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1. IOACHUTEJIBHA A 3ATIMCKA

[Iporpamma nuctuminHel «buosiorus» npenHazHavyeHa Jyisl U3y4eHUsE MaTeMaTHKH
B Tpejieiiax OCBOCHHUS OCHOBHOW MPO(ECCHOHAIBHON 00pa30BaTebHON MPOTrPaMMbI
CITIO (OIIOIT CIIO) Ha 6a3e oCHOBHOTO OOIIEro 0Opa3oOBaHMS TPU TMOATOTOBKE
CIICIIMATIUCTOB CpeaHero 3BeHa  (IITICC3) CIICIIUATILHOCTH 40.02.04
«¥OpucnpyaeHuus».

[Tporpamma paspaborana B cooTBeTcTBUU ¢ TpeboBanusimu PI'OC cpenHero
oO1ero o0pa3oBaHus, YTBEPKIEHHOTIO MpUKa3oM MuUHHCTEpCTBA 00pa3oBaHUS U
Hayku Poccuiickoit @eneparuu ot 17 mas 2012 roga Ne 413 (¢ usmenenusimu ot 12
aBrycra 2022 Ne732), npeabaBisieMbIX K CTPYKTYpe, COACPKAHUIO U TUIAHUPYEMbIM
pe3yibTaTaM  OCBOCHHUS  JUCHUIUIMHBI  «buomorus» ¢  y4eToM  OCHOBHOM
o0pa3oBaTenbHON MPOTrpaMMbl CpeaHero oOIero o00pa3oBaHUs, YTBEPKICHHOU
npukazoM MunuctepcTBa npocelienusi Poccuiickoit @eneparuu 23 HosOpst 2022
roga Nel014, u ®I'OC cnennajabHOCTH.

Heam wm 3agaym AUCHMILIMHBI — TpPe0OBaHMS K pe3yJbTaTaM OCBOCHUS

AUCHUILINHBI:
B pe3ynbraTe 0CBOEHUS TUCHUILUIMHBI 00y4arOUIUNCS T0KEH 3HAThD:

- YpOBHU OpraHu3alvii U CBOWCTBA )KUBOM MATEPUU;

- Crpoenuie v PyHKIIUHN KIETKU;

— 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH U U3MEHUYNBOCTH;

- OcHoBHblIe nonoxeHust reopuu Y. /lapBuHa;

- DTarbl pa3BUTHS OPTraHUYECKOTO MUPA.

B pe3ynbTaTe 0CBOCHHUSI TMCUUIIIMHBI 00Y4YalOIIUNACS TOJKEH YMeETh:

— Hcnonb30BaTh HOBBIE IOHATUS U JICKCUKY;

— Pemats 3agaun Mo reHeTHUKE;

- BBISABIIATE BO3AEHUCTBUE YEIIOBEKA HA OKPYKAIOLIYIO CPEANY U BO3IAECHCTBUE
Cpebl HA YETIOBEKA.

1.4. Pe3yabTaThl OCBOEHHSI JUCHMILUIMHBI: OCBOCHUE COJIEPXKAHUS ITUCLUIIIMHBI
o0ecreuynBaeT JOCTIKEHNUE 00YJaIOMUMUCS CIEAYIOINX PE3YIbTaTOB:
JIMYHOCTHBIX:

— — c(hOpMUPOBAHHOCTh YYBCTBA TOPJAOCTH U YBAKEHHS K HCTOPUU U
JTOCTIKCHHUSIM OT€UECTBEHHON OMOJIOTMYECKOW HAayKW; MPECTABICHUS O IEJIOCTHOM

€CTECTBEHHOHAYYHOU KapTUHE MUPA;



- — MOHUMAaHWE B3aMMOCBSA3U U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAyK, UX
BIIMSHUS HA OKPYKAIOILIYIO CPely, IKOHOMUYECKYIO, TEXHOJIOTHYECKYIO, COLUAIIBHYIO
U 3TUYECKYIO CPephl IeATEeIbHOCTH YEJI0BEKa,

- — CHOCOOHOCTh MCIOJIb30BaTh 3HAHUS O COBPEMEHHOW €CTECTBEHHO-
HAay4YHOW KapTWHE MHpa B 00pa30BaTeIbHOM M MPO(ECCHOHATBLHON ACATEIHHOCTH;
BO3MOXKHOCTH CPEJIbI 7151 00ecTieueHus: MPOAYKTUBHOTO CaMOOOpPa30BaHNUS;

- — BJIQJICHUE KYJBTYPOU MBIIUIECHUS, CIOCOOHOCTH K 0000IIEHHIO, aHATU3Y,
BOCHPUATHIO MH(POpPMAIMU B OOJACTH E€CTECTBEHHBIX HAayK, MOCTAHOBKE IIENTU U
BBIOOPY MyTEH €e TOCTUKEHUS B MPOPECCHOHATIBHOM cdepe;

- — CIIOCOOHOCTH PYKOBOJICTBOBATHCS B CBOEH J1€ATEIBHOCTH COBPEMEHHBIMU
INPUHLHANIAMA  TOJEPAHTHOCTH, JHAJIOra W  COTPYJHHYECTBA; TOTOBHOCTH K
B3aMMOJICHCTBHIO C KOJUIETaMH, paboTe B KOJIJIEKTUBE;

- — TOTOBHOCTH HCIOJIb30BaTh OCHOBHBIE METOJBI 3AIMTBHI OT BO3MOKHBIX
MOCJIEICTBUN aBapuid, KaTacTpod, CTUXUUHBIX O€CTBUN;

- — oOjanaHue HaBblkaMM Oe3omacHOW pabOThl BO BpeMsl MPOEKTHO-
MCCIIEIOBATENbCKOM M DKCIEPUMEHTAJIBHOM JEATEIIBHOCTH, IPU HCHOJb30BAHUH
J1a060paTOpHOTO 000PYIOBAHUS;

— — CHOCOOHOCTH HCIOJIb30BaTh MPUOOPETEHHbIE 3HAHUS M YMEHHUS B
MPAKTUYECKON JESITENIbHOCTH W TIOBCEAHEBHOM JKU3HU JUIA COONIOACHUS MEp
npo(UIaKTUKN OTPABJICHUN, BUPYCHBIX M IPYIHX 3a00JIeBaHUM, CTPECCOB, BPEIHBIX
MPUBBIUEK (KYpEHUs, aIKOTOJIM3Ma, HApPKOMaHUM); MPaBUJI TOBEACHUS B IPUPOAHON
cpene;

— — FOTOBHOCTH K OKa3aHHIO MEPBOW IMOMOIUM MPU TpaBMax, MPOCTYIHBIX H
JIpYrux 3a00J€BaHUAX, OTPABICHUSAX MUILIEBBIMU IPOTYKTAMH;

MeTtanpeaMeTHBIX:

- — OCO3HAHUE COLIMAIbHOM 3HAYMMOCTH CBOEH Mmpodeccuu/crennanbHOCTH,
oOnajiaHle MOTUBALIMEN K OCYIIECTBICHUIO TPO(PECCUOHATLHOMN €SI TEIbHOCTH;

- — TIOBBIIIEHWE WHTEIUIEKTYaJIbHOTO YPOBHS B TIPOLECCE H3YyYEHHS
OMOJIOTMYECKUX SIBJICHUW; BBIJAIOIIMUXCA JOCTHXKEHMM OMOJOrMu, BOLIEAIIUX B

OOIIIEYETIOBEYECKYIO KYJNbTYpPY; CIOXKHBIX M NPOTHBOPEUMBBIX IyTEH pPa3BUTHUS
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COBPEMEHHBIX HayUYHBIX B3IJIS0B, UJICH, TEOPHM, KOHIIETIINMA, TUIOTE3 (O CYIIHOCTH
U MPOUCXOXKJICHUH KU3HH, YEJIOBEKA) B X0Ji¢ pabOThl C pa3IUYHBIMU UCTOYHUKAMHU
uHbOpMaInu;

- — CIIOCOOHOCTh OPTraHU30BBIBATh COTPYAHUYECTBO €AMHOMBIILICHHUKOB, B
TOM YHUCJIE C UCTIOJb30BaHUEM COBPEMEHHBIX WH()OPMAITMOHHO-KOMMYHHUKAITMOHHBIX
TEXHOJIOTHH;

- — CHOCOOHOCTh NOHUMATh NPHUHIUIIBI YCTOWYMBOCTU M IPOJYKTHBHOCTH
KUBOW TPUPOJIBI, MTyTH €€ W3MEHEHHUS O] BIUSHUEM aHTPOMOTEHHBIX (haKTOPOB,
CIIOCOOHOCTh K CHCTEMHOMY aHaIM3y TJ00QIBHBIX JKOJOTHYECKUX IMpooIieM,
BOIIPOCOB COCTOSIHHMSI OKPYXKAIOWIEH CPEIbl M PAMOHAIBHOTO HCIOJb30BaAHUS
MIPUPOIHBIX PECYPCOB;

- — yMeHHE€ OOOCHOBBIBAaTb MECTO M pOJIb OWOJOTHYECKHX 3HAHWU B
MPAKTUYECKOM JICSITEIbHOCTH JIIOJIEW, PAa3BUTUH COBPEMEHHBIX TEXHOJOTHM;
OTPENIEIIATH )KUBBIE O0OBEKTHI B IPUPO/IC; MPOBOAUTH HAOIIOEHHUS 32 IKOCUCTEMAMHU C
IIEJIbI0O UX OMMUCAHMS M BBISIBJICHUS €CTECTBEHHBIX M AHTPONOTCHHBIX H3MEHCHUH;
HaxXOJUTh U aHAJU3UPOBATh HH(OPMALIUIO O )KUBBIX O0BEKTaX;

- — CIOCOOHOCTh MPUMEHSTH OMOJIOTHUECKHUE W DKOJIOTHYSCKUE 3HAHUS IS
aHaau3a MPUKJIAAHBIX TPOOJIEM XO3SIUCTBEHHOM €SI TENHLHOCTH;

- — CHOCOOHOCTh K CaMOCTOSITEIbHOMY TIPOBEJICHUIO HUCCIEIOBAHUM,
IMOCTaHOBKE €CTECTBEHHO-HAYYHOTO AKCIIEPUMEHTA, HCII0JIb30BaHMIO
MH()OPMAITMOHHBIX TEXHOJIOTUHN JJIsl PEIICHUSI HAYYHBIX U MPOdEeCCUOHANIBHBIX 3a/1a4;
- — CMOCOOHOCTD K OIICHKE 3THUYECKHX aCIIEKTOB HEKOTOPBIX MCCIICIOBAaHUH B
obnacTu OMOTEeXHOJIOTHHU (KJIIOHUPOBAaHUE, UCKYCCTBEHHOE OTUIOIOTBOPEHUE);
IpeamMeTHbIX:

- — c(opMHPOBAHHOCTh TPEACTABICHUA O POJX M MECTe OHOJIOTHH B
COBPEMEHHOW HayYHOU KapTHHE MHUPA; TOHUMaHUE POJIK OUOJOTUM B (hOPMUPOBAHUU
Kpyro3opa v pyHKIIMOHAIBHOU TPaMOTHOCTH JJIsl PEIICHUS IPAKTUUECKUX 3a]1ay;

- — BJIaJICHUE OCHOBOIIOJIAralONIUMH TOHATUAMU M TMPEACTABICHUSMH O
JKUBOUM MIPUPOJIE, €€ YPOBHEBOM OPraHU3aIlMU U 3BOJIIOIUN; YBEPEHHOE MOJIb30BAHUE

OMOJOrMYECKON TEPMUHOJIOTUEN U CUMBOJIMKOM;
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- — BJIaJICHHE OCHOBHBIMU METOJIaMU HAYYHOTO MO3HAHMS, UCIIOJIb3YEMBbIMU
npyu OMOJIOTHYECKUX MCCICIOBAHUAX KHUBBIX OOBEKTOB M SKOCHCTEM: OIHMCAHUEM,
U3MEpEeHHEeM, MPOBEACHUEM HAOJIIOJCHMIA;, BBISIBICHHE U OILEHKAa AHTPOIOTE€HHBIX
U3MEHEHU B IPUPOJIE;

— — c(hOpPMUPOBAHHOCTh YMEHUN OOBSICHATH PE3yIbTaThl OMOJOTHYECKHX
HKCIIEPUMEHTOB, PEIIaTh AIEMEHTapHbIC OMOJIOTHUECKHE 3a/1aUH;

- — copMHPOBAaHHOCT COOCTBEHHOW TMO3WIMM 1O OTHOLICHHIO K
Ononornyeckor WHGOPMAIMH, TOJYIaeMOW W3 Pa3HBIX MCTOYHUKOB, TJIOOATHHBIM

9KOJIOTHYCCKHUM HpO6HeMaM " IIyTAM UX PCHICHHA.

dopmupyembie 00ITUE KOMIIETEHIIUN:
OK 07. CopelicTBOBaTh COXpPAHECHHMIO OKPY’KAIOIIEH Cpeibl, PecypcocOepekeHuIo,
MPUMEHSThH 3HaHUSI 00 U3MEHEHUHU KJIMMAaTa, IPUHIUIIBI OEPEXIIMBOTO MTPOU3BOJICTBA,

3¢ ()EeKTUBHO AEMCTBOBATh B UPE3BbIYAWHBIX CUTYALUSX;

OK 08. Hcnonws3zoBath cpeacTBa (U3HUECKOW KYJIbTYpbl JI COXpPAaHEHUA U
YKpPEIIEHUS 310pOBbs B ITpoLiecce MpodhecCnoHaTbHOM AeITETbHOCTH U MOIepKAHUS

HEO0OXOIMMOr0 YPOBHS (PU3UUECKON MOATOTOBIEHHOCTH;



2. CTPYKTYPA U COAEPKAHUE JUCHUIIJIMHBI

O0béM TUCHMIITIMHBI M BUIbI Y4eOHOH PadoThI-

Bup yueOHoi padoThI O6bem yacoB
MaxkcumanbHasi ydeOHAasl HATPy3Ka 72
CamocrosiTesibHas padoTa 4
Oo0s3aTesbHAsA ayAUTOPHAA y4eOHAsl HATPY3KAa 68
B Tom yucie:

TeopeTuueckoe o0yueHue 48
[IpakTueckue 3aHATHS 20
[IpomexxyTouHast arrectauus — Apyrue GopMbl

KOHTpoJisd B 1 cemectpe, nuddhepeHIMpOBaHHbBIN

3a4eT BO 2 CEMECTPE.




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

HauMeHnoBanue TeM

Conep:xanue y4ye0OHOro MaTepuaJa, J1adopaTopHbie padoThl M MPAKTHYECKUE 3AHATHS,
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
*uBOU mpupoasl. O0mue 3akoHOMepHOCTH Ononoruu. Ponp Guonoruu B hopMupoBaHUH
COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTUHbI MHpa W IPAKTUYECKOW JEATEIBHOCTH
moneil. 3HaueHue OWOJIOTUH TMPH OCBOEHUU MNpodeccuil M CHEeUalbHOCTEH CpeaHero
npodeccuoHaabHoro oopazoBanus. Copep)kaHue OMOJIOTHHU, €€ POJIb U 3HAYCHHE B )KU3HU
moaeil. Otpaciu 6uonoruu, e€ cBs3u ¢ ApyruMu Haykamu. OOBeKT u3ydeHus: OMoJIoruy -
ouonornyeckue cucrembl. OOmue npuszHaku Ouosornmueckux cucreM. CoBpeMeHHas
€CTeCTBEHHOHAy4YHasi KapTUHA MUpa.

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

Bona. Munepanbubie conu. CTpoeHue U GyHKIUU MOJIEKYJI HEOPraHMUECKUX BEIIECTB.
B3anMocBs3u cTpoenus u pyHKITUH MOJIEKYI.
Jlekuuu
IIpakTuyeckas padora

NS \S]




Tema 1.2. Buonornyeckue moauMepsl — OEIKH, CTPYKTypa U CBOMCTBA O€IKOB, (DYHKIIMU OEIKOBBIX
Oprannyeckue BelecTBa KJICTKH. MoJieKyJ. buonormueckme Karanmuzatopel — OenkH, HMX Kilaccuukauus U poib B
beaku. o0ecreYeHnH MPOIIECCOB KU3HEIEATEIBHOCTH. bBOCHHTE3 OETKOB.
Jlekuun
IIpakTnyeckas padora 2
«benku - a3oTocoaepKalre BEIECTBA» 2
Tema 1.3. VYTrieBoasl B KHU3HH PACTCHHM, )KUBOTHBIX, TPHOOB U MHUKPOOPraHu3MoB. CTPYKTYpHO —
Opranuyeckne BelEeCTBA KJIETKH. (YHKIIMOHATIBHBIE OCOOCHHOCTU OpPraHU3alMd MOHO- U AucaxapujoB. JKupbl — OCHOBHOU
JIunuael. YrieBoasl. CTPYKTYPHBI KOMIIOHEHT KJIETOYHBIX MEMOpaH M HUCTOYHUK dHepruu. OcoOeHHOCTH
CTPOEHHS >KMPOB U JIMIUJAOB, JIEKAIIME B OCHOBE MX (DYHKIMOHAJIBHOM aKTMBHOCTH Ha
YPOBHE KJIETKU U LEJIOCTHOIO OpraHu3ma.
Jlexknun 2
IIpakTHyeckas padora 2
«HMccienoBanue KUpOB U Macein»
Tema 1.4. JHK — Monekynbsl HacleICTBEHHOCTH; MCTOpUS H3y4EHHUsA. YPOBHHU CTPYKTYpHOU
Oprannyeckue BelecTBa KICTKH. opranmzainuu; Ouonornyeckas ponb JIHK; renmetmueckmii koxa, cBoiictBa koma, PHK;
HyxkyienHOBbIE KHCJIOTHI. cTpykTypa u ¢pyHkuuu. MHPpopManmoHHbie (MaTpUyHbIE), TPAHCIIOPTHBIE, pUOOCOMHBIEC U
perysaropssie PHK.
Jlexknun 2
IIpakTnueckas padora 2

«Pemrenne 3aaa4d 110 TEMC ((HYKJ'ICI/IHOBble KHCIIOTBD»

Pazpgea 2.

Crtpoenue n GyHKIMM YACTeld 1 OPraHOUI0B 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 2
IIpakTnyeckas padora 2
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 2
IIpakTHyeckas padora 2
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
IpakTuyeckas paGora 2
Tema 2.4. JKuzHeHHbIN MUK KIeTKU: uHTepdaza u muto3. da3el Muto3a. Meiios, ero ¢assbl.
Hesenue kieroxk. Murtos. Meios. Pa3BuTHE MONOBBIX KJIETOK Y PACTCHUH U )KUBOTHBIX.
Jlekuuu 4
CamocrosiTebHa padora 1
1. PaboTa c y4eOHBIMH TEKCTaMHU.
2 CpaBHuTenbHas XapakTepucThka Muro3a u meiosa
Paznen 3 Opranusm. PasMHoKeHHe M HHAUBHIYAJbHOE PA3BUTHE OPraHU3MOB.
Tema 3.1 ®opmbl GECTIONOr0 Pa3MHOXKEHHS: MUTOTHUECKOE JeJICHHE KIETOK MPOCTEHIINX,
BecnoJioe pasmMHo:xkeHue. CIOopo00pa30BaHKE; MOUYKOBAHUE Y OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB;
BEreTaTMBHOE Pa3MHOXKEHHE. DBOJIIOIMOHHOE 3HAaUEHUE OECIIONIOT0 Pa3MHOKECHHUS.
Jleknun 4




CamocrosiTesibHa padoTa
1. Pabota c ydeOHBIMH TEKCTaMHU.
2. INoxnroroska coobienus «buonaoruueckas posib OECIOIOr0 pa3MHOKEHUS»

Tema 3.2
IHosi0BOE pasMHOKeHHE.
Onsonorsopenne

[TooBOE pa3MHOKEHUE pacTEHUH U )KUBOTHBIX. [10oyI0Bast cucrema, opransl OJIOBOTO
pazmHoxeHus. ['amerorenes. Ileproabt 00pa3oBaHusl MONOBBIX KJIETOK: pa3MHOKEHUE,
pocT, co3peBaHue (Meiio3) U GopMUPOBaHUE TIOJIOBBIX KJIETOK. OCOOEHHOCTH
CIIEpMAaTOreHe3a U OBOreHe3a. DBOJIIOIMOHHOE 3HAYEHHUE TTOJI0BOTO Pa3MHOXKEHHUSI.

Ocemenenue u omtonoTBopeHue. HapyHoe 1 BHyTpeHHEE OIUIO0TBOPECHHUE.
Pa3BuTHE MOJIOBBIX KJIETOK Y BBICHIMX PACTEHUM; ABOMHOE OIIOJJOTBOPEHHUE.
Om1010TBOPEHHE Y IBETKOBBIX PACTCHHIA U TIO3BOHOYHBIX KUBOTHBIX. HIMBUTyaIbHOE
pa3BUTHE OpraHu3Ma (OHTOT€HE3).

Jlekuuu

CamocrosiTebHa paGoTa
1. Pabora c yueOHBIMH TEKCTaMHU.
2. TloaroroBka cooOmieHuit «Pojb MOJIOBOTO Pa3MHOKEHHUS B BOIIOIIUN OPTaHH3MOBY
«BnusHUE OKpY’KaroIei cpeabl Ha pa3MHOKEHHE OPTaHU3MOBY

Tema 3.3
OMOpHOHAIbHOE U
NMOCTIMOPHOHAJILHOE Pa3BUTHE.

Tunsl ARIEKIETOK; OCHOBHBIE 3aKOHOMEPHOCTH JpoOieHus; 00pa3oBaHue
OJIHOCTIOMHOTO 3apO/IbIiia — OJIaCTyIbI. ['acTpysiys; 3aKOHOMEPHOCTH 00pa30BaHUs
JIBYXCJIOMHOTO 3apo/ibllia — racTpyisl. Pojib HEpPBHOM M SHIOKPUHHON CUCTEM B
obecrieueHn SMOPUOHAIEHOTO Pa3BUTHS OpraHU3MOB. POpPMBI TOCTIMOPHUOHAIBHOTO
nepuofa pazputusa. Henpsmoe pazsutue. CtapeHue u cMepTh; OHOI0THs
MPOAOJIKATEIIBHOCTH KU3HU. [[pUurHbI HapyIIeHUs: pa3BUTUS OPraHU3MOB. JKU3HEHHbBIE
LUKJIBI U YepeloBaHUE NTOKoJIeHu. [locencTBus ankoromis, HUKOTUHA, HAPKOTUYECKUX
BEIIIECTB HA PAa3BUTHE 3apO/IbIIlIa YEIOBEKA.

Jlexuum

CamocrosiTeJibHA padoTa
1. PaboTa c ydeOHBIMH TEKCTaMHU.
2. TMonroroBka coobmenus «/cmnonp3oBaHue 3HAHUI 0 OMOIOTUYECKUX Yacax U
aHaOMo3e B MPAKTUIECCKOHN JCITeTLHOCTH» «BIUsSHUE aJIKOT0JIsl, HHKOTHHA, HAPKOTHKOB
Ha SMOpPHOH»

Paznen 4

OCHOBBI TeHeTHKH U CCJICKIIMH.
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Tema 4.1. HcTopus pa3Butus reHeTUKd. OCHOBHBIE TOHATHS I'eHETUKU. [Ipru3HaKky u cBOMCTBA,
OcHOBHbIE 3aKOHOMEPHOCTH TeHbI, aJlJIeNIbHbIE TeHbl. [ eHoTUI U (eHOTUIl opranusma, reHoona. 3aKOHOMEPHOCTH
HACJIEeICTBEHHOCTH HaCJIe/IOBaHMS IIPU3HAKOB, BhIsIBICHHBIE ['. Mennenem. MoHOTHOpUAHOE CKpEIIMBaHUE.
ITepBolii 3ak0H MeHens1- 3aKOH IOMUHUpOBaHuA. BTopoii 3akon Menpens - 3aKkoH
pacmeruienus. Tperuii 3akoH MeHiens — 3aKOH He3aBUCUMOTO KOMOWMHHUPOBAHHUS.
Jlexknun 4
Tema 4.2. OcHoBHbIe hopMbl U3MEHYHBOCTH. MyTaruu. CBOWMCTBa MyTalllii; COMaTUYECKHUE U
OcHOBHbBIE 3aKOHOMEPHOCTH reHepaTuBHble. [IpyunHa 1 yacToTa MyTaluil. BOJIIOLIMOHHAS POJIb MyTALIUH.
U3MEHYUBOCTH. KombOunatuBHast ©3MEHUMBOCTh. Y POBHU BOZHUKHOBEHUS PA3IMYHBIX KOMOWHAIUI IT'eHOB
U UX POJIb B CO3/IaHUU T€HETUYECKOI0 pa3Hoo0pa3us B npeaenax sujaa. CraTucTuueckue
3aKOHOMEPHOCTH MOAU(PUKAITMOHHON H3MEHYUBOCTH.
Jlekuuu 4
Tema 4.3. LleHTpbl MPOUCXOXKIEHUS KYIbTYPHBIX pacTeHui 1 ux MHorooopasue. Coprt, mopoja,
Cesiekums »KUBOTHBIX, PACTEHUH 1 mraMmM. MeTobI CeJIeKIIMH PACTEHHI U )KUBOTHBIX: OTOOpP M THOpUAN3aLus; (OPMBI
MHKPOOPTaHU3MOB. oTt0opa (MHAUBUYaTbHBIM U MAaCCOBBIN OTOOP)
Jlekuuu 4
IIpakTnyeckas padora 3
«CpaBHUTETBHAS XapaKTEPUCTUKA MOPOJT (COPTOB)»
Pa3nen 5 IIpouncxoxnenue U pa3BUTHE JKM3HU HA 3eMJle. JBOJIIOLIMOHHOE YUeHHe.
Tema 5.1. Pa3Butne Ouonoruu B fogapBuHoBckuii nepuo. Padots! K. JIunHes no cuctemaruke

Pa3BuTHne npeacraBiaeHuii 00
3BOJIIOLMH KMBOM npupoas! 10 Y.
JapBuHa.
IIpoucxoxaeHue 4yenoBeka.

pacteHnii u xuBoTHBIX. Tpynel XK. KroBse. OBomonnonnas reopus JK.- b. Jlamapka.
[TpennocbuiKyu BOSHUKHOBEHUS YUEHHUS
Jlexknun 4
IIpakTHyeckas padora
«buonornyeckue ocobeHHocTH YenoBeka pasyMHOT0»
«AHaJIN3 U OLIEHKA Pa3JIMYHbIX THIIOTE3 TPOUCXOKICHUS KUZHU

[98)

Bcero no muctuniauue 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 MPEero1aBaTels.

* 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 oopazopanus [['pud Munobpnayku 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 mist 10—11 kmnaccos :0a30Bb1ii 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. -
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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 OCBOEHMA JUCLHUIIJINHBI

Pe3ynbpratrhl 00ydeHus

Kpurepun ouenku

MeToab! OlLIEHKH

3Hanuqa:

- YpoBHU

YKABON MaTepuu;
— Ctpoenue

(YHKUMU KIIETKH;

OpraHM3alMd 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 TTOHATHS 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
MIPEICTABICHUSIMH 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, U3MEPEHUEM,
MIPOBEJICHUEM
HaOJII0/ICHUI; BBISIBIICHHUE
1 OIIEHKA aHTPOIIOTeHHBIX
VW3MEHEHU B IIPUPOJE;

— ¢(pOpMHPOBAHHOCTH
YMEHUU OOBACHATH
pE3yNIBTATHI
OMOJIOTHUYECKHUX
AKCIIEPUMEHTOB, PEIIaTh
DJIeMCHTapHbBIE
OMOJIOTUUCCKHE 3a/1aUH;
— ¢(pOpMHPOBAHHOCTH
COOCTBEHHOM ITO3HITUH T10
OTHOIIICHHIO K
OMOJIOTHYEeCKOM
uHdopmaIuu,
MOJIy4a€MOU U3 Pa3HBIX
HMCTOYHUKOB,
T100aJIbHBIM
HKOJIOTHYECKUM
npoOiemMaM U MyTIM UX
pEIICHMS.
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