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1. OBIIASI XAPAKTEPUCTUKA PABOYEN ITPOT'PAMMBI JTUCLUATLINHBI

OYVYII.08 «buoJiorus»

1.1. MecTo JUCHUIIMHBI B CTPYKTYpe OCHOBHO# 00pa3oBaTe/ibHOM NPOrpaMmbl

Hucrummmaa O YI1.08 «bromorusyy

ABIACTCA 4YaCThIO MATCMaTHUYCCKOIO H OGH.[CFO

€CTECTBCHHOHAYYHOTO IIMKJIA OCHOBHOW TIPOQECCHOHANBHON 00pa3oBaTeIbHOM TPOTpaMMBI B
cootBeTcTBUU ¢ ®I'OC mo cnenmansHocTr 42.02.01 Pexnama.

Huctummmaa OYI1.08«buonorus» obecnieunBaeT GpopMupoBaHHE OONIMX KOMIETCHIIUN TT0

BceM BumaM aesareinbHocTH PI'OC no crenmansHoct 42.02.01

JUCIUILTIHA UMeeT pu popMupoBanuu U pa3ButunOK 7.

Pexmama. Ocoboe 3HaueHue

1.2. Leuap 1 n1aHupyemMble Pe3yabTaThl 0CBOCHUS AMCHUIITHHBI

B pamMkax nporpamMmbl TUCIMIUTHHBI 00y4JarOIIUMUCS OCBAMBAIOTCS YMEHHUS M 3HAHUS

[IK

VYMmeuus

3HaHus

OK 7
ConeiicTBOBaTh COXPAHEHHIO
OKpYIKarollel cpeibl,
pecypcocOepeKeHHIO,
3¢ (heKTHBHO IeHCTBOBATH B
Ype3BBIYANHBIX CUTYAILUSX.

- Cobupatp 1 0600111aTH
3HaHUS O MPUEeMaxX OKa3aHUs
[IEpBOM OMOLIHU, METOJIAX
3aIUTHI B YCIOBHAX
YpEe3BBIYAHBIX CUTYaIIH.

- CucreMaTrn3npoBaTh 3HAHUS O
prueMax OKa3aHus MEepBOU
MIOMOIIY, METO/IaX 3aIUTHI B
YCIOBUAX
YPE3BBIUANHBIX CUTYaAIIUM.

- O000maTh U KPUTHUECKHE
AHAJIM3UPOBATh 3HAHUS O
preMax OKa3aHus MepBON
IIOMOIIIH, METOJAaX
3aIUTHI B YCIOBHAX
YpE3BBIYAHBIX CUTYAIIHI.

- bazoBble N0JI0KEHUS IPUEMOB
OKa3aHMs NEPBOU MOMOIIIH,
METOBbI 3AIIUTHI B YCIOBUAX
YpEe3BhIYAHBIX CUTYAIIH.

- OCHOBHBI€ ITOJIOKEHHS
MIPUEMOB OKa3aHUs IEPBOM
ITOMOIIIH, METOJEI 3aIlIUTEI B

YCIIOBHSIX.

2. CTPYKTYPA U COAEPKAHUE JUCIUIIJIMHbI




2.1. O0beM JUCHUNIMHBI U BU/BI YUeOHOH padoThl

BunyueoHoiipadoTbl Obvem uacos
2 cemecTp Bcero
O0beM 00pazoBaTeIbHOI NMPOrpaMMbl TUCUMILJIMHBI, B 72 72
T.4.
OcHOBHOE coJiep:KaHue, B T.4. 46 46
TEOPETUUYECKOE 00yUeHUE 22 22
71a00paTOpHBIE 3aHATHS 4 4
MPAKTUYECKUE 3aHITH 20 20
CamocrosiTe/ibHasipadoTa 26 26
IIpome:xxyTOUHAS aTTEeCTANMS 3aueT ¢ OLEHKOM 3auer ¢
OLIEHKOM




2.2. TemaTudecknii J1aH U coaepkanune TucuuIinabl OYIL.08 «buoaorus»

Dopmupy
HaumenoBanmne | Coaepxanue yueOHOro Matepuajia (0CHOBHOe U NpodeccnoHaIbHO-OPUEHTHPOBAHHOE), 1a0opaTopHble 1 | O0bem eMble
pa3/iesioB U TeM NpaKTHYeCKHe 3aHATHS, CAMOCTOsITeIbHAsA padoTa, KypcoBasi padora. 4acoB | KOMIIeTeH
1000
1 2 3 4
Cemectp 2
OcHOBHOE coep:kaHue
Paznen 1. KileTka — CTpYKTYpHO-()YHKIMOHAJIbHAS €IMHULIA dKUBOTO. 35
Conep:xxaHue yueOHOro MaTepuaJa:
Teopernueckoe 3ansiTue 1. bruomorns kak Hayka. CBsi3b Ouojorum ¢ OOIIECTBEHHBIMH, TEXHHUYECKUMH U
JIPYTHMH €CTECTBCHHBIMHHAayKaMu, (Quiocoduedi, STHUKOH, OCTEeTHKOW © TmpaBoM. Poms Owomornu B
Tema dbopMupoBaHuu COBPEMEHHOMHAaY4YHOI KapTHHBI MUpA. Cucrema OHOJIOTMYECKUX 3
1.1.BHOTOr s HayK.MeTo1bIN03HAHUSKUBOUTIPUPOIbI(HAOII0 A€ HHE,IKCIIEPUMEHT,OITMCaHIEe U3MEPEHUE, K1accuuKanus, OK 7
KaK HAyKa MOJIeTTUpOBaHKE, CTaTUCTUYECKasi 00pabOTKa JaHHBIX).
IMpakTuyeckoe 3ansitue 1. MeTOBINOZHAHUSKUBONTIPUPOIBI. 3
CamocrositeibHas padora odyyarwmmuxcs 1.CBs3p OMoJ0ruu ¢ OOUIECTBEHHBIMU, TEXHUYECKUMH U IPYTUMHU 4
€CTeCTBEHHBIMUHAYKaMH, priiocopueid, STUKON, 3CTETUKOM U TPABOM.
CoaepixaHue y4eOHOT0 MaTepuasa:
TeopeTuueckoe 3anHsTue 2. JKuBble cucTeMbl (OMOCHCTEMBI) Kak TMpeAMeT H3ydeHus Owosoruu. OTiamune
Tema. 1.2. KHUBBIX CHCTEM OTHEOpPTraHMuecKoW mpuponabl.CBOHCTBa OMOCHCTEM M HX pa3HOOOpaszue. YPOBHHM OpraHU3alud 3
YKUBEIE OMOCHCTEM: MOJICKYJISIPHBIH, KII€TOUHBIN, TKAHEBBIN,0praHN3MEHHBIH, TOTYJISIIHOHHO-BUI0BOM,3KOCUCTEMHBI T OK 7
CHCTEMBI (OnoreorneHOTHIECKHiA), OMOCEPHBIA.
S IIpakTHyeckoe 3ansaTue 2.CBoiicTBa OMOCHCTEM U UX pa3HOOOpa3He. 5
OpraHusalus. ;
aMocTosiTeIbHAsI padora odyuyarmmxcsi 2. YposHUI OopraHu3aIu OMOCUCTEM:
MOJIEKYJISIPHBIN, KJIIETOYHBIN, TKAHEBBI, OPTAHU3MEHHBIN, TOMYJIALITUOHHO- 3
BHJIOBOM,2KOCHCTEMHBINA(OHOT€OIIEHOTHIECKHIT ), OMOChepHBI.
CoaepixaHue y4eOHOT0 MaTepuasa:
Tema. 1.3. Teoperudeckoe 3anaTHe 3.XuUMUUSCKMH CcOCTaB KICTKH. XHMHYECKHE OJIEMEHTBHI:  MAaKpOJJIEMEHTHI,
XuMHUueckuii | MEKpodaeMeHThl. Boma nmuHepanbHble BelecTBa. DYHKIMU BOJIBI 1 MHHEPAIBHBIX BEIECTB B KieTke. [lognepxanue
COCTAB U ocmotnueckoro 6ananca.benku. CoctaB u cTpoeHue OeIKOB. AMHHOKHUCIIOTHI - MOHOMEPHI OenkoB. HezameHuMBIC U 3
cTpoeHue 3aMEHUMBICAMHHOKHCIIOTEI. AMHHOKHCIIOTHBIN COCTaB. Y POBHHU CTPYKTYPBI 6UCHKOBOI7I MOJIEKYJIBI ([IepBHYHAS, OK 7
CCTKIL BTOpUYHAs, TPETHYHAs W YETBEPTUYHAs CTPYKTypa). XHMHUUYCCKHE CBOMcTBa OenkoB. buonmormdeckuedyHkimm

OcnkoB.depMeHTBI -  OWOJIOTHYECKHE  KaTaJlM3aTOpHI. Crpoenue  ¢epmeHra: AaKTUBHBIA  IICHTP,
cyocrparHascnenuduaHocts. Kodepmentsl. Buramunsl. OTinuns GEpMEHTOB OT HEOPTaHHUECKUX KaTaJIu3aTOPOB.

6




YrineBonabl: MOHOCaXapubl (TIIFOKO3a, pru0o3a U Ae30KCHpH003a), Tucaxapusl (caxaposa, JJAKT03a) UMOTUCAXAPH/IBI
(Kpaxmair,ITHKOTeH, [IeJITI0103a). bromormaeckne p yHKITUIYTIIeBOTOB. JIMITH BT : TPUTTUTIC pUIBL, PO chOTUTII IEI,
crepou bl [ uapohuIbHO-THAPOGOOHEIECBOMCTRA.

IIpakTH4yeckoe 3ansitue 3.CoctaB U CTpoeHHE OEIKOB.

CamocrosiTesibHasi padora odyqaommuxcs 3.01iuuus GepMEHTOB OT HEOPTraHUYECKUX KaTaIN3aTOPOB.

Tema.
1.4.I{utonorus -
HayKa o
KJIETKE.

Conep:xxaHue yueOHOTo MaTepuaJa:

Teopernueckoe 3ansitue 4.1lutonorus - Hayka o kieTke. KieTounast Teopust - mpuMep B3aMMOJACUCTBUS HJCH U
(hakTOB B HayYHOMIIO3HaHHUU. MeTobl M3ydeHus kieTku.KieTka kak 1enoctHas uBas cucrema. OOIue mpu3HaK{
KJICTOK:3aMKHYyTas HapykHast MemOpaHna, moJiekyisl JIHK kak reHeTrnueckuii anmapar, cucreMa cuaTe3a oenka. Turmbl
KJIETOK: JyKapuoThdeckas U Mpokapuotuieckas. OCOOCHHOCTH CTPOCHHUsS MpoKapuoThdeckon kieTku.Kierounas
cTteHka Oakrepuil. CTpOCHHE IYKApPHOTHUYECKOW KIeTKH. OCHOBHBIC OTIIMYUS PACTHUTEIHHOW,KHBOTHOW M TPUOHOMN
KJIETKH.

IIpakTH4yeckoe 3ansitue 4.Kinetka Kak 1eJIOCTHAS KUBasi CUCTEMA.

CamocrosiTeibHas padora o0yqaromuxcs 4.OCHOBHBIC OTIMYHS PACTUTEIEHOM,)KUBOTHON M TPUOHOW KIICTKH.

OK 7

Paznea 2. Ctpoenue u GyHKIIUM OPTraHU3MOB.

35

Tema 2.1. Melio3s.
OHTOreHes.
OMOpuoreHes.

CoaepixaHue y4eOHOT0 MaTepuasa:

Teoperuueckoe 3anaTue 5. Meiio3. Cragum wmeiioza. [lpoueccel, mpoucxopasiue Ha CTaausx Meiosa.
IToBenenue xpomocom B Meinoze.Kpoccunrosep. buonornueckuili cMmbicni U 3HauyeHue Meiosa.l'ameroreHes -
npouecc 00pa3zoBaHMsI MOJOBBIX KIETOK y KMBOTHBIX. [1o/10BBIE jKee3bl: CEeMEHHUKH USMYHUKA. OOpa3zoBaHue U
pa3BUTHE TOJIOBBIX KIETOK - raMeT (CrepMaTo30HI, SHIEKIeTKa) — crnepMmaroreHe3u oorenes. OcoOeHHOCTH
CTPOEHUS AWLEKIIETOK " CIEPMAaTO30U/IOB. Omtog0TBOpEHHUE.
[Taprenorenes. UnauBuIyanbHOEpa3BUTHE(OHTOTCHE3). IMOpHOHAIbHOEpa3BUTHE(IMOpHOTeHE3 ). DTarbIIMOpHOHa
JHHOTOPA3BUTHAYI03BOHOYHBIX)KUBOTHBIX : IpOOJICHNE, TacTpyIsiius,opranorenes.[loctambpronansHoe
pazBuTHe. THITBI TOCTIMOPHOHAIFHOTO PA3BUTHUS: PSMOE, HepsiMoe (IMYnHOYHOE ). BiusiHue cpezpl Hapa3BuTHE
OpraHu3MoB, (HaKTOpbI, COCOOHBIE BBI3BIBATH BPOXKAEHHBIE ypoacTBa.PocT u paszButue pacrenuit. OHTOreHe3
IIBETKOBOT'0 PACTEHUS: CTPOEHUE CEMEHH, CTaIUN Pa3BUTHSI.

IIpakTnueckoe 3ansaTue S.KpoccuHrosep.

CamocrosiTeibHass padota ody4yarwmmuxcss S.OHTOreHe3 IBETKOBOTO PACTEHHs: CTPOCHHE CEMEHH, CTaJuu
pa3BUTHS.

OK7

Tema 2.2.
N3MmeHuuBOCTD
OpraHU3MOB.

Conep:xaHue yueOHOT0o MaTepuaJja:

Teoperuueckoe 3ansitue 6. [Ipenmer u 3agaum reHeTukd. Vctopusi pa3BUTHS TEHETHKH. POJIb IMUTONOTHU U
SMOPHOJIOTHH BCTAHOBJIEHUHM TEHETUKU. BKiaa poccHilckux M 3apyOeXHbBIX YUEHBIX B DPa3BUTHE TEHETHKH.
MeTtopIreHe THKU(TUOPUA0I0T MUECKUMA, TUTOT€HETUYECKU M, MOJIEKY IS PHO-

reHeTuyeckuit). OCHOBHbIETEHETUYECKUE TOHATUSA. [ eHeTHdecKkas CHMBOJMKA, MCHOIb3yeMas B CXeMax
CKpEIIUBaHUM.
3aKOHOMEPHOCTHHACIIEI0BAaHUATPU3HAKOB, ycTaHOBIeHHbIE] . Mennenem.MoHoruOpuiHoecKpeuBanie.  3aKoH
eanHooOpa3usi rHOpUIOB mnepBoro mnokoneHus. [lpaBuino JOMHHHUpPOBAaHMA. 3aKOHPACHICTUICHHS] MPU3HAKOB.

OK7

7




l'umote3a w4ywcrtoThl Tamer. I[lomHOe W HemojHOe JOMHMHUpPOBaHUE./[MTHOpPHIHOE CKpelMBaHHE. 3aKOH
HE3aBHCUMOTO  HACJCJOBAaHUS  NPU3HAKOB. [[ATOreHETHMYECKUEOCHOBBI  JTUTHOPHIHOTO  CKPEUTUBAHMS.
AHanu3upyloliee cKkpemuBanue. lcnoiap3oBaHue aHATIW3UPYIOMIETOCKPEIIUBAHUSA ISl ONPEACIICHUS] TEHOTHIIA
oco0u.

IIpakTHyeckoe 3ansiTue 6.Bximam pocCHICKUX 1 3apyOEIKHBIX YUEHBIX B PA3BUTHE TCHETHKH. 2
CamocrosiTeibHass padora oOyvyarommxcsi 6.'eHeTmueckas CHUMBOJIMKA, HCHOJNb3yeMas B CXeMax 3
CKpEIIMBaHUM.
Conep:xaHue yueOHOro MaTepuaJa:
Teopernueckoe 3ansiTHe 7. XpOMOCOMHAs TEOPUS HACIEICTBEHHOCTH. | €HETHUECKHE KapThl.l'eHETHKa moJa.
XpOMOCOMHOE OIpeAeIeHHE Ioya. AyTOCOMBI U IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHble HIeTeporaMeTHbIE
Tema 2.3 OpTaHU3MBI. HacnenoBanue IIPU3HAKOB, CICIICHHBIX C 3
Cuennennoe nosoM.MI3MeHunBOCTh. BUIBIN3MEHUNBOCTH: HEHACIIE ICTBEHHASMHACIIEICTBEHHA. POsIbcpe IbIBHEHACIIEICTBEHHO M OK 7
HACJICIOBAHUC | U3MEHYMBOCTH. XapaKTEepPUCTUKAa MOAU(DUKAIIMOHHOW HW3MEHYMBOCTH. BapualMOHHBIMpAL M BapualMOHHAas
MIPU3HAKOB. kpuBas. Hopma peakuuu npusHaka. KonnuecTBeHHbIE U KaUeCTBEHHbIE MPU3HAKU U UXHOpMa peakuuu. CBoicTBa
MOJIU(DUKALMOHHON U3MEHYUBOCTH.
IIpakTH4yeckoe 3aHsiTHe 7.AyTOCOMBI H MTOJIOBBIE XPOMOCOMBI. 2
CamocTrosiTesibHasi padoTa o0yuaromuxcs 7.BapuaninoHHBIMPS] U BapHaIlMOHHAS] KPUBAs. 3
Conep:xxaHue yueOHOTo MaTepuaJa:
Teopernyeckoe 3ansitue 8. I'eneTrka yenoseka. Kapuorun yesnoBeka. OCHOBHBIE METO/Ibl TEHETUKH YEJIOBEKA!
reHeasorn4eCKHi,0IM3HEI0BbIN, IUTOreHETHY €CKUI,0MOXUMUYECKU I, MOJIEKY i pHOTeHeTHUeCKHil. COBpeMeHHOe
ornpezesieHue TeHOTUIA: MMOJHOT€HOMHOE CEKBEHUPOBAaHUE, T€HOTUIIMPOBAHUE, B TOM 4Hcie ¢ nomolibrolILP-
aHaJIu3a. HacnencrBennbie 3a00JieBaHus YeJioBeKa: TeHHbIE 00se3HH, 601e3H1 c 5
HACJIEICTBEHHOUIIPEIPACIIONIOKEHHOCTbIO, XPOMOCOMHBIE Oosie3HH. COMaTHYeCKHEe M TeHEPATHBHbIE MYTAIUH.
Tema 2.4. CtBonoBbleKieTKH. [IpuHLIMIBL  310poBOr0 o00paza KU3HU, JUATHOCTHKH, MNPO(QUIAKTUKA U  JICYCHUS
I'eneruxa reHeTuueckux0ome3nen. Meauko- OK 7
YyeJIoBeKa. TFeHETHYECKOCKOHCYJIbTUPOBaHNE. 3HAYEHUEMEULIMHCKOUTEHETHKMBIPEJOTBPAIICHUN U JICUEHUH TE€HETHYECKHUX
3a00JIeBaHUH YeIOBEKa.
IIpakTnyeckoe 3anaTue 8.IlpuHIMIEI 3710pOBOTO 00pa3a >KU3HH, AMATHOCTUKH, MPOMWIAKTUKA U JICUCHHS 4
TeHEeTHYECKUXO00JIe3HEH.
CaMocTosiTeILHAS padora oOyyarommxcs 8.Menuko-
TeHEeTUYECKOCKOHCYIbTUPOBaHNE. 3HAYCHUEMETUITMHCKOUTeHETUKUBIPEJOTBPAILICHUN U JICYCHUH Te€HETHUYECKUX 3
3a00JIeBaHUH YeJIOBEKa.
Ilpome:kyTouHas aTTecTalus (3a4eT ¢ OLEHKOM) 2
BCEI'O 72




3. YCJIOBUSA PEAJIM3ALIUU ITPOI'PAMMBDI JTUCHUITJIMHBI

3.1. Jna peanuzauuyd NOpOrpaMMbl  JUCLMILIMHBI

CIICcuaJIbHbIC ITIOMCIICHUA

PEAYCMOTPEHBI

CIIEelyIoINe

Ne
n/n

HanMeHoBaHue moMellleHUI 1151 IPOBeAeHNsI BCeX BUI0B
YueOHOM 1esiTeJIbHOCTH, MPEAyCMOTPEHHON Y4eOHbIM MJIAHOM,
B TOM 4HCJIe IOMeIleHUs VISl CAMOCTOSITeJIbHOH padoThl, ¢
YKa3aHUEM NepeyHsi 0CHOBHOI0 000py10BaHusA, Y4eOHO-
HATJISIAHBIX MOCOOMII U MCI0JIb3yeMOr0 MPOrPaMMHOTI0
o0ecneyeHHus

Anpec
(MecTomo102K€eHME)
MOMeILEeHUM IS
NpoBeeHUs1 Bcex
BH/IOB y4eOHO
AesITeJIbHOCTH,
NpeayCMOTPEHHOM
Y4eOHbIM INIAHOM

TeopeTnueckue 3aHATHS

Aynuropus Ne 2408

[Tocamounsix wmect 115, pabGodee MecTo mpenogaBaTes,
OCHAIIIEHHbIE Y4eOHON MeOenblo; TocKa MapKepHas. TeXHHYECKUE
cpeacTBa 0OydeHHs, CITyXKalye Ui MpecTaBIeHus WHPOpPMaIn
OONBLIONW ayAMTOPUHU: SKpaH HACTEHHBIM, mpoekTop. Habops
JIEMOHCTPAIIMOHHOTO ~ OOOpYMOBaHUS W y4eOHO-HATJISIHBIX
nocoOmii, 00ecneynBalOIMX  TEMaTUYECKHEe  HUTIOCTPAIUH,
COOTBETCTBYIONIME paboyeii mporpaMMe JUCIUILINHEIL.

119071, r. Mockaa,
yi. Manas Kanyxckas,
1

IIpakTrueckue 3aHATHS

Aynautopus Ne 2329 (1o pacnucaHuro)

IMocagounbix Mmect 115, pabouee MecTo mpenogaBares,
OCHAIIICHHBIC y4eOHOW MeOenplo; TOCKa MapKepHas. TEXHHUYECKUE
cpencTBa 00ydeHus, ClyXKallue Ui MpeIcTaBIeHus MH(OpMaIu
OOJIBIIION ayaUTOPHH: OJKpaH HACTEHHBIH, mpoekTop. Habopsl
JeMOHCTPAIllMOHHOTO ~ OOOpYZOBaHUS M Y4eOHO-HATrJISATHBIX
nocoOuid, OOECNeYMBAIOIINX  TEMATHYECKUE  WMJUTIOCTpAIlUH,
COOTBETCTBYIOIIME paboyueil mporpaMMe TUCIUILTHHBL.

119071, r. Mockaa,
yi1. Manas Kanyxckas,
1

[IpoMexxkyTouHas arrecTanus

Aynuropus Ne 2308 (1o pacnucanumro)

[Tocamounsix MecTt 25, pabodee MecTO MpernojaBaTes,
OCHAIlIeHHBbIE Yy4eOHOW Mebenblo; Jocka MapkepHas. HabGopsr
JEMOHCTPAIIMOHHOTO ~ O0OpYJIOBaHUS W Y4eOHO-HArJISITHBIX
nocoOmii, 00ecneynBalOIMX  TEMaTUYECKHEe  HUTIOCTPAIUH,
COOTBETCTBYIOIIME paboyell mporpaMMe TUCIUILTHHBL.

119071, r. Mockaa,
yi1. Manas Kanyxckas,
1

CamocrostenpHas pabora

Aynutopus Ne 1154

YUTAJIbHBIN 327 OMONMOTEKH: MOMEIIEHUE JIi CaMOCTOATEIbHOM
paboThl, B TOM 4HCIIC, HAYYHO- HCCIIEJOBATEIbCKOM, MOATOTOBKH
KYPCOBBIX U BBIITYCKHBIX KBAJM(PHUKAIIMOHHBIX PaOOT.

ITocanounerx mect 70

Cremnaxu 1Ji1 KHUT, KOMIUIEKT y4eOHol Mebenu, 1 paboyee Mecto
COTpyOHMKa W 6 pabouyMx MeCT JUIsl CTYIACHTOB, OCHAIICHHBIC
NEPCOHANBHBIME  KOMIIBIOTEpAMH C TOJAKIIOYCHHEM K CeTH
«MHTepHeT» u  olecrmedeHMeM JocTyna K 3JEKTPOHHBIM
6ubnnoTekam u B AEKTPOHHYIO UH(POPMAIIMOHHO-
00pa30BaTENBHYIO Cpely OpraHH3aluH.

119071, r. Mockaa,
yi1. Manas Kanyxckas,
1




3.2.1.0cHOBHBIE EYATHBIE U 3JIEKTPOHHbIE U3IAHUS

1.

[98)

17.
18.
19.

bexum, O.-S.JI. MemuuuHckas Ouosiorust u obmas reHetuka : y4ed. JIJis cTya. BBICIIMX y4YeOHBIX YUPEXKACHHH IO CHEIUATbHOCTH
«Jleuebnoe neno» / O.- A.JI.bexum, B.S.bekum. 3-e u3z., ucnp. u nom. Buredck : BIMY, 2023.- 420 c.

buonorus : yaebnuk : B 2-x Tomax / nmop penakmueit B.H.Speiruna. — Mocksa : [DOTAP-Menua, 2020 — 917 c.

buonorus: B 3-x Tomax / Teitnop ., 'pun H., Crayt V. 13-e uzz., nep. ¢ aarn. «kbMMHOM. Jlabopatopus 3HaHui», 2021 — 1340 c.
Buonorus: pyk. k 1a0. 3aHATHIM [ DJIEKTPOHHBIN pecypce] : yueO.-meron. mocobue / mox pea. H.B. UeOwimesa. -2-e 3., ucnp. u aom. - M.:
I'DOTAP-Menua, 2023. - 384 c.

. buonorus: TepMunsl, 3a1a4m, TeCTH MO cnenuaibHocT 1-79 01 08 «Dapmanus» / B.D.bytBunosckuii u apyrue. — Munck: BI'MY, 2020 —

211 c.

BbyrBunosckuit B.O. Meaumuackas 6nonorus: yaeOHo — MeToaudeckoe nocodue / B.D.byrBunosckuii u apyrue. — Munck: bI'MY, 2024. —
143 c.

I'amzun C. C. buonorus. [loctynaem B MmeaunuHCcKkuii. Y4ueoHoe mocobue. — M.: @enukc, 2021. — 413 c.

I'un6ept Crott @. buonorus pazsurus. — M.: Jlaboparopust 3uanuii, 2022. — 800 c.

I'opuakoB D.B. OcHOBBI Ononorndeckoit Xxumun. YduebHoe nmocobdue, 2-e uza., crep. — M.: Jlanp, 2021. — 208 c.

. JoxamOynatoB 3.M., PamxaboB O.P., MaromenoBa Y.I'.-I'. ®@unocodckue npoOieMbl OMOTOTHYECKUX M CEITBCKOXO3SMCTBEHHBIX HAYK

Vuebuuk. — M.: Kanon +, 2022. — 335 c.

. Hounya A. K. buonorus pa3zsutus. Yueouuk. — M.: U3natensctBo CIIOIY, 2022. — 812 c.

. 3axBatkuH lO. A. buonorust Hacekombix. — M.: JInbpokom, 2021. — 392 c.

. 3axBatkuH 0. A., Mutromes 1. M., TpetbsikoB H. H. buonorus nacekomsix. — M.: JIu6poxom, 2021. — 392 c.

. Kapacesa, E.W. SInoButeie opranusmel : yae6-metoa. nocoodue / E.U.Kapacesa, B.D.byrBunosckuii. — Munck : BI'MYVY, 2025 — 152 c.

. Kouctantunos B.M. O6mas ouonorus: Yueouuk / B.M. Konctantunos. — M.: Akagemus, 2023. — 304 c.

. Kopneena, E. A. ®opmupoBaHue GpyHKIIMOHATHHOM TPaMOTHOCTH Ha ypokax oumomnoruu / E. A. Kopueea. — TekcT : HemocpeACTBEHHBIH //

[Tenarornueckoe MactepctBo : MaTepuanbl XXXII Mexaynap. Hayd. koH(. (r. Kazans, mtons 2022 r.). — Kazanp : Monojoi y4eHsli,
2022. — C. 27-33. — URL: https://moluch.ru/cont/ped/archive/452/17311/ (nata obpamenus: 27.04.2025).

JletBun B. Y ausurensnas redetuka / B. JlerBu. — Mocksa : DHAC-KHUT'A, 2024. — 254 c.

Jlorosa JI. U1. Boranuka: Mopdomnorust u anaromus Beicnx pacteHuit. — M.: Jlenann, 2024. — 512 c.

MenutuHckas OMoJIOTHs I CTYJAEHTOB jiedeOHoro (akynpreTa: npaktukyM / B. B. [laBeimos, B. B. I'puroposuy, JI. M. Ceruuk, E. U.
Kapacesa. — Munck: bI'MYVY, 2022 — 134 c.
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20.
21.

22.

23.

24.

25.
26.

27.

28.
29.

30.
31.
32.
33.
34.

35.
36.
37.
38.
39.
40.

MenunuHckas Ouosiorus U o0Iasi reHeTHKa : cOOpHUK 3a1a4 / B.D.byrBuiioBckuii [u np.]. 2-e u3a. Munck : BIMY, 2020 264 c.
Menunnuackas TeHeruka. Y.l: METOABI TEHETHKM 4YelloBeka Y4eOHOoe mocoOue Misi CTYAEHTOB JIe4eOHOTo, TeIUaTpHYecKoro,
cromarosiornyeckoro gaxynasrera CtIT'MY, CraBponons, 2022. I'eangosa M.I'. Makapenko 3.H. Muxaitnenko A K.

MenunuHckas reHetuka. Y.2: MonekymspHble OONE3HW MeYaTHBI YueOHoe mocobue UIsi CTYACHTOB JIe4eOHOTO, MeIUaTpHIECcKOTo,
cromatosorudeckoro (akymnprera CTT MY, CraBponons, 2022 I'eBangoBa M.I'. Makapenko 2.H. Hukonenko T.C. Epuna H.B.
Menununackass TeHeTnka. Y.3: XpOMOCOMHBIE CHHAPOMBI Y4eOHOe Tmoco0ue Juisi CTYIAEHTOB JIEYeOHOTO, TeAHATPUUECKOro,
cromatonorudeckoro gakymnprera CTT MY, CtaBponons, 2022. I'eBangoBa M.I'. Makapenko D.H. [Toxonenko M.B. Konresa T.C.

Mesen, H.. CtBonoBsie kieTku : yueO-meton. mocooue / H.M.Me3en, 3.b.KBauea, JI.M.Coruuk. — 2-¢ u3z., gomn. — Munck : BI'MYVY, 2024
—-62c.

O6mas 6uonorus / Coct. Kamenckuii A.A. u np. — M.: OOO T/ «13narensctBo Mup kauru», 2024. — 192 c.

[TexoB, A.Il. buonorus. MenunuHckast OMOIOTHSI, TEHETHKA U MMapa3uTONIOTUs [ DNIeKTpoHHbIH pecypce] : yueo. / [lexor A.I1. 2020. - 664 c.
— Pexxum noctyma: http://www.studentlibrary.ru/book/ISBN9785970414132.htm1?SSr=0401337952170b21874d578 28011959

[TpakTryeckue 3aJaHus IO MEAULIUHCKONW OMOJIOTUH 1 00111el TeHeTrke: yueoHoe nocodue. B 2 u. .2 / E.B.Yannunckas [u ap.]. — MuHCK:
BI'MY, 2021 - 176 c.
[Tpocekos, A.FO. O6mias 6uosorust u Mukpobuonorus: Yueonoe nmocodue / A.1O. IIpocekos. - CII6.: [Ipocn. Haykwu, 2022. - 320 c.

CuBornazos, B.W. buonorus. O6mias 6uonorus. ba3oseiii ypoBeHb: YueOnuk mis 10-11 kimaccoB 001meoOpa3oBaTeIbHBIX YUPEKACHUH /
B.1. Cusornazos. - M.: Jlpoda, 2022. - 381 c.

CuBornazos, B.W. buonorus. O6mas 6uonorus: YueOnuk ais ccy3os / B.M. CuBornasos, M.b. Aradgonosa. - M.: JIpoda, 2020. - 384 c.
Cunoposa M.B. buonorus uenoBeka. YenoBek kak OMocoIanibHoe cyecTBo. YueOHuk. — M.: Jlanb, 2024. — 240 c.

Cnecapenko H.A. OcHOBBI OMOJIOTUU Pa3MHOXKEHHS U pa3BUTHS. YdeOHO-MeToandeckoe nocobue it BO. — M.: Jlanb, 2024. — 80 c.
Congeii k. I'. Harnsaauas meauiuackas onoxumus. YueOHoe nmocooune. — M.: I[DOTAP-Menua, 2024. — 168 c.

Conopnosa E.A., borganosa T.JI. buonorust. CnpaBo4HMK I IIKOJIBHUKOB M mocTynaromux B By3sl. Kypc noarorosku k I'HA (OI'D u
I'BD), EI'D 1 n1onoTHUTEIBbHBIM BCTYITUTEIBHBIM HCTIBITaHUIM B By3bl. — M.: ACT-IIpecc IlIkomna, 2023. — 816 c.

Crayt Yund, I'pun H. C., Teitnop /. YueOnoe nocobue. Kommekr B 3-x 4. — M.: JIaboparopus 3nanmii, 2023. — 1352 c.

Cpry, B.®. O6mas 6uonorus: Yueouuk s By3oB / B.®. Ceru. - M.: Akagemuyeckuii mpocnekt , 2024. - 331 c.

Teitnop 1. buonorus: B 3-x Tomax. — M.: Jlaboparopust 3Hanuii, 2023. — 1352 c.

Tynskora O. B. buonorusi. Yuebnoe nocodue. — M.: lupexrmeauna [Tadbmummmnar, 2020. — 450 c.

Tynsaxosa O. B. M36pannbie Bompocs! ob1eit Ouonorun. YuebHoe nocodbue. — M.: lupekrmeaua [Tabaumunr, 2020. — 147 c.

Tynuxun, E.J. O6miast 61M010rus ¢ OCHOBaMH 3KOJIOTHHU U IpUpoiooxpanHoil nestensHoct / E.M. Tynukun. - M.: Academia, 2024. - 16 c.
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41.
42.

43.

44,
45.
46.
47.
48.

VYuncon K., Yonkep [Ix. [IpuHImne! 1 MeTos! OMOXUMHUU U MOJIEKYIISIpHON Ouonoruu. — M.: Jlaboparopus 3nanwmii, 2021. — 848 c.
daneesa, E.O. O6mas 6uonorusi: Y4eOHUK TSl CTYJCHTOB 00pa30BaTeNbHBIX YUPEKICHUN CpeaHEero MpodecCnoHaIbHOTO 00pa3oBaHus /
B.M. Koncrantunos, A.I'. Pezanos, E.O. ®aneesa; [lox pea. B.M. Koncrantunona. - M.: U1 Akagemus, 2022. - 256 c.

Yenno FO. C. Beenenue B kietounyio ouosioruto / YueOnuk. YerBeproe muznanue, nepepaboranHoe u pomnonHeHHoe. — M.: AnpsHC,
2024. — 495 c.
[Marmmupo . C. buomornueckas xumus. YuedHoe nocooue. — M.: Jlanp, 2020. — 312 c.

[armmpo . C. Mukpo6uonorus. Yuednoe nocooue mis CI10, 6-e uzn. — M.: Jlans, 2024. — 308 c.
[Imux Poned. Harmsiaras 6GunotexHoorus ¥ reHeTndeckast nakeHepus. — M.: JlabopaTopus 3Hanui, 2023. — 328 c.
Hlycranosa T. A. buonorus B cxemax, Tabiuiax u pucyHkax. YuebHnoe nocooune. — M.: Denukc, 2023. — 142 c.

HlycranoBa T. A. Peneturop no 6uonorun. I'otoBumcs k EI'D u OI'D. [/Ing moctynaronmx B MEIUIMHCKUAE ydeOHbIE 3aBeeHUs. — M.:
®enukc, 2023. — 550 c.

3.2.2. JlonoTHUTEIbHbI€ HCTOYHUKHU

1.

[98)

Baysp O.C. Teoperuueckas 6uonorus / 3.C. baysp; Coct. u npum. KO.I1. I'onmukosa; Beryn. cr. M.D. baysp. — CII6.: Poctok, 2022. —
352c.

Benacosa H.A. buonorusa: Yueouuk / H.A. bensgcoBa. — MH.: Beimiimas mik., 2022, — 443 c.

benscoBa H.A. Mukpo6uonorus: YueObuuk / H.A. bensicoBa. — MH.: Bemmiimas mik., 2022. — 443 c.

BproxanoB A.JI. MonekynsipHas MukpoOuosorus: YueOHuk ans By3os / A.JI. bproxanos, K.B. Pribak, A.1. Herpycos. — M.: MI'Y, 2022.
— 480 c.

. BopobbeB A.A. OcHOBBI OHOJIOTUH, MHUKPOOMOJIOTMHM M HMMMYHOJOTMH: YUYEOHUK MJIsi CTYAEHTOB CpEAHEro MnpodecCHOHAIbHOTO

obpazosanus / B.B. 3Bepes, E.B. bynanora, A.A. Bopo6nes; [Tox pen. B.B. 3BepeB. — M.: U1 Akanemus, 2022. — 288 c.

Bopo6be A.A. OcHOBBI MUKPOOHOJIOTHM M MMMYHOJIOTHU: YUEOHUK Ul CTYACHTOB CpelHero npodeccuonanbHoro oopasosanus / B.B.
3Bepes, E.B. bynanosa, A.A. Bopo6bes; [Tox pen. B.B. 3sepeB. — M.: U] Akanemus, 2023. — 288 c.

I'opoxoBa C.C. OcHoBbl Ouonoruu: YuedbHoe nocobue / C.C. I'opoxosa, H.A. TIpokonenko, H.B. KoconanoBa. — M.: U1l Akanemus,
2022. — 64 c.

I'opoxoBa C.C. OcHOBBI MHKpPOOWOJIOTHH, MPOM3BOJACTBEHHON caHuUTapuu M TUrueHol: YuyeOHoe mocobue / C.C. T'opoxosa, H.A.
ITpoxonenko, H.B. Koconanosa. — M.: ULl Axanemus, 2022. — 64 c.

Heiima-Cruonnnkass M.A. O0mmas U caHuTapHass MUKPOOHOJIOTUSI ¢ TEXHUKOW MUKPOOHOIOTHYECKUX HCCeloBaHUl: YueOHoe mocodue /
M.A. [eiima-Cuonunnkas. — CII6.: JIaas, 2021. — 588 c.
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10.

11.
12.
13.

14.
15.
16.
17.
18.
19.

20.
21.

22.
23.
24.
25.
26.
27.
28.
29.
30.

31.

Kerynop I'.®., JleontseB JI.B., Ilepbax E.B. buonorus xnetkn. OUNKO-XUMHUYECKHE, CTPYKTYPHO-(QYHKIIMOHAIBHBIE W
uH(popManroHHble oOcHOBBL. — M.: Jlenann, 2023. — 544 c.

NpuaroB A.JI. Xumus Boasl 1 Mukpoouonorus: Yueonuk / A.JI. Usuaros, B.U. Manos. — M.: HUL] UHOPA-M, 2022. — 218 c.
Wmnxenepnas 6uonorus. YueOuuk / Cyxopykux 0. U. — M.: Jlans, 2021. — 360 c.

Kampimesa K.C. OcHOBBI MUKPOOHOJIOTHH, BUPYCOJIOTUN U UMMYyHosIoruH: YueOHoe nmocodue / K.C. KambimeBa. — Pu/Jl: ®enukc, 2023.
— 281 c.

Kapaynos A.B. UmmyHoorHs, Mukpoouosiorust 1 ummyHonatosiorust koxku / A.B. Kapaynos, C.A. beiko, A.C. beikoB. — M.: BUHOM,
2022. —328c.

Kucnenko B.H. Yacts 1. O6mast mukpobuonorusi. B 2-x 1. Berepunapnas mukpoOuonorus 1 ummyHosorus: Yueonuk / B.H. Kucnenxo,
H.M. KonbrueB. — M.: Undpa-M, 2022. — 624 c.

Kozaps M. B., Cympsira A. M., ®ununmosa A. B. u ap. buonorus. Yueonuk / YeorsrmeB H. B. — M.: Academia, 2022. — 448 c.

Koznosa U. U., Bonkos U. H., Mycrapun A. I'. buonorus. Yuebuuk. — M.: I'D0OTAP-Menua, 2020. — 336 c.

Konecuukos C.1. O6mas 6uonorus (as cro) / C.1. KonecankoB. — M.: KaoPyc, 2020. — 416 c.

Kopotsie A.. MeauimHckasi MUKpOOHOJIOTHSI, UMMYHOJIOTHS M BUPYCOJIOTHs: YueOHuK st MenuiHckux By3oB / AWM. Koporses, C.A.
ba6uues. — CII6.: CrenJIut, 2022. — 760 c.

Kpacuukosa JI.B. Mukpo6uonorus: Yue6Hoe nocobue / JI.B. Kpacuukosa. — CII6.: Tpounkuii moct, 2022. — 296 c.

Kysnenopa T.A. O6mast 6nonorusi. Teopust u npakrtuka: Ydyebnoe nocooue / T.A. Ky3nenosa, U.A. baxenosa. — CII6.: Jlanp, 2023. —
144 c.

MakcumoB B. U., Octanenko B. A., ®omuna B. JI. u ap. buonorus yenoseka. YueObuuxk. — M.: Jlanp, 2021. — 366 c.

MamontoB C.I'. O6mas 6uomnorus (cno) / C.I'. MamonTos, B.b. 3axapos. — M.: KunoPyc, 2023. — 68 c.

Mapmy3oBa JI.B. OCHOBBI MHKpPOOHMOJIOTHH, CAHUTAPUHW W THUTHECHBI B TIHMIICBOW MPOMBIIUICHHOCTH: YYEOHUK Ui HA4YaJIbHOTO
npodeccuonanbHoro oopaszosanus / JI.B. Mapmyzosa. — M.: UL Akanemus, 2022. — 160 c.

Maptununk A.H. MukpoOuomnorus, Gu3noJIorys MUTaHUs, CAaHUTapHs: YUeOHUK I CTYJICHTOB cpel. npod. yueOHbIX 3aBeacHuit / A.H.
Maptunuuk, A.A. Kopones, FO.B. Hecuxckuit. — M.: UL Axanemus, 2022. — 352 c.

HetpycoB A.W. buonorus. YHUBEpCUTETCKHI Kypc: YUEOHHK IS CTYACHTOB YUPEKICHUHN BBICIIETO MPO(eCcCHOHATBLHOTO 00pa3oBaHus /
A.N. Herpycos, 1.b. KoroBa. — M.: U1 Axanemus, 2022. — 384 c.

Oo6mas 6uonorusi: Yueonuk / [lon pen. Koncrantunosa B.M.. — M.: Academia, 2023. — 704 c.

[Tak B.B. buonorus: Yue6nuk / H.I1. JIsicenko, B.B. I1ak, JI.B. Poroxuna; I[Tox pen. H.I1. JIeicenko. — CI16.: JIans, 2022. — 576 c.
[Ipocseros I'. U. Uctopus 6uonoruu. Y4yeOHo-npaktuiyeckoe nocooune. — M.: Anbda-IIpece, 2021. — 192 c.

Pyouna E.A. Mukpobuosnorus, Gu3noIOTHs MUTaHUsI, caHuTapus: YueoHoe nocooue / E.A. Pyouna, B.®. Maneiruaa. — M.: ®opym,
HUIL UHOPA-M, 2022. — 240 c.

Tymukun E.W. O6mas 61osorusi ¢ 0CHOBaMH 3KOJIOTHH M TIpupogooxpanHHoi aestensbHocT / E.W. Tynmukun. — M.: Academia, 2022. —
16 c.
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA JUCHUITVINHbI

Pezynomamot 00yuenusn

Kpumepuu OUEHKU

Memoowt oyenku

Hepeuenb 3mmuﬁ, oceaueaemsvlx 6 pamkax ducuunﬂumﬂ:

3naem:
- bazoBsle nos0keHUs IPUEMOB
OKa3aHHWs MEPBOIl TOMOIIIH,
METO/IbI 3aIUTHI B YCIOBHSX
YpE3BBIYAHBIX CUTYaIIH.

- OCHOBHBIE MOJIO’KEHUS IPUEMOB
OKa3aHHWs MEPBOI MOMOIIIH,
METObI 3ALIUTHI B YCIOBUSX.

— OCHOBHBIE BH/IbI IOTEHIIUATBHBIX
OTMACHOCTEW U UX MOCTEACTBUS B
pohecCHOHATBbHON ACSITENbHOCTU U
OBITY, IPUHITUTIBI CHUKCHHUS
BEPOSITHOCTH UX PeaN3allNH;

— OCHOBBI BOCHHOH CITY>KOBI 1
000pOHBI TOCYIAPCTBA;

—3a7]a41 ¥ OCHOBHBIE MEPOIIPUATHS
rpax/J1aHCKONH OOOPOHBI;

— CIIOCOOBI 3alIUThI HACCJICHUA OT
OpPYXKHUsA MaCCOBOI'0O IIOPAXKCHHUA

— MepbI IOKapHOU 0€30MacHOCTH U
npaBuiia 6€30MacHOTO MOBECHHS IPU
HoXapax;

YV CTHBII/TINCEMEHHBIH
OTpoc

YV CTHBII/TINCEMEHHBIH
orpoc

V CTHBII/TINCEMEHHBIH
orpoc

V CTHBII/TINCEMEHHBIH
orpoc

V CTHBII/TINCEMEHHBIH
orpoc

Hepeuenb ymeuuﬁ, oceausaemslx 6 pamkax 0ucuummubl:
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Ymeem:

- Cobupatpb 1 00001IaTh 3HAHUS O
nprueMax OKa3aHus epBOU
MIOMOIIM, METO/IaX 3aIlUTHI B
YCJIOBUSX YPE3BbIUANHBIX
CHTYalH.

- CucreMaTu3upoBaTh 3HaHUSA O
prueMax OKa3aHus MepBOU
MTOMOIIH, METO/IaX 3aLUTHI B
YCIIOBUSIX
YpEe3BBIYAHBIX CUTYaIIH.

- O600maTh U KPUTHIECKHE
AHAJIM3MPOBATh 3HAHMS O IpUEMax
OKa3aHHWs MEPBOI TOMOIIIH,
MeTo1ax
3aIUTHI B YCIOBUAX
Ype3BbIYANHBIX CUTYaLlUH.

- OPraHU30BBIBATH U IIPOBOJIUTH
MEPOTPHUATHS TI0 3aIINUTE pAOOTHUKOB
Y HACEJIEHUs
OT HETAaTHUBHBIX BO3JCHCTBUAN
Ype3BbIYaTHBIX CUTYaLIN;

— MPeNPHHIMATH
NpOQHIAKTHUECKUE MEPBI JUISI
CHIDKEHHS YPOBHSI OTTaCHOCTEH

Pa3IMYHOTO BU/IA M UX TIOCIIE/ICTBHH B

npoQeCCUOHATIBHOM NEesITeTbHOCTH U
OBITY;

— HCTIONIb30BaTh CPEJICTBA
WHIUBUAYAIBHON U KOJUIEKTUBHOMN
3aIUTHI OT OPYKUS
MAacCCOBOT'O TTOPAKEHUS;

— MPUMEHSTH NIEPBUYHBIE CPEACTBA
M0KapOTYILIECHUS;

— OPUCHTUPOBATHCA B IICPECUHC
BOCHHO-YUYCTHBIX crnenuaiabHOCTEeN 1
CaMOCTOATCIIBHO OINPEACIATh CPEAU

HUX — POACTBCHHBIC HOJIy‘—ICHHOﬁ
CIICIIMAJIBHOCTH,

Pemnrenne
CUTYallHOHHBIX 33/1a4

Pemmenne
CUTYaIlMOHHBIX 33724

Pemmenne
CUTYaIIMOHHBIX 33724

Pemmenne
CUTYaIlMOHHBIX 33724

Pemnrenne
CUTYaIlMOHHBIX 33724

PaspaboTunku paboueii mporpamMmel:
Pa3paborunk

PaGouas nporpamma corinacoBana:
Jupektop KoJuiemxa

Hagansank

yIpaBJieHHs] 00pa30BaTENbHBIX IPOTPAaMM U TIPOEKTOB

KOpraes B.1.

Meuetnna M.A.

16

HwuknraeBa E.B.




MuHUCTEpCTBO HAYKHU U BhIcIIEro oopazoanust PO
denepanabHOE rOCYIAPCTBEHHOE OIOIKETHOE 00Pa30BATENBHOE YUPEIKICHUE
BBICIIET0 00pa3oBaHUs
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@DOHJT OLIEHOYHBIX CPEACTB MpeIHa3HauYeH AJIs arTecTalluy OO0y4aroIIUXCsl Ha COOTBETCTBHE
UX IE€PCOHAJbHBIX JOCTM)KEHUN IpU OCBOEHHMM IporpaMMbl aucuuiuiiebl OYIIL.08 Bbuonorus
OCHOBHOH oOpa3zoBatenbHON nporpammbl CI1IO — nporpaMmbl MOATOTOBKU CHEIMATIMCTOB CPEAHETO
3BeHa 110 cnenuanbHoct 42.02.1 Pexnama.

OneHuBaHWEe 3HAHWK, YMEHMM ¥  KOHTPOJIb CHOPMHPOBAHHOCTH  KOMIIETEHITUN
OCYUIECTBIIIETCS C MOMOILBIO TEKYIIETO KOHTPOJIS YCIEBAEMOCTH M MPOMEKYTOUYHON aTTeCTallUu.
Texkymuii KOHTPOJIb YCIIEBAEMOCTH U MPOMEKYTOUHAsI aTTECTAlUsl NPOBOASTCS B COOTBETCTBUHU C
[Tonoxxennem o Qopmax, MNEPUOAMYHOCTH U TOPSAKE TEKYIIErOo KOHTPOJS YCIEeBaeMOCTH U
MPOMEXYTOUHOM arTecTalid, OOYy4aloIlUXcs IO 0O0pa30BaTelbHBIM IpOrpaMMaM CpPEIHEro
npodeccuonanbaoro oopazosanus PI'Y um. A.H. Koceiruna.

B pesynbrare ocBoenust nucturuimabl OYI1.08 buonoru oOydaromuiicss 1omkeH 001a1aTh
npenycmorpeHabiMu @I'OC CIIO no cnenuanbHocTh 42.02.1 Pexiiama, clienylOmKUMU YMEHUSIMU
(V) u 3nanusmu (3), kotopeie hopmupyroT odmrue (OK):

H1

ba3oBble 1OJIOKEHHS TPUEMOB OKa3aHUS IME€PBOM IOMOIIM, METOJBl 3allUUTHI B
YCIOBUSXYPE3BbIYAHBIX CUTYaIUM.

H2

OcHOBHBIE TIOJIOKEHUS IPUEMOB OKa3aHUs NIEPBOM IIOMOIIIM, METO/IbI 3AILIUTHI B YCIOBUSIX.

B pesynbrare ocBoeHHs y4eOHOM TUCIUIUIMHBI 00yYarOIUACs TOHKEH YMETh:

Vi

OpPraHU30BbIBaTh W TPOBOAUTH MEPONPUATHSA IO 3aIlIUTEe PAOOTHUKOB M HACEIECHUSOT
HETaTUBHBIX BO3/ICHCTBHUI YpE3BbIYAHBIX CUTYallUN;

y2

IpeanpUHUMATh TPOGUIAKTHUECKHE MEPBI ISl CHH)KEHUS YPOBHS OMAacHOCTEHPa3IMuHOTO
BUJIA U UX TOCTEACTBUN B Mpo(ecCHOHANbHON AEATEIbHOCTH U OBITY;

v3

UCIIOJIb30BaTh CPEACTBA MHAMBUAYAJIBHON U KOJUIEKTMBHOM 3alllUTBHI OT OPYKHUSIMAacCOBOTO
MOPAKEHNS;

V4

MPUMEHSTD NMEPBUYHBIE CPEICTBA MOKAPOTYILICHHUS;

¥5

OpPUEHTHPOBAaTbCA B IE€PEUYHE BOEHHO-YYETHBIX CIHELHUAJIBbHOCTEH HCAMOCTOSTEIBHO
ONPEIEIATh CPEIU HUX — POJCTBEHHBIE TIOJYYEHHON CIIEIMAIBHOCTH;

B pesynbrare ocBoeHus y4eOHOM TUCIUIUIMHBI 00YYaIONIUIiCs JOIKEH 3HATh:
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OCHOBHBIC BHJbI ITOTCHIIHMAJIBHBIX OITACHOCTEH M HX IIOCIICACTBUA BHpO(l)eCCPIOHaJIBHOfI

ACATCIIbHOCTH U GBITy, MPUHIOUIIBI CHUKCHUSA BCPOATHOCTH UX pCain3alluu,

32

OCHOBBI BOCHHOM CITY)KOBI U 0OOPOHBI TOCYIapCTBA;

33

3aJa4l 1 OCHOBHBIE MEPOIIPHUITHUS TPAKIAHCKOW 0OOOPOHBI;

34

CIIOCOOBI 3aI0UTEI HACCJIICHUA OT OPYKHUA MAaCCOBOT'O ITIOPAKCHU A,

35

MephbI TOYKapHOW O€30MaCHOCTH U IpaBuiIa O€30MIaCHOTO MOBEACHHS ITPU MOXKAapax;

Kommereniuu, popMupyeMbie B pe3yabTare OCBOCHHUS TUCITUTUIAHBIL:

OK 7.CozeiicTBOBaTh COXpaHEHHUIO OKPYKAIOIIEH CPeIIbl, pecypcocOepexeHuIo,

3¢ (deKTUBHO ACHCTBOBATh B UPE3BbIUANHBIX CUTYAIUAX.

Onenka c(popMHUPOBAHHBIX KOMIIETEeHIM I

Texkymuii KOHTPOJIb

IIpomeskyTouHasi aTTeCTALUA

DJIeMeHT THCHUIINHBI DopMbI IIpoBepsiembie | @®opMbI IIpoBepsiemble
KOHTPOJISA Y, 3, OK, IIK | koHTpoOJIs Y, 3, OK, IIK
Paznen 1. Knerka  —  cTpPyKTypHO-
(l)yHKI.[I/IOHaJIbHaﬁ €ANHHUIA ;KUBOI'0
Tema 1.1. buonorus kax VYerubiit onipoc | V1, V2, V3, 3aueT ¢ V1,V¥2,V3,
Hayka Peuerne V4,5, 31,32, | onenxkoit V4,V5, 31,32,
CUTYaIlMOHHBIX
3aja4y 33, 34, 35, 33, 34, 35,
Tewma 1.2. )KuBbliecucreMbin YeTHbIN onpoc OK7 OK7
1504 Pewenue
OpraHu3aIus CUTYaIlMOHHBIX
3a1a4
Tema 1.3. XumuueckuiicoctaB | YCTHBIN OIpoC
U CTPOEHUEKIIETKU Pewenue
CUTYaIlMOHHBIX
3a1a4
Tewma 1.4. lutonmorus - Hayka | YCTHBIN ompocC
0 Pewenue
KJIETKE CUTYaIlMOHHBIX
3a1a4

Paznen 2. Ctpoenue u pyHKUMM OPraHu3MoOB

Tema 2.1. Metio3.OuTorenes.
DOMOpuoreHnes

YeTHBIN onpoc
Pemenue
CUTYAallUOHHBIX
3aj1a4

Tema 2.2. U3MeHUUBOCTE

YCTHBIN onpoc




OpPTraHu3MOB

Pentenue
CI/ITyaI_[I/IOHHBIX
3amaq

Tema 2.3.CreruieHHoe
HaCJICJIOBAHUCTIPU3HAKOB

YeTHBIN onpoc
Pemenue
CUTYAallUOHHBIX
3aj1a4d

Tema 2.4. T'enerukauenoBeka

YeTHBIN onpoc
Pemenue
CUTYAallMUOHHBIX
3aj1a4

OI[eHKa OCBOCHUSA NHCHMIIINHBI

Onenka
OT1iu4HO Xopomio Y10BJ1I€TBOPUTEIBLHO
3unaem: 3naem: 3naem:
CymHocTb ounonorunueckux | CtpoeHue ounonorunuecknx | OCHOBHBIC MOJIOXKEHU S
IPOIIECCOB: pa3MHOXXEHUE, | OObEKTOB: KIIETKH; TE€HOB U | OMOJOTHMYECKHX Teopuit
OILJIOZIOTBOPEHHE, JCWCTBUE | XPOMOCOM; BHJIa M DKOCHUCTEM | (KIETOYHAs,  SBOJIOIMOHHAS
HCKYCCTBEHHOTO u | (CTpyKTYypa); Bkian | Teopus Y.JlapBuHa), ydeHHE
€CTECTBEHHOTO 0TOOpa, | BBIJAIOIIUXCS YUEHBIX B | B.M.Bepuaackoro o 6uocdepe;
dbopmupoBanue pa3BuTHe OMOIOTHYECKON | CYIIHOCTh 3ak0HOB [.Menpens,
MPUCTIOCOOICHHOCTH, HaYKH, OMOJIOTUYECKYIO | 3aKOHOMEPHOCTEH
oOpa3zoBaHHe BUJIOB, | TEPMHUHOJIOTHIO 1 CHMBOJIMKY. | HU3MEHYHBOCTH.
KPYTOBOPOT BEILIECTB u | Ymeem: Ymeem:
npespamienust  dHepru B | OObSICHATH ponb Ouonoruu B | Pemars dIIEeMEHTapHbBIE
JKOCUCTEeMax u buocdepe. dbopMuUpoOBaHUHT Hay4YHOTO | OMOJOTHYECKHUE 3a/1a4u;
Ymeem: MHUPOBO33PEHUS; BKJIQJT | COCTaBJISTh JIIEMEHTapHbBIE
CpaBHuBaTh  OWONIOTHYECKUE | OMOJOTHYECKUX  TEOPUH B | CXEMBbl CKPEIIMBAHUS U CXEMBI
00beKkThl  (Tena KMBOM ¥ | pOpMUPOBAHHE COBPEMEHHOM | MEpEeHOCca BEIIECTB U SHEPTUH B
HEXKUBOU HPUPOIBI 0 | €CTECTBCHHOHAYYHON KapTHHBI | SKOCHCTEMAX (LM MTUTAHHUS).
XUMHAYECKOMY COCTaBy, | MHpa; €IUHCTBO JKHBOH W

3apOAbIIIHN YCJIOBCKA U APYIUX

MIJICKOIMUTAOIUX, TMMPUPOAHBIC

9KOCHCTEMBI u
arpo3KOCUCTEMBI CBOE
MECTHOCTH), MPOLECCHI
(ecTeCTBEHHBIN u

HEXUBOU IIPUPOBL.




UCKYCCTBEHHBIN ot6op,
MOJIOBOE u 6ecronoe
Pa3MHOXECHHE) u  Jenarb

BBIBO/IbI HA OCHOBE CpaBHCHMUSL.




THUTTOBBIE KOHTPOJBHBIE 3ATAHWS M IPYTUE MATEPHUAJIBI,
HEOBXOJUMBIE JJIS1 OLIEHKH YPOBHSI COOPMHUPOBAHHOCTH
KOMITETEHIIU B ®OPMATE U3YUYAEMOM JUCHUTIIMHBI
(MOJYJIST), BKIIOUASI CAMOCTOSITEJIBHYIO PABOTY

OBYYAIOIIUXCA

1. i1 TeKymero KOHTPOJIst
1.1. Tembl yCTHOrO ONpoca Mo AUCHHUIINHE

Kierounasa teopus crpoeHuss opraHu3moB. lcropus M COBpeMEHHOE
COCTOSIHUE.

HacnencrBennass wuHpopManus u Tmeperadya €€ M3 TOKOJCHHUS B
IIOKOJICHHE.

JIpamaTu4ecKue CTpaHUIbI B UICTOPUH PA3BUTHUS T€HETHKHU.

VYcrexu COBpeMEHHOW F€HETUKH B MEIULIMHE U 3/IpAaBOOXPAHEHUHU.
Hcropus pa3BuTys 3BOIIONMOHHBIX uaen 1o Y./lapsuna.

«Cucrema npupons» K.JIunHes u ee 3HaueHue U1l pa3BUTHS OMOJIOTUH.
CoBpeMEHHBIE IIPEACTABICHHUS O MEXaHU3Max M 3aKOHOMEPHOCTAX
HBOJIIOLINH.

CoBpeMeHHbIE NPEICTABICHUS O 3aPOKACHUU KU3HU.

PaccMmoTpeHue U OLeHKa pa3IMYHbIX TUIIOTE3 IPOUCXOKICHUS
CoBpeMEeHHBIN 3Tall pa3BUTHUS YEJI0OBEYECTBA.

Yenoseueckue packl. OMacHOCTh pacu3Ma.

Bo3nelictBue yenoBeka Ha NPUPOAY HA PA3IMYHBIX dTanax PpPa3BUTHUS
4eJI0BEYECKOIro 00LIECTBaA.

Bimsaue okpykamomen cpexbl M €€ 3arpsA3HEHUs Ha  PAa3BUTHE
OpPraHU3MOB.

BnusiHue KypeHus, ynoTpeOyeHus alnKkoroiisi 1 HApKOTUKOB POAUTEIIMU
Ha YMOpPUOHAIBHOE Pa3BUTHE peOCHKA.

Buramunsbl, pepMeHTHI, TOPMOHBI U MX POJb B opranusme. Hapyuienus
IIPU UX HEOCTATKE U U30BITKE.

[TpyunuHBl M TIpaHULBl YCTOMYMBOCTH OuOC(Epbl K BO3IACHCTBUIO
NEATEIbHOCTH JIIOJIEH.

broneHo3sl (3KOCUCTEMBI) PAa3HOIO YPOBHSI U MX COINOJAYMHEHHOCTH B
onocdepe.

BunoBoe u skojormueckoe pasHooOpasue OHOIIEHO3a KaK OCHOBAa €ro
YCTOMYUBOCTH.

[ToBbllIEHME  MPOJYKTUBHOCTH  (POTOCHHTE3a B  HUCKYCCTBEHHBIX
DKOJIOTHYECKUX CHUCTEMaX.

PaznuuHbIe 3KOJOrMYECKHE MUPAMHUAbl U COOTHOLIEHHS] OPraHW3MOB Ha
KaXJ0M UX CTYIICHU.

[Tyt moBbIIeHUsT OMOJIOTMYECKON MPOAYKTUBHOCTH B HMCKYCCTBEHHBIX
DKOCUCTEMAX.

Ponp  mpaBUTENBCTBEHHBIX M OOIIECTBEHHBIX  3KOJOTMYECKHX
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OpraHU3aIMii B COBPEMEHHBIX Pa3BUTHIX CTpaHaX.

— PanmoHanbHOE  WCTMONB30BaHUE W OXpaHa  HEBO30OHOBIISIEMBIX
MIPUPOJTHBIX PECYPCOB

— OmnacHocThb r00aNIbHBIX HAPYIIEHUH B Onocdepe.

— (O30HOBBIE «ABIPBDY, KUCIOTHBIE JOXKIN, CMOTH U MX MPEIOTBPAIICHUE.

— DKOJOTUYECKUE KPU3HCHI u AKOJIOTUYECKUE KaTacTpodsl.
[IpenoTBpalieHNe NX BOSHUKHOBEHUSI.

1.2. CutyanMoHHBbIE 3a/1a4M:

Cumyayuonnas 3aoaua Nel.

OpHol W3 BaXHBIX (PYHKIIUHA MOBEPXHOCTHOTO ammapara KIIETOK SBIISCTCS
TPAHCIIOPT BEIIECTB. 3HAHWE MOBEPXHOCTHOTO armapara M[OMOTJO IOHSTh
MEXaHHU3Mbl TPAHCIOPTa HOHOB M BEIIECTB, B TOM YHUCJIE JIEKAPCTBEHHBIX,
UCIIOJIb3YEMbIX B MEUIIUHCKOM MPAKTHUKE.

1.Kak ycTpoeH noBEpXHOCTHBIN armapar >KUBOTHBIX KJIETOK?

2.Kakue ¢pyHKIIMN OH BBIOTHSET?

3.Y10 Takoe INIMKOKAJIMKC U KaKOBa €Tr0 poJib?

4.Kakue BUbl O€IKOB BXOAT B COCTAB [IOBEPXHOCTHOI'O anmapara U KakoBa
UX POJIb?

5.IIpuBenuTe mpUMEpPH aKTUBHOTO U ITACCUBHOT'O TPAHCIIOPTA BEILECTB.

Omeem k cumyayuonHot 3aodaye Nel.

[ToBepxXHOCTHBIN anmapar >KUBOTHBIX KJIETOK COCTOUT M3 HAaIMEMOpPaHHBIX
CTPYKTYp (TJIMKOKaJMKca), IUIa3MaTHYeCKOM MeMOpaHbl, MOCTPOCHHOM IO
NPUHLIUAITY YHUBEPCAJIbHON Ouosiornyeckoil memOpaHbl, M CyOMeMOpaHHBIX
CTPYKTYp, COCTOSAIIUX U3 MHUKPOPHUIAMEHTOB U MHKpOTpyOouek. B coctas
TVIMKOKAJIMKCa ~ BXOAST  MOJIEKYJBl  TJIMKONPOTEUIOB U TJIMKOJHUIHUIOB.
[ToBepxXHOCTHBIM  ammapaT  BBIIOJHSAET  Pa3TPaHUYUTENbHYIO,  3allUTHYIO,
TPAHCIIOPTHYIO, PEHENTOPHYI0 (PYHKIHH, U HUMEET TPAJAUEHT DSICKTPHUUECKOTO
MOJIsSI, COTJIACHO KOTOPOMY BHYTPEHHSISI CTOpOHAa MEMOpaHbl MO OTHOUIEHUIO K
HapY>KHOM 3apspkeHa oOTpuliarenbHo. Hanuuwe mnoTeHnuana HMEeT BaXHOE
3HAUYE€HME JJIs TPAHCIOPTA BEIIECTB HECYIIMX 3apsia. B cocTaBe MoBEpXHOCTHOTO
anmapara MMEIOTCS HWHTErpajbHble, MOJYMHTErpajbHble, TOBEPXHOCTHBIE M
TpaHCIOPTHBIE Oeyku (TocieaHue oOpa3yrT MOHHBIE KaHaubl). M3BecTHO Ooliee
30 BUIOB MOHHBIX KaHAJIOB B KieTke. Uepe3 MOBEpXHOCTHBIN amnmapaT MOCTOSTHHO
OCYIIECTBIISIETCS TPAHCIOPT BemiecTB. [IpumepomM maccMBHOro TpaHCHOPTa
ABIAIOTCS: ocMoc, muddy3us u  ¢uiabTpanus. AKTUBHBIM TPaHCHIOPTOM
MEPEHOCITCS] Pa3IuYHbIe MOHOMEPHI UM HOHBI. OCOOBIM CIIOCOOOM TpaHCTIOPTa
SBJIICTCS TOTJIOUICHUE BEIECTB KIETKOM — (ParomuTo3 u MUHOLUTO3.

Cumyayuonnas 3aoaua Ne2.

B cepenune 40-x rogoB XX Beka ObLJIO yCTaHOBJIEHO, UTO OOECIICUCHHE
CBOWCTB HACJEJACTBEHHOCTH U U3MEHUMBOCTH CBA3aHO ¢ moJiekyinoi JJHK.



1.KakoBa monekynsapHas crpykrypa JJHK?

2.0xapakrepusyiite cBoiictBa JIHK kak BeliecTBa HAcieACTBEHHOCTH.

3.YT10 TaKkoe reHeTUYECKUM KO, KaKOBBI €r0 CBOMCTBA?

4Yem oObsicHsieTCS OONBLION O0BEM HACIEACTBEHHOTO MaTepuana y
AYKApUOT?

5.B kakux CTpyKTypax »>YKapUOTHYECKOM KIETKH, KpOME spa,
pacnionaraetcst JIHK?

Omeem Kk cumyayuonHou 3aoaye No2

B wmonekymapuor oprammsannn  JIHK MOXHO BBIIEINTE NEPBUYHYIO
CTPYKTYpPY — MOJHHYKJIECOTHIHYIO HHUTbH, BTOPUYHYIO CTPYKTypy — [JBE
KOMIUIEMEHTApPHbIE APYr APYry M AHTHINAPAJIIEIbHBIE CIHAPAJIbHO-CKPYYEHHBIE
NOJINHYKJICOTUAHBIC LIENIH, COCAUHEHHBIE BOJOPOJHBIMHU CBA3SIMU, U TPETUYHYIO
CTpyKTYypy — TpexmepHyto crnupanb. JHK xapakrtepusyercss cnocoOHOCTBIO K
peIUIMKalMM,  XPAHEHUIO  HACJIEJACTBEHHOM  MH(pOpMauuH,  XUMHUYECKOH
CTaOUIIbHOCTBIO, CIIOCOOHOCTBIO K TPAHCKPUIILAN U MyTaLUSIM.
[TocnenoBarenbHOCTh AMUHOKUCIOT B nosunentuaax 3amugposana B JJHK c
IIOMOIIBI0 TEHETHYECKOI0 KOJA, XapaKTEPU3YIOLIErocss TAKUMHU CBOWMCTBAMM Kak
YHUBEPCAIBHOCTb, TPUIUIETHOCTb, CHEU(PUIHOCTD, BBIPOXICHHOCTb,
HENEePEeKPhIBAEMOCTb. Y 3yKapHOT 00BbEM HACJIEJCTBEHHOTO MaTepuana OrpOMEH,
YTO OOBSACHAETCS CYIIECTBOBAHMEM B HEM YHHUKAJIbHBIX, YMEPEHHO U
BBICOKOITOBTOPSIIOLINXCSA TOCIeI0BaTENbHOCTEH. M30BITOUHOCTh TE€HOMA CBsI3aHA
TaK)Ke C 9K30H-MHTPOHHOM OpraHu3aluel OOJbIIMHCTBA TeHOB 3yKapHoT. [Tomrmo
anpa JIHK sykapuot pacnosiaraercss B MUTOXOHIPHUAX U IJIACTAIAX.

Cumyayuonnas 3aoaua No3.

Jmuua monekynel JIHK uwenoBeka 174cMm, 1, TeM He MeHee, OHa CBOOOIHO
yMeNaeTcs B TaKOW MUKPOCKOITUUECKOM CTPYKTYpE Kak siAPO KIETKHU.

1.B kakux opMax CymecTByeT XpoMaTHH (XPOMOCOMBI) B MUTOTHYECKOM
ukie?

2.Kakue paznuuaroT YpOBHU KOMIIAKTH3AIMH (CIUpaIN3alii) XpoMaTuHa?

3.YUt0 Takoe 3yXpOMAaTHH U FETEPOXPOMATUH?

4.Kaxk yctpoensl MeTadazHbie XpOMOCOMBI?

5.Yrt0 Takoe kapuoTun?

Omeem Kk cumyayuoHHou 3aoaye No3.

XpOMOCOMBI B 3aBUCHUMOCTH OT CTaJUU KJICTOYHOTO ITMKJIA MEHSIOT CBOE
cTpoeHue. B mHTEphaze oHM HE BUIHBI M MPEACTABICHBI TIBIOKAMU XPOMATHHA.
Ha cragum Meradasbl MUTO3a B pe3yJIbTaTe CIUPATA3ANNHA TIPUOOPETAIOT XOPOIIIO
BUIUMBIC CTPYKTYpHI. [loaTOMy pasnuyaroT mHTEpdhazHyo U MeTadasHyro GpopMy
CYIIECTBOBAHMS XPOMOCOM. BBIIENSAIOT HECKOJBKO YPOBHEH KOMITaKTH3AIH
XpoMaTHHA: HYKJICOCOMHas HHUThb, MUKpopuOpmiia, uHTEepdazHas XpOMOHEMA,
MeTadazHas XpomaTtuiaa. Pa3Hble ydacTKu HHTEpP(a3HBIX XpPOMOCOM HMEIOT
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HEOJIMHAKOBYI0  CTEIIEHb  KOMIIAKTHU3alHH, YTO MMEET OYE€Hb BAXHOE
GbyHKUIMOHAJIBbHOE 3HaueHue. Pa3nuyaroT syXpomaTHH, HUMEIOIIUNA MEHBIIYIO
IUIOTHOCTh M OOJBIIYI0 T'€HETUYECKYID AaKTUBHOCTb, M T€TEPOXPOMATHH,
XapaKTepU3yroIIUNiCs OOJbIeH KOMITAKTU3AIMEeH U T€HETUYECKOW MHEPTHOCTHIO.
Meradazubie XpOMOCOMBI B CBSI3H C CyNepCrupantn3anuell UMEIT pa3Hyo Gopmy
U CTpoeHuE. B xpomocomax pa3nnyaroT IJIeYH, NEPETAHKKH, CHYTHUKH, TETOMEPHI.

Kapuotun mnpencraBisier coO0OW TUIUIOWAHBIA HAOOpP XPOMOCOM COMAaTHUECKHUX
KJIETOK OIPEAEICHHOIO BHJA, XapaKTEPU3YIOLIUNCA ONPEACICHHBIM YHCIOM U
CTPOECHUEM XPOMOCOM.

Cumyayuonnas 3aoaua Ne4.

B mporecce GuocuHTe3a Oenka y 3yKapwoT, B pe3yibTaTe TPAHCKPUIIINU
oOpa3yercs TMEepBUYHBIN TpaHCKpUNT. OgHAKO HApUOOCOMY TIOCTyMaeT 3peras
uHpopmarmornrass PHK, oTimuaromiascst oT mepBHYHOTO TPAHCKPHIITA.

1.Kakue mporecchl MPOUCXOAT TMPH MpeoOpa3oBaHUHM MEPBUIHOTO
TpaHcKkpunTa B 3penyto u - PHK?

2.Kaxkoe 3HaueHue AJIsl 3YKapuOT UMEET MPOIIeCC MOCTTPAHCKPHUIIIIHH?

3.IloueMy y IpOKapuOT HET 3Tara MOCTTPAHCKPHUTIITUHU?

4.Kax Ha3bIBalOTCA KOJIOHBI, DPACIONOKCHHBIE Ha KOHIAX IEPBUYHOTO
TpaHCKpUNTa?

5.Kakue stamnbl cuHTe3a Oenka ciaeayroT 3a MmocTTpaHckpuniueit? Yem onu
XapaKTEPU3YOTCS?

Omeem Kk cumyayuorHou 3adaye Ne4

Ha Btopom »sTame cuHTe3a Oenka (IMIOCTTPAHCKPHUMIMM) MPOUCXOAUT
ynanenue uHTpoHOB npe-M-PHK, crutaiicMHr 3k30HOB M MojuduKanus KOHIOB
PHK — ¢ oaHO#l CTOpOHBI MPUCOEAUHSIETCA KOJIIAYOK, a C JAPYro — MOJu-A
y4acTOK. AJIbTEpPHATUBHBIN CIJIAHCUHT BEAET K 0Opa30BaHUIO Pa3HBIX BAPUAHTOB
M-PHK. B pesynbraTe mnNOSBIAETCS BO3MOXKHOCTh CHUHTE3MPOBATH PA3HBIE
BapUaHTHI OeJiKa, 3aKOJUPOBAHHBIE HA OJJHOM T€HE. DTO UMEET OOJIbIIOe 3HAUCHHE
npu AuphepeHIIUpPOBKE KIETOK y JYKAPUOT — OHU MOTYT HMETh pa3JInyHOE
CTPOCHUE U BBINOJHATH cnenuduyueckre (QyHKIUU, XOTS MX T€Hbl WJACHTHYHBI.
[IpokapuoTbl — OAHOKIETOYHBIE OPTraHW3Mbl. Y HHUX HET aud@epeHIupoBKH
KJIETOK, HET 3K30H — MHTPOHHOTO CTPOEHHUS T'€HOB, MO3TOMY cpaszy oOpasyercs
3penasg M-PHK. IlepBsiit kooH npe-m-PHK HasbiBaeTcs cTapTOBBIM, NOCIEIHAN -
cTon — KOAOH. TpeTwit sTanm cuHTe3a Oenka — TpaHciusanus. Mper B Tpu sTana:
WHUALMALMs, 3JIOHrauus M TepMHUHAIUA. B pesynbprare TpaHCISIUMUA HPOUCXOIUT
CHUHTE3 IIOJMIEHNTHIHON LENH, IOCIEN0BATENIBHOCTE AMHHOKHCIOT B KOTOPOM
COOTBETCTBYET MH(OpMaIKH, 3au(PPOBAHHON MOCIEAOBATEIIBHOCTHIO KOJIOHOB M-
PHK. YerBepthlii 3Tan cuHTE3a Oejka — TMOCTTpaHCasauus. DopMUpPYIOTCS
BTOpPUYHAs, TPETHUYHAasi M YETBEPTUYHAs CTPYKTypbl Oeika. Bo3moxkHa
MoauduKalus OeIKOBOM MOJEKyJbl WM 00pa3oBaHHE KOMIUIEKCA C APYTUMHU
MOJIEKYJIaMHU.



Cumyayuonnas 3aoaua Nes.

B cpeny, rie Haxonarcs 6akTepuy KUIIEYHOW MAJIOUKH, J00aBIEHA JaKTo3a.
Ucnons3yst 3Hanus teopun ornepona d.Kakoba m ®.MoHO, 0OBSICHUTE KaKue
MEXaHU3MBbl PEeryJsiiiuu OyayT paboTaTh B OaKTepuaIbHbIX KiieTKax?

1.Kak ycTpoeH 1aKTO3HbI ONEPOH?

2.Kak oH paboTaer 1o TUIY UHIYKIIHH?

3.Kakoe 3HaueHue B paboTe UMEET 30Ha TEPMUHATOP?

4.Ilouemy mpu paboTte onepoHa obpasyercs nomunuctponHas u-PHK?

5.KakoB MexaHu3M pemnpeccuu OmepoHa MpH H30BITOYHOM OOpa30BaHUU
KOHEYHOI'0 MPOAYKTa

Omeem Kk cumyayuoHHou 3aoaye No3.

JIakTO3HBIM ONEPOH MNPEACTABICH TIPYIIIOW TECHO CBSA3aHHBIX TI'E€HOB
(mpomoTOp, OIEpaTop, CTPYKTYpPHBIE TI'€HbI, TEPMUHATOp), PabOTON KOTOPBIX
PYKOBOOUT TIe€H — peryiasaTop. Eciau nurarensHbld MaTepuan (JIakTo3a) s
KHUIIEYHON TaJIOUKM B CpPEINE OTCYTCTBYET, TO OIEPOH HE pPabdOTaer, T.K.
HapaOaThIBAEMbIII  T'€HOM-PETYIISITOPOM  OEJIOK-PENpeccop  CBS3BIBAETCS  C
oneparopoM. JO1o He no3poisier PHK-nosnmmMepase cBbI3aThbCs ¢ MPOMOTOPOM U
OCYLIECTBUTH TPAHCKPHUIILMIO CO CTPYKTYPHBIX I€HOB. Kak TOIBKO MOSABISETCS
UHAYKTOP -—J1aKT03a, OHA CBA3BIBAETCA C OEIKOM-PENPECCOPOM U TAKON KOMILIEKC
HE MOXET mpucoenuHutbes K omneparopy. PHK-mommmepasa mpukpemsiercs k
IIPOMOTOPY, INOCTUTaeT CTPYKTYPHBIX I'€HOB M OCYLIECTBIIAET TPAHCKPHUIILMIO CO
BCEX CTPYKTYPHBIX T€HOB OINEPOHA B BHUAE OJHOTO IOJULUCTPOHHOTO
Tpanckpunta. C HEro 3areM CHHTE3UPYIOTCA  OTAENbHBIE  (DepMEHTHI,
ydacTBYyIOIIME B MeTabonu3Me JakTo3bl. Eciu mpu pabore Ipyrux OnepoHOB
IPOKApUOT 00pa3yercss N30BITOUHOE KOJIMYECTBO KOHEYHOTO MPOAYKTa, TO paboTa
OIIEpOHA Ha BpeMsl OJIOKUPYETCS B pe3y/IbTaTe 0ObEIUHEHUS] KOHEYHOTO MIPOTyKTa
¢ OEIIKOMPETIPECCOPOM, OH CBS3ABIINCH C OIIEPATOPOM OJIOKUPYET TPAHCKPUIILIUIO.

Cumyayuonnas 3aoaua Nob.

OCHOBHBIM CBOMCTBOM HAacCJIE€ICTBEHHOIO MaTepuala, 00eCleYUBaroIIero
HEIPEPHIBHOCTh TMOKOJEHUH, SIBISETCA CHOCOOHOCTh K CAaMOKONHMPOBAHUIO WIIH
perukanuu. Ilpu ynBoenun wmonekyn JIHK pgelictByer OoJbIION KOMILIEKC
(hepMEHTOB — PEIUTMKATUBHAS MAIIIUHA.

1.HazoBute ocHOBHBIE (hepMEHTHI, yuacTBytolue B perukanuu JJHK?

2.KakoBbl (hyHKIIMH (PEPMEHTOB, yUYaCTBYIOIINX B PETUTHKAITAN?

3.ITouemy o6OpazoBanue nouepuux 1eneid JIHK waer B pasHbix
HaIlpaBJICHUAX?

4.Yto Takoe pparmentsl OKkazaku U Kak OHU 00pa3yroTcs?

5.Kakue BbI 3Haete crnocoObl perumkanuu JJHK? Kakoit u3 Hux sBusercs
OCHOBHBIM?

Omeem k cumyayuonHot 3aoaye Nob.

PennukatuBHyto MammHy oOpa3yroT: ['enuka3za — pacuiersisier ABe LEenu
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JIHK

[Ipaiimaza — cunTe3upyer 3aTpaBky (HeOonbiue pparmentsl PHK)
JHK-nonmmmepasa — ocHOBHOM (epMeHT, cuHTe3upyomui godepaue nenu JJHK
U3 OTJIEIbHBIX HYKJI€OTUI0B. JIuraza — ciuuBaet gpparments! JJHK

Tomounzomepasza — pazpeszaer onny u3 ueneit JJHK u packpyumBaer ee, cHuUMas
HaIIPSDKEHUE CYNIEPCIIUPANIN NIepe]] PEeINIMKATUBHOW BUIIKOU

Cunres JIHK nner Tonpko B HanpasiieHHH S5¢ - 3¢, a Tak KaK JIB€ MAaTPUYHBIC LIETIU
JIHK anTunapamiensHel, TO W oOpa3oBaHHE JOYEPHUX LEeNed HUIAeT B
IIPOTUBOIIOJIOKHBIX HamnpasieHusax. [Ipm stom omna u3 HoBeix nenen JJHK
(oTcTaromiasi) obpasyercss M3 OTHEIbHBIX (parMeHToB (pparmeHTsl Okazaku),
KOTOPBIE CUHTE3UPYIOTCS 110 MEPE HAPACTAHUS PEINIMKATUBHOW BUJIKH. BO3MOKHBI
Tpu cnocoba perumkauuu JIHK — momykoHcepBaTHBHBIN, KOHCEPBATHUBHBIA U
nucrniepcHsid. Permukanusa JIHK, kaknpaBuino, nponcxoauT IMOJyKOHCEPBATUBHO:
B 00pasyroluxcst MOJIEKyJIax OJHA LeNb cTapas (MaTpuyHas), Apyras — HoBas
(mouepHsis).

Cumyayuonnas 3aoaua Ne7.

Pa3MHOXeHHe KIeTOK, WK npoaudepalus sSBIseTcs OCHOBOU JJig pocTa U
BOCCTAHOBJICHUSI OpraHoB. Y OOJIBHOTO TIOC/I€ pE3eKIUH TME€YEHHU, Cpeau
AMUTEIMAIIBHBIX KJIETOK MeUeHHU (IrenaToluruTOB) OOHAPY>KEHBI ACISAIIUECcs KIETKH.

1.Kakumu cioco6aMu MOTYT J€NUTHCS TeaTOLUThI?

2.Ha3oBuTe nepropl MUTOTUYECKOIO IUKJIA U 0XapAaKTEPU3YHUTE UX.

3.Kaxkoit Habop xpomocom u JIHK nmMeer kneTka Kk Hadamy JelICHUS U MOCTe
BBIXO/Ia U3 HEro?

4 KakoB JKM3HEHHBIH IMKJ TENaTOLMTOB — KaK KJIETOK MEIJIEHHO
OOHOBJISIOIIUXCS TKAHEH?

5.Ha3zoBute Me€XaHHW3MbI, OCHOBAHHBIE HA MHUTOTHYECKOM  IUKJIE,
NPUBOJAIIME K YBEIMYEHUIO KOJIMYECTBA HACIEICTBEHHOIO MaTepuana B
OTJACJIBHBIX KIIETKaX

Omeem k cumyayuorHot 3adaye Ne7

['enaTtouuThl, KaK U JIIOObIE KIETKH Tea, MOTYT JEIUThCS IYTEM MUTO3a U
amMuTO3a. MHUTO3 M aBTOCHHTETHYECKass MHTEep(a3a COCTABISIIOT MUTOTUYECKHIl
UMK, lleproapl CUHTETMYECKOTO LHKJIA: MPECUHTETUYECKUN, CUHTETUYECKUUA U
nocrtcuHteTnueckuii. B Gl nepuosme NpOMCXOAUT AKTUBHBIA — pOCT U
(YHKIIMOHUPOBAHHUE KJIETOK, CHHTE3 OEJIKOB, HEOOXOIMMBIX sl 0O0pa30BaHUS
KJIETOUYHBIX CTPYKTyp. B S-mepuone ormeuaercs permukanus JHK, a taxxe
cuHTe3 OenKkoB TMCTOHOB, HeoOxomumbix ans ymnakoBku JIHK. B G2 mepuoge
OCYIIECTBIISIETCSl MOATOTOBKA KIETOK K JEJICHHI0, B TOM YHUCJIE CHUHTE3 OEJIKOB
BEepeTeHa JeneHusd. B mporecce MHUTO3a PERYIUIMIIMPOBAHHBIE XPOMOCOMBI
pacxoasTcs B nodepHue kietku. HaGop xpomocom n0 Havana aeneHus 2n4c,
nocie - 2n2c¢. I'enaTouuThl, Kak KIETKM MEIJIEHHO OOHOBIISIOLIMXCS TKAHEH,
UMEIOT OOJIBLIYIO NPOAOIKUTEIBHOCTD KU3HHU, PEAKO AensATcs. Boliing u3 Murosa,
oM BcrynatroT B (a3zy GO , B KOTOpOl MOTYyT HAXOAWUTCA AOCTATOYHO JOJITO,
BBINOJIHSASA CBOM (yHKIMKU. HO renmaronuTsl, HE TEPSIOT CIOCOOHOCTD K MEPEXOY B
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Gl Iepruoag MUTOTHYCCKOTO NUKJIIA, U AaJICC JICIIATCH. ITocne PE3CKINH IICHCHMU,
JaCTb TICIIaTOMTOB BCTYIIA€CT B PAa3MHOXCHHE, TEM CaMbIM, oOecneunBas
percHCpaluIo OpraHa. B OTACIBbHBIX KJICTKaX BO3MOXCH 3HAOMHTO3 — YJABOCHHUC
qucila XpOMOCOM 0e3 ACIICHUA LUTOINIa3Mbl KIICTKH. B pE3YJIbTATC TaKHX
HCOKOHYCHHBIX MHUTO30B BO3HHUKAIOT IMOJIMITJIOMAHBIC KIICTKH.

Cumyayuonnas 3aoaua No§.

B kpacHOM KOCTHOM MO3reé NpPOUCXOJUT HWHTEHCHBHOE Pa3MHOXKEHUE
KJIeTOK. Tem He MeHee, UX KOJIMYECTBO OCTAETCS IOCTOSHHBIM.

1.K xakomy Tumy TKaHell N0 XapakTepy MNpoiudepaTUBHON aKTUBHOCTU
OTHOCUTCS KPACHBINA KOCTHBII MO3T?

2.Kakue BapuaHThl XWU3HEHHOIO LHMKJIA KJIETOK BO3MOXHBI B KpPacHOM
KOCTHOM Mo3re? ONUILNTE UX.

3.Kak uzmenuTtcs nposudepanus KICTOK IpU IOTepe KPOoBHU?

4 K yeMy NpUBEAET YBEIMYEHUE KOJUYECTBA KJIETOK B KPACHOM KOCTHOM
MO3re MpU HAPYIICHUU PETYISIUU TPOoaudepaTUBHON aKTUBHOCTH?

5.Kak Ha3pIBalOTCS TKAHU, B KOTOPBIX MPOUCXOINUT YBEINYEHUE KOJTUYECTBA
KJIeTOK? Kak Ha3bIBalOTCS TKaHH, B KOTOPBIX KJIETKU HE ACIISATCS?

Omeem k cumyayuonuot 3aoaye Ne 8.

KpacHbiif KOCTHBI MO3T' OTHOCUTCSI K OBICTPO OOHOBIIAIOIIMMCS TKaHsAM. B
TaKUX TKaHAX MPOUCXOAUT HHTEHCUBHas mnponudepanus kietok. [lonoBuna
o0pa3oBaBIIMXCSA  KJIETOK  COXpaHseTcss B TKaHM M COCTaBJSIET  €e
npoau(epaTuBHbIN Mysn. DTHU KIETKA HAYT B MUTOTHUYECKUN IUKJ, KOTOPBII
JISUTCS HA JIBa OCHOBHBIX Mepuoja — MuTo3 u uarepdaszy. Marepdasza cocrout u3
nepuooB G1, S m G2 B TeyeHue KOTOpbIX KieTka pacter, yasaupaeT JIHK u
XpPOMOCOMBI, TOTOBUTCS K JeleHUI0. Jlpyras IOJOBHHA KJIETOK IIOCIIE JEJICHHUS
uaer B IupPepeHIUpoBKY. OTU KIETKH — 3PUTPOLMTHI, JUM(OUUTH U Ap.,
HNOKHUJAIOT KPacHbIM KOCTHBIM MO3r, (DYHKUHMOHHMPYIOT OINPEAEIIEHHOE BpEMs U
noru6aror. KosmmuectBo nuddepeHuupyrommxcs KIETOK M NOCTYyHAarOIIMX B
MUTOTHYECKUN LMK PaBHO, IIO3TOMY B HOPME KOJUYECTBO KIIETOK KPacHOTO
KOCTHOTO MO3ra OCTaeTcs IOCTOSHHBIM. [Ipm morepe KpoBH BKIIFOUYAIOTCS
PETYJIATOPHBIE MEXAHU3MBI, BBIICIAIOTCS (PAKTOpPBl pPOCTa, B  YACTHOCTHU
SPUTPOIIOITHUH, KOJIUYECTBO ACIALIMXCA KIETOK yBeiaumuuBaercs. OOpasyromuecs
KJIETKH KOMIIEHCUPYIOT moTepto. [lpu HapylleHun peryssinuu, HarpuMmep
MyTalMsAX, KOTOPBIE MPEBPAILAIOT HOPMaJbHbIE MPOTOOHKOIEHBI B OHKOICHBI,
0e3yJep>KHOE Pa3MHOKEHUE KJIETOK MPUBEIET K OMyXOJIEBOMY POCTY (JIEHKO3Y).
TkaHH, B KOTOPBIX MPOMCXOAUT YBEIWYEHUE KOJIMYECTBA KIIETOK, HA3BIBAIOTCS
pPacTyIMMH, & B KOTOPBIX KJIETKU HE AEIIATCS

—CTaOUJILHBIMU

Cumyayuonnas 3aoava Ne 9.
Ha nmomepedyHoM cpese M3BUTOIO KaHajblla CEMEHHUKA BUJIHBI KJIETKU Ha
pa3HbIX CTaAMSIX CliepMaToreHe3a (pPUCYHOK mpuiiaraercs). B mpocBeT kaHambla
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BBIXOJSIT 3peible CHEPMATO30UIbl. Y OJHOTO 4YEJIOBEKa BCE CIEPMATO30U]IbI
CXOJIHBI 10 Habopy xpomocoM u kosmyecTBy JAHK, HO oTMedaercs reHeTuueckoe
pazHooOpa3ue MaTepuana ITUX KIETOK.

1.Ha3zoBuTe cTaanm cnepMaToreHe3a u 1anuTe X XapakKTEPUCTUKY .

2.Vxaxure Habop xpoMocoM u konuuectBo JJHK Ha kaxmoii craaum.

3.Ha xkakoil craguu cCHEpMATOT€HE3a IPOUCXOIUT PEAYKUHUsS 4YHciia
Xpomocom?

4.Kakne MexaHu3Mbl Mei03a 00eCIeunBaOT Pa3HOOOpa3ne TeHETUIECKOTO
MaTepHuaa CriepMaTo30110B?

5.YKaxuTe BO3MOXKHBIE MEXAHU3Mbl HApPYIIEHUS YHUCIAa XPOMOCOM B
MOJIOBBIX KiieTKax. K ueMy nmpuBOJST 3TU HapylIeHUs?

Omeem k cumyayuonuou 3aoaye Ne 9.

Oransl criepMaToreHes3a: pa3sMHOXKEHHE, POCT, Co3peBaHue, (HOpMUPOBAHHUE.
B craguum pa3smMHOXKEHUS CHEpPMAaTOTOHUHAETATCS MuUTo30M (Habop 2n2c), B
pe3ylbTaTe 4ero WX KOJMYECTBO CYIIECTBEHHO Bo3pacTtaeT. Ha cramum pocta
npoucxoaut yasoenue (peruikamus) [JHK u yBenwdenue pasmepoB kieTku. B
pesynbrate 00pasyroTcsi criepMmartonuThl | mopsinka ¢ Habopom 2ndc. B cramum
CO3PEBaHMsSI MPOUCXOJAT JIBA, CICAYIONIMX APYT 3a APYroMm, NeleHus Mehos3a. B
pe3ynbTaTe TIEpPBOTO JIEJICHHS TMPOWCXOAUT PEAYKIUSYUCIA XPOMOCOM U
obpazoBanne cnepmaronutoB Il mopsaka ¢ Habopom n2¢c. Bropoe nenenue meiiosa
3aKaHYMBaeTcs oOpa3oBaHMeM crnepMatua ¢ Habopom Inlc. B  mepuone
dopmupoBanus uner AuddepeHuupoBKa  crnepMmatug U o0pa3oBaHUE
cnepmaro3onioB. CTaguu CriepMaToreHe3a UayT B CTEHKE KaHalblla CEMEHHUKA, a
B TPOCBET BBIXOAAT 3peiible CHepMaTo30oubl. Pa3zHooOpa3ue T'eHEeTHYECKOro
MaTepuaja CIepMaTO30UJI0B OOECHEUYUBAIOT KPOCCHHTOBEP U HE3aBHCHMOE
pacxoxkaeHnue xpomocoM B aHadase I genenust meiioza. Hapymenue pacxosxaeHus
XpOMOCOM B Mei03¢ MOXXET OBITh NMPUYUHON W3MEHEHHS YHCIa XPOMOCOM B
TIOJIOBBIX KJIETKAX.

Cumyayuonnas 3adava Nel 0.

VY uenoBeka IpHU OIUIOAOTBOPEHUH K sIMIIEKIETKE MpUOIMKaeTcss 00JbIIoe
KOJIMYECTBO CIIEPMATO30UJ0B, HO CIMBAETCS C HEH TOJBKO OJIMH. DTO SIBJICHHUE
MOJIYYHJIO HA3BaHUE MOHOCIIEPMUSL.

1.Kakue IIPOLIECCHI IPENATCTBYIOT ITPOHUKHOBEHHIO IpYyrux
CIIEPMATO30MJIOB B AMLIEKIETKY?

2.Ha3zoBuTe cTajny OIJIOJOTBOPEHUS U OXAPAKTEPU3YNUTE UX.

3.00bsicHUTE POJIH TAMOHOB B MIPOLIECCE OIIIOJOTBOPEHHS?

4.Kakue CTpyKTyphl cliepMaro3ouia OO€CHEeUMBAIOT €ro JBUKEHUE U
aKPOCOMHYIO PEaKIUI0?

5.Kakue CTpyKTypsl cHepmaTro3onjia NPUHUMAKT Y4acTHE B IIEPBOM
JICJICHUU 3UTOTHI?

Omeem k cumyayuonuot 3aoaue N 10.
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[locne MpOHMKHOBEHHs CIEPMATO30MJIa B AMLEKIETKY B HEH IMPOUCXOIAT
CJIOKHBbIE OMOXMMMYECKHE IMPOIECChl, B pe3yjbTaTe KOTOPBIX (POpMHUPYETCS
o0o0uka orooTBopeHus. OHa enaeT NPOHUKHOBEHHUE PYTUX CIIEPMATO30M 0B
HEBO3MOKHBIM.

OnnofoTBOpEHHE — MPOLECC CIHUSHUSA TaMeT, B PE3yJbTaTe KOTOPOTO
oOpa3zyercss mepBasi KJIeTKa HOBOro opraHusma — 3urota. IlepBas ¢aza
OIUIOAOTBOPEHUSI - COJMMKEHUE raMeT W akTuBaiuu siia. CONMKeHue ramer
oOecrieunBaeTcs JIBUKEHHEMCIEpPMATO30UI0B K sinekineTke. CrepmaTto3oua
MMEET OpraH JIBUKEHUS — )KT'YTUK, UMEIOIIUN TUITMYHOE JJISI )KT'YTUKOB KUBOTHBIX
KJIIETOK CTpoeHue. B ero npomMeKyToO4HOM OTHAENIE HaxXOUATCS MHUTOXOHIPHH,
KOTOpble oOecreynBaroT paboTy Kryruka odHeprueil. ®aza cOmmKeHHS
perynupyercsi 0cOObIMH BELIECTBAaMH, BEIpaOaThIBAEMbIMHU TaMETaMU — FTAMOHAMU.
B MOMEHT KOHTakTa CrepmMaTo3ouaa C SIMUEKIECTKOM IMPOUCXOIUAT AKPOCOMHAas
peakuus, BO BpeMs KOTOPOM U3 aKpOCOMBbI H3JIMBAIOTCS MPOTEOJIUTHUYECKUE
dbepMeHThI, pacTBOpsitolIMe 000JI0UKY siinekieTkd. Lluronnasmaruueckue
MeMOpaHbl TaMeT CIHUBAIOTCA, 00pazyeTcs UUTOIUIa3MAaTUYECKUA MOCTHUK, IO
KOTOPOMY SJIpO CIIEPMATO30MJla U OJHA M3 €ro LEHTPHUOJIEW IMEepEeMENAloTCs B
siilekneTky. LleHTpuonas ydacTByeT B 0OOpa3oBaHUM BEPETEHA JIENICHUS MpHU
IIEpBOM  JEJEHUM 3UrOThl. B pe3ynpTare KOHTAaKTa  SIMLEKIETKA  CO
CIIEPMATO30MIOM  IPOMCXOAMT  aKTUBalMs  SHIA:  BO3HUKAaeT  000J0uYKa
OIUIOJOTBOPEHUSA, YCUIMBAECTCA cerperauus LUTOILUIA3Mbl  SULEKIETKH, C
STUTICKIIETKA CHUMaeTcs 0ok mero3a II, ona 3aBepmiaer cospeBanwme. I[locmequsis
daza — cuHramMusi WIM CIUSHUE TaMeT, BO BpEMs KOTOPOH MPOUCXOIUT
o0BeIMHEHNE HACIEACTBEHHOIO MaTepuaia MaTEepPUHCKOTO U OTIOBCKOTO
OpPraHU3MOB.

Cumyayuonnas 3aoava Nel l.

Bce kneTkd MHOTOKJIETOYHOTO OpraHu3Ma IpU IOJIOBOM Pa3MHOXKEHUU
Pa3BUBAIOTCS U3 OJIHOM 3UTOTHl U UMEIOT OJAMHAKOBBIN T'€HOTHII.

1.Yem omnpeaensitoTcs pa3iandus B CTPOCHUU U QYHKLIUSIX Pa3HbIX KIETOK?

2.B kako#l mepuoJi SMOPUOHAIILHOIO Pa3BUTUS HAYMHAIOT MPOSBIATHCS
pa3Iuyus MEXIy KIeTKaMu?

3.ITouemy Bce KJIETKM MHOTOKJIETOYHOTO OpraHrh3Ma HMMEIOT OJMHAKOBBIM
TEHOTHUI?

4 Kakue CylecTBYIOT JOKa3aTeIbCTBA TOrO, YTO B COMATHYECKHUX KIIETKAX
COXPAHSIIOTCS BCE TEHBI?

5.Kakune KIneTku ABISIOTCA HUCKIFOYEHUEM U3 MPAaBUIIA, UMEIOT TallJIOUIHbBIN
HaboOp xpoMocoM?

Omeem k cumyayuonuot 3aoave Ne 11.

Paznuuus B cTpoeHuU U QYyHKUUAX Pa3HbIX KIETOK SYKApUOT BO3HUKAIOT B
nporecce AubPepeHITUPOBKH. DTO MPOUCXOIUTBpE3ybTaTe AuddepeHIuaILHON
AKTUBHOCTU T'€HOB M aJIbTEPHATUBHOIO CIUIAMCHHIAa HEKOTOPBIX reHOB. Paznuuus
MEXIY KJIeTKaMHd BO3HUKAIOT Ha CTaJUMU TacTpyJsiluu, Korga (HOpMHUpPYIOTCS
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pa3Hble 3apOoJbIIIEBbIC JIUCTKU. Bce KIEeTKH MHOTOKJIETOYHOTO OpraHu3Ma
oOpa3yroTcsi B pe3yjpTaTe MHUTO3a. A MHUTO3 OO0ECleYMBaeT WJIEHTUYHOE
pacrpeleieHue TEHETUYECKOro MaTepuana MEXAy JOYEPHUMH KIIETKAMH.
CoBpeMEHHBIE MOJIEKYJIIPHO-TEHETUYECKUE METOJIBI MO3BOJISIOIINE OIPEIAECIUTD,
KaKue FeHbl UMEIOTCA B KJIETKaX, MPSAMO JOKa3bIBAIOT, YTO NMpHU JTUdPEepeHIInpOBKe
KJIIETOK B HHUX COXpAaHSIOTCS BCE TE€Hbl. Jl[pyruMH [0OKa3aTellbCTBAMH 3TOTO
ABJISIETCA KJIOHUPOBAHWUE W BErETAaTUBHOE pa3sMHOXkeHue. B omimume ot
COMATHUYECKUX KJIETOK, MOJOBBIC KJIETKH MMEIOT TaluIOUIHBIA HaOOp XpOMOCOM.
[TooBeIe KIETKH 00pa3yroTCs B MPOIECCE TaMEeTOreHe3a, KOTOPBIM MPOUCXOIUT B
HECKOJIbKO 3TarnoB. Ha aTame co3peBaHMsl KIETKU JensATcs Melo3oM. B mepBom
MEUOTUYECKOM [IEJIEHUU MPOUCXOJIUT PEAYKIHS YKCIa XPOMOCOM, BCIIECJICTBUE
PACXOXKJICHUSI TOMOJIOTMYHBIX XPOMOCOM K pa3HbIM MOJIOcaM KJIETKH. B
pe3ysbpTare AOYepHUE KIETKH OyIyT WMETh TOJBKO MO OJHOW TOMOJIOTMYHOM
XPOMOCOME M3 TaphI.

Cumyayuonnas saoava Ne 12.

Ha craguun npoOneHust 3apojpliia MPOUCXOIUT JEJIEHUE KIETOK MUTO30M,
NPUBOJSINEE K YBEIIMYEHUIO KOJIMYeCcTBa KieTOK. OAHAaKO, 3HAUUTEIBLHOTO pOCTa
o0beMa 3apoblila HE MPOUCXOIUT.

1.ITouemy HecMOTpsi Ha OBICTPOE pa3MHOKEHUE OJIACTOMEPOB, 3apObIII Ha
CTaauu APOOJIECHUS UMEET HeOObIINE pa3MephI?

2.KakoB Habop xpomocom u JIHK B kneTkax Ha cTtaauu 1poOaeHus?

3.3aBUCHT 1 XapakTep APOOJICHUS OT THMA SHIECKICTKHA?

4.HazoBure crocoObl APOOIEHUS U JalTe UM XapaKTEPUCTHKY.

5.Kakoii Ttunm npoGneHus y dYeloBEeKa U YTO MPEACTaBIsAeT co00il ero
omacrtymna?

Omeem k cumyayuonuot 3aoave No 12.

OTINYUTENBHON 4YepTOM JelieHuH ApOOJEHUS CIIy’)KMT OTCYTCTBHUE POCTa
HOBOOOpasyromuxcs KiIeTok. bmaromaps sromy oObeM Tena 3apojplilia HeE
u3Mensercsa. Habop xpomocom n JIHK B knerkax Ha craguu qpodisieHus 2n2c .
XapakTep JIpOOJICHHUA3AaBUCUT OT TUINA SULEKIETKUA. Y OJIMTOJELUTAIBHBIX U
ME30JIELUTAIbHBIX ULl OTMEYAETCS MTOJIHOE JPOOJICHUE, Y MOIUICHUTAIBHBIX UL
— HemosiHOoe  aApoOnenue. IlomHoe  npoOnenue  ObIBaeT  paBHOMEPHBIM
(M30JeIUTANIbHBIC AllIa JIAHIIETHUKA) 1 HEPABHOMEPHBIM (yMEpPEHHOJICIUTAIbHbIC
gillla 3eMHOBOJHBIX). HemomHoe apoOieHne ObIBaeT JIUCKOUMAAIBHBIM U
NOBepXHOCTHBIM. [Ipu nuckompanbHOM THUIE JPOOUTCA HEOONBIION Y4YacTOK
[UTOIJIa3Mbl, CBOOOJHBIN OT KelTKa (pe3KOTeNOoJeIUTAbHbIE SHa MTHIL,

pentwmii).  [loBepxHOCTHOEe  npoOJeHUE  XapakTEepPHU3yeTcs  JCICHHEM
nepudeprudeckoil YacTH IUTOIIa3Mbl SHICKICTKH (LEHTPOJCIUTAIBHBIC siIa
HACEKOMBIX).

VY uyesnoBeka BTOPUYHO M30JIeLUTaNbHAS siiliekieTka. poOieHue mosHoe,
HEpaBHOMEPHOE, ACMHXpPOHHOE. B pe3ynbTaTe npoOieHusi obpasyercs Onactysa
(6nmactouucta). OHa UMEET BUJI My3bIPbKA, CTEHKH KOTOPOro 0Opa30BaHbl OJHHUM
CJI0E€M KJIETOK, BHYTPU UMEETCSI MOJIOCTh — OJacTolelb. B O6macTonucTe BbIACIAIOT
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3apOJIBIIIEHIN y3€I0K U TPo(dHoOIacT.

Cumyayuonnas 3aoava Ne 13.
K Bpauy oOpaTuics mnamueHT, OHOJOTHUYECKHM BO3pacT KOTOPOTO He
COBIIAJIAJI C XPOHOJIOTUYECKUM — OH BBITJIAIEN HAMHOTO CTapllle CBOUX JIET.
1.JakiTe kmaccuuKaIuo XpOHOJIOrHYECKOTr0 BO3pacTa YeoBeKa.
2.Ha3zoBuTE M3MEHEHUSI OPraHOB M CHCTEM OPraHOB B IMPOLECCE CTAPEHUSA:
ITIOKPOBOB, MBIIIEYHOW CUCTEME U CKEJIETA, IbIXaTEIbHON, KPOBEHOCHOW, HEPBHOM.
3.Ilepeuncnure OCHOBHBIE TUIIOTE3bI CTAPEHUS.
4.00BsICHUTE MOHATHE — TE€TEPOXPOHHOCTDH MPOLIECCOB CTAPEHHUSL.
5.0Ka3bIBAET JM BIUSHUE HA MPOLIECC CTAPEHUS 3KOJIOTUYECKAs] CUTYalLHsl U,
B YACTHOCTH, SHIODKOJIOTHS.

Omeem k cumyayuonuot 3aoave Ne 13.

CrapocTh TpelcTaBiseT cOO0OM CTaJAMI0 WHIWBUIYAIBHOIO PAa3BUTHUA, B
KOTOpPOHM B OpraHU3Me MPOUCXOMST 3aKOHOMEPHbIE U3MEHEHUSI BO BHEILIHEM BHUJIE,
B (U3MYECKOM  COCTOSIHUM, B  SMOIMOHaIbHOM  cdepe.  Paznuuaror
XpPOHOJIOTUYECKUH W Oumonoruueckuii(dpusunonornueckuit)  Bospactel. Ilo
COBpPEMEHHOM KJaccu(UKauu Jt0JIe, XPOHOJOTMYECKUA BO3PACT KOTOPBIX
noctur 60-74 net, Ha3BIBAIOT MOXKUIIBIMU, 75-89 neT — cTtapeiMu, cBbiiie 90 jeT —
JONTOXKUTENSAMU.  DHOJIOTMYECKHMI  BO3pacT  XapaKTEPU3YETCS  PA3IUYHOU
CKOpPOCTBIO HapacTaHUsl OTMEJIbHBIX IPU3HAKOB CTapeHusi (FeTEpOXPOHHOCTH
MPOIIECCOB CTAPEHHUS).

B npouecce crapeHus: U3MEHEHUSIM MOABEPTalOTCS BCE CUCTEMbI OPraHOB:
MOKPOBBI, MBbIIIEYHAs CHUCTEMa U CKEJET, JIbIXaTeldbHas CHCTEMa, OpraHbl
MUILEBapEHUS, CEpACUYHO-COCYAUCTAS, MOYEBBIACIUTENbHAS, oJIoBas,
SHAOKPHUHHAS U HEpBHAsI cucTeMbl. OCHOBHBIE TUIIOTE3bI CTAPEHUS:

1) mporecc BO3pacTHOTO HAKOTUICHHS «OIIHO0K;
2) rumnoTe3a HaKOIUIEHUsI CBOOOIHBIX PAJUKAaJIOB,;
3) rumnoTe3a reHeTUYECKOro KOHTPOJIS MPOLECCOB CTAPEHMUS;

Ha mnporeccel crapeHust BAMSIOT HE TOJBKO YCJIOBHS M 00pa3 KU3HU, HO U
HHAOSKOJIOTUYECKAsl CHUTyalus opranu3ma. OpraHu3m 4eloBEKa HACEISIOT
OaKTepuu, BUPYChI, OJTHOKIIETOUHbIE TPUOBI, TpocTeiue, kiemu. OHu o0pasyroT
OWOIICHO3bI, JUII KOTOPHIX OMOTOTNOM CITy’)KaT OpTaHbl YeloBeka. B opranusme
YyeJoBeKa pa3inyarT MUKPOCUCTEMBI KOKH, POTOBOM MOJIOCTU, OPraHOB JIbIXaHU,
KEJTyI0YHO-KUIIIEYHOTO TpaKTa, MOYENOJOBBIX myTed. IIpum HEKOTOphIX BHIAX
JICUCHHS, HApUMEP AaHTUOMOTHKAMHU, OTMEYAeTCsl HapyIIeHWe BHUIOBOTO U
YUCJICHHOTO COCTaBa MHKPOCHCTEM, BCIICJICTBHE YETO PA3BUBAIOTCS 3a00JICBAHMS:
TU30aKTEPUO3bl, KaHTUI03bI, IEMOMHUKO3HI U T.I.

Cumyayuonnas saoava Ne 14.

B skoHOMUYECKH Pa3BUTHIX CTpaHAX AHTPOIOJIOTH OTMEUAIOT YBEIUYCHHE
CpelHel MPOJOIKUTENLHOCTH JKU3HU, CHIXKEHHE POXKIAEMOCTH. DTO MPUBEIO K
nepepacnpeie;IeHHI0  BO3PACTHOIO COCTaBa MOMYJSIIUA W K MPOTPECCUBHOMY
BO3pPACTaHUIO YMCIA JIIOJEH MOXKWIONO0 M CTapuyeckoro Bo3pacTa. M3ydenwue
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IPOLIECCOB CTapeHUs SBISETCS HEOOXOAUMOM MPEANOCHUTKON ISl YCTaHOBICHUS
BUJIOBOM IIPOJOKUTEIBHOCTH )KU3HH YEJIOBEKa.

1.Kakue Teopun crapenus Bam wu3BecTHbI? JlaiiTe uX KpaTKyrO
XapaKTEPUCTHKY.

2.Kak BausitoT ycnoBus U oOpa3 >KM3HM Ha TeMnbl crapeHus? [Ipuseaure
IPUMEPBHI.

3.Kak nposiBiisieTcss mpolecc CTapeHus: Ha MOJIEKYJISIPHOM, CyOKJIETOUHOM U
KJIETOYHOM YpPOBHSX?

4.Cy1iecTByeT JIM T€HETHYECKUI KOHTPOJIb MPOAOKUTEIIBHOCTH KU3HU?

5.B03MOXHO 1M YBETUYUTH NPOIAOJDKUTEIBHOCTD KU3HH YEJIOBEKa?

Omeem k cumyayuonuou 3aoave N 14.

OCHOBHBIE TEOPUH CTAPEHHUS:

- TUIIOTE3a OIIMOOK — COIVIaCHO ATOM Teopuu Bo Bpems cuHTe3a JJHK moryr
IPOUCXOAUTH OLIMOKH, KOTOpbIE MOBIUSAIOT HACTPYKTYpY OenkoB, ¢pepmMeHTOB. C
BO3pacTOM KOJIMYECTBO OIMIMOOK U MOJIOMOK YBEJITUUMBAETCS.

-TunoTe3a CBOOOJHBIX paJUKajJOB — COIVIACHO €W  yBEJIMYUBAETCS
HAKOIUIEHHE CBOOOAHBIX PAJMKAIOB B Ipoliecce OOMEHa BELIECTB, OHU MOTYT
coenunaTbes ¢ JJHK, PHK u BbI3BaTh M3MEHEHUSI UX CTPYKTYyphbl. [loaTomMy omaun
U3 CII0COO0B OOpPBOBI CO CTAPEHUEM — NPUMEHEHUE AHTUOKCUAAHTOB ( BUTAMUHBI
C, E, xapotuH, celeH)

-teopusa B.M. JlniibMaHa — NpyuyYMHa CTapeHUs 3aKJIIOYACTCS B HAPYLICHUU
TOPMOHAJIBHOW PETyJIALIMN OPTaHU3Ma.

-teopusa M.II. [laBnoBa — mepeHanpsKeHUsT HEPBHOM CUCTEMBI — CTPECCHI
YCKOPSIIOT IIPOLIECCHI CTAPECHMUS.

NHauBryallbHbIE TEMIIbI CTAPEHUSI, KAK U PA3BUTHS, MOTYT CYIIECTBEHHO
pasnnyaTeCi y JIIOAEH OAMHAKOBOIO XPOHOJIOrMYECKOro Bo3pacTta. KypeHnwe,
HApKOMaHUs, AJIKOIOJIU3M YCKOPSIIOT TEMIbI CTapeHMsT W Kak CIEICTBUE
COKpAIlalOT  IPOJOJDKUTEIBHOCTh JKA3HU. XapakTep MHMTAHUS  OKa3bIBacT
CYLIECTBEHHOE BJIMSIHME HAa COCTOSHUM 3]I0pOBbsl uejoBeka. Tak ymnorpebieHue
KUPHOW MSACHOM IMIIM IPUBOJUT K Pa3BUTHIO aTEPOCKIIEPO3d, HHCYJIbTaM,
uHpapkTam. OxxupeHre — PaKTOPIOBBILIEHHOI'O PUCKA CMEPTH.

ITpouiecc crtapeHuss MNpoOSABIAETCS HAa MOJIEKYJSIPHOM, CYOKJIETOYHOM H
KJIETOYHOM YpoOBHsX. CHM)KaeTcs HWHTEHCUBHOCTh MOJIEKYJSIPHOM penapanuu
JIHK, cHmxaercsa ypoBeHb TPaHCKPUIILMHU, TPAHCIAUMA. B KieTkax yMeHbIIaeTcs
KOJIMYECTBO MHTOXOHAPUM. THUNMYHOM 4YEpTOM CTapeHHs HEPBHBIX KIETOK
SBJSETCS HapacTaollee C BO3PACTOM HAKOIUIEHHME B IUTOIUIA3ME IIMIMEHTA
munodyciuna. B xapanomuonurax oOHapykeHa NeCTPYKUHS MUKPOGUOPUILL, BO
MHOTHX KJIETKaX HaKalUIMBAalOTCS CBOOOJHBbIC paiukaibl. B HacTosmiee Bpems
JIOKa3aHO CYIIECTBOBAHME TIE€HETUYECKOIO0 KOHTPOJIA IPOLIECCOB CTApEHUS.
HecMoTpst Ha Bce yKa3aHHbIE MEXAHU3MBI CTapEHHUSI MOXKHO IPOTHUBOCTOSTH
HACTYIUICHUIO CTapOCTH. Y  d4enoBeka  CyIIECTBYET  CIECLHAAIBHBIC
IPUCIIOCOOUTENIBHBIE MEXaHU3Mbl TOPMOYKEHUS CTApOCTH, HAIpPHUMEpP, BBICOKHII
YPOBEHb  COLMAIIBHO-TPYAOBOM aKTUBHOCTH, COXPaHEHUE YMCTBEHHOHM U
dbuznyeckoir pabOTOCTIOCOOHOCTH 10 TIyOOKOW cTapocTH. IIpomneBaeT >KU3Hb
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TaKK€ TPUEM HU3KO KaJOPUWHOW TMHINKA, CHUCTEMATHYeCKHe (HU3UIECKUE
yOpakHeHUs | T.11. JIo HacTosIIero BpeMEeH! BUA0BasI MPOAOJKUTEIILHOCTD KU3HU
yejioBeKka He ormpejernceHa. J[0CTOBEpHbIe MaKCHMAJIbHBIE CPOKHM >KU3HU PEIAKO
npesbimatoT 120 ner. [lo-BuaumMomy, TOCTHXKEHUE MEAUIIMHCKON W JIPYTHX HAyK
MIOMOTYT Y€JIOBEYECTBY YBEIUYUTD MPOJAOJIKUTEIBHOCTD KU3HHU.

Cumyayuonnas 3aoaua Nel 5.

B cembe 310poBBIX poauTeneit nBoe aeteil. OauH peOeHOK 340poB. Y
BTOPOTO CBhIHA JIECATH JIET OTMEYAETCs 3aJepKKa pOCTa U MPHU3HAKU PaHHEro
ctapenus (00JIbICEHUE, MOPIIMHBI, aT€POCKIIEP03). ManbunKy NOCTaBUIIU AUArHO3:
uHbaHTWIbHAs mnporepus (cuHapoMm XartuumHcoHa - [midopaa), ayToCOMHO-
JOMUHAHTHBIA TUI HACIIEAOBAHUS.

1.Yem o0yciioBIEHO paHHEE cTapeHue peOeHKa?

2.B03MOHO JIM OCTaHOBUTD MPOLIECCHI CTAPEHUS Y OOJIbHOTO pebeHka?

3.Kakue cymectBytor Teopun crapeHusi? Kakyro Teopuro cTapeHus
MOATBEPKIACT TaHHOE 3a00JIeBaHUE?

4.3aBUCUT JM TPOSBICHHE CTapeHHs OT TE€HOTHUIIA, YCJIOBUM W o00pasza
KU3HU?

5.Kakue daxTopsl 00ycnaBIuBaOT 10T OKUTEIBCTBO?

Omeem k cumyayuonuou 3aoave Ne 15.

3a0osieBaHre y peOEHKa BO3HUKIIO B CJIEICTBUM I'€HEPATHBHON MyTallUU Y
onHoro u3 poaurteneil. OO0 3TOM CBUIETENBCTBYIOT OTCYTCTBUE 3TOW OOJIE3HU Yy
ponuTeneil W HX POJCTBEHHUKOB, a TaKXe ayTOCOMHO-IOMUHAHTHBIM THUI
HacienoBaHus.  [7aBHBIM ~ (aAKTOpOM,  ONPEACNAIOIIMM  CTapeHHe |
IPOAODKUTEIBLHOCTh JKU3HM, SIBISAETCSA TE€HOTUI OCOOM, IMO3TOMY OCTAHOBHUTH
IpoliecChl CTapeHusi y OOJbHOro peOeHKa B HACTOSIIEE BpeMsi HEBO3MOXKHO. B
HACTOSIIIEE BpEeMs HM3BECTHO HECKOJBKO COTeH Teopui crapenus. Haubonee
M3BECTHBIE U3 HUX: TEOpUsA NepeHanpsikeHus HepBHou cucteMbl H.II. Tlanosa,
Teopusi MHTOKcUKanuu opranuzma M.M. MeunukoBa, sHIoKkpuHHas Teopus XK.
bpoyn-Cekapa, Teopus CTapeHHs COEIMHHUTENBHOM TkKaHu A.A. boromosnsna,
Teopusi O TMpejesie KIETOYHBIX JAeseHuid Xeuduuka, Teopus O HAKOIJICHUU
MyTauuid U Ap. /[0ka3aTenbCTBOM T€HETHYECKOTO KOHTPOJISI CTapEHUsl CIIy»Kart:
BUJIOBasE MPOAOJDKUTENBHOCTh KU3HU, HACIEICTBEHHOE JOJITOKUTEIBCTBO,
CXOJICTBO MPOJOJDKUTEIBHOCTH MWU3HHM WU TEMIIOB CTAapEHUs Yy OJHOSMIIOBBIX
OJM3HELOB, a TaK)KE HACJIEICTBEHHbIE (OPMBI PAHHETO CTApeHHs (KaK y JaHHOTO
pebenka). Ha mpoueccel cTapeHus BIHMSIOT TaKXKe COLMATIbHO-3KOHOMHYCEKHE
yCIIOBUS, PAallOH NHTaHUA, 3arps3HEHHUE CpEeIbl, BpPEIHbIC MPUBBIUYKH, 00Opa3
KU3HU.
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2. Jli1si IpOMEKYTOYHOM aATTEeCTALIUM:
2.1.I1epevyeHb BOIPOCOB

3amayu 1 3HaYeHueE 0011eil OMOIOTUH.

JlaliTe XapaKTepUCTUKY KPUTEPHSIM KU3HU

YpoBHU OpraHu3anyy KUBOKH MATEPUH U METObI OMOJIOTHYECKOTO
HCCIEIOBAHNS

Heoprannyeckne COSTMHCHUS U MX POJIb B KU3HEICITCILHOCTH KJICTOK.
Bxnaa pa3HbIX XUMHUECKHX BEIIECTB B 00pa30BaHUE KUBOM MaTepHUH
benku: cocraB, cTpoeHmE, CTPYKTypa, CBONCTBA U (DYHKIIMH

VYTIIeBOIBI: BUBI, COCTAB, CBOMCTBA U (QYHKIIUN

Jlumuapl: BUIBI, COCTaB, (QYHKIINN

Hykneunossie kucnotsl. [JHK: cTpoeHne Mosiekyibl, MAaTpUYHBIN
cuHTe3, QYHKIIUU

Hyxneunossie kucnotel. PHK: ctpoenue, Bubl, QyHKIINM

ATO®: crpoenue, GyHKIIUN, CUHTE3

Co3naHue 1 OCHOBHBIE TIOJIOKEHHUSI KJIETOYHOU TEOPUHU
Krnerounslit nentp. Pubocomsl: crpoenue, pyHkIuu
MuTtoxounpuu. [Inactunet: crpoenue, GyHKIINH
Knaccudukanus opranu3smMoB MO TUITY TUTaHUS
DHepreTruuecKuii 0OMEH: Talbl XapaKTepUCTHKa, o0Omas hopmyra
dotocuntes: pa3bl, XapaKTEPUCTUKA

buocunTes Oenka

Mumuro3. ®a3bl MUTO3a

Bbecnonoe pasmuoxenue u ero GopMsl

["amerorenes, 30HbI pa3BUTUA. SANLIEKIETKH, CIIEPMATO30UIbI
Meiio3: ¢a3bl, 3HaUEHUE

JIBOMHOE OIIIOAOTBOPEHUE

OnTOreHes: sMOpUOHAIBHOE U TOCTAIMOPHOHAIBHOE Pa3BUTHE
['eHeTrKa, OCHOBHBIE TIOHITHS

MonorubpuaHoe u AMruOpuIHOE CKpelIMBaHue. 3aKoHbl MeHesns
Oco0eHHOCTH HaC/IeI0BaHUSI PU3HAKOB CUEIIJIEHHBIX TOJIOM
CooTHOLIEHNE XPOMOCOMHBIX THIIOB II0JIOB B Pa3HbIX Ipynmnax
OpraHu3MOB

HacnencrBennas n3MeHUYMBOCTh. MyTaluu, NIpUYMHbBI MyTaLUI
MoaudukanronHas u3MeHYMBOCTh. CBONCTBA MOAU(PUKALIMIA
OCHOBHBIE TOCTH>KEHHS U HAPABJICHNUS COBPEMEHHOM CEJIEKIIUU
Mertobl cEneKunu pacTeHUM, )KUBOTHBIX 1 MUKPOOPTaHU3MOB
Cucrema npuposl K. JInaues

[Ipennoceuiky Bo3HUKHOBEHUA Teopun Y./ {apBuna
DBomonmonHas teopus Y.lapsuna

JIBMKyIlIME CHUITBI 3BOJIIOLUH
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Bun, kputepuu Buga

[Tprcnoco0aeHHOCTh OPraHU3MOB KaK pe3ysbTaT ECTECTBEHHOIO 0TOOpa
dopmbl €CTECTBEHHOTO 0TOOpa

Bunoo6pazoBanue, MUKPOIBOIIOLUS

XUMUYecKasi OpraHu3anus KJIETKU

OOMeEH BeIIECTB U MPEBPAILIEHUE SJHEPTUU B KIIETKE

JKU3HEHHBIN LUKII KIETKU

CpaBHEHME CTPOEHUS KIIETOK PACTEHUI U AKUBOTHBIX

Pa3zMHOkeHMe opraHnu3mMoB

WuauBuayanbHOE pa3BUTHE OPraHU3Ma

Tunsl TOCTAIMOPUOHATIBHOTO Pa3BUTHS dKUBOTHBIX

BrisBieHHE U onucaHue NPU3HAKOB CXOJCTBA 3apPO/IbIIIECH YEIOBEKa U
JIPYTUX TO3BOHOYHBIX KaK JI0Ka3aTeIbCTBO UX 3BOJIOLMOHHOIO POACTBA
OCHOBBI YYEHHS O HACJIECTBEHHOCTU U U3MEHYUBOCTHU

OCHOBBI CENEKINH PACTEHUM, )KUBOTHBIX 1 MUKPOOPTaHU3MOB
BrisiBnieHne MyTareHOB B OKPY’KarOLIEN Cpeae U KOCBEHHAs OLICHKA
BO3MO>KHOT'O UX BJIMSIHUS HA OPTaHU3M

CocTaBiieHHE IPOCTEUIINX CXEM MOHOTUOPUHOTO U AUTUOPUHOTO
CKpELIMBaHUSA

[Tpoucxox1eHne U HaYaJlbHbIE ATAIbl PA3BUTHUS )KU3HU Ha 3eMIIe
HcTopus pa3BUTHS 3BOIOLIUOHHBIX UIEH

MUuKpO3BOIIOLUSA U MAKPOIBOJIIOLIUS

Omnwucanne ocodeit 0OAHOro BUA O MOP(HOIOTHUECKOMY KPUTEPUIO
[TpucniocobieHne opraHu3MOB K pa3HbIM cpejiaM OOuTaHus (BOAHOM,
Ha3€MHO-BO3/1yIITHOM, HOUYBEHHOM)

AHanu3 1 OLIEHKA Pa3IMYHbIX THIIOTE3 POUCXOKIACHUS KUZHU
AHanu3 1 OLEHKA Pa3IMYHbIX THIIOTE3 O IPOUCXO0KICHUH YEJIOBEKa
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