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1. OBIIAA XAPAKTEPUCTHUKA

1.1 TosicHUTEILHAA 3ANMUCKA

JlononHuTenbHas oliieobpa3oBatenbHas obliepa3BuBaromas nporpamma «Kypc mo moarotoBke k
EI'D no Oumonormm nns 10 xmacca» (manee — [Iporpamma) paszpabotaHa B COOTBETCTBUHU C
®enepanbHbIM 3ak0HOM OT 29.12.2012 Ne 273-®D3 «O6 obpazoBanuu B Poccuiickoii denepanuny,
[Ipukazom MunucrepctBa npocseuieHust P® or 27.07.2022 . Ne 629 «O6 yrBepxknenun [lopsaka
OpraHu3allii ¥ OCYILECTBIEHUS 00pa30BaTeIbHOM JEATENBHOCTH 1O  JIOTOJHUTEIbHBIM
o0mieo0pa3oBaTesibHbIM NporpaMmam», [luceMom MunuctepcTBa oOpas3oBaHusi U Hayku PO ot
18.11.2015 Ne 09-3242 «O nHanpaBieHHMH MeTOOMYECKUX PEKOMEHAALUN IO MPOEKTUPOBAHUIO
JIOTIOJTHUTEIBHBIX 00IIEePa3BUBAIOIINX MTPOTpamMM (BKJIFOUAsi pa3HO YPOBHEBBIE)».

Kypc obecneunBaer komIuiekcHyto nmoarotoBky k EI'D mo Ouomormm 3a 10 kimacc: OH BKIIIOYAeT
TyOOKO€ M3y4eHHUE U CHCTEMAaTH3aIHI0 BCEH HEOOXOMUMON TeOpeTHYECKO 0a3bl (B COOTBETCTBUH
¢ kogudukaropom OUIIN 3a 10 kmace), neTanbHbI pa300p CTPYKTYpPhI SK3aMEHa, TUIIOB 3aJaHHi
(ocobeHHO YacTu 2) U KPUTEPHEB OLCHUBAHUS, a TAK)KE MHTEHCHUBHYIO MPAKTHUECKYIO OTPabOTKY
BCEX THUIIOB 3aJa4 HAa OCHOBE aKTyaJlbHbIX JeMoBepcud u marepuanoB OUIIN ¢ anammuzom
TUIHYHBIX OMHUOOK U 0CBOCHHEM d(PPEKTUBHBIX CTPATETHid PELICHHUS.

1.2. HanmpaB/ieHHOCTB: €CTECTBEHHOHAYYHAas

1.3. AKTyaJbHOCTH MNpPOrpaMMbl: Kypc oOecreunBaeT IITyOOKO€ U CHCTEMHOE H3Y4YCHHE
¢yHIaMeHTAIBbHBIX, HauOoOJee CIIOKHBIX W BBICOKOBECOMBIX B CTPYKTYype DSK3aMEHa TeM,
KOMIIEHCUPYSI OTpaHMYEHHOCTh 0a30BOil mporpammbl. PaHHee Hadano MOATOTOBKH MO 3TOMY
KITIOYEBOMY OJIOKY HE TOJBKO CO3/IaeT MPOYHYIO OCHOBY JUIs ycrenHou cinaun EI'D, HO u pa3BuBaeT
KPUTHUECKH Ba)KHBIC HAay4YHbIC M AHAJIMTUYECKUE HABBIKHM, a TAKXKE CIOCOOCTBYET OCO3HAHHOMY
BeIOOpY Oynmymieii mpodeccurt B BOCTpeOOBaHHBIX 00JACTSAX, CBSI3aHHBIX C COBPEMEHHOM
OMOJIOTHEH.

1.4. llean u 3agaun [Iporpammmbi:
Lenbp nporpamMmel: OBIAJCHHE COBPEMEHHBIMU 3HAHHMSIMH B OO0JAcTH OHOJOTHH, a TakKkKe
HaBBIKAMH, HEOOXOAMMBIMH JIJIsl PEIICHHS YK3aMEHAIIMOHHBIX 3aJJaHUH.
3amaum nmporpamMmbi:
® CIOCOOCTBOBATh OBJIAJICHUIO OCHOBOIIOJIATAIONIMMH TIOHATHSMU W TIPEACTABICHUSAMU O
YKUBOM IIPUPOJIE, €€ YPOBHEBOW OpraHu3aluy U 3BOJIOLNH;
e o0ecrneunuTh NTyOOKOE MOHUMaHKE KIIFOYEBBIX 3aKOHOB, TEOPHM U MTPpaBHII OMOIOTHH;
® CIOCOOCTBOBaTh PA3BUTUIO HABBHIKOB  AHAJIUTHYECKOTO  MBINUIICHUS W PEIICHUS
OHMOJIOTHYECKHUX 33]1a4;
e (hopMUpOBaTh YMEHUS IPUMEHATh TEOPETUUECKUE 3HAHUS HA MTPAKTHKE;
® [IOBBHIIIATh YPOBEHb CAMOCTOATEIBHON PabOThI U OTBETCTBEHHOCTH 3a PE3YJIbTaT.

1.5. Kareropuss o0Oy4alommuxcsi: K OCBOCHUIO JIONOJHHUTEIBHONW 0011e00pa3oBaTeIbHON
oOmiepa3BUBaloOIIeil MporpaMmbl JoMyckaroTcs ydamuecs: 10-x kiaccoB, B Bozpacte 15-17 ner, a
TaK)Xe BCE, KTO MHTEpeCyeTcs OMOJIOrHeil Ha ypOBHE ILIKOJIbHOM IPOrpaMMBbl.

B pe3yabTaTe H3ydeHHus1 Kypca o0y4yaroniuecs 10KHbI 3HATH:
® MECTO M POJIb OMOJIOTHH B CHCTEME HayK, €€ BKJIAJl B €CTECTBEHHO-HAYYHYIO KapTHHY MHpa,
NO3HAHUE 3aKOHOB MPUPOABI, MPOOIEMbl HMPUPONONOJIB30BaHMS, a TaKkKe BKJIAJ YUEHBIX
(poccuiickux U 3apyOeKHbIX);



® OCHOBOIOJAraroIye OWONOTHYECKHE TEPMHUHBI M TOHATHS: JKU3Hb, KJIETKA, OPTaHU3M,
MeTaboNIM3M, TOMEOCTa3, CaMOPETYISIMs, CaMOBOCHPOM3BEIACHHE, HACIEICTBEHHOCTD,
U3MEHUYUBOCTb, POCT, Pa3BUTHE;
® KJIIOYEBbIC OMOJIOTMYECKHUE TEOPUH, YUCHHS U 3aKOHBI:
o kieroyHas teopus (I1IBann, [llnelinen, Bupxos)
O XpPOMOCOMHas TeOpHs HacyeacTBeHHOcTH (MopraH)
O 3axkoHbl MeHpens (eQuHOOOpasus, pacIUICTICHHUS, YUCTOTHl TaMeT, HE3aBUCHUMOTO
HACJIEJIOBAaHNUs)
o ydeHue BaBuioBa 0 IeHTpax MHOrooOpasuss M TPOUCXOXKICHHUS KYyJIbTYpPHBIX
pacteHui
O 3aKoH BaBuioBa 0 TOMOJIOTHYECKUX PsAaX HACIEICTBEHHONW N3MEHYMBOCTU
O MPHUHIIMII KOMIIJIEMEHTApPHOCTH
® OCHOBHBIE METOJAbl HAYYHOTO MO3HAHUS B OWMOJIOTHHU: ONMHUCaHHUE, U3MEpEHUe, HabIoneHue,
IKCTIEPUMEHT
yMeTb:
® BBIJCIATH CYIIECTBCHHBIC TPU3HAKH:
O BHPYCOB, MPOKAPHOTHYECKUX MU OSYKAPUOTHUECKHX KIETOK, OPTaHU3MOB pa3HBIX
napcTB (6akTepun, rpuObl, paCTEHUS, )KHBOTHBIE, YEIOBEK)
O TPOIECCOB KHU3HEACATEIBHOCTH (METaboNIM3M, NpEBpallleHHe SHEPrHH, MUTAHHUE,
(bOoTOCHHTE3, XEMOCHHTE3, OpO’KEHNE)
O KJETOYHBIX W OHTOTCHETHYECKHX IIPOIEeCcCOB (MHTO3, MeEH03, TaMEeTOreHe3,
sMOpHOreHes3, NoCTIMOPHOHAIBHOE Pa3BUTHE, pA3MHOKEHUE, OHTOTCHE3)
O TEHETHYECKHX TMPOLECcCOB (B3aUMOACHCTBHE TEHOB, TETEPO3MC, HCKYCCTBEHHBIN
oT00p);
® YCTaHaBIUBATh B3AUMOCBSI3HU:
O MEXIy CTpOoeHHEM U (pyHKIHEH (OpraHOUI0B, KIIETOK TKaHEH)
O MEXJIy dTanaMu MnpoieccoB (0OMEH BEIIECTB, KICTOYHBIN UK, )KU3HEHHBIC ITUKJIBI,
AMOpHOTEHE3)
O MEXIY T€HOTUIIOM H ()eHOTHUIOM, (PEHOTUTIOM U (haKTOpaMHU CPEbI;
® BLIBISATH OTIMYWTENBHBIE TPU3HAKU JKUBBIX CHCTEM (BKIIOYAsl PACTCHHSI, >KUBOTHBIX,
YEJI0BEKa);
® pemraTh OMOJIOTUYECKHE 337a4H, BBISABISATH IPHUYMHHO-CIICICTBEHHBIE CBS3H, JI€IaTh BHIBOJIBI
U TIPOTHO3HI;
® BBHIIBUraTh U MIPOBEPSATH TUIIOTE3bI IKCIIEPUMEHTAIBHO.

1.6. ®opma 00yyeHHS U CPOKH OCBOCHHSA:

[TporpamMma peayu3yeTcsi UCKIIOUUTENBHO C MPUMEHEHHEM AUCTAHIIMOHHBIX 00pa3oBaTeIbHBIX
TEXHOJIOTHIA U 3JIEKTPOHHOTO 00y4eHUs 3a09HOH (popme.

Cpoku 0cBOEHUsI MPOrpaMMBbl — 9 MecsieB.

JlexumoHHbIE 3aHATHS OHJIANH (BeOuHap) — 45,5 ak.u.

CamocTosiTensHas pabora — 56,5 ak.4.

Urorosas arrecranus (TecTupoBaHue) - 4 aK.4.

[Tepuon oOyueHUs U PEKUM 3aHITHIA:

3ansatud nposoaarcs 1 pa3 B Hegeio no 1,3 akagemMmuueckomy 4acy.

1.7. ®opma opranuszannu 00pa3oBaTeIbHOM JeSITeJILHOCTH: IPYIIIOBAsI.

1.8. /lokyMeHT, BblIaBaeMblii ocJje 3aBepuieHus 00y4yenus: ceprudukar o0 oOydeHuH.
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2. COAEP)KAHUE ITPOI'PAMMBI

IIporpamma BK/II0O4aeT: 36 ypOKOB U UTOTOBBIN TECT.

IlepeueHb, TPYIOEMKOCTb, IOCIEIOBATEILHOCTb W PACHPENCICHHE  YPOKOB,  (OPMBI
POMEXYTOUYHOM aTTecTaluy ciaylaTesiel OonpeaestoTcs yueOHbIM (TeMAaTHUeCKUM) MIJIAaHOM.
ConeprkaHre Kax/10ro ypoka BKJIIOYAET JIEKIIMOHHBIN U MPAKTUYECKUN MaTepHall.

2.1 Kanennapublii yueOHblii rpadpuk

Oo0mas yueOHast Harpy3kKa — 36 qHei

1 mecsn 2 3mecan |4 mecarr [S Mecarr | 6 mecsry |7 Mecarr |8 mecsin 9 Mecs11
MECSIIT
JI3, CP, (JI3, CP, [JI3,CP, |[JI3, CP, (JI3,CP, | JI3, CP, |JI3, CP, (JI3, CP, [JI3, CP, ET, UA
ET ET ET ET ET ET ET ET

JI3 — nexuroHHBIC 3aHATUS

CP — camocrosTenpHas paboTa
ET — exeMecsiuHOE TECTUPOBAHUE
HA — utorosas arrecranus

2.2. Y4eOHBIN IVIaH

Ne Ha3Banue moayJist Koian4yecTBo yacoB
n/n
Bcero | Jlekumonnbie | CamocTosiTeIbHAS dopma
aK.4. 3aHATHA padora NMPOBEPKHU
OHJIAMH aK.4.
(BeOuHap)
aK.4.
Momyns Nel: buonorust kak S 2,6 2,4 TK
1. HayKa. JKuBbIe CHUCTEMBI U X
U3y4YeHHUE
) Monynb Ne2: XumMuueckuit 16 7.8 8,2 TK, ET
" | cocTaB u cTpOCHHE KICTKH
3 Moytyss Ne3: 17 7,8 9,2 TK, ET
" | KusnenearenbHOCTD KIIETKH
Moytyis Ned: 17 7,8 9,2 TK, ET
4 Pa3smHoxxeHue n
| uHIMBUIYaTBHOE PA3BUTHE
OpraHU3MOB
Moyss NeS: 29 13 16 TK, ET
5. HaciencTBeHHOCTE U
W3MEHYUBOCTH
6 Monynb Ne6: Ceneknus 9 3,9 31 TK, ET
* | opranusmoB. OCHOBBI




OHMOTEXHOJIOIUHU
Monyns Ne7: O6061meH1e S 2,6 24 TK
7. 3HaHuil. Perienue 3aganni
¢dopmara EI'D
Hrtorosas arrecranus 4 0 4 TectupoBanue
UTOI'O 102 45,5 56,5

TK — Tekymuii KOHTPOJIb
ET — exxemecsiuHOE TECTUPOBAHHE

2.3. PaGouasi nporpamma

Mooyns Nel. Buonozusa kak nayka. /Kuevle cucmemul u ux uzyuyenue

Ypox Nel. Bpenenume B Omosioruo. buosormyeckme Hayku. CBOMCTBa KMBOIO. YPOBHHM
OPraHu3auMu KUIHH

Bo Bpems ypoka citymareny u3y4aroT OMOJOTHUeCcKUe HayKH U U3yyaeMble MU MPOOJIEMbI, )KUBbIE
CUCTEMBI KaK MpeIMeT U3yueHus: OMOJIOTUH, CBOMCTBA KUBBIX CUCTEM, YPOBHH UX opranuzauud. [1o
OKOHYAHHHU ypOKa CIIyIIATeIN BIIOIHAIOT JOMAIIHEE 3a/laHuE.

Ypok Ne2. Meroabl Ouosornu. MeTono/10rust IKCIiepuMeHTa

Bo Bpems ypoka ciymaTrenud H3y4arOT OCHOBHBIE METOJbl OHOJIOIMYECKHX MCCIIEOBAaHUM
(HaOnroneHue, SKCIEPUMEHT, ONMCAHNE, CPABHEHUE, MOICIMPOBAHUE, HCTOPUYECKUNA METO), ITAIIbI
HAay4YHOT'O HKCIEPUMEHTA (IIOCTAaHOBKA MPOOJIEeMbl, THIIOTE3a, INIAHUPOBAHUE, IPOBE/ICHUE, aHAJIH3,
BBIBOJ[), IMOHATUS O KOHTPOJIBHOW M ONBITHOM rpynnax. Ilo okoH4WaHuu ypoka ciylarenau
BBITOJIHSIOT JOMAIIHEE 3a/1aHHUE.

Mooyne Ne2. Xumuueckuii cocmae u cmpoenue Kiemku

Ypok Ne3. Knerounasi teopusi. MeToabl HUTOJIOTUH

Bo Bpems ypoka ciymaTead H3y4aroT: OCHOBHBIE MOJIOXKEeHHs KieTouHoi Teopuu (Illneiinew,
[IIBanH, BupxoB), cOBpeMEHHbIE JOMOJIHEHUS K KJIETOYHON TEOPUHU, OCHOBHBIE METObI U3YyUECHUS
KJIETKH (CBETOBas W OJIGKTPOHHAS MHKPOCKOMHMSI, LUTOXUMHS, UEHTpU(yrupoBaHue, MeTO[
MeueHbIX aToMOB). [10 OKOHYaHMM ypOKa CITyIlIaTesIy BBIIOIHSIOT JOMAaIlIHEe 3a/1aHH1E.

Ypok Ne4. Heopranndeckue BemecTBa KIeTKH

Bo Bpemst ypoka ciaymarenu U3y4aroT: posib BOJbI U MUHEPAJIBHBIX COJIEH B KJIETKE (CTPOUTENbHAS,
TPaHCIIOPTHAsA, PETYIASATOpHAs, dHepreTuyeckas (PyHKIHUH), OCOOCHHOCTH CTPOCHHS U CBOWCTBA
MOJIEKYJIBI BOJBI, TOHATHE OydepHbIXx cucteM. [lo OKOHYaHWM ypOKa CIyIIATEeNX BBITIOIHSIOT
JIOMAaIIHee 3a/laHue.

Ypok NeS. Oprannyeckue BelecTBa KJIETKH

Bo Bpems ypoka ciymarenu u3y4aroT: OOIIYI0 XapaKTepUCTUKY OPraHUYECKHUX BELIECTB KIIETKH,
KJIaccu(UKAIMio, CTPOCHHE, CBOWCTBA M OWOIOTMYECKHe (YHKIUH YIIEBOJAOB (MOHO-, OH-,
MOJIUCaXapyuabl) U JUMHIOB (3KUPBI, BOCKU, (HOCHOTUNUABI, CTEPOUIBI), CTPOCHUE aMUHOKHUCIIOT,
YPOBHH CTPYKTYPHOH OpraHm3anuu OenkoB (NEpBUYHAS, BTOPUYHAS, TPETHUYHAsS, YSTBEPTHUHAS),
CBOICTBa OENKOB (JIeHATypalysl, peHaTypalus), pasHooOpa3ue u ouonornueckre QpyHKIUN OEIKOB,
CTpOEHUE HYKJICOTHUIOB, CTpykTypy M (ynkiuu JJHK (aBoiiHas crupaiib, KOMIUIEMEHTApHOCTb,
perukanus), ctpykrypy u Buasl PHK (u-PHK, 1-PHK, p-PHK), crpoenune u ponp AT® xkak
YHUBEPCAJIBHOIO MCTOYHUKA 3Hepruu.Ilo okoHYaHMM ypoka CIylIaTead BBIIOJHSIOT JIOMAlllHEee
3a/laHue.

Ypox Ne6. Tunsl kierouHoit opranusaunun. Ilpoxapuorst




Bo Bpems ypoka ciymarenud M3ydarOT: OCHOBHbBIE MPHU3HAKM IPOKAPUOTUYECKUX KIIETOK
(oTcyTcTBHE Aapa, MEMOpPAHHBIX OPraHOMIOB, OCOOEHHOCTH CTPOEHHUS T'€HETHYECKOro amrmapara,
puboCOM, KJIETOYHOH CTEHKH), CTpOEHHE OakTepHalbHOW KIETKH, (popMbl OakTepuil, 3HaUEeHUE
npokapuoT.I1o okoHYaHUM ypoKa CIIyIIaTeI! Bbl MOJHSIOT JOMAalIHEe 3a/1aHue.

Ypok Ne7. Crpoenue kiaerku. [linazmanemma. Kiterounas crenka. Liuronnazma

Bo Bpems ypoka ciymarend HU3y4arT: CTpO€HME U (DYyHKIMH IJIa3MaTHUYECKOM MeMOpaHbI
(MunuaHBIA OuCION, MeMOpaHHbIE O€NKH), MEXaHU3Mbl TPAHCHOPTa BeulecTB (Iuddysus, ocMoc,
aKTHBHBIN TPAHCIIOPT, PHIIO- U DK30IMTO3), CTPOSHHE W (PYHKIMH KIETOYHOW CTEHKH PACTCHHN H
rpubOB, COCTaB M CBOICTBa IMTOIJIa3Mbl (THanomiazma, nurockener). Ilo okoH4YaHuM ypoka
CJIyLIaTEeIH BBIIOJIHSIOT IOMalllHee 3aaHue.

Ypok Ne§. Opranouabl KIeTKu

Bo Bpems ypoka ciymarend H3y4arT CTpoeHHe, (pyHKIMH W B3aUMOCBS3b OJHOMEMOpPAaHHBIX
OpPraHOMJOB: HHJIOMJIA3MATUUYECKOW CceTH (IpaHyJIApHOM M arpaHyisipHON), koMIulekca [onbmxuy,
JM30COM; CTPOCHHE M (YHKIMU BaKyoJeH pacCTHTENbHBIX KJIETOK, CTPOCHHWE W (PYHKIHH Sapa
(xapuoruiasma, SIpBINIKO, siiepHas O000JOYKa, XPOMAaTHH), CTPOEHHE XPOMOCOM (XpOMaTuibl,
LEHTpOMEpa, IUIEUM), KapUOTHUI, MOHATUE O JUIUIOMJAHOM M TallJIOWJHOM Habope XpoMOoCOoM,
TOMOJIOTUYHBIX XpoMocoMax. [10 OKOHYaHUM ypoKa CIylIaTesIn BhITOIHSIIOT JJOMAIlIHEee 3aJaHKe.

Mooyne Ne3. /Kuszneoeamenvnocmsy Kiemku

Ypok Ne9. PazHoBHIHOCTH 00MeHA BellleCTB. JHEPreTHYeCKNii 00MeH U ero 3Tanbl

Bo Bpemsi ypoka ciymartenud H3y4alT CTPOCHHE, (PYHKIUH U OCOOCHHOCTH JBYMEMOpPaHHBIX
OpraHouI0B (MUTOXOHIPHH, TIACTHABI - XJIOPOILIACTHI, JICHKOIIACTHI, XPOMOILIIACTHI); CTPOCHUE U
GyHKIIMM HEMEMOpaHHBIX OPraHouI0B (PUOOCOMBI, KJIETOYHBIA IIEHTP, OPTaHOUABI JBIKEHUS -
KTYTUKH, peCHUYKH). [10 OKOHYaHWHU ypOKa CIyIIaTe I BRIMOIHSIIOT JOMAIIIHEEe 3a/IaHKe.

Ypok Nel(. dorocunTe3. XeMOCUHTE3

Bo Bpems ypoka ciymarenu WU3y4yaroT CYINTHOCTh M 3Ha4eHue (oTtocuHTe3a, (hazbl GoTocmHTE3a
(cBeToBas ¥ TEMHOBAs), MPOIECCHI, MPOUCXOAIINE B KaXI0U (Da3e, posib MUTMEHTOB (XJI0pODUILT),
CTPOCHHME XJIOPOIUIACTA; CYUIHOCTh M 3HAYCHUE XEMOCHHTE3a, TPYIIbl XEMOCHUHTE3UPYIOIIHNX
Oaxtepuil. [lo okOHUaHUU ypOKa CITyIIaTeNy BBITOMTHSIIOT IOMalTHee 3a/1aHue.

Ypok Nell. Peanuszanusi HacieAcTBeHHOM nHGopManun

Bo Bpems ypoka caymareaum U3y4yaloT T[IOHSATHE TeHa, CBOMCTBA TEHETHYECKOTO Koja
(TpUIIETHOCTh, YHUBEPCAIBHOCTh, CHENU(DUUHOCTH, BBIPOXKIECHHOCTh, HENEPEKPHIBAEMOCTB),
nporecc Tpanckpurnuu (cunate3 u-PHK na marpune JIHK), stansr nmpouneccunra PHK y aykapuor.
[To oxoHYaHUU ypOKa CIYIIATENH BBIMOJHSIIOT JOMAITHEE 3a/JaHue.

Ypok Nel2. Peakuuu MATPUYHOTO CHHTE3a

Bo Bpemst ypoka cirymareny u3ydaroT Mporecc Tpancasanuu (OnocunTes 6enaka Ha pubocome), poib
u-PHK, 1-PHK, p-PHK, stanel Tpancnsauum (MHULIMALNS, JIOHTAllUAs, TEPMUHAIMA), TTOHATHE O
noaucoMe. [1o okoHYaHNM ypoKa CITyIIaTeNy BBIIOIHSIOT JOMAIIHEE 3a1aHHUE.

Ypok Nel3. Pemenue 3axa4 Ha OnocuHTe3 Oesaka B popmare EI'D

Bo Bpems ypoka ciuymarend H3ydalT airOpUTMbl pEHICHUS 3a7ad Ha OINpeAesieHHe
nocienoBarenbHOoCTH HykKiaeotunoB JJHK, u-PHK, T-PHK, aHTHKOZOHOB, aMMHOKHUCIIOT B OEJIKE C
UCTIOJIb30BAaHUEM TaONMUIbI TEHETHYEeCKOro kona. [lo OkOHYaHWM ypOKa CIyIIATEeNId BBITIOTHSIOT
JIOMAaIIHee 3a/laHue.

Ypok Ne 14. Bupycsbl

Bo Bpems ypoka ciymarenu U3y4aroT: 0COOEHHOCTH CTPOEHUSI BUPYCOB (HyKJIEHHOBAsE KUCIOTa +
karicuya), kinaccudpukanuio BupycoB ([IHK-comepxkamume, PHK-comepxkamue), TpHHIIUAIIBI
B3aMMOJICUCTBUS BHpYCa C KJIETKOM (JIMTUYECKUIN W JM30TCHHBIA LMKIIbI), 3HaYeHue BUpycoB. [1o
OKOHYAHUU ypOKa CIYIIATEH BBIMOIHIIOT JOMAIIHEE 3a/IaHue.

Mooyns Ne4. Pazmnoscenue u unoueuodyaibnoe pazeumue op2anu3mos
Ypok Ne 15. 7Ku3HeHHbIH UK KJIeTKH. MuTo3
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Bo Bpems ypoka ciymarenu u3y4aroT (pa3bl )KMU3HEHHOTO LMKJIA KJIETKU (MHTepdaza U MHTO3),
npoliecchl, mpoucxoasimue B nepuoasl uatepdassl (G1, S, G2), ¢passr muto3a (npodasa, metadasa,
aHadaza, Tenodasza), LUTOKHMHE3, OuoJOrMueckoe 3HayeHHe wmurTo3a.llo OKOHUaHUM ypoka
CJIyIIaTeH BBIOJIHSIOT IOMalllHee 3aaHue.

Ypok Ne 16. Meiio3

Bo Bpems ypoka cuymarenu wusy4aroT cTaauu Mmeio3a [ (pemykumonHHoro) u wmeioza Il
(PKBAIIMOHHOTO), OCHOBHBIE COOBITUS mpoda3bl | (JenroTeHa, 3UroTeHa, MaxuTeHa, JUIIIOTEHA,
JMaKkuHe3), Ouosoruyeckoe 3HaueHue Mmeioza. [lo okoHUaHMM ypoka CIyLIaTead BbIIOIHSIOT
JIOMAITHee 3a/laHue.

Ypok Ne 17. 'ameTorenes

Bo Bpems ypoka crymaTenud HM3y4arT CYHIHOCTb raMeToreHe3a (CrepMaToreHe3 U OBOTEHE3),
OCHOBHBIC JTanbl (pa3MHOXKEHHE, POCT, co3peBaHue, (opmupoBanue). [lo oxoHUaHWM ypoka
CIIyIIaTEeIH BBITIOTHSIOT JIOMAIllHEee 3aaHHe.

Ypok Ne 18. @opMbl pa3MHOKeHUS] OPraHU3MOB

Bo Bpemst ypoka ciymarenu u3y4aroT Oecronoe pasMHOKEHUE (BeTeTaTUBHOE, CIOpooOpa3oBaHue,
IIOYKOBaHUE, JIEJICHUE) U €ro OMOJIOTMYECKOE 3HAYEHHE; M0JI0BOE Pa3MHOXKEHHE, €r0 CYIIHOCTh U
MPEUMYIIECTBA; MOHSATUS W30TaMHU, T€TEPOraMuu, OOraMHuM, KOHblorauuu. [lo okoHUaHuUU ypoka
CJIyLIaTEeIH BBIIOJHSIOT IOMalllHEee 3aaHue.

Ypok Ne 19. Onrorenes. IMOpPHOHAJBHBIN EPUO/

Bo Bpems ypoka ciiymiareny U3y4aroT OIpe/iejIeHMEe OHTOTeHE3a, OCHOBHBIE NEPUO/Ibl; OCHOBHbIE
sTanbl AMOpuoreHesa (IpoOieHHe, TacTpylslus, OpraHOreHe3, T'MCTOTe€HEe3), TUIbI APOOIeHHUS,
o0pa3oBaHME 3apOJBIIIEBbIX JINCTKOB (3KTO-, ME30-, SHTOJEPMA) U MPOU3BOIHBIX U3 HUX; MOHATHUS
OnacTybl, racTpyibl, HeWpYbl. [1o OKOHUAHMU ypOoKa CIyIIATeNTu BBIMOIHSAIOT JOMAIIHEE 3a/IJaHuUE.
Ypok Ne 20. Ourorenes. [loctamOpuonaabubiii nepuoa. O6061enne no reme Pazmuoxenne u
pa3BuTHE

Bo Bpems ypoka ciymarenu H3y4darOT THIBI HOCT3MOPHOHAJIBHOIO pa3BUTHUA (NIpsMOE U
Henpsmoe/c  MeTtamopho3oM), TEpUONbl  MOCTIMOPUOHAIBHOTO  Pa3BUTHS  (IOBEHWJIbHBIH,
nmyOepTaTHBIN, 3pEJIOCTH, CTApOCTH); OOOOIIAIOT KIIOYEBBIC IIOHSATHUS W TPOIECCHl TEeM
"Pasmuoxenue" u "NHnuBuayansHoe pa3Butue". [lo OKOHYaHWM ypoKa CIIyIIATEIH BBITTOIHSIOT
JOMaIrHee 3aanue (ooooIaromee).

Mooyne Ne5. Hacneocmeennocms u u3MeH4u80Cmy

Ypok Ne 21. OcHoBHBIEe MOHATHS TeHeTUKHU. [lepBbIil U BTOPOI 3aK0HbI MeHaes

Bo Bpemsi ypoka ciymiatend W3y4alOT OCHOBHBIE TEPMHUHBI T€HETHKU (T€H, aJlJIebHBIE TEHBI,
TOMO3UI0Ta, TeTEePO3UroTa, TEHOTUN, (EHOTHN, IOMUHAHTHBIH ¥ PEUECCUBHBIM MPHU3HAK),
THOPUIOTIOTHYECKUH MeToJ, (OPMYITMPOBKM M CXEMBl CKPEUIMBAHUS I TEpBOrO (3aKOH
ennHooOpaszust rudpuaoB F1) u Broporo (3akoH pacuieruienus) 3akoHoB Menzens. [lo okoHuanumn
ypOKa CITyIIaTeIN BRIMOIHSAIOT JOMAIIIHEE 3a/IaHHe.

Ypok Ne 22. BzanmojeiicTBUe ajljieIbHbIX T€eHOB

Bo Bpems ypoka ciymarenu H3y4yarOT THIIBI B3aMMOJCHCTBHS aAJUICJIBHBIX T'€HOB: IIOJHOE
JIOMUHUPOBaHUE, HEMOJIHOE IOMUHUPOBAHNE, KOAOMUHUPOBAHUE; aHAIM3UPYIOIIee CKPEIIMBaHUE U
ero 3HayeHue. [1o OkOHUYaHUU ypOKa CIyIIAaTeIN BRIMOIHSIOT JOMAIIIHEE 3a/IaHHe.

Ypok Ne 23. Tpernii 3akon Menaenst

Bo Bpemss ypoka caymarend M3y4arT JUTHOPUAHOE CKpeluBaHUe, (GOpPMYyIHPOBKY U
IUTOJIOTMYECKHE OCHOBBI 3aKOHA HE3aBHCHMOIO HAacleloBaHUS (TpeThero 3akoHa MeHpaens),
noctpoenue peuetku [lennera. [lo okoOHUaHUHU ypOKa CIyIIATENN BRIMOIHSIIOT JOMAIIIHEE 3a/IaHHeE.
Ypok 24. BzaumoneiicTBue HealJleJIbHbIX T€HOB

Bo BpeMs YpPOKa crymarein n3ydaroT THIIBI BSaHMOHCﬁCTBHH HCAJJZICJIBHBIX TI'CHOB:
KOMIUJIEMEHTApHOCTb, JMHUCTa3, IMOJUMEpHs; MOHATHE O IieHorponuu. [lo okoHUaHUU ypoka
CJIyHIaTCJId BBIMMOJHAKOT JOMAIIHCC 3aIaHUC.

Ypok Ne25. HacsienoBanue, clenjieHHoe ¢ MOJ0BbIMUA XPOMOCOMAMMU
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Bo Bpems ypoka crymatenud H3y4aroT XpOMOCOMHOE ompenenenue nona (XY, ZW), romo- u
FeTEpOraMEeTHhIA TIOJI; HAcJEeJIOBAHUE MPU3HAKOB, CLEIUIEHHBIX C X- U Y-XpOMOCOMamu
(reModuns, TaTbTOHU3M), HACIEOBAHUE MPU3HAKOB, OTPAHMUYEHHBIX MOJIOM U KOHTPOJIHPYEMBIX
TTOJIOM.

[To okoHYaHUM ypOKa CIYIIATENH BBINOIHSIIOT JOMAIIHEE 3a/JaHuUE.

Ypok Ne26. CuensieHHoe Hacj1e10BaHue

Bo Bpemst ypoka cimymaTenu H3y4aroT 3akoH MopraHa (CIETUIEHHOE HAcleJOBaHUE), MOTHOE U
HETOJIHOE CIICTUICHUE T€HOB, MPUYNHBI HAPYIIEHUS CHEIICHUS (KPOCCHHTOBED), TOCTPOCHHUE KapT
XPOMOCOM.

ITo oxkoHYaHMHK ypOKa CIYIIATENIH BHIMOIHSIIOT JOMAIIHEE 3a1aHuE.

Ypok Ne27. Tunbl reHeTnyeckux 3aaa4 Ha EI'D mo Ouostornu

Bo Bpems ypoka ciymarenu u3ydaroT KiacCU(pUKAIMIO U OCHOBHBIE MOAXObI K PEIICHUIO TUITOBBIX
TeHETUYECKUX 3a/1ad HAa MOHOTHOpPUIHOE, AUTUOPUIHOE CKpEIlMBaHWE, B3aUMOJICHCTBHE T'€HOB,
CLUEIUICHHOE HACJIEIOBAHUE, HACJIEIOBAHUE, CLEIJIEHHOE C MOJIOM, aHAJM3UPYIOLIEE CKpEIBaHUE,
3a/1a4M Ha rpymnisl KpoBu. [1o OkoHUaHMM ypoKa CllylaTenu BhIIOIHSIOT JOMAIlIHEE 3aaHHeE.

Ypok Ne 28. MonudukanuoHHass U3MEHYMBOCTH

Bo Bpemst ypoka ciymaread HW3y4arOT MOHATHE M3MEHYMBOCTH, HOPMY pEAaKLUUU IpPU3HAKA,
CBOWCTBa MOAM(DUKAITMOHHON ((EHOTHUIMHMYECKOH) M3MEHUYMBOCTH (HEHACIEIyeMOCTbh, TPYIIIOBas
HAMpaBICHHOCTb,  aJEKBAaTHOCTb  YCJOBHSIM  CpPEIbl), CTAaTHCTUYECKHE  3aKOHOMEPHOCTH
(BapuarmoHHbBIN psig v KpuBasi). [lo okoHUaHKUM ypOKa CITyIIaTe N BRIMOIHSIIOT JOMAIIIHEE 3a/IaHue.
Ypok Ne 29, HaciiencTtBeHHAsi H3MEHYHUBOCTD

Bo Bpemsi ypoka ciymiarend u3y4arOT BHABl HACJIEICTBEHHOW W3MEHUYMBOCTH: KOMOMHATHBHAs
(MCTOUHUKH: KPOCCHUHTOBEp, HE3aBUCHMOE PACXOXKICHHE XPOMOCOM U XPOMAaTHIl, CIIy4aiHOe
COUeTaHWE TaMeT) M MyTalUOHHAs;, KiIaccuPuKanuio MyTauuid (TeHHbIE, XPOMOCOMHBIE,
TeHOMHbBIC), MPUYUHBI MyTanuil (MytareHsl). [lo OKOHUAaHMM YpOKa CIIyIIaTeId BBIIOIHSIOT
JIOMalIHEe 3aJaHue.

Ypok Ne 30. MeToabl u3y4eHHs TeHETHKH Ye10BeKa

Bo Bpems ypoka chymarenud u3y4arOT OCOOCHHOCTH HM3yUEHMsI TEHETHKH ueJloBeKa (TO3]Hee
pa3MHOXEHHE, Majo€ YHCIO MOTOMKOB, HEBO3MOXKXHOCTH SKCIIEPUMEHTOB), OCHOBHBIE METOJBI:
TeHeaIOTHYSCKUH, OJIM3HELIOBBIMH, IIUTOIreHETUYCCKUI, OMOXUMHUYECKHIA,
NOMYJISIUOHHO-cTaTUCTUYeCKH. [l0 OKOHYaHMM ypoKa CIylIaTelad BBIIOJHSAIOT JOMAlIHEe
3a7laHue.

Mooynp Neb. Cenexyusn opzanuzmos. OcHogvl OuoOmexnonI02uu

Ypok Ne 31. Cenexknus

Bo Bpemst ypoka ciymiareiad H3y4aroT OCHOBHBIC 3aJIa4d W METOMABI CEJNCKIHH (THOpuaM3arvs -
UHOPUINHT, ayTOPUAMHT; UCKYCCTBEHHBIN OTOOp - MAacCOBBIM, MHIWBUYaNbHBII), TOHSITHE COPTA,
nopoasl, mwramma; ydyenue H.M. BaBunoBa 0 neHTpax IPOMCXOXKACHUS KyJIbTYPHBIX PACTCHMIA;
3aKOH TOMOJIOTHYECKHUX PSAIOB HACIEACTBEHHON M3MeH4YHBOCTU. [0 OKOHYaHHM ypoKa CiylaTean
BBITIOJIHAIOT JIOMAIIIHEE 3aaHue.

Ypok Ne 32. HoBeiiiune MeToabl cejieKuu. O0beKThbl 0MOTEXHOJIOT UM

Bo Bpems ypoka ciymareny u3ydaroT COBPEMEHHBIE METObI CENEKIINKI: MyTareHes3, MOIUILUIOUIus,
KJIETOYHAas M TeHHas MH)KEHepHs, KJIOHHPOBAaHWE; OCHOBHBIC HAMpaBICHUS OHOTEXHOJIOTUU
(MUKpPOOMONIOTUYECKUI  CUHTE3, TCHHAs WHXXCHEpHs, KICTOYHAs WHXKEHEpHs), OOBEKTHI
ouorexHosorun (OakTepuu, TpUOBI, KIETKH pACTEHWH U >KUBOTHBIX). [l0 OKOHUYaHMHM YypoOKa
CIIyIIATEJIU BBITIOJIHSIIOT JIOMAIITHEE 33 JaHuE.

Ypok Ne 33. O600menue no reme I'enernka u Cesnexkuust

Bo Bpems ypoka caymarend uU3y4alOT CHCTEMaTH3alldi0 KIIIOUEBBIX TMOHSTHM, 3aKOHOB,
3aKOHOMEpPHOCTE W METOJOB TIEHETHKHM U CEJIeKIMH;, B3aWMOCBS3b OJTHUX HayK; pellleHue
KOMILIEKCHBIX 3a]1a4.

[To oxoHYaHMM ypoOKa CilylIaTeiad BBIIOJIHSAIOT JOoMaliHee 3ajaHue (06o0Iuaromiee, NoAroToBKa K
KOHTPOJIIO).
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Mooyns Ne7. Qboouenue 3nanuii. Peuwenue 3aoanuii popmama EI'9

Ypok Ne34. Pazoop 3apnannii EID

Bo Bpems ypoka ciymareny u3ydaroT aHalli3 TUMWYHBIX 3a1anuid EI'D nepBoi 1 BTOpoit 4acTu 1o
TEMaM: XUMHUYECKUN COCTaB KJIETKH, CTPOCHHE KJIETKH, SHEPreTUUYEeCKHM M IUIacCTHUeCKUi 0OMeEH,
JIeJIEHNE KJIETKH, Pa3MHOKEHHE, OHTOT€HEe3; pa30op OIIMOOK U CIIOKHBIX BOpocos. [1o okoHuaHumn
YPOKa CIIyIIaTENN BBIIOIHSIIOT JOMAIIHEE 3a/1aHHUE.

Ypok Ne 35. Pa3oop 3apnanmii EI'9

Bo Bpems ypoka ciaymarenu U3y4aroT aHaJIM3 TUIUYHBIX 3agaHuil EI'D nepBoii u BTOpol 4acTH 1o
TEMaM: 3aKOHbl MeHJens, B3auMOJEHCTBHE T'€HOB, CLEIUICHHOE HACJEeIOBaHHE, HACJIEJOBaHUE,
CIETUIEHHOE C TOJIOM, U3MEHYUBOCTh, METOJbl T€HETUKH YEJIOBEKa, CENEKUUs U OMOTEXHOIOTHS;
pa3z0op OmMOOK U CIOXKHBIX BOIPOCOB, CTPATETUN PELLIEHUS Te€HEeTUYecKuX 3aj1ad. [lo okoHuaHumn
YpOKa CITyIIATEIN BBIMIOIHAIOT JOMAILIHEE 3a/1aHHE.

Hrorosas arrecrauus: TectupoBanue

2.4. KagpoBoe obecnieueHue

Peanuzanus mporpaMMbl oOecreurMBaeTCsl IEJarorn4eckKMMU KaJpamH, UMEIONIMMH BbICIIEE
npodeccroHalbHOe 00pa30BaHUE U OTBEUYAIOIIMMHU KBATU(UKAIIMOHHBIM TPEOOBAHUAM, YKa3aHHBIM
B KBaJM(UKALMOHHBIX CIPABOYHMKAX, W (WIH) NPOPECCHOHANBHBIM CTaHAApTaM, B paMKax
M3y4aeMoro LHKJIA.

2.5. Marepua/jibHO-TeXHHYECKOE U MPOrPaMMHOe o0ecedeHne peaju3aluy NporpaMmsl
000 «TOYKA 3HAHUN» pacnionaraer MaTepraIbHO-TEXHHYECKON 0a30H, o0ecreunBaromen

IIPOBEJCHUE BCEX BHUJOB IUCLUIUIMHAPHOM M MEXIUCUUIUIMHAPHOW MOATOTOBKH, MUTOTOBOMN
aTTecTallly CIIylIaTenei, mpeIyCMOTPEHHbBIX yUeOHbIM IUIAHOM:

MecTto paGoThl IpenogaBaTelIs
CTOJ € ANEeKTPONOABEMHUKOM;

Momnwurop (nuaronans 70-80 cm);

Max6yk PRO namsate 1TO cunbBep (amoMuHuii);
Kamepa Canon legria HF G26;

Pa3zserBuTens (Baseus);

Black Magic (UltraStudio Recorder);

Cryn oducHslii;

[lIraruB nnst kamepsl (hama);

Crabunuzarop Hanpsixenus 0.4;

CereBoii puibTp;

Codrb6okcer Ha 400 Bar;

Cron nozacTaBka (U1l IPUHAATICKHOCTEN);

S XS X X XN XN X X X X X X

Hocka menoBast 170/120 cwm.;
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v Pammocucrema BOYA BY-WM4 PRO-K2;

4 [Tnanmer Apple iPad 10.2 Wi-Fi 64GB;

v Apple Pencil

v Brigenennas nunus Matepuer 100 m6/c
[IporpaMMeI /IS Be/IeHUs] BEOMHAPOB:

"4 Omnepanmonnas cuctema - macOS Sierra 10.12.6

v OBS Studio - 29.0.2

v AnyDesk

v QuickTime player

4 Safari browser

IIporpammHoe o0ecrmeyeHne: JMIEH3UOHHBIE CHUCTEMHBIE IIPOrpamMMbl, OOECIEYMBAIOLIME
B3aMMOJICHCTBUE BCEX APYIHMX MpPOrpaMM C OOOpYIOBaHHMEM M B3aUMOJEHCTBHE IOJIb30BATEIIS
IIEPCOHAJIBHOIO KOMIIbIOTEPA C MPOrpaMMaMM. YHHUBEpCallbHble O()UCHBIE TIPUKIIAIHbIE IPOTPAMMBI
u cpeacrsa MKT, Hanpumep, nporpamma NMOArOTOBKH NpPE3€HTALNMN; Hcnoib3oBaHue HTepHeTa,
IEKTPOHHOM TOYTHI; MCIOIb30BAHUE aBTOMaTU3UPOBAaHHBIX IIOMCKOBBIX cucTeM MHTepHeTA.
WNndopmanmonno-odpasoBatenbHas cpefa BKIouaeT B ceOs obOpasoBarenbHyto LMS «Touka
3HaHUI.

ObpazoBarensHast LMS «Touka 3nanuii» odecnieunBaet yepe3 MIHTEpHET TOCTY K:

- 9IEKTPOHHBIM HH(OPMALIMOHHBIM U 06pasoBatenbHbM pecypcam 000 « TOUKA 3SHAHUM»;

- JIOCTYIl K HOPMAaTUBHBIM U OPraHM3allMOHHO-METOAMYECKUM JIOKyMEHTaM, PENIaMEHTUPYIOLIUM
o6pasoBarensHbiii mporece 8 000 « TOUKA SHAHUM»;

- CUCTEMY 3JIEKTPOHHOIO yuérta ciyimareneit; (cm. [lonoxenue)

- B3aUMOJIeHCTBUE CiyIIaTeNell ¢ mpenojaBaTesisiMu, OpraHu3aTopaMyu o0pa3oBaTeIbHOIO Mpolecca
u agmunuctpaueit OO0 «TOUKA 3HAHU. (cm. [Honoxenue)

2.6. Dopma aTTecTAllMM M OLICHOYHbIE MaTepPHAJIbI

IIporpaMMoii MpeAyCMOTPEH TEKyLIM KOHTPOJIb B BHAC JOMAIIHEro 3aJaHus U TECTOB,
pa3MeIIeHHBIX B ypoKax Ha oOpa3oBatenbHOl LMS «Touka 3HaHU», MPOMEKYTOUHBIN KOHTPOJIb B
BUJI€ TECTOB, COIVIACHO Y4eOHOMY IIJIaHy.

WroroBas arrecTaiys MpoBOAUTCS B BUIE TecTa. ITOroBbIi TecT BKIIOUaeT B ce0s 12-20 BOmpocoB.
Jis yCHemHoro NpoxXoXKAeHUs TeCTa HE0OX0IMMO PAaBUIBHO BBHIIOJIHUTE HE MeHee 60% 3agaHuii.
OO6yuaromuecs AOMYCKAlOTCS K MTOTOBOM aTTEeCTAallMM IMOCie M3ydeHus Mojyned mporpaMMbl B
o0beMe, MPeyCMOTPEHHOM yU€OHBIM IUIAHOM IPOTPaMMBI.

Ornenka KayecTBa OCBOEHUS y4eOHOM mporpaMMbl IPOBOJIUTCS B IPOLIECCE UTOTOBOM aTTecTalllu B
dbopme TecTupoBaHMS.

Ounenka Kpurepun

3auTeHo OneHka «3a4TeHo» BBICTABIAETCS 00ydaroeMycs,
IIPOAEMOHCTPHUPOBABIIIEMY TBEPAOE M BCECTOPOHHUE 3HAHUS MaTepHAJIbL,
YMEHHE IPUMEHSTH MIOJIyYEHHBIE B paMKaX 3aHATHH PAaKTUYECKUE HABBIKU
u ymMeHus. JlocTIKeHNs 3a MEPUO 00yYEHHS U PE3YIILTAThl TEKYILEH
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https://tochka-school.ru/storage/app/media/Dokumenti/Svedeniya_ob_organizatcii/Polozhenie_ob_ispolzovanii_sistem_vedeokonferentssvyazi_pri_realizatsii.pdf
https://tochka-school.ru/storage/app/media/Dokumenti/Svedeniya_ob_organizatcii/Polozhenie_ob_okazanii_ucebno_metodicheskoi_podderzhki_uchashimsya.pdf

arTecTaluu JEMOHCTPUPOBAIN OTIMYHBINA YPOBEHb 3HAHUN U YMEHUN
ooyuaronerocst. He menee 60% npaBuabHBIX OTBETOB IIPH PEIICHUH TECTA.

He 3auTeno Onenka «He 3auTeHO» BbICTaBIsIETCSA 00YUarOMIEMYyCsl, KOTOPBIN B
HE0CTAaTOYHOM Mepe OBJIAJEI TEOPETUUECKUMM MAaTEPHAIIOM I10
TUCLUIUIMHE, TOMYCTUI PSI TPYOBIX OIIMOOK MPH BHIIOTHEHUU
MPAaKTUYECKHX 3a/1aHU, a TaK)Ke HE BBIMOJIHUI TpeOOBaHUiA,
MIPEABABIIIEMBIX K IPOMEKYTOYHOM arrecTanyu. JJoCTHKEHHUS 3a IEpUOL
00y4eHUs U pe3yNIbTaThl TEKYILIEH aTTecTaly JeMOHCTPUPOBAIN
HEYJOBJIETBOPUTENILHBIA YPOBEHBb 3HAHUN U YMEHUN 00y4Jaroerocs.
Menee 60% npaBUIbHBIX OTBETOB ITPU PEILICHUH TECTA.

[IpuMepbI OLIEHOYHBIX MATEPUAJIOB TEKYIIer0 KOHTPOJIA

Monyne Nel. bronorus kak Hayka. JKHBbIe CHCTEMBI M MX M3YYCHUE

Ypok 1. BBenenue B O0uosiornio. buosornyeckne Hayku. CBoiicTBa KMBOT0. YPOBHH
OpPraHM3alHu )KU3HHU

Yacmep 1.
3apanne 1. Paccmorpute Tabnuiy « YpoBHU OpraHU3aIldU JKUBOW MPUPOBD. 3alHIINUTE B
OTBETE NMPOMYIIEHHBIA TEPMUH, 0003HAYCHHBIN B TAOIHIIC BOIIPOCUTEITHHBIM 3HAKOM.

YPOBHU OPTAHU3AIIN XKUBOW ITPUPO/IbI [MPUMEPBI
MonekyaapHO-reHETUYECKUIA Monexyna [JHK
? MuTtoxoHapun

3aganue 2. Paccmorpure Ttabmuiy «OOmme mnpu3HaKd OWOJOTHYCCKUX CHUCTEM» H
3aIOJTHHUTE MYCTYIO STYCHKY, BIIUCAB COOTBETCTBYFOIINI TEPMUH.

[NPU3HAKHM )XKUBOI'O I[TPUMEPBLI

Pa3znpaxxumocts JIBioxeHre ameObl K XJIaMUIOMOHA/ 1€
? OOMeH sHeprueil Mexxy KOMIIOHEHTaMH B 9KOCUCTEME

3ananme 3. Paccmorpute Tabnuily « YpOBHM OpraHM3allMU KMBOM MPUPOABD). 3alUIIUTe B
OTBETE NPOMYLIEHHBIH TEPMUH, 0003HAYEHHBIN B TAOJIUIIE BOIIPOCUTEIBHBIM 3HAKOM.

YPOBHU ITPUMEPBI
[TonynsiimoHHO-BUI0BOM BbopieBnk CocHOBCKOTO
? Cum06103 KOpHEH epeBa U IUIIIOYHOTro rprda

3ananne 4. Paccmorpure Tabmuiy «lIpuximanHbie OMONOTHYECKHE HAYKW» W 3alOJTHHUTE
MYyCTYIO SYEHKY, BIUCAB COOTBETCTBYIOLINI TEPMHUH.

HAYKA OBJIACTB ITPUMEHEHU A
I'ennas nrxeHepusi, OMOTEXHOIOTHs Brenpenue uyxeponnoii JJHK B xnetky
? Bueapenue sizpa B KIETKY

3apanme 5. Paccmorpure Tabmuuy «[Ipu3HAKM JKMBBIX CHUCTEM» M 3alOJIHUTE SUYCHKY,
BIINCaB COOTBETCTBYIOIIUN TEPMUH.

I[TPU3HAK I[TPUMEP
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CaMOper.IISIHI/ISI M3MeHeHnne 9acTOTHI AbIXaTCIbHBIX I[BPI)KCHI/IPJI B 3aBUCUMOCTHU OT
? KOHIIEHTPAI[MH B KPOBU YTIIEKHUCIIOTO Tra3a
[Tepenava amiesneit OT poauTeNe MOTOMKAM

3ananue 6. Paccmorpure taduuny «llpukiagnbie 0MoJ0rnyecKue HAayKn» | 3aM0JHUTE
MYCTYI0 SIY€HKY, BIMCAB COOTBETCTBYIOLIUI TEPMUH.

HAVYKA OBJIACTb ITPUMEHEHU A
buorexnonorus [TomydeHue Kucia0-MOJ0YHBIX POTYKTOB
? BriBenieHre HOBOH Mopo/ibl coOOaKu, CIOCOOHOM K J1a3aHbIo 10 Y3KMM HOpam

3aganme 7. Paccmorpute Tabmuny «lIpu3Haku KHUBBIX CHCTEM» W 3allOJHHUTE IYCTYIO
A4YEHKY, BIINCAB COOTBETCTBYIOIINUN TEPMUH.

[MPU3HAKU )XKUBOI'O [MTPUMEPBI
? Poxxnenne y kaperna3bix poauTenei romyooria3oro
pebeHka

HCHOCTHOCTL, KJIICTOYHOC CTPOCHUC Knetku cocTaBistoT OpTraHn3M

3aganue 8. VYcTaHOBHTE COOTBETCTBHUE MEXKIY YPOBHSMHU OpraHU3allUd KU3HU -
MOMYISIUOHHO-BUAO0BOH (1) n OuolieHoOTHYECKHiA (2) - U SIBICHUAMHU, IPOUCXOIAIINMH Ha
ITUX YPOBHSX.

A) BHYTpUBHOBast 00phOa 3a CyIIeCTBOBaHKE

b) mexBumoBas 6opr06a 3a cylecTBOBaHUE

B) xunianyecTBo

I') Murpanuu B mouckax muInu

J1) 3a60Ta 0 MOTOMCTBE

E) notok sneprumn

3anumuTe B OTBET IMU(PHI, pACIIONIOKUB X B TIOPSIJIKE, COOTBETCTBYIONIEM OyKBaM.

3aganue 9. BriOepute 1Ba BEpHBIX OTBETA. 3€J€Has HBIVIEHA, MPOSIBIIAIOIAs IPU3HAKU
pacTeHU 1 )KUBOTHBIX, — IPUMEpP YPOBHS OPraHU3alHH. . .

1) momynALMOHHO-BUOBOTO

2) OpraHu3MEeHHOTO

3) OMOTreOIEHOTHYECKOTO

4) MOIEKyISIpHOTO

5) KJIETOYHOTO

3ananue 10. PaccTaBb B mops/iKe MOBBINIEHUS YPOBHS OPraHU3alUH.
1) Kapauomuonur

2) Tponnueckwuii nec

3) AHK

4) OpanryTan

5) Cepanue

6) CepaeuHo-cocyaucTasi cuctema

7) OpaHryTaHsl Jieca

8) buocdepa

Yacmos 2.
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B meppapuyme ¢ awepuyamu yueHnvle co30anu 06e 301bi: nod namnou Hakarusanus (+40°C)
u 6 menu (+22°C). Habnooenus noxazanu, 4mo sujepuybl nepuooutecKu nepemeuyaromcs
U3 MeHu noo aMny, eperomces mam HeKOmopoe 8pems, a 3amem 6036PaAYAIOMCSL 8 MeHb.

3apanme 1. Kakoe OCHOBHOE CBOWCTBO JKHMBOTO JEMOHCTPUPYIOT SIIEPHUIBI CBOUM
noBeaeHuem? [IpuBeaure o60cHOBaHUE.

3ananme 2. 3HaHUS B OOJACTH KaKWX OMOJOTMYECKMX HAyK TO3BOJIAT YUYCHBIM HamOoiee
NOJTHO OObACHUTH HaOmomaemoe siBneHue? Ilepeunciaure He MeHee 3 HayK U KpaTko
MOSICHUTE, KaKO! BKJIAJ BHOCHUT KaX/1asl U3 HUX B IOHUMAaHUE 3TOTO MOBEICHUS.

IIpumepbI OLIEHOYHBIX MATEPHUAJIOB MPOMEKYTOUHOT0 KOHTPOJIS
Monynp Nel. TTpo6uuk Nol

1. Paccmorpure Tadauny "MeToabl 0M0JIOrHYeCKHX HCCJIEIOBAHUI'" M 3aM0IHUTE
siYeKY, BIMCAB COOTBETCTBYIOIINI TEPMUH.

HacrHoHay4Hble MeTOAbI  |[[Ipumep npuMeneHnus

Broigenenne pa3iMYHBIX TUIOB  XJIOPOMWIIOB U3  KIETOK
Xpomarorpadus N

3eJICHBIX BOJJOPOCTIEH
? 3yueHne pacnpeesicHuss aTOMOB P 110 MPOBOJISIINM TKaHSIM

ropoxa

2. DKcrepUMMEHTATOP M3MepsiJl KOJIHYeCTBO 3PUTPOLHUTOB M OCTATOYHBIH 00beM JIerKMX
CIIOPTCMEHA [0 H MocjJe TPeHHpPoBOK. Kak HM3MEHHTCH KOJIMYECTBO 3PUTPOLHUTOB H
OCTATOYHBIH 00bEeM JIETKHX Yy CHOPTCMEHOB IIOcje OAHOW TpeHHpoBkHM? Jlasa Kaxkmpoi
BeJIHYHHBI ONIPE/Ie/INTE COOTBETCTBYIOIINH XapaKTep ee M3MEHCHHA:

1) yBenuuunach
2) yMEHBIINIACh
3) He U3MEHUIIACh

3anummTe BeIOpaHHbIe NUGPBI IS KOKI0W BearndnHbL. [{ndpel B 0OTBETE MOTYT MTOBTOPSTHCS.
Kojn4yecTBO S)pUTPOIUTOB OcTaToYHbIi 00bEM JIETKHX

3. CkoJbK0 HYKJ€OTHIA0B B 3pesioll mojiekyae HPHK komupyror ¢pparmeHT mosaumentuaa,
coaep:kamuii 25 amuHokuncJa0T? B 0TBeTe 3anMINTE TOJBKO COOTBETCTBYIOIIEE YHCJIO.

4. Omnpenesnte BepoOATHOCTL B % POXKIEHUS] TOMO3MIOTHOW pelecCMBHOH 0co0M mnpu
MOHOTMOPHAHOM CKpeIUMBAHMU [JBYX TIeTepo3uror. B orBere 3anumure TOJAbBKO
COOTBETCTBYIOLIEE YHCIIO.

5. Kakoii uugpoii 0603Ha4eH GaxkTop, BJAUSIOIIMIA HA MOsIBJICHHE MSITHA HA CIMHE KPOJIUKa?

ecTecTeeHHbIe YCNOBWA

—~I

4

NoOBbILLEHHARA




6. YcraHoBHTEe COOTBETCTBHE MEKAY XapaKTepPUCTUKAMH M BHIAMH W3MEHYHMBOCTH,
0003HaYeHHBIMHU HH(pamMu HA pucyHke 1, 2: K Ka:K10ii MO3UINU, TAHHOH B MEPBOM CTOJIOIE,
nogdepuTe COOTBETCTBYIOLIYIO MO3ULMIO U3 BTOPOIO CTOJI0A.

NOBLILUEHHAR
Temneparypa

XAPAKTEPUCTUKHN BU L
A) ObIBacT KOMOMHATHBHAS U MyTaIlMOHHAS 1)1
b) nposiBisieTcs oA Bo3AeHCTBIEM (DaKTOPOB CPEIbI 2) 2

B) nepenaércst no HacneACTBy
[') nposiBisieTcst Garogapsi KPOCCHHTOBEPY

/1) rpynnoBast
E) neficTByeT B peiesiax HOpMbl peakiiiu

3anuumnTe BbIOpaHHbIe HU(PHI [TOJ] COOTBETCTBYIOUIMMH OyKBaMH.

7. BbiOepute TPH BepPHBLIX OTBeTAa W 3anumuTe HU(PBI, NMOX KOTOPLIMM OHHM
yka3anbl. Kakue U3 npuBeeHHbIX NPU3HAKOB XapaKTePHbI I H300pPaKeHHOH HA
PHCYHKE CTPYKTYPbI KJIeTKH?

1) monynpoHuaeMocThb

2) oOpa3zoBaHue CyOBEIMHUIL
3) OMITUIIUIHBIA CITOM

4) dhoTonu3 BoIbI

5) muddy3us kuciopoaa

6) cuHTe3 OenKa

8. YcraHoBuTe mnoCj€ea0BATEIbHOCTH nmpoueccos Imnpu OHoCHHTe3e OeJika B
KJIeTKe. 3anuiimuTe COOTBETCTBYHOIYIO MOCJIETI0BATEJIBbHOCTD III/I(l)p.

1) OTpBIB MOTUTNIENITUIHON 1IN OT PUOOCOMBI

2) pabora PHK-nonumepasst Ha JJHK-matpuie

3) Beixog n”PHK u3 sigpa

4) oOpazoBaHME MENITHIHBIX CBSI3EH

5) o6pazoBanue eauHoro komruiekca MPHK ¢ pubocomoii
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9. Ha pucyHke mnoj KakuM HOMepOM H300pakeHa pacTHTeJbHasi TKaHb, 00pasylomas
KOpPHeBbI€e BOJIOCKHU?

41

10. YcraHoBHTE COOTBETCTBHE MEKAY XAPAKTEPUCTHKAMH W PACTHTEJbHBIMH TKaHSIMHU,
U300pakeHHbIMH Ha pucyHkax 1, 2, 3: K KaK10il MO3UIMH, JAHHOW B MepPBOM CTOJIOILe,
noadepuTe COOTBETCTBYIOIIYIO NO3ULHIO U3 BTOPOIO CTOJI0IA.

XAPAKTEPUCTUKHN TKAHU
A) IOKpBITa KYTUKYIOM 1)1
b) cogepxuTt xnopodusn 2)2
B) BBINONHSIET 3aIUTHYIO (PYHKIIHIO 3)3

[') yuacTByeT B hOTOCHHTE3E
) cocTaBHas 4acTh JIy0a

E) oOpa3oBana kamOuem

3anuimTe BeIOpaHHbIE HU(PBI TTOJ] COOTBETCTBYIOIIMME OYKBaMH.

11. Bei0epuTe TpH BepHBIX 0TBETA M 3alMIINTE HH(PPBI, 0] KOTOPLIMH OHHU YKa3aHbl. Kakue
YTBepsKAeHHS O JUCTHAX ABJIAIOTCH BEPHbIMH?
1) Ar00BIe KOJTHOUKHU - BUJIOU3MEHEHHBIE JTUCThS

2) acCUMMJISILIMOHHAS TKaHb 00pa3yeT MOKPOBBI JIHCTA

3) paboTa ycThHII ONpeseNnsIeTcss TYPrOPHbIM JaBI€HHUEM B UX KJIETKax
4) npocThI€ TUCThS UMEIOT OJJHY JHCTOBYIO IJIACTUHKY

5) JKUIJIKM JIUCTA COAEPIKAT IPOBOJAIINE ITyUYKH

6) B X0ie IBOJIIOLMH Y BOIOPOCIEH MOSIBUIIUCH JTUCThS

12. YcraHoBuTe MOC/I€I0BATEIbHOCTh CHCTEMATHYECKUX TIPYNN OPraHU3MOB, HAYMHasl €
CaMoOro HMU3KOro panra. 3anuIuTe COOTBETCTBYIOIIYIO MOC/I€10BATEIbHOCTH HUDP.
1) MaekonuTatouue (3Bepu)

2) Knerounsie

3) DykapHoThI

4) XopnoBblie

5) Ilnanearapusie
6) ITo3BoHOYHBIE
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13. Kaxkoii nuu¢gpoii Ha pucyHke 0003Ha4eHa anbBeoJa?

14. YcTaHoBHTE COOTBETCTBHE MEKIY XapaKTePUCTUKAMU U OPraHamMu, 0003HAYeHHBIMU HA
pucyHke Bbllie nudpamu 1, 2, 3: Kk KaxKA0il NO3UIHMHU, JAHHOI B MePBOM CTOJI0LE, OA0epHUTe
COOTBETCTBYIOLIYIO O3MLMIO U3 BTOPOIO CTOJI01a.

XAPAKTEPUCTUKHN CTPYKTYPBI
A) IPOBOAMT BO3AYX M3 HOCOIJIOTKU B TPAXEIO 1)1
b) oGecnieunBacT ra3000MEH MEXKTY KPOBBIO M BO3JIYXOM 2)2

B) cnocoOCTByeT OUYMIIEHHIO, COTPEBAaHUI0 (OXJIKICHUIO) M YBIAKHEHUIO

3)3
BJIIXa€CMOI'0 BO3J1yXa

[') comepxxkut xpsiiy, mpenoTBpaIIAONINi ONaJaHNe MUY B JbIXaTeIbHbIC MMyTH
BO BpPEMSI TTIOTAHUS

J1) COCTOUT M3 HECKOIBKUX J0JIEH

E) napnslii opran

3anumuTe BEIOpaHHbIE HUQPHI ITOJI COOTBETCTBYIOIIUMHU OyKBaMHU.

15. BoiOepuTe Tpu BepHBLIX OTBETA M3 ILIECTH M 3alUIIUTEe UUPPBI, M0 KOTOPLIMH OHU
yka3zanbl. Kakue opranbl OTHOCATCS K M0JIOBOM cucTeme?

1) ssmuHuK]

2) maTka

3) mpencraTenpHas Keae3a
4) HaAOYECYHUKHU

5) MosiouHas Kene3a

6) THMYC

16. YcraHoBUTe T0CJI€I0BATENbHOCTH CONMOMYMHEHHMSI CTPYKTYpP OpPraHu3Ma
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Yyejl0BeKa, HAYMHasi ¢  HauMeHbIIel. 3anummTe  COOTBETCTBYIONIYIO
MOCJIeI0BATEIHLHOCTH HUpP.

1) cuHanTHYeCKUi My3bIpeK

2) ueHTpanbHasi HEpBHas CUCTEMa

3) Heiipon

4) roOBHON MO3T

5) cocynoaBUraTenbHbIi peaeKTOPHbIN HEHTP
6) MpomOATOBaTHIA MO3T

17. lpouuraiite TekcT. BoiOepuTe TpU NpeNIoKeHNHs], B KOTOPBIX 1aHbI BepHbIe ONMUCAHUS U
NpuMepbl 0M0JOTrHYecKOro perpecca. 3anuimuTe HMQpPbI, 01 KOTOPLIMHA OHU YKA3aHBbI.

(1)B HEKOTOPBIX CITydasix YMCICHHOCTh M apeaj HeKOT/Ia PacpOoCTPaHEHHOTO BH/Ia COKPAIIaeTcs,
U BUJI BbIMHpaeT. (2) UMCIEHHOCTb aMypCKOrO OCeTpa He MpeBbIIaeT 2 ThIcAY 0cobedl u
MOCTOSTHHO COKpAIIaeTCsl M3-3a OPaKOHBEPCKOTO Mpombicia U 3arpsisHeHus pek. (3) Heckombko
CTOJIETHH Ha3aj apeas MHIUICKoro Hocopora oxsarsiBai Bcto KOxnHyto u FOro-Bocrounyto Asmuro,
a ceiiuac OH BCTpEYaeTcs TOJIbKO Ha oXpaHsieMbIx Tepputopusx Ilakucrana, Munuu, Henana. (4)Y
Napa3uTUYECKUX U CUMOMOTMYECKUX OPraHU3MOB YacTO NMPOUCXOAMUT YMPOILIECHUE OpraHHU3aLUU.
(5) Pon mapasurnyeckux paukoB CakkynuHa (Sacculina) npencrasien 116 Bugamu, oOUTaIOIIMU
B Teie KpabOB M JMIIEHHBIMM KOHEYHOCTeH M cerMeHTanuu Ttena. (6) VY mpocreiimero
Skoliomonas litria, sBiIsIOMIETOCS KWIIEYHBIM CUMOMOHTOM J>KHBOTHBIX, TIOJHOCTBIO yTpPAueHBI
MHUTOXOH/IPHH B CBSI3U C OOUTAaHUEM B aHA3POOHBIX YCIOBHUSX.

18. BriOepuTe TP BepHBIX 0OTBETA M 3anMIIATe HUQPBI, 10 KOTOPHIMH OHHU yKa3aHbl. Kakyo
POJIb B JKOCHCTEMAX UTPAIOT MO3BOHOYHbBIE ;KUBOTHbIE?

1) sBrsitores koncymentamu 11 unu 111 mopsinkoB

2) cOCTaBISIOT MEPBBIN TpOoPUUIECKUIT YPOBEHD

3) 00pa3yroT BTOPUYHYIO OMOJIOTHYECKYIO MPOTYKIHIO

4) aKKyMyJIUPYIOT COJTHEUHYIO SHEPTHUIO

5) SBASAIOTCS XeMOaBTOTpodamu

6) y4aCTBYIOT B PETYJISLIUU YUCIEHHOCTH MUKPOOPTaHU3MOB

19. YcraHoBuUTe COOTBETCTBHE MeKAY MOP(}OJIOrHyecKMMH OCOOEHHOCTAMHU YesoBeKa U
¢dakTopaMu aHTpomoreHe3a: K KaxJa0d MO3ULMHU, JAHHOW B MEPBOM CTOJI0LE, MoadepuTe
COOTBETCTBYIOLIYIO O3MIMI0 U3 BTOPOIO CTOJI011a.

OCOBEHHOCTH DAKTOP

A) IPOTUBOIIOCTABIICHUE OOJIBIIIOTO MAJIbIIa KUCTH OCTAIBHBIM |1) TpyaoBas
JIEATEIbHOCTD

b) gameobpasuas popma tasza 2) OPAIMOXOKIEHNE

B) 001b1110i1 00bEM FOJJOBHOIO MO3Ta
[') cBOUaTas cToma

) pa3BUTHIC MEJIKME MBIIIIILI KHCTH
E) n3ru0nl M03BOHOYHHKA
3anuimTe BeIOpaHHbIC HUMPHI ITOJT COOTBETCTBYIOIIUMH OYKBaAMH.

20. Paccmorpute Tadimny «Ajantaunus pacTeHU K 3KoJ0ornyeckum paxkropam». 3anoiHure
NMycThle siYelKH Ta0JUIbl, UCHOJb3Ysl JJIeMEHThl, NpuBeAéHHble B cnucke. [las kaxmoi
siYekM, 0003HAYeHHOH OyKBOMH, BbI0OepUTE COOTBETCTBYIOUIUI JIEMEHT M3 NPEIJI0KEHHOT0
CIHCKA.

Jrojg0rnyecknii hakTop I'pynna pacrenmii Ajnantanua K (pakropy
CaeT I'einouThl B
BraxHoCTh b Cyxue MEJIKUE JTUCThSI
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|A |3I/IMOCTOI7IKI/IG |C6paCBIBaHI/Ie JIMCTBbI

CHucok 371eMEeHTOB:

1) cknepoduts

2) penbed MECTHOCTH

3) cuIbHO paccedEHHbIE JIUCThS

4) me30(huTHI

5) ra3oBbIi COCTaB Cpeabl

6) HAKOIIJICHHUE BOJIbI B JIUCTHSIX

7) XOpOIIO pa3BUTasi BO3AYXOHOCHAs MapeHXuMa

8) Temmeparypa

3anumuTte BIOpaHHBIC U(PHI 0] COOTBETCTBYIONTUMHU OYKBaMHU.

IIpuMepbI OLIEHOYHBIX MATEPUAJIOB UTOTOBOM aTTeCTAIIUM

1. Paccmorpure Tadauny «buosiornyeckue Hayku». 3anviidTe B OTBeTe NPONYILIEHHbIH
TePMHH, 0003HAYeHHbI B Ta0/IHIle BONPOCUTEJIbHBIM 3HAKOM.
buoJsiornyeckue HayKu
Hayka O0nacTu npuMeHeHus

I'eoborannka AHam3 CTPYKTYpbI U AMHAMHUKY Pa3BUTHS (PUTOLIEHO30B

N3yuenune Bapuanuil ajiesie 1 HacJaeACTBEHHOCTH
B OpraHu3Me

2. DKCIIepUMEHTATOP MNOMEeCTHJ J3PUTPOoUUTHI B rumneproHuyeckuii pacrsop NaCl. Kax
U3MEHW/INCh pa3Mep KJIETKH U 0CMOTHYECKOe 1aBjieHHue BHYTPH Heé IPU ONYCKAHMH KJIETKH
B pactBop? Jl)11 KasK10#l BeJITMYMHBI ONpe/ieJinTe COOTBETCTBYIOIIMI XapaKTep eé H3MEHEeHHU .

1. He usmenunacn
2. YBennuuiach
3. YMmeHbIuiIach
3anumure B TAOMWIy BBIOpaHHBIE HHU(PBI IS KaxaoW BenwduHbl. L{udpsl B oTBETE MOTYT
MOBTOPSTHCS.
Pa3mep ki1eTKkH OcMoTHYecKoe 1aBJIeHne

3. Cko1bKO HYKJICOTH/I0B B Yy4YacTKe TIeHAa KOAMPYWT ¢parmMeHT Oeaka wu3 35
AMHHOKHUCJIOTHBIX 0CTATKOB? B 0TBeT 3anu1mTe TOJBKO COOTBETCTBYIOLEE YHCJIO.

4. Ilpu cCKpenUBAHUH I'eTEPO3UTOTHBIX PACTEHHIT TOMATA ¢ KPACHBIMM U KPYIJILIMHU IJI0AaMH
¢ pelecCHBHBIMM 10 000UM NMPHU3HAKAM 0C00SIMHU (KPacHble A U KpyrJible B — qoMuHaHTHBIE
NMPU3HAKHM) MOSIBUTCH MOTOMCTBO ¢ reHorunamu AaBb, aaBb, Aabb, aabb B cooTHomeHnumu.
OTBeT 3anumIUTe B BHAE IMOCJH€I0BATEIbLHOCTH HHU(PP, NMOKA3BIBAIIMX COOTHOILIEHHUE
NMOJYYMBIINXCHA (PEHOTUIIOB, B MOPAIKE UX YObIBAHUS.

PaccMoTpuTe pHCYHKH M BBINIOJHUTE 3a/1aHHE.

Cxema co31aHusi 0OaKTepHAJIbHBIX KJIETOK, CIOCOOHBIX B MNMPOMBINLIEHHBIX MacmTadax
CHHTE3UPOBATH TOPMOH MHCYJIHH
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(i

bakTepraneHas KyIbTYpa
O -

5. Kakum HomMepoM Ha pHCYHKe 0003HAYeH Ipoluecc, B pe3y/ibTaTe KOTOPOro NMpH Y4acTHH
(pepmenToB o0bequnsioTes yuactku JHK opranusmoB, npuHaaieskanux pasibiM BUgam?

6. YcTaHOBHTE COOTBETCTBHE MEKAY XaPAKTEePUCTHKAMHM ITANOB CO3TaHUSI PEKOMOMHAHTHOMN
JHK u uudpamu, KoOTOpbIMH 3Tanbl 0003HAYEHbI HA CXeMe: K KaxKI0i MO3MLMU, TAaHHON B
MePBOM CTOJI0LE, MOA0epHuTe COOTBETCTBYIIIYIO O3UIIHIO H3 BTOPOI0 CTOJI0ONA

XAPAKTEPUCTUKU

A) PexombunanTaas JJHK

b) IIpomnecc BcTpanBaHus B IUIa3MHly T€HA HHCYIHMHA
B) JIuneitnas JIHK

I') BeigeneHHblii U3 KJIETKU T€H UHCYJIMHA

1) [Mnasmuna, coneprkaias reH HHCYJIMHA

E) Beinenenue u3 KIETKH I1a3MUIbI

DTAIIBI
1) 2
2) 5
3) 7
4) 8

7. BeiGepute Tpu BEpHBIX OTBETA U3 IIECTH U 3aMUIINTE U PHI, TOA KOTOPHIMU OHU YKa3aHbI.
Kakve w3 mepeyucieHHBbIX HUXKE NPHU3HAKOB MOXXHO HCIIONB30BaTh ISl OMHUCAHUS CEJEKIIMH
JKUBOTHBIX ?

WcnpiTanne mpou3BOAUTENS TIO TIOTOMCTBY.

NuauBuayanbHbIH 0OTOOP MOTOMKOB 10 3KCTEPBEDY.

MexcopToBasi THOpUAN3ALINS.

KnonupoBaHue nepeHoCcoM siipa U3 COMaTUYECKON KIETKU B TIOJIOBYIO.

[Tonmy4yeHue MOMUIIIIONIHBIX THOPHUIOB.

BereratnuBHOe pazMHOXKECHHE.

AN S e
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YcraHOBHTE MPaBUIIBHYIO MTOCIIEA0BATEIbHOCTD MPOLECCOB (POTOCHHTE3A.
[Ipeobpa3oBanue coaHEUHON SHEPTUH B dHEprut0 ATO.

Bo30yxaeHne cBeToM 3IEKTPOHOB XJI0pOopuILIa.

Pukcanus yriaekuciIoro rasa.

OOpa3oBaHue KpaxmaJa.

WcnonwszoBanue s3ueprun AT® 11t cuHTE3a ITTIOKO3BI.

Nk W =

9. Ilpoananu3upyiite Tadauny. 3anoJaHUTEe MyCThie iYeiiKM TaOIULbI, HCTIOIb3Ysl IOHATHS U
TePMHHBI, IPUBeICHHbIC B cnucke. /st kaxknoi s4eiiku, 0003HaYeHHOH OyKBaMu, BbIOepuTe
COOTBETCTBYIOLIUI TEPMUH U3 NPEIJIO0KEHHOI0 CIIMCKA.

MouJiexyna
CocTtaBHas 4acTh
HYKJIEHHOBO DOynkuus
o HYKJI€0THA
i KHCJIOTBI
XpaHEHHUE u rnepemayda HaCJIEACTBEHHON
A ne30Kkcuprubo03a P ped a
uHbopMauu
TPHK b JIOCTAaBKa aMHUHOKHUCJIOT K MECTY CHHTE3a Oerka
nPHK pubo3a B

CnucOK TepPMHHOB M MOHATHI

Ypauuin

[TocTpoenue Tena puboCOMBI

ITepenoc nnpopmannu o NEPBUYHOI CTPYKType Oernka
pPHK

JIHK

Tumun

AN e

10. Ipoananu3upyiite Tadauny «Kierounoe abixaHue». 3amoJHUTE MYCTble SYEHKH

Ta0JMUbI, HCHOJb3YH JJIeMEHThI, NpHUBeIéHHbIe B cnucke. A kaxgol sAYelKH,

0003Ha4YeHHOI 0yKBOIi, BbIOEpPUTE COOTBETCTBYIOIIMIA 3JIEMEHT U3 NMPeIJI0KEHHOT0 CIIUCKA.
JTan KJIEeTOYHOIr0

ABIXAHMST I'ne npoxomur IMpoaykThl 3TAaNA
MTOATOTOBUTEIBHBIN (b) [JIFOKO3a
[JIMKOJIU3 LUTOIIa3Ma (B)
(A) MUTOXOHJIPUU YIJIEKUCIIBIN ra3

CHmcok 3j1eMeHTOB

Anpo

Tepmunanus

Pubocomebl

OTUIOBBIN CIUPT
MoiouHast KHCI0Ta
JInzocoMnl
IInpoBuHOTrpagHas KuciIoTa
Kucnopoansrii

e B e

OKCHEpUMEHTATOp  peIlni  MCCIENOBaThb WM3MEHEHMs, IPOUCXOAALIME C  AIPUTPOLUTAMHU,
NOMEUIEHHBIMU B PacTBOPBl C pa3inyHOM KoHueHTpanueil xsopunga Harpus (NaCl). B pamkax
9KCIIEpUMEHTa OH paclpeieiui KpPoBb IO JBYM IMpPOOMpKaM, B KaXKAYI0 M3 KOTOPBIX J00aBHI
pactBopsl NaCl ¢ pasznuuyHoil KoHIEHTpamueil B cootHomennu 1:1 (Ha 1 wmm kpoBu — 1 M
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pactBopa NaCl). Ilo pe3ynpraram HaOMIOIEHUHN IKCIIEPUMEHTATOP CAENal PUCYHKH SPUTPOIIUTOB A
u b.

\ Eulyers.py

Puc. b

11. Kakass nmepemMeHHass B 3TOM JKcHepuMeHTe OyaerT 3aBHCHMMOM (HM3MeHsIOLIeics), a
KaKasg — He3aBHCUMOIl (3agaBaemoii)? OO0bsICHUTEe, KAK B JaHHOM 3JKCIIEPUMEHTe MOXKHO
MOCTABUTH ompuyamenvivlii. Konmpoap*. C Kakod 1elbl0 He00XOAUMO TAKOW KOHTPOJIb
CTaBUTh?

*OmpuyamenvHoviti KOHMPOIL — ITO SKCIIEPUMEHTAIIBHBIM KOHTPOIb, NMPU KOTOPOM H3y4daeMbIii
00BEKT HE MOJIBEPTaeTCs IKCTICPUMEHTAITBHOMY BO3JICHCTBHIO).

VYyeHbIM ObLT MPOBENEH SKCIIEPUMEHT C BOAHBIM pacTeHHEM diofeeil. B Tpu koHHYeckre BOPOHKU
nomemanuch mo 10 oAMHAKOBBIX BETOYEK 3TOTO pacTeHHs. BOpOHKHM MOrpyxaiuch Ha JTHO TpeEX
aKBapUyMOB, TMOBEPX BOPOHOK YCTAHABIMBAIHUCH MPOOUPKH C BOAOHM, KakK MOKAa3aHO HA PHUCYHKE.
Kaxnprit akBapuyMm ocBemjajicsi B TeueHHE |9 CBETOM OMpeneraeHHOW JUIMHBI BOJMHBI (420 HM,
550 aM m 670 HM), TIOCJIE YETO M3MEPSUICS YPOBEHb BOMBI B MPOOHMpKax. Pe3ynbTarsl MpUBEICHBI B
TabHIe.

s

\
120 ¢m
¥ ’

=

JyimHa cBeTOBOi BOJIHBI, HM YpoBeHb BOABI B NIPOOMPKE, CM
420 16,5
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550 18,3

670 15,8

12. Kakasg [JiMHa CBeTOBOHl BOJIHBI ONTHMAJbHA I (oTocuHTe3a Yy 3yoaen’? OrBer
NOSICHUTE, ONMPAsICh Ha pe3y/abTaThbl IKcnepuMeHTa. Kakyo poJb urpaer cBer B npouecce
(¢orocunTeza? Kak M3MEHUTCH ypoBeHb BOAbI B TPEX NMPOOMPKAX, €CJM CHJIbHO NOBBICHTH
YPOBeHb yrileKucJioro raza? QO0bsicHuTe, No4eMy NPOU30HIET M3MEHeHMe.

13. Kakoii opranoua u3zo0paxkén Ha cxeme? Kakue ero yactu ormedennl nudppamm 1, 2 u 3?
Kakoii npouecc npoucxoauT B 3TOM opraHounjae?

14. UzBectHo, uto Bce Buapl PHK cuntesupyrores na JIHK-marpune. @parment monexynst JHK,
Ha KOTOpPOM CHHTE3UpyeTcs YydacTok ueHTpainbHor mnemm TPHK, wuMmeer cuenyromryro
MOCTIeIOBATEIbHOCTD HYKJICOTHIOB (BEPXHSS IIETIb CMBICIIOBAs!, HU)KHAS TPAHCKpHOUpyemast).
S-UTAAITTIAOAATIT-3°

3P-I'OTTHHALITT TTALIA-S’.

YcraHoBUTEe HYKJICOTHAHYIO ocJjenoBareqbHocTh yyacTka TPHK, koropslii cuHTe3npyercs
Ha JaHHOM d¢parmveHTe, 0003HaYbTe 5’ M 3’ KOHHBI 3TOr0 (PpparMeHTa U ONpeaeJuTe
AaMHHOKHCJIOTY, KOoTOpyl0 Oyaer mepeHocuTh 3Ta TPHK B nmpounecce 0uocunre3a 0enka, eciau
Tperuid TpUIieT ¢ 5’ koHua coorBercTByeT aHTUKOAOHY TPHK. OtBer mnosichure. lnsi
pelIeHus 3aJaHusl HCIOJIb3YlTe Ta0IHIly TeHeTHYeCKOI0 Ko/ia.

I'enernuecknii kox (MPHK)

IlepBoe
Tperbe
OCHOBA Bropoe ocHoOBaHue
e OCHOBaHHUeE

v L1 A r
®den Cep Tup [uc v

v ®eH Cep Tup [uc 0
Jlen Cep — — A
Jlen Cep — Tpu r
Jlen ITpo T'uc Apr v
Jlen IIpo I'uc Apr 0

1 Jleit IIpo ['mu Apr A
Jlen IIpo I Apr r
Nie Tpe AcH Cep v

A Nne Tpe AcH Cep 1
Une Tpe JInuz Apr A
Mer Tpe JInz Apr r
Ban Ana Acn ' v

r Ban Ana Acn I'mu 11
Ban Ana I'my ' A
Ban Ana Iy I r
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15. ¥ yesnoBeka karapakra (3a0oJieBaHue IV1a3) 3aBUCUT OT JOMMHAHTHOI0 AyTOCOMHOI0 I'eHa,
a uxTHO3 (3a00JIeBaHHE KOKH) — OT PELEeCCHBHOIO IeHa, CHEeIUIEHHOro ¢ X-XpOMOCOMOIi.
7KeHuuHa co 310pOBbIMH IVIA3aMH M ¢ HOPMAJIbHOM KOKell, 0Tel] KOTOPO# cTPaaaJ HXTHO30M,
BBIXOAUT 3aMY:K 32 MYKYHHY, CTPAJalollero KaTapakToil M CO 310pPOBOIl KOXkKeWl, orel]
KOTOPOro He HMeJ JITHX 3a0oJsieBaHuii. CoctaBbTe cxemy pemienus 3aaadu. Omnpenenure
TeHOTHIIBI poaMTeseld, BO3MOXKHBbIe TeHOTHNbI M ¢eHorunbl Aereil. Kakume 3aKoHBI
HACJIeICTBEHHOCTH MPOSBJISIIOTCA B JaHHOM cJjiyuyae?

2.7. Ciucok peKOMEeHI0BAHHOM JIUTePaTyphl

OcHoBHas:

1. Buonorus. BBenenune B o0myro Ouonormio u skonoruto. 9 kimacc. Kamenckuit A.A.,
KpukcynoB E.A., [Taceunuk B.B. YueOnuk ans obmeodpazoBarenbHbix yupexaeHui / (10-e u3m.,
ctep.) Mockasa, 2009, U3narensctBo: poda

2. buonorus: Oaktepum, rpudbl, pactenus: 6 knacc. Ilaceynux B.B. YueOnuk ms
o0meobpazoBarenbHbIX yupexaeHuit / Mocksa, 2011. U3narensctBo: Jdpoda

3. buonorus. Yenosek. 8 kmacc. Koneco [.B., Mam P.JI., benses M.H. YueOnuk mis
o0meoOpazoBarenbHbIX yupexaeHui / (13-e u3a., crep.) Mocksa, 2012. M3narensctBo: poda

4. buonorusa. JKusotHele. 7 xmacc. Jlatrommu B.B., Illankua B.A. VYueOnuk s
o0m1eo0pa3oBaTeNbHbIX yupexaenuit / (8-e usm., crep.) Mocksa, 2007. UznarenscTBo: [dpoda

5. buonorus. OOmas Owomorus. 10-11 kmaccel. Y4eOHMK s 0oO1eo0Opa3oBaTeIbHBIX

YUpEKACHUI: MPOUIBbHBIA ypoBeHb: B 2 4. / Cep. AKaJeMUYeCKUI IIKOIbHBINA yueOHuK. (8-€ u3a.)
Mocksa, 2009, U3narenbcTBo: [IpocBenienue

JdonmosHuTtesbHas:

1. buonorus. Pacrenus. bakrepun. ['pu6sl. JInmaitnuku. 5-6 kinaccel. Tpaittak I.U., Tpaiirak H./.

Y4eOHuKk [uIsi 001Ie00pa3oBaTeNbHBIX yupexkaeHuit: B 2 4. / (8-e uzn., mepepad.) Mocksa, 2012,
HN3parensctBo: MHEeMO31HA

2. buonorus. JKusorHwle. 7 xknacc. Tpaitak JM., Cymaroxun C.B. VuebHuk s
o011eo0pa3oBaTeNbHBIX yupexaeHut / (5-e usn., crep.) Mocksa, 2011, M3garensctBo: MHeMO31HA

3. buonorus. Yenosek u ero 3p0poBke. 8 kiace. Poxios B.C. YueOHuk m1st 061ieo0pa3oBaTeIbHBIX
yupexaenuit / (6-e usn., ucnp. u goim.) Mocksa, 2012, UznarensctBo: MHEeMO3nHA

2.8. Cniucok ucno/ib30BaHHOI JTUTEPaTypPbl
2.8.1.2/1eKTpOHHBIE pecypcChl

1. Omnnaitn-TpeHaxép Ha iatrhopme « Touka 3HaHUI»

2. OrtkpoiThii 6ank 3aganuit EI'D ®UIIN:https:/fipi.ru/ege/otkrytyy-bank-zadaniy-ege

3. Hasurarop camocrosirenpHoi noarorosku k EI'D ®OUIIU:
https://fipi.ru/navigator-podgotovki/navigator-ege
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