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1. OBIIAA XAPAKTEPUCTHUKA

1.1 TosicHUTEILHAA 3ANMUCKA

JlononuuTenbHas obmeodpazoBarenyHas ooiepa3BuBatoias nmporpaMmma «Kype mo moarotoBke k
EI'D no Oumonormm nns 11 kmacca» (manmee — Ilporpamma) paspaboTaHa B COOTBETCTBUHM 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
OpraHM3allil W  OCYyIIECTBIEHUS O00pa30BaTeNbHOM MEATENIBHOCTH MO JOMOJHUTEIbHBIM
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 oGecneunBaeT KoMmIuiekcHy0 moAarotoBky Kk EI'D mo Ouonorum 3a 11 kiacc: oH BKJIIOYaeT
TyOOKO€ M3y4eHHUE U CHCTEMAaTH3aIHI0 BCEH HEOOXOMUMON TeOpeTHYECKO 0a3bl (B COOTBETCTBUH
¢ komudukatopom OUIIN 3a 10-11 kmaccel), AeTanbHBI pa30op CTPYKTYpHI K3aMeHa, TUIIOB
3a1aHuil (0OCOOCHHO YacTh 2) M KPUTEPUEB OLICHUBAHUS, a TAKK€ MHTCHCHBHYIO MPAKTUYECKYIO
0TpabOTKy BCEX THUIIOB 33Ja4 HAa OCHOBE AaKTyalbHBIX AeMoBepcuii u marepuanoB OUIIN c
AQHAJIM30M THUITHYHBIX OMIHOOK U OCBOCHHEM d(h(DEKTHBHBIX CTPATETHIl PEIICHHUS.

1.2. HanmpaB/ieHHOCTB: €CTECTBEHHOHAYYHAas

1.3. AKTyaJbHOCTH NPOIrPaMMBbI: KOMIUIEKCHBIM NOAXOX K CHUCTEMaTH3allMd Bcero o0bEéMa
Oouomornu 3a 10-11 ximaccel B CTporoM cooTBeTCTBUU ¢ Koaupukatopom EI'D, BkiIrouas
yrIyOnéHHyl0 OTpabOTKy CJIOXKHBIX pas3/ieloB, U IPAKTUKO-OPHUEHTUPOBAHHBIM Qopmar ¢
peryispHbIM  peuieHueM akTyalbHblX 3agaHuil  OUIIM, npoOHbIMEH TecTaMu  MO3BOJIMT
c(hopMHpOBaTh YCTOHUMBBIE HABBIKU AJIS CJIaUH SK3aMEHa.

1.4. llean u 3agaun [Iporpammnbi:

Lenp nporpamMmbl: OBIAJCHHE COBPEMEHHBIMU 3HAHHSIMH B OO0NAcTH OHOJOTHH, a TaKkKe
HaBBIKAMH, HEOOXOAMMBIMU JIJIsI PEIICHHS YK3aMEHAIITMOHHBIX 3aJJaHUH.

3axaum mporpamMmbi:

® CroCcOOCTBOBAaTh OBJIAJCHHUIO OCHOBOIIOJIATAIONIMMH TOHSATUSMU U TPEACTABICHUSMU O
KUBOU MPUPOJIE, €€ yPOBHEBOI OpPraHU3allii U 3BOJIIOLUHY;

o0ecrneyuThb FJ'IY6OKOG IIOHUMAaHHUC KIIFOYCBAIX 3aKOHOB, Teopnﬁ " IIpaBuUJI 6I/IOJ'IOFI/II/I;

CII0COOCTBOBATH Pa3sBUTHUIO HaBBbIKOB AHAJIMTHYCCKOI'O MBIINIJICHUS u pemicHuAd
OMOJIOTUYECKUX 3aJa4,

e (hopMHpOBaTh YMEHUS IPUMEHATh TEOPETUUECKUE 3HAHUS HA MTPAKTHKE;
® IOBBILIATh YPOBEHb CAMOCTOSITEILHON PabOTHl M OTBETCTBEHHOCTH 32 PE3YIbTaT.

1.5. Kareropuss o0y4alomuxcsi: K OCBOCHUIO JIONOJHHUTEIBHONW 0011e00pa3oBaTeabHON
oOmiepa3BUBAIOIIe MPOrpaMMbl JOMycKaroTcs ydamuecs 11-x kiaccos, B Bo3pacte 16-18 ner, a
TaKXe BCE, KTO MHTEPECYeTCsl OMOIOTHuel Ha YPOBHE HIKOJIBHOM MPOrpaMMBbl.

B pe3yiabrare usydyenus Kypca o0y4aromuecsi 101KHbI 3HATh:
® CyIICCTBEHHbIE TMPU3HAKU IHKUBBIX CHUCTEM, HCIOJIb30BaTh 3HAHUS J[UIsl CpaBHEHUS,
KJIaccupuKauu U 0000IICHUS;
® OCHOBOIOJATalIIue OUOJOTUYCCKUE TEOPUH, YUCHUS, 3aKOHBI, BIAJIETh OWMOIOTHYCCKOU
TEPMUHOJIOTHEN U CHMBOJIUKOM;
® CyIIHOCTh OHMOJOTHYECKHX TPOIECCOB M SBICHUW Ha KICTOYHOM, OPTraHU3MEHHOM,
SKOCHUCTEMHOM YPOBHSX OpraHU3ALINMY;



® OCHOBHBIE METOAbl HAYYHOTO TIO3HAHMS, HCIOJb3YEeMbIMH IPH HCCIICAOBAHHUAX IKHUBBIX

00BEKTOB M HKOCHCTEM, 3TAITbl HCCIIEIOBATEIHCKOTO INKIIA
yMeThb:

® OCYIIECTBISTH CaMOKOHTPOJIb M TPHHUMATh OTBETCTBEHHOCTh 32 CBOHM DEIICHHS,
JICCTBOBATH B YCIIOBHSIX HEONPEACTICHHOCTH;

® [I0JIyYaTh HOBbIE 3HAHMS, HHTEPIPETUPOBATh U MPEe0OpPa30BhIBATh MX, IEPEHOCUTH 3HAHUS B
NPaKTUYECKYI0 OOJIaCTh IPHMEHEHHs, a TaKKe HWHTETPUPOBATh 3HAHUS W3 Pa3HBIX
peAMETHBIX o0acTei;

® BEULIBIATH NMPUYMHHO-CIIECTBEHHBIE CBS3M, aKTyaJIM3UPOBATh 33/1a4y, BBIBUTaTh TUIOTE3Y
e peleHus, HaXOAWTh apTYMEHTHI JUIS JJOKA3aTeIbCTBA CBOMX YTBEPXKICHUH M 3a]aBaThb
napaMeTphl U KpUTEPHH PEIICHHS;

® pemiaTh IMOMCKOBBIE OWOJIOTHYECKHE 3aJ[a4yd, BBISBIATH MPUYMHHO-CIICICTBCHHBIC CBS3H
MEXy UCCIETyeMbIMH OMOJIIOTHYECKMMH 00bEKTaMU, IPOLECCAMHU U SIBICHUSIMH;

® CHOJIB30BAaTh  apryMEHTHI, OWOJOrMYECKyI0 TEPMHHOJIOTHIO U  CHMBOJIUKY  JUIS
NOATBEPKJCHUS CBOETO MHEHUS;

® BBIIIBUTATh U NIPOBEPSTH THIIOTE3bI, OOBSICHATH PE3YIBTAThl OMOJOTHYECKUX SKCIIEPHMEHTOB,
IPOTHO3MPOBATH MOCIIEICTBHS OHOJIOTUIECKIX MCCIIeIOBAHUH.

1.6. ®opma 00yvyeHHs U CPOKU OCBOEHHSA:

[Iporpamma peanu3yeTcsi UCKIIOYUTEIHHO C TMPUMEHEHUEM IUCTAHIIMOHHBIX 00pa30oBaTEIbHBIX
TEXHOJIOTUIA U 3JIEKTPOHHOTO 00y4eHus 3a04HOM popme.

Cpoxu 0cBOeHHUsI POTpaMMbl — 9 MecsiLeB.

JlexuoHHbIE 3aHATHS OHJIAlH (BeOuHap) — 165,6 ak.4.

CamocrositenbHas padbora — 177,4 ak.4.

Hrorosas arrectarus (TECTUpOBaHHE) - 4 aK.Y.

[Teprox oOydeHus U peKUM 3aHATHIA:

3aHATHS TPOBOJATCS 2 pa3a B HeleJI0 1o 2,3 akajeMu4ecKkoMy 4acy.

1.7. ®opma opranuzanum o0pa3oBaTe/IbHOM JeATeJIbHOCTH: TPYIIIOBas.

1.8. lokymeHT, BbllaBaeMblii mocJie 3aBepiieHusi 00ydeHusi: ceprudukar o0 00ydeHHH.



2. COAEP)KAHUME ITPOI'PAMMBI

IIporpamma BkJ/II0O4aeT: 72 ypoka U UTOTOBBIN TECT.

[lepeueHb, TPYIOEMKOCTb, TMOCJEIOBATENBHOCTh W pPACHOpeleNieHue  YpOKOB,  (OPMBI
IPOMEXKYTOUHOM aTTeCTalliy CIIyIIaTes el ONpeAesatoTcs yueOHbIM (TEMAaTHYECKUM ) TIJIAHOM.
ConeprkaHne KaX10ro ypoka BKJIIOUAET JEKIMOHHBIN U PAKTUYECKUN MaTepHall.

2.1 KasennapHblii yueOHbIii rpaguk

O0wmas yyeOHass Harpy3ka — 72 qHs

1 mecsn 2 3Mecsan |4 mecsrr |5 Mecanr | 6 Mecsn |7 Mecar |8 MecsIn 9 Mmecsn
MECSII]
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 — NexIMoHHbIE 3aHATHS

CP — camocrositenpHas pabora
ET — exxemecsiuHOE TECTUPOBAHHE
A — urorosag arrecraius

2.2. YueOHbIH IIJIAH

Ne Ha3Banue moxyJist KosuvecTBo yacoB
n/n
Bceero | Jlekuuonnbie | CamocTosiTesibHAs ®opma
aK.4. 3aHATHA padora NPOBEPKH
OHJIAMH aK.4y.
(BeOMHap)
aK.4.
Monynb Nel: buonorust kak ? 4,6 44 K
1. | Hayka. )KuBBIE CHCTEMBI U UX
U3y4YeHHUE
) Momynes Ne2: Knetka kak 52 25,3 26,7 TK, ET
" | buonoruyeckas cuctema
3 Mogynb Ne3: Opranusm kak 37 27,6 294 TK, ET
" | buonoruueckas cuctema
Moytyss Nod: 85 41,4 43,6 TK, ET
4. | Cucrema u MHOroOOpasue
OpPraHUYECKOTO MUPA
5 Momyne Ne5: Opranusm 42 20,7 21,3 TK, ET
" | 4emoBeKa U ero 370pOBbE
Moy Ne6: DBomonust 38 184 19,6 TK, ET
6. | >kuBoM mpupobl. PazButue
JKU3HU Ha 3emJie
7. Monynb Ne7: DkocucTeMbl U 19 9,2 9,8 TK




IPUCYIIHE UM
3aKOHOMEPHOCTH

Monayabs Ne8: O6o01meHne 37 18,4 18,6

8. 3gaHui. Penienue 3aganuii
dbopmara EI'D

Hrorosas arrecranus 4 0 4 TecTupoBanue

UTOrO 343 165,6 1774

TK — Texymmii KOHTpPOJIb
ET — exeMecsyHOE TeCTUpOBaHUE

2.3. PaGouasi nporpamma

Mooyne Nel. Buonocus kak nayka. /Kuevle cucmemsl u ux uzyuenue

Ypox Nel: Beenenue B Omosioruio. buosiornveckue Hayku. CBoiicTBa KHBOro. YPOBHH
OPraHM3alMH KU3HU

Bo Bpemst ypoka cirymareny u3yqaroT: OMOJIOTUYECKUE HAYKHU U M3y4aeMbIe HMH MPOOJIEMBI, )KUBBIC
CHCTEMBI KaK IpeMET U3y4eHHs: OMOJIOTHUH, CBOMCTBA JKUBBIX CUCTEM, YPOBHM UX opranuzanuu. [1o
OKOHYAHUHU ypOKa CITyIIATeNN BIMOIHSIIOT JOMAIIHEE 3a/1aHue.

Ypok Ne2: Meroabl Ouonornu. MeTon0/10rust IKCIIEPUMEHTa

Bo Bpems ypoka ciymiaTenu M3ydaroT: METO/bl OMOJIOIMYeCKOM HayKu, SKCIEPUMEHT, IOHITHE O
3aBUCUMON U HE3aBUCUMOHN NMEpPEMEHHOH, MIIaHUPOBAHUE HKCIIEPUMEHTA, OCTAaHOBKA U MPOBEpPKa
TUIOTE3, HyJleBas TUIoTe3a, MOHSATHE BBIOOPKU U €€ JTO0CTOBEPHOCTh, pa30poc B OMOIOrMYECKUX
JTAHHBIX, OLIEHKA JOCTOBEPHOCTH IMOJIyYE€HHBIX PE3yIbTaToB, OTPULATEIbHbBIN KOHTPOJb, PUUYNHBI
UCKa)XEHUs pe3yJIbTaToB AKcrepruMeHTa. [1o okoHYaHuM ypoka cilyniareiay BBIIOIHSIOT JOMAIIHEe
3aJjaHKe.

Mooyne Ne2. Knemka Kak Ouonozuueckas cucmema

Ypok Ne3: Kierounasi Teopusi. MeToabl HUTOJIOTUH

Bo Bpems ypoka ciiymarenan M3y4aroT: KIeTKa — CTPYKTYpHO-(DYHKIIMOHAJbHAs eIUHMIIA KUBOTO,
UCTOPHSI OTKPBITHSI KJIETKH, OCHOBHBIE MOJIOKEHHUSI COBPEMEHHON KJIETOYHON TEOpUH, METOJbI
MOJIEKYJIIpHOI U KieTouHoil Ononoruu. [1o OKOHYaHHMU ypoKa CITyIIaTeNId BBIMOJIHAIOT JOMaIllHee
3aJaHHue.

Ypok Ne4: Heoprannueckue BemecTsa KjaeTkn. Opranndeckue BemecTsa KIeTKH

Bo Bpems ypoka ciymarenu M3ydaroT: XUMHUYECKUH COCTaB KIJIETKH, JIEMEHTHI, BoJa U €€ posib B
KJIETKE M OpraHu3Me, MUHEpaJlbHble BELIECTBA KJIETKHM, UX OMOJIOTMYEcKas poJib, YIVIEBOIBI, UX
Oouonornueckne (YHKIWW, JUMHUIBL, THIAPOQWIBHO-THIPO(GOOHBIE CBOWCTBA, KIACCUPUKAIMA H
O6uonornuyeckre (YHKIMU JIMIUAOB, OMOJIOrMYECKHE IOJIMMEpBI, OEIKH, CTPYKTYphbl OeIKOBOIT
MOJIEKYJIbl, AMHUHOKHCIIOTBI, MENTHUIHAs CBA3b, JeHaTypauus, (YHKIUH OEJIKOB, HYKJIEHHOBBIE
kucnotel, JHK wu PHK, HykineoTuasl, NpuHUIMI KOMIUIEMEHTAapHOCTH, MECTOHAXOXACHHE U
ounonornueckne ¢ynkuun JITHK m PHK, ctpoenne u ¢ynxmmm monexymnst AT® Ilo oxoHuaHUH
YPOKa CIIyIaTENIN BBIIOIHSIIOT JOMAIIHEE 3a1aHHUE.

Ypok NeS: Tunbl kiaerounoil opranuzanuu. Ilpoxkapuorsl. Ctpoenue kierku. Iliiazmanemma.
Knerounas crenka. lluroniazma

Bo Bpemst ypoka ciymiarend HU3ydaroT: THIbl KJIETOK M MX CTPOEHHUE: dyKapuoThyeckas Hu
IPOKapuOTHYECKas, OCOOCHHOCTH OpraHU3alMM IPOKAPHOTHUYECKONH KJIETKH, OCOOCHHOCTH
NUTaHUS, JBIXaHUS M PAa3MHOXKEHUS IPOKAPHUOT, apXeH, posib MPOKApUOT B MPHUPOJE, B HAyKeE, B
XO35HUCTBEHHOM JEATENbHOCTH YEJIOBEKa, CTPYKTYPHO-(QYHKIMOHAIbHbIE OOpa3oBaHUS KIETKH,
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miazMajeMMa, DIMKOKIMKC, LuToIuia3Ma. [lo OKOHYaHMM ypoKa CHIyIIaTelId BBINOJHSIOT
JIOMAIIHEee 3aJlaHue.

Ypok Ne6: Opranouabl KIeTKH

Bo Bpemsi ypoka ciymarenu H3y4arT: CTPYKTypHO-(YHKIMOHAJIbHBIE OOpa3oBaHUS KIIETKH,
OJTHOMEMOpaHHbIe, AByMeMOpaHHBIE U HeMeMOpaHHbIE OPTraHOWIbI KIETKH, UX CTPOCHUE H
byskiuy, sapo. 1o okoHYaHUH ypoKa CIIyIIaTeNy BHITIOMHAIOT IOMAIIHee 3aJaHue.

Ypok Ne7: O6o0menne nmo reme ""Meroabl 6mosnoruu. l{uronorus"

Bo Bpems ypoka ciymarend NpOBOAST CPABHUTEIBHYIO XapaKTEPHUCTHKY KIETOK JyKapHOT
(pacTuTenbHOM, >KMBOTHOI, TpPUOHOH), 0000MIAIOT 3HAHUS MO TeMe, OTpPadaThIBAIOT HABBIKU
peuieHuss 3aJaHuil pa3HbIX TUMOB. [l0 OKOHUYAHMM YpOKa CIIYIIATEM BBITOTHSIOT JOMAaIlTHEe
3a/1aHUe.

Ypok Ne§: PazHoBHAHOCTH 00MeHA BellecTB. JHepreTudeckuii 00MeH M ero 3Tanbl

Bo Bpemsi ypoka ciymarend M3y4aroT: aCCUMWISLUSA U JUCCUMWISIMS, Yy4acTHE KHUCJIOpolaa B
0oOMEHHBIX Mpolieccax, dHepreTuueckoe obecneueHue kieTku: npespamieHue AT® B 0oOMEHHBIX
nporeccax, (epMeHTh, MEXaHH3M WX JAeHCTBHs, KO(QEpPMEHTHI, aHa’dpoOHBIE U a’pOOHbBIE
OpPTaHM3MBI, ITAIBl YHEPTETUYCCKOTO OOMEHA, IIIUKOJIHN3, a3pOOHOE OKHCICHHE B MUTOXOHJIPUSX,
3¢ (}eKTUBHOCTh, 3HEProoOMeHa, MPEUMYIIECTBA a’poOHOr0 MyTH OOMEHa BEIIECTB Mepes
aHa’poOHBIM. [0 OKOHYAHHMHM ypOKa CITyIIATENIN BRITIOHSIOT JOMAalTHEE 3a/IaHue.

Ypok Ne9: dorocunTe3. XeMOCHHTE3

Bo Bpems ypoka cirymiaresy u3y4aroT: (OTOCHHTE3, CBETOBast U TEMHOBAs (pa3bl, MPOTYKTHBHOCTD
dborocuHTe3a, TUIBI (POTOCHHTE3a, (PAKTOPHI, BIMSIONINE HA (OTOCHUHTE3, XEMOCHUHTE3, 3HAYCHHE
xemocuHTe3a. [1o okoHYaHuU ypoKa CIyIlaTes v BHIIOIHSIIOT JOMAITHEE 3a/JaHue.

Ypok Nel10: Peakuyu MATPUYHOTO CHHTE3a

Bo Bpems ypoka ciymarenu U3y4aroT: peakuuyd MaTpUYHOTO CUHTEe3a, MaTpuuHblii cuHTe3 JJHK —
peruukanus, npuHiunel peruinkanud JIHK, ocoGeHHOCTH opraHu3anuu reHoma y MpoKaphuoT U
sykapuoT. [1o okoHYaHUU ypoKa CIIyIIaTeN M BHIMOIHSIIOT JOMAITHEE 3a/IaHue.

Ypok Nell: Peanu3anusi HacJjieICTBEHHO HH(pOpManuu

Bo BpeMs ypoka ciymarenu M3y4aroT: peasn3aius HACIeCTBCHHOW HH(POPMAIIMH, TeHETHICCKUI
KOJl, €r0 CBOWCTBA, TPAHCKPUIILMA, TPAHCISALMSA, UX 3Tanbl U peryasuud. [lo okoHuaHun ypoka
CITYILIATEJIN BBITIOJIHSIOT JIOMAIITHEE 3aJaHuE.

Ypok Nel2: Pemenue 3axa4 Ha OnocuHTte3 Oesaka B popmare EI'I

Bo Bpemsi ypoka ciymiatend OTpadaThIBAlOT HABBIKM PENICHHS 33734 ITOBBIIICHHOTO YPOBHS
CIIO)KHOCTH TIO TeMe OuocuHTe3 Oenka B kieTke. [lo OKOHYaHMM ypoOKa CIIyIIATeIH BBITOTHSIOT
JIOMAIIHEE 3a/laHueE.

Ypok Nel3. Bupycbl. O0001menue no teme ''Meradoausm"

Bo Bpemsi ypoka ciymaTtenud HW3y4aloT: BHPYCHl — HEKJIETOYHBIC (DOPMBI KXU3HU M OOJIHTaTHBIC
napa3uThl, CTPOEHHE NPOCTHIX U CIOXKHBIX BHUPYCOB, OakTeprodaroB, BUPYCHBIE 3a00JEBAHUS
YeJioBeKa, KUBOTHBIX, pactenuit, CITN]/], COVID-19, 0600mator 3HaHUs 110 TeMe, OTpadaThIBaIOT
HaBBIKM pEUICHUs 3aJaHuid pa3HbIX TUNOB. [lo OKOHYaHWM ypoKa CiylmiaTelyd BBIIOJHSIOT
JIOMAIIIHEE 3a/laHueE.

Mooyne Ne3. Opzanuszm Kak Guonocuueckas cucmema

Ypok Ne 14: ®opmbl pa3MHOKeHHsI OPraHu3MoB. JKU3HeHHbIH HMKJ KJIeTKku. MuUTO3

Bo Bpems ypoka crmymarend H3y4aroT: (OpPMbI Pa3MHOXKEHHS OPraHW3MOB, KIETOYHBIH ITUKII,
uHTepdaza U MHUTO3, 0COOEHHOCTH HHTEep(da3bl, XPOMOCOMBI, CTPOCHHE XPOMOCOM, KapHOTHII,
I[HHJIOPI[[HLIIT u FaHJIOI/II[HBIf/i Ha60pBI XpOMOCOM, I'OMOJIOTMYHBIC XPOMOCOMBI, NCJICHUC KIICTKHU —
MUTO3, CTaJIUA MUTO3a U MPOUCXOJSIINE B HUX MPOLIECChl, 3HaYeHHe MUTo3a. [1o okoHUaHuu ypoka
CJIyHIaTCJId BBIMMOJHAKOT JOMAIIHCC 3a1aHUC.

Ypok Ne 15: [Tosi0Boe pa3zmMHo:keHHe :KMBOTHbIX. Meii03. ['ameTorenes

Bo Bpemst ypoka ciymarteny u3ydaror: (OpMBI pa3MHOKEHHUSI OPraHM3MOB: Oecroyioe (BKJIFOYast
BEreTaTUBHOE) U TOJIOBOE, MOJIOBOE Pa3MHOXKEHHE, MOJIOBbIE KJIETKU, I FaMeThl, MEHO03, CTauu
Meio3a, OMOJOTMYeCKU CMBICI Meio3a M TOJOBOTO mporecca. ['ameroreHe3 y »KHBOTHBIX.
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CnepmaroreHe3 u ooreHe3. CTpoeHue MOJOBBIX KIETOK. OIUIONOTBOpEHHE U SMOPHOHAIBHOE
pa3zButue XMBOTHBIX. [lapreHorenes. Ilo okoH4YaHMM ypoka CiylIaTeiad BBIIOJHSIOT JOMallHee
3a/laHue.

Ypoxk Ne 16: OnrTorenes. O6o0menue Tembl PazMHoOkeHHe 1 pa3BUTHE OPTraHU3MOB

Bo Bpemsi ypoka ciymaTend H3y4aroT: HHIMBUAYaJbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3),
SMOpUOreHe3, 3apOAbIIIEBbIEe JIMCTKU, 3KTOIEPMA, DHTOJIEpPMa M ME30JepMa, pa3BUTHE TKaHEW U
OpraHoB, MOCT3MOpPUOHAJBHBII MEpHONA, NpPSIMOE U HENpsSMoe pa3BUTHE, MeTaMopdo3, €ro
3Ha4YeHHe, 00001aT 3HaHus 1o TeMe PasMHOXKEeHHEe U pa3BUTHE OPraHU3MOB, PEIAOT 3aJaHUs B
dopmare EI'D o 6uonoruu. [To okoH4aHUU ypoKa CIyLIaTeIN BHIOIHSIIOT JOMAIIHEe 3a/1aHue.
Ypok Ne 17: OcHoBHbIe oHsITHSA TeHeTHKH. [lepBbIif 1 BTOPOii 3aKoHbI MeHens

Bo Bpems ypoka ciymaTenu M3y4daroT: OCHOBHBIE T€HETHMYECKHE MOHATUS U CHUMBOJIBI, OCHOBHBIE
METO/Ibl TEHETUKH, MOHOTUOPUHOE CKPELMBAaHUE, TIEPBBI U BTOPOIl 3aKOoHBI MeHens, TuIoTe3a
YUCTOTHI TaMeT. [10 OkoHYaHNM ypoKa CIIyIIaTeNN BBIIOIHAIOT JOMAIIHEE 3aJaHHE.

Ypok Ne 18: BzaumopeiicTBue ajieIbHbIX reHoB. Tpetunif 3akon Menaens

Bo Bpemsa ypoka ciymaTenu M3y4aroT: aHAJIU3HUPYIOIIEE CKPEIUMBAaHUE, B3aUMOICHCTBUE
QIJICNIBHBIX TEHOB, MPOMEXYTOYHOE HACJEIOBAHWE IPHU3HAKOB, IUTHOPUIHOE CKPEIIUBaHHE,
TpeTuid 3akoH Menaens. [1o okoHYaHuM ypoKa CITylIaTeIy BBIIOIHSAIOT JOMAaIlHEee 3aJaHue.

Ypok 19: BzanmosneiicTBue HealleJIbHbIX T€HOB

Bo Bpems ypoka ciymarenu H3y4aroT: KOAOMHUHHPOBaHHE, KOMIUIEMEHTapHOCTb, OJIIMCTa3,
HoJUMeEpHs, pewaroT 3a1a4u. [1o okoHUaHUYM ypoKa CIyIlIaTeay BINOJIHAIOT JOMAIIHEE 3a/laHuE.
Ypok Ne20: HacJienoBanmue, cuenjieHHoe ¢ MOJI0BbIMH XPOMOCOMAMMU

Bo Bpemst ypoka ciymiaTenu HM3y4aroT: T€HETHKa I10J1a, XPOMOCOMHBIM MEXaHU3M OIpPEEIICHUs
1I0J1a, HACJIEJOBaHUE IIPU3HAKOB, CLEIUIEHHBIX C MojoM. Ilo okoH4YaHMM ypoka ciymarenu
BBITOJIHSIOT IOMAIIHEE 3a/1aHHUE.

Ypok Ne21: CuenjieHHOe HACJIeI0OBAHUE

Bo Bpemst ypoka ciymiaTenn u3ydaroT: CLEIUIEHHOE Hacel0BaHue MPU3HaKoB, padoTsl T. Moprasa,
HapylICHUE CLEIUICHHA MEXIYy TIeHaMM, KpoccuHrosep. [lo oOxkoHuaHMM ypoka Cilyliareiau
BBITOJIHSIOT JIOMAIIHEE 3a/1aHHUE.

Ypok Ne22: Tunbl reHeTn4veckux 3aaa4 Ha EI'J mo omonorun

Bo Bpems ypoka cirymarenan 000011ar0T 3HaHUS 110 TeHETUKE U IPUMEHSIOT 3HaHUS Ha MIPAKTUKE BO
BpEMs pELICHMsI T€HETHYECKUX 3a1ad. 1o okoHYaHMM ypoKa CIIylIaTelny BBIIOJIHAIOT JOMAlIHEe
3aJlaHue.

Ypok Ne 23: U3MeHYHUBOCTD, €€ BHAbI

Bo Bpemst ypoka ciymiarenyd HW3ydyaroT: TE€HOTHUIl Kak LEJIOCTHAas CHCTEMa, B3aUMOJIECHCTBUE
reHoTuna M cpeabl Mpu  (opMHpPOBaHMU (PeHOTHUNA, H3MEHYMBOCTb IPU3HAKOB, BHJIBI
MU3MEHYUBOCTH, Moar(pHUKaMOHHAS WU3MEHYHMBOCTb, TeHOTHIHYECKas M3MEHYUBOCTD
(xomMOuHaTUBHAs M MyTauuoHHas). Ilo OKOHYAaHUM ypoKa CIyLIaTeJd BBINOJHSAIOT JOMallHee
3aJlaHueE.

Ypok Ne 24: MeToabl U3y4eHUS TeHETUKH YeJI0BeKa

Bo Bpems ypoka ciaymatenu W3y4aroT: KapuOTHUI YEJI0BEKA, METOAbl U3yUEHUS! TEHETUKU YEJIOBEKa,
IeHEAJOrMYeCKUl, IUTOreHEeTUYEeCKUl, OIM3HELOBbIH, OHMOXMMUYECKHUH, HacIeICTBCHHbIE
3a0oseBaHus dyenoBeka. [1o OKOHYaHUH ypoKa CIyIIaTeNy BRIMOMHSIIOT JOMAIIHEE 3a/1aHue.

Ypok Ne 25: Cenexkuusi. O0beKTbI O0MOTEXHOJIOTHHI

Bo Bpemst ypoka ciaylmaTtenu U3y4aroT: CENeKIHs, METObl CEIEKIIMOHHON paOdO0Thl, HCKYCCTBEHHBII
0TOOp, UCKYCCTBEHHBIH MyTareHes, ruOpuau3anys, TpaJluloHHass OMOTEXHOJIOTUS, XPOMOCOMHas
U TeHHasd MHXeHepud. [JocTHKeHus U nepcrneKkTuBbl cenekuuu. 1o okoHuaHuu ypoka ciaylarenu
BBITOJIHSIOT JOMAIHEE 3a/1aHHUE.

Mooynb Nod, Cucmema u MH0O2000pazue op2anu4ecKo2o0 mupa

Ypok Ne 26: CoBpemennas cucremaruka. llapcrso I'pudsbl. JInmaiankn

Bo Bpems ypoka ciymiaTenu U3y4aroT: COBpPEMEHHas CUCTeMa OPraHUYeCKOro MHUpa, 0COOEHHOCTH
CTPOCHHUS U KU3HENEATSIbHOCTH OJHOKJIETOYHBIX OpPraHU3MOB, OaKTEpUH, apXeH, OJJHOKICTOUHbIC
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BOJIOPOCJH, JPYrM€ TPOTUCTBI, OCOOCHHOCTH CTPOEHUS M JKU3HEIEATENBHOCTH TPHOOB H
auiaiHuKoB. [10 OKOHYaHUM ypOKa CiIylIaTeIu BBITOIHSIOT JOMAIllHEe 3aJJaHue.

Ypoxk Ne27: Bogopociau. MoxoBuaHble

Bo Bpems ypoka ciymaTenud U3y4yaroT: OOIIyI0 XapaKTEepUCTHKY BOAOPOCHEH KaK HU3LIMX
CIIOPOBBIX PACTEHUH, OCOOEHHOCTH CTPOEHHUS U JKU3HEIEATENbHOCTU OJHOKJIETOYHBIX M
MHOTOKJIETOYHBIX BOJOPOCIEH, OCHOBHBIE OTAENbI Bopopociuel (3enensle, bypoie, Kpacuble), ux
3HaUYE€HUE B TPUPOJE W JKU3HU YENIOBEKa; OOIIYI0 XapaKTEepUCTHKY MOXOBHIHBIX KaK HambOolee
NPUMHUTHBHBIX BBICIIUX CIIOPOBBIX pacTE€HUI, 0COOEHHOCTH CTPOEHUS U JKU3HEAEATEIIbHOCTH MXOB
(ma mpumepe Kykymkuna npHa u Cdarnyma), uX pasMHOKEHHE U LIMKJI PAa3BUTHS, POJIb MXOB B
IPUPOJE M 3HAUYEHUE N 4enoBeka. [lo OKOHYaHMM ypoKa CIIylIaTelny BBIIOIHSIOT JOMalIHEe
3a/laHue.

Ypok Ne 28: Beiciine ciopoBbie paCTeHHUS

Bo Bpems ypoka ciymiareny u3ydaroT, IIMKJIbl pa3BUTHS BBICIIMX CIOPOBBIX PACTEHMM, raMeTO(PUT
U copo(UT, pa3MHOKEHHE U IIUKJIbI Pa3BUTHS BBICIIUX CIIOPOBBIX pacTeHui. [1o okoHYaHuu ypoka
CJIyLIaTEeIH BBIIOJHSIOT IOMalllHEee 3aaHKe.

Ypok Ne 29: CemeHHBbIE paCTeHUs

Bo Bpems ypoka ciymarenu U3ydaroT: OCOOEHHOCTH CEMEHHBIX pacTeHHH, apoMopdo3bl
TOJIOCEMEHHBIX U IOKPBITOCEMEHHBIX, LUKIBbl Pa3BUTHS TOJIOCEMEHHBIX U IOKPBITOCEMEHHBIX
pacTeHuii, IBOWHOE OIJIOAOTBOPEHHUE Y IIBETKOBBIX PaCTEHHIA, 00pa3oBaHue U pa3BuTHe ceMeHw. [1o
OKOHYAaHHHU ypOKa CIIyIIATeNIN BIIOJHAIOT JOMAIIHEE 3a/laHue.

Ypok Ne 30: Tkanu pacrenuii. Oco0eHHOCTH PACHOI0KEHUA

Bo Bpems ypoka citymarena u3y4aroT: MHOTOKJIETOUYHbIE PACTEHMS, TKAHU PACTEHUH, 0COOEHHOCTH
CTpoeHHsA, (PYHKIMA M pACIONOXKEHUs TKaHEH B oOpraHax pacTeHHWd, opraHbl pacteHuid. Ilo
OKOHYAHHHU ypOKa CIIyIIATeNIN BBIIOJIHAIOT JOMAIIHEE 3alaHue.

Ypok Ne 31: BereraruBHbIe OPraHbl PAaCTeHHIi: KOPeHb, oder

Bo Bpemst ypoka ciymiaTenu HM3y4yarOoT: BET€TaTHBHBIE OPraHbl PACTEHUMN, KOPEHb, 30HBbI KOPHS,
BHYTPEHHEE CTPOEHHUE KOPHsI, MOOET, MOMIOIIEHNE BOJAbl U MUHEPAJIBHBIX BELIECTB PacTEHUSIMHU,
BUIOM3MEHEHUs T00eroB. [1o OKOHYaHNU ypOKa CITyIIaTeIy BHIMOIHAIOT JOMAIIHEee 3a/1aHue.

Ypok Ne 32: BereraruBHbIe OPraHbl pacTeHHii: cTedesb, TUCT

Bo Bpems ypoka ciymarenud u3y4aroT: cTebenb, CTpOEHUE CTeOsss JPEBECHBIX pPACTEHHH,
TPAHCIIOPTHBIE CHUCTEMBI PACTEHUM, JIUCT, JAbIXaHWE PACTEHUM, NMUTAHUE PACTEHUH, MOIVIOLICHHE
YIJIEKHMCIIOTO Ta3a, TPaHCIMpalus, BBIACICHHE Y PACTCHHH, DPa3fpakKMMOCTb U DPETYIALUS Y
pactenuil. [lo okoHUaHMM ypOKa CITyIIaTe Iy BBIIOIHSIOT JOMaIllHEe 3aJaHue.

Ypok Ne 33: 'enepaTuBHbBIE OPraHbI: IBETOK CeMsi, IJIOX

Bo BpeMms ypoka ciymiaTeny U3y4aroT: TeHEpaTUBHbIE OPIaHbl PACTEHUM, IIBETOK, COLBETHUS, CEMS,
1011, KJ1accudukanus miofos. I1o okoHuUaHUK ypoKa CilyIlaTesH BBIIOIHAOT IOMallHee 3aaHue.
Ypok Ne 34: Kinaccnpukanus nBeTkoBbixX pacrenuii. O0o0menne no pazaeny boranuka

Bo Bpemst ypoka ciyllaTend HW3y4daroT: CHUCTEMaruka LapcrtBa PacTeHus, OCHOBHBIE OTHAEJBI
pacTeHuil U UX O0COOCHHOCTH, KJIACCHI U CEMEHMCTBA I[BETKOBBIX PACTCHUH, 00OOINAIOT 3HAHUS 110
teme boranuka, pemaror 3aganus B ¢popmare EI'D no 6uonorun. I1o okoHUaHMM ypoKa CiTyIIaTenu
BBITOJIHSIOT IOMAIIHEE 3a/1aHHUE.

Ypok Ne 35: HapcrBo KuBorHbie. [IpoTuctbl. 'yOKH M KHIIIEYHOIIOJIOCTHBIE

Bo BpemMs ypoka caymarenud —M3y4aroT:  XapaKTepUCTHKa  IMPOCTEHIINX, IOSBJICHHE
MHOTOKJIETOYHOCTH, CUCTEMaTHKa HapcTBa JKUBOTHBIE, OCHOBHBIE TUIIBI U KJIACCHI )KUBOTHBIX U UX
ocobennoctu, Tun I'yOoku, Thun Kumeunononoctaeie (Crpekatomue). [lo oxoHuaHMHM ypoka
CJLyLIATENH BBIIOJIHSAIOT IOMAIlHEE 3aJaHue.

Ypok Ne 36: Ilnockue u Kpyriibie YepBH

Bo Bpems ypoka citymiarenn U3y4aroT: 0COOEHHOCTH INpejcTaBuresnei tTuna [lnockue yepsu, Tuna
Kpymible 4epBH, IUKIBI pa3BUTHS OCHOBHBIX Napa3uToB. Ilo OKOHYaHMM YpOKa ciyluaTeau
BBITOJIHSIOT JOMAIIHEE 3a/1aHHUE.

Ypok Ne37: Koabuarbie yepBu. MosLII0CKH



Bo Bpems ypoka ciymarenu H3ydaroT: OOIIyI0 XapakTepucTHKy Tuna Kompyareie uepsw,
0COOEHHOCTH BHEUIHETO0 U BHYTPEHHETO CTPOEHMS, MHOrooOpa3ue KOJBYAThIX YEpBEW, UX POJb B
OpUpO/Ie W 3HAUYEHHUE JJs 4YeJOBeKa; OOLIYI0 XapaKTepUCTHKY THMa MOJUIIOCKH, 0COOEHHOCTH
CTPOEHHUS U KHU3HEAEITEIbHOCTH, OCHOBHBIE KJIacChl MOJIIIOCKOB, MX pOJIb B MPHUPOIHBIX
9KOCUCTEMaX U MpaKTUYecKoe 3HaueHue. [10 OKOHYaHUU ypoKa CIIyIIATeIH BBIMOIHSIIOT JOMAIlIHEee
3aJlaHue.

Ypok Ne38: Unenuncronorune

Bo BpeMms ypoka ciymatenu M3ydaroT: OOIIYI0 XapaKTepUCTHKY Tuia YIeHHCTOHOrue, OCHOBHBIE
knaccel: PakooOpasnbie (peuHoil pak, AadHHM, HHUKIONBI — OCOOEHHOCTH CTPOCHHUS, MHUTAHUE,
IpIXaHue, pazMHOkeHue), [laykooOpas3Hble (Mayku, CKOPIMOHBI, KIIEIIH — 0COOCHHOCTH CTPOCHHS,
nuTaHWe, JbIXaHue, 3HaueHue), Hacexkomble (OCHOBHBIE OTPSAIbI, OCOOCHHOCTH BHEIIHETO H
BHYTPEHHEr0 CTPOEHHUS, THUIIBI PA3BUTHUS, POJIb B MPUPOAE U SKU3HU 4YEJIOBEKa); 3HAuCHUE
YJICHUCTOHOTUX B OSKOCHUCTEMax, HX TMPAKTUYECKOE HCIONb30BAHUE U pONb KaK BpeIUTeNei
CEJIbCKOI'0 X0341CTBa U NMEPEHOCUUKOB 3a00seBaHmi. [1o0 OkOHUaHUY ypOKa CIylIaTeau BBITOIHSAIOT
JIOMAIIHee 3a/laHue.

Ypoxk Ne39. Xopnosbie. Hagknace Poiobl

Bo Bpems ypoka ciaymiarenn u3y4aroT BHEIIHEE U BHYTPEHHEE CTPOCHHUE JIaHIIETHUKA, 0COOCHHOCTH
OpraHM3ali KOCTHBIX U XpsAIIEBbIX pblO. [10 OKOHYaHMM ypoKa CIIyIIaTeNy BBIIOIHSIIOT 1OMAallHEE
3a/laHue.

Ypok Ne40: 3eMHOBOAHBIE W TIPeCMbIKAIOLIHECS

Bo Bpemst ypoka ciymiaTenu u3y4daroT: 0COOCHHOCTH BHEIIHETO U BHYTPEHHETO cTpoeHus aMpuduit
U penTHiINi, apomMopdo3bl, MpHUBEAIINE K WX MOsBICHHUIO. [lo OKOHUaHMM ypOKa CIIyIIaTelH
BBITOJHSIOT JIOMAIITHEE 3a/1aHuUe.

Ypoxk Ne 41: IITuusl

Bo Bpems ypoka ciymatenu M3y4yaroT: OCOOCHHOCTH BHEIIHETO0 W BHYTPEHHETO CTPOCHHS MTHII,
apomopo3bl, TpuBeNNIME K WX MOSBICHHIO. [0 OKOHYAaHWUHM ypOKa CIYIIaTeNIH BBHIMOIHSIIOT
JIOMAIIHee 3a/laHue.

Ypok Ne 42: Maekonuraouiue

Bo Bpems ypoka ciymarenu H3y4yaloT: OCOOCHHOCTHM BHEIIHETO M BHYTPEHHETO CTpPOCHHS
MJIEKOTIUTAIOIINX, apoMOpP(O3bl, MPUBEAIINE K UX MOSBICHUIO. [0 OKOHYaHUHM ypOKa CITyIIaTenu
BBITOJTHSIOT JIOMaIlTHEe 3a/1aHue.

Ypok Ne 43: U3meHeHHMe CHCTEM OPraHoOB KMBOTHBIX B 3BoOHUM. O0001IeHHe 3HAHUIN O
pasneiy 3oo0s10rust

Bo BpemMsa ypoka  ciymarend = M3y4yaroT:  JBOJIIOLIMOHHBIE  YCIIOKHEHHS  OpPraHoB
OTIOPHO-/IBUTaTeNIbHOM, MUIIEBAPUTEILHOM, NbIXaTeIbHOM, BBIACTUTENBHON CHCTEM, YCIOXKHEHHE
HEpBHOW CHCTEMBbI M TIOBEICHHUS, O0OOINAIOT 3HAHHS 1O TeMe 300JIOTHS, PEUIaloT 3aJaHus B
dopmare EI'D no 6uonoruu. I1o okoH4aHUM ypoKa CITyIIATENN BBITOIHIIOT IOMAaIlTHEE 3aJaH1E.

Mooynb Ne5. Opeanusm uenoseka u e2o 300p08ve

Ypok Ne 44: Anaromusi 1 pusnosiorus yeaoBeka. Tkanu. OnopHo-ABUraTebHasi CUCTeMAa

Bo Bpems ypoka ciymarenu U3y4daroT: MOHATHE TKAHH, TUIIBI TKAHEW, SIUTENNN, COCAUHUTENbHbIE,
MBIIIICYHbIC, HEPBHAS TKaHb, HEUPOTyMOpalbHAs pPETysius (QyHKIUNA, OpraHu3M KakK eIHHOE
uenoe; J[BM>KeHHe 4denoBeKa, KOCTh, €€ CTPOEHHUE, TUIIbl COCIMHEHHS] KOCTEH, CKEJIET, MbIIIeUHas
cUCTeMa, CKEJICTHBIC MBIIIIBI U UX padoTa, yTomieHHe MbIl. [lo OKOHYaHUU ypoKa CITyIIaTesH
BBIIIOJIHAIOT JIOMAIlIHEE 3aJaHueE.

Ypok Ne 45: HepBHasi cucrema

Bo Bpemst ypoka ciymarenu u3yqaror: peduekc u peduieKTopHas ayra. HepBHas cCCTeMa U e€ poiib
B OpraHu3Me, OTJEJIbl HEPBHOM CUCTEMBI, LICHTpajdbHas HEPBHAS CUCTEMA, CIIMHHOM M T'OJIOBHOM
MO3[, COMaTU4YECKH U BET€TaTUBHBIN OTNIE] HEPBHOW CUCTEMBI. [10 OKOHUYaHMM ypoOKa CiIylIaTesn
BBIIIOJIHAIOT JIOMAIlIHEE 3aJaHue.

Ypok Ne 46: JunokpuHHAsI cMCcTEMA

Bo Bpems ypoka cilymarenau U3y4daroT: jKeJIe3bl SHIOKPUHHOM CHCTEMBI U UX TOPMOHBI, IEWCTBUE
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TOPMOHOB, HApYLIEHUS JCATEIBHOCTH JHAOKPUHHOW CHCTEMBI, B3aMMOCBA3b HEPBHOW U
SHJOKPUHHOW cHcTeM, runorajgamo-runogusapHas cucrema. [lo OkoHUaHUUM ypOKa CIlyIIaTeNnu
BBITOJIHSIOT JOMAIIHEE 3a/1aHHUE.

Ypok Ne 47: Kpos. UMMyHHnTeT. Opranbl KpOBEHOCHOH CHCTEMbI

Bo Bpems ypoka ciymarenu u3y4aroT, BHYTPEHHsISI Cpeia OpraHu3Ma, KpoBb, 3alllUTa OpraHu3Ma OT
Oone3Hell, IMMyHHasi CUCTEMAa YeJIOBEeKa, KIETOYHBIM M TYMOPaJIbHBIII UMMYHHUTET, BPOXKAEHHBIMH,
npruoOpeTéHHBIN crienuuecKuii IMMYHHTET, BOCTIAIUTENILHBIE OTBETH OPTaHU3MOB, KPOBEHOCHAS
cuUcTeMa u e€ OpraHsbl, cep/le, KPOBEHOCHBIE COCYMbI, CTPOEHHE U padoTa cep/ia u e€ perynsus,
aBTOoMarus cepaua. [lo okoH4aHUM ypoKa CIIyIlIaTesy BBIIOIHSIIOT JOMAallHEee 3a/1aHue.

Ypok Ne 48: J/IBuaxeHune KPoBH 110 cocyaaM. /IpIxaresibHas cucremMa

Bo Bpemsi ypoka ciymareny H3y4daroT: KpPyTM KpOBOOOpalIeHMs, JaBJIEHHE KPOBH, CKOPOCTh
MIPOTEKAHMS KPOBBI MO cocydaM. JlpIXaHUE YelOBeKa, €ro poiib, JbIXaTelbHasi CUCTEMA, CTPOCHUE
BO3JYXOHOCHBIX IIyTeH, JETKHe, MEXaHU3M BJOXa M BbIJOXA, >KU3HEHHas EMKOCTb JIETKUX,
perynsuus apixanus. [lo okoHuaHuM ypoka cilyIiarenau BbIIOJHSIOT JOMAIlIHEE 3aaHHeE.

Ypok Ne 49: Opraunsl numeBapennsi. O0MeH BemecTB. Buramuubi

Bo Bpemss ypoka chymarenu u3y4aroT: MHIIEBapUTENbHAas CHUCTEMa YeJIOBEKa, OTJIEJbl
NUIIEBAPUTENILHOTO TpaKTa, MHILEBAPEHHUE B POTOBOM IOJIOCTH, JKEIYJIKE, KHILIEYHUKE,
MUIIeBapUTeNbHbIe kene3bl. OOMEH BellecTB, BUTAMUHBI, X 3HaueHue. [lo oxkoHuaHWM ypoka
CJIyLIaTEeH BBIIOJHSIOT IOMalllHEe 3aaHue.

Ypok Ne 50: Boigesienue. [lokpoBbI TeJ1a

Bo Bpems ypoka ciymaTtend H3ydaloT: MOKPOBBI Tela, KOKa, CTPOCHHWE W (DYHKIMH KOXH,
IIPOU3BOJIHBIE AMUACPMHUCA, POJIb KOXKH B TEPMOPETYJSALIUHU, OPraHbl BbIJCICHUS, BbIACIUTEIbHAS
cucTeMa, CTpoeHHE W (YHKIUH TOYEK, Mpoluecc o0pa3oBaHHS MOYH y 4enoBeka. [lo okoH4aHuu
YPOKa CITyIIATEIN BBINOIHAIOT JOMAILIHEE 3a/1aHHE.

Ypok Ne 51: Ananusaropsl. Beiciias HepBHAs 1eATEJIbHOCTH YeJI0BEKa

Bo Bpemss ypoka ciymarend U3y4arT: CTPOEHHME aHajau3aropa, CTPOCHUE Ivas3a, yxa,
BeCTHOYIISIpDHBIN ~ anmapar, BKYCOBOW ¥ OOOHSATENBHBIM aHAJIW3aTOpbI, BBICIIAs HEPBHAA
NeSITEIbHOCTh YEeJIOBEeKa, MEXaHU3M OOpa30BaHUSA YCIOBHBIX pe(IEKCOB, TOPMOXKEHHUE, THIIbI
TOPMOXEHMSI, JWHAMUYECKUH CTEPEOTHI, IepBas U BTOpasi CUTHAJIbHBIE CHUCTEMBI, pedb U
MBIIUIEHHE, TaMsATh 1 BHUMAaHUE, SMOLMH, TUIIBI BHICIIEH HEPBHOM NESITEIIBHOCTH U TEMIIEPAMEHTA.
[To okoHUaHUM ypOKa CiIylIaTeI BBIIOIHSIOT JOMAIlIHEE 3aJJaHHe.

Ypok Ne 52: Pazmuoxenme. O000mieHHe 3HAHWI MO pasaeny AHATOMHUS W (PU3HOJIOTHUSA
YyeJI0BeKa

Bo Bpemsa ypoka chaymarenu HU3y4arOT: CTPOCHHE PpENpONYKTHBHOW CHUCTEMBl YEJIOBEKa,
0COOCHHOCTH Pa3sMHOKEHHSI; O0OOIIAIOT 3HAHHWS MO TeMe AHAroMus W (U3UOJOTHS YeIOBEKa,
pemaror 3ananus B ¢opmare EI'D mo Ouonoruu. I[lo okoHYaHMM ypoOKa CIIYIIATENH BBITOIHSIOT
JIOMAIIHEE 3a/laHueE.

Mooyns Neb. Ieontoyusa rncusoit npupoowvt. Pazeumue rsncuznu na 3emne

Ypok Ne 53: DJpomonuonnasi teopusi Y. Jlapsuna. CTI. bopnba 3a cymecrBoBaHue W
eCTeCTBEHHBbII 0TOOP. AJanTanun

Bo Bpemst ypoka ciymarenu u3y4aroT: IpeAnoChUIKM BOSHUKHOBEHHS JapBUHU3MA, SBOJIOIIMOHHAS
teopusi Y. JlapBuHa, cuHterndeckas teopuu 3Boitouuu (CTD), HeHTpanpHas T€Opusl SBOJIIOLNH,
3HAYEHHE IBOJIOIMOHHON TeOpuu B (POPMHUPOBAHUH €CTECTBEHHO-HAYYHOU KapTUHBI MUpPa, 60proOa
3a cymecTtBoBaHue, e€ (OpMbI, €CTECTBEHHBIH OTOOp, ero Qopmbl, TOJOBOKH OTOOP,
OpUCTIOCOONIEHHOCT,  OPraHM3MOB  KaK  pe3ylbTaT  MHUKPOIBOJIOIHMH,  OTHOCHTEIHHOCTD
IPUCTIOCOOICHHOCTH OpraHu3MoB. [lo OKOHYAaHMHM ypoOKa CIIyIIaTeId BBIIOJIHAIOT JOMallHee
3aJlaHue.

Ypok Ne 54: Mukpossoouus. Bua, ero kpurepuu. IHomyasinus

Bo BpeMs ypoka ciaymaread H3y4aroT: BHJl, €r0 KPUTEpUU M CTPYKTypa, MOMYJSIHUS Kak
SIIEMEHTApHAasl €IWHUIA SBOJIONUH, CTPYKTypa nomymsudud Ilo OKoHYaHUM ypoOKa CiTyIIaTend
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BBITOJIHSIOT IOMAIIHEE 3a/1aHHUE.
Ypok Ne 55: 3akon Xapau-BaiinOepra

Bo Bpems ypoka ciaymaread U3ydyaroT: OJIEMEHTApHOE SBOJIIOLMOHHOE SIBICHHUE 3aKOH
reHeTnyeckoro pasHoBecus J[x. Xapnau, B. BaitnOepra, ycioBusl €0 BBINIOIHEHUS, PEIIAOT 3a]a4u
Ha MPUMEHEHHE 3aKoHA. |10 OKOHYaHNM ypOKa CITyIIaTeNN BBIMOIHSIIOT JOMAIIHEE 3a/1aHNUE.

Ypok Ne 56: ®akTopsl 3Boonun. BunoodpazoBanne

Bo Bpemst ypoka ciymiaTenu H3y4aloT: 3J€MEHTapHble (DaKTOpPbI (IBHUKYIIUE CHIIBI) SBOIIOLINU,
MYyTaAIlMOHHBIA MpPOIECC, KOMOWHATHUBHAs W3MEHYHBOCTh, nApeid reHoB, 3(dexT ocHoBaTens,
MUTpauu, u3oisauus. [1o OkoHYaHUM ypoKa CIyLIaTeNH BHIMOIHSIIOT JOMAIIHEE 3a/IaHue.

Ypok Ne 57: MaxkpodBoJonusi, e€ J0Kka3arejbcTBa. HanpasiieHus1 ¥ npaBujia 3BOJIOLUH

Bo BpeMs ypoka ciymarend H3y4aloT: MaKpOdIBOINIOLHWSA, €€ HampaBleHUs, OWONOTHYECKU
Iporpecc W perpecc, MyTH IOCTHXKEHHUs Ouomporpecca, apoMopdo3, HIAHOAJANTAIH, OOIast
JereHepalys, METOIbl U3yYeHHUs] MaKPOIBOIIOIHH, OOIINE 3aKOHOMEPHOCTH (IIPaBHIia) SBOIOLNH,
HEOOpaTUMOCTh, aJalTUBHAs paJuallds, HEPAaBHOMEPHOCTb TEMIIOB 3BOMOIMH. [lo OkoHUaHUU
YPOKa CITyIIATEIN BBIMOIHAIOT JOMAILIHEE 3a/I1aHHE.

Ypok Ne 58: I[Ipoucxo:xaenue :ku3Hu Ha 3emiie

Bo BpeMst ypoka ciymarenud HM3y4darOT: HCTOPUS 3€MJIM U METOAbl €€ M3Y4YeHHUs, TUIoTe3a
IOCTOSTHHOTO CaMO3apOXKJI€HUSl )KM3HU U €€ ONpPOBEP)KEHUE, XUMHUYECKas 3BONIOIMS, OMOTEHHBIH
CHUHTE3 OpraHMYEeCKHX BEIIECTB U3 Heopranuuyeckux, onbT C. Mumnepa u I. FOpu, koauepBatHas
runore3a A.M. OnapuHa, runore3a nepBudHoro OyiasoHa k. XonaeitHa, hopMupoBaHre MeMOpaH,
MOSIBIICHUE U DBOJIOIUS MEPBBIX KIETOK, IPOUCXOKICHHE dyKapuoT (cumoOuorenes). [1o okonHuanumn
ypOKa CIIyIIaTeNIN BbIIOIHIIOT IOMAIIHEE 3a/1aHHUE.

Ypok Ne 59: Jpbl. IBoTIOLIHMA PACTUTEIHHOIO U ;)KHBOTHOTO MHpa

Bo Bpemsa ypoka ciymarenud H3y4yarOT: BO3HMKHOBEHHME OCHOBHBIX TI'PYNI MHOTOKJIETOYHBIX
OpPraHU3MOB, KeMOPHUIICKUI B3pPbIB — MOSBICHUE COBPEMEHHBIX THUIIOB, 3TAIlbl 3BOJIOIUU BBICIIUX
pacTeHuil W >KUBOTHBIX, OCHOBHBIE apoMOP(O3bl PACTEHUHl W >KUBOTHBIX, YyIIEOoOpa3oBaHHE,
MaccoBble BBIMUpaHUs. [10 OKOHUaHNU ypOKa CIYIIATEIN BBINOIHAIOT JOMAILIHEE 3a/IaHHE.

Ypok Ne 60: AuTponorere3. O6o01meHue mo pasaeasy IBOJTIOIUA

Bo Bpems ypoka ciymarend H3y4darT: METOAbl AHTPOIOJIOIMH, COBPEMEHHBIE TEOPUU O
IPOUCXOXJACHUH YEJIOBEKA, CXOACTBA W OTIMYMS YEJIOBEKa OT >KMBOTHBIX, IPSMOXOXKIEHUE,
pa3BUTHE TOJOBHOTO MO3Ta M BTOPOM CHUTHAJbHOM CHCTEMBI, JABWXKYILIME CHJIbI aHTPOIIOI€HE3a,
OCHOBHBIE CTaJM{ AHTPOIIOTEHE3a. HBOJIOLUS COBPEMEHHOIO ueJOBeKa, moHsAtue o pace. Ilo
OKOHYaHUU ypOKa CIYIIATENH BBINOIHIIOT JOMAIIHEE 3a/IaHNE.

Mooynb Ne7. Ikocucmemol u npucyuiue um 3aKOHOMEPHOCMU

Ypok Ne 61: Jkosiorusi. Cpenbl 00UTaHUS M IKOJOTHYECKHE (PaKTOPBI

Bo Bpemsi ypoka ciymarend HU3y4yaroT: pasfelibl M METOAbl JKOJIOTHH, Cpelbl OOWUTaHus,
sKoNoruueckre (akTophl, MX Kiaccudukamms, abuormueckwe (HAKTOPHI, CBET, TEeMIIeparypa,
BJIQXKHOCTh, (POTONEPUOAN3M, PUCIIOCOONICHUS PACTEHUIM M KMBOTHBIX K MOAJIEPKAHUIO BOAHOTO
OanaHca, oOIIMe 3aKOHOMEPHOCTH JCHCTBHSI IKOJIOTUYECKUX (pakTopoB, mpaBwio muHuMyMa (K.
Mnpenrens, FO. JInOux), TonepanTHOCTh. [0 OkOHYaHUM ypOKa CIIyIIaTeIH BHIIOIHSIOT IOMaIllHEee
3aJlaHue.

Ypok Ne 62: buornveckue (pakTopbl. 3aKOHbI IKOJIOTUH

Bo BpeMms ypoka ciymarenu u3y4aroT: OMOTHYeCKrEe PaKTOPHI, SKOJOTHICCKUE XapaAKTEPUCTHKU U
CTPYKTypa MOIYJSALUU, KPUBbIE POCTA YUCIEHHOCTH MOMYJISAINH, KPUBbIE BbDKUBAHUS, PETYISIUSL
YUCIIGHHOCTH TIOMYJSIIUHN, IKOJOTHUYECKHe cTparerud BHIOB (r- u K- crparerum), monstue 00
SKOJIOTMUECKOW HHILE BHUAA, MoJenb HKkojgorndeckod Humu Jx.M. XarunHCOHA, NpUHLMI
KOHKYPEHTHOTO MCKJIIOYEHHMs, BUJl KaK cucTema mnonyiasuuid. [lo okoHUaHHM ypoka cCiylaTesnu
BBITMOJTHSIOT JIOMalTHEEe 3a/1aHuUe.

Ypok Ne 63: Jkooruueckne XapakTePUCTUKH NMOMYJISITUM. JKOJOTHYECKHE CO001IecTBA

Bo Bpemst ypoka ciymarenu u3y4aroT: COOOIIEeCTBa OPraHU3MOB, OMOIIEHO3 U €r0 CTPYKTYpa, CBI3U
MEXIy OpraHu3MaMu B OHOILIEHO3e, HJKOCHUCTeMa Kak oTkpbiTasg cuctema (A.[Jx. Tencam),
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(GyHKIMOHAIbHbIE OJNIOKM OpPraHU3MOB B 3KOCHCTEME: NPOAYLEHTHI, KOHCYMEHTBI, PEIyLECHTHI,
Tpopuueckre ypoBHHM, TPOPUUECKUE LE€NU U CETH, MOYBbI U Wbl B IKOCHCTEMAaX, OCHOBHBIE
IIOKa3aTeNId HKOCUCTEMBbI, OMoMacca M MPOJYKIIHs, SKOJIOIMYECKUEe MUPaMUIbl Yhcell, OMOMacChl U
SHEPruM, CYKUECCUH, MX MPUYUHBI, KIMMAaKCHOE COOOIECTBO, YCTOMYMBOCTH COOOIIECTB,
AQHTPOIIOTEHHBIE 3KOCHCTEMBI, arpoleH03, Pa3Iudus MEXIy aHTPOIOT€HHBIMH M NPUPOIHBIMHU
JKOocHCTEMaMH, ypOo3kocucTembl. [l0 OKOHYAHMM YpOKa CIIyLIaTead BBIIOJHSIOT JIOMAallHEee
3ananue. [1o okoHYaHWU ypoKa CIyNIaTeNy BHIMOIHAIOT JOMAITHEe 3a/1aHue.

Ypok Ne 64: buocdepa, eé cocraB. Yuenune B. U. Bepnaackoro. buorennass murpanus
aTOMOB. JKoOJIOrH4ecKue Kpu3nchbl. O0001menue mo pasaeay JKoJIOrus

Bo Bpemst ypoka cirymareinn U3y4aroT: )KHBOE BeIecTBO Onochepsl u ero (pyHKIMH, KPyTOBOPOTHI
BEIIECTB U OMOTeOXMMUYECKUE IIUKIIBI (YIIepoaa, a30Ta), SKOJOTHIYECKUE KPUZHUCHI U UX TPUYHHBI,
BO3/ICHCTBHE YeTOBeKa Ha Onocdepy, 0000maroT 3HaAHUS 110 YKOJIOTHH, PEIIAIOT 3a1aHus B popmare
EI'D no 6uonoruu. [To okoHYaHUU ypoKa CITyIIaTeNy BBITOMHIIOT TOMAaITHEe 3a/1aHue.

Mooyne Ne8. Oooouwenue 3nanuii. Peuwenue 3aoanuii gpopmama EI'

Ypok Ne 65: PemieHue 3BpUCTHYECKHX 32 IaHUI

Bo BpeMms ypoka ciymatenu M3ydaroT: METOIbI M MOAXOIbl K PELICHUIO 3BPUCTUUYECKUX 3a7a4 10
Ouonoruu, TpeOyOIMX BbIXOJA 32 PAMKHU IIA0JOHHBIX PEUICHUH, aHaJIn3a HEOUEBUAHBIX CBSA3EH U
dbopMynHpOBaHHS THUIIOTE3; CTpaTerud pPaldOThI C 3aJaHUSMHU BBICOKOTO YPOBHS CIOXHOCTH,
BKJIIOYAIOIIMMU  UCCIIEJIOBATEIbCKUE  3JEMEHTHI, MHTEPHPETAlUI0 HE3HAKOMBIX  JIaHHBIX,
MOCTPOEHUE JIOTUYECKUX LIETOYeK U MPOTHO3HPOBAHHE pE3yJAbTaToB; pPa3d0p KOHKPETHBIX
PUMEPOB SBPUCTUYECKHX 3a]1ad U3 PA3UYHBIX Pa3/ieioB OMOJIOTHH, TPEHUPOBKY HABBIKOB IIOMCKA
HECTAaHJAPTHBIX PEIICHUNH M OICHKHM MX OWONOTrHYecKod AOCTOBEpHOCTH. [lo OKOHYaHMU ypoKa
CJIyLIaTEeIH BBIIOJIHSIOT IOMalllHEee 3aaHue.

Ypok Ne 66: O6001menue nmo pazaeaxy Oomas 6monorusi. Pazoop 3apanmii EI'J.

Bo Bpemst ypoka ciymiatenu HM3y4aroT: CHUCTEMaTH3alMio U yIIyOleHHe 3HAaHUM 10 KIHOYEBbIM
teMaM paszena "Oomas ouonorus" (YpOBHU OpraHU3AIMK )KU3HHU, KJIECTOYHAS TCOPHUS, XUMUYCCKHM
COCTaB KIIETKH, CTPOCHHE W (YHKIHUU OPraHOMJOB, OOMEH BEIIECTB, YHEPTETHUECKUN OOMEH,
dorocuHTe3, OuocuHTE3 Oenka, AeNeHUe KIETKH); pa30op TUNUYHBIX 3aaanuil EI'D mo manHomy
pasneny, BKJIOUas 3ajaHusi Ha pabOTy C TEKCTOM, CXxeMaMH mpoiieccoB (hOToCUHTE3, OMOCUHTES
Oenka), aHajau3 TaONMMII U TpPaUKOB, pEIIEHHWE 3adad IO MOJEKYIIPHON OHOJOTHH; aHAJIN3
pacmnpocTpaHeHHBIX OMHMOOK U ocBOeHHE 3(P(PEeKTUBHBIX CTpaTeTHil pEUIeHUs 3aJaHUil pPa3HBIX
TUTNOB (C BBIOOPOM OTBETA, YCTAHOBIEHHEM COOTBETCTBUS, MOCIEAOBATENbHOCTH, Pa3BEPHYTHIM
orBeToM). [1o OKOHYaHMM ypoKa CIIyIIaTeNy BBIIOIHSIIOT IOMAIIHEE 3aaHHE.

Ypok Ne 67: O600menue no pazaeay Oomas omosiorusi. Pazoop 3ananunii EI'J

Bo Bpemst ypoka citymiateian n3ydaroT: MPOAO0JDKEHNE CHCTEMaTH3alliK 3HaHu 1o pa3zaeny "OO6mas
Ouonorus" ¢ akIeHTOM Ha 0oJjiee CI0XKHbBIE aCTIEKTHI (PErysius MPoLeccoB B KIETKEe, 0COOEHHOCTH
CTpoeHHA W (YHKUUI KIETOK pasHBIX THUIIOB, BUPYCHI); YIIyOJeHHBIA pa3dop 3amanuii EI'D
MOBBIIICHHOTO M BBICOKOTO YPOBHS CIIOKHOCTH MO TeMaM ypoka Ne66 W HOBBIM TeMaM, BKJIIOYas
KOMIUIEKCHBIE 33Ja4M W 33JaHMsS HA CONOCTABJIEHUE IPOLIECCOB; OTPAOOTKY HABBIKOB PELLEHUS
3amaHuil yactu 2 (pa3BepHYTHIM OTBET) C yYE€TOM KPHUTEPUEB OICHUBAHMS, aHAIU3 TPYIHBIX
BOIMIPOCOB M THUMHUYHBIX "noBymiek" B popMmynupoBkax 3amaHuid. [1o okoHUaHHM ypOKa CIyliaTesn
BBITMOJTHSIOT IOMaIlTHEe 3a/1aHue.

Ypok Ne 68: O6o0menne no pasgenay I'enernka. Pazoop 3anannii EI'D

Bo Bpems ypoka ciymiarend H3y4aroT: CUCTEMAaTHU3alMI0 U YIIyOlieHHWe 3HaHWM MO0 OCHOBHBIM
teMam pazznena "lenetuka" (3akoHbl MeHens, CLEIJICHHOE HAcJeJOBaHUE, HACIEI0BaHUE,
CLETUIEHHOE C MOJIOM, B3aUMOJCHCTBHE T€HOB, T€HETHKA MOMYIISIIIUM, MyTallul, METOAbI TE€HETHKN);
pa3dbop © peleHHe TEeHEeTHYECKHWX 3a/Jad BCeX THUMOB (MOHOTHOpHIHOE, AUTHOpHIHOE
CKpeIlMBaHKe, aHAJTU3UPYIOIee CKpelIBaHKUe, HaCIe0BaHUE TPy KPOBH, CLUEIUICHHOE C M0JIOM,
COCTaBJICHUE U aHAJIU3 POJOCIOBHBIX); pa30op TUNMUYHBIX 3agaHuil EI'D no reneruke, BKitodas
0CcOOeHHOCTH O(OPMIICHUSI PEUICHU 3aJa4 U OTBETOB HA TEOPETHUYECKUE BOIPOCHI; aHAIH3
pacnpocTpaHeHHBIX OmKOOK. [1o OKOHUaHMM ypOKa CITyIIaTeH BBIIOIHAIOT JIOMalIHee 3aaHue.
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Ypok Ne 69: O6o0menne no pasgeay I'enernka. Pazoop 3anannii EI'D

Bo Bpems ypoka ciymatend W3ydaroT: pelIeHHE CIOXKHBIX U KOMOMHHPOBAHHBIX T€HETHYECKHUX
3a/1a4, BKJIIOYAIOIIUX HECKOJBKO THUIIOB HACIEAOBAHMS, B3aUMOJCWCTBUE TE€HOB, aHaJU3
HacJIeJIOBaHUs B NOMysinusx (3akoH Xapnau-BaiinGepra); pa30op 3aganuii EI'D Bbicokoro ypoBHs
CJIIO)KHOCTH 110 TEHETHKE, B TOM YHCIIE 33/1a4 C HECTaHJAPTHBIMH yCIOBUSMU U 3aja4, TPeOYyIOImUxX
pPa3BEpHYTOTO  aHaJM3a; yNIyOJEHHOE PAaCCMOTPEHHE BOIMPOCOB  MOJICKYISPHBIX  OCHOB
HACJIEJICTBEHHOCTH M M3MEHYMBOCTH B KOHTEKCTe 3amanuii EI'D; oTpaboTky cTpareruil pemenus u
odopMIIeHHsT OTBETOB Ha 3aJlaydl YacTH 2; aHAJIM3 TPYAHBIX CIIy4aeB W HIOAHCOB T€HETUYECKHUX
3aKkoHOMepHocTel. [1o OKoHYaHUM ypOKa CITyIIaTEeN! BHITIOTHSIOT IOMAaITHEE 3aaHHe.

Ypok Ne 70: O6061enue no paszaeay boranuka. Pazoop 3ananuii EI'D

Bo BpeMs ypoka ciymarenu H3y4yaloT: CHCTEMaTH3alMio 3HaHWi 1o pasaeny "boranuka'
(cucrematuika pacTEeHUM, CTPOCHHUE U IKU3HENEATENbHOCTh HU3IIMX U BBICHIUX PACTCHH,
OCOOCHHOCTH BOJOPOCHEH, MXOB, TMAalOPOTHUKOB, XBOIIEW, IUIAyHOB, TOJIOCEMEHHBIX U
MOKPBITOCEMEHHBIX, UX PA3MHOXKEHHE M IUKIIBI Pa3BUTHS, TKAHU U OPTaHbl I[BETKOBBIX PACTCHHM,
nporecchl (OTOCHUHTE3a, AbIXaHUs, TPAHCIHPAIUH, MUHEPAJIHLHOTO MUTAHUSI Y PACTEHHUN); pa3doop
TUNUYHBIX 3a1anui EI'D mo 6oTanuke, BKIIIOYas 3aJaHUsl HA PACIIO3HABaHUE OPTaHOB U TKAHEH 10
pUCYHKaM, OTpeAeNiecHHe CHUCTEeMAaTUYEeCKONM MPHUHAJICKHOCTH, aHalu3 IHUKIOB Pa3BUTHUA,
CpaBHEHHUE TPYII PACTEHUI; aHAIHM3 3aJaHUIl HA YCTAHOBJICHHUE IMOCIEI0BATEILHOCTH MPOIIECCOB
(Hampumep, ABOHHOE OIUIOAOTBOPEHHUE) U COOTBETCTBHUS MPU3HAKOB; pa3z0dop pacrnpoCTpaHEHHBIX
omuOoK. [1o oOkoHYaHUU ypOKa CITyIIATeNId BBITIOIHSIOT JOMAITHEE 3a/JaHue.

Ypok Ne 71: O0o0menue nmo pasjaesnay 300/10rusi, IBOMKOIMA U JKojgorusa. Pazdop 3apanmii
EI'D

Bo Bpems ypoka ciymarend HW3ydaroT: CHUCTEMaTH3allMi0 3HaHUW 1o pasznenam "3oonorus”
(OCHOBHBIE THIBI U KJIACChl JKMBOTHBIX, WX XapaKTEpHbIC MPHU3HAKH, HBOJIIOIMOHHBIC CBS3H),
"Opomronusa"  (ABMOKYIIME  CWJIBI, JOKa3aTelbCTBa, IMyTH W HANpPaBICHUS  HBOIIOLUH,
BUJI000pa30BaHUE, MaKpOIBOIIONUs) W "Dkonorus" (IKomormueckue (GaxTophl, MOIMYISIUH,
9KOCHCTEMBI, Ouocdepa, KpyroBopoThl BeIIEeCTB); pa30op KOMIUIEKCHBIX 3amaHuii EID,
OXBAaTBIBAIOIIUX 3TH B3aMMOCBSI3aHHBIC Pa3/ielibl, BKIIOYAs 3aJaHUsl HA OINpPECIICHUE OPraHu3MOB
M0 OMMCAHUIO WM PUCYHKY, aHAJIU3 MUIIEBBIX LENel U ceTell, cpaBHEHHUE MMy Tell SBONIOINH TPy,
pelieHue 3a1a4 1o 3KOJIOTUU MOMYJISINMA, aHATU3 TPUMEPOB JACHCTBUS ABUKYIIUX CHII IBOJIIOINH;
pa30op 3a/aHuil Ha YCTaHOBJICHHE MOCIEI0BATENILHOCTH YBOJIONMOHHBIX COOBITHIT U COOTBETCTBUS
9KOJIOTUYECKUX TIOHATHI; aHAJIN3 TUITUYHBIX OIMMUOOK B OTBETAaX MO JaHHBIM TeMaMm. [1o okoHuaHuu
ypOKa CIIyIIaTeNN BBITOIHSIIOT IOMAaITHEe 3a/1aHue.

Ypok Ne 72: O0oOmeHue no pasaeay Anaromusi U pusuosiorus yesnoseka. Pazoop 3aganmi
EID

Bo Bpemsi ypoka ciymaTteld HW3ydYarT: CHCTEMATH3AIMI0 M YIIyOlleHWEe 3HAHUU 1O pas3uery
"Anaromusi W (Qusnonorus dYenoBeka' (cTpoeHue, (YHKIMM W THUTHEHA CHCTEM OPraHoOB:
OTIOPHO-/IBUTaTEIbHAS, MMOKPOBHAs, KpOBEHOCHa, muMmdaTrraeckas, JbIXaTeNbHasl,
MUIIEeBApUTENIbHAS, BbIICTUTENIbHAS, HEPBHAs, JHIOKPUHHAS, AaHAM3aTOPhl, Pa3MHOXKEHUE U
pasButHe); pa3zdop TUNUYHBIX 3amaHuil EI'D mo aHatoMuu W (U3HONIOTHH YeNIOBEKa, BKIIOYAs
3aaHusl Ha paboTy ¢ pUCYHKaMu (OpraHbl, CUCTEMbI, TKAHU), aHAJN3 CXEM PETYJISIUH MPOLECcCOoB
(HepBHas, TyMOpaJibHAas), YCTAHOBIIEHHE COOTBETCTBHUS MEXIYy OPraHaMU/CTPYKTypaMu H HUX
GyHKIMSIMH, aHAJIW3 TOCJIEACTBUI HapyIIeHUi B paboTe cucteM; pa30op 3aJaHuil Ha MPUMEHEHUE
3HAHUWA O 370OPOBOM 00pasze KU3HU U NMPOPUIAKTHKE 3a00JICBaHUI; aHAIHM3 PACIPOCTPAHECHHBIX
OLIMOOK M CJIOXKHBIX BOMPOCOB paszzaena. [lo okoHyaHuu ypoka ciaymiateiau BBIIOJIHSIIOT JOMallHee
3aJlaHue.

Hrorosas arrecrauusi: TectupoBaHnue

2.4. KagpoBoe obecnieueHue

Peanmauml IIporpaMmbl O6€CHC‘II/IBaCTCH IegarorntyeCKNuMun Ka,[[paMI/I, HNMCHOIIIMMHU BBICIIICC
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npogeccroHalbHOEe 00pa30BaHUE U OTBEUYAIOIIMMU KBAIU(UKAIIMOHHBIM TPEOOBAaHUAM, YKa3aHHBIM
B KBaJM(UKALMOHHBIX CIPAaBOYHMKAX, M (WIM) NPOPECCHOHAIBHBIM CTaHAAapTaM, B paMKax
M3y4aeMoro LHKJIA.

2.5. MarepuajbHO-TeXHHYeCKOe U MPOrpaMMHOe olecriedeHre peain3auuu NporpaMmbl
000 «TOYKA 3HAHUN» pacnionaraer MaTepraibHO-TEXHHUECKON 0a30H, oOecreunBaroe

MPOBEJCHUE BCEX BUJOB TUCIUIUIMHAPHOW M MEXIUCUUTUTMHAPHOW MOATOTOBKH, UTOTOBOMN
aTTeCTAlU! CITyIIaTeNIeH, TPEyCMOTPEHHBIX YUeOHBIM TTAHOM:

MecTo paboThl penojaBaress
CTOJ1 C 31EeKTPONOIBEMHUKOM;

MownuTtop (nuaronais 70-80 cm);

Max6yk PRO namsarte 1TO cunbBep (amoMuHui);
Kamepa Canon legria HF G26;
Pa3zserBuTens (Baseus);

Black Magic (UltraStudio Recorder);
Ctyn oucHbli;

[ratus mst kameps! (hama);
Crabunuzarop Hanpsikenus 0.4;

CereBoii GUIIBTD;

Codrbokcet Ha 400 Bar;

Cron mozicTaBka (7151 TPUHAAJICKHOCTEN);
Jlocka menosas 170/120 cm.;
Paguocucrema BOYA BY-WM4 PRO-K2;
[Tnanmer Apple iPad 10.2 Wi-Fi 64GB;

Apple Pencil

S N X X S S XS X X X X X X X 1 «

Breinenennas nmuaus Mateprer 100 m6/c

[IporpamMMel Il BeACHHS BEOUHAPOB:

OmneparmonHas cuctema - macOS Sierra 10.12.6
OBS Studio - 29.0.2
AnyDesk

QuickTime player

S N X X

Safari browser

IIporpammHoe oGecrnevyeHue: JHIICH3MOHHBIE CHCTEMHbBIE MPOTpaMMBbl, O0O0ECHEeYnBaIOLINE
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B3aMMOJICHCTBUE BCEX APYTMX IMpOrpamMm C OOOpPYJOBaHHEM M B3aUMOJAEHUCTBHE I0JIb30BATEN
NEPCOHAIBHOI0 KOMITbIOTEpA C MIPOrpaMMaMu. YHHUBEpCcaIbHble OQUCHbBIE MPUKIIAIHBIE IPOIPAMMBI
u cpeacrea MKT, Hanpumep, nmporpamma NOATOTOBKH NPE3€HTALMN; HcIoib3oBaHue VHTepHeTa,
AJIEKTPOHHOM MOYTHI; UCIOJIb30BAHUE aBTOMaTU3MPOBAaHHBIX MIOMCKOBBIX cucTeM MHTepHeTa.
WNudopmannonno-odpasoBaTenbHas cpefa BKIouaeT B cels oOpasoBarenbHyto LMS «Touka
3HaHUI.

ObpazoBarensHast LMS «Touka 3nanuii» obecnieunBaet uepe3 MIHTEpHET 10CTyM K:

- BNEKTPOHHBIM HHYOPMALMOHHBIM U 00pa3oBaTensHbIM pecypcam OO0 «TOUKA 3HAHU»;

- JIOCTYIl K HOPMAaTHBHBIM U OPraHU3allMOHHO-METOAMYECKUM JTOKYMEHTAM, PENIaAMEHTUPYIOLIUM
o6pazoBarenbHblil mponecc 8 000 « TOUKA 3HAHUI»;

- CUCTEMY 2JIEKTPOHHOTO yuéTta ciymareneif; (cm. [lonoxenue)

- B3aMMOJEHCTBHE CIIyIIaTeNel ¢ MpernojaBaTensiMu, OpraHn3aTopaMu 00pa30BaTeIbHOIO Mpoliecca
u agmunuctpanuein OO0 «TOUKA 3HAHU. (cm. [Honoxenue)

2.6. ®opMma aTTecTallUi U OIEHOYHbIE MATEPHAJIbI

[IporpaMMoli mIpenyCMOTPEH TEKyIIMH KOHTPOJIb B BHAE JOMAIIHETO 3aJaHHUs W TECTOB,
pa3MeNICHHBIX B Ypokax Ha obpasoBarenbHOU LMS «Touka 3HaHMID», MPOMEKYTOUHBIA KOHTPOIH B
BUJI€ TECTOB, COINIACHO Y4EOHOMY IIJIaHYy.

Wrorosas artecTaiusi npoBOAUTCS B BUE TecTa. MITOroBslil TeCT BKItOUaeT B ceds 12-20 Bompocos.
JUis yCcHemHoro NpoxXokAeH s TeCTa HE0OX0IMMO IPAaBUIbHO BBIIOJIHUTE HE MeHee 60% 3anaHuil.
OOyuaromuecs AOIMYCKalOTCS K MTOTOBOM aTTeCTAllUM IOCie H3ydeHus Mojyneld mporpaMMbl B
o0beMe, NPeyCMOTPEHHOM yU€OHBIM IUIAHOM IPOTPaMMBI.

OneHka KayecTBa OCBOEHUS y4eOHOM IporpaMMbl IPOBOJUTCS B IPOLIECCE UTOIOBOM aTTECTAllH B
(dopme TecTUpOBaHUS.

Onenka Kpurepun

3auTeHo OreHka «3auTeHO0» BBICTABIIACTCS O0yUaIOMEMYyCs,
MIPOJEMOHCTPHUPOBABIIIEMY TBEPAOE U BCECTOPOHHUE 3HAHUS MATEPHUAIHI,
yMEHHUE TPUMEHSTD MOJIYYCHHBIC B paMKaX 3aHATHH MPAKTUYCCKUE HaBBIKU
1 yMeHus. JlocTHKEeHHS 3a epro 00ydeHUs U pe3ylbTaThl TeKYIIeH
aTTeCTaIluy JEMOHCTPUPOBATIN OTIIMYHBIN YPOBEHb 3HAHUN M YMECHUM
oOyuaromierocsi. He menee 60% mpaBHIIBHBIX OTBETOB ITPH PEIICHUN TECTA.
He 3auTeHo Onenka «He 3autreno» BeicTaBnseTcs o0yyaroniemMycs, KOTOPBIi B
HEJIOCTAaTOYHON Mepe OBIIACIT TECOPETHUSCKIM MAaTEPHUATIOM 10
TUCHUILTUHE, TOMYCTUI P TPYObIX OMKUOOK MPH BHIMOIHEHUN
MIPAKTHYECKHUX 33JJaHUH, a TAK)KE HE BBITIOJTHIII TPCOOBAHHUIA,
MPEIbABISIEMBIX K IPOMEKYTOUHOI arTecTanuu. JJlocTikeHus 3a nepuos
0Oy4eHUS B Pe3yIbTaThl TEKYIIEH aTTeCTalluy JEMOHCTPHPOBAIIN
HEY/IOBJIETBOPUTEIIHLHBIA YPOBEHb 3HAHUI U yMEHUI 00y4aromerocs.
Menee 60% npaBUIIbHBIX OTBETOB MPH PEIICHUH TECTA.

IIpuMepbI OLIEHOYHBIX MAaTEePUAJIOB TeKYIIero KOHTPOJIA

Monynb Nel. buonorus kak Hayka. JKuBble CHCTEMBI U UX U3YUYEHHE

Ypox Nel: Beenenue B Omosioruio. buosiornyeckue Hayku. CBoiicTBa KHBOro. YPOBHH
OpPraHu3anMu KU3HH.

1 wacme.
1. Paccmorpure Tadnuny «buosiorusi Kak Hayka» W 3amoJHHTE NMYCTYI0 SAYeiKy, BIHCAB
COOTBETCTBYIOLIUI TEPMHH.
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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

Paznen Omosnorumn IMpumep
OKOJIOTUS IIumeBrie nenu

[IpoBeneHne HEPBHOTO UMITYJIbCA

2. Paccmorpurte tabiauny «buosormsi kak Hayka» W 3aN0JHUTE NMYCTYI0 siYelKy, BIHCAB
COOTBETCTBYIOLIMI TEPMHUH.

Pasnen 6uosnoruu IIpumep
IuTonorus Crpoenue 3HI0IIa3MaTUYECKOM CETH
? CrpoeHure NoIKeTyI04YHOM Kele3bl

3. PaccmorpuTte Tadumny «buonorns kak Hayka» M 3all0JIHMTe IYCTYI0 si4eiiKy, BIHCaB
COOTBETCTBYIOIIUI TEPMHH.

Paznen 6uosnornu IMpumep
T'enernka 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH U U3MEHUYUBOCTH
? BripaboTka ycinoBHoOro pediekca — BbIICICHUE CIIOHBI Ha BUJT JIMMOHA

4. Paccmorpure Tadiuny «Bkiaa y4eHoOro B pa3BuTHe JAHHOW HAYKW» M 3alI0JIHUTE IYCTYIO
fi4YeiiKy, BIMCAB COOTBETCTBYIOIIMA TEPMHH.

Pa3znes Omosnoruun Bkuiag yueHOro B pa3BuTHe JaHHON HAyKH
duznonorus Meunukos 1. 1. — ¢aromurapHas Teopusi UMMYHHUTETA
? K. JIunnei — OuHapHas HOMEHKJIATypa

5. Paccmorpure Tadiamuny «buoorHs Kak HayKa)» W 3al0JHUTE MYCTYI0 siYeilKy, BIHMCAB
COOTBETCTBYIOLIUI TEPMHH.

Pa3nes Omosnornn O0beKkT n3yueHust
? Hckonaemble nepexoHbie (OpMbl OPraHU3MOB
AnaroMus CrpoeHne BHYTPEHHUX OPraHOB

6. Paccmorpute Tabuuny «buosiormss kak Hayka». 3anuMimiMTe B OTBeTe NPOMYLIEHHBIH
TEePMHH, 0003HAYEHHBbIH B TA0/IMIIe BONPOCUTEILHBIM 3HAKOM.

Pa3pen omosorun O0beKT u3yueHus

? Bnusiaue (akropoB okpyxaromeil cpeabl Ha YUCICHHOCTh IMOIYJIALY
YKUBOTHBIX JIOIIAIN

ITameonTomorus Hckonaemble OCTaHKH KUBOTHBIX
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2 yacmeo.

Paccmotpute cxemy, n300paXkarolyo YpoBHI OpraHU3alyu >KU3HU:

Monekynspubiit — Knerounsiii — TkaneBblit — Oprannbiii — OpraHu3MeHHbIH — DKOCUC
temHbIl (broreonenornueckuit) —IlomynsuonHo-Bun0BO — bruocdepHslii

3ananme 1. B cxeme nonmymena OJJHA ommOka B nocienoBaresibHOCTH ypoBHeH. Haitnute
Y 3alAIINTE Ha3BaHUE YpOBHs, koTopblii crout HE Ha cBOoeM MecrTe.

3aganme 2. YKaxuTe, HA KaKO€ MECTO B TPABWIBHOW MOCJEIOBATEIHHOCTH €T0 HYKHO
IIOCTaBUTh.

3aganue 3*. Kakue ypoBHM OpraHu3aliuy >KM3HU COBIAJAIOT Y 3BIVICHBI 3€JIEHOM?
IIpumepbl OLIEHOYHBIX MATEPHAJIOB IPOMEKYTOUYHOT0 M HTOTOBOI0 KOHTPOJIS
Monynb Nel. buonorus kak Hayka. JKuBble CUCTEMBI U UX U3YYECHUE

Exemecsaiunoe TectupoBanue Nel.

1. PaccmoTpute Tadauny '"MeToabl O0MOJOTrHYECKHX HCCJIEIOBAHUI" M 3al0IHUTE
siueiiky, BIHCAB COOTBETCTBYIOIIUI TEPMHUH.

YacTHOHAy4YHbIE IIpumep npuMeHeHHus
METO/IbI

Xpomatorpadus |BeineneHue pa3inyHbIX THIIOB XJIOPOGUIUIOB U3 KIETOK 3€JIEHBIX BOJOPOCIIEH

?

32
WN3yuyenue pacupeneneHus aToMoB P 110 IpOBOAAIIMM TKaHsAIM ropoxa

2. DKCNEePpUMEHTATOP H3MepPsl KOJUYEeCTBO JPUTPOIUTOB M OCTATOYHBIN 00beM JIerKMX
CIIOPTCMEHA 0 W Mocjde TPeHUpPoBOK. Kak H3MEHUTCS KOJIUYECTBO 3PUTPOLHUTOB H
OCTATOYHbI 00beM JIETKHX Yy CIHOPTCMEHOB IIOCJe OJHOIl TpeHUpPoOBKkM? s Kaxmou
BeJIMYMHBI ONpeJe/inTe COOTBETCTBYOIIMI XapaKkTep ee U3MEHEHHA:

1) yBenuuunach

2) yMEHBIINIIACh

3) He U3MEHUIIACh

3anumute BeIOpaHHbIC U(PHI T KK10M BenMuuHbL. [[Mbphl B OTBETE MOTYT MOBTOPSATHCA.
Kon4ecTBO 3)pUTPOIUTOB OcCTaTOYHLIN 00bEM JIETKHX

3. CkobKk0 HyKJIeO0THAOB B 3penoit moJsexkyile nPHK komupyror ¢pparmenTt moammenruia,
coziep;kamuii 25 aMHHOKUCJI0T? B oTBeTe 3anMIIKTE TOIBKO COOTBETCTBYIOIIEE YHCIIO.

4. Omnpeneanre BepoTHOCTL B % pOXIeHHS TOMO3MIOTHOH pelecCHBHOW 0co0M mpH
MOHOTHOPHIHOM CKpeIIMBAHHM [BYX TreTepo3uror. B orBere 3anumuTe TOJBKO

COOTBETCTBYIOLIICE TUCIO.

5. Kaxkoii uudgpoii 0003Ha4eH pakTop, BJAUSIOIINI HA MOSIBJICHUE SITHA HA CIIMHE KPOJIMKa?

eCTecTeeHHBIE YCNOBWA

e >4 g




6. YcraHoBHTEe COOTBETCTBHE MEKAYy XapaKTePUCTUKAMH M BHJIAMH W3MEH4YHMBOCTH,
0003HaYeHHBIMHU HU(pamMu HA pucyHke 1, 2: K Ka:K10ii MO3UINU, TAHHOH B MEPBOM CTOJIOIIE,
nogdepuTe COOTBETCTBYIOLIYIO MO3ULMIO U3 BTOPOIO CTOJI0LA.

!

1 2

nen

B
NoBLILLEHHaRA
Temneparypa
XAPAKTEPUCTUKHA BU L
A) ObIBacT KOMOMHATHBHAS U MyTaIHOHHAS 1)1
b) nposiBiIsieTCs o1 BO3ACHCTBUEM (DAKTOPOB CpeJIbl 2)2

B) nepenaércs no HACIENCTBY
I") nposiisiercs 6imarogapst KpOCCUHITOBEDY
) TpyHIoBas
E) neiicTByeT B npesiesax HOpMbl peakliuu
3anuiuTe BoIOpaHHbIE U PHI I10]] COOTBETCTBYIOIIUMHU OyKBaMHU.

7. Bvibepume mpu éepnvix omeema u 3anuuwiume yugpul, 100 KOMOPbIMU OHU YKAZAHDYL.
Kakue u3z npusedeHHbIX npusHaxkog XapaxmepHvl O U300PANCEHHOU HA PUCYHKE
CMpYKmypuvl Kiemxu?

1) monynpoHUIaeMocThb

2) oOpa3oBaHue CyOBeIMHUIL
3) OUIUTIUIHBIN CITOH

4) doronus BoabI

5) nuddysus kucmopoma

6) cuHTe3 OenKa

8. YcraHoBHTEe mNOC/IEAOBATEBHOCTh NPOLECCOB NpH OHOCHHTe3e Oelka B
KJIeTKe. 3aNMIIUTe COOTBETCTBYIONLYIO NOCIe10BaTeIbHOCTD Hudp.

1) OTpBIB MOJMUMENTHIHON LEMH OT PUOOCOMBI

2) pabora PHK-nonumepasst Ha JJHK-matpuie

3) Beixog nPHK u3 sigpa

4) oOpa3oBaHME MENTUIHBIX CBI3EH

5) oGpazoBanue eaunoro komuiekca ”PHK ¢ pubocomoit
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9. Ha pucyHke mol KakuM HOMepOM H300pakeHa PpacTUTeIbHasi TKaHb, 00pa3ylolias
KOpPHeBbIe BOJIOCKHU?

10. YcraHoBUTe COOTBETCTBHE MEXKAY XAPAKTEPUCTHKAMM W PACTHTEJbHBIMH TKAHSIMH,
H300pa’keHHbIMH Ha pucyHkax 1, 2, 3: k Kaxa0il NMO3MUINMH, JAHHOH B NEPBOM CTOJI0LE,
noadepuTe COOTBETCTBYIOILYIO MO3UIIHIO U3 BTOPOI0 CTOJIONA.

XAPAKTEPUCTUKHA TKAHU
A) HOKpbITa KYTUKYJIOM 1)1
B) comepxut X10pohuiI 2)2
B) BBINOJHSICT 3aIUTHYIO (PYHKITHIO 3)3

[') yuacTByeT B POTOCHHTE3E
) coCTaBHas 4acTh Jiy0a

E) o6pa3zoBana kamOuem

3anuiuTe BEIOpaHHbIE HUQPHI 10T COOTBETCTBYIOIIUMHU OyKBaMHU.

11. Bei0epuTe Tpu BepHBIX 0TBETA M 3alMIINTE HU(PBbI, N0 KOTOPLIMH OHHU YKa3aHbl. Kakue
YTBep:KAeHHs O JUCThAX ABJIAIOTCH BePpHbIMH?

1) J1r00BIE KOJIOUKHU - BUJOM3MEHEHHBIC JINCThS

2) aCCUMUJISIIMOHHAS TKaHb 00pa3yeT MOKPOBBI JTUCTA

3) paboTa yCThHII OTIpeNeNsIeTCsl TYPTOPHBIM JJaBICHHEM B UX KJIETKax

4) npocThIe TUCThS UMEIOT OJJHY JHCTOBYIO IJIACTUHKY

5) JKWIJIKM JIUCTA COAEPIKAT IPOBOISALINE TyUYKH

6) B X0JI€ IBOJIIOIIMH Y BOJAOPOCIICH MOSBUIIUCH JTUCThS

12. YcraHoBHTE MOC/I€I0BATEJIbHOCTh CHCTEMATHYECKHMX TPYNIl OPraHM3MOB, HAYMHASA C
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€CaMOro HU3KOI0 paHra. 3anuiuuTe cOOTBETCTBYIOLLYIO MOC/I€10BATEIbHOCTh U (P.
1) Mnexkonuratomue (3BepH)

2) Knetounsie

3) DykapuoThl

4) XopaoBbie

5) Ilnanenrapusie

6) [lo3BOHOYHBIE

13. Kakoii nugpoii 0003Ha4eH oprad, B KOTOPOM NPOMCXOAUT CO3peBaHue (OLTHKYIOB?

14. YcraHoBHTE COOTBETCTBHE MEKIY XapPAKTePUCTUKAMHU U OPraHaMu, 0003HAYeHHBIMHU HA
pucyHke Bbilie nudpamu 1, 2, 3: Kk KaxK1A0i MO3UIMKU, JAHHOI B MEPBOM CTOJI0LE, TOA0EepUTe
COOTBETCTBYIOIIYIO MO3UIUIO U3 BTOPOr0 CTOJI0LA.

XAPAKTEPUCTHUKA OPI'AH
[A) MECTO CHUSHHUS OBOIIATA CO CIIEPMATO30MIOM 1)1
b) comepKUT MHOXKECTBO TalIONIHBIX KIETOK 2) 2
B) BBICTIIAaH MEpLATEILHBIM IUTEINEM 3)3

[") cCeKpeTHpPYET TECTOCTEPOH
) B HOpME SIBJIICTCSI MECTOM MMILIAHTAIIMH 3apOJIbIIa
E) nMeeT B CTEHKE TPH CJIOS MBIIIIIT
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3anummure BI>I6paHHBIe I_[I/I(I)pbl noJg COOTBETCTBYOIINUMU 6y1(BaMI/I.

15. BpiGepuTe TpH BepHBLIX OTBETA W3 IIECTH U 3aNMUIIUTE HUQPBI, MOI KOTOPHIMH OHH
yka3anbl. Kakue opranbl oTHOCATCS K M0JI0BOI cucteme?

1) TMaHUKN

2) marka

3) mpencraTenpHas xene3a

4) HaOYEYHUKHU

5) MonouHas kene3a

6) TUMyC

16. YcraHoBHMTe TMOC/I€I0BATEJbHOCTh CONMOAYHMHEHHUS] CTPYKTYP OpraHu3Ma
YeJIOBeKa, HAaYMHAA € HauMeHbIIeld. 3anumuTe  COOTBETCTBYIOIULYIO
10CJIeA0BATEeNIbHOCTh HH(P.

1) cuHanTHYeCKUi My3bIpeK

2) ueHTpanbHasi HEpBHAs CUCTEMA

3) HelpoH

4) ronoBHON MO3T

5) cocynonBUratenbHbINi pedIeKTOPHBIN LIEHTP

6) MpomOATOBaTHIA MO3T

17. IlpoyuraiiTe TekcT. BoiOepuTe TP NpeaioKeHUsi, B KOTOPBIX 1aHbl BepPHbIe ONUCAHUA H
NpUMepbl 0M0JI0OrHYecKOro perpecca. 3anuiuuTte HMQpPbI, 01 KOTOPLIMHA OHU YKA3aHBbI.

(1) B Hexomopbvlx cIy4asx UUCIEHHOCMb U apeanl Hekoe0d pacnpoCmpaHesHHo20 6udd
cokpawaemcs, u 8uo gvimupaem. (2) Yucnennocmos amypcko2o ocempa ne npesviuiaem 2 mvlcay
ocobetl U NOCMOSHHO COKpAWaemcs uU3-3a OPAKOHbEPCKO20 NPOMBICIA U 3acpsA3HeHUs pek. (3)
Heckonbko cmonemuti Hazaod apean uHOULCkoeo Hocopoea oxeamwviean 6cto FOdxcuyro u
FOz0-Bocmounyro Asuto, a cetiuac on 6cmpeuaemcsi MONbKO HA OXPAHAEMbIX MePPUMopusx
Haxucmana, Unouu, Henana. (4) ¥V napazumuueckux u cumbuomuueckux opeaHuzmMos 4acmo
npoucxooum ynpowenue opeanusayuu. (5) Poo napazumuueckux pauxos Cakxynuna (Sacculina)
npeocmaesnen 116 eudamu, obumarwumu 6 mere Kpabos U JUUEHHLIMU KOHeUHOCmeU U
ceemenmayuu mena. (6) YV npocmetiwezo Skoliomonas litria, sensarowecocs KuuieuHbim
CUMOUOHMOM  HCUBOMHBIX, NOIHOCMbIO YMPAUEeHbl MUMOXOHOPUU 8 C8A3U C O0OumaHuem 8
AHAIPOOHBIX YCILOBUSIX.

18. BoiOepuTe TPU BepHBIX 0TBETA U 3anUIINTE HU(PbI, 0] KOTOPLIMHU OHU YKa3aHbl. Kakyio
POJIb B JKOCHCTEMAX UTPAIOT MO3BOHOYHbBIE :KUBOTHbIE?

1) sBasitorest koncymenTamu Il unu 1 mopsinkos

2) COCTaBJIAIOT MEPBBII TPO(HUUECKUN YPOBEHb

3) 00pa3yroT BTOPUIHYIO OMOJIOTHIECKYFO MPOTYKITHIO

4) aKKyMYJIHUPYIOT COTHEUHYIO SHEPTUIO

5) ABISAIOTCS XeMOABTOTpOdaMu

6) y4acTBYIOT B PEryJsilUU YUCICHHOCTH MUKPOOPTaHU3MOB

19. YcraHoBHTE COOTBETCTBHE MeEXAY MOP(OJOrMYecCKMMH OCOOCHHOCTSMH 4YeJlOBeKa M
(akTopaMu aHTpomoreHe3a: K Ka:KI0i NMO3MINUH, JAaHHOW B MEePBOM CT0JIOUe, MoadepuTe
COOTBETCTBYIOLIYIO O3MLIMIO U3 BTOPOIO CTOJI01A.

OCOBEHHOCTHA DAKTOP
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A) IPOTHBOIOCTABJICHNE OOJBIIIOTO MajbIla KUCTH OCTaIbHBIM |l)TpynoBas
e TeTbHOCTh

b) wameoOpa3nas ¢popma taza 2) NPsIMOXOXKICHHE

B) Gosnb11oit 00beM roJIoBHOTO MO3ra

I') cBoguaras crona

/1) pa3BUTBIE MEIKHE MBIIIIbI KHCTH

E) u3ru6s1 mo3BoHOYHKKA

3anuumnTe BbIOpaHHbIe HU(PBI [TOJ] COOTBETCTBYIOLUIMMH OyKBaMH.
IIpuMepbI OLIEHOYHBIX MaTePHAJIOB UTOTOBOM aTTeCTAIlUM

1. Paccmorpure Tadiauny «buosiormyeckue Hayku». 3anuimiuTe B OTBeTe NPOMYIIEHHbIH
TePMHH, 0003HAYeHHbI B Ta0IHIIe BONPOCUTEJIbHBIM 3HAKOM.
Buonoruueckne Hayku
Hayka O0Js1acTi NpUMeHeHus

I'eo6oTanuka AHanu3 CTPYKTYpbl U AMHAMHUKYU Pa3BUTHS (PUTOLIEHO30B

N3ydenue Bapuanuil ajiesie 1 HaCJaeACTBEHHOCTH
B OpraHu3Me

2. DKCHIepHMEHTATOP MNOMECTHJI JPUTPOUUTHI B rumeproHuydeckuii pacrsop NaCl. Kaxk
U3MEHWJIHNCh pasMep KJIETKH M OCMOTHYeCKoe aBjeHre BHYTPH Heé NMPH ONMYCKAHUH KJIETKH
B pactBop? /1 KasK10#l BeTHYMHBI ONpeeJInTe COOTBETCTBYIOIIMI XapaKTep eé H3MEHEeHHsI.

1. He n3menunacn
2. YBenn4uiach
3. YMmeHblInIaCh
3anummuTe B Tabnuiy BblOpaHHble LUGPHl i Kakaod BenuuyuHbl. L{udpsl B oTBeTe MOryT
HIOBTOPATHCA.
Pa3mep kieTkn OcmoTnueckoe 1aBjaeHne

3. CkOIbKO HYKJIEOTHIOB B Yy4YacTKe TIeHAa KOAMpPyWT ¢parmMenTt Oeaka wu3 35
AMUHOKMCJIOTHBIX 0CTATKOB? B 0TBeT 3anuiunTe TOJIbKO COOTBETCTBYIOLIEE YHCJI0.

4. Ilpu cKkpemIMBAHUM reTePO3UTOTHBIX PACTEHUH TOMATA ¢ KPACHBIMH M KPYIJILIMH IJIOAaAMH
¢ pelecCHBHBIMHU MO0 000MM NPHU3HAKAM 0c00siMH (KpacHbIe A U Kpyriible B — noMuHaHTHBIC
NMPU3HAKH) MOSIBUTCH MOTOMCTBO ¢ reHorunamu AaBb, aaBb, Aabb, aabb B cooTHomeHnumu.
OtBer 3anumMTe B BHAE IOCJHCA0BATEIbHOCTH HH(P, MOKA3BIBAIIMX COOTHOILICHHE
NOJyYUBIINXCS (PEHOTUIIOB, B MOPsiAKe UX YObIBAHMS.

PaCCMOTpI/ITe PUCYHKH H BBINIOJIHUTE 3a/IaHUC.

Cxema co3gaHusi 0OaKTepHAJbHBIX KJIETOK, CIOCOOHBIX B NPOMBINUIEHHBIX 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

OnexrponHas OubanoTeka https:/elibrary.ru/

OmnnaiiH-TpeHaxép Ha miardopme «Touka 3HaHUI»

OtkpsiThiil Oank 3aganuit EI'D OUIIU:https:/fipi.ru/ege/otkrytyy-bank-zadaniy-ege
Haurarop camocrositensHoM noaroroBku k EI'D OUIIU:

http_s /[fipi.ru/navigator-podgotovki/navigator-ege

L
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