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1 MACHOPT ITPOT'PAMMBI OBIIIEOBPA30OBATEJIbHOM JUCIIUILINHBI
BHOJIOI'UA

1.1 Obs1acTh NpUMeEHEHHS POrPaMMBbI

Pabowas mnporpamMMa wHCHONB3yeTCs Ui M3y4YeHHS AUCHUIUIMHBI buonorus mnpu
peanu3au OCHOBHOTO cpeaHero oOpasoBanus B otaeneHnn CIIO Kpacnomapckoro ¢ummana
POV um. I'.B. IlnexanoBa no cnenuansHocTsM 38.02.01 Dxonomuka u Oyxraarepckuii ydet (1o
oTpacisiM) (6a3oBast MOATOTOBKA).

[Iporpamma  paszpaborana ¢  yderom  [lpumepnHoii  pabodeid  mporpammbl
00m1eo0pa3oBaTeNbHON TUCIUILIHHBI «bronorus» mans npodeccnoHambHBIX 00pa30BaTeIbHBIX
opranusanuii, yrsepxaennoit ®I'bOY ITIO UPTIO (ITpotokon Nel4 ot 30 Hoa0pst 2022 r.)

1.2 TIpenBapureiibHble KOMIIETeHIHH, C(OPMHPOBAHHBIE Yy OOY4YAIOIIUXCHA [10
HAYaJa M3yYeHUusl JUCIUTLIHHBI

Jlo usydyeHust oOuieoOpa3oBaTeIbHON NUCHUIUIMHBI OOy4aromiuiicss JOJDKeH o0najarh
3HaHUAMH, YMCHHUSIMU W HABBIKAMH, IIOJYYCHHBIMHU B IIPOLHECCE HUZYUCHUSA JUCHUIIIIMHBI
buonorus mpu ocBOEHNN OCHOBHOTO OOIIIET0 0Opa30BaHMs.

1.3 Mecto 00meo0pa3oBaTeIbHOl JUCHHMIJIMHBI B CTPYKTYpe OCHOBHOIi
npodeccuoHaJIbLHONH 00pa3oBaTeIbHON MPOrpaMMBbl

O6meoOpa3oBarensHas aucnuiuiiHa «buonorus» sBusercs 0a30BON  TUCIUTTHHOMN
00111€00pa30BaTENIHHOTO MHUKJIA YIE€OHOTO M1aHa 00pa30BaTEeIbHON MPOTPaMMBbI CTICITHATBHOCTH
CIIO 38.02.01 DxoHOMMKA U OYXTaNTEPCKU ydeT (110 OTpacisim).

1.4 Ilestn 0011€00pa30BATENbHOM M CHUIITHHBI
dopMupoBaHWE Yy CTYACHTOB TPEICTABICHHS O CTPYKTYPHO-(DYHKIIMOHATLHOM
OpraHM3aIliK JKUBBIX CHCTEM PA3HOTO paHra Kak OCHOBBI NPHUHSATHS PEIICHUH B OTHOIICHUH
00BEKTOB JKMBOH TIPUPOJIBI U B IPOU3BOJICTBCHHBIX CUTYAIUX.
1.4.1 3apayu AMCHUIINHEL.
1) chopmupoBaTh MOHUMAHUE CTPOCHHUS, MHOTOOOpa3Hsi B 0COOCHHOCTEH KUBBIX CHCTEM

pa3sHOro YpOBHS OpraHU3alMM, 3aKOHOMEPHOCTEH HpOTeKaHUs OMOJIOTMYECKHX IPOLIECCOB U
SBJICHUM B OKpYXawlleil cpelae, LEJIOCTHOM HaydyHOM KapTHMHbI MHUpPA, B3aHUMOCBSI3U U
B3aMMO3aBUCHUMOCTH €CTECTBEHHbIX HAYK;

2) pa3BUTb YMEHUS OINpPENENIATh )KUBbIE OOBEKTHI B IPUPOJIE; IPOBOAUTH HAOIIOJCHUS 32
SKOCHCTEMaMM Ui BBISBJIEGHMS ~ €CTECTBEHHBIX M aHTPOIOIEHHBIX  HM3MEHEHHi,
MHTEPIPETUPOBATh PE3YJIbTaThl HAOIIOICHUH,

3) chopmMHpOBATH HABBIKM MPOBEACHUS IPOCTEUIINX OMOJOTMUECKUX IKCIIEPUMEHTAIBHBIX
UCCIIEIOBaHUM ¢  coOirofieHMeM mpaBuia  Oe30macHOro oobpaimieHuss ¢ oObeKTaMu U
00opyZl0BaHuEM;

4) pa3BUTh yMEHHUS MCIIOJIb30BaTh MH(OpPMAIMIO OHOJOrMYECKOrO XapakTepa U3
Pa3IUYHBIX HCTOYHHUKOB;

5) chopmupoBaTh yMEHHsS TPOTHO3UPOBATH IOCIEACTBUS CBOEH JEATENbHOCTH IO
OTHOIIEHUIO K OKpYXarwllel cpele, cOOCTBEHHOMY 30pOBbIO; OOOCHOBBIBaTb U COONIOIATH
Mepbl MPOPUIAKTUKH 3a00JI€BaHUH.

6) chopmupoBaTh MOHMMAaHUE 3HAYMMOCTU JIOCTM)KEHUH OHOJOTMYECKOW HayKu U
TEXHOJIOTUI B NMPaKTHUUECKOW JEATENbHOCTH YeJIOBEKa, Pa3BUTHH COBPEMEHHBIX MEIUIIMHCKHX
TEXHOJIOTUH U arpoOHOTEXHOJIOTHA.



1.4.2. Tlnanupyemble pe3yJbTaThl OCBOEHHs 001e00pa30BaTe/IbHOM JUCHUILUIMHBI B
coorBercTBHH ¢ PI'OC CIIO u Ha ocHoBe PT'OC COO.
B pamkax mporpamMmbl y4eOHOH AMCHUIUIMHBI OOYYArOIIMMHUCS  OCBAaWBAIOTCS
mnaHoctHbIe (JIP), metanpeamernsie (MP) u peamerHsie pe3ynsTathl 6azoBoro yposHs (I1P6)
B cooTBeTcTBUU € TpeboBanusmu OI'OC COO.

Koawl
pe3yJbTaToB Ili1anupyembie pe3y/bTAaThl 0CBOCHUS AUCHHUILVIMHBI BKIOYAK0T

JIP 06 TpynoBoe BocnuTaHue: TOTOBHOCTb K TpYyAYy, OCO3HAHUE LIEHHOCTU
MacTepCcTBa, TPYHOIIOOME; TOTOBHOCTh K AaKTUBHOW  JIEATEIBHOCTH
TEXHOJIOTMYECKOM W COUMANbHOM  HANpaBIECHHOCTH, CIOCOOHOCTh
WHUIIMAPOBATh, IUIAHUPOBATH M CaMOCTOSITEIBHO BBITIONHSATH TaKykO
NEeSTeNIbHOCTh; HMHTEpeC K pa3iMuHbIM cepaM MpodeccuoHaTbHOM
NeITEebHOCTH, yMEHHE COBEpIIaTh OCO3HAHHBIK BBIOOp  Oymymieit
npodeccun U pearTn30BbIBaTh COOCTBEHHBIC KU3HEHHBIE TIAHBI; TOTOBHOCTD
U CIIOCOOHOCTh K 00pa30BaHMIO M CaMOOOpa30BaHHIO Ha MPOTSHKEHUH BCeH
KHU3HU.

JIP 07 OKOJIOTUYECKOE  BOCHHUTAaHME:  C(HOPMHPOBAHHOCTH  IKOJIOTHUYECKOU
KYJIBTYpHl, TOHUMAHWUE BIUSHHUS COIMATHHO-PKOHOMUYECKHUX TPOIIECCOB Ha
COCTOSIHME TPUPOJHONW W CONMAIBHOW Cpelbl, OCO3HAHUE TJIOOATHHOTO
XapakTepa OSKOJOTHYECKHUX MpoO0JieM; IUIAHUPOBAaHWE W OCYIIECTBIICHHE
JIEUCTBUU B OKpYXaIOUIEH Cpelie Ha OCHOBE 3HAHUS IEJIeH YCTOMYMBOTO
Pa3BUTHS YEIOBEYECTBA; aKTHBHOE HETMPHUSITHE JCHCTBUH, PUHOCSIINX BPE]
OKpyXKarolield cpefe; yYMEHHE IPOTHO3MPOBaTh  HEOIAaronpHsTHBIC
IKOJIOTUIECKUE MOCTICICTBUS MPEIIPUHIMAEMBIX NCHCTBHH,
MPEeIOTBpAIlaTh WX, PACHIMPEHHE OTbBITa JCSITEIBHOCTH HKOJOTHUECKOU
HaIpPaBJICHHOCTH.

JIP 08 LleHHOCTh HAyYHOTO TO3HAHWs: CPOPMHUPOBAHHOCTH MHPOBO33PEHHUS,
COOTBETCTBYIOIIIETO ~ COBPEMEHHOMY  YPOBHIO  pPa3BHTHSI HAyKd U
OOIIECTBEHHON  TPaKTUKH, OCHOBAaHHOTO HA  JHMAJOre  KYJIBTYD,
CIOCOOCTBYIOIIETO OCO3HAHHIO CBOETO MECTa B TIOJHMKYJIBTYPHOM MHPE;
COBEpPILICHCTBOBAHUE SI3BIKOBOW M YHTATEIBCKOH KYJIBTYphl Kak CpEICTBa
B3aUMOJICHCTBHST MEK/Y JIOJABMHU M TO3HAHUS MHUPA; OCO3HAHHE IICHHOCTHU
HAYYHON  JCSATEIBHOCTH, TOTOBHOCTh OCYIIECTBJIATH IPOCKTHYIO U
UCCIICIOBATEILCKYIO JCATEIIbHOCTh MHMBHIYAIBHO U B TPYIIIIE.

MP 01 OBJ1ajiIcHHe YHUBEPCAIbHBIMY YICOHBIMU O3HABATEIILHBIMH JICHCTBUSMH:

a) 0azosvie nocuueckue Oelicmeus. CaMOCTOSTENHLHO (OPMYIUPOBATH U
aKTyalM3MpoBaTh  MpoOJieMy,  paccMarpuBaTb €€  BCECTOPOHHE;
yCTaHaBJIMBaTh CYICCTBCHHBIN MPH3HAK WM OCHOBAHHS Uil CPAaBHCHHS,
KIaccuUKaMy U 0000ILIEHHs; ONpPeAeATh eNu JeITeIbHOCTH, 3a]aBaTh
napameTpsl M KPUTEPHUHM HMX JOCTH)KEHUS; BBIABISATH 3aKOHOMEPHOCTH U
IPOTUBOPEUYMS] B pPacCMaTpUBAEMbIX SBJICHUSAX; BHOCHUTh KOPPEKTHBBI B
NeITeNbHOCTh, OLIEHMBATh COOTBETCTBHE pE3YJNbTaTOB ILEJSAM, OLEHHBATH
PHMCKH TMOCIEICTBUI 1eATeNbHOCTH; pa3BUBaTh KPEaTUBHOE MBIILICHUE MPU
pELIeHUH )KU3HEHHBIX NPOo0IIeM;

0) 6azosvie uccreoogamenvckue oOelicmeus: BIAJETh HaBBIKAMH y4eOHO-
UCCIIEIOBATENICKOM U MPOEKTHOM JEATENIbHOCTH, HaBbIKAMH pa3pelIeHHs
npobseM; crnocoOHOCTh M TOTOBHOCTH K CaMOCTOSTEIBHOMY MOMCKY




METOJIOB PEHICHUS MPAKTHUYECKHUX 3a]a4, IPUMEHEHUIO Pa3IMYHBIX METO/I0B
MO3HAHUSA; OBJIAZICHUE BHUAAMHU JIEATCIBHOCTH [0 TOJYYCHHIO HOBOTO
3HaHUS, €ro WHTEepIpeTaliy, TMpeoOpa3oBaHUI0 M MPUMEHEHHIO B
Pa3NIUYHBIX YU4EOHBIX CHTYAIMSIX, B TOM YHCIE MPU CO3JAHUU YUEOHBIX H
COIMANILHBIX TPOCKTOB; (OPMHUPOBAHWE HAYYHOTO THIA MBIIIICHHS,
BJIQJICHUE HAYYHOU TEPMUHOJIOTHEH, KIFOYCBBIMH TOHSATHUSIMU U METO/IaMU;
CTaBUTh M (HOPMYIHPOBATH COOCTBEHHBIC 33/Ja4d B 00pazoBaTEIbHOU
NESITCILHOCTH W JKU3HEHHBIX  CHUTYAlWsIX; BBIIBJSITH  IPUYHMHHO-
CIICZICTBEHHBIC CBSI3M M aKTYaJIM3UPOBATH 33/1a4y, BBIJBUIaTh THUIIOTE3Y €€
peleHus, HaXOIUTh apryMEHTHI /ISl JOKa3aTelbCTBA CBOMX YTBEPIKICHHIA,
3aaBaTh MapaMeTpbl U KPUTEPUH PEIICHHs; aHATH3UPOBATh MOJyYeHHBIC B
XO[€ pemeHWs 3aaddl  pe3y’abTaTbl, KPUTUYECKH OICHMBATh UX
JIOCTOBEPHOCTH, MPOTHO3UPOBATh HM3MEHEHHE B HOBBIX YCIOBHSX; JaBaTh
OIICHKY HOBBIM  CHUTyalldsM, OIICHUBAaTh  TPUOOPETCHHBI  OTIBIT;
pa3pabaThiBaTh IJIaH PEIICHUS MPOOJIEMBI C YYETOM aHaIM3a UMEIOIIUXCS
MaTepHabHBIX | HEMaTepHAJIbHBIX  PECYPCOB; OCYIIECTBIIATH
[eJICHANIPABJICHHBIN TMOUCK TIEPEHOCa CPEJICTB M CIIOCOOOB JCHCTBUSA B
po(hecCHOHATBFHYIO CPeTy; YMETh IMEPEHOCHTH 3HAHUS B TIO3HABATEILHYIO U
MPAKTUYECKYIO 00JIaCTH KHU3HEISATETLHOCTH; YMETh HHTETPUPOBATh 3HAHUS
W3 Pa3HbIX MPEIMETHBIX O00JacTel; BBIABUTATh HOBBIC WJICH, TpeUlararh
OPWUTHHAIIGHBIC TIMOJXOJBI M PEIICHUS; CTaBUTh NPOOJEMBI W 3aJ[ayH,
JIOITYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS;

8) paboma ¢ unopmayueti: BIaaeTh HaBBIKAMU MOJTYYCHHS HH(POpMaIUU U3
HMCTOYHUKOB Pa3HBIX THIIOB, CAMOCTOSATEIBHO OCYIIECTBIIAThH MOUCK, aHAIIN3,
CUCTeMAaTHU3allMI0 U HMHTEpIpeTalnuio HHQOpMAalMU pa3IUYHbIX BHUJIOB U
(dhopM mpencTaBiIeHUs; CO3AaBaTh TEKCTHI B PA3IMYHBIX (hOpMATax C YU4ETOM
HazHaueHUs: MHGOpMAIMK U LIEJIEBOM ayIuTOpUH, BHIOMpas ONTUMAIbHYIO
dbopMy mTpenacTaBleHHs M BHU3yaJIM3allUU; OLEHUBATh JOCTOBEPHOCTD,
JETUTUMHOCTh HMH(OpMAIMHM, €€ COOTBETCTBUE IPABOBBIM M MOPAJIBHO-
9TUYECKUM HOpMaM; HCIIOJIb30BaTh CpeAcTBa HMHGOPMAIMOHHBIX H
KOMMYHUKAIIUOHHBIX ~ TEXHOJOTUH B pelieHun KOTHUTHBHBIX,
KOMMYHUKATUBHBIX U OPTraHU3alMOHHBIX 33]1a4 ¢ COOI0eHeM TpeOoBaHU
SPrOHOMHUKH, TEXHUKH O€30MacHOCTH, THUTHEHBI, pecypcocOepexeHus,
IPAaBOBBIX M STHYECKMX HOPM, HOpPM HH(OpPMALMOHHONW Oe30MmacHOCTH;
BJIQJIeTh  HAaBBIKAMHM  PACMO3HABaHWA M 3alUThl  MH(QOpMAIUU,
nH(GOPMAITMOHHON 6€30MaCHOCTH JIMYHOCTH.

MP 02

OBajeHHEe YHUBEPCAIbHBIMH KOMMYHUKATUBHBIMU JTEHCTBUSIMMU.

0) cosmecmuasn OesimenbHOCMb: TIOHUMATh U UCIOJIB30BaTh MPEUMYILECTBA
KOMaHJITHOW ¥ WHIMBHIYaJIbHON paOOThI; BBIOMpATh TEMATHKY M METOJIbI
COBMECTHBIX JCUCTBUI C y4eTOM OOIIUX HHTEPECOB U BO3MOXKHOCTEH
KaXXJ0r0 4jieHa KOJUIEKTHBA; MPUHUMATh I COBMECTHOM NESATENbHOCTH,
OpPraHHW30BBIBATh U KOOPAWHUPOBATH MACWUCTBHA 1O €€ JOCTHXKEHHUIO:
COCTaBIIATh TMJIaH JEWCTBHIA, pacmpelensTb pOJIH C Y4EeTOM MHEHHH
YYaCTHUKOB, OOCYKIaTh pe3yabTaThl COBMECTHOW: pabOThI, OIICHHBATH
KayecTBO CBOEr0 BKJIAJa M KaXIOTO YYaCTHHKA KOMaHIBl B OOIIHi
pe3ynapTaT Mo pPa3pabOTaHHBIM KPUTEPUSM; MpeAiararb HOBBIE MPOEKTHI,
OIICHUBATh HJIEM C TO3HUIMUUA HOBU3HBI, OPUTHHAIBLHOCTH, MPAKTHYECKOU
3HAYUMOCTH; KOOPJAUHUPOBATH U BBITIOJIHATH PabOTy B YCIOBUSAX PEaTbHOTO,
BUPTYaIbHOTO M KOMOWHHPOBAHHOTO B3aUMOJICHCTBUS; OCYIIECTBIISITH




MO3UTUBHOC  CTPATCITUYCCKOC TIOBCACHHUC B  PA3JIMYHBIX CUTyallUdX,
IIPOSABJIATH TBOPYCCTBO U B006pa)KCHI/Ie, OBITH WHHUIIMATUBHBIM.

MP 03

OBJaJiIcHHE YHUBEPCATbHBIMH PETYISTUBHBIMH JCHCTBUAMU:

- npunsmue cebs u Opyeux jiolell: TPHUHUMATL ceOs, TIOHUMAasi CBOH
HEIOCTaTKH M JOCTOMHCTBA, NPUHUMATh MOTHBBI W apryMEHTBI JPYIHX
JFO/ICH TIpU aHaIM3e Pe3yJIbTaTOB JACSITEIBHOCTH; MMPU3HABATh CBOE MPABO U
NpaBo JAPYrUX JFOJICH Ha OMKOKH; pa3BUBATh CIIOCOOHOCTH MOHUMATh MHP C
MIO3HIIMHU JIPYTOTO YeIOBEKa.

- TOTOBHOCTh K CaMOPa3BUTHIO, CAMOCTOSTEIILHOCTH M CaMOOTIPEICICHHUIO;
-OBJIaJICHHE  HABbIKAMH  y4eOHO-HCCIICAOBATEILCKOW, MPOCKTHOM U
COITMABLHOM JICSITCIIbHOCTH,

I1P6 01

CdopMHpPOBaHHOCTH 3HAHUIM O MECTE M POJIU OMOJIOTUM B CUCTEME HAYYHOTO
3HaHUS; (QYHKIMOHAIBHOW TPAMOTHOCTH 4YEJOBEKa JUISI  PEIICHHS
YKU3HEHHBIX TTPOOIIEM.

I1P6 02

CpopMHUpPOBAHHOCTh YMEHHUS PACKPBITh COJEpP)KaHWE OCHOBOIOJIATAIOIINX
OMOJIOTUYECKUX TEPMUHOB W TIOHSTHUW: JKU3Hb, KIETKA, TKaHb, OpPraH,
OpraHu3M, BUJ, TOMYJISIHS, SKOCUCTeMa, OMoIieH03, Onocdepa; MeTadom3mM
(oOMeH BelecTB M IpPEBpAIICHUE YHEPIUH), TOMEOCTa3 (CaMOperyIisius),
OnocuHTe3  Oeika, CTPYKTypHas  OpraHW3amlus  JKUBBIX  CHCTEM,
JIMCKPETHOCTh, CaMOPETYIISIIHS, CaMOBOCIIPOM3BECHNUE (PErpOayKIIHs),
HACIIe/ICTBEHHOCTh, H3MEHYMBOCTh, YHEPrO3aBUCHMOCTh, POCT M Pa3BUTHE,
yYpOBHEBasi OpraHU3aIusl.

I1P6 03

ChopmupoBaHHOCTh YMEHHUSI PACKPBIBAThH COJIEP>KAHUE OCHOBOIIOJIATAIOIINX
OMOJIOTHYECKMX TEOpUM W  THUIOTE3: KIETOYHOHW, XPOMOCOMHOM,
MYTallMOHHOM, ABOJIIOLIMOHHOMN, MPOUCXO0KICHUS KU3HH U YEJIOBEKa.

I1P6 04

CdopmupoBaHHOCTH YMEHHUS pacKpbIBaTh OCHOBOTIOJIAT A0 Ke
Ounosiornueckue 3akoHbl U 3akoHoMepHocTH (I'. Menaens, T. Moprana, H.W.
Bagsunoga, O. I'ekkenst, @. Mromtepa, K. bapa), rpanuiipl ©X TpuMEHUMOCTH
K KUBBIM CHCTEMaM.

I1P6 05

HpI/IO6peTeHI/Ie OombITa IMPUMCHCHHUA OCHOBHBIX MCETOJOB HAYYHOI'O
IMO3HaHWA, HUCIIOJIb3YCMBIX B OHOJIOTHH: Ha6J'IIOI[eHI/I$[ 1 OIIMCAaHHA KHBBIX
CHCTEM, IIpoueccoB u HBHCHHﬁ; OopraHusanuun n ITPOBEACHUA
OHOJIOrMYECKOI0 OKCIICpUMCHTA, BBIIBMDKCHUA  THIIOTES, BBISABJICHUS
3aBUCHUMOCTH MCIKOY HCCIICEAYEMBIMU BCIIMYMHAMMU, 00BACHEHHS
IMOJIYYCHHBIX PE3YJIbTATOB U (1)0pMy.]'II/Ip0BaHI/I${ BBIBOJOB C HCIIOJIB30BaAHHUCM
HAaYYHBIX HOHHTI/Iﬁ, TGOPI/Iﬁ 1 3aKOHOB.

I1P6 06

ChopMUPOBaHHOCTh YMEHHS BBIJCISAThH CYIIECTBEHHBIC MPU3HAKUA BUPYCOB,
KJIETOK MPOKAPHOT W DYKAPUOT; OJHOKJIECTOYHBIX W MHOTOKJIETOYHBIX
OpPraHM3MOB, BHJIOB, OMOT€OIIEHO30B U IKOCHCTEM; OCOOCHHOCTH MPOIIECCOB
oOMEHa BCIISCTB M MPEBpAICHUS OJHEPrHMH B KIETKe, (POTOCHHTE3A,
TUTACTHYECKOTO U SHEPreTHYECKOT0 0OMEHa, XeMOCHUHTE3a, MUT03a, MeH03a,
OIUIOJIOTBOPEHHUSI, Pa3BUTHS M PA3MHOXKCHHSI, WHAWBUIYAILHOTO Pa3BHTHUS
opranu3Ma (OHTOreHe3a), OOphObI 3a CYIIECTBOBAaHHE, ECTECTBEHHOTO
otOOpa, BHI000pa30BaHUs, IMPHUCIIOCOOICHHOCTH OpPraHU3MOB K cpelie
0oOuTaHMUS, BIUSHUS KOMIIOHEHTOB DKOCHUCTEM, aHTPOTIOTCHHBIX U3MEHEHH B
IKOCHCTEMAaX CBOEH MECTHOCTH, KPYroBOpPOTa BEUIECTB W TNpEBpallcHHE
SHEepruu B buocdepe.

I1P6 07

C(I)OpMI/IpOBaHHOCTB YMCHUA NPUMCHATb INOJYYCHHBIC 3HAHUA  JIA
OOBSICHEHUSI OHOJIOTHYECKUX nponeccoB M HBHeHHﬁ, ML TIPUHATHA
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MPAKTUYECKUX PEIICHUN B TOBCEIHEBHOW JKU3HU C IENbI0 OOeCredeHUs
0€30MacHOCTH CBOETr0 370POBbS U 3J0POBBS  OKPYXKAIOMIMX JIIOJIEH,
COOMIONICHNUS 310pOBOTO 00Opas3a JKW3HU, HOPM TI'PaMOTHOTO TIOBEIEHHS B
OKpYXKalollel  MPUPOJHOM  CpPEXE; MMOHUMaHUE HEOOXOMMOCTH
WCIIOJIb30BaHUS TIOCTHXKCHUN COBPEMEHHON OMOJIOTHHU M OMOTEXHOJIOTUM ISt
palMOHAIIBHOTO MPUPOAOTIOIb30BaAHHUS.

I1P6 08

ChopmupoBaHHOCTE YMEHUSI pemiaTh OWOJIOTUYCCKHE 3a/1a4H, COCTABIISATH
FEHOTHUITUYECKUE CXEMbl CKPEUIMBAHMS [JIsi Pa3HbIX THUIIOB HACJIECIOBAHUS
MPU3HAKOB Y OPTraHU3MOB, COCTABJISATh CXEMBI MEPEHOCA BEUIECTB U SHEPTUU
B 9KocucTeMax (1enu MUTaHusl, TUIIEBBIC CETH).

ITP6 09

ChopmupoBaHHOCTh yMEHUH KPUTHYECKM OLEHUBAaTh HHPOPMAIUIO
OMOJIOTHYECKOIO COJIEP’KaHUs, BKIIOYAIOIIYIO ICEBJOHAYYHBIE 3HAHUS W3
pa3IMYHBIX HCTOYHUKOB (CpeicTBa MaccoBOil HMHQOpMAaIMHM, HayyHO-
MONYJISIPHBIE ~ MaTepualbl); HMHTEPIPETUPOBATH  O3TUYECKUE  ACHEKTHI
COBPEMEHHBIX HCCIIEJJOBaHUM B OHOJIOTUH, METUIMHE, OMOTEXHOJIOTHH;
paccMmarpuBarh T00albHBIE SKOJIOTMUYECKHE MpPOOJIEeMbl COBPEMEHHOCTH,
(hopmMupPOBATH IO OTHOIIEHUIO K HUM COOCTBEHHYIO ITO3HITHIO.

I1P6 10

ChopMHpOBAaHHOCT, YMEHUW CO37aBaTh COOCTBEHHBIC ITHCHMEHHBIE |
YCTHBIE COOOIIEHUS HAa OCHOBE OMOJIOTHYECKOM MH(POPMALIUU U3 HECKOJIBKUX
VMCTOYHHUKOB, TPAMOTHO HCITIOJIb30BaTh MOHATUHHBIN anmapaTt OMOJIOTHH.




Konu
HaMCHOBAHHEC
bopmMupyeMbIx
KOMIICTCHITHM

[Lmanupyembie pe3ysbTaThl OCBOCHUS TACLUIIIINHBI

O01mue

I[I/ICIII/II[J'[I/IHapHI)Iel

OK 01. Berbupatp
CHOCOOBI PELICHUS
3amad
npodeccuoHaIbHOM
JEATEINbHOCTH
MPUMEHUTEIBHO K
pa3IMIHBIM
KOHTEKCTaM

JIP 06. B yacTu TPy10BOr0 BOCIIMTAHUS .

- TOTOBHOCTHh K TPYIy, OCO3HAHWE IEHHOCTH
MacTepCTBa, TPYI0JIIO0UE;

- TOTOBHOCTh K AaKTHUBHOW JCSTEIHLHOCTH

TEXHOJIOTUUECKOM " COMUAILHOU
HAMpaBJIEHHOCTH, CIHOCOOHOCTH  WHHUIIUH-
poBaTh, IUIAHUPOBaTh M  CAMOCTOSITEIHLHO

BBITIOJTHATE TaKYIO JEATCIIEHOCTE;

- HWHTEpEeC K  pa3InYHBIM
npohecCHOHANTBHON JIeATETLHOCTH,
MP 01. OsjaaageHune YHUBeEPCAJIbHBIMH
yueOHBIMU Mo3HaBaTeJIbHBIMH
JIefiCTBUSIMU.

a) 6a30BBIC JIOTHUECKHE ICHCTBUS:

- CaMOCTOATENbHO  (OPMYJIMPOBATH |
aKTyaJIM3upOBaTh MPOOJIEMY, paccMaTpUBAThH
€€ BCECTOPOHHE;

- YCTaHaABJIWBATh CYIIECTBEHHBIN MPU3HAK WIIH
OCHOBAHUS IS CPAaBHEHHMSI, KIIACCU(PUKALIUHA U
000011IeHN;

- ONpEAeNATh IENH ACATEIBHOCTH, 3a]1aBaTh
rapamMeTpbl U KpUTEPUHU UX TIOCTHIKCHUS;

- BBISBJISITh 3aKOHOMEPHOCTH M IIPOTHBOPEUHS

chepam

IIP6 01 - chopMupOBaHHOCTH 3HAHUIM O MECTE U POJIM OMOJIOTUU B CHCTEME
HAy4YHOTO 3HaHUA; (PYHKIHMOHAIBHON IPAMOTHOCTH YeJIOBEKa ISl PELeHUs
YKU3HEHHBIX Ipo0IIeM;

IMP6 02 - chopMHUPOBAaHHOCTH YMEHHS PACKpBIBaTh COJAEpKaHUE
OCHOBOIIOJIAral0IINUX OMOJIOTUYECKUX TEPMUHOB M MOHSATHH: *KU3Hb, KIETKA,
TKaHb, OpraH, OpraHu3M, BHJ, MOMYJIALHMS, OKOCHUCTEMa, OHMOIEHO3,
o6uocepa; Merabonu3zM (0OOMEH BeIIECTB M MPEBpPAIEHHE HSHEPrUH),
roMeocTa3 (caMoperynsuus), OMocUHTe3 OeliKa, CTPYKTypHasi OpraHu3alus
JKUBBIX CHCTEM, JHUCKPETHOCTb, CAMOPETYJSAIHs, CaMOBOCIPOU3BEICHHE
(penpoaykius), HACIEACTBEHHOCTb, H3MEHYHMBOCTh, SHEPro3aBUCHUMOCTb,
POCT U pa3BUTHUE, YPOBHEBAs OpraHU3aINS;

NP6 03 - chopMHUPOBAHHOCTHL YMEHHUS pPACKPBIBATh COJCPKAHUE
OCHOBONOJIATalOIIUX OMOJIOTMYECKUX TEOpHUl M THUIOTE3: KIETOYHOM,
XpPOMOCOMHOM, MYTAIIMOHHOMW, 3BOJIIOIMOHHOMN, MPOUCXOXKICHUS KU3HU U
YeJI0BEKa,

IIP6 04 - chopMUpPOBaAaHHOCTH YMEHHSI PACKPBIBATh OCHOBOIIOJIATAIOIINE
OuoJiornueckue 3aKkoHbl U 3akoHoMepHocTH (I'. Menaens, T. Moprana, H./.
Basunosa, D. I'ekkens, @. Mroiepa, K. bapa), rpaHuiipl X TpuMEeHUMOCTH
K )KUBBIM CHCTEMaM;

ITP6 05 - npuoOpeTeHre OnbITa TPUMEHEHUSI OCHOBHBIX METOJIOB HAYYHOTO
MO3HAHUS, UCIOJIB3YEMbIX B OHOJIOTHUU: HAONIONEHUS M OMUCAHUS KUBBIX
CUCTEM, TIPOIECCOB U  SBICHUI; OpraHu3alid U  MPOBEACHUS
OMOJIOTUYECKOTO  OKCIIEPUMEHTA, BBIIBWKCHHS TUIIOTE3, BBISBJICHUS

Y Mucyunnunapmvie (npedmemmuvie) pe3yibmamol YKA3bIEAIOMCA 6 COOmeemcmauu ¢ ux noanvim nepeurem 60 @IOC COO ot 12.08.2022r. Ne 732 0ns 64306020 ypoeHs usyuerus,
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B paCcCMaTpUBACMBIX SABJICHUAX,

- BHOCUTb KOPPCEKTHBbBI B [JACATCIBHOCTD,
OLCHUBATb COOTBCTCTBUC PC3YJILTATOB LCJIAM,
OLCHUBATb PUCKHU HOCJICIICTBI/Iﬁ JACATCIIbHOCTH,
- pa3sBUBAaTb KpPCAaTUBHOC MBIIUJICHUC IIPpU
PEIICHNH XKU3HCHHBIX HpO6H€M

0) 0a30BbBIC UCCIEAOBATEIIbCKUE JCHCTBUSA:

- BJIaACTH HaBBIKaMU y‘IC6HO -
HCCIEA0BATENbCKON " IIPOEKTHOMN
ACATCIBbHOCTH, HaBbIKaMH paspeuiCHus
pooseM;

- BBISIBIISITh MPUYHUHHO-CJICJICTBEHHBIE CBSI3U U
aKTYyaJIM3UpPOBAThH 3amavy, BBIJIBUTATh
TUTIOTE3y €€ PEIIeHUs, HaXOJUTh apTyMEHTHI
JUIA J10Ka3aTelbCTBA CBOMX YTBEPXKICHHIA,
3a/1aBaTh NapaMeTpbl U KPUTEPUH PELICHMUS;

- aHaJIM3UpPOBaTh IOJIyYEHHBIE B  XOJ€
pelieHus 3a7add  pe3yabTaThl, KPUTUUYECKH
OIICHUBATh ux JOCTOBEPHOCTb,
MPOTHO3UPOBAaTh  M3MEHEHHWE B  HOBBIX
YCIIOBUSIX;

- YMETh MIEPEHOCUTh 3HAHUS B
M03HABATEIbHYI0 M MPAKTHYECKYI0 00JacTu
KU3ZHEJCATENLHOCTH;

- YMETb HMHTETPHpPOBATh 3HAHHS M3 Pa3HBIX
MIpeIMETHBIX 00acTei;

- BBIIBUTaTb HOBBIE WJEH, Mpeaararb
OpUTHHAJILHBIE TIOJIXO/Ibl U PELICHUS;

- CIOCOOHOCTH UX MCTIOIb30BAHMUS B
M03HABATEIbHOM U COIMATIbHOM MPAKTHKE

3aBHCHMOCTH  MEXJIY  HCCICAYEeMBIMH  BEIUYMHAMH,  OOBSCHEHHUS
MOJTyYeHHBIX PE3yIbTaTOB U (POPMYIMPOBAHUS BBIBOJIOB C MCIOJIH30BAHUEM
HaY4YHBIX [MOHSITUNA, TEOPUH U 3aKOHOB;

ITP6 06 - chopMUPOBAHHOCTb YMEHUS BBLACIATH CYIIECTBEHHbIE MTPU3HAKU
BUPYCOB, KIETOK MPOKApHOT H  OYKAPHOT; OJHOKIETOYHBIX U
MHOTOKJIETOYHBIX OPTaHWU3MOB, BHJOB, OHOTEOIIEHO30B U JKOCHUCTEM;
OCOOEHHOCTH IMpOllecCOB OOMEHa BEIIEeCTB M IMPEBpAIICHUsS] DHEPIHH B
KJIeTKe, (OTOCHHTE3a, IUIACTMYECKOTO M DHEPreTHYECKOTo OOMEeHa,
XEMOCHHTE3a, MUT03a, ME103a, OTUIOIOTBOPCHHUS, PA3BUTHUS U PAa3MHOKEHHS,
UHAMBUAYAJIbHOTO  pa3BUTUS oOpraHu3ma (OHTOreHes3a), OOpnOBI 3a
CYyLIECTBOBaHHE, €CTECTBEHHOTO oTOopa, BUJI000pa30BaHus,
NPUCTIOCOOJICHHOCTH OPTaHU3MOB K CpeJie OOMTaHUS, BIUSHISI KOMIIOHEHTOB
9KOCHCTEM, aHTPOIIOTEHHBIX M3MEHEHUH B DKOCHUCTEMaX CBOEH MECTHOCTH,
KPYroBOpOTa BEIIECTB M MpPEBpaIieHne YHEPTun B Onocdepe;

IIP6 08 - chopMHpPOBAHHOCTH YMEHHsI peliaTh OWOJIOTHYECKUE 3a/IayH,
COCTaBJISITh T'€HOTUIIMYECKUE CXEMbl CKpPEIIMBAHUSA JJI Pa3HbIX THUIIOB
HacJIeIOBaHUsl TPU3HAKOB Yy OPraHU3MOB, COCTaBJIATH CXEMbI IEpeHoca
BEIIECTB M SHEPIHH B AKOCHUCTEMAX (LIENH MUTAHUS, TUIIEBbIE CETH)
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OK 02.
Hcnones3oBats
COBPEMEHHBIE
CpEeICTBa MOKCKa,
aHayu3a u
MHTEpIIpeTaIus
nHpopmaluu u
nH(pOpMallMOHHbIE
TEXHOJIOTUU

JUIS BBITIOJTHEHUS
3a1a4 mpodeccuo-
HAJIBHOM
NeSITeNIbHOCTH

JIP 08. B o0jacTH LEHHOCTH HAY4YHOI'O
TO3HAHUS:

- c(OpPMHPOBAHHOCTH MHUPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHUSI HAYKU U OOLIECTBEHHOW IPAaKTHKH,
OCHOBAHHOTO Ha Jaore KYJBTYP,
CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTa B
MOJIUKYJIBTYPHOM MUDE;

- COBEPIIEHCTBOBAHNE SI3BIKOBOM 51
YUTATEIbCKOM  KyJABTYphl ~ Kak  Cpe/CTBa
B3aUMO/JICHCTBUS MEX/Y JIIOJbMU U TO3HAHUS
MUpa;

- OCO3HaHUE LIEHHOCTH Hay4YHOU
JESITeIbHOCTH, TOTOBHOCTh  OCYLIECTBIISITH
MIPOEKTHYIO u HCCIIEIOBATENbCKYIO
NeSITeNIbHOCTh MHIUBUYAIbHO U B TPYIIIIE;
MP 01. OsinageHne  yHHUBEPCAIbHBIMHU
y4eOHBIMU MMO3HABATEIBHBIMU JIEHCTBUSMHU:

B) paboTa ¢ uHpopmaIuei:

- BJIa/IETh HaBBbIKAMH MOJy4eHHs] UHPOpMaLUK
u3 HUCTOYHUKOB pasHbIX TUIIOB,
CaMOCTOSITEJILHO OCYIIIECTBIIATh TIOUCK,
aHaJIM3, CHUCTEMATU3alUI0 M HHTEPIPETALUIO
nHpOpMallUd PA3IMYHBIX BHIOB U (opm
MIpe/ICTaBICHHUS;

- cO3[1aBaTh TEKCTHl B Pa3NUYHbIX (hopmarax c
y4eTOM Ha3HaueHus MHPOpMaIlUU U LEJIeBOM
ayIUTOpUH, BBIOMpas ONTHUMAIbHYIO (opmy
MPEACTABICHUS U BU3YyaIU3alllH;

- OILICHMBATh JIOCTOBEPHOCTbH, JIETUTUMHOCTD

nP6 09 - chopMHUPOBAHHOCT, YMEHHUM KPUTHUYECKH OLICHHUBATh
uH(HOPMALIHIO OHMOJIOTHYECKOTO COJIEpKaHus, BKJIIOYAIOIIYIO
MICEB/IOHAYYHBIC 3HAHUS M3 PA3JIUYHBIX HCTOUYHUKOB (CpPEACTBA MAaCCOBOM
uH(MOPMAIIMY, HAyYHO-TIOMYJISIPHBIE  MaTepHalibl); HHTEPIPETUPOBATH
ATUYECKUE ACHEKThl COBPEMEHHBIX MCCJIEIOBAHMM B OMOJIOTHH, MEAMIIMHE,
OMOTEXHOJIOTUHU; PAaCCMAaTPUBATh TJIOOAIBbHBIE 3KOJIOTHMUECKHE MPOOIEMbI
COBPEMEHHOCTH, (OPMHUPOBATH IO OTHONICHWIO K HHM COOCTBEHHYIO
MTO3UIIHIO;

NP6 10 - cdopmMupoBaHHOCTH YMEHHM CO37aBaTh COOCTBEHHBIE
MUCbMEHHBIE U YCTHBIE COOOIIEHHS Ha OCHOBE OnoJiornyeckoit nudopmanuu
W3 HECKOJBKHX MCTOYHUKOB, TPAMOTHO HMCIIOJIB30BaTh MOHATUHHBIN arnmapar
OomoJsioruun

11




nHpOpMAINK, €€ COOTBETCTBHE IPABOBHIM M
MOPaJIbHO-3TUYECKUM HOPMaM;

- UCMOJIb30BaTh CPEACTBA UH(OPMALIMOHHBIX U
KOMMYHMKAIIMOHHBIX TEXHOJIOTUN B pPELIEHUU

KOTHUTHBHBIX, KOMMYHUKATUBHBIX u
OpraHM3allMOHHBIX 3a7ady C COOMI0IEHUEM
TpeOoBaHUM 3PrOHOMHKH, TEXHUKHU

0€30MacHOCTH, TUTHUEHBI, PECYPCOCOEpPEKEHNU,
MpPaBOBBIX W  OTHYECKUX HOPM, HOPM
MH(POPMAITMOHHOM 06€30TacHOCTH;

- BJIQJICTh HABBIKAMU PACIIO3HABAHUS U
3amuThl HHpOpManru, THGOPMATUOHHOM
0€30MMaCHOCTH JIMYHOCTH

OK 04.
DddexTuBHO
B3aMOJIEICTBO-
BaTh M paboTaTh
B KOJUIEKTHUBE U
KOMaH/Ie

MP 03 - TrOTOBHOCTP K CaMOpPa3BHUTHIO,
CaMOCTOSITEIHPHOCTH U CAMOOTIPEICIICHUIO;
-OBJIaJICHUE HaBBIKAMH yaeOHO-
HCCIIe0BATEIIHLCKOM, MPOEKTHOM u
COITMATLHOM JICSITCIIHHOCTH,

MP 02 - OsgnageHue yHHBEPCAJIbHBIMHU
KOMMYHUKATUBHBIMU JICHCTBUSIMU:

0) coBMeCcTHas ACSATEIBHOCTD:

- TIOHUMAaThb W HCIIOJb30BaTh NPEHMYIIECTBA
KOMaHJHOW U MHJIUBUIyaIbHON PabOTHI;

- IPUHUMATBH 1IEJTU COBMECTHOM JCSITCIBHOCTH,
OpPraHU30BBIBaTh U KOOPAMHUPOBATH JACHCTBUS
0 ee JOCTIKEHHIO: COCTaBJIATH IUIaH
JNEUCTBUM, pachpeneNaTb pojid C y4eTOM
MHEHUH YYaCTHHKOB OOCYXJaThb Pe3yNIbTaThl
COBMECTHOM paboThI;

- KOODAWHHPOBATh U BBHIMOJHATH PAOOTy B

ITP6 05 - npuoOpeTeHre onbITa IPUMEHEHUSI OCHOBHBIX METOJIOB HAYYHOTO
NIO3HAHUS, UCMOJIb3YEMbIX B OMOJIOTMU: HAONIONEHMS U ONUCAHMS JKUBBIX

CHUCTEM, TIPOLIECCOB W  SBJICHWW; OpraHW3allidi W  TPOBEIACHHS
OMOJIOTHYECKOTO  AKCIIEPUMEHTA, BBIIBM)KCHHUS  THUIOTE3, BBISBJICHHS
3aBUCUMOCTH  MEXJIy  HCCIEAyeMBbIMH  BEIWYMHAMH,  OOBSICHEHHS

IMOJIYYCHHBIX PE3YJIIbTATOB U (bopMy.]'II/IpOBaHI/IH BBIBOJOB C HMCIIOJIB30BAHHCM
HaY4YHBIX HOHSITHﬁ, TeopI/Iﬁ 1 3aKOHOB
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YCIOBUSIX  PEAJbHOIO, BUPTYAJIBHOTO U
KOMOMHHPOBAaHHOTO B3aUMOJCHCTBUS;

- OCYILECTBJISTh MO3UTUBHOE CTPATETHYECKOE
[OBEJCHUE B  pPa3jMYHbIX  CUTyalUsX,
MIPOSIBIIATh TBOPYECTBO M BOOOpakeHUE, OBITH
WHUIAATUBHBIM

OBnazneHne yHUBEPCAIbHBIMU PETYISITUBHBIMU
JIEACTBUSMU:

T') IPUHATHE ce0s ¥ IPYTUX JIIOIEH:

- TPUHUMATh MOTHUBBI W apPTyYMEHTHI JPYTUX
roIen pu aHanuse pEe3yNIbTaTOB
NeSITeNIbHOCTH;

- NpU3HaBaTh CBOE IMpPaBO U MPaBO JPYrux
JIIO/IEl Ha OIIMOKU;

- pa3BHBaTh CIOCOOHOCTH MOHUMATh MHpP C
MO3UIIMU APYTOTO YeIOBEKa

OK 07.
CoeiicTBOBATEL
COXPaHEHUIO
OKpYyKaroen
Cpebl,
pecypcocoepe-
KEHUIO, IPUMEHSTh
3HaHUS 00 U3MEHe-
HUU KJIUMaTa,
TIPUHIIUIIBI
OCpPEKITUBOTO
MIPOU3BO/ICTBA,
3pPeKTUBHO
JIECTBOBATH B

JIP 07. B o0gactu ?KOJOrHYECKOro
BOCIIUTAHUA:
- c(hOpMHUPOBAHHOCTH JKOJIOTHYECKON

KYJIBTYpbl, TOHUMAaHHE BIIUSHHS COIHAIBHO-
HSKOHOMHUYECKUX TMPOILECCOB Ha COCTOSIHUE
MPUPOJHON U COIMATIBLHOW Cpellbl, OCO3HAHUE
r00ABHOTO  XapakTepa  AKOJIOTUYECKUX
npooseM;

- IJJAHUPOBAHUE U OCYIICCTBJICHUE JICHCTBHMA
B OKpYXKAaIOIICH cpele Ha OCHOBE 3HaHUS
1eJiel YCTOWYMBOTO Pa3BUTHS YEIOBEUCCTBA,
AKTUBHOE HENPHUATUE JCUCTBUH, MPUHOCAIINX
BpeJl OKpyXarolel cpene;

- YMEHHUE TPOTHO3MPOBATh HEOIArOMPUSTHHIC

I1P6 07 - chopMUPOBAHHOCTH YMEHUSI TPUMEHSThH TIOJYYCHHBIC 3HAHUS IS
00BbsICHEHUS! OHMOJIOTMYECKMX TMPOIECCOB U SIBICHUM, Ui TPUHATHUS
MPAKTUYECKUX PEUICHUI B IMOBCEAHEBHOM KHU3HU C IEJIbI0 OOecreueHus
0€30MacHOCTH CBOEr0 370POBbSI U 3JIOPOBBSl  OKPYXKAIOIIMX JIIOJIEH,
coOmrofeHust 30pOoBOro 00pasza >KU3HHM, HOPM TI'PaMOTHOIO TOBEICHHS B
OKpYyXamlIlled  MpUpPOJHOW  cpele;  NOHMUMAaHHE  HEOOXOIUMOCTH
UCIOJIb30BaHUS JOCTHKEHUI COBPEMEHHOM OMOJIOTUY M OMOTEXHOJIOTUIN ISt
paloHATBHOTO MPUPOAOTIONB30BAHUS
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Ype3BbIYaNHbIX
CUTYyaLMSIX.

9KOJIOTMYECKHUE  IOCHEACTBUS  MpEANpPUHU-
MaeMBbIX JIEHCTBUH, IPEIOTBPAILAT HX;

- pacllMpeHHe  OmbITa  JESATEIbHOCTH
9KOJIOTHYECKOW HAIIPABJIECHHOCTH;

- OBJIAZICHUE HaBBIKAMH yyeOHo-
HCCIIEN0BATENBCKOM, IIPOEKTHOU 51
COIMAIIBHON JI€ATEIbHOCTH
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1.5 Pexkomenayemoe  KOJIMYECTBO  YacOB HA  OCBOEHHE  NPOrpaMMBbI
00meo0pa3oBaTeJbHOM IMCUMILIUHBI:

- MaKcHMaJbHas yueOHas Harpy3ka oOydaroniuxcst 72 yaca, B TOM YUCIIE:

oOs3aTenpHas ayAUTOPHAs Harpy3ka oOyJaromuxcs 72 Jaca.



2. CTPYKTYPA U COJIEPXKAHUE OBIIIEOBPA30OBATEJIBbHOM JUCHUILIAHBI

2.1 O0beM yueOHOH AMCUUIIMHBI M BBl Y4e0HOIH padoThI

Buo yueonoii pabomut Oovem uacos
O6beM 00pa30BaTENbHOMN NPOrpaMMbl AUCIUTIIINHBI 72
B TOM YHCJIE:
OcHOBHOE coJiepKaHue 72
B TOM YHCJIE:
TEOPETHYECKOE 00yUeHue 42
B T.4. MPO(ECCHOHATEHO-OPUEHTUPOBAHHOE COICPIKAHHE 4
MPAKTUYECKHUE 3aHSATH 20
B T.4. MPO(ECCHOHATLHO-OPUEHTUPOBAHHOE COICPIKAHHE 6
71a00paTOPHBIC 3AHITHUS 10
B T.4. MPo(heCCHOHATHHO-OPUEHTUPOBAHHOE COACPKAHUE 2
[TpomexyTodHas aTTecTanusi - 3a4eT C OIEHKOU
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2.2 TemaTuveckuii IJIaH U coiep:kaHue 001e00pa30BaTeIbHONH TUCHUILINHBI XUMUS

HanMenoBamHme Coaepikanue yueOHOro MaTepuasia (0CHOBHOe U NpogeccHoHaIbHO- § Obnem Yposens ®opmupyembl
OPHEHTHPOBAHHOE), JIA00PATOPHbIE U NPAKTHYECKHE 3aHATHS, NIPUKJIATHOH e
pa3iesioB U TeM 4acos OCBOCHHUS
MOAYJIb KOMIIeTEeHI[UH
1 2 3 4 5
Paszpnen 1. Kinerka — cTpyKTYpPHO-(DYHKIIMOHAJIbHAS ¢JMHHULIIA )KUBOT'0 18
Tema 1.1. Teoperuyeckoe odyueHue: OK 02
Buosorusi Kak CoBpemeHHbIe 0Tpaciii OMOJIOrMYecKUX 3HaHUH. CBS3b OMOJIOTUU C IPYTUMHU
Hayka. O6mas HayKamH: Ouoxumus, Onodusmka, OnoHuka, reHoreorpadus u p. Ponb u mecto 2 1
XapaKTepUCTHKA O6uon0ruM B pOPMUPOBAHUU COBPEMEHHON HAYYHON KapTHHBI MUPA. Y POBHU
SKU3HHU OpraHu3aIuy >KUBo Marepur. OO0IIast XapaKTepUCTUKA KU3HU, CBOMCTBA YKHBBIX
CHUCTEM. XUMHYECKUI COCTaB KIETOK
Tema 1.2. Teoperuyeckoe od0yueHue: OK 01
CTpyKTypHO- Knerounass teopust (T. IlIBamn, M. Illneiinen, P. Bupxo). OcHoBHBIC OK 02
dyHKuMOHANbHAsE | TTOJIOXKCHHSI COBPEMEHHOW KJICTOYHOW TEOPHH. THIIbI KICTOYHON OpraHM3aluu: 2 5 OK 04
opraHM3aIus MPOKAPUOTUYECKUN U 3YKapUOTHYECKUM. OIHOKIETOYHbIE M MHOTOKJIETOYHBIE
KJIEeTOK opranu3mbl. CTpoeHHE TPOKAPUOTUYECKON KIIeTKU. CTpOEHHE SYKapHUOTHYECKOM
kieTku. HekneTounbie hopmbl KU3HH (BUPYCHI, OakTepruodari)
JlaGopaTopHble 3aHATHS:
[IpnoOpereHue omnpITa MNPUMEHEHHUS TEXHUKH MHKPOCKOTHPOBAHUS  MPU
BBITIOJIHEHUH JIAOOPATOPHBIX paboT:
1. JlaGoparopHas padora «CTpoeHue KJIETKH (pacTeHUs, ’KUBOTHBIC, TPHUOBI)
U KJIETOYHBIE BKJIIOUEHHUS (Kpaxmall, KapOTHHOU[BI, XJIOPOILIACTHI, 2
XPOMOTLIACTHI)»
[ToaroroBka MHKpOIpemnapaToB, HaOMOJEHHE C TOMOIIBI0 MHKPOCKOIIA,
BBISIBIICHHE pAa3JIMYUil MEXAYy HU3ydaeMbIMU OOBEKTaMu, (QOpMYIHUpOBaHUE
BBIBOJIOB
IIpakTHYecKue 3aHATHSA:
BupycHbie u OakrepuanbHble 3a0osieBanus. OOIIMe MPUHIUIBI UCTIOIB30BAHUS 2

JICKAPCTBCHHBIX BCIICCTB. OcoOeHHOCTH IMPUMCHCHUA AHTUOWOTHUKOB.
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[IpencraBinenue YCTHBIX COOOIICHHM C TMpE3eHTAIMEH, MOATOTOBJICHHBIX IIO
MEPEYHIO0 UCTOYHUKOB, PEKOMEHIOBAHHBIX MPENOIaBaATEIeM

Tema 1.3. Teoperuueckoe od0yueHue: OK.01
CrpykTypHO- XpomocomHas teopust T. Moprana. Ctpoenue xpomocoMm. XpoMOCOMHBINH Habop OK.02
(YHKIMOHA/IL-HBbIE | KIIETOK, T'OMOJIOTUYHBIE M HETOMOJIOTMYHBIE XPOMOCOMBI, TaIUIOUIHBIA U
(pakTopsI muruionaHbii Haoop.  Hykneunossle kucnotel: JIHK, PHK nHaxoxnenue B 2
HACJIe/ICTBEeH- KJIETKE, UX CTpOeHHE U (PyHKIMU. MaTpudHbIe IPOLIECCH] B KIETKE: perInKaus,
HOCTH OnocuHTe3 Oelka, penapanus. [ eHeTHUeCcKuil Ko U ero CBOMCTBA

IIpakTHYecKue 3aHATHSA:

Pemenne 3amau  Ha ompeleneHHe  TOCIEIOBAaTENbHOCTH  HYKJIEOTHJIOB, 2

aMUHOKHCIIOT B HOpPME M B Cclyyae U3MEHEHHUS IOCJeI0BaTEIbHOCTH

Hykineotuaos JJHK
Tema 1.4. Teoperuyeckoe odyueHue: OK.02
O6Mmen Bemects u | 1loHATHE MeTabonm3M. ACCUMMIIALMA W JUCCUMHWISLNAS — JIBE CTOPOHEI
npeBpalIeHne Metabonm3Ma. Tumbl OoOMEHa BEMIECTB: aBTOTPO(HBIA M TETepOTPOdHBIH, 2
JHEPIHH B KJIeTKe a’poOHBIN 1 aHadpoOHbId. [TnacTruueckuit oOMeHn. doTtocuHTe3. XEMOCHHTE3
Tema 1.5. IIpakTHYecKue 3aHATHS: OK.02
Kuszuennprii muks | KIETOUHBIH MK, €ro nepuoibl. MwuTO3, €ro cragud W NPOMCXOMIAILINE OK.04
KIeTKn. MuTos. npoueccel. buonornueckoe 3HaueHue Muro3a. Meio3 u ero craauu. IloBenenue 2
Meiios xpomocoM B Meio3e. Kpoccunrosep. buonornueckuii cMbici Merosa
KonTtpoabHasn MouiekynsapHbIi ypOBEHb OpraHU3aIH KUBOTO
padora 2

Pa3nen 2. Ctpoenune u GpyHKIMH OPraHnu3mMa 20

Tema 2.1. Teoperuveckoe odyueHue: OK.02
Crpoenne MHOrOKIETOYHBIE OpraHu3Mbl. B3auMOCBSA3b OpraHOB U CHCTEMBI OPraHOB B 2 OK.04
opraHmusma MHOTOKJIETOYHOM opraHusme. ['oMeocTtas opraHuzMa U €ro HnoAJEp)KaHUE B

IIPpOUECCC KUBHCACATCIILHOCTU
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Tema 2.2. Teopernueckoe o0yueHue: OK.02
®opmbI ®dopmbl pa3MHOXKEHHUsI OpraHu3MoB. becrnosioe U 1mojoBoe pa3MHOKEeHHE. Bub
Pa3MHOKEHHSI Oecniosioro pazMHoxeHus. [losioBoe pazMHokeHHE. ['aMeToreHe3 y »KHUBOTHBIX.
OpPraHH3MOB Cnepmarorenes u oorenes. CTpoeHue moJioBbIX KIeToK. OmIogoTBOpeHHe
Tema 2.3. I[IpakTHYecKkue 3aHATHS OK.02
OHTOreHe3 NunuBuayanbHOE pa3BUTHE OpPraHU3MOB. OMOpHOTE€HE3 U €ro  CTauH. OK.04
pacTenmii, [ToctomOpuonaneHelii  mepuos. CTraauu MOCTAIMOPUOHATBHOTO PAa3BUTUA Y
JKUBOTHBIX U JKUBOTHBIX MW YCJIOBCKaA. HpﬂMOG N HCIPSAMOC Ppa3sBUTHUC. buonornueckoe
yeJIoOBeKa cTapeHue u cMepTh. OHTOTEHE3 PaCTCHHI
Tema 2.4. Teopernueckoe o0yueHue: OK.02
3aKOHOMEpPHOCTH OcHOBHBIE TTOHSATHS TEHETUKH. 3aKOHOMEPHOCTH 00pa30BaHUs raMeT. 3aKOHBI [, OK.04
HAC/IET0BAHMUSI Mennenst (MOHOTHOpUTHOE M TIOJIMTHOPUTHOE CKpeluBanue). Bzaumoaeiicteue

TE€HOB

JlaGopaTopHble 3aHATHS:

Pemenue 3amau Ha onpeseneHre BEPOATHOCTH BOSHUKHOBEHHS HACIIECTBEHHBIX

MPU3HAKOB MPU MOHO-, IU-, MOJUTUOPUIAHOM U aHAJM3UPYIOLIEM CKpEUIUBaHUH,

COCTaBJIEHUE T'€HOTUITUYECKUX CXEM CKpEIIMBaHUS
Tema 2.5. Teopernueckoe o0yueHue: OK.01
Cuemnuiennoe 3akonbl T. Moprana. CrierieHHOe Hacjae10BaHUE F'€HOB, HAPYILEHNUE CLETUICHHUSL. OK.02
HacJieJ0BaHHe HacnenoBanue npu3HakoB, CIEIUIEHHBIX C IIOJIOM
NPU3HAKOB

JlabGopaTopHble 3aHATHS:

Pemenue 3amau Ha onpeieneHe BEPOSTHOCTH BOSHUKHOBEHUS HACIIEICTBEHHBIX
MPU3HAKOB TpPU CIHEIUICHHOM HACJEIOBAaHUHU, COCTABJICHHE T€HOTHIIMYECKUX
CXEM CKpEIIMBaHUI
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Tema 2.6. Teoperuueckoe od0yueHue: OK.01
3aK0HOMEPHOCTH W3MeHunBOCT, NpU3HAKOB. Buapl W3MEHUMBOCTH: HACIEACTBEHHAs U OK.02
H3MEHYMBOCTH HEHACJIEJICTBEHHAsl. 3aKOH TOMOJIOTUYECKUX pSAJOB B  HACJIEACTBEHHOM OK.04

n3menuuBocty (H.M. BaBwiioB). MyranmonHas Teopuss M3MEHUYMBOCTU. Bubl

MyTalui U IPUYMHBI UX BO3HUKHOBeHUA. Kapuortun yenoseka. HacnencrseHnsle

3a0o0JsieBaHUs yenoBeKa. ['eHHbIe 1 XpPOMOCOMHBIE 00JI€3HU YesloBeKa. bosie3Hu ¢

HAaCJEACTBEHHON MPEeapacioioKEeHHOCThIO. 3HAaYeHNE MEIUIIMHCKON TeHETUKH B

MPeIOTBPAILEHUH U JICYEHNU T€HETUYECKUX 3a00JIeBaHUH YeTIOBeKa

JlabopaTopHble 3aHATHSA:

Pemenue 3amau Ha ompesesieHne TUIIA MyTallMM MIPH Mepeiaye HaclleCTBEHHBIX

MIPU3HAKOB, COCTaBJICHNE F€HOTUITUYECKUX CXEM CKpEIIMBaHU
Konrpoasnas Crpoenue u GyHKIIUU OpraHu3Ma
padora

Pasznes 3. Teopusi 3BoIIOLIMHU

Tema 3.1. UcTtopusi | TeopeTruueckoe o0yueHue: OK.02
IBOJIIOLIMOHHOT O [lepBrie sBomonmonHsie  koHuenmuu (OK.b.  Jlamapk, X.JI. bBroddon). OK.04
YYeHHusl. OpousroronHast Teopus Y. [lapBuHa. CuHTeTHYECKass TEOpHUs 3BOJIIOLUM U €€
Mukpo3Bosonusi | OCHOBHBIE IIOJIOKEHUS.

MukposBomtouusa. llomymsiiuss kak  3jeMEHTapHas €IMHMIA  HBOJIIOLUU.

'eneTnyeckue OCHOBBI SBOJIONMU. OJeMEHTapHble (DAKTOPHI  3BOJIOLHUU.

EctectBennslit 0TO0p — Hampapistouuii daktop 3Bodonud. BugoobpazoBanue

KaK pe3yJIbTaT MUKPO3BOJIIOLIUN
Tema 3.2. Teoperuveckoe odyueHue: OK.02
Maxkpo3Bo.ouus. MakposBostonus. PopmMbl ¥ OCHOBHBIC HampaBieHUs MakpolBoJronuu (A.H. OK.04

Bo3nukHoBeHune n
pa3BUTHE KU3HU
Ha 3emJie

CeseproB). Ilyru poctmkenus Ouonormdeckoro mnporpecca. CoxpaHeHHe
O6uopaszHooOpasus Ha 3emiie.

I'unote3sl n TCOpHUU BO3HUKHOBCHHUS KH3HU Ha 3emne. IlosBiaeHue MEPBLIX
KICTOK HW HX OBOJIOIMA. HpOKapI/IOTBI U DOYKAapUOTHI. HponcxoxmeHHe
MHOTOKJICTOYHBIX OPTraHU3MOB. Bo3HHKHOBEHNE OCHOBHBIX LHapCTB 2YKAPUOT
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Tema 3.3. Teoperuueckoe od0yueHue: OK.02
Ipoucxoxnenue AnTpomonorus — Hayka o uenoBeke. CHCTEMaTHUeCKOE ITONIOKEHHE YeIIOBEKA. OK.04
eja0BeKa — CXOICTBO M OTIMYMA 4YelOBeKa ¢ SKMBOTHBIMH. OCHOBHBIE — CTaJUU
aHTpornorenes AHTPOTIOTeHE3a. DBOJIIOIUS COBPEMEHHOTO 4esoBeka. YemoBeueckue pachl U MX 2
eOMHCTBO. Bpemss u  myrd  pacceleHus  YelOBeKa IO  IUIaHETe.
[Ipucrnoco6aeHHOCTh YeT0BEKa K Pa3HBIM YCIOBUSM CPEIbI
Pasnen 4. Dxosorust 16
Tema 4.1. Teoperuyeckoe od0yueHue: OK.01
IKoJ0ornuyecKmue Cpensl oOWTaHUsT OPraHU3MOB: BOJHAs, HA3EMHO-BO3AYIIHAS, TIOYBEHHAS, OK.02
(daxTopbl M cpebl | BHyTpuOpraHusMeHHas. DHU3NKO-XMUMHYECKHE OCOOEHHOCTH Cpell OOuTaHus 2 OK.07
JKU3HU opranu3MoB. [Ipucrnoco6iennst Opranu3MoB K KU3HHU B pa3HbIX cpefax. [lonarue
skojoruueckoro (akropa. Kmaccudukanus sxomornueckux ¢gakropos. [IpaBuio
vuanMyMa FO. JInbuxa. 3akon TonepantHoctu B. llendopna
Tema 4.2. Teopernyeckoe o0yueHue: OK.01
Honmynsius, ODKOJIOTMYECKasi XApaKTEpPUCTHKAa BHUJA W MOMYJALUH. DKOJOTWYECKas HHIIA OK.02
coo0urecTBa, BUJAa. ODKOJOrMYeckue  xapakrepuctuku nomymsuuu. CooOmiectBa U OK.07
IKOCUCTEMBI 9KocHucTeMBbl. broneno3 u ero crpykrypa. CBsi3m MeXAy OpraHu3sMaMu B 2
ouoneno3e.  CTpyKTypHbIE  KOMIIOHEHTBI  3KOCHUCTEMBI:  IPOJYLIEHTHI,
KOHCYMEHTBI, peyleHTbl. KpyroBopoT BelecTB ¥ MOTOK SHEPTHH B IKOCHUCTEME.
Tpoduyeckue ypoBHU
Teopernueckoe o0yueHue:
Tpoduueckue nenu u cetu. OCHOBHBIE MOKa3aTean 3KocucTeMbl. bruomacca u
MPOIYKIMSL. DKOJOTHUYECKUE MUPAMUIBI Yyucell, buomaccsl u sHepruu. [Ipasuiio
2

IMUpaMHuabl SHCPIrUuu.

Pemenue MMPAaKTUKO-OPUCHTUPOBAHHBIX PACUYCTHBIX 3a,I[aHHﬁ o0 TMNEepCHOCY
BCIICCTBA M OSHCPIrUHU B DSKOCHUCTECMaAX C COCTABJICHUC TpO(I)I/I‘IGCKI/IX Henew u
IIMpaMHua OMoOMacChl U OHCPIrun
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Tema 4.3. Teoperuueckoe od0yueHue: OK.01
Buocdepa - buocdepa — xuBas ob6onmouka 3emnu. Pasputne mpencraBiieHuil o 6uocdepe B OK.02
rjodajabHasi tpyaax B.W. Bepuaackoro. Ob6mactu Omocdepsl M ee KOMIIOHEHTHI. JKuBoe OK.07
IKOJIOTHYeCKas BelIecTBO OMochepsl U ero PyHKIHUH.
cucreMa 3akoHOMEepHOCTH cymiecTBoBaHus Ouocheprl. OcobeHHOocTH OHMOchepsl Kak

robanpbHOM  dKocucTeMbl.  [/[nHamuueckoe paBHOBecue B Oumocdepe.

KpyroBopoTsl  BemecTB W OHOrCOXUMHUYECKHE  IUKIBL. | J100aibHBIC

IKOJIOTHYECKHE TTPOOIEMBI COBPEMEHHOCTH
Tema 4.4. Biusinne | Teopernueckoe o0y4yeHue: OK.01
AHTPONOTeHHbIX AHTpOTIOTEHHBIE  BO3JEHCTBUA Ha OWocdepy. 3arps3HEHHs Kak BUJ OK.02
(¢akTopos Ha AHTPOINOTEHHOIO BO3JEUCTBUA. AHTPONOTEHHBbIE BO3JEHCTBUSI HAa atMocdepy. OK.04
ouocdepy Bo3sgeiictBus Ha rumpocdepy. BosmeiictBus Ha nuTocdepy. AHTpOMOTEHHBIC OK.07

BO3JICHCTBUSL Ha OMOTHMYECKHE COOOIIecTBA. YTIyOJE€HHO H3Y4aloTCs OTXOJBbI,

CBSI3aHHBIE C OTPeACIICHHON podeccueit/cnenuaibHOCTHIO

IIpakTuyeckue 3aHATHSA (mpogeccuoHAILHO-OPUEHTHPOBAHHOE

colepKaHue):

[Ipaktuueckoe 3ansaTre «OTXO0Abl MPOM3BOACTBa». Ha ocHOBe (demepasbHOTO

KJIaCCU(UKAMOHHOTO KaTajora OTXOJIOB OMNpENeNATh Kjacc OMacHOCTH

OTXOJIOB;  arperatHoe cocTtosiHue ¢ (usnueckyro  (GHopMy  OTXOJOB,

oOpa3zyromuxcsi Ha paboueM MecTe / Ha STamax MpPOU3BOJICTBA, CBSI3aHHBIE C

onpeJiesIeHHOM mpodeccueit/cnenuaitbHOCThIO
Tema 4.5. Bausinue | Teoperudeckoe o0yueHue: OK.02
COMAJILHO- 310poBbe U €ro cocrapisromue. MakTopbl, MOJTOKUTEIBHO U OTPULATEIBHO OK.04
IKOJIOTHYECKUX BIIUSIOLIME HA OpraHu3M 4yenoBeka. [IpoOrema TeXHOTEHHBIX BO3JCHCTBHI Ha OK.07
daxkTopoB Ha | 3JI0pOBbE YeJOBEKa (ANIEKTPOMArHUTHBIC IO, ObITOBasS XUMUS, H30BITOUHBIC

3J0POBbLE€ Y€JI0BCKA

IIyMBI, paguanus © T.0.). AJanTamnus opraHu3Ma uyeloBeka K (akTopam
okpyxatomiei cpeapl. IlpuHIMIBL (QopMHUpOBaHMS 3A0pOBhECOEPEraroNIero
nosefeHud. Pusnyeckas aKTUBHOCTb U 3/10pOBbE. BHOXMMHYECKHE aCHEKTBI
panMoHaIbHOTO MUTAHUS
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JlabopaTopHble 3aHATHSA (mpogeccHoOHAIBLHO-OPHEHTHPOBAHHOE
colepiKaHue):

JlaboparopHas paboTa «YMCTBEHHAsI pab0TOCTIOCOOHOCTHY

OBnanenue METOJaMU OIIpENEICHUS roKasareneun YMCTBEHHOU
paboTocniocoOHOCTH, 0O0BsICHEHHE HOJTyYEHHBIX pe3ysbTaToB u
(hopmynupoBaHue BHIBOJIOB (MMCBMEHHO) C UCIOJL30BAaHUEM HAYYHBIX MMOHATUH,
TEOPHUH U 3aKOHOB.

B xadecTBe TpUITEPOB CHIKAIOIIUX pabOTOCTIOCOOHOCTh UCIOIB30BaTh YCIOBHS
OCYILIECTBJIEHUSI MPOPECCUOHATBHON JAEATEIbHOCTU: IIyM, TeMIepaTypa,
(bu3uveckast Harpy3Ka u T.JI.

IIpodeccnoHaIbHO-OPUEHTUPOBAHHOE COAepPKaAHME (COAePKAHUE TPUKJIATHOTO MOXYJISA)

Paznea 5. buoJiorus B ;KU3HU

10

Tema 5.1.
BuorexnoJsiornu B
JKU3HU KAXKIOr0

TeopeTnueckoe comepranmne:

bruorexHonorusi Kak Hayka W Tpou3BOACTBO. (OCHOBHBIC HANPaBICHHS
COBPEMEHHOM OMOTEXHOJIOTHH. Merto bl OMOTEXHOJIOTHH. OOBEKTHI
OMOTEXHOJIOTHH. DTHKAa OMOTEXHOJIOTHYCCKUX U TCHETHUYECKUX IKCIICPUMEHTOB.
[IpaBmia mowicka W aHanaW3a OWOIKOJOTHYCCKOW WH(GOPMAIMU U3 PA3IAYHBIX
HMCTOYHUKOB (HAayuHas W Yy4eOHO-HAy4HAas JMTEparypa, CpPeICTBa MacCOBOH
nHpopMmaiuu, cetb IHTEpHET U Ipyrue)

IIpakTHYecKue 3aHATHS:

Keficet Ha aHanmu3 wHGpOpPMAIMM O HAYYHBIX JIOCTIKEHHSIX B 00JacTH
TCHETUYECKUX TEXHOJIOTUH, KIETOUYHONW WH)KEHEPUH, IMUIICBBIX OMOTEXHOJIOTHH.
3amuTa Keiica: MpeJCTaBlIeHUE PE3yNIbTaTOB PEIICHUs KEHCOB (BBICTYIICHHUE C
MPE3CHTAIINCH )

OK.01
OK.02
OK.04

Tema 5.2.1.
BbuorexHosoruu B
NPOMBILJICHHOCTH

Teopernueckoe cogepxanue:

Pa3BuTne npoMpIlIEHHONH OMOTEXHOJIOTUI U €€ IPUMEHEHHUE B KHU3HH YellOBeKa,
MOMCK U aHalu3 MH(OPMAIK U3 PA3INYHBIX HICTOYHUKOB (Hay4Hasi U y4eOHO-
Hay4Has JIMUTepaTypa, CpeJcTBa MaccoBoil nH(popmanuu, cetb HTEpHET U

Apyrue)

OK.01
OK.02
OK.04
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Tema 5.2.2 Teopernueckoe cogepxanue: OK.01
ConuanabHo- DTUYECKHE aCHeKThl Pa3BUTUS OMOTEXHOJOTHA M TNPUMEHEHHWE WX B JKU3HU OK.02
ITHYeCKHe YeJI0BEKa, MOMCK U aHaJIu3 UHPOPMAIMK U3 Pa3IMYHbIX HCTOYHUKOB (Hay4yHas U 2 OK.04
aCIeKThI y4eOHO-Hay4YHas JIUTEpaTypa, CpeACTBa MaccoBOM nHpopmanuu, cetb MHTEpHET
O0MOTeXHOJIOT il U Jpyrue)

IIpakTnuyeckune 3aHATHSA:

Kelicbl Ha aHanu3 mHQOpMalnMU O Pa3BUTUU MPOMBIIIJIEHHON OHMOTEXHOJIOTHI

(mo rpymnimam). Keticel Ha ananu3 uHopmaium 06 STHYECKUX acleKTaX pa3BUTHUSA 2

ouotexnosoruit (mo rpymmaMm) 3amwura keica: [IpencraBieHue pe3yabTaToB

pelIeHns KeicoB (BBICTYIJICHHUE C MTpe3eHTaINel )
IIpomexyTounas arrecranus no Aucuuminne: JlupdepeHunpoBaHHbIil 3a4eT 2
Bcero: 72

s xapakmepucmuxu yposHs 0c80eHUsl y4eOH020 Mamepuana UCHOIb3VIOMCs cledyiouue 0003HAYeHUs.!

1 — o3naxkomumenvuslil (Y3Hasarue paree U3y4eHHbIX 00bEKMOB8, C8OUCME);

2 — penpooyKmueHblil (8bINOIHEHUE OesTMENbHOCMU N0 00pA3Yyy, UHCMPYKYUU UTU NOO PYKOBOOCEOM);
3 — nPOOYKMuUBHwIL (NAAHUPOBAHUE U CAMOCMOSMENbHOE BbINOJHEHUE 0esIMENbHOCIU, pelleHue NPodIeMHbIX 3a0ay).
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3. YCJIOBUSI PEAJIM3ALIMU IPOTPAMMBI OBLIIEOBPA30BATEJILHOM
JUCLUILINHDBI

3.1 TpeGoBaHUsI K MUHUMAJLHOMY MaTepPUaIbHO-TEXHHYECKOMY 00ecnedeHUI0

Jliis peanmu3anuy nporpaMMbl TUCIMIUTAHBI JOJDKHBI OBITh MPETYCMOTPEHBI CIICTYIONTNE
CHeIMAIbHBIC TIOMEIICHHsI: YICOHbII KaOMHET OMOJIOTHH /WM KaOWHET eCTECTBEHHOHAYYHBIX
TUCIMTLINH.

OobopynoBanusi yueOHOTo KaOnHeTAa:

Paboyee mecto mpemnoaaBarens.

Pabouune mecta oOyuaronuxcs

CrannoHapHas J0CKa.

[TpoekTop (mepeHOCHOI).

DKpaH 715 TpoeKTopa (MEPEeHOCHOM).

Hoyt0yk (mepeHocHoit) ¢ ycranoBieHHbIM [10, noaxmtouenneM k MHTepHET u obecrnieueHuEM
JOCTYIA B JIEKTPOHHYIO HHPOPMAIIMOHHO-00pa3oBaTelibHyI0 cpefy punnana.

[IpunTep

Harasignbie moco0usi: KOMIUICKT Y9€OHBIX TaOIHII, TIIAKaTOB.

OobOopynoBanue Jadoparopum H PpadoOYUX MecT JIaDOPATOPUM. MHUKPOCKOIIBI,
CEKYHJIOMEp, TOHOMETP, JabopaTopHas nmocysa (IpoOHupKHU, IOJACTABKU JUTsl TIPOOUPOK, TTHHIIETHI,
MECOK, CTYNKH C TICTHKaMH, TPEAMETHBIE W TTOKPOBHBIE CTEKJIA, CTEKIISTHHBIC TAJIOYKH,
MpernapoBajibHble WIJbl, (UIbTpOBaJIbHAg OyMara, CTakaHbl), THIOEPTOHHUYECKUH pacTBOp
xjiopyuaa Hatpusi, 3%-HbIli pacTBOP MEPOKCHIA BOJIOPOAA, PACTBOP HOAAa B HOJMCTOM KallUH,
TNIMLEPUH, KIyOHH KapTodens, JUCT 3J0JeH KaHAJACKOW, IUIoA psAOMHBI WIM TOoMara, JyK
pernyarslii, pa3BeIcHHbIE B BOJIE APOKIKU.

IIporpamMHoOe oOecnieyeHue:

OmneparmonHas cucrema Microsoft Windows 10
[TakeT mpuxmanueix nporpamMm Microsoft Office Professional Plus 2010 Rus,
AnTtuBupycHas nporpamma Kacnepckoro Kaspersky Endpoint Security mis 6usneca-

Pacmupennsiit Rus Edition,
PeaZip, Adobe Acrobat Reader DC

3.2 UnTepakTuBHBbIE POPMBI 00yUeHHsI IPH OCBOEHUHU 00111€00pa30BaTEILHOM
AUCHUILTUHBI

Tema Konuuecto WuTepakTuBHas popma NpoBeACHUS 3aHATUS
4acoB
Tema 5.1. 2 yaca [IpakTrueckoe 3aHsaTHE (KOH(DEPEHIUS C
buorexHoJsiorun B npe3eHTaIel 1 3aIlUTON KelCoB)
JKU3HH KAXKI0T0 «ITHKA OMOTEXHOJIOTHUECKUX U TeHETUUECKUX

9KCriepuMeHTOB. [IpaBuiia moucka U aHanu3a
OMO’KOJIOTMUECKON HH(POPMALIUHU U3 Pa3INYHbBIX

UCTOYHUKOB»
Tema 5.2. 2 Jaca [Tpaktuyeckoe 3aHsATHE (KOH(EPEHIUS C
CounanbHo- npe3eHTaIell 1 3aIluTON KelCoB)
3THYECKHe «ITHUYECKHE acTIeKThl pa3BUTHs OMOTEXHOJIOTHH U
aACHEKThbI IIPUMEHEHHUE UX B )KU3HU YEJIOBEKa»

OMOTEeXHOJIOruii
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3.3 NudopmanuoHHOe obecnieyeHne peaTn3aluu NporpaMmbl

Ilepeuenn PEeKOMeH/yeMbIX Y4eOHBIX WU3IaHMH, HNuTepHeT-pecypcos,
JAOTOJIHUTEIbHOH JINTEPATYPbI

OCHOBHBIE UCTOUYHUKH:

1. Tlaceunuk B.B., Kamenckmii A.A., PyonoB A.M. u npyrue/llon pen. Ilaceunnka B.B.
buonorus. 10-11 xnacc. AknmonepHoe oomectBo "M3natenberBo "Ipocsenienne”, 2020
(pasperren 1o 25.09.2025 Ipukaszom Munnpocsenienns Ne858 ot 21.09.2025)

2. Tlonomapesa MN.H., Kopammosa O.A., Jlommmmaa T.E.;_mon pen. Tlonomapesoit W.H.
buonorus (06azoBerii ypoBensn). 10kmacc. - OOO WUsmarensckuii nieatp "BEHTAHA-
I'PAD", 2022

3. [loromapesa N.H., Kopaunosa O.A., Jlomwnuaa T.E.; mox pen. [lonomapesoit 1.H.
buonorus (6a3zoBriit ypoBenb) 11lkmacc. - OO0 Usparensckuit nentp "BEHTAHA-
I'PAD®", 2022

JloTIOTHATENEHBIE NCTOYHUKH

1. buonorusa. 10-11 xmacc (yriyOJieHHBIH YypOBEHB): YYEOHHK JIsi CpPETHEro OOIIero
oOpaszosanus / B. H. fApeirun [u np.]; mox odmeit penakuueii B. H. SIppiruaa. — 2-e usm.
— Mocksa: U3narensctBo FOpaiit, 2022.
https://urait.ru/bcode/509241

2. O6yxoB, JI. K. buonorus: kieTku M TKaHH: ydeOHOE IOCOOHME MJII CpEIHEero
npodeccuonanpHoro obpazosanus / J[. K. O6yxos, B. H. Kupunenkosa. — 3-¢ u3g.,
niepepad. u gomn. — Mocka: 3marensctBo FOpaiit, 2022.
https://urait.ru/bcode/494034

3. buosorus: y4eOHHK U PAKTUKYM JJI CPEAHETO NMpodeccHoHaTIbHOTO 00pa3oBanus / B.
H. Speirun [m gp.]; monm penmakuweirt B. H. fApeiruna. — 2-e w3a. — Mocksa:
NznatensctBO FOpaiit, 2022.

https://urait.ru/bcode/489661

4. 3axapoB B.b., MamontoB C.I'., Conun H.U., 3axaposa E.T.; mox pen. 3axaposa B.b.
buosorus (yriy6aenssiii yposens) 10kmacce. - OOO "IPODA", 2019

5. 3axapoB B.b., MamontoB C.I'., Connn H.U., 3axapoBa E.T.; mox pen. 3axaposa B.b.
buosorus: O6mas 6uonorus (yriayoaeHHsiit yposens) 11lkiace - OOO "IPODA", 2019

HHTepHeT-pecypcehl

HHTepHeT-pecypchl:
1. www.shio.Info
(Bcs 6uonorus. CoBpeMeHHast OMOJIOTHS, CTaThbH, HOBOCTH, OMOINOTEKA).
2. www.window.edu.ru
(EnnHoe okHO JocTyma Kk 00pa3oBaTenbHbIM pecypcam MHTepHeTa 1mo OuoJioTun).
3. www.5ballov.ru/test
(TecT m1s aOUTYPHEHTOB 1O BCEMY LIKOJIBHOMY KypCy OHOJIOTHH).
4. www.vspu.ac.ru/deold/bio/bio.htm
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10.

11.

12.

(TenekOMMYHUKAIIMOHHBIE BHUKTOPHHBI 1O OWOJIOTMM —D3KOJIOTMHM Ha CepBepe
Boponexckoro yHuBepcureTa).
www.biology.ru

(buosoruss B OTtkpbiToM KoJuiemke. CalT CONCPXKUT DIIGKTPOHHBINM YYEOHHUK TIO
6uonoruu, On-line TecTsr).
www.informika.ru

(DnexTpoHHBIH y4eOHHK, OOJIBIION CITMCOK HHTEPHET-PECYPCOB).
www.nrc.edu.ru

(buonoruyeckas kaptuHa mupa. Pa3nen komnelorepHOro ydeOHHKa, pa3pabOTaHHOTO B
MOCKOBCKOM rocylapCTBEHHOM OTKPBITOM YHUBEPCUTETE).
www.nature.ok.ru

(Penxue u mcuesaromine xuBoTHbIe Poccun — mpoekt Dkonoruyeckoro neHtpa MI'Y
uM. M. B. JlomoHocoga).

www.kozlenkoa.narod.ru

([lmst Tex, KTO y4uTCS caM M YYUT APYIHX; OYHO M JTUCTAHIMOHHO, OMOJIOTHH, XHMUH,
JPYTUM IIpeMeTam).

www.schoolcity.by

(buosorus B Bompocax U OTBETax).

www.bril2002.narod.ru

(buonorust s mkompHUKOB. KpaTkas, KOMIIakTHas, HO JOCTaTOYHO TOIpoOHas
uHpopmanug no pazaenam: «Oomas ouonorus», «boranukay, «3oonorusay», «HenoBex»).
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4. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHMUSA
OBIIEOBPA30OBATEJIBHOMN JUCHUILJIAHBI

KoHTposib M oOLEHKAa pE3ylIbTaTOB OCBOCHHUS OOIICOOpa30BATEIHHON JIUCIUTUTHHBI

PaCKpBIBAIOTCS Yepe3 MTUCIHUIUTHHAPHBIC PEe3YyNbTaThl, HAlIPaBJICHHbIE HA (HOpMUPOBAHHE OOIINX

1 TIpOo(eCCHOHANBHBIX KOMIIETECHIINH 110 pa3/iesiaM U TEMaM COJIepKaHusl y4eOHOTO MaTepHara.

Oomas
KOMIIETeHIUS

Pasznen/Tema

T OeHOYHBIX MePONPUATHH

Paznen 1. Knerka —
CTPYKTYPHO-
pyHKUMOHAIbHAS eIMHUIIA
JKHBOT0

KonTponbnas padora «MoekynspHbIi
YPOBEHb OpraHu3aru KUBOr0»

OK 02

buonorus xak Hayka. OO0rmias
XapaKTePUCTHKA JKH3HU

3anosaHeHne TaOIUIBI C OITMCAHUEM
METOJI0B MUKPOCKOTIMPOBAHUSI C UX
JIOCTOMHCTBAMH M HEIOCTAaTKaMH.
3anosiHeHne TaOuIbl «BKiIag ydeHbIX B
pa3BUTHE OMOJIOTUI

3anoJIHeHUEe CPAaBHUTEIHLHOM TaOIUITBI
CXOJICTBA U Pa3JIMYMI )KMBOTO U HE
’KHBOT'O

OK 01
OK 02
OK 04

CrpykTypHO-(YyHKIIMOHATIbHAS
OpraHu3aIys KIeToK

OrneHnBaeMas IMCKYCCHS TI0 BOTIPOCaM
JCKIHA

Pa3paboTka MEHTAILHON KapThI 11O
KJIaccu(UKAINH KIETOK U UX CTPOCHUIO Ha
NPO- U DYKAPUOTHUYECKHX H IO IIAPCTBaM B
MUHH TPyIIax

BeimosiHeHue 1 3amuTa 1ab0paTOpPHBIX
pabor:

«CTpoeHue KJICTKH (pacTeHUs, )KUBOTHBIC,
rpuObI) ¥ KJICTOYHBIC BKIIFOUCHUS
(KpaxMai, KapoTHHOUIBI, XJIOPOTLIACTHI,
XPOMOILIACTHI )»

[Ipaktudeckoe 3anstue. [IpencrabieHue
YCTHBIX COOOIICHUH C TPEe3CHTAIIHEH,
MIOJITOTOBJICHHBIX I10 TICPEUHIO
UCTOYHUKOB, PEKOMEHIOBaHHBIX
npero/iaBaTesieM

OK 01
OK 02

CTpyKTypHO-(QYHKIIMOHATIBHbBIE
(akTOpB! HACIEACTBEHHOCTH

OpOHTAIBHBIN OIIPOC

Pa3paboTka rioccapus

Pemenue 3anau Ha onpeneneHne
MOCJIEZIOBATEIBHOCTH HYKJIEOTH/IOB,
aAMUHOKHCIIOT B HOPME U B ClIydae
M3MEHEHHUs N0CIIEA0BATEIbHOCTH
Hykseotunos JIHK
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OK 02

OOMEH BelIeCTB U
MPEeBpAIllCHUE SHEPTHH B KJICTKE

OpPOHTAIBHBIN OIIPOC

3anoaHeHUE CPABHUTEIHLHOUM TAOIHUIIBI
XapaKTCPUCTUK THUIIOB oOMeHa
BEIIIECTB

OK 02
OK 04

JKW3HEHHEBIN [TUKIT KIIETKU.
Muto3. Meiio3

OO6cyx1eHne o BOIpocaM JIEKIUU
Pa3paboTka neHThl BpeMeHU
KU3HEHHOTO LUKJIa

Paznen 2. Ctpoenue u
(pyHkuuu opranuszma

Kontposbhas padota “CtpoeHue u
¢byHKIMM Opranuzma’

OK 02
OK 04

Crtpoenue opranuzma

OuenuBaemasi AMCKYCCHS

Pa3paboTka MeHTaIbHON KapThl
TKaHEW, OpraHOB U CHCTEM OpPraHOB
OpraHU3MOB (PacTeHHUs], KUBOTHBIE,
YeJI0BEK) C KpaTKOM XapaKTepUCTUKOM

X QyHKIUH

OK 02

@opMBI Pa3MHOKEHUS
OpraHu3MOB

@pOHTAIBHBIN ONPOC

3anojgHeHue TabauIbl ¢ KPaTKOM
XapaKTePUCTHKOMN U puMepamMu Gpopm
Pa3MHOXKCHUA OPTraHN3MOB

OK 02
OK 04

OHTOreHe3 pacTeHU, J)KUBOTHBIX
U YeloBeKa

Pa3paboTka eHThI BpEMEHH C
XapaKTEePUCTUKOM 3TAarioB OHTOI'eHe3a
OTJEIBHOMW TPYIION JKUBOTHBIX 1
YeJI0BeKa [0 MUKPOTpYIaM
Tect/onpoc

CocraBieHue KU3HEHHBIX IIUKIOB
pacTeHuil 1o oTAenaaM (MOXOBUIHBIE,
XBOILIEBU/IHbIE, TATIOPOTHUKOBUTHBIE,
rOJIOCEMEHHBIE, MOKPHITOCEMEHHBIE)

OK 02
OK 04

3aKOHOMepHOCTI/I HaCJICIJOBaHUA

Pa3paboTka rioccapus
DpoHTaJIBHBINA OITPOC

Tect no Bompocam JeKIUU
Pemenue 3aa4 Ha onpezeneHue
BEPOSITHOCTH BOSHUKHOBEHUS
HACJICJICTBEHHBIX MPU3HAKOB MPH
MOHO-, JIU-, IOJIUTUOPUIHOM U
AHATU3UPYIOIIEM CKpEIIMBAaHUH,
COCTaBJIEHUE T€HOTUITHUYECKHUX CXEM
CKpELIMBAHMS

OK 01
OK 02

CLICHJ'IGHHOC HacCJICJO0BaHUC
ITPU3HAKOB

Tect

Pa3paboTka rioccapus

Pewenue 3anau Ha onpeneneHue
BEPOSITHOCTH BOSHUKHOBEHHUS
HACJIEICTBEHHBIX IPU3HAKOB MIPU
CIICTIJICHHOM HacJeJI0BaHUH,
COCTaBJICHHUE TCHOTHUITMUECKHUX CXEM
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CKpELIMBAHUS

OK 01 3aKOHOMEPHOCTH U3MEHUYUBOCTH |TecT.
OK 02 Pemenue 3agau Ha onpeneneHye Tuna
OK 04 MyTalWK [pH TIepeiade
HACJIEICTBEHHBIX PU3HAKOB,
COCTaBJIEHUE T'€HOTUITUYECKUX CXEM
CKpEILMBAHUS
Pa3nen 3. Teopusi 3Borounu | KontposibHast padora “Teopernueckue
ACIEeKThI IBOJIOLNH KU3HM Ha 3emie’”
OK 02 Hcropust 2BOJIIOITMOHHOTO OpoHTANBHBIN OMPOC
OK 04 yueHHst. MEKPOSBOJIOLHS Pa3pa6oTka riioccapusi TEpMHHOB
Pa3paboTtka neHThl BpEMEHH pa3BUTHS
HBOJIIOLIMOHHOTO YYEHUs
OK 02 Maxkpo3Bostonusi. OueHuBaemasi JUCKYCCHSI:
OK 04 BO3HHMKHOBEHHUE U pa3BUTHE WCIIOJIb30BAHNE apTYMEHTOB,
JKM3HH Ha 3eMIie OMOJIOTHYECKON TEPMUHOJIOTHU U
CUMBOJIMKH JUTSI I0Ka3aTeIbCTBA
POJICTBA OPraHU3MOB Pa3HBIX
CHCTEMaTHUYECKUX TPYIIT
Pa3paboTka 1eHTHl BpeMEHU
BO3HUKHOBEHUS U Pa3BUTHS )KU3HU Ha
3emuie
OK 02 [IpoucxoxneHue yenoBeka — @pOHTABHBIN ONPOC
OK 04 AHTPOIIOTEHE3 Pa3zpaboTka neHThI BpeMEeH!
MIPOUCXOXKACHUS YeJIOBEKa
Pazpen 4. Dxoaorus
OK 01 Dkonoruueckue GpakTopsl u Tect no 3xoI0TUYECKUM PaKTOopam 1
OK 02 Cpelbl )KU3HU cpeqaM KU3HU OPraHu3MOB
OK 07
OK 01 [Tomynsmwms, cooOiiecTra, CocTaBiieHHE CXEM KpyroBopoTa
OK 02 OKOCHCTEMBI BELIECTB, UCIIOJIB3Ys MaTEPHAIIbI
OK 07 JCKIUU
Pemennie npakTuKO-OpHEHTUPOBAHHBIX
pacueTHBIX 3aJaHUI 10 TIEPEHOCY
BEIIECTBA M SHEPTUH B IKOCHUCTEMAX C
coCTaBlieHUE TPOPUUECKUX IIeTIeH U
nupamMul 6MoMacchl U SHEPTUU
OK 01 buocdepa - rmobanbHas OuenuBaemasi AUCKYCCHS
OK 02 JKOJIOTMYECKas CucTeMa Tect
OK 07
OK 01 BinstHue aHTpONIOreHHBIX Tect
OK 02 dbaktopoB Ha Orochepy [Tpaktuueckas pabota “OTX0/1bI
OK 04 MPOU3BOJCTBA”
OK 07

30




OK 02 Binstnue conunanbHO- OuenuBaemasi AUCKYCCHS

OK 04 5KOJIOTMYECKUX (DPAKTOPOB Ha BeimosiHeHne nabopatopHoil paboTs! Ha
OK 07 3710pOBbE UENOBEKA BBIOOD:

"YMcTBeHHas pabOoTOCTIOCOOHOCTH ",
"Bnusitaue abnoTH4eckux GakTopoB HA
YyeJioBeKa (HU3KUE U BBICOKHE
TeMIeparypsl)"

Paznen S. Buosiorust B :kM3HM  |3aluTa Kelica: IpeAcTaBlIeHUe
pe3yJIbTaTOB PEUICHUS KEMCOB
(BBICTYIIJIEHHUE C MTPE3EHTAIUEH)

OK 01 buorexnonoruu B ;KU3HU Brinonnenue kelica Ha aHAIN3
OK 02 Ka)KJIOTO nH(pOpMaIK 0 HAYYHBIX JOCTHKEHUSIX
OK 04 B 00JIACTH '€HETUYECKHUX TEXHOJIOTHH,

KJIETOYHOI WH)XCHEPHH, TTHIIEBBIX
OMOTEXHOJIOTHH (IO rpynmnam),
IPE/ICTABIICHNE PE3YIHTAaTOB PEIICHHS

KEHCOB
OK 01 [IpomsbrnienHas OnoTexHosiorus: |BolnonHeHue kelica Ha aHaIKU3
OK 02 MH(pOpPMAaLIUU O Pa3BUTUHU
OK 04 MPOMBIIITIEHHON OMOTEXHOJIOTHUH (110

rpymnmnam), peJCTaBICHUE Pe3yIbTaTOB
pelIeHus KeMcoB

OK 01 ConmanbHO-ITHUECKHE aclIeKThl |BEImoHeHne Keiica Ha aHaInu3
OK 02 OMOTEXHOJIOT Ui nH(pOpMaLMK 00 ITUYECKUX aCMEKTax
OK 04 Pa3BUTHS GHOTEXHOIOTHIA (T10

rpymmam), IpeicTaBiIeHue Pe3yabTaToB
pelIeHus KeMcoB

OneHka  pe3ylbTaTOB  WHIWBHAYAJBHOTO  OCBOCHHS  00IIeoOpa3oBaTeIbHON
JTUCIUTIIMHBI BBICTABIIICTCS B BHUAC OaJbHOW OIEHKH (OTMETKH «OTIHYHO», «XOPOIIOY,
«YIOBJICTBOPUTEILHO», «HEYAOBJICTBOPUTEIHLHO»). OKCIIEPTHAs OIICHKA OIIEHHWBACTCS Kak
«OCBOEHO», «HE OCBOCHOY» WJIM YUYUTHIBACTCS MPU BBICTABJICHUU OAbHOM OLIEHKU 32 YCTHBIN WIH
MMMCbMEHHBIN OTBET.

OneHovHbIe CcpeACTBAa JUII BCEX BHIOB KOHTposiss oTpaxkeHsl B  POC 1o
00111e00pa30BaTEIIbHON JTUCITUTIIIMHE.
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