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L OPTAHU3ALIMOHHO-METOJIUYECKHUIA PA3JE

Hacrosmas nporpamma BerynurensHoro ucnsitanus (BU) no «buonorum» cocrasieHa Ha OCHOBE

- Ilpuxa3 MunuctepcTBa Hayku M BbIcuiero oopasoBanusi Poccuiickoit ®@eneparuu ot 17.05.2012
N 413 (pem. ot 12.02.2025) "O06 yrBepxkacHuu (eneparbHOTO TOCYIAPCTBEHHOTO
00pa30BaTeIBLHOIO CTaHAapPTa CPEIHEro 00IIero oopasoBanus';

- Ilpuka3 MunucrepcTBa Hayku U Bbiciiero oopazoBanusi Poccuiickoit ®@eneparnuu ot 05.03.2004
N 1089 "O6 yrBepxkaeHun (eaeparbHOr0 KOMIIOHEHTA TOCYIapCTBEHHBIX 00pa30BaTelIbHBIX

CTaH/IapPTOB HAYAILHOTO OOIIET0, 0CHOBHOTO OOIIET0 ¥ CPpeaHETo (TI0THOTO) 00111ero oOpa3oBanus';

II. COAEPKAHUE BCTYIIUTEJBHOI'O UCIIBITAHUSA

Tema 1. PacTenus

boranuka - Hayka O pacTeHHsX. PacTuTenbHBII MUP KaK COCTAaBHAas 4YacTb IPHUPOJBI, €ro
paszHooOpasue, pacpocTpaHeHue Ha 3emie.

1. CrpoeHnue pacTeHui

Knetounoe cTpoeHue pacTHTEIBHOIO OpraHusMa: o00JI0YKa, LMTOIUIa3Ma, SAPO, IUIACTUbI,
BaKyoJu. JKn3HeneaTeabHOCTh KIETKH.

Opranbl pacTeHHIA: KOpEHb, CT€0EIb, JIUCT, TOOET, ceMsl, IBETOK, IO/,

Kopenb. Buabl kopHeil. Tumbl KOpHEBBIX cucTeM. BHelnIHee u BHyTpeHHEE CTPOEHUE KOPHS. 30HBI
kopHsi. Poct kopHsi. OcHOBHBIE (DyHKITUN KOpHSI. MeTaMopdh03bl KOpHSI.

Creb6enb. Poct crebns B nmuny. @opMupoBaHue KpoHbl. BHyTpeHHEE CTpOEHUE APEBECHOTO CTEOIs
B cBsi3u c ero ¢yHKuusMu. Poct crebns B TomuuHy OOpa3oBaHue TOIUYHBIX Kousel. [lepenBukenue
MUHEpAJIbHBIX M OPraHUYECKWX BEUIECTB B pacTeHUU. BumomsmeHeHHble MMOOETH, UX CTPOECHHE,
OMOJIOrMYeCKOE U XO3SIHCTBEHHOE 3HAYCHHE.

Jluct. Buemnee crtpoenue maucra. Jlucropacnonosxkenue. OCOGEHHOCTH MHUKPOCKOMHYECKOTO
CTpO€HHUsl JUCTa B CBsi3u Cc ero QyHkiusmu. dotocuntes. Jlpixanwe. VcnapeHue BOIbI JTUCTHSIMH.
Bunousmenenus nucteeB. Jlucrona.

[ToGer. ITouka — 3auaTo4HbIH MOOET, e¢ cTpoeHue. Pa3sBuTne nobdera u3 MOYKH.

Cems. CtpoeHue ceMsiH (Ha mpuMepe ABYAOIbHBIX M OJIHOJOJBHBIX PACTEHHI), UX XUMHUYECKHM
cocTaB. YcioBHs npopactaHusi ceMsH. [lutanue u pocT NpoOpOCTKOB.

[IBerok u muoa. CTpoeHHe IBETKA: IBETOHOXKKA, IIBETOJI0XKE, OKOJIOLUBETHUK (Yalleyka U BEHUHK),
TBIYUHKH, IECTUK WK NIeCTUKU. CTpoeHUE THIUMHKY U necTuka. ComBeTHs U X OMOIOTHYeCKOe 3HAYCHHUE.
[lepekpecTHOE OmBLUIEHHE HACEKOMBIMH, BeTpoM. Camoomnsiienue. OmnogorBopenne. OOpa3oBaHue ceMsSH
Y IJIOJIOB. 3HAYEHHE 1IBETKOB, IJIOJIOB U CEMSH B MPUPOJIE U )KU3HU YEIIOBEKA.

2. PasmHoxeHue u ero 3HaueHue. CriocoObl pa3sMHOXKeHHs. BeretraruBHOE pa3MHOXKEHHUE, €0
pOJb B IPUPOJIE U PACTEHUEBOJCTBE. Pa3MHOKEHHE pacTeHUI MOCPEACTBOM MOOETOB, KOPHEH, JINCTHEB B

npupoac U pacTCHUCBOACTBE (BI/IILOI/BMGHGHHLIMI/I no6eraM1/1, cTeOIEBEIMH H KOPHCBBIMU YCPCHKAMU,



OTBOJIKAMHU, JCJICHUEM KYCTa, NPUBUBKOI). Pa3mMHOXeHUe pacTeHMil ceMeHamH. 3HaueHue IBETKa B
pa3sMHO)KeHUH pacTeHuil. CTpoeHHe OKOJIONBETHUKA THIYMHKH, recThka. ConpeTus U ux OMOJOrHYecKoe
3HaueHue. IlepekpecTHoe oOIbUIEHME HAaceKkoMbIMH, BeTpoM. CamoonsuieHue. OIIOAOTBOPEHUE.
OO6pa3oBaHue ceMsH | IJI0I0B, UX 3HAYEHUE B IPUPO/IC U KU3HU YEIOBEKa.

3. Pa3Butue pacrurenbHoro mupa Ha 3emie. OCHOBHBIE 3Talbl UCTOPUYECKOTO PA3BUTUS U
YCIIO’)KHEHHUS PacTUTEIbHOro Mupa Ha 3emie. Co3laHue KYJIbTYPHBIX PACTEHUN YEIIOBEKOM.

4. OcHOBHBIE TPYIIIIbI PACTECHUI.

Bogopocmu. CrpoeHue M KU3HEAESITEIbHOCTb OAHOKIETOYHBIX BOJOpOCIHEH (XJIaMUJAOMOHA[A,
IIJIEBPOKOKK, xJiopeiwia). PasMHoxkenune Bojopocieit. Hutuareie Bomopocnu. 3HaueHHUE BOJAOPOCIEH B
MIPUPOJIE U XO3SANCTBE.

Mxu. 3enenslie Mmxu. CTpoeHUE U pa3MHOXKEHHE KyKyIIKMHa JIbHa. Mox caraym, 0COOEHHOCTH €ro
crpoenusi. O6pazoBanue Topda, ero 3HaUCHHUE.

Xsom. [Tnayn. [TanopotHuk. CTpoeHne U pa3MHOXKEHHE.

lonocemennbie. CrpoeHHe U pa3MHOXKEHHE T'OJIOCEMEHHBIX (HAa TMpPUMEPE COCHbl M  €lH).
PacnipoctpaneHne XBOHBIX, X 3HAYEHUE B IIPUPOJIE, B HAPOJHOM XO3SIMCTBE.

[ToxpeiTocemenHble  (1BeTKOBbIE).  OCOOEHHOCTM ~ CTPOGHHMSI M JKU3HENESTEIbHOCTH
MOKPBITOCEMEHHBIX KaK HanboJjiee BHICOKOOPTaHW30BaHHOM I'PYIIIbI paCTeHH, X TOCIOJICTBO Ha 3eMIle.
MHuoroo6pasue 1BeTKOBBIX pacTeHHi. [IprcrnocoOneHHOCTh MOKPBITOCEMEHHBIX K PAa3IUYHBIM YCIOBUSAM
YKU3HU Ha 3eMJie U TOCIOJICTBO B COBPEMEHHOI (iope.

Kiacc JIBynonbsHbie pactenus. CeMelcTBa: KPEeCTOIBETHRIC (KallyCTHBIE), PO30OIBETHBIC, 000O0OBHIE,
MACJICHOBbIE, CIIOXKHOLBETHbIE (acTpoBbie). OTIMYUTENbHbIE TPU3HAKK PACTEHHM TEePEUNCICHHBIX
CEeMEHCTB, UX OHnoNornyeckue 0coOEHHOCTH, HAPOIHO-X035IICTBEHHOE 3HAUEHUE.

Knacc Opnoponbhbie pacteHus. CemeilcTBa: JHICHHBIE, 37aKd. OTIMYUTEIbHBIC MPU3HAKU
pacTeHUH TIEPEUMCIICHHBIX CEMEWUCTB, WX OHOJIOTMYECKHE OCOOEHHOCTH, HApPOJIHO-XO35SHCTBEHHOE
3HaYEHUE.

5. Pacrenns u oxpyxaromas cpena. B3aummocBsizu KI€TOK, TKaHel U opraHoB. OCHOBHBIE
MPOLIECChl  KU3HEACATEIbHOCTH PACTUTENBHOrO opraHudma. (OCHOBHbIE JKHU3HEHHBIE (YHKIIHMH
PacTUTETHFHOTO OPraHKW3Ma M €ro B3aUMOCBSI3b CO cpeioit ooutanus. Poib pacTeHuil B IpUpoOJIe U KU3HU
yenoBeka. BrusHue x034iCTBEHHOM 1eATeIbHOCTH YEJI0BEKa Ha BUI0BOE MHOrOooOpasue pacteHuid. OxpaHa
pacTeHu.

6. bakrepun, rpuObl, JIMITAHHUKY.

bakrepun. CrtpoeHue u >KU3HEAEITENLHOCTh OakTepuii, WX pasMHOkeHHe. Ponmb B mpupone,
MIPOMBIIIICHHOCTH, METUIIUHE, CETTLCKOM X03siiicTBe. bone3sneTBopHbie OakTepuu 1 6opbrOa ¢ HUMMU.

I'puber. Obmas xapakrepuctuka rpuboB. lllnsnounsie rpudsl, uX crpoeHue, nurtanue. CuMOno3
rpu6oB ¢ pacreHusIMH. CbeoOHbIe U s110BUTHIe TPUOBI. [1necHeBbie rpuOsbl. [IeHuImI, ero UCoabp30BaHNe
JUI TIONy4eHUs aHTHMOMOTUKOB. Jlpoxoku. ['puObI-mapasuThl, BbI3bIBarolIue OoJie3HHM pacTeHuid. Poib
rpubOB B IPUPOJIE U XO3SAHCTBE.

JInmaitauku. Crpoenue numaitiuka. Cum6mo3 rpuda u Bogopociu. [Tutanue Pazmuoxenue. Ponb

JINIIAHUKA B IPUPOJE.



Tema Il. ZKuBoTHbIe

300510T1s - HAyKa O )KMBOTHBIX. 3HAUEHUE KUBOTHBIX B IIPUPOJE U KU3HU yesioBeka. CXOACTBO U
OTJIMYME )KUBOTHBIX U pacTeHuil. O0mmue cBeeHus 0 )KUBOTHOM MHpe. MHOrooOpasue >KMBOTHOTO MHpA.
OcCHOBHBIE OTINYNS KUBOTHBIX OT PACTEHUM, YEPTHI UX CXOJCTBA.
Knaccudukarus ;KUBOTHBIX.
1. Opnoxnerounble. OJHOKJIETOYHBIE Kak HauboJiee MPUMHUTUBHBIE U JIPEBHHE SKUBOTHBIE
OO6bikHOBeHHAs ameba. OCOOEHHOCTH CTPOEHHUS KJIETKH OJHOKIETOYHOro opraHuszma. Cpema oOurtaHus.
[Tepensmwxenue. [Iuranue. Jpixanue. Beinenenne. Pazmuoxxenne. O0pa3oBaHUE UCTHI.
MHoroo0Opa3ue OJHOKJIETOYHBIX >KUBOTHBIX: 3€JI€Hasl IBIJIEHA, OCOOCHHOCTH €€ CTPOCHHSI M NUTaHMS,
uHpy3opus Tydenpka, MaJSpUNWHBIM Mapa3uT, MOPCKUE MpocTelinue. 3HaueHHWE OJHOKJIETOYHBIX
KUBOTHBIX B IIPUPOJIE, )KM3HH UEIOBEKA.
2. Twun Kumeunononoctaeie. [IpecHoBoaHast ruapa. Cpena oouranus. BHenrHee u BHyTpeHHEE CTPOCHHE.
Pa3muoxkenne. MHOroo6pasue KUIIeYHOIOJIOCTHBIX (KOPAJIOBbIE MOJUITBI K MEY3bl), X 3HAaUECHHUE.
3. Twun [Tnockue yepBu. MHOTOOOpa3ue Trockux depBeit. O0Ias xapakTepucTuka Tuma. benast ruranapus
— CBOOOJTHOKMBYIIUN TUIOCKUNA 4epBb. OCOOEHHOCTHM CTPOEHHS U IMPOLIECCOB >KU3HENEATEIbHOCTH
MEYEHOYHOI'0 COCAJIbIINKA U IPYTUX YepBeil mapa3uToB, Mepbl OOPHObI.
4, Tun Kpyrmeie dyepBu. YemoBeueckas ackapuja M OCTpUIla — MMapa3uThl dYeloBeKa. Mepbl
MPEAYNPEXKICHUS OT 3aPAKECHUS ACKAPUI030M.
5. Twun Konwsuateie uepBu. O01ias xapakTeprcTrKa THIIA. MHOroo0Opa3ne KoIbpb4aThix yepBei. JloxkaeBoi
4YepBb, €ro cpesia OOUTaHMs, BHELTHEE CTPOCHUE, NepeiBIKeHne. TkaH, OpraHbl, CHCTEMBI OPTaHOB.
6. Tun Mommocku. OGmmas xapakrepucTtika tuna. bezzyoka. Cpena oOuTanusi, 0COOEHHOCTH BHEITHETO
CTpOEHUS, TUTAHMUSL, IbIXaHUsl, pa3MHOKEeHU. MHOrooOpa3ue MOJIUTIOCKOB, UX 3HAUYEHUE B IPUPO/IE, )KU3HU
YeJI0BEKa.
7. Tun YnenucrtoHorue.
Knacc PakooOpasnbie. OCOOEHHOCTH CTPOEHUS, KU3HEACSITEIbHOCTH, Pa3MHOKEHHE, MHOTooOpasue
PaKkooOpa3HBIX.
Knacc [TaykooOpa3ubie. OcCOOEHHOCTH BHEIITHETO CTPOCHUS, TUTAHUS, IbIXaHUS, TOBEACHUS NTayKa B CBS3H
C JKM3HBIO Ha cymie. O0mas xapakTepuctuka kinacca. Kinemu. Buemnee ctpoenne. Kienu — Bpeaurenu
KYJIBTYPHBIX PACTEHUN U Mepbl 60PbOBI C HUMHU.
Knacc Hacekomble. OCOOEHHOCTH CTPOEHHMS, MPOLIECCOB KU3HEAEATEIbHOCTH HACEKOMBIX Ha MpUMepe
Maiickoro »kyka. PasmHoxenue. Tumbsl pa3sBuTus HaceKOMbIX. (OCHOBHBIE OTpSAbl HACEKOMBIX.
Yemryekpbuible. YepThl IpUCHOCOOIEHHOCTH K cpelie 0OMTaHUs BO BHEUIHEM CTPOEHUH, Pa3MHOKEHHE U
pa3ButHe 6abouek. J[Bykpbuibie. KoMHaTHas Myxa — MepeHOCUUK BO3OYyAMUTENeH OMacHbIX 3a00JIeBaHMi

YCJIOBCKA U MEPBI 60pB6BI C HEl. HepeHOanTOKpLIJ'ILIC. MenoHOoCHas myerna. CocraB ¥ XKHU3Hb IMYCITMHOU



CeMbM: TaHIBI IYelsl, 3UMOBKAa. MHOrooOpa3ue HACeKOMBIX, MX POJb B MPHUPOJE; MPAKTUYECKOE U
ACTETHYECKOE 3HauyeHue. buonormueckuii cnoco® OOppObI € HACEKOMBIMH —  BPEIUTEISIMH
CEJIbCKOXO35MCTBEHHBIX KYJIbTYP U €r0 POJIb B COXPAaHEHUU YPOXKasl.

8. Tun Xopnossie. JlanteTHuK. OCOOCHHOCTH CTPOCHUS JTAHIICTHUKA KaK HU3IIETO XOPA0BOTO.

Knacc PpiObl. OcOOEHHOCTH BHEUIHETO CTPOCHHMS, CKelleTa M MYCKynaTypbl. OCOOEHHOCTH CTPOCHHS
CHCTEM BHYTPEHHHX OPTaHOB B CBS3M ¢ WX (yHKuMsAMHU. Pa3MHOXKeHHWE, HepecT M pa3BuTHE. 3a00Ta 0
notomMcTBe. MHOTOOOpa3ue pri0. X035HUCTBEHHOE 3HAYEHHUE PHIO.

Kmacc 3emuoBoanbie. OCOOEHHOCTH CTPOCHHS, TMEPEABMKEHHUS B CBS3HM CO Cpelod OOMTaHUS.
Pa3mHokenue u pazsutue. MHOrooOpasue 3eMHOBOIHBIX, UX IPOUCXOKICHUE, 3HAUEHUE U OXpaHa.
Knacc [Ipecmbikaromuecs. OcCOOEHHOCTH CTPOSHUS, pa3MHOXKEHHUSL, TOBEJCHMSI B CBSI3U C )KU3HBIO Ha CYIIIE.
MHoroo0Opa3ue cOBpeMEHHBIX IPECMBIKAIOIINXCS, UX PAKTUYECKOE 3HaUeHue U oxpaHa. [Ipoucxoxienue
npecMbIKaomuxcs. J[peBHre MpecMbIKatoIuecs.

Kiacc ITtumsl. BaemHee ctpoenue, ckenet, Myckynarypa. OcCoOOEHHOCTH BHYTPEHHETO CTPOCHHS, OOMEHa
BEIIECTB NTHIIBI, CBA3aHHbIE c mosietoM. [Ipoucxoxxnenue nruu. PasmHokeHue u pa3Butue. 3abota o
noToMcTBe. PoJib ITHIL B IPUPO/IE U )KU3HU YEIOBEKa, CUCTEMa MEPOTIPUATHI 110 OXpaHe MTHII.

Knacc Mrnekonutatomue. OcoOEHHOCTH BHENIHETO CTPOEHHUS, CKEJIeTa, MYCKYJIAaTypbl, BHYTPEHHETO
CTpoeHHusi, OOMEHa BeIIeCTB MJleKomuTatoniero. Pa3mHOXkeHHe U pa3BuUTHE, 3a00Ta O TOTOMCTBE.
[Ipoucxoxnenue miekonuraronux. Ilepso3sepu. Cymuateie. OTpsabl mianeHTapHeix. Hacekomosiaabie u
pykokpsuibie. ['pri3yHbl. 3aiinieo0pa3ubie. XuiHele. Jlactonorue u kutooopasubie. KonbiTHbie. [Ipumartsr.
Ponp MiekonuTaomux B NpUpoe U KU3HU YeJIOBeKa.

9. DOBomromus KUBOTHOrO Mupa. JlokazareabCcTBa MCTOPUYECKOTO Pa3BUTHSA HKMBOTHOTO MHpa:

CPAaBHHUTCIIbHO-aHATOMUYCCKUC, 3M6pI/IOJ'IOFI/I‘ICCKI/IC, IMaJICOHTOJIOTHYCCKUC.

Tema 1. OcHoBbI aHaTOMUM U PU3HOJIOTHH YeIOBEKA

Anaromusi, (QU3MONOTHS W TUIHMEHAa 4YeJOoBeKa - HAyKH, M3ydalollhe CTpOeHHe U (PyHKIUU
OpraHu3Ma 4ejioBeKa U yCIOBUS COXPAHEHUs €ro 3J0POBbI.
1. OO6uwmii 0030p opranu3ma yenoBeka. 3HaYeHUE 3HAHUI O CTPOEHUHM, )KU3HEAEATEIbHOCTH OpraHu3Ma
YeJIOBEKa U TUTMEeHEe M OoXpaHbl ero 310poBbs. CrpoeHue KiIeTKHM. (OCHOBHBIE IPOLIECCHI
KHU3HEJEATEIHOCTH KIIeTKU. OpraHsl ¥ CUCTEMBI OPTraHOB.
2. OmnopHo-auratensHas cucrema. CkesleT 4YeloBeKa, CXOJCTBO CKEJIETOB YeJIOBEKa M >KUBOTHBIX.
OcoOeHHOCTH CKelleTa YeJOBEKa, CBA3aHHBIE C TPYIOBOW JEATEIBHOCTHIO M MPSAMOXO’KJCHHUEM. THIIBI
coequHenus kocteil. CocraB, CTpOGHUE U CBOICTBA KocTel, poct koctell. IlepBas momomip npu ymmoax,
pacTsHKEeHUM CBS30K, BBIBHXAxX, mepeiaoMax. Mplmibl, ux ¢(yHKuud. OCHOBHBIE TPYMIbBI MBI Tela

yesoBeka. PaboTa Mbliil.



3. KpoBs u kpoBooOpamienne. BHyTpeHHss1 cpena opranu3ma. 3Ha4€HHE KPOBH M KPOBOOOpPALICHHSI.
CocraB kpoBu. [lnmazma kpoBu. CBepThIBaHHE KpOBHM Kak 3alllUTHAas peakius opranusma. CTpoeHHE U
(GYHKIMU 3pUTPOLUTOB M JeHKouuToB. MMmyHuter. Pons M. MeuHukoBa B CO3JaHMU Yy4eHHUS 00
nMmyHutere. I'pynmnsl kposu. [lepenuBanue KpoBH.

4. Opransl KpoBooOpaiienus: cepaue u cocynsl. Cepaie, ero ctpoeHue u padora. bosbiioi u Mamblii
Kpyru KpoBooOpaieHus. JBuxenue kpoBu 1o cocynam. KpossiHoe naBinenue. HepBHas u rymopanbHas
perynauus JesTelbHOCTU cepaua U cocynoB. IlepBas momolinps npu kpoBoTeueHUsX. BpeaHoe BnusHue
KYpEHUS U yOTpeOIeHUsI aJIKOTOJIS Ha CEPJLE U COCY/IbI.

5. Jlpixanue. 3HaueHue apixaHuss. CTpoeHue U (QyHKUMU OpraHOB JbIXxaHus. ['a3000MeH B JIETKUX U
TKaHsX. JlpixarenbHble nBUKeHUs. JKu3HEeHHas eMKocTh Jierkux. HepBHas M rymopaliibHas peryisius
nbixaHus. ['uruena opratoB JpixaHus. BpeaHoe BiMsHME KypeHUs Ha OpraHbl IbIXaHUSs.

6. [umeBapenne. 3HaueHue nuieBapeHus. [lutarensHbIe BemecTBa U MUIIeBbIe TPoAyKThl. CTpoeHue U
(YHKIMH OPTaHOB MUILEBAPEHHUS.

[MumeBaputensubie depmenTsl U ux 3HadeHue. Ponp W.I1. TlaBnoBa B m3ydeHun (yHKIHI OpraHOB
nuuieBapeHus. lledenp U mojkenyaoyHas kenesa, X poJib B MuieBapeHud. BcacwiBanue. Perynsnus
MIPOLIECCOB MUIL[EBAPEHHUSL.

7. OOmeH BemecTB U dHepruu. OOIIasi XapakTEepPUCTHKa OOMEHa BEIIeCTB M dHepruu. [lmactuueckuii
0OMeH, 3HepreTu4eckii 0OMEH U UX B3aUMOCBS3b. 3HaUCHHE Ul OpraHu3Ma OeJIKOB, )KHPOB U YIIIEBOJIOB,
BO/JIbl 1 MUHEPAJIbHBIX coJiell. BinsHue ankorosis U Tokcuyeckux BeuiecTB. Buramunbl. X posib B 0OMeHe
BemecTB. OCHOBHbIE THTIOBUTAMUHO3BL. [ MTTepBUTAMHHO3HI.

8. Beimenenne. Opranbl MOYEBBIICIUTENBHON CUCTEMbI, UX CTpOEHHUE M (QYHKIUHU, MPOQHIAKTUKA
3a00JIeBaHUIA.

9. Koxa. Crpoenne u (pyHKIuUM KOXU. Ponb KOXM B TepMOperyasiuu. 3akaluBaHHE OpraHuU3Ma.
[Ipodunaktrka v neppasi MOMOILb IPU TEIVIOBOM U COJTHEYHOM yJape, 05K0rax U 0OMOPOKEHHSIX.

10. JKene3pl BHyTpeHHEH cekpeluu. 3Hau€HUE »Kejle3 BHYTPEHHEW CeKpeluu JUIsl pOCTa, Pa3BUTUS U
perynsauuu GyHKIUE opranuzma. ['opmonbl. Poib monoBwIx xene3 B pa3BuTuu opranusMma. [lomoBoe
CO3pEBaHUE.

11. HepBHas cucrema. Opransl 4yBCTB. 3HaY€HHE HEPBHON CHUCTEMBI B PETYNSIMHU M COTJIACOBAHHOCTHU
¢GyHKIMH opraHM3Ma 4YeloBeKa M B3aUMOCBS3HM opraHusMma c cpenoid. LlenTpanbHas u nepudepuueckas
HepBHas cucteMa. CTpoeHue ¥ GYHKIIMH CIMHHOTO MO3Ta U OT/IeJIOB TOJIOBHOTO MO3ra. PoJib BereTaTUBHOM
HEPBHOI CHCTEM B peryisiiuu paboThl BHyTpeHHUX opraHoB. Kopa 6osbmux nomymapuii. Oprassl 4yBCTB,
uX 3HadeHue. Ananuzaropsl. CTpoeHue, GyHKIUH, TUTHEHA.

12. Beicuias HepBHas JesTeNbHOCTh. be3ycinoBHbIe U ycloBHBIE pediekchl. buonornueckoe 3HaueHue

O6pa3OBaHI/I${ U TOPMOXCHUSA YCIIOBHBIX pe(I)HeKCOB. OCOOCHHOCTH BBICIIEH HCpBHOﬁ ACATCIIBHOCTHU



yenoBeka. Peur u mpienne Co3Hanue kak ¢yHkuust mosra. Pons M.M.CeuenoBa u W.I1.I1aBnoBa B
CO3/IAaHUU YYEHHS O BbICUIEH HEPBHOM JESITEIBHOCTH.
13. Cucrema opranoB pazMHokeHus. OII0OJOTBOPEHHE H BHYTPUYTPOOHOE pazBuTue. BocrpousseneHnue

opranu3MoB. [losioBbIe Jkene3bl U N0JI0BbIE KIETKU. Pa3BuTue 3apoapiiia yenoBeka. PoxxaeHue pedeHka.

Tema 4. OcHoBBI 00111€i1 OMOJIOTHHI

OOmast OGuosyorust - mpeaMer 00 OCHOBHBIX 3aKOHOMEPHOCTSIX >KM3HEHHBIX SIBICHUH. 3HaYCHHE
OMOJIOTUYECKON HAayKH JUIsI CEIBCKOTO XO3SICTBA, NMPOMBINUIEHHOCTH, MEIWIMHBI, TMTHEHBI, OXPaHBI
nipupoipl. OOIIHe OMOTOTUYECKUE 3aKOHOMEPHOCTH. Y POBHH OPraHU3allMU KUBOW TTPUPOJIHI.
1. OcuoBbl 1uTosiOTHH. OCHOBHBIE TOJOKEHHUS KIEeTOYHOW Teopuu. CrpoeHue W (QyHKUIUM sfapa,
000JI0YKH, LMTOIUIa3Mbl M €€ OCHOBHBIX OpraHouJoB. OCOOEHHOCTH CTPOEHHUS KJIETOK IPOKAPHOT,
JyKapuoT, aBTOTpo(oB u rereporpodor. CoqepkaHnne XUMUIECKUX FIEMEHTOB B KileTke. Bona u apyrue
HEOpPraHMYEeCKHe BEIECTBA, UX POJIb B AKU3HEACIATEIbHOCTH KJIeTKU. OpraHnyeckue BEeIlecTBa: YriaeBOIbl,
TUNUAbI, OenkH, HyKieuHoBble KUCIOTH, AT®, ux ponas B kierke. @EepMEHTHI, UX POJIb B PETYISAIUN
MIPOIIECCOB KUBHEACATCIBHOCTH. DHEPreTUYECKUd 0OOMEH B KJIETKE M €r0 CYIHOCTh. 3HadeHue ATD B
sHepreTrueckoM obmene. [lnmactuueckuit oomeHn. dorocunTe3. buocunres 6enkoB. ['eH u ero posb B
onocuntese. Kox JIHK. Peakmum marpuuyHoro cuHTe3a. B3anmMOCBsI3b TPOIECCOB ILUIACTHYECKOTO H
SHepreTHYecKoro ooMeHa. Bupycol, 0COOEHHOCTH UX CTPOCHHUS U )KU3HEACATEIbHOCTH.
2. Pa3MHOXeHHE U MHAMBHIyaJbHOE Pa3BUTHE OPraHU3MOB. JleeHne KJIEeTKH — OCHOBA Pa3MHOXKEHHUS
Y UHIUBUAYAIBHOTO Pa3BUTHS OpraHu3MoB. [loiroToBKka KJIETKU K AeEHUI0. X POMOCOMBI, MX TarlyIONIHBIH
U JUIUIOUMIHBIA HAOOp, MOCTOSIHCTBO uucia U ¢Gopmbl. [lenenne kinetku u ero 3HauyeHue. llojoBoe u
Oecrosoe pazMHOkeHue opraHnu3MoB. [TonoBsie kiieTku. Melio3. Pa3BuTue SHIIEKIETOK U CLIEPMAaTO30U/I0B.
OmnonotBopenue. Pazputue 3apojipiia (Ha mpuMepe KUBOTHBIX). [TocTaMOproHanbHOE pa3BUTHE.
3. OcHOBbI reHeTHKH. [ 'eHeTHKa — HayKa 0 HacleZCTBEHHOCTH U U3MEHUYMBOCTH OpraHu3MoB. OCHOBHBIE
METO/Ibl TeHeTUKU. MOHO- U AUTHOPUIHOE CKpElIMBaHKue. 3aKOHBI HACJIEICTBEHHOCTH, YCTaHOBIIEHHBIE [ .
Mennenem. JloMuHaHTHBIE U pELIECCUBHBIE MPU3HAKU. AJIeNbHbIE FeHbl. DeHOTUT U FeHOTUII. ['oMo3uroTa
u rerepo3urota. EnunooOpasue nepBoro noxoieHus. [IpoMexxyTOUHBIM XapakTep HacieqoBaHUsS. 3aKOH
pacieryieHus npu3HakoB. CTaTUCTUYECKUN XapakTep sBJICHUH pacuieruieHus. LluTongoruueckre 0CHOBBI
eIMHOO00pa3usi MEepBOr0 IMOKOJEHUS M pacUIeleHUs MPU3HAKOB BO BTOPOM IIOKOJIGHUH. 3aKOH
HE3aBUCUMOI'0 HacjelOBaHMs U €ro IuTosiorndeckue ocHoBbl. CremieHHoe HacienoBanue. Hapymenue
cuersenus. [lepekpect xpomocom. I'eneTrka mnosa. XpoMocoMHasi TEOpHs HACIEACTBEHHOCTH.
3HaueHue TeHETUKH JAJIs MEAUIMHBI U 37paBoOXpaHeHus. Pojb TeHOTHNA U YCIIOBUN BHEIIHEH cpefbl B
dbopmupoBannu ¢eHotuna. MoaudukanmonHas u3MeHYMBOCTh. Hopma peaknuu. CraTucTUYecKHe

3aKOHOMCPHOCTHU MOIII/I(I)I/IKaI_II/IOHHOI\/'I N3MCHYHNBOCTH. MyTaI_[I/II/I, HUX IMPUYUHEI. 3aKOH TOMOJOTHYECKUX



PSIOB B HACJIEICTBEHHON M3MEHUYMBOCTH, chopmynupoBanHblii H. 1. BaBunoBbIM. DKcriepuMeHTaIbHOE
MoJIydeHre MyTanuid. MyTanuu Kak MaTepral sl HICKYCCTBEHHOTO U €CTECTBEHHOTO 0TOOpaA.

I'enernka u Teopus sBomonuu. ['eHeTnka nomymsiuuii. GOpMbl €CTECTBEHHOIO OTOOpa: ABIXKYIIMHA U
CTaOMIIM3UPYIOIIHH.

4. OcHoBbl cenexkuuu. H.M. BaBuiaoB o mpoucXoxIeHUM KyIbTYpPHBIX pacTeHUil. OCHOBHBIE METO/IbI
CEJICKIIMU: THOPUIM3AINS U UCKYCCTBEHHBIM 0TOOpP. Poiib ectecTBeHHOTO 0TOOpa B cenekiuu. Cenexius
pactenmii. ['ereposuc. [lonmmmonmus W otnaneHHas ruOpuam3anus. Ceneknus >KUBOTHBIX. THITBI
CKpELIMBAaHMS U METOIbI pa3BeieHHs. MeTo1 aHann3a HaCJIEACTBEHHBIX X035 MCTBEHHO -1ICHHBIX IIPU3HAKOB
y JKUBOTHBIX-TIpou3BoaAuTeNe. OTaaneHHas rudpuau3anus JOMalIHUX KUBOTHBIX. bruoTexHonorus u ee
OCHOBHbBI€ HaIlpaBJICHNUs: MUKPOOUOJIOTUYECKUIN CUHTE3, FT€HHASI U KJIETOYHAs! MHKEHEPHSL.

5.  DBOJIIOIIMOHHOE YUYCHHUE.

JlolapBUHCKUE MpEACTaBIEHUS 00 3BOIIOLUH KUBOM Mpuposl. OCHOBHbBIE MOJI0XKEHHS 3BOITIOIMOHHOTO
yuenus Y. JlapBuHa. 3HaueHUE TEOPUH, IBOJIFOLUY I PA3BUTHUS €CTECTBO3HAHMSL.

Bun. Kpurepun Buna. [onymnsnus — enuHMIA BUAA U 3BOJIFOLIHM.

JIBuokymiue cuiibl 3BONIONUM. Benymias poiib ecTeCTBEHHOro oTOopa B 3BOJIIOLMU. BO3HMKHOBEHME
npucrnoco6aeHnii. OTHOCUTENBHBIN XapaKTep MPUCTIOCOOTICHHOCTH.

HckyccTBeHHBI OTOOp M HacleACTBEHHAas: W3MEHUMBOCTh — OCHOBA BBIBEAECHUS MOPOJ JOMAIIHUX
YKUBOTHBIX M COPTOB KYJIbTYPHBIX pacTeHnid. MukpospoJtonus. BugoobpazoBanue. [ 1aBHbIC HapaBIIeHUS
9BOJIIOLIUH: apoMopdo3, uanoanantanus. buonorunyeckuii mporpecc u perpecc. COOTHOIIEHHS pa3InYHbIX
HaIpaBJICHUH 3BOIONUN. OCHOBHBIE 3aKOHOMEPHOCTH IBOJIIOLUH.

Bo3HukHOBeHME M pasBuTue KHM3HM Ha 3emule. Kparkas MCTOpHsl pa3BUTHS OPraHMYECKOrO MUpA.
Jloka3zarenbCcTBa 3BOJIIOLUM OPraHUYECKOro Mupa. lJ1aBHble HampaBlIEeHUS HBOJIOLMH. ApoMopdo3,
naecoagantanys. COOTHOIIEHHE DA3IMYHBIX HANpaBICHUM SBOJIIOLMM. buonorudeckuii mporpecc Hu
perpecc. Kparkas uctopusi pa3BuTHs opraHuyeckoro Mupa. OCHOBHbIE apoMOpP(O3bl B 3BOJIIOLUHU
OpPraHMYECKOI0 MUpA.

IIpoucxoxxaeHue u pa3BUTHE 4elloBeKa. J[peBHeine, 1peBHUE, T0AU coBpeMeHHoro tumna. Y./[apsus o
IpOUCXOXKAeHNU venoBeka. CouumanbHble M Ouosiornyeckue (pakropbl aHTpororeHesa. Bemymas poiib
3aKOHOB OOIIECTBEHHOM »HM3HM B COLMAJIBLHOM IIporpecce uenoBedyecTBa. YeloBeueckue pachl, HX
IIPOUCXOXKACHNUE U €IUHCTBO.

6. OCHOBBI KOJIOTHH.

[Ipenmer u 3aa4m HKOJIOTHH, MATEMaTUYECKOE MOJICIMPOBAHUE B 3KOJIOTUU. DKOJIOTHYeCKHE (PAKTOPBI, UX
KOMIIJIEKCHOE BO3AelcTBHEe Ha opraHusM. QPoronepuoamsm. Cpenbl >KM3HM. OKOJIOTMUYECKAs HHUILA.

HOHyJ'IﬂI_[I/Iﬂ, U3MCHCHHUEC €€ 4YHCIICHHOCTH, CITIOCOOBI peryjampoBaHusa YHUCICHHOCTH. PanuonansHOE



WCIOJIb30BAHME BHJIOB, COXpaHEHUWE UX pa3HooOpa3usi. buoreoreHos. Pa3Butue mnomynsiuuii B
OnoTeoI1eH03e U UX B3auMOCBs3H. Llenu nmuranus.

OcHoBel yuenus o Ouocepe. buochepa. B.M. Bepuanckuii o BO3HMKHOBeHHH Ouocdepsl. ['panuna
o6uocdepsl. buomacca nmosepxHoctu cymm, MUpoBOro okeana, mouyBbl. JKUBO€ BEUIECTBO U €ro (yHKIUH.
KpyrosopoT BemiecTs u npeBpaiienue sueprun B ounocdepe. Hoocdepa.

7. buocdepa u HaydHO-TeXHUYECKHI TIporpecc. bruocdepa B meproa HaydHO-TEXHHYECKOTO TIporpecca u
310poBbe yenoBeka. [Ipobiaembl okpyxarolel cpesipl: 3aluTa OT 3arpsA3HEHUs, COXPAHEHUS 3TAaJIOHOB U

MaMSITHUKOB IIPUPOBI, BUJOBOTO pa3HO00pa3usi, OMOIIEHO30B, JaHIIIa(TOB.

HI. CTPYKTYPA BCTYIIMTEJIBHOI'O UCIIBITAHUA

BerynurtensHoe ucnbiTaHue mpoBOAUTCS B (GOpME TECTUPOBAHUSA, B KOTOPOE BXOJAT BOMPOCHI TIO
BCEM TemaM, 0003HaYeHHBIM B paznede I1.
TecTtupoBanue cocTouT U3 21 3a1aHus, Ha BBITTOJIHEHUE KOTOPBIX OTBOAUTCS 10 135 MunyT. 3aganus
MOAPA3AEISIIOTCS HAa 3 YPOBHS CIOXKHOCTH:
— BOINPOCHI TPYMIBI A — nipeacTanieHsl 10 3a1anusMu, OJTHO 3aJjaHue OIlEeHWBaeTCs B 3 Oaliia, BCETO
30 Gamos;
— BOIpPOCHI Tpymmbl b — npeacrasnens! 6 3agaHUsIMU, OJHO 3aJaHUE OIICHUBAETCS B 5 0aJIOB, BCETO
30 Gamos;
— BOIPOCHI TPyIIBI B — mpencraBiensl 5 3alaHusIMH, OJTHO 3aJJaHue OIEHUBAETCS B § OaJIOB, BCETO

40 6auIoB.

I'pynna A (ba3oBblii ypoBenb, 3aganusi 1-10): npoBepka 3HAHUS MNOHSATUUHO-KATErOPUAIbLHOTO
anmapara, OCHOBHBIX OIpeeNieHuH, KiacCuuKauuil W NPUHIUIOB, MPEIYCMOTPEHHBIX MPOrpaMMOii
BCTYIUTEIbHBIX UCIIBITAHUM:

— ¢dopmMart: 3a1aHus 3aKPBITOTO TUIIA (C BBIOOPOM OJJTHOTO BEPHOTO OTBETA U3 MPEIOAKEHHOTO CITUCKA).

—  OT MOCTYMAIOIIEro 0KUAAETCS: 3HaTh KOPPEKTHBIE POPMYITUPOBKH, OTINYATH BEPHBIC YTBEPKICHUS

OT JIOXHBIX, BOCIIPOHM3BOJUTH HM3YyYCHHBIH MaTephall MO MaMSATH, COOTHOCUTh TEPMHUHBI M HX

3HA4YCHU .

I'pynna b (Cpennnii ypoBeHnb, 3aaanusi 11-16): orieHka ciocOOHOCTH MPUMEHSATh TEOPETUUYECKHUE
3HaHUS B CTAHJAPTHBIX Y4eOHBIX cuTyauusx. [IpoBepka BiaileHUsI THIOBBIMH aITOPUTMAMH.
— Qopmar: pacuetHsle 3amaud B 1-2 AeHCTBUS WM 3aJaHus, TpeOyrollMe aHalIn3a YCIOBHS U

pPUMEHEHHsI CTaHAapTHOU (opmyn (MeToauK). OuH BEpHBIN OTBET B MPEATIOKEHHOM CITHCKE.



OT TOCTYMAIOWIETO OXKUAACTCS: MPOAHAIM3UPOBATh YCIOBUE 3adadd, WACHTH(PHUIHUPOBATH THII
CHUTYyalluH, BbIOpPAaTh KOPPEKTHBIA aJTOPUTM pELIeHUs Wi (HOopMyidy, IPOBECTH TUIOBOH pacyer,

IIPAaBUJIBHO MHTEPIPETUPOBATH U 3aIMCaTh IOJIYYEHHBIN PE3yJIbTar.

I'pynna B (IloBbllIeHHBIH YPOBEHb CJI0KHOCTH, 3aganus 17-21): onpenenenue cHopMHUPOBAHHOCTH

YMGHI/Iﬁ 1 HABBIKOB PCIICHHA KOMIIJICKCHBIX 3a/1a4.

(opmar: KOMIUIEKCHBIE 33/1a4H, TPEOYIOIINE MPUMEHEHHS 3HAHUH U3 Pa3HbIX Pa3ZesioB MIPOTPaMMBI,
m0o0 3a/1auy, MOCTABJICHHBIE B HECTAHAAPTHOW (OPMYIHPOBKE, TA€ OT aOUTypHUeHTa Tpelyercs
CaMOCTOSITEJIBHOE IOCTPOEHHUE JIOTMYECKOW LENOYKH PpACCY)KICHUH, 3aladd COIEPIKaIIue
n30bITOuHbIEe TaHHbIe. OIMH BEPHBIN OTBET B MPEAJIOKEHHOM CITHCKE.

OT MOCTYNAKOUIEr0 0KUIAETCA: ONPEACIIUTh CTPATETUIO PEIICHHUS], BBISIBUTH CKPBIThIE 3aBUCHMOCTH
MEXAY JaHHBIMHM, IOCTPOUTH JIOTUYECKH OOOCHOBAHHYIO II€TOYKY IIaroB (paccyXJIeHui),
BBITIOJIHUTH CJIO’KHBIE BBIYUCIICHUS, TPOAHATIM3UPOBATh BO3MOKHOCTD CYIIIECTBOBAHUS HECKOJIBKUX

pelIeHN WK TPOBEPUTH PE3yNIbTaT Ha JI0CTOBEPHOCTb.

PEKOMEHAYEMAS JIMTEPATYPA

OcHoBHas1 uTEparypa:

10.

11.

Annpeena, T. A. buonorus: yae6noe nmocooue / T.A. AnapeeBa. — Mocksa: PUOP: UHOPA-M,
2021. - 241 c.

buonorus / O.Y. Mazyp, O.B. JlanteBa. — Mocksa: Oxcmo. 2022. — 224 c. — ([lomammauii peneTuTop
C HArJISAHBIMU BUACOYPOKAMHU).

buonorus nns nocrynatonux B By3sl /1. JI. brimmu . E.1O. 3uranosa.- Mocksa: M3naTenbcTBO «O,
2018.-784c.

buonorus: s nocrynatomux B By3bl / P.I'. 3asm [u gp.]. — 5 usa., ucnp. — MuHck: Beimsiimas
mkoa, 2015. — 639 c.: un.

buonorus: CripaBouHuK /Ui crapiiekiaccHuKoB U noctynatouux B BY3e1 / T.JI. borganosa, E.A.
ComomoBa. — M.: ACT-IIPECC KHUT'A. 2012. — 816 c.: uin.

JlononHUTENbHAS TUTEPATYpa:

I'.JI. banuy, B.I'. KpepkanoBckuit buonorus ans nocrynaromux B By3bl. — @enukc, 2021. — 1088 c.
E.H. JlembsakoB, A.H. CoGoneB buonorus. 10-11 kmaccel. COOpHUK 3aqady U YHpaKHEHHI.
Yrnybnennsiit yposers. ®I'OC. — M.: BAKO, 2019. — 372c.

B.b. 3axapos, C.I'. MamonToB, H.1. Connn O6mast Ouomnorus. 10 kinace. YueOHuk (yriyOneHHbIN
ypoBeHb). — M.: llpoda, 2021. 352 c.

B.b. 3axapos, C.I. MamontoB, H.W. OOmas 6uonorus. 11 xmacc. YueOHUK (yriyOneHHbIN
ypoBeHb). — M.: Ipoda, 2020. 272 c.

buosnorus 1yis moctynaronux B By3sl : yueOHoe noco6ue / H.A. Jlemesa, JI.B. Kammtok, H.JI. JIucos.
— 12-e m3x., nepepad. — Munck : Kumwxknsiii [lom, 2017. — 704 c.: un.



12.

13.

14.

15.
16.

17.

18.

19.

20.

buonorus / O.B. JlanteBa. — MockBa: Dkcmo. 2022, — 192 c¢. — (Harmsinuelii cripaBOYHUK.
I'otoBumcs k OI'D u BIIP).

bornanos H.A. Kamenckuii, A.A. CaperueBa, H.}O. CoxonioBa H.A. buosorus. [Togroroska k EI'3.
Berynurensubie ucnbiTanus. M.: M3natensctBo «Ok3amen», 2012. — 349 c. (Cepus «EI'D.
BerynurenbHble HCIIBITAHUSD).

borpanos H.A. EI'D. IlpakTukyMm 1o OuOJIOTMH: NOJArOTOBKA K BbINOJHEHHIO yactu 2 (B). M.:
Wz narensctBo OKk3amen, 2011.

[lerpocoBa P.A., bornanos H.A. 9 knacc: 'otoBumes k ak3amenam 'HA. Jpoda 2011.

TepemoB A.B., IletpocoBa P.A. buonorus. buonormueckue cucremsl u mnpouecchl. 11 kiace.
MznarensctBo «BJIAZJOCY 2011.

TepemoB A.B., IletpocoBa P.A. buonorus. buonoruueckue cuctemsl u mnpoueccel. 10 kmace.
NznaTensctBo «BJIAZIOCy. 2010.

bornanos H.A. buonorus: 3aganus yposus A, B, C. 11 kiacc. Tematudeckasi pabouas Tetpanb. M.:
W3 narenscTBO «OK3amen», 2010.

bornanos H.A. EI'D. buonorusa. IlpakTukym Mo BBINOJHEHHMIO THUIOBBIX 3amanuii EI'D. M.:
Wz nparenscTBo OK3ameH, 2010.

bornanos H.A. EI'D. buonormsa. CynepTpeHuHr..TeMaTH4ecKue TpPEHHPOBOYHBIE 3a/IaHUS.
VYposens A, B, C. U3gatenscTtBo JK3amen, 2010.
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