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1. MACIOPT IPOT'PAMMBI YUYEBHON JUCIIUILJIUHBI

1.1. OO0aacTh NpUMeHEHUsI NPOrPaMMbl
PabGouass mporpamMmma y4eOHOW AUCHUIIUHBI «BUONOTHS» SABISIETCS YacCTbIO

OCHOBHOU TmpodeccroHaIbHON 00pa30oBaTeNbHONM MPOTPaMMBbl IO CHEHUATBHOCTH
CIIO 11.02.17 «Pa3pa®oTka 3J€KTPOHHBIX YCTPOMCTB M CUCTEM», pa3pabOTaHHOU B
cootBercTBUM ¢ PI'OC mo naHHOW CHENMATIBHOCTH CPEIHEro MpodecCHOHATBHOrO
oOpa3zoBaHus.

PaGouass mporpamma ydeOHOW JUCHUIUIMHBI MOXET HCIOIb30BAThCS IS
U3y4YeHUs OHMOJIOTMU B YUYPEKICHUSX CPEAHEro MpodecCHOHAIBHOTO 00pa3oBaHuUs,
peanu3yromux  00pa3oBaTeNbHYI0  MPOrpaMMy  CpeaHero  (MOJHOro)  oOIero
oOpa3oBaHUsl TMpU TMOJATOTOBKE KBaTU(PUIIMPOBAHHBIX pabOYMX M CIHEIUAIHUCTOB
CPEIIHETO 3BEHA.

1.2. MecTto MCHUIVIMHBI B CTPYKTYpe OCHOBHOH TMNpo(eccuOHAIBHOM
o0pa3oBaTe/IbHOM MPOTrPAMMBI:

YueOHas mucuuiuimHa «buosnorus» u3ydaercs B pasjene u3ydaercs Ha
0a30BOM ypoOBHE B 00111c00pa30BaTEILHOM IUKJIE YUeOHOTO IJIaHa C YI€TOM MPOdUIIA.
TpynoemMKocTh TUCHUIUTHHBI «broorus» Ha 6a30BOM YpOBHE COCTaBIISET 72 Haca, u3
KOTOpBIX 12 dacoB BKIIOYAaeT NpOoeCCHOHATHLHO-OPUEHTHPOBAHHOE COJIEpIKaHuE,
ycUJIUBatoIiee mpoecCHOHATBHYIO COCTABIISIONIYIO 110 KOHKPETHOM CIIeIUaTbHOCTH.

[IpodeccronanbHO-OPUEHTUPOBAHHOE COJIEPIKAHNUE PEATTUZYETCS B IPUKIATHOM
MoxyJie (pazaen 5 “buosiorust B )KU3HU) IJIsS CHIEIIMAILHOCTA HAa MaTepuaje KEHCoB,
CBSI3aHHBIX C aHAJIM30M MH(POpPMALMK O PA3BUTHUU U MPUMEHEHHH OMOTEXHOJOTUHU MO
oTrpaciisiM Oyaymiel npodecCHOHAIBHOM JIeITeNIbHOCTH oOydaronuxcs. Kpome Ttoro,
npoecCHOHaTbHO-OPUEHTUPOBAHHOE  COJIEpKAHUE yYWUTHIBaeTCs B pasuene 4
“Oxonorus’ TPHU BBHIIOJHEHUH JaO0OPATOPHBIX M MPAKTUYECKUX PabOT, CBSI3aHHBIX C
Oynymieit mpodeccrnoHaaIbHON AeATEIbHOCTHIO 00YYatOIMXCS.

1.2. Heam wm 3aga4yd JAUCHUIUVIMHBI — TPeOOBaHHUsI K pe3ybTaTaM OCBOEHHUSA
JUCIHHUIIIHHBI:
eab AMCHMNJINHDI:

dbopMupOBaHUE y CTYIEHTOB MPEACTABICHHUS O CTPYKTYPHO-(DYHKIIMOHATBHON
OpraHu3alMy JKUBBIX CUCTEM pPA3HOTO PAaHra KaKk OCHOBBI IPHUHATHSA PEIICHUNA B
OTHOILIIEHUH OOBEKTOB KUBOM MPUPOJIbI U B MPOU3BOJICTBEHHBIX CUTYAIIHSX.

33[{3‘11/1 AUCIHUII/IMHBI:



1) chopmupoBaTh NIOHUMAHUE CTPOCHUS, MHOTOOOpa3usi 1 0COOCHHOCTEH >KUBBIX
CHUCTEM pPa3HOT0 YPOBHS OpraHU3aIMy, 3aKOHOMEPHOCTEN MPOTEKaHUs OUOTOTHUYECKUX
MPOLIECCOB U SBIIEHUW B OKPYXKAIOLIEH CpEAe, LETOCTHOM HAYYHOU KapTUHBI MUPA,
B3aMMOCBSI3U U B3aMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHUS OIpPEACNATh XUBbIE OOBEKTHl B MPHUPOAE; MPOBOJIUTH
HAOJIOCHUS 32 SKOCHCTEMaMM JUIsl BBISIBICHUS €CTECTBEHHBIX M AHTPONOTEHHBIX
M3MEHEHUI, MHTEPIPETUPOBATh PE3YIbTAThl HAOIIOACHHUI,

3) cdopmupoBaTh HaBBIKM MPOBEICHUS  MPOCTEUIINX  OMOJOTHUECKUX
HKCIIEPUMEHTAIBHBIX ~ HMCCIENOBAaHUA ¢  CcOOJIOJIeHHEeM TMpaBuil  0€30MacHOro
oOparteHus ¢ 00beKTaMu U 000PyJOBaHUEM;

4) pa3BUTh YMEHUS HUCIMOIB30BATh MHPOPMALIMIO OMOJIOTUYECKOTO XapaKkTepa u3
Pa3JINYHBIX HICTOYHUKOB;

5) chopmHpoBaTH YMEHUS TPOTHO3UPOBATH TOCIIECTBUS CBOCH JCATCIBHOCTH 110
OTHOIIIEHUIO K OKpYKamIleld cpene, COOCTBEHHOMY 30pOBBIO; OOOCHOBBIBATH H
co0JIr01aTh MEPBI MPOGUIAKTUKH 3a00JICBAHUM.

6) chopMupoBaTh MOHMMaHWE 3HAYUMOCTH JOCTH)KCHUN OMOJOTMYECKON HAayKu
U TEXHOJIOTMW B IPAKTUYECKOM AECATEIIbHOCTU YEJIOBEKAa, Pa3BUTHUU COBPEMEHHBIX
MEIUIMHCKUX TEXHOJIOTUH U arpoOMOTEXHOIOTUH.

B PE3YIbTATC OCBOCHUA JUCIHUIIIIMHBI O6yanOHIHﬁCH JOJDKCH YMETh.

® VIPaBIsATH CBOEH IO3HABATEIBLHOW JESITEILHOCTHIO, MPOBOJIUTH CAMOOIICHKY
YPOBHS COOCTBEHHOT'O HHTEIICKTYJIbHOTO Pa3BUTHS;

® BBLICTpaMBaTh KOHCTPYKTHBHBIC B3aMMOOTHOIICHHS B KOMAaHJI€ MO PEIICHUIO
00IIMX 3a7a4 B 00JIACTH €CTECTBO3HAHMS,

® AHAIM3WPOBATH TEXHOTCHHBIC MOCJCACTBHS I OKPYXKAIOMICH Cpesbl, OBITOBOI
Y IPOU3BOJACTBEHHOM JIESTEIIBHOCTH YEJIOBEKA;

® UCHOJIb30BAaTh PA3JIMYHBIE MUCTOYHHUKH [JIA IMOJYYEHHS €CTECTBEHHO-HAYYHOU
uH()OpMaIMKM M OIICHUBATH €€ JOCTOBEPHOCTH IS JOCTHXKCHHS IMOCTaBJICHHBIX
LieJek U 3aaay;

® [PUMEHSTH €CTECTBECHHO-HAy4YHbIC 3HAHHUS JJIi OOBSCHEHHUA OKPYKAIOIIHUX
SIBJICHUH, COXpaHECHUS 310pOBbBS, obecrieueHus 0e301MacHOCTH
KUBHEJICSITEILHOCTH, OEPEKHOr0 OTHOIIEHUS K TPUPOJE, pPalMOHAIBHOTO
IIPUPOIOTIONIH30BAHMS, @ TAK)KE BBITOTHEHUS POJIM TPAMOTHOTO ITOTPEOUTES;

® [IOHMMATh 3HAYMMOCTb €CTECTBCHHO-HAYYHOI'0 3HAHUS IS KOKIOTO YeJIOBEKa
HE3aBHUCHMO OT €ro Ipo(ecCHOHAIBbHON EATeIIBHOCTH, pa3indarh (aKThl U
OIIEHKH, CPaBHHMBATh OIICHOYHBIC BBIBOJbI, BUIETh HUX CBSI3b C KPUTEPHUAMU
OIICHOK M CBSI3b KPUTEPHUEB C OMPEICICHHON CUCTEMOU IIEHHOCTEM;



MCIIOJIb30BaTh TEXHOJOTUYECKUE TOCTHKEHUS B 00JIaCTH OMOJIOTUHU  JITISt
MOBBIIICHUS COOCTBEHHOTO MHTEJUIEKTYAIBHOTO Pa3BUTHUS B BEIOPAHHOM
po(ecCUOHATIbHOM AESITEIbHOCTH.

B pesynbrate 0CBOCHUS AUCHUILIMHBI 00YUYaIOIIHUICS JOJKEH 3HATh.

pa3IMYHbIC BUIBI TIO3HABATEIFHOM JIEATEIHHOCTH IJIS1 M3YYCHHUS Pa3HBIX CTOPOH
OKpY>KaIOIIEero eCTECTBEHHOI'O MHUPA;

NPUMEHEHHE OCHOBHBIX METOJOB TMO3HaHUS (HAOMIOJAEHHS, HAyIHOTO
OKCIIEPUMEHTA) JUISI W3YYCHUs pa3IUYHBIX CTOPOH €CTECTBEHHO-HAYYHOM
KapTHHBI MHpa, C KOTOPHIMH BO3HHKAeT HEOOXOJMMOCTh CTaJKWBATHCS B
npodeccruoHaIbHOM cdepe;

HanboJiee BaKHBIE OTKPBITUS U TIOCTHXKEHUS B 00JIaCTH OMOJIOTHH, TIOBJIHSBIINE
Ha BOJTIOIUIO TIPEJICTABJICHUH O MPHUPOJIe, HA Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;
NpUeMbl  €CTeCTBEHHO-HAyYHBIX HAOJIOJCHHI, OIBITOB, HCCICAOBAaHUN W
OILIGHKH JJOCTOBEPHOCTH IOJTYYCHHBIX PE3YJIbTATOB;

O IIETIOCTHOW COBPEMEHHOW €CTECTBCHHO - HAyYHOW KapTHHE MHUpa, MPUPOC
KaKk eIWHOW IIEJIOCTHOW CHCTEME, B3aWMOCBSI3M YENOBEKa, NPUPOIBI H

o011ecTBa, MPOCTPAHCTBEHHO-BPEMEHHBIX MaciiTabax BeeneHHoi.

B pesynprare ycBOoeHHs ydeOHOW MHMCIUILIMHBI «BHOIOTHS» CTYIEHTHI JTOKHBI

OBJIQJICTh CJICAYIOIMIMMHU OOIIUMHU KOMITCTCHITUSMMU:

Koa u ILiaHupyeMble Pe3yibTaThl 0CBOCHHs JHCIHILTHHBI
HAHMEeHOBAHHe
}opmupyembIx O6mue JIMCHUIIHHAPHBIE
KOMIIeTeHI i

OK 01. Bei6uparp
CroCcOoOBI pereHus
3amau

B 4acrm TpyaoBoro
BOCIUTAHUS:

c(OpMHUPOBAHHOCTh 3HAHUH O MECTE M POJH

OuoJIoruu B CHUCTCMC HAay4YHOTI'O

(bYHKHHOHaHBHOﬁ I'paMOTHOCTH YCJIIOBCKA MJIA

3HAaHMA,

. | - TOTOBHOCTb K TpPYA
npo(ecCHOHANBHOM PYAY, pEIICHUS )KU3HEHHBIX MPO0JIeM;
NESTETHHOCTH OCO3HAHHWE  IIEHHOCTH
IPUMEHHUTENIBHO K MacTepcTBa, c(hOpMHUPOBAHHOCTh YMEHUS pacKpbIBaTh
Pa3IMYHBIM TPYAOIIO0HE; coJiep:KaHue OCHOBOTIOJIAT AFOIIUX
KOHTEKCTaM OMOJOTUYECKUX TEPMUHOB U TIOHATUH: KHU3HB,
- TOTOBHOCTH K
KJIETKa, TKaHb, OpraH, OpraHu3M, BUJ,

aKTHBHOM ACATCIBbHOCTH

MOMYJISALNS, dKOCHUCTEMa, OuoleHo3, ouocdepa;

TEXHOJIOTUYECKOM "
. MeTabosm3M (0OOMEH BEIISCTB W IPEBpallCHHE

COIMANILHOM

SHEPIHH), romMeocras (camoperynsisi),
HaIpaBJICHHOCTH,

OuocuHTe3 Oelika, CTPYKTYpHAs OpraHu3aIsl
CHOCOOHOCTh

KHUBBIX CHUCTEM, TUCKPETHOCTh, CAMOPETYJISIIHS,
WHUIMHPOBATH,

CaMOBOCIIPOU3BEICHHE (penponyKIius),
TUTAHUPOBATh u

HACJIEJICTBEHHOCTD, U3MEHUYMBOCTb,
CaMOCTOSITENILHO

DHEpPro3aBUCUMOCTh,  POCT M  Pa3BUTHE,
BBITIOJTHATh TaKylo

ypOBHEBasI OpraHU3aIHs;
NeSITeNTbHOCTH;

c(hOpMHUPOBAHHOCTh YMEHUS pacKpbIBaTh




- UHTEPEC K pa3InyHbIM
chepam
npodeccrnoHaIbHO M
JeSITEIIBHOCTH,

OsgnaacHue
YHHUBEPCATbHBIMH
y4eOHBIMH
[M03HABATEIbHBIMU
JIEHCTBUSIMU:

a) 0a3oBble
JOornyeckKue neiicTBuA:

- CaMOCTOSITEIIEHO
(dbopmynupoBaTth "
aKTyaJIH3HpOBAaTh
npooeMy,
paccMaTpuBaTh ee
BCECTOPOHHE;

- yCTaHaBJIMBATh

CYILECTBEHHBIA ITPU3HAK

WIX OCHOBAaHHUA  JUIA
CpaBHCHHSI,
Kiaccudukanum u
0000111eHM;

- OompeneN[aTh  IeIH

JeSITeNIbHOCTH, 33]1aBaTh
napameTpsl U KpUTEpUU
WX TOCTHXKEHUS;

- BBIABJIATH
3aKOHOMCEPHOCTH n
IIpOTHUBOPCUUS B
pacCMaTpUBaACMbIX

SBJICHHUAX,

- BHOCHUTb KOPPCKTHBEI B
ACATCIBbHOCTD,
OIICHHUBATb

COOTBECTCTBHC
PE3YyJIbTATOB OCIIAM,
OIICHUBATb

OoCJIeACTBUN

pUCKHU

JACATCIIBHOCTH,

- pa3BuUBATb KPCATUBHOC
MBIIIJICHUC npu

cozepKaHue OCHOBOIIOJIAraroOIUX
OMOJIOTUYECKUX TEOPUM U TUIIOTE3: KJIETOYHOM,
XPOMOCOMHOM, MYTallMOHHOW, 3BOJIFOLUOHHOM,

IMPOUCXOKACHU S )KU3HU U UCJIOBCKA,

c(hOpMHPOBAHHOCTH YMEHUS

OCHOBOIIOJIararomme OMOJIOTUYECKUE 3aKOHBI U

pacKpbIBaTh

3akoHomepHoctu (I. Mennens, T. Moprana,
H.M. BaBunosa, O. I'ekkens, @. Mromnepa, K.
bapa), rpaHunpl UX TPUMEHHUMOCTH K >KHBBIM
CUCTEMaM;

MPHOOpPETEHUE OTbBITa MPUMEHECHUS OCHOBHBIX
METOJIOB HAy4HOTO IMO3HAHUS, UCIIOJIB3YEMBIX B
OMoJIOTHN: HAOJIIOAEHUS W OIMCAHMUS >KUBBIX
CUCTEM, TIPOIECCOB U SIBJICHUI; OPTaHU3AINNA H
MPOBEJICHUSI OMOJIOTHYECKOTO  JKCIICPUMEHTA,
BBIIBIDKEHUS THITOTE3, BBISBICHUS 3aBUCHMOCTH
MEXTY

00bBsICHEHUS

HCCICAYEMBIMHA BEIIMYNHaAMU,

MOJYYEHHBIX  pE3yJIbTaTOB M
dbopMynHpoOBaHUsS BBIBOJOB C HCIOJIH30BAHUEM

HAy4YHBIX ITIOHATHH, TEOPUI U 3aKOHOB;

c(hopMHUPOBAaHHOCTH YMEHUS
CYIIECTBEHHBIC TPHU3HAKH BUPYCOB,
NPOKAapHOT W OJYKAPUOT; OJHOKICTOYHBIX W

BBICIIATH

KJICTOK
MHOTOKJICTOYHBIX OpraHnu3MoOB,
6I/IOFeOHeHO3OB U DOKOCHUCTEM,
IMponeccoB oOMeHa BCHICCTB MW IIPEBpALICHUA
OHEPIun B KIICTKE, (bOTOCI/IHTCSa, IJI1aCTUYCCKOIo
U DHEPreTU4YCCKOIro O6M€Ha,

BHUJIOB,
0COOEHHOCTH

XEMOCHHTE3a,
MUTO3a, Mei03a, OIUIOJOTBOPEHHUSI, Pa3BUTHS H

WHIMBUIYAJIbHOTO  Pa3BHUTHUS
(oHTOTCHE3A), 00pBOBI 3a
€CTECTBEHHOTO otbopa,

Pa3MHOKCHH,
OopraHnusma
CymieCTBOBAHUC,
BI/I,Z[006p8.30BaHI/I${,
OpraHusMoB K
KOMIIOHCHTOB

MPHUCIIOCOOTICHHOCTH
obuTaHus,
AHTPOTIOT€HHBIX
U3MEHEHUH B JKOCHUCTEMAax CBOEH MECTHOCTH,

cpeac BJIMSAHUA

OKOCHCTEM,

KPYrOBOpPOTa BELIECTB U MPEBPAILEHUE SHEPTUU
B Ouocdepe;

C(i)OpMI/IpOBaHHOCTL YMCHUA peuiatb
OMOJIOTHYECKHUE 3aaa4u, COCTaBJIATH
TCHOTUIINMYCCKUEC CXCMbl CKPCIIMBAHUA  JJIA

pa3HbIX THUIIOB HACJICAOBAHUA TIPHU3HAKOB Y
OpraHnu3smMoOB, COCTABJIATHL CXEMbl IICPCHOCA
BCIICCTB UM OHCPIrUM B SKOCHUCTCMAX (I_ICHI/I




pEelIeHUN  >KU3HEHHBIX
npooieM

0) 0a3oBbIe
HCCJIeN0BATEIbCKHE
JelcTBHUA:

- BIIAJETh HAaBBIKAMU
yueOHO-
HCCICIOBATEIBCKON H
IIPOEKTHOM
JIEeSITCILHOCTH,

HaBBIKAMHU pa3pelIeHUs
npooseM;

- BBIABJIIATH HpI/I‘-II/IHHO'
CIEICTBEHHBIE CBS3U U
aKTyaJTM3UpOBATh

3a1auqy,
FI/IHOTCSY cec peI_HeHI/Iﬂ,

BBIJIBUTaTh
HaxOJUTh  ApryMEHTHI
JUIS JIOKa3aTeNbCTBA
CBOMX  YTBEpXKICHHH,
3a/aBaTh IapaMeTpsl U

KPUTEPUHU PEILICHUS;

- aHAJIM3UPOBATh
MOJIyueHHblE B  XOJe
pelieHus 3a/1aun
pe3yIbTaThl,

KPUTHYECKU OIICHUBATD
ux JIOCTOBEPHOCT,
IIPOrHO3HPOBATH
U3MEHEHHE B  HOBBIX

YCIOBHUAX;

- YMCTb TICPCHOCHUTH
3HaHHUA B
ITO3HABATCIIbHYIO n
IMPAKTHYCCKYHO O onactu
KHU3HCOACATCIIbHOCTH,

- YyM€Th HHTETPHPOBATH
3HaHMSIT W3  Pa3HBIX
peIMETHBIX 00nacTei;

- BBIABUraTb HOBBIE
HEH, npeiarath
OpUTHHAIILHBIE

NUTaHWsA, ITUIICBLIC CGTI/I)




MOJIXO/Ibl U PELICHUS;

- CIOCOOHOCTHL  HX
HCIIOJIL30BAHUS B
MO3HABaTECIbHOMI u
COLMAIbHON ITPAKTUKE

OK 02.
Hcnonp3oBats
COBPEMEHHBIE
CpEeICTBa MOUCKa,
aHayu3a u
MHTEpIpETANU
nHpopmaluu u
nH(pOpMallMOHHbIE
TEXHOJIOTUH JUIS
BBINIOJIHEHUS 3a7a4
npodeccuoHaIbHOM
NeSITeIbHOCTH

B o0gacTtu uneHHocru
HAYYHOT'0 MO3HAHUSI:

- c(hOpMHUPOBAHHOCTH
MHPOBO33PEHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO
PasBUTUA HAayKH1 u
00111eCTBEHHOM

MPaKTUKH, OCHOBAHHOTO
Ha JHalioTe KYJIbTYD,

CIOCOOCTBYIOIIETO
0CO3HAHHIO CBOETO
MecTa B

MOJIMKYJIBTYPHOM MUDE;

- COBEpIICHCTBOBAHHE
SI3BIKOBOM Hu
YUTATEIILCKOU

KyJIbTyphl KakK CpeAcCTBa
B3aMMOJICHCTBUS MEXKITY
JIOABMH M IMO3HAHHUA
MHpA;

- OCO3HaHUEC ULICHHOCTHU
Haquoﬁ JCATCIBbHOCTH,
T'OTOBHOCTB
OCYIIECCTBJIATH
IIPOCKTHYIO n
HCCIICA0BATCIILCKYIO
ACATCIIbHOCTD
UHAUBUAYAJIIBHO n B

rpyme;

OsBnagenne
YHUBEPCAIbHBIMU
yu4eOHBIMU
M03HABaTEILHBIMH
JIEHCTBUSIMU:

B) pabdora c
uHpopMmanuei:

- BJIaACTh HaBBIKAMHU

c(hopMUPOBAaHHOCTH YMEHUI KPUTHUYECKU
OoleHUBaTh  MHPOPMANMIO  OMOJIOTHYECKOTO
COACPKAHUsA, BKIIOYAIONIYI0 IICEBJOHAYYHBIE

3HaHMSI W3 Pa3IMYHBIX HMCTOYHUKOB (CpelacTBa
MaccoBOM HMH(OpPMaLKK, HAYYHO-TOMYJISIPHbIE

MaTepuasbl); HUHTEPIPETUPOBATH  STUYECKUE

ACIICKTBI COBPCMECHHBIX I/ICCJ'[GIIOBaHI/Iﬁ B

OuoJioruu, MEIUITUHE, OMOTEXHOJIOTHH;

paccmaTtpuBarh  IJ00aJbHBIE  AKOJIOTHYECKUE
npoOJIeMbl COBPEMEHHOCTH, (OpPMHUpPOBATH IO

OTHOIICHWIO K HUM CO6CTB€HHYIO IIO3HIIHIO,

c(hOpMHPOBAHHOCTH YMCHHM co3JaBaThb
CO6CTB€HHBI€ IIMCBEMCHHBIC nu YCTHBIC
COOOIIIEHUST HA  OCHOBE OMOJIOrMYECKOM
I/IH(i)OpMaHI/II/I n3 HCCKOJIBKHUX HCTOYHUKOB,

IPaMOTHO HCIOJB30BaTh MOHATUHHBIN armapaT
OnoJIOTHH




MOJTyYEeHUS
uHpopMaun u3
HUCTOYHHUKOB pas3HbIX
TUIIOB, CAMOCTOSITEIIHHO
OCYILECTBIISATh  TIOUCK,
aHaJm3,
CHCTEMaTH3AIHIO "
UHTEPIPETAIHIO
UHpOpMan
pa3IMYHBIX BUAOB H
(hopM TIpeICcTaBICHNS;

- CO3/1aBaTh TEKCThl B
pas3nuuHbIX (opmMarax ¢
y4eTOM Ha3HAYeHUS
WH(pOpMAIIUU U 1IeTIEBOM
ayIuTOpuu,  BbIOMpas
ONTUMAIBHYIO  (hopmy

NPEACTaBICHUS "
BHU3yalIn3aluu,

- OILICHHUBAaTh
JIOCTOBEPHOCTb,
JETUTUMHOCTD
nHpOpMaInH, ee
COOTBETCTBHUE

MPaBOBBIM M MOPAJIbHO-
TUYECKUM HOPMaM;

- UCTIOJIh30BATh
cpexncTsa
UHPOPMALIMOHHBIX |
KOMMYHHKAIITHOHHBIX
TEXHOJIOTUH B PELICHUN
KOTHUTHBHBIX,
KOMMYHHKATUBHBIX |
OpraHu3aIMOHHBIX
3aJa4 C COOJIOJCHUEM
TpeboBaHUM
OPrOHOMHKH, TEXHUKHU
0e30MacHOCTH,
TUTHCHBI,
pecypcocOepexeHus,
NPaBOBBIX U ITUYECKHUX
HOPM, HOpM
UH(pOPMAIIMOHHOM
0e30IMacHOCTH;
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- BIIQJECTh HaBBIKAMHU
pacro3HaBaHUs u
3aIUThl  MH(POPMAINY,
nH(OPMATMOHHOK

0€3011aCHOCTH JTMYHOCTH

OK 04.
D¢ dexTuBHO
B3aMMO/ICVICTBOBATh
u paboTaTh B
KOJIJIEKTHUBE u
KOMaHjie

- TOTOBHOCTbH K
CaMOpa3BUTHIO,
CaMOCTOSITEIbHOCTH |
CaMOOIMPE/ICIICHHIO;

-OBJIaJICHHE HaBBIKAMU
yueOHO-
HCCIIE0BATEIIHLCKOM,
MPOEKTHOU 31
COIIMaIbHOMI

JIeSITEILHOCTH;

OBJagenue
YHHMBepCAJIbHbIMH
KOMMYHUKATHBHBIMU
JAeHCTBUSIMM:

0) coBMecTHast

JeATEJIbHOCTD.

- MOHUMATh i
HCITIOJIE30BaTh
MPEUMYIIEeCTBA
KOMaHIHOU u
WHIUBUTyaIbHOM
paboTHI;

- TpUHUMATh  LEIU
COBMECTHOM
IEITEILHOCTH,
OpraHu30BBIBATh U
KOOPJAMHHPOBATH
IEUCTBUA o ee
JIOCTHIKEHMIO:
COCTaBIISITh IUTaH
JICVCTBUH,
pacmpenensiatb poiau ¢
Y4ETOM MHEHUU
YYaCTHUKOB 0OCYXIaTh
pe3ynbTaThl

COBMECTHOM paboThI;

- KOOpAMHMPOBATb U
BBIMIOJIHATE  paboTy B

IpUOOpEeTEeHUE OMNbITa MPUMEHEHUS OCHOBHBIX
METOJIOB Hay4yHOTO I[MO3HAHUS, UCIOJIb3YEMBIX B
Ouosoruu: HAOMIOACHUS W OINUCAHUS SKUBBIX
CUCTEM, IIPOLIECCOB U SIBJICHUM; OpPraHu3aluu U
IPOBEJCHUSI OMOJIOTMUECKOTO 3KCIEPUMEHTA,
BBIJIBMDKEHUS TUIIOTE3, BBISIBIIEHUS 3aBUCHMOCTH
MEXIY UCCIIETyEMbIMU BEJTMYMHAMH,
OOBSICHEHUS!  TOJYYEHHBIX  pE3yJbTaTOB MU
(GopMynupOBaHUS BBIBOJIOB C HCIOJIb30BAHHEM
HAy4YHBIX ITOHATHMI, TEOPUM U 3aKOHOB

11



YCIOBHSAX  PEaJbHOTO,
BUPTYaJIHHOTO u
KOMOMHHPOBAHHOTO
B3aUMO/JICHCTBHUSI,

- OCYIIECTBISTh
MO3UTHBHOE
CTpaTEeTHIeCcKoe
MOBE/ICHHE B

Pa3iIMYHBIX CHUTyallUAX,
NPOSIBIIATE  TBOPYECTBO
U BoOOpaxeHue, OBbITh
NHUIIMATHUBHBIM

OeBjaaaenue
YHHMBeEpPCAJIbHbIMH
peryJsiTUBHBIMH
JAeHCTBUSIMM:

') NpUHSTHE ce0s1 W

APYTUX JIIOAeH:

- IPpUHUMATb MOTHUBEI U

apTyMEHTBI TPYTUX
JIOEH NpH  aHAIN3E
pe3ynbTaToOB
JEeITEIbHOCTH;

- TIpU3HaBaTh  CBOE

MpaBO M MPaBO JPYTUX
JIFOJEeH Ha OIINOKY;

- pa3BUBAThH
CIOCOOHOCTh TOHUMATH
MHUp € TO3HUIHUU APYroro
YeloBeKa

OK 07.
ConelicTBOBaTh
COXpaHEHUIO
OKpYXarolen
Cpelbl,
pecypcocOepexeHu
10, IPUMEHSITh
3HaHug 00
W3MEHEHUU
KITUMaTa, MPUHIUIIBI
OepeXIMBOTO
MIPOU3BO/ICTBA,

3P PEeKTUBHO
JIelicTBOBATh B

B o0gacTn
IKOJIOTNYECKOr0
BOCIIMTAHUSA:

- c(hOpMHUPOBAHHOCTH
JKOJIOTUYECKOU
KYIbTYpbl, TIOHHUMaHUe
BIIMSHUS  COLIMAJIBHO-
SKOHOMHUYECKUX
MIPOIIECCOB
COCTOSIHUE  IIPUPOJHOMN
U COLMAIBHOU Ccpeapl,
OCO3HaHHE TJI00ATBHOTO

XapakTepa

Ha

c(hOpMHPOBAHHOCTH YMEHHS HPUMECHSTh
HOJIy4CHHbBIC 3HAHUS JUTST 00BSICHEHHS
OMOJIOTHYECKHX IIPOLIECCOB M SBJICHHM, IS
PUHSITHS PAKTHYECKUX pelIeHui B
IIOBCEHEBHOM JKM3HU C IENBI0 OOecIeueHns
0€30MacHOCTH CBOEro 3JI0POBbS M 370POBbS
OKPYXKAIOIIUX JIOJICH, COOJIOJCHUS 37J0POBOTO
o0pa3a >KM3HH, HOPM TPaMOTHOTO TOBEJICHUS B
OKpYIKarolled MPUPOTHOU Cpefe; MOHMMAaHUE
HEOOXOIMMOCTH HCIIOJIb30BAHUS JOCTHKEHUH
COBPEMEHHOU OMOJIOTUM W OMOTEXHOJIOTHMA IS
paIMoOHATBHOTO MTPUPOIOTIONB30BAHUS
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Ype3BbIYaNHBIX
CUTYyaLMSIX

9KOJIOTHIECKUX
npoOem;

- IUIAHUPOBAHUE U
OCYILIECTBJIEHUE

JEUCTBUI B
OKpYXKalollle cpene Ha
OCHOBE 3HaHHS IeNei
YCTOMYMBOTO pa3BUTHUSA
YEJI0BEYECTBA;

aKTHBHOC HETIPUSITHE
JEUCTBUNA, TMPUHOCSIIHNX
Bpen OKpY>Karoleun
cpene;

- yMEHHE
MIPOTHO3UPOBATH
HeOaronpusiTHbIE
IKOJIOTUIECKUE
MTOCIIEICTBUS
MpeIPUHIMAEMbIX
JICVCTBHH,
IIPEeJOTBpAILATh UX;

- pacuidpeHue OrbITa
IEeITEILHOCTH
9KOJIOTHYSCKOM
HaIpaBJICHHOCTH;

- OBJIQJICHUE HaBBIKAMHU
y4eOHO-
HCCIIEIOBATENIbCKOH,
MPOEKTHOM u
COLIMAIbHOMI
JeSITeIbHOCTH

B pamkax mporpammbl yueOHOH AMCHUILUIMHBI OOYYArOIIMMHUCS OCBAMBAIOTCS JIMYHOCTHBIC
(JIP), meranpeamernsie (MP) pesynbraTel B cooTBeTcTBUM C TpeboBanusmMu PI'OC cpennero
oOmiero oOpa3oBaHus:

Koambi IInanupyemble pe3yabTaThl 0CBOCHHMS IUCHHMILIMHBI BKJIKYAKOT
pe3yJIbTaTOB
JIP 01 Poccuiickyro rpakJaHCKyI0 MJIEHTHYHOCTh, IATPUOTU3M, YBaKEHUE K CBOEMY

HapoJy, YyBCTBAa OTBETCTBEHHOCTH Iepen PoanHOM, roproctu 3a cBoM kpaid,
cBoto Ponuny, npomuioe U HacTosIIee MHOTOHALIMOHATIBLHOTO Hapoaa Poccun,
yBa)K€HHE IrOCyJapCTBEHHBIX CUMBOJIOB (rep0, (rar, rumMH)
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JIP 02

'pakaaHCKYI0 TMO3MIHMI0 Kak aKTUBHOIO W OTBETCTBEHHOTO  4JICHA
pOCCHIACKOTO OOIIEeCTBa, OCO3HAIOUICTO CBOM KOHCTUTYLIMOHHBIC MpaBa M
00513aHHOCTH, YBAXKAIOIIEr0 3aKOH U MPABOIIOPSIOK, 00IaaI0IIEer0 1yBCTBOM
COOCTBEHHOTO JIOCTOMHCTBA, OCO3HAHHO TPHHUMAIOLICTO TPaAUIMOHHbIC
HallUOHAJIBHBIC U 06HI€‘I€JIOB€‘I€CKI/IG TYMaHUCTHYCCKUC U JCMOKPATHYCCKUC
LIEHHOCTHU

JIP 04

ChopMUPOBaHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pPa3BUTHSI HAyKH U OOIIECCTBEHHON IPAKTUKH, OCHOBAHHOIO Ha
IMajore KynbTyp, a TakKe PpasIUYHBIX (OpM OOIIECTBEHHOTO CO3HAHUS,
OCO3HAHHUE CBOEr0 MECTA B MOJIMKYJIBTYPHOM MHUPE

JIP 05

CdopMHPOBAaHHOCTH OCHOB CAMOPA3BUTUSI 1 CAMOBOCITUTAHHUS B COOTBETCTBUU
¢ 0O0IIeYeNOBeYeCKUMH IIEHHOCTSIMU U MJIealaMU T'pakJJaHCKOro OOIIeCTBa;
FOTOBHOCTb M CIIOCOOHOCTH K  CaMOCTOSITENIbHOM, TBOpYECKOM U
OTBETCTBEHHOU JIESTETLHOCTH

JIP 06

TonepanTHOE CO3HAHME U TTOBEJICHUE B MOJUKYJIBTYPHOM MHUPE, TOTOBHOCTh U
CIIOCOOHOCTh BECTH JHAJIOT C JPYTUMH JIFOABMH, JOCTHTaThb B HEM
B3aMMOIIOHUMAHUsA, HAXOJUTh OOIMEe 1eTd W COTPYAHUYATh IS UX
JTOCTHDKCHHS, CIIOCOOHOCTh  MPOTHBOCTOATH  WJCOJIOTHH  OKCTPEMH3MA,
HaIlMoOHAJIN3Ma, KceHopoOouu, JIMCKPUMHUHALIUH T10 COIMAJIBHBIM,
PETUTHO3HBIM, PACOBBIM, HAIIMOHAJIBHBIM MPHU3HAKAM U JIPYTUM HETaTHBHBIM
COIIMAILHBIM SIBJIEHUSIM

JIP 07

HaBpikM cOTpyaHWYECTBA CO CBEPCTHUKAMH, JETHMH MIIAJIIIEIO BO3pacTa,
B3pOCIBIMH B  00pa3oBaTelbHON, OOIIECTBEHHO TIOJIC3HOM, y4eOHO-
MCCIIEIOBATENILCKOM, IPOCKTHOHN M JPYrHX BUAAX NESITCIHHOCTH

JIP 08

HpaBCTBeHHOC CO3HAaHHC u IIOBECACHUC Ha OCHOB€ YCBOCHUA
O6H.[€LI€J'IOB€LI€CKI/IX IIECHHOCTEH

JIP 09

['oToBHOCTH M CIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCJIE CaMOOOpa30BaHUIO,
Ha TPOTSHKEHUM BCEW KU3HU; CO3HATENbHOE OTHOIICHHE K HENpPEepPhIBHOMY
00pa30BaHUIO KaK YCIOBUIO YCHEIIHON Mpo¢eCCHOHaIbHONU U OOIIeCTBEHHON
JeSITeNIbHOCTH

JIP 10

OCTEeTUYECKOE OTHOIICHHE K MHUDY, BKIO4Yad 3CTCTUKY 6LITa, HAayY4YHOTO U
TCXHHUYCCKOI'O TBOPUYCCTBA, CIIOPTAa, 06H_IGCTB6HHBIX OTHOIIEHUM

JIP 11

[IpunsaTHEe W peanu3alUIo IEHHOCTEH 370pOBOTO M 0Oe30macHoro obpasa
KU3HU, MOTPEeOHOCTH B (PU3MYECKOM CaMOCOBEPIICHCTBOBAHMHU, 3aHSITHIX
CIIOPTUBHO-O3JJOPOBUTEIILHON  JESATENbHOCTbIO,  HENPHUSITHE  BPEIHBIX
MIPUBBIUEK: KYPEHUS, YIIOTPEOICHHSI alTKOTOJIsI, HAPKOTUKOB

JIP 12

Eepe>KHoe, OTBECTCTBCHHOC N KOMIICTCHTHOC OTHOIICHHUC K (I)I/ISI/I‘ICCKOMY n
NICUXOJIOTUYCCKOMY 3J0POBBIO, KakK CO6CTB€HHOMy, TaK WU OpYrux JHOI[CI\/’I,
YMCHHC OKa3bIBATH MEPBYHO IMTOMOIIb

JIP 13

Oco3nanHbld BBIOOp Oymymiedl mpodeccun M BO3MOXKHOCTEH peanuzaluu
COOCTBEHHBIX KM3HEHHBIX TIIJIAHOB; OTHOIICHHE K MPOoQecCHOHATBHON
NESTEIbHOCTH  KaK  BO3MOXHOCTHM  Y4acTHSi B  PEUIEHUU  JIUYHBIX,
OOIIECTBEHHBIX, TOCYIAPCTBEHHBIX, 0OIIEHAIIMOHATHHBIX MMPOOIEM
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JIP 14

ChopMupoBaHHOCT DKOJIOTUYECKOTO MBIIUICHHUS, T[MOHUMAHUS BIUSHUS
COLMAJIBHO-3KOHOMUYECKUX MPOLIECCOB HA COCTOSHUE NPUPOJHON U
COLIMANBHOW  Cpelpl;  MPHOOpPETeHHWE  OMbITa  DKOJIOr0-HalpaBIeHHON
JIEATEIIbHOCTH

JIP 15

OTBETCTBEHHOE OTHOLIEHHE K CO3JAHUI0 CEMbHM HAa OCHOBE OCO3HAHHOIO
IIPUHATHS LICHHOCTEH CEMEWHOM KU3HU

MP 01

VYMenne caMoCTOSTSIBHO onpeaACATE HOCIIU ACATCIIBHOCTH U COCTAaBJIATH
IUIaHbl ACATCIIBHOCTH, CaMOCTOATCIIBHO OCYHICCTBIIATH, KOHTPOJHUPOBATH U
KOPPEKTHUPOBATh ACATCIBHOCTL, HMCIIOJIB30BAaTh BCEC BO3MOKHBIC PECYPChI IJIA
JOCTHIXXCHHA IIO0CTABJICHHBIX IICJICIZ H pcajin3aluu IIJIaHOB JACATCIIBHOCTU,
BI)I6I/IpaTB YCICIIHBIC CTPATCTHUH B PA3JIMYHBIX CUTYallUAX

MP 02

YMeHue npoayKTUBHO OOLIAThCS U B3aMMOJEWCTBOBATH B  Ipoliecce
COBMECTHOM JI€STEIbHOCTH, YYWUTHIBATh MO3UIMH JPYrUX YYaCTHHKOB
NesITeNbHOCTH, 3((EKTUBHO pa3periaTb KOH(PIUKTHI

MP 03

Bnagenue HaBblkaMu —TIO3HABaTENIbHOM, y4EOHO-HCCIIENOBATENbCKONH U
MIPOEKTHOMN NESTENIbHOCTH, HaBbIKAaMH pa3peleHusi nmpo0ieM; CoCOOHOCTh U
TOTOBHOCTb K CaAMOCTOATCIIBHOMY ITOUCKY METOOOB PCIICHHA MPAKTHYCCKUX
3aaa4, IPpUMCHCHUIO PA3JIMYHBbIX MCTOJI0OB IIO3HAHUA

MP 05

YMeHue HCIosib30BaTh CpeAcTBa MH(OOPMALMOHHBIX U KOMMYHHKAI[HOHHBIX
TEXHOJIOTUH B pEeIICHUN KOTHHUTUBHBIX, KOMMYHUKAaTHUBHBIX u
OpraHu3aIMOHHBIX 33]a4 C COONIOICHHEM TPeOOBaHUI SPrOHOMHKH, TCXHHKH
0€30IaCHOCTH, TUTHEHBI, PECypcOCOePEIKEHHsI, TPABOBBIX M STHUYECKUX HOPM,
HOPM UHGOPMAITMOHHON 0€30TTaCHOCTH

MP 06

YMeHue omnpenensTh Ha3HaueHHEe M (QYHKUUM Pa3INYHbIX COIMATbHBIX
WHCTUTYTOB

MP 07

VYMeHne caMoCTOSITeILHO OIICHUBATh U IMPUHHUMATh PCIICHUSA, OIIPCACIIAIOIINC
CTPATCTUIO MOBCACHUSA, C YUCTOM I'PAXKIAAHCKHX U HPABCTBCHHBIX IIEHHOCTEH

MP 09

Bnaz[eHHe HaBBIKaMM MMO3HaBaTEIILHOM pe(bHeKCI/II/I KakK OCO3HaHUA
COBCPIIACMBIX HeﬁCTBHﬁ N MBICIIMTCIIBHBIX ITPOHECCOB, HMX PE3YIbTAaTOB U
OCHOB&HPIIZ, r'paHull CBOCTO 3HAHUSA WM HE3HAHUA, HOBBIX IMIO3HABATCIIbBHBIX
3a/la4d U CPCACTB UX NOCTHUKCHHUA

1.4. Acnonb30oBaHue 4acOB BAPUATHBHON 4acTH 00pPa30BaTe/IbHOIl NPOrpaMMbl
B pa0oueii mporpamme Y /I: He npeaycMOTpeHO.

1.5. KoauvecTBO 4YacoB Ha ocBoeHHMe pado4yeil mporpaMMbl y4eOHOMH

AUCHHUIIJINHBI

o0muii 00beM Harpy3ku oOydJaromierocs - 72 Jaca,

camocTtositeabHas pabora — 0 gacos.
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2. CTPYKTYPA U COAEPKAHUE YUEBHOMN JUCIIUIIJINHBI

2.1. O0bem yueOHOM JMCHUIIMHBI M BBl Y4eOHOH padoThl

Bua yyeOHoOM padoThI Konuuecmeo
yacos

O6mas yueOHas Harpy3ka (Bcero) 72
yueOHasi Harpy3Ka BO B3aUMOJIEHCTBUU C MPENoaBaTeIeM 72
(Bcero)
B TOM YHCJIE:
TEOpEeTHYECKOEe 00yUueHne 40
B (hopMe MPaKTHUUECKOM MOATOTOBKU 12
nabopaTopHbie pabOThI U MPAKTUUYECKUE 3aHSITHS 32
CamocTosTtenbHas pabota o0ydarornierocs (BCero) 0
IIpomescymounas ammecmayus 8 gopme KOMNIEKCHO20

oughgepenyuposannoeo 3avema 60 2 cemecmpe
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2.2. TeMaTH4eCKHH IJIAH U COAEP/)KaHUe Y4eOHOU AMCUMILIMHBI « Brororus»

OcBanBaemblie
HanmenoBanme Conepxanue yueOHOro Marepuaja (0OCHOBHOE M PO ecCHOHAIBLHO-OPHEHTHPOBAHHOE),
. O0bem yacoB 3JIeMEeHTbI
pa3iesioB U TeM JadopaToOpHbIEe U NMPAKTHYECKUE 3aAHATHSL, IPUKJIATHON MOIYJIb .
KOMIEeTeHIIUI
1 2 3 4
Paznen 1. Knerka — cTpyKTYpHO-()YHKIIMOHAJILHAS €IMHULIA KUBOTO 10T/611/2J1/-K
Tema 1.1. OcHoBHOE coep:kaHue 2 OK 2, JIP 01, JIP
5 T 5 > 04, JIP 05, JIP 06,
HOJIOTHS KAK eopeTHYecKoe odyueHme:
P y JIP 07, JIP 08, MP
Hayxa. Obuas . 01, MP 02, MP 04
XapaKTepHCTHK CoBpeMeHHbIEC 0Tpaciy OMOJOTHUECKUX 3HAaHUH. CBS3b OMOJIOTHH C IPYTUMH HayKaMH: ’ ’ ’
P — ouoxumusi, Onodusuka, OMoHNKa, reHoreorpadus u ap. Posb u mecto 6uonoruu B MP 06, MP 07,
(hopMHpOBaHUM COBPEMEHHOM Hay4YHON KapTHHBI MHpa. Y POBHHU OpraHU3alluu )KMBON MaTepUU. MP 08, MP 09
OO6mrast XxapaKTepUCTHKA KU3HU, CBOMCTBA KUBBIX CUCTEM. XUMHUUYECKHI COCTAB KIETOK
Tema 1.2. OcHoBHoOE coep:KaHue 6 OK-1,0K-2,
C T 5 5 OK —4, JIP 01, JIP
TPYKTYPHO- eopeTHYecKoe o0yueHme:
o PYKTYp Y y 04, JIP 05, JIP 06,
YHKIHOHAJIbH — -
D — Knertounas teopus (T. llIsann, M. llneiinen, P. Bupxos). OCHOBHEIE TIOJI0KEHHUS COBPEMEHHOMH JIP 07, JIP 08, MP
KIETOK KJIETOUHOM Teopuu. THUIIBI KIETOYHOM OpraHn3aluu: TPOKAPUOTUYECKUIN U 3yKApUOTHUYECKUIA. 01, MP 02, MP 04,
OAHOKIIETOUHBIE U MHOTOKJIETOUHbIE OpraHu3Mbl. CTpoeHHEe TPOKAPUOTUUYECKOM KIIETKH. MP 06, MP 07,
Ctpoenue sykapuoTudeckoi kietku. Hexnerounsie popMbl )xu3HU (BUPYCHI, OakTeprodarn) MP 08, MP 09
JlabopaTopHbIe 3aHATHSA: 2
Jlaboparopnas padota Nel: «CTpoeHue KIeTKH (pacTeHus, )KUBOTHBIE, TPUObI) U KIIETOUHBIE
BKJIIOUEHUS (Kpaxmall, KapOTUHOUIbI, XJIOPOILIACTHI, XPOMOTLIACTHI)»
[ToaroToBka MUKpOTIpENIapaToB, HAOIIOACHNE C TTOMOIIHI0 MUKPOCKOTIA, BBISIBJICHUE PA3IUYUIA
MeXAY U3y4daeMbIMH 00beKTaMHU, (GOPMYIHPOBAHKE BHIBOJIOB
IIpakTnyeckune 3aHATHA: 2




[TpakTuaeckas padborta Nel: «CpaBHHUTEIbHAS XapaKTEPUCTHKA IPOKAPUOTUICCKON U
3YKAPUOTHYECKOU KIIETOK»

AnHanu3 cTpoeHMs] IPOKAPUOTUUYECKOHN U 3yKAPUOTHUECKON KIETOK

Tema 1.3. OcHoBHOE coep:kaHue OK-1,0K-2,
CTpykKTypHO- T 5 JIP 01, JIP 04, JIP
eopeTuyecKkoe odyueHme:

(pyHKIHOHANBH p y 05, JIP 06, JIP 07,
ble (paKTOPBI XpomocomHras Teopust T. Moprana. CTpoeHHe XpoMocoM. XPOMOCOMHBIH Habop KIIETOK, JIP 08, MP 01, MP
HACJEeACTBEHHOC | roMOJOTHYHBIE M HETOMOJOTHYHBIE XPOMOCOMBI, FAIIOMIHBINA U JUIIOMIHEINA HAGOp. 02, MP 04, MP 06,
TH Hyxnennossie kuciaoter: JJHK, PHK HaxoxeHHE B KIETKE, UX CTPOEHHE M (DyHKIIUH. MP 07, MP 08,

MatpuuHble poLecChl B KJIETKE: perinKanus, OnocunTe3 o6enka, penapanus. ['enernueckuit MP 09

KOJl U €T0 CBOMCTBA

IIpakTHYecKue 3aHATHSA:

[IpakTnueckas padota No2: «HykneoTuapl, aMUHOKUCIOTHI M H3MEHEHHUS MOCIeA0BATEIbHOCTH

Hykieotnaos JJHK»

Pemenue 3a1ay Ha onpeesieHre NOCae10BaTeIbHOCTH HYKJICOTHI0B, aMUHOKHUCIIOT B HOPME U B

cilydae M3MEHEHHUsI MOCIeIoBaTeIbHOCTH HyKIeoTru10B JJHK
Tema 1.4. OcHOBHOE co/lep:KaHue OK -2, JIP 01, JIP

OO0MeH BellecTs

Teopernueckoe o0yueHue:

08, MP 01, MP 02,

MP 04, MP 08,
U NMpeBpalleHue
SHEpTHH B [TonsiTe MeTaboaM3M. ACCUMUIIALINSA U TUCCUMUIISALIMS — JBE CTOPOHBI MeTabou3Ma. THUIlbl MP 09
KIIETKE oOMeHa BeIIecTB: aBTOTPO(HBIN U TeTepoTpodHBIN, a3poOHBINM U aHadpoOHBIN. [LmacTrnueckuii
oomeH. DoTocuHTE3. XEMOCUHTE3
Tema 1.5. OcHoOBHOE coiep:KaHue OK -2, OK -4,
Ku3neHHbIii JIP 01, JIP 04, JIP

IUKJ KJIETKH.
Muro3. Meiio3

Teopernueckoe odyueHnue:

Knerounslii nuki, ero nepuoipl. MUTO3, €ro cTaiuu ¥ MPOUCXOIALINE ITPOLIECCHI.
buonornueckoe 3HaueHue murosa. Menos u ero craguu. [loBegenue XxpoMocoM B MEHO3e€.
Kpoccunrosep. buonornueckuii cmpica Meiio3a

05, JIP 06, JIP 07,

JIP 08, MP 01, MP

02, MP 04, MP 06,
MP 07, MP 08,




IIpakTHYecKue 3aHATHSA: 2 MP 09
[Ipaktuyeckas padora Ne3: «CpaBHUTENbHAS XapaKTEPUCTUKA MUTO3a U MEH03a»
AHaM3 TPOIECCOB MUTO3a M MEH03a, CTaIUH M MPOUCXOISATINX ITPOIIECCOB.
Paznen 2. Ctpoenue u GpyHKIMH OpraHusmMa 8T/6I1/-JI/2K
Tema 2.1. OcHoBHOE coep:kaHue 2 OK -2, OK -4,
Ctpoenue T 5 5 JIP 01, JIP 04, JIP
eopeTHYECKOe 00yUeHne:
opraHm3ma. p y 05, JIP 06, JIP 07,
DopmbI MHOTrOKIEeTOYHBIE OPraHU3MBbl. B3aMOCBSA3b OPraHOB M CUCTEMBI OPTaHOB B MHOTOKJIETOYHOM JIP 08, MP 01, MP
Pa3MHOKeHHs opranusMe. 'oMeocTa3 OpraHu3Ma U ero Mo yIepKaHue B MPOLIECCE KUIHEIEATENLHOCTH. 02, MP 04, MP 06,
OpraHu3MoB dopMBI pa3sMHOKEHHUs OPraHU3MOB. becronoe 1 mooBoe pazMHokeHue. Buisl Gecronoro MP 07, MP 08,
pasmHuoxenus. [Tonosoe pasMHoxkeHue. [aMmeTorenes y ;kuBoTHbIX. CllepMaTOreHe3 U 0OreHes. MP 09
Crpoenue noJioBbIX KIeTOK. OMI010TBOPEHUE
Tema 2.2. OcHoBHoOe coJep:kaHue 2 OK-2,0K-4
OHnrorenes Teoperuyeckoe odyueHue: 2
pacreHuii, —
KHBOTHEIX 1 NnauBuayanbHOe pa3BUTHE OPraHU3MOB. OMOpuroreHes u ero craguu. [loctamOpruoHaIbHBIN
N— nepuo. CTaauu NoCTAIMOPHOHAIBEHOTO Pa3BUTHA y KUBOTHBIX U yesioBeka. [Ipsimoe u Henpsimoe
pasButue. buonornueckoe crapenue u cMeptb. OHTOreHe3 pacTeHuil
Tema 2.3. OcHOBHOE co/lep:KaHue 6 OK-1,0K-2,
3aKkoHOMepHOCT T 5 5 OK —4, JIP 01, JIP
eopeTHYecKoe odyueHme:
u P y 04, JIP 05, JIP 06,
HaCJIeI0BAHUA. | OCHOBHBIE IOHATUS T€HETHKHU. 3aKOHOMEPHOCTH 00pa3oBaHus raMeT. 3akonsl I'. Menpens JIP 07, JIP 08, JIP
Cuemiennoe (MoHOTHOpPUTHOE ¥ OMUTHOPHUIHOE CKpelIBaHue). B3anmoaeiicTBrie reHoB 10, JIP 12, JIP 13,
HacJieJoOBaHHe JIP 14, JIP 15, MP
NPH3HAKOB IIpakTHYeckne 3aHATHSA: 4 01, MP 02, MP 04,

IIpaktnyeckas padota Ne4: «3akonsl I'. Menaemns»

Pemienue 3amaq Ha ONpeACIICHUC BECPOATHOCTHU BOSHUKHOBCHUSA HACIICACTBCHHBIX IIPU3HAKOB ITPU
MOHO-, 1H-, HOJ'II/IFI/IGPI/II[HOM " aHAJIM3UPYIOIICM CKPCIIMBAHUH, COCTABJICHUEC T'CHOTUITMYCCKUX

MP 06, MP 07,
MP 08, MP 09




cxeM ckpemuBanus. 3akoHbl T. Moprana. CrenieHHOe HaclleJ0BaHUE FE€HOB, HAPYILIEHUE
cuennenus. HacnenoBanue nNpu3HakoB, CLEIUIEHHBIX C TIOJIOM.

[Ipaktuyeckas padora Ne5: «3akonsl T. Moprana»

Pemenne 3aaa4 Ha oIpCaAcICHUC BCPOATHOCTH BOSHUKHOBCHHWA HACICACTBCHHBIX ITPU3HAKOB IIPU
CHCINVICHHOM HACJICAOBAHUU, COCTABJICHUC I'CHOTUIIMYCCKNX CXEM CKPCIIWMBAHHA

Tema 2.4. OcHoBHOE coep:kaHue 4 OK-1,0K-2,
3akoHOMepHOCT T 5 > OK -4, JIP 01, JIP
eopeTHuYecKoe 00ydeHHue:
U U3MEHYHUBOCTH P y 04, JIP 05, JIP 06,
V3MEHYHBOCT MPU3HAKOB. BUIbI M3MEHYMBOCTH: HACIEACTBEHHAS M HEHACIIEACTBEHHAS. 3aKOH JIP 07, JIP 08, JIP
rOMOJIOTHYECKHX PAIOB B HacyeAcTBeHHoM n3menunBocty (H.U. Basuios). MyranuoHnHas MP 02, MP 04,
TeOpHs N3MEHUMBOCTH. BHIBI MyTaIuii 1 IpUUYMHBI NX BO3HUKHOBEHHUS. KapuoTum yenosexa. MP 06
HacrnencTBeHHbIe 3200/1€BaHUs YeoBeKa. | eHHbIe 1 XpOMOCOMHBIE GONIe3HH YesloBeka. bonesHu
C HACJIEJICTBEHHOM MPEIPaCOIOKEHHOCThIO. 3HAYEHUE MEIUIIMHCKON T€HETUKH B
NpeJOTBPAIllEHUH 1 JIeYeHNH FeHETHUECKUX 3a0071eBaHuil yeIoBeKa
IIpakTHYecKkue 3aHATHSA: 2
[IpakTuueckas padoTta Ne6: «3aK0H rOMOJIOTHYECKUX PSIOB B HACIEACTBEHHON N3MEHUYNBOCTH
Pelenure 3a1a4 Ha onpe/e/eHnue TUNA MyTalluy IPH Tepeiade HACIeICTBEHHBIX IPU3HAKOB,
COCTaBJIEHUE FEHOTUIIMYECKUX CXEM CKPELIUBAHUS
Kontpoknas Crpoenue ¥ pyHKIHUH OPraHu3Ma 2
padora P v P
Paznen 3. Teopusi 3BoIIOIIMHA 6T/211/-J1/-K
Tema 3.1. OcHoBHOE coep:KaHue 2 OK -2, OK -4,
HUctopus T 5 > JIP 01, JIP 04, JIP
eopeTH4ecKoe o0yJenune:
3BOJIIOIIHOHHOI 0 p y 05, JIP 06, JIP 07,
yueHus. ITepsrie sBomonuonnsie konuemmu (JK.B. Jlamapk, XK.JI. Broddon). Deomonuonnas teopus Y. JIP 08, MP 01, MP
Muxkpossomonn | Jlapsuna. CHHTETHYECKAS TEOPHS SBOJTIOLMH U €€ OCHOBHBIE MOJIOKEHHS. 02, MP 07, MP 08,
| MP 09

MI/IKpOE)BOJ'IIOI_[I/IH. HOHYJIHI_II/IH KaK 3JICMCHTAapHAasA CIMHUIIA DBOJIIOILUH. I'eHeTHyeCcKHEe OCHOBBI




IBOJIFOIHMH. DJIeMEHTapHbIC (DAKTOPHI IBOJONNUU. EcTecTBEHHBIH 0TOOP — HATPABIISIONTUI
¢daxrop sBosroNIK. BriooOpa3oBaHue Kak pe3ylbTaT MUKPOIBOITIOITUI

Tema 3.2. OcHoBHOE coep:kaHue 2 OK -2, OK -4,
MakpodBoJonu JIP 01, JIP 04, JIP
- Teoperuyeckoe od0yueHue: 2 05, JIP 06, JIP 07,
BoznukHoBeHHe | Maxpossomonus. MopMbI H OCHOBHBIE HampaBieHus Makpodsomomun (A.H. Cesepuos). [Tytu MP 01, MP 02,
M pa3BHTHE JOCTHXeHNs Gronornueckoro nporpecca. CoxpaHeHne GHopa3HO0Opasys Ha 3eMe. MP 04, MP 06
JKU3HU Ha 3emJie

T'unoressl u TCOPHUH BOSHMKHOBCHUA KU3HH HA 3emite. [losgBienue MEPBBIX KIIETOK U UX

sBoJironus. [IpokaproTsl U 3yKapruoThl. [IpOMCX0KI€HHE MHOTOKIETOYHBIX OPraHU3MOB.

Bo3HMKHOBEHNE OCHOBHBIX IAPCTB DYKAPUOT
Tema 3.3. OcHoOBHOE coep:KaHue 4 OK -2, OK -4,
IIpoucxo:xnenue JIP 01, JIP 04, JIP
YeloBeKa — Teopernueckoe o0yueHue: 2 05, JIP 06, JIP 07,
aHTpoONoOreHes3 AnTpomnonorus — Hayka o uenobeke. CucTeMaTHuecKoe MoJI0KeHHe yenoeka. CXoACTBO U JIP 08, MP 01, MP

OTJIMYMS YeJIOBEKA C )KMBOTHBIMH. OCHOBHBIE CTaIMH AHTPOTIOTEHE3a. DBOJIIOIHS COBPEMEHHOTO 02, MP 04, MP 06,

yesIoBeKa. MP 07, MP 08,

MP 09

YenoBeuyeckre pachkl U UX €IMHCTBO. Bpemsi U IyTH pacceneHus 4elioBeKa 1o IJIaHeTe.

[TprcrocoOIeHHOCTD YeTI0BEKa K Pa3HbIM YCIOBHSIM CPEIIbI

IIpakTHYecKkue 3aHATHSA: 2

[Ipaktuyeckas padora Ne7: «BbisiBIIeHUE U ONMCAaHUE IPU3HAKOB CXOJICTBA 3aPOIbIIICH

YeJI0BeKa U JAPYrHX MMO3BOHOYHBIX KaK JJOKA3aTEIbCTBO UX YBOJIIOIIMOHHOTO POJCTBAY

BbIsiBIIeHHE YepT CXOJICTBA M OTIIMYUS 3apO/IbIIICH MO3BOHOYHBIX HA Pa3HBIX CTAHUSIX PA3BUTHUS
Pasnen 4. Dxouorus 10T/1211/2J1/-K
Tema 4.1. OcHoBHOE conepkaHue 4 OK-1,0K -2,
JKoJ0rn4ecKue OK -7, JIP 01, JIP

Teopernyeckoe o0yuenue: 2

(akTopnI U

04, JIP 05, JIP 06,




Cpeabl )KU3HU

Cpenpl 0OMTaHUS OPraHU3MOB: BOJHAs, HA3EMHO-BO3/IyIIIHAs, IOYBEHHAS,
BHyTpHOpranu3zMenHas. OU3nko-XuMu4ecKkue 0COOCHHOCTH Cpefl 0OMTaHHsI OPraHU3MOB.
[IpucniocobneHns Opranu3MoB K KU3HU B pa3HbIX cpenax. [lonsTre sxomoruueckoro akropa.
Knaccugukamnus skonorunueckux paxropos. [Ipasmio munumyma 1O. JIlnbuxa. 3akon

JIP 07, JIP 08, JIP
10, JIP 12, JIP 13,
JIP 14, JIP 15, MP
01, MP 02, MP 04,

tosepanTHocTH B. Hlendopna MP 06, MP 07,
MP 08, MP 09

IIpakTHyeckue 3aHATHS:

[IpaxTrueckas padbota Ne8: «I[IpucrocobseHue )KUBbIX OPraHU3MOB K Cpefie OOUTaHUS»

BrisiBnenue uept npucnocoO0IeHHOCTH OPraHu3MOB K cpejsie OOMTaHUs U 3HAUEHUU €€

OTHOCHUTEJILHOTO XapakTepa.
Tema 4.2. OcHOBHOE coep:KaHue OK -1, 0K -
Honyasiuus, 2,0K-7
coobuiecTna, Teopernueckoe o0yueHue:
IKOCUCTEMBI DKOJIOTMYECKasi XapaKTepUCTHKa BUJA U TOIMYJIAUU. DKOJOTHYECKAasi HUILIA BUAA.

DKOJIOTHYECKHE XapakTepucTUkH nonyasiuuu. CooOlmiecTBa U SKocucTeMbl. brorieHos u ero

cTpykTypa. CBS3M MeXy opraHu3Mamu B OuorieHo3e. CTpyKTypHbIE KOMIOHEHThI SKOCHUCTEMBI:

MIPOJTYLIEHThI, KOHCYMEHTHI, peAylleHTbl. KpyroBopoT BeUIecTB U MOTOK SHEPIUHU B IKOCHUCTEME.

Tpoduueckue ypoBHU
Tema 4.3. OcHOBHOE cojlep:KaHue OK-1,0K-2.
Buocdepa - OK -7, JIP 01, JIP
raobanbHas Teopermieckoe odyTenme: 04, JIP 05, JIP 06,
IKoJIorn1iecKkast | buocdepa — xuBas oo6osouka 3emiind. Pa3Butue npencrasinenuii o 6nocdepe B Tpynax B.1. JIP 07, JIP 08, JIP
cucreMa Bepnaackoro. O6mactu 6uocdepsl u ee KOMIIOHEHTHI. JKrBoe BerecTBo 6uocdepsl U ero 10, JIP 12, JIP 13,

¢byHKIMH.3aKOHOMEPHOCTH CcyIecTBOBaHUS duocdeprl. OcobeHHocT Ouochepsl kak
rio0aNbHOM dKocucTeMbl. JluHamMudyeckoe paBHOBecue B Onochepe. KpyroBopotsl BemecTs u
OMOTEOXUMHUYECKUE UKIIBL. [ JI00abHBIC SKOJIOTHYECKUE MPOOIEMbl COBPEMEHHOCTH

IIpakTHYecKue 3aHATHSA:

IIpaktuyeckas padora Ne9: «buochepa»

3aKOHOMEPHOCTH CyIlecTBOBaHMs 6nocdeprl. OcobeHHOCTH Ouocdepsl Kak riIo00anbHON

JIP 14, JIP 15, MP
01, MP 02, MP 04,
MP 06, MP 07,
MP 08, MP 09




OKOCHUCTCMBI.

Tema 4.4. OcHoBHOE colep:xaHue 4 OK-1,0K-2,
Bausinue OK -4, 0K-7,
AHTPOMOreHHbIX Teoperweckoe ody4enne: 2 JIP 01, JIP 04, JIP
¢axTopos Ha AHTpPOTIOTeHHbIE BO3IeHCTBYS Ha OGuocdepy. 3arpsa3HeHus KaK BU aHTPOIOT€HHOTO 05, JIP 06, JIP 07,
ouocepy BO3/IEHCTBHS. AHTPOIIOreHHBIE BO3/IeicTBHS Ha atMocdepy. BosaeiictBus Ha runpocdepy. JIP 08, JIP 10, JIP
BoszelicTeus Ha utocdepy. AHTPOIOTeHHbIE BO3ICHCTBHS HA OUOTHYECKUE COOOIECTBA. 12, JIP 13, JIP 14,
VYryOieHHO U3y4aroTCs OTXO/IbI, CBSI3aHHBIE C OMPECIICHHOM MPOoQeCcCueit/CrennarTbHOCThIO JIP 15, MP 01, MP
02, MP 04, MP 06,
I[IpakTHYecKkue 3aHATHS: 2 MP 07, MP 08,
[IpaxTueckas padora Nel(: «Onpenenenre KOIMUeCTBa aHTPOIIOT€HHBIX 3arpsi3HEHUH, MP 09
MOTA/IAI0IIUX B OKPYXKAIOIIYIO Cpely B pe3yibTare paboThl aBTOTPAHCIIOPTA»
3HAKOMCTBO ¢ KOMITOHEHTAMH aHTPOTIOTEHHOTO 3arpPsI3HEHHS OT aBTOTPAHCTIOPTA M OLICHUTh UX
BIIMSIHUE HA YEJIOBEKA U OKPYKAIOLIYIO Cpey.
Tema 4.5. OcHoBHoOE coep:KaHue 10 OK-2,0K -4,
Bausinue OK -7, JIP 01, JIP
COLMATBHO- Teopernyeckoe o0yueHue: 2 04, JIP 05, JIP 06,
IKOJOTHICCKHUX | 370pOBBE U €ro cocTapistonue. ®akTopsel, MOJOKUTEILHO U OTPUIIATEIBHO BIMSIONINE HA JIP 07, JIP 08, JIP
¢akxTopos Ha opranu3Mm 4esnoBeka. [IpobieMa TeXHOTEHHBIX BO3/ICHCTBUI Ha 3JJ0POBbE YEIOBEKA 10, JIP 12, JIP 13,
3a0poBsbe (37IeKTPOMAarHUTHBIC TOJIs, OBITOBASI XUMUSI, U30BITOYHBIC IIIYMBI, PaAHAIIU U T.I1.). ATanTamus JIP 14, JIP 15, MP
“1eJI0BEKa opranu3Ma uesnoBeka K ¢akrtopaM okpyxkaroiieit cpensl. [IpuHimne popmMupoBanus 01, MP 02, MP 04,
310poBbecOeperaroiiero nopeaeHus. Guznyeckas akTUBHOCTD U 3/I0poBbe. broxumuueckue MP 06, MP 07,
ACTEKThI PAIlMOHATIHLHOTO MTUTAHUS MP 08, MP 09
JlabopaTopHbIe 3aHATHSA: 2

Jlaboparopnas padota Ne2: «Onpenenenue KkadecTBa BOIbD)

3HaKOMCTBO C KA4€CTBOM IIUTHEBOM BOJIBI B CBOEM I'OpOAC U €€ BIIUAHUCM Ha IIPOUCCChI
KU3BHCACATCIBHOCTH YCIJIOBCKA, CPABHUTH IMOKA3aTCIIN MMUTHEBOM BOABI C HOpMaMH .Canlluna.




HpaKaneCKne 3aHATHUA:

[Ipaktuyeckas padora Nell: «Bnusinue cotroBoro Tenedona u ObITOBON TEXHUKH Ha 3J0POBbE

YCI0BCKa»

3HAKOMCTBO C KOMIIOHCHTaMU AHTPOIIOTCHHOI'O 3arpsA3HCHUA OT COTOBOI'O TCJIC(l)OHa 1 OBITOBOI

TCXHUKHU U OLICHKA KOMIIOHCHTOB aHTPOIIOI'CHHOTO 3arpsA3HCHUS BJIUAHNUC HAa YCJIOBCKA U
OKPYKAIOIILYIO CPELy.

[Tpaktuueckas padota Nel2: «Onucanue KWININA YeTI0OBEKa KaK MCKYCCTBEHHON IKOCHUCTEMBI»

BrrsicHeHME ABISETCA M KBapTUPa SKOCUCTEMOM; UTO €€ OTINYAET OT IPUPOJHON SKOCHCTEMBI;

YTO BXOAUT B IIOHATHUEC <«OKOJIOTHYCCKH YU CTOC) KUIIHIIC

[IpakTnueckas padorta Nel3: « 9KoJ0rH4eCKH MOHUTOPUHT YYEOHOTO YUPEKICHUS»

N3ydeHne 3KOJOrMYeCKOro COCTOSIHUS OKPYKAIOIIEH CPEIbI.

Pasznen 5. BuoJjiorusi B ;KU3HHU 2T/211/-J1/-K
Tema 5.1. OcHOBHOE co/lep:KaHue 4
Bbuorexnoaoruu
- Teoperuyeckoe cojepraHue: 2
KaxK/I0ro buoTtexHonorus kak Hayka ¥ por3Bo1cTBO. OCHOBHBIE HAMPABJICHHUS COBPEMEHHOM

onorexHosoruu. Meroasl OnorexHonoru. OObEKTH OMOTEXHOJIOTUNA. DTHUKA

OMOTEXHOJIOTMYECKUX U TeHETUUECKHUX IKCIIepUMEHTOB. [IpaBuia noucka u anaimsa

OMO3KOJIOTHYECKOW MH(POPMALIUU U3 PA3IMYHBIX HCTOYHUKOB (HaydHast U y4eOHO-HaydHAs

JuTepaTypa, CpelICTBa MaccoBOM HH(OpMaIuu, ceTb IHTEpHET U Ipyrue)

IIpakTHYeckue 3aHATHSA: 2

HpaKTI/I‘IeCKaH pa60Ta Nel4: «bHOTEXHOIOTHH C MNPUMCHCHHUEM TCXHHYCCKHUX CUCTCM»

Pa3Butne OMOTEXHOJIOTHI C IPUMEHEHHEM TEXHUYECKUX CUCTeM (OMOMHKEeHepus,
O6ronH(popmaTuka, OMOHUKA) U UX IPUMEHEHHE B )KU3HU YEJIOBEKa, MOUCK U aHAJIH3
nHGOpMAIIUY U3 Pa3IMYHBIX HCTOYHUKOB (HayyHas M yueOHO-HaydHas JIMTepaTypa, CpeAcTBa
MaccoBoil nHpopmarmu, cets HTEpHET U Apyrue)

OK - 1,0K - 2,
OK — 4, JIP 01, JIP
04, JIP 05, JIP 06,
JIP 07, JIP 08, JIP
10, JIP 12, JIP 13,
JIP 14, JIP 15, MP
01, MP 02, MP 04,

MP 06, MP 07,

MP 08, MP 09




Ketficpl Ha ananu3 nHpOpMAIMU O PA3BUTUN OMOTEXHOJIOTUH C TPUMEHEHHEM TEXHUYECKHX

CUCTEM

IIpoMe:xxyTOo4YHas aTTeCTAlUA 0 JUCUHMILIMHE (KOMILIEKCHBIN AuddepeHunpoBaHHbINi 3a4eT) 2
Hroro: 72

Teoperuyeckue 3aHATHSA: 40

I[IpakTHyecknx 3aHATHI 1 J1a00opaTOPHBIX padoT: 32

N3 HuX npakTHYecKUX 3aHATHIA: 28

J1adopaTopHbIX padoT: 4




3. YCJIOBUSA PEAJIMBALIMUA ITPOI'PAMMBI JUCIHUAIIIMHBI

3.1 TpeOoBaHMs K MATEPHAJIBbHO-TEXHHYECKOMY 00eCIieYeHHUI0

Jlnist peanuzanuy nporpaMMbl yueOHOM AMCHMIUIMHBL «buonorus» tpedyet
Hanuuug y4yeOHoro kabuHera «ECTECTBEHHO-HAyYHBIX IHUCLUILIUH» U y4yeOHOU
nabopaTopuu.

Oo6opynoBanue yueOHOro kabuHera:
- IOCaJI0YHBIE MECTA M0 KOJIMYECTBY O0YHAIOIINXCS;

- mKadbl 11 XpaHEHHUs JEKapCTBEHHBIX CPEACTB, PEAKTUBOB, XMMHUYECKOM
NOCY/bl, HATJIAIHBIX TIOCOOUIA, 000PYI0BaHNUS;

- Ka( BBITSXKHOM;
- cTOJI KadeabHBIN JUIsl HAarpeBaTeIbHBIX TPUOOPOB;
- celi 11 XMMHYECKUX PEaKTHBOB;
- pabouee MEeCTO MPEIo/1aBaTels;
- YMK no temMaM nporpammsi;
- TUJTAKTUYECKUE MaTepHAIIbI;
Texnuyeckne cpeacTBa o0yueHus :
- KOMIIBIOTED C JIMIIEH3WOHHBIM MTPOTPAMMHBIM 00€CTICUCHUEM;
- HIHTEPAKTUBHAS JJOCKA C MPOEKTOPOM;
- MYJbTUMEINIHBIC TIPE3CHTAIINH;
- HarJIsIHBIE TTOCOOMS (KOMITIEKTHl YIeOHBIX TaOJIHII, TUTAKATOB;

- nabopaTopHas TOCyJa M TPUHAMICKHOCTH E€CTECTBEHHO-HAYYHOTO
HaIpaBJICHUSI: MUKPOCKOIIbI, CEKYHIOMEP, TOHOMETP, NPOOUPKH, JIOTKU JId
pEaKkTUBOB, BOPOHKa JabopaTopHasi, Koja0a KOHHYECKas pa3HOW €MKOCTH, Koyi0a
MepHasi pa3HOM e€MKOCTH, KPYXKKH (papdopoBbie, manoyku CTEKISHHBIC, MMUIETKA
rna3Has, nunerka (Mopa) ¢ oaHOM  METKOM  pa3HOM  BMECTUMOCTH,
MpenapoBajibHbIE UIJIbI, MUMNETKA C ACICHUSMH PAa3HOU BMECTUMOCTBHIO, CTaKaHbI
XUMUYECKHE pa3HOM €MKOCTH, CTEeKJa NpeAMETHbIe, CTeKJIa TMpPEIMETHbIE C
yrayOneHueM  JUisi  KamejdbHOro — aHaim3a, CTylmka ¢ TeCTHK, Oymara
bunbTpOBaTBHAS, BaTa TUTPOCKOMMMYECKASI, TPYIIAa PE3HHOBAS NI MUKPOOIOPETOK
U MUMETOK, JepkKaTeiab JJisl MPOOUPOK, ITATUB IJi MPOOUPOK, EPIIH ISl MOUKH
KOJIO ¥ mpOOHMPOK, TPYOKH PE3WHOBBIC COCIMHUTEIbHBIC, IITATUB JIAOOPATOPHBIN
JUISL 3aKpEIUICHMs] TMOCYAbl M MPUOOPOB, TUMNEPTOHUYECKUM PACTBOP XJIOpHUIA
Hatpusl, 3%-HbIld paCTBOP MEPOKCUIA BOAOPOIA, PACTBOP MOJA B HOOUCTOM KAJIUH,

2



[JIMIEpUH, KIyOHW Kaprodens, JUCT DJ0ACU KaHAACKOW, IIoa psaOUHBI
OOBIKHOBEHHOH (psOMHBI WJIM TOMAaTa), JYK penyatrblii, pa3BeIEHHbIE B BOJE
TPOAOKH);

- anTeyka IS OKa3aHWs IEPBOM MEIUIIMHCKOW ITOMOIIM TPH OXKOTax,
nopesax.

3.2 HudopmannoHHoe obecneyeHue peajn3alu NporpaMmbl

3.2.1. OcHOBHBIE NIEYATHbIC U3TAHUSA:

1. Apseirun, B. H. [u ap.]; nox penakuueii Apsiruna, B. H. Buonorus: yueoHuk u
MPaKTUKYM JIJIsl CpeaHero npodecCuoHanbHOT0 00pa3oBaHus/— 2-€ U3, —
Mocksa: U3narensctBo FOpaiit, 2023. — 378 c.

2. ITapmytuna, JI. A. EctecTBo3Hanue. buonorusi: yaeOHUK 7151 CTYIEHTOB
yupexIeHu cpeaHero npodeccuonanbHoro oopasoanust/ [lapurytuna, JI. A. —
2-e u3nanue, crep.- M.: M3narenbckuii nentp «Axkamemusi», 2020.-352¢., (8)c.:
uB. BKJI. ISBN 978-5-4468-9244-0.

3. Kysnemnora, T. A. OOmras Ouosiorusi : ydyeOHoe mocobue mis cro / T. A.
Kysnenosa, . A. baxenoBa. — 2-e¢ u3za., crep. — Cankr-IletepOypr : Jlans,
2021. — 144 c¢. — ISBN 978-5-8114-8543-7. — Texkcrt: snexkrpoHHsiit// Jlansb :

aJIEKTpOHHO-OnOIMoTeunas cucrema. — URL: https://e.lanbook.com/book/177026

4. My3zadapos, E. H. buorexnonorus. OcHoBbl Ouosoruu : yaebHoe mocodue st
crio / Mysadapos, E. H. — Cankr-IletepOypr : Jlans, 2022. — 168 ¢. — ISBN
978-5-8114-8241-2. — Texcrt: 3neKTpoHHBIN// JIaHb : 3JeKTPOHHO-0MOIMOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/193277

5. Teitnop, . buonorus: B 3 T. (kommuekT) : yueonuk / JI. Tetimop, H. I'pun, V.
Crayrt ; non penakuueit P. Conepa ; nepeBoj ¢ anrnuiickoro FO. JI. AMueHkoBa [u
ap.]. — 12-e u3n. — Mocksa : JlabopaTopust 3Hanmii, 2020. — 1463 ¢. — ISBN
978-5-00101-665-6. — TekcT: anmekTpoHHBIN// JIaHb : AMEKTPOHHO-OMOINOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/151477

3.2.2. J/lonoJHUTEIbHbIE MeYaTHbIE U3IaHUA:
1. Epmos, [O0. A. buoxumus: y4eOHHMK U TPAKTUKYM JJIS CPEIHEro
npodeccronansHoro odpazoanus/ 0. A. Epmos, H. W. 3aiinesa; mox penakiueit

C. W. llykuna. — 2-e usn., ucnp. u gon. — Mockpa: M3garenscTtBo FOpaiir,
2023. — 323c. — (Ilpodeccnonanproe odbpazosanne). — ISBN 978-5-534-10400-
4. — Texct: anextponHblii // Obpa3oBarenbHas tiatrgopma FOpaiiT [caiiT]. —

URL.: https://urait.ru/bcode/517755

2. Anenmpmnua, I'. A. buomoruss ¢ ocHOBaMH DKOJOTHM: paboyas TeTpajap :
yueOHoe nocobue / I'. A. Anensminna. — Bounrorpan : BTA®K, 2019. — 175 c.
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— TekcT: anexTpoHHBIN// JlaHb: 31MeKTpoHHO-OMONMMoTeunas cucrema. — URL:
https://e.lanbook.com/book/158157

3. bornanosa, T. JI. buonorus. CripaBOUYHHK [J1s1 IIKOJIBHUKOB U MOCTYNAIOLIUX B
By3bl. Kypc moarotoku k I'MA (OI'D u I'BD), EI'D u nonosHUTEIBHBIM
BCTYIUTEIbHBIM HCIBITAHUSAM B BY3bI : yueOHoe nocodue / T. JI. bornanosa, E. A.
ConopgoBa. — 2-e¢ m3a., 2i1. — Mocksa: 2022. — 819 ¢. — ISBN 978-5-462-
01936-4. — TekcT: 35eKTpOHHBIN// JlaHb : 37IeKTPOHHO-OMOIMOTEUHAsT CUCTEMA.
— URL.: https://e.lanbook.com/book/268232

4. Topenukos, II. JI. Buonoruss pasmHoxeHuss U pa3BuTHs. JlaGopaTopHbIi
MPaKTUKYM : yueOHO-MeToauueckoe rnocodue st By3oB / I1. JI. T'openukos, I'. P.
[ITakupoBa. — Cankt-IletepOypr : Jlanp, 2022. — 96 c¢. — ISBN 978-5-8114-
9067-7. — Texcr: 251eKTpOHHBIN// JIaHb : 2JIEKTPOHHO-OMOIMOTEYHAs CUCTEMA. —

URL.: https://e.lanbook.com/book/221153

5. O6yxog, JI. K. buosorusi: KJIeTKH U TKaHU: yuyeOHOE MOCcOOHe ISl CPEIHETO

npodeccuonanbHoro obpaszosanus/ JI. K. OOyxos, B. H. KupunenkoBa. — 3-¢
u3., nepepad. u non. — Mocksa: M3gatensctBo FOpaiit, 2023. — 358 c. —
(ITpoeccuonanvuoe obOpazoBanue). — ISBN 978-5-534-07499-4. — Tekcr
anekTpoHHbI // OOpa3zoBatenpHas 1iatdpopma FOpaiit [caiit]. — URL:

https://urait.ru/bcode/516336

3.2.3. OCHOBHBIE JIEKTPOHHbIE U3TAHUS
1. Buxkunenus (caiiT)URL: http://ru.wikipedia.neorg/wiki/

2. Bcs Guonorus — coBpeMeHHasi OMOJIOTHs, HaydHbIe 0030pbl, HOBOCTH HAYKH
(caiit) URL: https://sbio.info/

3. bubnuoreka (caiit) URL: http://www.fptl.ru/biblioteka/neorganika.html

4. OnexrponHas 6ubnuoreynas cucrema (caiit) URL:
http://www.iprbookshop.ru

5. Eropos, B. B. O6mas xumus / B. B. EropoB. — 2-e uzn., ctep. — CaHkT-
[letepOypr : Jlanb, 2023. — Tekct: anekTpoHHbIi// JIaHb : 97€KTPOHHO-
oubmuoreuynas cucrema. — URL: https://e.lanbook.com/book/322550
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4. KOHTPO.JIb M OLIEHKA PE3YJLTATOB OCBOEHMUS
JTUCHUATIIUHBI

Kontpons u oleHka pe3yJbTaTOB OCBOCHHS Y4YEOHOU IUCIUIUIMHBI
OCYIIECTBIISIETCSl MpEenojaBaTelieM B IMpOLEcCe MPOBEACHHS TMPAKTHUYECKUX
3aHSTUN, TECTUPOBAHUS, a TAKXKE B PE3yJbTAaTe BBIMOJHEHUS] OO0YYarOUTUMUCS

WHJVMBUAYaIbHBIX 3adaHui. PesynbTaThl 00yueHHsS pPaCKpBIBAIOTCA 4epe3

YCBOCHHBIC 3HAHUS U MPUOOpPETEHHbIE YMEHHUS, HANpaBJIE€HHbIE Ha PUOOPETEHHE
oOuux kommereHuuu. s ¢GopMupoBaHUs, KOHTPOJSI U OLIEHKH PE3yJIbTaTOB

OCBOCHMHA yqe6H01‘/’1 JUCHUITITMHBI HCIIOJIB3YCTCA CHUCTCMAa OLCHOYHBIX

MGPOHpHHTHﬁ, MpCaAcCTaBJIAOIIAA coOOM KOMILJIEKC yqe6HBIX MepOHpHHTHﬁ,

COrJIaCOBAHHBIX C pe3yibTaTaMH OOYy4YEeHHS U CHOPMYJIUMPOBAHHBIX C YYETOM

OI'OC COO (mpeametHsie pe3ynbrathl o qucuurinie) u I'OC CIIO.

Oomas Paznen/Tema THun oeHOYHBIX MEPONIPUATHH
KOMIIeTeHIUs
Pasznea 1. Kinerka — cTpyKTYpHO- KonTponbnas padora
GyHKIHOHAILHAS eIMHULIA YKUBOTO «MonexynspHblli YpOBEHb
OpraHu3anuy )XUBOT0»
OK 02 buonorus kak Hayka. O61mast 3amnoiHeHrne Ta0InUIBI C OIIMCAHUEM
XapaKTEPHUCTHKA KU3HU METOJ0B MUKPOCKOTMPOBAHHUS C UX
JIOCTOMHCTBAaMU M HEAOCTAaTKAMM.
3anonaHeHue Tadbauiel «Bkiaa yueHbIx
B pa3BUTHE OHOJIOTHI
3anojgHeHne CPaBHUTEIBHOM TaOIUIIbI
CXOJICTBA U pa3InYuil )KMBOI'O U HE
JKHUBOT'O
OK 01 CrpykTypHO-(GYHKIMOHATIbHAS OuenuBaemasi AUCKYCCHS 10 BOIIPOCaM
OpraHu3alus KJIeToK JEKLIHUH
OK 02 P
Pa3paboTka MeHTaIbHOM KapThl MO
OK 04 p 1Y

I(J'IaCCI/Iq)I/IKaI_II/II/I KJICTOK U UX CTPOCHUIO
Ha IIpO- U 9YKAapUOTHUYCCKUX U T10
napcTBaM B MUHHU T'pyIIIIax

BeimosHeHue 1 3amuTa 1abopaTopHBIX
pabor:

«CtpoeHue KIeTKH (pacTeHus,
YKUBOTHBIE, TPHOBI) U KJIETOYHBIS
BKIIIOUEHUS (Kpaxmall, KapOTUHOUIBI,




XJIOPOTUTACTBI, XPOMOTLIACTHI )»

[IpakTnueckoe 3ansarue. llpeacrasnenne
YCTHBIX COOOLIEHUH € IPE3EHTALIUEH,
[IOAOTOBJIEHHBIX IO NEPEYHIO
MCTOYHUKOB, PEKOMEHIOBAHHBIX
IIPEIo1aBaTesIeM

OK 01 CTpykTypHO-(hYHKINOHATIHHBIE OpOHTANIBHBIN OIIPOC

(hakTOpPHI HACIICJICTBEHHOCTH

OK 02 Paspabotka rioccapus

Pemenue 3anau Ha onpeneneHne
IIOCJIEI0BATEILHOCTH HYKJIEOTUIOB,
aMHUHOKMHCIIOT B HOPME U B Cllydae
MU3MEHEHUS MTOCIIEI0BATEIbHOCTH
Hykneotnnos JJHK

OK 02 OOMeH BelecTB U MpeBpaIieHue @poHTaTBHBINA OMTPOC

OHEPIHUH B KIICTKC o
3anoJIHeHUEe CPAaBHUTEIHLHOM TaOIUITBI

XapaKTEPHUCTHK TUTIOB OOMEHa
BEILECTB

OK 02 JKU3HEeHHEBIN UK KIIETKU. MUTO3. OO0cyxKIeHre 110 BOIIPOCaM JICKITHHI

Meit
OK 04 eHos Pa3zpaboTka neHThI BpeMEeHH!

KU3HCHHOT'O IMKJIa

Pasznen 2. Ctpoenue u GpyHKIIMA KonTponbhas pabora “CtpoeHue u
OpraHusMa dbyHKIMH Opranu3ma’”

OK 02 Crpoenue opranuzMa OuieHuBaemMas IMCKyCCHUs

OK 04 Pa3paboTka MEHTAJIBHON KapThI
TKaHel, OpraHoOB U CHCTEM OPraHOB
OpraHu3MoOB (PacTeHHUsI, ’KUBOTHEIE,
YeNI0BEK) C KPaTKOU XapaKTepUCTUKON

ux QyHKUINN

OK 02 DopMbI pa3MHOKEHUS OPraHU3MOB ®poHTaJIBHBINA OITPOC

3arnoJiHeHre TabIMIIbI ¢ KPaTKOM
XapaKTepUCTUKON U puMepamu Gopm
pPa3MHOKEHHs OPTraHU3MOB

OK 02 OHnTOreHe3 pacTeHu, J)KUBOTHBIX U Pa3paboTka JeHTbI BpEMEHU C
4eJI0BEKa XapaKTEPUCTUKOM 2TAarioB OHTOI€HE3a

OK 04 OTZACJIBHOM I'PYIIION JKUBOTHBIX U

4eJI0BEKa [0 MUKpOTpyInnam

Tect/ompoc




CocraBiieHH€ KU3HEHHBIX ITUKIIOB
pacTeHul 1o otaenam (MOXOBUIHBIE,
XBOIIIEBH/IHBIC, TATIOPOTHUKOBUTHBIC,
TOJIOCEMEHHBIE, TOKPBHITOCEMEHHBIC)

OK 02
OK 04

3aKOHOMEPHOCTH HACTIEAOBAHUS

Pa3paboTka rioccapus
OpOHTAIBHBIN OIPOC
Tect no Bompocam JIEKIUU

Pemenue 3anau Ha onpeneneHne
BEPOATHOCTU BOSHUKHOBCHHA
HACJICACTBCHHBIX IMTPHU3HAKOB IIPU
MOHO-, TU-, TIOJTUTHOPUIHOM U
AHATM3UPYIOUIEM CKPEUIMBAHUH,
COCTaBJICHUEC I'€CHOTUIITMYECKUX CXEM
CKpeILIBaHUs

OK 01
OK 02

CHGHJ’IGHHOG HaCJICJOBAaHUEC IIPU3HAKOB

Tect
Pa3paboTka rioccapus

Pemenue 3aga4d Ha onpeeneHue
BEPOSITHOCTH BOSHUKHOBEHUSI
HACJIEICTBEHHBIX MPU3HAKOB MPHU
CICIUICHHOM HacJIeJOBaHMH,
COCTaBJICHHE T€HOTHITMYSCKUX CXEM
CKpEIIMBAHUS

OK 01
OK 02
OK 04

3aKOHOMepHO CTH UIBMCHYHNBOCTHU

TecrT.

Pemenue 3a1a4 Ha onpejiesieHue TUIa
MyTallly IpH fepeaye
HACJIEICTBEHHBIX MPU3HAKOB,
COCTaBJIEHUE T€HOTUITUYECKUX CXEM
CKpEIMBAHUS

Pa3znen 3. Teopusi 3BoIIOIIMHA

KontpospHas padoTa “TeopeTudeckue
aCIICKTHI BOJIIOIMH KU3HHU Ha 3emie”

OK 02
OK 04

Hcropust 3BOJIFOIIMOHHOTO YUYEHHS.
MuKpO3BOITIOLUSA

®poHTaNbHBIN Onpoc
PazpaboTka rioccapusi TEpMUHOB

Pa3pa60TKa JICHTBI BPEMCHU PA3BUTHA
9BOJJIFIOITMOHHOTO YYCHUS

OK 02
OK 04

Makpossomronus. BoO3HUKHOBEHUE U
pa3BUTHE KU3HU Ha 3emIie

OI_ICHI/IBaeMaH AUCKYCCHUA:
HCIIOJIb30BAHUC apTyMCHTOB,
OHOJIOTHUECKOM TCPMHHOJIOTUHA U
CHMBOJIMKH JJId JO0Ka3aTCJIbCTBA
poACTBa OPraHnu3MOB pa3HbIX




CHUCTEMAaTUYECKUX TPYIIIL

Pa3paboTka neHTBHl BpeMEeHU
BO3HHUKHOBCHUA U PA3BUTHA J)KU3HU HaA
3emiie

OK 02 [IpoucxoxneHue yenoBeka — OpoHTANBHBIN OMPOC
AHTPOTIOTCHE3
OK 04 P Pa3paboTtka neHThl BpeMeHU
MIPOUCXO0KICHHS YeTIOBEKA
Pa3nen 4. Dxouorust
OK 01 Dxosiornueckue GakTOpsl U Cpebl TecT 1o sxkoJ0TUYECKUM (haKTOpam U
KUZHU cpenaM >KM3HU OPTraHUu3MOB
OK 02 P P
OK 07
OK 01 [Momynsamwmsi, coobmecTBa, skocuctemMbl | CocTaBIeHHE CXEM KPYrOBOpOTa
BEIIIECTB, UCTIOIB3YSI MaTePHUAITbI
OK 02 ’ YA MATep
JIEKIUH
OK 07
Pemenne nmpakTUKO-OpHEHTUPOBAHHBIX
pacueTHBIX 33JaHUM 0 TIEpEeHOCY
BELIECTBA U SHEPTUH B 3KOCHUCTEMAX C
COCTaBJIeHUE TPOPUUECKUX LIeTIeH U
nupaMul GMOMacCChl U IHEPTUU
OK 01 buocdepa - rmobanbHas sxonornueckas |OneHUBaeMasi TUCKYCCUS
cucrema
OK 02 Tect
OK 07
OK 01 Bnusinue antponoreHHsix gaktopoB Ha |TecT
ounocde
OK 02 Pepy [TpakTrueckas padota “OTX0/bI
MPOU3BOACTBA”
OK 04
OK 07
OK 02 Bnusiaue conmuanbHO-3K0JIOTHUYSCKUX OueHuBaemasi JUCKYCCHUS
aKTOPOB Ha 3/I0POBbE YEJIOBEKA .
OK 04 ¢ P P Beinosnenue nabopatopHoit paboThl Ha
BBIOOD:
OK 07 P

"YMcTBeHHas pab0TOCIOCOOHOCTH",

"BausiHue abuotnyeckux GpakTopoB Ha
yejoBeKa (HU3KUE U BHICOKHE
TeMIepaTypsl)"

Pa3nea 5. buoJsiorust B ;Ku3HHU

3aH_[I/ITa Kelica: OpCACTaBJICHUC




pe3y/IbTAaTOB PEIICHUs KeHCOoB
(BBICTYIIJIEHUE C NTPE3EHTALUEH)

OK 01
OK 02
OK 04

BbuoTtexHonoruu B ;KM3HU KaXJa01o

BreinosiHeHue keiica Ha aHAIU3
nH(pOpMaIUK 0 HAYYHBIX JOCTHKEHUSIX
B 00J1aCTH T€HETHYECKUX TEXHOJIOTHH,
KJIETOYHOM WHKEHEPUH, TTUIIEBBIX
OMOTEXHOJIOT | (10 rpynmnam),
MIPE/ICTABJICHUE PE3YJIHTATOB PEIICHUS
KeHCoB
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