Ipunoowcenue 2.8.1 xk OIIOII-II no cneyuanvnocmu 22.02.08
Memannypeuueckoe npouzeo0cmeo (no eu0am npPou3so0Ccmea)
(Hanpasnennocmoe Memannypeus uepHvix Memanios)

MuHHCTEPCTBO HAYKH U BBICIIEro oOpazoBanus Poccuiickoit dexepannu
®enepalibHOE TOCYAapCTBEHHOE 0I0/KETHOE 00pa30BaTEIbHOE YUPEKICHHIE
BBICIIET0 00pa30BaHUs
«MarauToropckuii rocyJapcTBEHHbIN TeXHUUeckuid yauBepeureT um. .. HocoBay

MHoronpopuIbHBIA KOJIIEIK

METOJNYECKUE YKA3ZAHUA
JIJIS1 JABOPATOPHBIX U IPAKTUYECKHUX 3AHATUA
YYEBHOM JUCIUATLIIMHBI
OVIIL.08 BUOJIOI'Us
AJ1 00y4YaI0IIUXCH CNIEeNHATbHOCTH
cnennanbHocTu 22.02.08 Meta/utypruyeckoe Npou3BoACTBO (110 BHIAM NPOU3BOICTBA)

(HanmpasienHocts: MeTtannyprust 4€pHbIX MeTaJJIOB)

MarnuToropck, 2025



COJEP)KAHUE

I BBEJIEHUE ...ttt ettt et ettt e s it e et esatesnbeenaeeeas 3
[TpakTuueckoe 3anarue Nel. Peanuzanusi reHETHUECKON HHPOPMAITUH B KIICTKE .....cvvveevveenernnnen. 8
[IpakTuueckoe 3ausatue No2. «HabmroieHue MUTO3a B KJIETKaX KOHUMKA KOPEIIKa JTyKa Ha TOTOBBIX
MUKPOIIPEIIAPATAXD) «.vveeevveenrreesnreeessseessaseeessseesssseesnsseessssessnssessnssessssseesnsseessssesssssessseessseesnsessnnses 10
[IpakTuueckoe 3ansatue Ne3. «OnucaHue aHTPOIIOT€HHBIX U3MEHEHUH B €CTECTBEHHBIX IPUPOIHBIX
TAHAAPTAX CBOCH MECTHOCTEI ....eeuvveeurierereereensreeseessseeseessseenseessseessessseessesssseesssssssessssesssesnssenns 12
Jlaboparopnoe 3anstue Nel. "M3ydeHne cTpoeHHS KIETOK PACTCHHH, )KUBOTHBIX U OaKTepUid 1101
MHUKPOCKOIIOM Ha F'OTOBBIX MUKPOIIPENAPATAX U UX OIUCAHME .....c.eeeviiiriiiiiiniieniienieeniieeieenne 13
Jlabopartoproe 3ansaTue No2 "CocTaBieHHE B aHAIU3 POAOCIOBHBIX YEIMOBEKA. ......ecevvveereveeeereenns
PElICHNE TEHETHUECKUX BAMAU" . ..eiutiiiiiiiieeiieeiee ettt ettt ettt sbt e et e st s e sbeeeabeesaeesaneas 16

Jlaboparoproe 3ansTue Ne3. "Mopdonorunueckne 0COOEHHOCTH PAaCTCHHUH U3 Pa3HbIX
MECT OOTTAHIIT «.eeeeeeeeeee ettt e e e e ettt e e e e e e e e et e e aeeeeeeeeeaaaaaeaeseeerenannnnaaeseeerenesnnaaaaeseeerennnnnnaness 18



1 BBEJAEHUE

Baxxnyto yacTh TeopeTudeckor M MnpodeccrnoHalbHON MPaKTHYEeCKONH MOATOTOBKU OOYYaromIUXcCs
COCTABIISIIOT PAKTUYECKUE U TaOOpaTOPHBIC 3aHATHS.

CoctaB U cojaepkaHHME MPAKTUYECKUX W J1a0OpATOPHBIX 3aHSATUI HAmpaBieHbl Ha peanu3alfio
denepanbHOTO TOCYAapCTBEHHOTO 00pa30BaTENBHOTO CTAaHAAPTa CPEIHEro OO0Iero oOpa3oBaHUS C
Y4ETOM MOJTy4aeMON CHeIHalbHOCTH.

Benymieit  auaakTH4eckoM — IENbI0  MPAKTUYECKMX — 3aHATHH  sBhsieTcs  (opMupoBaHue
npoecCHOHANBHBIX MPAKTUYECKUX YMEHUN (YMEHHI BBINOJHATH ONpEIeNIeHHbIE JAEUCTBUS, ONEpaluH,
HEOOXO/MMBIE B TOCIEAYIOIEM B MPO(ECCHOHATBHON NEATEIBbHOCTH) WM YYEOHBIX MPAKTUYECKUX
yMeHHUI (YMEHU# peliaTh 3aJa4d MO OUOJIOTHU,BBINOIHATH 3aJaHUS MO MPEAJIOKEHHOMY alTrOpUTMY,
YMEHHUH BBINOJHATH ONpEACTICHHBIE ICHCTBUS, ONEpaIiK), HEOOXOOUMBIX B TOCIEAYIOUIEH ydeOHOM
NeSITEIbHOCTH.

Benymelh nuaakTHUeckod 1enbi0  J1a0OpaTOPHBIX 3aHSATUM  SIBJISETCS OSKCIEPUMEHTAIBHOE
MOATBEPK/ICHUE U MPOBEPKA CYIIECTBEHHBIX TEOPETHUECKUX MOJOKEHUH (3aKOHOB, 3aBUCUMOCTEM ).

B cootBercTBHM ¢ paboueil mporpamMmol ydeOHOH mucHHILIMHBI «buosorus» mpemxycMoTpeHo
MIPOBEJICHUE MPAKTUYECKUX U JT1a00paTOPHBIX 3aHATUH.

BrimonHeHne nmpakTHYecKuX U J1aOOpaTOPHBIX PadOT 00ECIeYnBaeT JOCTH)KEHUE 00YJaIOIIMMUCS
CIIEYIOIIUX Pe3yabTaTOB:

ITPG1. cdhopMUPOBAHHOCTh 3HAHMA O MECTE W pOJIM OHWOJOTMM B CHCTEME HAYYHOTO 3HAHWS,
(GYHKIIMOHATBFHOW IPaMOTHOCTH Y€JIOBEKa JUIsl PEIICHUS KU3HEHHBIX Ipo0IeMm;

ITP62. chopMHUPOBAHHOCTH YMEHUSI PACKPBIBATH COJCPKAHHE OCHOBOMOJATAMOIINX OHOJIOTHUYSCKUX
TEPMHUHOB U MOHATHI: )KU3Hb, KJIETKA, TKaHb, OPTaH, OPraHU3M, BUJI, MOMYJISAIUS, IKOCUCTEMa, OMOIIEHO3,
ouocdepa; merabonu3Mm (0OMEH BEIIECTB U IpEBpallleHuEe HHEPruH), FOMEocTa3 (camMOoperyJisiius),
OuocuHTe3 Oenka, CTPYKTypHas OpraHu3alus >KUBBIX CHCTEM, JTUCKPETHOCTb, CaMOpETryJIsLus,
CaMOBOCIIPOU3Be/IeHNE (PENPOAYKIIMS), HACIEACTBEHHOCTh, H3MEHYUBOCTh, SHEPT03aBUCHMOCTb, POCT U
pa3BUTHE, YPOBHEBAsI OPraHU3aLUs;

[TP63. cdhopMHpPOBAaHHOCT, YMEHHUS PACKPBIBATh COJIEP)KAHUE OCHOBOIOJIATAIOMINX OMOJIOTHUUECKHUX
TEOPUH U THIIOTE3: KJIIETOYHOU, XPOMOCOMHOM, MyTallUOHHOM, IBOJIIOLIMOHHOM, IIPOMCXOKICHUS KU3HU U
YeNI0BeKa;

I1P64. cpopMHpPOBAaHHOCTh YMEHHUS PpacKpbIBaTh OCHOBOIOJAraroliyue OHWOJIOTHYECKHE 3aKOHBI U
3akoHomepHoctu (I'. Mennaensa, T. Moprana, H.. Basunosa, J. I'ekkensa, ®@. Mromiepa, K. bapa),
IPaHMIIBI UX TPUMEHUMOCTH K JKUBBIM CHCTEMaM;

[1PGS. mpuoOpereHue omnbITa MPUMEHEHUS] OCHOBHBIX METOJO0B HAay4YHOI'O INO3HAHMS, HUCIIOJIb3YEMBIX B
OuoJIOruu: HAOMIOIEHHS U OTIMCAHUS JKUBBIX CHCTEM, ITPOLIECCOB U SIBICHUI; OpraHu3alyy U MpOBEICHUS
OHMOJIOTrMYECKOT0 HKCIIEPUMEHTA, BBIJIBUYKEHUS TUIIOTE3, BBISBICHUS 3aBUCUMOCTH MEK/Y UCCIIEyeMbIMU
BEJIMYMHAMHU, OOBSICHEHUS MOJYYEHHBIX PE3yJIbTaTOB U (HOPMYITUPOBAHMS BBIBOJIOB C HCIOJIb30BAHUEM
Hay4HBIX TIOHATHHI, TEOPUI U 3aKOHOB;

ITP66. cpopMHUPOBaHHOCTh YMEHUS BBIJCIATH CYIIECTBEHHbIE NMPU3HAKH BHPYCOB, KJIETOK IMPOKAPHOT U
SYKapuoT; OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX OpPraHU3MOB, BHUJOB, OMOrEOLIEHO30B M HKOCHCTEM;
0COOEHHOCTH TIPOLIECCOB OOMEHa BEIIECTB U IPEBpAIIEHUS HHEPruM B KIETKe, (OTOCHHTE3A,
IJIACTUYECKOTO U YHEPreTUYECKOro 0OMeHa, XeMOCHHTE3a, MUTO3a, Me03a, OTUIOI0TBOPEHNUS, Pa3BUTHS
U Pa3MHOXKEHHsI, MHIWBUAYAIBHOTO Pa3BUTHUS OpraHu3Ma (OHTOTeHe3a), OOpbOBI 3a CyIIECTBOBAaHMUE,
€CTECTBEHHOT0 0TOOpa, BHJA000pa30BaHUs, MPUCIIOCOOJIEHHOCTH OpPraHU3MOB K cpefe OOuTaHus,
BJIUSIHUS KOMIIOHEHTOB 3KOCHUCTEM, aHTPOIOT€HHBIX H3MEHEHUN B 3KOCHCTEMAaX CBOEH MECTHOCTH,
KpyroBOpOTa BEIIECTB U MPEBpalieHne dYHEPTun B Onocdepe;

[TPG7. chopMUPOBAHHOCTh YMEHUSI MPUMEHSTH TMOJTYYEHHBIC 3HAHUS JJIs1 OOBSICHEHHS] OMOIOTHYECKUX
MPOLIECCOB U SIBICHUM, IJI1 NPUHATHUS MPAKTHUECKUX PEHICHWH B MOBCEIHEBHOM >XU3HU C LEJbIO
obecrieyeHus: 6e30MacHOCTH CBOETO 370POBbS U 37I0POBbsI OKPY>KAIOLIHX JII0JIeH, COOTI0AEHNUS 3J0POBOTO
oOpa3a >KHM3HH, HOPM TpPaMOTHOTO TIOBEAEHHUS B OKpYXalollel MNPUPOAHON cpeae; MOHMMaHUe



HEOOXOUMOCTH HCIIONb30BaHUS JOCTHKEHUW COBPEMEHHOM OHOJOTMM U OHMOTEXHOJOTUH  JUIs
PaLMOHAIBHOIO IIPUPOJOIIONIB30BAHNS;

[TPGS. chopmupoBaHHOCTH YMEHUS peliaTh OMOJOTHYECKHEe 3aa4l, COCTABISATh TeHOTUITUNYECKHE CXEMBI
CKpELIMBaHUs JJI1 Pa3HBIX TUIIOB HACJIEOBAHUS IIPU3HAKOB Y OPraHU3MOB, COCTABISATh CXEMBI IIEpeHOCca
BELIECTB U SHEPTUU B SKOcHcTeMax (I[eny MUTaHUs, HUILEBbIE CETH);

ITPGY. chopMHUpOBAaHHOCTh YMEHUN KPUTHUECKU OIICHUBATH WH()OPMAIIUIO OMOJIOTHIECKOTO COICPIKAHUS,
BKJIIOYAIOIIYIO TICEBJOHAYYHbIE 3HAHUS U3 PA3IUYHBIX UCTOYHUKOB (CpeacTBa MaccOBOW HMH(OpManuu,
Hay4YHO-TIONYJIIPHBIE MAaTEPUAJIbl); UHTEPIPETUPOBATH STUUECKUE aCIIEKThl COBPEMEHHBIX MCCIIEJOBAaHUN
B Ouonoruu, MenuiuHe, OWOTEXHOJIOTHMH; pacCMaTpUBaTh TJI00ANbHBIE JKOJOTUYECKHE MPOOIEMbI
COBPEMEHHOCTH, (POPMUPOBATH 110 OTHOMICHUIO K HUM COOCTBEHHYIO ITO3UIIHIO;

I1P610. chopMUpPOBAaHHOCTH YMEHMH CO3/1aBaTh COOCTBEHHbIE NMUCHMEHHbIE M YCTHBIE COOOIEHHS Ha
OCHOBE OuWONMOrMYecKo MH(POpPMAIMM M3 HECKOJIBKUX HMCTOYHHKOB, T'PAMOTHO HCIIOJIB30BaTh
MMOHSATUHHBIN anmapar OUOJIOTHH;

JIN4YHOCTHBIE Pe3yJIbTAThl

JIP1. chopmupoBaHHOCTH TPa)KAAHCKOW MO3UIUMU OOYYaAIOIIErocsi KaK aKTUBHOTO M OTBETCTBEHHOTO
YJIeHA POCCUICKOro 0011eCTBa;

JIP2. oco3HaHMe CBOMX KOHCTUTYIIMOHHBIX MIPaB M 00s13aHHOCTEH, YBaKEHUE 3aKOHA U MPABOIOPSAKA;
JIP3. nmpuHATHE  TPAagUIMOHHBIX  HAIMOHAJBHBIX, OOIICUEIOBEUYECKUX T'YMAHHCTUYECKUX U
JEMOKPATUYECKUX IIEHHOCTEU

JIP4. TOTOBHOCTH TPOTHUBOCTOSTH  HJEOJOTHH  JKCTPEMH3Ma, HalMOHAIM3Ma, KceHodoouw,
JUCKPUMMHALIMY 110 COLMAIbHBIM, PEIIMTUO3HBIM, PACOBBIM, HAIITMOHAJIbHBIM IIPU3HAKAM;

JIPS5. TOTOBHOCTBH BECTU COBMECTHYIO JESTENILHOCTh B MHTEpPECAX IPAKIAHCKOro OOLIECTBa, y4aCTBOBATh
B CaMOYIIpaBJIeHUHU B 00I111e00pa30BaTeIbHON OPraHU3aIMH U JETCKO-IOHOIIECKIX OpraHU3aIsIX;

JIP6. ymeHue B3aMMOJEHCTBOBATh C COLMAIBHBIMU MHCTUTYTaMU B COOTBETCTBHM C MX (YHKIUSMHU U
Ha3HA4YCHUEM;

JIP7. TOTOBHOCTB K TYMaHUTAPHON U BOJIOHTEPCKOM EATEIBHOCTH;

JIPS. cdhopMUPOBaHHOCTh POCCUIICKON TPakIaHCKON MIACHTUYHOCTH, MATPUOTH3MA, YBAKEHHUS K CBOEMY
HapOJy, YyBCTBA OTBETCTBEHHOCTHU Nepes PoauHON, ropaoCcTH 3a CBOW Kpai, CBOIO PoauHy, CBOM S3BIK U
KYJIBTYpY, IIPOLUIOE U HACTOSILIEE MHOIOHALIMOHAIILHOTO Hapoaa Pocecuun;

JIP9. 1eHHOCTHOE OTHOUIEHHE K TOCYJapCTBEHHBIM CHMBOJIAM, HCTOPHUYECKOMY W MPHUPOJHOMY
HacJeHlo, MaMsATHUKAM, TpaauuusM HapoloB Poccum, poctuxkeHusMm Poccum B Hayke, HCKYCCTBE,
CIOpTE, TEXHOJIOTUAX U TPYAE;

JIP10. uneitnast yOeXI€HHOCTb, TOTOBHOCTh K CITy>KEHHIO U 3amure OTeyecTBa, OTBETCTBEHHOCTD 3a €ro
cynp0y;

JIP11. oco3HaHue JyXOBHBIX LIEHHOCTEW POCCUICKOTO HApOa;

JIP12. chopmMupoBaHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO TTOBEICHNUS,

JIP13. cnocoGHOCTH OLIEHMBATh CHUTYallMI0 U MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYACH Ha
MOPAIbHO-HPaBCTBEHHBIE HOPMBI U LIEHHOCTH;

JIP14. oco3HaHMe JTMYHOTO BKJaJ1a B IOCTPOEHUE YCTONUNBOrO Oy yIIero;

JIP15. oTBETCTBEHHOE OTHOIIIEHNE K CBOUM POJIUTENSAM U (UJIM) APYTUM 4WI€HAaM CEMbHU, CO3aHUI0 CEMbU
Ha OCHOBE OCO3HAHHOTI'O IIPUHATHS LICHHOCTEW CEMENHOM )KU3HU B COOTBETCTBUU C TPAJAULIMAMU HAPOJIOB
Poccun;tpynoBoro Bocriuranus:

JIP16. screTmyeckoe OTHOIIEHHWE K MHUpY, BKIIOYass 3CTETUKY ObITa, HAyYHOIO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTa, TPYAA U OOIIECTBEHHBIX OTHOIICHHIA;

JIP19. TOTOBHOCTh K CaMOBBIPR)KEHHUIO B PAa3HBIX BUAAX HCKYCCTBA, CTPEMJICHHE NPOSBIATH KAaueCTBa
TBOPYECKOM JIMYHOCTH

JIP20. copMHpPOBaHHOCTH 30POBOrO M 0O€30macHOro oOpasa >KU3HU, OTBETCTBEHHOT'O OTHOILICHUS K
CBOEMY 3710POBBIO;

JIP22.akTUBHOE HEMPUATUE BPEIHBIX MPUBBIYCK U HHBIX (OpPM NpUUYHHEHHS Bpeda (PU3NYECKOMYy H
IICUXUYECKOMY 370POBBIO;

JIP23. rOTOBHOCTH K TPYy/ly, OCO3HAHHE LIEHHOCTH MacTepCTBa, TPYI0II00HE;



JIP24. T'0TOBHOCTh K AKTUBHOW JAESATEIbHOCTH TEXHOJOTMYECKOM M COIMaJbHOW HAIPaBICHHOCTH,
CIIOCOOHOCTh MHUITMHPOBATH, INITAHUPOBATH M CAMOCTOSATENBHO BBITIOIHITH TAKYIO JESITEIbHOCTD;

JIP25. wuHTepec K pa3nmuuHbIM cdepam MnpodhecCHOHATBHOW JeATeIbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIN BEIOOP OyayIieii mpodeccruu U peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TUTAHBI;
JIP26.roTOBHOCTB U CIIOCOOHOCTH K 00pa30BaHUIO U cCaMO0OpPa30BaHUIO HA MPOTSHKEHUN BCEH )KU3HU
JIP27. copMHPOBaHHOCTh SKOJIOTUYECKON KYJIbTYphl, TIOHUMAHUE BIMSHUS COLHATLHO-IKOHOMHYECKUX
MIPOLIECCOB HA COCTOSIHME MPUPOJIHOM U COIMAIBHON Cpeibl, OCO3HAHHWE TJI00AIbHOIO XapakTepa
HKOJIOTHYECKUX MPOOIIieMm;

JIP29. akTMBHOE HENPUATHE NEUCTBUM, TPUHOCAIINX BPEl OKPYKAIOIIEH Cpee;

JIP31. pacmmpenue onbITa 1eITeIbHOCTH YKOJIOTMYECKON HAPaBICHHOCTH;

JIP32. copMUpOBaHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Ppa3BUTHS
HAYKH M OOIIECTBEHHOH NMPAaKTUKH, OCHOBAHHOTO HA JWAJIOTe KYJIbTYp, CIOCOOCTBYIOIIETO OCO3HAHHIO
CBOET0 MECTa B MOJIMKYJIBTYPHOM MUDE;

JIP33. coBeplIEHCTBOBAHUE SI3bIKOBOM M UUTATEJICKON KYJIBTYPhI KaK CPEACTBA B3aUMOJIEHCTBUS MEKIY
JIFOJIbMU U TTO3HAHUS MUDA;

JIP34. oco3HaHuME LEHHOCTM HAyYHOM J€ATENbHOCTH, TOTOBHOCTb OCYIIECTBIISITH IPOEKTHYIO M
HCCIIEA0BATENIbCKYIO AESTENbHOCTh MHAUBUAYAIBHO U B TPYIIIIE;

MertanpeameTHble pe3yJbTaThl

MP1. camocTosTenbHO (GOPMYIIUPOBATH U AKTyaJIM3UPOBATh MPOOJIEMY, pacCCMaTPUBATh €€ BCECTOPOHHE;
MP2. ycraHaBnMBaTh CYIIECTBEHHBIH IMPHU3HAK WM OCHOBAaHUS JUIS CPaBHEHHSA, KIACCU(PHUKAIMHA |
000011IEHHS;

MP3. onpenensts Lenau AesTEeIbHOCTH, 3a/1aBaTh NapaMeTpbl U KPUTEPUU UX JOCTHIKECHUS;

MP4. BBIABIATH 3aKOHOMEPHOCTH M POTUBOPEUNS B pACCMAaTPUBAEMBIX SIBJICHUSX;

MPS5. BHOCUTH KOPPEKTHUBBI B JAESTEIbHOCTb, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB LIEJIIM, OLICHUBATH
PHUCKH MOCIEACTBUMN AESATENbHOCTH;

MP6. pa3BuBaTh KpeaTUBHOE MBIIIJICHUE TIPHU PEIICHUH KU3HEHHBIX MPOOJIeM;

MP7.BnaneTh HaBBIKAMH Y4eOHO-MCCIEAOBATEIbCKOM W TMPOEKTHOM JAESITeNTbHOCTH, HaBBIKAMH
paspernieHus mpooem;

MP9. oBnangeHve BuIaMU JEATEIBHOCTH MO IOJIYYEHHUIO HOBOTO 3HAHHUS, €ro HWHTEPIpPETaLUH,
peoOpa3oBaHNI0 M MPUMEHEHHI0 B Pa3jIMUHBIX Y4E€OHBIX CUTYyallUsX, B TOM 4YHCIE IPH CO3JaHUU
y4eOHBIX U COI[MABHBIX TPOEKTOB;

MP10. popmupoBaHre Hay4HOrO THUIIa MBIIUIEHUS, BIaJI€HUE HAYUYHOM TEPMHUHOJIOTHEH, KIIOUYEBBIMU
MOHATUSAMH U METOJAMU;

MPI11. craButh u (¢GopMyIHpoBaTh COOCTBEHHbIE 3aJjaud B 00pa30BaTENbHOW JESATENBHOCTH H
KU3HEHHBIX CUTYAIMSIX;

MP12. BBISIBASTH TPUYUHHO-CIIEACTBEHHBIC CBSI3M M aKTyaJIM3UPOBATh 3aj7avy, BBIABUTATH THIIOTE3Y €€
pelieHusi, HaXOAWTh apryMEHTHI ISl JI0KAa3aTeIbCTBA CBOMX YTBEpP)KIEHUMU, 3a7aBaTh MHapameTpbl U
KPUTEPHUH PEIICHHUS;

MP13. aHanu3upoBaTh MOJYYEHHBIE B XOJ€ PEUICHUS 3aJadyd pe3yJbTaThl, KPUTUUECKH OLEHUBATH HUX
JIOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHSIX;

MP14.1aBaTh OIlEHKY HOBBIM CUTYAIIHSIM, OIICHUBATh MPUOOPETEHHBIN OMBIT;

MP15. pa3pabaTbiBaTh IUIaH pelIEHUS NPOOJIEMBI C YYETOM aHaliu3a HMEIOIIMXCS MaTepUalbHBIX U
HEMaTepUaIbHbIX PECYPCOB;

MP16. ocymiecTBisATh IIeJCHANPABICHHBIA TIONCK TIEpPEeHOcCa CPEACTB M CIIOCOOOB ACHCTBUSA B
podecCHOHATBEHYIO CPeny;

MP17. ymeTb nmepeHOCUTh 3HaHUSI B TIO3HABATEIBHYIO U IIPAKTUYECKYIO 00JIACTH KU3HEACSITEIIBHOCTH;
MP18. ymMeTh UHTErpUpOBaTh 3HAHUS U3 PAa3HBIX NMPEIMETHBIX 001acTe;

MP19. BeiiBUTaTh HOBBIE UJIEH, TIPEJIaraTh OPUTHHAIBHBIE TTOAXO/IbI U PEIICHUS;

MP21. BnaseTh HaBBIKAMHU TOJy4YEeHUs WH(DOPMALUK W3 MCTOYHUKOB PA3HBIX TUIIOB, CAMOCTOSTEIHHO
OCYIIECTBIIATH MOUCK, aHAJIN3, CUCTEMATH3alUI0 U MHTEPIIPETalui0 HH(GOPMAIUU Pa3IUYHbIX BUIOB U
(dbopM TpeIcTaBICHHUS,



MP22. co3maBaTh TEKCTHI B pa3IMUHBIX (popmMaTax ¢ ydyeToM Ha3zHaueHUs WHOOpPMAIMU M IIeJIEBON
ayJMTOpPUH, BEIOUPAst ONTUMANIBHYIO (POPMY MpENCTaBICHUS U BU3yaJIN3allUH;

MP24. wucnonp30BaTh CpeACTBa MHPOPMALMOHHBIX M KOMMYHHUKAIMOHHBIX TEXHOJOIMH B peIICHUH
KOTHUTHBHBIX, KOMMYHUKAaTHUBHBIX M OpraHH3allMOHHBIX 3aJa4 C COOJIOJeHHEM TpeOOoBaHUI
SPrOHOMHUKH, TEXHMKH O€30IaCHOCTH, TMTHMEHBI, pecypcocOepexeHus, MPaBOBbIX U 3TUYECKUX HOPM,
HOPM HMH(OPMAIIMOHHON 0€30MMaCHOCTH;

MP25. BnaneTh HaBbIKAMM pacllO3HaBaHMUSA U 3aILUThl MHPOpPMALUU, HHPOPMALMOHHON 0€30MacHOCTH
JIMYHOCTH;

MP26. ocymiecTBIsSITh KOMMYHHUKAIIMK BO BCeX c(hepax KU3HU;

MP27. pacrno3HaBaTh HeBepOaJbHBIE CpeAcTBa OOIICHWS, NMOHMMATh 3HAYCHHE COLMAIBHBIX 3HAKOB,
pacro3HaBaTh MPEIIOCHUIKNA KOH(DIMKTHBIX CUTYAlMi U CMATYaTh KOH(MIMKTHI;

MP28. BnaieTs pa3InyHbIMU CLIOCOOaMU OOIICHUS W B3aUMOICHCTBUS;

MP29. apryMeHTHpOBaHHO BECTH JUAJIOT, YMETh CMSATYaTh KOH(QIMKTHBIE CUTYallUH;

MP30.pa3BepHyTO U JOTMYHO U3J1araTh CBOIO TOUKY 3PEHUS C UCIIOJIb30BAHUEM SI3bIKOBBIX CPEJICTB;
MP31. moHMMaTh U UCNOJIB30BaTh IPEUMYILECTBA KOMAHHOW U MHIUBUYyaJIbHON pabOThI;
MP32.BeI0MpaTh TEMAaTUKy HM METOIBl COBMECTHBIX JACUCTBHH C Y4YeTOM OOIUX HWHTEPECOB W
BO3MOXKHOCTEH Ka)KJI0T0 4JI€Ha KOJUIEKTUBA;

MP33. npuHUMaTh LEIH COBMECTHOM JIEATENbHOCTH, OPraHU30BbIBaTh U KOOPAWHUPOBATH IEHUCTBUS IO
€€ JOCTHKEHHUIO: COCTaBIATh IUIAH JEHCTBUM, paclpeicisaTh POJM C Y4ETOM MHEHMHM y4YaCTHUKOB
00CyX/1aTh pe3yJIbTaThl COBMECTHOU PabOTHI,

MP34. oneHuBaTh KayecTBO CBOEr0 BKJIAJa M KaKJOI'O yYaCTHHKA KOMaHJbl B OOLIUI pe3ynbTar Io
pa3pabOTaHHBIM KPUTEPHUSIM;

MP35.mpennaraTe HOBBIE IIPOEKTHI, OLICHMBATH MJEU C IO3ULUUM HOBM3HBI, OPUTMHAIBHOCTH,
MPAaKTUYECKON 3HAYMMOCTH;

MP36.Kk00pAMHUPOBATE W BBIMOJHATH pabOTy B  YCIOBHUAX  pPEaTbHOTO, BUPTYaJbHOIO U
KOMOMHHPOBAHHOTO B3aUMOJIEHCTBUS;

MP37. ocymiecTBIATh MO3UTHBHOE CTPATETMUYECKOE IOBEJEHHE B Pa3IMYHBIX CUTYaLUAX, MPOSBIATH
TBOPYECTBO U BOOOPAKEHUE, OBITH MHUITUATUBHBIM;

MP38. caMOCTOSTENbHO OCYILECTBIATh MO3HABATENbHYIO JESITEIbHOCTD, BBIABIATH MPOOJIEMBI, CTAaBUTh
1 GopMyJIHpOBaTh COOCTBEHHBIE 3a/1a4l B 00pa30BaTEIbHON JAESITENbHOCTH U )KU3HEHHBIX CUTYaIHSIX;
MP39. camMOCTOATENbHO COCTaBIATH IUIAH pPELICHHs NpoOJeMbl C Y4eTOM HMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U IIPEANOUTEHUII;

MP40. naBaTb OLIECHKY HOBBIM CUTYalLIHUsM;

MP41. pactupsaTh paMKi y4eOHOTO TTPEIMETa Ha OCHOBE JIMUHBIX MPEOYTECHUIH;

MP42. nenaTh 0OCO3HaHHBIN BBIOODP, ApIYMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTD 3a PELICHUE;

MP43. oueHrBaTh NPUOOPETEHHBIN OIIBIT;

MP44. cnocobcTBOBaTh (HOPMUPOBAHMIO M MPOSBICHUIO HIMPOKOH HJpYIUIMM B pasHBIX 00JacTix
3HAHUM, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIN YPOBEHB;

MP45. naBaTh OLIEHKY HOBBIM CHUTyallsiIM, BHOCHUTb KOPPEKTHBBI B JI€ATEIbHOCTb, OILICHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIEISIM;

MP46. BrnageTh HaBbIKAMU I103HABATEIbHOM pe(IEKCHMM KaK OCO3HAHHs COBEpIIAEMBIX IEHCTBUH U
MBICITUTENIBHBIX MTPOLIECCOB, UX PE3yIbTATOB U OCHOBAHMUIA;

MP48. yMeTh OLIECHUBAaTh PUCKH U CBOEBPEMEHHO IPUHUMATD PELIEHUS 110 UX CHUKEHHUIO;

MP49. camoco3HaHus, BKIIOYAIOMIETO CIIOCOOHOCTHL IMTOHUMATh CBOE DMOILIMOHAILHOE COCTOSIHUE, BUIETH
HaIpaBJICHUs Pa3BUTUS COOCTBEHHON YMOIIMOHAILHON Cephbl, ObITh YBEpEHHBIM B ce0€;

MP50. camoperyinpoBaHus, BKJIIOYAIONIETO CAMOKOHTPOJIb, YMEHUE MPUHUMATh OTBETCTBEHHOCThH 3a
CBOE IOBEJIEHNE, CITIOCOOHOCTD aJanTHPOBATHCS K SMOLIMOHATIBHBIM U3MEHEHHUSM U MPOSBIATH THOKOCTD,
OBITh OTKPBITHIM HOBOMY;;

MP51.chopMupoBaHHOCTH BHYTPEHHEH MOTHBAIMHM, BKIIOYAIOUICH CTpEMJICHHE K JOCTH)KEHHUIO IeTU U
yCIexy, ONTUMHU3M, HHULIIUAaTUBHOCTb, YMEHHUE JEMCTBOBATH, UCXOAS U3 CBOUX BO3MOXKHOCTEH;



MP52. smniatun, BKIIIOYAIOMIEH CITOCOOHOCTh TTOHMMATh SMOIIMOHAIBHOE COCTOSIHUE JAPYTHX, YUUTHIBAThH
€ro MpH OCYIIECTBICHUN KOMMYHHUKALUH, CIOCOOHOCTh K COUYBCTBHIO M COIIEPEKHBAHHUIO;
MP53.counanbHbIX HaBBIKOB, BKIIOYAIOIINUX CIIOCOOHOCTh BBICTPAUBATh OTHOLIECHUS C APYTUMH JIOAbMH,
3a00TUTHCS, TPOSIBIIATH HHTEPEC U pa3periath KOHPIUKTHL;

MP54. npunumathb ce0s, MOHUMAsE CBOM HEJOCTATKU M JIOCTOMHCTBA;

MPS55. npuHUMaTh MOTHUBBI M aPTYMEHTBI IPYTUX JIFOACH IPU aHAIU3€E PE3yJIbTaTOB JAEATEIbHOCTH;
MP56. npu3HaBaTh CBOE IIPABO M MPABO APYTHX JIHOJEH HA OMHUOKH;

MP57. pa3BuBaTh CriocOOHOCTH TOHUMATh MHP C IMO3UIMH APYTOro YEIOBEKA;

ConepxaHne MPaKTUYECKUX U JTAOOPaTOPHBIX 3aHATUI OPUEHTUPOBAHO Ha TIOATOTOBKY O0YYarOIuXcs K
OCBOEHHIO TPO(ECCHOHAIBHOTO MOAYJSI MPOrpaMMbl IOATOTOBKM  CIIELIMAIMCTOB CPEIHEro 3BEHA II0
CIIEIMATIBHOCTH ¥ (POPMHUPOBAHUIO 0OU4UX KOMPEMEHY UL

OK 01 Bri6upats criocoObl pemieHus 3a1ad npohecCUOHAIBHON AEATeNbHOCTH IPUMEHHUTENBHO K
Pa3IUYHBIM KOHTEKCTaM

OK 02 HMcnonb30BaTh COBPEMEHHbIE CPEJCTBA IIOMCKA, aHAJIM3a U MHTEpIpeTauuu UHGOpMauu 1
MH(POPMAIMOHHBIE TEXHOJIOTHH [T BBITIOJIHEHUS 3a/1a4 TPO(PECCUOHATIBHOMN 1A TeIbHOCTH

OK 03 IlnaHnupoBaTh U peaqn30BbIBaTh COOCTBEHHOE MPO(ECCHOHANTBHOE U JIMYHOCTHOE PA3BUTHE,
MPEINPUHIMATENBCKYIO JeSITEIbHOCTh B IPOPECCHOHATIBHOM cdepe, UCTIONb30BaTh 3HAHUS 110 MPABOBOM
1 (MHAHCOBOM I'PaMOTHOCTHU B PA3JIMUHBIX )KU3HEHHBIX CUTyalUAX

OK 04 D¢} dexTuBHO B3aUMOICHCTBOBATh U PabOTATh B KOJUICKTHBE M KOMAaH/IC

OK 05 OcymecTBiATh YCTHYIO M IHCbMEHHYIO KOMMYHMKAIIMIO Ha TOCYIApCTBEHHOM S3bIKE
Poccuiickoit @enepanuu ¢ yueToM 0COOEHHOCTEH COMAIBHOTO U KyJIBTYPHOTO KOHTEKCTA

OK 06 IIposBasaTh TIpakIaHCKO-NATPUOTHUECKYIO MO3MIHIO, JEMOHCTPUPOBAaTh OCO3HAHHOE
MOBEJICHHE HAa OCHOBE TPAIUIIMOHHBIX POCCHHCKUX TYyXOBHO-HPABCTBEHHBIX IIEHHOCTEH, B TOM YHCIIE C
y4eTOM TapMOHM3AlMU MEKHAIMOHAIBHBIX M MEXPETUTHO3HBIX OTHOIIEHUH, MPUMEHSATh CTaHIAPTHI
AHTUKOPPYIIIUOHHOTO MTOBEICHHS

OK 07 CopeiicTBoBaTh COXpPAHEHUIO OKpY’KAIOIIEH Cpeibl, pecypcocOepekeHH0, MPUMEHSThH
3HaHHUA 00 M3MEHEHHM KIuMaTa, IPUHILMUIIBI OEpeXxIIMBOro MPOU3BOACTBA, 3P(PEKTUBHO JIEHCTBOBATH B
Ype3BbIUAHBIX CUTYAIHIX

OK 08 Vcnonb3oBaTh cpeacTBa GU3NYECKON KyJIbTYphI JAJIsl COXPaHEHUs U YKPEIUIEHUs 310POBbsI B
nporecce MpodhecCUOHATBHOW JEeATETbHOCTH M MOJJEpKaHUs HEOOXOJUMOro YpOBHS (U3NYECKOi
MOJITOTOBJICHHOCTH

OK 09 ITonp3oBatbest mpoecCHOHATBHON JOKYMEHTAMe Ha rocyJapCTBEHHOM UM MHOCTPAaHHOM
SI3BIKAX

BrimonHenue o0ydaromuxcss MPaKTUYECKHX U JIAOOpaTOpHBIX paboT Mo y4yeOHOM TUCIMITIMHE
«buonorus» HanpaBIeHO Ha:

- 0606wenue, cucmemamusayuio, y2nyoieHue, 3akpenienue, pazeumue u 0emanu3ayuo NoaIy4eHHbIxX
meopemuyecKux 3HaHUul N0 KOHKPEeMHbIM MmeMam y4eOHot OUCYUNTUHbL,

- popmuposanue ymeruli NPUMeHAMb NOJYYEeHHblE 3HAHUA HA NPAaKmuke, peaiu3ayuio eOuHcmed
UHMENNEeKMY albHOU U NPAKMUYECKOU 0esimeIbHOCIU,

- ghopmuposanue u pazsumue ymeHull: HAONOOamMy, CPAGHUBAMb, CONOCMABIAMb, AHATUIUPOBAMD,
denamp 6618006l U 0000UEHUS, CAMOCMOAMENbHO 8eCU UCCIE008AHUSL, OPOPMAAMb pe3ylbmamupl 8 8UOe
maobauy, cxem, 2paguros;

[NpakTiueckne wu 1aboOpaTOpHBIC 3aHATHS TPOBOAATCS B PaMKaX COOTBETCTBYIOIIEH TEMBI, MOCIE
OCBOCHHS JUJIAKTUUECKUX EIMHUI], KOTOpbIE OOECIEUMBAIOT HaJW4Me 3HAHMH, HEOOXOAMMBIX Ui e
BBITIOJTHEHHSL.



2METOAUYECKHUE YKA3ZAHUSA
Tema 1.2. JKu3HeneaTeJbHOCTL KJIETKH
IIpakTuyeckoe 3ansaaTue Nel. Peasm3zauus reHeTu4eckoii ”HGOpMAIIUM B KJIeTKe

Heab: paccMoTpeTs cHocoObl Mepefayd U XpaHEHUs HH(OpMalnMM, MO3HAKOMUTH YYaIIUXCS C
TCHETHYECKUM KOJIOM U pacln(ppoBKOI reHoMa YeloBeKa

Boinosinenue padorsl cnocodcTByeT (hpopmupoBanuio: OK 04

MarepunanbHoe obecrieyeHue:

Y4eOHUK, KApTOUKU — MHCTPYKLMHU, Tabnuna «['enetnyeckuii komy.

3ananuda:

1. O3HaKOMHUTBCA C IpaBUIIAMU MOJIb30BaHUs Ta0IuIel «I eHeTHYeCcKoro Koaay

2. PemmuTh 33124 1O HUTOJIOTUH.

1. Ilopsnok BbINOJHEHUs] pa0OThI:
O3nakombTech ¢ Tabauue «I'eneTnueckuil Ko 1 3alIOMHUTE IPaBUJIa MOJIb30BaHUS TaOIHULIEH.
I'eneTnueckuii koa (MPHK)

BTopoe a3oTucToe oCHOBaHue
NepBoe Tperbe
asoTUcToe asoTucToe
ocHoBaHue Y u A r ocHoBaHMe
deH Cep Tup Limc Yy
) 4 deH Cep Tnp Uuc u
Nen Cep - - A
Nen Cep - Tpn I
Nen Mpo 'ic Apr ) £
u Nen Mpo e Apr u
Nen Mpo nH Apr A
Nen Mpo nu Apr r
Une Tpe AcH Cep Yy
A Une Tpe AcH Cep u
WUne Tpe Nns Apr A
Mer Tpe Jins Apr B
Ban Ana Acn rmu Yy
r Ban Ana Acn nwn U
Ban Ana ny nn A
Ban Ana rny mn r

IIpaBuia noab30BaHus TA0IHIEH
[lepBbIil HyKI€OTHT B TpUIUIETE OEpeTcss U3 JIEBOTO BEPTHKAIBLHOIO Psijia, BTOPOM — U3 BEPXHETO
TOPU30HTAIILHOTO psifia U TPETUH — U3 MPAaBOro BepTUKAIbHOrO. TaMm, e nepecekyTcs JIMHUU, UAYIIHEe
OT BCEX TPEX HYKJIEOTUIOB, U HAXOAUTCS UCKOMasi aMMHOKHCIIOTA.

2. U3yuuTe cripaBOYHBIM MaTepuai Ajs pelIeHHs 3a1a4.
1. [Jnuna 1 nykneortuna = 3,4 A°
2. Pasmep | rena = qiuHa 1 HykieoTuaa X n (KOJI-BO HYKJICOTHIOB)
3. Kois-BO HyKJI€OTHIOB = KOJI-BO aMUHOKHUCIIOT X 3
4. Macca | reHa = K0J-BO HYKJIEOTHZIOB X Maccy | HykieoTua



5. MonekynspHasa macca 1 Hykineotuaa =300
6. Monekynspnas macca 1 aMuHOKHCIOTH = 110
7. CootHomenue Hykiaeotu0B B Mosiekysie JIHK, cormacno npasuny Yapradda =A+I" / T+1=1

3. Pemute 3agauy mo IUTOJIOTHUH.

1) Onpexnenure, 0 KAKMX aMHUHOKHUCIIOTaX HeceT nHpopmanmio cienyromuil tpumiet: TTA, AAT,
AAA, TTI, ATT, ATLI.

2) ®parment uenu JHK wumeer mnocnepoBarensHocTh HykieotuaoB: [TATIITAAALIAT.
Onpenenure MOCIENOBATENILHOCT, HyKjJeoTHAOB Ha BTopod wnenu JHK wu mocnegoBaTenbHOCTH
aAMHMHOKHUCIIOT (hparMeHTa MOJIEKYJIbI OellKa, UCTIONb3Ys TaOIHIly TeHETUYECKOTo KoJia yueOHHUKa.

3) @paemenm oonoti uz yenel [JHK umeem cnedyrowee cmpoenue: AAI'THTALII'TTI. Ilocmpoiime
Ha el u-PHK u onpedenume nociedosamenbHocmb aMUHOKUCTIOM 60 (hpazmenme MONeKYibl DelKd.

4) Nan ¢parmMeHT MONeKynbl OenKka: JU3UH — TPEOHUH - aprUHUH-IeHUuH-Tu3uH. Onpenenure,
kakumu Ttpuruieramu JIHK 3ammdpoBana wHbopManus o JaHHBIX aMHUHOKHCIOTaxX. Mcmomnp3yiite
TaOJIUIy TEHETUYECKOT0 KOJ1a

5) ®parment nenu JAHK nmeer nocnenoBarensHocts HykiaeotunoB [ TTTATITAATIT.
Omnpenenure nocnaenosarenbHOcTh HykIeoTH10B Ha UPHK, anTukononsl coorsercrBytomux TPHK n
MOCTIeIOBATEIFHOCTh AaMUHOKHUCIIOT BO ()parMeHTE MOJICKYJIbI OeITKa, HCIIOJIb3Ys TA0JIUIy TeHETHYECKOTO
KoZa.

6) ®parment u-PHK wumeer cunenyromee crtpoenue: [I'AYIAI'VALYVIIAAA. Onpenenute
anTukoaoHbl T-PHK 1 nocnenoBarenbHOCT aMUHOKHCIIOT, 3aKOAMPOBAHHYIO B 3TOM (pparmente. Takke
Hanumure ¢pparmeHT mosekyibl JJHK, Ha koTopoMm Obl1a cunTe3upoBana sta u-PHK.

7) ®parment JIHK mmeer ciemyromyro mocienoBareabHOCTh HyKieoTuaoB TTATTILIIATIILIL .
YceraHoBUTE HYKIEOTHAHYH rocienosarenbHocTh  T-PHK, koTtopas cuHTE3upyercs Ha JaHHOM
¢dparMeHTe, M aMHUHOKHUCIIOTY, KOoTopyio Oyner mnepeHocuts 5T1a T-PHK, eciam Tperuit Ttpumier
cooTBeTcTBYeT aHTHKO10HY T-PHK. Jlns pemenus 3aganus ncnob3yiTe TabiIuily TeHETHYECKOro KOoa.
4. Odopmurte pelieHne 3a1a4 B TETPaan
5. Cnemnaiite BbIBOJI IO MIPOJIEJIaHHOM padoTe.

dopma mnpeacTaBJeHUs] pe3yJbTaTa: TMHUCbMEHHas paboTa, penieHHblE ¢ PABUIBHO
odopMIIeHHBIE 3a/1a4H.

Kpurepun onenkn:
OIIGHKa HHIWBUAYAJTbHBIX 06pa3OBaT€J'II)HI>IX I[OCTI/I)KGHI/Iﬁ o pe3yjibTaTaM TCKYHIEro KOHTPOJIA
yCIIEBAEMOCTH Y IPOMEKYTOUHOMN aTTECTALUU IIPOM3BOAUTCSA B COOTBETCTBUYU C YHUBEPCAIBHOM IIKAJION:

KavecTBeHHast O1leHKa WHAMBHYaJIbHBIX
[IponeHT pe3ynbTaTUBHOCTH o
00pa3oBaTeNbHBIX TOCTHKEHUN
(paBUJIBHBIX OTBETOB) "
6asu1 (OTMETKa) BepOaJIbHBIN aHAJIOT
90 =100 5 OTJINYHO
80 + 89 4 XOpOIIO
70 =79 3 YAOBJIETBOPUTEIBHO
MeHee 70 2 HE YJIOBJIETBOPUTEIHHO




Tema 2.1 Pa3MHOKeHHe M HHAUBUAYAJIbHOE PA3BUTHE OPraHM3MOB

IpakTnyeckoe 3ansitue Ne2. «HaboaeHne MUTO3a B KJIeTKaX KOHYMKA KOPELIKa JyKa Ha

roTOBbLIX MUKpoOIIpEaparTrax»

Hesb: u3yunTtsb (hazbl MUTO3a B KJIETKaX KOPEIIKA JIyKa, BEIIBUTH OCHOBHBIC OTJIMYHS (pa3 MUTO3A.
BoinosineHue padorsl cnocodcTByeT popmupoanuio: [1P65, OK 04
MarepunanbHoe obecnieyeHue:
- Tabnuua «®a3bl MUTO3a»; pucyHKU «Da3bl MUTO3a».
- TOTOBbIE MUKpoIpenaparsl «Pa3bl MUTO3a B KJIETKaX KOHUMKA KOPEIIKa JIyKay;
- MUKPOCKOI
- METOJIMYECKHUE TTOCOOHS
3aganuqa:
1. PaccmoTpeTs roToBbIE MUKPOIIPENAPATHI 10T MUKPOCKOIIOM;
2. 3apucoBaTh pUCYHOK 1, moamucats (a3bl MUTO3a, 0003HAYCHHbIE [IU(PPaMU HA PUCYHKE;
3. 3anoJaHUTh TAOJIHIBI, C/IEJIATH BHIBOIBI
IHopsiaok BbINOJIHEHUS PA0OTHI:
1.IoxnmummuTe B TeTpaau ¢azbl MUTO3a, 0003HAYCHHBIE TU(PPaMU Ha PUCYHKE.
2. OmnpenenuTe U 3aMUIINTE Ha3BaHUs (a3bl COOTBETCTBYIOIICH €€ OMHUCaHUIO.

3
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CocrosiHHE AApa B KJIIETKC ®daza

1) XpoMOCOMBI, HAXOAATCS Y TOTIOCOB KJIETKH, pacKpyunuBaroTcs. OOpa3oBaHue sACpHON
000JI0UKH

2) XpoMOCOMBI pacIojararoTcsl 1Mo dKBaTOpy KIeTKH. [IpukperieHne HuUTEH BepeTeHa
JICJICHHS] K IEGHTPOMEpPaM XPOMOCOM

3) PacxokieHre ceCTpHHCKUX XPOMATH/T K MOJTI0CaM KIICTKH

4) PacTBOpeHue siIepHOM 000JI0UKH, NCUE3HOBEHHUE SIIPBHIIIKA
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3.B BBIBOJIEC J1aiiT€ OTBET HA BOMPOC:
KaxoBo OnoJiornueckoe 3HaueHue MUTO3a?
dopma npeacTaBjieHusi pe3yabTarTa:
Brimonnenue 3aganus B TeTpanu. Pabora momkHa OBITH MPEICTABICHA B BUIC CPaBHUTEIBHOMN
TaOJIUIBI U MUCHMEHHBIX OTBETOB Ha BOTPOCHI.

Kpurepumn oneHku:
OneHka MHAMBHUIYaJIbHBIX OOpa30BaTENbHBIX JOCTMDKEHUHW IO pe3ysibTaTaM TEKYLIEro KOHTPOJIA
YCIEBAEMOCTHU U MPOMEKYTOYHOM aTTECTAllUK MTPOU3BOJUTCS B COOTBETCTBUU C YHUBEPCAIBHOM IIIKAJIOM:

KauecTBeHHast onieHKa HHANBUAYAIbHbBIX
[IpoueHT pe3yabTaTUBHOCTH .
00pa3oBaTeNIbHbIX TOCTUKEHUN
(npaBUIIBHBIX OTBETOB) =
Oay (0OTMETKA) BepOAJIbHBIN aHAJIOT
90 + 100 5 OTJINYHO
80 + 89 4 XOpOIIO
70 ~79 3 YJIOBJIETBOPUTEIBLHO
menee 70 2 HE yJIOBJIETBOPUTEIIHLHO
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Tema 6.1 OpranusMbl U OKPYKa0IIAs cpeaa

IIpakTnyeckoe 3ansitue Ne3. «Onucanue aHTPONOTeHHbIX MK3MEHEHHUI B €CTeCTBEHHBIX
NPUPOAHBIX JaHAmAadTaX cCBOeil MECTHOCTI

Henab: HAy4UTHCS OMPEACNATh BHUABI W MPUMEPHl AHTPONMOTEHHOTO BO3JCHCTBHS B €CTECTBEHHBIX
MPUPOAHBIX JaHAmapTaX CBOCH MECTHOCTH.

Boinosinenue padorsl cnocodcTByeT popmupoBannio: OK 01

MarepuasibHoe o0ecnieyeHue:

Y4eOHUK, KAPTOYKU - HHCTPYKIIMH, BUJICOMATEPHAI, IIPE3CHTAIHS.

3aganusa:

1 [IpounTaTh TEOPETUYECKUI MaTEpUAI

2 BBINOMHUATH TPAKTHYECKYIO YaCTh.

IMopsinok BHINOJTHEHHUS PA0OTHI:

1.JlaitTe onpeesieHNuE MOHATHUSIM:

Buowl so30eticmeus uenosexa na ouocghepy:1.Ipsmoe; 2. Kocsennoe; 3.Komruiekcnoe; 4.CtuxuitHoe;
5.Co3HarenpHOE: a)HETaTUBHOE; O)MO3UTHUBHOE.

2.3anonHnTh TabMUIy: «Bo3neiicTBue yenoBeka Ha Ouochepy»

Bunsl Bo3nencTBus [Tpumepsl @aKTOpbI, CHIKAOIINE
BO3/€HCTBHE.

b Pl Pad i b

3.Cnenatpb BBIBOJ 110 paboTe.

dopma npeacTaBieHus pe3yJbTaTa:
Pabota nomkna ObITh TIpe/ICTaBIIEHA B BUJI€ TaOIHIIBI, CXEMBI, BHIBOJIA

Kpurtepun onenkmn:
OneHka WHAWBUIYAIbHBIX 00pa30BaTENbHBIX JOCTHXKEHUH 10 pe3ylbTaraM TeKYLIero KOHTPOJIS
YCIEBAEMOCTH U MPOMEKYTOYHOM aTTECTAlIUK TPOU3BOJUTCS B COOTBETCTBUU C YHUBEPCAIBHOM IIIKAJIOM:

KauecTBeHHast olieHKa WHANBUAYATBHBIX
[IporeHT pe3yabTaTHBHOCTH .
00pa3oBaTeNbHBIX TOCTHKEHUN
(TpaBUIIBHBIX OTBETOB) »
6as1 (OTMeTKa) BepOATBHBIN aHATIOT
90 +~ 100 5 OTJIMYHO
80 + 89 4 XOPOIIO
70 =79 3 YAOBJIETBOPUTEIHHO
menee 70 2 HE YJIOBJIETBOPUTEIIHHO

12



Tema 1.1 XuMHn4ecKHH COCTAB U CTPOEHHE KJIETKHU

JlabGoparopHoe 3ansiTue Nel. "U3yyeHnne cTpOeHUS KJIETOK PACTEHUI, )KUBOTHBIX U
0aKTepuii MO MUKPOCKOIIOM HA FOTOBBIX MUKPOIPeNnaparax u ux onucanue'

eab: 03HAKOMUTHCS C OCOOEHHOCTSMHU CTPOSHUS KIETOK PACTUTEIBHBIX M dKUBOTHBIX OPTaHU3MOB,
MOKAa3aTh UX Pa3INyus U NPUHIUIHAIBHOE €IMHCTBO CTPOCHUSI.

Brinosinenue padorsl cnocoocTByeT hopmupoBannio: OK 03
MarepuasibHoe o0ecnieyeHue:

- Tabnnna «CTpoeHue KIETKW»; PUCYHKU PACTUTENBHON U )KUBOTHON KJIETKH.

- pa3gaTo4yHbIA MaTepua;

- METOJIMYECKUE TTOCOOHS

- Mukpockon "Mukpomen-C-13".

3aganus:

1) PaccMoTpeTh pacTUTENbHBIE U KUBOTHBIE KIETKH

2) CpaBHUTDH CTPOCHHE PACTUTEIHLHOM U JKUBOTHOM KJIETKH, 3aIIOJIHUTH TAOIHIIbI
3) Cnenatb BBIBOIBI, OTBETUTH HA BOIIPOCHI

IMopsiaok BbINOJIHEHUS PA0OTHI:

1. PaccMoTpuTe pUCYHOK PAaCTUTEIHHON U )KMBOTHOM KIIETKU.

2. 3apucyiite pUCyHOK.

3. Haiigure OTJIMYKSA U CXOJICTBA.

4. 3anonHuTte Tabnuny 1.

5. 3anonaute Tabauiy 2.

XusorHnan PacrurensHas
Knerka Knerka

KNETOMHbIA LeHTP
nnasmaruyeckas MembpaHa

Bakyonb

MUTOXOHAPUA

annapar
Fonbaxu

npo
AADbILLKY

JHAoNNa3Ma-
TU4eCKan CeTb

nnacTvuabl

KNETOo4Han CTeHKa
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CpaBHCHI/Ie KJICTOK paCTeHI/Iﬁ N J)KUBOTHBIX

Tabauya 1

INPU3HAKH

PacTureapHas KjeTKa JKuBoTHAas KJIeTKa

SAnpo

['eneTnueckuii Mmarepual

Kierounas crenka

MeszocoMbl

MeM6paHHLIC OpraHONAbI

Pubocomsr

IluTockener

Cnoco0 HNOrJIOIMCHM A BECIICCTB KJICTKOI

HI/IHIeBapI/ITeJ'IBHBIe BaKyOJIn

Muto3 u Meiio3

T"ameTnl

Krytuku

Pasmepel

XapakTepUCTUKA KJIETOK 3YKapuOT

Tabnuya 2

[TPU3HAK

OYHKLINN

Anpo

DHIOIUIa3MaTHIECKA CETh

Kommnnekc I'oabmku

JIn3ocoMel

MuUTOXOHIpUHU

Baxkyouib

Pubocomer

Xioponiact

6. Cnenatb BBIBOJI 110 MPOICTIaHHOM paboTe.
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7. OTBETUTH HA BOIPOCHI.

Bomnpocsl

1) Kakue oTKpbITHS OBLIM CIIEIaHbl HA IEPBOM dTare U3yUeHUS KICTKH?

2) KT0 13 yueHBIX CTOs1 y UICTOKOB CO3aHUsI KIIETOUHOM Teopun?
3) Kakue Bompocsl paccMaTpuBarOTCs Ha KJIIETOYHOM YPOBHE?

4) Yto xapakTepHO 11 XUMUYECKOT0 COCTaBa KJIETKH?
5) Kakue MeTo bl UCTIONB3YIOTCS IPU U3YUEHUU KIIETKU?

6) Kakue cBoiicTBa 00beIMHSIOT BCE KIETKH KUBBIX OPTaHU3MOB?

7) O0BsicHuTe 3Ha4YeHHS TepMUHA «L{ATOMOT M.

®opma npeacTaBiIeHus pe3yJibTaTa:

Brimonnenue 3aganus B TeTpaau. PaboTa nomkHa OBITH MpEACTaBIeHA B BUAC CPABHUTEILHOMN TaOIHIIBI 1

IMHCBbMCHHBIX OTBECTOB Ha BOIIPOCHI

Kpurepun oueHku:

OIICHKa HHIWBUAYAJIbHBIX 06pa3OBaT€JIbHBIX I[OCTI/I)KCHI/If/'I 0o pc3yjibTaTaM TCKYWICTO0 KOHTPOJIA
yCII€BaCMOCTHU U HpOMC)KYTOqHOfI aTTCCTalluU IIPOU3BOJUTCA B COOTBECTCTBUU C YHHBepcaHLHOﬁ IIKAJIOH:

[IpoueHT pe3yabTaTUBHOCTH
(TIpaBMIIBHBIX OTBETOB)

KauectBennas OLICHKAa HHANBUAYAJIbHBIX
O6pa30BaT€HLHLIX ,I[OCTI/I)KGHI/Iﬁ

0aJu1 (OTMETKa)

BepOaIbHbIN aHAJIOT

90 = 100 5 OTJINYHO

80 +~ 89 4 XOpOIIO

70 =79 3 YAOBJIETBOPUTEIHHO
MeHee 70 2 HE YJOBJIETBOPUTEIBHO
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JlabGoparopHoe 3ansiTue Ne2
Tema 3.2 I'eHeTHKA YesiOBEKA

JlaGoparopHoe 3ansiTue Ne2 "CocTraBjieHHe U AHAJIU3 POAOCIOBHBIX YeJI0BeKa.
Pemrenue renernueckux 3agaq"’

Heab padoThl: popMUpOBaHUE YMEHUS peliaTh FTEHETHUECKHUE 33]Ja4H, COCTABIISTh POJOCIOBHEIE.
Boinosinenune padorsl cnocodcTByeT (hopmupoBanuio: OK 03
MarepunanbHoe obecrieyeHue:
Tabmuiel, cxeMbl 0 HacIEAOBAHUN TPU3HAKOB Y PACTEHUN U YEIOBEKa.
3ananuda:
Pemmte 3anaun u oopMuTe perieHue B TeTpaau
IMopsinok BHINOJTHEHHUS PA0OTHI:
1. Pemme 3anaun u 0oopMUTE pelICHUE B TETPAIU
2. Cnenaiite BBIBOJIBI
3. OTBeTHhTE HA BOMPOCHI
3agaua 1.
[Ipobano — scenwuna npaswa. /[ea ee cecmpol — npaswiu, 06a bpama - reguwu. Mams — npaswa. ¥
Hee 06a bpama u cecmpa, éce npaswiu. babka u ded — npaswu. Omey npobanda — neswia, e2o cecmpa u
bpam — nesuiu, opyeue 0sa bpama u cecmpa — npasuiu. Cocmasbme poOoCi08HYIO.

HJ’IH pO,I[OCJ'IOBHOﬁ HCIOJIB3YIOT CICAYIOIIUC YCIIOBHBIC 3HAKU:

I:I P HE I:I—O Gpakx
O MEHLLMHA [CJ}——+ enespaunan case
<> Mmoo HeM3IBSeCTEeH I:|+O PRCTODRMHY TEIA GoaK
HMCNO oeTeR I:I='O .
E & sageessssh spoBHOPoACTESHHLIA
Bl @ sonunoin D—_L—O GeaneTHLIA Gpax
.:I D MeTepo3nnoTa No
MaToONorMYECKOMY MeHY
HOCHMTeN: X-cLuanneHHorno ‘ﬁl MOHO3MIOTHLIS
'@ e CcCCIBHONS raHa GNnUu3IHeL kI
OANMIANTMOTH BRI
[ ] npoGaHa GrnnsIHeLsLl
SnUu3Hes
Z SONEHOM MHOMEBKMO HEeM3IB2CTHOM
BMMOTHOCTHM
MopRgoK HyMSpaLmMmM
/-/ npeHarTarnsHaAa cMepTh . 1 2 = oB B NGO il

HMAMX pcnocnoaﬂoﬁ

3Hcmep npoSanoa 2
2o Il noxone e

* atopT

YWCEIHOBIMTEHHEIA

Xon pewieHust.

1. M3o6pa3ure cumBon npobana (B 3aBUCMMOCTH OT TOJIa KBAJIPaTUK WM Kpykouek, [Tokaxure nBeTom
HaJM4uve y mpoOaH/1a mpu3Haka (3akpachTe).

2. Pacrionioxute psiioM ¢ CUMBOJIOM NpoOaH/a CHMBOJIBI €€ POAHBIX OpaTheB M CEcTep, COCAUHUB HUX
rpaduyeckuM KopombiciaoM. [Tokaxute HanMuue MprU3HaKa MPaBUI (3aKpackTe TeX, Y KOrO OH €CTh)

3. Ilokaxute poaurtenel mpobdaHaa, U300pa3uB HUX BBIIIEC JMHUU MpoOaHAa, U COCOUHHUTE UX JIMHUCH
Opaka.

4. N300pa3ute CUMBOJIBI OpaTheB U CeCcTep MaTepH MpoOaH/a, COSIUHNUB IpadUueCKUM KOPOMBICTIOM.

5. N3o0pasute cuMmBoIIbI 6A0YIIKK U Aeaa MpoOaH/Ia Mo MAaTePUHCKOM JIMHUH.

6. ITokaxxute poACTBEHHUKOB IO JIMHUU OTIIA.
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7. Ilpoananu3upyiTe poAaOCIOBHYIO, OTBETUB Ha BOIIPOCHI.

1) V nuu, kakoro noJjia mposBIISIETCS MPU3HAK PABOPYKOCTH?

2) Ilpu3nak HacieayeTcst CBOOOIHO WK CIEIIIICHHO?

3) O6o3HaubTe A U a IPU3HAKH.

4) Kakoii reHOTHI OYAET Y JICBOPYKHUX WICHOB POJIOCIIOBHON?

5) IlpobGann u ee cecTpbl TOMO3UTOTHBI UJIU T€TEPO3UTOTHBI?

6) Martp npoban a — IpaBIla, HO CPeIu ee AeTel ecTh JieBmu. KakoB ee reHoTHIT?

7) Math u oten, a Takxe Bce cHOCBI CO CTOpPOHBI Marepu mpaBmM. [lo3TomMy TOUHO cka3aTh
TOMO3UTOTHBI UJIM TeTEPO3UTOTHBI OHU CKa3aTh Helb3sl. Kak MOKHO 3amucath uX reHOTUI?

8) MoxHO M yTBEepKIaTh, 4TO OadyIika WM AeayliKa NpoOaHaa HOCHTENIH IeHa JIEBOPYKOCTH?
Kaxkoit y Hux Oyner reHotun?

9) IloanuuuTe TeHOTHUIIBI BCEX YICHOB HAa POJAOCIOBHOM (IyHKT 6).

Otger k 3anadve: [Ipu3Hak npaBiIM B JaHHOW 3a/layd HACIEAYETCS MO ayTOCOMHO-JOMHHAHTHOMY
tuy. OOyiagaTenu TpU3HAKa MMEIOT TeHOTHNn Aa wim AA. ['eH JeBOPYKOCTH PEIECCHBEH U €ro
o0aiaTeny UMEIOT TeHOTHI aa.

3agaya 2. B MeIMKO-TE€HETUYECKYI0 KOHCYIBTAIlMI0 OOpaTuics IoHoma (mpobaHi), CTpadaroIiuii
TIyXOTOW. Y HEro ecTb cecTpa ¢ HOPMAJIBHBIM CIyXOM. Math W ortern mHpoOaHaa TakkKe HMEIOT
HOpMaJbHBIA cIyX. Y Marepu mpobaHna 5 cecTep ¢ HOPMaIbHBIM CIYXOM U OJMH OpaT, CTpaJaroIiuii
rryxotoi. Tpu cecTpsl MaTepu rpobOaH/ia 3aMy>KeM 3a 3JOPOBBLIMU MY>KUMHAMU. Y OJHOU CECTPhI MaTepH
npobaHaa pacTeT 37A0poBas A04Yb U TIyXoil chbiH. baOka mpobaHga 1Mo JTUHUU MaTepH U €€ MYK ObUIH
310poBbl. Y 0aOku mpobaHna MO JIMHUM MaTepu €CTb TPU 3J0pOBBIE CECTpPbl M JABa Opara, OAMH
3JI0pOBBIN, a APYroi riryxoi. 310poBbie cecTpbl 0aOKU MO JTUHUHM MaTepu MMENU 3I0POBBIX MYKeH, a
3I0pOBBIM OpaT ObUI KEHAT Ha 3/J0pOBOM >KEHIIMHE. Y mepBod cecTpbl 0aOku MpobaHAa 4YeTbIpe
3JI0pOBBIE JOYEPU M OAMH TIYXOH ChbIH. Y TpeTbed cecTpbl 0aOKU 37A0poBas J10Yb M JIBAa CbIHA, OJIUH
3I0pOBBIN, Apyroi riayxoi. Oten W MaTh 0abku mpoOaHa MO JUHUU MaTepH 370poBbl. CocTaBbTe
reseajgorudyeckoe aepeBo. Ompenennrte, KakoBa BEPOSATHOCTb POXKIAEHMS 3I0POBBIX JETEH B CEMbE
poOaH/ia, €cu OH JKEHUTCS Ha 3JI0pPOBOM >KEHIIMHE, OTel] KOTOPOW CTpajaeT TeM K€ HEAYIOM, YTO U
npoOaH.

dopMa npeaocTaBieHUs pe3ybTara
Pemnrennrie reneTuueckue 3agaqau

Kpurtepun onenkmn:
OneHka WHAWBUIYAIbHBIX 00pa30BaTENbHBIX JOCTHXKEHUH 10 pe3ylbTaraM TeKYLIero KOHTPOJIS
YCIEBAEMOCTH U MPOMEKYTOYHOM aTTECTAllUU TPOU3BOJUTCS B COOTBETCTBUU C YHUBEPCAIBHOM IIIKAJIOM:

KauecTBeHHas olleHKa WHIUBUIY ATbHBIX
[TporeHT pe3yabTaTHBHOCTH .
00pa30BaTeNbHBIX JOCTHKECHUN
(TpaBUIILHBIX OTBETOB) "
6am1 (0TMeTKa) BepOATBHBIN aHATIOT
90 + 100 5 OTJIMYHO
80 + 89 4 XOpOUIO
70 =79 3 YAOBJIETBOPUTEIHHO
Menee 70 2 HE YJIOBJIETBOPUTEIIHHO
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Tema 6.1 OpranusMbl U OKPYKaOIIAs cpeaa.

JlaGopaTtopnoe 3ansTue Ne3. '""Mopdosoruyeckue 0cCOOeHHOCTH PACTEHUd U3 Pa3HbIX MECT
ooutanus"

Henab: BBISIBUTH, BIMSIOT JIM IKOJIOTUYECKUE (aKTOPBI Ha MPUCIIOCOOTICHHE OPTaHU3MOB K
OTIpEICTICHHBIM yCIIOBUSIM OOUTAHMUSI.

Boinosinenue padorsl cnocodcTByeT (hopmupoBanuio: OK 01

MarepunanbHoe obecnieyeHue:

KoMHuaTHble pacTeHHs U3 pa3HbIX MecT oOuTaHus (MoJjiouai, anod’, TUOMCKYycC, OEroHus, CEHIOus,
MAMOPOTHHK, 3JI0Jes, BAUTUCHEPUS W Jp.; JIe3BUs Oe301acHOi OpUTBBI; MUHIICTHI; MpernapoBaibHbIC
UTJIbI; MUKPOCKOIIBL; IPEIMETHBIC U TIOKPOBHBIE CTEKJIA.

3ananus:

1. IIpuroToBUTH MUKpOIIpPENapaThl PpAaCTCHHM, PACCMOTPETh UX MO MUKPOCKOIIOM

2. 3amoIHUTh TAOIHIb], CAEIATh BEIBOIBI

Ilopsinok BbINOJHEeHUs PadOTHI:

1. IIpuroToBbTE MUKpOINpENapaThl KOXKHIBI U MONEPEYHBIX CPE30B JINCTHEB PAa3HBIX pacTeHui. Koxuiy
JUCTHEB CHUMAIOT IyTEM HaJpbIBa jJucTa. JlJig Jydllero MpUroTOBJIEHUS MONEPEYHOrO cpe3a OOBEKT
peKOoMeHayeTCcs MOMECTUTh B paciuen KyOuka KapTrodelss WM NEHOIUIacTa M CleaTh JIE3BUEM Cpe3
Takoro Kyomka BMecte ¢ 00bekToM. Cpes, cleNaHHbIid KOCBIM CKOJIB3SIIMM JBH)KCHUEM, JTOJDKEH OBITh
KaK MOKHO 00Jiee TOHKHUM U ITPO3PauHbIM.

2. [lony4eHHbIl cpe3 HalO0 NEPEHEeCTH Ha KOHYMKE IpenapoBajbHOM WIJIBI B KAaIIl0O BOJABI Ha
npeaMeTHoM cTekne. Hakpoiite 00beKT MOKPOBHBIM CTEKIOM M U3YYUTE 101 MUKPOCKOIIOM.

3. M3yunte npUrOTOBJIEHHbIE MMKpOIpEnapaTsl, oOpaiiasi BHMUMAaHHWE Ha MPU3HAKW, YyKa3aHHbIE B
Tabnuie. Pe3ynpTaThl Hccieq0BaHus 3aHecuTe B Tabauiy 1.

Tabnuya 1
OCoOEHHOCTH aHATOMHYECKOTO CTPOCHUS PACTEHUH B CBSI3U C IPUCTIOCOOICHNEM K Pa3IHIHBIM
abuoTHyecKUM (pakTopam

HaszBanue AHaTOMHUYECKasi XapaKTePUCTUKA PAaCTCHUH
pacTeHus Tommmaa Hanuuue Pa3Butue OcobeHHocTH Hannuue n
CTCHOK KYTUKYJIbl U | MEXaHUYECKOW | CTPOCHUSA U pacmooKeHne
SNUIEPMHUCA BOJIOCKOB Ha | TKaHU PpacIoI0KEHUS YCTBHI]
MMOBEPXHOCTHU KJIETOK
JINCTa OCHOBHOM TKaHU
1
2
3
4

4. Ha ocHOBe aHa/IM3a U3y4YEHHBIX MPU3HAKOB, MOJIb3YSCh TaHHBIMH, TPUBEIEHHBIMH B Ta0uLax 2 u 3,
YKQKUTE IPUHAIIEKHOCTh PACTEHUM K OIPEIEICHHOM IPYIIIE 10 OTHOLIEHUIO K YCIOBUSM YBIAXKHEHUS
U CBETOBOMY PEXKUMY.
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Tabnuya 2
IIpucnocoduTebHbIE MPU3HAKH PACTEHUI 10 OTHOIIEHUIO K BOJJHOMY PeKUMY

I'mpatodurer | Her ycThull, HET KYTUKYJIBI, KJIETKH OCHOBHOH TKaHH HE TU(GEpPEHIIMPOBAHBI

Tanpoduter EcTh snuaepmuc ¢ yCThUIIaMU, MSIKOTh JTUCTa TUd(dEepeHIIMpOBaHA HA CTOIOYATYIO U
ry0uaTyro TKaHH

I'urpodursr KyTukyna BeIpakeHa I10X0, MOTYT ObITh THATOAbI IS BBIICICHUS KaTelb KUAKOW
BOJIBI

Mesodursr EcTb ycThuIla, KyTHKYJIa TOHKAS, MSIKOTB JIUCTa MU dEepeHIIpoBaHa Ha CTOI0YATYIO
U TyOuatyro TkaHu. [IpoBojsmre u MeXaHUIeCKUE TKaHU Pa3BUTHI XOPOIIIO

CykkyneHTBl | XOpOIIIO pa3BUTA BOAO3AMMACAONIAs TKaHb, TOJICTAs KYTHKYJIa, BOCKOBOW HAIET WIIH
T'YCTOE OIYyIICHHE, YCThHIIA IOTPYKEHHBIE

Cxuepoutsl | JIMCTBSI HEpEIKO MOKPHITHI BOJIOCKAMU MJIM BOCKOBBIM HaJIETOM. XOPOIIO Pa3BUTHI

MEXaHUYCCKUEC TKaHU

[Ipumeuanue k Tabs. 2. DKOJIOrMUECKUEe IPYNIbl 10 OTHOLIEHUIO K BOJHOMY PEXUMY:
ruaTo(QUTHI (pacTeHUs, LEIUKOM MJIH ITOYTH LIEJTMKOM MOTrpYy>KEHHBIE B BOAY);
ruIpodUTHl (Ha3eMHO—BOJHbIE PACTEHHS], YACTUYHO MOTPYKEHHBIE B BOY);

MGSOQ)I/ITBI (paCTeHI/IH MOTYT IIEPECHOCUTH HCIIPOJOJKUTCIIBHYIO U HC OUCHb CHJIBHYIO 3acyxy);

1.
2.
3. rurpouThl (Ha3eMHbIE PACTEHMUSI, KUBYIIME B YCIOBUSIX MOBBIIIEHHON BIa)KHOCTH BO3TyXa);
4.
5.

KCcepo(UTHI (paCTEHMsI MECT C HEJOCTAaTOUHBIM YBIQXKHEHHUEM, CPEIH KOTOPHIX CYKKYJIEHTHI 00JIajatoT
pa3BUTON BoJ03anacaroiiel MapeHXuMoH, a CKIepo(UTHI UMEIOT XOPOLIO BEIPAKEHHYI0 MEXaHUUYECKYIO
TKaHb, U332 YETO KaXKYTCSI CYXUMH).

Tabnuya 3.

IIpucnocoouTe/ibHbIE IPU3HAKH PACTEHMII 10 OTHOIIEHUIO K CBETY

CBeTo/1I00UBbBIE PACTEHHS TeHeBBIHOCIUBBIE TeHnenw0UBbIE PACTEHUSA
pacTenust
Toncrast KyTukysa, HEPEIKO C B 3aBHCHMOCTH OT CTEIIEHHU ToHnkas kyTukyna, 6e3
BOCKOBBIM HAJIETOM HJIN TEHEBLIHOCIIMBOCTH M MECTA BOCKOBOTO HaJIETA, TYCTOTO
OITyIICHUEM, OOJIBIIIOE YUCIIO MPOU3PACTAHUS UMEIOT OITYIICHHUSI, YUCIIO YCTHUI]
YCTBHII, KJIETKH dIHIEPMHUCA ajanTannn, cOMKaroIme HEOOJIBIIOE, KIETKU
MEJIKUE, XOPOIIIO Pa3BUTAs HX TO CO CBETOJIIOOUBEIMH, AMUAEPMHUCA KPYITHBIE,
MEXaHHYECKasi TKaHb, CTOJI0UaTas TO C TEHEBLIHOCIUBLIMUA MEXaHNYECKON TKaHW HEMHOTO,
TKaHb — JIByX—TPEXCIIOMHAS, pacTeHUs MU croabyaTast TKaHb
XJIOPOIUTACTHI MEJIKHE, B KIIETKaX OJTHOCITOIHAS, XJIOPOTLIACTHI
HX MHOTO KpyHHbIE, B KJIETKaX UX He
MHOTO

[Tpumeuanue k Tab1. 3. IKOJOTUUECKHUE TPYIITHI PACTCHHUH MO OTHOIICHUIO K YCIIOBUSM OCBEIIEHHOCTH:
1. cBeToNMOOUBEIC pacTeHHsl (PACTEHUS OTKPHITHIX, IOCTOSIHHO OCBEIIEHHBIX MECT);

2. TEHEBBIHOCIUBEIE (MOTYT ITIEPEHOCUTH 3aTCHECHHE);

3. TeHenmoOuBEIe (PACTeHUS HUKHUX SPYCOB TCHHUCTHIX JIECOB, IIOXO IMEPEHOCAT CHIIBHOCOCBEILICHHUE).

5. o pe3ynbraraM pabOTHI ClIETANTE BHIBOIBI.
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®opma npeacTaBiIeHus pe3yJibTaTa:

Brimonnenue 3aganus B TeTpaau. PaboTa nomkHa OBIThH MpEACTaBIeHA B BUAC CPABHUTEILHOMN TaOIHIIBI 1

IMHUCBbMCHHEBIX OTBETOB Ha BOIIPOCHI

Kpurepun oneHku:

OneHka MHAMBHUIYaJIbHBIX OOpa30BaTENbHBIX JOCTMDKEHHH IO pe3ysibTaTaM TEKYIIEro KOHTPOJIA
YCIIEBAEMOCTHU U MPOMEKYTOYHOM aTTECTALIMU TPOU3BOJUTCS B COOTBETCTBUH C YHUBEPCAIBHOM ILKAJION:

[IpoueHT pe3yabTaTUBHOCTH
(IpaBMIIBHBIX OTBETOB)

KauecTBennas OLICHKAa MHANBUAYAJIbHBIX
06pa3OBaT€J'IBHBIX I[OCTI/I)KGHI/II\/'I

0ar1 (0TMeTKa)

BepOaJIbHBIN aHAJIOT

90 + 100 5 OTJINYHO

80 + 89 4 XOPOIIO

70 =79 3 YAOBJIETBOPUTEIHHO
Menee 70 2 HE YJIOBJIETBOPUTEIHLHO

20



