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1. IACIIOPT PABOYEH ITPOT'PAMMBI JJUCHUTLJIAHBI

1.1. O6saacTh npuMeHeHus1 pado4eil NporpaMmbl

PaGouass mporpamma o6mieoOpa3oBaTeIbHON y4eOHOW MUCIMIUIMHBI SIBISETCS YacCThIO
OCHOBHOI 00pa3oBareapHOi mporpaMMbl B cooTBeTcTBHE ¢ PI'OC mns cnenmansHoctr: 15.02.10
MexaTpoHrka ¥ MOOWJIbHAS POOOTOTEXHHUKA (IO OTPACHAM), JJIsT 00YJarOUTUXCsl OYHON (HOPMBI
o0Oy4eHusl.

Pabouas mporpamma paspabotana B coorBercTBuu ¢ ®I'OC cpennero o6mero oopa3oBaHus.

1.2. MecTo y4eOHOMIMCIMIIJIMHBI B CTPYKTYPE OCHOBHOH 00pa30BaTe/IbHOM IPOrPaMMBbI

OobmeoOpa3oBaTenbHas  yuyeOHas — OUCHUIUIMHA  «buonozusy u3ydaercs B
obmeobpazoBatenpbHoM 1ukie ydeOHoro turana OOII CIIO Ha 6Ga3e OCHOBHOrO OOIIEro
o0pa3oBaHUs C MOIy4YeHHEM cpenHero odmiero oopasosanus (IIICC3).

1.3. Ilinanupyemblie pe3yJbTAaThl 0CBOCHUS THCIHUILINHBI:

1.3.1. OcBoeHue conepxaHusi 001Ie00pa30BaTEIbLHON YIeOHOW TUCITUTUIMHBI 00eCTIeYrBacT
JOCTHKEHUE 00YUAIONMMUCS CIEAYIOIUX PE3yIbTaTOB:

JIMYHOCTHBIX:

—copMHpOBAaHHOCTH ~ YyBCTBA  TOPJOCTH W YBaXEHUS K  HCTOpUM U
JTOCTI)KCHUSIMOTEUECTBEHHOM ~ OMOJIOTMYECKOW  HAayKH;, TIPEJICTaBICHHS O  IICJIOCTHOM
€CTECTBEHHOHAYYHOU KapTHHE MHPA;

— TOHHMMaHUE B3aMMOCBSI3UM U B3aUMO3aBHUCHUMOCTH €CTECTBEHHBIX HAyK, UX BIHSHUS Ha
OKPYKaIOIIYIO Cpely, SKOHOMUYECKYIO, TEXHOJIIOTHYECKYIO, COLMAIBHYIO M ATHYECKYIO cephl
JESITEIbHOCTH YEJI0BEKa,

— CMOCOOHOCTh MCIIOIH30BATh 3HAHUS O COBPEMEHHOW €CTECTBEHHO-HAYYHOU KapTUHE MUPa
B 00pa3oBaTeIbHOM M MPOGECCHOHATBHOM NEATeIbHOCTH; BO3MOXKHOCTH HWH(OpPMAIMOHHON
cpeabl s obecneueHus MPOIyKTUBHOTO caMO0Opa30BaHuUs;

— BJIQJICHUE KYJIbTYpOH MBIIUICHUS, CTIOCOOHOCTh K OOOOINECHUIO, aHAIHM3Yy, BOCIPHITHIO
uH(popMaIuy B 007aCTH €CTECTBEHHBIX HAYK, TOCTAHOBKE IEJIH U BEIOOPY MyTel €€ TOCTHKEHUS
B npodeccuoHaIbHOM cepe;

— CIIOCOOHOCTH PYKOBOJACTBOBATHCS B CBOEH JESATENHLHOCTH COBPEMEHHBIMH MPUHIIUTIAMHU
TOJIEPAHTHOCTH, UAJIOra U COTPYJHUYECTBA; FOTOBHOCTh K B3aWMOJEWCTBHUIO C KOJUIETaMH,
paboTe B KOJIJICKTHBE;

— TOTOBHOCThH HCIIOJIb30BaTh OCHOBHBIE METOJbI 3allUThl OT BO3MOXKHBIX MOCIIEICTBUI
aBapui, KaTacTpod, CTUXUHHBIX OeICTBHIA;

— oOnagaHue HaBBIKAMU 0€301MacCHOM pabOTHI BO BPEMs MPOCKTHO-HCCICIOBATEIHCKON U
IKCIIEPUMEHTATILHON JeSITeNbHOCTH, TIPHU UCIIOJIE30BAHUH JIA00PATOPHOTO 000PYIOBAHHS,

— CHOCOOHOCTh UCIMOJb30BaTh MNPUOOPETEHHbIE 3HAHUS W YMEHUS B TMPAKTHUUYECKOM
NESTEIIbHOCTH W TOBCEAHEBHOW JKU3HHM MJII COONIIOJICHUS Mep MPOPWIAKTHKU OTpaBICHUH,
BUPYCHBIX U JIpyrux 3a00JIeBaHMI, CTPECCOB, BPEAHBIX NPUBBIUEK (KYypeHUS, aJIKOTOJIU3Ma,
HapKOMaHWH ); TPaBUJI OBEICHUS B IPUPOTHOM CpeIe;

— TOTOBHOCTb K OKAa3aHHIO IEpBOM TOMOIIM MpH TpaBMaX, MPOCTYIHBIX U JAPYTUX
3200JIEBaHUSX, OTPABJICHUSX MHUIIEBEIMH MPOIYKTAMU;

MeTanpeIMeTHbIX:

—  OCO3HaHHWE  COLMAJIbHOM  3HAYMMOCTH  CBoed  mpodeccuu/crienuanbHOCTH,
00J1aIaHEeMOTHBAIINEH K OCYIIECTBICHUIO MPOPECCUOHATBHON AESITETFHOCTH;

— MOBBIIIEHNE HHTEIIEKTYaJIbHOTO YPOBHS B IIPOLIECCe U3YUEHHSI OMOIOTMUYECKUX SIBJICHHUIA;
BBIJIAIONIUXCS JOCTHKCHU OMOJIOTHH, BOIICIIINX B O0IICYEIIOBEYECKYIO KYJIBTYPY; CIOXKHBIX U
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IIPOTUBOPEYUBBIX IIyTE€H Pa3BUTUSA COBPEMEHHBIXHAYUYHBIX B3IJI0B, UCH, TECOPUI, KOHLICTILINM,
runoTe3 (0 CyHUIHOCTH M MPOMUCXOXKIEHUM JKU3HHU, Y€JIOBEKa) B XOJ€ paboThl C Pa3IMYHBIMU
UCTOYHHKAMUUH(POPMALINY;

— CIIOCOOHOCTb OPIaHU30BBIBATH COTPYIHUYECTBO E€IMHOMBIIUIEHHUKOB, B TOM 4YHCIE C
UCIIOJIb30BAaHUEM COBPEMEHHBIX HHPOPMALMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTUH;

— CHOCOOHOCTh NOHMMATh NMPHHLHUIBI YCTOMYMBOCTU M NMPOLYKTUBHOCTHU >KMBOM NMPHUPOJBI,
IOyTH €€ M3MEHEHHUs IMOJ BIMSHHEM aHTPONOTE€HHBIX (PaKTOPOB, CHOCOOHOCTh K CHCTEMHOMY
aHaU3y TJI00aJbHBIX SKOJIOTMYECKUX IPOOJIeM, BONPOCOBCOCTOSHUS OKpPYXKalOLIEH cpeabl U
PalMOHATILHOTO UCIIOJIB30BAHUS IPUPOAHBIX PECYPCOB;

— yMeHHe OOOCHOBBIBaTh MECTO U pOJIb OHOJOTMYECKUX 3HAHMH B MPAKTHYECKON
NeSITeIbHOCTH JIIOJICH, pa3BUTUU COBPEMEHHBIX TEXHOJIOTUH; OMPEAETATh KUBBIE OOBEKTHI B
IPUPOJIE; NMPOBOAUTH HAOIIOAEHUS 3a HKOCUCTEMAMHU C IIEJbI0 UX OINMCAHUS U BBIABICHUS
€CTECTBEHHBIX W AHTPOINOTEHHBIX M3MEHEHHUH; HAaXOJUTh HAHAIU3UPOBATh HH(OPMAIUIO O
JKMBBIX 00BEKTaX;

— CIIOCOOHOCTh TPUMEHSTH OWOJOTHYECKHME M HKOJOTHYECKUE 3HAaHUS I aHaln3a
IPUKJIAJHBIX POOIEM X03HCTBEHHOM NEATEIbHOCTH;

— CIIOCOOHOCTh K CaMOCTOSITEIbHOMY TPOBEIEHHUIO HCCIEIOBAaHUM, IOCTaHOBKE
€CTECTBEHHO-HAYYHOI'0 AKCIEPUMEHTA, HCIOJIb30BaHUIO HMH(OPMALMOHHBIX TEXHOJOTHH IS
peleHus HayYHbIX U IPO(eCcCHOHATBHBIX 3a71ay;

— CHOCOOHOCTh K OLEHKE STHYECKUX aCIEeKTOB HEKOTOPBIX MCCIEJOBaHUM B 00jacTu
OMOTEeXHOJIOTHH (KIOHUPOBAHUE, UCKYCCTBEHHOE OIIJIOJOTBOPEHHE);

NpeAMeTHBIX:

—Cc(OPMHUPOBAHHOCTH TPEACTABICHUI O POJIM U MECTE€ OMOJIOTHU B COBPEMEHHON Hay4YHOU
KapTUHE MUpPa; TIOHUMaHHUE POJIH OHOJIOTHU B (POPMHUPOBAHUU KPYro3opa U (hyHKIIMOHAIBHOM
rPaMOTHOCTH JJISl PELICHUS MPAaKTUYECKUX 3a/1a4;

— BJIaJICHUE OCHOBOIOJATaIOIIMMHU MOHATHAMH U MPEJCTABICHUAMHU O KUBOW MPHpOJIE, €€
YPOBHEBOM  OpraHu3allid W  JBOJIOLMHU; yBEPEHHOE IOJIb30BaHHE  OMOJOTHYECKOM
TEPMUHOJIOTUEN U CUMBOJIMKOM;

— BIAJCHHE OCHOBHBIMM METOJIaMH HAy4YHOTO TMO3HAHUS, WCIOJIb3yEMbIMH IPH
OMOJIOTHYECKUX HCCIICIOBAHUSAX J>KUBBIX OOBEKTOB M OSKOCHCTEM: OMNHCAHUEM, H3MEpEHHEM,
pOBeJICHNEM HAOIIOACHUI; BBISIBJICHHE U OLICHKA aHTPOIIOT€HHBIXU3MEHEHUN B IPUPOJIE;

— chopMHpPOBAHHOCTh YMEHHH OOBICHITH PE3YyIbTaThl OMOJOTHMUYECKUX IKCIEPHUMEHTOB,
peliaTh IeMeHTapHble OMOIOTHYeCKHE 3a/1a4H;

— c(hOpMHUPOBAHHOCTh COOCTBEHHOW TO3UIIMHM IO OTHOLICHUIO K OHOJOTHYECKOM
uH(pOpMal, MOy4aeMOM U3 Pa3HbIX HCTOUYHUKOB, INI0OATBHBIM 3KOJOTHYECKUM IIpobiieMaM 1
MyTSM UX PEIICHHSL.



2. CTPYKTYPA U COAEPKAHUE JUCIHUITJINHbI

2.1 O0beM IMCHUILUIMHBI U BUAbI Y4eOHOH padoThI

Ounas ¢popma o0y4eHuUsI

Buo yueonoit pabomut Oobvem uacos
O0bem o0pa3oBaTeIbHOI NPOrPaMMBbI 72
PatGora o0yuarommuxcsi BO B3aMMO/I€iiCTBMU C MpenoaaBarejemM
B TOM YHUCIJIE:
72

neKuuu (YpoKH)

B (hopMe mpakTUUECKON MOATOTOBKHU (€CIIH MPETyCMOTPEHO)

MPAKTUYCCKHUC 3aHATHA

B (hopMe mpakTHUECKON MOATOTOBKHU (€CIH MPETyCMOTPEHO)

nabopaTOpHbIE 3aHATUSL

B (hopMe mpakTHUECKON MOATOTOBKHU (€CIH MPETyCMOTPEHO)

KypcoBas paboTa (poekT) (eciu npedycmompena)

CamocrosTensHas pabora oOydarorierocs (Bcero) (eciu npedycmompena)

Koucynwsranuu (eciu npedycmompena)

[TpomesxyTounas arrectanus B GopMe umoz080u KOHMPOIbHOU pabomul 60 2
cemecmpe




2.2. TemaTn4yecKuii MJIaH U COIEPKAHME TN CUUILTAHBI

Ounast popma o0ydeHus

Cojepskanue yueGHOro MaTepuaa, HHT?';%‘;‘;‘;;&'; yCZ&?—IBIf;lb
HanMeHoBaHue PA3IeNoB i TeM JJabopaTopHbIe U MPaKTHYeCKHe padoTsl, O0bem yacoB (goprl
caMoCTOsITeJIbHAsE padoTa 00y4arIuXxcs, npoBeIeHust
KypcoBasi padoT (IIpoeKT) S AHSTTHI
1 2 3 4 5
Pa3zgen 1.Knerka —
CTPYKTYPHO-(PYHKIMOHAIbHASA
eIMHUIA KMBOI'O
Tema 1.1. Conep:kanue y4eOHOT0 MaTepuasa 2 JIekus ¢ 2
buonorus xak Hayka. [IpuzHaku | buonorus xak Hayka. CBsi3p Ouosorun c pazbopom
YKUBBIX OpraHu3MoB. OCHOBHbBIE OPYTUMH HaykaMu: Ouoxumus, Ouodusuka, KOHKPETHBIX
CBOICTBa KUBOTO O0noHuKa, reHoreorpadus u np. Pons u mecro CUTyalui
Oouonornu B (OPMHPOBAHHUU COBPEMEHHOMN
HAay4YHOU KapTHUHbI Mupa. 3HaueHue
Ouoslornueckux 3HaHui. McTopus Owonoruu.
3Ha4YeHUEe UUTOJOTHU JUIS PAa3BUTUS OMOJIOTUU
W TO3HaHUS TpupoAbl. [IpuU3HAKKU KUBBIX
opraun3MoB. OCHOBHBEIE CBOMCTBA JKUBOTO.
Tema 1.2. Coaep:xanue yueOHOro MaTepuaJia 2 [pymmoBast Ji
OO6m1ast XxapakTepuCTHKA )KU3HU 3anosHeHue CpPaBHUTEIBHON TaOIUITBI JHCKyCens
CXOJICTBA U pa3IMyuui )KMBOT'O U HE JKUBOTO
Tema 1.3. Coaep:xanue yueOHOro MaTepHaJa 2 Jlexuus ¢ 2
CTpyKTypHO- OO6osiouka wiam kjiaeToyHas creHka. CTpykTypa pazbopom
(GyHKIIMOHAIbHAS OpTraHU3alus U (YHKIUM KIETOYHOW CTEHKM pPACTEHUH, KOHKPETHBIX
KJIETOK KUBOTHBIX. L{uTomnazma. HUTO30J1b. CUTYalH

[utockener. OmpHOMEMOpaHHBIE OPraHOMIBI
KJIeTKH. ODupormiazMmarudeckas cetb (DIIC).
Amnmnapar 'onbmpxu. JInzocomsl. Ilepokcucomsl.

Crpoenue U (QYHKOHH OJHOMEMOpPAHHBIX
OpraHOUJIOB KJICTKHU. aKyoJIu
ACTUTENbHBIX KJIETOK.  KieTouHbli  COK.
yprop IlonyaBToHOMHBIE OpraHoOuIbI
KJIETKH. MuroxoHapuu.
[MnacTumel: XJIOPOIIACTHI, XPOMOILIACTHI,
JIEUKOTLIACTHI. Ctpoenue u

KUK  MUTOXOHJAPUI u TIACTHL,
POUCXOXKIEHUE MUTOXOHIPUI
u xyoporiactoB. fapo. OOGosouka  sjpa,
XpOMaTHH, KapuoIia3zMma, SIPBIIIKHY,
ux crpoeHue u (QyHkuuu. HememOpaHHBIE
1(Qgramom[m KJICTKU. Pubocombr.
UKpoTpyOouku. KieTouHsrit LIEHTP.
Opranou/ibt JIBUKCHHSI: PECHUUYKH u
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KryTuku. CTpoeHue u dyHKIIMU
HEMEMOPAHHBIX OPTAaHOUIOB KIIETKHU.

Tema 1.4. Conep:xanue y4eOHOro MaTepHuaJja ['pymmoBas
CtpykTypHO-hyHKIIHOHaTbHBIE | Pa3zpaboTka HarmsgHoro matepuana «CTpoeHue
(haKTOPBI HACTICACTBEHHOCTH KIeTKH  (pacTeHMsi,  IKHBOTHBIC,  [PHOBI, AUCKYCCHA
OakTepun)»
Tema 1.5. Coaep:xanue yueOHOIro MaTepuaJa Jlexuus ¢
Hexnerounsie Qopmbl )ku3Hu | Bupycbl — HekIeTo4Hble (OPMBI KU3HH H pazbopom
oOnuratHeie mapasuTbl. CTpoeHue MPOCTHIX U KOHKPETHBIX
CJIOXKHBIX BHUPYCOB, PETPOBUPYCOB, CUTyaluin
Oaktepuodaros. Kusnenneri 1wk [IHK-
CoEepIKAIIHNX BHUPYCOB, PHK-
coJepKalx BHUPYCOB, OakTeprodaros. BUY,
renaTur yeyoBeka. bakrepuu. Obmas
xapaktepuctuka. [lonstue mramm. Bupycsl u
OaKTEepHH: CXOACTBA U Pa3IHYUs.
Tema 1.6. Conep:xanue y4e0OHOro MaTepuajia ['pymmoBas
Heknerounsie ¢opwmel k3 | CaMOCTOSTENbHBII aHaIu3 " coop
HH$OpMaHHI/I 0 BHPYCHBIX 3a00JCBAHUAX C C AMCKYCCHs
T pepeHIIMPOBaHHBIM OLICHOYHBIM
KOHTPOJIEM
Tema 1.7. Conep:kanue y4e0OHOro MaTepuasa JIekus ¢
CoBpemenHas knerouHast teopust | Knerounas teopust (T. 11IBann, M. Ilneiinen, pazbopom
P. BupxoB). OcHoBHbIE MOJI0KEHUS KOHKPETHBIX
COBPEMEHHOM KJIIETOYHOW TEOPHH. CUTYyaluil
Tema 1.8. B Coaep:xanue y4eOHOro MaTepuaia [pymmosast
Ponb coBpeMeHHOM KiIeTOUHOW | BeIlTonHeHne 3ajaHuii TECTOBOTO KOHTPOJIS O
Teopuu B (OPMUPOBAHUH BOIIPOCAM JICKIIUH O COBPEMEHHOW KIICTOYHOM AUCKyCCH
Hay4YHOU KapTHUHBI MUpa TEeopuu
Tema 1.9. Conep:kanue y4eOHOro MaTepuasa Jlekus ¢
CrtpoeHue KIeTku Knerounas teopus (T. lIBanu, M. Illnelinen, pazbopom
IIpokapuornueckue u P. Bupxos). OcHoBHEIE [IOJI0KEHUS KOHKPETHBIX
3YKapUOTHUYECKUE KIIETKH COBPEMEHHOM  KJIETOYHOM  TeopuH. THIIbI cUTyarun
KJIETOK: JyKapuoTHYECKas U
npokapuornueckas. CpaBHUTENbHas
XapaKkTEepUCTUKA KJIETOK
3yK%pHQT (EaCTHTeHBHOﬁ, KUBOTHOM,
rpubHoit). CtpoeHue IIPOKAPUOTUUYECKOM
KJIETKU. coOeHHOCTH

CTpOCHHUsI TeTepoTpoHOM U aBTOTpOHOU
npokapuoThdeckux  kinerok Crpoenune  un

KIIUU 9YKapHOTHUYECKOM KJIETKH.
na3mMaTtudeckas MemOpaHa (TUIa3MoJIieMMa).
TpaHcopT BemiecTB uepe3 IUIa3MaTHYECKYIO

MeMOpaHy: MMaCCUBHBIN
(muddysus, obnerdennas qupdysus, ocMoc),
AKTHUBHBII (TpancmopT

OeJIKAMHUIIEPEHOCUMKAMH ). DHAOILMTO3:
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MMUHOIIMTO3, (0aroIMTO3. DK30IIUTO3.

Tema 1.10. Coaepixanue y4eOHOro MaTepuaa ['pymmoBas
CpaBHutenbHag xapakrepuctuka | CocraBneHue Tadaunbl «CpaBHEHHME KIETOK
KJIETOK pacTeHHi, GaKTepHil, rpuOOB, | MPOKAPUOT M DYKAPHUOT AMCKYCCHs
JKHBOTHBIX
_Tema 1.11. Conep:xanue y4e0OHOro MaTepuajia I'pynrmosas
PyOexHblil KOHTPOJb 10 pazneny | [loaroroBka K NUIaKTUYECKOW UTPE MO TeMaMm
(yaeOHbIil KpoccBOpP pazzaena ¢ qudepeHIIMPOBAHHBIM OIICHOYHBIM AUCKYyCCHA
KOHTPOJIEM
Pazpea 2.
Crpoenue u QyHKIUHU
OpraHu3ma
Tema 2.1. Conep:kanue y4eOHOIro MaTepuasa Jlexnus ¢
Ctpoenue opraHusma TkaHu >KMBOTHBIX M 4eyoBeka. DyHKIUU Kpai60P0M
SIMTENUAILHOM, COEAMHNUTENLHOM, MBIIIEYHOM, gnggﬁﬁ%IX
HEPBHOW TKaHEW, MX OCOOEHHOCTh KIETOK U
MECTOPACIIOJI0KEHHE B OPTAaHU3ME.
Tema 2.2. Coaep:xanue yueOHOro MaTepuasia ['pymmoBast
CrpoeHue opranusma BrinonHeHue HarIsiAHOTO MaTepuiia 1o TKaHsIM
JKMBOTHBIX M YeJOBEKA M OIPOC IO (YHKIUSAM AMCKyCCUs
SMUTEINATLHOM, COSIMHUTEIbHOM, MBIIICYHOM,
HEPBHOW TKaHEW, MX OCOOEHHOCTh KJIETOK M
MECTOPACIIOI0KEHUE B OPTAHU3ME.
Tema 2.3. Conep:kanue y4eOHOro MaTepuasa Jlexnus ¢
CrtpoeHue opranusma yeioBeka | MHOTOKIETOUHBIE OpraHHU3MBI. pazbopom
Bzaumocss3p yacreit MHOTOKJIETOYHOTO KOHKPETHBIX
oprannzma. @Dysknus. Opranbl U CHCTEMBI CUTYyalHui
OpraHoB. Anmnapatbl OpraHoB.
OMEOCTa3 OpraHu3Ma U €ro NojJAepKaHHuE B
mporecce JKu3HeAesaTenbHOCTH. Opransl U
CUCTEMBI OpraHoB KUBOTHBIX u
YyelloBeKa. 3HAad€HWE  OINOpbI,  JBMKEHUS,
NWTaHUs, JIbIXaHWs, TPAHCIOPTA  BEIECTB,
BBIJICJICHUS, 3AIIUTHl. 3HAUYE€HHUE IIPOSBICHUS
pa3apaKUMOCTHU U PETYJIISALUY.
Tema 2.4. Conep:xkanue y4yeOHOro MaTepuasa Jlexnus ¢
OcHOBHBIE IOHATHS T€HETUKH HacnencTtBeHHOCTbD. HacnenoBanue. pazbopom
W3menunBocTth. CBolicTBa TreHOB. DEHOTHIL. KOHKPETHBIX
I'enotum. 3amaun T€HETUKH. MeTtonanl CUTYyalui
TEHETHUKHU.
Tema 2.5. Conep:xanue y4e0OHOro MaTepuajia ['pymmoBas
3aKOHOMEPHOCTHU HacneAoBaHUs | OpOHTAIBHBIA ONPOC MO BOIPOCAM OCHOBHBIX
MOHSITUI T€HETHKH AUCKYyCCns
Tema 2.6. Coaep:xanue yueOHOIro MaTepHaJia Jlexuus ¢
Cenexkuusi OpraHu3MoB Cenexkumsi kak Hayka. [Ipenmer, 3agaum u pazbopom
METObI CeNEeKUUH. LIEHTPhl IPOUCXOKIEHUS KOHKPETHBIX
KYJIbTYPHBIX PaCTEHUM. cuTyaruin




_ Tema 2.7. Coaep:xanue yueOHOro MaTepuasia [pymmoBast
PyOexHb1it KOHTpoIb 1O pazfeny | CocTaBieHHEe  BONPOCOB M OTBETOB K
(yueOHBIH KpOCCBOPI IMIAKTHYECKOM HWIpe IO TeMaM pasjeia ¢ AMCKyCCus
nudepeHITpOBaHHBIM OIICHOYHBIM
KOHTPOJIEM
Pa3nen 3. Teopusi 3BOJIIOIIHH
Tema 3.1. Conep:xkanue y4e0OHOIro MaTepuasa Jlexknus ¢
Hcropus sBomonMoHHOro yueHus | [Ipeanocbiku  BO3HMKHOBEHHUS JapBHHH3MA. pazbopom
OBonolidsi BUIOB B mpupozae. bopnba  3a KOHKPETHBIX
cymiectBoBanue. EcTecTBEHHBIM otbop. CUTYyalHi
CTECTBCHHBI OTOOp —  HamNpaBISIONMIUI
(bakTOp HIBOIIOLUH. bopsba = 3a
CYLIECTBOBaHHE KaK MEXaHU3M JeHCTBUS
€CTECTBEHHOIO orbopa B
nonyJsiquaxPosib  3BONIOUMOHHOW TEOpPUU B
(bopMUPOBAHUY HAYYHOW KapTUHBI MUpA.
Tema 3.2. Coaep:xanue yueOHOro MaTepuaJia [pymmoBast
Bo3HuKHOBEHME 1 pa3BUTHE CocTaBUTh  KOHCIIEKT  PacKkpblB  BOINpPOC:
*KM3HU Ha 3emite. [unoTes3s CHITOTE3bI U TEOPHH BO3HUKHOBEHUS JKM3HH Ha AMCKYCCHs
MPOUCXOXKICHUS KU3HU. 3emiie: KpealnuoOHU3M, CaMOIIPOU3BOJILHOE
(crioHTaHHOE) 3apoXKACHUE, CTallMOHApHOE
COCTOSIHUE, MTaHCIIePMHUsI, OHOI033.
Tema 3.3. Coaep:xanue yueOHOro MaTepuasia [pymmoBast
PyOexHbIil KOHTPOJIb CocraButh Tabmuny «llonoxxeHue yenoBeka B
[0 paszeny CUCTEME KUBOTHOI'O MUDPAY. AUCKYCCHA
Pa3nea 4. Dxojorus
Tema 4.1. Coaep:xanue y4eOHOIro MaTepHaJia Jlexuus ¢
DKOJIOTHS KaK Hay4YHast DKOJIOTHS KaK HayKa. 3HAKOMCTBO C OOBEKTOM pazbopom
JTUCIUIINHA u3ydyeHus odkojoruu. Kparkas  ucropus KOHKPETHBIX
usydyenusa. Ilpeamer, 3agaum U METOIBI cuTyanun
9KOJIOTHH.
Tema 4.2. Coaep:xanue yueOHOro MaTepuaJia [pymmoBast
Okonornyeckne (HaKTopsl U CocraBnenue CXeM KpyroBopoTa
Cpebl KU3HU BeniecTB(yriuepoaa, a3ora, cepsl, pochopa) AUCKYCCHA
Tema 4.3. Conep:kanue y4eOHOro MaTepuasa Jlexnus ¢
[omynsauus, coob1ecTa, OKojoruyeckass —XapakTEepUCTUKAa BHJIA U pazbopom
skocuctembl. Cpea oOUTaHus HOMYJSIUH. DKOJIOTHYECKUE XapaKTEPHUCTUKU KOHKPETHBIX
YyelioBeKa nonymsiiuu.  CoobmiectBa U 3KOCUCTEMBI. CUTyaluin
buonenos. CBs3u Mexay oOpraHu3MaMu B
omoneno3e. Cpema oOuTaHUS  dYeEJIOBEKa:
TOpOJICKas Cpejia U celibCKasl cpejia.
Tema 4.4. Coaep:xanue yueOHOro MaTepuaJa Jlexuus ¢
KOMIIOHEHTBI SKOCHCTEMBI: CTpyKTypHBIE =~ KOMIIOHEHTBI ~ DKOCHCTEMBI: pasdopom
MPOYLIEHThI, KOHCYMEHTHI, KOHKPETHBIX
peayLIeHTbI IPOIYLIEHTHI, KOHCYMEHTBI,  PEAYLIEHTBHI. CUTyauuii
buocpepa — xmBas obomouka  3emim.

Crpykrypa 6uochepsr. @ynkuun. I’ modanbHbIE
9KOJIOTUYECKHE TMPOOJIEMBbI COBPEMEHHOCTH W
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IIyTU UX PELICHUS

Tema 4.5.

Coaep:xanue yueOHOro MaTepuaJia ['pymmoBast
buocdepa — rimobanbHas Koncriekt mo mimany Ha Temy: «buocdepa -
IKOJIOTHYECKAs CHCTEMa rnobanbHas 3KOCHCTeMa 3eMiin» C yKa3aHHEM AUCKYCCHA
MCIOJIb30BaHHBIX UCTOYHUKOB U JIUTEPATYPHI
Tema 4.6. Coaep:xanue yueOHOro MaTepuaJia [pymmoBast
buocdepa — rinobanbHas Koncriekt mo mnany Ha Temy: «buocdepa -
DKOJIOTMYECKAs CHCTEMA riuobainbHas SKOCHCTEMa 3eMIIN» ¢ yKa3aHHEM AMCKyCCus
MCIOJIb30BaHHBIX UCTOYHUKOB U JIUTEPATYPHI
Tema 4.7. Coaep:xanue yueOHOIro MaTepuaJa Jlexuus ¢
BinsHYe aHTPONOTeHHBIX AHTpPOIIOTE€HHBIE BO3JEHCTBUSA Ha pasbopom
dakTopoB Ha onochepy 6 3 KOHKPETHBIX
nocdepy. 3arpsizHeHUs KaK BU]T cuTyaruii
AQHTPOIIOTEHHOTO BO3JIEHCTBUS (XMMHYECKOE,
buznIeckoe, OHOJIOrMYEeCcKoe,
OTXOJbl TPOM3BOACTBA W  TOTPEOJICHUS).
AHTpOTIOTEHHBIE BO3JEHCTBUS Ha aTMocdepy.
BosneiictBust Ha ruapocdepy (3arpsa3HeHus u
ux WCTOYHUKH, UCTOLICHUS BOJ).
BoszneiictBuss Ha nutocdepy  (merpamanus
MOYBbI, BO3JIEHCTBHME HA TOpHBIE TOPOJA,
Heapa). AHTPONOreHHbIE BO3ACHCTBUSI.
_ Tema 4.8. Coaep:xanue yueOHOro MaTepuaJia [pymmoBast
PyOexxHbII KOHTPOJIb IO pa3aeny CocraBneHne BONPOCOB M OTBETOB K
IMIAKTHYECKOM HIpe [0 TeMaM pasjena ¢ AUCKYyCCus
nuddepeHITpOBaHHBIM OIICHOYHBIM
KOHTPOJIEM.
Pa3gen 5. BuoJiorus B ;KH3HH.
BbuoskoJiornyeckue ucc/jieg0BaHMS.
Tema 5.1. Coaeprxanue y4eOHOIro MaTepuaJa Jlexuus ¢
buotexHonorun B KU3HU Hayunsbie JNOCTIKEHHss B obmacTu pazbopom
KaXJ10T0 TeHETUYECKUX TEXHOJIOTUH, KJIETOYHOU KOHKPETHBIX
WH)KEHEPUH, MMUIIEBBIX OMOTEXHOJIOTHH. CUTYaIHi
Tema 5.2. Coaep:xanue yueOHOro MaTepHaJa Jlexuus ¢
buotexnonornu B menunuHe | Pa3BuTHe OMOTEXHOJIOTHIA B MEIULIMHE. pazbopom
KOHKPETHBIX
CUTYaIHi
Tema 5.3. Coaep:kanue y4e0HOro Marepuaa Jlexnus ¢
buorexHonoruu u pacreHus, Pa3BuTne OMOTEXHONOTMH C HCIOJIB30BAaHUEM pazbopom
JKUBOTHBIE pacTeHUl _ W JKMBOTHBIX,  IpPHUMEHEHHE KOHKPETHBIX
IIPOJYKTOB OMOTEXHOJIOTHH B JKU3HU YeJIOBEKA. CUTyalui
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Tema 5.4. Coaep:xanue yueOHOro MaTepuaJia [pymmoBast
OCHOBHBIE METOABI [MoxroroBka COOOLICHUS/TIPE3EHTALIUU Ha
OMOYKOJIOTHYECKHUX MCCIICAOBAHUI | BHIOOP B MHHUTPYIIIAX: AMCKyCCus
|.Bousaaue  Temmepatypel Ha pocTa U
(U3HONOTHYECKYI0 aKTHBHOCTh JPOMIKEBBIX
KJIETOK
2.BnusHue  yrieBogOB ~ Ha  pocta M
(U3HONOTHYECKYI0 aKTHBHOCTh  JPOMIKEBBIX
KJIETOK
3.CoyeTaHHOE BIMSHHE TEMIIEpATyphl H
YIIEBOMOB Ha pocTa U  (PUBHOIOTHUECKYIO
AKTUBHOCTb JIPOKKEBBIX KIIETOK.
_ Tema 5.5. Coaep:xanue yueOHOro MaTepuaJia [pymmoBast
PyGesxHbiit koHTpOIb 0 pazaeny | OdopmieHue TBOPUYECKOTO IIPOEKTa
«buosorus B )KU3HNY. AHCKYCCHA
Tema 5.6. Coaep:xkanue y4e0HOro Mmarepuaia B [pymmoBast
Hrtorosas KOHTpPOJIbHAaA pa60Ta BrimoaHenune 3alaHU UTOIOBOU KOHTPOJIBHOU
PabOTHL. JUCKYCCHUS
Tema 5.7. Conep:kanue y4eOHOIro MaTepuasa Jlexnus ¢
INonBenenue UTOroB O6o0meHre Mo TeMaM MPOWICHHBIX Pa3/esioB pazbopom
" aHaJIn3 PE3yJIbTATOB YCBOCHHUA AUCIIUIIIINHBI. KOHerTHE\,'IX
CUTyalui

Bcero:

72

[TocnenoBarenbHOE TEMAaTUYECKOE IUIAHUPOBAHME COAEpKaHUS pabodeil mporpaMMblo0IIeo0pa3oBaTenbHON y4eOHOM TUCIUIUIMHBI, KajeHIapHbIe
00BbEMBI, BUABI 3aHATHHA, OPMBI OpraHU3aIMKA CAaMOCTOSATENIHONW PabOThI TaKXkKe KOHKPETU3UPYIOTCS B KalleHAapHO-TeMaTrnueckoM 1uiane ([Ipunoxenne Ne

1)
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3. ®OPMbl KOHTPOJIsS1 U METOAUYECKHE MATEPHUAJIbI, ONIPEJAEJISIIOIIUE
INPOHEAYPblI OHEHUBAHUS 3HAHUHN, YMEHUH, ITIPAKTHYECKOI'O OIIBITA,
XAPAKTEPU3YIOIIUX DTAIIBI ®POPMUPOBAHUA KOMIIETEHIINA

®onp oueHouyHbIX cpeAcTB (nanee — POC) — KOMIUIEKT METOJIUYECKHX M KOHTPOJbHBIX
MaTepuasoB, HCHOJb3YEMBIX MpPU MNPOBEJCHHUH TEKYIIEr0 KOHTPOJS OCBOEHUS pE3yJIbTaTOB
oOyuyeHus 1 mpomexyrouHoit arrectauuu. ([Ipunoxenue Ne 2).

4. YCJIOBUMSA PEAJIM3ALIMHU JUCIIUITJIMHBI

4.1. TpeOGoBaHUsI K MUHIMAJILHOMY MaTepPHAIbHO-TEXHHYECKOMY 00ecre4eHuI0

Jnsi OocBOGHMS IUCHMIUIMHBI TpeOyercss y4yeOHas ayauTopus, KOTOpas JOJDKHA
yIOBJIETBOPATH TpeOoBaHusAM CaHUTAPHO-3MHUAEMHUOIOTHIECKUX MPABUI U HOPMATUBOB M OBITh
OCHAIIIeHA TUIIOBBIM 00OPYZOBAaHUEM, B TOM YHUCJIE CIIEHUAIN3UPOBAHHON yueOHOM MeOembio 1
CpeicTBaMU OOY4YEHHsI, JOCTATOUYHBIMHU JUIS BBIOJHEHUS TPEOOBAaHMN K YPOBHIO HMOJTOTOBKH
00yJaromuxcs.



Ne Howmep yue6Hoit | [Tocamounbix | Tun yuebHoi | OCHaIEHHOCTb Kopnyc
/| ayaIuToOpHH, MeCT ayTUTOPUH CHeIalIbHbIX
naboparopuu, MOMEIICHU I u
KaOWHETa, [IOMEIEHU I TUTS
KOMIBIOTEPHOTO CaMOCTOSITENILHOM
KJjlacca U T.1 paboTsl
1. 4 40 VuebOnas Vuebnas Mebens, | 453130,
ayuTOpus J0cKa PecnyOnuka
bamkoprocran, T.
Crepiuramak,  yi.
T'orons, 147
2. 5 84 VuebOHas YuebOnas Mebens, | 453130,
ayTUTOpUs Jocka, MynbTuMeana- | Pecrybnuka
POEKTOP, 9KkpaH | bamkoprocraHn, T.
HACTCHHBIN Crepnuramak, Vi
I'orons, 147
3. 9 30 VuebOnas Vuebnas 453130,
ayIUTOPUS Me0enb,10CcKa, Pecmy6mnmka
MyJIbTUMEIHA- Bamkoproctan, T.
IPOEKTOP, skpaH | Crepnutamak,  yiI.
HaCTECHHLIHN T'orons, 147
4, 10 28 Vuebnas Vuebnas Mebens, | 453130,
ayTuTOpUs JocKa PecnyOnuka
bamkoprocran, T.
Crepiuramak,  yi.
T'oronsg, 147
5. 11 26 VuebOHas YuebOnas Mmebens, | 453130,
ayauTopus JI0CcKa Pecny6nuka
bamkopTtocran, T.
Crepnuramak,  yiL
I'orons, 147
6. 13 28 Vuebnas Vuebnas 453130,
ayIUTOPUS Me0enb,10cKa, Pecry6mmkOa
MyJIbTUMEIHA- Bamkoproctan, T.
MPOEKTOP, skpad | Ct8.epauramak, yiI.
HaCTECHHLIHN T'orons, 147
7. 14 28 VuebHas YuebOnas 453130,
ayauTopus me0enb,0cKa, Pecny6ninka
MyJIbTUMEANA- bamkoproctan, T.
IPOEKTOP, skpan | CTepauTamak,  yiI.
HACTECHHBII I'orons, 147
8. 15 30 Vuebnas Vuebnas Mebens, | 453130,
ayuTOpuUs JocKa PecnyOnuka
bamkoprocran, T.
Crepiuramak,  yi.
T'orons, 147
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9. 20 74 Vuebnas Yuebnas Mebens, | 453130,
ayTuTOpUs Jocka, MynbTuMeana- | Pecrrybnuka
IPOEKTOP, sKkpaH | bamkoprocraH, T.
HACTCHHBIN Crepnuramak, Vi
I'orons, 147
10. |21 36 VuebHas Vuebnas Mebens, | 453130,
ayTuTOpUs J0cKa PecnyOnuika
bamkoprocran, T.
Crepiuramak, i
T'orons, 147
11. | 21A 24 VuebHas YuebOnas Mebens, | 453130,
ayuTopus JI0CKa Pecny6nnka
bamkopTtocran, T.
Crepnuramak,  yi
I'orons, 147
12. |22 74 Vuebnas Vuebnas Mebens, | 453130,
ayuTOpUs Jocka, MynbTuMeana- | PecriyOnuka
IPOEKTOP, skpaH | bamkopTtocran, T.
HAaCTEHHBIN Crepiuramak,  yi.
T'orons, 147
13. |23 80 VuebHas YuebOnas Mebens, | 453130,
ayTUTOpUs Jocka, MynbTuMeana- | Pecrybnuka
IPOEKTOP, 9KkpaH | bamkoprocran, T.
HACTCHHBIN Crepnuramak, Vi
I'orons, 147
14. |24 35 VuebOnas Vuebnas Mebens, | 453130,
ayuTOpus Jocka, MynpTuMeana- | PecriyOnuka
IPOEKTOP, skpaH | bamkopTtocran, T.
HAaCTEHHBIH, Crepiuramak,  yi.
KOMIIBIOTEPBI I'orons, 147
15. |28 32 VuebHas YuebOnas Mebens, | 453130,
ayauTopus JI0CcKa Pecny6nnka
bamkoprocran, T.
Crepnuramak, yiL
I'orons, 147
16. |30 36 Vuebnas Vuebnas Mebens, | 453130,
ayuTOpUs JocKa PecnyOnuka
bamkoprocran, T.
Crepiuramak,  yi.
T'orons, 147
17. | 30A 52 Vuebnas Vuebnas Mebens, | 453130,
ayuTOpuUs JocKa PecnyOnuka
bamkoprocran, T.
Crepiuramak,  yi.
T'orons, 147
18. |31 36 VuebOHas Yuebnas Mebens, | 453130,
ayIuTopus J0CcKa Pecny6ninka
bamkopTtocran, T.
Crepnuramak,  yiL
I'orons, 147
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19. | 31A 36 Vuebnas Yuebnas Mebens, | 453130,
ayuTopus J0cKa Pecny6nuka
bamkopTtocran, T.
Crepnuramak,  yiL
I'orons, 147
20. |32 32 VuebHas Vuebnas Mebens, | 453130,
ayTuTOpUs Jocka, MynpTuMeana- | PecriyOnuka
IPOEKTOP, skpaH | bamkopTtoctan, T
HAaCTEHHBIN Crepiuramak, i
T'orons, 147
21. | 32a 50 VuebHas YuebOnas Mebens, | 453130,
ayuTopus JI0CKa Pecny6nnka
bamkopTtocran, T.
Crepnuramak,  yi
I'orons, 147
22. |33 24 Vuebnas Vuebnas Mebens, | 453130,
ayuTOpUs Jocka, MynbTuMeana- | PecriyOnuka
IPOEKTOP, skpaH | bamkopTtoctan, T
HAaCTEHHBIN Crepiuramak,  yi.
T'orons, 147
23. | 34 24 VuebHas YuebOnas Mebens, | 453130,
ayuTopus J0CKa Pecny6nuka
bamkopTtocran, T.
Crepnuramak,  yiL
I'orons, 147
24. | 35 28 VuebOnas Vuebnas Mebens, | 453130,
ayuTOpus Jocka, MynpTuMeana- | PecriyOnuka
IPOEKTOP, skpaH | bamkopTtoctan, T
HAaCTEHHBIH, Crepiuramak,  yi.
UH(POPMAaLIMOHHbIE I'orons, 147
CTEHJIbI, KOMITbIOTEPHI
25. |36 32 Kommerotepusiii | YueOHas Mebens, | 453130,
KJ1acc Jocka, MynpTuMeana- | PecriyOnuka
IPOEKTOP, skpaH | bamkopTtoctan, T
HAaCTEHHBIH, Crepiuramak,  yi.
UH(POPMAaLIMOHHbIE I'orons, 147
CTEHJIbI, KOMITbIOTEPBI
26. |37 28 Kowmmerorepnsiii | YueOHas Mebens, | 453130,
KJ1acc Jocka, MynpTuMeana- | PecriyOnuka
IPOEKTOP, skpaH | bamkopTtoctan, T
HAaCTEHHBI, Crepiuramak,  yi.
KOMIIBIOTEPBI I'orons, 147
27. |40 90 Vuebnas Vuebnas Mebens, | 453130,
ayuTOpuUs JocKa PecnyOnuka
bamkoprocran, T.
Crepiuramak,  yi.

T'orons, 147




28.

41

40

YyebOuas
ayIUuTOpHUs

VYyebOHas
IocKa

MeOeb,

453130,
Pecriybnuka
bamkoprocTaHn,

Crepnuramak,
I'orons, 147

yIL

29.

41a

35

VYyeOuas
ayTUTOpUS

VYyebOHas
JIOCKA

MeOelb,

453130,
Pecmy6mnmka
bamkoprocras,
CrepinTamax,
T'orons, 147

yiI.

30.

42

52

VYyebuas
ayIUuTOpHUs

VYyeOHas
ockKa

MeOeb,

453130,
Pecriybnuka
bamkoprocTaHn,

Crepinurama,
I'orons, 147

yIL

31.

42a

24

VYyeOHas
ayTUTOPUS

VYyebOHas
JIOCKa

MeOelb,

453130,
Pecmy6nmka
bamkoprocras,
CrepinTamak,
T'oronsg, 147

yiL.

32.

43

76

YyebOuas
ayIUuTOpHUS

VYyeOHas
ockKa

MeOeb,

453130,
Pecriybnuka
bamkopTocTaHn,

Crepinurama,
I'orons, 147

YIL

33.

44

48

VYyeOHas
ayTUTOpUS

VYyebOHas
JIOCKA

MeOelb,

453130,
PecmyOmnmka
bamkoprocras,
CrepinTamax,
T'oronsg, 147

yiI.

34.

45

48

Yyebuas
ayIUuTOpHUs

VYyeOHas
ockKa

MeOeb,

453130,
Pecriybnuka
bamkoprocTaHn,

Crepinuramak,
I'orons, 147

YIL

35.

48

26

VYyeOuas
ayTUTOpUS

VYyeOHas
JIOCKa

MeOelb,

453130,
PecryOmnmka
bamkoprocras,
CrepinTamack,
T'orons, 147

yiI.
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4.2. YyeOHO-MeTOAMYeCKOEe M HH(OPMALIMOHHOE O0ecTiedyeHue TN CIUTIINHbI

4.2.1. IlepeyeHb OCHOBHOWM W [ONOJHHUTEJbHOH Y4eOHOH JuTepaTypbl, HEOOXOAUMOM 1JIs1
OCBOCHMS THCIMIIIMHBI

OcHoBHas1 yueOHas1 IMTEpaTYypa:

Ooyxos JI. K. buonorus: KIeTKM U TKaHU: YydyeOHOE T1OcoOMe Ui CpEeIHEro
npodeccuonanbHoro odpazosanus / 1. K. O6yxos, B.H. Kupunenkosa. — 3-e uz., nepepad. u
nor.— Mockga : M3garenscTBo FOpaiit, 2023. — 358 ¢. — (IlpodeccrnonansHoe 0OpazoBaHue).

buonorus. 10 kimacc (6a3oBbii ypoBeHs) : yueOnuk / B. B. Ilaceunuk, A. A. Kamenckuii, A.
M. Py6uoB [u ap.] ; mox pea. B. B. Ilaceunuka. — 5-e usn., crep. — Mocksa : [IpocBemienue,
2023. — 223, [1] c. : wn. — (Jluamsa xwuzam). - ISBN 978-5-09-103624-4. - Tekcrt :
anektpoHHbli. - URL: https://znanium.com/catalog/product/2089928 (mata oOpameHus:
23.05.2025).

Bbuomnorus. 11 xnacc (6a30Bbiii ypoBens) : yueOnuk / B. B. Ilaceunuk, A. A. Kamenckuii, A.
M. Py6moB [u ap.] ; mox pea. B. B. Ilaceunuka. — 5-e u3zn., crep. — Mocksa : [IpocBemienne,
2023. — 272 c. : un. — (Jlunus xu3an). - ISBN 978-5-09-103625-1. - TekcT : 3MEeKTPOHHBIMH. -
URL: https://znanium.com/catalog/product/2089931 (mara oGpamenus: 23.05.2025). — Pexxum
JIOCTYTIA: TI0 TOAIHCKE.

JononHuTebHAsSE ydeOHAas TUTEPATYpPA:

AmnppeeBa, T. A. buonorus : yuebnoe nocobue / T.A. AunpeeBa. — Mocksa : PUOP :
NH®PA-M, 2021. — 241 c. - ISBN 978-5-369-00245-2. - Tekct : snekrponHsbii. - URL:
https://znanium.com/catalog/product/1209230 (mzata obpamenus: 23.05.2025).

buonorus. 10 xmacc (6a30BbIii  ypoBEeHB) : Y4eOHMK g 0Omeo0pa3oBaTeIbHBIX
opraam3anmii / J{. K. benses, O. B. Cabnuna, I'. M. [Iemvmut, JI. H. Ky3uenosa ; mox pexn. /1. K.
bensea, I'. M. Ipimimnna. - 6-e uzz. - Mocksa : [Ipocsemenune, 2022. - 223 c. - ISBN 978-5-09-
101668-0. - Tekcr : snexkTponusiid. - URL: https://znanium.com/catalog/product/2090568 (nata
obpamenus: 23.05.2025).

4.2.2. Ilepeyenb pecypcoB HHGPOPMALMOHHO-TEJICKOMMYHUKAMOHHOH  CeTH
«HTepHeT» (Has1€e - ceTh «AHTEpHET»), HEOOXOAUMBIX JIJIS OCBOCHHSI TUCIUNJIMHBI

HanMeHoBaHMe TOKYMEHTA € YKa3aHUEM Cpok neiicTBus
PEKBH3HTOB JOKYMEHTA

Ne

Jlorosop Ha poctyn k DBC ZNANIUM.COM mesxay
1 | YVHuT B smue jmpektopa C® YVHuT u OOO C 12.07.2024 no

«3Hannym»Ne 2024-36¢ ot 09.07.2024 11.07.2025
Jlorosop Ha moctyn k DBC «BC FOPANTY (monHast
) Komekuust) Mmexny YVYHuT B amne aupexropa COD C 06.03.2025 o
YVYHuT u OO0 «3nekrponHoe uznarenbctBo FOPAUT 05.03.2026

Ne 1/25-36¢ ot 06.03.2025 1.

HoroBop Ha goctyn k OBC «YHuBepcurerckas

3 | oubmuoteka onmaiin» mexny YYHuT «Hekcmemmay Ne 01.10.2024 mo

223-883 ot 19.08.2024 30.09.2025

4 Horosop Ha goctyn k ObC «Jlaub» mexny YYHuT u C 08.08.2024 o
n3narenbcTBOM «JIaupy» Ne OI'3-647 ot 08.07.2024 07.08.2025

5 ﬂOFOBOp Ha JOOCTYII K COb MCKIAY YVHuT n C 04.06.2024 1o
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m3aarensctBoM «Jlaab» Ne COBb 47-JIC 5010-24 ot
04.06.2024

20.05.2026

JloroBop Ha JOCTYH K JJIEKTPOHHBIM H3JIaHUSM B

cocrase 0Oaszbl maHHbIX «HAVUHASA DJIEKTPOHHAA C01.01.2025 o

6 BUBJIMOTEKA eLIBRARY.RU» wmexny YYHuT wu 30.12.2025
OO0 HOBb Ne OI'3-1283 ot 05.12.2024

7 Horosop Ha BJ] auccepraumit mexny YYHuT u PI'b C 10.08.2024 o
Ne 223-664 ot 15.07.2024 09.08.2025
Horosop Ha noctyn k 9bC BOOK.ru (moctyn
yueOHUKY: OCHOBBI POCCHICKOM roCy1apCTBEHHOCTH :
yueOnuk / A. B. Manbko, A. A. Bunkos, B. B. I'ypees [u

] ap.] ; mox pen. A. B. Manbko. — Mocksa : KaoPyc, 2024. C 23.10.2024 o

— 263 ¢. — ISBN 978-5-406-12322-5) mexxny YYHuT B 22.10.2025
muue aupekropa CO YYHuT u OO0 «KuoPyc menna» Ne

6/ 0T 16.10.2024 1.

4.2.3. Ilepeyenb nHGPOPMAUMOHHBIX TEXHOJIOTH, UCIOJIb3yeMbIX NMPH OCYIIECTBJIECHUHU
o0pa3oBaTe/IbHOI0 Mpolecca MO0 [IUCHUIIMHE, BKJIOYasi NepevyeHb MPOrpaMMHOIO
ob0ecrieyeHust 1 MHGOPMAIMOHHBIX CIPABOYHBIX CHCTeM (IIPH HEOOXOAUMOCTH)

Ne HaunmeHoBaHue Koa-Bo IIK//Iorosop

1. 1C:  Ilpemnpusitue  8.0. | 60/ 000 «1C-TloBomxbe.
Kommiekr misi oOyuenus B Bbicmx U | Jlunensuonnslii goroBop Ne H3490 ot
CPEIHUX YUEOHBIX 3aBEJICHUSAX 01.03.2022

2. Adobe Photoshop CS4 EXT Russian | 30/ OO0 «O06mectBo MHGOPMAITMOHHBIX
AcademicEdition TEXHOJIOTUII». I'ocynapcTBeHHBIN

koHTpakT Nel3 ot 06.05.2009

3. Corel DRAW  Graphics
Education License ML

Suite X4 | 32/ OO0 «OO0mecTB0 MHPOPMAITMOHHBIX
TEXHOJIOTHIN». l'ocynapcTBeHHbIN

koHTpakT Nel3 ot 06.05.2009

4. Kaspersky Endpoint Security 970/000 «AUP-CODT» Horosop
Ne223/028 ot 15.11.2023
5. Mathcad University Classroom Perpetual- | 15/ OOO «O6mectBo mHGOPMAITMOHHBIX

15 Floating TEXHOJIOTUII». I'ocynapcTBeHHBIN

koHTpakT Nel3 ot 06.05.2009

6. MATLAB Classroom new Product | 15/ T'ocynapctBeHHbI KOHTpakT Nel6 oT
Concurrent License 11.01.2011
7. Office Standart 2007 Russian | 200/ OO0 «O01mecTBOo MHPOPMALMOHHBIX
OpenLicensePackNoLevelAcdmc TEXHOJIOTHII. INocynapcTBeHHBIIM
KoHTpakT Nel3 ot 06.05.2009
8. Office Standart 2007 Russian | 137/ 3A0  «CodtJlaitn  Tpeii».
OpenLicensePackNoLevelAcdmc INocynapcTBeHHBIIH KOHTPaKT oT
18.03.2008
9. Office Standart 2010 RUS OLP NL | 200/JTunensunonnsiiimoroBop Ne04297 ot
Acdmc 9.04.2012
10. RAD Studio XES5 Professional Academic | 60/ OOO«®depmomobaitny / Ne 04182 ot

Concurrent License — AppWave

03.12.2013

11.

RINEL-LINGO nporpamMmMHo-anmnapaTHblil

12+1/ PUHEJL. [HoroBop Ne66-17 ot
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KOMIUICKC JIMHTah)OHHOTO KJ1acca 24.11.2017
12. BEPTUKAIJIb 2014. YyeOnas numeH3us 10/ 000 «AckoH-Y dpay.
CyOmuineH3uoHHbIl  10oroBop NeVd-15-
0097 ot 02.10.2015
13. KOMIIAC-3DV14 50/ 3A0 «CoodrJlaitn Tpeiny.
CyOnu11eH3nOHHBIH JIOTOBOP
Ne41003/UFA3486 ot 17.06.2013
14. [Iporpammusiii kommieke "Buprtyansnsie | 20/UI1 Ky3emun Anexceir JleonuaoBud,
nabopaTopHbIE paboThl o | noroBop Ne001-11 ot 02.11.2015
Conportunenuto MatepuasioB" Columbus
2007 / Columbus 10
15. Acronis True Image Echo Universal | 1/ OOO «O6mecTBo HHGMOPMAIMOHHBIX
Restore Workstation TEXHOJIOTHIN. INocynapcTBeHHBIIM
koHTpakT Nel3 ot 06.05.2009
16. Acronis True Image Echo Workstation 10/000 «O6mecTBO HWHPOPMAIIMOHHBIX
TEXHOJIOTHI. I'ocynapcTBeHHBIM
koHTpakT Nel3 ot 06.05.2009
17. Acronis Disk Director Suite 10.0 10/ OO0 «OO6miecTBO MHPOPMAIIMOHHBIX
TEXHOJIOTHIN». lNocynapcrBeHHbIH
KoHTpakT Nel3 ot 06.05.2009
18. KOMIIAC-3D V10 50/ OO0 «O6mecTBO MH(MOPMAITMOHHBIX
TEXHOJIOTHIN». lNocynapcTBeHHbIN
koHTpakT Nel3 ot 06.05.2009
19. Project Expert 7 20/ 000 «Kommanus depmoy.
JIuuensuonnsiii  goroop Ne 06571 ot
18.05.2012 r.
20. Statistica Automated Neural Networks for | 5/ 000 «Komnanus Depmoy.
Windows v.10 Jluuensmonnsii  goroop Ne 06571 ot
18.05.2012 1.
21. Statistica Automated Neural Networks for | 10/ 000 «Kommanus depmoy.
Windows v.10 CeteBbleBepcun Jluuensuonnsiii goroop Ne 06571 ot
18.05.2012 r.
22. Mathcad Education 25/ 000 «Komnanus depmoy.
Jlunensnonnsiii moroop Ne 06571 or
18.05.2012 1.
23 Maple 15 15/ 000 «Kommanus depmoy.
JInuensuonnsiii  goroop Ne 06571 ot
18.05.2012 r.
24 Eviews 7.0 1/ 000 «Kommnanus Depmoy.
Jluniensnonnsiii moroop Ne 06571 or
18.05.2012 1.
25. [IporpammHBIi xkomruiekc | 200/ UIT KOnycbaeB V.b. JloroBop Ne71
«CaMoIMarHoCTHKaY ot 26.01.2012 1.
26. AO «Ydaner» (MuTepHeT) JoroBopNe73240733 27.12.2024
217. Windows Vista Business 137/ Codrnaiin ¥Yda. 06.05.2008 1.
28. 1C: IMpenmpustue 8.3. Kommuekt mns | 60/000 1C-IloBomkee ot 01.03.2022
0o0ydeHus1 B BRICIIMX U cpeaHux yueOHbIx | NeH3490
3aBEJICHUSX
29. 1C: TIIpemnpustue 8.3. Kommuekt s | 3 kommiekta/ "Hckpa-Kmace". JloroBop ot

00y4YeHHs B BBICHIMX U CPEIHUX y4EOHBIX
zapeaeHusx (MY, byAuA, [IMull)

16.06.2014
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30. 1C: TIIpemnpustue 8.3. Kommuekt s | 4 kommiekta/ "Hckpa-Kmace". JloroBop ot
o0y4yeHHs B BBICHIMX U CpeAHUX y4eOHbIX | 16.06.2014
3aBepeHUIX (Kypeel [THI)
31. MOVAVI ®otopenakrop 5 40/ OO0 "Taykoncant" JloroBop 6/H ot
18.11.2019
32. CIIC KoncynbTanT bromkerHbie BAII KOHCVYJIBTAHT OOO. [lorosop
OpraHu3aluu Ne 223/540 ot 30.01.2025.
33. Cnpasouno-nipaBoBas cuctemsl "I'apant" | 'apaaT OOO I VYII. ToroBop Ne 12112 ot
01.01.2025
34. Windows 7 Heorpannuennona 3 rona/
MicrosoftImagine. INoxmucka
Ne8001361124 ot 04.10.2017r.
35. Windows 10 Heorpannuennona 3 rona/
Microsoftlmagine.IToanucka
Ne8001361124 ot 04.10.2017r.
36. [Tporpamuoe o6ecrieuenue FluidSIM® 10/000 «DECTO-PDy
Pneumatics CyOnuieH3nOHHBII JIOTOBOP oT
15.12.2021 Ne 21.DS.0029
37. JlunaradoHHBIM MPOTPAMMHBIN KOMILJIEKC 16/ OO0 «Ilomucucrema» Kontpakt N
Sanako 44/029 ot 20.12.2021
38. [Tporpammuoe obecrnieuenne «KLIM 1/000 «1HbopManMOHHBIE TEXHOJIOTUU
3DLITE» ITATINJIOH» CyOnuIieH3nOHHBIN
norosop Ne880 ot 16.01.2023
39. [1O "HBII Aromar" 1/CIIb PYBUH OOO [orosop 223/287 ot
31.10.2023
40. 10 "HBII ITucroner" 1/ CIIb PYBUH OOO JoroBop 223/287
or 31.10.2023
41. ABUC «Pycnany» (Moagymn) 1/ OO0 «OtkpeiTbie OUOINOTEUHbIE
cuctembl» aoroop Ne095 ot 01.09.2014
T.
42. ®OH/ PTh 30/ OI'bY «PT'b». Jlorosop
Ne(095/04/0220 ot 06.12.2017 T.
43, baza 3JIEKTPOHHBIX nepuoanuecknx | Heorpanmaenno/ 000 «ABUC».
W3JIaHUN Jorosop Nel133-IT 1650 ot 03.07.2018 r.
44, ObC «Jlanb» Heorpannuenno/ OOO «3BC JIAHb».
Jlorosop Ne848 ot 03.09.2018 r.
45. baza nannbix «9nexkTpoHHO-OnbIMoTeuHas | Heorpannuenuo/ 000 «PYHED».
cucrema elibrary» Jlorosop Nel1256 ot 13.12.2017 1.
46. OBC  «YHuBepcuterckas  Oubmumoreka | 27000 / OO0 «HexcMenuay. Jlorosop
OHJIAWHY Ne847 ot 03.09.2018 r.
47. DIeKTPOHHO-0MOIHOTEYHAs cucrema | Heorpannuenno/ 3HAHUYM
Znanium 0OO0O/oroBop ot 09.07.2024 Ne 2024 »>6¢
48. DIeKTPOHHO-0MOIHOTEYHAs cucrema | Heorpannuenno/3JIEKTPOHHOE

«ABC IOPAMT

N3JJATEJIbCTBO IOPAMT
00O dorosop ot 06.03.2025 Ne 1/25-03BC
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IMPUJIOKEHUE 1

OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJUKETHOE OBPA30OBATEJIBHOE
YYPEX/JEHUE BBICIIEI'O OBPASOBAHMA 5
«YOUMCKUU YHUBEPCUTET HAYKHU 1 TEXHOJIOI' T »

CrepiauTamakckuil pumuan

Komnemx

KanennapHo-temaTuyeckuii nian

M0 IUCLUILINHE OVILI1I buonozua
CneunanbHOCTh
15.02.10 Mexamponuxka u modourbHasa pobomomexnuxka (no ompaciam)
KOJl HAaMMEHOBAHHE CIIEIIMAIIBHOCTH
Kpanmuduxarms

MEXHUK-MeXAMPOHUK

PazpaboTunk (cocTaBUTENb)
IlIpenooasamensv nepeoii kamezopuu

Acynosa A.P.

ydeHasi CTEIIeHb, YUe€HOE 3BaHNE,
kareropusi, ®.1.0.

Crepnuramak 2025
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Ounas hopma oOydeHHs

HaumeHoBaHue pa3iesioB U TeM

Koa-
BO
4acoB

Kasnengapu
ble CPOKH
H3yUYeHust

(m1anH)

Bun
3aHATHSA

Jlomamnee
3aJaHue

Paznen 1. Kinerka — cTpyKTYypHO-

(pyHKUMOHA/IbHAS eIMHULIA KMBOI'O

buonorus kak Hayka.
JKUBBIX  OPTraHU3MOB.
CBOICTBA KUBOT'O

IIpusnaku
OcCHOBHEBIE

2/2

SuBapp

Jlexusa
(ypox)

3arojHCHUE
TaOJIUIIBI
«IIpusnaku
JKMBBIX
OpPTaHU3MOBY
C OIHCaHHUEM
IPUMEPOB
3anonaHeHne
TaOJIUIIBL
«Bxnag
YUEHBIX B
pa3BuTHE
OHOJIOTUNY

OO61as xapakTepUCTHKA KU3HU

2/4

SuBapb

Jlekusa
(Ypok)

3arnojHeHue
CpaBHUTEIbH
on

TaONMIBI CX
OJICTBA u
pasinuui
JKHBOTO n
HE >KHUBOTO

CTpyKTypHO-
(GyHKUIMOHATBHAS OpTraHU3aIU
KJIETOK

2/6

SuBapb

Jlekusa
(Ypok)

Pa3zpaboTka
HarJIsITHOTO
MaTepuaia
«CtpoeHue
KJIETKU
(pacrenus,
JKUBOTHBIE)»

CrpyKTypHO-(hYHKIMOHATLHBIE
(axTOpBl HACIEICTBEHHOCTH

2/8

SuBapb

Jlexuusa
(ypox)

Pa3paboTka
HArJIAHOTO
Marepuaa
«CtpoeHue
KJIETKH
(TpuoBmI,
OaKkTepun)»

Heknerounsie ¢GopMBbl KU3HU

2/10

SuBapb

Jleknsa
(Ypok)

®poHTaTBHBI
1 onpoc

Hexnetounsie ¢GopMBbl )KU3HU

2/12

SuBapb

Jleknsa
(Ypok)

YcTHEBEIE
co0O0IIeHUS
(c
pe3eHTAaIHe
i,
HarJAJHbIM
mocooueM )
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CoBpemeHHast KJIETOUHasi TEOPHs

2/14

SuBapb

Jleknsa
(Ypok)

ITonroroBka
K
TECTUPOBAHU
10 15{0)
BOIIPOCaM
JICKIIUN

Ponb  cOBpeMEHHON  KJIETOYHOM
Teopuu B (dbopmupoBaHUU
COBPEMEHHON €CTECTBEHHOHAYYHOU
KapTHUHBI MUpa

2/16

®deBpanb

Jleknsa
(Ypok)

OuennBaeMa
s1 IUCKYCCHS

Ctpoenue KJIETKH
[Ipokapuornueckue u
JYKapUOTHYECKHUE KIIETKU

2/18

®deBpanb

Jleknsa
(Ypok)

ITonroroBka
K
TECTUPOBAHU
10 15{0)
BOITPOCaM
JICKIIUA

10.

CpaBHHTENbHAS XapaKTEPUCTHKA
KJIETOK pacTeHHi, OakTepwii, rpuboB,
KHUBOTHBIX

2/20

®deBpanb

Jleknsa
(Ypok)

CocraBnenue
TaOJIUIIBL
«CpaBHeHue
KJICTOK
MPOKApPHOT U
HYKApPHOT

11.

Py0GexxHBII KOHTPOITH 1O
pazzneny (yueOHbII
KpPOCCBOPT)

2/22

®deBpanb

Jlekmusa
(Ypok)

ITonroroBka
K
JUIAKTAYECK
Ol Hurpe Imo
TeMaM
pazmena ¢
nuddepenm
PpOBKOM
OLIEHOYHOI'O
KOHTPOJIA

Paznen 2. Ctpoenne 1 (pyHKUMH OPraHu3Ma

12.

CrpoeHue opranusma

2/24

Maprt

Jlexusa
(ypox)

Pa3paboTka
MEHTaJIbHOH
KapThl pa3H
OBHUJIHOCTEHU
THUIIOB
TKaHel
opraHusma
yejioBeka ¢
KpaTKOU
XapaKTEePUCT
UKOM UX
byHKIMA ©
HATJISI JHEIM
rnmocoounemM

13.

CrpoeHue opranusma

2/26

Mapr

Jlexusa
(ypox)

Ompoc

14.

CrtpoeHue opraHu3Ma 4ejJoBeKa

2/28

Maprt

Jleknsa
(Ypok)

CocraBieHnue
CXEMbI
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«ITomoxxkenue
YeJloBEKa B
CHCTEME
JKHNUBOTHOT'O
MUPaY

15.

OCHOBHBIE TTIOHATHS T€HETUKU

2/30

Maprt

Jlexusa
(Ypok)

Pazpabotka
TJI0CCapHst

16.

3aKOHOMEPHOCTHU HACIEAOBAHUS

2/32

Maprt

Jlexusa
(Ypok)

Pazpabotka
TJI0CCapHs

17.

Cenexkuuss OpraHu3MOB

2/34

Mapr

Jlexusa
(Ypok)

Pazpabotka
rioccapus
MOJITOTOBKA
K
TECTUPOBAHU
10 o
BOTIPOCaM
JICKITHN

18.

PyOexHbIiI KOHTPOJIb MO pa3aeny
(yueOHBIN KpOCCBOPI)

2/36

Maprt

Jlexusa
(Ypok)

[Toaroroska
K
JTUAKTAYECK
ol wurpe mo
TeMaM
pazmena ¢
muddepeHIm
pOBKOH
OIICHOYHOT'O
KOHTPOJIS

Pasnen 3. Teopusi

9BOJIIO

U

19.

HcTopust 3BOTIOLMOHHOTO YUEHUs

2/38

Maprt

Jlekusa
(Ypok)

ITonroroBka
K
(GpOHTAIBHO
MY OIPOCY
ITonroroBka
o6uorpadun
Y.JlapBuHa

20.

BO3HI/IKHOBGHI/IG nu paBBI/ITI/Ie KHU3HHU
Ha 3emiie. T'unore3nl
HpOI/ICXO)I(,Z[GHI/I}I KU3HU.

2/40

Maprt

Jlexnusa
(Ypok)

Pazpabotka
JICHTBI
BpEMEHU
BO3HHUKHOBEH
us u
pa3BUTHUSA
JKUBOTHOT'O U
PaCTUTEIBHO
ro Mupa.
CocraBuTh
CXeMy
«Pe3ynprarsl
HBOJIIOLIUN
MOKPOBOB
Tena y
OpPTaHU3MOBY
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21.

Py0OexHbBIl KOHTPOJIB 110 Pa3eiTy

2/42

Maprt

Jleknsa
(Ypok)

ITonroroBka
COOOIIIEHHS O
MIPOMCXOXKJIC
HHUN
YeJIOBEUSCKHU
X pac.

Pa3znen 4

. DKO0JIOrus

22.

DKoI0rus Kak HaydYHas JUCLHUIIINHA.

2/44

Maprt

Jlexusa
(Ypok)

N3yuenune
O3 PO «O6
oXpaHe
OKpYXKaroIe
U IPUPOJHON
cpenp» Ui
MOJTOTOBKH
TaKHX
TEPMHUHOB
KaK:
IpUpOIHAs
cpena,
OKpYy’KaroIa
A cpena,
IIPUPOIHBII
O00BEKT,
IPUPOJIHO-
AHTPOIIOTEHH
bIii  OOBEKT,
AHTPOIIOTEHH
BIii OOBEKT.

23.

Okonoruyeckne (akTopsl M Cpebl

KH3HH.

2/46

Arnpenb

Jlexuusa
(Ypok)

CocraBnenue
cxeM
KpyroBOpoOTa
BeecTB(yri
epoja, a3oTa,
Cephl,

docdopa)

24.

[Tonynsiuus,
9KOCHUCTEMBI.
JeloBeKa

CcOO00IIIeCTBa,

Cpena  oOutanus

2/48

Anpenb

Jleknsa
(Ypok)

ITonroroBka
K
TECTUPOBAHU
10

25.

KomMmoneHTE!
MPOAYLIEHTHI,
PEeIyLCHTHI.

OKOCHCTEMBI.
KOHCYMCHTEI,

2/50

Anpenb

Jlekusa
(Ypok)

CocraBnenue
CXCMBbI
«KoMmoHeHT
bl
YKOCHUCTEMBI
» c
npuMepamMu
KHUBBIX
OpraHU3MOB

26.

Buocdepa

— riio0anpHas

9KOJIOTHYECKass CUCTEMA

2/52

Arnpenb

Jlexusa
(Ypok)

IloaroroBka
K  ompocyl
4acTu
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KOHCIIEKTa
[0 IUIaHY Ha
TEMY:
«buocdepa -
riaobanbHas
HKOCHCTEMA
3emany c
yKa3aHueM
HCIIOJIb30BaH
HBIX
HCTOYHUKOB
n
JUTEPATYPHI

27.

Bbuocdepa

9KOJIOTHYECKass CUCTEMA

riio0anpHas

2/54

Arnpenb

Jlexusa
(Ypok)

ITonroroska
K  ompocy2
YacTH
KOHCIIEKTA
Mo TUIaHy Ha
TEMY:
«buocdepa -
riaobanbHas
HKOCHCTEMA
3emany
Hanucanne 1
JacTu
KOHCIIEKTa
Mo TUJIaHy Ha
TEeMY:
«buocdepa -
riaobanpHas
JKOCHUCTEMA
3emMuan»

28.

Bnusinue aHTponoreHHbIX (hakTopoB

Ha Ouocdepy

2/56

Anpenb

Jleknsa
(Ypok)

Hanncanue
acce Ha
temy: «Moe
IIOHUMAHHUCEC
3JI0pPOBOTO
oOpa3za
KUZHID

29.

PyOexHbII KOHTPOJIb IO pa3aeny

2/58

Arnpenb

Jlexnusa
(YpoK)

[Toaroroska
K
JTUAKTAYECK
ol wurpe mo
TeMaM
pasmena ¢
g depeHIu
pOBKOH
OLICHOYHOI'O
KOHTPOJIA

Pa3pgen 5. Buojaorus B ;KHU3HHU.

Bbuojykosornueckue

HCCJICJOBAaHH.

30.

buorexHomornu B KU3HU KaxXjg0ro

2/60

Mai

Jleknsa
(ypok)

Brimmonnenue
33JJaHu = Ha
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aHanu3 HWH
opMalM O
Hay4YHBIX
JIOCTHIKCHHUS
X B 00yacTu
TCHETUYCCKH
X
TEXHOJIOTHA,
KJICTOYHOH
WHXCHEPUH,
[UIIEBLIX O
HOTEXHOJIOTH
71 (mo
rpynmnam)

31.

buorexHonornu B MeIUIIMHE

2/62

Maii

Jlekusa
(Ypok)

AHanu3
uHpopManun
0 Pa3BUTHU
OMOTEXHOJIOT
ui B
MeIUuIuHe
(o
rpynmnam)

32.

buorexnonorun
JKUBOTHBIE

U pacTeHws,

2/64

Maii

Jlexusa
(ypox)

Amnanuz
uHpopmaruu
0 Ppa3BUTHH
OMOTEXHOJIOT
15471 c
HCIIOJIb30BaH
uemM
pacteHuii u
KUBOTHBIX,
pUMEHEHNE
MPOYKTOB
OMOTEeXHOJIOT
WU B JKU3HH
yenoBeka (Imo
rpynmnam)

33.

OCHOBHBIE METOIBI OHMOPKOJIOTHYE
CKHUX HCCJIENOBaHUI

2/66

Mai

Jlekusa
(Ypok)

ITonroroBka
cooO1eHus/
MPe3CHTAIIMH
Ha BBIOOD B
MUHUTPYIIITA
x:1.Bnusgnaue
TEMIEPATYP
Bl Ha POCTa U
buznomorny
€CKYI0
AKTUBHOCTH
TIPOAIKEBBIX
KJIETOK

2. Bausnue
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YTJIEBOIOB
Ha pocTa U
buznomorny
€CKYIO
AKTUBHOCTh
TPOAIKEBBIX
KJIICTOK
3.CoueranHo
€ BIIUSTHUE
TEMIEPaTyp
1387}
YIIIEBOIOB
Ha pocTa "
buznonorny
€CKYIO
AKTUBHOCTH
TIPOKIKEBBIX
KIIETOK

34.

PyOexHbII KOHTPOJIb IO pa3aeny

2/68

Nriounb

Jlexusa
(Ypok)

Odopmnenn
e
TBOPYECKOTO
MPOEKTa
«buonorus B
JKU3HH »

35.

Hrorosast KoHTpoJbHASA paboTa

2/70

rounb

Jlexusa
(Ypok)

36.

IlonBenenne NToroB

2/72

Nrioun

Jlexusa
(Ypok)

Hroro

72
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HHPUJIIOKEHHUE 2

OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJI’KETHOE OBPA30BATEJIBHOE
YUPEXIEHHWE BbICIIEI'O OBPASOBAHUSA 5
«YOUMCKHUU YHUBEPCUTET HAYKU 1 TEXHOJIOT U »

CrepauramMakckuii puman

Komnemx

DoH/I OLIECHOYHBIX CPECTB

10 JUCLMIIIINHE OVYIIl.11 Buonozus

QouweodpazosamenvHblil YUK, 6A306a:1 YACHb

UK TUCHIUTUIMHBI M €T0 YacTh (00s3aTeIbHas, BApUaTHBHAS)

CTIEUATBHOCTD
15.02.10 Mexamponuka u modunibhas pooomomexnuxa (no ompaciiam)
KOJI HaMMEHOBAHHE CTICIIUATBHOCTH
KBaTH(UKAITUS

MEXHUK-MEXAMPOHUK

Pa3zpaboTunk (cocTaBUTENb)
IlIpenooasamensv nepeoii kamezopuu

Acynoea A.P.

ydeHasi CTeleHb, yY€HOE 3BaHHE,
karteropusi, ®©.1.0.

Crepnuramak 2025
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I ITaciopT (pOHI0B OLEHOYHBIX CPEACTB

1. O0aacTh NPpUMEHEHUs

®onp oueHouyHbIX cpeacTB (POC) npenHazHaueH A1 IPOBEPKHU PE3yIbTATOB OCBOCHUS
nucuuminiabl OYILL11 buosorusi, BXoasiie B cOCTaB MpOrpaMMbl TOATOTOBKU CHELMAIMCTOB
cpeanero 3BeHa 1o cneuuanbHoctn 15.02.10 MexarpoHuka u MoOUIbHas pOOOTOTEXHUKA (IO
oTtpacisiM). Pabora obOyuarommxcss BO B3aUMO/IeiicTBUM ¢ MpenoaaBaTenaeM72 daca (oyHas
dopma oOyueHwus).

2. O0beKTHI OLICHUBAHUS — Pe3YJIbTAThI 0CBOCHUS M CHHMILIHHBI

®OC no3BOJISIET OLEHUTD CIAEAYIOIINE PE3YIbTAaThl OCBOCHUS TUCLUUILINHBIL:

JIMYHOCTHBIX:

—c(OpPMUPOBAHHOCTh UYYBCTBA TOPJOCTH U YBAKEHHUS K HCTOPUM M JOCTHKCHHUAM
OTEUYECTBEHHON OWOJIOTMYECKON HAyKH; IPEICTaBICHHUS O LEJIOCTHOH €CTECTBEHHOHAyYHOU
KapTHHE MHPa;

— MOHMMAaHUE B3aWMOCBS3M M B3aUMO3aBHCHMOCTH E€CTECTBEHHBIX HAyK, MX BIHUSHHUA Ha
OKPY’KaIOIIYI0 Cpelly, SKOHOMUYECKYIO, TEXHOJIIOTUYECKYIO, COLMAIIBHYIO U ATHUYECKYIO cepsl
NeSITeTIbHOCTH YeNIOBEKa,

— CIIOCOOHOCTB HCIOJIB30BATh 3HAHUS O COBPEMEHHOMN €CTECTBEHHO-HAyYHOW KapTHHE MUPA
B 00Opa3oBaTenbHON H MpOo(ecCHOHANBHON NeATeNhbHOCTH; BO3MOXKHOCTH HH()OPMAIIMOHHON
cpenbl 11 00eCTIeYeHHS TIPOIYKTUBHOTO caMO0Opa30BaHUs;

— BIIQJICHUE KYJIbTYPOH MBIIUICHHUS, CIOCOOHOCTh K OOOOIIEHHIO, aHAIN3Y, BOCHPUSATHIO
UH(pOpMaLUU B 00JIACTH €CTECTBEHHBIX HAayK, IOCTAaHOBKE LIEJIM U BBIOOPY MyTeH €€ TOCTUKEHUS
B ipodeccuoHanbHO chepe;

— CHOCOOHOCTh PYKOBOJACTBOBAaThbCA B CBOEH AEATENBHOCTH COBPEMEHHBIMU IPUHIMIIAMU
TOJICPAaHTHOCTH, AMAJIOra M COTPYIHUYECTBA; FOTOBHOCTh K B3aMMOACWUCTBUIO C KOJUIETaMH,
paboTe B KOJUIEKTHBE;

— TOTOBHOCTbH HCIIOJIb30BaTh OCHOBHBIE METOMABI 3alIMTHI OT BO3MOKHBIX ITOCIIEACTBUN
aBapuii, kKaracTpod, CTUXUHMHBIX OCICTBHIA;

— obnajaHue HaBbIKaMHU Oe30macHOil pabOThl BO BpeMsl MPOEKTHO-MCCIEIOBATEIbCKONH U
9KCHEPUMEHTAIBHOM J1eATEbHOCTH, TP UCTIOIb30BaHUH JJa0OPAaTOPHOI0 0O0PYAOBAHMS;

— CIIOCOOHOCTh HCHOJb30BAaTh INPHOOPETCHHbIE 3HAHMS W YMEHHS B MPAKTHYECKOU
JeSITEIbHOCTH M TIOBCEAHEBHOM >KM3HU Ul COOJIOAECHHUS Mep NPOQHIAKTUKU OTpPaBIECHUM,
BUPYCHBIX U JpYyrux 3a00JieBaHMi, CTPECCOB, BPEIHBIX NPHUBBIYECK (KYpPEHHS, AJIKOTOJIHM3MA,
HapKOMaHMH); IPaBWJI IOBEJCHUS B IPUPOAHOIL cpele;

— TOTOBHOCTh K OKAa3aHMIO IEPBOH IMOMOIIM NpU TpaBMax, MPOCTYIHBIX U JAPYTHX
3a00JI€BAHUAX, OTPABJICHUSAX MUILEBBIMU IPOAYKTAMU;

MeTanpeaMeTHbIX:

— OCO3HAHME COIMAJIBHOM 3HAYUMOCTH CBOEH mpodeccuu/crenuanbHOCTH, o0NagaHue
MOTHUBAIMEN K OCYILECTBIEHUIO PO(PECCUOHANBHOM NeATEIbHOCTH;

— MOBBIIICHNE UHTEJUIEKTYaJIbHOTO YPOBHS B MPOLIECCEe U3YyUCHUS OMOJIOTHYECKUX SIBICHHA;
BBIJIAIOIINXCSI TOCTUKEHUN OMOJIOrUH, BOLIEAUINX B OOLIEUEIOBEUECKYIO KYJIbTYPY; CI0XKHBIX U
IIPOTUBOPEYMUBBIX IIyTE€H Pa3BUTUSI COBPEMEHHBIX HayUYHBIX B3IVISA0B, UIECH, TEOPUH, KOHLEIILHN,
runoTe3 (0 CyHUIHOCTH M MPOMUCXOXKIEHUM KU3HHU, YEJIOBEKa) B XOZ€ pabOThl C Pa3IMYHBIMU
UCTOYHHKAMHU HH(POPMALIUY;

— CIIOCOOHOCTh OPraHU30BBIBATH COTPYIHUYECTBO E€IMHOMBIIUIEHHUKOB, B TOM 4YHCIE C
UCIIOJIb30BAaHUEM COBPEMEHHBIX HHPOPMALMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTUH;

— CHOCOOHOCTh MOHMMATh NMPUHLUIBI YCTOMYMBOCTU M NMPOLYKTUBHOCTHU >KMBOM NMPHUPOJBI,
IOyTH €€ M3MEHEHHUs IOJl BIMSHHEM aHTPONOTE€HHBIX (PaKTOPOB, CIOCOOHOCTh K CHCTEMHOMY
aHaU3y INI0OANBHBIX HKOJOTHMUYECKUX IMPOOJIEM, BOIPOCOB COCTOSHUS OKpYXarolled cpenbl U
PaLMOHATIBHOIO UCIIOJIB30BaHUS IPUPOJHBIX PECYPCOB;

— yMeHHEe OOOCHOBBIBaTh MECTO U pOJIb OHOJOTMYECKHUX 3HAHMH B MPAKTHYECKOU
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JeSITeIbHOCTH JIIOJICH, pa3BUTUU COBPEMEHHBIX TEXHOJIOTUH; OMpEAETATh KUBBIE OOBEKTHI B
NpUpOJe; TMPOBOIUTH HAOMIONCHMS 3a DKOCHCTEMaMH C IeNbI0 MX OIMCAHUS W BBIABICHUS
€CTECTBEHHBIX M AHTPONOICHHBIX H3MEHEHMH; HAXOAWUTh U aHAJIM3UPOBATh HMH(OPMAIHIO O
JKMBBIX 00BEKTaX;

— CIIOCOOHOCTh TPUMEHSATH OWOJOTHYECKHME M HKOJOTHYECKUE 3HAaHUS I aHaln3a
NPUKIIAHBIX TPOOJIeM X03SHCTBEHHON IEATEIFHOCTH;

— CIIOCOOHOCTh K CaMOCTOSITEIbHOMY TPOBEIEHHUIO HCCIEAOBAaHUM, IOCTaHOBKE
€CTECTBEHHO-HAyYHOTO JKCIIEPUMEHTA, HCIOJIb30BAaHUIO HMH(OPMALMOHHBIX TEXHOJOTHUH IS
pelIeHus HayYHBIX U IPOQeCcCHOHATBHBIX 3a/1ay;

— CIOCOOHOCTh K OLEHKE ATHYECKUX AaCIEeKTOB HEKOTOPBIX HCCIENOBAHUI B 00JIacTh
OMOTEeXHOJIOTHH (KIOHUPOBAHUE, HCKYCCTBEHHOE OIJIOJOTBOPEHHE);

NpeAMeTHBIX:

—C(OPMHUPOBAHHOCTH TPEACTABICHHI O POJIM U MECTE€ OMOJIOTHU B COBPEMEHHON Hay4YHOU
KapTHHE MUpPa; TIOHUMaHUE POJM OHOJIOTHU B (POPMHUPOBAHUU KPYro3opa U (hyHKIIMOHAIBHOM
IrPaMOTHOCTH JJISl PeLICHUS MPAaKTUYECKUX 3a/1a4;

— BJIaJICHUE OCHOBOTOJATaOIMMHU MOHATHAMH U TPEJCTABICHUAMHU O KUBOM MPHpOJIE, €€
YPOBHEBOM  OpraHu3allid W  JBOJIOLMHU; yBEPEHHOE IOJIb30BaHHE  OHOJOTHYECKOM
TEPMUHOJIOTUEN U CUMBOJIMKOM;

— BJQJICHHE OCHOBHBIMM METOJaMH HAy4YHOTO TMO3HAHUS, HCIOJIb3yEMbIMH IPHU
OMOJIOTHYECKUX HCCIIECIOBAHUAX J>KUBBIX OOBEKTOB M SKOCHCTEM: OMNHMCAHUEM, H3MEpEHHEM,
IpOBeJICHNEM HAOIIOACHUI; BBISIBJICHHE U OLICHKA aHTPOIIOT€HHBIXU3MEHEHUN B IPUPOJIE;

— chopMHPOBAaHHOCTE YMEHHH OOBICHITH PE3yNbTaThl OMOJOTHUYECKUX IKCIEPUMEHTOB,
peliaTh JIeMeHTapHble OMOIOTHYECKHE 3a/1auH;

— c(hOpMHUPOBAHHOCTh COOCTBEHHOW TIO3UIIMHM IO OTHOIICHUIO K OHOJOTHYECKOM
uH(pOpMalH, MOJy4aeMOU U3 Pa3HbIX HCTOUYHUKOB, INI0OATBHBIM 3KOJOTHYECKUM IIpobiieMaM U
MyTSM UX PEIICHHS.

3 ®opMbI KOHTPOJISA M OLIEHKH Pe3yJ1bTATOB 0CBOEHUS AU CHUILIMHBI

KoHTpo:1b 1 OlLleHKa pe3yinbTaTOB OCBOEHMSI — 3TO BBISIBIICHHUE, U3MEPEHUE U OLICHUBAHUE
PEe3yNIbTTOB OCBOEHUS AUCIUILITUHBL.

B cootBercTBUM ¢ ydeOHBIM MaHoM crnernuainbHocTH 15.02.10 Mexarponuka u
MOOWMIIBHAsT poOOTOTEXHHKA (MO OTpacisM), paboueld mporpamMmoil o0IeoOpa3oBaTeTbHON
yuebHoil auctumuasl OVIL11 Buonorus npemycMaTpuBaeTcst TEKYIIMA M MPOMEXYTOUHBIH
KOHTPOJIb PE3yJIbTaTOB OCBOCHMUSI.

3.1 ®opMBbI TeKyLIEro KOHTPOJISI

Texymuii KOHTPOJIb YCIIEBAEMOCTH MPEJICTABISAECT COOOM MPOBEPKY YCBOCHHUS y4eOHOTO
MaTepHaia, peryasipHO OCYIIECTBIIEMYIO Ha IPOTSDKEHUH Kypca 00ydeHHsI.

Texyiuit KOHTPOJb pPE3yNbTaTOB OCBOCHUS AMCUMILIMHBI B COOTBETCTBUU C paboueit
IpOrpaMMOMl M  KaJeHJApPHO-TEMATUYECKUM IUJJAHOM IPOUCXOJUT TPU  HCIOJIb30BAHUU
CIIeYIONMUX 00s3aTeNBHBIX (HOPM KOHTPOJIS:

- IPOBEPKa BBIMOJIHEHUS CAMOCTOSITEIBHON pabOTHI CTYIEHTOB,

- IPOBEPKA BHITIOJHEHUSI KOHTPOJIbHBIX padoT,

Bo Bpemst mpoBeneHHsI yUeOHBIX 3aHATHI JTOTOJIHUTEIHFHO MCHONB3YIOTCS CIEAYIOIINE
(GbOpMBI TEKYIIETO KOHTPOJISI — YCTHBIHM OMPOC, TECTUPOBAHUE IO TeMaM OTIENIbHBIX 3aHITHH.

Crnicok palboT J1st OCBOSHMSI TUCIIUTUIUHBI:
Ne] «OOmias xapaKTepUCTHKA KUZHUY
Ne2 «CtpykTypHO-GYHKIIMOHAIIbHBIE (haKTOPBI HACTEACTBEHHOCTH »
Ne3 «Hexnetounbie pOPMBI JKUZHU»
Ne4  «Pomb  COBpEMEHHOW  KJIETOYHOW Teopun B  (OPMUPOBAHUU  COBPEMEHHOMU
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€CTECTBEHHOHAYYHOUW KapTUHBI MUPay

Ne5 «CpaBHUTENbHAS XapaKTEPUCTHKA KIIETOK paCTeHUM, OaKTepuid, TpUOOB, JKUBOTHBIX »
No6 «PyOexxHbI KOHTPOJB IO pa3aeny (yueOHbIH KpocCBOPI)»

Ne7 «CTpoeHue opranuzMay

Ne§ «3aKOHOMEpPHOCTH HACJIEIOBAHUS»

Ne9 «PyOexxHBIN KOHTPOJIB 10 pazaeny (y4eOHbIH KPOCCBOPI)»

Nel() «Bo3HUKHOBEHUE U pa3BUTHE KU3HU HA 3emJie. [ UIoTe3bl NPOUCXOKICHUS KUZHI)
Nell «PyGexHBIi KOHTPOJIB IO pa3ieny»

Nel2 «Dxonoruueckue HakTophl U CPEIbl JKUZHUY

Nel3 «buocdepa — rmodabHas IKOJIOTHYECKAsT CUCTEMA

Nel4 «buocdepa — rimobanbHast SKOJIOTHYECKask CHCTEMay

Nel5 «PyGexHBIi KOHTPOJIB TIO pa3ieny»

Nel6 «OcHOBHBIE METOABI OMOIKOIOTHUECKUX HCCIIEIOBAHUN »

Nel7 «PyGexHBIi KOHTPOJIB TIO pa3ieny»

Nel8 «toroBasi KOHTpoJIbHast paboTay

Ne] «OOmias xapaKTepUCTHKA KUZHUY
3aganue 1. Mcnonw3yda pa3gaToOuHbld MaTtephall MEPEHECTH B JICKIMOHHYIO TETpaib
pucyHok «MHOTr000pasue KIeTOK.
3aganue 2. CaMOCTOATENIBHO ONPEACIUTh W MOANUcaTh 11 THUMOB KJIETOK B PUCYHKE
«MHoT000pa3ue KIeTOK».
3aganue 3. IIpoaHanu3upoBaTh CTPOEHHUE PA3HBIX THUIIOB KIETOK HCIOJIb3Ys
pa3IaTOYHBINA MaTepual U PUCYHOK «MHOT000pa3ue KIETOK».

No2 «CTpyKTypHO-(QYHKIIMOHATIBHBIE (DPAKTOPHI HACIIEACTBEHHOCTH Y

3aganue 1. Mcnonw3yda pa3gaTOuHbld MaTephall MEPEHECTH B JICKIMOHHYIO TETpaib
pucyHok «CTpOE€HHE PACTUTEIBHOMN KIETKW» U MOJMKUCATh OCHOBHBIE OPTaHEILIbI.

3aganue 2. Mcnonb3yd pa3gaTOuHbIdA MaTephall MEPEHECTH B JICKIMOHHYIO TETpaib
pucyHok «CTpO€HHE )KUBOTHOM KJIETKW» M MOJNKUCATh OCHOBHBIE OPTaHEIIbI.

3aganue 3. Mcnonb3yda pa3gaTOuHbIdA MaTepHall MEPEHECTH B JICKIMOHHYIO TETpaib
pucyHok «CTpoeHue rpuOHOMN KIETKH» U MOIUCAaTh OCHOBHBIE OPTaHEIIbI.

3aganue 4. Mcnonb3yd pa3gaTOuHbIdA MaTepHall MEPEHECTH B JICKIMOHHYIO TETpaib
pucyHok «CTpoeHue 0aKTepUuaIbHON KJIETKHM» M MOJNNCATh OCHOBHBIE OPTaHETbI.

Ne3 «Hexnetounbie pOpPMBI JKUZHU»

3amanue 1. IlomroroButrh WHAMBUIyabHOE cooOmeHne Ha Temy «BupycHbie
3a00JIEBaHUS»

Crmcok TeM 11 TOATOTOBKY WHIMBUIYATHHOTO COOOIICHHUS:

1.Kops

2.Kpacnyxa

3.Berpsinas ocma

4.I'epniec

5.B1Y

6.CITN

7.KopoHnoBupyc

3amanue 2. OTOOpa3nTh HATIIAHBIM IOCOOHEM 0COOEHHOCTH CTPOSHHSI BUpYCa.
3aganue 3. BbINOTHUTH TECT IO BapUAHTaM
Bapuant-1
1. Xumuueckue >3JIEMEHTHI, KOTOpPbIE COJEP>KATCs B >KUBBIX OpraHM3Max M B HEXHUBOU
IPUPOJIE ACIATCS Ha JIBE TPYIIIbI:
A. MakposieMeHTbl U ME303JIEMEHTHI
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B. Makpo31eMeHTbl U MUKPOJJIEMEHTHI
C. MUKpO3JIEMEHTBI U ME303JIEMEHTHI
D. MakpOKOMIIOHEHTBI 1 MUKPOKOMITIOHEHTBI
2. JINCKpETHOCTH 3TO - ...
A. OtnenbHbIC YacTH
B. IlenoctHOCTh Opranu3ma
C. O0pa3oBaHue CI0KHBIX BEIIECTB U3 00JIee MPOCTHIX
D. Hayka 006 OCHOBHBIX 3aKOHOMEPHOCTSIX HACJIEeICTBEHHOCTH U U3MEHYMBOCTHU
3. CTpyKTypHO-(pYHKIIMOHAIbHAS €IMHUIIA BCETO KUBOTO ITO:
A. Bupyc
B. Xumnueckuii cocras
C. Opran
D. Knerka
4. CnocoOHOCTh K Ppa3MHOXKEHHIO, XapaKTepU3yeT CIEAYIOIIUX MPU3HAK KHUBBIX
OpPraHU3MOB:
A. HacnencTtBeHHOCTE
B. CamoBocnpousBeeHue
C. U3MeHYnBOCTh
D. Poct u passutue
5. OHOKJIETOYHBIE U MHOTOKJIETOUYHBIE OPTraHU3MbI COBEPILIAIOT ABUKEHUS, HA3bIBAEMBIE:
A. Takconamu
B. XKecramu
C. Takcucamu
D. Paznpaxenuem
6. BriepBble paccMOTpEN KIETKU U MPEATIOKNT TEPMUH «KIIETKA»:
A.P.T'yk
B. A. JleBeHryk
. P. Bupxos
3. Sucen
[Ipouecc neneHust KIETKU OTKPBLT:
P.T'yk
A. JleBeHryk
P.
3

Bupxos
. SIncen
. Bupyc, B nepeBojie ¢ JaTUHCKOTO 3TO:
. JIekapcTBO
. Knerka
. bakrepuodar
A

)=

Bupycsl, KOTOpbIe pa3MHOKAIOTCSI BHYTPU OaKTEpHUA:

Bupycodaru

bakrepuodaru

Pactenuedaru

['pubHOaru

10. Bupyc u3 pactenuii Tabaka, mopaxeHHBIX MO3aUYHOM 00JIE3HBIO BIIEPBbIE OOHAPYKHIIN:
. JI.. Menneneen

B. JI.1. IBanoBCKHUit

C. M.B. beitepunk

D. M.B. JlomoHOCOB

DOQwWpprogQWrErp>*2O0O0OWme T0O

>

Bapuant-2
1. K rpynne Makpo3j1eMEHTOB HE OTHOCUTCSL:
A. Boaopon
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B. Azot

C. Bona

D. Kucnopon

2. CuHTe3, KaK OJJUH U3 MPOIIECCOB, JIEKAIIUX B OCHOBE OOMEHa BEIIECTB ¥ 3HEPTUU — 3TO. ..
A. OtnenbHbIC YacTH

B. IlenoctHOCTh Opranu3ma

C. O0pa3oBaHue CI0KHBIX BEIIECTB U3 00JIee MPOCTHIX

D. Hayka 06 OCHOBHBIX 3aKOHOMEPHOCTSIX HACJIEeICTBEHHOCTH U U3MEHYMBOCTHU

3. CTpyKTYpbl, IPOSBIISIIOLINE CBONCTBA dKUBBIX OPIrAaHU3MOB BHYTPH KJIETKU-XO035MHA:

A. Tlapazurt

B. Bupyc

C. bakrepus

D. undexuus

4. OkucleHue CIOXKHBIX OPraHMYECKUX BEIIECTB A0 0ojiee MPOCTHIX, BXOASIIUX B COCTaB
KJIETOK OpraHu3ma — 3To:

A. Pacmian

B. Pacxoxnenue

C. Paznoxenue

D. Cunres

5. CrtocoOHOCTH JKMBBIX OPTaHU3MOB NMPUOOPETATh HOBBIC MIPU3HAKK U CBOWCTBA B MPOIECCE
CBOEH KU3HENIEATEIbHOCTH U HE MPEIaBaTh UX U3 MOKOJEHUS B MOKOJICHUE!

A. HacnenctseHHOCTE

B. CamoBocnpousBeeHue

C. U3MeHYnBOCTh

D. Pocrt u passurue

6. B ocHOBE CBOMCTBA KUBBIX OPraHU3MOB PA3APAKUMOCTH JIEKUT:

A. [lumeBapuTenbHasi CuCTEMa MUIIEBO/

B. KpoBeHocHas cuctema u cocyibl

C. HepBHas cuctema u peduiekc

D. JlpixaTenbHasi CUCTEMA U IbIXATENIbHBIC ITYTH

7. Mukpockona ¢ yBenuueHuem B 270 pa3 uzobdpen:

A.P.Tyk

B. A. JleBeHryk

. P. Bupxos

. 3. Slucen

. BnepBrie Muxkpockon u3obper:

P.T'yk

A. JleBeHryk
P.

3.

*© g0

Bupxos

SHcen

. Bupyc —aro...

. Mukpockonuyeckasi 4acTuua, crnocoOHas HHGUIUPOBAThH KJIETKU )KUBBIX OPraHU3MOB

. Mukpockomnuueckasl KJIeTKa, ClIocoOHast MHPUIIUPOBATh KIETKHU KUBBIX OPTaHU3MOB

C. Mukpockomnuyeckasi 4acTula, He CIocoOHasi HUH(PUIIMPOBATH KJIETKH KUBBIX OPraHU3MOB
D. Mukpockomnudeckas KiIeTka, He CHocOOHast UH(OUIIUPOBATH KIIETKH KUBBIX OPTaHU3MOB
10. Tepmun «Bupyc» BrepBbi€ BBEN:

A. JI.1. MenneneeB

B. 1.1 UBaHoBCcKuUit

C. M.B beiiepunk

D. M.B JlomoHOCOB
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No4 «Poiib coBpeMEHHOM KJIETOYHON TEOpUH B JOPMUPOBAHUN COBPEMEHHOM
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€CTECTBEHHOHAYYHOM KapTUHBI MUpay
3aganue 1. [loaroroBUTh MHAMBUAYAIBHOE COOOIIEHNE 00 OCHOBHBIX YYEHBIX, KOTOpBIE
BHECIIM CBOM BKJIaJ B (JOPMHUPOBAHUH KJIETOYHON TEOPUU:
1. Matrtunac lIneinen
2.Teonop llIBann
3.Pynonsd Bupxos
3aganue 2. BEIIOIHUTL TECTOBLIE 3a0aHUS
1. C nmoMomipio Kakoro MeTo1a OblJIa OTKPHITA KJIETKA?
1) duddepenunanbHoro neHTpUGyrupoBaHUs
2) DIeKTpOHHON MHUKPOCKOIUHU
3) CBeToBOII MUKPOCKOIINU
4) KynbTypbl KJIETOK U TKaHH
2. @opMyIHpOBKOH Kakoro BakHeWIIero o000OLIeHHs COBpEMEHHas Ouosiorusi oos3ana
HeMmenkuM yueHsiM M. [nelineny u T.11IBanny?
1) XpomocomHOl TeOpuu HACAEACTBEHHOCTH
2) KierouHoii Teopun
3) CuHTETHUYECKOH TEOPHUH IBOJIIOLIMU
4) Yuenue o buochepe
3. Kaxkoe U3 npuBeIeHHBIX YTBEPKICHUIN HE ABJISETCS IOJI0KEHUEM KJIETOUHOM Teopun?
1) Kietka - exuHHIAa CTPOEHMs, >KU3HEAEATEIBHOCTH, POCTa U Pa3BUTHS SKHUBBIX
OpPraHU3MOB, BHE KJIETKU )KM3HU HET
2) Knerkum BceX JKUBBIX OpPraHM3MOB CXOIHBI IO CBOEMY XHUMHUYECKOMY COCTaBy,
CTPOCHUIO U (PYHKITUSAM
3) Hosble kileTKH 00pa3yroTCs TOJBKO B pE3ybTaTe AEICHUS UCXOIHBIX KIETOK
4) JnddepeHMpoBKa KICTOK SBISETCS PE3yIbTaTOM HAIWYHS U IPOSIBICHUS B KJIETKaX
MHOT'OYMCIIEHHBIX OPIraHU3MOB €JMHCTBEHHO OIPEICIEHHON TPYIIIbI TE€HOB
4. Kakoe u3 NpUBEIEHHBIX YTBEP)KICHUIN HE SIBIISIETCS MOJI0)KEHUEM KIIETOYHON TEOpUu?
1) Krnetka - enuHuna CTpOEHHS, >KU3HENESTENbHOCTH, pPOCTa M pPa3BUTHS KHUBBIX
OpPraHMU3MOB, BHE KJIETKU )KM3HU HET
2) Kietkn Bcex JKUBBIX OpPraHM3MOB CXOJHBI II0 CBOEMY XHUMHYECKOMY COCTaBY,
CTPOCHUIO ¥ (PYHKITUSAM
3) Hosble kieTKH 00pa3yrOTCs TOJIBKO B pe3yJbTaTe ACICHHUS UCXOAHBIX KIETOK
4) KieTkn MHOTOKJICTOYHBIX OPTaHW3MOB UMEIOT MOJIHBIM HaOOp T€HOB, HO OTIMYAIOTCS
ApYT OT Apyra T€M, YTO T y HUX pabO0Tar0T pa3IM4HbIE IPYIIbI T€HOB, CIEACTBUEM YEro
ABIsETCA UX JU(PepeHIpOBKa
5. MHoro4uciaeHHble  OpraHu3Mbel  GOPMHPYIOTCS B pe3yibTare  JeJIeHUs  KIETOK,
CJIEIOBATENIbHO, KJIETKA SIBJIETCS €IMHULICH!
1) Crpoenus opranuzma
2) KuznenesTenbHOCTH OpraHU3Ma
3) Pa3BuTus opranuzma
4) Ilatonorum opraHuzma
6. CoriacHo KJIETOYHOW TEOPUU KJIETKA SIBJISECTCS SJIEMEHTApHON €IUHUILICH:
1) DBomroruu
2) CrpoeHus, )KU3HEAEATEIIBHOCTU U Pa3BUTHSI AKHUBBIX OPIraHU3MOB
3) Ot6opa
4) HacneactBeHHOU HH(pOpMAITUN
7. CXOJICTBO CTPOEHHUE KJIETOK BCEX KHUBBIX OPTraHU3MOB MPOSIBIISAETCS B HUINYMSX Y HUX!
1) 3HauuTenpHOrO pa3HOOOpA3Us OPTaHOU OB
2) KieTo4yHO# CTEHKH, BAKYOJIM U IIUTOIIa3MbI
3) IIna3marndeckoit MeMOpaHbl, IUTOIIA3MBI U HACIEICTBEHHOM HH(pOpMaIUu
4) Slnppa, mmacTun ,KJIETOYHOTO IIEHTpa
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8. Ha kakoM ypoBHe OrpaHu3allMil >KUBOW MaTepUu YK€ IPOUCXOIMUT IepepaboTka u

peanuzaiys HacaeJACTBEHHON HHPOpMaIIH:
1) Kierounom
2) Opraau3MeHHOM
3) IlonmynsiuMOHHO-BUIOBOM
4) buoreoneHOTHYECKOM
9. TlpuopuTeT OTKPHITUS SIpa MPUHAITICIKHUT :
1) A. Ban JleBeHTyKy
2) P.T'yky
3) P. bpayny
4) M. llneipeny

10. Mopdomornueckast 1 pyHKIIMOHATBHAS pa3HO00pa3ue KIETOK SIBIISIETCS CIIEICTBHE:

1) Pocra
2) Pa3zButus
3) PasmHOXeHUS

4) HNuddepennupoBke

Ne5 «CpaBHUTENbHAS XapaKTEPUCTHKA KIIETOK paCTeHUM, OaKTepuid, TpUOOB, )KUBOTHBIX »
3ananue 1. Mcnonb3ys pa3naTouHblii MaTeprall CaMOCTOSITEIbHO OTBETUTH Ha BOIIPOCHI:

1) B yeMm oCHOBHbBIE OTJIMUHUS KIETOK OPraHU3MOB Pa3HbIX LIAPCTB JIPYT OT apyra?
2) B ueM OCHOBHBIE CXOJICTBA KJIETOK OPTraHU3MOB Pa3HBIX IIAPCTB MEXKY COO0M?

3ananue 2. 3anoaHUTH TaOMUIy «CXOJCTBA U Pa3IMYMsl IPOKAPHOTHIECKUX U DYKAPHOTHUECKUX

KJIIETOK»

XapakTepucTuka IIpokapuoTsl DyKapHOTBI

Snpo

XpOMOCOMBI

Opl"aHeJ'IJ'II)I N OUTOCKECIIET

Knerounas crenka

Jnamerp KineTku

Pu6Gocomel

No6 «PyOeXHBIN KOHTPOJIB IO pa3zaeny (y4eOHbIH KpOCCBOP.I)»

Hcnonb3yst JTEKIIMOHHBI MaTepHual caMOCTOSATEIbHO COCTABUTh YUYEHUYECKHH KPOCCBOPI/TECT

10 TEMaM pasjena.
TpeboBaHMs K KPOCCBOPY/TECTY:
1) KpoccBopa/Tect npouepTuTh/0TOOPa3UTh B JIGKLMOHHOM TETpaan

2) BmucaTh B KpocCBOP/ IPaBUIIbHBIE BAPUAHTHI OTBETOB (B BapUaHTE TECTA YKa3aTbh K

BOIIPOCY TPH BapHaHTa OTBETA, BBIJCINB MPABWIbHBIN BAPUAHT OTBETA)

3) KpoccBopa npoHyMepoBaTh (B BApHAHTE TECTa YKa3aTh HyMEPAIHIO BOITPOCOB O

TTOPSI/IKY)

4) B cnucke BOMPOCOB K KPOCCBOPAY MPOAYyOIUpOBaTh MpaBUIbHbIE BAPUAHTHI OTBETOB

3ananue 2. 3ammra KpocCBOpIa/TecTa B BUJE YCTHOTO OIIpoca
Kpurepuu onieHuBaHus KpoccBOpa/TecTa:

Onenka «5» - 20 OCHOBHBIX TEPMHUHOB M BOIIPOCOB K HUM
Ouenka «4» - 15 OCHOBHBIX TEPMUHOB U BOIIPOCOB K HUM
Onenka «3» - 10 OCHOBHBIX TEPMHUHOB M BOIIPOCOB K HUM

Ne7 «CTpoeHue opranu3zMa
3agmanne 1. CxemarnyHo  OTOOpasuUTh  CTpPOCHHE CUCTEM  OpraHOB

36

YCJIO0BCKa




(MUIIeBapUTEIHHON/HEPBHOW/BBIICIUTEIBHON/KPOBEHOCHON/ IBIXaTEIbHOM ).
3amanue 2. BLITOIHUTE TECTOBLIE 3a0aHUA
1.OyHKIMY 4€TOBEYECKOTO OpraHru3Ma U €ro OpraHoB U3y4aeT HayKa
1. Anaromus
2. @uzuonorus
3. I'uruena
4. Ilcuxonorus
2. K opranam rpyJHOH MOJOCTH HE OTHOCUTCSA

1. Cepaue
2. Jlerkme
3. Ileyenn
4. TIIumeson

3. KpoBb 1 muMda 0THOCATCS K TKaHAM
1. DOnurenuanabHBIM
2. MplieyHbIM
3. HepHbIM
4. CoenuHHUTENbHBIM
4.KneTku, CXOHbIE MO CTPOEHUIO U BBIMOIHSIIONINE OJHY (YHKIIHIO, 00pa3yIoT
1. Opranusm
2. Opran
3. Tkanu
4. Pednexropuyto n1yry
5. B3auMocBsi3aHHasg CUCTEMA KJIETOK M TKAaHEW MMEIOUIME €IMHOE CTPOCHHUE U BBINOJHSIOLINE
eAnHble GYHKIIMN HAa3bIBAETCS
1. Opran
2. Opranusm
3. YenoBek
4. Opranounpg
6.K opranam nuieBapuTenbHON CHCTEMBI HE OTHOCUTCS
1. Cenesenka
2. Ileuenn
3. XKenynoxk
4. IlomxenynouHas xenes3a
7.HOBBIE KIIETKH MOSABIISIFOTCS U3
1. MeXKIeTOUYHOro BellecTBa
2. Snpa
3. OO0O0JI0YKH KJIETKH
4. W3 MaTepuHCKOW KJIETKU MyTeM €€ JeJICHUs
8.Cuctemy opranoB 00pa3yroT OpraHbl
1. PacnonoxeHHbIE psAIoM
2. Pabotaromiyie He3aBUCUMO OT JPYTHX OPTaHOB
3. BremonHsronme oonryro GyHKIUIO
4. Cocrosiue TOJBKO U3 OJTHOTO BUJIa TKaHEH
9.BeiOepuTe TpH MpPaBHIIBHBIX OTBETA M3 MIECTH. B TpyIHON MOOCTH YeI0OBEKa pacIoaararoTcs

1. Kemynox

2. Cepaue

3. Ileyenn

4. Cene3eHka

5. Tpaxes

6. Jlerkme
10.K come oTHOCHTCS:
1.Koxa

37



2.Koctun

3. MbIlILbI U CYCTaBBlI.

4.Bce oTBETHI BEpHBI

11. ®yHKIIMY MUIIEBAPUTETHHON/HEPBHOM/BBIIETUTEIHLHON/KPOBEHOCHOM/ IBIXaTEIHHOM CUCTEM.

Ne§ «3akOHOMEPHOCTH HACIEAOBAHUS»

3ananue 1.CocTaBuTh riaoccapuii OCHOBHBIX TEPMUHOB U IIOHATUN T€HETUKU

OCHOBHBIE TEPMHUHBI U TOHATHUS TEHETUKHU.
I'en — yuactok monexyiasl JIHK, oTBevaromuii 3a CTpyKTypy OIpeeleHHOW MOJIEKYIbI OenKa 1
ONPEEAIOMNNA BO3MOKHOCTh Pa3BUTHS OTJIEIBHOIO 3JIEMEHTAPHOTO IPU3HAKA.
I'eHOTHI — COBOKYITHOCTBH BCEX T€HOB OPTaHMU3Ma;
@eHOTHIT — COBOKYITHOCTh BCEX BHEIIHUX U BHYTPEHHHUX ITPU3HAKOB OpraHu3Ma.
TomMos0rnYHbBIeE XPOMOCOMBI — TIAPHBIE XPOMOCOMBI, OJMHAKOBBIC TO QopMe, pazMepam,
HabOpy reHOB.
JIokyc — y4acTOK XpOMOCOMBI, B KOTOPOM PacIoJIOKEH I'eH.
AJIbTEPHATHBHBIC TPU3HAKU — O3TO B3aMMOMCKIIIOYAIOIIHME, KOHTPACTHBIC MPHU3HAKHU
(HampuMep, >KeNThIE W 3eJIeHbIe ceMeHa ropoxa). YacTo OJuH W3 aJbTepHATHBHBIX MPHU3HAKOB
ABJISIETCS] IOMUHAHTHBIM, & IPYTON PELIECCUBHBIM.
AJLleJIbHBIE TeHBbI — NIapa T'€HOB, PACTIOJ0KEHHBIX B OJHUX U TEX K€ JIOKyCaX rOMOJIOTHYHBIX
XPOMOM M KOHTPOJIUPYIOIIMX PA3BUTHE KOHTPACTHBIX AJbTEPHATUBHBIX NPHU3HAKOB. Kaxkablil
T'€H 3TOU Mapbl HA3bIBAETCS AJUIEIBIO.
3urora — KieTka, oOpa3yroIascs MPH CIUSHUM JBYX TaMmeT (IOJOBBIX KJIETOK) — >KEHCKOU
(stifIIeKIIeTKa) U My»X)CKoi (criepmaro3zonaa). Comnep KUt JUIUIONIHBIN (BOMHON) HA00p XPOMOM.
I'omo3urora — 3urora, umeromas OJMHAKOBBIC aJUICNIM JAHHOTO TeHa (00a JOMHHAHTHBIE AA
WM 00a periecCUBHBIC aa).
I'eTepo3urora — opranu3M, UMEIONINH aJUICIIbHBIC T€HBI Pa3HOW MOJEKYIsIpHOU dopmbl (Aa,
Bg, Cc..)
JloMUHAHTHBINA MPU3HAK — NTpeobIagaroNuii MPU3HAK.
PeneccuBHBIN NPU3HAK — IPU3HAK, [I0JABIISIEMBbIH.
I'amera — mosOBasi KJIETKa OpraHu3Ma, HECyIlas OJWH TeH W3 auieJibHOW mapbl. ['ameTsl
COZAEPKAT MO OJJHOM XPOMOCOME U3 KA O Naphl.
CkpemmBaHue, NpU KOTOPOM AHAJIU3HMPYETCS HACJIEOBAaHWE OJHOW Mapbl albTEPHATHBHBIX
MPU3HAKOB, HA3bIBACTCSI MOHOTHOPUAHBIM, JBYX Map — AUTHOPUAHBIM, HECKOIBKUX Map —

MOJUTHOPUIHBIM.

I'eneTH4yeckasi CHMBOJIMKA:

P — ponurenu; F1 — rubpuasl mepBoro MoKOJEHUS — MPsSIMbIE TTIOTOMKH poauteneit, F2 —
THOpUABl BTOPOTO TIOKOJCHHS — BO3HUKAIOT B PE3yJbTaTe CKpEIIMBAHUS MEXAY COOOu
ruopunos F1);

X — 3HAYOK CKPCIIMBAHUS,
G — ramMmerTHI;
- — JKEHCKas 0Co0b;
Myskckast 0co0b
A — TOMUHAHTHBIN T€H, 4 — PELIECCUBHBIN I'eH;
AA — romMo3urora 1o JOMUHAHTE, aa — FOMO3HUI0Ta M0 PELECCUBY,
Aa — reTepo3urora.
3aganue 2. BLITOIHUTE TECTOBLIE 3a0aHUA
1.Tpynamu  kakoro yueHoro Ouonoruss o00si3aHa  OTKPBITUEM  3aKOHOMEpPHOCTEU
HACJIEACTBEHHOCTH M U3MEHYHNBOCTH
1) T. Mopran
2) Pemxunansaom [lennera
3) Teonopom bosepu
4) T'. Mennenb
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2.Kaxoii u3 nmpuBeEHHBIX MPU3HAKOB SBISETCS MPUMEPOM KOJIMYECTBEHHOTO

1) uBer a3

2) CKIIOHHOCTH K OOJIBICEHUIO

3) poct yenoBeka

4) ymncIo manbLEB HA pyKax

3.0xpacky Mexa y KpOJIMKOB OINPEETSIOT 4YepThl reHa. Kak Ha3bIBaeTCs 3TO SIBJICHUE

1) cuerieHue reHoB

2) mIenoTponus

3) MHOKECTBEHHBIN aJIJICTU3M

4) reTepo3uroTHOCTh

4.5IBnenne reTepo3urca Kak MpaBmwiIo HAOIIOgaeTCs Mpu

1) oTmanénnoi TuOpuIN3aUN

2) uHOpUIMHTE

3) co3MaHNU TEHETUYCCKUX YUCTHIX JIMHUN

4) napTeHoreHese

5.CBOMCTBO KUBBIX OPTraHU3MOB MIPUOOPETATh B MPOIIECCE OHTOTEHE3a MIPU3HAKH CXOJIHBIE C
POIUTENHCKUMU OpraHU3MaMu W TIepelaBaTh W3 TMOKOJEHHUS B TOKOJEHHH OCOOECHHOCTH
Mopdonoruu ,0MOXUMHH, (PU3HOJIOTHM U OHTOTE€HE3a B ONPEICNIEHHBIX YCIOBHSIX CpPEJIb
HA3bIBACTCS

1) UsmenunBOCTH

2) HacnencTtBeHHOCThIO

3) HacnenoBanue

4) CuenieHHOCThIO

6.I'en-s70...

1) MoHoMmep 6eTKOBON MOJIEKYITbI

2) Yuactok mouekyisl JJHK

3) Matepuain 1151 3BOJIIOIIMOHHBIX ITPOLIECCOB

4) KoMIOHEHT KJIETKH

7.CBOMCTBO T€HOB MPU KOTOPOM KK T'€H 00JaJaeT TOJBKO €My HPUCYLIUM MOPSIIKOM
PacmoJoKeHusI HyKJIEOTHI0B XapaKTEepPHU3yeT ero:

1) IlenoctHOCTH

2) YHUKaIBHOCTH

3) CTaOuiIbHOCTH

4) CreniupuaHOCTH

8. CBOICTBO T'€HOB KOTJa OJUH TI'€H OTBEYaeT 3a IMPOSBICHHUE HECKOIbKUX MPHU3HAKOB
Ha3bIBACTCS:

1) JTaGunbHOCTEIO

2) CTaOMIBHOCTBIO

3) IlnelioTponHOCTH

4) TleHEeTpaHTHOCTHIO

9. MeTo/ TO3BOJISIONINI YCTAHOBUTH TUIT HACIIEOBAHUS MTPU3HAKA(TCHEAIOTUs ) HA3bIBACTCS:
1) Meroa ruGpua0a0THYecKOro aHaanu3a

2) Huronoruyeckuii MeTox

3) buoxumMuueckuii MeTo

4) I'eneanorunyeckuii METO

10. Ceneknusa 3To

1) Hayka 06 OCHOBHBIX 3aKOHOMEPHOCTSIX HACIEACTBEHHOCTH W U3MEHUNBOCTH

2) HanpaBneHnue Hayku M3ydarollee MeTo Ibl THOpUIN3allui U KIOHUPOBAHUS

3) Hayka o meTromax co3gaHUs HOBBIX M YIYUYIICHHS CYHIECTBYIOIIUX TOPOJ KUBOTHBIX,
COpPTOB PacTeHM, IITAMMOB MUKPOOPTaHU3MOB, C MOJIE3HBIMU JJI YeJIOBEKa CBOMCTBAMHU

4) Pa3mHOXkeHUE paCTEHUM U KUBOTHBIX
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11. LlenTpoM mpoucxoxaeHUsl KyiabTypHbIX pacteHuid H.M. BaBuios cumrtan paiioHa,rue :
1) o6HapykeHO HanOOIbIIIEE TEHETHYECKOE pa3HOOOpa3ne 1Mo JAHHOMY BUTY PaCTCHHI

2) oOHapyx)eHa HanOOIbIIasl INIOTHOCTH MPOU3PACTAHUS JAHHOTO BUIA

3) BriepBbie BbIpallleH TaHHBINA BUJT PACTCHUH Y€ITOBEKOM

4) Hu oguH OTBET HE BEpEeH

12. HampaBnenue OHMOTEXHOJIOTMH, OCHOBAHHO€ Ha KYJIBTHBUPOBAHUHM KIETOK M TKaHEH
BBICIIMX OPTaHU3MOB-PACTEHUI U JKUBOTHBIX, Ha3bIBACTCS

1) Metonom BbIBeICHHSI MUKPOOPTaHU3MOB, CHHTE3UPYIOLIUX pa3HbIe BEIECTBA

2) MukpoOnOTOTHYECKUI CUHTE30M

3) Knerounoii nnxenepuein

4) I'enHol uHX)eHEpHeEH

13. CKoOJIBKO M3BECTHO IIEHTPOB MHOT000PA3Us U MPOUCXOKACHUS KYJIbTYPHBIX PACTCHUHN
1)5

2)6

3)7

4)12

14. IlenTpoM MPOUCXOXKIEHHS TBEPAOH MIIEHHIBI, SYMEHS, KopeHHOro aepesa , copro ,
0aHaHOB SIBISETCS:

1) AbuccuHckwmii

2) IOs)xHOaMepUKaHCKHI

3) Cpenn3eMHOMOPCKUI

4) BoctrouHnoa3uaTrckuit

15. 3apaum cenexuuu.

Ne9 «PybOexHbIif KOHTPOJB 1O pazaeny (yu4eOHbIN KpOCCBOPI)»
Hcnonb3yst JIGKIIMOHHBIA MaTeprail CaMOCTOSTEIIBHO COCTABUTh YUCHHUCCKHH KPOCCBOPJ/TECT
0 TeMaM pasjiena.
TpeGoBaHMs K KPOCCBOPLY/TECTY:
5) Kpoccropa/Tect mpouepTuTh/0TOOPA3UTh B JICKITMOHHOMW TETPaIn
6) Bnucath B KpOCCBOpP/I MPaBUJILHBIC BAPHAHTHI OTBETOB (B BApHAHTE TECTa yKa3aTh K
BOIIPOCY TPH BapuaHTa OTBETA, BBIJEIINB IIPaBUIJIbHBIN BapUAHT OTBETA)

7) KpoccBopa nmpoHnyMepoBaTh (B BapuaHTE TECTa yKa3aTh HyMEpaIuio BOIPOCOB MO

MOPAJIKY)
8) B cmmcke BOMpocoB K KPOCCBOPAY MPOAYOINPOBATh MPaBUIIbHbBIC BApUAHTHI OTBETOB
3ananue 2. 3ammra KpoCcCBOpa/TecTa B BUJE YCTHOTO OIpoca
Kpurepuu onieHuBaHus KpoccBOpa/TecTa:
Onenka «5» - 20 OCHOBHBIX TEPMHUHOB M BOIIPOCOB K HUM
Ouenka «4» - 15 OCHOBHBIX TEPMUHOB U BOIIPOCOB K HUM
Onenka «3» - 10 OCHOBHBIX TEPMHUHOB M BOIIPOCOB K HUM

Nel() «Bo3HUKHOBEHUE U pa3BUTHE XKU3HU HA 3emiie. [ UIoTe3bl NPOUCXOXKICHUS KUZHIY
3amanne 1. OtoOpa3uth cxemy «Pe3ynabTaThl IBOJIIOIMH TMOKPOBOB Tela PAa3IUYHBIX TPYIIII
YKUBOTHBIX)
3ananue 2. [IpuBecTy mpuMepsl TPy KUBOTHBIX OTHOCAILIUXCS K Pa3HbIM dTamaMm 3BOJIOLUU
MIOKPOBOB TeJIa.

Nell «PyGexHbBIH KOHTPOIIb MO pa3aeity»
Hcronb3yst IEKIMOHHBIA MaTepHal CaMOCTOATEIBHO COCTaBUTh YYEHUYECKHUU KPOCCBOPI/TECT
0 TeMaMm pasjiena.
TpeGoBaHMs K KPOCCBOPLY/TECTY:
9) Kpoccropa/Tect mpouepTUTh/0TOOPA3UTH B JICKITMOHHOMW TETPaIn
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10) BnucaTh B KpoccBOp/| MpaBHIIbHBIE BApUAHTBI OTBETOB (B BApHAHTE TECTA YKa3aTh K
BOIIPOCY TPH BapuaHTa OTBETA, BBIJECIINB IIPaBUIIbHBIN BapUAHT OTBETA)
11) KpoccBopa npoHyMepoBaTh (B BapHaHTE TECTa yKa3aThb HyMEPALIUIO BOIIPOCOB I10

MOPAJIIKY)
12) B cniucke BOIpocoB K KPOCCBOPAY MPOLyOIMpOBaTh MPaBUIIbHBIC BAPUAHTHI OTBETOB
3ananue 2. 3ammra KpoCcCBOpIa/TecTa B BUJE YCTHOTO OIIpoca
Kpurepuu onieHuBaHus KpoccBOpa/TecTa:
Onenka «5» - 20 OCHOBHBIX TEPMUHOB M BOIIPOCOB K HUM
Ouenka «4» - 15 OCHOBHBIX TEPMUHOB U BOIIPOCOB K HUM
Onenka «3» - 10 OCHOBHBIX TEPMHUHOB M BOIIPOCOB K HUM

Nel2 «Dxonornueckue HakTophl U Cpeabl JKUZHU
3aganue 1. CoctaButh cxemy «KpyroBopot yriepoaa B Ipupoae»
3ananue 2. CoctaButh cxemy «KpyroBopor azoTa B mpupoae»
3amanwne 3. CoctaButh cxeMy «KpyroBopotT ¢ocdopa a B mpupoie»
3ananue 4. CoctaButh cxeMy «KpyroBopoT cepbl B IpUpoae»

Nel3 «buocdepa — riobanbHast SKOJIOTHYECKask CHCTEMay
3amanne 1. CocTaBUTh KOHCTIEKT (YacTh 1) mo miany
[Tnan:

Buocdepa — rmobanbHas skocucTemMa
VYuenune Bepuanckoro B.U. o 6uocdepe
Crtpykrypa 6uocdepsr
Cpenpl )kU3HH U SKOJOrHYeckre (GakTopbl cpebl
. buornueckue n abnorudeckue GakTOPhI MPUPOIBI
TpebGoBaHMs K KOHCIIEKTY:
1. KoHCHEKT B JEKIIMOHHOM TeTpaau
2. O6bem 1 Bompoca npumepHo 1 cTpanuna
3. B KOHCIIEKTE UCIOJIB30BATh CXEMbI/TaOIUIIBI/ PUCYHKH
3ananue 2. 3amuMTa KOHCIIEKTa B BUJIE YCTHOTO OIpoca

R

Nel4 «buocdepa — riobanbHast SKOJIOTHYECKask CHCTEMay
3amanne 1. CocTaBUTh KOHCTEKT (4acTh 2) MO IJIaHy
[Tnan:

6. BsaumomnoJsie3Hble B3aUMOOTHOILIECHUS

7. B3auMoBpeaHBIC B3aMMOOTHOIICHHS

8. ITlone3HoHENTpaIbHbIE B3aUMOOTHOIIECHUS

9. Tlone3HoBpeIHBIC B3aMMOOTHOIICHHS

TpeGoBaHMs K KOHCIIEKTY:

1. KOHCIHEKT B JICKIIMOHHOM TeTpaau

2. O06mwem 1 Bompoca npumMepHo 1 cTpaHuna

3. B KoHCHeKTe UCTONIb30BaTh CXEMbI/Ta0IHUIIbl/PUCYHKU
3aganue 2. 3ammTa KOHCIEKTa B BUJIE YCTHOTO ONpoca

Nel5 «PyGexHBIN KOHTPOJIB IO pa3ieny»
3ananue 1. OtBeTuTh Ha 20 BONPOCOB KPOCCBOPAA 110 BapUaHTaM
3amanwne 2. OTBETUTH HA OJIOK BOTIPOCOB COCTOSIIETO U3 3 BOIIPOCOB 110 BapHAHTAM.
Bapuanr 1
1. HayKa 0 CTPOCHUU, PAa3BUTHU U (I)YHKLII/IHX PACTUTCIIBHBIX KJICTOK
2. AHTOHHM K OMPCACICHUIO CJIOBA «ECTECTBEHHBIIN
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20.

TIpokapuoTrdeckuii OpraHu3m
COBOKYITHOCTh OPT'aHOB
[Monyxumnkoe cOCTOSHUE KIETKH
BemecTBa, conepkaHue B KJIETKaxX KOTOPBIX MpeBbImaeT 99%
CrykTypHO-($YHKIIMOHAIbHAS dIIEMEHTapHAs eIUHUIA CTPOSHHS
YacTp Tena 4enoBeKa, )KUBOTHOTO WITM PACTEHHs, KOTOPask BHITIOTHSET ONPEICICHHYIO
¢$hyHKUIHIO
DT0 cucTema, KOTopasi peryIupyeT AeATeIbHOCTh BCEX OPTaHOB U CUCTEM YeJIOBEeKa
OjiHa 13 OCHOBHBIX ()OPM CO3JIaHHSI PE3CPBOB DHEPTUU B OPTaHU3ME
Opranonsi, B KOTOPOM XpaHHUTCS TeHeTHUECKasi MHPOPMALUS B 9YKapPHOTHYECKHX KIIETKaX
Onrtuyeckuit mpuOOp U U3yYEHUST MUKPOCKOIIMYECKOTO MUpPa
EctecTBenHas Hayka O SIBIEHUSIX U 3aKOHOMEPHOCTSIX PUPOIBI
PacTturenbHbIe M )KUBOTHBIE OPraHU3MBI, TEJIO KOTOPBIX COCTOUT U3 OJJHOM KIETKH
Pa3znooOpasue mpu3HAKOB cpeay MpeCcTaBUTENeH JAHHOTO BIIA, a TAKXKE CBOWCTBO
MTOKOJIEHUH MTPHOOPETaTh OTIUYHUS OT POAUTETHCKUX (HopM
Opranudeckoe BEmecTBO, 13 KOTOPOT'O COCTOHUT TBEPABIA HAPYKHBIHN MOKPOB HACEKOMBIX,
pakoB u T.A.
ITocTosiHHAs UTOIIIa3MAaTHYECKAast CTPYKTypa )KUBOTHOH HITH PACTUTEIHHON KIIETKH,
BBITIOJTHSIOIIAS OTIPEICICHHYIO (DYHKITUIO
Menpualiiinii MUKpOOPTaHNU3M
[IpeameTsl mpHUpoAbl, KOTOPBIE He 001aal0T )KU3HBIO, HEOTyLICBIICHHbIE, HAXOASTCS BCE
BpEMs B OJTHOM U TOM K€ COCTOSHUH (BO/a, HE00, KaMHH, TI0YBa, paayra, BETep, T0XKIb)
OTHOCSITCS K ... IPUPOJIE
Buonoruueckoe apcTBo, 0THO U3 OCHOBHBIX I'PYIII MHOTOKJIETOYHBIX OPTaHU3MOB

bisiok Bompocos
1. OxapakTepusyiTe MPU3HAKH KUBBIX OPTraHU3MOB (OCHOBHBIC CBOMCTBA KUBOTO)
2. DBomouuoHHas Teopus (KoHuenuuu »Bomonnu Y. lapsuna)
3. Bupycs (onpenenenue, 3Ha4UeHUE, UCTOPUS H3YUEHHsI, CBOUCTBA)

Bapuanr 2
Hayxka o ctpoennn, pa3BuTHN U QYHKIMAX PACTUTEIBHBIX KIETOK
AHTOHHM K OIIPEAEICHUIO CII0BA «ECTECTBCHHBIN
[IpoxapuoTnyeckuii opraHusm
COBOKYITHOCTh OPT'aHOB
[omyxunKoe cOCTOSHUE KIETKH
BemecTBa, conepkanue B KJIETKax KOTOPBIX MpeBbImaeT 99%
CTyKTypHO-(pYHKIMOHAIEHAS JIEMEHTAPHAS €IUHNLA CTPOCHUS
UYacTs Tena 4enoBeKa, KUBOTHOTO WM PACTEHUS, KOTOPas BHIIOIHSET ONPEAEICHHYIO
(hYHKIHIO
OTo0 cucTema, KOTopasi peryIupyeT AeATeNbHOCTh BCEX OPraHOB U CUCTEM YeJIOBEKa
OnHa U3 OCHOBHBIX ()OPM CO3IAHUS PE3EPBOB YHEPIHH B OPraHU3ME
OpraHousi, B KOTOPOM XpaHUTCS FeHeTHUecKasi MHGOpMaLus B 9yKapHOTHYECKUX KJIETKaxX
Onrtuyeckuit mpuOOp UL U3yYSHUST MUKPOCKOIIMYECKOTO MUPa
EctecTBeHHas HayKa O SIBIEHUSIX U 3aKOHOMEPHOCTSIX MPUPOIBI
PacturenbHble ¥ AKUBOTHbBIE OPTaHU3MBI, TEJIO KOTOPHIX COCTOUT U3 OJHOM KIIETKH
Pa3znooOpasue nmpu3HaKoB cpeay MpeAcTaBUTENeH JAHHOTO BIIA, a TAKXKE CBOWCTBO
MOKOJICHUH MPHOOpETaTh OTINYHS OT POTUTEILCKUX (popM
OpraHudeckoe BEIIEeCTBO, U3 KOTOPOTO COCTOUT TBEPJIbIA HAPYKHBIHM NOKPOB HACEKOMBIX,
PaKoB U T.1.
IlocTosiHHas nUTOMIA3MaTHYECKAsl CTPYKTYpa )KUBOTHOM WM PACTUTEIBHON KIETKH,
BBITIOJTHSAIOIIAS ONIPEETICHHYIO (DyHKIHIO
Menbuaiimmii MUKpOOPTaHU3M
[IpeameTsl mpHUpoAbl, KOTOPBIE HE 001aal0T )KU3HBIO, HEOTyLICBIICHHbIE, HAXOASTCS BCE
BpeMs B OHOM U TOM e COCTOSHUM (Boaa, He00, KaMHH, 1I04Ba, pajiyra, BeTep, J0XK/Ib)
OTHOCATCS K ... IPUPOJIE
buonoruueckoe napcTBo, OAHO U3 OCHOBHBIX I'PYIIT MHOTOKJIETOUYHBIX OPraHU3MOB

Bbrok Bompocos
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1. OxapakTepu3yiTe OCHOBHBIC THITHI M PA3HOBHIHOCTH OMOJIOTMYECKIX TKAHEH

I'eneTrka (OCHOBOTIONIOKHHUKY T€HETHKH, CBOWCTBA T€HOB, 3314 TCHETHKH)

3. KOMITOHEHTBI 3KOCHUCTEMBI: TMPOJYICHThI, KOHCYMEHTHI, PEIAYIEHTHl. DKOCHUCTEMA.
Buoreouenos. buonenos.

>

Nel6 «OCHOBHBIE METOBI OMOIKOIOTHYECKUX UCCIIETOBAHUH»

3amanue 1. [ToaroToBka cooOmIeHUs/PEe3eHTAIIMN Ha BRIOOP B MUHUTPYIITIAX:

1.BiusiHue TemmepaTypel Ha pocTa W (U3MOIOTUYECKYI0 AKTUBHOCTH JPOXIKEBBIX
KJIETOK

2. BrniusiHue yrieBoJoB Ha pocTa ¥ (PU3HUOIOTUYECKYIO aKTUBHOCTD JPOAIKEBBIX KIIETOK

3.CoyeTaHHOE BIIMSHHE TEMIICPAaTypbl M YIJICBOJOB Ha pocTa U (PU3HOIOTHYCCKYIO
AKTUBHOCTH JIPOKKEBBIX KIIETOK.

3amanue 2. 3amuTa cOOOMEHUN/TIPE3CHTAITNI 0 TEMaM.

Nel7 «PyGexHBIi KOHTPOJIB IO pa3ieny»
Hcnonb3yst JTEKIIMOHHBIA MaTepHual CaMOCTOATEIbHO COCTaBUTh YUYEHUYECKHH KPOCCBOPI/TECT
110 TEMaM pasJena.
TpeboBaHMs K KPOCCBOPY/TECTY:
1) KpoccBopa/Tect npouepTuTh/0TOOPA3UTh B JIGKLMOHHOW TETPaan

2) Bmucarts B KpOCCBOP/ MPaBUIIbHBIC BAPHAHTHI OTBETOB (B BApHAHTE TECTA YKa3aTh K
BOIIPOCY TPH BapuaHTa OTBETA, BBIICJINB PABUIIbHBIN BapUaHT OTBETA)

3) KpoccBopa nmpoHymMepoBaTh (B BApHaHTE TECTa yKa3aTh HyMepamnio BOIIPOCOB T10
TTOPSIIKY)

4) B criucke BOIIPOCOB K KPOCCBOPAY MPOyOIMpOBaTh MpaBUIIbHBIC BAPUAHTHI OTBETOB

3amanwue 2. 3amuTa KpOCCBOPIa/TeCTa B BUJE YCTHOTO OMpoca
Kpurepuu orieHuBaHuS KpOCCBOpa/TeCTa:

Ouenka «5» - 20 OCHOBHBIX TEPMUHOB U BOIIPOCOB K HUM
Onenka «4» - 15 0CHOBHBIX TEPMHUHOB M BOIIPOCOB K HUM
Ouenka «3» - 10 OCHOBHBIX TEPMUHOB U BOIIPOCOB K HUM

MNel8 «toroBast KOHTpOJIbHAS paboTay

[lepeuenb 3aaHnii K UTOrOBOW KOHTPOJIBHOM paboTe MPEACTaBICH B MyHKTE 3.2.

CBoaHasi TadamMua mo nmpuMeHsieMbiM GopMaM U MeTOAaM TEKYLIEro KOHTPOJIS U
OLIEHKH Pe3yJIbTATOB 00Y4YeHUsI

Pe3yabTarsl 00yyeHus @®opMbI U METOAbI KOHTPOJISI M OLEHKH
pe3yJabTaToB 00y4eHHs

JJUIHOCTHBIX:

- YCTOMYHMBBIM HHTEpPEC K HCTOPUH U
IOCTIDKEHHSM B 00JIaCTH OHMOJIOTHYECKHUX
HayK, YyBCTBO TOPJOCTH 3a POCCHUHCKHE
€CTECTBCHHbBIC HAYKH,

CaMocTOATENbHOE U3YYEHHE MaTepuansa u
KOHCIIEKTUPOBAHWE  JIGKIIUH 1O  y4eOHOH

JauTeparype.
- TOTOBHOCTB K IPOJOJDKEHUIO 00pa30BaHMUs,
. | Hamucanme w  3ammra  HMHOMBHAYaJIbHOTO
MOBBIIICHUIO KBaTU(PHUKAIMKA B H30paHHOMN P —
npodeccruoHaTbHON IEATeNbHOCTH C
Ouenka HPaBIIBHOCTH BBITTOJTHEHUS

HUCIIOJIB30BAHUEM 3HAaHUHU B O6J'IaCTI/I
OMOJIOTHYECKUX HaYK;
- OOBEKTUBHOE OCO3HAHHWE 3HAYUMOCTH

CaMOCTOSITENIbHOM PabOTHI
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KOMIIETEHIIMII B 00JaCTH OHMOJIOTrMYECKUX
HayK JJis YelloBeKa M OOINecTBa, yMEHHE

HCIIOJIB30BaTh TEXHOJIOTHYECKHUE
NOCTIKEHUA B oOilacTd OHOJIOrMH IS
MIOBBIIICHNS COOCTBEHHOTO

MHTEJUIEKTYaJIbHOTO Pa3BUTHS B BHIOpAHHOM
po¢eCCHOHATIBHOM 1eATENbHOCTH;
- YMEHHE IPOAHATIU3UPOBATH TEXHOIEHHBIE
NOCIEACTBUS Ul OKPYXKAIOIIEH Cpensl,
OBITOBOM u IIPOU3BOACTBEHHOMN
JESATEIIBHOCTH YEJI0BEKa,
- TOTOBHOCTH CaMOCTOATENBbHO JOOBIBAThH
HOBbIE [UId ce0s eCTeCTBEHHO-Hay4HbIE
3HaHMS C HCIIOJIb30BAHUEM U1 3TOrO
JOCTYIHBIX UCTOYHUKOB HH(pOpMAIINH;
- YMEHHE YIPABIATH CBOEH ITO3HABATECIBLHOU
JESATCIIBHOCTBIO, ITPOBOAMTH  CAMOOLICHKY
YPOBHSI COOCTBEHHOTO HHTEJUIEKTYaJIbHOTO
pa3BUTHS;

- YMEHHE BBICTPAUBaTh KOHCTPYKTUBHBIC
B3aMMOOTHOULIEHHS] B KOMAHJE 10 PELIEHUIO
00IIMX 3a7a4 B 00J1aCTH OMOJIOTHUH;

MeETaNpeAMETHBIX

- OBJAJCHHWE YMCHUSAMHU ¥ HaBBIKAMH
pa3IMYHbBIX BHJIOB IMO3HABaTEJILHOM
JESATSIIBHOCTH JUTS U3YYCHHS Pa3HBIX CTOPOH
OKPYKAIOIIETO €CTECTBEHHOTO MHPA;
- IPUMCHEHHE OCHOBHBIX METOJIOB TTO3HAHHUS
(HaOnroIeHUSI, HAYYHOTO SKCIIEPUMEHTA) ISt
U3YYCHHUS PA3JIMYHBIX CTOPOH €CTECTBEHHO-
HAYYHOM KapTUHBI MHpPa, C KOTOPBIMHU
BO3HUKAET HEOOXOIMMOCTh CTaJKMBATHCS B
npodeccuoHaabHOM chepe;
- yYMCHHE OIpeAeiATh IeTd W 3aJadu
NESTENIbHOCTH, BBIOMPATh CPEACTBA HJST UX
JOCTHIKCHUS Ha MPAKTHKE;

- yYMEHHE UCIOJb30BaTh Pa3ITUYHbBIE
UCTOYHUKH IS TIOJYYEHHUS €CTeCTBEHHO-
HayyHOW wWH(pOpManMM W OICHUBATH €€

[IpoBepka  BBINOJHEHUS  CAMOCTOSITEILHOU
paboTHI CTYIEHTOB

CamocrositenbHass paboTa C  JHTEPATYypOH,
AJIEKTPOHHBIMU UCTOYHUKAMHU 3HAHUHN
Hamucanue u 3anmmra nokiaga

BrimonHenue 3amaHuil pyOeXKHOTO KOHTPOJIA
10 paszaesiam

BrinonHenue npakTHuecKux padoT

JIOCTOBEPHOCTH TSt IOCTHKEHUS
IMOCTaBJICHHBIX IIEJEH U 3a/1a4;
npeaMeTHbIX:

- cOpMHPOBAHHOCTh NPEACTABICHUNH O
L[EJIOCTHOU COBPEMEHHOM
€CTECTBEHHOHAYYHOH KapTHHE MHpa,
IpPUPOJIE KaK €IMHOW IIEJIOCTHOM CHUCTEME,
B3aMMOCBSI3M  YEJIOBEKa,  MPUPOABI U
o0miecTBa,  MPOCTPAHCTBEHHO-BPEMEHHBIX
MacmTabax BcenenHoi;

- BJIaACHHUC 3HAHHUAMHU O Hanbosee BaXKHBIX

TectupoBanue
Y CTHBII ONPOC BO BPEMsI 3aHATHM
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OTKPBITHSIX W JOCTIDKEHUSX B 00JacTh
OMOJIOTMH, TOBIMSBIIMX HA  3BOJIOLMIO
MPEJCTAaBICHUA O TMPUPOJE, HAa pPa3BUTHE
TEXHHUKHU U TEXHOJIOTHI;

- c(opMUPOBAaHHOCTH yMEHHUS TPUMEHSTH

€CTECTBEHHOHAYYHbIE 3HAHUS TUTS
00BsICHEHUS OKPY>KaIOIINUX SBJICHUII,
COXpaHEHUs 310pPOBbS, obecrieueHus
0e30MmacHOCTH KHU3HEICSATENbHOCTH,

OEepe’)KHOTO  OTHOWICHHS K  NPHUPOJE,
pPaAIMOHAILHOTO  MPHUPOAOIOJIE30BAHUS, a
TaK¥XEC BBITIOJTHCHU A pOHI/I I‘paMOTHOI‘O
MOTpeOUTEIS;

- chOpPMHUPOBAHHOCTh TMPEICTABICHUA O
HAyYHOM METOJIC TIO3HAHHS TPHPOABI H
CpEeACTBAaX M3Yy4YEHUS MEramupa, MakpoMupa
U MUKPOMHpA;  BJaJICHUEC  IPHEMaMHU
€CTECTBEHHOHAYYHBIX HAOJIOICHUN, OTIBITOB,
I/ICCJIGI[OBaHI/Iﬁ U OLCHKHU ,Z[OCTOBepHOCTI/I
MOJTYYEHHBIX PE3y/IbTaTOB;

- BJIAaICHUC HOHHTI/IﬁHblM annapaTOM
€CTECTBEHHBIX HayK, ITO3BOJISIOIIAM
I103HaBATh MI/Ip, y‘IaCTBOBaTB B I[I/ICKyCCI/IHX
o €CTECTBCHHOHAYYHBIM BOIIpOCaM,
HUCIIOJIB30BAThH pa3JII/I‘-IHBIe NCTOYHUKHU
nH(pOopMaIu Il TOATOTOBKH COOCTBEHHBIX

pabor, KPUTHYECKH OTHOCUTBCSI K
coobmenussiMm CMMU, comepxarium HaydHYIO
UH(OPMALIHUIO;

- c(opMHpOBAaHHOCTh YMEHUUW MOHUMATH
3HAYUMOCTh CCTCCTBCHHOHAYYHOI'0 3HAHUA
JUISL Ka)KJIOTO 4YeJIOBeKa HEe3aBHCHMO OT €ro
npohecCHOHATBLHOM NS TebHOCTH,
paznuuath (akThl W OLIEHKH, CpPaBHUBATh
OLICHOYHBIC BBIBOJbI, BUACTH HX CBA3b C
KPUTEPUSIMU OIICHOK M CBSI3b KPUTEPUEB C
ONPEAECICHHON CUCTEMOU LIEHHOCTEH.

3.2 ®opma NpoOMeKYTOYHOM aTTeCTAMHU
[Ipomexxyrounast arrectamusi no aucuuminie OVYIL10 bBuonorus — wurorosas

KOHTpPOJIbHAsI paboTa.

Ilepeyennb 3agaHNil K HTOTOBOIl KOHTPOJILHOM padoTe

Bapuanr 1

3aganust yactu A cocTosT U3 20 TECTOBBIX 3aJaHUM C €IMHCTBEHHBIM IMPaBHIbHBIM
BApUAHTOM OTBETA B KaXKJIOM, IPOCTOTO U CPETHETO TUIIA
1. T'maBHasi posib paCTEHHI B KPYrOBOPOTE BEIIECTB COCTOMT B: a) BBIACIICHHE KUCIOPOJIA;

0) TOrJOIIEHWE BOJBI W3 IIOYBHI,

B) pacUICIUICHUHM OPraHUYeCKHX BEIIECTB; T)
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10.

11

12.

13.

14.

15.

16.

17.

UCITIOJIb30BAaHUU HEOOXOAMMOM JUIsi KpyroBOpOTa COJHEYHOW HHEpPruu B Ipoliecce
dboTocuHTE3a

Opranu3mbl-pa3pymiuTesnd: a) aBToTpodbl; 0) rerepoTpodsl; B) PEAYLEHTHI, T)
O6uoTpodbI

Kak HazpiBaeTcsi 3a0ojeBaHue, KOTOpPOE IPU HEAOCTaTKe BUTaMUHA D KOCTH TepsiOT
IMPOYHOCTh U HCKPHUBIISIIOTCS,, CHM)KAETCS TOHYC MBIIIL, OPraHU3M CTAHOBHUTCS MEHEe
YCTOMYUBBIM K MH(EKIIMOHHBIM 3a00J€BaHUsAM: a) aHemusi; 0) Oepu-Oepu; B) paxur;
') KypyuHas clienoTa

Uro sBISETCS CTPYKTYPHOM 4acThiO KJIETOYHON CTEHKH y OakTepuii? a) Kapuoriazma;
0) MypeuH; B) JIT30COMBI; T) ME30COMBI

Jlnis u3ydeHus CBOMCTB KIIETOK y4YEHbIE NOMEINAIOT MX Ha CIEeUalbHbIC MUTATEeIbHBIE
Cpelbl, TJIe KIETKH HAYMHAIOT JETUTHCS U U3 HUX 00pasyrorcs TkaHu. Kak Ha3piBaroTCs
3T  METOJBI? a) METOAbl BBIBEIECHUS MHKPOOPTaHU3MOB, CHHTE3UPYIOIIUX
HEOOXOMMBIC YEJIOBEKY BEIIECTBA; 0) METOABl THOPUIM3ANNKA COMATHYECKUX KIIETOK;
B) METO/IbI KyJbTUBUPOBAHUS KJIETOK U TKaHEH; TI') METO/bl HICKYCCTBEHHOT'O M3MEHEHHS
TeHOTHUIa

Bce KOMITOHEHTBI TPUPOAHON Cpenbl, BIUAIONIME HAa COCTOSHUE OpPraHU3MOB,
MOMYJISAIUKA, COOOIIECTB, HAa3bIBAIOT: a) DJKOJIOTHYECKUMH (paKTOpamu; 0)
abuoTnyeckuMu (pakTopamH; B) OBMXKYIIMMH CHJIAMH 3BOJIIOLMH; T) OMOTHYECKUMH
dakTopamu

Bupycel 3T0: @) kierouHas Qopma opraHuzanuu; 0) pasHOKIeTouHas ¢dopma
OpraHu3aliii; B) HEKJIEeTO4YHas (opMa opraHuzainmu; T) MPOMEXyTodHas ¢opma
OpraHu3aIu

Kakoii 13 Hay4HBIX METOJIOB UCCIIEOBaHMs ObLJI OCHOBHBIM B PAHHHUM MEPUOJ Pa3BUTHS
OMOJIOTUH: a) DKCIEPUMEHTAIbHBIN; ©) CPaBHUTENBHBIN; B) METOJ HAONIOJACHUS U
OTHMCaHUsI 00OBEKTOB; T) MUKPOCKOIIHUS

Bonbmioe pa3znooOpasue 1eneil muTaHusi, cOaJaHCUPOBAHHBIA KPYrOBOPOT BEIIECTB B
JKOCHCTEME OOecreunBaloT €e: a) CMeHy; 0) JMHAMHUYHOCTb, B) CXOACTBO C
arpoleHo30M; T) IIEIOCTHOCTh

UTo HE OTHOCHUTCS K 3BEHBSIM OHMOTEOIIEHO3a: a) MPOAYIEHTHI; ©O) HEOIICHTHI, B)
KOHCYMEHTBI; T) peAyLEHTHI

. Bo30ynuTenu onacHbIX 3a00JI€BaHUI: a) MAIMIIJIOMBI;, 0) BUPYCHI, B) aHTHOMOTHKH; T)

(axTOpBI OKpYKAIOIIEH Cpe/Ibl

[IpumepoM COEITMHHUTENTLHONW TKAHU  SIBIISACTCS: a) THAIMHOBBIA XPSII; 0)
NPU3MaTUYECKUN SIUTENNHN; B) JKEJIE3UCTasi TKaHb; I') HEUPOIIINS

Kakoli nmpusHak B OTIMYME OT YEJIOBEKOOOPa3HBIX 00€3bsH, MPUCYI] TOJIBKO YEIIOBEKY:
a) 3a00Ta 0 MOTOMCTBE; 0) HaJW4Me YEThIPEX IPYI KPOBU; B) TPYAOBas JACSITEIbHOCTD;
T') YeThIPEXKaMEPHOE CEP/IIC U JIBa Kpyra KpoBOOOpaIIeHHsI

COBOKYITHOCTh T€HOB, KOTOpBIE OpPraHU3M IIOJIy4aeT OT pojuTeneil: a) Omorum; O)
TE€HOTHM; B) PEHOTHI; T) reHO(OH.T

AHTpONOreHHBIH (akTOp — 3TO:  a) BO3JEHCTBME Ha OpPraHU3Mbl, IOMYJALHUH,
COOO0IIIeCTBa pACTEHUH W IKUBOTHBIX; 0) HM3MEHEHHE Cpeabl OOWTAHUS MU CaMHX
OpPraHU3MOB, TMOMYJIALUN, COOOIIECTB MOJ BIMSHUEM JCATEIbHOCTH YEJIOBEKa; B)
BO3/ICIICTBIE CBETa, BOJABI HA OPraHU3MBbI, MOMYJSALWH, COOOIIECTBA; TI) M3MEHEHHUE
cpeabl OOMTaHUSI OPraHU3MOB B CBSI3U C U3MEHEHHEM KJIMMAaTUYECKUX YCIIOBHH

B pesynmpraTe Kakoro mporiecca BCE JKMBOE Ha 3emiie oOecreymBaeTcs MUIIEH |
Kkucinoponom? a) ¢orocuHTE3a; O) KPYroBOpOTa BEIIECTB; B) OMOCHHTE3a Oenka; T)
SHEPTreTHYECKOro oOMeHa

MexBHUIOBbIE OTHOIICHUS! HAYMHAIOT MPOSBIIATHCSA: a) Ha OMOTEOIEHOTUYECKOM YPOBHE;
0) Ha OpraHM3MEHHOM YpOBHE; B) Ha OWocepHOM YpOBHE; T) Ha TOIMYJSIITHOHHO-
BUIOBOM YpPOBHE
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18. Onpiter Jlyn Ilactepa ¢ S-oOpasHoii TpyOKO#l M cocyiaMu ONMpPOBEPraroT TEOPHUIO: a)
caM03apoKIeHUs; 0) O0KECTBEHHYIO (KpEallmOHU3M); B) KOCMUUYECKYIO (TaHCTIEPMHUIO);
') CTAallIMOHAPHOTO COCTOSIHUS
19. Monekyna JIHK mnpencraBiser co0oil monmMep, COCTOSIIIMA M3 OTICIBHBIX: a)
HYKJICOTHIOB; 0) a30THCTHIX OCHOBAHUIA, B) MOHOCAXapHIOB; T) aMHHOKHCIIOT
20. Kakoit 13 mepedrclIeHHBIX METO/0B MCIOJIB3YETCsI TOJIBKO B CEJICKIIMU JKMUBOTHBIX? Q)
OTIaNICHHAs THOpHUan3anus; 0) ompe/elieHne KauecTBa MPON3BOAUTENCH MO0 MTOTOMCTBY;
B) OJIM3KOPOJICTBEHHOE CKPEIIMBAHKE; T) METOJIbI TIOJYYCHHSI TeTepo3nca
3ananus yactu B cocrosT u3 3 3aganuil yCIi0KHEHHOTO TUTA!
1. T'unoTre3sl MPOUCXOKIACHUS )KUZHU
2. OCHOBHBIE YPOBHU OpraHU3aL1H )KUBOM MPUPObI
3. Txanu u ux Kaaccupukaus
Bapmuanr 2
3aganus yacta A cocTosT U3 20 TECTOBBIX 3aJaHUM C €IMHCTBEHHBIM IMPABHIbHBIM
BapHAHTOM OTBETa B KaXJOM, IIPOCTOTO U CPETHETO THITA
1. JInmuTensHOCTh HOPMAJIBHOW OEpeMEHHOCTH y 4YenoBeka paBHa: a) 40 Henenb; 0) 20
Henenb; B) 60 Henenw; 1) 50 Hemenb
2. Yro BXOmUT B cocTaB 3yOHOU sManm? a) ¢pTop; 0) ioa; B) XJop; T) Opom
3. Crpykrypa monekynsl JIHK: a) Tpoiinas crimpanb; 0) equHasi ciipalib; B) ABOMHAS
CIUpaJb; T) IBOMHAS JIMHUS
4. Kakoe "3 YTBEpKIEHUH NpPaBUILHOE: a) BCE JKHUBBIE OPTaHU3MBI O00JIATAIOT
OJIMHAKOBO CJIOXXHBIM YPOBHEM OpraHu3aluu; 0) BCE *KUBbIE OPTaHU3Mbl OJMHAKOBO
pearupyroT Ha OKPYXAIOUIyl0 Cpelay; B) BCE JKHBBIE OPraHU3MBI O00JAAIOT
OJIMHAKOBBIM MEXaHU3MOM Iepeayu HacleACTBEHHOW MHGOpMaIu; T) BCE KUBBIC
OpraHu3Mbl 00J1a/1a10T BBICOKMM YPOBHEM OOMEHA BEIIECTB
5. VdeHus 0 JBWXKYIIUX CHJIAX OBOJIONMU mpuHamiaexar: a) UY.Jlapuny; 0)
A.@nemunry; B) I'"Mennemo; r) l.Yorcony
6. OcHoBononoxxHuk reHetuku: a) Y.Jlapsun; 0) A.®nemunr; B) [.Menaenp;, 1)
J.Yorcon
7. Uro Takoe HEKpO3: a) ciydaifHasl THOeNb KJIETOK; ©) mepuoj 3peoi KU3HU KIIETKH;
B) MEPHOJ] CO3PEBAHMS KIETOK; T') TCHETHMUYECKOE 3alpOrpaMMHUPOBAHHOE OTMUPAHUE
KJIIETOK
8. Ha xakoM MHHHMAaTbHOM ypOBHE OpTaHU3aIMH KU3HU MPOSBISETCS TAKOE CBOMCTBO
JKUBBIX CHCTEM, KaK CITOCOOHOCTh K OOMEHY BEIIECTB, SJHEPTUHU, HHPOpMaluu: a) Ha
ouochepHoM; 0) Ha OPraHU3MEHHOM; B) Ha MOJIEKYJISIPHOM; T) Ha KIIETOYHOM
9. VYkaxure BBICIIMH ypOBEHb OpraHU3aIlMU >KU3HU: a) OMOTeOICHOTHYECKHH; O)
HOMYJSIIMOHHO-BUAOBOM; B) OpraHU3MEHHBIN; T') OnochepHsbIit
10. ITpssmMoxoXxAeHUE Yy TIPEIKOB YEJIOBEKA MPUBEIO K: a) Pa3BUTHIO TOJOBHOTO MO3Ta;
0) mosBIEHWIO peud; B) (OPMUPOBAHHMIO OOIIECTBEHHOTO oOpa3a KH3HHU; T)
MOSIBJICHUIO S-00pa3HOTo U3rnba mo3BOHOYHHUKA
11. Kakye opraHu3Mbl OTHOCAT K HOTPEOUTENSIM OpPraHWYECKOrO BEIECTBAa:  a)
BOZIOpOC)IH;, O) MXH; B) )KHUBOTHBIE; T) OaKTepUu
12. KTo sBisieTcss OCHOBOIIOJIOKHHKAaMU KieTouHou teopun (1838-1839 rr.): a)
N.36apckuit u ©.Kpuk; 6) ®.Mromep u O.I'ekkenp; B) M.1Ineinen u T.IlBanH; T)
J.Yorcon u A.JleBeHryk
13. @yHKIIMU Y€T0BEUECKOr0 OpraHu3Ma M €ro OpraHoB W3y4yaeT HayKa: a) aHaTOMuUs; 0)
(bu3HONOTHs; B) THTUEHA; T) IICUXOJOTHUS
14. K opranam rpyaHO# TOJOCTH HE OTHOCHTCS: a) cepaie; O) JIeTKHE, B) IMEYEHb T)
1102011 (S:10
15. HoBbI€ KJIETKHU MOSBIISIOTCS U3: @) MEKKJIETOYHOTO BEIIECTBa; 0) sApa; B) 000JIOUYKH
KJIETKU; T) M3 MAaTEPUHCKOM KJIETKH IyTeM €€ JeIEeHUs
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16. Cuctemy opranoB oOpa3yrOT OpraHbl: a) pacHoJIOKEHHBIE psiioM; 0) paboTarorue
HE3aBUCHUMO OT JIPYTUX OPraHoOB; B) BBIMOJHAIOMIKE OONIyI0 (QYHKIHIO; T)
COCTOSIIHNE TOJIBKO U3 OJHOTO BHJA TKaHEH

17. K come oTHOCUTCS: a) KOXKa; 0) KOCTH; B) MBIIIIIBI U CYCTaBBI; T') BCE OTBETHI BEPHBI

18. Kakoe u3 nonosxeHuii ObIJI0O BHECEHO B KJIETOUHYIO TeopHio P.BupxoBbM? a) KieTka
— €IUHUIIA CTPOCHUS, KUIHEACITEIbHOCTH, POCTA U PA3BUTHSI )KUBBIX OPraHU3MOB,
BHE KJIETKM JKU3HM HET; ©0) KIETKM BCEX OPraHM3MOB CXOJIHBI IO CBOEMY
XUMHYECKOMY COCTaBy; B) HOBbIE KJIETKH 00Pa3ylOTCs TOJNBKO B pe3yNlbTaTe JeJICHUs
UCXOJHBIX KJIETOK; T) KJIETKA MHOTOKJIETOYHBIX OPTaHU3MOB UMEIOT TOJHBIA HabOp
TeHOB

19. K xakomy 1IapcTBY HBOM IMPUPOJBI OTHOCATCS BCE IPOKAPUOTUUECKUE OPTaHU3MBbI?
a) IAapCTBY pacTeHWil; 0) IAapCTBY XWUBOTHBIX; B) LAPCTBY I'puOOB; T) MApCTBY
OakTepuii

20. Beibepute BepHOE yTBEPKICHUE:

a) HE CMOTpA Ha BCE MHOroo0Opasue KIETOK BCE OHUM HMEIOT €IUHBIN IUIaH
CTPOEHHS U COCTOAT U3 FeHETUYECKON MHPOpPMAIIMH, HUTOIIA3MbI U IJIa3MaTHYECKON
MeMOpaHbI;
0) HE CMOTpsA Ha BCE MHOIrooOpa3ue KJIETOK BCE OHM HMEIOT CAWHBIA TUIaH
CTPOCHHS M COCTOAT U3 TCHETUYECKOW MH(OpPMAIINH, ITUTOIIIA3MBI, SIpPa;
B) HE CMOTpsl Ha BCce MHOrooOpa3ue KJIETOK BCE OHM HMMEIOT €AMHBIN IIaH
CTPOCHUS M COCTOSIT U3 000JIOYKH, IUTOIIa3Mbl M KIIETOYHOH MEMOpaHbI;
I) HE CMOTpSl Ha BCE MHOrooOpaszue KJIETOK BCE OHU MMEIOT MHANBHUAYaIbHbII
TUTaH CTPOCHUS
3ananus yactu B cocrosat u3 3 3ajaHNil YCIIOKHEHHOTO TUTIA:
1. Pe3ynabTaThl 3BOJTIOLIMHU
2. KoOMMOHEHTHI 3KOCUCTEMBI: IPOAYLIEHTHI, KOHCYMEHTBI, PEIYLICHThI
3. TIpenmer, 33124 ¥ METOABI CEICKIIHH

4. Cucrema ouennBanusi komiiekTa ®OC Tekymero KOHTPOJIA M MPOMEKYTOUHOM
arrecTaumnu

[Tpu orieHUBaHUY MPAKTUYECKON PaOOTHI 00YUAIOIIETOCs YYUTHIBACTCS CIIECIYIOIIEE:

- Ka4eCTBO BBHITIOJHEHUS IPAKTUIECKON YaCTH PabOThI;

- KayecTBO 0(OpMIIEHUS OTYETA 110 padoTe;

- KaYeCTBO YCTHBIX OTBETOB Ha KOHTPOJIBHBIC BOIPOCHI ITPH 3aLIUTE PAOOTHI.

Kaxapiii BUJ paboThI OIEHUBAETCSI 110 MATH OaThbHOU IKaJIE.

«5» (OTIMYHO) — 3a TIIyOOKOE U MOJHOE OBJIAJICHHE COJIepKaHUEM Yy4eOHOTro MaTepuana,
B KOTOPOM OOYYaromIMiiCsi CBOOOJHO M YBEPEHHO OPUEHTHPYETCS; 32 YMEHHUE MPAKTHUECKU
NPUMEHSTh TEOPETHUYECKHIE 3HAHUS, BRICKA3bIBATh 1 00OOCHOBBIBATH CBOU CYXAeHUs. OneHka «5»
(OTJIMYHO) TIpeIoiaraeT rPaMOTHOE U JIOTUYHOE U3JI0KEHUE OTBETA.

«» (xopomio) — eciau OOyYaroIIUiiCsS TOJHO OCBOWJ Y4YeOHBIM MaTepual, BIaieeT
HAyYHO-TIOHATHIHBIM ~ammmapaToM, OPHUEHTHPYETCS B M3YYCHHOM MarepHualie, OCO3HaHHO
NPUMEHSET TEOPETHUYECKHE 3HAHUS Ha MPAKTHKE, TPAMOTHO HM3JIaraeT OTBET, HO COJACPIKaHUE H
¢dbopMa oTBEeTa UMEIOT OTJEIbHBIE HETOYHOCTH.

«3» (yIOBIETBOPUTEIBHO) — €CIIM OOYYArOIINICS OOHAPY)KMBAET 3HAHWE W TIOHMMaHHUE
OCHOBHBIX TIOJIOKEHUH y4eOHOr0o MaTepuala, HO M3JIaraeT €ro HEMOJIHO, HEMOCIeA0BaTeIbHO,
JIOMTyCKAaeT HETOYHOCTH, B TPUMEHEHHWH TEOPETUYECKHX 3HAaHUH TPU OTBETE HAa MPAKTHUKO-
OpUEHTUPOBAHHBIC BOMPOCHL, HE YMEET J0Ka3aTeIbHO 00OCHOBATH COOCTBEHHBIC CYXKICHHSI.

«2»  (HEyIOBIETBOPUTEIBHO) — €CIM OOy4YaIOIIMICI HMEET pPa3po3HEHHEIE,
OeccrcTeMHBIC 3HAHUS, TOMYCKAeT OIMMOKUA B OMpPENEICHUH O0a30BBIX MOHSTHHA, MCKAXKACT HX
CMBICIT; HE MOXKET MPAKTUYECKU PUMEHSITh TEOPETUICCKHAEC 3HAHMSL.
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Tect onennBaeTcs 1Mo AT OAITBHON IMIKaJe CIETYIOUMM 00pa3oM: CTOMMOCTh KaXKIO0TO
Bompoca | 6amt. 3a mpaBMIIBHBIA OTBET CTYACHT MosrydaeT | Oamr. 3a HEBEpHBIM OTBET WM €ro
OTCYTCTBHUE OaJlIbl HE HAUHCIISIOTCS.

Onenka «5» cootBercTBYeT 86% — 100% npaBUIBHBIX OTBETOB.

Onenka «4» coorBeTcTBYeT 73% — 85% NpaBUIBHBIX OTBETOB.

Onenka «3» coorBercTBYeT 53% — 72% npaBUIBHBIX OTBETOB.

Onenka «2» coorBercTBYeT 0% — 52% NpaBUIBHBIX OTBETOB.
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