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1. IOACHUTEJIbHA A 3AITMCKA
[Iporpamma nucnuIuiMHel « bruonorus» npeaHa3HadYeHa 1 U3y4eHUsI MaTEMaTHKA

B Mpeeyax OCBOCHHUS OCHOBHOM MpodeccHoHaIbHOW 00pa30oBaTeNbHON MPOrpamMMbl
CIIO (OIIOIT CIIO) Ha 6a3e ocHOBHOrO OOIIEro 0oOpa3oBaHMs MPU MOATOTOBKE
cnenuanuctoB cpeadero 3eHa (IITICC3) cnemumansHocTH 15.02.14 OcHamenue
CpEICTBAMH AaBTOMATU3ALIMM TEXHOJOTMYECKUX MPOLECCOB M MPOU3BOJCTB (IO
OTpaCIIsM).

[Iporpamma pazpabotana B cooTBeTcTBUM ¢ TpeOoBaHusimMu PI'OC cpeanero
oOmero o0pa3oBaHus, YTBEPKIECHHOIO INMpUKa3oM MUHHCTEPCTBA 00pa3oBaHUs U
Hayku Poccuiickoii @enepanuu ot 17 mag 2012 roga Ne 413 (¢ usmeHnenusimu ot 12
aBrycra 2022 Ne732), npeapsBisieMbIX K CTPYKTYpE, COACPKAHUIO U IITAHUPYEMbIM
pe3yJibTataM  OCBOCHMS  JIUCHMIUIMHBI  «bHOJOTHS» C€  y4ETOM  OCHOBHOW
oOpa3zoBaTeIbHON MporpaMMmbl  cpeaHero obOmiero oOpazoBanus u  DOI'OC
CHEUATBHOCTH.

Hean wm 3agaum AUCUMIUIMHBI — TpPe0OBaHMS K pe3yJbTaTaM OCBOEHMUSs
TUCUMILTAHBI:

B pe3ysnbTaTe 0CBOCHUS TUCIUTITUHBI 00YUYaIOIMUNACS TOJDKEH 3HATh:

- YPpOBHM OpraHU3allMy U CBOVWCTBA KUBOW MaTEPUU;

— Crpoenuie 1 PyHKIIUHN KIETKU;

- 3aKOHOMEPHOCTHU HACIEACTBEHHOCTH U U3BMEHYMBOCTHY;

- OcHoBHbI€ nON0keHUA Teopun Y. /lapBuHa;

- DTanbl pa3BUTHSI OPraHUYECKOTO MUpA.

B pe3ynbraTe 0CBOEHUS AUCHUIUIMHBI O0YYaIOLIUIICs T0JKEH YMETh:

- Hcnonb30BaTh HOBBIE TTOHATHSI U JIEKCUKY;

— PemaTe 3agaun mo reHEeTHUKE;

- BpIsBIATE BO3JEHCTBUE YEJIOBEKA HA OKPYKAIOLIYIO CPEAY U BO3ICUCTBHUE
Cpellbl Ha YeJIoBeKa.

1.4. Pe3yabTaThl OCBOEHMSI JUCHMILUIMHbI: OCBOCHUE COJIEPKAHUS IUCLUIIIMHBI

oOecneynBaeT JOCTHKCHUC O6y‘IaIOHII/IMI/ICSI CICAYIOIHX PE3YJIbTAaTOB!:
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JIMYHOCTHBIX:

- — Cc(OPMHUPOBAHHOCTh YYBCTBA TOPAOCTH M YBAXKEHHUA K HUCTOPUU U
JOCTHKEHHUSIM OT€UECTBEHHON OMOJIOTMUECKON HAayKH; MPEACTABICHUS O LETOCTHOM
€CTECTBEHHOHAYYHOU KapTUHE MUPA;

- — MOHMMAaHHE B3aUMOCBSI3U U B3aMMO3aBHCUMOCTH €CTECTBEHHBIX HAyK, UX
BJIMSTHUS HA OKPYXKAIOIIYIO CPely, SKOHOMHUECKYIO, TEXHOJIOTUYECKYI0, COI[UATBHYIO
U 3TUYECKYIO CEphI 1eATEIbHOCTH YEJI0BEKa;

- — CIIOCOOHOCTH HCIIONBb30BaTh 3HAHUS O COBPEMEHHOW €CTECTBEHHO-
HAayyHOW KapTUHE MHUpPAa B 00pa30BaTEIbHOW U MPO(PECCHOHAIBHON NEATEeIbHOCTH;
BO3MOXKHOCTH Cpeibl 1Jisl 00ecreueHus: MPOAYKTUBHOIO CaMOOOpPa30BaHuUS;

— — BJIQJICHHE KYJIBTYPOU MBIIIJIEHUS, CIOCOOHOCTh K 0000UIEHUIO, aHAIN3Y,
BOCHPUATHIO MH(POpMAUu B 0OJacCTH E€CTECTBEHHBIX HAayK, IOCTAHOBKE LIENIU U
BBIOOpY IyTeH ee JOCTHXKEeHUs B mpodeccuoHanbHol chepe;

- — CIIOCOOHOCTH PYKOBOJICTBOBATHCS B CBOEH /I€ATEIHLHOCTH COBPEMEHHBIMU
OPUHLIAIIAMU  TOJIEPAHTHOCTH, JMajora M COTPYJHUYECTBA; TOTOBHOCTh K
B3aMMOJICHCTBHIO C KOJUIETaMH, paboTe B KOJIJICKTUBE;

- — TOTOBHOCTb HCIOJIb30BaTh OCHOBHBIE METOJIbI 3aIUTHI OT BO3MOKHBIX
MOCJIEICTBUN aBapuid, KaTacTpod, CTUXUUHBIX OECTBUN;

— — oOylajaHue HaBbIKaMHM Oe30macHOi paboThl BO BpEMsl MPOEKTHO-
UCCIIEIOBATENIbCKOM M IKCIIEPUMEHTAILHON JEATENbHOCTH, MPH HCIOJIb30BAHUU
71a00paTOPHOTO 000PYAOBAHUS;

- — CIOCOOHOCTh HCIOJb30BaTh NPUOOpPETEHHbIC 3HAHMS U YMEHHS B
NPAKTUUECKON JEATEIbHOCTH M TIOBCEAHEBHOM JKM3HHM Ui COOJIOJEHHUS Mep
npo(UIAKTUKN OTPaBJIICHUN, BUPYCHBIX M IPYTHX 3a00JIeBaHUM, CTPECCOB, BPEIHBIX
IpUBBIYEK (KYpEHUs, aJKOTOJIM3Ma, HAPKOMAHHUH); TIPABUJI TIOBEECHUSI B MPUPOTHON
cpene;

- — TOTOBHOCTh K OKa3aHHIO TEPBOM MOMOIIM MPH TPaBMax, MPOCTYAHBIX U
JIpyTrUx 3a00J€BaHUSIX, OTPABICHUSIX MUIIEBBIMU POAYKTAMU;

MeTanpeaMeTHBIX:



— — OCO3HaHHUE COIMAJIbHON 3HAYMMOCTH CBOEH Mpodeccun/CrneruaibHOCTH,
o0JiajaHe MOTHUBAIIMEH K OCYIIECTBICHUIO MPO(HECCHOHAIBHOMN NS TEILHOCTH;

— — TOBBIIIEHUE WHTEIUIEKTYAIBHOTO YPOBHSI B IMPOLECCE U3YYCHUS
OMOJIOTMYECKUX SIBJICHUM, BBIJAIOIIUXCA JIOCTIDKCHHNM OMOJIOTHMH, BOIIEAIINX B
OOIIEYEIIOBEYECKYIO KYJIBTYPY; CIOXKHBIX W TMPOTHBOPECUUBBIX TYTEH pPa3BUTHSA
COBPEMEHHBIX HAYUYHBIX B3IJISJ0B, UJI€H, TEOPHl, KOHIIENIINNA, TUTIOTE3 (O CYIIIHOCTH
U MPOUCXOXKJICHUH KU3HH, YEJIOBEKA) B X0Ji¢ pabOThl C Pa3IMYHBIMU UCTOUHHKAMHU
uHbOpMaInu;

— — CIIOCOOHOCTH OPTraHU30BBIBATH COTPYAHHUYECCTBO €AMHOMBIILICHHUKOB, B
TOM YHCJIE C UCIIOJIb30BAaHUEM COBPEMEHHBIX MH(GOPMAIIMOHHO-KOMMYHHUKAITMOHHBIX
TEXHOJIOTHI;

— — CIOCOOHOCTh NOHUMATh HMPHUHIIUIIBI YCTOWYMBOCTU M IPOJYKTHBHOCTH
JKUBOW TIPUPOJIbI, IMMYyTU €€ U3MEHEHUsS MOJ BIMSHUEM aHTPOIOTEHHBIX (DAKTOPOB,
CIIOCOOHOCTh K CHCTEMHOMY aHaJIM3y TJI00aJbHBIX HKOJOTUYECKUX MpooIieM,
BOIIPOCOB COCTOSIHHMSI OKPYXKAIOWIEH CPEAbl M PAMOHAIBHOIO HCIOJb30BaAHUS
MPUPOIHBIX PECYPCOB;

- — yMEHHE OOOCHOBBIBATH MECTO M POJIb OHOJOTHYECKUX 3HAHUU B
MPAKTUYECKOM JICSITEIbHOCTH JIIOJIEN, pPa3BUTUM COBPEMEHHBIX TEXHOJIOTHUU;
OTPENICIIATH )KUBBIE 00OBEKTHI B IPUPO/IC; MPOBOAUTH HAOIIOEHHUS 32 IKOCUCTEMAMHU C
1IEJIbI0O UX OMHUCAHMS M BBISBJICHUS €CTECTBEHHBIX M AHTPOMOTCHHBIX H3MEHCHHM;
HaXOJUTh U aHAJU3UPOBATH HH(OPMALIUIO O JKUBBIX 00BEKTAX;

— — CHOCOOHOCTh MPUMEHSTHh OMOJIOTHYECKUE M DKOJOTHUCCKUE 3HAHUS IS
aHaJM3a MPUKJIATHBIX TPOOJIEM X03SHCTBEHHOM JIESITEIIHHOCTH;

— — CHOCOOHOCTh K CaMOCTOSITEIbHOMY TIPOBEJICHUIO HCCIETOBAHUM,
MMOCTAaHOBKE €CTECTBEHHO-HAYYHOTO AKCIIEPUMEHTA, HCITIOJIb30BAHUIO
WH(POPMAITMOHHBIX TEXHOJIOTUH JJIsl PEIICHUSI HAYYHBIX U MPOo(EeCCUOHANTBHBIX 3a/a4;
— — CMOCOOHOCTH K OIICHKE 3TUUECKUX aCIEKTOB HEKOTOPBIX MCCIICIOBAaHUH B
obnacTu OMOTEXHOJIOTHHU (KIIOHUPOBAaHUE, UCKYCCTBEHHOE OTUIOOTBOPEHUE);

IIpeamMeTHbIX:



- — c(hOpPMHUPOBAHHOCTh NPEACTABICHUA O POJIM U MeECTe OHOJIOTHMH B
COBPEMEHHOW Hay4YHOU KapTHHE MUPA; TOHUMaHUE PO OUOJIOTUH B (POPMHUPOBAHUU
Kpyro3opa ¥ (yHKITHOHAITBHON TPaMOTHOCTH JIJISl PEIICHUS MPAKTHUCCKHUX 3a/1a4;

- — BJAJCHUE OCHOBOIOJIATAIOIIMMHU MOHATHSAMUA M MPEACTABICHUSIMUA O
YKUBOU MPUPOJIE, €€ YPOBHEBOM OpraHu3alliy U 3BOJIIOLUN; YBEPEHHOE MOJIb30BAHUE
OMOJIOTMYECKOM TEPMUHOJIOTHEN U CUMBOJIUKOM;

- — BJIAJICHUE OCHOBHBIMH METOJIaMH HAYyYHOTO MO3HAHHUSI, UCIOJIb3YEMbBIMU
npu OMOJIOTUYECKUX HCCIICIOBAHUSX JKUBBIX OOBEKTOB M SKOCUCTEM: OMUCAHUEM,
U3MEpPEeHUEM, TPOBEICHUEM HaOJIO/ICHUI; BBISIBICHUE M OIIEHKAa AaHTPOMOTEHHBIX
W3MEHEHUI B IPUPO/IE;

— — c(OpMUPOBAHHOCTh YMEHHUUN OOBACHATH PE3YyJbTAThl OUOJIOTUYECKUX
HKCIIEPUMEHTOB, PEIIaTh AIEMEHTapHbIE OMOJOTUYECKUE 3a/1a4K;

— — c(OpPMUPOBAHHOCTh COOCTBEHHOW TMO3ULMM MO OTHOUIEHUIO K
Oounosiornyeckoi MH(OpMaIMK, MOTYy4aeMON M3 pPa3HbIX HCTOYHUKOB, TJIOOATBHBIM

9KOJIOTHYCCKHUM HpO6HeMaM " IIyTAM UX PCHICHHA.

dopMupyembie 001111e KOMITETCHIIUHN:
OK 07. CopelicTBOBaTh COXpPAHEHHMIO OKPYKAIOUIEH Cpeibl, PEeCypcocOepeKeHuIo,
MPUMEHSITh 3HaHUSI 00 U3MEHEHUHU KJIMMAaTa, TPUHIUITBI OEPEXKIIMBOTO MTPOU3BOJICTRA,

7¢h(HEKTUBHO AEHCTBOBAThH B YPE3BBIYAMHBIX CUTYAIIUSX;

OK 08. Hcnonws3zoBath cpeactBa (GU3HUECKOM KYyIbTYpbl IS COXpPAaHEHUS U
YKPEIUICHHS 3[I0POBbs B IIpoliecce MpodhecCuoHaIbHOM ASSITENHHOCTH U TIOIIEPIKAHMS

HEO0OXOIMMOT0 YPOBHS (PU3HUECKON MOATOTOBIEHHOCTH;



2. CTPYKTYPA U COAEPKAHUE JUCHUIIJIMHBI

O0béM TUCHMIITIMHBI M BUIbI Y4eOHOH PadoThI-

Bup yueOHoi padoThI O6bem yacoB
MaxkcumanbHasi ydeOHAasl HATPy3Ka 72
Oo0s3aTesbHAsA ayAUTOPHASA y4eOHAsl HATPY3KAa 68
B ToMm uncie:

TeopeTnueckoe o0yueHue 48
[IpakTuueckue 3aHsATUS 20
CamocrosTenbHas paboTa 4
[IpomexxyTouHast arTecTanus MPOBOAUTCS B popMe

Ipyroi ¢popMel KOHTpoJs B 1,2 cemecTpax




TemaTnueckuii nuiaH u coaep:kanue gucuunanabl O1.13 «buosoruspy

HauMeHnoBanue TeM

Conep:xkanue y4ye0OHOro MaTepuaJa, J1adopaTopHble padoThl M NMPAKTHYECKUE 3aAHATHS,
camMoCTosiTeIbHasi padoTa

O0BéM
4acoB

1

2

Pa3zpen 1

YueHue 0 KJIeTKe.

Tema 1.1.
Beenenne. Xumuieckasi opraHu3anusi
kiaeTkd. Heopranuveckue Bemecrsa
KJIETKH.

OOBeKT n3ydeHus: OM0I0run — KuBas npupoaa. [Ipu3Haku )KUBBIX OPTaHU3MOB H HX
MHOrooOpasue. YpoBHeBasi OpraHu3alus >KuBOM Ipupoabl U 3BOJIOLUSA. MeTobl TO3HAHUS
KUBOM npupoasl. O61muKe 3akoHOMepHOCTH Ouonoruu. Ponb Ouonorun B popMUpOBaHUU
COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTUHBI MHpa W IPAKTUYECKOW JEATEIBHOCTH
moneil. 3HaueHue OWOJIOTUH TMPH OCBOEHUU MNpodeccuil M CHEeUalbHOCTEH CpeaHero
npodeccroHanbHoro oopazoBanus. CopeprkaHue OMOJIOTHH, €€ POJIb U 3HAUYCHHE B )KU3HU
moaeil. Otpaciu 6uoa0ruu, e€ cBsA3U ¢ ApyruMu HayKaMu. OOBEKT U3ydeHHus] OMOJIOTUH -
ouonornyeckue cucrembl. OOmue npuszHaku Ouosornmueckux cucreM. CoBpeMeHHas
€CTeCTBEHHOHAy4YHasi KapTUHA MUpa.

[uronorus Hayka o kiuerke. M. Ilneinen u T. IlIBaHH — OCHOBOIIOJIOKHUKHU
KJIeTOYHOU Teopuu. OCHOBHBIE TMOJOKEHHS KIETOYHON Teopuu. OCHOBHBIE MOJIOKEHUS
COBPEMEHHOMN KJIETOYHOMU Teopun. Ponp KieTOYHOH Teopun B (GOPMHPOBAHUHU
COBPEMEHHOM eCTeCTBEHHOHAY4YHOI KapTHUHE MUPA.

Bona. Munepanbnbie conu. CtpoeHue v GyHKIUU MOJIEKYJT HEOPTaHUYECKUX BEIIECTB.
B3anMocBs3u cTpoenus u pyHKITHH MOJIEKYII.
Jlekuuu
IIpakTuyeckas padora
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Tema 1.2.

Buonornveckue nmoiauMepsl — OETIKH, CTPYKTypa U CBOMCTBA O€NKOB, (YYHKIIMU OEIKOBBIX

Oprannyeckne BelecTBa KJICTKH. MOJIeKyJ. buonormueckume Karanuzatopel — OeNkH, HMX Kilaccuukauus U pojb B
beaku. o0ecreYeHnH MPOIIECCOB KU3HEIEATEIBHOCTH. bBrOCHHTE3 OEIKOB.
Jlekuun
IIpakTnyeckas padora 2
«benku - a30TO0COAEPKAINE BEILIECTBAY 1
Tema 1.3. VYTneBoasl B KHU3HH PACTCHHM, KUBOTHBIX, TPHOOB U MHUKPOOPraHu3MOB. CTPYKTYpHO —
Opranuyeckne BemecTBa KIETKH. (YHKIIMOHAIBHBIE OCOOCHHOCTU OPraHU3allMd MOHO- U AucaxapuoB. JKupbl — OCHOBHOU
JIunuael. YrieBoasl. CTPYKTYPHBIM KOMIIOHEHT KJIETOYHBIX MEMOpaH M MCTOYHUK 3Hepruu. OCcoOEHHOCTH
CTPOEHHS >KMPOB U JIMIUJAOB, JIEKAIIUE B OCHOBE UX (YHKIMOHAJIBHOW AaKTHBHOCTH Ha
YPOBHE KJIETKU U LEJIOCTHOIO OpraHu3ma.
Jlexknuu 4
IIpakTHyeckas padora !
«HMccnenoBanue )KUpoB U Maceid)
Tema 1.4. JJHK — Monexkynbl HacleACTBEHHOCTH; HUCTOPHS M3y4€HHUS. YPOBHU CTPYKTYpHOU
Opranuyeckue BelIeCTBA KJIETKH. opranuzanuu; Ouonornyeckas ponb JIHK; remermueckmii koj, cBoiictBa koma, PHK;
HyxkJienHOBbIE€ KHCJIOTBI. CTpyKTypa U pyHKuuu. MHpOpMaLnoHHbIe (MaTPHUUHBIE), TPAHCIIOPTHBIE, pPUOOCOMHBIE U
perynsaropusie PHK.
Jlexknuu 4
IMpakTuyeckasi padora 1

«Perienue 3agay 1mo TeMe ((HyKJ'ICI/IHOBLIC KHUCIIOTBI»

Pazpea 2.

Crpoenue U GyHKIUHN YaCTeld U OPraHOU/I0B KJIETKH.




Tema 2.1.
IIpoxkapuoTnyeckue u
JYKAPHOTHYECKHE KJIETKH.
MeMOpaHHbIe OPpraHe/uIbl KJIeTKH.

[TpokapuoTHueckue KIeTKH; GopMbI U pazmepsl. CTpOCHHE UTOIIa3Mbl OAKTEPHATILHON
KJIETKH; OpraHu3aIys MeTabosm3Ma y mpoKapruoT. MecTo u posib IpPOKapHoT B
ouonenoszax. Lluromnazma sykapuoTH4eCcKOi KiIeTKu. MeMOpaHHBIN PHUHLIUT
OpraHu3anuy KJIeTok. Bupycel. Mepbl mpoduiakTHKH pacnpocTpaHeHUs! HH(PEKIIMOHHBIX

Anpo. 3a00J1eBaHUM.
Kiilerounoe sapo — ULEHTp YyHOpPABICHHS KUZHEAEATEIBHOCTU KIETKH CTpyKTypbl
KJIETOYHOTO sJipa: siiepHasi 000704YKa, XpOMOTHUH (FE€TEPOXPOMOTHH ), SAPBILLIKO.
Jlexknun 4
IIpakTnyeckas padora 1
Tema 2.2. [uromnasma. Ctpoenue u pyHknun. Brirrodenus nurorsiazmel. MemOpana.
MemOpaHHbIe OpraHe/LIbl KIeTKH. MemOpaHHBIii TpUHIKI CTpoeHUs. HapyxHas nuroriasmaTiieckas MeMOpaHa.
Huronsazma. MemoOpana. OyHKIMU. DHI0IUIa3MaTHYECKas CeTh: cTpoeHue, pynkuuu. Kommiekc I'onbmku:
JHAOIIA3MATHYECKAs CeTh. CTpoeHue, PYHKIIUU.
Kommaexel osbaxu. Jlekuuu 4
IIpakTHyeckas padora 1
Tema 2.3. XpOMOCOMBI, UX CTpoeHHE. JIUMITONTHBIN 1 ranaouHbIH Habops! XpomocoM. Kapuotur.
HememOpaHHbIe opranesuibl KjieTkd | Pubocomsl: ctpoenue, pynkuuu. Kinerounsiit ieHTp: ctpoenue, pyHkiuu. Llenrpuomnm,
PECHUYKH U KTYTUKHU: CTPOCHHE, QYHKIUH.
Jlekuuu 4
IMpakTuueckasi padora 1
Tema 2.4. JKuzHeHHbIN MUK KIeTKU: uHTepdaza u muto3. da3el Muto3a. Meiios, ero ¢assbl.
Jesenue Kiaerok. Muros. Meiios. Pa3BuTHE MONOBBIX KJIETOK Y PACTCHUH U )KUBOTHBIX.
Jlekuuu 4
IIpakTnueckas padora 1
«CpaBHeHHE MPOIIECCOB MUTO3a U MEN03a»
Paznen 3 Opranusm. PasMHoKeHHe M HHAUBHIYAJbHOE PA3BUTHE OPTraHU3MOB.
Tema 3.1 ®opMbl GECTIONOr0 Pa3MHOXKEHHS: MUTOTHUECKOE JeJICHHE KJIETOK MPOCTEHINNX,
BecnoJioe pasMHo:xkeHue. CIopo0o0pa30BaHKE; MOYKOBAHUE Y OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB;
BEreTaTMBHOE Pa3MHOXKEHHE. DBOJIIOIMOHHOE 3HAaUEHUE OECIIONOT0 pa3MHOKECHHUS.
Jleknun 4




IIpakTnueckas padora

Tema 3.2
Ilosn0BOE pa3MHoOKeHME.
OmnoaorBopeHue

[TonoBoe pa3zMHOKeHHE pacTeHUH U )KUBOTHBIX. [losi0Bast cucrema, opranbl OJI0BOTO
pasmHOoxeHus1. ['amerorenes. [leproapl 00pa3oBaHus MOJIOBBIX KIETOK: pa3MHOKEHHE,
pocT, co3peBanue (Merio3) U (POPMUPOBAHKE MOJOBBIX KJIETOK. OCOOCHHOCTH
criepMaToreHe3a 1 OBOreHe3a. JBOIIOIMOHHOE 3HAYSHHE TI0JI0BOTO Pa3MHOKEHUS.

Ocemenenue u omnonoTBopeHue. HapyxHoe u BHyTpeHHEe OIUIO0TBOPEHHUE.
Pa3BuTre 11OJIOBBIX KJIETOK Y BBICIIMX PACTEHUM; JBOMHOE OILJIOIOTBOPEHHUE.
Om1010TBOpPEHHE Y IBETKOBBIX PACTCHUI U TTO3BOHOYHBIX KUBOTHBIX. HAMBHAYaIbHOE
pa3BUTHE OpraHu3Ma (OHTOTEHE3).

Jlekuu

IIpakTnueckas padora

«CpaBHEHHE POIECCOB PA3BUTHUS MOJIOBBIX KJIETOK Y PACTEHUI U KUBOTHBIX)»

—_

Tema 3.3
IMOpHOHAIbHOE U
MOCTAIMOPHOHAJIbLHOE Pa3BUTHE.

Tumns! sIMLEKIETOK; OCHOBHbIE 3aKOHOMEPHOCTH JpoOIeHUs; 00pa3oBaHue
OJIHOCJIOITHOTO 3apojibliia — Gactyibl. ['acTpynsuus; 3aKOHOMEPHOCTH 00pa30BaHus
JIBYXCIIOMHOTO 3apo/ibllia — racTpysibl. Posib HEpBHOM U SHJOKPUHHOM CUCTEM B
obecrieyeHNH IMOPHOHATTLHOTO Pa3BUTHsI OPraHU3MOB. DOpPMBI TOCTIMOPHOHAIEHOTO
nepuoja pazsutus. Henpsimoe passutue. CTapeHue U cMepTh; OHOIOTHs
MPOIOIDKUTEIHLHOCTH KHU3HH. [[pUIMHBI HapyIIeH!s pa3BUTHsI OpraHu3MOB. JKn3HEeHHBIE
LUKJIBI U YepeioBaHue NokosneHuil. [locnencTBus aakorosus, HUKOTHHA, HAPKOTUYECKUX
BEIIECTB Ha pa3BUTHUE 3apO/IblllIa YeIOBEeKa.

Jlekumnu
IIpakTnueckas padora

Pa3znen 4

OCHOBBI FT€éHETHKH H CCJICKI M.

Tema 4.1.
OcCHOBHBIE 3aKOHOMEPHOCTH
HACJIeICTBEHHOCTH

HcTopus pa3Butus reHeTUKA. OCHOBHBIE NOHATHS I'eHETUKU. [Ipu3HaKky u cBOMCTBA,
TeHbI, aJlJIeNIbHbIE TeHbl. [ eHoTUI U (eHOTHUIl OpraHu3Ma, reHooH . 3aKOHOMEPHOCTH
HacJieI0BaHMsI TPU3HAKOB, BhIsiBIeHHbIE . MeHnaenem. MoHOTHOpUIHOE CKpeIIiBaHUe.
I1epBbIit 3ak0H MeHiens- 3aKOH TOMUHUPOBaHus. Bropoit 3akoH Menaens - 3aKkoH
pacuierienus. Tpetuii 3akoH MeHnenst — 3aKOH HE3aBUCHMOT0 KOMOMHUPOBAHUSI.

Jlekuuu
IIpakTnueckas padora
«Pemenne 3ana4 Ha reHeTudeckue npusHaku. Pemerka [1anHera»
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«CocraBiieHue HpOCTeI\/'IH_II/IX CXCM CKPCIIMBAHUS)

Tema 4.2.
OcHOBHbBIE 3AKOHOMEPHOCTH
MU3MEHYHUBOCTH.

OcHoBHbIe hopMbl H3MeHUHBOCTH. MyTaruu. CBOWMCTBa MyTalllii; COMaTUYECKHUE U
reHepaTuBHble. [IpyunHa 1 yacToTa MyTaluil. JBOJIIOLIMOHHAS POJIb MyTALUH.
KombOunaTtuBHast ©3MEHUMBOCTh. Y POBHU BOZHUKHOBEHUS PA3IMYHBIX KOMOWHAIUI IT'eHOB
U UX POJIb B CO3JIaHUU TEHETUIECKOr0 pa3HooOpasus B nmpeaenax suaa. CTaTUCTHUECKUE
3aKOHOMEPHOCTH MOAU(PUKATMOHHON N3MEHYUBOCTH.
Jlekuuu
IIpakTuyeckas padora

—_ N

Tema 4.3.
Cesiekuns »KUBOTHBIX, PACTEHUH 1
MHKPOOPTaHU3MOB.

LeHnTpbl NpouCX0XKIeHUS! KyIbTYPHBIX pacTeHUu 1 ux MHOrooopasue. Copt, moposa,
mramMM. MeTobI CeJIeKINH PACTEHHI U )KUBOTHBIX: OTOODP M THOpUAN3aLus; (OPMBI
otOopa (MHAWBUIYaTBHBIN U MaccoBbIi 0TOOpP) CeneKiusi MUKPOOPTaHU3MOB.
buotexHonorus u renernyeckas HHxeHepus. JlocTuxkeHuss 1 OCHOBHbIE HAIIPABJICHUSI
COBPEMEHHOM CeJIEKIIMU. 3HaUYEHUE CEIEKLUHU JJIsl pa3BUTUS CEIbCKOXO03HCTBEHHOTO
MIPOU3BOJICTBA, MEAUIIMHCKON, MUKPOOHOJIOTUUECKON U JPYTUX OTpaciien
MPOMBINIJICHHOCTH.

Jlexknuu 2

IIpakTHyeckas padora 3
«CpaBHUTEIbHAS XapaKTEPUCTUKA TOPOJL (COPTOB)»

Pa3zpen 5

ITpoucxoxaenue u pasBUTHE KU3HU HA 3eMile. JBOTIOIMOHHOE YUeHHe.

Tema 5.1.

Pa3BuTHne npeacraBiaenuii 00
3BOJIIOLMH KUBOI npupoas! 10 Y.
JdapBuna.
IIpoucxoxaeHnue 4yenoBeka.

Pa3Butne OGuonoruu B nogapBuHoBckuii nepuoa. Padotsr K. JIunnes no cucremaruke
pacteHnii u xuBoTHBIX. Tpynel XK. KroBse. OBomtonnonnas reopust JK.- b. Jlamapka.
[Tpennocsuiku Bo3HUKHOBeHUS yueHus Y. [lapBuna: noctuykeHus B o0nactu
€CTEeCTBEHHBIX HayK, dKCIeUIMOHHbIN MaTepuan Y. Jlapsuna. Yuenue Y. [lapuna 06
HCKYCCTBEHHOM U €CTeCTBEHHOM oTOOpe. By — sBomononnas eaunuia. boproa 3a
CYIIECTBOBaHHME U €CTECTBEHHBIH 0TOOP.

Jlexknun

IIpakTnyeckas padora 2
«buonorundeckue ocooeHHOCTH YenoBeka pa3yMHOTO» 3
«AHaJIM3 ¥ OLIEHKA Pa3JIMYHbIX TMIIOTE3 IPOUCXO0XKIACHUS KUZHI

Camocmosamenvnas paboma — 4 uaca

Bcero no mucrumniauue 72
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YCJIOBUSA PEAVIMBALINU JUCHUTIJIMHBI

JUIs peanu3anuy MporpaMMbl AWCIHILIAHBI JODKHBI OBITH MPEITyCMOTPECHBI
CIICAYIONINE CICTIHATIbHBIC ITOMETIICHHSI:

HaJIMYUe  yd4eOHOro  KaOWHETa  «CeCTeCTBCHHOHAYYHBIX  JIMCIIATLIMH
o0opyaoBaHuE yueOHOTO KaOWHeTa:

* [TOCAJOYHBIC MECTA 110 KOJUYCCTBY 00yUarOIINXCS;

* pabouee MeCTO MPEro1aBaTeIs.

* KOMIUICKT y4eOHO-HATJIAIHBIX TOCOOUH

[lepedyeHb pekOMEHIyeMbIX yueOHbIX U3nanuii, UHTepHeT-pecypcos,

JOTIOJIHUTEBHOM JINTEPATYPBI

OcHo6HblE UCMOYHUKU

1.MamontoB, Cepreii ['puropbeBuu. OOmiasi OuosoTHUS y4€OHUK IJisi CPEAHETO
npodeccuoHanbHoro odopazoanus [['pud Munobpuayku PO]/ C. T'.

Mamonros, B. b. 3axapos. - 13-e u3n., crep. - Mocksa : KnoPyc, 2020. - 323 ¢. —
2.Tynsxosa, O. B. buonorus : yueonuk mns CIIO / O. B.TynsakoBa. — Capatos :
[IpodobpazoBanue, 2020. — 450 c. — ISBN 978-5-4488-0746-6. — Tekcr :
anexkTpoHHbIH // Iludposoii oopazoarensHbiii pecype IPR SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/105785 .html

3.Bepxomenuena, 0. II. buomoruss : yueOHoe mnocobue mms CIIO / FO. IL
BepxomennieBa. — Capatos : [Ipodobpazosanue, 2020. — 146 c. — ISBN 978-5-
4488-0651-3. — Texkcr : anextponHsiid / Hupposoit OBC IPR SMART Pexum
nocryna: https:// www.iprbookshop.ru/91854. html

Jlonoanumenshnsie UCMOYHUKU

1. 3axapoB B.b. buonorus: yueonuk st 10—11 kmnaccos :0a30Bb1it ypoBeHb / B.b.
3axapoB. - Mocksa : Pycckoe cioBo, 2021. - 352 c. - ISBN 978-5-533-01425-0. -
URL: https://ibooks.ru/products/374940

2. Jlanunos C.b. buonorus: yueonuk ans 10 knacca . bazosslii yposens / C.b.

Janunos. - Mocksa : Pycckoe cioBo, 2020. - 208 c. - ISBN 978-5-533-00656-9. -
12
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URL: https://ibooks.ru/products/374132

3.Janunos C.b. buonorus: yuebnoe nocodue ais 11 knacca . bazoBblil ypoBeHs /

C.b. Jlanunos. - Mockga : Pycckoe cioBo, 2020. - 224 c. - ISBN 978-5-00092-012-

1. - URL: https://ibooks.ru/products/3741333

HNuTepHeT-pecypcol

[Tepeyerr nMHDOPMAITMOHHBIX PECYpCOB IJISi HMCIOJIL30BaHHS B 00pa30BaTEIbHBIX

OpraHM3alysgIX, PEAIM3YIOUIMX  MPOrpaMMbl  CPEIHEro  MpodeccHOHATBLHOIO
oOpa3oBaHUsI

Ne| Ha3zBanme pecypca CcebLika

1 | DnekTpoHHO- eLIBRARY.RU,

OuoOIMoTEYHAas cCUCTEMA
"HayuHas 3JIeKTpOHHAs
ouobmmoreka"

2 | Menunareka
00pa3zoBaTebHBIX

pecypcos

http://store.temocenter.ru/

3 | DnexTpoHHO-
OnOIMOTEYHAs CUCTEMA

www.biblio-online.ru

«OPAWTY»
4 | SIkmacc https://www.yaklass.ru
5 | Yun.py https://uchi.ru
6 | Uudoypox https://infourok.ru
7 | bubnuoreka https://interneturok.ru/
BHJICOYPOKOB

IV. KOHTPOJIb 1 OLIEHKA PE3VYJIbTATOB OCBOEHUA INCHUIJINHBI

Pe3ynbpratrhl 00ydeHus

Kpurepun ouenku

MeToab! OlLIEHKH

3Hanuqa:

- YpoBHU

YKABON MaTepuu;
— Ctpoenue

(YHKUMU KIIETKH;

OpraHM3alii W CBOWCTBA

— c(pOpMHUPOBAHHOCTh
MPEACTABJIEHUI O POJIK U
MecTe OMOJIOTHH B
COBPEMEHHOW HAYYHOU
KapTUHE MUPA;
TMOHUMAHUE POJIH

U | OMOJIOTHH B

dbopmupoBaHUU
Kpyro3opa u
(byHKIIMOHATBHOU
I'PaMOTHOCTH TSI

YCTHBIN ¥ TUCbMEHHBIN
OITPOC, TECTOBBIN
KOHTPOJIb, TPOBEpPKa
MPaKTUYECKUX paboT U
BHEAYAUTOPHOU
CaMOCTOSITEIIbHON
paboTHI.
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- 3aKOHOMEPHOCTHU
HACJIEICTBEHHOCTHU U
W3MEHYUBOCTH;

- OCHOBHEBIE
noyiokeHust  Tteopun Y.
JlapBuHa;

- DTanbl pa3BUTHUA
OpraHUyYeCcKOTO MUPA.

B pesynbrate oOcCBOEHHUS
U CITATIIINHBI
oOyyaromuiics JIOJKEH
YmMmenus:

- Hcnonp3oBaTh
HOBBIC TTOHATHSI U JICKCUKY;
— Pematy 3amaum
110 TCHETHUKE;

- BroiaBnsarh
BO3CHCTBUE YEJIOBCKA Ha
OKpYXKAIOUIyl0 Cpeay u
BO3JECHUCTBUE Cpeapl HaA

YCJIOBCKA.

pEIICHUS TPAKTUICCKUX
3a/1a4;

— BJIQJICHUE

OCHOBOTIOJIAT AIOIIMHU
MTOHSTUSMH U
MIPEICTABJICHUSIMU O
’KUBOU MPUPOJIE, €€
YPOBHEBOW OpTraHU3aLNH
1 DBOJIIOIIMH; YBEPEHHOE
MI0JIb30BaHHUE
OMOIOTHYECKOM
TEPMUHOJIOTHEHN 1
CHUMBOJIMKOM;

— BIJIaJICHUC OCHOBHBIMHU
METOaMH HAYYHOTO
ITO3HAHMUS,
WCITOJIB3yEMBIMH TIPH
OMOJIOTHUYECKHUX
HCCIICIOBAHMSX JKHBBIX
00BEKTOB 1 IKOCUCTEM:
OTIMCaHHUEM, H3MEPECHHEM,
MIPOBEJICHUEM
HaOJII0/ICHUI; BBISIBIICHHUE
1 OIIEHKA aHTPOIIOTeHHBIX
VW3MEHEHU B IIPUPOJE;

— ¢(pOpMHPOBAHHOCTH
YMEHUM OOBSACHSTH
pE3yNIBTATHI
OMOJIOTHUYECKHUX
AKCIIEPUMEHTOB, PEIIaTh
DJIeMCHTapHbBIE
OMOJIOTUUCCKHE 3a/1aUH;
— ¢(pOpMHPOBAHHOCTH
COOCTBEHHOM TTO3HITNH T10
OTHOIIICHHIO K
OMOJIOTHYEeCKOM
uHdopmaIuu,
MOJIy4a€MOU U3 Pa3HBIX
HMCTOYHUKOB,
T100aJIbHBIM
HKOJIOTHYECKUM
npoOiemMaM U MyTIM UX
pEIICHMS.
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