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1. O6mas xapakTepucTHKa padoyeii mporpaMmMsbl 001 e00pa3oBaTEIbHOM
AUCHHMNIAHBI

1 Mecro nucuunaunsl B ctpykrype OOII CIIO

Hucnyrnriga bronorus OTHOCUTCS K BapUATHBHOM 9acTH 001e00pa3oBaTeIbHOM
IOATOTOBKH oOpazoBaTensHol mporpammbl CIIO B cootBerctBum ¢ PI'OC mo
cnenuansHocTd 20.02.01 Oxomormueckas 6e30IaCHOCTh NMPHUPOIHBEIX KOMILIEKCOB,
HampaBJIeHHOCTh IporpaMMsl [IpoMelnenHas 6e30macHOCTh U 3alliuTa OKpY Karoleii
CpensL.

1.2. Ienu n 3apa4m QI CHUNIHHBI

3agayamMM TUCLUILTAHEI SBJISIOTCS:

— chopMupoOBaTh MIOHUMAHUE CTPOSHHS, MHOTOO0OPas3ksi i 0COOEHHOCTEN KUBBIX
CHCTEM Pa3sHOI'o YPOBHS OpraHU3alllH, 3aKOHOMEPHOCTEH MPOTEKaHUST OMOIOTHIECKUX
IIPOIIECCOB U SIBIEHUM B OKpY’KalolleW cpene, LEeJOCTHOM HaydHON KapTHHBI MHpa,
B3aHMMOCBSI3U U B3alMO3aBHUCUMOCTHU €CTECTBEHHBIX HAYK;

— Ppa3sBUTh YMEHHS OIpelNessITh XXHUBBIE OOBEKTHI B IPHPOJAE; IPOBOIUTH
HaONIONEHUS 3a SKOCHUCTEMaMH I BBISBICHUS €CTECTBEHHBIX W AHTPOIOIEHHBIX
U3MEHEHUH, NHTEePIIPETUPOBATh PE3YIbTaThl HAOTIOJeHUH;

— c(OopMHpOBaTh HAaBBIKA IIPOBEACHHS IMPOCTEHIIMX  OHOJOTHYECKUX
OKCIIEPUMEHTAIBHBIX UCCIIEN0BaHUM ¢ COOMI0OICHUEM IIpaBUil 0€30I1aCHOr0 OOpaIleHH S
c 00BeKTaMH U 000pyIOBaHUEM;

— Pa3BUTh YMEHUS HCIOIB30BaTh HH(YOPMALUIO OHMOJOIMYECKOro XapaKkrepa Hs3
Pa3IUYHBIX HICTOYHUKOB;

— c(OpMUPOBATH YMEHHUS IIPOrHO3UPOBATH ITOCIEACTBIS CBOEH JeSTeIbHOCTH 10
OTHOLIEHMIO K OKpY)KaIOIleW cpene, COOCTBEHHOMY 3IOPOBBIO; OOOCHOBEIBATH M
CO0JIF0JaTh MePHI POGUITAKTHKY 3200 I BAHHUI;

— c(OpMUPOBATH IOHUMaHHE 3HAYMMOCTH JOCTHKEHUH OMOJIOTHYECKON HAYKH U
TEXHOJIOIMA B IPAaKTUYECKOM IESTENbHOCTH YelIOBEeKa, Pa3sBUTUM COBPEMEHHBIX
MEIULUHCKIX TEXHOJIOTUM U arpoOUOTEXHOJOTHH.

Heabro qucuunIuHEel bronorus SBiseTcs oBlaieHue 00y IaOIIUMUCS 3HAHUSIMMU
O CTPYKTypHO-(QYHKIIMOHAILHOW OpraHu3alldd >KMBBIX CHCTEM pPa3HOIO paHra M
IPHOOPETEHHE YMEHMH WCIOJB30BaTh STH 3HAHUS JJIS TPAMOTHBIX IEHCTBHH B
OTHOLIEHUH OOBEKTOB XUBOW IPUPOJBI U PEIIeHUs PA3IHIHBIX KU3ZHEHHBIX MPOOIIEM.



3. Ilnanupyemble pe3yabTaThl OCBOEHHS 001I€00pa30BaTeIbHOM
aucuuIaHbl B cootBeTcTBHH ¢ PI'OC CIIO u Ha ocnoBe PI'OC COO.

3.1. Komnerennum, 3aKkpenjieHable 3a pucuuninunoii B YII:

OK-1. Br6bupatrs croco0sl pelreHus 3amad MpoPecCHOHATBHON AesITeIbHOCTH
IIPUMEHUTEIBHO K PA3IUYHBIM KOHTEKCTaM

Iloxa3aTeJu HHAUKATOPOB JOCTHKEHHS KOMIIETEeH Mt

3Hanus:

31.1. OcHOBHBIE MOHATUS ¥ TEPMHUHLI OHOJIOTHH: KJEeTKa, OpraHW3M, BHI,
sKocucTeMa, buochepa. ‘

31.2. ®yHOmaMeHTaJbHbIE CBOMCTBA JXUBOM MaTepud (OOMEH BeEIECTB,
HACJIENCTBEHHOCTh, H3MEHYUBOCTH, POCT, Pa3BUTHE, Pa3APAKUMOCTH); OCHOBHEIE
YPOBHH OpraHHU3alMy >KUBOM IPUPOBI M UX B3aUMOCBSI3b.

Ymenns:

V1.1. Pabortate ¢ Omosormueckoil uHboOpMaIuell, MpeaCTABICHHOW B BHIE
TabuI, rpaduKoB, CXeM.

V1.2. AnanusupoBaTh OHONOTHYECKHE IIPOIECCHl Ha pPasHBIX YPOBHIX
OpraHU3aliH KU3HU.

Komnerenuus, 3akpensieHnasi 3a nucuunannoi B YII:

OK-7. ConelicTBOBaTh COXpaHEHHIO OKPYIKAIOIIeH CpeIbl, pecypcocOeperKeHHIo,
IPUMEHATH 3HaHUSA 00 M3MEHEHHU KJIMMarTa, IPUHLUIIE OepeXInBOro IPOU3BOICTEA,
3(Q(PEKTUBHO NeHCTBOBATh B YPE3BBIYAHHEIX CUTYALIHSX.

Iloxa3aTesm HHAUKATOPOB XOCTHKEHUSI KOMIETEHIU i

3uanus:

32.1. OcHOBHEBIE 5KOJIOTUYECKHE 3aKOHBI U IPUHITHUITE] YCTOHYUBOTO Pa3BUTHS.

32.2. BuusHue (akTOpOB cpembl Ha 3I0pPOBbe dUeloBeka  (BKIIOUas
poQeccuOHaNbHBIE PUCKU I OQUCHBIX PaOOTHHKOB).

Ymenus:

¥2.1. OueHuBaTh BIUSHUE aHTPOIIOI'€HHBIX (DAKTOPOB HA OKPYIKAIOIIYIO CPEY.

V2.2, IlpuMeHsTh 3HaHUA 110 OUOJIOTUHU A7 OOBSICHEHUS SABJICHUN OKPY KAIOIIIEi
Cpesl ¥ COXpaHEeHHsI COOCTBEHHOT'O 37TOPOBBSL.

3.2. TexnoJsiorun, o6ecneynBawmue GopMHpPOBaHHE KOMIETEH U
IIpoBeneHne TeKIUOHHBIX 3aHATHM, IPAKTHYECKUX 3aHATHIA.



4. TpynoeMKOCTh AMCHUIIMHLI M BHIBI Y4e0HOI paGoThI

Tabnuma 1. Pacnpenenenue Tpyq0eMKOCTH TACHUAIUIAEEL

II0 BUJaM y4eOHOH paboThI

Bup yueoHoii padoThl AKageMUYeCKHX JACoB
OO1mas Tpya0eMKOCTh AUCIMILIAHEL 56
AyauTopHsble 3aHATHS (BCEro) 30
B Tom uucre:
Jlexrumn 15
ITpaxTuyeckue 3anstus (113) 15
JlaGoparopnslit npaktuxym (JIP) He mpenmycMOTpeHs!
CamocrosiTenbHas pagora (Bcero) 26
B Tom gncrne:
Kypcosas pabora HeE peIyCMOTpeHa
Jlpyrue BUOBI CaMOCTOSTENBHOM PaboThI:
- IOATOTOBKA K IMPAKTUYECKUM 3aHATHIM 15
- BBIIIOJIHEHHE CAMOCTOATENbHBIX paboT 5
KoHTpons TexyIuii ¥ MpoMex Ky TOUHELH 6
(mud hepenImpoBaHHbIf 3a4eT)
IlpakTHYecKkas NOAroTOBKA (HABBIKH) NPH 0
peanu3anuu AUCHUILIHHBI (BCEro)

5. CTpykTypa u coaep:kaHue AUCHUNITAHBI
5.1. CTpykTypa JuCHENIHHBI
Tabnuna 2. Moxynu TUCIUIUTUHEL, TPYAOEMKOCTD B Yacax U BUIBI y4eOHOM
a00THI

Ne  Hammenomanue pasgeno | TpynoemxocrnJIexuualIpakrua,  Jla6. Cam.
Yachl 3aHATHSA [IPAKTUKYM padoTa

Paznen 1. Knerka — ctpykTypHO-

1 |byHKIMOHANBHAS eIUHUIA 16 5 4 - 7
KHBOTO

5 Pazpen 2. Crpoenne u QynKumu 16 5 4 i 7
opraHmusma

3 |Paznen 3. Teopus 5BOIIOIHH. 6 2 - - 4

4 -|Pazgen 4. Oxonorus 12 3 3 - 6

5 |Paznen 5. buosnorus B XKU3HH 6 - 4 - 2

Bcero Ha gucnuniauHy 56 15 15 - 26

5.2. Conep:xanue THCHMILIAHBI

Pazpen 1. KiieTka — cTpyKTYpHO-(QYHKIMOHAIbHAS €IHHANIA JKHBOIO

Tema 1.1. Buonozua kak Hayka. O6uan XapaKmepUcmuKa HcusHu.

CospemeHnHbIe oTpaciu OHonorpueckux 3HaHuil. CBsi3b OHONOTUE C IPYTUMHA
Haykamu: Ouoxumus, 6uodusuka, OWoHWKa, reHoreorpadus u ap. Poas u Mecto
Ouonorux B (OPMHPOBAHHU COBPEMEHHOW HAYYHOM KapTHHBI MHpA. YPOBHH
OpraHu3aldy XUBOW Marepuu. OOLIas XapakTePUCTHUKA JKHU3HU, CBOMCTBA JKHUBBIX
cucTeM. XMUMUYECKHM COCTaB KIIETOK



Tema 1.2. CmpykmypHo-@yHKyUOHANbHAA OP2AHU3AUUA KILEMOK.

Krnerounas teopus (T. Ilsamm, M. Illneiizen, P. Bupxos). OcuoBusle
TIONIOKCHHS COBPEMEHHOU KJIETOYHOM TeopuM. THIBI KIETOYHON OpraHM3amuiu:
IPOKAPUOTUYCCKUM ¥ 3yKapuoTHIeckui. OIHOKIETOYHBIE W MHOIOKICTOYHEIE
opranusMel. CTpoeHne mHpoKapHOTHYecKod KineTKd. CTpOeHHe SYKapHOTHYECKO:H
KnerkH. Hexnerounsie popmsl sxusHU (BUpyCHl, 6akTeprodarn)

Tema 1.3. Cmpyxkmypho-@ynKyuonansusie pakmopst Haciedcmeennocmi.

XpomocomHast Teopust T. Moprana. Ctpoenue XpoMocoM. XpoMOCOMHBIH Habop
KJIETOK, TOMOJIOTUYHBIE ¥ HETOMOJIOTUYHBIE XPOMOCOMBI, TaIlIOMIHBIN U TUTLTOMTHbIH
Habop. Hyknewmnossre kucnots: JJHK, PHK HaxoxIeHHe B KIeTKe, WX CTpOeHHEe U
$yHkiur. MaTpudHBIe IIPOLECCHI B KIETKe: pPEIUIMKALMS, OGHOCHHTE3 Oenka,
penapauus. I'eseTnyueckuii Kox 1 ero cBOHCTBa

Tema 1.4. Obmen eewgecme u npespaugerue Inepzuu ¢ Kiemxe.

Ilonstre MeTabomusM. ACCHUMWIAIUA M IUCCHMUIALAS — JBE CTOPOHEBI
MeTtabonuszMa. TUIIEI 06MeHa BeLIeCTB: aBTOTPOMHEIH 1 reTepOTPOMHEIH, a3pOOHEIH U
aHaspoOHeIi. [Tnactiyeckuit oomen. ®otocuuTe3. XeMOCHHTES.

Tema 1.5. Kuznennotii yukn knemxu. Mumos. Meiios.

Knerounsiii nukn, ero mepuoxsl. MwuTos, ero cCrammi ¥ IIPOHCXOASANIHE
nponeccsl. buonormdyeckoe 3HadeHume MuTo3a. Melo3 m ero crammu. IloBenenue
XpomocoM B Meriose. Kpoccunrosep. Bruonoruueckuii cMreich Meiiosa

Paszpen 2. Ctpoenne u ¢pyuxuum opraguzma

Tema 2.1. Cmpoenue opzanuzma.

MHuorokneroqHsie OpraHu3MbL. ['0MeOCTas OpraHM3Ma ¥ €ro IHOIIepXKaHde B
IIPOLIECCE JKUZHENESTEILHOCTH

Tema 2.2. Dopmyl pazmHosicenus opzanu3mos.

Buner Gecronmoro pasmuoxenus. IlomoBoe pasmHOxenue. |ameroremes y
JKUBOTHBIX. CriepmaToreHes u oorees. CTpoeHHe NOIOBEIX KieTok. OIIoI0TBOpeH e,

Tema 2.3. Onmozenes pacmenuii, #cUeOMHBIX U YeL08EKA.

IlocTaoMOpronansueiii  mepuos. CTamuu [OCTIMOPHOHATBHOTO pPasBUTHS Y
JKHBOTHBIX U qenoBeka. IIpsmoe u Hempsmoe pasButHe. Bruonoruyeckoe crapenue u
cMepTh. OHTOreHe3 pacTeHuii.

Tema 2.4. 3akonomeprocmu nacnedosanus.

3akoHbl I'. Mennens OCHOBHBIE TIIOHSTHS TI'€HETHKIL 3aKOHOMEPHOCTH
oOpasosanmst ramer. 3akombl I. Mennens (MOHOrHOpHAHOE u IOJUTUOpHIHOE
CKpelyBaHue). B3aumoeiicTeue reHos

Tema 2.5. Cyennennoe Hacneoosanue npusHaKos

3axous! T. Moprana. CrielieHHOe HaclleTOBaHUe F'eHOB, HAPYIIEHHE CLETIeHH.
Hacnenosanue npu3HaKoOB, CLENIEHHBIX C TIOIOM.

Tema 2.6. 3akonomeprocmu usmenuugocmu.

VI3MEHYMBOCTh IPU3HAKOB. BUIBl H3MEHUYMBOCTH: HACIENCTBEHHAS U
HEHACIIeJICTBeHHAs. 3aKOH FOMOJIOTUYECKUX PSNO0B B HACIENCTBEHHON H3MEHUYHMBOCTH
(H.W. BaBunos). MyTaruoHHas Teopyst H3MeHIMBOCTH. BUIBI MyTanuii u IPUYUHBI IX
BO3SHHKHOBeHUs. Kapuwormm uenoBeka. HacnencrseHHBIe 3a60iieBaHHS 4YeIOBEKa.
I'eHHBIE ¥ XpOMOCOMHBIE (OJNe3HM 4enoBeKa. bBONE3HH C  HaclenCTBEHHOMN



IIPeIpaCIIONI0KEHHOCTHI0. 3HaYeHHe MEeIUIUHCKON IeHeTHKH B IPENOTBPALIEHUM M
JIEYECHUH TeHETUYECKUX 3a00IeBaHU YeTOBEKA.

Paznen 3. Teopusi a3Boronuu

Tema 3.1. Hemopusa 3601104uonnoz0 yuenus. Mukposeonouus.

Ilepsrie sBomonmonHple koHuemmu (OK.B. Jlamapx, X.JI. Broddomn).
Osomonuonnas teopus Y. lapeuna. CuHTETHYECKAs: TEOPHUS SBOIIOLMY 1 €€ OCHOBHBIE
nonoxenuss. Muxpospomonus. [lomynsanus kak 3jeMeHTapHas eOUHHUIA 3BOJIOLMH.
['eHeTHYeCKHE  OCHOBBI ~ JBONIOLHMH.  OJJeMEHTapHble  (AKTOpPhl  JBOIIOIHIL
EcTecTBeHHEIA 0TOOp — HaIpaBIAIOIME (akTop 3BoJOIMHA. Bumoobpasosanue Kak
Pe3yNbTaT MUKPOIBOJIFOLIHHL.

Tema 3.2. Maxposeonioyua. Boznuknoeenue u pazeumue xcusnu Ha 3eme.

Maxpossomonusa. ®opMBel ¥ OCHOBHBIE HampaBieHus Makpossoyomuu (A.H.
CesepuioB). Ilytu  pmocTikeHus  Guonormdeckoro mporpecca. CoxpaHeHHe
buopasHooOpa3us Ha 3emie. [ MMOTE3Bl ¥ TEOPHH BO3HMKHOBEHHS XHM3HHM Ha 3eMmie.
IlosiBieHne NEPBBHIX KIETOK M KX 9BOMIOLMS. IIpOKApHOTHI U 3YKAPHOTHL.
IIporcxoxieHre MHOTOKIETOYHBIX OPraHM3MOB. BO3HUKHOBEHWME OCHOBHBIX IIApCTB
9YKapUOT.

Tema 3.3. Ilpoucxodxcoenue uenosexka — AHMpPONOZeHes.

AHTpononorus — Hayka o uenoBeke. CHCTEMATHYECKOe IIOJIOKEHUE YeTIOBEKa.
CXOZCTBO M OTIHMYMS 4eloBeKa C JXKUBOTHBIMH. OCHOBHEIE CTaJMU aHTPOIOIeHe3a.
OBOJIONHS COBPEMEHHOIO JelloBeka. UenoBedeckue pachl M UX €IUHCTBO. Bpems u
IIyTH paccCelieHus YejaoBeKa 1o IaHere. I[IpucnocoOieHHOCTs deloBeKa K pasHbIM
YCIOBUSM CPEJIbL

Paznen 4. Jxonorus

Tema 4.1. Ikonozuueckue haxkmopot u cpedvl HcuzHu

Cpensl oOWTaHHA OpraHM3MOB: BOJHASA, HA3eMHO-BO3LYINHAs, IOYBEHHAS,
BHYTPHOpraHu3MeHHas. (DHU3UKO-XUMHYECKHE OCOOEHHOCTH  Cpel  OOMTaHMA
opranu3MoB. [IpucnocobneHus OopraHu3MOB K JXXHM3HH B PasHBIX cpenax. IloHsarue
skonormyeckoro (axropa. Knaccudukamms skomoraueckux ¢axkropos. IlpasBuio
muHuMyMa O. JIubuxa. 3axoH TonepantHocTH B. lendopmaa.

Tema 4.2. llonynayus, coobwecmea, IKocucmemol.

OKoJIoru4ecKkas XapaKTepUCTHUKA BHIA W IOMYJISALMH. DKOJNOrMYecKkas HHUIIA
BHJA. OKOJIOTMYECKUE XapaKTepUCTHKH momyisuud. CoobliecTBa M 3KOCHCTEMEL.
brorenos u ero crpykrypa. CBA3u MeXIy opraHusMamu B Guorenose. CTpyKTypHEIe
KOMITOHCHTBI OKOCHUCTEMBI: IIPOMYLIEHTHI, KOHCYMEHTHI, penyleHTH. Kpyrosopor
BEILECTB U MOTOK S3HEPIHHU B 3KocucTeMe. Tpodudeckre ypoBHH.

Tema 4.3. Buocgepa - 2nobansnas IxonozuvecKkas cucmema.

Passutue npencrasneHuil o ouochepe B Tpymax B.M. Bepuaackoro. O6mactu
Ouocdepsl M ee KOMIOHEHTHL JKuBoe BemiecTBO 6HOChephl W €ro (QyHKIHH.
3aKOHOMEPHOCTH  CyIlecTBOBaHMS Ouochepsl. Ocobennoctd OGuochepsl  Kak
rnobaneHOM skocucTeMsl. JlmHamMuYeckoe paBHOBecue B Ouochepe. KpyroBopots:
BEIECTB M OMOreOXMMMYECKHe ITMKIBL. [ JI00albHBIE 3KOJOTHYECKHME IPOOIEMBI
COBPEMEHHOCTH

Tema 4.4. Bruanue anmponozennvix ghakmopos na ouocgepy.



AHTPOIIOTEHHBIE  BO3NEHCTBUS Ha Owochepy. 3arpssHeHds Kak BHI
AHTPOIIOI€HHOI'O0  BO3JEWCTBHA. AHTPOIIOIEHHBIE BO3AEHCTBUS Ha arMmocdepy.
Bosneticteus Ha ruapocdepy. BosmeiictBus Ha murochepy. AHTpPOIOIreHHBIE
BO3JEHCTBUA Ha OMoTHYeckue coolmecTBa. YTIyOlNeHHO H3y4YaroTCs OTXOJBL,
CBSI3aHHEIE C OIIPENeNeHHON Mpodeccued/crenuaTbHOCTRIO.

Tema 4.5. Bruanue coyuanbHo-IKON0ZUYECKUX HAKmopoe Ha 300poeve
yenogeka

310poBEe M €ro cocraBisomuye. OakTOpsl, MONOKUTENFHO U OTPHUIATENBHO
BIIUSTIOINNE Ha OpraHu3M yenoseka. [IpobiieMa TeXHOTeHHBIX BO3IEHCTBIM Ha 3I0POBBE
yenoBeka (37eKTPOMarHUTHBIE II0JIsL, OBITOBAS XMMUS, H3OBITOUHEIE [IyMEI, PaIHALs
¥ T.IL.). AZlanTanys opranu3Ma 4ejioBeka K pakTopam OKpy Karolei cpeasl. [IpHHIMIEL
GopmupoBaHHs 3TOpOBbe-cOeperaromero moseneHus. Ouznyeckas AaKTUBHOCTh H
30poBEe. broxumudeckue acieKThl PAITHOHATBLHOTO ITHTAHK.

Paznen 5. buosorust B sKa3HH

Tema 5.1. Buomexnonozuu 6 HcU3HU KAHCO020.

Ilonutuyeckue WHCTUTYTHL. IlonmTHuecKkass IesSTeNbHOCTh. llomuTHYecKas
CHCTeMA OOIIEeCTBa, ee CTPYKTypa M GyHkiwmu. Iloauruueckas cucteMa Poccuiickoit
Qenepanuy Ha COBPEMEHHOM JTame. [ OCylapcTBO Kak OCHOBHOM MHCTHUTYT
HONUTUYIECKOM cucTeMbl. I'ocymapcTBeHHBIN cyBepeHuTeT. OYHKIUHM TOCYyIapCTBa.
®opma  rocynmapcrsa: bopma  mpaBieHus, dopMa  rocymapCTBEHHOTO
(TEPPUTOPHATIBEHOIO) YCTPOWCTBA, IMONUTHYECKUM pexkuM Tumonorms  dopm
rocynapcrea. «®PeneparuBHoe ycrpoiictBo Poccuiickoit ®emeparmn. CyObeKThI
rocynapcTBeHHor Binacté B Poccuiickoit @enepannu. ObecnieyeHne HaMOHAIBHOM
6ezomacHocTH B Poccuiickoit ®@enepanuu. I'ocynapcrBernas monutuka Poccuiickoit
®eznepanuy 10 IPOTUBOAECUCTBUIO SKCTPEMHUIMY.

5.3. JJaGopaTopHbie paGoThI
V4eOHBIM IIIaHOM He IPeTyCMOTPEHE.

5.4. IIpakTHyecKue 3aHATHS

Tabmuna 3. Tematuka, Gpopma npaktuueckux 3austui (I13) 1 UX TPyI0EMKOCTE

IlopsaxoBplii HOMEp pa3aena. Temarnka na6oparopuoro 3ansarus |Tpyxoemkocts)
Ne Templ B Jyacax
BemonseHue M 3amuTa IpaKTHYECKUX
pabotr: «CrtpoeHue KIeTKH (pacTeHus,
‘ JKHUBOTHBIE, TIpuUOBI) U  KJICTOYHBIE
Pazpen 1. BKIIIOYEHHUS (KpaxMal, KapOTHHOHIEI,
Tema 1.2. CTpykTypHO- XJIOPOILIACTHI, XPOMOILIACTHI)Y. 4
(QyHKIHOHAIBHAS OpraHu3anus Ki1eTok [IpefcTaBieHie YCTHBIX COOOIIEHMHA
[pe3eHTalue, IOATOTOBIEHHBIX  IIO
IIEPEYHIO ' HCTOYHUKOB,
PEKOMEHIOBAHHBIX MPENOAABATENIEM
Pemenue 3amau Ha  ompenelieHUE
BEPOSITHOCTH BO3HUKHOBEHUS]

Paznean 2.




Tema 2.4. 3akOHOMEPHOCTH HACIIEICTBEHHBIX IIPH3HAKOB, HCIOIB3YS]
HacleIOBaHUS METOJBI FCHETUKH YeJI0BEKa, COCTABIICHHUE]
TEHOTUIHNYECKIX CXEM CKPEIIMBAHUS
Pemenne npaxTuko-opueHTHPOBAHHBIX

Pazpnen 4. PacyYeTHBIX 3a7a4 Ha OIpeIeICHHe
Tema 4.2. ITonynsmust, cooOiecTsa,  |[UIOMAIM HACAKICHUHN NI CHUKEHUST 3
9KOCHCTEMBI KOHIIEHTPALlUU YTJIEKUCIIOTO ra3a B

atMocdepe CBOEr0 PeruoHa MPOKUBAHHS
Anami3  uHbOpPMAMH O  Hay4HBIX

Paznen 5 IOCTIDKEHUSX B 00JACTH I'€HETHYECKHX

Tema 5.1. BHOTEXHONOTHM B )KM3HE  |TEXHONOTHH, KIETOYHOHM HHIKCHEPHH,) 4

KaXXI0TO OMOTEXHOIOTHIA (o rpymnmam),
[IpeICTaBICHUE pe3yabTaTOB
HUCCIICIOBAHUS

6. CamocrosTenbHas padoTa 00yYarOmuxcsl M TEKYIHA KOHTPOIb HX
ycIeBaeMOCTH
6.1. Ilenn camocTOATENLHOM PaGoOThHI

®opMHUpOBaHHE CIIOCOOHOCTEH K CAMOCTOSTEIHHOMY IIO3HAHHUIO U 00YUYEHHIO,
IIOUCKY JIMTEPATyphl, OOOOMIEHNIO, O(QOPMICHUIO ¥ IPEICTABIECHUIO IIOXyYEHHBIX
pEe3yNbTaTOB, X KPUTHIECKOMY aHAIMU3Y, IOUCKY HOBBIX U HEOPAMHAPHBIX PEIICHIIHA,
apryMEHTHPOBAaHHOMY OTCTaMBAHUIO CBOUX MPEIONKEHUH, YMEHHH IIOATOTOBKHU
BEICTYIUIEHUMN U BEOEHUS JUCKYCCUH.

6.2. Opranusanus M cofep:KaHue CaMOCTONATELHON padoThI

CamocrosTenbHas paboTa 3aKII0YaeTCs B U3YYEHUH OTHEIBHEIX TEM Kypca ITo
3aJJaHUIO IIPEIoJaBaTellsd [0 PeKOMEHAyeMol UM y4eOHOM TuTepaType, B MOATOTOBKE
K 17a0OpaTOPHBIM U NPAKTUYECKUM 3aHATHSIM; K TEKYIIEMY KOHTPOIIO YCIIEBAEMOCTH;
IIOATOTOBKE K IIPOMEXXYTOUHOU aTTECTAIIHH.

Ilocne BBOIHBIX JIEKLIUH, B KOTOPHIX 0003HAYAETCSI COAEPIKaHKE AUCIUILIUHEL, €€
npobieMaTHka M IIpaKTW4decKas 3HAaYMMOCTh, CTYIEHTaM BBINAIOTCS 3aJaHUS Ha
CaMOoCTOATENBHYI0 paboTy. CTynmeHTHl BHIMONHAIOT 3amaunus B yackl CPC B TeueHue
CeMecTpa B COOTBETCTBMM C OCBOEHHEM Y4YeOHBIX pa3felioB. 3allluTa BBIIOJHEHHBIX
3a/laHUi IPOM3BOAMTCS IIO3TAlHO B Yachl JIAOOPATOPHBIX/TPAKTHYECKUX 3aHATHIA.
OnennBanye OCYIIECTBIIETCS II0 CONCPIKAHUIO M KaYeCTBY BBIIOJHEHHOIO 33JaHMS.
®opMa OLleHUBAHUS — 3a4eT.

Kpurepuu onieHuBaHUA

«32YTE€HO» BBICTABIISETCS CTYNEHTY 3a 3aJaHde, BEIIOJHEHHOE ITONHOCTEIO.
JlorycKaroTCsi MUHUMAJIbHBIE HETOYHOCTH B pacyerax.

«HE 3a4YTEHO» BBICTABIISIETCS CTYyNEHTY 3a HE IOJHOCTHIO BBITOJNIHEHHOE 3aMaHue
Y/WNY TIpY HAJIWIUH TPYOBIX OIIHOOK.

He 3aureHHBIe 3alaHusI CTYAEHT IOJDKEH HMCIPAaBUTh B YacChl, OTBEIECHHLIE HA
CPC, u ciaTh Ha IPOBEPKY CHOBA.



7. YuebHo-MeToanYecKoe H HHPOPMAUHOHHOE ObecnedeHre AHCIANIHHbI
7.1 OcHoBHas IMTEpaTypa MO AUCUHUININHE

1. baxenosa, M.A. OcHOBBI MoNeKymsIpHOi Guonorun. Teopus W NpPaKTHKA
y4ebHoe nocobue mis By3os / U.A. Baxenona, T.A. Kysnenosa. - 4-e u3n., crep. -
Canxr-TlerepOypr [u ap.] : JIans, 2025. - 140 c. : wr. - TeKcT : SMeKTPOHHEIE. - Pexxum
noctyma: mo noxmucke. - lara obpamenus: 01.04.2025. - OBC Jlans. - ISBN 978-5-
507-50519-7. - ID=185612-0)

2. buonorwus : yqebnuK 1714 By3oB / B.H. Speirun [u ap.]; nox penaxiwueii B.H.
Apsiruna, H. Bonkosa. - 7-e m3x., mon. u mepepab. - Mocksa : FOpaiir, 2025. -
(Beicmee o6pazoBanme). - TeKCT : aIeKTPOHHEIHA. - PeXHM JOCTYIA: IO IIOIKCKE. -
Hara obpamenus: 07.07.2022. - O6pazosarensaas miathopma FOpaiit. - ISBN 978-5-
534-04092-0. - (ID=112920-0)

7.2 JlonoJIHATeNbHAS JIUTEPATYPA 10 NUCUHHIJIHHE

1. buonoruss : y4eOHMK M NpPaKTHKyM IJii CpPEIHEro HpodecCHOHAIEHOIO
obpaszoBanus / mox penakiuei B. H. Speiruna. — 2-e 3. — Mocksa : M3naTenscTBo
¥Opaiit, 2025. — 377 c¢. — (IIpodeccronansroe obpasosanue). — ISBN 978-5-534-
09603-3. — Texkcr : anexTponnsIi / O6pasosarensHas mwiarpopma FOpaiiT [caiir]. —
URL: https://urait.ru/bcode/579596

2. buonorus. bazosslii u yriryOnenusiit yposru: 10—11 Kmaccel : y9e6HUK st
cpenHero obuiero obpasopanus / mox obmet penaxuuei B. H. Spsirusa. — 2-e usn.,
mepepab. u mom.— Mocksa: MsmarensctBo IOpaiit, 2025.— 378 c.—
(O6meobpazoBarenpupit  mukn). —  ISBN 978-5-534-16228-8. —  Tekcr
oNeKTpoHHBI  //  OOpasoBarensHas  iargopma  IOpaiit  [cafiT]. —
URL: https://urait.ru/bcode/579602

3. Haxaesa, B. 1. Buomnorus: reserrka. [pakTudeckuii Kypc : yae6HOe mocobue
JULSL CpeIHEro IpodeccuonanbHoro obpaszosanus / B. V. Haxaesa. — 2-¢ u3g., mepepab.
1 por. — Mocksa : Mzparensctso FOpaiit, 2025. — 216 c¢. — (IIpodeccronansHoe
obpaszosanne). — ISBN 978-5-534-20294-6. — TekcT : OIEKTPOHHBIA //
O6paszosarensnas miardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/557908

4. OOyxos, [I. K. buonorms: KIeTKH ¥ TKaHW : y4eOHHK IS CPEIHEro
npoeccuonansHoro obpaszosanus / JI. K. O6yxos, B. H. Kupuneskosa. — 3-e 3.,
mepepab. u gom.— MockBa: HWapmarensctBo IOpaiit, 2025.— 358 c.—
(ITlpodeccuonansHoe ob6pasoBanue). — ISBN 978-5-534-07499-4. — Teker
oNeKTpoHHBI  //  O6pasoparenpHas  miargopma  IOpaiit  [caiit]. ——
URL: https://urait.ru/bcode/564645

5. CmuproBa, M. C. EcrecrBosnanue: reorpadus, OGHONOIHS, 3KOIOTHS :
y4eOHUK ISl CpefHero mpodeccuoHanbHoro obpasosanus / M. C. Cvupsosa, T. M.
CmupHnoBa, M. B. BopoHesko. — 2-e u3n., nepepab. u go1. — MockBa : F3matensctso
IOpaiir, 2025. — 274 c. — (IIpodeccronansroe o6pasosanue). — ISBN 978-5-534-
09530-2. — Texker : anexrponHsIit // O6pasoBarenshas miatdopma IOpaiir [caift]. —
URL: https://urait.ru/bcode/577342




7.3. IlporpammHoe oGecniedenne N0 JUCHHINIAHE

- OC "Anbet O6pazosanue" 8

- YueOHbIN KOMIIIEKT IporpammHoro obecnedenus KOMIIAC-3D v18 mus
IIperogaBaTens

ITporpammuoe obecneuenne KOMITAC-3D v18

- MoiiOduc CranmapTHbIi

- WPS Office

- Libre Office

- Lotus Notes!Domino,

- LMS Moodle

- Marc-SQL

- Merallpo,

- Office nus moma u yue6s1 2013

- 7zip,

- «Koncynbrant ITmrocy»

- «l'apaHT»

-OCPEZ OC

- 1C:Ilpenmpusrue 8.

- I1O PIX.

7.4. Cnennaiu3uposanubie 6a3bl JaHHBIX, CIPABOYHbIE CHCTEMBbI, 3JeKTPOHHO-
OHOIHOTEYHBbIE CHCTEMBI, TPodeccHOHANIBLHBIE MOPTaabLl B MHTEpHET

ObC u munensuonHsIe pecypcbl TBI'TY pasMenieHs:

Pecypcsr: https://lib.tstu.tver.ru/header/obr-res

OK TBI'TY: https:/elib.tstu.tver.ru/MegaPro/Web

OBC "Jlanp": https://e.lanbook.com/

ObC "YruBepcurerckas 6ubnuorexa onnain": https://www.biblioclub.ru/
OBC «IPRBooks»: https://www.iprbookshop.ru/

OnexTpoHHast obpazoBaresbHas mardopma "FOpa#t" (BBC
«HOpaiity): https://urait.ru/

7. Hay4nas snextponHas 6ubnuorexa eLIBRARY:: https:/elibrary.ru/
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8. MarepnanbHO-TeXHHYECKOe o0ecnedeHre

Ilpy wnsyvenun mucIMIUTHEBL «BHONOTUS» HCTIONMB3YIOTCS COBpPEMEHHEIE
Cpe/cTBa O0YYeHNS: HATJIATHEIE IIOCOOHS, AHArPaMMBI, CXEMBI, TIPe3eHTALHH, YIeGHbIe
(GUITBEMEL

BosmoxxHa ~ JeMOHCTpanus  JIEKIHMOHHOIO  MaTephala ¢  [OMOIIBIO
IIPOEKIIMOHHOTO 000PYIOBAHSI.

9. OuenoYynbie cpescTBa AJIsl NPOBENEHHS NPOMEKYTOYHOMH ATTeCTauHH

9.1. Oueno4nple cpeacTBa AJIsi IPOBEJEHHsI MPOMEKYTOUHOM aTTECTAUMH B
dopme 3K3amMeHa

Y4eOHBIM ITaHOM SK3aMEH 10 AUCHHUIITIMHE HE IPEAYCMOTPEH.



9.2 Onenounmle cpencTBa AJisi NPOBEXEHHs] POMEKYTOYHOH aTTecTAMH B
dhopme 1uddepeHupPoOBaHHOro 3a49eTa

@oHupl oneHOYHEIX cpencTs (ganee ®OC) npepHasHAYeHB! I KOHTPOISA H
OLICHKH 00pa30BaTeNbHBIX JOCTHKEHUH CTYIEHTOB, OCBOMBIINX IPOrpaMMy y4eGHOH
JUCHUIIIIHEL «BHOTOrHsa.

®OC  paspaboTaHel Ha OCHOBAHMM OCHOBHOH  HpPOdecCCHOHAILHON
00pa3oBaTeNbHON IPOrpaMMbl 110 HAIPaBIEHMIO ITOATOTOBKH crenmansHoctd CIIO
07.02.01 Apxurextypa.

DopMmoii aTTeCTalMy IO IUCLUILUIMHE sBiseTcs auddepeHIupOBaHHEIN 3ader.
Urorom nrpdepeHIUpoBaHHOr0 3a4eTa SBISIETCS OLEHKA 3HAHWM M yMeHWt
00y4aromerocs 1mo nATuGaILHOM IIKae.

Hucno ok3amMeHalMOHHBIX OmretoB — 15. Uucnmo Bompocos (3amaHuii) B
OK3aMEeHAIMOHHOM Omiete — 3 (2 BOIpoOca Il KaTeropuM «3HAaTh» M 1 BOIpoc L
KaTETOPUU «yMETEY ).

- IIpomoimxuTenbHOCTS 9K3aMeHa — 45 MUHYT.

2. Illxama  ONeHMBAHMSI  IPOMEXKYTOYHONW  aTTecTalldd B  (opMe
I hepeHIMPOBAHHOTO 3a9eTa — «OTIMYHO», «XOPOIIO», «yIOBIETBOPHTEIBHOY,
«HEYIOBJIETBOPUTEILHO.

3. Kputepun oreHku 3a 9K3aMeH:

IUIS KAaTETOPUU «3HATHY:

BEIIIIe 6a30BOr0 — 2;

0a30BEIi — 1;

HIKe 6a3zoBoro — 0;

KPUTEPUU OLEHKU U €€ 3HaYECHUEe IS KATETOPUH «YMETH:

OoTCyTCcTBHE YMeHus — 0 6ar;

Hajgu4ue yMeHus — 2 Oaia.

KpnTepnu HTOroBoii oneHKy 3a 3a4er:

«OTIMYHO» - IIPU CyMMe OaJlToB 5 i 6;

«XOpOILIOY - IPU cyMMe OaioB 4;
«yIOBIIETBOPUTEIHHOY - IIPU CyMMe 0alIOB 3;
«HEYTOBJIIETBOPUTENBLHOY - IIpU cyMMe Oastos 0, 1 wim 2.

4. Bun nuddepeHInpoBaHHOro 3a4€eTa — MUChMEHHBIH.
5. basa 3aganuil, npenbsBIsieMas 00yYAOLMMCS Ha 3a4eTe:

. YPOBHH OpraHU3AIMH JKHBOM IPUPOILI i OHONOIMYECKHE CHCTEMEL
. Knetka kak 6uonorndeckas cucrema.

. OpraHusM Kak OMOJIOrHYecKas CHCTEMA.

. [lonyna1MOHHO-BUIOBOM YPOBEHb OpraHy3allyH.

. DKOCHCTEMHBIH U OGMOChepHbIi YPOBHA OpraHM3allii.

. Ctpoenue u GyHKINK KIETKH.

. Ctpoenne 1 GYHKIUH KIETOYHBIX OPraHOMIOB.

. OOMeH BeIecTB U IpeBpalleHre SHEPIUH B KIIETKE.

. DHEpreTUYecKHi OOMEH B KJIeTKe (IUCCHMUIISALINS).

O 0O 3O\ AW



10. IImactmueckuii oOMeH B kieTke ((GOTOCHHTE3, XEMOCHHTE3, OHOCHHTE3

Oenka).
11.
12,
13.
14.
15
16.
17.
18.
19,
20.
21.
22.
23.
24,

XPOMOCOMBEI, UX CTPOCHUE U HYHKIIUH.

JKM3HEeHHBIN MUK KIETKU: HHTepdasa U MUTO3.

DopMBI pa3MHOXKEHUS OPraHU3MOB: OECIIOJIOE U II0JIOBOE.
Metlio3, ero $a3bl ¥ OMOTOTUIECKOE 3HAYECHHE.

. OHTOTEHEe3 U ero nepuoIEL.

OMOpUOHATBHOE Pa3BUTHE OPTAHU3MOB.
3aKOHOMEPHOCTH HACJIEICTBEHHOCTH X M3MEHYUBOCTH.
MoHo- u qurubpuIHOe CKpeIuBatue.
XPpOMOCOMHAs TEOPHS HACIIENCTBEHHOCTH.
I'enetuka nona. CrensieHHOe ¢ II0JIOM HacjeIoBaHue.
3aKOH r'OMOJIOTUYECKHX PSAIOB HACIEICTBEHHON M3MEHUYNBOCTH.
HacnencrBenHas ¥ HeHaClIeICTBEHHAS N3MEHUYUBOCTD.
I'eHeTrKa yenoBeka U METOIBI €€ U3yUEHH.
OcHOBBl cenmekiuu. MeTompl CeleKNUHd PACTeHUi, IKMBOTHEIX

MUKPOOPTaHU3MOB.

23
26.
27.
28.
29,
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.

TIPUPOLEL.

buorexHonorus, e€ HanpaBiIeHUs U JOCTHKEHMU.

Hapcteo baxrepun. Ctpoenue, )Xu3He e TeNbHOCTD, POJIb B IIPUPOJIE.
Iapcto I'pubsl. CTpoeHue, )KU3HeneATeTbHOCTE, POJIb B IIPUPOJIE.
HapcTtBo Pactenusa. OcHOBHEIE OTIEEL.

HapctBo KuBoTHBIe. OCHOBHEIE THIIBI U KJIACCH.

Bupycsl — HexiieTouHBIEe GOPMBI JKH3HH.

Txanu, oprasel ¥ CUCTEMBI OPTaHOB YEIOBEKA.

HepsHas u sHOOKpuHHAs cucteMsl. HeliporyMopaibHas peryIsius.
OnopHo-IBUraTenbHas CHCTEMA.

KposeHocHas u nuMdaTudecKas CHCTEMBEI.

HprxaTenpHas cucteMa.

IIumeBapuTenpHAS CUCTEMA.

BrinenurensHas cucrema.

OG6MeH BelIecTB U NIpeBpallleHre SHEPIHK B OpraHu3Me YellOBeKa.
Ananuzatopsl. Oprassl 4yBCTB.

BrIciiast HepBHas AesITeIbHOCTD YeI0BeKa.

Bug, ero xpurepuu u CTpykTypa.

JIBYOKyIIIE CUITBI DBOJIIOLIHH.

CuHTeTHdecKast TEOPHS 3BOIIOIUH.

OcCHOBHBIE HaIlpaBIeHUS SBOJIOIHOHHOTO IIPOIIeCCa.
IIporcxoxaeHue u pa3BUTHE XU3HU Ha 3eMIIe.

IIpoucxoxaeHue yenoBeka (aHTPOIIOTeHE3).

OKonoruyeckue GakTopsl ¥ 3aKOHOMEPHOCTH HX JAEHCTBHS.
OKOCUCTEMBI, UX CTPYKTYpa U JUHAMUKA.

buocepa — rinodanpHas sKOCHCTEMA.

Bnusuue ACATCIIBHOCTH HYEIOBEKa Ha OKPYXAIIYIO Cpeay. OxpaHa

u



ITpu xenanuyu 00ydaroIerocs NOKUHYTh IPeeibl ayAUTOPHH BO BpeMs 3a4eTa,
Ouier mocie ero BO3BpalleHWS 3aMeHsercs. lIpenojaBaTeNs HMMeeT IPaBO IIOCIE
OTBETOB Ha BONPOCHI 3a1aBaTh 00yYarOLIeMyCs B YCTHOH (pOpMe YTOUHSIOIIHE BOIPOCKI
B paMKax colepxkaHus Owusera, BBIIAHHOTO oOydaromemycs. IHBle HOPMEI,
perIaMeHTHPYIOIIKE IIPOLEeAYyPY NPOBEAEHNUS 3aueTa, MpeacTaBieHsl B ITomoxeHun o
TEKyIIIeEM KOHTPOJIE YCIIEBAEMOCTH U IIPOMEKYTOYHOM aTTeCTAIlMK 00y IarOIMXCs.

9.3. Ouenounnle cpeacTBa JJisl POBEAEHUST POMEKYTOYHOM ATTECTANN B
(dopme KypcoBoii padoThl H KypCOBOii NpPoeKT

Y4eOHBIM IUIaHOM KypcoBas pabora (IPOEKT) 10 JMCLUIUIAHE He
IpeayCMOTPEHEL.

10. MeToanyecKkne peKOMEHAAMH 10 OPraHU3ANHH U3YYeH s JUCHUNIHHDI

Ob6yuwaromuecss mepel HAyaloOM UH3Yy4YeHHS OUCUMUINIMHBL JOJDKHBI OBITBH
O3HAaKOMJICHBI C CHCTEMaMH KPEOUTHBIX €IUHHUI] U OaJIbHO-PEeHTHHIOBOM OLEHKH,
KOTOpBIE OIlyOIMKOBaHBI M pa3MeleHnl Ha caiite By3a win Kadeapel.

B yuyebHOM 1mpoLecc peKOMeHAyeTCs BHeApeHHe CyOheKT-CyOheKTHOM
IIeTarOrUYeCKOM TEXHOJIOIUH, IIPH KOTOPOH B pacHMCaHUHU KaXKIOTO IpPEIofaBaTels
OIpEeNeNACTCS BPeMsI KOHCYJIBTAllMi CTYAEHTOB IO 3aKpEeIUIEHHOMY 3a HHM MOJYIIFO
TUACITUILIAHEL

OOyvarormuecs, U3y4arolyue IUCHHUILIMHY, 00ecledeHsl yIeOHuKaMy, yIeOHO-
METOJMYECKAM KOMIUIEKCOM II0 IUCLUILIMHE, BKIIOYas METONWYECKHE YKa3aHusd K
BBIITOJTHEHUIO BCEX BUIOB CaMOCTOSTENLHON paOOTHIL.

11. Buecenue n3smMeHeHHii 1 JONOTHEeHN# B pabo4yI0 NporpaMmy JHCUHILIMHbBI
Comepxanue pabouymx nporpaMM OUCUMIUIMH —€XKErOAHO OOHOBIAETCS
IPOTOKOJIAMH 3aceNaHuii kKadeapsl Mo yTBepkaeHHoM «IlonoxeHHeM O CTPYKType,
COlepXKaHuu U OQOPMIICHUH PabOYHMX MPOrpaMM JUCIHMIUIMH IO 0Opa3oBaTelbHBIM
nporpammaM, coorBercTByromM PI'OC CIIO ¢ yuerom mpodeccHoHATBHEIX
CTaHIapTOB» GopMe.



Ilpunoxenne

®enepanbHOE rOCy1apCTBEHHOE OIOPKETHOE 00pa30BaTeIbHOE YUPEKIEHIE
BBICIIET'0 00pa30BaHUA
«TBepckoi rocyfapcTBeHHbIH TeXHHYECKHil YHHBEPCHTET»

CnemnansHocTs: 20.02.01 Oxonmorudeckas 6€30MacHOCT MPUPOIHBIX KOMILIEKCOB
HamnpasinensocTs mporpaMms! IIpoMelieHHast 6€30IaCHOCTD ¥ 3allUTa OKPYKAroIIei
Cpemsl

Kadenpa «BbHOTEXHONIOTUY, XUMUY U CTAHIAPTH3AIIAI

Huctumnuaa «brosorus

3AJAHUE JJ5I MPOBEJEHUA ITIPOMEXYTOYHOM ATTECTAILIN
B hopme nudpepeHINPOBAHHOIO 3a4YeTa

BHJIET Ne 1

1. 3amanue [ KOHTPOJIA CHOPMUPOBAHHOCTH 3HaHui — 0, wim 1, wim 2 Gaa:

Boloepume mpu eepHbix omeema u3 wiecmu u 3anumiume UuPpovl, nood
Komopovimu onu yKasanol. Kakue u3 nepeuucieHHbIX HUXMCEe NPUYUH Gbl3blEAIOM
KOMOUHAMUGHYI0 USMEHYUBOCHb?

1) pexomOuHAaIUsI FE€HOB B pe3yNIbTaTe KPOCCHHIOBEPA

2) M3MEHEeHHUEe [IOCIeJOBATEIFHOCTH HYKJIEOTH/IOB B IIpeeiax IeHa

3) ciaydaifHOe coueTaHue raMeT MpU OIUIOAOTBOPEHUH

4) He3aBHCHMOE PacXO>KICHUE TOMOJIOTHYHEIX XPOMOCOM B Melo3e

5) mepeHOC y4acTKa XpOMOCOMBI Ha HErOMOJIOTHYHYIO XPOMOCOMY

6) moTeps yJyacTKa XpOMOCOMEI

2. 3amaHue O KOHTPOII chopMupoBaHHOCTH 3Hauui — 0, wim 1, wim 2 6aua:
Paccmompume pucynok u evtnonnume 3adanue.

\

T e e

Yemanosume coomeemcemeue mesrcdy xapakmepucmuxkamu u cmpykmypamu,
0003HAUeHHbIMU Ha pUCyHKe yuppamu 1, 2, 3: K Kaxcooii nozuyuu, OGHHOU 6 nepeom
cmonbue, noobepume cOOMBEEMCMEYIOUYI0 NOZUUUIO U3 6HOPO20 CHOIOUA.



XAPAKTEPUCTUKA CTPYKTYPbI

A) ofecneunsaeT cunHTes SoNbBWOro Koawuecrea ATO 1)1
B) 06pazyeT NUa0COoMb! 2)2
B) ABNSAETCHA NPOROMIKEHUEM RAEPHON MeMBpaHbl 3)3

) TpebyeT KMCNOpPOA ANS peakumnit OKMCNeHns
) doprupyeT ceKpeTOpHbIE NY3bIPbKY
E} moxer npucoeguHats pubocombl

3amuimire B OTBET LHU(PHI, PACIONOXHB HUX B IMOPSAAKE, COOTBEICTBYIOIIEM
OyKBaM:

A 5 B T | E

3. 3aganue 1)1 KOHTPOJIS CHOPMUPOBAHHOCTH YMeHui — 0 mu 2 6anna:
Kaxoe coomnomenue zenomunos nonyuumcs y nomomKoe npu cKpeuwjueanuu
MOHOZEMEPO3UZOMHBLX 0CO0ell mexcdy cobou?

Kpurepun uToroBoii oneHku 3a 3ager:

«OTIHMYHO - IIPH CyMMe OaUIoB 5 unu 6;

«XOpOUIO» - IIpU CyMMe OaiioB 4;

«yIOBJIETBOPUTEIHHOY - IIPU CYMMe OalIoB 3;
«HEYIOBIETBOPUTEIBLHOY - Ipu cymme Oamnos 0, 1 wimu 2.

CocraBurens: M.I'. Cynbman

3aBenyrouuii Kapenpoit M.I". Cynpman



Jlaer peracTpanyuu H3MeHeHHil B pa6oyeil nporpamMme o61me06pa3oBaTebHOIM AU CIHIUTHHBI

Ne Howmep nucra Ne nmpoTokona u nara Hara
U3MEHEH | y3MeHeHHOro HOBOTO HU3BATOrO 3acenaHus kadeapsl BHECEHUS O.H.0.
us U3MEHEHHUS B nvua,
PIIL OTBETCTBEHH
oro 3a
BHECEHUE

U3MEHEHUH




