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Onucanve KOHTPOJIbHBIX M3MEPUTEIbHBIX MAaTEPHAJIOB
1Jis1 mpoBeaeHus B 2027 roay npoBepo4Hoi padoTbl
no BUOJIOI'NAN

10 kiaace

1. HazHa4yeHune BCEPOCCHIICKOM MPOBEPOYHOIT padoThI

Bceepoccuiickue mpoBepounsie pabotel  (BIIP) mnpoBomdrcs B memsux
OCYIIECTBJICHUS MOHUTOPHHIAa YPOBHA M KayecTBa MOJITOTOBKUA OO0YYarOIIMXCS
B COOTBETCTBMM C  TpeOoBaHUSMH  (emepanbHBIX  TOCYJapCTBEHHBIX
00pa3oBaTeNbHbIX CTAaHAAPTOB U (heepaIbHBIX OCHOBHBIX 00I1e00pa30oBaTeIbHbIX
Iporpamm.

Hasnauenue BIIP no yueOHOMy nipeameTy «bUONOTHs» — OLEHUTh KaueCTBO
00111e00pa3oBaTeIbHON MOATOTOBKU OOydaronuxcs 10 KiIaccoB B COOTBETCTBUU
¢ TpeOoBaHUAMH (peAepaTbHOTO TOCYAapCTBEHHOTO 00pa3oBaTEIbLHOIO CTaHAapTa
cpeanero obmiero oopazoBanust (PI'OC COO) u denepanbHOl 00pa3zoBaTeIbHON
nporpaMmabl cpegHero ooiero oopasosanus (OOIT COO).

OOpa3zoBaTelibHbIE OpraHu3aliu npu peanuzanuu UMEIOTINX
rOCy/IapCTBEHHYIO  aKKpPEIWUTAlMI0 00pa30BaTEJIbHBIX IPOTPAaMM  CPEIHETrO
obmero oOpa3oBanus, BKItoualoT npoBenenue BIIP B pacrnucanne yueOGHBIX
3aHaTUi. OOpazoBaTeNbHBIC OpPraHU3aIMHd MOTYT HCIOIb30BaTh MPOBEPOUHBIC
pa®oTHl I TEKYIIETO KOHTPOJS YCIIEBAEMOCTH M MPOMEKYTOYHOW aTTeCTaluu
oOydJaromuxcsi, MPOBOJMMBIX B paMKax pealu3alud  0o0pa3oBaTeIbHOU
IPOTPaMMBI.

PesynpraTtet BIIP Moryr ObIThb HCHOJIB30BaHbl  00pa30BaTEIbHBIMU
OpraHM3alysIMU ISl COBEPIICHCTBOBAHMS METOAUKH MpPETNoJaBaHus y4eOHBIX
IpEeIMETOB, a MYHUIMNAIbHBIMA OpraHaMHM YIpaBlieHUs 0O0pa3zoBaHUEM
U PETHOHAIbHBIMM OpPraHaMH HCIIOJHUTENBHOW BIACTH, OCYUIECTBISIOIIUMU
roCyJIapCTBEHHOE ympaBlieHHe B cdepe oOpa3zoBaHus, AJid aHaIu3a TEKYIIETO
COCTOSIHMSI ~ MYHHUUMIIAJBHBIX W PETHOHAIBHBIX  CHCTEM  0Opa3oBaHUs
1 GOPMHUPOBAHUS MPOTPAMM UX Pa3BUTHSL.

He mnpenycMoTpeHO HCIONb30BaHUE pPE3YJIbTATOB MPOBEPOUYHBIX PAOOT
JUIS OLEHKU JESTeIbHOCTH IEJarormyeckux pabOTHUKOB, 00pa3oBaTeNIbHBIX
OpraHM3aluii, = MYHHMIWIAJIbHBIX  OPraHoOB  yIOpaBieHUS  0Opa30BaHHUEM
U PETHOHANBHBIX OPraHOB HCIONHUTEIBHOW  BIACTH, OCYIIECTBIISIOUINX
rocyapCTBEHHOE yNpaBjeHHe B chepe 00pa3oBaHuUs.

2. lokyMeHTBI, ONIpeAe/siiouue CoAepKaHue NMPOBEPOYHON padoThl

CoxmepxaHrue W  CTPYKTypa IPOBEPOYHON  pabOThI  OMPEIEISIFOTCS
Ha OCHOBE (helepasbHOTO TOCYJApCTBEHHOTO O0pa30BaTEeIbHOTO CTaHAApTa
cpemHero o0Omero o0pa3oBaHUWs, YTBEPKISCHHOTO TNpHKa3oM MUHUCTEpPCTBA
oOpazoBanusi u Hayku Poccuiickoit @enepauuu ot 17.05.2012 Neo 413
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u deneparbHON 00pa3oBaTEbHON TPOrPaMMBbI CPEAHETO 00Iero oOpa3oBaHUS,
YTBEPXKIAECHHOM NprKa3oM MuHuncrepcra npocsenienus Poceniickon ®@enepannn
ot 18.05.2023 Ne 371.

3. Iloaxoasl K 0TOOPY coaepKaAHUS MPOBEPOUYHON PAdOTHI

Bcepoccuiickue  npoBepouyHble  paOOThl  OCHOBAHbI Ha  CHUCTEMHO-
JEATeIbHOCTHOM, YPOBHEBOM M  KOMIUIEKCHOM  MOJXOJaX K  OILICHKE
oOpa3oBarenbHbIX JgocTwxkeHud. B pamkax BIIP Hapsgy ¢ npeaMeTHbIMU
pe3yibTaTaMid OCBOCHHMSI OCHOBHOW 00pa30BaTeIbHOW MPOrpaMMbl CPEIHEro
oOmero o0pa3oBaHUs OLIEHUBAETCS TaKKe JIOCTHIKEHUE MeETalpeaMETHBIX
pe3yabTaTOB, BKJIIOYAIOIIMX OCBOEHHbIE OOYYAIOIIMMUCS  MEXKIIPEIMETHBIE
NOHATUST U YHUBepcalbHble  ydeOHble  JeicTBUS  (IIO3HABATENIbHbIE,
KOMMYHUKATUBHBIC, PETYJISITUBHBIE).

TexcTbl 3amaHuii  MPOBEPOUYHBIX pabOT B  IEJIOM  COOTBETCTBYIOT
dbopMyIMpoBKaM, TPHUHATBIM B Y4YeOHMKAx, BKIIOUCHHBIX B ¢eaepanbHbIi
nepedyeHb  y4eOHWUKOB,  JIONYIICHHBIX  MMHHCTEPCTBOM  MPOCBELICHUS
Poccuiickorn @enepanuu K  HCHOJNB30BAHUKO IIPU  PeaM3alUd  HUMEIOIIUX
TrOCyJapCTBEHHYIO  aKKPEAWTAIMIO O00pa30BaTENbHBIX TMPOrPaMM  CPEIHETro
obmero oopa3oBaHusl.

4. CTpyKTYypa NpoBepoOYHOii padoThI

IIpoBepounass paboTa COCTOMT M3 JIBYX YacTe W BKIIOYACT B cCeOs
15 3ananwmii. B yactu 1 coaepxarcs 3aganus 1-9; B vactu 2 — 3aganus 10—-15.

3aganus 2, 4, 5, 6.1, 7.1-7.3, 8.1, 8.2, 9.1-9.3 npennosararoT KpaTKui
OTBET B BHUAE KOMOMHAIWu I1wmdp, UYWACIa WIA CJIoBa (CIIOBOCOYCTAHUSA),
a 3aganus 1, 3, 6.2, 8.3 mpeanosiaratoT pa3BepHyThI OTBET (AaThb OOBSICHEHUE,
OTMCaHue UM 0OOCHOBAHUE).

3amanusa 10, 12, 13.1, 13.3, 14.1, 14.2, 15.1, 15.2 npeanonararor KpaTKui
OTBET B BHJE cJoBa (CIOBOCOYETAHUs) WIM yuciaa / KoMmOuHauuu uudp,
a 3amanus 11, 13.2 npennosararoT pa3BepHYThIM OTBET (AaThb OOBSICHEHUE,
OTNHMCaHUE WK 00OCHOBAHUE).

5. Konupukarop mnpoBepsieMbIX TpeOOBaHUII K pe3yJbTaTaM OCBOEHMS
OCHOBHOII 00pa30oBaTeJIbHOI MNPOrpaMMbl CpelHero oo0mero o0pazoBaHHs
U 3JIEMEHTOB COJePKAHUS

Konudukatop mnpoBepsieMbix TpeOOBaHUN K pe3ysibTaTaM OCBOCHUS
OCHOBHOW 00pa3oBaTelbHONM MPOrpaMMbl CpPEIHEr0 OOIIero o0pa3oBaHUs U
DJIEMEHTOB  COJepKaHus 1o Ouonoruu s oOyvaronquxcst 10 kiaccoB
chopmupoBan Ha ocHoBe PI'OC COO u ®OII COO.

B tabaume 1 nmpuBegeH mepedeHb  MPOBEpSEMbIX — TpeOoBaHUM
K METamnpeIMETHbIM pe3yJbTaTaM OCBOCHHMS OCHOBHOW 00pa3oBaTeNbHOU
IPOrpaMMbl CPEAHETo o0IIero 00pa3oBaHMUs.
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Taomuna 1

Kon
NpoBepsieMoro
TpeOOBaHNS

IIpoBepsiemble TpeOOBaHHUS K MeTANIPEAMETHBIM pe3yJbTaTaM
OCBOCHHSI OCHOBHOI1 00pa30BaTeIbHOM NPOrpaMMBbI
cpeanero oouero odopazosanus (MII COO)

1

ITo3HaBaTe/IbHBIC YHMBePcAJbHbIe YueOHbIe aeiicTBus (najaee — YY /1)

1.1

ba3zoevie nocuueckue oeiicmeusn

1.1.1

YCTaHaBJ'II/IBaTB CYIHCCTBCHHBIﬁ HpI/I3HaK WU OCHOBAHUS JISL CpaBHCHI/IH,
Kyaccuukanuu u 0000IeHUS

1.1.2

Br1sBasTE 3aKOHOMCPHOCTH U NIPOTUBOPCHUHS B paCCMATPUBACMBIX SIBJICHUAX

1.1.3

CamocTosTensHO (POPMYIIMPOBATH U aKTYaJIM3UPOBATh MIPOOJIEMY, PACCMATPHBATh
€€ BCECTOPOHHE;
OIpeIeIISITh LEU JeSTENbHOCTH, 33/1aBaTh MApaMeTPbl U KPUTEPUH MX IOCTHOKEHHUS

1.1.4

Buocuth KOPPCKTHUBBI B ACATCIbHOCTL, OLICHUBATL COOTBCTCTBUC PC3YJILTATOB
oEJIAM, ONCHUBATh PUCKHU HOCJ'IG,Z[CTBI/Iﬁ JCATCIIBHOCTH

1.1.5

PazBuBath KpCaTHBHOC MBINIJICHUC TP PCIICHNH JXU3HCHHBIX HpO6J’I6M

1.2

ba3zoevie uccneooeamenvckue oeiicmeusn

1.2.1

Brnaners HaBbIKaMH y4eOHO-HMCCIEI0BATENBCKON M NMPOEKTHON AEATENbHOCTH,
HaBBIKAMU pa3perieHust mpodiem

1.2.2

OBnageHue BHUIAMM JESATEIBHOCTH 110 TOJIYYEHUIO HOBOTO 3HAHMsS, €ro
UHTEpIpeTalny, NpeoOpa3oBaHUI0 M MPHUMEHEHHMIO B PA3IUYHBIX YUeOHBIX
CUTYAIMsIX, B TOM YHCJIE [P CO3/1aHUH YUEOHBIX U COLMAIBHBIX TPOEKTOB

1.2.3

DOpMUPOBAHNE HAYYHOT'O TUIIA MBIILIEHUS, BIAJICHUE HAYYHON TEPMUHOJIOTHUEH,
KJIFOUEBBIMH IMOHATHUSIMU U METOJIAMH

1.2.4

BbIABIAT NPUYUMHHO-CIIEACTBEHHBIE CBA3M M AaKTyaJIM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3Y €€ PELICHUs, HAXOAUTh apryMEHTHI Ul J10KA3aTeIbCTBA
CBOUX YTBEPKICHUH, 3a1aBaTh [1IAPAMETPhl U KPUTEPUHU PEILICHUS

1.2.5

AHaJIPI3I/IpOBaTB MNOJIYUYCHHBIC B XOAC PCHICHUA 3ada4ul pPE3YJIbTaThl,
KPUTHYCCKU OLCHUBATL HUX HOOCTOBCPHOCTb, MNPOTHO3UPOBATH H3MCHCHUC
B HOBBIX YCJIOBUAX

1.2.6

YMeTh MepeHOCUTh 3HAHMS B IO3HABATEIbHYIO U IMPAKTUYECKYIO 00JacTu
JKU3HEACSITEIbHOCTH;

yMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTeil;
OCYUIECTBIIATh LIE€JICHANPABICHHBIA MOWCK MEpeHoca CPEeICTB U CIOCOOOB
JeicTBUS B PO eCCHOHATIBHYIO Cpeay

1.2.7

CrniocoOHOCTh ¥ TOTOBHOCTh K CaMOCTOSITEJIbHOMY TOMCKY METOJIOB pPEIICHUS
NPaKTHYECKHX 3a]a4, TPUMEHEHHUIO Pa3JINYHBIX METO/I0B ITO3HAHUS;

CTaBUTh U (HOPMYyITUPOBaTh COOCTBEHHBIE 3a7ayd B 0Opa30BaTENbHOU
NEeSITETIHHOCTH U )KU3HEHHBIX CUTYaIUsIX;

CTaBUTH NPOOJIEMBI ¥ 33]Ja4H, JOIYCKAIONIIE AIbTCPHATUBHBIC PELIICHUS;
BBIJIBUTATh HOBBIC UJCH, IPE/JIaraTh OPUTHHAIBHBIE MTOIXObI M PEIICHHS;
pa3pabaThIBaTh IUIAH PEIICHHS HPOOJIEMBI C YYETOM aHaIn3a HMEIOIINXCS
MaTepHaAIbHBIX U HEMaTEPUAIbHBIX PECYpCOB

1.3

Paboma c ungpopmanueii

1.3.1

Brnaners HaBbIKaMU MOTy4YeHUS UHPOPMALUU U3 UCTOYHUKOB PA3HBIX THUIIOB,
CaMOCTOSTENIBHO OCYILIECTBIATh IOMCK, aHAJIW3, CUCTEMATU3aLMI0 U HHTEP-
npeTaiyio nHGOpMAIMK PA3IUYHBIX BUIOB M (HOPM IpPEACTABICHUS

1.3.2

Co3maBaTh TEKCTBI B pa3iMYHbIX (opMaTax ¢ yuyeTOM Ha3HA4YEHUs
MHPOpPMALIMKM U 1EeJeBOW ayIuUTOpPUM, BbIOMpas ONTHUMANIbHYIO (GOopMYy
IIPEJICTaBICHMSI U BU3YaJIN3aluU
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1.33 OueHuBaTh JOCTOBEPHOCTh, JIETUTUMHOCTh HH(OpPMALUMU, €€ COOTBETCTBHUE
MIPABOBBIM M MOPAJIbHO-3TUYECKUM HOpMaM
1.3.4 Hcrionb3oBath cpeacTBa MHOOPMAIMOHHBIX ¥ KOMMYHHKAIIMOHHBIX TEXHOJIOTHI
B pELICHUH KOTHUTHUBHBIX, KOMMYHHKAaTHUBHBIX W OPraHU3allMOHHBIX 3a]a4
¢ coOmroieHreM TpeOOBaHUN APrOHOMUKH, TEXHUKU OE30MaCHOCTH, TUTHEHEI,
pecypcocOepekeHusi, IPaBOBbIX U 3TUYECKUX HOPM, HOPM HMH(POPMAIIMOHHOMN
0e3omacHOCTH
1.3.5 Brnanets HaBbIKaMU pacro3HaBaHUs U 3alUThI HH(GOpMAIK, HTHPOPMALIMOHHOM
0€30MacHOCTH JTUYHOCTH
2 KommyHukatusubie YY /I
2.1 Oobuienue
2.1.1 Ocy1iecTBIsTh KOMMYHHUKAILIMU BO BCeX cepax KU3HH;
BJIQ/IETh PA3IMYHBIMH CIIOCO0aMU OOIIIEHHUS U B3aUMOJCHCTBUS
2.1.2 Pa3BepHyTO W JIOTMYHO H3JaraTh CBOK TOYKY 3pPEHHS C HCMHOJb30BAHHEM
S3BIKOBBIX CPEJICTB
2.1.3 ApryMeHTHpOBaHHO BECTHU JHUAJIOT
3 PeryasituBubie YV /|
3.1 Camoopzanuzayusn
3.1.1 CaMOCTOSITETPHO OCYIIECTBIISATH TO3HABATEIBHYIO ICSITEILHOCTD, BBISBISATH
MPOOJIEMBI, CTABUTh M (hOPMYJTHUPOBATh COOCTBEHHBIC 3a/1a4 B 00Pa30BaTEIILHOM
JESATENBHOCTH U KU3HEHHBIX CUTYaIUsX;
JIAaBaTh OIICHKY HOBBIM CUTYaITHUsIM
3.1.2 CaMoCTOSITeTbHO COCTaBJIATh IUIAH PEIICHUS MPOOJIEMBI C YyUETOM HMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U TIPEIITOYTEHUIA;
JienaTh OCO3HAHHBIA BBHIOOP, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a PEILICHUE;
OLICHUBATh MPUOOPETEHHBIN OMBIT;
CrocoO0CTBOBATH (HOPMUPOBAHUIO U MPOSBICHUIO HTUPOKOU SPYAULIMU B Pa3HBIX
00acTsX 3HaHUU
3.2 Camokonmpons
3.2.1 JlaBaTh OLEHKY HOBBIM CHUTYyalHsM, BHOCHTb KOPPEKTHBBI B ACSATEIBHOCTD,
OIICHMBATh COOTBETCTBUE PE3YIBTATOB LIEISIM
322 Brnaners HaBbIKamMu MMO3HABATENBLHOM pe(IEKCHU KaK OCO3HAHMS COBEPIIAEMBIX
JEWCTBUI U MBICIIUTENIBHBIX MPOIIECCOB, MX PE3YJILTaTOB U OCHOBAHHI;
UCIIONIb30BaTh MPHUEMBI pedliekcuu Ui OIEHKH CUTyalldd, BBIOOpa BEPHOTO
pelIeHus;
YMETh OIEHUBAaTh PHUCKH M CBOEBPEMEHHO NPHHHMMATh PEIICHUS MO0 HUX
CHU)KEHHUIO
3.3 Imoyuonanvuvlii unmMeNIeKm, Ipeanoiararoui cOpMUPOBAHHOCTH!

CaMOpETyJIMPOBaHUsA, BKJIIOYAIOIIETO CaMOKOHTPOJb, YMEHHWE IPUHHUMATh
OTBETCTBEHHOCTh 3a CBOE IIOBEJIEHHWE, CIOCOOHOCTh aJanTHPOBATHCS
K SMOIIMOHAIBHBIM HW3MEHEHUSIM U TPOSBIATH TUOKOCTH, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHMBALMU, BKJIIOYAIOLIENH CTPEMIICHHE K JOCTHKEHUIO LEIU
1 yCIieXy, ONTHMHM3M, WHUIIMATUBHOCTh, YMEHHE JI€MCTBOBATb, HCXOAS W3
CBOMX BO3MOXKHOCTEH

B Tabnuie 2 npuBeAcH NEpeUeHb MPOBEPSAEMBIX MPEIMETHBIX PE3yIbTaTOB
OCBOCHHUS OCHOBHOM 00pa30BaTeIbHOM MPOTrpaMMBbl CPETHEr0 00IIEero oopa3oBaHus
(COOTHECEHBI ¢ METANPEAMETHBIMH PE3YIbTaTaMu ).
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Tabmuna 2

Kon
NMpoBePsIEMOro
pe3yabTara

IIpoBepsiemble MpeIMeTHbIE Pe3yJIbTAThI
0CBOEHHSI OCHOBHO 00pa30BaTe/JIbHOM NMPOrpaMMBbI
cpeanero oouero odopazoBanus (IIIMP COO)

MeTanpeamMeTHbIi
pe3yJibTar
(MID

1

CdopMHUpOBaHHOCTh 3HAHMK O MECTE W POJU OHOJOTHUU
B CHUCTEME€ HAy4YHOTO 3HAaHUS ECTECTBEHHBIX HayK,
B (hOopMUPOBaHUU COBPEMEHHON €CTECTBEHHO-HAYYHOU
KapTUHBI MUpPAa U HAYYHOTO MHPOBO33PEHHS; O BKIIAJE
POCCHHCKHUX U 3apyOeKHBIX YUCHBIX-OHOJIOTOB B pa3BUTHE
Oounosorun; (yHKIIMOHATLHON IPAaMOTHOCTH YEJIOBEKA JJIS
pelIeHUs KU3HEHHBIX 3a7a4

MII 1.1; 1.3; 2.1;
3.1

VYMeHHe  pacKphelBaTh  COJACpKaHUE OHOJOTMYECKUX
TEPMHHOB W TOHSTHH: JKM3Hb, KIETKa, OPraHH3M;
MeTabou3M (0OMEH BEIIECTB M MPEBpAIICHUE SHEPTHH),
romMeocra3 (CaMOperyJysinusi), ypOBHEBas OpraHU3aIHs
KHMBBIX CHUCTEM, CaMOBOCIIPOM3BEICHUE (PEIPOTYKIIHS),
HACJIeICTBEHHOCTh, H3MEHUYHNBOCTh, POCT U Pa3BUTHUE

MII 1.1;1.3; 2.1;
3.1

YMeHue wuznaraTh OHWOJIOTMYECKHE TEOpHH (KJIETOYHas,
XpOMOCOMHasi, MyTanuoHHas), 3akoHbl (I'. Menpaens,
T. Moprana, H.UW. BaBunoBa) u yueHus (0 IeHTpax
MHOT000pa3usi U MPOUCXOXKIEHUS KYJIbTYPHBIX PACTCHHM
H.W. BaBunosa), ompenenstb TpaHUIBl HX MPUMEHH-
MOCTH K JKUBBIM CHUCTEMaM

MIT 1.1; 1.3;2.1;
3.1

YMeHue BaieTh METOAaMH HayqHOT'O TTO3HAHUS B OMOJIOTHHI
(HaOMIOZICHWE W OMHCAHUE JKUBBIX CHCTEM, IIPOIIECCOB
W SIBJICHUI, OpraHu3alyisi W TPOBEACHUE OHOJOTMYECKOTO
SKCHEPUMEHTA, BBIIBIKEHHE TMIIOTE3bl; BBISBICHHE 3aBU-
CHMOCTH MEXIy HCCIICITyeMBIMH BEITMIMHAMH, OOBSICHEHUE
MOJYYEHHBIX ~ PE3YJbTaTOB, HCHOJb30BAaHHBIX HAYYHBIX
MOHATHM, TEOPUM M 3aKOHOB; YMEHHME JENaTh BBIBOJBI Ha
OCHOBaHHWH TIOJTYYEHHBIX PE3yJIbTATOB)

MII1.1;1.2; 1.3;
3.1;32

YMeHHE BBIICHATh CYLIECCTBEHHBIC IPU3HAKA BUPYCOB,
KJICTOK TIPOKAPHOT M 3yKApHOT, OJHOKIETOUYHBIX 1 MHOTO-
KJICTOYHBIX OPraHU3MOB; OCOOEHHOCTH MPOIIECCOB OOMEHA
BEIIIECTB U MPEBPAIICHUs SHEPTUHU B KIIETKE, (DOTOCHHTE3A,
TUIACTUYECKOTO U SHEPreTHYECKOTO OOMEHa, XeMOCHHTE3a,
MHUTO3a, ME03a, OTUIOOTBOPEHUS, PAa3MHOXKCHHUSI, HH U~
BHJIyaJIbHOTO Pa3BUTHs OpraHnu3Ma (OHTOTeHE3)

MII1.1;1.3;2.1;
3.1.1

YMeHre NpUMEHATh TOMYYeHHbIC 3HAHUS Il OOBSICHEHHS
OMOJIOTHYECKHUX TIPOLIECCOB W SIBJICHWH, [UISI TPUHSITHUS
IIPAKTUYECKUX PEILCHUN B MOBCEIHEBHOW JKU3HU B LIEISIX
oOecrieueHusi OE30IaCHOCTH CBOETO 3/I0POBbS U 3I0POBbS
OKPY’KalOUIMX JIFOZIeH, COOMIOAEHUS HOPM T'PaMOTHOTO
IIOBE/ICHNSL B OKPY’KaroOILEH MPUPOAHON Cpezie; NOHNMaHHUe
HEOOXOMMOCTH HCIOJIb30BAHMS TOCTIXKEHHI COBPEMEHHON
Ouomorny 1 OMOTEXHOJIOTHH JUTSl PAIMOHATIBHOTO TIPUPOJIO-
TI0JIb30BaHMs

MII1.1;1.2;1.3;
2.1;3.1;3.2

YMeHue pemiath 3J€MEHTApHBIE TE€HETHUYECKHE 3a/ladul
HA MOHO- U JUTHOPHIHOE CKpEIIMBaHWE, CIETUIEHHOE
HACJICIOBAaHUE, COCTABJIATH CXEMBl MOHOTHOPHUIHOTO
CKpEeLLMBaHUs JIs1 peCcKa3aHus HACIeIOBaHUS MPU3HAKOB
Yy OpraHu3MOB

MIIT1.1;1.2;1.3.1
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8 YMeHue BBITOJNHATH JaboparopHble u mpaktudeckue | MIT 1.1; 1.2; 1.3.1;
paboThl, cobmronaTte npaBuna npu pabore ¢ ydeOHbIM | 1.3.3;1.3.4;3.1;
1 1ab0paTOpHBIM 000pYI0BaHUEM 32

9 YMeHHe KpUTHYECKH OLIEHHMBAaThb W HWHTepnpeTupoBatb | MII 1.3;2.1; 3.1;
nH(OpMALUIO OHMOJIOTUYECKOTO CONIEPIKaHus], BKITIOYAIOLITYIO 3.2;33

NICEBJJOHAyYHbIE 3HAHMSI W3 pPa3JIMYHBIX HCTOYHHMKOB
(CMH, nayyHO-IIOMyJISIpHbIE MaTepuaibl); ITHUYECKHE
acleKTbl COBPEMEHHBIX HCCIENI0BaHMM B OuoJIOrUH,
MeAULIHE, OMOTEXHOJIOT U

10 YMeHue co3aBath COOCTBEHHBIC MUChMEHHBIC U ycTHBIE | MIT 1.3; 2.1; 3.1;

cooOmeHusi, 0000mas OUOTOTHYECKYI0 WH(POPMAIUIO 3.2;33
N3 HCCKOJIbBKUX MCTOYHHKOB, T'pPaMOTHO HCIOJb30BATH
MTOHSTUHHBIN anmapat OMOJIOTHH

B tabnuiie 3 npuBeneH nepeueHs NPOBEPSIEMBIX JIEMEHTOB COJICPIKAHMUS.

Tabmuna 3

Kon

IIposepsiemblii 31emenT cogepxanus (IIIC)

buosorus kak Hayka

1.1

Buonorus — Hayka o xuBoi npupone. Poib 6uonorun B GopMHUpPOBAHUU COBPEMEHHON
Hay4YHOH KapTHHBI Mupa. CuctemMa OMOJIOTHYECKUX HAYK

1.2

Metonbl TO3HAHUS KUBOH TPHUPOABl (HAOIIOJCHWE, OSKCIIEPHMEHT, OITMCAaHHE,
u3MepeHue, KiaccuuKals, MOJICIHPOBAHUE, CTATUCTHYECKAss 00pabOTKa JaHHBIX )

7KuBble cucTeMbl U MX OPraHU3ALMUS

2.1

XKussle cuctembl (OMOCHCTEMBI) KakK MpeaMeT nzyueHus ouonorun. CoiicTBa GnocucteM
W UX pazHooOpas3ue

2.2

YpoBHHM OpraHu3ani OMOCUCTEM: MOJEKYJISPHO-TeHETHUYECKUH, KICTOUHBIA, OpraHn3-
MEHHBIH, TOMYJISIIMOHHO-BII0BOM, YKOCUCTEMHBIHN, OnochepHbIi

XHMHYECKHIl COCTAB U CTPOEHHE KJIETKHU

3.1

XUMHUYECKUI COCTaB KJIETKH. XMMUYECKUE IEMEHThI: MaKpO3JIEMEHThI, MUKPO3JIEMEHTHIL.
Bona u MunepanbHble BemecTBa. DyHKIUU BOABI U MUHEPAIbHBIX BEIIECTB B KIIETKE.
ITonnepxaHne OCMOTHYECKOTo OaaHca

3.2

Bbenku. CocraB u ctpoeHne 6eKoB. AMHHOKUCIOTH — MOHOMEpHI OenkoB. HesameHnmbie
¥ 3aMECHUMbIC aMHHOKHUCIIOTH. AMUHOKHCIOTHBIN COCTaB. Y POBHH CTPYKTYPBI OEITKOBOI
MOJICKYJIbI (TIEpBUYHASL, BTOPUYHAS, TPETHYHASI U USTBEPTUYHAS CTPYKTYpa). XUMUICCKUE
cBoiicTBa OenkoB. bronorudeckue GpyHKIUNU OEIKOB.

®depmeHTh — Onosiorudeckue KatanmzaTopbl. CTpoeHHe depMeHTa: aKTHUBHBIN IIEHTD,
cyOctpatnas crnenuduunocts. Kopepmentsl. Butamunpl. Otianuus GepMeHTOB OT He-
OpPTraHUYECKUX KaTaJIn3aTopoB

3.3

VYrieBosbl: MOHOCaxapH bl (TIF0K03a, prb03a U Ae30KCHpr003a), 1ucaxapuisl (caxaposa,
JAKTO3a) U TOJMcaxapuabl (Kpaxmal, TIUKOTeH, eJUT0103a). buonornueckue GyHKIUN
yTJIEBOJIOB.

Jiunuasl: TpUrIMLEpHIbl, cTepouabl, (ocomunuasl. [mapodmibHO-rHIPODOOHBIE
cBoiictBa. buonornueckne Qynkiuun smnuaoB. CpaBHEHHE YIJIEBOJIOB, OEJIKOB
Y JIMIMJIOB KaK MCTOYHUKOB SHEPTUU

3.4

Hyxnennossie kucnotsl: JJHK u PHK. Hykneotuasl — MOHOMEPHI HYKJIEMHOBBIX KHCJIOT.
Crpoenue u pyskipu JIHK. Ctpoenne u pysakimu PHK. AT®: crpoenne u QyHKIMU

3.5

Hwuronorus - Hayka o knetke. Kinerounas teopusi. MeTopl M3y4eHHs KIIETOK

3.6

Knerka kak nenoctHast xuBasi cuctema. O011e Mpu3HaKy KIETOK: 3aMKHYyTast Hapy>KHast
MeMmOpaHa, mosekyJibl JIHK kak reneTuueckuii anmapar, CUCTEMa CUHTEe3a Oelika

3.7

Tumsl KJIETOK: JyKapuoTHueckas M mpokapuotuyeckas. OCOOCHHOCTH CTPOEHUs
npokaproTuueckon kietku. Kierounas crenka 6akrepuii. CTpoeHHe SyKapruOTUYECKOU
kJeTKu. OCHOBHBIE OTJIMYUS PACTUTENBHOM, )KUBOTHOW U TPUOHOMN KIIETKU
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3.8

[ToBepXHOCTHBIE CTPYKTYpPbI KIETOK — KJIETOYHAs CTEHKA, TNTMKOKATUKC, UX (DYHKIIHU.
[Tna3marnveckas memOpana, ee cBoiicTBa W (yHKumU. L{uTomnasma W ee OpraHOHIBL
OpHoMeMOpaHHbBIE OpraHOMIBI KIETKU: 3HIomua3maruueckas ceth (DIIC), ammapar
lonbmxu, mu3ocoMsel. [1omyaBTOHOMHBIE OPTraHOUIBI KJISTKU: MUTOXOHAPUH, TUTACTUIBL.
[TpoucxoxkaeHre MUTOXOHAPUHN U TacTud. Buasl mnactua. HemeMOpanHbie opraHOUIbI
KJIETKU: PUOOCOMBI, KJICTOYHBIH IEHTP, PECHUUYKH, KTYTUKH. (DYHKIHH OPraHOHIOB
KJIETKU. BxiaroueHus

3.9

SAnpo — perynaropHbli LeHTp kieTku. CrpoeHue sapa: sjepHas o000J04Ka,
KapHuoIljIa3Ma, XpOMaTHH, SAPBIIIKO. XpPOMOCOMBI

3.10

TpchnopT BCIICCTB B KIICTKC

KuzHeaeaTeIbHOCTDL KJICTKH

4.1

OOMeH BemIecTB, WM METa0Omu3M. ACCHUMHISAIUS (IIACTHUYECKUd OOMEH) U JMCCHU-
MUJISIIHST (SHEPTETUYECKU OOMEH) — JBE CTOPOHBI €IMHOTO TpoIlecca MEeTadoIu3Ma.
Tunsl oOMeHa BeliecTB: aBTOTpOGHBIN U TeTepoTpodHbIil. Pons hepmeHTOB B 0OMeHe
BEIIECTB ¥ MPEBPAIICHUHN SHEPTHH B KIJIETKE

4.2

®orocunte3. CperoBas u TemHOBas ¢a3bl (orocunreza. Peakiuu (oTocunTesa.
DddextuBHOCTh (hoTOCHHTE3a. 3HAUCHHE (HOTOCHHTE3A IS )KU3HU Ha 3emie. BriusHue
yCIOBHIA cpeasl Ha (OTOCHHTE3 M CHOCOOBI TMOBBIIICHUS €r0 TMPOJYKTHBHOCTH
y KYJBTYPHBIX paCTEHUI.

XeMOocHHTe3. XeMOCHHTE3UPYIOoIIMe OakTepry. 3HaUeHUE XEMOCHHTE3a JUIsl )KU3HU Ha 3emiie

4.3

OHepreTuyecknii oOMeH B KieTke. PaciueruieHue BEIECTB, BBIIACICHHE U AKKYMYJIU-
pOBaHHE 3HEPIMM B KIETKE. ODTambl dHEpreTudyeckoro oomeHa. I'nmukonus. bpoxenue
U ero BHUIbl. KuciopogHoe OKHCIEHHE, MM KJIETOYHOE JAbIXaHHe. DPPEKTUBHOCTDH
HHEPreTHIECKOro oOMeHa

4.4

Peaknmun martpuunoro cuHTe3a. ['enHermueckass wHpopmanus u JIHK. Peanmzanus
TreHeTHYeCKOi uHpopManuu B KiIeTKe. [eHeTMUeckuié KOO M €ro CBOICTBa.
Tpanckpunius — warpuunbeiii cunte3 PHK. Tpancmsmus — OwocuHTe3 Oenka.
KoaunpoBanune amuHoKucaoT. Ponbs pubocom B 6uocuHTe3e Oenka

4.5

Heknerounsle  gopmbl  u3HM —  BUpyChl. Mcropus  OTKpBITUS ~ BHPYCOB
([1.11. IBanoBckuit). OcCOOEHHOCTH CTPOEHUS M SKU3HEIESITEIbHOCTH BHPYCOB.
baktepunodaru. bone3nu pacteHuii, )KUBOTHBIX U YEJIOBEKA, BBI3bIBAEMBIE BHUPYCaMHU.
Bupyc ummynoxeduiuta venoseka (BUY) — BozOyautens CIIW[a. Ipodummaktuka
pacnpocTpaHeHHsI BUPYCHBIX 3a00JIeBaHUM

Pa3mHoKeHNe U HHAMBUAYAJIbHOE Pa3BUTHE OPraHN3MOB

5.1

KneTounblii 1k, Win >KU3HEHHBIM LUK kieTku. MHTepdaza u mutos. Ilpoueccsl,
nporekatomue B uHTep(daze. Perumkamus — peaknus marpuddoro cuHte3a JIHK.
CrtpoeHre XpoMocoM. XpOMOCOMHBIN HAOOp — KapuOTHM. J{MIITOUIHBIA U TaruIOWIHBINA
XpPOMOCOMHBIE HabOphl. XpomaTuabl. [{uTtonorunyeckue OCHOBBI pa3sMHOKECHHS U WHIU-
BUJIyaJIbHOTO Pa3BUTHUSI OPTaHU3MOB.

Henenne knetkn — muto3. Craaum murtosza. IIponeccel, mpoucxoisiiue Ha pa3HbIX
CTausIX MUTO3a. BHOJIOrMYecKuii CMBICI MUTO3a

5.2

@opMbl  pa3MHOXKEHHMsS OpraHM3MOB: Oecmojoe u mosioBoe. Bunuel Gecronoro
Pa3MHOXEHHMA: [EJIEHUE HaJBOE, IIOYKOBAHWE OJIHO- M MHOIOKJIETOYHBIX, CIIOpPO-
o0Opa3oBaHHe,  BEreTaTUBHOE  pa3MHOXEHHE.  VICKyCCTBEHHOE  KIIOHHPOBaHUE
OpPraHU3MOB, €r0 3HAUYEHHUE VISl CEJICKLIUU

53

[TonoBoe pa3MHOKEHHUE, €T0 OTJIMYHUS OT OECIONOTO.
Meiios. Craguu meiios3a. [Ipoueccsl, mpoucxoasimue Ha ctaausx Mmeiosa. [loBenenue
xpomocoM B Meiio3ze. Kpoccunrosep. buonornyeckuii cMpIC U 3HaUE€HUE MEi03a

5.4

l'amerorenes - mporecc 00pa30BaHMs MOJIOBBIX KIETOK Y )KUBOTHBIX. [10JIOBBIE Kene3bl:
CEeMECHHMKHM # suyHUKH. OOpa3oBaHWE U pa3BUTHE TOJOBBIX KJIETOK — TaMeT
(ciepmaTo30u, SHUIEKIETKA) — crepMaroreHe3 u ooreHe3d. OCOOCHHOCTH CTPOCHHS
SUIEKJIETOK U criepMaro3onoB. OmonoTBopenue. [lapreHorenes
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5.5

NunuBuayanpHOe pasBuTHE (OHTOreHe3). DMOpHOHAIBHOE pa3BHUTHE (IMOpPHUOTEHE3).
Otanbl SMOPUOHAIBHOTO Pa3BUTHS Y TO3BOHOYHBIX >KMBOTHBIX: JPOOJICHUE, TacTpy-
asiuusi, opraHoreHe3. [locToMOpHOHanIbHOE pa3BUTHE. THUIBI MOCTIMOPHUOHAIBHOTO
pa3BUTHSL: IPSIMOE, HETIPSIMOE (JIMYMHOYHOE). BiusiHre cpepl Ha pa3BUTHE OPTraHU3MOB;
(akTOpBI, CIOCOOHBIEC BBI3BIBATH BPOXKICHHBIE YPOJICTBA.

Poct u pasButue pacteHuil. OHTOTE€HE3 IIBETKOBOTO PACTEHUSA: CTPOCHUE CEMEHHU,
CTaJIUH Pa3BUTHS

HacaencTBeHHOCTh M H3BMEHYHBOCTH OpPraHu3sMoB

6.1

IIpenmer w 3amaum re”HeTuku. Mcropust pasBUTHA TE€HETHKM. BKilag pocCHMCKHX
U 3apyOeXHbIX YUEHBIX B pa3BUTHE I€HETUKU. MeTObl TeHETHKH (THOPUI0JIOTHYECKUH,
LUTOT€HETUUECKUN, MOJIEKYJISIPHO-TeHETHUECKU). OCHOBHbBIE T€HETUYECKUE IOHATHUS.
['eHeTHYECKasi CUMBOJIMKA, UCIIOJIb3yEMasi B CXEMaX CKpELIMBaHUM

6.2

3aKOHOMEPHOCTH HAacJIeJOBaHUsl IMPHU3HAKOB, ycTaHOBJeHHble ['. Menaenem. MoHo-
ruOpuHOE CKpeluBaHue. 3aKOH eAMHOO0Opa3us T'HOpPUIOB IEPBOrO IMOKOJCHMS.
[IpaBusio noMuHMpOBaHUA. 3aKOH PACIICIUICHUS MPU3HAKOB. [ UIOTE3a YUCTOTHI TaMeT.
[TostHOE M HENMOJIHOE NOMUHUPOBAHHUE.

JurubpunHoe ckpeliyBaHue. 3aKOH HE3aBUCHMOTO HacieloBaHUs Mpu3HakoB. L{uto-
IeHETUYECKHUE OCHOBBI JTUTHOPUAHOTO CKpEIIMBaHUSA. AHAJIN3UPYIOLIEe CKpelUBaHHeE.
Hcnonp30BaHne aHATU3HPYIOIIEr0 CKPEIMBAHUS sl ONPEAEICHHs TeHOTHIIA 0cO0u

6.3

CI.[GHJ'IGHHOC HacCJICAOBAHUC IIPU3HAKOB. Pabora T. MopraHa no CHCINICHHOMY
HaCJICJOBAaHUIO T'CHOB. HapymeHHe CHOCIICHHA T'CHOB B PC3YJbTAaTC KPOCCHHTOBEpA.
XpOMOCOMHaH TCOpHA HACICACTBCHHOCTH. I'eneTnueckue KapThl.

T'eneruka moma. XpOMOCOMHOG OIpPCACIICHUC I10J1a. AYTOCOMI)I H ITOJIOBBIC XPOMOCOMEIL.
I'omorameTHbIe U rereporaMeTHbIC OPraHU3MBlI. HacnenoBanue IMPU3HAKOB, CHCIIIICHHBIX
C I1I0JIOM

6.4

W3meHunBOCTh. BHIbl M3MEHUYMBOCTH: HEHACIEICTBEHHAs M HacJIEACTBEHHas. Poib
Cpellbl B HEHACJIEJCTBEHHOW HW3MEHYMBOCTU. XapaKTEPUCTHKA MOJU(PUKALNOHHON
W3MEHYMBOCTH. BapuanuoHHBI pax W BapuanuoHHas Kpusad. Hopma peaknuun
npu3Haka. KoyMuecTBEHHbIE W KAayeCTBEHHbIE IIPU3HAKM M HMX HOPMA pEaKIMH.
CaoiicTBa MOIU(PHUKAIIMOHHON U3MEHYHBOCTH

6.5

HacnencrTeeHHast, Wiy reHOTHNMYECKAS, M3MEHYNBOCTh. KOMOMHATHBHAS U3MEHUYMBOCTD.
Meiio3 1 MOJIOBOI Mpolecc — OCHOBa KOMOMHATUBHON M3MEHYHMBOCTH. MyTaIlMOHHAs
M3MEHYMBOCTh. Knaccudukarus MyTaiuii: TeHHbIE XpOMOCOMHBIE, TeHOMHBIe. HYacToTa
U MPUYHUHBI MyTanuii. MyTtareHHble (hakTopbl. 3aKOH TOMOJIOTHYECKUX PSIOB B HACTIE/I-
ctBenHoM m3menunBocty H.M. Basnnosa.

BresinepHas HaclieICTBEHHOCTh U U3BMEHYHUBOCTD

6.6

I'enetuka 4yenoBeka. Kapuorun yenoBeka. OCHOBHBIE METOAbl T€HETHKH YEJIOBEKA:
TeHEaIOTUYECKUH, OJIM3HEIOBbIM, ITUTOTCHETHYECKUN, OMOXUMUYIECKUI, MOJIEKYIISIPHO-
reHeTnyeckuii. COBpeMEHHOE ONpe/IeIICHUE T€HOTHUIIA: TTOJITHOTEHOMHOE CEKBEHUPOBAHUE,
FEHOTUIIMpOBaHWEe, B TOM uuciae ¢ nomowmbto [II[P-ananmu3a. HacnenctBenHsbie
3a00eBaHUsl 4YeJIOBEKa: TeHHbIe OO0Je3HH, OOJIe3HM C HACJICICTBCHHOW TMpe-
pPacIONIOKEHHOCTBI0, XpOMOCOMHBIE 0Oone3Hu. CoMaTH4ecKue U TEeHEepaTHUBHBIC
myTaruu. [IpuHIMIBI  310pOBOrO  00pa3a JKW3HHM, JAUATHOCTUKH, MPO(HIaKTHKA
U JICYCHHUS TEHETUYEeCKHX Ooyie3Hei. MeauKo-reHeTH4eckoe KOHCYJIBTHPOBAHUE.
3HaYeHUE MEIUIMHCKOW TE€HETHMKH B TMPEJOTBPALICHUM UM JICYEHUU TE€HETHYECKHX
3a00JIeBaHUI YeIOBEKa

Cesexknusi oprann3mMoB. OCHOBBI 0HOTEXHOJIOTHH

7.1

Cenekiusi Kak Hayka M MpoLecC. 3apOKJIEHUE CEJIEKIUH U JIOMECTUKALMS. YUYeHUE
H./. BaBmwiioBa o 1eHTpax MPOUCXOXKACHUS U MHOT0ooOpasusi KyJbTYPHBIX PAaCTCHH.
L{eHTpBI MPOUCXOXKAEHUSI JOMAIIHUX KUBOTHBIX. COpT, MOpOJa, IITAMM
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7.2 | CoBpeMeHHBIE METOMbI CEIEeKIIMA. MacCOBBIi U WHAWBUIAYAIBHBIH OTOOPHI B CENIEKIIUU
pacTeHUM M KUBOTHBIX. OlLIEHKa 3KcTepbepa. BIM3KOpOACTBEHHOE CKpEIIMBAaHUE —
uHOpuauHT. Yncras muaus. CKpenMBaHne YUCTHIX JTMHUH. ['eTeposnc, uiam rudpumHas
cuna. HepoactBenHoe ckpemnBanue — ayTOpuaunr. OTnaneHHas THOpUAM3aINsS U ee
ycnexu. VCKyCcCTBEHHBIM MyTareHe3 U IIOJIy4Y€HUE MOJUIUIOWI0B. JlocTvkeHus
CEJICKLIMM PACTEHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB

7.3 | bUOTEXHOJOTHS KaK OTpacib MNPOU3BOJACTBA. ['©€HHAas WHXKEHEpHs. ITambl CO3IAHUS
pexomOunantHo# /IHK u Tpancrennsix opranusmoB. Kierounas umxenepus. Kierounsle
KyJbTypbl. MHUKPOKJIOHAJIBHOE pa3MHOKEHHE pacTeHud. KioHHMpoBaHHE BBICOKO-
IPOAYKTUBHBIX CEIbCKOXO3SHCTBEHHBIX OPIraHW3MOB. OJKOJOTMYECKHE W 3THYECKUE
npo6sieMbl. 'MO — reneTndecki MOAU(PHUIIMPOBAHHBIE OPraHU3MBI

6. Pacnpenesienne  3aJjaHMii  NMPOBEPOYHOM  padoThl MO  MO3ZHLMIM
koaudukaropa

B rtabmune 4 npencraBieHa wuHGoOpMaIMs O paclpeeiCHUd 3aJaHUi
0 MO3UILIUAM Koaupukaropa.

Tabnuia 4
Ne IIposepsiemble IIpoBepsiemble MpeaMeTHbIE Kon Ypo- | Makcu
3JIEMEHThI COAEPKAHUA TpeOoBaHus II23C/ | Benb | Maub-
(1€]9)] (ITITP) HIIP |ciaoxk-| HbIA

HOC- | 0as1 3a
TH | BBINOJI-
HeHHe
3ajaa-
HUSA

Yactes 1

1 | XKuBbple cHCTEeMbI W HX | YMEHHE pPaACKpbIBaThb COJEpPIKAHUE 2/2 b 2
OpraHu3aIus OUOJIOTUYECKUX TEPMUHOB M TIOHSTHIA:
KU3Hb, KIJIETKA, OpraHu3M; MeTa-
O0omm3M (OOMEH BeEIIeCTB W TIpe-
BpalllecHUe HHEPruM), TOMEOcTa3
(camoperyIs), ypOBHEBas OpraHH-
3amusi  KHUBBIX ~ CHCTEM, CaMo-
BOCITpOM3BE/IeHUE (PENPOIYKIINS),
HACJIE/ICTBEHHOCTh, W3MEHUYUBOCTH,
pOCT U pa3BHUTHE

2 | XuMHYeCKUil CcOCTaB W | YMEHHE BBIACHATh CYIIECTBEHHBIC | 3; 4/5 b 1
cTpoeHue KieTkd. JKu3He- | IpU3HaKd BHPYCOB, KIETOK MpPOKa-
JEATENBHOCTD KIETKH PHOT M DYKApUOT, OJHOKIIETOUHBIX
Y MHOTOKJIETOYHBIX ~ OPTraHHU3MOB;
OCOOCHHOCTH TMPOIECCOB OOMEHa
BEIIECTB M TPEBpAIICHUS SHEPTrUn
B KJIeTKe, (DOTOCHHTE3a, TMIIacTHIeC-
KOrO M JHEPreTUYecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, Meio3a, OIl-
JIOIOTBOPEHUS, PAa3MHOXKEHHS, WH-
JTMBHUIYaTbHOTO Pa3BUTHUSI OpraHU3Ma
(oHTOTEHE3)
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3

MeToapl O3HAHUS KUBOU
npupoasl  (HabmoIeHue,
AKCIIEPUMEHT, OMHCAHHE,
U3MEpeHHe, Kiaccudpuka-
IUs1, MOJICIIMPOBAHKE, CTa-
THCTHYECKass o00paboTka
JTAHHBIX )

YMeHue BIIaIeTh METOIaMH HAyYIHOTO
MMOo3HaHUs B OMoIoTuH (HaOII0CHHE
M OIHMCAaHHE JKHUBBIX  CHCTEM,
MIPOIICCCOB U SIBJICHHIA; OpraHU3aIHs
U MIPOBEJICHHE OMOJIOTUYECKOro JKC-
MIEPUMEHTA, BBIIBH)KCHHE TUTIOTE3bI;
BBISIBIICHHEC 3aBUCUMOCTH  MEXIY
UCCIIEyeMbIMU BEJTMUMHAMU, 00BSIC-
HEHHE TIOJYYCHHBIX PE3yJIbTaTOB,
WCIIOJIb30BAHHBIX HAYYHBIX IMOHSI-
THI, TEOPUA W 3aKOHOB;, YMEHHE
IejlaTh BBIBOALI HA OCHOBaHHUU
MOJTY9YCHHBIX PE3YJIbTaTOB)

1.2/4

JKuBrple cucTeMbBl U UX
OpraHu3alus

YMeHue BlajieTh METOZaMH HayqHOT'O
no3HaHusl B Owornoruu (HaOmoaeHue
U OMNHCAHME >KUBBIX CHUCTEM, IpoOLEC-
COB U SBICHUH;, OpraHu3alus H
NpOBEJICHNE OMOJIOTMYECKOTO 3KCIIe-
pUMEHTa, BBIIBWKEHUE THMIIOTE3B;
BBIBJICHHE  3aBUCUMOCTH  MEXKIY
HCCIIelyeMbIMU BEJIMYMHAMH,
OOBSICHEHHE TIOMYYEHHBIX pe3yJibTa-
TOB,  HCIHOJIb30BaHHBIX  HAy4YHBIX
MIOHATUH, TEOPUN U 3aKOHOB; YMEHUE
JenaTb  BbIBOABI HAa  OCHOBAaHHUHU
TIOJTyYEHHBIX PE3YJIbTaTOB)

2/4

XUMUYECKUN COCTaB U
cTpoeHue Kietku. JKuzHe-
NEeSATEIbHOCTD KIETKU

YMeHHe NpPUMEHSTh TOJyYCHHBIC
3HAHUSA TUTST 00BsICHEHUS
OMOJIOTMYECKHUX TPOIECCOB H SIBJIC-
HUM, JUIA TPUHATUS TPAKTUYECKUX
pELIEHNI B TOBCEAHEBHOW KU3HU
B IIEJISIX oOecrieyeHnss 0e30acHOCTH
CBOETO 370POBbSI U 3I0POBbS OKPY-
YKAIOUTUX JIIOJIEH, COOIIOICHUS HOPM
IrPaMOTHOTO TIOBEJCHUS B OKpYy-
YKAOUIEH NPUPOJHON Cpene; MOHU-
MaHuE€ HEOOXOAMMOCTH HCHOIb30-
BaHMS JOCTH)KEHHM COBPEMEHHOU
OHoJIOTMM W OWOTEXHOJIOTUHN  JUIS
paIoHaIbHOTO  MPHPOIOTOIB30-
BaHMUS.

YMeHnue BraieTb METOAaMH Hay4YHOTO
no3HaHusl B Ouonornu (HaOIro/eHNE
U ONHCAaHHWE  JKUBBIX  CHCTEM,
MPOLIECCOB U SIBIICHUM; OpraHU3aIusl
U TpOBEIEHUE  OMOJOTMYECKOro
IKCTIEPUMEHTA, BBIJIBIDKCHUE
TUIIOTE3bI; BBISIBIICHUE 3aBUCUMOCTH
MEXIY HCCIEeTyEeMbIMU BEJTMYMHAMY,
OOBSICHEHHE TOTYyYEHHBIX pPe3ysbTa-
TOB, WCHOJB30BAaHHBIX  HAYYHBIX
MOHSATHM, TEOPUN U 3aKOHOB; YMEHHUE
nenatb  BBIBOJBI  HA  OCHOBAHUM
MIOJTYYEHHBIX PE3yJIbTaTOB)
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6

XVMHUYECKUN COCTaB WU
cTpoeHue KieTku. JKuzHe-
NEeITEIbHOCTE KJICTKU

YMeHHEe BBIICIATh CYIIECTBECHHBIC
MPU3HAKH BUPYCOB, KJIETOK MpPOKa-
PHOT M 3YKapHOT, OJHOKJICTOYHBIX
U  MHOI'OKJICTOYHBIX OPraHU3MOB,
OCOOCHHOCTH TIPOIIECCOB OOMEHa
BCIICCTB W NPCBpAllICHUSA SHCPIrUuu
B KJIETKE, ()OTOCHHTE3a, TUIACTHYEC-
KOTO M DHEPreTHYecKoro oOMeHa,
XEMOCHHTE3a, MHUTO3a, Meho3a,
OIJIOZIOTBOPCHHSI,  PA3MHOXKCHHS,
MHIUBULYAIbHOIO pPa3BUTHUS Opra-
HU3Ma (OHTOTeHe3)

3;4/5

PasMHOXeHHE W WHAH-
BUIyaJlbHOE  pPa3BHUTHE
OpPTraHU3MOB

YMeHue BBIICTSTh CYIIECTBEHHBIC
MPU3HAKH BUPYCOB, KJIETOK MpPOKa-
PHOT M 3YKapHOT, OJHOKJICTOYHBIX
U MHOI'OKJICTOYHBIX OPraHU3MOB,
0COOEHHOCTH TPOIECCOB OOMEHa
BCIICCTB W IPCBpAlICHUA SHCPIrUuun
B KJIETKE, ()OTOCHHTE3a, TUIACTHYEC-
KOTO M DHEPreTHYecKOoro oOMeHa,
XEMOCHHTE3a, MHUTO3a, Meho3a,
OILIOJIOTBOPEHUS,  Pa3MHOXKCHUS,
HHIAWBUAYAJIbHOI'O Pa3BUTHA Opra-
HU3Ma (OHTOTeHe3)

5/5

PasmMHoOxeHune u wHOU-
BHUJIyaJIbHOE pa3BUTHE
OpraHu3MOB

YMmenune BBLACIIATL CYHICCTBCHHBIC
MPU3HAKH BUPYCOB, KJIETOK MpPOKa-
PHOT M 3YKapHOT, OJHOKJICTOYHBIX
U MHOTOKIJIETOYHBIX OPraHU3MOB;
0COOEHHOCTH TPOIECCOB OOMEHa
BCIICCTB W IPCBpAllICHUSA SHCPIrUun
B KJIETKe, (JOTOCHHTE3a, TIacTUYEC-
KOTO M DHEPreTHYEcKOoro oOMeHa,
XEMOCHHTE3a, MHUTO3a, Meho3a,
OIUIOZIOTBOPCHHS,  PA3MHOXKCHHS,
HHIWBHUAYAJIbHOI'O Pa3BUTHA Opra-
HU3Ma (OHTOTeHe3)

5/5

Peaknuu
CHHTE3a

MaTpU4YHOTO

YMeHue NpUMEHATh I0JyYEHHBIE
3HAaHUA A OOBSICHEHHS OHOJIOTH-
YECKHX MPOLIECCOB U SIBICHUI.
YMeHue BlaieTb METOaMH HayqHOT'O
no3HaHusi B Owornoruu (HaOmoaeHne
U ONHCAaHWE  JKUBBIX  CHCTEM,
MPOLIECCOB U SIBJIICHUM; OpraHu3alus
U TpoBeleHHEe  OHOJOTMYEeCKOro
HKCIIEPUMEHTA, BBIIBI)KEHUE
TUTOTE3bl; BBIABICHUE 3aBUCHUMOCTH
MEXIY HCCIETYyEMbIMA BETMYMHAMHY,
OOBSICHEHHE TIOMYYEHHbIX pe3yJibTa-
TOB,  WCIHOJIb30BaHHBIX  Hay4YHbIX
MOHATHM, TEOPUN U 3aKOHOB; YMEHHUE
JenaTb  BBIBOABI HAa  OCHOBAaHUM
TIOJTyYEHHBIX Pe3YJIbTaTOB)

4; 4.4/
4;6
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Yactp 2

10

WNupuBuayanpHOE pa3Bu-
e (OHTOreHe3). DMOpu-
OHaJbHOE pa3BuTHE
(amOpuorenes)

YMeHue BBIACNATh CYIIECTBEHHBIC
MPU3HAKA BHUPYCOB, KJIETOK IIpPO-
KaproT U DYKapHOT, OJHOKJIETOUHBIX
U MHOTOKJIETOYHBIX OPTaHHU3MOB;
OCOOCHHOCTH TIpOIlecCCOB 0OMeHa
BEIIECTB M IPEBPAILLEHUS SHEPIUU
B KJIeTKe, ()OTOCHHTE3a, TIacTHIeC-
KOTO U JHEPreTUYecKoro oOMeHa,
XeMOCHHTE3a, MHUTO3a, Meilo3a,
OIJIOIOTBOPEHUS,  PA3MHOXKEHUS,
WHIUBUAYATBHOTO pPa3BUTHS Opra-
HU3Ma (OHTOTEHE3).

YcraHaBnuBaTh CYLECTBEHHBIN IIPH-
3HaK WIM OCHOBAHUS Ul CPaBHEHUS,
KJ1acCU(UKAIUU U 0000IICHIS

5.5/5

11

HaciencrBeHHOCTS U U3-
MCHYHUBOCTH OpF AHU3MOB

YMeHne pemarh dJIeMEHTapHBIC
FCHCTUYCCKHE 3aJadull Ha MOHO-
1 TUTHOPHUIHOE CKPEIIMBAHKE, CIICTI-
JICHHOE HACIICIOBAHHUE, COCTaBIIATH
CXEMbl MOHOTHOPHIHOTO CKpEIIIH-
BaHUA IS TpeACKa3aHWs Hacle-
JIOBaHUS MPU3HAKOB Y OPTaHU3MOB

6/7

12

HacnenactBeHHOCTS U U3-
MCHYMBOCTb OPraHu3MoOB

YMeHue pemaTth 3JIEMEHTapHbIE
TeHETHYECKHEe 3aJadydl Ha MOHO-
U TUTHOPUTHOE CKpEIMBAaHUE, CICTI-
JIEHHOE HacJeI0BaHHE; COCTaBIIATH
CXE€Mbl MOHOTHOPUIHOTO CKpEeIIH-
BaHWA JUId MPEACKa3aHUs Hace-
JIOBaHUS MPU3HAKOB Y OPraHU3MOB

6/7

13

HacaencrseHHOCTS U U3-
MCHYHUBOCTH OpFaHI/I3MOB

YMeHne pemarh dJIeMEHTapHBIC
FCHCTUYCCKHE 3aJaull Ha MOHO-
W TUTHOPHUIHOE CKPEIIMBAHKE, CIICTI-
JICHHOE HACIICIOBAHHUE, COCTaBIIATH
CXEMbl MOHOTHOPHIHOTO CKPEIIIH-
BaHUS IS TpeACKa3aHus Hacle-
JIOBaHUS MMPU3HAKOB Y OPTaHU3MOB

6/7

14

CGJIGKLII/IH OpTaHHU3MOB.
OCHOBBI OMOTEXHOJIOTHH

YMeHue pacKphiBaTh COACpPKAHHE
OMOJIOTMYEeCKUX TEPMUHOB U TOHS-
THUW: KW3Hb, KJIETKA, OPraHH3M;
MeTabonm3M (OOMEH BEIIEeCTB H
MIPEBPALLEHUE YHEPTUH), TOMEOCTA3
(camoperynsanus), ypoBHEBas Op-
TaHW3aIUs KUBBIX CHUCTEM, CaMO-
BOCIIPOM3BENICHUE  (PETPOYKIIHS),
HACJIEICTBEHHOCTh, W3MEHUYHUBOCTD,
pOCT U pa3BHUTHE

7/2

15

Cenexuuss OpraHM3MOB.
OCHOBBI OMOTEXHOJIOTUU

YMeHue BianeTb METOJAMH Hay4-
HOTO TIO3HAHMsI B OMOJIOTHH (Ha0IIFO-
JICHWE W ONHCAHUE KHUBBIX CHCTEM,
MIPOIIECCOB U SIBJICHUIA; OpraHu3aIyst
U TpOBeleHHE OHOJOTHYECKOTO

7/4
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JKCIEPUMEHTA, BBIIBHKCHHE THUIIO-
T€3bl;  BBIABICHUE 3aBUCHMOCTH
MEXJy UCCIIEYEMbIMH BEIIMYMHAMU,
O0BsSICHEHHE NOJIYYEHHBIX pPEe3yJiib-
TaTOB, MCIOJb30BAaHHBIX HAyYHBIX
TIOHATUH, TEOPUM U 3aKOHOB; YMEHUE
JienaTb  BBIBOJABI Ha OCHOBAaHHUH
MIOJIYYEHHBIX PE3yJIbTaTOB)

Bcero 3apannii — 15, u3 Hux 1o ypoBHto cioxHoctu: b —11; I1—4.
MaxkcumanbHbI| epBUYHBINA 6amt — 37

7. PacnipeesieHue 3aJaHUi NIPOBEPOYHOI pa0OThHI 110 YPOBHIO CJI0KHOCTH

B pabore coxepxkarca 3agaHusi 0a30BOTO W MOBBIIIEHHOIO YpPOBHEH
cloXHOCTH. B Tabnuie 5 mpeacrtaBieHO pacnpeleieHue 3aaHuil 1Mo YpPOBHSIM
CJIOKHOCTH.

Tabmuna 5
Ne | Yposenb cnoxnoctu | KosimuectBo | MakcumanbHbiii | [IponeHT MakCMMAaJIBHOTO
3aaHuil 3aJaHui NepBUYHbII MepBUYHOIO O0aJjjia 3a
0aJ1 BBINOJIHEHHE 3aaHUH

JAAHHOTO YPOBHS CJI0KHOCTH
0T MaKCHMAJIBHOT0
NepBUYHOro 0a/171a 3a BCIO

padoty
1 | bazoBbIit 11 22 59
2 | IloBBIIECHHBIH 4 15 41
Hroro 15 37 100

8. Tunwbl 3a1aHNil, CLIeHAPUHU BBHINIOJIHEHH S 3aIaHU I

3ananue 1 mpoBepsieT yMeHue paboTaTh ¢ PUCYHKAMH, CXEMaMHU, OTPEEIISTh
CBOMCTBA KMBBIX CUCTEM U MPUBOJIUTH COOTBETCTBYIOIIME IPUMEPHI.

3anganue 2 npoBepseT YMEHUSl paclo3HaBaTh, CPAaBHUBATh U aHAJIM3UPOBATh
MPOIIECCHI TIACTUYECKOT0 U SHEPreTUYECKOro oOMeHa B KJIETKaX.

3aganue 3 TOpoOBEpSIET YMEHUE MPOBOJUTH aHAIU3 OUOJIOTHUYECKOTO
HKCIIEPUMEHTA, JIeJIaTh 000OIICHHS 1 BHIBOIBI.

3ananue 4 HampaBl€eHO Ha NPOBEPKY 3HAHUW 00 OCHOBHBIX YPOBHSX
OpraHu3aluy )KUBOM TPUPOIBI.

3ananue 5 mpoBepseT: YMEHUE peniaTh OMOJOTUYECKHE 3a7auu, MPOBOJAUTD
KAUEeCTBEHHbIC W KOJMWYECTBEHHBIE pAacueThl, JAeNaTh BBIBOJbI HAa OCHOBAHUU
MOJIYYCHHBIX PE3YJIbTATOB; CHCTEMY 3HAaHUN O CTPOEHUU U (DYHKIIMOHMPOBAHUU
OpraHu3Ma 4yeJoBeKa.

3ananue 6 OIlCHUBAET 3HAHUSI CTPOCHUSI, JKU3HEACATEILHOCTH, MHOTOO0Opa3us
KJIETOK; YMEHHs YCTaHABIMBATh B3aMMOCBS3b CTPOCHUS U (PYHKUIUNA OpPraHOUJIOB
KJICTKH.

3amanue 7 mpoBepsieT YMEHHE pabdoTaTh ¢ PUCYHKOM, OMPEIESATh CTaJIUH
YKU3HEHHBIX [IUKJIOB PACTEHUM, YCTaHABIIMBATH COOTBETCTBHS MEXKTY OCOOCHHOCTSIMU
JIeJICHUS KJIETOK U CTaJUsAMM )KM3HEHHOTO IIUKJIa pAaCTCHUH.
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3ananue 8 mpoBepsieT yMeHue padboraTh ¢ MHpoOpMaluel, IpeaCcTaBIeHHOMN
B rpauecKkoM BHUJE, BBIACIATH CYIIECTBEHHbIE MPU3HAKU PA3IUYHBIX THUIIOB
JIEJIEHHUs] KJIETOK, JeJaTh BBIBOJABI M IMPOTHO3bI HAa OCHOBAHHMM IOJTYYEHHBIX
pe3yJIbTaTOB.

3aganue 9 mpoBepAET YMEHHME pellaTh 3aJayd MO IUTOJOTHH, BBISBIATH
OPUYUHHO-CJIEICTBEHHBIE CBA3M MEXIY HCCIEIYyeMbIMH  OHOJIOTUYECKUMU
o0beKTaMH, TpolleccaMd U SABJICHUSIMH; JeJaThb BBIBOABI M MPOTHO3bI Ha
OCHOBAHMH MOJYYEHHBIX PE3YJIbTATOB.

3amanue 10 mpoBepsieT 3HaHHWS MHOrooOpasusi TKaHEH, OHTOreHe3a
OpraHU3MOB U UX BOCIPOM3BENCHUS, YMEHUE BBISBIATH NPUUUHHO-CIIEICTBEHHbIE
CBSA3U MEXJY UCCIIETyEMbIMU OMOJIOTUYECKUMU OOBEKTAMHU.

3apganue 11 mnpoBepsieT 3HAHUE METOJIOB TIE€HETHKHU, YMEHHE pemlaTh
FEHETUYECKUE 3aJlayd, BBIBISATh NPUYUHHO-CIEICTBEHHBIE CBSI3U  MEXKAY
UCCIIeyEMbIMU OMOJOTMYECKUMH 00BEKTAMU, TPOLIECCAMHU U SBJICHHUSIMHU.

3amanue 12 mpoBepseT yMeHHEe peliaTh MOMCKOBbIE OMOJIOTHYECKHE 3a1auH,
BBISIBJISITh IPUYUHHO-CJIE/ICTBEHHbIE CBSI3U MEXIY UCCIIElyEMBIMU
OMOJOTMYECKUMH 00bEKTaMU, IPOLECCAMU U SIBJICHUSAMH.

3amanue 13 mpoBepseT 3HAHME 3aKOHOB TIE€HETHKH, YMEHHE pelaTh
F€HETUYECKUE 3a/1a4d, BBISBIATh NPUYMHHO-CICICTBEHHBIE CBSI3U  MEXIY
UCCIIeyeMbIMU OMOJIOTUYECKUMH 00BEKTAMU, TPOLIECCAMU U SBJICHUSIMHU.

3ananue 14 IPOBEPSIET c(hOpMHPOBAHHOCTh CUCTEMBI 3HAHUU
0 OMOJIOTHYECKHUX TPOLIeccax, YMEHUE MPOBOAUTH aHAIN3 MH(OPMAaLUU U JeNaTh
BBIBO/IbI.

3ananue 15 npoBepsieT yMeHHe BIaJETh CUCTEMON OMOJOTUYECKUX 3HAHUM,
YMEHHE pacro3HaBaTh OMONOTHMYECKHE OOBEKTHI M MPOIECCHl MO MX OMHCAHHUIO,
pUCYHKaM, rpadukam, TuarpaMmMam, a TakKe pemaTh IpocTenme OHOI0rHIecKe
3aJ]a41, UCTI0JIb30BaTh OMONIOTMYECKHUE 3HAHUS B TPAKTUUYECKON ACSITETbHOCTH.

9. CucremMa OuEeHHMBAHUS BBINOJHEHUS OTAEJIbHBIX 33JaHUI W MPOBEPOYHOM
padoTHI B EJIOM

[IpaBunbHBIM OTBET Ha Kaxjaoe w3 3aaanuu 2, 5, 6.1, 7.1, 7.3, 8.1, 8.2,
9.1-9.3 otenuBaercs 1 6ayuioMm.

[TonHbIi MpaBUIBHBIN OTBET Ha 3ajlaHue 4 olleHuBaeTcs 2 Oamiamu. Eciu B
OTBETE TEePECTaBIICHbI MECTAMU JBA AJIEMEHTa, BhIcTaBisieTcs: 1 Oar, Oosee AByX
anemeHToB — (0 OamioB. IlpaBuibHBIM OTBET Ha 3ajgaHue 7.2 OICHHUBACTCS
2 6amnamu. Ecmm B oTBere momylieHa ojHa omuOka (B TOM YHCIIe HalMcaHa
muirHssS udpa Wi He HamucaHa HeoOxoaumasi 1udpa), BeIcTaBiseTcs 1 6amr;
€CJIM TOTMYIIEHBI IBe WK OoJiee omuOoK — 0 6ayioB.

3amanus 1, 3, 6.2, 8.3 OuUEHUBAIOTCS B COOTBETCTBUU C KPHUTEPUSIMH
pPa3BEpPHYTHIX OTBETOB.

[IpaBunbHbI OTBET Ha Kaxaoe w3 3amanud 12, 13.1, 13.3, 14.2, 15.2
oreHuBaetrcs 1 damioM.
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[TonHpIM paBWIBHBIM OTBET HA Kaxkaoe m3 3amanuy 10, 14.1 onenmBaercs
2 bautamu. Ecnm B oTBeTe JomylieHa ofHa omMOKa (B TOM YHUCJE HamucaHa
JuIIHS nudpa Wik He HamucaHa HeoOxoaumasi mudpa), BbicTaBisgercs 1 Oam;
eciii JonmyuieHsl e wid Oosnee ommoOku — 0 OamioB. [lpaBuibHBIA OTBET Ha
3aganue 15.1 onenuBaercs 2 6ayuiamu. Eciiv B OTBETE mepecTaBiieHbl MECTaMH J[Ba
3JIEMEHTA, BhIcTaBisgeTcs 1 Oami, Oosee 1ByX 35eMeHToB — 0 6asuioB.

3aganus 11 u 13.2 olieHMBAIOTCS B COOTBETCTBUM C KPUTEPUSIMU OLICHUBAHUS
pa3BEPHYTHIX OTBETOB.

MakcuMalbHbIN IEPBUYHBIN 0aJ1 32 BBIMOJHEHHE pabOThI — 37.

PexoMenanuu no nepesoay nepBUYHbIX 0aJ1JI0B
B OTMETKH 0 NATHOANJIBLHOM HIKaJIe

OTMeTKa M0 NATHOAILHOMN HIKAJIe «2» «3» «“4» «5»

[TepBuuHbIe OasIbI 0-9 10-18 19-26 27-37

10. IIpoa0/KUTEJIBHOCTH POBEPOYHOM PadoThI

Ha BoimonHeHnue mpoBepodHoil pabOThl OTBOAUTCS JiBa ypoka (He Oolee
45 munyT Kaxapli). Pabora coctout U3 AByX yacted. 3ajanus yacted 1 u 2 moryr
BBIIIOJIHATBCS. B OJIUH JIEHb C MEPEpPhIBOM HE MeHee 10 MUHYT WM B pa3HbIE JHH.
Ha BemonHeHne 3amaHuii KaXaoW dYacTH OTBOAUTCS OAWH Ypok (He Oosee
45 MuHyT).

11. Onucanue JONOJHUTENbHBIX MATEPHAJIOB H 000PY10BAHUS, HEOOXOAUMBIX
JJIA IPOBeIeHUs NPOBEPOYHON padoThI

JlomoTHUTENbHBIE MAaTEPUAIIBI M 000pYAO0BaHUE HE TPEOYIOTCS.

12. PexoMeHaaluu MO MOATOTOBKeE K padoTe

CrenmanbHast TOATOTOBKA K TPOBEPOYHOM paboTe He TpeOyeTcsl.
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