueCTBEHHbIE MPU3HAKU U UX HOpMa peakuuu. CBoiicTBa
MOIUGUKAITMOHHON H3MEHYHBOCTH.

HacnencteenHas, Wi reHOTUIHYECKAst ©3MEHYUBOCTh., KOMOMHATHBHASI HF3MEHYHBOCTH. Meio03 1 MoJI0BO

MPOIeCC — OCHOBA KOMOWHATHBHOW W3MEHUMBOCTH. MyTallMOHHAsI ©3MEHYMUBOCTh. Kitaccudukanus MyTarmi:
TCHHBIC, XPOMOCOMHEIC, TeHOMHBIC. YacToTa 1 mpu4YrHbI MyTanuii. MyTtareHHbie (pakTOphl. 3aKOH TOMOJIOTHYCCKUX
pAnoB B HacnencTBeHHON n3menunBoctd H. M. BaBunosa

HpaKanecxoe 3anaTHe. Pemenue 3aa4 Ha OIpeACJICHUC BEPOATHOCTU BOSHMKHOBCHU HACIICICTBCHHBIX
MIPU3HAKOB IPH Ppa3JIMYHBbIX THIIAX BSaPIMOI[efICTBPIﬂ T'CHOB, COCTABJICHUC TCHOTUIIMYCCKUX CXCM CKPCIINBAaHUA

05

Tema 5.4.
T'eHeTnka JenoBeka

Coaep:xanue yueOHOro MaTepuaJa:

I'eneTtnka genoseka. Kapuotu denoBeka. OCHOBHBIC METOABI TCHETUKH YEIOBEKA: TeHEAIOTHUSCKHH,
OJIU3HCIIOBBIN, IIUTOTCHETUUCCKUH, OMOXUMUICCKUMN, MOJICKYIIPHO-TeHeTHYecKuid. COBPEMEHHOE OIPE/IC/ICHHE
TE€HOTHIA: TOJIHOT€HOMHOE CEKBEHHPOBAaHUE, TEHOTUIIMPOBAHNE, B TOM yucJie ¢ noMmouisto [11[P-ananu3za.
Hacnencreennbie 3a001cBaHus YeI0BEKa: TCHHBIC 00JIC3HH, O0JIC3HH C HACIICACTBEHHON MPEAPACIIONIOKEHHOCTHIO,
XpoMocoMHBIe 6one3Hr. ComaTtndeckue U reHepaTuBHble MyTanuu. CTBOIOBBIE KIETKU. [IpHHINIIBI 310POBOTO
00pasa KU3HH, JUATHOCTUKH, PO(PUIAKTHKY U JICUCHUS TCHETUYCCKUX 00JIe3HEH. MeIKO-TeHeTHIECKOEe
KOHCYJIbTUPOBaHHE. 3HAUCHIE MEAUITUTHCKON T€HETUKY B IPEIOTBPAIICHUH U JICYCHUN TeHETUIECKUX 3a00IeBaHUH
YeJioBeKa

HpaKanecxoe 3anaTHe: «CocTaBjeHHE W aHAIU3 POAOCIIOBHBIX YCIIOBEKA»

0,5

Paznen 6. DBoronuoHHAst OHOJIOTHSA

Tema 6.1.
DBOJIIOIMOHHAS TEOPHS U €€
MeCTO B OMOJIOTHUH

Conep:xanue yue0HOT0 MaTepuasa

[IpeanocsiIky BOSHUKHOBEHHS HBOJIIOIMOHHON TeopHuu. DBOMIOLMOHHAS TeOpHs U e€ MecTo B Omosnoruu. Brnusaue
SBOJIIOLIMOHHOM TEOPHH Ha pa3BUTHE OMOJIOTHH M Ipyrux Hayk. CBuaeTeNbCTBa 3BONIIOIMHU. [laeoHTONOrn4ecKue:
MIOCJIE/IOBATENIHOCTE  TIOSIBJICHHWSI  BHJOB B NAJICOHTOJOTMYECKOW  JICTONHMCH,  TI€PEeXOAHbIE  (hDOPMBI.
Buoreorpapuueckue: cxoacTBo U paznudne dayH U (HIop MaTepuKOB U OCTPOBOB. DMOPHOIOTHUECKHE: CXOJICTBA 1
pasiuuust 3MOPHOHOB  Pa3HBIX BHJOB  I03BOHOYHBIX. CpaBHUTENHbHO-aHATOMHYECKHE: T'OMOJIOTHYHEIE,
aHaJIOTUYHblE, PyIMMEHTAapHBIE OpraHbl, aTaBU3MBl. MOJEKYSIPHO-OMOXMMHUYECKHE: CXOJACTBO MEXaHH3MOB
HacJIeCTBEHHOCTH U OCHOBHBIX METa00JIMYECKHX MyTeH y BCEX )KUBBIX OPraHU3MOB.

OpomonunonHas Teopus Y. lapsuna. [Ipeanocsuiku BOSHUKHOBEHUSI JapBUHU3MA. J{BHXKYIIHE CHIIBI YBOIIOLNH
BU10B 110 JlapBrHYy (M30BITOYHOE Pa3MHOXKEHUE NPU OTPAHUYCHHOCTH PECYPCOB, HEONpeeIEHHas H3MEHYUBOCTb,
Oopbba 3a CyIIeCTBOBaHUE, €CTECTBEHHBIH 0TOOD)

OK 01
OK 02
OK 04

13




Tema 6.2.
Mukpo3BoIIOLUS

Conep:kaHue y4eGHOTro MaTepuaJa:

Cunretndeckas Teopus sBomonun (CTD) u e€ oCHOBHBIC MOIOKEHHsI. MuUKpodBoonys. [Tomymsius Kak equHAIa
BH/Ia ¥ DBOJOLHH.
JBrxymie cuitbl ((haKTOpHI)3BOTIOLNN BUIOB B IpHUpoAe. MyTalMOHHEIH MpoIriecc 1 KOMOMHATHBHAS

M3MEHYNBOCTD. [lonmysinroHHbIe BOJHEI U apeli¢ reHoB. M3omsamusa n murpamus. EcrecTBeHHBIH 0TOOD —
HarnpasJstronui Gpaxkrop ssoironnu. ®opmsl ectecTBeHHOr0 0T60pa. [IpHCoco6IeHHOCTE OPraHN3MOB KaKk
pe3ysbrar 3Bosmonuu. [Ipumeps! npucnocobieHuit y opranusmMoB. ApoMopdo3bl U HaroaganTauuu. Bun u
BuooopazoBanue. Kpurepun Buna. OcHOBHBIE pOpMBI BHI000pa30BaHus: TeorpagiIeckoe, IKOJIOTHYECKOe

0,5

Tema 6.3.
Makpo3Boatonus

Conep:xanue yueoHoro matepuajia: Maxkpossomronus. @opmsl 3Bosonuu: GuneTndeckas, AMBEpreHTHAs,
KOHBEpreHTHas, napaenbHas. HeoOpatuMocTs 3BoIOnINN

0,5

IIpakTHyeckoe 3aHaTHe: «CpaBHEHNE BUIOB 11O MOP(OIOTHIECKOMY KPHUTEPUIO)»

Pa3gen 7. BosHUKHOBeHHE U Pa3BUTHE KU3HU Ha 3emJie

Tema 7.1
3aposkAeHUe U pa3BUTHE
KHU3HU

Conep:xxaHue y4eOHOT0 MaTepHaJa:

JloHay4HbIe NpEACTaBICHHS O 3apoXACHHM >KW3HU. HayuHbple TI'HIIOTe3bl BO3HMKHOBEHMs JKH3HHM Ha 3emie:
abuoreHe3 W TaHCTepMus. XUMHYECKas OBOMIOLMS. AOHWOTCHHBIH CHHTE3 OpPraHWYECKHX BEIIECTB U3
HEOPTraHMYECKUX. OKCIEPUMEHTANbHOE IOATBEPKICHHE XHMUYECKOH dBomonud. HauanbHele — 3Tamel
ouomorndeckoit sBomoruu. ['mmoreza PHK- mmpa. @opmmpoBaHne MeMOpaHHBIX CTPYKTYpP W BO3HHKHOBCHHE
IpoTOKIETKH. [lepBble KNeTKH U HX 3BoMonUsA. POPMHUPOBAHUE OCHOBHBIX I'PYIII KUBBIX OPraHU3MOB.

Pa3BuTHe )xu3HM Ha 3emiie 1o 3paM U nepuonam. Kataapxei. Apxeiickas u nporepo3oickas spbl. [laneo3oiickas
9pa U e€ mepuoabl: KeMOPUIUCKUH, OpJJOBUKCKHMN, CHITYpPUHCKHUH, TEBOHCKHUH, KAMECHHOYTOJIBHBIHA, IEPMCKHIHA.
Me3o3olickas 3pa u €€ nepuoibl: TPHACOBBIH, IOpCKUi, MestoBoil. KaiiHo30lcKkas 3pa U €€ neprobl: aneoreHOBbIH,
HEOT€HOBBIN, aHTPOIIOI€HOBBI.

OK 01
OK 02
OK 04

Tema 7.2.
CucreMa OpraHMYeCcKOro
mupa. IIpoucxoxnenue
YeNoBeKa - aHTPOTIOTeHE3

Coaep:xanue yue0OHOro MaTepuaJa:

CuctemMa OpraHMYECKOT0 MHpa KaK OTpaXCHHE HBOIIONMU. OCHOBHBIE CHCTEMAaTHUYECKHE TPYIIIBI OPTaHU3MOB.
XapakTepuCTHKa KIUMaTa U T€0NOTHYecKUX nporeccoB. OCHOBHBIE 3Talbl IBOIIONHUN PACTUTEIBHOTO U )KHBOTHOTO
Mupa. Apomopo3sl y pacTeHHI U KUBOTHBIX. I10sBI€HNE, pacBeT U BEIMUPAHUE TPYIIIT XKHUBBIX OPTaHU3MOB.
OBOITIOIUS YeIoBeKa. AHTPOIIOJIOTHS KaK HayKka. Pa3BuTHe NpeICTaBICHUH O MPOUCXOKICHNHN YeloBeka. MeToabl

H3ydeHHs aHTpororeHe3a. CXoJICTBa U pa3IHyus YeJloBeKa U )KUBOTHBIX. CHCTEMaTHYeCKOe ITOJIOKEHHE YeTI0BEKa.
JBmxyuue cuisl (akTopsl) aHTpororeHe3a. HacnencTBeHHas N3MEHUMBOCTE M €CTECTBEHHBII 0TOOD.
OOuiecTBeHHbIIT 00pa3 )KU3HH, U3TOTOBJICHUE OPYUH TPYAa, MBILIICHUE, Pedb

0,5

Tema 7.3.
OCHOBHEBIE CTaJIUH
SBOJIFOLIMH Y€eJIOBEKA

Coaep:xanue yue0HOro MaTepuaJa:

OCHOBHBIE CTaJJMM W BETBM JBOJIOLMH YEJIOBEKA: aBCTPAJONMUTEKH, UenoBek yMmenbli, UenoBek NMpsMOXO SN,
YenoBek HeaHAEpTAIbCKUN, UeaoBeK pa3yMHbIN coBpeMeHHOro tumna. Haxoiku MCKOMaeMbIX OCTAaHKOB, BpEMS
CyIIEeCTBOBAHUS, 00JIACTH PAaCIPOCTPAHEHHUs, 00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HHU, OPYIHsL.

UYenoseueckne pacsl. OCHOBHBIE OOJBIINE PACHI: €BPOIICONIHAS (€Bpa3uiicKast), Herpo-aBCTPaJIONIHAS
(’xBaTOpHANIbHAS), MOHTOJION THAS (a3MATCKO-aMepUKaHCKast). UepThl MPUCTIOCOOJICHHOCTH MPEACTaBUTENEH
YeJIOBEUECKHX Pac K YCIOBHUAM CyllecTBOBaHuUs. EnuHCTBO uenoBeyeckux pac. Kputuka pacusma

0,5

IIpakTnyeckoe 3ansiTHE:
«[Ipucrnoco0eHHOCTh YelloBEeKa K pa3HbIM YCIOBHAM cpebl. BiansHue reorpaduyeckoii cpeapl Ha MOPQOIOTHIO 1

OK 01
OK 02
OK 04
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| (hM3HOIIOTHIO YeTOBEKa»

Pa3gen 8. Opranusmel U oOKpykaromas cpeia

Tema 8.1. Coaep:xanue yueOHOro MaTepuaJa: 1 OK 01 11
Dxonorus kak Hayka. Cpenbl | DKOJOTHUS Kak HayKa. 3a7aud U pasieibl SKOJOTUU. MeTO bl SKOJIOTUYECKUX UCCIeT0BAaHUN. DKOJIOTUYECKOE OK 02
JKU3HU. DKOJIOTHYECKHe MHPOBO33pEHHE COBPEMEHHOTO YesioBeKka. Cpeabl 00MTaHMsI OPraHn3MOB: BOJHAS, HA3EMHO-BO3/IyIIHA, OK 04
(bakxTops MMOYBEHHAs, BHYTPHOpPTraHN3MeHHas1. DKonorndeckue (paxropsl. Kinaccupukamnms sKomIornaeckux GakTopoB: OK 07
abrnotnyeckne, OMOTHIECKHE M aHTPOTIOTeHHBIe. JleficTBHE SKOIOTHIeCKUX (DaKTOPOB HA OPTaHU3MEI.
AbuoTrueckue (haKTOPHL: CBET, TEMIIEPATypa, BIaXHOCTh. DoTormepronnsM. [Iprcrnocobienns opraHu3MoB K
neiicTBUIO abnotndecknx (haktopo. bruomormaeckue putMel. bruotndeckne gaxTopsl. Bunsl Onornaeckux
B3aMMOJICHCTBHI: KOHKYPEHIIUS, XUITHIYeCcTBO. [lapa3suTu3m, MyTyann3M, KOMMEHCAII3M (KBapTHPAHCTBO,
HaxJICOHUYECTBO), aMEHCAITU3M, HEUTpau3M. 3HaueHNe OMOTHYECKUX B3aMMOICHCTBHH JUIs CYIECTBOBAHUS
OpPTaHMU3MOB B IIPUPOIHBIX COOOIIECTBAX
Tema 8.2. Coaep:xanue yueOHOro MaTepuaJa: 1
Dxonoruyeckue DKOJ0rHYecKHe XapaKTepUCTUKU MOy Ui, OCHOBHBIE TOKA3aTeN! NOMYJISIHH: YUCICHHOCTD, IJIOTHOCTD,
XapaKTePUCTHKH NOMYJISIINHA | POKAAEMOCTh, CMEPTHOCTB, IPHPOCT, MUTpanys. JJMHAMIAKa YHCICHHOCTH MOMYJIAINN | €€ PeryIisiusl
[pakruyeckoe 3anaTHe: «[loICUET IITOTHOCTH MOMYISNI Pa3HBIX BUIOB PACTCHUAN 1
Paznen 9. Coo011ecTBa M DKOJI0rHYECKHE CHCTEMBI
Tema 9.1. Conep:xanue yueoHOro matepuasia: CooOIecTBO OpraHu3MoB — OnorieHo3. CTpYKTyphbl OHOIICHO3a: BUI0BAS, 1 OK 01 12
Coo0I1iecTBa OpraHu3MoB, | MPOCTPAHCTBEHHAs, Tpoduyeckas (muiieBas). Bumsl-moMmuHanTel. CBA3U B OHMOIIEHO3E. OK 02
SKOCHUCTEMBI DKojorndeckue CucTeMsl (3kocucTemsl). [ToHsATHE 00 PKOCHCTEME M OHOreorieHo3e. DYHKIIMOHATBHBIC OK 04
KOMIIOHEHTHI 9KOCUCTEMBI: POTYLIEHTHI, KOHCYMEHTBHI, peayLeHThl. KpyroBOpoT BeliecTB U MOTOK SHEPTHH B OK 07
skocucteme. Tpodudeckne (MumieBbie) YpOBHHU dKOCHCTeMBI. [IummeBrie nenu u cetd. OCHOBHBIE TOKA3aTEIH
9KOCHCTEMEBI: OMOMacca, IPOIyKIHs. DKOJIOTUISCKUE MUPAMUIBL: IPOAYKINH, YHCICHHOCTH, OnoMacchl. CBOHCTBa
9KOCHCTEM: YCTOMYUBOCTH, CAMOPETYIIAIHS, pa3BuThe. CyKIECCHS.
[pakTunyeckoe 3anaTHE: KpyroBopoT BEUIECTB U IMOTOK SHEPTUH B dKocHcTeMe. [IWIIeBbIe ey U CeTH. 1
Buomacca, mpoayKius. DKOJIOTHIECKIE TUPAMUIBL: TPOAYKIIUH, YHCICHHOCTH, OOMACCHI.
Tema 9.2. Conep:xanue yueoHOro Mmatepuasa: [IpupoaHbie SKOCUCTEMBI. DKOCUCTEMBI peK 1 03€p. IKOCHUCTEMA XBOMHOTO 0,5
[IpupomHbIe SKOCUCTEMBI WM MIHAPOKOJIMCTBEHHOTO Jeca. AHTPOIIOT€HHBIE 3KOCHCTEMBL. ATPOIKOCHUCTEMBI. Y POOIKOCHCTEMBI.
Bburonorndeckoe u X035iCTBEHHOE 3HaYEHHE arpodKOCHCTeM U ypOoakocucTeM. buopasnoobdpasue kak hakTop
ycToitunBocTH 3kocucTeM. CoxpaHeHHe OHOJIOTMYECcKOTro pa3HooOpasus Ha 3emite.
Tema 9.3. Conep:xanue y4eOHOr0 MaTepHaJia: 0,5
Buocdepa — rimobansHas VYuenne B. U. Bepnanckoro o 6nocdepe. I'pannipl, coctaB u crpykrypa 6nocdepsl. JKuBoe BemecTBo 1 ero
SKOCHCTEMBI 3eMIIU ¢ynkimn. OcobenHocTn OHocdeps! Kak rio0aIbHON 3KOCHCTEMBI. JIMHaMHYecKoe paBHOBECHE U 0OpaTHast CBSI3b B
6uocdepe. KpyroBopots! BemecTB 1 OMOre0OXMMHUYECKHUE [IUKIIBI 3JIEMEHTOB (YIi1epoa, a30Ta). 30HAIBHOCTh
o6uochepsl. OCHOBHBIE OMOMBI CYIIIH.
IIpodeccuoHaILHO OPMEHTHPOBAHHOE COJIEPKAHNE
Tema 9.4. Coaep:xanue yueOHOT0 MaTepuaJa: 1 OK 01 13
BnusiHue aHTPOMOreHHBIX YenoseyecTBo B OnMocdepe 3emiin. AHTpOIIOreHHbIe M3MEHEHUs B 6noctepe. ['odanbHble SK0I0THIeCKUe OK 02
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(hakTopoB Ha Orochepy

npo6iembl. CocyIecTBOBaHNE MPUPOILI U yenoBeuecTBa. CoxpaHeHHe OMOpa3HOOOpa3usl KaKk OCHOBA

OK 04

ycroiunBocTH 6nocdepsl. OCHOBa pallMOHAIBHOTO YIPABICHHS IIPUPOIHBIMU PECYPCAMU U X HUCTIOJIb30BAHHE. OK 07
JocTrxeHns: OMOJIOTUH U OXpaHa PUPOJIBI K 4.3
IIpakTHyeckoe 3aHATHE: 2
«OKOJIOTHYeCKHE aCIEeKThI IPo(ecCHOHAIBHOM IeSTeTbHOCTH
IIpodeccuonaibHO OPUEHTHPOBAHHOE COJEPKAHIE
Tema 9.5. Conep:kaHue y4eGHOro MaTepuaJa: 1 OK 01 14
Bnusaue conupaabHO- 310poBke U ero cocraBistomue. OakTopbl, HOJOKUTEIBFHO U OTPULATENHFHO BIIHSIONINE HA OPTaHU3M YeJIOBEKa. OK 02
sKosornueckux ¢axTopoB | IIpobieMa TEXHOTEHHBIX BO3IEHCTBUI HA 3TOPOBEE YEIOBEKA (IIEKTPOMATHUTHBIC TIOJISI, OBITOBAS XUMIS, OK 04
Ha 3/I0pOBBE YEIIOBEKA M30BITOYHBIC ITYMBI, PaIHallis U T.11.). ATanTanys opraHm3Ma 4elloBeka K (hakTopam OKpy>KaroIIer CpeIbl. OK 07
[puHIIMIE POpPMHUPOBAHIS 3M0POBRE cOeperaromero nopeaeHns. Pu3ndeckas akTHBHOCTD U 37I0POBBE. K 4.3
BroxuMuueckue aceKThl paloHaIbHOTO IUTAHUS
TpakTHYeCKOe 3aHATHE: 2
Jlaboparopnas pabora: «BnusiHue abuoTHueckux (akTOpoB Ha yesioBekay ( IIyMm, Temmneparypa, (usudyeckas
Harpyska 4 T.J1.)
Pa3gen 10. Cenexnusi OpraHu3MoB, OCHOBBI OMOTeXHUKH
Tema 10.1. Conep:xanue yueoHoro marepuana: Cenekius Kak HayKa U Mpoiecc. 3apoKIeHUE CEJICKIIUN U JOMECTUKAIINS. 0,5 OK 01 15
Cenekuus Kak HayKa u VYuenue H. 1. BaBuioBa o nmeHTpax MHOT000pa3ust U MPOUCXOXKICHHUS KyJIbTYPHBIX pacTeHud. [{eHTphI OK 02
rpouecc MIPOUCXOXKACHHS JOMAIIHUX )KUBOTHBIX. CopT, moposa, mraMM. COBpeMEHHbIE METOIbI CENEKLMU. MacCOBBIH OK 04
1 MHIUBHUTyaJbHBII OTOOPHI B CENEKINH PACTCHUN M )KUBOTHBIX. OTIEHKa IKCTephepa. bim3kopoacTBeHHOE OK 07
cKpemmuBanue — nHOpuAuHT. YncTas nmuana. CKpeliuBaHne YUCTHIX JIMHKHN. ['eTeposnc, uii ruOpuiHast cuia.
Heponcreennoe ckpemuBanue — aytopuaunr. Otnanénnas rudpuausanust 1 e€ ycrnexu. VICKycCTBEHHBIH MyTareHes
W MOJIyYeHUE TOUIUIONA0B. JIOCTHKEHHUS CENEeKIINH PACTEHUH, )KUBOTHBIX U MUKPOOPTaHU3MOB
Tema 10.2. Coaep:xanue yue0OHOro MaTepuaJa: 0,5
OcHoBbI OMoTexHOMOrUM | broTexHONIOTHs Kak OTpacib MPOM3BOACTBA. | eHHAas HHKeHepus. DTansl co3ganus pexomounantaoi JIHK n
TpaHCTeHHBIX opraHn3MoB. Kierounas nuxenepus. Kierounsie KyabTypbl. MUKPOKIOHAIBHOE Pa3MHOKEHHE
pacrenuii. KiioHnpoBaHue BEICOKOIPOIYKTHBHBIX CETLCKOXO3SMCTBEHHBIX OPTaHN3MOB. DKOJIOTHYECKHE U
straeckue npodsiemsl. MO — reneTndecky MOJU(UIIMPOBAHHBIC OPTaHU3MbI
IIpakTHyeckoe 3ansTHE: [lOCTIIKEHHS CENIEKINH PACTEHUH, )XKUBOTHBIX 1 MUKPOOPTAaHH3MOB 2
IpodeccuonalibLHO OPHEHTHPOBAHHOE CO/IePKaHUe
Tema 10.3. Coaep:xanue yueOHOro0 MaTepuaJa: 1 OK 01 16
Buotexnonornu B )u3Hu 1 | OCHOBHBIE HAIIPABJICHNS COBPEMEHHON OMOTEXHOJIOTHH B MTPO(ECCHOHATIBHOM eI TeNFHOCTH YeoBeKa. MeTo bl OK 02
npodeccun ounotexHonorur. OObEKTH OMOTEXHOJIOTHH. ITHKA OMOTEXHOJIOTHUECKUX OK 04
1 TEHEeTHYECKHX dKCIIepUMEeHTOB. [IpaBmiia mowcka u aHaiau3a OMO3KOIOTHIeCKOr HH(OpMAIH OK 07
13 pa3IMYHBIX UICTOYHHUKOB (HaydHas ¥ yueOHO-Hay4YHas JINTepaTypa, CpeJICTBa MacCOBON MH(pOPMAIUH, CETh K 4.3
WurepHet u npyrue)
IIpakTnyeckoe 3ansiTHE: 2

Kelicel Ha aHanmm3 I/IH(l)OpMaIII/II/I O HAay4YHbIX JOCTHIXXCHUAX B 00J1aCTH T'€HETHYECKUX TCXHOHOFHﬁ, KJICTOYHOM
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WHKEHEPHH, MHUIIEBbIX OHOTEXHOIOTHH.
3ammra Ketica: mpeJCTaBIeHNEe PEe3yIbTATOB PENICHHUs KEWCOB (BBICTYIUICHUE C MTPE3ESHTAINECH)

IIpodeccuoHabHO OPUEHTHPOBAHHOE COJIEPKAHUE

Paszgen 11. Pemenune keiicoB B 00J1aCTH OMOTEXHOJIOTHIH

Tema 11.1.3 Conep:xanue y4eOHOr0 MaTepHaJia: 1 OK 01 17
BuorexHonoruu n Pa3BuTne GMOTEXHOJIOTHH C IPUMEHEHUEM TEXHUYECKUX CHCTeM (OnonHxeHepus, OnonHdopmarnka, ONOHUKA) 1 OK 02

TEXHHUYECKUE CUCTEMBI UX IPUMEHEHHUE B )KU3HH YeJI0BeKa, IIOMCK U aHaIM3 HHPOPMAIMHU U3 Pa3INYHBIX HCTOYHUKOB (Hay4Hast U yueOHO- OK 04
Hay4Hasl JJUTeparypa, CpeICTBa MaccoBOW MH(pOpMaIuH, ceTb HTepHET u Apyrue) OK 07
I[IpakTuyeckoe 3aHATHE: 1 K 4.3
Keiicer Ha aHanmm3 mH(GOpMALUK O Pa3BUTHH OMOTEXHOJOTHH C NMPUMEHEHHEM TEXHHYECKHX CHUCTEM (II0 MHUHHU-
TpyIIam).
3amuTa Kefica: mpeacTaBICHNE Pe3yIbTaTOB PEIICHNS KeCOB (BBICTYIICHNE C MIPEe3CHTAIHEeH)
IIpomesxyrounas arrecrauus (q1uddepeHupoBaHHbIN 3a4eT) 1

Bcero 51 yacoB
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3. YCJIOBUS PEAJIMBAIIMN YYEFHOM JJUCHUIIJINHBI
3.1. Tpe6oBaHUS K MUHUMAJILHOMY MATE€PUAJIbLHO-TEXHHYECKOMY 00ecnedeHH o
Peanuzarus yueOHOM TUCIUIUIMHBI TpeOyeT HAIMYUS y4eOHOTro KaOMHeTa.

O6opynoBaHue yueOHOTO KaOHHETa:
— TOCAJ0YHBIC MECTA MO KOJUYECTBY O0yUaAIOITUXCS,
~ paboyee MeCTO MPENoIaBaTeNs;
—  KOMIUIEKT y4e0HO-METOINICCKOM JOKYMEHTAIUH.
- Mapkepnas 10cka;

Texuuueckue cpencTsa 00yYCHUs:

MYJIbTUMEAUALIPOEKTOP.

— JIOKaJIbHAsl KOMITBIOTEPHAsI CeTh U Ti100anbHas ceTb MHTepHeT;
~ MHTEPaKTHBHAs JOCKa/TaHeb/3KpaH.

- Muxkpockon Levenhuk Rainbow 2L/D2L/2L Plus

Kabuner «buosiorun», ocHaleHHbII 000pyA0BaHUEM: CTOJI JIEMOHCTPALIMOHHBIH (C
PAKOBUHO, TOIBOJKOM U OTBEIEHUEM BOJIbl, CAHTEXHUKOM, JIEKTPUUECKUMHU PO3ETKaAMH,
aBTOMaTaMU aBapUHHOIO OTKIIIOYEHUS TOKa), 1a00paTOPHBI OCTPOBHOM CTON (ABYXCTOPOHHUIA,
C 3aIMTHBIM, XUMOCTOMKHUM U TEPMOCTONKHUM MOKPBITUEM, HAJICTOIBEM, C IIOJICBETKON U
AJIEKTPUUYECKUMHU PO3ETKAMHU, MTOJIBOJIKON U OTBEJICHUEM BOJIbI U CAHTEXHUKOM ), CTYJI
71a00paTOPHBII MOBOPOTHBIN, PErYJIUPYEMBIN IO BBICOTE.

[TpruMepHBIii epedeHb AEMOHCTPALMOHHOTO U JIa00OpaTOpHOro 000py10BaHHUS.

JeMmoHCTpaniioHHOE 000PyI0BaHNE U TPUOOPHI:

— KOMIUIEKT BJIQYKHBIX MPENapaToB A€MOHCTPALIMOHHbBIN

— KOMIUIEKT TepOapueB 10 CHCTEMaTUKE pAcTeHMH C ONpeleIuTeIbHbIMU
KapTOYKaMu

- KOMIUIEKT KOJIJIEKIIMH IEMOHCTPALIMOHHBIN

- 1M (pOBON MUKPOCKOIT OMHOKYJISIPHBIN (C KaMepoit)

JlaGopaTopHo-TexHOJIOTHYEeCKOe  oOopymoBaHue  (1abopatopHoe  00OpyIOBaHME,
puOOpbI, HAOOPHI ISl SKCIIEPUMEHTA, UHCTPYMEHTHI):

- MOJIEIH, MYJISKH, alllJIMKalun

- KOMIUIEKT MOJIEIeN-anIuIMKaui JEMOHCTPAIlMOHHBIN

— KOMIUIEKT aHATOMUYECKHX MOJIENIeN JEMOHCTPAIMOHHBIN

— HA0Op MaJCOHTOJIOTHYECKUX MYJISDKEN

- KOMILJIEKT OOTaHUYECKUX MOJIeNIel JEMOHCTPALIMOHHBIH

- KOMIIJIEKT 300JIOTHYECKUX MOJIENEeH JEMOHCTPALIMOHHBIH

- KOMIUIEKT MYJISDKEH JIEMOHCTPALIMOHHBIN

- CKEJIET YeJIOBEKa

- TOPC yesioBeKa pa30opHbIi

- KOMIUIEKT MOJEIIen

- KOMIUIEKT CKEJIETOB Pa3IMYHbIX KJIACCOB KUBOTHBIX

- TaOJIULbI penbeHbIe

- JIEMOHCTPAIIMOHHBIC YIeOHO-HATJISTHBIE TTOCOOUS

- KOMIUIEKT MOPTPETOB I 0opMiIeHHs KabuHeTa

- nabopaHTCKast 1711 KaOMHEeTa OMOJIOTHH U SKOJIOTHH

- CTOJI C SIIUKAMHU JUIS XpaHEHUs/TyMOo

- Kpeciio opucHoe

- CTOJI 1a00paTOPHBIN MOCUHBIH

- CyLIMJIbHASI TAHETb 7S IOCY 1B
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- mKkad s XpaHeHHs y4eOHBIX TTOCOOHA

- mKad Ui XpaHSHUs BIXKHBIX MTPETIapaToB, 3alTUPAIONIHIACS Ha KITIOY

- mkad 171 XpaHeHusl 1abopaTOPHOU MOCYIbI/TTPHUOOPOB

- 71a00paHTCKUNA CTOJ

- CTYyJ 1a00paTOPHBI

- KOMIUIEKT €pIIeH JIJIsl MBIThSI J1a00PaTOPHOM MOCYIbI.

[TpuMepHBIi MepeyeHb JEMOHCTPAIMOHHOTO W J1a00paTOpHOr0 OOOPYAOBAaHHS HOCHT
PEKOMEH/IaTEIIbHBIA XapaKTep.

3.2. UnopmanmonHoe odecnevyenne 00y4eHust
Ilepeyenb pexkoMeHIyeMbIX Y4YeOHBIX W3/IaHUI, JAONMOJHHUTEJIbHOW JINTEPATYpPhI,
HuTepHeT-pecypcos.

OcHoBHast IMTEeparypa:

1. buonorus. ba3zoBwiii u yrimyOnenHsiid ypoBHH: 10—11 Kiaccel: yueOHUK AJisi CpeTHETO
obmero oOpa3oBanusi/ mox obmel penakmueit B.H.Speiruna.— 2-e w3n., nepepad. u
norm.— MockBa: M3marensctBo FOpaiit, 2025.— 378 c.— (O06meobpazoBaTeIbHBIN
muki).— ISBN 978-5-534-16228-8. — Texkct: snektponHbiii // OO6pa3oBarenbHast
iatdopma Opaiit [caiit]. — URL: https://urait.ru/bcode/579602.

2. buonorus: yueOHUK M MPAKTHKYM JUIS CPETHETO NPOQECCHOHATBHOTO 00pa3oBaHusl/ MO
penakmueit B.H. fApeiruaa.— 2-e uzn.— Mocksa: M3garensctBo FOpaiit, 2025. — 377
c— (IIpodeccuonanpHoe obpazoBanue).— ISBN 978-5-534-09603-3. — Tekcr:
autekTpoHHbId  // OOpa3oBarenbHas miatdopma HOpaiit [caiir]. —  URL:
https://urait.ru/bcode/579596.

3. Jlammukas T.B. buonorms. TecTel: y4eOHHMK ISl cpenHEro MPOQecCHOHATBHOTO

obpazoBanus/ T.B.Jlanumkas.— MockBa: MsmarensctBo HOpaiit, 2025.— 40 c.—
(ITpodeccuonanproe obOpaszoBanue). — ISBN  978-5-534-14157-3. —  Tekcr:
aNeKTpoHHBI  //  OOpa3zoBatenbHass  miatgopma  IOpaiit  [caiit.—  URL:

https://urait.ru/bcode/567611 .
JdomostHuTEIbHAS JIUTEPATYypa:

1. Epemuenko O.3. buomorus: yuenue o Ouocdepe: yueOHOE MOCOOHWE IJIsi CPEIHETO
npodeccuonambHoro obpazoanus/ O.3. Epemuenko.— 3-e u3n., nepepald. U A0m.—
MockBa: W3nmarenbcTBO IOpaiir, 2025.— 224 c¢— (IlpodeccuonampHOE
obOpazoBanme)—  ISBN  978-5-534-19357-2. —  Tekcr:  27€KTpOHHBIA  //
O6pasosarenbHas wiatdopma KOpaiir [caiit]. — URL: https://urait.ru/bcode/556343.

2. KoncrantuaoB B.M. buosnorus s npodeccuil ¥ CnenuaabHOCTeH TEXHUYECKOro M
€CTEeCTBEHHO- Hay4YHOro mnpodwuien: yued. mis CTyd.  yUpexAeHUH cpea. mpod.
obpazoBanus / B.M. KoncrantunoB. — 1l-e wu3n., crep. — M.: OOpazoBareiabHO-
M37aTeNbCKUN HEeHTp «Akaaemus», 2023. — 336 c.

3. Haxaesa B.UM. buonorus: reneruxa. IIpaktudeckuil kypc: ydeOHoe mocoOue Juis
cpemHero mpodeccuoHamsHOro obpaszoBanms/ B.M. HaxaeBa.— 2-¢ m3xa., mepepal. u
norn.— MockBa: MsparensctBo [Opaiir, 2025.— 216 c— (IIpodeccuonanbuoe
obopazoBanme).— ISBN  978-5-534 -20294-6. — Tekcr: ONCKTpPOHHBIA  //
OopazoBarenpHas miardopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/557908 .

4. Tlapmytuna JI.A. Kommuiekt HarmsinHbix nocoduit «buonorusi»: (10 mmakaroB). — M.:
O0pa3oBaTenbHO-U3AATENBCKUM HEHTpP «AKageMus», 2024.
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. TumupsizeB K.A. XKwm3up pacrenns/ K. A.TumupsizeB; mnon penakmuedn JI.M.
Beprmnckoit.— MockBa: WznmatensctBo HOpaiit, 2025. — 248 c¢. — (AnTonorus
Mmbiciin).— ISBN 978-5-534-08585-3. — Tekcr: anextponssiii // OOpa3oBaTenbHas
iatdopma IOpaiit [caiit]. — URL: https://urait.ru/bcode/563015.

HNuTepHer — pecypcebl:
bubnuoTrexka BUIEOYPOKOB MO IMIKOJBbHOW mporpamme MuTepHeTYpok. Pexum mocrtymna:
[www.interneturok.ru 01.05.2025].
Poccuiickast 3JeKTpOHHAs IIKOJIA IO BceM mpeameTaMm. Pexkum goctyma: [resh.edu.ru
01.05.2025].
Enunoe okHo goctymna k oOpa3oBarenbHbIM pecypcam MHTepHeTa mo Ouonoruu. Pexxum
nocryna: [www.window.edu.ru/window 01.06.2025]
OOpa3zoBaTenbHBIA CAaNT IS IIKOJBHUKOB. Pexxum noctyma: [www.alhimikov.net
01.05.2025]
OnektponHass Oubmmoreka bpl'Y. Pexum noctyma: [http://ecat.brstu.ru/catalog/
Y4ebun1e%20u%20 yueoHo-MeToaudeckne%20mocooms |

DnexTpoHHbIA Katajgor Oubmuoteku bpl'Y. Pexxum mocryma: [http:/ /irbis.brstu.ru/
CGl/irbis64r_15/cqgiirbis_64.exe?LNG=&Z211D=&121DBN=BOOK& P21D BN.
01.05.2025]

4. KOHTPOJIb W OIEHKA PE3VJbTATOB OCBOEHUSA YYEBHOW
TACIATITAHBI
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Kontpons u omeHka pe3yJbTaTOB OCBOCHHUS 00I1e00pa30BaTENbHON TUCIMILIMH
pacKpbIBalOTCA Yepe3 AUCLUUILTHHAPHBIE Pe3yJIbTaThl, HalpaBiIeHHbIE Ha (OPMUPOBAHUE OOIIMX
U Tpo(pecCHOHANBHBIX KOMIIETEHIIUH 110 pa3esiaM U TeMaM COJIepKaHus yueOHOro MaTepHuaa.

Oo6masi/npodeccuonann Pazngen/Tema Tun oueHoYHbIX
Hasi KOMIIETEHIIUsI MeponpusiTHii
Tema 2.1 Tema.2.2 Tema 2.3 | BeimoaHeHHEe TPaKTUYECKUX
OK 01 Tema 3.1 Tema 3.2 Tema 3.3 | 3agaHui.

Tema 4.1 Tema 4.2 Tema 4.3 | YcTHBIH onpoc.
Tema 5.1 Tema 5.2 Tema 5.3 | TecTnl

Tema 5.4

Tema 6.1 Tema 6.2 Tema 6.3
Tema 7.1 Tema 7.2 Tema 7.3
Tema 8.1 Tewma 8.2

Tema 9.1 Tema 9.2 Tema 9.3
Tema 9.4 Tema 9.5

Tema 10.1 Tema 10.2
TemalO0.3

Tema 11.1

Tema 1.1

OK 02 Tema 2.1 Tema.2.2 Tema 2.3
Tema 3.1 Tema 3.2 Tema 3.3
Tema 4.1 Tema 4.2 Tema 4.3
Tema 5.1 Tema 5.2 Tema 5.3
Tema 5.4

Tema 6.1 Tema 6.2 Tema 6.3
Tema 7.1 Tema 7.2 Tema 7.3
Tema 8.1 Tewma 8.2

Tema 9.1 Tema 9.2 Tema 9.3
Tema 9.4 Tema 9.5

Tema 10.1 Tema 10.2
Temal0.3

Tema 11.1

Tema 2.1 Tema.2.2 Tema 2.3
OK 04 Tema 3.1 Tema 3.2 Tema 3.3
Tema 4.1 Tema 4.2 Tema 4.3
Tema 5.1 Tema 5.2 Tema 5.3
Tema 5.4

Tema 6.1 Tema 6.2 Tema 6.3
Tema 7.1 Tema 7.2 Tema 7.3
Tema 8.1 Tewma 8.2

Tema 9.1 Tema 9.2 Tema 9.3
Tema 9.4 Tema 9.5

Tema 10.1 Tema 10.2
Temal0.3

Tema 11.1

OK 07 Tema 8.1 Tema 8.2
Tema 9.1 Tema 9.2 Tema 9.3
Tema 9.4 Tema 9.5
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Tema 10.1 Tema 10.2
Temal0.3

Tema 11.1
I[IK 4.3 Tema 9.4 Tema 9.5
Tema 10.3
Tema 11.1.3
OK01 OKO02 OKO04 JuddepeHumrpoBanHbIN

OK 07 IIK4.3

3a4eT
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