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1. IOACHUTEJIBHASA 3AIIMCKA

1.1. HanmpaBJjieHHOCTH POrPaMMBbl
JononuurensHas — obueoOpa3zoBarenbHas — oOlIepa3BUBarolas nporpaMma  «TpaauiiioHHas»
(OmosorHs) UMEET €CTeCTBEHHOHAYYHYIO HAIIPABICHHOCTh. Y POBEHb MTPOTPaAMMBI - YTITyOJICHHBIH.

1.2. AKTyaJIbHOCTBH POTrPaAMMBbI

Peanuzanus nporpaMMsl peAnonaraeT TECHOE B3aUMO/ICHCTBHE MPOTpaMM LIKOJIBI U By3a. Kaxabii
IpernoaaBarTelb, peanu3yromui JOTIOTHUTEILHYIO 0011eo0pa3oBaTeIbHYIO
oOmiepa3BuBarolyto nporpammy «TpanunuonHas» (O6uonorus) (GopMupyeT y YydYalIMXcsl 3HAHHSA IO
OHOJIOTUHM YTIIYyOJIEHHOTO YPOBHSI C YIUIYOJNEHHBIM aHaJM30M MaTepuana, BKIIOYAIOLIUN BOMIPOCH], HE
BXOJISIIHE B 00111€00pa30BaTebHYIO MIKOIBHYIO MIPOrpaMMy Jis yerenrHo caauu [THA.

1.3. OTiinuuTeIbHbIE 0COOEHHOCTH NMPOrPaAMMbl, HOBU3HA

OTIUYUTENbHON OCOOCHHOCTBIO MPOTPaMMBbl SIBISICTCS BO3MOXKHOCTH YYaIIMXCsl 00y4aTbes IO
aBTOPCKOM mporpamme yriyoneHHoro ypoBHs Ha 0Oaze ®I'AOY BO PHUMY um. H.U. Iluporosa
MunsznpaBa Poccun (nanee YHuBepcuTeT), B TOM dmciie Ha 0aze LleHTpa TeXHOIOTHYECKOW TOICPKKU
o0Opa3oBaHus, 4TO OOecrneynBaeT pa3BUTHE MPodUILHOr0 00pa3oBaHHs MEAMIIMHCKOTO HaIlpaBIICHUS.
OOpa3zoBarenbpHas MporpaMMa pacIIMpsieT MOTHBHPYIONIEE IPOCTPAHCTBO M MO3BOJSET IPHUBIIEYD
TAJAHTIUBBIX IIKOJLHUKOB K PEHICHHUIO aKTYyalbHBIX HAYYHBIX 33]1a4, B TOM YHCIIE U K BOIIPOCAM T'€HETUKH,
KaK OJIHOW M3 CaMbIX 3HAYMMBIX METUIIMHCKAX U OMOJIIOTUYECKUX HAYK.

1.4. Ilenarornyeckas 1ejiecOOOpPa3HOCTb

[TporpammMa mpu3BaHa MOBBICHTH KOMIETEHTHOCTh O0yJaromuXxcs B (pyHIaMEHTaIbHBIX BOIPOCAX
o0mieit 6uonorun. Odyyaromuecs NpUOOPETAIOT HABBIKK MOUCKA U 00pabOTKU HH(pOpMaUU, MyOIUIHOTO
BBICTYIIJICHUSI, OOMEHA OITBITOM.

[TporpamMma MOXET paccMaTpHBaTbCsS B KauecTBe MPO(ecCHOHAIbHO-OPUEHTAIIMOHHBIX 3aHSATHH,
3HAKOMSIIMX CIyImareiaed ¢ yriyOJIeHHBIMH 3HAaHUSAMHU B obOnactu Owonoruu. [Iporpamma BKIrOYaeT
3aHATHUS, KOTOpPbIE JEJIATCS Ha JIBa TUIA: TEOPETHUYECKHEe U NpakTuueckue. Takum oOpa3oM, OCBOEHHE
yueOHOro Marepuana 0011eo0pa3oBaTeIbHOM JOMOJIHUTEIBHON TPOTrPaMMBI Ja€T BCECTOPOHHEE TOHUMAaHNE
3aKOHOMEPHOCTEH OpraHu3aly MarepHaa.

1.5. Ilesn u 3aga4M NpOrpaMmabl

Ilenbt0o  OCBOEHMSI JIOMOJHUTEIBHOM 00mIe00pa3oBaTeNbHON  0O0IIEepa3BUBAOILEH MPOrpaMMBbl
«TpanuuronHas (OMOIOTHS) SIBISETCS MOJIydeHHE 00yJaloIUMUCS CUCTEMHBIX TEOPETUYECKUX, HAYUHBIX
U TIPUKJIAHBIX 3HaHUH YIiyOJIeHHOTO YPOBHS B 001aCTH OHOJIOTHH.

ITocTaBneHHBIE LIENIN PEANTU3YIOTCS ITYTEM BBIIIOJIHEHU CIEAYIOIINX 3a1ay:
1. ChopmupoBaTh 3HaHUS CUCTEM HAayYHBIX 3HAHUHN O )KMBOH NMPHPOJIE, 3aKOHOMEPHOCTSIX
UCTOPUYECKOT0 Pa3BUTHUS )KUBOTO, (HOPMUPOBAHHE €CTECTBEHHO-HAYUHBIX MPE/ICTaBICHUI 0 KapTUHE
Mupa (3HaHUE CTPOCHHUS, JKU3HU U Pa3BUTHsI pACTEHU, )KUBOTHBIX U Y€JIOBEKa, 3aKOHOB
B3aUMO/ICHCTBUS BHJIOB MEXKITY COOOH M C HEXKHMBOM MPUPOJION).

2. CchopMupoBaTh CUCTEMAaTU3UPOBAHHBIE MTPEJICTABICHHUS O OMOIOTHYECKUX 00BEKTax, Mporeccax,
ABJICHUSIX U 3aKOHOMEPHOCTSX, ONPEAEISIFOIINX )KU3Hb, O B3aUMOCBSI3H )KMBOT'O M HEKUBOTO B
6uocdepe (yMeHUE OOBACHATH SIBICHUS PUPO]IbI, 000CHOBBIBATH BBHIBOJIbI C IPUBEACHUEM
MPUMEPOB U3 )KU3HH JKUBBIX OPTraHU3MOB).

3. ChopmupoBaTh IpeCTaBICHUS O 3HAYEHUH OMOJIOTHH B PEIICHUU TPOOJIEM palliOHAILHOTO
MIPUPOJIOTIONL30BAHUS, COXPAHEHUS IKOJIOTHICCKOTO KaueCTBA OKPYKAFOIIEH CPEJIbl U COXPAHCHHUS
3/I0POBbS YEJIOBEKA B YCIOBUSX HAYYHO-TEXHUYECKOTO Mporpecca (IKOJIOTHIECKH TPAMOTHO
OIICHHUBATH MTOCIICJICTBHS JICATEIHLHOCTH YeJIOBEKa B IIPUPO/IE, BIMSIHUE ()aKTOPOB PHCKA HA 3I0POBHE
YeJIoBeKa).



4. CdopmupoBaTh OHOJIOTMIECKOE MBIIUICHHUE, TIO3BOJISIOIEE HA OCHOBE UMEIOIINXCS 3HAHUN
OTBEYaTh Ha CJIOKHBIE BONPOCH B 3aanHusx ['NA.

5. [Tomo4b ydamuMmcsi B TPUHITHA OCO3HAHHOTO BBIOOpA MEIUIIMHCKON TPOGECCHH.

1.6. Kareropust o0y4aromuxcs
Bospact oOyuatommxcs 14-15 ner. Ilporpamma HampaBieHa Ha ydammxcss 9 KJIaccoB
00pa3oBaTesbHBIX IIKOJL.

1.7. O6beM U cpOK OCBOEHHS IPOrPAMMBI
Cpok peanu3zanuu nporpaMmsl 27 Heaenb, 54 akaJeMHUYECKUX YaCOB.

1.8. ®opMbI U pexuM 3aHATHIH

3aHATHUS IPOXOIT B 04HOM popme oOyuenus, 1 pa3 B Henemno, Ha 6a3e YHuBepcurera. KonmdectBo
oOyuaromuxcs B rpymime-28 uenosek. [IpogomkuTensHOCTh 3aHATHSI-2 aKaJIeMUYECKUX Jaca.

[Ipenmnonaraercsa TeopeTuyecKas U IpakTUUECKas MHAWBUIyaIbHas paboTa ¢ yueOHO-METOANUYECKOMN
JIUTEepaTypoii, 00paboTKa JaHHBIX.

1.9. Iliianupyembie pe3ybTaThl 0cBOeHUs1 IIporpamMmmel

3HaHUs, yMEHHUS W HaBBIKH, CHOPMHUPOBAHHBIE B XOJ€ H3y4YeHHS O00IIe00pa3oBaTeIbHON
o011epa3BUBAIONICH TOMOTHUTENBHOM porpaMMel « TpaguiinonHasy (OHMOJI0THSs), TO3BOJISIT 00ydarOIIUMCS
ycnemHo caats [MA.

1.10. HopmaTuBHO-IPAaBOBAasi U METOAUYECKASA OCHOBA Pa3padoTKu padoyeil mporpamMmbi:

1) QenepanbHbIi  TOCYIapCTBEHHBIH  00pa30BaTENbHBIA  CTAaHIAPT CPEJHETO  OOIIEeTo
oOpa3oBanus (mpuka3 Munucrepcta oOpa3zoBanus u Hayku Poccuiickoii @eneparuu ot 17.05.2012 Ne413
C U3MEHEHHSIMH, BHECEHHBIMH TIpUKa3aMu MuHHUCTEpCcTBa 00pa3zoBanus u Hayku Poccuiickoit @enepanuun
or 29.12.2014 Nel645, ot 31.12.2015 Nel578, ot 29.06.2017 Ne613, mnpukazamu MuHHCTEpCTBa
npocemenns: Poccuiickoit deneparuu ot 24.09.2020 Ne519, ot 11.12.2020 Ne712) u denepanbHOTO
KOMITOHEHTa TOCY/IapCTBEHHOI0 00pa30BaTEIbHOTO CTaHAapTa CpeHEro (IOJHOro) oo1ero oopa3oBaHus
(mpukaz MunoOpa3zoBanust Poccuiickoit ®eneparmu ot 05.03.2004 1. Nel089 «OO6 yTBepkACHUU
(denepasbHOro KOMIIOHEHTAa TOCYAApCTBEHHBIX O0Opa30BaTENIbHBIX CTaHJIAPTOB HAYalbHOTO OOILETO,
OCHOBHOTO 00IIIETO U CPeHETO (ITOTHOTO0) 00IIEro 00pa30BaHUs ¢ U3BMEHEHUSIMU, BHECEHHBIMU MTPUKa3aMU
MunucrepcTBa obpazoBanus U Hayku Poccuiickoit @eneparuu ot 03.06.2008 Nel64, ot 31.08.2009 Ne320,
oT 19.10.2009 Ned427, o1 10.11.2011 Ne2643, o1 24.01.2012 Ne39, o1 31.01.2012 Ne69, o1 23.06.2015 Ne609,
o1 07.06.2017 Ne506) mo 6uomnoruu;

2) Crernudukaiuss KOHTPOJIbHO-U3MEPUTEIBHBIX MaTEPUAJIOB I TPOBEACHHUS €IUHOTO
rOCy/IapCTBEHHOT0 YK3aMeHa M0 OUOJIOTHH;
3) Komuduxatop mpoBepsiembix TpeOOBaHMII K  pe3yjbTaTaM OCBOCHHS  OCHOBHOM

O6pa3OBaTeJIBHOI>'I nporpamMmal CpE€IHETO O6I_I_ICFO O6p8.30BaHI/IH H 3JICMCHTOB COACPKAHUA JIs1 ITPOBCACHUA
CAWHOI'0 roCy1apCTBCHHOI'O 3K3aMEHa I10 6I/IOJ'IOFI/II/I;

4) JleMOHCTpallMOHHBII ~ BapuHaHT  KOHTPOJIbHO-U3MEPHUTENbHBIX ~ MaTepHalOB  €IUHOI0
TOCYJapCTBEHHOTO SK3aMeHa 110 OMOJIOTHH;
5) Amnanus conepxanus cOOpHUKOB BapuaHToB EI'D:

6) AHanu3 omnbITa paboThI penoaaBaTesiell HoArOTOBUTENbHBIX KYpCOB Y HUBEPCUTETA.



2. COAEPKAHUE ITPOI'PAMMBbI

2.1. YueOHbIii (TeMaTHYeCKHIi) IJIaH

YyeOHO-TEMAaTHUECKUH IJIaH

Tema Koin- | Teopus | mpakTuka ®opma
No BO aTTeCTaluu
/o aKaj.
yac.
BCETO
1 | [Ipeamer m3ydenwusi 6uonoruu. MeTobl OMOIOTUYECKUX 2 1 1 Tekymmit
HCCIICIOBAHUI. YPOBHU OpraHu3aluuu kuBoro. lIpo- u KOHTPOJIb

sykapuoTbl. CTpoeHHe U XMMHYECKUH COCTaB KICTKH,
CpPaBHUTEJbHAs XAPAKTEPUCTHUKA IIPO- U DYKAPHUOT.
Ctpoenue u 6uosornueckre GyHKIIMN HEOPTaHUUECKUX U
OPraHUYEeCKHUX BEIIECTB.

2 | OOMeH BemIeCTB M TIPEBpAIlCHUE YHEPrUU B KICTKE, 2 1 1 Texymmit
¢dorocunTe3, XeMOCHHTE3. | eHeTHYecKuid Ko, OMOCHHTE3 KOHTDPOIIb
Oemka Kak MEXaHM3M pealu3alud TeHEeTHYEeCKOU
uHpopmanuu

3 | CiocoOs! neiteHus KIETOK. MUTOTHYECKAN IIUKII, MUTO3, 2 1 1 Texymmit
CTpyKTypa H  (QYHKIUHM  XpPOMOCOM,  KapUOTHII, KOHTPOJIb

JUTITIONTHBIN Y TatuIOuIHBIN Habopel. Meiio3, ero posis B
o0pa3oBaHUM raMeT U KOMOWHATUBHON W3MEHUYHBOCTH,
MEepHO/Ibl TAMETOI€HE3A.

4 | ®opmMBl pa3sMHOXKEHHS OpPraHW3MOB, 0Opa3oBaHUE U 2 1 1 Texymnit
CTPOEHHUE TOJOBBIX KIJIETOK, OIUIOJOTBOPEHUE, Pa3BUTHE KOHTPOJIb
3apO/IbIIlia, 3apPO/IbIIIEBbIE JTUCTKU U 3aKiIa/IKa OPTraHoB.

5 | 'mbpumomornyeckuit METON B M3y4YeHUHN 2 1 1 Texymmit
HACJIEICTBEHHOCTH, 3aKOHOMEPHOCTH  HACJIEIOBAHMS, KOHTpPOJIb
ycTaHoBlIeHHBIE ['. MeHnaenem, HUTOIOTHYECKUE OCHOBBI.
B3aumopeiictBe  TreHOB,  HOBOOOpa3OBaHMSI  IIpU
CKpEITMBaHUH, MHOKECTBEHHOE JICUCTBUE T€HOB, TCHOTHII
KakK I[eJIOCTHAs CHCTEMa.

6 | CueruieHHOE HAacleIOBaHUE, HApPYIICHHWE CIICTUICHUS, 2 1 1 Texymmit
KPOCCHHTOBEP, XPOMOCOMHOE  OIpEIEICHUE  MoJa. KOHTPOJIb




CHCHJ’ICHHO@ C IIOJIOM HaACJICAOBAaHHE, XPOMOCOMHaA
TCOpHUA HACICACTBCHHOCTHU.

7 | OcHOBHBIE (OpPMBI M3MEHUMBOCTH, MYTallMM  Kak Texywmuit
MaTepuan s oroopa. ['eHeTHUecKre OCHOBBI CENEKIIUU KOHTPOJb
pPacTeHUH, )KUBOTHBIX U MUKPOOPTaHU3MOB.

8 | [IpakTukyM 1O peIIeHHUO 3a/1a4 10 O0MIeH OHOJIOTHH. Tekymmit

KOHTPOJIb

9 |I'pubbl m numaiinuku. Husmme W BbICIINE pPaCTECHUS. Texymun
Bonopocnu. Mxu. XBOIIH. [InayHsl. KOHTpPOJIb
[TanopoTHUKOOOpa3HEIE. Tkanu pacTeHuit
(oOpazoBarenbHasi, MMOKPOBHAS, OCHOBHBIE,

MEXaHUYECKUe, TPOBOISAIINE U BBIACTUTEIbHBIC).

10 | BereraruBHble OpraHbl (KOpeHb, CTeOENb, JHUCT) U MX Texymmi
BUJOU3MEHEHMs. ['eHepaTUBHBIE OpraHbl pacTeHUM KOHTPOJIb
(uBeToK, cems, o). Buabl pa3sMHOXkeHUS pacTeHUI.

11 | T'onocemsHHbIe, [ToxpeITOCEMSIHHBIE. Knaccsr: Texymnit
JIBynonbHble 1 OHOIOIBHBIE. KOHTPOJIb

12 | [IpakTHKyM IO pEeLICHUIO 3aIaHUH Ha )KU3HEHHBIE IIHKJIbI Texymnit
pacTeHui, WIACHTU(PUKAMK U OMNHMCAHUIO PUCYHKOB, KOHTPOJIb
PELLIEHUIO 3aIJaHUI C Pa3BEPHYTHIM OTBETOM.

13 | Tun Ipocreitmmue (kmaccel Kopaenoxkn, XXryTukossie, Texymuit
Wn¢yszopun, Cioposukn). Tun KumeynononoctHele. KOHTpPOJIb
Tun [Inockue uepsu: Knaccel Pecununeie yepsy,

Cocanpiuky, JIenTounsle uepsu. L{ukiel pazsurus u
CMEHa X035€B apa3uTUIECKuX (popm.

14 | Tun Kpyrisle uepBu: ackapuaa U OCTPHIIA — MAPA3HUTHI Texymuit
yenoBeka. Tun Konpuareie yepBu (KJ1acchl KOHTPOJIb
MaitoneTHHKOBbIe, MHOTOIIETHHKOBBIE, TUSBKN).

15 | Tum  UYnenucronorme.  Kiaccer:  PakooOpasHnele, Texymuit
[TaykooOpasubie, Hacekompie. OTpsiipl HACEKOMBIX C KOHTPOJIb
MOJIHBIM M HENOJHBIM MpeBpallleHueM. XapaKTeprucTuka
Tra MOJUTIOCKH.

16 | Xapakrepuctuka tuna Xopaossie. Kiacc JIaHIIETHHKH. Texymuit
ITogrun Ilo3BOHOYHBIE. XapaKTepUCTHMKA HaJKIIacca KOHTPOJIb




Pei6p1, kmaccoB 3emHOBOmHBIC, IIpecmbikaromuecs,
IITuiel, MiekonuTaromme.

17

[TpakTUKyM MO pEIICHUIO 3a/laHui Ha LUKIbI Pa3BUTHUS
Mapa3uToB YEJIOBEKA.

Tekymmit
KOHTPOJIb

18

Tkanu uenoseka. Hepsuas cucrema. CrpoeHue
[EHTPAIBbHOTO MU TMEePUPEPUUECKOTO OTICIIOB HEPBHOU
cucreMbl. Comaruueckass HepBHas cuctema. OTaenbl
BEreTaTUBHOW HEPBHOW CHUCTEeMBbl. BbIcllasg HepBHas
JIEATEIbHOCTb.

Tekymmit
KOHTPOJIb

19

HepBHas u rymopainbHas peryisuus IpoLeccoB
KU3HEJEATENbHOCTU. AHanu3atopsl. CTpoeHHE OpraHoB
YyBCTB.

Tekymmit
KOHTPOJIb

20

OnopHo-aBUTATEIbHAS  CHCTEMa, CTPOCHHUE KOCTEH,
KIIacCU(UKALUs CYCTaBOB. BHIbI MBINIEYHOH TKaHH,
CTpoeHHUE U (PYHKIIMU CKEJICTHBIX MBIIIIII.

Texymmit
KOHTPOJIb

21

[TumeBapenue [lurarenpHble BemecTBa. GEepMEHTHI, UX
pons. Ctpoenue u (YHKIUU OpPraHOB MHILEBAPEHHUS.
[TumeBapuTenbHbIe Kene3bl. BogHO-coneBoil OEIKOBBINH,
JKUPOBOM M yriaeBojaHbI oOMmeHbl. Hopmbl mnuTanus.
Butamunsl. JlprxatenbHas cuctema. CTpoeHHE OpPraHoB
JIBIXaHU ST

Texymmit
KOHTPOJIb

22

BHyTpeHHss cpeaa opranusMa: KpoBb, TUMda, TKaHeBas
)KUJIKoCTh. CucTeMa opraHoB kpoBooOpaienus. Cepaie:
CTpOeHHE, UKJI paboTsl cepana. Cocyabl (apTepuu, BEHBI,
Kanuuispel). bonbioit u Manblil Kpyru KpoBooOpaIieHus.

Texymmit
KOHTPOJIb

23

Breinenenne. Opranbl MOYEBBIIEIUTEIBHON CHCTEMBI,
¢ynkuuu novyek. CtpoeHne U GyHKIUN KOXKH.

Texymmit
KOHTPOJIb

24

HpOI/ICXO)KI[eHI/IC xu3HH Ha 3emie. OCHOBHBIE DTarlbl
9BOJIIOLIUHA JKUBOTHOT'O U PACTUTCIIBHOT'O MUPA.

Tekymmit
KOHTPOJIb

25

OOmas xapakTepucTuka OWOJOTHM B JOJAPBHHCKUN
nepuon. Tpyael U. JlapBuHa M OCHOBHBIE MOJIOKEHHUS €70
yuyeHus. MukposBomonus. Bua, ero kpurepun H
CTPYKTypa, I'€HETHKa W TEeOpus 3BOJIOLUH, T'€HETUKa
HOMYJSAIUI, €CTECTBEHHBIH OTOOp M Jpyrue (hakTopsl
HBOJIIOIMH, CIIOCOOBI 00Pa30BaHUS HOBBIX BHJIOB.

Tekymmit
KOHTPOJIb




26 | [IpoucxoxacHue YeIToBeKa. JIBroKkytue CHUTBI 2 1 1 Texymuii
aHTpornioreHe3a. YenoBeueckue pachl, EIUHCTBO WX KOHTPOJTb
MIPOUCXOXKICHUS.

27 | Dxomornyeckue  (akTOpel, HMX  B3aUMOJICHCTBHE, 2 1 1 Hrorossiii
JKOJIOTUYECKUE CUCTEMBI. KOHTPOJb

Hroro | 54 |27 27

2.2. OCHOBHOE COJEPKAHHUE ITPOT'PAMMBI

1. buoJsorust kak Hayka. MeToAbl HAY4YHOT'0 MO3HAHUS

1.1 buonorus kak Hayka, €€ JIOCTH)KEHHUS, METOJAbl MO3HAHUSA XUBOW mHpuponbl. Ponp Ouonoruu B
(OpMHpPOBAHUN COBPEMEHHOM €CTECTBEHHOHAYYHON KapTHHBI Mupa. Pasznensl OMOIOrUM U MpeiMeThl UX
u3ydeHus. 3HaueHHe OWOJOTHH ISl MEIUIUHBI, CEILCKOTO XO3SHCTBA M JIPYTUX OTpacieidl HapOIHOTO
xo3siicTBa. CHHTE3 €CTECTBEHHOHAyYHOIO M COLMO-TYMaHHUTapHOIO 3HAHHUS Ha COBPEMEHHOM 3Talle
Ppa3BUTHS LUBUIN3ALUH.

1.2 VYpoBHeBasg opranuzanuss u 3Bomouus. OCHOBHbIE YPOBHU OpraHU3allUd JKUBOM IIPUPOJABL:
MOJIEKYJISIPHO-TEHETUYECKHU, KJICTOYHEIH, OpraHu3MEHHBIMH, MOMYJISIIUOHHO-BUOBOM,
OMOTreoIeHOTHYECKUH, OrochepHBIi.

1.3 Buonormdeckue cucreMbl. OO0ImMe NMPHU3HAKA OHOJIOTHYECKHX CHCTEM: OCOOCHHOCTH XHMHYECKOTO
coctaBa, oOMEeHa BEUIECTB W NPEBPALICHUs SHEPTUH, FOMEOCTa3, Pa3apaXMMOCTb, ABHXKEHHE, POCT U
pa3BUTHE, BOCIIPOU3BEACHHUE, BOJIIOLMSA. bHOIOrn4ecKrue CUCTEMBI Pa3HbIX YPOBHEH OpraHU3alyu.

2. Kiterka kak 0MoJIorn4eckasi cucreMa

2.1 CoBpemeHHasi ~ KJIETOYHass  Teopus, €€ OCHOBHBIE TIOJOXEHHSA, pOJb B (HOPMUPOBAHUU
COBPEMEHHOM €CTECTBEHHOHAY4YHOW KapTuUHBI Mupa. Pa3Buthe 3HaHuil 0 kinerke. KieroyHoe ctpoeHue
OpraHM3MOB — OCHOBA E€JIMHCTBA OPraHWYECKOIO0 MHpA, JOKA3aTeIbCTBO POJACTBA YKUBOW NPHUPOJBIL.
CoBpeMeHHbIE METO/Ibl N3yueHHs KieTok. PazBurue nuutonoruu. Teopus cumOrorexnesa.

2.2 IlpokapuoTel U sykapuoTbl. CTpoeHue U (QYHKIUH KJIETKU: MEeMOpaHbl, SApO, LUTOIUIA3Ma, €€
OopraHouJipl U BKJItoYeHHsA. MHorooOpasue kietok. CpaBHUTENIbHAsE XapaKTEPUCTHKA KIETOK PacTeHHH,
KUBOTHBIX, OakTepuil, rpuOoB. B3anMocBsa3b CTpoeHUs U pyHKIMIYACTEH 1 OPraHOM10B KJIETKH — OCHOBA
€€ LIEJIOCTHOCTH.

2.3 XuMudeckuil cocTaB KJIETKH. Bosia 1 1pyrue HeOpraHn4ecKue BeNIeCTBa, UX POJIb B )KU3HEAEATEIBHOCTH

KJICTKH. OpFaHI/I‘{eCKI/Ie BeIIECTBA: YIJICBOJbI, JIMIINIBI, 6CJ'II(I/I, HYKJIICUHOBBIC KUCJIOTHI. BI/IOHOJ'II/IMepBI.
(DepMeHTBI, HX POJIb B IPOLECCAX KUBHCACATCIIbHOCTHU. HanotexHomoruu B OMOJI0THH.

2.4 OOMeH BelIecTB W MPEBPAICHHS] YHEPTUU — OCHOBA >KU3HENEATETbHOCTH KJICTKU. DHEPreTHYECKUN
0OMEH U MIIaCTUYEeCKHi 00MEH, X B3aUMOCBsI3b. CTaauu SHEpreTuueckoro ooMeHa. bpoxxeHue u AbIxaHue.
@DoTOCHHTE3, €ro 3HaueHue, KocMuueckas poiib. Pa3pl (oTocuHTe3a. CBETOBBIE U TEMHOBBIE pPEAKLUU
¢dorocuHTe3a, MX B3aMMOCBS3b. XeMOCHUHTe3. Ponb XemocuHTe3Wpyoomux Oakrepuil Ha 3emie.
DHEProeMKHEe COCTMHEHUS B KIIETKE.

2.5 TI'enetnueckas uHopmarus B kierke. Perumkanus JIHK. I'eHbl,reHeTHUECKUI KOA M €ro CBOWCTBA.
MatpuuHslif xapaktep peakiuii OuocuHTe3a. buocuHTe3 Oenka M HYKJIEHHOBBIX KHCIOT. ['eHOMHKA.
[Iporeomuxka.

2.6 KneTka — reHeTHYeCKast AMHUIIA KUBOT0. XPOMOCOMBI, UX CTpOeHHE U QYyHKIHH. YHCIOXpOMOCOM U
uX BHUAOBOE MNocTossHCTBO. Kapuotun. CoMaTudeckuen IMoJIOBble KJIETKH. JKU3HEHHBIM LMK KIETKH.
Henenne kietok. [loAroTroBka KIETOK K JeneHHI0. MHUTO3, Meio03, XapakTepucTuka ux ¢a3. Pa3Butue
MOJIOBBIX KJIETOK y PAacTeHHIl M KMBOTHBIX. 3HAUE€HUE MUTO3a U Meilo3a. Perynsuus neneHust KIETOK.
Hapymenue neneHust KJeTok, Kak npuyrHa 3adosaeBannii. CTBOJIOBbIE KJIETKH.

3. OpraHusm Kak OHOJIOTHYeCKas CHCTeMa



3.1 PazHOOOpa3ue opraHu3MOoB: OJTHOKJIETOYHBIC 1 MHOTOKJIETOUHBIE; aBTOTPOQBI, TETEPOTPOPBI, ad3pOObI,
aHa’pOOBbI.

3.2 Bocripou3sBeieHne opraHu3MoB, ero 3HaueHne. CrocoObl pa3MHOXKEHUS, CXOJICTBO M PA3IMIHE TIOJIOBOTO
u 6ecrionoro pa3MHoxkeHHus. CTpoeHne MOJIOBBIX KIeTOK. OIUIOA0TBOPEHNE Y KUBOTHBIX M pacTeHuil. Ero
BU/JIbI U XapaKTEPUCTUKH.

3.3 OHTOreHe3 W MPHUCYIIHE €My 3aKOHOMEPHOCTH. DMOPHOHAIILHOE W MOCTIMOPHOHATBHOE Pa3BUTHUE
opranu3MoB. [IpuunHbI HApyILIEHUS! Pa3BUTHS OPTaHU3MOB.

3.4. I'enetuka, e€ 3anauu. HacnencTBeHHOCTh M K3MEHUMBOCTD — CBOMCTBA OpraHu3MOB. MeTO bl TEHETUKHU.
OcHOBHBIE T€HETHYECKHE MTOHATHS U CUMBOJIMKA. XpOMOCOMHasl Teopus HacliecTBeHHOCTH. COBpeMeHHbIe
MPEJICTaBICHUS O TeHE U TEHOME.

3.5 3aKOHOMEpPHOCTH HACJIEJICTBEHHOCTH, UX LUTOJOTMYECKHE OCHOBBL. JJOMHMHAHTHBIE U PELIECCHBHBIE
npusHaku. AsuienbHble TeHbl. DeHoTHN W reHoTur. ['OMO3uUrora M TeTepo3UroTa. 3aKOHOMEPHOCTU
HacJICJOBaHUs, YCTAHOBJICHHBIC I. MGHIIGHGM, HUX NUTOJIOTHYCCKHUEC OCHOBBI (MOHO-, An- 1 HOHI/IFI/I6pI/I,[[HbIe
ckpemuBanus). 3akousl T. Moprana: cuienjieHHoe HacaeI0BaHue PU3HAKOB, HApyIICHUE CLIETIJICHHS T€HOB.
I'eneruka mona. HacnenoBaHue NpU3HAKOB, CLEIIEHHBIX C IIOJIOM, OFPAaHMYEHHBIX M KOHTPOIMPYEMBIX
nosoM. ['eHOTHMN Kak IeNOCTHas cucTeMma. B3aumonelcTBUE aIeIbHBIX U HEaUICJIbHBIX T'€HOB.
[InerioTrponiHoe neiictBue reHa. JleranpHple aymmenu. ['eHeTnka 4yenoBeka. MeTonpl M3y4eHUSI T€HETUKH
yenoBeka. Pemenne renernyeckux 3agad. CocTaBiieHHEe CXeM CKpelluBaHus. | eHeTnyeckoe KapTHpOBaHHE.
3.6 3aKOHOMEpPHOCTHM H3MEHUYMBOCTH. PONb TeHOTHIIAa U YCJIOBUN BHEIIHEH cpenbl B (OPMUPOBAHUU

¢enoruma. HenacnencrBenHas (MoaudukanuoHHas) n3MeHYMBOCTh. Hopma peakuumu. CraTHCTHYECKHE
3aKOHOMEPHOCTH MOJU(UKALMOHHOW H3MEHUMBOCTH. HaciencTBeHHass M3MEHUYMBOCTb: MYTallMOHHAs,
KOMOMHATHBHAs. Buapl MyTrauuii ¥ uX OpUYUHBL. 3HAUYE€HUE M3MEHYMBOCTH B >KM3HM OpPraHM3MOB U B
IBOJIIOLHH.

3.7 3naueHue reHeTHKY I MeAMIMHBL. HaciiencTBeHHbIe 00JIe3HU YeTI0BEKa, UX TPUYHHBI, TPOPHIAKTHKA.
BpenHoe BinsHME MyTareHOB, AQJKOrOJIs, HAPKOTHMKOB, HUKOTMHA HAa I€HETUYECKHM anmnapar KIETKH.
3amuTa cpepl OT 3arpsA3HEHMs] MyTareHaMU. BbIsiBIeHME UCTOYHMKOB MYTareHOB B OKpY’Karolllel cpene
(KOCBEHHO) U OILIEHKA BO3MOYKHBIX [TOCJIEICTBUI UXBIMSIHUSA HA COOCTBEHHBIM OpraHn3M. DIUIeHETHKA.

3.8 Cenexuus, e€ 3a1aun U npakTuueckoe 3HaueHue. Bknan H.M. BaBusnoBa B pa3BuTHE CEIEKLIUU: YUCHUE
0 IEHTpax MHOTroo0pas3wsi M MPOMCXOXKICHHUS KYJIbTYpHBIX PAaCTCHUH,3aKOH TOMOJIOTHUECKUX DSJIOB B
HACJIC/ICTBEHHOM M3MEHYMBOCTH. METOJbl CENEeKIMM U UX T€HEeTHYECKHE OCHOBBI. METObl BBIBEJCHUS
HOBBIX COPTOB pAacTEHHH, TMOPOJ XUBOTHBIX, INTAMMOB MHKPOOPTaHW3MOB. 3HAYCHHE TEHETUKH JUIS
celleKIuu. buonaornueckiue 0OCHOBBI BBIpAIIMBaHUS KYJIbTYPHBIX PACTEHUH U TOMAIIHUX )KUBOTHBIX.

3.9 buorexHounorus, e€ HanpaBieHus. Kiierounast ¥ reHHas MEOKEHEepHsi, KIIOHUpoBaHue. Poib KieTouyHOH
TEOPUHMB CTAHOBJICHUM M PAa3BUTHU OMOTEXHOJOIMH. 3HAUCHHMEOMOTEXHOJOTMH JJIsl Pa3BUTHS CENEKIUH,
CEJIbCKOT0 XO034HCTBAa, MHUKPOOHMOJIOIMYECKON MPOMBIIIJIEHHOCTH, COXPaHEHUs TIeHO(OHJa IUIaHETHI.
OTUYECKHEe aCHeKThl Pa3BUTHS HEKOTOPBIX HCCIEIOBaHUHA B OMOTEXHOJOIMM (KJIOHMPOBAHUE YEJIOBEKA,
HarpaBJIEHHbIE U3MEHEHUs FTeHOMa). broOe30macHoCTb.

4. CucreMa 1 MHOToo0pasue OpraHu4ecKoro Mupa

4.1 Muoroo0pazue oprann3MoB. 3Hauenue padot K. Jlunnes u XK.b. Jlamapka. OCHOBHBIE CHCTEMATUYECKHE
(TaKCOHOMHMYECKHE) KaTeTOPHH: BUJI, PO, CEMEUCTBO, OTpsia (MOPSIO0K), KIacc, THII (OTAEN), HAPCTBO; HX
COMTOTYMHEHHOCTD Y PACTCHUN M JKUBOTHBIX.

4.2 Bupycel — HekierouHas (opma xku3HH. OCOOEHHOCTHM HX CTPOCHUS M IKU3HEAEATEILHOCTH.
MenunuHCKOe 3HaYeHHe BHPYCOB. Mepbl TPOQWIAKTUKHA PACTPOCTPAHEHHUS] BHPYCHBIX 3a00JICBaHUH.
Bupyconorus u ee 3HaueHue.

4.3 IlapctBo bakrepun. CrpoeHue, KU3HEAEATEIBHOCTb, PAa3MHOXEHUE, POJIb B IPUPOJE, CEIBCKOM
XO03sICTBE, MPOMBIIIJICHHOCTH U MeIuIiuHe. bakTepun — Bo30yauTenu 3a00ieBaHUM pacTeHUH, JKUBOTHBIX,
yenoBeka. [IpodunakTrka 3a001eBaHti, BEI3BIBAEMbIX OaKTEPUSIMH.

4.4 Uapcto ['pudsl. CTpoeHue, )Ku3HEAEATeNbHOCTD, pa3MHOKeHHe. [InecHeBbie rpudsl. poxoku. ['pubdsi-
napa3utel. Pors TpuOOB B mpupone M Xo3sicTBe. lcmonb3oBaHMe TpUOOB UIS MONYYEHHS TPOTYKTOB
NUTAHUS U JIeKapcTB. Pacro3HaBaHue CheTOOHBIX M AIOBUTHIX I'puOOB. JlnmaitHuku, ux pazHoobpasue,
0COOEHHOCTH CTPOCHHUS W KU3HENEATENFHOCTH. Poib B MpHupo/e rpuOOB U JTUIIAHHUKOB.



4.5 llapctBo Pacrtenus. boranmka - Hayka o pacTeHusX. TkaHu pacreHuil (0Opa3oBaTeIbHBIC,
MEXaHHYECKUE, MOKPOBHBIE, MPOBOSAIINE, OCHOBHBIC, BBIACTUTENbHBIC). OCOOCHHOCTH UX CTPOCHHS U
(GYHKIIMOHUPOBAHUSI, TIOJIOKEHUE B pacTeHUU. BeretaTuBHBIE OpraHbl pacTeHH: KOpeHb, oder, cTedenb,
nouku, JUCT. MX cTpoeHue, (PyHKIMOHUPOBAHWE, 3HAYCHHE B JKU3HH PACTCHHS, BHUJIOM3MCHEHUSI.
['eHepaTuBHBIC OpraHbl pacTeHUM: I[BETOK, ceMs, mioa. VX cTpoenue, GyHKIHMOHUPOBAHUE, 3HAUYECHUE B
KU3HU pacteHus. DOTOCUHTE3 M €ro 3HaueHue Uil pacTeHus. BereraruBHOE M MOJOBOE Pa3MHOXKEHUE
pactenuii. JKuzHeHHble UKl pacTeHui. ['lametodut. Criopodur. J[BoitHOE OMIIOAOTBOPEHNE Y IIBETKOBBIX
pactermii. OOpaboOTKa OYBKI, YIOOPEHUs, arPOTEXHUUECKUE MPUEMBI. BHOIOTHYECKOE U XO31CTBEHHOE
3HaYeHHE BEreTaTUBHOrO pa3MHOXKeHUs. OXpaHa pacTeHUH.

4.6 MHorooOpa3ue pacreHuil. CroOpoBbIE pacTeHUsS — BOJOPOCIU (3elieHble, Oypble, KPacHBIE), MXHU

(3enenble, Oemnble, MEUEHOYHBIE), MANOPOTHUKU, XBOIIM, IuiayHbl. CemeHHble pacTeHus. CTpoeHue u
pPa3MHOKEHHE FOJIOCEMEHHBIX U MOKPHITOCEMEHHBIX. OTHOAOIBHBIC U IBYA0IbHBIC PACTEHUS, X CEMEHCTBA
— 0COOEHHOCTH CTPOCHUS, )KU3HEAECATEIbHOCTH, X03IUCTBEHHOE U MEUIIMHCKOE 3HAUCHHUE.

4.7 LapctBo KuBOTHBIE. 300JI0THsI — HAYKa O )KUBOTHBIX. OIHOKJIETOYHBIE U MHOT'OKJIETOUHBIE dKUBOTHBIE.
OpHokjeTouHble: 00Ias XapakTepUCTHKA, cpela OOUTaHMsl, BH)KEHUE, IUTAHHUE, JbIXaHUE, BblJCICHHE,
pa3MHOXXeHHMEe, UHUUcTHUpoBaHue. CHUCTEeMaTHKa, IPOUCXOXKAECHHE, MHOrooodpasue U 3HA4YEHUE
OZIHOKJIETOYHBIX. [IpocTeiimme — mapa3uTel Y€JI0BEKA, UX KU3HEHHBIE LIUKJIBL.

4.8 Tun Kwumeunononoctueie. OOmast xapakrepuctuka. Cpena oOWTaHUWS, BHEIIHEE M BHYTPEHHEE
crpoenue. Ilutanue. Jlpixanwe. HepBHas cuctema. Pednekc. Perenepanms. PazmHoxeHue Oecrosioe u
nojoBoe. CucrtemMaTuka, MpOUCX0XKICHHE, MHOT000pa3re U 3HAUCHHE KAIIIEYHOMIOJIOCTHBIX.

4.9 Tun Ilnockue uepBu. O6mas xapakrepuctuka. Cpega oOuTaHus, BHEIIHEE U BHYTPEHHEE CTPOCHUE.

[Muranue. [Ipixanue. Boinenenue. HepBHas cuctema. Pasmuoxenue. Perenepanus. CBOOOTHOKUBYIIINE U
napasuTuueckue Iuiockue 4epu. Cucremaruka, MpPOMCXOXKACHHE, MHOrooOpasue u 3HaueHue [lmockmx
yepBel. [1nockue yepBu — Mmapa3uThl YEIOBEKa, UX KU3HEHHBIC IUKJIbL. AJIANTAllUA K MMAPa3UTHUYECKOMY
00pa3y *KU3HU.

4.10 Tun Kpyrubie yepu. OOmias xapakrepuctuka. Cpena oOuTaHus, BHEIIHEE U BHYTPEHHEE CTPOCHHUE.
[Muranme. [pixanue. Bwimenenue. HepBHasi cucrema. Pasmuokenuwe. CucremMarvka, MPOUCXOXKICHUE,
MHOroo0Opasue u 3HaueHue Kpyrnpix uepBeit. Kpyribie uepBu — mapa3uTsl 4eIoBeKa, UX KU3HEHHBIE ITUKJIBL.
AJnanTanuu K napazuTHIecKoMy o0pasy KU3HU.

4.11 Tun Konpuatelie uepBu. O61mas xapakrepuctuka. Cpeaa oOUTaHUs, BHELIHEE U BHYTPEHHEE CTPOEHHUE.
[Tutanue. [pixanue. Boinenenue. HepBHas cuctema. PasmuHoxenue. CucreMaTuka, IPOMCXOXKJIEHUE,
MHOrooOpasue u 3HaueHue KonbuaTbix yepBeil.

4.12 Tun Momtocku. O6mas xapakrepuctuka. Cpena oOWTaHUs, BHEIIHEE M BHYTPEHHEE CTpPOEHHUE.
[Tutanue. [pixanue. Boinenenue. HepBHas cuctema. PasmuHoxenue. CucreMaTuka, IPOUCXOXKIEHUE,
MHOrooOpasue u 3HaueHrue MOJUTIOCKOB.

4.13 Tun Ynenucronorue. O6mas xapakrepuctuka. Kinaccel Pakoo6pasusie, [laykoo6pasubie, Hacekombie
— cpena oOUTaHus, BHEIIIHEE U BHyTpeHHee cTpoeHue. [Iutanue. Jlpixanue. Beinenenue. HepBHas cucrema.
Pa3smuHoxkenue. OTpsaapl HAcEKOMBIX C IIOJIHBIM W HENONHBIM IpeBpameHueM. CucremaTuka,
POMCXOXAEHUE, MHOT0OOpa3ue MW 3HAUYEHHE UICHHCTOHOTHX, HX pOJb B CEIBCKOM XO3siiCTBeE.
Menaununckoe 3Hauenue [laykoo6pasusix 1 HacekoMbix.

4.14. Tun Xopposele. O6mas xapaktepuctuka. Knacc Jlannernuku. JlaHueTHUK - HuU3IIee XOpAOBOE
xuBoTHOoe. Cpena oburanus. Buemnee crpoenue. Xopaa. OCOO€HHOCTH BHYTpEHHETo cTpoeHus. CX0JICTBO
JIAHIIETHUKOB C TIO3BOHOYHBIMH U 0€CI03BOHOUYHBIMU. CHicTeMaTHKa TUIa XOpAOBHIE.

4.15 Haaxmacc Puiobl (Knmacc Xpsimesole um kimace Kocthbie poiObr). Kiace 3emuoBonubie. Kiace
[Tpecmpikatomuecs. Knace [tuner. Kinace Mexkonuratonue. O01mas xapakTeprcTHKa KjaccoB. BHenHee n

BHYTPCHHCC CTPOCHHUC. Cpe;[a oOuTaHus. AI[aHTaI_II/II/I K Ccpcac oOuTaHus U 06pa3y )Ku3HHU. PasMHOXKEHHUE U



pa3BuTHe. MHOrooOpa3ue IKHBOTHBIX PAa3HBIX KJIACCOB, CHUCTEMaTHKa B Tpeieiax KIacCoB U
MOpP(HOPU3HOTOTHYECKHE OCOOCHHOCTH. OBOIIOLUS CHUCTEM OpPraHOB B TUNE XOpPAOBBIE. 3HAYCHUE
NPEeICTaBUTEIICH Pa3HBIX KJIACCOB B IPUPOJIC U )KU3HH YETIOBEKA.

5. Opranusm 4ejioBeKa U €ro 310poBbe

5.1 Anaromusi, GU3NOJIOTHUS U THUTHEHA YEJIOBEKAa - HAYKH, U3yUYalolie CTPOCHHE U (DYHKIMU OpraHu3Ma
YeJloBeKa U yCIOBHSI COXPAHEHHS €ro 310POBbSL.

5.2 Tkanu (dOUTENUANbHAS, MBIIICYHAS, HEPBHAs, COCAUHUTENbHAS) U UX PA3HOBUIHOCTH. Peduiekc y
yenoBeka. PedriexkTopHbie q1yru.

5.3 OnopHo-aBurarenbHas cucremMa. Coctas, cTpoeHUE U pocT KocTel. Turbl koctei. CoemuHeHns KOCTEH:

HEIOABUKHBIE, TIOJYIOBUKHBIE, CyCcTaBbl. CTpOEHHE CKEJIeTa YEJIOBEKa: OCEBOW CKEJIET, MOSIC BEPXHEU U
HUKHEH KOHEYHOCTEH, CKeJIeThl CBOOOAHBIX KOHEUHOCTEH. MbIIlbl, uX crpoeHue u GyHkuuu. HepBHas
perynsauus IesTebHOCTH Mblii. JIBumkeHus B cycraBax. Pabora mbimin. BiusHue purma u Harpys3ku Ha
paboTy MbImI. YTOMIIEHHE MBI, 3HAaYeHUE PU3NUECKUX YIPAKHEHUH ISl IPaBHIILHOTO (DOPMUPOBAHUS
ckenera v Mblml. IIpenynpexneHne UCKpUBIEHUS TO3BOHOYHUKA U PA3BUTHS IUIOCKOCTONUS. 3HAUCHUE
OIOPHO-ABUTATEIbHON CUCTEMBI.

5.4 TxkaHuM BHYTpPEHHEHW Cpeapl OpraHu3Ma: KpoBb, JuMQa, TKaHeBass KUAKOCTb. OTHOCUTEIIbHOE
MIOCTOSTHCTBO BHYTpEHHEH cpeibl. COCTaB KpOBH: TU1a3Ma, (POPMEHHBIE 3JIeMEHTHI. | pynisl KpoBH. 3HAYCHHE
nepeauBaHus KpoBu. CBEpThIBAHKUE KPOBHU KaK 3alllUTHAs PEAKLS. DPUTPOLIUTHI U JIEUKOLIUTHI, UX CTPOECHUE
u ¢pynkuuu. Anemusi. Yuenne VM.J. MedHnKOBa O 3alIUTHBIX CBOWCTBaX KpOBH. VIMMYHUTET, €ro BUJBI.
Bakuunel u ceiBopoTkH. bopr6a ¢ anuaeMusmu.

5.5 Cucrema kpoBooOpamienus. Opranbl KpOBOOOPAIIEHUS: CEPIIE M COCYIbI (ApTEPHUH, KAITUIUISPEI, BEHBI),
ux cTpoeHre M QpyHKuu. bombmioi 1 Maneiii Kpyru kpoBooOpamenus. Cepie, ero cTpoeHne u padboTa.
ABTomaru3M cepaua. [IBmwkenne kposu no cocynam. [lynec. KposiHoe naBnenue. HepBHas u rymopanbHas
peryssinus AEATeNbHOCTH CepAlla U COCYJOB. 3HaueHUEe KpoBooOpalleHus JUisl opranuszma. ['uruena
CepAEYHO-COCYTUCTON CUCTEMBI.

5.6 Z[LIX&TGJIBH&H cucTeMma. OpraHH AbIXaHUs, HUX CTPOCHUC U (1)YHKI_II/II/I I[BIX&TGJ'ILHBIC JABHIKCHUS.
[ToHATHS O KM3HEHHOM €MKOCTH JIETKUX. DTaIlbl IpIxaHus. I'onocoBoit arrapar. HepBHaﬂ " ryMoOpaJibHad
peryjidanuda AblXaHus. 3HaueHHUe ABbIXaHUW UL OpraHu3Ma. I'uruena gpixanmus.

5.7 TumeBapuTenbHas cuctemMa U oOMeH BemiecTB. CTpoeHue opraHoB mnuiieBapeHus. [lumeBapenue B
nonoctu pra. [nmotanwme. Paborer W.II. IlaBnoBa mo H3y4yeHUIO [AEATEIHHOCTH CIIOHHBIX >KEles3.
[Tumesapenue B xenynke. Paborsr M.II. IlaBnoBa mo m3yudeHHMIo muieBapeHHs B xenyake. [ledeHs,
MOJ/IKEITyI04YHas JKeJie3a U UX poJib B nuileBapeHuu. [ lumesapenue B kumeunnke. BcaceiBanue. HepBHas u
ryMOpajibHasi perysslusl JesTeIbHOCTH OpraHoB muiieBapeHus. Ponb ¢GepMeHTOB B TMHUIIEBAPEHUHU.
[IutarenbHbIe BEMIECTBA, BAUTAMUHBI U MHILEBBIC MPOAYKTHI. [ urnena nutanus. OCHOBHOM 0OMEH, OoOITui
00MEH, BOJIHO-COJIEBOM, OENKOBBIN, KUPOBOW W YIJIEBOAHBIA 0OMeH. Perymsiust oOMmeHa (yrieBoIHOTO,
JKUPOBOTO, OEIIKOBOTO, BOAHO-COJIEBOT0). OOMEH BEIIECTB MEXKIY OPraHU3MOM M OKPYXKAIOIIEH Cpenoi.
Hopwmbl nutanus. 3HaueHue npaBuIbHOTO NUTaHUs. BUTaMUHBI U UX 3HAYEHUE JJIs OpraHu3Ma.

5.8 MoueBbiienurensHas cucrema. CTpoeHHE OpraHOB MOUYEBBIIEIUTENbHON CHUCTEMbI, UX (YHKIHH.
OOpa3oBaHue MepBUYHOM W BTOPUUHOM Mouu. Mouencnyckanuve. HepBHas u rymopaibHas perysiius
JeSITeIbHOCTH MOUYEBBIJICIUTENIbHON CHCTEMBbl. 3HaU€HHUE BbIICTICHUS IPOYKTOB OOMEHA BEIIECTB.

5.9 Koxa. Ctpoenue u ¢yHKIMH KOku. Penentopsl koxu. Poib K0XM B mpolieccax TepMOPEryJIsIUU.
['uruena xoxu M ofex1pl. MeXaHn3Mbl TEPMOPETYJIISIMN B OPraHU3Me YelIOBeKa.



5.10 HepBnas cucrema. LlenTpansHas u nepudepuueckas HepBHbIE cucTeMbl. [loHsATHE 0 cOMaTHYecKol U
BEreTaTMBHOM HEPBHBIX cHcTeMaX. Buibl HEpBHBIX BOJIOKOH. CTpoeHHe U (PYHKIIMH CIUHHOTO U TOJIOBHOTO
Mo3ra. 3Hau€HuEe KOpbl OOJBIIMX NOJylIapuid. 3HAUE€HUE HEPBHOM CHUCTEMBI B JKU3HEIEATEIBHOCTH
OpraHusma.

5.11 Amnammzatopsl. O0Imue NPUHIMIBI CTPOSHHUS W (PYHKIMOHUPOBAHMUS AHAIM3ATOPOB. 3PUTEIBHBIM,
CIIyXOBOH, OOOHATENbHBIH, BECTHOYISPHBIHA, BKYCOBOH, OCA3aTeNbHbIN aHanu3aTopbl. CTpoeHue u GyHKIUN
opranoB 3peHusi. I'mruena 3penus. CtpoeHne W (yHKIMM opraHa ciyxa. [ mrmena ciyxa. 3HadyeHUE
AQHAJIN3aTOPOB B KU3HEICATECIBHOCTH OPraHU3Ma.

5.12 Beiciras HepBHas JesATENbHOCTh. bedycnmoBHble W ycnoBHbIe peduiekchl. OOpa3zoBanue u
OMOJIOTUYECKOe 3HAUCHUE YCIOBHBIX peduiekcoB. TopmokeHne ycinoBHbIX pediekcoB. Pois .M. CedenoBa
u W.II. [TaBnoBa B co3JaHMM Y4YEHHUs O BbICHIEH HEPBHOW AesATeNbHOCTU. CYIIHOCTh YYEHHUSI O BbICHIEH
HEPBHOM NIE€SITENBHOCTU. €ro cymHocTh. YdeHue MW.II. [TaBinoBa o curHaibHbIX cucTeMax. Peub, BHIbI,
¢byakuu peun. Co3HaHHe, MBIIUIEHUE, NMAaMATh M AMOLIMU YelIOBeKa, Kak (YHKIUH BBICHIUX OT/AEJIOB
rOJIOBHOTO Mo3ra. Tumbl TemmepamenTa. OcoOEHHOCTH TCHUXHMKHM 4YeloBeka. ['urueHa ¢umdyeckoro u
YMCTBEHHOTO Tpy/a. Pexxum Tpyna u otraeixa. CoH, ero 3Ha4eHHE.

5.13 XKene3sl BHYTpEHHEH CeKpeLnu, UX OCOOCHHOCTH. XapaKTepUCTHKA TOPMOHOB, UX OTJIMYMS OT APYIHX
OMOJIOTMYECKH AaKTUBHBIX BELIECTB, MEXaHW3M JeicTBUA. Pojb rOPMOHOB B TI'yMOPaJbHOW pPeEryssiuu
¢ynkuunit oprannzma. i3MeHeHHs ryMOpaibHOM PEryIsiyy [IPH TUTIO- U TUEPPYHKIINH Kelle3 BHYTPEHHEH
CeKpelH. 3HauUeHUE JKeJIe3 BHYTPEHHEHN CEeKpeluu B )KU3HENEATEIbHOCTH OpraHu3Ma.

5.14 Pa3ButHe yenoBedyeckoro opranusma. Bocpoussenenue opranu3mos. [1onoBble jkene3bl U MOJIOBbIE
kieTku. OmionoTBopeHne. DMOPHOHAIBHOE Pa3BUTHE YEJIOBEKA, XapaKTEPUCTUKA €0 PaHHUX IEPUO/IOB.
Oco0eHHOCTH TOCTHATAIBHOI'O Pa3BUTHUS OPraHKU3Ma YEJIOBEKA B Pa3IMUHbIE BO3PACTHBIE IIEPUO/IbI

5.15 Jluunas u oOuiecTBEHHas TWUTHEHA, 3J10pOBbI 00pa3 xu3HU. [IpodunakTuka MHPEKIIMOHHBIX
3a0oneBaHUl (BUPYCHBIX, OaKkTepUalbHbIX, T'PUOKOBBIX, BbI3BIBAEMBIX J>KUBOTHBIMM). 3aKalWBaHUE
opranusma. @axkTopsl pucka (cTpecchl, TMIOAUHAMMU, NEepeyTOMIIeHHE, MepeoxiaxkaeHue). Bpeausie n
H0JIe3HbIE MMPUBBIYKU. 3aBUCUMOCTD 3/I0POBbs YEJIOBEKA OT COCTOSIHMS OKpYskatouiei cpenpl. ColmoieHue
CaHUTAPHO-TUTMEHWYECKUX HOPM M MPaBUI 3/10pOBOro o0Opa3a >KU3HU. PenpoayKTUBHOE 3/10pOBbE
yenoBeka. [locneacTBus BIUSHUS aKOTOJIs, HUKOTHHA, HAPKOTUYECKHX BELIECTB HA Pa3BUTHE 3apoJiblla
yenoBeka. PakTopbl 30pOBbs (AyTOTPEHUHT, 3aKallMBaHUE, JABUTaTelbHasi akTUBHOCTH). [lcuxudeckoe u
¢du3nUeckoe 3710pOBbE YEIIOBEKA.

5.16 Ilpenynpexnenue TpaBmarusma. CocrosiHUs, TpeOyromue goBpayeOHON mnomomu. Oka3zaHue
JI0BpaueOHOM MOMOIIY NPU TPaBMax U MOBPEXKJICHUAX ONMOPHO-IBUIATEIBHOIO annapara, KpOBOTEUCHHUSX,
OCTaHOBKE JIbIXaHHs U KPOBOOOPAIIEHHUSI, 0)KOT'aX, 0OMOPOKEHUAX U JApyTHUe.

6. IBoJIIOIMA JKMBOH NPHUPOABI

6.1 Pa3zputHe »BONIOIIMOHHBIX UIeW. 3HaYeHUE 3BOMOLMOHHOM TeopuH Y. JlapBrHa. CHHTETHYECKAs] TEOPUS
9BOJIIOIUH. DiieMeHTapHble dakTopsl Bomtorun. Mecnenosanus C.C. YerBepukona. Posb 3BOMIONMOHHOM
Teopud B (OPMUPOBAHHMU COBPEMEHHON €CTECTBEHHOHAay4HOH KapTUHbBI Mupa.6.2 Bua, ero kpurepuw.
[Monmynsauust — CTpyKTypHas €IMHMLA BUJA M 3JIEMEHTAapHas €JUHMIA HBOJIONUH. XapaKTEPUCTUKH
MOMYJISUUN. ['eHeTHKa TOMyJISIHMA.

6.3 JIBIWKyIIMe CHJIBI IBOJIIOIMM, MX B3aUMOCBS3b. MyTanMM Kak MaTepuail Uil MCKYCCTBEHHOIO M
ecTecTBeHHOro orbopa. EctectBenHblif 0oTOOp, €ro Qopmel, BUIbl OOpPHOBI 3a CYIIECTBOBAHUE.
MuxposBomtonst. OOpa3oBanue HOBBIX BHIOB. CrocoObl BUI000pazoBaHMs. Pe3ynbTaTbl 3BOJIOIMH:
IPUCTIOCOOJIEHHOCTh OPraHW3MOB K cpele oOuTaHWs, MHOrooopasue BHIOB. MaKpo3BOIIOLUS.
OO6pa3zoBaHue TaKCOHOB HaABHI0BOTrO paHra. Hanpasnenus u nyru sBomorun (o A.H. Cesepuosy, U.1.
[[Imanbray3eny): OHOJOTHYECKHH TMPOTpecc W perpecc, apoMopdo3, HANOANANTAIMS, JeTEHEpaIus.
[IpuumHbl OGHOJOrMYECKOrO Mporpecca M perpecca. Jloka3zaTenbCTBa HBOJIOLMHM SKUBOH HPUPOIBI.
Breimupanwe BUIOB ¥ €10 IPUYIHHEI.

6.4 I'unore3bl BOZHUKHOBEHUS KM3HU Ha 3emsie. OCHOBHbBIC HANpaBICHHUS U apoMOp(}O3bl B 3BOIIONUU



pacTeHuil ¥ KUBOTHBIX. Y CIOXKHEHUE >KMBBIX OpPraHM3MOB Ha 3€MJIEB IIPOLECCE IBOIIOLHH.

6.5 IlpoucxoxaeHue venoBeka. YeaoBeK Kak BHJ, €M0 MECTOB CUCTEME OpraHMUYECKOro Mupa. ['umoresbl
IPOMCXOX/IECHUST 4YEJIOBEKa COBPEMEHHOTO BHUJAA. JIBMXKyIIME CHJIBI M 3Tallbl 3BOJIOLHUM YeJOBEKa.
Buonornyeckue u counanbHbie (PaKTOPbI IBOIIONMHU YenoBeka. EAMHCTBO YelloBeUeCKUX pac, MPUUUHBI UX
(dopmupoBaHus. AanTUBHbIE TUIBI 4YeloBeka. buoconuanbHas npupoja uenoBeka. CouuanbHas u
IPUPOJIHAs CpeAbl, aAaNTalus K HUM 4eJI0OBEKa.

6.6 Pa3zButHe pactutenbHoro mupa Ha 3emie. OCHOBHBIE STalbl HCTOPHUECKOTO PA3BUTUSA M YCIOKHEHUS

PacTUTEIBLHOIO MHpa Ha 3eMIIE.

6.7 Pa3ButHe xuBOTHOrO Mupa Ha 3emsie. OCHOBHBIC ATAllbl HCTOPUYECKOTO PA3BHUTHUSI U YCIOKHEHUS
YKUBOTHOTO MUpa Ha 3eMJe.

7. JKocucTEMBbI U MPUCYLIHE UM 3aKOHOMEPHOCTH

7.1 Ilpenmer m 3amaum skonoruu. Cpeapl OOMTaHMS OPTaHU3MOB, AJaNTalUd K HUM. OKOJOTHYECKHE
daxTopsl: abuornyeckue, OMoTUYECKHE, aHTpoIroreHHele ¢aktop. Vx 3nauyenue. IlpaBwio ontumyma u
JMMUTHPYIOIIUX (HaKTOPOB.

7.2 Dxocuctema (OMOTEOLEHO3), €€ KOMIOHEHTBI: MPOXYLEHTHl, KOHCYMEHTBI, PEIYyLEHThl, HX pPOJIb.

BunoBasu npoctpaHCcTBEHHasl CTPYKTYpPbI 3KocucTeMbl. Tpodudeckue ypoBHU. Llenu u cetn nuranus, ux
3BeHbs. [IpaBuina skonormyeckoi nupamuabl. CocTaBieHHE CXEMIEpenad BEIECTB M 3HEpruu (1emneu
NUTaHMs). DKOJOTMYECKasl XapaKTepucTHKa BuAa. DaxkTophl, BbI3BIBAIOIIME H3MEHEHHE YHCICHHOCTU
HOMYJISILIMM, CIOCOOBI €€ PeryIupoBaHUsl.

7.3 Pa3zHooOpasue skocucteM (OuoreoneHo3oB). CamMopa3BUTHE U CMEHA HKOCHUCTEM. YCTOHYMBOCTH U
JMHAMUKAKOCHCTeM. bronornueckoe pazHooOpasue,caMOperylsiiusi U KpyroBOpOT BEIIECTB — OCHOBA
YCTOMUYMBOTO pa3BUTHS SKOcHCTeM. I[IpUuMHBI yCTOMUMBOCTM M CMEHBI 3KOocucTeM. l3MeHeHus B
IKOCHCTEMAaX TIOJ] BJIMSHUEM JEATEILHOCTH YeJIOBEKa. ATPOIKOCHCTEMBI, MX OCHOBHBIC OTIHYHUS OT
HOPUPOAHBIX FIKOCUCTEM.

7.4 buocdepa u ee rpanunsl. Yuenne B.U. Bepranckoro o 6uocdepe. KuBoe BemiectBo, ero (GyHKIHH.
OcobenHoctu pacmpeseneHust Ouomaccsl Ha 3emiie (OMomMacca MOBEPXHOCTH CYIIHM, MHPOBOro OKeaHa,
nouBbl). bronorudeckuii KpyroBopoT M MpeBpallleHHEe B3Hepruu B 6uocdepe, posib B HEM OpPraHU3MOB
pas3HbIX HapcTB.OBomonus 6uocdepsl. Hoocdepa.

7.5 I'moGanbHble U3MEHEHUsI B Ouocdepe, BbI3BaHHBIC JIEITEILHOCTHIO YelIOBeKa (HApYIICHHE 030HOBOTO
9KpaHa, KUCIOTHbIE JTOKIH, MapHUKOBBIA 3¢ ekt u ap.). [Ipobremsbl ycToWunBOro pa3BuTHs OHOC(hEpHI.
[IpaBuia noBefeHUs B IPUPOJHOM cpelie. BoccTaHOBUTEIbHAS DKOIOTHUS.

3.0PMbI ATTECTAIIMU U OHEHOYHBIE MATEPUAJIbBI

3.1. ®opMBbI KOHTPOJISA

Peanm3anus naHHOM MpOrpaMMBbl IpelyCMaTPUBAET TEKYIIUN M UTOTOBBIM KOHTPOJIb. TeKymun
KOHTPOJIb — OLIEHKA YPOBHS M Ka4yecTBa OCBOCHHUS TEM MIPOrPaMMBbI U TMYHOCTHBIX KaYeCTB 00 yUYarOIIUXCsl.
Texyuuit KOHTPOJIb MPOBOAUTCS B (popme TecTa.

OrneHka KauecTBa OCBOEHHUS MaTepuaia IPOBOJUTCS B XOJ€ HMTOTOBOIO KOHTpOJs B ¢opme
KOHTPOJIbHOM paboThI.

4. OPTAHU3ALIUOHHO-IIEJATI'OI'MYECKHE YCJIIOBUSA PEAJIM3ALIUN
ITPOI'PAMMBbI

4.1. YyeOHO-MeTOAMYeCKOE OOecniedeHHe MPOrpPaMMbl

B xone o0OpazoBaTenbHOro mpolecca MPUMEHSIOTCS TPYIIOBbIE W WHAWBHUIYyalbHbIE (DOPMBI
nesTeNlbHOCTH oOyuwatonuxcsa. [Ipy ocBoeHum mnporpammbl, mnpodeccroHanuzanus oO0yJaromuxcs u
(dopMHpOBaHHE HAYYHOTO MBILUIEHUS, MPOMCXOAUT BO B3aUMOCBS3H  CIEYIOUIMX METOJ0B OOYYEHUS:
HaTJIsJHO-TIPAKTHYECKOT 0, YaCTUYHO-TIOMCKOBOTO.

Hcnonb3yroTcss pa3ivyHble HArJIAgHbIe IOCOOMS W JAMJAKTHUECKUH MaTepuall, a TakKxke,
IPe3eHTalUH, pa3paboTaHHbIE PENOAABATEISIMU Kypca.



BocriurarensHbIil TIpoliecc B paMKax peald3aliid  JOTIOJHUTEIBHOW 00Ieo0pa3oBaTeabHOM
o0miepa3BUBAIONICH MPOrpaMMbl O0ECTICUMBACTCS HAa KaXKIOM 3aHITHHM B BUJIE Oecell W HampaBlIeH Ha
pellIeHNe CIeIYIONNX 3a1ay:

- (hopmupoBaHUE OOIIECTBEHHOW aKTUBHOCTH JINYHOCTH, TPAKIAHCKON MTO3UIIUH.

- KyJbTYpPBbI OOIICHHS U MMOBECHUS B COLIIYME,

- OPUCHTHPOBAHUE 0OYUAIOUINXCS HA BEJACHUE 3710pOBOr0 00pa3a KHU3HU U OTBETCTBEHHO OTHOCHUTCS K
CBOEMY 37J0POBBIO;

-BOCIIUTATh OTBETCTBEHHOCTh U IUCIUILTMHUPOBAHHOCTD.

Oco0oe 3HaueHue ynensercs GOpMUPOBAHHUIO MO3UTUBHBIX B3aUMOOTHOIIIEHUH BHYTPU JETCKO-B3POCIOrO
KOJUJIEKTHBA.

4.2. MaTepualbHO-TeXHHYECKHE YCIOBUS Peaiu3aluu MPOrpamMMbl
Jnist mpoBeieHust y4eOHBIX 3aHATHIA, PETYCMOTPEHHBIX Pad0Yei IPOTPaMMOiA, UCTIONIB3YIOTCS TOMEIICHHUS
YHUBepcUTETa, KOTOPBIE TMPEICTABISAIOT COOON ydeOHBIE ayAMTOPUH, OCHAIIEHHBIE O00OPYIOBAaHUEM U
TEXHUYECKHUMHU CPEICTBaMU OOydeHUs (HOYTOYKH, CTallMOHAPHBIE KOMIIBIOTEPHI, MYJIbTUMEIUUHBINA
IPOEKTOP, MPOEKIMOHHBIA SKpaH WM MHTEPAKTHBHAS OCKA, TEIEBU30p, KOH(EpeHI-MHUKPO(OH, OJIOK
yIpaBiIeHUs 000pyIOBaHUEM).
YHUBeEpcUTET 00ecredeH HEOOXOIUMBIM KOMIUIEKTOM JIMIIEH3MOHHOTO W CBOOOIHO PacIpOCTPaHSIEMOTO
IPOTPaMMHOTO OOeCIedeHUs: (COCTaB OMpeAesseTcs B padoyeid mporpaMMme TUCIHMILIMHBI M TOJUICHKHT
OOHOBJIEHUIO NTPU HEOOXOAUMOCTH).
[TpoBoaMTCS O3HAKOMUTENbHOE MOceleHue kadenp u Mys3eeB YHuUBepcuTera Juis 0Ooyiee HarJisIHOTO
npezcTaBiIeHus 00 00pa3oBaTEILHOM IPOIIECCe Ha TIEPBOM-BTOPOM Kypcax By3a.

5. CIIUCOK JIMTEPATYPbI

5.1 Tepemos, Anekcanap BanentunoBuu. buosnorus. buonorndeckue cucremsl u npoueccsl. 10 knace :
yuebHuK / A. B. Tepemos, P. A. IlerpocoBa. - Mocksa : BJIAJIOC, 2021. - 223 c. : un., uB. ui., HopTp.,
Tadi.; 22 cm. - (PIrOC).; ISBN 978-5-907433-32-8

5.2 Tepemos, Anekcanap BanentunoBuy. buosnorus. buonorndeckue cucremsl u mporeccsl. 11 kmace :
yueOnuk / A. B. Tepemos, P. A. Ilerpocosa. - Mocksa : BIIAJIOC, 2021. - 214, [1] c. : ui., mopTp., TaoOI.,
B. WI., TOpTp.; 22 cm. - (PI'OC).; ISBN 978-5-907433-34-2

5.3 Obmas ouonorwus : yaeonuk s 10-11-x kimaccos cpenneii mkoist / [, K. bensies, A. O. PyBunckuid,
H. H. Boponuos u np.]; mox pexn. . K. bensesa, A. O. Pysunckoro. - Mocksa : [Ipocsemenue, 1991. -
270, [1] c. : mi.; 22 cm.; ISBN 5-09-003365-X

5.4 Kopuaruna, Bepa AnekcanapoBHa. buonorus : Pactenus, 6akrepuu, TprObIL, JIUIIAWHUKY : Y4eO. s
6-7 k1. cpen. mk. / B.A. Kopuaruna. - 24. u3n. - M., 2002. - 256 c. : uB. wi.; 21 cm.; ISBN 5-901860-24-1

5.5 Jlattomun, Butanuit BuktopoBud. buonorus. XKusotusie [Tekcr] : 7-if kiace : paboyas TeTpaap K
yueOnuky B. B. Jlatromuna, B. A. [llankuna "buonorus. XKusotasie. 7 xknacc" : [12+] / B. B. JlaTtomuH,
E. A. JlamexoBa. - 7-e u31., ctep. - Mocksa : J[poda, 2016. - 175, [1] c. : un.; 24 cm. - (TecroBsie 3a1anus
EI'D).; ISBN 978-5-358-16209-9

5.6 Poxnos, Banepssin Cepreesud. buosnorus. 8 kinacc. Yenosek u ero 370poBbe [ Tekct] : yueOHUK amst
obmeoopazoBarenbHbIX opranu3anmii / B. C. Poxios, C. b. Tpodumog. - 13-e u3., nmepepad. - Mocksa :
Muemo3suna, 2018. - 296 c. : uB. wi., moptp., Tadx.; 22 cm. - (GI'OC).; ISBN 978-5-346-03761-3

5.7 Canun, Muxaun Pomanosuu (1925-2015). buonorus. Yenosek. 9 [knacc] [Teker] : yueOuuk / M. P.
Canun, H. U. Conun. - Mocksa : [Ipoda, 2014. - 304 c. : wi., mopTp., IIB. WI., TOPTP.; 24 cM. -
(Beprukans. ®I'OC) (YMK "Xwusoii opranuzm").; ISBN 978-5-358-09879-4



5.8 Mycradun, Anekcanap ["azucoBud. bronorus : 1151 BEIMYCKHUKOB ITKOJ M TIOCTYTAIONTUX B BY3HI :
yaeOHOoe TocoOue JIsl TPYIIIBI CIIeIUAIbHOCTEH 1 ipodeccuii "3apaBooxpaneHue” cpeaHero
npodeccuonabHOro o0pazoBanusi / A. I'. Mycradun ; mox pegakuueii npodeccopa B. H. Apsiruna. - 23-¢
u31., crep. - Mocksa : Kaopyc, 2021. - 584 c. : wi., t1abmn.; 21 cm.; ISBN 978-5-406-08009-2

5.9ComnoBkoB, Imutpuit Auapeesud. EI'D o 6uonoruu. [IpakTudeckas moaroToBka : [pa3aeinbl OMOJIOTHH:
0O0TaHUKa, 300JI0THUs, aHATOMHSI, 001IIast OMOIOTHS, TECTHI IO OTACIBLHBIM TEMaM H 110 KaXJI0My pa3fely,
UTOTOBBIE TeCThI B HOBOM (hopmate EI'D mo Bcemy kypcy] / . A. ComoBkoB. - 6-¢ u3a. - Cankr-Iletepoypr
: BXB-Iletepoypr, 2020. - 623 c. : wi., Tabmn.; 24 cM.; ISBN 978-5-9775-6622-3

5.10 Enunblii TOCy1apCcTBEHHBIN 3K3aMeH. broiorus : TUIOBBIE YK3aMeHAIMOHHBIC BapuaHThI: 30
BapuanToB / B. C. Poxnos, H. B. Kotukoga, B. b. Canenko, A. A. MakcumoB ; moj penakmueii B. C.
Poxnosa. - Mocksa : Ham. o6pazoBanue, 2021. - 366 c. : ui., Tabmn.; 28 cm. - (IIpoexT ¢ yuactuem
paszpabotrunkoB KUM EI'3) (EI'D. ®UIIU - mikoine).; ISBN 978-5-4454-1432-2

5.11 Enusblil rocyaapcTBEHHBIN 3k3aMeH. bronorus : TpeHUpOBOUHBIE U TUIIOBBIE 3K3aMEHAI[MOHHBIE
BapuanThl : 30 BapuanToB / B. C. Poxios, H. B. Kotukosa, B. b. Canenko, A. A. MakcuMoB ; 1tof
penaxuueii B. C. Poxisosa. - Mocksa : Hau. oOpa3oBanue, 2022. - 367 c. : uin.; 28 cm. - (EI'D 2022)
(ITpoexT ¢ yuactuem pazpadborunkoB KM EI'D) (Hosas monens KM EI'D. 30 BapuanTos) (2022.
OUIIN - mxone).; ISBN 978-5-4454-1530-5

5.11. Tlepeyenn pecypcoB HHPOPMAITMOHHO - TEIIEKOMMYHHKAITMOHHON ceTn «HTepHET», HEOOXOTMMBIX
JUTSL OCBOCHHS JTUCIIUTUTHHBI:

https://fipi.ru/
https://oge.sdamgia.ru/

https://www.youtube.com/
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