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l. O6wme nonoxxeHusn

1. Hacrosimast IIporpamma 001e00pa3oBaTeIbHOTO BCTYIMUTEILHOTO HCITBITAHHUS,
npoBoaumoro YuuBepcutetoM BPUKC camocrostensHo mo Ouonoruu (manee — Ilporpamma)
copMHupoBaHa Ha OCHOBE (elepalbHOI0 TOCYJapCTBEHHOTO 0O0pa30BaTEIbHOIO CTaHAapTa
cpenHero obmero oOpa3oBaHus M (perepalibHOTO TOCYIapCTBEHHOTO 00pa30BaTEIbHOIO
CTaHJIapTa OCHOBHOTO 00IIEro o0pa3oBaHMs I MPOBEIACHHS BCTYHMUTEIHLHOTO WCIBITAHUS TIO
Ouosnoruu (Janee - BCTYNUTEIbHOE UCIIBITAHKUE) MIPU MpUeMe Ha o0ydeHue 1o o0pa3oBaTeIbHbIM
mporpaMMaM  BBICIIETO 00pa3oBaHUsl - TMporpaMmaM OakajaBpuaTa B aBTOHOMHYIO
HEKOMMEPUYECKYIO OpraHu3aiuio Beiciiero oopasoBanus «YHuepcurer bPUKC (FOuubPUKC)»
(manee - Opranusanus) B 2025/26 yueOHOM TOAY.

2. [TporpamMma chopMUpOBaHa C Y4ETOM HEOOXOJMMOCTH COOTBETCTBUS YPOBHS
CII0)KHOCTH 0011e00pa30BaTeILHOTO BCTYMHUTEIHHOTO UCIIBITAHUS, MIPOBOANMOTO
Yuusepcurerom BPUKC camoctosTensHo mo 6uonaoruu, ypoBHIO cioxxkHoctd EI'D o Guonorum.

3. @dopma BCTYNUTENBHOTO UCIBITAHUSA: BCTYNHUTEIbHOE UCIBITAHUE IPOBOJUTCS B
UCbMEHHOMN (hopMe — B (hopMe TeCTUPOBaHUSA. 3aaHUsl BCTYIIUTEIbHOIO UCTIBITAHNS BKIIIOYAIOT
B ce0s TECTOBBIC 33/1aHUS PA3HOU TUTIOJIOTHH.

4. JnuTenbHOCTh BCTYNUTEIBHOIO UCTIBITAaHUS: 60 MUHYT.

5. Cucrema OlleHUBaHMS: BCTYNIUTEIbHOE UCTIBITaHUE otleHuBaeTcs o 100-6anmsHoi
mkane. Jlig Kakaoro 3alaHus yCTaHABIMBAeTCS CyMMa OajioB B 3aBUCHMOCTH OT YPOBHS
CJIOKHOCTH. bBaibl BBICTaBISETCS 3a TOJHOCTBIO BEPHO BBHITIOJIHEHHOE 3a/IaHME€ BO BpeMs
MPOBEACHUS BCTYNHUTEIBHOTO HCTbITaHUA. [IpM HEBEpPHO BBHINIOJIHEHHOM, WJIM HE MOJHOCTHIO
BBITIOJITHCHHOM, WUJIM HE BBITIOJIHEHHOM, WJIM BBHITIOJITHEHHOM BHE BPEMEHHBIX PaMOK MPOBEICHHS
BCTYNHUTEIHHOTO WUCTBITAHUS 3a/laHuu, 3a Hero BeicTaBisercs 0 (Homb) 6amnoB. UTOroBsiif
pe3yabTaT TMPOXOXKIEHUS BCTYMUTEILHOTO WCIBITAHHUS OILEHUBAETCS KaK CyMMa OalioB,
BBICTABJICHHBIX 3a 33JaHUS1 BCTYIUTEIBHOTO UCTIBITAHHUS.

Il. Coneprxanue nporpammbl BCTynuTENLHOrO UCALITAHNA

6. CoglepmaHHe mporpaMmabl BCTYIUTCIIBHOI'O UCIIBITAHUA — 93TO IIEPEUCHDb 3JICMCHTOB
COACPpIKaHUA, IPOBECPACMBIX HAa BCTYITUTCIIBHOM UCIIBITAHHUH.

Mepe4yeHb 3NIeMEHTOB cofep)kaHuA, NpoBepAeMbIX Ha BCTYyNUTE/IbHOM UCNbITaHUU

Kon Kon dnemeHTbI coiep)KaHuA, NpoBepAeMble 3afaHUAMM Ha
paspena| KOHTPONMpyemoro BCTYNMUTE/IbHOM UCMbITaHUU
anemeHTa
1 1 buonorua Kkak Hayka. XKuBbie cuctemMbl U NX
n3y4yeHue
1.1 CoBpeMeHHasi OMOJIOTUsl — KOMIUIEKCHAs HayKa. buonoruyeckue Hayku

1 M3ydaeMblie UMH MpooiieMbl. OyHIaMeHTa bHbIE, PUKITaTHbIC U
[TOMCKOBBIC HAYYHBIC UCCIICIOBAHUS B OMOJIOTHH.

BHaueHHe OHOJIOTHH B (POPMHUPOBAHUN COBPEMEHHOMN €CTECTBEHHO
Hay4JHOU KapTuHBI Mupa. [Ipodeccun, cBa3aHHbIE ¢ OMOIOTHEN.
3HaueHNe OUOJOTHY B IMIPAKTUYECKOH JEATSILHOCTH YeJI0BeKa:
MEITUITNHE, CEIbCKOM X031 CTBE, MPOMBITIIIEHHOCTH, OXpaHe IPUPOJIBI

1.2 MeTop1 Oronoruueckoii Hayku. Habmonenne, namepenue,
PKCIIEPUMEHT, cUcTeMaTu3alus, Meraanaini2. [loHstue o 3aBUCUMOM U
HEe3aBUCUMOM nepeMeHHOU. [llannpoBaHue IKCTIEpUMEHTA.
[TocTanoBka u npoBepka runotes. Hynesas runoresa. [lonstue
BBIOOPKH M €€ TOCTOBEPHOCTh. Pa30poc B OMOJIOTMUSCKUX JaHHBIX.

1.3 PKuBble cucTeMbl Kak mpeAMET u3ydeHus 0nonoruu. CBOCTBa JKUBBIX
CHCTEM: EMHCTBO XUMHUYECKOT'O COCTaBA, TUCKPETHOCTh
LI€JIOCTHOCTb, CJIOKHOCTh U YIOPSIIOYEHHOCTh CTPYKTYPBI, OTKPBITOCTB,




CaMOOpraHH3alysl, CAaMOBOCIIPOU3BEACHHE, PA3IPAKUMOCTD,
M3MEHYMBOCTH, POCT U pa3BUTHE. Y POBHH OPTaHNU3AIINN )KUBBIX
CUCTEM: MOJICKYJISIPHBIN, KJIETOUHBIN, TKAHEBBIA, OpraHU3MEHHBIN,
MOIYISIIHOHHO-BHIOBOM, 3KOCUCTEMHBII (OMOTreOeHOTHYECKHA),
orochepHsbrit. [Iporeccrl, MPOUCXOIANTNE B )KUBBIX CUCTEMaX.
OCHOBHBIE ITPU3HAKHU KUBOTO. JKU3HB KakK ()OpMa CyIIeCTBOBAHUS
MaTepun

Knerka kak 6uonornyeckas cucrema

2.1

Knetka — cTpyKkTypHO-(YHKIMOHAIBHAS eAMHUIIA KHUBOTO. McTopus
oTKpbITHA KIeTKH. Pabotel P. 'yka, A. JleBenryka. Knetounas teopust
(T. Banu, M. llnefinen, P. Bupxo). OCHOBHBIE TTOJIOKEHUS CO
BPEMEHHOH KJIETOYHOU TeopuH. MeToIbl MOJIEKYJISIPHON U KIETOYHOU
OHOIOTHH: MUKPOCKOMHS, XpoMaTorpadus, 31eKTpodopes, METOA
MEYEHBIX aTOMOB, Au(depeHInaIbHoe HeHTpU(yrupoBanue,
KYJIbTHBHPOBAHHE KIIETOK

2.2

XUMHUYECKUH COCTaB KIETKH. Makpo-, MUKpO- U yJIbTpa
MUKpO3JIeMeHTH. Boma 1 e€ poih Kak pacTBOPHUTEIS, peareHrTa,
y9acTHe B CTPYKTYPHUPOBAHUH KJIETKH, TETJIOPETYIISALINH.
MuHepanbHbIE BEMIECTBA KIETKH, UX Onojorundeckas pois. Poib
KaTHOHOB U aHHOHOB B KJieTKe. bronormueckue monumepsl. benku.
AMHHOKHCIIOTHBIA coCcTaB O6emkoB. CTPYKTYphI OETTKOBOI MOJIEKYITHI.
[MepBuuHas CTpyKTypa Oelika, nenTuaHas cBsi3b. BropuuHas,
TpeTUYHasl, YeTBEPTUUHAs CTPYKTYphI. [leHarypanus. CBoiicTBa
benkoB. Kimaccudukarus 6enxoB. bro nornyeckue GpyHKInN OEIKOB.
'YrneBoasl. MoHOCaxapubl, Jucaxapubl, OJUTOcaxapubl U
monrcaxapuasl. OOIIK MIaH CTPOSHHS U (PU3UKO-XUMHUYECKHE
CBOICTBa yriieBoi0B. bromornyeckue GyHKIIUU yrieBOAOB. JIumumb!.
TunpodunbHO-rHIPOdOOHBIE cBOMicTBA. Knaccupukaus JINIHIOB.
Tpurauuepuasl, Gocdonmunuasl, BOCKH, cTepousl. bruonornueckue
(byakn mununoB. OOmme CBoWCTBa OMOJIOTHYECKUX MEMOpaH —
TEKy4eCTh, CIIOCOOHOCTh K CAMO3aMBIKaHHIO, MTOTYyIIPOHUIIAEMOCTb.
Hyxnennossie kucnotsl. JJHK 1 PHK. Ctpoenne HyKkIenHOBBIX
kucnoT. Hykneoruasl. [IpuHiun kommieMenTapHocTy. [IpaBuio
Yapradda. Crpykrypa JHK — nBoitHas crimpans. MecToHaX0X/IeHUE T
ouonornueckue pynkuuu JJHK. Buaslt PHK. ®ynkuuu PHK B kietke.
Ctpoenue Monekyiasl AT®. Makpoaprudeckue cBs3u B MOJIEKYJIE
AT®. buonornuyeckue pynknuu ATD. BocctaHoBneHHBIE
MepeHOCUNKH, UX GyHKITNH B KieTke. CexkBennposanue JJHK.
CTpyKTypHast OMoJ0THs: OMOXUMHUYECKHE 1 OMO(PU3UIECKUE
MCCIICIOBAHMUS COCTAaBa M MPOCTPAHCTBEHHOM CTPYKTYPHI OMOMOJIEKYJI
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THITBI KJIETOK: SyKapUOTHYECKas U poKaproTHdeckas. CTPyKTypHO
(yHKIMOHANBHBIE 00pa3oBaHus KieTKH. CTpOeHUE MPOKAPUOTUIECKOM
kieTku. Kiierounas crenka Oaxrepuit u apxeil. OCOOEHHOCTH CTPOCHHS
reTepoTpOodHOH 1 aBTOTPOGHOM MPOKAPHOTHIECKUX KIETOK. MecTo
POJIb IPOKApUOT B OMorieHo3ax. CTpoeHue U QyHKIIMOHUPOBAaHUE
bykaproTHyecKkoi kieTku. [lnazmaTnyeckas memOpaHna (mazmaiemMma).
CTpyKkTypa 1uia3MaTndeckoir MeMOpaHbl. TpaHCIIOPT BEIIECTB Yepe3
MIa3MaTHYECKYI0 MeMOpaHy: accuBHbIH (auddy3ust, odneryéHnas
imdy3ust), akTUBHBIN (IEPBUYHBIN U BTOPUYHBIH aKTHBHBIH
rpaHcnopt). Ilonynponunaemocts MmeMOpanbl. PaboTa HaTpuii-
[KaJTMEBOTO HACOCA. DHJIOIIUTO3: THHOIHUTO3, (DaromuTo3. DK30IUTO3.
Knerounas crenka. CTpykTypa 1 QyHKIHHU KIETOYHOW CTCHKU
pactenuii, rpubos. L{utormnasma. Llutozomns. Llutockener. [Bmkenue
ATOTUTa3MbI. OpraHouas! KieTkH. OqHOMEMOpaHHBIC OPTaHOMIBI
[KIeTKH: aunoriasmMaruyeckas cetb (J11C), anmapar ['onbmku,
ITM30COMBI, UX CTpoeHHE U (yHKIHU. B3anMOCBsI3b 0THOMEMOPaHHBIX
opraHonoB KiIeTKd. CTpoeHne rpaHy sIpHOro peTuKyityma. CuHTes
pacTBOpUMBIX OenkoB. CHHTE3 KIETOYHBIX MeMOpaH. [ mankuit
(arpaHyJIsIpHBII) SHAOIUIA3MATHYECKHNA PETHKYIyM. CekpeTopHast
¢byskuus annapata [onpmku. TpancnopT BenecTB B KiIeTke. Bakyosn




[pacTUTENbHBIX KiIeTOK. KieTounslil cok. Typrop. IlomyaBToHOMHBIE
OpPraHOMIBI KIIETKHA: MUTOXOHAPHUH, MacTuasl. CTpoeHue U QyHKITHH
MUTOXOHIAPUN U macTul. [lepBudHbIe, BTOPUYHBIE U CIIOXKHBIE
MIacTHIBI (POTOCHHTE3UPYIOIIHUX SYKAPHOT. XJIOPOILIACTHI,
XPOMOILTACTEHI, JIEHKOIIJIACTHI BEICIIMX pacTeHnid. HeMeMOpaHHbIe
opranouabl kinetkn CtpoeHne u GyHKIUK HeMeMOpaHHBIX OPTaHOUIOB
kieTkn. Pubocombl. MukpoduiaameHTsl. MbllIeUHbIe KIETKH.
Muxkpotpyoouku. Kirerounsiit ieHTp. CTpoeHHE U IBHKEHHE KTy THKOB
M pecHu4YeK. MUKpOoTpyOOoUKHy nuToria3Mel. LlenTprons. Sapo.
O6oouka sipa, XpoMaTHH, KaproIiazMa, SAPBIIIKH, X CTPOSHHUE U
(dbyakn. SnepHblil 6enkoBbIil MaTpukc. [IpocTpancTBeHHOE
[PacIOJIOKEHUE XPOMOCOM B HHTEp(a3HoM aape. benku xpomatnna —
ructoHbl. Kinerounsie BkimtoueHus. CpaBHUTENbHAS XapaKTepUCTHKA
KJIESTOK SYKapuoT (PaCTUTENLHOM, )KHBOTHOW, TPUOHOI)

24

ACCUMMIISIIINS ¥ JUCCUMMJISIIINSL — JIBE CTOPOHBI MeTabomnu3ma. Turisl
0OMeHa BeIeCTB: aBTOTPOQHBIN U reTepoTpodHbIA. YyacTue
KHCIIOpOoJia B 0OOMEHHBIX Tpolieccax. JHepreTHIecKoe odecreueHue
KieTku: mpeBpamnieHrue AT® B oOMeHHBIX mporieccax. Dep
MEHTaTHBHBIM XapakTep peakuuil KIETOYHOTO METa00IH3Ma.
DepMeHTHI, UX CTPOCHUE, CBOWCTBA U MEXAHU3M JICHCTBHSI.
KodepmeHnThbI. OTIudms GepMEHTOB OT HEOPTAHHIECKHUX
[KaTanu3aTopoB. benku-akTHBaTOPBI U OETKU-MHTUOUTOPHI.
3aBHCUMOCTH CKOPOCTH (PEpMEHTATUBHBIX PEAKLUI OT Pa3IMIHBIX
(bakTopoB. [lepBUYHBII CHHTE3 OPTaHMUYECKUX BELIECTB B KIETKE.
MDorocunTe3. CBeToBast u TeMHOBas (a3bl. [[poayKTHBHOCTB
(botocunTe3a. BnusHue pa3nuyHbix (pakTOPOB HA CKOPOCTh
(orocuHTe3a. 3HaueHue porocuHTe3a. XeMocuHres. PazHooOpasue
OPTaHM3MOB-XEMOCHHTETHKOB: HUTpU(UIMPYIOLIE OaKTepuH,
PKeJIe300aKTepUH, CepoOaKTepuu, BOAOPOAHbIC OakTepun. 3HaYCHHE
XxeMocHHTe3a. AHadpoOHBIE Opranu3Mbl. Buabl Oposkenus. [IpoaykTer
OpPOXKEHNUS M UX UCIIOJIb30BaHNE YEJIOBEKOM. AHa3pOOHbIE
MHUKPOOPTaHU3MBI KaK 00BEKTh OMOTEXHOJIOTHU ¥ BO30YUTEN
OosiezHeil. A>poOHbBIe OpraHu3MBbl. DTaIlbl PHEPTETUIECKOTO OOMEHa.
[MoaroroButenbHbIH 3Tan. [ THKOIN3 — OECKUCIOPOAHOE PACIICIUICHHE
[JIIOKO3bl. bronornyeckoe okuciaeHne, Wiy KIeToyHoe asixanue. Poiab
MUTOXOHJIPHUH B Mpolieccax OMOJIOTHYECKOro okucieHus. Lluknnyeckne
peakuuu. OxucnutensHoe Gocdopunuposanue. [Ipenmymiectsa
a’poOHOTO IMyTH 0OMEHa BEIIecTB nepe aHadpoOHbIM. D PeKTHBHOCTH
PHEepreTHyecKoro oOMeHa

2.5

Peakiinyu maTpuyHOTO cuHTe3a. [ [puHINI KOMIUIEMEHTAPHOCTH B
[peaKknusAX MaTPUYHOIO CHHTe3a. Peanu3anus HaciaeICTBEHHON
mHpOopMarun. [ 'eHeTn4ecKkuii Koa, ero cBoiicTa. TpaHcKpUIIus —
MaTpuuHblil cuHTe3 PHK. [IpyHIMIEl TpaHCcKpunmu:
KOMILJIEMEHTapHOCTh, aHTUIIAPAIIIETBHOCTD, aCHMMETPUYHOCTb.
Tpancnsus u e€ sranbl. Yuactue tTpancnoptHeix PHK B 6nocunTese
Oenka. YcnoBus duocunTesa 6enka. KogupoBanue amuHokuciot. Ponb
pubocoM B OnocuHTe3e Oenka. OpraHn3anys FreHoMa y IPOKapuoT U
PyKapuoT. Perynanus akTHBHOCTH T€HOB Y IPOKaproT. [ nmoresa
onepoHa (P. XKaxko0, K. MoHo). Perynsius 0OMEHHBIX TPOIECCOB B
knetke. Kietounslii romeocTas. Bupycsl — HekeTouHbIe POPMBI
PKI3HM U 0OJMraTHele napa3uTbl. CTpOeHHE IPOCTHIX U CIIOMKHBIX
BUPYCOB, pETPOBUPYCOB, OakTepuodaros. BupycHsie 3a00neBaHuMsI
4eIOBeKa, )KUBOTHBIX, pacTeHuid. CITMJ, COVID-19, connanbHbie u
MEAULMHCKHUE IPOOJIEMBI

2.6

KneTouHblil KK, €ro nepuonsl U peryisius. Marepdasa u MUTO3.
OcoOeHHOCTH MPOLIECCOB, MpoTeKaromux B uHTepdase. [lonrotoBka
KJIETKH K JenieHnto. [IpecuaTeTHIeCKuit (ITOCTMUTOTHYECKHA ),
CUHTETUYECKHM U TOCTCUHTETUYECKHUM (IPEMUTOTHIECKHI) TIEPHOIBI
mHTEepda3sl. Matpuunsiii cuate3 JHK — permukanus. [IpuHumnst
perukanuu JJHK: koMIieMeHTapHOCTh, NOIYKOHCEPBATUBHBIN
CHHTE3, aHTUIapajuiesibHOCTh. Mexanusm pemukanuu JJHK.




XpomocoMmel. CTpoeHrEe XpoMocoM. TeoMephl U TeoMepasa.

X pOMOCOMHBIN HA0Op KIIETKH — KapUOTHIL. JIUTUIONIHBINA 1
raryIOMIHBIA HA0OPbI XpOMOCOM. ['OMOJIOTHYHBIE XPOMOCOMBI.
[TonoBble xpomocoMsl. [enenue kineTku — MuTo3. CTaguu MUTO3a U
MPOUCXOISIINE B HUX Tpoiiecchl. Tumbl MuTo3a. KaprokuHes u
IUTOKWHE3. bruonornueckoe 3HaueHre MUTO3a. Perynsius
MUTOTHYECKOIO ITUKJIA KIIETKU. [IporpaMMupyemas KieTodHas Tuoelb
— anonTo3. PyHKIIMOHAIbHAS TEHOMHUKA

OpraHn3sm kak buosiornyeckasa cucrema

3.1

OIHOKJIETOYHBIE, KOJOHUAJIBHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI U
MHOTOTKaHEBbIE OPraHU3Mbl. POPMBI Pa3MHOKEHHUST OPTaHU3MOB:
Oecrionoe (BKJIFOYAst BETETATUBHOE) | MTOJIOBOE. Bubsl Gecnonoro
Pa3MHOXXEHHS: TOYKOBAaHUE, CIIOPYIISLHSL, (parMeHTaLus,
kimorupoBanue. [lonoBoe pazmuokeHue. [lomoBsle KIeTKH, WK
rameTsl. Metio3. Ctagun Meiio3a. [loBenenne xpoMocoM B Meiiose.
Kpoccunrosep. bruonornueckuii cMpIci Meiio3a 1 TIOJIOBOTO MpoIiecca.
Meii03 1 ero MecTo B JKU3HEHHOM IIUKJIE OpPTraHU3MOB.
[TpenzapoapiieBoe pa3BuTue. I'aMerorenes y KUBOTHBIX. [lo10BBIE
pkesie3pl. OOpa3oBaHue U pa3BUTHE MOJOBHIX KIETOK. CriepMaToreHes u
ooreHe3. CTpoeHue MoJIoBBIX Ki1eToK. OmIo10TBOpeHre 1
PMOpHOHATIHFHOE Pa3BUTHE KUBOTHBIX. CIIOCOOBI OTTIOIOTBOPEHHUS:
HapyxHOe, BHyTpeHHee. [laprenorene3. HauBuayanpHOe pa3BUTHE
opranu3MoB (oHToreHe3). CTajuu SMOpUOreHe3a )KUBOTHBIX (Ha
mpumepe Jarymkn). Ipodnenue. Tunst apodnenus. OcobeHHOCTH
IMPOOJICHHSI Y MIICKOTIUTAIOIIHX. 3apOABIIICBEIC TUCTKU (TaCTPYJISAIINS).
Baxiagka OpraHoB M TKaHEH U3 3apObIIIEBBIX JUCTKOB. B3anMHoe
BIMSIHUE YacTel pa3BUBAIOILETOCS 3apobliia (IMOpHUOHANbHAS
MHAYKIOWA). 3aKiIa/lka TUIaHa CTPOCHUS KUBOTHOTO KaK Pe3yJIbTaT
MepapXuyecKuX B3aMMOIEUCTBUI reHoB. BiusHie Ha sMOpHOHAIbHOE
Pa3BUTHE pa3IMYHBIX PaKTOPOB OKpYy’Katomiel cpensl. PocT u pasButue
PKUBOTHBIX. [locTamMOproHanbHeIid nepuoa. [Ipsmoe u HenpsiMoe
pasButHe. Pa3BuTie ¢ MeTaMopd0o30M y OECIIO3BOHOYHBIX U
[MO3BOHOYHBIX KUBOTHBIX. broiornueckoe 3HaueHUe MPsIMOTO U
HENPSIMOT0 pa3BUTHSA, UX PACIPOCTpaHEHHE B IIpupoae. TUIsl pocta
PKUBOTHBIX. DaKTOPBI PETYIALNN POCTA KHUBOT HBIX U YEJIOBEKA.
Craany MocTIMOPHOHAIBHOTO PA3BUTHA Y )KUBOTHBIX U YEIOBEKA.
[Tepuoapl OHTOreHE3a YesioBeKa. Pa3sMHOXEHNE U pa3BUTHE PACTCHUI.
["amerodut 1 cnopodut. Melio3 B )KU3HEHHOM LIUKJIE PACTCHUN.
O06pa3oBaHue CIIOP B IpoIecce Meiio3a. ['ameTorenes y pacTeHui.
OII0TOTBOPEHUE U Pa3BUTUE PACTUTEIHHBIX OPraHU3MOB. J[BOMiHOE
OIIJIOAOTBOPEHHUE Y LIBETKOBBIX pacTeHuil. OOpa3oBaHe U pa3BUTHE
ceMeHHn. MeXaHN3MBI PETyIISAIUN OHTOTeHe3a Y PAaCTeHHH U JKHBOTHBIX

3.2

McTopust CTAHOBIICHUS U Pa3BUTHUS TCHETUKHU Kak HayKu. OCHOBHEIE
FeHETUYECKHE MMOHSITHUS U CHMBOJIBI. [ OMOIIOTUYHBIE XPOMOCOMBI,
AIJIeNbHbIE TeHbI, aTbTepHATHBHBIC TPU3HAKH, JOMUHAHTHBIA 1
peuecanHmﬁ IMpU3HaK, roOMO3UroTa, rerepo3nurora, YuCras JUHU,
ruOpuabl, reHoTHI, (heHoTrrl. OCHOBHBIC METOIBI TEHETHKH:
THOPHIOJIOTHIECKHM, IINTOJIOTHYCCKIHI, MOJICKYIIPHO-TEHETHICCKUH
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MounorubpuHoe ckpemuBanue. [lepBoiii 3akoH MeHens — 3aKoH
eIMHOO00pa3wsi THOPUIOB TIEPBOTO MoKoyeHus. [IpaBmio
ImoMUHUpOBaHUs. BTopoil 3akoH MeHnens — 3aKOH pacuiejieHus
mpu3HakoB. LluTonorndeckue 0CHOBBI MOHOTHOPUAHOTO CKPELIMBAHUS.
['mmoTe3a YUCTOTHI FaMeT. AHAIU3UPYIOIIEE CKPEIMBAaHUE.
TTpoMexxyTOUHBINM XapaKkTep HaclieloBaHus. Pacienienrue npru3HakoB
[P HEMOJIHOM JOMUHUPOBaHUH. {urnObpuaHoe ckpeniuBanue. TpeTuii
BakoH MeHens — 3aK0H HE3aBUCUMOTO HACJIEJOBAHNS IIPU3HAKOB.
[{nToNmorn4eckne OCHOBBI AUTHOPUAHOTO CKpentiBanms. CIeIIeHHOe
HacienoBanre npru3HakoB. Pabotsl T. Moprana. CremieHHoe
HAcJIeJOBaHNE T€HOB, HAPYIIEHHE CIETIJICHHUS] MKy T'eHaMH.

XpOMOCOMHaSI TCOpHUs HACJICACTBCHHOCTHU. I'eneTuka nomna.




X pOMOCOMHBIN MEXaHU3M OIpeAeaeHuUs oJjia. AyTOCOMBI U TIOJIOBBIE
XPOMOCOMBI. ] 'OMOraMeTHBIN U reTeporaMeTHbIi noJl. I'eHeTnyeckas
CTPYKTypa MOJOBBIX XpoMocoM. HacnenoBanue npru3HaKoB,
CLEIUVICHHBIX C MOJIOM. ['eHOTUI Kak 1enocTHas cucrema. [lneitorponus
— MHOKECTBEHHOE JIeHiCTBHE TeHa. MHOKECTBCHHBIN aJlJICITH3M.
B3zanMopeiicTBIE HeaNlJIENbHBIX TeHOB. KOMIUIEMEHTapHOCTh. DTHCTA3.
[Monmumepus. BzanMopelicTBUE reHOTUIIA B CPEJIbI TTPH (POPMUPOBAHUU
(enorumna. I3MmeHunBOCTh IpU3HAKOB. KauecTBeHHBIE U
[KOJTMYECTBEHHBIC TIPU3HAKHA. BHUIBI HI3MEHIMBOCTH: HEHACIICCTBEHHAS
M HaclieACTBeHHAs. MoaudukanrnoHHas U3MEHYMBOCTh. PoJib cpeibl B
(hopMupoBaHUU MOAU(PHUKAIIMOHHONW M3MeHYnBOCTH. HopMa peaknun
MpU3HaKa. BapumanmoHHEIHN ps M BapranuoHHas kpuas (B.
Morancen). CBoiicTBa MOAU(DUKAIIMOHHONH H3MEHUNBOCTH.
["eHOTHIIMUECKasd H3MEHYNBOCTEL. CBOICTBA T€HOTHITHYECKOM
M3MEHYHNBOCTH. BUIBI TeHOTUIINYECKON W3MESHUYMBOCTH
KOMOMHATUBHAS, MyTanoHHass. KoMOMHATHBHAS N3MEHUYNBOCTb.
Metio3 1 ToJI0BOM TPOIIECC — OCHOBA KOMOWHATUBHOW M3MEHYHUBOCTH.
IPosib KOMOHMHATUBHOM H3MEHYMBOCTH B CO3IaHUH T€HETUYECKOIO
pazHooOpa3us B Mpeeiiax OHOTO BUAa. MyTallMOHHAS H3MEHIHBOCTD.
Buapl MyTaimii: reHHBIE, XPOMOCOMHEIE, TeHOMHBIC. CTIOHTAHHBIC U
MHIYIUPOBAaHHbBIE MyTallUU. SIIepHbIEC U IIUTOIIA3MATUYECKHE
MyTanui. COMaTH4eCKHe 1 MOJI0Bble MyTanud. | [pudauHbL
BOSHIUKHOBEHUS MyTaruii. MyTareHbsl U UX BIUSHUE HA OPTaHU3MBL.
3aKOHOMEPHOCTH MYTallMOHHOTO MpoIlecca. 3aKOH TOMOJIOTHUECKIX
psAI0B B HacneacTBeHHoM n3MenuynBoctd (H.W. Basunos). BaesnepHas
M3MEHYNBOCTEL M HACJIEACTBEHHOCTh

3.4

KapuoTtun yenoeka. MexxnyHapoaHasi IporpaMMa UCCiIeI0BaHUS
reHoMa yesjoBeka. MeToJibl M3yUueHHs TeHeTUKH YeJIOBEeKa:
FeHEAJTOTHUECKUN, OJTM3HEIOBbIH, TUTOMCHETUYCCKHIM, IOMYJISIIUOHHO
CTATUCTUYECKUI, MOJIEKYyIsIpHO-TeHeTnYecKuil. CoBpeMeHHOE
ONpeaeeHNE TEHOTUIIA: TIOJTHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTH
MUpoBaHUE, B TOM uuciie ¢ noMmoulpto [1I[P-ananu3a. HacnencreenHsie
3aboJieBaHUs YeoBeKa. [ eHHbIC U XPOMOCOMHBIC OOJIC3HH YCIIOBEKA.
Ibone3Hu ¢ HaCNIeICTBEHHON MPEIPacON0oKEHHOCTI0. 3HAUCHUE MEIU
IMHCKOW T€HETHUKH B MPEJOTBPAIICHUH U JI€YEHUU T€HETUUECKUX
BabosieBanuii yenopeka. CTBOJIOBBIE KICTKH

3.5

J/TomecTHKaLus U CENEKIUS. 3apOKACHUE CENIEKIIMU U TOMECTHKALUU.
'Yuenue H.M. BaBuioBa o 1ieHTpax IpOUCXOXKIACHUS U MHOT0O0pa3us
KyJIbTYPHBIX pacTeHuil. Posb cenekuny B co31aHUU COPTOB pacTeHUN U
[OpOJ >KUBOTHBIX. COpT, MOpoJa, ITaMM. 3aKOH TOMOJIOTHUYECKUX
PsAI0B B HacyiencTBeHHOM n3menunBoctd H.M. BaBuiiosa, ero 3HaueHue
ISl CETIEKIIMOHHOM PabOoThl. MeTObI CeNeKIIMOHHON PaOOTHI.
MckyccTBeHHBINH 0TOODP: MacCOBBIN U MHAUBHUYaJbHBIH. DTaIlbl
KOMOWHAITMOHHOW celeKIUA. VICTIbITaHke TPON3BOAUTEIICH 110
moToMcTBY. OTOOP 1O TEHOTHUITY C IIOMOIIBIO OIIEHKU (EHOTHITA
[MOTOMCTBA U OTOOP MO TEHOTHITY ¢ moMouIbio aHanu3a JJHK.

M ckyccTBeHHBIN MyTareHe3 Kak MeTOJ| CeJIEKITMOHHON paboThl.
PannanoOHHBIA 1 XUMUYECKUI MyTareHe3 Kak ICTOYHUK MyTaluil y
KYJBTYPHBIX (JOPM OpTaHU3MOB. Mcnonabp30BaHue TeHOMHOTO
peIaKTHpOBaHUs U MeTo10B pekoMOnHanTHBIX JAHK st monmyuenus
MCXOIHOTO MaTepuaia Ay cenekuuu. IlonydueHne nonumionios.
BryTprBHI0Bas THOpUIN3AIMSL. BIM3KOPOACTBEHHOE CKPEIMBAHNE,
i nHOpuAnHT. HepoacTBeHHoOe cKpelnBaHue, Uik ay TOPUANHT.
["eTepo3uc u ero npuurHel. Mcnoias30BaHue reTepo3nca B CEIEKLIUU.
Otnanéunas ruopuauzanus. [Ipeononenne 6eCIuioaus MEKBHIOBBIX
ruOpuoB. JlocTHxeHHS Ce JISKIIUU PACTEHUH U KUBOTHBIX

3.6

OOBEKTHI, NCIIOTB3yeMbIE B ONOTEXHOJIOTHH, — KIIETOYHBIE ¥ TKAHEBEIE
[KYJIbTYpPbL, MUKPOOPIaHU3MBbI, UX XapaKTepUCTUKA. TpaguuoHHas
OMOTEXHOJIOTHS: XJIeOOTICUeHHE, TOTyYeHNE KUCIOMOJIOYHBIX
MPOIYKTOB, BUHOAeNne. MukpoOuonorudeckuil cuaTe3. OObEeKTH
MUKPOOHOJIOTHUECKIX TeXHOooTHii. [Ipon3BoacTBO Oenka,




AMUHOKHUCIIOT U BUTAMUHOB. VICKyCCTBEHHOE OILJIOIOTBOPEHUE.
PexoHCTpyKIIMS SHIIEKIETOK U KIIOHUPOBAHUE )KUBOTHBIX. MeTo
TPAHCIUIAHTALIMU SAEP KIETOK. XPOMOCOMHAs U F€HHAasi HHXXEHEPUSL.
M ckycCTBEHHBIN CHHTE3 TeHa ¥ KOHCTPYHUPOBaHHE PEKOMOMHAHTHBIX
JIHK. TocTrxxeHus: U IepCIIeKTUBBI XpOMOCOMHOM Y T€HHOM
MHXeHepUH. MeIuInHCKue OMOTeXHOIO0ruH. Vcnonp30Banue
CTBOJIOBBIX KJIETOK

Cucrema u MmHoroobpasune opraHN4ecKoro
Mupa

4.1

bromornueckoe pasHooOpasue oprann3MoB. COBpeMeHHas CHCTEMa
opranu4eckoro Mupa. [IpuHIUIBL KIaccudukamuu Oprauu3MoB.
OCHOBHEBIE CHUCTEMAaTHYECKUE TPYIIBI Oprann3MoB. OcoOEHHOCTH
CTPOCHHSA U )KU3HEIEATENIbHOCTH OTHOKIIETOYHBIX OPTaHN3MOB.
BakTepuu, apxeu, OAHOKICTOUYHbIC TPUOBI, OJHOKJICTOYHbBIE BOJJOPOCIH,
mpyrue npoTUucTsl. KonoHuagsHble OpraHu3Mbl. J[BIDKeHHE
0JTHOKJIETOYHBIX OPTaHU3MOB: aMEOOUTHOE, KT'YTUKOBOE, PECHUYHOE.
BamuTa y OJHOKJIETOYHBIX OpraHu3MOB. PazapaxumMocTs y
0JTHOKJICTOYHBIX OpraHU3MOB. TaKCHCHI.

4.2

IMHOrOKJIETOUHBIE pacTeHus. B3auMOCBsI3b YaCTeil MHOTOKJIETOYHOTO

OpraHnusma. TKaHI/I, Opranbl U CUCTEMBI OPTaHOB MHOT'OKJICTOYHOI'O

opranu3ma. OpraHusm kak eanHoe nejioe. TkaHu pacteHuil. Tumsl

PacTUTEIBbHBIX TKaHeil: 0Opa3oBaTenbHass, TIOKPOBHAS, IPOBOASIIIAS,

OCHOBHas1, MexaHn4yeckasi. OcoOeHHOCTH CTpOeHHUs, GYHKIUNA U
ACIIOJIOXKCHMSI TKAHEH B OpraHax PacTeHMM.

4.3

BereraTuBHbIC U TeHEpaTUBHBIE OpraHbl pacTeHnil. DyHKIIMHU OpTraHOB
1 cuctem opraHoB. Kapkac pactenuid. [[Br>keHrnE MHOTOKJIETOUHBIX
[pacTeHuil: Tponu3Mbl U HacTUH. Ilormnomienre Boibl, yIrIeKUcaoro rasa
1 MMHEPAJIbHBIX BELIECTB pacTeHMsIMU. J[pixanue pacrenuid. Juddysns
ra30B 4epe3 MOBEPXHOCTh KJIETKHU. TPaHCIIOPTHBIE CUCTEMBI PACTEHUIA.
Boiaenenue y pacTeHuid. 3amyra y MHOTOKJIETOUHBIX PACTEHUH.
KyTtukyna. CpencrBa macCUBHOW M XUMHUYECKOH 3aIIUTEL. DUTOHIVIBI.
Pa3pasxuMOCTb U peryisiiiisg y OpraHu3MoB. Pa3ipa>kuMocTs U
[PETYIIALMS Y MHOTOKJIETOYHBIX pacTeHUH. POCTOBBIE BelIecTBa U UX
BHAUECHUE
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IMHOTOKJIE€TOYHBIE )KUBOTHBIE. B3anMOCBSI3b yacTeil MHOTOKJIETOYHOTO
oprann3Ma. TKaHU, OpTraHbl U CUCTEMBI OPTaHOB MHOTOKJIETOYHOTO
opranuszma. Opranusm kak eguHoe nesnoe. ['omeocras. Tkanu
PKMBOTHBIX M Y€JI0BEKA. THITBI )KMBOTHBIX TKAHCH: SIIMTEIINAIbHAS,
COCIMHUTEIbHASI, MbIIIICUHas, HepBHAsi. OCOOCHHOCTH CTPOCHUS,
(hyHKIMIA M pacojI0oKeHNs TKaHEH B OpraHax >KMBOTHBIX M YEJIOBEKa.

4.5

OpraHsl ¥ CUCTEMBI OPTaHOB JKUBOTHBIX. DYHKIIMK OPTaHOB U CUCTEM
opranoB. Onopa Tena opranu3MoB. CKeleTbl OAHOKIETOYHbIX U
MHOTOKJIETOYHBIX )KUBOTHBIX. Hapy>KHBIIl U BHYyTpEHHUI CKETIET.
CTpoeHHUe U THUIIBI COSMHEHNS KOCTe!. J|BIyKeHe MHOTOKJIETOYHBIX
PKUBOTHBIX. [InTanue )xuBOTHHIX. [IMTaHNE TO3BOHOUHBIX )KHUBOTHBIX.
[prxanue xuBoTHEIX. KoxkHoe apixanue. JKabepHoe u n€rounoe
nprxanue. J{pIxaHue 03BOHOYHBIX KUBOTHBIX. DBOJIIOLIMOHHOE
YCIIO’KHEHHE CTPOEHUS JIETKMX NTO3BOHOYHBIX )KMBOTHBIX. JlpIXaTeabpHAas
cucTeMa yenoBeka. MexaHn3M BEHTHIIALUY JIETKUX Y NTUI] U
MJIEKOTIMTAIOMMX. TpaHCIIOPT BEIIECTB Y OpraHU3MOB. TpaHCIOPT
BEIIECTB Y JKUBOTHBIX. KpOBEHOCHAs cuCTeMa U e€ OpraHbl.
IKpoBeHOCHas cucTemMa Mo3BOHOYHBIX KUBOTHBIX. Kpyru
KpOBOOOpAaILeHHs. DBOJIOLMOHHBIC YCI0KHEHHSI CTPOCHUS
KpPOBEHOCHOW CHUCTEMBI IO3BOHOYHBIX JKUBOTHBIX. BeIeneHne y
OpraHu3MoB. Beiienenne y ;KuUBOTHBIX. COKpaTUTEIbHBIE BAKyOJIH.
Oprans! BelJieneHns. CBA3b MOJIOCTH TeNla C KPOBEHOCHOU U
BBIIECIUTEILHON CUCTEMaMU. BrIie/IeHNE Y TO3BOHOYHBIX )KHBOTHBIX.
BamuTa y MHOTOKJIETOYHBIX KHUBOTHBIX. [IOKPOBHI M MX MTPOM3BOHBIE.
Pa3pa)xuMocCTh U peryisiuus y opraHusmMoB. PaznpakumMocTs y

OTHOKJICTOYHBIX OPraHu3MOB. Takcucsl. PaSI[pa)KI/IMOCTB W Py




Y MHOTOKJIETOUHBIX pacTeHuil. POCTOBBIE BelllecTBA M UX 3HAUCHHE.
HepBHas cucreMa u pedIieKTopHast peTyJISIus Y MHOTOKIETOUHBIX
PKUBOTHBIX. HepBHas cucTema u e€ OTAesbl. DBOIIOIIMOHHOE
[YCIIO)KHEHUE CTPOSHUS HEPBHOW CUCTEMBI Y )KHUBOTHBIX. PazpaboTka
QITOPUTMOB U TIpOrpaMM IS 3P GEeKTHBHON (DYHKIIMOHATHHOM
AQHHOTAI[MM TEHOMOB, TPAHCKPUIITOMOB, IPOTEOMOB, METa00JIOMOB
MHUKPOOPTaHU3MOB, PACTEHUH, J)XKUBOTHBIX M YEJIOBEKA.

Opl'aHM3M YyesioBeKa n ero 3gopoBbe

5.1

OpraHsl ¥ CUCTEMBI OPTaHOB yenoBeka. OTIeNbI TOJIOBHOTO MO3Ta
[MO3BOHOYHBIX )KUBOTHBIX. Peduiekc u pednexTopHas nyra.
besycnoBHbIe U ycnoBHbIE pediiekchl. I'ymopanbHas perynsuus u
SHIOKPHHHASI CHCTEMA KUBOTHBIX U 4eoBeKa. JKeses3bl SHIOKpUHHON
CUCTEMBI U UX TOPMOHBI. [IeficTBue TOpMOHOB. B3auMOCBs3b HEPBHOU U
PHIOKpUHHOH cucteM. [‘mnoranamo-runoduzapnas cucrtema. Pediexc
u peduiekTopHas ayra. besycioBHble U yCIoBHbBIE pe(IIeKch
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Bamura opranu3Ma ot OonesHel. IMMyHHas cucteMa yesioBeKa.
KiieTouHbIN U ryMOpaIbHbIi UMMYHUTET. BpoKa€HHBIN,
MpUOOPETEHHBIN criePUIECKUI HMMYHHUTET. Teopus KIOHAIBHO
cenexTuBHOro nMmyHHTeTa (I1.0pnux, ®.M.bepuer, C.Tonerasa).
BocnanuTenbHble OTBETHI OpraHu3MoB. Posib BpoxkaEHHOTO
MMMYHHUTETA B Pa3BUTUHU CUCTEMHBIX 3a00J1€BaHUM
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KpoBenocHas cucrema u e€ opransl. Cepiile, KpOBEHOCHBIE COCYBI H
KpoBb. Kpyru kpoBooOpamenus. PaboTa cepama u e€ peryIsims

54

/Ipixanue yenoBeka. Auddysus ra3oB uepes MOBEPXHOCTh KICTKH.
/IpixaTenbHas cucTeMa YenoBeKa. J[pxareiabHasi HOBEPXHOCTbD.
Perynsimmst nerxanus. JpIxaTenbHbIe 00BEMBI

5.5

[MuieBapuTenbHas cucreMa yenoBeka. OTesnsl MUIIeBaPUTEIbHOTO
rTpakTa. [IuneBapuTenbHbIe Kene3bl. BHYTpUIIOI0CTHOE U
BHYTPUKJIETOYHOE IUIIEBAPEHHE.

5.6

IToxpoBel U ux npousBogHbie. Opransl BeiaeneHus. [louku. Ctpoenue u
(dyHKIMOHUpOBaHue HepoHa. DUIbTpanus, CeKpenus 1 00paTHOE
BCACBIBAHHME KAK MEXaHHU3MBI PaOOTHI OPTaHOB BBIJECIICHHS.
O6pa3oBaHre MOYH y YeJIOBEKa

5.7

I[BI/I)KCHI/IC yeJIoBeKa: MblIeuHas cucteMa. CKeJIeTHBIS MBIIINBI X1 UX
aboTa. CTpOCHI/IC 1 TUIIbI COCOAWMHCHUA KOCTCH

Teopua asonoynun. Passutne Xxu3Hu Ha 3emrsie

6.1

OBomonuonHas Teopus Y. Jlapsuna. Ilpeanoceliky BO3HUKHOBEHUS
imapsuHu3Ma. JK13Hb 1 HayuHas aestenbHocTh Y. JlapBuHa. [Brokymuye
CHJIBI 3BOMIOLMH BUIOB 10 Y. /lapBuHy (BbICOKasi HHTEHCUBHOCTD
[Pa3MHOKEHHS OpraHU3MOB, HaClI€ZICTBEHHAs H3MEHUYHUBOCTh, O0OphOa 3a
CyLIEeCTBOBaHHUE, ECTECTBEHHBIN M UCKYCCTBEHHBIH 0TOOD).
Odopmienne cuaTeTHIeCcKOl Teopun 3Bomtorun (CTI). HelitpansHas
reopust dBoroIun. CoBpeMEHHAas IBOJIIOIIMOHHAS OHOJIOTHSI. SHAUCHHE
ABOJIIOIIMOHHOM TEOpHU B OPMUPOBAHUN €CTECTBEHHOHAYYHOM
KapTHHBI MHpa

6.2

[Tomymsiuus Kak 3JeMeHTapHas equHULA 3BOTIOINH. COBpeMEHHbIE
METOABI OLIEHKH TEHETUYECKOTO Pa3sHOO0pa3us U CTPYKTYPHI
momynsiuui. Mi3smenenune reHooH1a MOMYJISLUK KaK 3JIEMEHTapHOE
PBOJIIOLIMOHHOE SIBIEHNE. 3aKOH TeHeTHYecKoro paBHOBecus Jx. Xap
imi, B. BaiinOepra. DnemenTapHble (pakToOphI (IBHKYIIUE CHITBI)
pBOIOIMK. MyTanoHHbIH mponecc. KomOnHaTHBHAS H3MEHYHMBOCTb.
/Ipeiid reHoB — cimydaliHbIe HEHAPABIIEHHBIC H3MEHEHHUS 9acTOT
aiene B monysaiusax. dddexr ocHoBatens. Murpanuu. M3omsius
MOy JISIHiA: Teorpadudeckas (IpOCTPaHCTBEHHAS ), ONOIOrHYecKast
(penponyktuBHas). EcTecTBeHHBINH 0TOOp — HANpaBIAIOMIHIA (HaKTOp
bBOMIOIMK. POPMBI €CTECTBEHHOTO 0TOOpA: IBHKYIIUH,
CTaOMITU3UPYIOLINH, pa3pbIBatomInil (AM3pynTHBHEIH). [TomoBoit oTOOp.
[Tprcnoco6IeHHOCTh OPTaHU3MOB KaK PE3yJIbTaT MUKPOIBOJIIOLIUH.
IBo3HMKHOBEHWE TIPUCTIOCOOICHUN Y OPraHn3MOB. ApoMop(ho36I 1

manoananrtanyy. [Ipumeps! npucrnocobienuii y oprannzMoB. OTHO




CUTEBHOCTh MPHCIIOCOOJICHHOCTH OPraHu3MoB. Buj, ero kpurepuu u
cTpykTypa. BunoobpazoBanue Kak pe3yIbTaT MHKPOIBOIIOIIHH.
M3omsiimst — kiroueBoit pakrop Bugoodpaszoranus. [yt u criocoOsr
BHI000pa30BaHUs: aJulonaTpuieckoe (reorpaduyec Koe),
CUMITaTPUIeCcKoe (IKOJIOTHUECKOE), KMTHOBEHHOEY (TIOTUTLIONIN3AITNS,
ruOpuan3anys). JnurenbHOCTh SBOMIOIMOHHBIX MTPOLIECCOB.
Mexanu3mbl popMUpoBaHus OMOJIOTHYECKOTO pazHooOpasus. Pomib
PBOJIOIIMOHHOM OMOJIOTHH B Pa3pabOTKe HAYYHBIX METOJIOB
coxpaHeHUs1 brmopa3zHooOpa3rss. MUKPOIBOIONHS W KODBOIFOITHS
Mapa3uTOB M UX X035€B. MexaHN3Mbl (JOPMUPOBAHUS YCTOHYNBOCTH K
AHTHOMOTHKAM M CIIOCOOBI OOPBOBI C HEH

6.3

MeTto bl U3y4eHU MaKpo3BoIOLKHU. [TaleoHTOI0rnYeCcKE METOABI
M3ydeHus dBoionuu. [lepexoansie GopMbl U GUIOTEHETHIECKUE PSIIBI
opranu3MoB. buoreorpagudeckue MeTOIb! U3Y4EHUS SBOJIOLHH.
CpaBHeHue (Iopbl U ayHbl MATEPUKOB U OCTPOBOB.
Bruoreorpaduueckue odnactu 3eMian. BUIBI-9HAEMHUKH U PETUKTHI.
OMOPHOIOTUYECKUE U CPABHUTEIBHO-MOPGOIOTHIECKHE METO B
M3y49eHHUs DBOIIONUH. [ eHeTHUecKre MEXaHU3MBI 3BOIOLNH
OHTOI'€HE3a U TOSIBJIICHUSI BOJIIOLMOHHBIX HOBIIECTB. ['OMOnOrn4HsIe U
QHAJIOTWYHBIE OpraHbl. Py MMeHTapHbIe Oprasisl U aTaBu3Mbl. Moie
KyJIIPHO-T€HETHYECKHIE, ONOXMMHUYIECKHE 1 MaTEMaTHYECKUE METOIbI
M3y4eHus 3Bostoiuu. ['oMonornuneie reHsl. CoBpeMEHHBIE METO/IbI
MOCTPOCHUS (PUIOTCHETHYECKHX JIEPEBLEB. XPOMOCOMHBIE MyTallUH U
BBOJIOIMA TeHOMOB. O0111e 3aKOHOMEPHOCTH (TIpaBHiIa) 3BOJIIOLIUH.
HeoOpaTtumocTs 3BoMONMK. ATanTHBHAS paauaius. HepaBHOMEpPHOCTB
[TEMIIOB HBOJIFOLIUU

6.4

Hay4rbIe THIIOTE3BI TPOUCXOKIACHUS KI3HU Ha 3eMiie. AOHOTeHE3 1
rmaHcrepMusi. JJoHay4HbIe MpeCTaBIEeHUS O 3apOKACHUN KU3HH
(xpeaoHn3M). ' nnore3a MOCTOSTHHOTO CaMO3apOXKACHUS XKU3HU U e€
onpoBepxxkenue onbitamu @. Peau, JI. Cnamnanuany, JI. [lactepa.
[IponcxoxneHue )Ku3HU U acTpoduonorus. OCHOBHBIE STarbl
Heopranndeckoi sBostoruu. [InanerapHas (reosiornyeckast) BOJIOLUS.
Xumuyeckas HBOJTIONNSA. AGHOTeHHBIN CHHTE3 OPraHUYeCKUX BEIIECTB
3 Heoprannmdeckux. OmnsiT C. Muutepa u I'. FOpu. O6pazoBanue
rmonuMepoB U3 MoHoMepoB. Koanepsarnas runore3a A.M. Onapuna,
rurnoTesa nepsuuHoro Oynsona k. XonaeiHa, reHeTHUECKas THIIOTE3a
[". Mémnepa. Pubo3umsl (T. Uek) u rumoTe3a «mupa PHK» V.
unoepra. dopmupoBaHre MeMOpPaH U BOSHUKHOBEHHUE MPOTOKIIETKH.
McTopus 3emnu u MeToab! €€ n3ydeHus. Mckonaemble opranndeckue
octaTtkd. I'eoxpononorus u e€ meronsl. OTHOCHUTENbHAS U a0COMIOTHAs
reoXpoHOJIorus. I'eoxpoHogorudyeckas 1mKaia: S0Hbl, 3pbl, HEPUOIBI,
prioxu. HaganbsHble 3Tans! opranudeckoi sposronuu. [lossienue u
PBOJIIOIMSA NEPBBIX KIETOK. DBOJIONMS MeTabonn3Ma. BosHUKHOBEHHE
MmepBbIX dKocucTeM. CoBpeMeHHBIC MUKPOOHBIEC OMOIIIIEHKH KaK aHAJIOT
rmepBbIX Ha 3eMie coobmecTB. CTpomaTonuTsl. [IpokaproTs! u
bykapuoTsl. [Iporcxoxnenue aykapuot (CUMOHOTeHe3).
(DBOJIIOLIMOHHOE NIPOUCXO0XkKAEHHE BUPYcoB. IIpoucxoxnenue
MHOTOKJIETOUHBIX OPTaHU3MOB. BO3HHKHOBEHHE OCHOBHBIX TPYIIIT
MHOTOKJIETOUHBIX OPraHu3MOB. OCHOBHBIE 3TaITbl BOJIIOLIMHU BBICIINX
pacternii. OcHOBHBIE apoMOp( 036l pacTeHHi. Brixox pacTenuii Ha
cyury. [losiBneHre criopoBBIX pacTeHUil 1 3aBOEBAHHE UMH CYIIH.
Cemennble pactenus. [IporcxokieHre 1IBETKOBBIX pACTEHUH.
(OCHOBHBIE STalbl YBOJIOIMN )KUBOTHOTO MHpa. OCHOBHBIE
apomMopdo3bI KUBOTHBIX. Bernckas dayna. KemOpuiickuii B3pbIB —
MOSIBIICHHE COBPEMEHHBIX THUIOB. [IepBbIe XOPIOBBIE )KUBOTHBIE.
DKu3Hb B Bozte. DBooLUS MO3BOHOUHBIX. [Iponcxoxaenne aMmpuouii u
pentunuil. [IponcxoxaeHne MACKOMUTAIOMMX U NTHL. [IpuHIuI
KJIF09eBOro apomopdo3a. OcBoeHne 0€CITO3BOHOYHBIMA U
[MO3BOHOYHBIMH XKMBOTHBIMHU CYIIX. Pa3BuTHE KU3HU Ha 3emIie 1o dpam
1 TIEpuoJiaM: apXxeil, mpoTepo30i, Maeo301, Me3030M1, KalfHO30H.

O0mas XapakTepUCTHKA KIIMMATa U TEOJOTHYECKUX MTPOIECCOB.




[TosiBIeHME M paclBET XapaKTEPHBIX OPraHU3MOB. YTIIe00pa3oBaHHE:
e€ro yCIIOBUS W BIUSHUE Ha Ta30BBIN cocTaB aTMOoc(heprl. MaccoBbIe
BEIMUPAHUS — SKOJOTHYECKUE KPUZUCHI MPONLIOTo. [IpuunHer u
CJIEICTBHSI MAacCOBBIX BRIMUpaHUN. COBpEeMEHHBIN SKOJIOTHUECKUI
KpH3HC, €T0 0COOCHHOCTH

6.5

Pazenbl 1 3aaum aHTPONOJIOTHH. METOIbI aHTPOIIOJIOTH Y.
CTaHOBIIEHHUE MPEICTABICHAN O MTPOUCXOKICHIH YEIIOBEKA.
CoBpeMeHHbIe HayIHbIe Teoprur. CXOMICTBO YEIOBEKA C KUBOTHBIMHU.
CuctemMaTuyeckoe moJIoKeHne uenoBeka. CBUIETENBCTBA CXOICTBA
MEIIOBEKa C JKUBOTHBIMU: CPABHUTEIHLHO-MOP(OIOTUIECKHE,
PMOpHOIOoTHYECKIE, (PU3HOTIOT0 OMOXUMHUYIECKHE, TTOBEACHICCKHE.
OTJINYMsI YeJIOBEKA OT )KUBOTHBIX. [IpSIMOX0XKIeHNE U KOMIUICKC
CBSI3aHHBIX C HUM NIPU3HAKOB. Pa3BUTHE TOJIOBHOTO MO3Ta U BTOPOU
CUTHAJIBHOM cHCTeMBI. J[BIKytue cuibl (pakTopsl) aHTPOITOTEHE3a!
Orooruyeckue, couranbabie. COOTHOIIEHUE OMOIOTMYECKUX U
ColMaNbHBIX (DaKTOPOB B aHTpororeHe3e. OCHOBHBIC CTaIUU
AQHTPOTIOTeHEe3a. ABCTPAJIOMUTEKH — JIBYHOTHE MPEJKH Jtofei. YemoBek
[YMeIbIi, IEPBbIE U3rOTOBJIEHUS OpYIUi Tpyaa. UenoBek
MPSIMOXOISIININ U MIEPBBIN BBIXOJ JIFO/ICH 3a Tpeeibl AQpuKy.
YenoBek reitnenpOeprckuii — 00U IPEIOK HEaH IEPTaIbCKOTO
HeJIOBEeKa M YeJIOBEKa pasyMHOro. YemoBek HeaHIepTaabCKUI KaK BU/
ITI0/Ielt X010 JHOTO KiuMaTa. YemoBek pa3yMHBIM COBPEMEHHOTO THIIA,
IMEHUCOBCKUI Y€JI0BEK, OCBOCHUE KOHTUHEHTOB 3a Ipe/esiaMu AQpUKH.
DBOIOIHSI COBPEMEHHOTO YeloBeka. EctecTBeHHbIN 0TOOD B
MTOTYJIAIASX YeJToBeka. MyTaIMOHHEIN TPOIECC U MOTUMOPHU3M.
[MomynsirioHHBIE BOJHBI, Apei( reHoB, Murpanus 1 «3ddexr
OCHOBATEIISD B MOMYJISIIIUIX COBPEMEHHOTO YelioBeka. UenoBedeckue
pacsl. [TorsTre o pace. bonbmmue pacer: eBporneonaHas (eBpa3nuiickas),
ABCTpaIO-HETPOUIHAS (PKBATOPHAIIbHAS ), MOHTOJIOMTHAS (a3UATCKO-
aMepUKaHCKas ). BpeMs u myTH pacceneHus yenoBeka o riaHeTe.
EnmHCTBO YenoBevecknx pac. HaydHas HECOCTOSATENBHOCTh pacu3Ma.
[TprcrocoOIeHHOCTD YeTOBEKA K Pa3HBIM yCIIOBUSAM OKPY KaOIIeH
cpenbl. BnusHue reorpaduueckoii cpensl U apeiida reHoB Ha
Mopdostorrto U HU3NOJIOTHIO YeTIOBEKa

3kocucremnoi n npucyuje nvi 3aKOHOMepHoOCTHn

7.1

Pazgensl u 3agaun SK0NOTUH. CBS3b 3KOJIOTUU C APYTUMH HayKaMH.
MeTos1 sxonoruu. [loneBbie HaOmMoOIEHNS. DKCIIEPUMEHTEHI B
PKOJIOTHHN: IPUPOJHBIE U TabopaTopHbIe. MOAeTnpOBaHHE B SKOJIOTHH.
IMOHHUTOPHUHT OKPY>KArOLIEN CPEBL: JIOKAIbHBIN, pETMOHAIBHBIN 1
r00aIbHBIN

7.2

(OKoormueckre GaKTopbl ¥ 3aKOHOMEPHOCTH UX JEHCTBHSL.
Knaccugukanms sxogorndeckux Gpakropo: abuoTuieckue,
OroTndeckre, antpororeHHbe. OOIIMe 3aKOHOMEPHOCTH IEHCTBUS
bkosorudeckux gakropos. IIpasmio muanmyma (K. [Inpenrens, 1O.
UTubux). TonepaHTHOCTh. DBPUOMOHTHBIC U CTCHOOMOHTHBIE
opraHu3Mbl. Adnotndeckre GpakTopbl. CBET KaK SKOJOTHYECKHN
(hakTop. JleficTBIE pa3HBIX YYaCTKOB COJTHEYHOTO CIIEKTpa Ha
OpraHU3MBbI. DKOJOTHYECKHE TPYTIbI pACTEHUN U )KUBOTHBIX IO
OTHOILIEHUIO K cBeTy. CurHaibpHast pois ceeta. doTtonepuoansm.
Temmeparypa kak skonormdeckuit paxrop. [eiicTtBue TemmnepaTypsl Ha
opranu3Msbl. [IoNKMIOTEPMHBIE 1 TOMOHMOTEPMHBIE OPraHU3MBI.
(OBpUTEPMHBIE M CTEHOTEPMHBIE OPraHU3MBbl. BiIa)kHOCTh Kak
pronormueckuii ¢paktop. Ilpucnocobnenns pacTeHui K Moaep:KaHHIO
BoxHOTO Oanmanca. Kimaccudukanus pacTeHHi 0 OTHOIIIEHUIO K BOJIE.
[MprucnocoOeHNst KUBOTHBIX K M3MEHEHHIO BOJHOTO pexumMa. Cpeibl
0OUTaHUs OPraHU3MOB: BOJIHAsI, HA3€MHO-BO3AYyILIHASI, IOYBCHHAS,
rITyOWHHAS TIOAIOYBEHHAS, BHyTPHOpPTaHu3MeHHas. Pusnko-
XMMHYECKHE OCOOCHHOCTH CpeJl OOUTaHUsI OPTaHH3MOB.
[MpucnocoGeHust OpraHU3MOB K KH3HU B pa3HBIX Cpeax.

bronornueckue putmbl. BHemHue u BHyTpeHHNE pUTMBL. CyTOYHBIC U




FOAMYHbBIC PUTMBL. [IpHCIIOCOOICHHOCTh OPraHU3MOB K CE30HHBIM
M3MEHEHUSAM YCIIOBUH sku3HH. JKU3HEHHBIE (POPMBI OPraHU3MOB.
[MonsiTue o xu3HeHHOU opme. Knu3HeHHbIe (POPMBI PACTCHUI:
ImepeBbs, KyCTapHUKH, KYCTAPHUYKH, MHOTOJIETHIE TPaBbl, OJHOJIETHUE
TpaBbl. JKu3HeHHBIC (DOPMBI AKUBOTHBIX: THIAPOOHOHTHI, TCOOMOHTHI,
a3p00HOHTHI. OCOOEHHOCTH CTPOCHUS M 00pa3a )ku3HU. buoTnueckue
(bakTopbl. Buipl OMOTHYECKUX B3aUMOJICHCTBHIA: KOHKYPEHITHS,
XUITHAYECTBO, CUMOMO3 U ero Gpopmel. [lapasutusm, koomnepanus,
MyTyan3M, KOMMEHCaIU3M (KBapTUPAHTCTBO, HAXJICOHUYECTBO).
HeTpodunueckue B3anmoneiicTBus (Tonnueckue, GOpHUUECKHE,
(habpuueckue). 3HaueHne OMOTHYECKUX B3aMMOICUCTBUH IS
CYIIIECTBOBAaHUS OPTaHU3MOB B cpejie oouTanus. [IpuHImmn
[KOHKYPEHTHOT'O MCKJIFOUEHUS

7.3

JKOJOTHYECKHE XapaKTePUCTHKH monmysiun. [lomymsmms kak
Ouonornueckas cucrema. Poiib HEOTHOPOHOCTH Cpelibl, PU3MUECKUX
0apbepoB U 0OCOOEHHOCTEH OMOIOTHH BUAOB B (POPMUPOBAHUHU
MMPOCTPAHCTBEHHON CTPYKTYPHI NOMysiuii. OCHOBHBIE TIOKA3aTeIH
MTOTYJISIIIAN: YHCIIEHHOCTD, IUIOTHOCTh, BO3PACTHAS U TIOJIOBAs
CTPYKTYpa, POKIAEMOCTh, IPUPOCT, TEMII POCTA, CMEPTHOCTb,
MUTpaLys. DKOJIOruueckas CTpykTypa nonyaiuud. OueHka
MUCIEHHOCTH TOMYJIAINH. JIMHaMUKa TTOMYIISIIAA U €€ PeryIsiusl.
lbuoTnueckuii noTeHMan nonyaauuu. MoJienupoBaHue TUHAMUKHU
monmysauud. Kpuble pocTta ynciaeHHOCTH nonysiuuu. Kpusbie
BEDKMBAHUSA. Perynsnys YMCICHHOCTH MOMYJISIIANA: POJIb (PaKTOPOB,
BaBUCSTIINX U HE 3aBUCSIINX OT IIOTHOCTH. DKOJIOTHYCCKHIE CTPATETHH
BUI0B (1- 1 K crparerun). IlonsaTre 06 sxosornyeckoi HUIIE BUAA.
MecTtooOuTtanvue. MHOroMepHast MoJIeNb SKoorndeckor Humm Jx. M.
XatunHcoHa. Pa3zmepsl skonmoruueckoit Humu. [loTeHnansHas u
peann3oBaHHas HUIIK. B Kak cucTeMa MOMyJISIuid. Apeanbl BUIOB.
Buabl 1 uX KU3HEHHBIE CTpaTEruu. 3aKOHOMEPHOCTH MTOBEICHUS U
MUTpAINil )KHBOTHBIX. brojlornieckre WHBa3WH Iy>KePOTHBIX BHJIOB

7.4

CoobmiecTBa oprann3MoB. bruomneHos u ero cTpykrypa. CBSI3Hu MEXIY
OpraHu3MaMu B OHOLIEHO3€e. DKOCHCTEMAa KaK OTKPBITasi CUCTEMA
(A.JIx. Teacnn). yHKIHOHATBHBIC OJIOKH OPTaHU3MOB B 3KOCHCTEME:
[POIYIIEHTHI, KOHCYMEHTBI, peAyLIeHTHI. TpodruecKie ypoBHH.
Tpoduueckue uenu u cetn. Abnotnyeckue 610ku 3kocucTeM. [TouBsl 1
MBI B 9KocucTeMax. Kpyropopot BemiecTs ¥ HOTOK SHEPTUH B
bkocucteme. OCHOBHBIE TIOKa3aTey dSKocucTeMbl. bruomacca u
MPOAYKIHS. DKOJOTHUECKIE TUPaMHIBI YnCcell, 0MOMacChl U SHEPTHU.
HanpasiieHHbIe 3aKOHOMEPHBIE CMEHBI COOOILECTB — CYKIIECCHH.
[lepBryHbIE ¥ BTOPUYHBIE CYKLIECCUU U UX IPUYMHBI. AHTPOIIOT€HHbIE
BO3AEUCTBHA Ha cyKieccur. KimmMakcHoe coo0IecTBo.
briopazHooOpasue 1 MoJTHOTa KPYroBOPOTA BELIECTB — OCHOBA
YCTOHYHUBOCTH co001IecTB. [Ipupoanabie 5KOCUCTEMBI. AHTPOIIOTEHHBIE
BKOcHCTEMBI. ATpoakocucTeMa. ArporeHos. Pasnuans mexmy
AQHTPOMOTCHHBIMU M IPUPOJHBIMHU S3KOCHCTEMAaMH. Y POOIKOCHCTEMBI.
OcHOBHBIE KOMIIOHEHTHI ypOoakocucteM. ['oponckas ¢iopa u dayna.
CruHaHTponH3aIms TopocKol (payHsl. buonormdeckoe u
XO3IHCTBEHHOE 3HAUCHHE arpo3KOCUCTEM H YPOOIKOCHCTEM.
3akoHOMEpHOCTH (POPMHUPOBAHUS OCHOBHBIX B3aUMOJCHCTBUH
OpPTaHM3MOB B 3KocucTeMax. [lepeHoc sHepruu u BeImecTB MeXIy
CMEXHBIMH 3KOCUCTEMaMHU. Y CTOWYMBOCTh OPTaHU3MOB, HOIYJISILUI U
PKOCHCTEM B YCIOBHSAX €CTECTBEHHBIX U aHTPONOT€HHBIX BO3AEHCTBUI

7.5

lbruocdepa — obmermaneTapaas 000I09Ka 3EMIIH, TAE CYIIECTBYET UITH
cylecTBoBaja xu3Hb. Yuenue B.W. Bepuanckoro o Ouocdepe.
O6nactu 6nocdeps! u eé cocras. JKuBoe BemecTBo Onocepsl U ero
(hyakIMHA. 3aKOHOMEPHOCTH cyIiecTBoBaHM Onochepsl. OcoOeHHOCTH
Orochepbl Kak T7100aIbHOM SKOCUCTeMbI. JIMHAMUYECKOE PABHOBECHE B
orocdepe. KpyroBopoTsl BeniecTB 1 OMOT€OXUMHUYECKHE IIUKIIBI
(yrmepoma, azoTa). PurMuaHOCTS siBNeHUH B Onocdepe. 30HaIHLHOCTh
ouocdepsl. [Toustue o 6nome. OCHOBHBIE OMOMBI CYIITH: TYHIPA,




XBOWHBIE Jieca, CMEIIaHHbBIC U IIUPOKOIMCTBEHHBIC Jieca, CTEIH,
caBaHHBI, TyCTHIHU, TPOITUYECCKHE JI€Ca, BRICOKOrophbs. Kinmar,
[PACTUTENBHBIN U KUBOTHBIM MUpP OMOMOB ¢y, CTpykTypa U QpyHKIUsS
PKUBBIX CHCTEM, OIICHKA MX PEeCypCHOI0 MOTEHIMAaNa U OnochepHbIx
byHKIHIA

7.6

(DKOJIOTUYECKHUE KPU3HUCHI U UX MIPUUHUHBL. Bo3aelicTBrE yenoBeka Ha
orocdepy. 3arpsa3HeHne BO3MymIHON cpeasl. OXpaHa BO3ayxa.
BarpsizHeHne BOAHOM cpenpl. OXpaHa BOJHBIX pecypcoB. Paszpymienne
rmouBsl. OXpaHa MOYBEHHBIX pecypcoB. MI3MeHeHue KinMara.
IAHTPOTIOT€HHOE BO3/IEUCTBHUE HA PACTUTEIBHBIN U )KUBOTHBIA MHUP.
OxpaHa paCTUTEIHHOTO M KUBOTHOTO MHpa. OCHOBHBIE PUHITHITHI
oxpansl Ipupoasl. Kpacusie kauru. Oco60 oxpaHsieMble IPUPOTHEIC
repputopun (OOIIT). Boranuveckue caibl U 300J0TUIESCKHAE TTAPKH.
(OCHOBHBIE IPUHIIUITHI YCTOWYHBOTO Pa3BUTHA YEIIOBEUECTBA U
MPUPOLL. PanimoHanpHOE TPUPOAOIIONH30BAHNE U COXPAHCHHE

OHOJIOTHYECKOTO pa3H006pa3I/I$I 3emu
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7. YpoBeHBb

CJIOKHOCTH

0011e00pa30BaTEILHOTO

nposepAemMbiX Ha BCTYNUTesIbHOM UCMbITaHUN

BCTYIHUTCIBHOI'O

V. PacnpepeneHue 3agaHuii NO ypOBHAM CNOXXHOCTU

IV. YpoBeHb CNOXXHOCTU 06Leo6pa3oBaTeibHOro BCTYNUTESIbHOrO UCNbITaHUA

UCIIBITAHUS,
npoBoaumoro YHusepcuretoM BPUKC camocTosiTenbHO 110 OMOTI0THH, COOTBETCTBYET YPOBHIO
cinoxkHoctd EI'D mo Ouosnorum, 4To BbIpa)kaeTcsl B pachpeiesieHue 3aJaHuil M0 YpPOBHSIM
CJIOKHOCTH:




O6weo6pa3oBaTenbHOE BCTYNUTEIbHOE UCMbITaHUe, NPoBOAUMOE Er3
YHusepcuretom BPUKC camocroaTtensHo
MpoueHT MpoueHT
MakKCUMasibHOro | MaKCuMMasibHOro
nepsuyHoOro nepsuyHoOro
6anna 3a 6anna 3a
BbINOJIHEHUE BbINOJIHEHUE
YposeHb Konuue Cymma Makcumarnb- . o
CINOXXHOCTU CTBO 6annoB 3a HbIK 6ann, 3aRaHU RAHHOTO | 3aAaHUN RARHOTO
3agaHun 3ajaHvi | oaHo 3apaHue BCero YPOBHA YPOBHA
CJ/I0)KHOCTU OT CJ/I0)KHOCTHU OT
MakKCUMasibHOro | MaKCUMMasibHOro
nepsuyHoOro nepsuyHoOro
6anna 3aBClO 6anna 3aBClO
pa6oty pa6oty
BazoBbrii 20 1 20 20 20
IloBBIIIEHHBIHM 11 5 55 55 55
Bricokuii 5 5 25 25 25
HUroro 36 - 100 100 100

8. BapuaHThl 5K3aMEHAIIMOHHBIX 3a/laHUi PAaBHOLEHHBI [0 TPYIHOCTH, OJUHAKOBHI 110
CTPYKTYpe.

VI. Cnucok nutepatypbl ANA NOArOTOBKMU

9. TlocTynaromuii MOXKET HCIOIb30BaTh CIEAYIOIIUN JTOCTATOYHBIN AJl TOJATOTOBKU IO
BCTYIHUTEIFHOMY UCIBITAHUIO CIIUCOK JIUTEPATYPhl, HE OTPAHUYUBASICH UM:

1. buonorus : yueOHUK U IPAaKTUKYM Ul By30B / moJ peaakuueit B. H. Spbiruna. — 2-e
u3n. — Mocksa : U3natensctBo FOpaiit, 2025. — 377 ¢. — (Bsiciiee obpazoBanue). — ISBN
978-5-534-07129-0. — Texkct : anekrpoHHsbI // OOpa3oBaTenbHas miaardopma FOpait [caiit].
— URL: https://urait.ru/bcode/579589

2. buosnorus : y4eOHHMK U IPAKTUKYM UIS CPEIHETO MPOPECCHOHATBLHOTO 00pa3oBaHus / IO
penakuuei B. H. Spbiruna. — 2-e u3g. — Mocksa : U3narensctBo FOpaiit, 2025. — 377 ¢. —
(ITpodeccuonanproe obpazosanue). — ISBN 978-5-534-09603-3. — TekcT : 37I€KTPOHHBIH //
O6pazoBatenbHas mwiatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/579596

3. O06yxos, 1. K. buonorus: KI€TKH U TKaHU : Y4EOHHK JIJISI CPEIHETO
npodeccuonansHoro oopazosanus / JI. K. O06yxos, B. H. Kupunenkosa. — 3-e u3j., nepepad. u
norr. — Mockga : M3garenscTBo FOpaiit, 2025. — 358 ¢. — (IlpodeccuonansHoe
obpazoBanmne). — ISBN 978-5-534-07499-4. — Texkcr : anekrponHslii // OOpa3oBaTenbHas
mwiardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/564645

4. buomnorus. ba3oBblii u yriry0iaennsiid ypoBan: 10—11 Kiraccsl : y4eOHHK sl CPETHETO
obmiero oopazoBanus / o obmie pexakmueit B. H. Speiruna. — 2-e usg., nmepepad. u qom. —
Mockga : M3garensctBo FOpaiit, 2025. — 378 ¢. — (O6meobpa3oBaTenbHbIi ukir). — ISBN
978-5-534-16228-8. — Tekcr : anmektponHsbIii // O6pa3oBatensHas iargopma KOpaiit [caiit).
— URL: https://urait.ru/bcode/579602

5.Haxaesa, B. 1. buonorus: reneruka. [Ipaktudeckuii Kypc : yueOHOE mocooue s
cpennero npodeccuonanbHoro oopazosanus / B. M. HaxaeBa. — 2-e uzj., mepepad. u aom. —
Mocksa : U3natensctBo FOpaiit, 2025. — 216 c¢. — (Ilpodeccuonansuoe oOpazoBanue). —
ISBN 978-5-534-20294-6. — Texkcr : anekTpoHHbIl // ObpazoBaTenbHas miatgopma FOpaiit
[catiT]. — URL: https://urait.ru/bcode/557908
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