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Onucanue KOHTPOJAbHBIX H3MEPUTEIbHBIX MaTEPHAJIOB
NJis mpoBeaeHus B 2026 roay npoBepo4Hoi padorTsl
no BUOJIOI'NAN

10 kaacce

1. HasHayeHHe BCEPOCCUIICKOI MPOBEPOYHOM PadoOTHI

Bcepoccuiickue mnposepounbie pabotel (BIIP) mnpoBogsitcs B memsx
OCYIIECTBJICHUS MOHHUTOPHHIA YPOBHS M KaueCTBa MOJATOTOBKH OO0YyYarOIIUXCS
B COOTBETCTBUM C  TpeOOBaHMSAMU  (eAepalibHbIX  [OCYJapCTBEHHBIX
00pa3oBaTEIbHbBIX CTAHIAPTOB U (PeAepaibHbIX OCHOBHBIX 00111€00pa30BaTeIbHBIX
IPOrPaAMM.

Hasnauenue BIIP no yueOHOMy nipeameTy «bUONOTHs» — OLEHUTh KaueCTBO
00111e00pa3oBaTeIbHON MOATOTOBKU OOydaromuxcsi 10 KiIaccoB B COOTBETCTBUU
¢ TpeboBaHusAMH (elepaTbHOr0 roCyAapCTBEHHOIO 00pa30BaTEIbHOTO CTaHAapTa
cpeanero obmiero oopazoBanust (PI'OC COO) u denepanbHOl 00pa3zoBaTeIbHON
nporpaMmsl cpegHero ooiiero oopazosanus (OOIT COO).

OObpa3oBarenbHbIe OpraHu3aluu npu peanuzanuu UMEIOIIHX
rOCy/IapCTBEHHYIO ~ aKKpPEIUTAlMI0 00pa30BaTEJIbHBIX IPOTPAMM  CPEJHETrO
obmero oOpa3oBanus, BKItouatoT npoBenenue BIIP B pacrnmcanme yueOGHBIX
3arsaTuil. OOpa3oBaTeNbHBIE OPraHU3allMd MOTYT HCIOJB30BaTh IMPOBEPOUYHBIC
paboThI I TEKYIIETO0 KOHTPOJISI YCIIEBAEMOCTH M MPOMEXYTOYHOM aTTeCTaluu
oOydJaromuxcsi, MPOBOJMMBIX B paMKax pealu3alud  0o0pa3oBaTeIbHOU
POrPaMMBl.

Pesynaprarer  BIIP mMoryr ObITh HCHONB30BaHbI  00pa3oBaTENbHBIMU
OpraHu3alMsIMU JJI1 COBEPILIEHCTBOBAHUS METOJMKHU MPENnojaBaHusl yueOHBIX
OpEeIMETOB, a MYHHULIMNAIbHBIMA OpPraHaMHM YINpaBleHUs 00pa3oBaHUEM
U PErMOHAIbHBIMM OpPraHaMH HCIOJIHUTENBHOW BIACTH, OCYUIECTBISIOLIMMU
roCyJIapCTBEHHOE ympaBlieHHe B cdepe oOpa3oBaHus, A aHaIU3a TEKYIIETO
COCTOSIHMSI ~ MYHHULMIIAJBHBIX W PETHOHAIBHBIX  CHCTEM  0Opa3oBaHUs
U GOPMHUPOBAHUS MPOTPAMM UX PA3BUTHSL.

He mpenycMoTpeHO HCHONBb30BaHUE pPE3YJIbTATOB MPOBEPOUYHBIX PAOOT
JUISL OLIEHKH JESATEIbHOCTH TENarornyecknux paOOTHUKOB, 0Opa30BaTeIbHBIX
OpraHu3aluii, = MYHUIMIIAIBHBIX  OPraHoB  yMpaBlIeHHs  OOpa3oBaHUEM
U PErMOHAJbHBIX OpPraHOB HCIOJIHUTEIBHOM  BJIACTH, OCYIIECTBIISIOMIMX
rocyapCTBEHHOE yIpaBjieHHe B chepe 00pa3oBaHuUs.

2. lokyMeHTBbI, onpee/silionue coaepKanne NpoBepoYHOi padoThl

Conepxanue U CTPYKTypa MPOBEPOYHOM  pabOThl  ONpEeNestOTCs
HAa OCHOBE (enepanbHOr0 TOCYJapCTBEHHOTO O0pa30BaTeIbLHOTO CTaHAapTa
cpenHero oOmero o0pa3oBaHUs, YTBEPKIEHHOTO NpHKa3oM MuHucTEepCcTBa
obpazoBanusi u Hayku Poccuiickoit ®enepanuu ot 17.05.2012 Ne 413 wu
dbenepanbHOll 00pa3oBaTEILHONM IPOTpaMMBI CpPEIHEro OOIIero oOpa3oBaHMS,
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YTBEPXKIAECHHOM NprKa3oM MuHuncrepcra npocsenienus Poceniickon ®enepannn
or 18.05.2023 Ne 371.

3. Iloaxoasl K 0TOOPY coaepKaAHUS MPOBEPOUYHON PAdOTHI

Bcepoccuiickue  npoBepouyHble  paOOThl  OCHOBAHBI Ha  CHUCTEMHO-
NEeSTEIbHOCTHOM, YPOBHEBOM W  KOMIUIEKCHOM  TOJAXOJAaX K  OIEHKE
oOpa3oBarenbHbIX jgocTixkeHuid. B pamkax BIIP nHapsgy ¢ npeaMeTHbIMU
pe3yibTaTaMid OCBOCHHMS OCHOBHOW 00pa30BaTelIbHONW MPOrpaMMbl CPEIHEro
oOmero o0pa3oBaHUs OLIEHUBAETCS TaKKe JIOCTHIKEHUE MeETalpeaMETHBIX
pe3yibTaTOB, BKIIOYAIOIIMX OCBOEHHBIE OOYYAIONIMMUCS  MEXKIPEIMETHBIC
NOHATUST U YHHUBepcalbHble  ydeOHble  AeicTBUS  (IIO3HABATENIbHBIE,
KOMMYHUKATUBHBIE, PETYJISITUBHBIE).

Texctbl 3amaHuii  MPOBEPOUYHBIX pabOT B  IEJIOM  COOTBETCTBYIOT
dbopMyIMpoBKaM, TPHUHATHIM B Y4YeOHMKAax, BKIIOUCHHBIX B ¢eaepanbHbIi
nepeyeHb  y4yeOHHMKOB,  JONYLIEHHBIX  MUHHCTEPCTBOM  MPOCBEIIEHUS
Poccuiickoii  @epepanum K MCHOJIB30BAHUIO NIPU  peanv3aluyd  MMEOIIMX
rOCyJapCTBEHHYI0 aKKpPEAUTALMIO O00pa30BaTENbHBIX MPOrpPaMM  CPEIHEro
obmero oopa3oBaHmsl.

4. CTpyKTYypa IpoBepoO4YHOii padoThI

[IpoBepounass paboTa COCTOMT M3 JBYX YacTel M BKIIOYAeT B ce0s
15 3ananumii. B yactu 1 copepxatbes 3ananusa 1-9; B uactu 2 — 3aganus 10—15.

3aganus 2, 4, 5, 6.1, 7.1, 7.2, 7.3, 8.1, 8.2, 9.1, 9.2, 9.3 npennonararot
KpaTKuil OTBET B BUJE KOMOMHAIMM LHUQP, YUCIA WA CI0Ba (CIIOBOCOYCTAHUSA),
a 3amanus 1, 3, 6.2, 8.3 mpeamnonaraloT pa3BepHYTHIM OTBET (HaTh OOBsICHEHUE,
OTIMCaHHUE WK 0OOCHOBAHUE).

3amanus 10, 12, 13.1, 13.3, 14.1, 14.2, 15.1, 15.2 npennonararoT KpaTKui
OTBET B BHJC cJoBa (CIIOBOCOUYETAHWs) WIM 4Yuciaa / KoMmOuHammu 1udp,
a 3amanus 11, 13.2 npennosararoT pa3BepHYTHI OTBET (AaThb OOBSICHEHUE,
ONMCaHuEe UK 0OOCHOBAHHUE).

5. Konudukarop mnpoBepsieMbIX TpeOOBaHUII K pe3yjJbTaTaM OCBOEHMS
OCHOBHOM 00pa30BaTeJIbHOM MNPOrpaMMbl CpeaHero oo0mero oOpa3zoBaHUs
U 3JIEMEHTOB CO/IEP:KAHMS

KomudukaTtop mnpoBepsieMbix TpeOOBaHUN K pe3ylibTaTaM OCBOCHHUS
OCHOBHOH 00pa3oBaTeIbHON IPOTPaMMBI CpeIHEro oO0Imero oOpa3oBaHUS U
DJIEMEHTOB ~ COJIepKaHWsl 10 Owonoruu it oOydvarommuxcst 10 kimaccoB
chopmuposan Ha ocHoBe DT'OC COO u ®OIT COO.

B tabmume 1 nmpuBeneH mepeueHb  MPOBEPSEMBIX — TpeOOBaHUMN
K METalpeIMETHbIM pPE3yJbTaTaM OCBOECHHMS OCHOBHOW 00pa30BaTEIbHOU
IPOrpaMMBbI CPETHEro 00IIET0 00pa30BaHHUA.
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Ta0muna 1

Kon
NMpoBepsieMoro
TpeOOBaHMS

IIpoBepsiemble TPeGOBAHHUS K MeTANPeIMETHBIM pe3yabTaTamM
OCBOCHHSI OCHOBHOI 00pa3oBaTe/IbHOM NPOrpaMMbl
cpeanero oouero odopazoBanus (MII COO)

1

ITo3HaBaTeIbHBbIE YHUBeEpPCcAJIbHbIE yueOHbIe nelicTBus (1asee - YY]I)

1.1

Baszoevie nozuueckue oeiicmeun

1.1.1

YcTaHaBIMBaTh CYIIECTBEHHBIM IMPU3HAK WU OCHOBAHUS IS CPaBHCHMS,
KiaccupuKauu 1 0000IIeHHS

1.1.2

BrIsBagTH 3aKOHOMCPHOCTH U NTPOTUBOPCYHSA B paCCMATPUBACMBIX SABJICHUAX

1.1.3

CamocroarenbHO  (GOpMyIMpPOBaTH M aKTyalM3MpoBaTh  Hpobiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OIPEAETATH LEH ASSITEbHOCTH, 33/1aBaTh IAPAMETPbI U KPUTEPUH MX JOCTHXKEHUS

Baocuth KOPPEKTHUBBI B ACATCIbHOCTL, OLICHUBATH COOTBETCTBUC PE3YJIHTATOB
oeJIsAM, OICHUBATh PUCKU MOCIIEJACTBUM JeATCIbHOCTH

PazBuBath KPCAaTHBHOC MBINIJICHUEC IPH PCIICHNH JKU3HCHHBIX npo6neM

Ba3zoevie uccneoosamenvckue oeiicmeus

1.2.1

Brnagets HaBbIKaMH y9eOHO-MCCIICIOBATEIILCKONH U TIPOCKTHOM JIEATEIIBHOCTH,
HaBBIKAMU Pa3pelIeHHsI MpooieM

1.2.2

OBnaneHne BHIAMU JESATEIBHOCTH 10 IOJYYEHHIO HOBOTO 3HAHHUA, €ro
UMHTEpIpeTalny, NpeoOpa3oBaHUI0 M MPUMEHEHHMIO B PA3IUYHBIX y4eOHBIX
CUTYallUsX, B TOM YHCJE MIPU CO3/IaHUH YUEOHBIX U COLMAIbHBIX IPOEKTOB

1.2.3

cDOpMPIpOBElHI/IC HAay4YHOT'O THUIIA MBIIIJIICHHA, BIaACHHUC Hay‘lHOI\/’I
TepMHHOHOFHeﬁ, KIIFOYCBBIMU IMOHATHUAMU U MCTOJaMH

1.2.4

BbIsSBISTE NPUYMHHO-CIIEACTBEHHBIE CBSI3W M aKTyalM3UpOBaTh 3ajaudy,
BBIIBUTaTh THIIOTE3Y €€ PEIICHUSA, HAXOAUTh apryMEHTBI Ul JOKa3aTelnbCTBA
CBOMX YTBEPXACHUH, 3aJaBaTh IApaMETPbl U KPUTEPUH PEILICHUS

1.2.5

AHanu3upoBaTh MOJYYEHHBIE B XOJE€ PEIICHUs 3aJaud  pe3yibTathl,
KPUTHYECKH OLICHUBAaTh MX JOCTOBEPHOCTb, IIPOTHO3UPOBATh HW3MEHEHHE B
HOBBIX YCJIOBHSX

1.2.6

YMeTh NMEepeHOCUTh 3HAaHHWA B IO3HABATENBbHYI0 M MPAKTUYECKYIO 00JacTu
JKU3HEESATENbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUS U3 Pa3HBIX NPEIMETHBIX 001acTeil;
OCYILECTBIIATh IIEJICHANpPABICHHBIH MOUCK IEPEHOCAa CPEJCTB M CIIOCOOOB
JIeCTBUS B TPO(ECCHOHANBHYIO Cpely

1.2.7

CrnocoOGHOCTh ¥ TOTOBHOCTh K CAaMOCTOSITEIIBHOMY TTOMCKY METOJIOB PEIICHHS
MPAKTUYCCKUX 3aia4, MPUMCHCHUIO PA3JIMYHBIX MCTOJ0B ITO3HAHUA,

CTaBUTh W (HOPMYyITUpPOBATh COOCTBEHHBIE 33Jauydl B 0Opa30BaTEIBLHOU
NeATEIILHOCTH Y JKU3HEHHBIX CHTYaIUIX;

CTaBUTH HpO6JICMI)I " 3ala4M, JOITyCKarOIIEe aJIbTCPHATUBHLIC PCIICHUSA
BBIJIBUTaTh HOBBIC HJICH, TIPEIaraTh OPUTHHAIBHBIE MTOIXO0/IbI M PELICHNUS;
pa3pabarbIBaTh IUIaH PEIICHHUsS MPOOJIEMBI C yYETOM aHajlu3a HMEIOLIUXCS
MaTepUAIBHBIX M HEMAaTEePUAILHBIX PECYPCOB

1.3

Paboma c ungpopmayuen

1.3.1

Brnaners HaBbIKaMU MOTy4€HUS MHPOPMALUU U3 UCTOYHUKOB PA3HBIX THUIIOB,
CaMOCTOSITEJIBHO ~ OCYILIECTBJIATh IIOMCK, aHalu3, CHUCTEMAaTU3alHI0 U
MHTEPIpPETANNI0 HHPOPMALIMU PA3IMUHBIX BHIOB U ()OPM MPEICTABICHUS

1.32

Co3maBaTh TEKCTBI B pa3iMYHbIX (opMaTax ¢ yuyeToOM Ha3HA4YEHUS
UHPOpPMALIMKM W IIETICBOW ayJIUTOPHH, BBIOMpas ONTUMAIBHYIO (QopMy
IIPEACTABJICHUS U BU3YaIU3aLHUU
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1.3.3 OueHuBaTh JOCTOBEPHOCTh, JIETUTUMHOCTh HMH(OpMalMM, €€ COOTBETCTBUE
MIPABOBBIM M MOPAJIbHO-3TUYECKUM HOpMaM
1.34 Hcnone3oBaTth  cpeAcTBa  WHPOPMAIMOHHBIX W KOMMYHHUKAIIMOHHBIX
TEXHOJOTHM B  pEIIEHUH  KOTHUTUBHBIX, = KOMMYHUKAaTUBHBIX U
OpraHU3aIMOHHBIX 3a/1a4 C COOI0ACHNEM TpeOOBaHUN 3PTOHOMUKH, TEXHUKU
0€30MMacHOCTH, TUTUEHBI, pecypcocOepeeHus], MPAaBOBBIX U 3TUYECKUX HOPM,
HOpM UHGOPMAITMOHHON 06€30MacHOCTH
1.3.5 Bnagerp  HaBbIKaMu ~ paclo3HaBaHWsS W 3alIUTHl  MHQOpMAINH,
nHGOpMaIlMOHHON 6€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 M JOrMYHO M3JIaraTh CBOKO TOYKY 3PEHMS C HMCIOJb30BaHUEM
S3BIKOBBIX CPEJICTB
2.1.3 ApryMeHTHpOBaHHO BECTHU JHUAJIOT
3 PeryasituBubie YV /|
3.1 Camoopzanuzayusn
3.1.1 CaMOCTOSTENIBHO OCYILIECTBIIATH [03HABATEIbHYIO IESITEIBHOCTD, BBISBIATH
npoOJeMbl, CTaBUTh HW  (HOPMYJIHpPOBaTH  COOCTBEHHBIE  3aJaud B
00pa30oBaTeNbHON IeATETHbHOCTH U JKU3HEHHBIX CUTYaIUsX;
JIaBaTh OLIEHKY HOBBIM CUTYalUsIM
3.1.2 CaMOCTOATENbHO  COCTaBNIATh IJIAaH  pPEUICHUs MpoOJIeMbl C  YyYETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U TIPS IITOYTEHUIA;
JienaTh OCO3HAHHBIN BBHIOODP, ApryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3a
pelIeHuE;
OLICHUBATh MPUOOPETEHHBIN OMBIT;
CrocoOCcTBOBaTh (POPMUPOBAHUIO U TMPOSBICHUIO IIHUPOKOW 3SPYIUIUU B
pa3HbBIX 001aCTsIX 3HAHUHN
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;
UCTIOJIb30BaTh MPUEMBl pedIeKCHH Ui OLIEHKU CHUTYyalllH, BHIOOpa BEPHOTO
pelIeHus;
YMETh OLIEHUBAaTh PUCKM M CBOEBPEMEHHO IPUHMMATh PEIIEHUS IO HX
CHU)KEHHUIO
3.3 Imoyuonanvuvlii unmMeNIeKm, Ipeanoiararoui cOpMUPOBAHHOCTH!

CaMOper.HI/IpOBaHI/IH, BKJIFOUAKOIIICTO CaMOKOHTpOJII:, YMGHI/IG HpI/IHI/IMaTB
OTBETCTBEHHOCTh 3a CBOE IIOBEJIEHHWE, CIOCOOHOCTh aJanTHPOBAThCS K
OMOIIMOHAJIBHBIM H3MCHCHUSIM U HpOSIBJISITB FI/IGKOCTB, 6BITI: OTKpBITBIM
HOBOMY;

BHYTPEHHEN MOTHBALMU, BKJIIOYAIOIIEH CTPEMIIEHUE K JOCTHXKEHUIO LEIU U
yCIexy, ONTUMHU3M, HTHUIIUATUBHOCTh, YMEHHE JIEUCTBOBATh, UCXOMS U3 CBOMX
BO3MOKHOCTEH

B Tabmuue 2 mnpuBeneH MepeyeHb  MPOBEPSEMBIX  MPEIMETHBIX

pe3yiabTaTOB

OCBOCHHS OCHOBHOM 0O0pa3oBaTeIbHON MPOrpaMMbl CPEIHETO

oO1ero 00pa3oBaHus (COOTHECEHBI C METANIPEAMETHBIMU PE3YJIbTaTaAMM ).
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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

CdopMUpOBaHHOCTH 3HAHUN O MECTE W POJIM OMOJIOTHH B
CHUCTEeME HAy4YyHOTO 3HAHUS eCTECTBEHHBIX HAyK, B
(GOpPMUPOBAHHH  COBPEMEHHOW  €CTECTBECHHO-HAYYHOM
KapTUHBl MUpPAa U HAYYHOTO MHPOBO33PEHHS; O BKIIAJE
POCCHUICKMX W  3apyOeXHBIX YYCHBIX-OMOJIOTOB B
pazBuTHe OuosornH; (YHKIIMOHAJIBLHON TPaMOTHOCTH
YelIOBeKa ISl PeIICHUs )KU3HEHHBIX 3a/1a4

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'. Mengens,
T. Moprana, H.M. BaBunoBa) u yueHus (0 IeHTpax
MHOT000pa3usl U MPOUCXOXKIEHUS KYJIbTYPHBIX pACTCHHM
H.W. BaBunoBa), ompenensiTh TpaHUIBl HX NPUMEHU-
MOCTH K JKUBBIM CHUCTEMaM

MIT 1.1;1.3;2.1;
3.1

YMeHue BlaieTb METOJaMH HayYHOTO [TO3HAHKSA B OMOJI0THH
(naOmoieHMe M OIMMCAHWE JKMBBIX CHCTEM, IIPOLIECCOB U
SBJICHUI; OpraHM3alisl W IPOBEICHUE OUOIOrMYECKOro
OKCIIEPUMEHTA,  BBIABIDKCHUE  TUIOTE3bl;  BBIIBICHHE
3aBUCUMOCTH  MEXKAYy  HMCCIEAYEeMBbIMH  BEIMYMHAMU,
OOBSICHEHHE TMOJIyYEHHBIX Ppe3yJbTaToB, HCHOJIb30BAHHBIX
HAy4HBIX IIOHATHM, TEOPUM M 3aKOHOB, YMEHHME JIEeNIaTh
BBIBOJIbI HA OCHOBaHUH IOJYYEHHBIX PE3YyJIbTATOB)

MII1.1;1.2; 1.3;
3.1;32

YMeHue BBIACTATh CYLIECTBEHHBIE IMPU3HAKH BUPYCOB,
KJIETOK TPOKAPHOT M JYKApHOT, OJHOKICTOYHBIX H
MHOTOKJIETOYHBIX OPTaHH3MOB; OCOOEHHOCTH IPOIIECCOB
oOMEHa BEIIECTB M IPEBPAIICHUS JHEPTUM B KIETKE,
¢doToCcHHTE3a, TUIACTUYECKOTO M JHEPreTUYECKOTrO
oOMmeHa, XEMOCHHTE3a, MHTO32, Mmeiio3a,
OIUTOIOTBOPECHHUS,  PAa3MHOXKEHHS,  MHIUBHIYaIbHOTO
pa3BUTHUs OpraHu3Ma (OHTOIEHE3)

MII1.1;1.3;2.1;
3.1.1

YMeHrne TPUMEHSTh TMOJYYCHHBIC 3HAHUS JJISI OOBSICHEHUS
OMOJIOTMUECKUX TPOIECCOB W SIBJICHWM, ISl TIPUHSATHS
MPAaKTUYECKUX DPEIICHUH B MOBCETHEBHOM >KMU3HH B IIEJAX
obecrieueHust OE30MacCHOCTH CBOETO 3II0POBBS U 30POBBS
OKPYKaIOIIMX JIIOJeH, COONMIONEHHUST HOPM TPAMOTHOTO
MOBEJICHUSI B OKPY>KAOILEH MPUPOIHON Cpee; MOHUMaHUE
HEOOXOIMMOCTH HMCIIOJIb30BAHMS JTOCTH)KEHHH COBPEMEHHOM
Ovormornm W OWOTEXHOJIOTWA  JUIS  PaIIOHAJIBLHOTO
MIPUPOIOTIONH30BAHUS

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

YmMmenue peuaTh 3JICMCHTAPHBIC TCHCTUYCCKUC 3aJa4U Ha

MOHO- ¥ JUTHOPUIHOE CKpEIIMBAaHHE, CIEIMICHHOE
HacJe0BaHUE; COCTABJSITh CXEMbl MOHOTHOPHIHOTO
CKpeIIMBaHMUS Uil TPEACKa3aHWs  HACJIeIOBAaHUS

IIPU3HAKOB Y OPraHUu3MOB

MIT 1.1; 1.2; 1.3.1
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8 YMeHue BBITOJNHATH JaboparopHble u mpaktudeckuwe | MIT 1.1; 1.2; 1.3.1;
paboThl, coOmonaTe NpaBuia npu padore ¢ yueOHbIM M | 1.3.3; 1.3.4;3.1;
1abopaTOPHBIM 000PYTI0BaHUEM 32

9 YMeHHe KpUTHYECKH OLEHHMBAaThb W HWHTepnpeTupoBatb | MII 1.3;2.1; 3.1;
UHPOPMALIUIO OMOJIOTHYECKOTO coJiepKaHus, 3.2;33

BKJIIOUYAIOIIYIO TICEBJOHAYUYHBbIE 3HAHMSI W3 Pa3INYHBIX
uctoyHukoB (CMMU, HayuHO-OMyJIsipHBIE MaTepHalIbl);
TUYECKHE aCHEKThl COBPEMEHHBIX MCCIEIOBAHUN B
OMO0JIOTUH, MEAULIMHE, OMOTEXHOJIOT U

10 YMeHue co3naBath COOCTBEHHBIC MUChMEHHBIC U ycTHBIE | MIT 1.3; 2.1; 3.1;

cooOmeHus, 06001mas OMOIOTHYECKYI0 UH(DOPMALIUIO U3 3.2;33
HCCKOJIBKUX HCTOYHHUKOB, FpaMOTHO HNCIIOJIBb30BaAThH
MTOHSATUHHBIN 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

XKusble cucrembl (OMOCHCTEMBI) Kak mpeaMmerT u3yudeHus Ouosnoruu. CBoiicTBa
OMOCHCTEM M MX pazHooOpasue

2.2

YpoBHM  oOpraHuzanmu  OMOCHCTEM:  MOJEKYJSPHO-T€HETUUECKUH,  KJIETOUHBIH,
OpraHW3MEHHBIN, TOMYJISIIMOHHO-BUIOBOM, SKOCUCTEMHBIN, OMOC(EepHBIT

XHMHYECKHIl COCTAB U CTPOEHHE KJIETKHU

3.1

XUMHYECKUH COCTaB KJIETKH. XUMHAYECKHE SJIEMEHTEI: MaKpO3JIEMEHTHI,
MI/IKpOB.HeMeHTBI. Bona )41 MI/IHepaJIBHble BCIICCTBA. q)yHKLII/II/I BOABI U MI/IHepaJIBHBIX
BEIECTB B KieTke. [lonaepkanne OCMOTHYECKOTO OaaHca

3.2

benku. CoctaB u cTpoeHue OelIKOB. AMHMHOKHUCIOTHI — MOHOMEpPHI OEIKOB.
He3zamenuMble W 3aMEHHMbIE AMHUHOKHUCIOTH. AMHMHOKHCIOTHBIA COCTaB. YPOBHHU
CTPYKTYpbI O€IKOBOW MOJEKYJNbI (IEpBUYHAS, BTOPUYHAS, TPETUYHAS U YETBEPTHUHAS
CTPYKTypa). XUMHUYECKHE CBOHCTBA OesIKOB. bronornueckue GpyHKIN GEIKOB.
®depmeHThl — Onosiorudeckue Katanm3aTopbl. CTpoeHHe depMeHTa: aKTHUBHBIN IIEHTD,
cyOctpatHas crneuupuunoctb. Kodepmentsl. Burtamunsl. Ominuus ¢(EepMEHTOB OT
HEOPraHMYECKUX KaTaJIu3aToOpOB

3.3

VYrneBoapl: MoHOcaxapuibl (TIIOKO3a, pubo3a U JAE€30KCHpPUO03a), IUcCaXapuibl
(caxapo3a, JaKTOo3a) W  TOJHCaxapuasl  (KpaxMmaj, TJWUKOTEH, IIEJUII0JI03A).
buonornueckue GpyHKINN yriIeBOIOB.

Jiunuasl: TpUrAMLEpHIbl, cTepouabl, (ocomunuasl. [mapodpmibHO-rHIAPODOOHBIE
cBoiicTtBa. buonormdeckne QyHkiuun naunuaoB. CpaBHEHHE YTIJIEBOJOB, OCIKOB H
JIMINUJ0B KaK HCTOYHUKOB SHEPTUHU

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 CTPYKTYpbI KJIETOK — KJIETOYHAs CTEHKA, INIMKOKAJIUKC, UX (PYHKLHU.
[Tna3maruueckass memOpaHa, ee cBOMCTBa W (QyHKuuH. L{uTormasma u ee opraHoupl.
OpnHoMeMOpaHHbBIE OpraHOWMBI KIETKU: 3HIomuazmaruuyeckas ceth (DIIC), ammapar
['onbmxu, mu3ocomel. 11oayaBTOHOMHBIE OpraHONUBI KJICTKU: MATOXOHAPUH, TUIACTUBL.
[Ipoucxoxaenne MUTOXOHIpHIA U TacTu. Bunel miactua. HememOpanHbie opraHouisl
KJIETKH: PUOOCOMBI, KJIETOUHBIH LEHTP, PECHUYKH, KIYTUKH. DYHKIMHM OPraHOM]IOB
KJIETKU. Bximrouenust

3.9

SAnpo — perynastopHblii 1eHTp kieTku. CrpoeHue sapa: saepHas 000JI0uKa,
KapuoIUIa3Ma, XPOMAaTHH, SAPHIIIKO. XPOMOCOMBI

3.10

TpaHcnopT BEMECTB B KIIETKE

KuzneneareJbLHOCTh KJIETKH

4.1

O6men BemiecTB, wWid MeTaboiau3sM. AccuMmuisuus (TJIaCTUYECKUM O0OMeH) u
JUCCUMMIIALUS  (SHEpreTuyeckuid oOMEeH) — JBEe CTOpPOHBI €IMHOro mpoliecca
metabonm3ma. Tumbsl oOMeHa BemiecTB: aBTOTPO(HBIM H rerepoTpodHbId. Poib
(epMEeHTOB B OOMEHE BEILECTB U IPEBPAILEHIH YHEPTUU B KIIETKE

4.2

@®otocunTe3. CBetoBass W TeMHOBasg (a3l (oTtocuHTeza. Peakuuu ¢orocunTesa.
DddexkTuBHOCTL poTOCHHTE3a. 3HAUeHUE (HOTOCHHTE3A IS KU3HU Ha 3emuie. Briusane
yCIOBHI cpenbl Ha (OTOCHHTE3 W CHOCOObI TOBBIMICHHS €ro MPOJyKTHBHOCTH Y
KYJIbTYpHBIX PaCTEHUI.

XeMocHHTe3. XeMOCHHTE3UPYIOoIIMe OakTepry. 3HaUeHUE XeMOCHHTE3a JUTsl )KU3HU Ha 3emiie

4.3

DHepreTHYeckuii oOMEH B  KIeTKe. PaciieruieHue BeIeCTB, BBIJICJICHUE U
AKKyMYyJIMPOBaHHE JHEPIMH B KIETKE. DTambl JHEPreTHUecKoro oobmena. [ nmkomus.
BpO)KeHI/Ie U €ro BHUABIL. KI/ICJIOpO,Z[HOe OKHUCJICHHUC, HIM KICTOYHOC AbIXaHHC.
D hEeKTUBHOCTh YHEPTETUIECKOT0 0OMEHA

44

Peakumu marpuyHoro cunrte3a. ['enermueckas uHpopmauus u JHK. Peammzanums
reHeTH4YecKol wuHdopManuu B KJIETKe. [ CHETHYeCKWH KO W €ero CBOWCTBA.
Tpanckpunuuss — wmarpuunblii cuHte3 PHK. Tpancmsums — OumocunTes Oenka.
KomupoBanue amuHokucaot. Ponb pubocom B OrocuHTEe3e Oeka

4.5

Hexnerounsle  ¢opmbl  XKM3HM — BHUpYyChl. McTtopus  OTKpBITUS ~ BHPYCOB
(1.1. IBanoBckuii). OcoOEHHOCTH CTPOEHUS M  SKU3HEACSTEIBHOCTH BHPYCOB.
bakrepuodaru. bone3Hn pacreHuil, )KUBOTHBIX U YeJIOBEKA, BBI3BIBAEMBIE BUPYCAMH.
Bupyc ummyHoneduuurta yenoBeka (BUY) — Bo3Oyaurens CIIMa. Ilpodunaktika
pacnpocTpaHeHMsl BUPYCHBIX 3a00J1eBaHUH

PasmHoxeHHnE U NHAUBUAYAJIBHOC PA3BUTHC OPraHU3MOB

5.1

Krerounslii 1WKII, WM JKU3HEHHBIN UK KiaeTku. MHTepdaza m muto3. Ilporeccsr,
npoTekamomue B uHTepdasze. Perummkanumss — peakuuss MaTpuuHoro cunreza JIHK.
Crpoenue xpoMocoM. XpOMOCOMHBIA HA0Op - KapUOTHIL. JUTIJIOMIHBIN U TarIOuAHBINA
XpOMOCOMHBIE HaOopbl. Xpomatuiel. lluTomornueckue OCHOBBI PAa3MHOXKEHUS U
WHUBUTyIbHOTO Pa3BUTHUSI OPTaHU3MOB.

Henenne knerku - muto3. Cramum muTo3a. [Ipoieccel, mpoucxomsimme Ha pasHbIX
CTaJIUsIX MUTO3a. BHOJIOrMYECKU CMBICI MUTO3a

52

@opMbl  pa3MHOXKEHHSI OpPraHM3MOB: Oecmojoe | IoJioBoe. Bumel  Gecronoro
pa3MHOXKEHHS:  JEJICHHE HaJABOe, TOYKOBAHHUE OJHO- H  MHOTOKJIETOYHBIX,
criopooOpa3oBaHUe, BETETAaTHBHOE pa3MHOXKEHHE. VICKyCCTBEHHOE KIOHMPOBAHUE
OpPraHU3MOB, €r0 3HAUYCHUE VIS CEIICKIIUU

53

[TosioBOE pa3zMHOKEHHE, €TO OTJIMYHUS OT OECIIONIOTO.
Meiio3. Craguun meino3a. Ilpoueccsl, nmpoucxoasimue Ha craausx Mmenosa. [loBenenue
xpoMmocoM B Meino3e. Kpoccunrosep. bruonornuecknii cMpIca ¥ 3HaUeHUE MeH03a

5.4

['ameTorenes - mporecc 00pa30BaHUS MOJIOBBIX KJIETOK Y KUBOTHBIX. [10JIOBBIC JKele3bl:
CEMCHHUKU HW AHWYHUKH. 06pa3OBaHI/I€ U  Pas3sBUTHUC TIOJOBBIX KIIETOK — TaMCT
(cmepmaro3ou, SIMIEKIETKAa) — crepMmaToreHe3 W ooreHe3. OCOOEHHOCTH CTPOSHUS
ANULIEKIIETOK U criepMaTo3ouaoB. OmnogorBopenue. [laprenorenes
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5.5

NunuBuayanpHOe pasBuTHE (OHTOreHe3). DMOpHOHAIBHOE pa3BHUTHE (IMOpPHUOTEHE3).
Ortanbl AMOPUOHATBFHOTO PAa3BUTUS Yy TO3BOHOYHBIX JKUBOTHBIX: JIpOoOJIeHUE,
racTpyJisius, OpPraHOTE€HES. [TocTamMOproHaNTEHOE pasBuTHE. Turbl
MOCTAIMOPHUOHATBHOTO PA3BUTHS: TPsIMOE, HEMpsiMoe (JTMIMHOYHOE). BiusiHue cpenbl Ha
pa3BUTHE OPraHU3MOB; (PaKTOPHI, CIOCOOHBIE BBI3BIBATH BPOXKICHHBIE YPOJCTBA.

Poct u pasButue pacteHuil. OHTOT€HE3 ILIBETKOBOTO PACTEHUSA: CTPOCHUE CEMEHHU,
CTaauu pa3BUTHUIA

HacaencTBeHHOCTh M H3BMEHYHBOCTH OpPraHu3sMoB

6.1

IIpenmer m 3amaum reHetuku. Vcropus pa3BUTHS T'e€HETUKH. BKiIagx pOCCHHCKUX M
3apyOeKHBIX YYEHBIX B pa3BUTHE I'€HETHUKU. MeTo/bl TeHeTHKH (THMOPUAO0IOrnYEeCKHiA,
LUTOT€HETUUECKUN, MOJIEKYJISIPHO-TeHETHUECKU). OCHOBHbBIE T€HETUYECKUE IOHATHUS.
['eHeTHYECKasi CUMBOJIMKA, UCIIOJIb3yEMasi B CXEMaX CKpELIMBaHUM

6.2

3aKOHOMEPHOCTH  HACIICJIOBaHHWS TNPU3HAKOB, ycTaHoBIeHHBbIe [. MeHnenem.
MonorubpuaHoe CKpeluBaHue. 3aKOH eIWHOOO0pa3usi TMOPUIOB MEPBOTO MOKOJICHHUS.
[TpaBwiio moMuHUpPOBaHUS. 3aKOH PACHICTUICHUS MPHU3HAKOB. [ MIOTE3a YHCTOTHI TaMET.
[TonHOE ¥ HEMOJIHOE IOMUHUPOBAHHE.

JuruOpugHoe CcKpemMBaHUE. 3aKOH HE3aBUCHMOTO HACICOBAHHUS IPU3HAKOB.
[[uTOoreHeTHYECKUE  OCHOBBI  TUTUOPUAHOTO  CKpCIIMBAaHUS.  AHaIM3HPYIOIIEe
cKpemmBaHue. VICIONIb30BaHNE aHAIM3UPYIOMIETO CKPEIIMBAHHUS IS ONPEACIICHUS
T€HOTHIIa 0COOH

6.3

CuennenHoe HacinefoBaHue npusHakoB. Pabora T. Moprana mno cremieHHOMY
HacJIe/IOBaHUIO TeHOB. HapyllleHue CLEeIUIEHUs T€HOB B pe3ysIbTaTe KpPOCCHHIOBEpA.
XpOoMOCOMHasl TEOpUsl HACJIECTBEHHOCTH. | eHeTHUecKHue KapThl.

['eneTnka noxa. XpoMOCOMHOE OIpeieieHre moja. AyTOCOMBI ¥ OJIOBbIE XPOMOCOMBI.
T"'omorameTHBIC 1 reTeporaMCcTHbIC OPraHU3MBlI. HaCJ'[eI[OBaHI/Ie IMPU3HAKOB, CHCIIJICHHBIX
C MOJIOM

6.4

N3meHunBoCTh. BHIBI M3MEHUMBOCTH: HEHACJIEICTBEHHAass W HacieACTBEHHas. Poib
cpelbl B HEHACIEICTBEHHONH H3MEHYMBOCTH. XapaKTEpUCTHKA MOJUPHUKALIMOHHOMN
W3MEHYMBOCTH. BapuanuoHHbli psx W BapuauuoHHas KpuBas. Hopma peaknnn
npusHaka. KoiudecTBeHHbIE M KayeCTBEHHBIE INPU3HAKM M HUX HOPMa PEaKIHH.
CBoiicTBa MOTU(PUKAIIMOHHON N3MEHUYNBOCTH

6.5

Hacnencreennas, WIH reHOTUIINYECKas, U3MEHUYUBOCTb. KombunaTtuBHas
W3MEHYHMBOCTh. Mei03 M TOJIOBOM MPOIECC — OCHOBA KOMOMHATHBHOW W3MEHYHMBOCTH.
MyTanonHass HM3MEHYMBOCTh. Kiaccudukanuss MyTanuii: T'eHHbIE XPOMOCOMHBIE,
reHoMHble. Yacrora W nOpuyuMHBl MyTauumid. MyTareHHele  (akTophl.  3aKOH
TOMOJIOTHYECKHX PAJI0B B HacaeACTBeHHOM nsMeHunsBocty H.M. BaBuiiosa

6.6

I'enetuka 4yenoBeka. Kapuorun yenoBeka. OCHOBHBIE METOAbl T€HETHKH YEJIOBEKA:
TeHEaIOTUYECKUH, OJIM3HEIOBbIM, ITUTOTCHETHYECKUN, OMOXUMUYIECKUI, MOJIEKYIISIPHO-
TeHETHYCCKU. CoBpeMeHHOE omnpeaeneHue TeHOTHUIIA: MTOJITHOTEHOMHOE
CEKBCHUPOBAHUE, TIE€HOTUIMPOBaHHWE, B TOM uyucie ¢ nomompso [IP-ananu3a.
HacnencTBeHnnlie 3a001eBaHMs YeJIOBEKa: T€HHBIE 00JIe3HHU, O0JIE3HH C HACIIEACTBEHHOM
MPEIPACIIONOKEHHOCTRIO, XPOMOCOMHBIE Oone3Hn. ComaTHueckue W TEeHEpPaTHBHbBIC
MyTaruu. [lpuHIUIBEL 370poBOTO 00pas3a >KU3HU, TUATHOCTUKH, NPO(HIAKTUKA W
JICYCHUsT TEHETHYeCKUX Oose3Hell. MenuKo-TeHeTHYeCKoe KOHCYJIBTHPOBAHHUE.
3HaYEHUE MEIUIMHCKOW TE€HETHMKH B TMPEJOTBPALICHUM M JICYEHUU TE€HETHYECKHX
3a00JI1€BaHNI YeI0BEKA

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 METOABI CeNEeKIMH. MacCOBBI U MHAUBHUIYAIbHBI OTOOPHI B CEIEKITUN
pacteHuid W KUBOTHBIX. OIEHKA SKCTepbepa. BIM3KOPOACTBEHHOE CKpEIIUBAaHUE -
uHOpuauHT. Yuctas nuaus. CKpeluBaHue YUCTBIX TUHUH. ['eTepo3uc, wiu rudpuHas
cuna. HeponacTtBeHHoe ckpemuBaHue - ayTOpuauHr. OTnaneHHas ruOpuan3aIis U ee
ycrnexu. MCKyCCTBEHHBIM MyTareHe3 M IMOJy4YeHUE MOJUILUIONI0B. JloCTHXKEHUs
CEJICKIIMU PACTCHMH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB

7.3 | buorexHonorus Kak OTpacib NPOM3BOACTBA. ['€HHas WH)KEHepHUs. OTanbl CO3JaHUS
pekomOunantHorn JIHK w Tpancrennsix opranm3moB. KierouHas WHXEHEpHSI.
Kinerounsle KynbTypsl. MUKpOKJIOHAIbHOE pa3MHOXEHHE pacTeHuid. KiioHupoBanue
BBICOKOIIPOAYKTHBHBIX  CEJIbCKOXO3SMCTBEHHBIX  OPraHU3MOB. OKOJIOTMYECKHE U
stuyeckue nmpobdaemsl. MO — reHeTHYECKH MOAU(PHUIMPOBAHHBIE OPraHU3MbI

6. Pacnipenesienue  3aJaHMii  NPOBEpPOYHOl  padOTBI MO  NMO3MUMAM
Koau(pukaropa

B Tabmume 4 mpencraBnena wHMOpMAIMS O paclpelelieHHH —3aaHui
TI0 TIO3UITMSIM KOM(UKaTOpA.

Tabnuma 4
Ne IIposepsiemble IIpoBepsiemble NpeaMeTHBIE Kon Ypo- | Makcu
3JIEMEHTBI COIePKAHUS TpeOOBaHUSA II3C/ | BeHb | Maib-
(16]9)] (ITI1P) [IIP | caoxk-| HBIH

HOC- | 0aJ 3a
TH | BBINOJI-
HeHHue
3aja-
HUSA

Yactes 1

1 | XKXuBbple cuUCTEMBI M HUX | YMEHHE PACKPBIBATH COJEP)KaHUE 2/2 b 2
OpraHu3aIus OMONOTUYECKUX TEPMUHOB U
TIOHSITHI: JKU3Hb, KIICTKA, OPTaHW3M;
MeTabomu3M  (OOMEH  BCIECTB M
NpEBpAILEHUE SHEPruH), TOMEOCTa3
(camoperyisiusi), ypoBHEBasi OpraHH-
3aIisl  JKUBBIX ~ CHUCTEM,  CaMo-
BOCIIpOM3BENIeHHE  (PENpOmyKIHs),
HACJIC/ICTBEHHOCTh,  M3MEHYMBOCTD,
POCT W pa3BHUTHE

2 | Xumudeckass CcoCTaB U | YMEHHE BBIICTSATh CYIIECTBEHHBIE | 3; 4/5 b 1
cTpoeHue KieTku. JKu3He- | IPU3HAKKW BUPYCOB, KJIIETOK MpPOKa-
JIEATCIBHOCTD KIETKH PUOT U DYKapHOT, OJHOKJIETOUYHBIX
Y MHOTOKJIETOUHBIX  OpPTaHH3MOB;
OCOOCHHOCTH TPOIIECCOB OOMEHa
BEIIIECTB u MIpEeBpAIICHUS
SHEPTHH B KIETKe, (poTocuHTE3a,
TUTACTUYECKOTO M DHEPreTHYECKOTO
oOMeHa, XEeMOCHHTE3a, MMTO3a,
Meio3a, OIIOIOTBOPEHUS, Pa3MHO-
KEHUS, WHIUBUIYAITLHOTO pa3BH-
TSl OpraHu3Ma (OHTOTEHE3)
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3 | Meroapl mo3HaHMs KUBOH | YMeHHE BIIaIeTh METoJaMu HayyHoro | 1.2/4
npupoabl  (HaOmoaeHUE, | TO3HAHUS B OWosoruu (HaOMIOICHIE
OKCIIEPUMEHT, ONWCAHUE, | M ONHCAaHWE  JKUBBIX  CHCTEM,
uU3MepeHue, Kiaccu(urka- | IpoLeccoB U SIBJICHUI; OpraHU3aIus
U, MOJICIIMPOBAHUE, | U TIPOBEJCHHE OMOJIOTHYECKOTO SKC-
CTaTUCTUYECKasI MEpUMEHTA, BBIIBIDKEHUE THIIOTE3bI;
00paboTKa JaHHBIX ) BBISIBJICHUE  3aBUCUMOCTH  MEXIY

UCCIeAyeMbIMU BEJTMYMHAMU, OOBsIC-
HEHHE TIONYyYCHHBIX PE3YJIbTATOB,
WCTIONIb30BAaHHBIX HAYUHBIX TOHSATHIA,
TEOpU M 3aKOHOB; yMEHHE JeJaTh
BBIBOJIbI HA OCHOBAHUM MOJTYYEHHBIX
PE3YJILTAaTOB)

4 | XKuBble cHUCTEMBI M HX | YCTaHABIMBATh cymiecTBeHHsni | 2/1.1.1;

OpraHH3aIlHs MPU3HAK WA OCHOBAHUS JJIsI CpaB- 2

HeHMs, KiaccuuKauu u 000011e-
HUsI. BBISBIICHHST 3aBUCIMOCTH MEX-
Ny  HUCCIEAyeMbIMH  BEJIMYMHAMU,
OOBSICHEHHSI TIOJTYYEHHBIX PE3YIib-
TaToB U (POPMYIHMPOBAHUS BBHIBOJIOB C
WCTIONTb30BAaHUEM HAYYHBIX TOHSTHIA,
TEOPHI1 1 3aKOHOB

5 | Xumuueckass cocTaB ¥ | YMeTb NEpeHOCHTh 3HAHUS B MoO3Ha- | 3; 4/
CTpoeHHe KIeTKH. JKu3He- | BaTeIbHYIO U TIPaKTHUECKyto obmactu | 1.2.6;
JICITEITLHOCTD KIETKH JKM3HEACATCIILHOCTH; YMETh 4;6

MHTETPUPOBATh 3HAHMS W3 Pa3HBIX
MpeIMETHBIX ~ 00JacTeif;  ocyIecT-

BIISITH  IICJICHATIPABJICHHBIA  TTOUCK
IepeHoca CpencTB W CIIOCOOOB
JNEUCTBUSI B MPO(ECCHOHATBHYIO

cpeny. YMeHHME IIPUMEHSATH IIONY-
YeHHbIE 3HAHUSA M1 OOBSICHEHUA
OMOJIOTMYECKHUX TIPOILIECCOB U sIBJIE-
HUM, U1 TPUHITHS TPAKTHYECKUX
pElIeHn B TIOBCEOHEBHOM JKW3HU
B LIeTsIX oOecrieueHust 0e30IIacHOCTH
CBOETO 3/I0pOBbSl U 37I0POBBSI OKPY-
YKAFOIIMX JTFOJIEH, COOMIOEHUS] HOPM
IrPaMOTHOTO TOBEJICHUS B  OKpY-
JKarole NpUPOAHON Cpele; TOHU-
MaHHEe HEOOXOOUMOCTH HCIIONB30-
BaHUSI JOCTM)KEHUH COBPEMEHHOM
OUMOJIOTHM W OWOTEXHOJIOIWI IS

PAaIIOHATBHOTO TIPUPOJIOTIONB30-
BaHUsI.

BBISBIATE  3aBHCHMOCTH  MEXIY
HCCIICAyCMbIMU BCIIMYMHaAMU,

OOBSICHEHHE TOMYYEHHBIX pe3yJibTa-
TOB, HCITIOJIb30BAHHBIX HAay4YHbIX
MOHSITUM, TEOPUH U 3aKOHOB; YMEHHE
JCJIaTb BbIBOAbI Ha OCHOBaHUU
TIOJTYYEHHBIX PE3yJIbTaTOB)
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6

XuMu4yeckasi COCTaB |
cTpoeHHe KieTku. KuzHe-
NEATEbHOCTD KIETKH

YMCHI/IC BBIICIIATH CYHICCTBCHHI)IC
MPU3HAKU BHUPYCOB, KIETOK IPOKa-
PHUOT W DYKapuoOT, OJHOKIIETOYHBIX
Y MHOTOKJICTOYHBIX ~ OpPraHU3MOB;
OCOOEHHOCTH TIPOIIECCOB OOMEHA
BEILIECTB u NpeBpaIeHUs
JHEPruu B KIETKe, (OTOCHHTE3a,
TUTACTUYECKOTO U DHEPTEeTHUECKOTO
oOMeHa, XEeMOCHHTE3a, MMHTO3a,
Meiio3a, OILJIOJIOTBOPEHHUS,
paSMHO)KeHI/IH, I/IHI[I/IBI/II[yaJ'II)HOFO
pa3BuTHs OpraHu3Ma (OHTOTEHE3)

3 4/5

PasmHOXeHNE W WHIWBH-
IyanbHOe pa3BUTHE
OpraHU3MOB

YMCHI/IC BBIICIIATH CYHICCTBCHHI)IC
MPU3HAKU BHUPYCOB, KIETOK IPOKa-
PHUOT W DYKapuoOT, OJHOKIIETOYHBIX
Y MHOTOKJICTOYHBIX ~ OpPraHU3MOB;
OCOOEHHOCTH TIPOIIECCOB OOMEHa
BEILIECTB u NpeBpaIleHUs
JHEPruu B KIETKe, (OTOCHHTE3a,
TUTACTUYECKOTO U DHEPTEeTHYECKOTO
oOMeHa, XEeMOCHHTE3a, MMHTO3a,
Meiio3a, OILJIOJIOTBOPEHHUS,
paSMHO)KeHI/IH, I/IHI[I/IBI/II[yaJ'II)HOFO
pa3BuTHsI OpraHu3Ma (OHTOTEHE3)

5/5

PasmHoxxenune u wHOU-
BUyalIbHOE pa3BuUTHE
OpraHU3MOB

YMeHUE BBIICISITh CYIICCTBCHHBIC
MPU3HAKA BHUPYCOB, KIETOK MpOKa-
PHOT M 3yKApHOT, OJHOKJICTOYHBIX U
MHOTOKJIETOYHBIX OPraHu3MOB;
0COOEHHOCTH  TIPOLIECCOB  OOMEHa
BEILIECTB W TPEBpAIlICHUsI SHEPTUH B
KJIeTKe, POTOCHHTE3a, ITACTUIECKOTO
u SHEPreTUYECKOro oOMeHa,
XEMOCHHTE3a, MHTO34, Melo3a,
OILTOJIOTBOPEHHS, Pa3MHOKEHH,
VHIUBHIY JTHHOTO pa3BUTHS
opranu3ma (OHTOTreHe3)

5/5

Peaknuu
CHHTE3A.

MaTpU4IHOTO

YMeHne TpUMEHSTH MOTyYeHHbIE
3HaHUSA A1 OOBSICHEHHs] OMOJIOTH-
YECKHX MPOLIECCOB U SIBICHUI.
BrisiBneHne 3aBUCHMOCTH  MEXKIY
UCCIIeAyEMBIMU BEJIMYMHAMU,
00BsICHEHHE MOJTyYEHHBIX
pe3yNbTaToB, HCIIOJIb30BaHHBIX
HAay4YHBIX TIOHATHW, TEOpUH U
3aKOHOB; yYMEHHE [IeJaTh BBIBOJIBI
Ha OCHOBAHHU MIOJTY4E€HHBIX
pE3yIbTATOR)

4; 4.4/
1.2.5;
4: 6

Yactn 2

10

NunuBuayanbHOE pa3Bu-
TUEe (OHTOTreHe3). DMOpu-
OHAJILHOE pa3BHTHE
(amOpuorenes)

YMeHHEe BBIIEISTH CYIIECTBEHHBIE
NPU3HAKH BUPYCOB, KJIETOK
MPOKAapHOT ¥ DYKApHOT, OJHOKJIC-
TOYHBIX u MHOTOKJIETOYHBIX

5.5/5;
1.1.1
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OpPraHu3MOB; OCOOCHHOCTH TIpPOIIeC-
COB OOMCHA BEIIECTB U TPEBPAILICHUS
SHEPIrMM B KIETKe, (DOTOCHHTE3A,
TUIACTHYECKOTO M DHEPreTHYECKOTO
oOMeHa, XEMOCHMHTE3a,  MHTO3a,
Melio3a, OIUIOZIOTBOPEHHUS, Pa3MHO-
KCHUSI, WHIUBUIYATLHOTO pPA3BUTHS
opranu3ma (OHTOTeHe3).
YcraHaB/IMBaTh CYLIECTBEHHBIN IIPU3-
HAaK WM OCHOBAHWS JJIS CPaBHCHWUS,
KaccuuKayu 1 0000IIeHHSI.

11

HaCJ'ICI[CTBeHHOCTB n Hu3-
MCHYMBOCTH OPraHn3MoOB

YMeHue pemarb dIeMEHTapHbIC
FCHETUYECKHE 3aJaudl Ha MOHO-
U AUTUOpUIHOE CKpEIlUBaHUE,
CIICIIJICHHOE HacJICAOBAaHUC;
COCTaBISITh CXEMbl MOHOTHOPUJ-
HOTO CKpEHIMBaHUs s TpeJicKa-
3aHMS HACIIEJJOBAaHHUS TPU3HAKOB Y
OpraHU3MOB

6/7

12

HaCJ'ICI[CTBeHHOCTB n Hu3-
MCHYMBOCTH OPraHn3MoOB

YMeHue pemarb dIeMEHTapHbIC
FCHETUYECKHE 3aJaudl Ha MOHO-
U AUTUOpUIHOE CKpEIlUBaHUE,
CIICIIJICHHOE HacJICAOBAaHUC;
COCTaBISITh CXEMbl MOHOTHOPUJ-
HOTO CKpEHIMBaHUs s TpeJicKa-
3aHMS HACIIEJJOBAaHHUS TPU3HAKOB Y
OpraHU3MOB

6/7

13

HaciencTBeHHOCTL U U3-
MEHYHMBOCTh OPraHU3MOB

YMeHnune pemarb 3JIE€MEHTapHbIC
FeHeTUYEeCKHe 3aJadyd Ha MOHO-
U AUTUOpUIHOE CKpEIlUBaHUE,
CIICIIJICHHOE HacJICAOBaHUC;
COCTaBISITh CXEMbl MOHOTHOPU-
HOTO CKpEHIMBaHUs s TpeJicKa-
3aHMS HACIIEJIOBAaHUS TPU3HAKOB Y
OpraHU3MOB

6/7

14

Cenexuuss OpraHM3MOB.
OCHOBBI OMOTEXHOJIOTUH

YMeHue pacKkpbiBaTh COACpKAHUE
OMOJIOTrMYECKUX TEPMUHOB U TMOHS-
THUW: KW3Hb, KJIETKA, OPraHU3M;
MeTabonm3M (OOMEH BEIIEeCTB H
MIPEBPALLEHUE YHEPTUH), TOMEOCTA3
(camoperynsmnus), ypoBHEBasi opra-
HU3alUs KUBBIX CHCTEM, CaMOBOC-
MIPOU3BEICHUE (penpomyKius),
HACJIEICTBEHHOCTh, W3MEHUYHUBOCTD,
pOCT U pa3BHUTHE

7/2

15

Cenexuuss OpraHM3MOB.
OCHOBBI OMOTEXHOJIOTUH

YMeHue BialeTh METOJaMU Hayd-
HOrO IIO3HaHUA B  OHOJOTMH
(HAOJIFOJICHHE W OIMCAHHME >KUBBIX
CHUCTEM, TMPOLECCOB U SBJICHUN;
OpraHHU3aIlHs u MPOBEICHUE
OHOJIOTHYECKOTO IKCIIEPUMECHTA,
BBIIBUKCHUE THIIOTE3bI; BHISIBIICHUC

7/4
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3aBHCUMOCTH MEX Ty
HCCIIeyeMbIMU BEJIMYMHAMU,
OOBSICHEHHE TOJTYYCHHBIX DPE3YJilb-
TaTOB, HCIOJb30BAHHBIX HAYYHBIX
MOHATUH, TEOPUHA U  3aKOHOB;
yMEHuEe  JenaTb  BBIBOABI  Ha
OCHOBAHHU MOy YeHHBIX
pE3yIHTATOB)

Bcero 3ananuii — 15, u3 Hux no yposHto cioxHoctu: b —11; 11 — 4.
MaxkcumanbpHbIH epBUYHBINA 6amut — 37

7. PacnipenesieHue 3aJaHuii POBEPOYHOM PadOThI 110 YPOBHIO CJOKHOCTH

B paGore conepxkarcs 3agaHusi 0a30BOrO W TMOBBIIMIEHHOTO YPOBHEM
cloXHOCTH. B Tabnuie 5 mpeacrtaBieHO pacmnpelieieHue 3aJaHuil M0 YpPOBHSIM
CJIO’KHOCTH.

Tabnurma 5
Ne | Yposens cioxnoctn | KonmnuectBo | MakcumanbHblii | IIponeHT MakcMMAIbHOIO
3adaHui 3alaHui nepBUYHbII NepBUYHOro 0ajuia 3a
oas BBINOJIHEHHE 3aJaHUI

JAHHOTO YPOBHS CJI0:KHOCTH
0T MAaKCUMAJIbHOTO
MePBUYHOIr0 0aJ1J1a 3a BCIO

padory
1 | bazoBbIit 11 22 60
2 | IloBBIIEHHBIH 4 15 40
Hroro 15 37 100

8. Tunwbl 3a1aHnii, ClIeHAPUHU BHITIOJTHEHMSI 3aIaHU I

3ananue 1 npoBepsieT yMeHUe paboTaTh C PUCYHKAMH, CXEMaMHU, ONPEIEISATh
CBOMCTBA KUBBIX CUCTEM U MPUBOJIUTH COOTBETCTBYIOIIE IPUMEPHI.

3ajgaHue 2 yMeHUs pacrlo3HaBaTh, CPAaBHUBATh M aHAJIM3UPOBAThH MPOIECCHI
IJIACTUYECKOr0 U SHEPreTUUECKOro 0OMEHa B KJIETKaX.

3amanue 3 mpoBepseT yMEHUE NPOBOJUTH AaHAIM3 OMOJOTUYECKOIO
HKCIIEPUMEHTA, JIeJIaTh 000OIICHHS U BHIBOIBI.

3ananue 4 HampaBiieHO Ha TPOBEPKY 3HAHMM 00 OCHOBHBIX YPOBHSX
OpraHu3alMH KUBOU MIPUPO/IBI.

3amanue 5 mMpoBepsSeT YMEHUE peliaTh OMOJOTUYECKHUE 3a/1ayu, MPOBOIUTH
KAUEeCTBEHHbIE W KOJIMYECTBEHHBIE pACUEThl, JAENaTh BBIBOJAbI HAa OCHOBAaHUU
MOJIYYCHHBIX PE3YJIbTaTOB, CUCTEMY 3HAHHI O CTPOCHUU W (DYHKIIMOHMPOBAHUU
OopraHu3Ma 4ejaoBeKa.

3amanue 6 OICHUBACT 3HAHUS CTPOCHHUS, )KU3HEICATESIHHOCTH, MHOTOOOpa3HsI
KJIETOK; YMEHHSI YCTaHABJIMBATh B3aMMOCBS3b CTPOCHHS M (PYHKIHUA OPraHOU]IOB
KJICTKH.

3ananue 7 mpoBepseT yMEHHE pabdoTaTh ¢ PUCYHKOM, ONPEIEIATh CTaJAUU
JKU3HEHHBIX  IIMKJIOB  PACTeHMM, YCTaHABIUMBATH  COOTBETCTBUSI  MEXKIY
O0COOCHHOCTSIMU JIEJICHUS KJIETOK U CTaUSIMHU )KU3HEHHOTO ITUKJIa PACTCHUM.
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3aganue 8 mpoBepsieT yMeHue padbotaTh ¢ uHGOpMaLUEH, TpeACTaBICHHON
B rpaiuecKoM BHUJE, BBIACIATH CYIIECTBCHHBIC IMPU3HAKU PA3TUYHBIX THUIIOB
JIeJICHUsl KJIETOK, JeJaTh BBIBOJALI M MPOTHO3bI HA OCHOBAHUM TMOJYYEHHBIX
pe3yJIbTaTOB.

3agaHue 9 mpoBepsAET yMEHHME pellaTh 3aJayd MO IUTOJOTHH, BBISBIATH
NPUYUHHO-CJICICTBEHHBIE  CBSI3U  MEXKIY HCCIEAYyeMbIMU OHOJIOTMYECKUMU
o0beKTaMH, TpoleccaMd U SBJICHUSIMH; JelaThb BBIBOABI M MPOTHO3bI Ha
OCHOBAHHUH MOJYYEHHBIX PE3YJIbTATOB.

3amanue 10 mnpoBepsieT 3HaHMS MHOrooOpasusi TKaHEH, OHTOIreHe3a
OpraHu3MOB U UX BOCIIPOU3BEACHUS, YMEHUE BBISIBISATH PUUYUHHO-CIIEACTBEHHbBIC
CBSI3U MEXKJTYy UCCIIeTYyEMbIMU OMOIOTHYECKUMU OObEKTaMHU.

3apganue 11 mnpoBepsieT 3HAHUE METOJIOB TIE€HETHKHU, YMEHHE pelaTh
TEHETUYECKUE 3a/1aud; BBISIBIATH NPUYUHHO-CICICTBEHHBIE CBSI3M  MEXKAY
UCCIIEyEeMbIMU OMOJIOTUYECKUMU 00bEKTAMHU, MPOLECCAMU U SIBIICHUSIMU.

3ananue 12 npoBepseT yMEHHUE peluaTh OMCKOBbIE OMOJIOrMYECKUE 3a/1a4u;
BBISIBJISITh NPUYUHHO-CJICICTBEHHbIE CBSI3U MEXIY UCCJIElyEMBIMU
OMOJOTMYECKUMH 00bEKTaMU, IPOLECCAMU U SIBJICHUSAMH.

3amanue 13 mpoBepseT 3HAHME 3aKOHOB TIE€HETHKH, YMEHHE pelaTh
FEHETUYECKUE 3a/1aud; BBISABIATh NPUYUHHO-CICICTBEHHBIE CBSI3M  MEXAY
UCCIIeyeMbIMU OMOJIOTUYECKUMH 00BEKTAMU, TPOLIECCAMU U SBJICHUSIMHU.

3ananue 14 IPOBEPSIET c(hOpMHPOBAHHOCTh CUCTEMBI 3HAHUU
0 OMOJIOTUYECKUX TPOIeccax, yMEHHE MPOBOIUTh aHAIU3 MHPOPMAIUU U JIETaTh
BBIBO/IbI.

3anmanue 15 npoBepsieT yMeHHe BIaJETh CUCTEMOW OMOJOTUYECKUX 3HAHUM,
yMEHHUE Pacro3HaBaTh OWOJIOTHYECKHE OOBEKTHI M MPOIECCH MO0 MX OMUCAHUIO,
pUCYHKaM, rpadukam, TuarpaMmMam, a TakKe pemaTh IpocTemme OHOI0rHIecKue
3aJ]a41, UCTI0JIb30BaTh OMOJIOrMYECKHUE 3HAHUS B TPAKTUIECKON ACSITETbHOCTH.

9. CucremMa OLEHMBAHUS BBINOJHEHUS OTAEJIbHBIX 33JaHUI U MPOBEPOYHOU
padoTHI B LIEJIOM

[IpaBunbHBIN OTBET HA KaXJ0€ U3 3adaHuit 2, 5, 6.1, 7.1, 7.3, 8.1, 8.2, 9.1,
9.2, 9.3 ouennBaercsa 1 6amaoM.

[TonHplii TpaBWIBHBIA OTBET Ha Kaxjoe U3 3ajaHuil 4, 7.2, olleHHBAETCS
2 6amnamu. Ecnm B oTBere momyleHa ojHa omuOka (B TOM YHCIIe HalMcaHa
JUIIHSS nudpa WM HE HamWcaHa OJHAa HeoOxomumasi 1udpa), BBHICTABISETCA
1 Gayur; ecnu AOMyIICHBI ABE WK Oosiee omubok — 0 6amios.

3amanus 1, 3, 6.2, 8.3 oOuUEHUBAIOTCS B COOTBETCTBUU C KPHUTEPUIMH
pa3BEpHYTHIX OTBETOB.

[IpaBunbHbIM OTBET Ha Kaxaoe w3 3amanud 12, 13.1, 13.3, 14.2, 15.2
oneHuBaercs 1 damioM.

[Tonublid TIpaBUIBHBIA OTBET Ha Kaxaoe u3 3amganuid 10, 14.1, 15.1
orieHuBaeTcst 2 O6aytamu. Eciam B oTBeTe nomylieHa ojHa omuOKa (B TOM 4HuCIe
HamucaHa JumHsSS nudpa/OykBa WIM HE HamMcaHa OJlHa HeoOxoaumas mudpa/
OykBa), BeICTaBIIsACTCS 1 OaILT; €Ciiv JOMYIIEHbI IBe WK OoJiee omuoOku — ) 6asuios.
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3ananus 11 u 13.2 oueHuBarOTCS B COOTBETCTBUU C KPUTEPUSIMH Pa3BEPHYTHIX

OTBETOB.
MakcumanbHbIi IEPBUYHBINA 0alT 32 BHIOJIHEHUE pabOThI — 37.

PexoMeHnanuu no nepesoay nepBUYHbIX 0aJ1JI0B
B OTMETKH M0 NATHOALILHOM HIKAJIe

OTMeTKa N0 NATHOAILHOMN HIKAJe «2» «3» «“4» «5»

[TepBuyHbIe OaNIBI 0-9 10-18 19-26 27-37

10. IIpoa0/IZKUTEJIBHOCTH POBEPOYHON PadoThI

Ha BoimonHenue mpoBepodHoil pabOThl OTBOAMUTCS JiBa ypoka (He Oolee
45 munyT Kaxapii). Pabora coctout u3 aByX vacted. 3amanus dactedt 1 u 2 Moryt
BBITIOJIHATHCS. B OJIUH JIEHb C MEepephiBOM HE MeHee 10 MUHYT WU B pa3HbIC JHU.
Ha BemonHeHWe 3amaHuii KaXJao0W dYacTH OTBOAUTCS OAWH Ypok (He Oosee
45 MuHYT).

11. Onucanue JONOJHUTENbHBIX MATEPHAJIOB U 000PY10BAHUS, HEOOXOAUMBIX
JJISl IPOBe/IeHUs1 IPOBEPOYHOIl padoThI

JlonoHUTENbHBIE MAaTEPUAIBI M 000pYAOBaHUE HE TPEOYIOTCS.

12. PexoMeHaanuu Mo NMOATOTOBKeE K padoTe

CrenmanbHast TOATOTOBKA K TPOBEPOYHOM paboTe He TpeOyeTcsl.
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