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1. IOACHUTEJIbHA A 3AITMCKA
[Iporpamma  nucnuniuuHel  «buonorus»  npeaHazHadeHa Uil HU3y4YEHUs

MaTEMaTHUKH B Mpeesiax OCBOCHUS OCHOBHOU MPo(ecCHOHaAbHON 00pa3oBaTeIbHON
nporpammbl CITO (OIIOIT CIIO) na 6a3e ocHOBHOTO oOIIero oOpa3oBaHMs MpU
noAroroBke cneruanuctoB cpeadero 3peHa (IIIICC3) cnemumansnoctu 09.02.07
NudopmarimoHHbie CHCTEMBI ¥ TIPOTPAMMHUPOBAHHUE.

[Iporpamma pa3zpabortana B cooTBeTcTBUU c TpeboBaHusimu DI'OC cpemnero
oO1iero 00pa3oBaHUsl, YTBEPKACHHOTO MpHUKa3oM MUHHCTEpPCTBa OOpa3oBaHUsI U
Hayku Poccuiickoii @eaeparuu ot 17 mas 2012 roga Ne 413 (¢ usmenenusimu ot 12
aBrycta 2022 Ne732), npeabsBIsieMbIX K CTPYKTYpE, COAEPKAHUIO U ILIAHUPYEMbIM
pe3yabTaraM  OCBOEHUSI JUCHUIUIMHBI  «buonorus» ¢  y4eToOM  OCHOBHOM
o0pa3oBaTenbHON MPOTrpaMMbl CpeaHero oOIero o0pa3oBaHUs, YTBEPKICHHOU
npuka3oM MunucrepcTBa npocsemienust Poccuiickoit @eneparuu 23 Hos0ps 2022
roga Nel014, u ®I'OC cnenuaibHOCTH.

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 HACIEICTBEHHOCTH U U3BMEHYUBOCTH;

- 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 BO3AEHCTBUE YEJIOBEKA HA OKPYKAIOILIYIO CPEAY U BO3IACUCTBUE
Cpe/bl Ha YeoBeKa.

1.4. Pe3yabTaThl OCBOEHHUSI AUCUMILIMHBI: OCBOCHUE COJIEPKAHMS ITUCLUIUIMHBI

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

- — Cc(OPMHUPOBAHHOCTh YYBCTBA TOPAOCTH M YBAXKEHUS K HUCTOPUU U
JOCTHKEHHUSIM OTEYECTBEHHON OMOJIOrMYECKOil HAayKU; MPEACTAaBICHUS O LEI0CTHOU
€CTECTBEHHOHAYYHOU KapTUHE MUPA;

- — MOHMMAaHHE B3aUMOCBSI3U U B3aMMO3aBHCUMOCTH €CTECTBEHHBIX HAyK, UX
BIMSHUSL HAa  OKPYXKAIOLIyI0  Cpedy, OJKOHOMHYECKYI0, TEXHOJOTUYECKYIO,
COLIMAJIBHYIO U ATHUYECKYIO Cepbl ACSITEIBHOCTH YEJIOBEKA;

- — CIIOCOOHOCTH HCIIONBb30BaTh 3HAHUS O COBPEMEHHOW €CTECTBEHHO-
HAayyHOW KapTUHE MHUpPAa B 00pa30BaTEIbHOW U MPO(PECCHOHAIBHON NEATEeIbHOCTH;
BO3MOXKHOCTH CpeJibl 1151 00ecrieueHus: IPOAYKTUBHOIO CaMOOOPa30BaHNUS;

- — BJIQJICHUE KYJIBTYPOU MBILUIEHUS, CIOCOOHOCTh K 0000IIEHHIO, aHATU3Y,
BOCHPUATHIO MH(POpMAUu B 0OJacCTH E€CTECTBEHHBIX HAayK, IOCTAHOBKE LIENIU U
BBIOOpY IyTeH ee JOCTHXKEeHUs B mpodeccuoHanbHol chepe;

- — CIIOCOOHOCTH PYKOBOJICTBOBATHCS B CBOCH EATEIHLHOCTHA COBPEMEHHBIMH
OPUHLIAIIAMU ~ TOJIEPAHTHOCTH, JWajora M COTPYJHUYECTBA; TOTOBHOCTb K
B3aMMOJICHCTBHIO C KOJUIETaMH, paboTe B KOJIJICKTUBE;

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

- — oOylajaHue HaBbIKaMM Oe30MmacHOi paboThl BO BpPEMsl MPOEKTHO-
UCCIIEIOBATENIbCKOM M IKCIIEPUMEHTAILHOM JEeATENIbHOCTH, MpPH HCIOJIb30BAHUU
71a00paTOPHOTO 000PYAOBAHUS;

- — CIOCOOHOCTh HCIOJb30BaTh NPUOOpPETEHHbIC 3HAHMS U YMEHHS B
IPAKTUYECKON JNEATEIbHOCTH M TOBCEAHEBHOW JKU3HU HJs1 COONIONEHUS MeEp
npo(UIAKTUKN OTPABJICHUN, 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€BaHUSAX, OTPABICHUIX MUIIEBBIMU MPOAYKTAMU;

MeTanpeaMeTHBIX:



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

- — TOBBIIIEHUE WHTEIUIEKTYAIBHOTO YPOBHSI B IMPOLECCE U3YYCHUS
OMOJIOTMYECKUX SIBJICHUM, BBIJAIOINMXCS JOCTIM)KCHHUM OMOJIOTMH, BOIIEHIINX B
OOIIEYEIIOBEYECKYIO KYJIBTYPY; CIOXKHBIX W TMPOTHBOPECUUBBIX TYTEH pPa3BUTHSA
COBPEMEHHBIX HAYUYHBIX B3IJISJ0B, UJI€H, TEOPHl, KOHIIENIINNA, TUTIOTE3 (O CYIIIHOCTH
U MPOUCXOXKJICHUH KU3HH, YEJIOBEKA) B X0Ji¢ paOOThl C Pa3IMYHBIMH UCTOYHUKAMHU
uHbOpMaInu;

- — CIIOCOOHOCTh OPTaHU30BHIBATh COTPYAHUYECCTBO €AMHOMBIILICHHHKOB, B
TOM YHCJIE C UCIIOJIb30BAaHUEM COBPEMEHHBIX MH(GOPMAIIMOHHO-KOMMYHHUKAITMOHHBIX
TEXHOJIOTHI;

- — CIOCOOHOCTh NOHUMATh HMPHUHIIUIIBI YCTOWYMBOCTU M IPOJYKTHBHOCTH
YKUBOW TPUPOJIBI, MMYyTU €€ MU3MEHEHUs TOJ BIMSHUEM aHTPOIOrEHHBIX (PAKTOPOB,
CIIOCOOHOCTh K CHCTEMHOMY aHaJIM3y TJI00aJbHBIX HKOJOTUYECKUX MpooIieM,
BOIIPOCOB COCTOSIHHMSI OKPYXKAIOWIEH CPEAbl M PAMOHAIBHOIO HCIOJb30BaAHUS
MPUPOIHBIX PECYPCOB;

- — yMeHHE OOOCHOBBIBATH MECTO M POJIb OHOJOTMYECKHX 3HAHUU B
MPAKTUYECKON JICSITEIbHOCTH JIIOJIEW, pPAa3BUTUM COBPEMEHHBIX TEXHOJOTHM;
OTPENIEIIATh KUBBIE OOBEKTHI B MPUPOJIC; TPOBOAUTH HAOIIOJACHUS 32 IKOCUCTEMaMU
C IICJIBIO UX OMHUCAHMS M BBISBIICHUS €CTECTBEHHBIX U aHTPOMOTCHHBIX MU3MEHEHMUIA;
HaXOJUTh U aHAJU3UPOBATh UH(DOPMALIHIO O )KUBBIX O0BEKTAX;

- — CIOCOOHOCTh MPUMEHSTH OMOJIOTHUECKHUE W DKOJIOTHYSCKUE 3HAHUS IS
aHaJM3a MPUKJIATHBIX TPOOJIEM X03SHCTBEHHOM JIESITEIIHHOCTH;

- — CHOCOOHOCTh K CaMOCTOSITEIbHOMY TIPOBEJICHUIO HCCIETOBAHUM,
MMOCTAaHOBKE €CTECTBEHHO-HAYYHOTO JKCIIEPUMEHTA, HCITOJIE30BAHUIO
MH()OPMAITMOHHBIX TEXHOJIOTUHN JJIsl PEIICHUSI HAyYHBIX U MPOGEeCCHOHANIBHBIX 3a/1a4;
- — CMOCOOHOCTH K OIICHKE 3TUUECKUX aCIEKTOB HEKOTOPBIX MCCIICIOBAaHUH B
obnacTu OMOTEXHOJIOTHHU (KIIOHUPOBAaHUE, UCKYCCTBEHHOE OTUIOOTBOPEHUE);

IIpeamMeTHbIX:



- — c(opMHPOBAHHOCTh TPEACTABICHUM O POJM U MeCTe OHOJIOTHU B
COBPEMCHHOM HAy4YHOM KapTHHE MHUpa; IOHUMaHHE PpOJM OWOJIOTHU B
dbopMupoBaHUN Kpyrozopa W (PYHKIIMOHATHHOW TPAMOTHOCTH IS PEIICHUS
MPAKTUYECKUX 3a]a4;

- — BJIAJICHUE OCHOBOIIOJATalONIMMH TOHITUAMU W MPEICTABICHUSMHU O
KUBOU MIPUPOJIE, €€ YPOBHEBOM OPTraHU3AIMU U 3BOJIIOLMU; YBEPEHHOE MOJIb30BAHUE
OMOJIOTMYECKON TEPMUHOJIOTHEN U CUMBOJIMKOM;

- — BJIQJICHHUE OCHOBHBIMU METOJAMH HAYYHOTO MO3HAHUS, UCIOJIb3YEMbIMU
npu OMOJIOTMUECKUX HCCIICIOBAHUSAX JKUBBIX OOBEKTOB M JKOCHUCTEM: OIHCAHUEM,
U3MEpPEHUEM, TPOBEJACHUEM HaOJIOICHUM; BBISBICHHWE W OILICHKAa aHTPOIIOT€HHBIX
VW3MEHEHUI B IPUPOJIE;

- — ¢(OpMHUPOBAHHOCTh YMEHHH OOBACHATH PE3YJIbTAaThl OHOJOTHUYECKHUX
AKCIEPUMEHTOB, PEIIaTh JIEMEHTAPHbBIE OMOJIOTMYECKUE 3a0aUH;

- — c(OpMUPOBAHHOCTh COOCTBEHHOM TMO3ULMM MO OTHOUICHUIO K
Oouosiorunyeckor MH(OpMAIMK, MMOJyd4aeMON M3 pa3HbIX HCTOYHUKOB, TJI00AIBHBIM

9KOJIOTHYCCKUM HpO6H€MaM " IIYTAM UX PCIICHUS.

®opMupyemble 0011I1e KOMIIETEHIINHN:
OK 07. ConeiicTBOBaTh COXPaHEHUIO OKPYXAIOLIEH Cpelibl, PECypCOCOEpEKEHUIO,
OPUMEHATH 3HaHUS 00 U3MEHEHUHU KIIMMaTa, MPUHIIMIIBI OEpPEXITUBOTO MPOU3BOICTBA,

3¢ ()EeKTUBHO AEMCTBOBATh B UPE3BbIYAMHBIX CUTYAIUSX;

OK 08. Hcmonws3zoBath cpeactBa (GU3HUECKOW KyIbTYpbl I COXpPAaHEHUS U
YKpeIUIEHUsI 3JI0pOBbSI B  Tporecce MNpoPecCHOHANBHON  ACSITENbHOCTH U

no/Iep kKaHusi HEOOXOIMMOTO YPOBHS (PU3NYECKON TTOATOTOBIICHHOCTH;



2. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHBI

O0béM TMCUMIUIMHBI U BBl Y4eOHOH padoThI-

Bux yueOHoi1 padoThI

O0BeM yacoB

MakcumasibHasi ydeOHasi Harpy3Ka 72
Oobs3aTesbHAsA ayAUTOPHAA y4eOHAsl HATPY3Ka 68
B Tom yucie:

TeopeTuueckoe o0yueHue 48
[IpakTueckue 3aHATHS 20
CamocrosTenbHas paboTa 4

[IpomexxyTouHast arTecTanus MpoOBOAUTCS B popMe
npyroit popmel KOHTpoIIst B 1 cemectpe,

U pepeHInpOBaHHOTO 3a4eTa BO 2 CEMECTpe




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

HaumenoBanue TeM

Conep:kanue y4eOHOT0 MaTepHuaJia, JadopaTopHble pad0ThI M PAKTUYECKUE 3aAHATHS,
caMoCTOsITe/IbHasA padoTa

O0BéM
yacoB

1

2

Pazpgen 1

YyeHue o0 KJIeTKe.

Tema 1.1.
Brenenne. XuMmuieckasi OpraHu3anus
KJIeTku. Heopranuyeckue Bemecrsa
KJIeTKH.

OObeKT u3yueHus: OMOJIOruM — >XuBasi npupoja. IIpu3Haky KUBBIX OPraHU3MOB U
WX MHOrooOpasue. YpoOBHEBas OpraHU3alMs XUBOW HPUPOJBI U SBOMIONUS. MeTOobI
MO3HAHUST JKUBOW mpupoasl. OOmMe 3aKOHOMEPHOCTH Owosoruu. Pois Ouomoruu B
(hOpMUPOBaHUM COBPEMEHHOUW €CTECTBEHHO-HAYYHOW KApTUHBI MUpa W MPAKTHUYECKOU
NeSTeTLHOCTH JII0JIed. 3HaueHue OUOJIOTHY TIPU OCBOCHUH MPOodeccril U CrelHaIbHOCTEN
cpenHero mpodeccrnoHanIbHOTO 00pa3oBaHUS. Copmep:xanue OWONOTHH, €€ POJIb U
3Ha4YE€HHE B KU3HM Jojaen. OTpacnu O6mosoruu, e€ CBs3M ¢ ApyruMu Haykamu. OOBEKT
M3y4eHHUsT OHOJOTHMU - Ouonorumueckue cucrembl. OOIMe NpU3HAKK OUOIOTUYECKUX
cucteM. CoBpeMeHHas €CTECTBEHHOHAYYHasl KApTUHA MHPA.

Huronorusa nayka o knerke. M. Illneinen u T. IIIBaHH — OCHOBOITOJIOKHUKU
KJIETOYHOU Teopuu. OCHOBHBIE TMOJIOKEHUS KJIETOUHOW TeOopuu. OCHOBHBIE TMOJIOKEHUS
COBPEMEHHOM KJIETOUHOM Teopuu. Ponb Ki1eTouHON Teopuu B (HOPMUPOBAHUHU
COBPEMEHHOW €CTECTBEHHOHAYYHOUW KapTHHE MUPA.

Boga. Munepanbsubie conu. CTpoeHue u pyHKIUN MOJIEKYJI HEOPTaHUUYECKUX BEIIECTB.
B3anMocBs3u cTpoeHust 1 PyHKITUNA MOJICKYIL.
Jlekuuu
IIpakTHyeckas padora
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Tema 1.2. Buonornyeckue noaumepsl — OENKH, CTPYKTypa M CBOMCTBA OEIKOB, (DYHKIIMU OEITKOBBIX
Oprannyeckne BeleCTBA KJICTKH. MoJieKys. buonormueckne karamuzatopel — OenKH, HMX Kilaccuukauums WU poib B
beaku. o0ecreueHn POIIECCOB KU3HEEATEIIEHOCTH. brocuHTE3 OEIKOB.
Jlexknun
IIpakTuyeckas padora 2
«benku - az30ToCOAEpKAIINE BEILIECTBAY 1
Tema 1.3. VYrieBoabl B )KU3HU PACTEHUM, KUBOTHBIX, TPUOOB U MUKPOOPraHu3MoB. CTPYKTypHO —
Oprannyeckue BemecTBa KIETKH. (byHKIIMOHATIBbHBIE OCOOCHHOCTH OPraHU3alluy MOHO- U JUcaxapuaoB. JKupbl — OCHOBHOM
Jlnnuael. YrieBoabl. CTPYKTYPHBIi KOMIIOHEHT KIJIETOYHBIX MeMOpaH W HUCTOYHUK dHepruu. OcobeHHOCTH
CTPOEHUS JKAPOB W JIMIHJIOB, JEKAIIME B OCHOBE MX (DYHKIIMOHAIBHOW aKTUBHOCTH Ha
YPOBHE KJIETKU U LEJIOCTHOI'O OpraHu3Ma.
Jleknun 4
IIpakTnyeckas padora !
«MccnenoBanue )KMPOB U Macem»
Tema 1.4. JJHK — wMonekynbl HacleICTBEHHOCTH; HCTOPHS H3YyYEHUS. YPOBHU CTPYKTYpHOMU
Opranuyeckue BemecTBa KJIETKH. opranuzanuu; Ouonormyeckas ponab JIHK; renermdeckuit kop, cBoiictBa koma, PHK;
HyxnenHoBble KHCJIOTBI. cTpykTypa U pyHkiuu. MHpopMannoHHble (MaTpHUUHbIE), TPAHCIOPTHBIE, pUOOCOMHBIE U
perynstopusie PHK.
Jleknuun 4
IpakTuyeckasi padora 1

«Pelenue 3agad 1mo TemMe ((HYKJ'ICI/IHOBBIC KHUCJIOTBD»

Pazpen 2.

Crpoenue 1 QYHKIUM YACTEH U OPraHOUI0B KJIETKH.




Tewma 2.1.
IIpoxkapuoTnuyeckue u
JYKAPUOTHYECKHE KIETKH.
MeMOpaHHbIe OpraHe/uibl KJIeTKH.

[IpokaproTnueckue KJIeTKH; GopMbI 1 pazmMepbl. CTpoeHHE UTOIIa3Mbl OaKTepHaTbHON
KJICTKH; OpraHu3alys MeTadoan3Ma y IpoKapruoT. MecTo U posib NPOKApHOT B
6uonenos3ax. Lluromnazma syKapuoTHYECKOM KIETKU. MeMOpaHHBIN PUHLINTT
OpraHu3aluu KieTok. Bupycsl. Mepbl Ipo(uIakTHKY pacpoCTpaHeHHsI HHPEKIIMOHHBIX

Snpo. 3a00JIEBAHUIA.
Kierounoe sapo — ULEHTp YyHpPaBIECHUS KU3ZHEAEIATEIBHOCTU KIETKH CTpyKTypbl
KJIETOYHOTO A/pa: siAepHas 000109Ka, XpOMOTHH (T€TEPOXPOMOTHH), SAPBIIIKO.
Jlexnun 4
IIpakTnyeckas padora 1
Tema 2.2. Huronnaszma. Ctpoenue u pyHkuun. Brimouenus nuurormiazMel. MemOpana.
MemOpaHHBbIe OpraHe/lIbl KJIeTKH. MemOpaHnHbIii IpuHIKI cTpoeHus. HapyxHas nuroruiasmaTiieckas MeMOpaHa.
Huronsiazma. Memopana. OyHkImH. DHIOIUIa3MaTHIeCKas ceTh: cTpoeHue, pyakunn. Komruieke [ombmku:
JHAOIIA3MATHYECKAasl CeTh. cTpoeHue, QyHKIUH.
Kommuexkel osibaaxu. Jlekuunu 4
IIpakTHyeckas padora 1
Tema 2.3. XpOMOCOMBI, UX CTpoeHHE. JAUIITONIHBIN 1 rarmIouIHbIN Habopsl XxpomocoM. KapuoTur.
HememOpannblie opranesibl kjiaetku | Pubocomsl: ctpoenue, Gpynkiuu. Kinerounslii ieHTp: ctpoenue, GpyHkuuu. Llentpuomnm,
PECHUYKH U KT'YTHKHU: CTPOEHHE, (QYHKIUH.
Jleknun 4
IpaxkTuyeckas paGora 1
Tema 2.4. JKuzneHHbI UK KIeTKU: uHTepdasza u muto3. da3el Muto3a. Meiios, ero ¢assbl.
Hesienne kiaeroxk. Murtos. Meiios. PasBuTHE MONOBBIX KIETOK Y PACTEHUH U JKUBOTHBIX.
Jleknun 4
IIpakTnyeckas padora 1
«CpaBHeEHHE MPOLIECCOB MUTO3a U MEH03a
Pazgean 3 Opranusm. PazMHoKeHHE M MHAMBUAYAJbHOE PA3BUTHE OPTaHU3MOB.
Tema 3.1 ®opMmbI 6ecTIoNIoro pa3MHOXKEHHS: MUTOTHUECKOE JeNIeHHE KJIETOK MPOCTEHIINX,
BecnoJioe pasmHo:keHue. CHopoo0Opa3oBaHre; TOYKOBAHUE Y OJTHOKJIETOYHBIX U MHOTOKJIETOUHBIX OpPraHU3MOB;
BEreTaTUBHOE Pa3MHOKEHHE. DBOJIIOLMOHHOE 3HaUeHUE OECIIOIO0ro pa3MHOKEHHS.
Jlexnun 4




IIpakTyeckas padora

Tema 3.2
IMos10BOE pasMHOKEeHHE.
OmoxorBopeHue

[TonoBoe pazMHOKeHUE pacTeHUH U )KUBOTHBIX. [losi0Bast cucrema, opranbl OJIOBOTO
pasmHoxeHus. ['amerorenes. [leproasl 00pa3oBaHMs MOJIOBBIX KIETOK: pa3MHOKEHHE,
pocT, co3peBanue (Melo3) U (HOPMUPOBAHHE TMOJOBBIX KJIETOK. OCOOCHHOCTH
criepMaToreHe3a 1 OBOreHe3a. JBOJIIOLMOHHOE 3HAYCHUE TTOJIOBOTO Pa3MHOKEHUSI.

Ocemenenue u omnonoTBopeHue. HapyxHoe u BHyTpeHHEe OIUIOA0TBOPEHUE.
PasBuTHE NONOBBIX KJIETOK Y BBICIIMX PACTEHUI; JBOMHOE OIJIOJOTBOPEHHUE.
OmogoTBOpEeHKE y IBETKOBBIX PACTEHUN U MO3BOHOYHBIX KUBOTHBIX. HANBHAYyaIbHOE
pa3BuTHE OpraHu3Ma (OHTOTEHE3).

Jleknun

IIpakTuyeckas padora

«CpaBHEHHE MTPOLIECCOB PA3BUTHS MOJIOBBIX KJIETOK Y PACTCHHUM U KUBOTHBIX)»

—_

Tema 3.3
OMOpHOHAIbHOE U
MOCTAIMOPHOHAJIbLHOE Pa3BUTHE.

Tumne! gi1EKIeTOK; OCHOBHbIE 3aKOHOMEPHOCTH Jp00sIeHUs; 00pa3oBaHKe
OJTHOCJIOMHOTO 3apo/IbliIa — 6JacTyibl. ['acTpysius; 3aKOHOMEPHOCTH 00pa30BaHuUs
JBYXCJIOWHOTO 3apoJiblllia — racTpysibl. Posib HEpPBHOM 1 SHJOKPUHHOMN CUCTEM B
o0ecriedeHnr YMOPUOHAIIBHOTO PAa3BUTHUS OPraHU3MOB. DOpPMBI TOCTIMOPHOHATILHOTO
nepuosa pazsutus. Henpsmoe passutue. CTapeHue u cMepTh; OHOI0TUs
MPOIOIDKUTETLHOCTH KU3HH. [[pnYrHbBI HapyIIeHUs pa3BUTHS OpraHu3MoB. JKH3HEHHBIC
LUKJIBI U YepeioBaHue nokoseHui. [locnencTBus ankoros, HUKOTHHA, HAPKOTUYECKUX
BELIECTB HA Pa3BUTHE 3apO/blllia YeI0BeKa.

Jlekumnu

IIpakTuyeckas padora

—_

Pasznen 4

OCHOBBI TeHETHKH U CCJCKIINU.

Tema 4.1.
OcCHOBHBIE 3AKOHOMEPHOCTH
HACJIeICTBEHHOCTH

Hcropus pa3Butus reHeTukd. OCHOBHBIE NOHATHUS TeHETUKU. [Ipru3HaKy 1 cBOMCTBA,
TeHbl, aJUIeNIbHbIE TeHbl. ['€HOTUI U (peHOTUN OpraHu3Ma, reHo(oH. 3aKOHOMEPHOCTH
HaclleI0BaHMsI IPU3HAKOB, BhIsiBIeHHbIE . Menaenem. MoHOTHOpUAHOE CKpeIBaHHeE.
[IepBb1it 3ak0H MeHens1- 3aK0H TOMUHUpPOBaHus1. Bropoii 3akoH Menzens - 3aKkoH
pacuierienus. TpeTtuii 3akoH MeHaemns — 3aKOH He3aBUCUMOT0 KOMOMHUPOBAHUSI.

Jlekuunu

IIpakTnyeckas padora

«Pemenne 3ana4 Ha reHeTnyeckue npusHaku. Pemerka [lanueray
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«CocraBlcHue HpOCTCfIIlIHX CXCM CKpPCIIMBAHUS»

Tema 4.2.
OcCHOBHbBIE 3AKOHOMEPHOCTH
M3MEHYUBOCTH.

OcHoBHbIE (HOopMBI H3MEHIHBOCTH. MyTaruu. CBOMCTBa MyTallMii; COMAaTHYECKHUE U
reHepaTuBHble. [[pyunHa 1 yacTora MyTanuil. BOJIIIOLIMOHHAS POJIb MyTALUH.
KomMbOunaTtuBHast ©3MEHUMBOCTh. Y POBHH BOZHUKHOBEHUS PA3IMYHBIX KOMOWHAIUI T€HOB
U UX POJIb B CO3JJaHUU T€HETHYECKOTO pa3HOoOpa3us B mpeaenax Buja. CraTuctuiyeckue
3aKOHOMEPHOCTH MOJAU(PUKAMOHHON N3MEHYHBOCTH.
Jlekuun
IIpakTnyeckas padora

— N

Tema 4.3.
Cesiekuus ’)KMBOTHBIX, PACTEHUI U
MHKPOOPTaHU3MOB.

LleHTpbI NPOUCXOKACHUS KYIbTYPHBIX pacTeHUH 1 UX MHorooopasue. Copt, mopoa,
mramMM. MeTOJIbI CeNeKITUU PACTCHUH U )KUBOTHBIX: 0TOOp U THOpHIU3anust; GOpMbI
oT0opa (MHIMBUIYaIbHBIA U MaccoBbIil 0TOOP) Cenekuns MUKPOOPTaHU3MOB.
buorexnonorus u reneruyeckas HH>XeHepus. JJoCTHKeHHsI 1 OCHOBHBIE HAPaBJICHUS
COBPEMEHHOM CeeKIMU. 3HAaUCHUE CEJIEKIINH ISl PA3BUTHUS CEIbCKOXO03HCTBEHHOTO
MIPOU3BOJICTBA, MEAUIIUHCKON, MUKPOOHOJIIOTUUECKON U IPYTUX OTpaciien
MPOMBIIIJIEHHOCTH.

Jlekuuu

IIpakTnyeckas padora
«CpaBHUTENBbHASA XapaKTEPUCTUKA MTOPOT (COPTOB)»

Pa3zgen 5

IIpoucxoxneHue U pa3sBUTHE KH3HU HA 3eMJle. DBOJTIONMOHHOE YUeHHe.

Tema 5.1.

Pa3Burtne npeacrasienuii 00
IBOJIIOLMH KMBOM npupoabl 10 Y.
JdapBuna.
IIpoucxoxaeHue 4eaoBeka.

Pa3Butne 6uonoruu B nogapBuHoBckuii nepuon. Padors K. JIunHes no cuctemaruke
pactenuii n xuBoTHBIX. Tpynel XK. KroBre. DBomonnonnas reopust K. - b. Jlamapka.
[Ipennoceinku Bo3HukHOBeHUs yuenus Y. [lapBuna: noctukeHus B odnactu
€CTECTBEHHBIX HayK, 3KCIeUIMOHHbIN MaTepuan Y. /lapBuna. Yuenue Y. [lapsuna 00
HCKYCCTBEHHOM M €CTECTBEHHOM oTOOpe. Bu — sBomonmonnas eauauna. boppoa 3a
CYIIECTBOBAHUE M €CTECTBEHHBINH 0TOOD.

Jleknuu

IIpakTyeckas padora
«buonornveckne ocooeHHOCTH YemoBeka pa3yMHOTO»
«AHaIu3 U OLIEHKA Pa3IMyYHbIX TMIIOTE3 IPOUCX0XKICHUS )KU3HI

Camocmoamenvnaa paboma — 4 uaca

Bcero no gucuumniauuae 72
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YCJIOBUSA PEAVIMBALINU JUCHUTIJIMHBI

JIIg peanu3anuy MporpamMMbl JWCIHILIMHBI JODKHBI OBITH TPETyCMOTPEHBI
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 :
anekTpoHHbiil // 1ludpoBoit obpazoBatenbhbiii pecypc [PR SMART : [caift]. —
URL:

https://www.iprbookshop.ru/105785 .html

3.Bepxomennena, FO. II. Buonorus : yuebHoe mocobue g CIIO / HO. IL.
BepxomennieBa. — Caparos : [IpodgoOpazoBanue, 2020. — 146 ¢. — ISBN 978-5-
4488-0651-3. — Texkcr : snexrponnsiii // [udposoit OBC IPR SMART Pexum
noctyna: https://www.iprbookshop.ru/91854. html

JlononnumensHnole UCHOYHUKU

1. 3axapoB B.b. buonorus: yaueonuk mist 10—11 ximaccos :6a30Bblit ypoBeHb / B.b.
3axapoB. - Mocksa : Pycckoe cioBo, 2021. - 352 c. - ISBN 978-5-533-01425-0. -
URL: https://ibooks.ru/products/374940
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https://www.iprbookshop.ru/105785.html
https://www.iprbookshop.ru/91854

2. Jlanunos C.b. buonorus: yueonuk ansa 10 knacca . bazosslii ypoens / C.b.

Hanunos. - Mocksa : Pycckoe cioBo, 2020. - 208 c. - ISBN 978-5-533-00656-9. -

URL: https://ibooks.ru/products/374132

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

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

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

HNuTepHer-pecypcsl

[Tepeyerr nWHDOPMAITMOHHBIX PECYpCOB ISl HMCIOJIL30BaHHS B 00pa30BaTEIbHBIX

opraHmu3anu:ix, pPCAIN3YIOIINX IIporpaMmabl CpCOHCTO HpO(beCCHOHaHBHOFO
oOpa3oBaHuUs

Ne| Ha3Banme pecypca CcebLika

1 | DnexkTpoHHO- eLIBRARY.RU,

OuoOIMoTEYHAs CUCTEMA
"HayuHas 3J1eKTpOHHAs

ouobmmoreka"

2 | Memnareka http://store.temocenter.ru/
00pa3oBaTeIbHbIX
pecypcoB

3 | DneKkTpoHHO- www.biblio-online.ru
6H6nnogeqHaﬂ cucremMa
«HOPAUT»

4 | SIxmacc 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 JUCHUIIJINHBI

Pe3ynpTaThl 00yueHus

Kpurepun oueHku

MeTtoab! OLIEHKH

3HaHuA:

OpraHU3alMd W CBOWCTBA

YpoBHU

YKUBOW MaTEpUU;

Ctpoenue

(GYHKIIUN KIIETKH;

— ¢c(pOpMHUPOBAHHOCTh
MPEJICTABJICHUM O PO U
MecTe OMOJIOTUH B
COBPEMEHHOU HAYYHOHN
KapTUHE MUPA;
MMOHUMAHUE POJIU

u | buonoruu B
dbopmupoBaHUU
Kpyrosopa u

YCTHBIW U IMCHbMEHHBIN

OITPOC, TECTOBBIMN
KOHTPOJIb, IPOBEPKA

MPaKTUYECKUX PaboT u

BHEAYAUTOPHOU
CaMOCTOSITCIILHOM
paboTHI.
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- 3aKOHOMEPHOCT
U HACJEJACTBEHHOCTH H
U3MEHYHUBOCTH;

- OcHOBHBIE
nojioxkeHuss  teopun Y.
apBuHa;

- Oransl pa3BUTHS
OpraHU4eCcKOro Mupa.

B pesynapraTte OCBOCHHS
JUCLUIIINHBI

oOyyaromuiics JIOJKEH

YmMmenus:

- Hcmonp30BaTh
HOBBIC TIOHSATHS 51
JIEKCHUKY;

- Pemiate 3amaum
110 TEHETHKE;

- BruigaBiasTh
BO3/CIICTBHE YEJIOBEKAa Ha
OKpYKaIoIllyl0 cpeny Hu
BO3JCUCTBUE CpEIObl Ha

YCJIOBCKA.

GyHKIIMOHATBEHOM
IPaMOTHOCTH JIJIst
pEIICHUS PAKTUICCKUX
3amay;

— BIIQJICHUE
OCHOBOITOJIATAIOTIMU
MOHATUSMHA U
MIPEICTABICHUSMH O
KHBOM TIPHpOJIE, €€
YPOBHEBOI OpraHu3alun
Y DBOJIIOIINH; YBEPEHHOE
M0JIb30BaHNE
OunoJIOoTNYeCKOM
TEPMHUHOJIOTHEN U
CHUMBOJIMKOM;

— BIIaJICHUE OCHOBHBIMU
METOJaMH HAYYHOTO
MTO3HAHUS,
WCITOJIB3yEMBIMH TIPH
OMOJIOTUYECKUX
HCCJICIOBAHUSIX KUBBIX
00BEKTOB U SIKOCUCTEM:
OMKMCAHHEM, U3MEPECHHEM,
MIPOBEICHUEM
HaOJIOICHUI; BBISIBIICHUE
Y OIICHKA aHTPOIIOT€HHBIX
W3MEHEHHUU B IPUPOJIE;

— c(pOpMHUPOBAHHOCTh
YMEHUMN OOBACHATH
pE3yNIbTaThI
OMOJIOTMYECKUX
AKCIIEPUMEHTOB, PEIIaTh
AJIeMEHTapHbIE
OMOJIOTHYECKHE 3aJ1aUH;
— ¢(OpMHPOBAHHOCTH
COOCTBEHHOM TMO3UIIUH TIO
OTHOIIEHUIO K
OuronornyecKomn
uHdopmaIuu,
MIOJIy4aeMOU U3 Pa3HBIX
HUCTOYHHUKOB, TI100aTbHBIM
AKOJIOTHICCKUM
npoOsiemMaM U MyTIM UX
pEIICHUSI.
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