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1. MACIOPT PABOYEH ITPOI'PAMMBI OVII.11 BHOJIOTUs
1.1.006s1acTh NpUMeHeHus1 pado4eil NPOrpamMMbl

Pabouas mnporpamma mnpenHa3HaueHa ISl HM3y4yeHUs OUOJIIOTMH B
podeccuoHaIbHbIX o0Opa3oBaTeIbHBIX OpraHu3alusx, peann3yronmx
o0pa3oBaTeIbHYI0 MPOrpamMMy cpefHero oOiero oOpa3oBaHHUS B IIpejaesiax
OCBOEHHS OCHOBHOW mpodeccruoHanbHOil oOpazoBatenbHoi nporpammbsl CIIO
(OIIOIT CIIO) nHa 6a3e oCHOBHOTO oOOIIero oOpa3oBaHUsS NPU TMOJATOTOBKE
KBATU(UIIMPOBAHHBIX Pa0OUMX, CIYXKalllUX, B COOTBETCTBUM C TPeOOBAHUSIMU
®OI'OC cpegnero obmero o0pa3oBaHUs, NPEIBABIAEMbIX K CTPYKTYpE,
cozaepkanuio U pezynbrataM ocBoeHust OVYIL11 «buonorus».

PabGouas mnporpamMmma MOXeT OBITh HUCHOJIB30BaHA B JOMOJHUTEIBHOM
npodeccuoHaIbHOM 00pa30BaHuM (B MpOrpaMmax MOBBIIIEHUS KBaTU(UKALUU U
NepPEenoAroTOBKM), U MpodeccuoHanbHON moaroroBke mo mpodeccun 21.01.10
PeMOHTHUK rOpHOTO 000PYI0BaHUS.

1.2. MecTO IMCUUIVIMHBI B CTPYKTYpPe OCHOBHOI NPo¢)eCcCHOHAIBbHOU
o0pa3oBaTe/IbHOM MPOTrPAMMBI:

Hucruuimaa «buonorus» SBISIETCS YacThIO 00s3aTCIbHOW MPEIMETHOU
obOnact «EcTecTBeHHBIE HAyKW», W3y4aceTcs B O0O0IICOOpa30oBaTCIIBHOM IIHUKIIE
yueOHoro miaana OIIOIl c¢ yderom mpoduis npodeccuoHanbHOro 0Opa3oBaHMS.
Jucriuruinna uMeeT MEXIPeIMETHbIE CBSI3H C JTUCHUTUTTHAMU
o0mreoOpazoBarebHOTO0 U OOMIENPO(PECCHOHATBPHOTO IUKIOB, a TaKXKe C
MeXIUCIUIUIMHAPHBIME Kypcamu (fnanee — MJIK) mpodeccrnonansHoro mukia.

O6meobpazoBaTenbHas AUCHUIUIMHA «buonorus» aBigercs 00s3aTelbHON
4acThlo  0OmIe00pa3oBaTeIBbHOrO IHMKJIAa O00pa3oBaTENbHOW MPOrpaMMbl B
cootBerctBUM ¢ PI'OC CIIO mo mpodeccun 21.01.10 PeMOHTHHK TOpHOTO
00opy10BaHUS

1.3. leau n miianupyemMble pe3yJibTaThl 0CBOCHHUS IUCIUININHBI:

@opMHpOBAaHUE Yy  CTYJEHTOB  TMPEJCTABICHUS O  CTPYKTYPHO-
(GYHKIIMOHAIBHOW OpTaHU3AlMKM JKUBBIX CHUCTEM pPA3HOTO paHra KaK OCHOBBI
OPUHATHS ~ pPEIIEHUH B  OTHOUICHWHM OOBEKTOB IKMUBOW TPUPOIBI H B
MIPOU3BOJICTBEHHBIX CUTYaIIHX.

3amauu TUCHUILINHBI

— chopMUpOBaTh IMOHUMAaHUE CTPOEHHUS, MHOTr0OOpasws U OCOOEHHOCTEH
UBBIX CHCTEM pPa3HOrO0 YPOBHSI OpraHu3alllK, 3aKOHOMEPHOCTEH MPOTEKaHUS
OMOJOTUYECKUX TIPOIECCOB U SIBICHWHW B OKPYKAIOIIEH cpeje, IeIOCTHOM
Hay4YHOM KapTHHBI MHpPA, B3aMMOCBSI3M M B3aMMO3aBUCHMOCTH €CTECTBEHHBIX
HayK;

— pa3BUTh YMEHHS OMNPEICISITh XKUBBIE OOBEKTHI B TPUPOJIC; MPOBOJIUTH
HaOJI0JICHHS 32 YKOCUCTEMaMU JUIsl BBISIBIICHUS] €CTECTBEHHBIX M aHTPOIOTE€HHBIX
M3MEHEHUM, HHTEPIIPETUPOBATH PE3yJIbTaThl HAOIIOACHUH,

— chopMupoBaTh HABBIKM MPOBEACHUS MPOCTEHIIUX OHUOJIOTHUECKUX
AKCHEPUMEHTAIBHBIX HCCIEIOBaHUM C CcOOJIIoIeHUEM TMpaBuil  0€30MacHOTO
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oOparteHus ¢ 00beKTaMu U 000PyJOBaHUEM;

— pa3BUTh YMEHHUS UCMOIB30BaTh HHPOPMAIIUIO OMOJIOTHUECKOT0 XapaKTepa
U3 Pa3IMYHBIX HCTOYHUKOB;

— copmupoBaTh ~ yMEHHS  TPOTHO3MPOBATH  MOCIEACTBHS  CBOCH
JESITETFHOCTH 10 OTHOIICHUIO K OKpY’KaloIlel cpene, COOCTBEHHOMY 370POBbIO;
000CHOBBIBATh U COOJIIO/IaTh MEPHI MPOGUITAKTUKH 3a00JICBaHUH.

— copmupoBaTh TOHMMAHUE 3HAYMNMOCTH JOCTHKCHHH OHOIOTHYECKOM
HAYKH W TEXHOJOTHMH B TMPAKTUYECKOW JEATEIHHOCTH 4YEJIOBEKa, PAa3BUTHH
COBPEMEHHBIX MEIUITUHCKUX TEXHOJIOTUI B arpOOHOTEXHOIOT .

[IpakTrdeckas TOATOTOBKA BKJIIOYaeT B ce0s TNPUKIAAHOH MOIYIh
po¢eCCUOHATBHO-OPUEHTHPOBAHHOTO COICPIKAHN.



OcBoenue copaepxkanusi ydeOHoro mpeamera «buomorusi» obecreyuBaeT IJOCTHXKEHUE CTYIACHTAMH CIEAYIOIIUX
pe3ynbTaToB B cooTBeTcTBUM ¢ PI'OC CIIO Ha ocHoBe ®I'OC COO:

Koau
HauMeHOBaHHUE
(popmupyembIx

KOMIIeTeHIH i

HJIaHI/IpyeM])Ie pe3yjibTaTbl 0CBOCHUSA IPEAMETA

Oo0mue

I[ncummnnapnble

OK 01. Beibupath
CHOCOOBI PELIeHUS
3amad
npodeccCuoHaTbHOM
JESTeITbHOCTH
MPUMEHUTEIBHO K
pa3IMYHBIM
KOHTEKCTaM

B yacTu Tpy10BOT0 BOCIMTAHMS:

- TOTOBHOCTh K TPYyHy, OCO3HAHHE IIEHHOCTH MacTEpCTBa,
TPYyI0JII001E;

- TOTOBHOCTh K aKTHBHOH JEATEIBHOCTH TEXHOJIOTHMYECKOU
i COLMAILHOM HaIpaBJIEHHOCTH, CIIOCOOHOCTH
WHUIIMUPOBATD, MJIaHUPOBATH n CaMOCTOATEILHO
BBITIOJTHATH TAKYIO JACSATEIHHOCTD;

- UWHTEpEC K pas3nudyHbiM cdepaMm TpodeccHoHaTbHOM
JIESITECILHOCTH,

OBnajeHne yHUBEPCAIbHBIMHA YI€OHBIMU TTO3HABATEIIBHBIMHU
NEUCTBUSIMU:

a) 0a30BbIe JJOTHYECKHe AeiiCTBUA:

- CaMOCTOATENIbHO (OPMYITHPOBATh M AaKTyaJlU3UPOBATh
pooJIeMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHABJIMBATh CYIIECTBEHHBIH MPU3HAK WM OCHOBAHMS
JUTsI CpaBHEHUS, KJIacCU(pUKAITUU U 0000IICHHS;

- ONpENCNSITh e NCATCILHOCTH, 33JaBaTh MapaMeTphbl U
KPUTEPHUU WX JTOCTHKCHUS;

- BBISIBJSITh  3aKOHOMEPHOCTH H
paccMaTpUBaeMBbIX SIBJICHUSX;

IMPOTUBOPCUUA B

-  BHOCHUTb KOPPCKTUBbBI B JCATCIIbHOCTb, OLCHUBATDL
COOTBCTCTBUC pPE3YJIbTATOB LCJISIM, OLCHUBATb PUCKHU
MOCJIEACTBUN ACATEILHO CTH,

- pa3BUBATL KpPCATUBHOC MBINUJICHUEC IIpU PCHICHUU

KU3HEHHBIX TPoOIeM
0) 0a3oBbIe HCCIEN0BaTEIbCKHE IeiCTBHS:

c(hOopMUPOBAHHOCTh 3HAHWK O MECTE€ W POJIU OMOJOTHUU B
CUCTEME Hay4yHOTO 3HaHMs; QYHKIMOHAIBHON IPaMOTHOCTHU
YeJIOBEKa JUIsl pelIeHNUs )KU3HEHHBIX MPOo0iIeM;

c(hOpMUPOBAaHHOCTh yYMEHHS PACKpbIBAaTh COJEpKaHUE
OCHOBOIIOJIararommux OMOJIOTMYECKUX TEPMHUHOB U HOHATHH:
JKU3Hb, KJIETKA, TKaHb, OpraH, OpraHu3M, BUJ, MONYJIALIUA,
sKOCHCTEeMa, OuoIeHO03, Omocdepa; merabonusm (oOMeH

BEIIECTB W TIPEBpalllecHWe  JHEPruu), TOMEeocTa3
(camoperynsmusi),  OuocuHTe3  Oenka,  CTPYKTypHas
OpraHu3aIus KHUBBIX CHCTEM, JICKPETHOCTb,
CaMOpEryJsilMsl, CaMOBOCIIPOU3BEACHUE (PEnmpOayKLHs),
HACJIC/ICTBEHHOCTh, HW3MEHUYUBOCTh, HSHEPrO3aBUCHMOCTb,
POCT ¥ pa3BUTHE, YPOBHEBAs OpraHU3aIIN;

c(OPMHUPOBAHHOCTh YMEHHUS PACKPBIBaTh COJEp KaHUE

OCHOBOIIOJIATAIONIUX OHOJIOTUYECKUX TEOPUH M THUIOTE3:
KJIETOYHOU, XPOMOCOMHOM, MYTAIIMOHHOM, 3BOJIFOIIMOHHOM,
MIPOMCXOKACHHS )KM3HU U YEJIOBEKa,;

c(hOpMHUPOBAHHOCTh YMEHUS packpbIBaTh
OCHOBOIIOJIArar0IINE OHMOIOTHYeCKHe 3aKOHBI u
sakoHomepHoctd  (I.  Mennens, T. Moprana, H.HU.

Bapunosa, 3. I'ekkenst, @. Mrosiepa, K. bapa), rpanuiisr ux
MIPUMEHUMOCTH K KUBBIM CUCTEMaM;

NpUOOpeTEeHNEe ONbITa TPUMEHEHUS OCHOBHBIX METOJIOB
HAyYHOTO  TO3HAHMS, HUCIOJB3YeMBbIX B  OHOJOTHU:
HAOMIOJICHUS] M OIMHUCAHUS JKUBBIX CHUCTEM, IPOIIECCOB U
SBIIGHUH; OpraHu3allid W TPOBEACHHS OHOJOTHYECKOTO




- BJIQZCTh HABBIKAMU  Y4EOHO-UCCICIOBATCIbCKOW U
HpOCKTHOfI JACATCIBHOCTH, HaBbIKaMU paspcuiCHu-d
mpooem;

- BBIABIIATH MMPUYUHHO-CJICACTBCHHBLIC CBsA3U u

aKTyaJII/I3I/IpOBaTI) 3a11a11y, BBIABUT'AaTh FI/IHOTGSY cec pGHICHI/IFI,
HaXOIUThb apFYMeHTI)I JJIA OKA3aTeJIbCTBA CBOUX
YTBEPKJICHHUH, 33aBaTh IaPAMETPHI U KPUTEPUH PELICHUS;

- aHaJ'II/ISI/IpOBaTI) HOJ'Iy‘IGHHI)Ie B XoI¢€ pemeHm{ 3a1a4u
pe3y.]'II)TaTI>I, KpI/ITI/I‘-ICCKI/I OIICHUBATh HX I[OCTOBepHOCTI),
HpOFHO?:I/IpOBaTI) N3MCHCHHUEC B HOBBIX YCJ'IOBI/ISIX;

- YMGTI) HCpCHOCI/ITB 3HAHUS B HOBH&B&TGJ’IBHYIO 158
HpaKTI/I‘-IeCKYIO O6J'IaCTI/I KHUBHEACATCIBHOCTHU,

- YMGTB I/IHTerI/IPOBaTI) 3HAHUSI H3 paSHI)IX Hpe)IMeTHBIX
oOmacrei;

- BbIABUI'aTb HOBBIEC HJIEH, npe)maraTL OpHFHHaJIBHBIe
IIoaXoabl 1 peIHeHI/IH;

- CIOCOOHOCTh HX HCIIOJB30BaHUS B ITO3HABATCILHOM M
COIMAJIBHOM MPAKTUKE

SKCIICpUMCHTA, BBIJIBUKCHU S THUIIOTE3, BBISIBJICHUA
3aBUCUMOCTH MCKIY HCCIICAYCMbIMU BCIIMYMHaAMMU,
00BsCHEHUS TOJYYEHHBIX PE3YJITaTOB U (POPMYIUPOBAHUS
BBIBOJIOB C HMCIIOJIB30BAHUCM HAYYHBIX HOHSITI/If/'I, TCOpI/If/'I u
3aKOHOB;

c(hOpMUPOBAHHOCTh YMEHHUSI BBIJCIATH CYIICCTBEHHbBIC
IpU3HAKU BHUPYCOB, KIETOK IIPOKAPUOT H DYKapHOT;
OJITHOKJICTOYHBIX W MHOTOKJICTOYHBIX OPraHu3mMoOB, BH/OB,
OMOTEOIEHO30B U HJKOCHUCTEM; OCOOCHHOCTH TMPOIECCOB
oOMEHa BEIICCTB W MPEBPAlICHUS JHEPTHH B KIETKE,
dboTOCHHTE3a, TIIACTHYECKOTO M HHEPTreTUYECKOro OoOMeHa,
XEMOCHHTE3a, MUTO03a, MEi03a, OTUIOJOTBOPCHHUS, Pa3BUTHS
U PasMHOXCHHSA, HWHAWMBUAYAJIBHOTO pPa3sBUTHA OpraHu3Ma
(oHTOTEHE3a), OOPHOBI 3a CYIIECTBOBAHHE, €CTECTBEHHOTO
oTOOopa, BHJI000pa30BaHuUsI, MIPUCTIOCOOICHHOCTH
OpraHnusMoB K CpeClc O6I/ITaHI/I5[, BIINSIHUSI KOMIIOHCHTOB
OKOCHUCTEM, aHTPOTIOTEHHBIX M3MEHEHHH B HSKOCHCTEMax
CBOCH MECTHOCTH, KPyroBOpPOTa BEIIECTB M IIPEBpAIICHUE
sHepruu B Ouocdepe;

chOpMUPOBAaHHOCTh yYMEHHS  perniaTh  OHOJOTHYECKHE
3aJ]a4¥, COCTABJISITh TEHOTHUITMYECKUE CXEMBI CKPEIIMBAHUS
JUTSL Pa3HBIX THIIOB HACJICIOBAHUS IPU3HAKOB Y OPraHU3MOB,
COCTaBJISITh CXEMbI TEPEHOCa BEIIECTB M DSHEPrHH B
9KOCHCTEMAX (IIeNH MUTAHHSI, THIIEBBIC CETH)

OK 02.
Hcnonn3oBarh
COBpPEMEHHBIE
CpeACTBa MOUCKA,
aHaiau3a u
WHTEpHpeTaIuu
uHpOpMalUU U
nH(pOpPMaMOHHBIE
TCXHOJIOTHUU JJIs
BBITIOJTHCHMS 3a]a4

B 00/1acTH IEHHOCTH HAYYHOT' 0 MO3HAHUSA:

- c¢(hOpMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH M OOILECTBEHHOM
MPaKTHKH, OCHOBAHHOTO Ha Jaore KYIBTYP,
CHOCOOCTBYIOLIETO  OCO3HAHMIO  CBOETO  MecTa B
MOJIUKYJIBTYPHOM MUDE;

- COBEPILIEHCTBOBAHUE A3BIKOBOM M YUTATENBCKOM KYJIbTYpPBI
KaK CpeJICTBAa B3aUMOJCHCTBUS MEXIY JIIOJAbMHU U MMO3HAHUS
MUpa;

- OCO3HAHME LIEHHOCTU Hay4YHOU JNEATEeIbHOCTH, TOTOBHOCTD

c(OpPMHUPOBAHHOCTh ~ YMEHHMH  KPUTHYECKU  OLIEHUBATh
uH(pOPMAIKIO0 OUOJIOTUYECKOTO COACPKAHUSI, BKITIOUAIOITYIO
NICEBJOHAYYHBIE 3HAHUA U3 PA3IUYHBIX HCTOYHHKOB
(cpeactBa MaccoBod uHGOpPMAIMK, HAYYHO-TIOMYISIPHBIC
MaTepuasbl); HUHTEPIPETUPOBATH ITUUYECKHE  ACIEKThI
COBPEMEHHBIX HCCJIEeOBAaHUII B OHOJOTUH, MEIULIMHE,
OMOTEXHOJIOTUH; paccMmaTrpuBaTh rio6anbHbIC
HKOJIOTHUECKHE TMPOOIEeMBbI COBPEMEHHOCTH, (OPMUPOBATH
M0 OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UITHIO;

c()OpMHUPOBAHHOCTh YMEHHUH CO3/1aBaThb COOCTBEHHBIE
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npodeccuoHaIbHO N
JeSATEIIbHOCTH

OCYIIECTBIISITh ~ TPOEKTHYKD M HCCIEIOBATEIBCKYIO
ACATCIIBHOCTD HHAUBUAYAJIbHO U B I'PYIIIC,

OBHaI[eHI/Ie YHUBCPCAJIbHBIMU y‘-Ie6HI)IMI/I IIO3HABATCIIbHBIMHAU
JICUCTBUSIMU

B) pa6ora ¢ uHgopmanmeii:

- BIQJIETh HABBIKAMHM TOJNYYCHUS HMHPOpPMALUU W3
HCTOYHUKOB pPa3HbIX THUIIOB, CAMOCTOATCIIBHO OCYIICCTBIIATH
MOUCK, aHaIW3, CHUCTEMATH3AIMI0 W WHTEPIPETAIHIO
nH(pOpMaLIUK PA3IUYHBIX BUI0B U GOPM IPEICTABICHUS;

- co3JaBaTh TEKCThl B pa3IUYHbIX (opmarax ¢ ydyeTrom
Ha3HA4YeHHUS MHQOpMALUU U LETIEBON ayIUTOPUH, BHIOUpas
ONTUMAIBHYIO (OPMY IIPEICTABIICHHS U BU3YAIH3AIlNN;

- OOCHHUBATb AOCTOBCPHOCTH, JICTUTUMHOCTDH I/IH(i)OpMaHI/H/I,
€¢ COOTBETCTBHE IIPABOBBIM W  MOPAIBLHO-3THUYCCKUM
HOpMaM;

- WCIOJIb30BaTh  CpeAcTBa  WH(POPMAIMOHHBIX |
KOMMYHHKAITMOHHBIX TEXHOJIOT Ui B pelieHnu
KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OPraHU3allMOHHBIX
3a/1a4 ¢ COOJIIOICHHEM TPeOOBAaHMI SPrOHOMHUKH, TEXHUKH
0€301acHOCTH, TUTUEHBI, PECYPCOCOEPEKECHUSI, TIPABOBBIX U
ATUYECKUX HOPM, HOpM MH(POPMAITMOHHON 0€30TacHOCTH;

- BJIAJeTh HAaBBIKAMU  PACIIO3HABaHWA U  3AIIUTHI
uHdopmanuy, THPOPMAITMOHHON 0€30aCHOCTH JIMYHOCTH

NUCHbMEHHBIE M YCTHBIE  COOOILICHHMS Ha  OCHOBE
Onosiorn4yeckoil HPOPMALMU U3 HECKOJIBKUX HMCTOYHUKOB,
IPaMOTHO UCHOJIb30BaTh MOHATUIHBIN annapar O1OJI0ruU

OK 04. 3ddexTuBHO

B3aMMO/ICHCTBOBATh

u paboTtarth B
KOJUICKTHUBE u
KOMaHJ1e

- TOTOBHOCTh K CaMOPa3BUTHUIO, CAMOCTOSTEIBHOCTH H
CaMOOTIPEICIICHUIO;

- OBJIaJicHHE HaBbIKAMH  y4eOHO-UCCIIEI0BATENHCKOMH,
MMPOEKTHOM M COLIMAJILHOM JCSATEIBHOCTH,

OsBnagenne YHHUBEPCAJIbHBIMU KOMMYHUKATUBHBIMU
NEUCTBUSIMU:

0) coBMecTHAasl 1eSITeJIbHOCTD.

- MOHMMATh U HUCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHON U
WHIUBUIYAIbHOU paOOTHI;

- NpUHUMATh  LEIU COBMECTHOH  JIeSITEJIbHOCTH,
OpraHU30BbIBATH M KOOPJIMHUPOBATh JEHCTBUA MO €€

NpUOOpEeTEeHUE ONbITa MPUMEHEHUS OCHOBHBIX METOJIOB
HAy4YHOTO  TO3HAHMS, HUCIOJB3YeMbIX B  OHOJIOTHU:
HAOMIOJICHUS] M OIMUCAHUS JKUBBIX CHUCTEM, IPOILIECCOB U
SBIIGHUW; OpraHu3aldd ¢ TPOBEICHHS OHOJOrHYECKOTrO
OKCHEPUMEHTA,  BBIABMJKEHUS  TUIOTE3,  BBISABICHUSA
3aBUCHUMOCTH  MEXKIY  HCCIENyeMbIMU  BEIMYMHAMHU,
00BsICHEHUS TIONYYCHHBIX PE3YJIbTATOB U (POPMYITHUPOBAHUS
BBIBOJIOB C WCIOJIb30BAHWEM HAYUHBIX MOHSTHH, TEOpUd U
3aKOHOB




JOCTHKCHMIO: COCTABJIATH IUIAH JACWCTBUM, pPACHpEACIIAThH
POJIM C YUETOM MHEHHMI y4aCTHUKOB OOCYXJaTh pE3yabTaThl
COBMECTHOM pabOTHI;

- KOOPAMHUPOBATb U BBINOJHATH pPAabOTy B YCIOBUSX
peanbHOro, BHUPTYaJIbHOI'O u KOMOMHHMPOBAHHOIO
B3aUMO/JICHCTBHS,

- OCYILECTBIIATH IO3UTUBHOE CTPATETHYECKOE IIOBEICHHE B

pPa3IMYHBIX  CUTYyalUsX, MPOABIATH TBOPYECTBO U
BOOOpakeHHE, ObITh UHUIIMATUBHBIM

OsgnageHue YHUBEPCAITbHBIMU PETYJISITUBHBIMU
JIeHCTBUSIMU:

r) IPUHATHE CeOsl ¥ APYTUX JIKO/Ieii:

- NMPUHUMATh MOTHBBI M apryMEHThl APYTUX JIOJCH MpH
aHaJM3€e Pe3yJIbTAaTOB JCATCIILHOCTH;

- TpU3HABAaTh CBOE MNpPaBO M MpaBO JPYrUX JIIOAEH Ha
OINOKMU;

- pa3BHBaTh CIOCOOHOCTh MOHHMATh MHpP C TIO3UIHUA
JPYroro YesIOBEeKa

OK 07.
ConeiicTBOBATHL
COXpaHEHUIO
OKpYXKaIoIen Cpepl,
pecypcocOepeKeHHUIO,
MIPUMEHSTH 3HAHUS
00 U3MEHEHNH
KJIUMATa, MPUHIIATIBI
OCpEKITUBOTO
MIPOM3BO/ICTBA,

3¢ HEeKTUBHO
JIEWUCTBOBATL B
Ype3BhIYANHBIX
CUTYaIUIX

B 001acTH 2K0J0rH4eCKOro BOCIUTAHUSA:

- c(hOpMHUPOBAHHOCTH IKOJIOTHYECKOM KYJIbTYPHI,
MMOHMMAaHHE BITUSTHUS COIMATILHO-9KOHOMHYCCKUX
IIPOLIECCOB HA COCTOSIHUE MPUPOIHON M COLMAILHOM CPEJIbI,
OCO3HaHHWE  IJIO0AIBHOTO  XapakTepa  IKOJIOTHYECKUX
mpooem;

- IUTAHMPOBAaHME W  OCYINECTBJICHHE  JICHCTBUH B

Oprxca}omeﬁ Cp€ac Ha OCHOBC 3HAHUA ueneﬁ YCTOﬁqHBOFO
Pa3BUTHUSA YCITIOBCUCCTBA,

aKTUBHOE HENpUsTHE JIEHCTBUM, NPUHOCIIIUX Bpel
OKpY>Karollen cpene;
- yMEHUE MIPOTHO3UPOBATH HeOIaronpusTHbIC

9KOJIOTMYCCKHUE MTOCICACTBUA TPCAITPUHUMACMbBIX HeﬁCTBHﬁ,
OpeaoTBpaIlaTb UX;

- paclHiupCHHUC  OIIbITa
HaITpaBJICHHOCTH;

JESATEIbHOCTH  DKOJOTHYECKOH

c(hOpMUPOBAaHHOCTh YMEHHSI TPUMEHATH TOJy4YEHHBIE
3HaHUS I OOBSCHEHUS OHOJIOTMUECKHX TIPOIECCOB |
ABIIGHUHW, [UIS TPUHATUS TPAKTUYECKUX pEUICHHH B
MOBCE/IHEBHOM JKU3HHU C LIEJIbI0 oOecreueHus: 0€30MacHOCTH
CBOEr0 37I0POBBbSI M 3/I0POBbS OKPYKAIOIIMUX JIIOJIEH,
coOmtofeHust 310poBOro o0Opasza >KM3HH, HOPM T'PaMOTHOTO
MOBE/ICHUS B OKpY)Karollled MPUPOTHON cpefie; TOHUMAaHUe
HEO0OXOIMMOCTH MCIOJIb30BAaHUS JOCTUKEHUI COBPEMEHHOM
Oouonoru W OMOTEXHOJOTHH i1  PalMOHAIBHOTO
MIPUPOJIONIOIE30BAHUS




- OBJAJEHHE HaBbIKAMH  Y4eOHO-HCCIEeI0BaTEIbCKOH,
MPOEKTHOM U COLMAJIbHOM JEATEIIbHOCTH

[IK 2.4. BeinosHexnue
PEMOHTHBIX U
MOHTKHBIX padoT,
TEXHUYECKOE
o0cnyXK1UBaHUE
AIEKTPUYECKON YacTH
000pyI0BaHUs
BBICOKOBOJIbTHBIX
MOJICTAHITUH.

- IUJIAaHUPOBAaHUE W  OCYIISCTBJICHHE JCHCTBUH B
OKpYKaloIlEel cpelie Ha OCHOBE 3HAHMS LIEJIEN YCTOMYMBOTO
pa3BUTHS YEIIOBEUECTBA;

- AKTHBHOE HENPUATHE JACUCTBUM, NPHUHOCAILIUX Bpex
OKpYXKaIOIEH Cpesie U 3J0POBBIO YETIOBEKA;

- pa3BHUBaTh CIOCOOHOCTH MOHUMATh MUP C MO3ULIUU
JIPYroro 4ejsoBeKa

c(OPMHPOBAHHOCTh ~YMEHUS TPHUMCHSITH ITOJYYCHHBIC
3HaHUS i1 OOBACHEHHS OWOJIOTMYECKUX TIPOILIECCOB U
SBIICHUHW, JUIS TIPUHATHS TPAKTUYCCKUX PCEIICHUH B
IMOBCEIHEBHOM JKM3HU C I[EJIbI0 00CCIIeUeHHS OC30IaCHOCTHU
CBOETO 37I0POBBS W 3JIOPOBBS OKPYKAIOIIUX JIFOJICH,
coOI0ieHUs 310pOBOTO 00pa3a KU3HU

NPHOOpPETEHUE ONBITA TPUMEHEHUS OCHOBHBIX METOJIOB
HAyYHOTO  TIO3HAHWS, HCIOJNB3YeMBIX B  OHOJIOTHH:
HAOJIIOJICHUSI W OIMCAHUS JKUBBIX CHCTEM, IIPOIIECCOB U
SIBJICHU; OpraHu3alid M TPOBEJICHHUS OHOJOTHYECKOTO
OKCIICPUMEHTA,  BBIJABM)KCHHS  TUIOTE3,  BBISABIICHUS
3aBUCHMOCTH  MEXIY  HCCICIYEeMBIMH  BEIUYHHAMH,
00BSCHEHUS TIOJYICHHBIX PE3YJILTATOB M (POPMYITHPOBAHUS
BBIBOJIOB C HCIIOJIb30BAHUEM HAyUYHBIX MOHSATHH, TCOPUU U
3aKOHOB

10




1.4. Kosiu4yecTBO 4aCOB HA OCBOCHHE YUCOHOM AUCHUIIIMHBI:

O06beM 00pa3oBaTENbHON MPOrpaMMBbl TUCLUIIMHBL 72 Yaca, B TOM YUCIIE:

B (popMe MpakTUYECKOU MOATOTOBKHU 12 4acos;

OcHoBHOE conepxanue 72 yaca,

B TOM uwHcie, Teoperuueckoe obOyudeHue 40 yaca (B T.4. mpodeccHOHaIbHO-
OpPUEHTUPOBAHHOE COZepKaHue 2 yaca),

7a00paTOPHBIX M MPaKTUYECKUX 3aHATHH 32 4YacoB (B T.4. MpOoQecCHOHAIbHO-
OpPUEHTUPOBAHHOE cojepkaHue 4 yaca).

[IpomexyTouHast aTTecTanus B Buje 1udpepeHIIMpOBaHHOIO 3a4eTa.



2. CTPYKTYPA U COAEPKAHUE YYEBHOI'O IPE/IMETA

2.1. O0bem yueOHOro npeaMera ¥ BUAbI Y4eOHOI padoThI

Bup yyeOHol padoThI

O0BeM B yacax

O0bem 00pa3oBaTe/IbHOM NPOrPaMMBbI 72

B T.Y.

OcHOBHOE cogepKkaHue 72

B T. 4.

TEOopeTuYecKoe o0ydeHue 40
B T.4. Mpo(hecCuoHaIbHO-OPUEHTUPOBAHHOE COJIEPKAHUE 2

PaKTUYECKUE 3aHATHS 00I1ee KOJTUIECTBO 32
B T.4. IPAKTUYECKUE 3aHITHUS 20
B T.4. Mpo(heCcCHoHaTBLHO-OPUEHTUPOBAHHOE COJICPKAHUE 4

nabopaTopHBIE 3aHATHUS 4
B T.4. PO ECCHOHATEHO-OPUEHTUPOBAHHOE CO/ICPIKAHUE 2

KonTpoabnas padora 4

IIpome:kyTouHasi aTTecTauus B BUjae 5

nudepeHIMPOBAHHOIO 3a4eTa
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2.2. TemaTu4ecKHi IJIaH U coaep:kaHue yyeOHoro npeamera OYIL.11 BUOJIOT'UA

Ypo
Komuae | o0
HaumenoBanue Coaepikanue yueOHOro MaTepuasa, JadopaTopHbie H NPAKTHYeCKHe 3aHATHSA, CAMOCTOATEIbHAS CTBO b
pa3iesioB U TeM padora o0y4aromuxcs OCB
4acos
O€H
us
Pazjen 1. KieTka — cTPYKTYPHO-(D)YHKIIMOHAJIbHAS €IMHULIA JKUBOT'0O 18
Tema 1.1 OCcHOBHOE cOo/lep:KaHue 2
buonorus xak Teoperuyeckoe o0yueHue 2 1
Hayka. OOmas CoBpeMeHHbIe 0Tpaciu ONOJOrHYecKuX 3HaHUN. CBsI3b OMOJIOTHH C IPYTUMU HaAyKaMu: OHOXHUMHUS,
XapaKTCPUCTHKA 6uodusuka, Ononuka, resoreorpadus u ap. Posib u mecto 61onoruu B popMHpPOBAHUHN COBPEMEHHOM
KH3HH Hay4yHOU KapTHUHBI MUpa. Y POBHU OpraHHU3aIiy kuBoil Mmarepuu. OO0IIas XxapakTepuCcTHKa KU3HH, CBOIICTBA
JKUBBIX CUCTEM. XHUMHUYECKHI COCTaB KJIETOK
Tema 1.2 OCHOBHOE cOJIep:KaHue 6
CTpyKTypHO- TeopeTnueckoe o0yueHue 2 1
GynKuroHanbHas Knerounas teopus (T. l1IBann, M. [lneiinen, P. Bupxos). OcHOBHBIE M0JI0KEHHS] COBPEMEHHOM
Opranu3zanus KJIETOYHOU TeOpHUH. THIIBI KJIETOYHON OpraHU3alNN: IPOKAPUOTHUECKUN U DYKAPUOTUYECKUN.
KJIETOK OIHOKJIETOYHbIE U MHOTOKJIETOUHBIE OPraHu3Mbl. CTpOCHUE TPOKAPUOTHUYECKOM KIeTKU. CTpoeHue
IYKapUOTHYECKOU KiIeTKu. Hekmerounsle hopMbl )KU3HH (BUPYCHI, OaKTEeprOdarsi)
JlabopaTopHas pa6ora Ne 1 2 3
JlaboparopHas pabota «CTpoeHue KIeTKH (pacTeHus, )KUBOTHBIE, IPUObI) U KIIETOUHBIE BKIFOUEH s
(kpaxmail, KapOTHHOUIBI, XJIOPOILJIACTHI, XPOMOTLIIACTHI )»
[ToaroroBka MUKpOTIpENapaToB, HAOIIOACHNUE C TOMOIIBI0 MUKPOCKOIIA, BHISBICHUE PA3TIUYNA MEXKIY
M3y4aeMbIMU 00BbEKTaMu, (OPMYITHPOBAHUE BHIBOJOB
IIpakTHyeckoe 3ansaTHe Ne 1 2 2
Bupychble u 6akrepuansubie 3a001eBanus. OOIIKe MPUHIMITBI HCTIOIb30BAHMS JIEKAPCTBEHHBIX BEILIECTB.
OcoOeHHOCTH TPUMEHEHUsT aHTUOMOTHKOB. [IpeacTaBneHne yCTHbIX COOOLIECHH ¢ TPe3eHTalUEH,
MOJrOTOBJIEHHBIX MO MEPEYHIO HCTOYHUKOB, PEKOMEHAOBAHHBIX TPENOIaBATENIEM
Tema 1.3 OcHOBHOE coJiep:KaHue 4
CtpyKkTypHO- Teoperuueckoe o0yueHue 2 1
(GynkumoHanbHele | Xpomocomuas Teopus T. Moprana. CTpoeHre XpoMOCOM. XPOMOCOMHBIH HA0OP KIETOK, TOMOJIOTUYHbIE
(bakTopbI HErOMOJIOTMYHBIE XPOMOCOMBI, TaIJIOUTHBINA U AuTionHbId Habop. Hykmeunnossie kucnotel: JJHK, PHK




HACJICJICTBEHHOCTH | HAXOXACHUE B KJIETKE, UX CTPOCHHE U PYHKIMH. MaTpruHbIe POIIECCHI B KJIETKE: PeIUTUKAIHs, OMOCHHTE3
Oenka, pernapanus. [ eHeTHUECKU KO 1 €ro CBOMCTBA
IpakTuyeckoe 3ausTue Ne 2 2 2
Pemenue 3a1a4 Ha onpeesieHne NO0CIe10BaTEIbHOCTH HYKIEOTHA0B, aMUHOKHUCIIOT B HOPME U B CIIy4yae
M3MEHEHHUs MT0CIeI0BaTeabHOCTH HyKieotn 0B JTHK
Tema 1.4 OcHOBHOE coJiep:KaHue 2
Oo6men Bemects 1 | Teopernveckoe oGyyeHune 2 1
MpEeBpAIEHUE [TonsTHe MeTaboIM3M. ACCUMMWIIALINS U TUCCUMUIISALINS — BE CTOPOHBI MeTabonu3ma. Turel oOMeHa
SHEPTHUH B KIIETKE BEILECTB: aBTOTPOPHBIN U reTepoTpodHBIN, a3poOHBIN 1 aHa3poOHBIN. [1nacTuueckuit oOMeH. POTOCHHTES.
XeMOCHHTE3
Tema 1.5 OcHOBHOE coiep:KaHue 4
Kusnenneli iukin | Teopernueckoe odydyenue 2 1
KJIeTKH. MuTo3. Knetounslii ukii, ero nepuoapl. MUTO3, €ro CTauu U MPOUCXOIAIINE Mpolecchl. bruosornyeckoe
Meiio3 3HaYeHue MuTo3a. Meiio3 u ero craauu. [loBenenne xpomocom B meito3e. Kpoccunrosep. buonornueckuit
CMBICII MeH03a
IIpakrnyeckoe 3ansiTue Ne 3 2 3
KonTtpoabHas padora. MonekynspHblli ypOBEHb OPraHU3aLUN KUBOTO
Pa3nen 2. Ctpoenue u QyHKIHH OPraHnu3Ma 20
Tema 2.1 OCHOBHOE CO/Iep:KaHue 2
Crpoenue Teoperudeckoe o0yueHune 2 1
Opranusma MHOTOKJIETOYHbIE OPTaHU3Mbl. B3aMOCBS3b OPraHOB U CUCTEMbI OPraHOB B MHOTOKJIETOYHOM OpraHu3Me.
I'omeocTa3 opranusma u ero nojiepkaHue B MpoLecce KU3HeIeITeIbHOCTH
Tema 2.2 OcCHOBHOE CO/Iep:KaHue 2
Dopmbl Teoperudeckoe o0yueHune 2 1
Pa3MHOXKCHUS ®opMBbI pa3MHOKEHHUs OpraHu3MoB. becnonoe 1 nmonoBoe pazMHOkeHHe. Buapl 6ecronoro pa3MHOKEHUS.
OpraHu3MOB [TonoBoe pazmHoxkeHue. ['amerorenes y xuBoTHbIX. Criepmarorenes u oorenes. CTpoeHne MoJOBBIX
kieTok. Omio1I0TBOpeHne
Tema 2.3 OcHOBHOE CO/Iep:KaHue 2
Onrorenes Teoperuyeckoe oGyuenue 2 1
pacTeHun, WuauBuyanbHOE pa3BUTHE OPraHu3MOB. DMOpHoreHes u ero craauu. IloctaMOproHaIbHbIN IepuoI.
KUBOTHBIX U Craguu mocTAMOPUOHATFHOTO Pa3BUTHUS y KUBOTHBIX U YenoBeka. [IpsMoe u HempsiMmoe pa3BUTHE.
YCIIOBCKA buonorundeckoe crapenue u cMepTb. OHTOr€HE3 PaCTEHUI
Tema 2.4 OcHoOBHOE coep:kaHue 4
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3aKOHOMEPHOCTH Teopernyeckoe o0yueHune 2 1
HacJe10BaHus OcHOBHBIE TIOHATHS TEHETUKU. 3aKOHOMEPHOCTH 00pa3oBaHus ramet. 3akonsl . Mennens
(MoHOTHOpHTHOE M TOJUTHOPUAHOE CKpemrBanue). BzanmoeiicTBre reHoB
IIpakTnueckoe 3ansaTHe Ne 4 2 2
Pemenue 3a1auy Ha onpeesieHne BEPOATHOCTH BOSHUKHOBEHHUS HACJIEICTBEHHBIX IPU3HAKOB [P MOHO-,
II¥-, TIOJIMTHOPHUTHOM U aHAIM3HUPYIOMIEM CKPEIUBAHUH, COCTABICHUE TCHOTHITMYECKUX CXEM
CKpEILMBAHUS
Tema 2.5 OcCHOBHOE cOolep:KaHue 4
CuernieHHoe Teoperudeckoe o0yueHune 2 1
HacJieI0BaHUe 3akonsl T. Moprana. CuenjieHHOe HaclieJJoBaHUE T€HOB, HapylleHue cuemenus. Hacnenosanue
MIPU3HAKOB MIPU3HAKOB, CLIETJIEHHBIX C M10JIOM
IpakTuueckoe 3ansrue Ne 5 2 2
Pemenue 3a1ay Ha onpe/iesieHne BEPOATHOCTH BOSHUKHOBEHHUS HACJIEICTBEHHBIX MPU3HAKOB MpHU
CIIETUIEHHOM HAacCJIeI0BaHUH, COCTaBJICHNE T€HOTUIMHYECKUX CXEM CKPEIMBaHUS
Tema 2.6 OcCHOBHOE CcO/Iep:KaHue 6
3aKOHOMEPHOCTH Teoperuyeckoe o0yueHue 2 1
M3MEHYHUBOCTH W3MeH4YMBOCTH MPU3HAKOB. B/l N3MEHYMBOCTH: HACIEICTBEHHAS U HEHACIIECTBEHHAs. 3aKOH
TOMOJIOTUYECKHX PSI0B B HacnencTBeHHo n3menunBoctr (H.W. BaBuno). MyranronHas teopust
M3MEHYMBOCTU. Bupl MyTanuii 1 npuyMHbI UX BO3HUKHOBeHMA. Kapuotun uenoseka. Hacnencrsennsie
3a00seBaHus yenoBeka. [ eHHbIe 1 XpOMOCOMHBIE 00JIe3HH uenoBeKka. bone3nu ¢ HacaeacTBEHHOU
IIPEPACIIOI0KEHHOCThIO. 3HaYCHNE MEUIIMHCKOM I€HETUKHU B MPEIOTBPAIIEHUH U JIEYCHUN
IeHETUYECKUX 3a00J1eBaHUH YeI0BeKa
IIpakTHyeckoe 3ansaTHe No 6 2 2
Pemienue 3a1a4 Ha onpeneneHre TUIIA MyTalluK [IPU [Iepeaye HacleCTBEHHBIX IPU3HAKOB, COCTaBIICHUE
IeHOTUIIMYECKHX CXEM CKpEIMBaHUs
IIpakTHyeckoe 3ansaTHe Ne 7 2 3
KonTpospHast padota. CtpoeHue u pyHKIMN opraHu3ma
Paznen 3. Teopus 3Bonionun 6
Tema 3.1 OcCHOBHOE CO/Iep:KaHue 2
Hcropus TeopeTnueckoe o0yueHue 2 1
3BOJIFOIIMOHHOTO IepBrie sBomonnonnslie koHuenuu (K.b. Jlamapk, XK.JI. Broddon). IBomrononHas teopust Y. JlapBuHa.
yUEHHUS. CuHTeTHn4ecKast TEOPHsI BOJIIOLMY U €€ OCHOBHBIE MIOJIOKEHUS.
MuxkposBoJtronus Muxposomtonus. [Tomysanus kak aIeMeHTapHas €IMHULA 3BOIIOLUH. [ eHeTHUeCKne OCHOBBI SBOJIFOLIUH.

DneMeHTapHble (aKTOPBI ABOTIOIMHU. EcTecTBeHHBINH 0TOOP — HANpaBJIAIOMIMKA (aKTOP 3BOIOLUH.
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Buoo6pa3oBanue Kak pe3yabTaT MUKPOIBOJIOIUH

Tema 3.2 OcHOBHOE coJiep:KaHue 2
MaxkpoaBostonusi. TeopeTnueckoe odyueHue 2 1
Bosuuknosenne u | Makpoasoutorust. opmbl 1 OCHOBHBIE HarpasiieHust MmakposBostionuu (A H. Ceseprios). ITytu
Pa3sBUTHE XKHU3HU HA | HOCTIDKEHHsI OMojiornyeckoro nporpecca. Coxpanenue OuopazHooOpasus Ha 3emiie.
3emiie I'unote3sl 1 TeOpHH BO3HUKHOBEHUS KM3HU Ha 3emite. [losBIeHne epBhIX KIETOK U MX 3BOJFOIIHSL.

[IpokapuoTsl 1 9ykapuoThl. [IporcxoxaeHrne MHOTOKIIETOYHBIX OpraHn3MOB. BO3HHKHOBEHHE OCHOBHBIX

1[apCTB 3YKapHUOT
Tema 3.3 OcHOBHOE coJiep:KaHue 2
[Ipoucxoxnenue Teoperuyeckoe o0yueHue 2 1
YeJoBeKa — AHTpormoJiorus — HayKa o yenoBeke. CucreMaTHueckoe NoJiokeHue yenoneka. CXo/ACTBO U OTIIMYUS
aHTPOIIOTEHE3 YesloBeKa ¢ )KMBOTHBIMHU. OCHOBHBIE CTa/IMM aHTPOIIOT'€HEe3a. DBOJIIOLINS COBPEMEHHOTO YeJIOBEKa.

UYenoBeueckue pachl U UX €AMHCTBO. BpeMst u myTu pacceseHus yeioBeKa 1o IIIaHeTe.

[Iprcnoco61eHHOCTD YeoBeKa K Pa3HbIM YCIOBUSM CPEbl
Pa3nes 4. JxkoJiorus 18
Tema 4.1 OcCHOBHOE CcO/Iep:KaHue 2
DKOJIOTHYECKHUE Teoperuyeckoe o0yueHue 2 1
(axTopbI U cpebl Cpenbl 0OuTaHUs OPraHU3MOB: BO/IHAS, HA3EMHO-BO3/AYyIlIHAs, TOYBEHHAs, BHYTPUOPTraHU3MEHHaS.
KU3HH OU3NKO-XUMHUYECKHE 0COOEHHOCTH cpesi 0OuTaHusi opranu3moB. [IpucnocoOnenust opraHu3MoB K )KU3HH B

pasnbix cpenax. [lonstue skonoruueckoro pakropa. Kinaccuduxauus skonoruueckux paxroposn. [IpaBuso

muanMyMa tO. JInbuxa. 3akon TonepantHoctu B. llendopna
Tema 4.2 OCcHOBHOE CO/Iep:KaHue 4
[Honmynauus, Teoperuyeckoe o0yueHue 2 1
COOOIIECTBA, DKoJOTHYecKasi XapaKTepUCTHKa BUJA U MOMYISAINKN. DKOJIOTHYecKas: HUIA BUJA. DKOJIOTUYECKUE
9KOCUCTEMBbI XapakTepucTuky nomysasuu. CooOiecTBa u 3KocucTeMbl. buorieHos u ero ctpykrypa. CBsizu MexXIy

opranu3zMamu B 6uorieHoze. CTpyKTypHbIE KOMIIOHEHThI SKOCHCTEMBI: TIPOAYLIEHTHI, KOHCYMEHTHI,

peayneHTsl. KpyroBopoT BeniecTB v MOTOK SHEPTUH B 3KocucTeMe. Tpoduueckue ypoBHH

IIpakTHyeckoe 3anaTHe Ne 8 2 2

Tpoduueckue nenu u cetu. OCHOBHBIE TTOKa3aTeNM IKOCHCTEMBI. briomacca u nmpoaykius. DKOJIOTUYECKHe

MUpaMUIbl Ykces, OMoMacchl ¥ sHepruu. [IpaBuiio nupaMusl SHEPruu.

Perienne npakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3a/laHUM 110 MEPEHOCY BEIECTBA U SHEPTUU B

HKOCHUCTEMAX C COCTaBJICHUE TPO(PUUECKUX Leneil u nupamMul 6MoMacChl U SHEPTUU
Tema 4.3 OcHoOBHOE coep:KaHue 2
buocdepa - Teopernyeckoe o0yueHue 2 1
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rio6anpHas buocdepa — xxuBas o6onouka 3emnu. Pazsutue npeacrasnenuii o 6mochepe B tpynax B.U. Bepraackoro.
HKOJIOTUYECKast Ob6nactu 6uocdeps! U ee KOMIOHEHTHL. JK1BOE BemecTBo 6uocdepsl U ero GyHKINH.
cucrema 3aK0OHOMEPHOCTH cyliecTBoOBaHus Orochepnl. OcobeHHOCTH OUOChEphl Kak III00aTbHON 3KOCUCTEMBI.
JluHamuveckoe paBHOBecHe B Onocdepe. KpyroBopoTsl BemecTB 1 OMOre0XUMHYECKUE IUKJIBI.
I'mo0asbHBIE HKOJIOTHYECKUE TPOOIIEMBbI COBPEMEHHOCTH
Tema 4.4 OcHOBHOE coJiep:KaHue 4
Bnusinue TeopeTnueckoe odyueHue 2 1
AQHTPOTIOTCHHBIX AHTpOTIOTeHHBIE BO3/IeHCTBHSI HA Onocdepy. 3arpsi3HeHHs KaK BUJ aHTPOTIOT€HHOTO BO3JICHCTBUSI.
(axropos Ha AHTponoreHHsle Bo3/ielicTBUS Ha aTMocdepy. BosnelicTBus Ha rugpocdepy. Bo3aeiictBus Ha aurocdepy.
ouochepy AHTpOTIOTEHHBIE BO3/ICHCTBHSI HA OMOTHYECKHE COOOIIecTBa. YTIIyOJIEHHO N3Yy4alOTCsl OTXO/IbI, CBSI3aHHBIE
C OmpeJIeIeHHOM npodeccren/crennalbHOCThIO
IpakTuyeckoe 3ansTue Ne 9 2 2
[TpakTndeckoe 3ausTHE «OTXOIBI MPOU3BOACTBAY
*B ToM 4yucie npogecCHOHATbHO-OPHEHTHPOBAHHOE CO/IEPKAHUE IPAKTHYECKOI 0 3aHATHS
[Mpaktudeckoe 3ansTHE «OTXOABI MPOU3BOACTBAa». Ha 0cHOBE (hepepanbHOTO KiTacCU(PUKAITHOHHOTO
KaTaJiora OTXOJ0B OTIPENENATh KIacC OMAacHOCTH OTXOJIOB; arperatHoe COCTOSTHUE U (U3NIECKYI0 popMy
OTX0JI0B, 00pa3yrouIuxcs Ha paboueM MecTe / Ha 3Tanax MpOoU3BOJCTBA, CBA3aHHbIE C OMPEIEICHHOMN
npodeccuei/crnenaTbHOCTHIO
Tema 4.5 OCcHOBHOE CcO/Iep:KaHue 6
Biusaue Teoperudeckoe o0yueHnune 2 1
COoMaJIbHO- 3,Z[OpOBBe 1 €TI0 COCTAaBJIAIOLINE. dDaKTopLI, MOJIOKUTEIBbHO M OTPULIATEIILHO BJIMAIONINE HA OpPraHu3M
9KOJIOTMYECKUX yenoBeka. [IpoGiieMa TeXHOTEHHBIX BO3ICHCTBUI Ha 3I0POBbE YENOBEKA (AIEKTPOMArHUTHBIE MOJIS,
(akTopos Ha ObITOBast XUMUS, U30BITOUHBIEC ITYMBI, paJUallvs U T.I1.). AJanTanus opraHu3Ma 4yeioBeka K (hakropam
310pOBbE YEJIOBEKA | okpyxKatouieil cpeapl. [Ipunnumnel popmupoBanus 310poBbecOeperaroniero nopeaeHus. duznueckas
AKTUBHOCTb U 3/10pOBbE. BHOXUMUYECKUE acTIeKThl PAllMOHAIBHOTO MUTAHUS
JlabopaTopHas padora Ne 2 2 3
JlaboparopHas paboTa «YMCTBEeHHasi pabOTOCTIOCOOHOCThH)
OBnaseHue MeTojaMH OIpeIeIeHHs ToKa3aTeseil yMCTBEHHOM paboTOCIOCOOHOCTH, 0ObSICHEHHE
MOJIyYEHHBIX Pe3y/IbTaTOB U (GOPMYIHPOBAHKE BBHIBOIOB (MMCHbMEHHO) C UCIOJIb30BAHUEM HAYYHBIX
MIOHATUN, TCOPUH U 3aKOHOB
*B ToM uncJe npodeccHOHATLHO-OPHMEHTHPOBAHHOE CO/IepKaHNe J1a00paTOPHOI0 3aHATHUS
B kagecTBe TpUITEPOB CHIKAIOLIIUX PAOOTOCIIOCOOHOCTD UCTIOIb30BaTh YCIOBHS OCYILECTBICHUS
npodeccHOHaBHON AEATENILHOCTHU: IIIyM, TEMIIepaTypa, (pu3ndeckas Harpyska u T.1I.
Ipakruueckoe 3ansTue Ne 10 2 3
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\ KouTtponsHas padora. TeopeTndeckue acreKThl IKOJIOTUN \

IIpodeccuonaIbHO-OPHEHTHPOBAHHOE coJep:KaHue (B (popMe MPaKTHYECKON MOATOTOBKH)

Paspnen S. buoJiorus B :KU3HH 8
Tema 5.1 OCHOBHOE CcO/lep:KaHue 4
buortexHnonoruu B TeopeTnueckoe odyueHue 2 1
JKM3HHU KaXKIOTO buoTtexHonorus kak Hayka v pou3BoJACTBO. OCHOBHbBIE HANPaBIEHUS COBPEMEHHON OMOTEXHOJIOTHH.

Mertoap! OnotexHosoruu. OObEeKThl OMOTEXHOJIOTHH. JTHKA OMOTEXHOJIOTHIECKUX U TEHETHYE CKUX

sKcnepuMeHToB. [TpaBuia norcka u aHanu3za OMO3KOJIOTHYECKON HH(POPMAIIUU U3 PAa3INYHbIX HCTOUHUKOB

(Hay4Has 1 yueOHO-Hay4yHas JIUTepaTypa, CpeJICTBAa MacCOBOM MH(popMaIy, ceTb MIHTepHET u apyrue)

IIpakTnueckoe 3ansaTue Ne 11 2 2

Keiicbl Ha aHanu3 HHGOPMALMH O HAYYHBIX JOCTHKEHUSAX B 00JIACTH F'€HETHYECKUX TEXHOJIOTUH,

KJIETOYHOM MHXEHEepUH, MUILEBbIX OMOTEXHOJIOT M. 3aluTa Kelca: IpeCTaBlIeHNue Pe3ylIbTaTOB PELICHUS

KeWCoB (BBICTYIIJICHHUE C MTPEe3eHTAINel )
Tema 5.2 OcCHOBHOE CcO/Iep:KaHue 4
buorexnonorun B | IlpakTuyeckoe 3ansrue Ne 12 2 2
IIPOMBIIIJICHHOCTH | Pa3BuTHE IPOMBILIIEHHON OMOTEXHOJIOTHUI U €€ TPUMEHEHHE B )KU3HU YeJI0BEeKa, MOUCK U aHAIU3

nH(OpMAaLIUU U3 PA3IMYHBIX UICTOYHUKOB (Hay4yHas U yueOHO-Hay4YHas TUTepaTypa, CpeAcTBa MaccoBOM

nHpopMmanuu, cetb IHTEepHET U Ipyrue)

Keiicel Ha aHanmm3 nHGOPMAIMK O PA3BUTHH MPOMBIIIJIECHHOW OMOTEXHOJIOTHM (TI0 TPYIIIaM)

IIpakTHyeckoe 3ansTHe Ne 13 2 3

3amura keiica: [IpeacraBienne pe3ynbTaTOB PEIICHUs KEHCOB (BBICTYIUICHHE C MTPE3CHTAIUEH )

JAudpepeHupoBaHHbIi 3a4eT 2 3
Bcero: 72

JUi1sl XapaKkTepHCTHKH YPOBHSI OCBOCHHS y4eOHOr 0 MaTeprasa HCIOIb3YIOTCS CICAYIONMNE 0003HAYCHUSL:
1. — 03HAaKOMUTENBHBIN (Y3HaBaHHE PaHEE U3YUCHHBIX 00BEKTOB, CBOKMCTB);
2. — penpoAyKTUBHbIH (BBIIOIHECHUE JCATEIBHOCTH 110 00pa3Ily, HHCTPYKIUH HITH IO PYKOBOACTBOM)

3.~ npoayKTUBHbIH (11anupoBanue u camocroarensnoe BBIIIOJIHCHUE ACATCIbHOCTH, PCIICHUC HpO6HeMHBIX Saﬂaq)
poOJIEMHBIX 33/1a4)
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3. YCJIOBUSA PEAJIMZALIUU ITPOTPAMMBLI YYUEBHOTI'O TIPEJIMETA
3.1. TpeOoBaHUsA K MATEPHAJbHO-TEXHUYECKOMY 00ecIe4eHUI0

JUist peanu3auuy mporpaMmbl 00si3aTeNbHbIE YYEOHBIE MPEAMETHI JTOJKHBI
ObITh MPEIYCMOTPEHBbI CIEAYIOIIHE cheuuaibHble mnomemeHus: KaOuner
«buonorun», OCHalIEHHBI 00OpyAOBaHHEM: MeOelb, JA0CKa, MEJ, HarJsJIHbIe
nmocoousi (KOMIUIEKThI Y4eOHBIX TaOIMI, IMJIAKaTOB), TEXHUUYECKUMHU CPEJCTBAMU
oOy4eHHMsI: KOMIIBIOTEp C YCTPOMCTBAMHU BOCIPOM3BENICHUS 3BYyKa, MPHUHTED,
MYJIbTUMEIUA-TIPOCKTOP C IKPAHOM, YKa3Ka-MPE3CHTEP AJIs IPE3CHTALUN.

JlaGoparopusi, ocHalleHHass OOOpYyJAOBaHUEM JJisi TPOBEICHUS 3aHATHI:
MHUKPOCKOIBI, CEKYHIOMEp, TOHOMETp, JabopaTopHas mocyaa (TpoOUpKH,
MOJICTaBKH ISl IPOOUPOK, MUHIETHI, MECOK, CTYIKH C MECTUKAMHU, MIPEIMETHBIE U
NOKPOBHBIE  CTEKJIa,  CTEKJSHHbIE  MaJOYKH,  [pPEnapoBajbHbIE  WIJIbI,
dbunpTpoBanbHas Oymara (caiipeTku), CTakaHbl) TUMNEPTOHUYECKUM PpPacTBOP
xjopuna Hatpus, 3%-HBIII pacTBOp IMEPOKCHUIa BOAOPOJA, PacTBOp Homa B
HOIMCTOM Kalluu, TIULEPHUH, KIyOHH KapToQes, JUCT AJI0JIeU KaHAJICKOM, 0/
psAOMHBI OOBIKHOBEHHOM (psIOMHBI WM TOMaTa), JIyK permyaThlid, pa3BeJCHHbIC B
BOJIE JIPOKIKH).

3.2. UupopmanuonHoe odecnevyeHne peaju3anu NporpaMmmbl

1. Jlns peanu3anuul MporpaMMmbl OMOJIMOTEYHBIM (DOHJI WMEET IeYaTHbIE
W/WIK  DJEKTPOHHbIE  OOpa3oBaTelibHbIE W UH(OPMAIMOHHBIE  PECYPCHI,
pPEKOMEHIOBaHHbIE /111 UCIIOJIb30BaHUS B 00pa30BaTEIbHOM IPOIIECCe, HE CTapIlle
5 JeT ¢ MOMEHTa U3/1aHus.

2. PexomeHnyeMble nieyaTHbIE U3IaHNUS.

OcHOBHBIE NTeYaTHbIE U3IAHUS:

1. buonorus. 10-11 xnmacce (yriayOJeHHBIH yPOBEHB): YUSOHUK IS CPETHETO
obmero obpaszoanus / B. H. Spweirun [u np.]; mox ob6miedt pemakuueit B. H.
Apeiruna. — 2-e u3a. — Mocksa: U3narensctBo FOpaiit, 2022.

2. O6yxoB, JI. K. buonorus: KJIETKM W TKaHH: y4eOHOE IOCOOHE IS
cpeanero npodeccuonanpHoro oopazonsanus / JI. K. Ooyxos, B. H. Kupunenkosa.
— 3-e m31., nepepad. u gon. — Mocksa: M3gatensctBo FOpaiit, 2022. — 358 c.

3. buonorus: y4eOHUK W TPAKTUKYM [JIsi CPEAHETrO Mpo(decCHOHaTLHOTO
obpazopanus / B. H. Speirun [u ap.]; mox pexakuueit B. H. SApeiruna. — 2-e us .
— Mocksa: U3narensctBo FOpaiit, 2022. — 378 c.

DJIeKTPOHHbIE U3IaHMSI:
1. buonorus. 10-11 xmacc (yrimyOneHHBIH YPOBEHB): YUeOHUK TSI CPETHETO
obmero oOpaszopanust / B. H. Speirun [u 1p.]; mox obOmieit pemaknueir B. H.

SAperuHa. — 2-¢ w3n. — MockBa: M3patensctBo [Opaiit, 2022. — 357 c¢. —
(Hapomnoe npoceemenue). — ISBN 978-5-534-15630-0. — TekcT: 3aeKTpOHHBIN
/l O6pa3zoBartenbHast matdopma Opaiit [caiiT]. — URL:

https://urait.ru/bcode/509241


https://urait.ru/bcode/509241

2. O6yxoB, Jl. K. buonorus: xiaeTku ¥ TKaHU: ydeOHOe mocoOue s
cpeanero npodeccuonanpHoro oopazosanus / JI. K. O6yxos, B. H. Kupunenkosna.
— 3-e u3., nepepad. u non. — Mocksa: M3gatensctBo HOpaiit, 2022. — 358 c.
— (IIpodeccuonansHoe obOpazoBanue). — ISBN 978-5-534-07499-4. — Tekcr:
anekTpoHHbI // OOpaszoBatenbHas 1iatdpopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/494034

3. buonorus: y4yeOHUK M MNPAKTUKYM [JIsl CPEAHEro Mpo(ecCHOHaTbHOrO
obOpazoBanus / B. H. Slpeirun [u ap.]; noa pexakuueit B. H. SApsiruna. — 2-e us.

— Mockga: UznarenbctBo HOpaiit, 2022. — 378 c¢. — (IIpodeccuonanbHoe
obpazoBanue). — ISBN 978-5-534-09603-3. — TekcT: »dJeKTpOHHBIH //
O6pazoBarenbHas mathopma FOpaiir [caiiT]. — URL:

https://urait.ru/bcode/489661

JlonoJiHuTeIbHbIE HCTOYHUKU
1. Tetinop /. buonorusi: 8 3 . T. 1 / 1. Tewinop, H. I'pun, V. Crayt; non

pen.P. Conepa ; mep. 3-ro anrn. uza. — 14-e uzn. —M. : JlaGoparopusi 3HaHUI,
2022 — 454 c.

2. IlaBnoBa, E. M. Dxomorus: y4eOHMK W TPaKTUKYM JJIsi CpPEIHETO
npodeccuonansHoro odpaszosanus / E. U. [lasnosa, B. K. HoBukoB. — Mockaa:

N3narenscTBo FOpaiit, 2022. — 190 c.

3. Epemuenko, O. 3. buosorus: yuenue o 6uocdepe: yuebHoe mocodue aist
cpeanero npodeccuoHanbHoro obpaszoanus / O. 3. Epemyenko. — 3-¢ wusn.,
nepepad. u norn. — Mocksa: M3natensctBo Opaiit, 2022. — 236 c.

4, bounos, JI. H. DOxosorusi: yueOHOe mocoOue Mg CpPEIHEro
npodeccruonansHoro obpaszosanus / JI. H. bmunos, B. B. Ilomskosa, A. B.
Cemenua ; mox o6meit penakmueit JI. H. bnunoBa. — Mocksa: M3matenscTBO
FOpaiit, 2022. — 208 c.

5. bproxanp, ®. ®. IIpombinuieHHas skojorus: yaeonuk / ®.D. bproxans,
M.B. I'padxuna, E.E. CnobusaxoBa. — MockBa: ®OPYM: UH®PA-M, 2022. —
208 c.

6. Hecmenoa, H. H. Dxomorust demoBeka: yu4eOHUK M TPAKTUKYM JIJIs
cpeadero mpodeccuoHanpHoro oopazosanms / H. H. HecmemoBa. — Mockaga:
MznarensctBO KOpaiit, 2022. — 157 c.

7. buonoruss gns mpodeccuii W CHENHAIBHOCTEH TEXHUYECKOTO U
€CTEeCTBECHHO-HAYYHOT'0 TIpoduiei: YIeOHUK U1 CTYA. YIPSKICHUA cpea. mpod.
obpasoBanus / B. M. Koncrantunos, A. I'. Pezanos, O. E. ®aneeBa; nox pexa. B.
M. KoncrantuHoBa. — M.: M3gatenbckuii ieHTp «Akanemusi», 2016/ — 336 c.
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4. KOHTPOJIb 1 OEHKA PE3YJIbTATOB OCBOEHHUSA YYEBHOI'O
HNPEIMETA

KoHTpone u  omeHka  pe3ylbTaToB  OOy4YeHUS  OCYLIECTBISETCS
IIpENOAAaBaTeIeM B  IPOLECCE MPOBEACHUS  NPAKTUYECKUX  3aHATUM U
1a00paTOpHBIX PabOT, TECTUPOBAHMS, a TAKXKE BBHIOJHEHUS OO0YYalOIIMMUCS
WHIUBUAYAIbHBIX 3aJaHUi, MPOEKTOB, HccieqoBaHUil. Pe3ynbratbl 00ydeHus
OTPEJIENSIIOT, YTO O0yvaromuecs IOJDKHBI 3HaTh, IOHUMATh U JAEMOHCTPUPOBATH
I10 3aBEPIICHUHN U3YUYEHUS TUCIUIIINHBI.

Jist hopmMupoBaHus, KOHTPOJIS U OLIEHKH PE3ylIbTaTOB OCBOCHHS y4eOHOMU
JVCLUUIUIMHBI UCIIOJB3YETCSI CUCTEMA OLIEHOYHBIX MEPONPUITUH, TPEACTABIAIOIAS
co0Ol KOMIUIEKC YYE€OHBIX MEpPONpPUITUH, COTJACOBAaHHBIX C pPE3yJIbTaTaMH
oOydyenuss u cdopmynupoBanHbix ¢ yderom @OI'OC COO (nmpeameTHbIC
pesynbratsl o aucuurinie) u I'OC CIIO.

[IpoMesxyTouHas aTTecTallsl YCTaHOBJIEHA B BUAE AUQPPEpEeHIUPOBAHHOTO
3a4era.



O01as KoMneTeHus

Paszgen/Tema

T OLeHOYHBIX MEPONIPUATHH

Pa3nen 1. Knerka — cTpykTypHO-
¢GyHKIHOHAIbHAS eIMHULIA YKUBOT'O

KonTponpnas pabora «MoJIeKylIsIpHBIA YPOBEHb
OpraHu3aluy KUBOTOY

OK 02

Buonorus kak Hayka. O0mas XxapakTeprCcTUKa )KU3HH

3anosHeHne TaOIUIBI C OIMMCAHUEM METOIOB
MUKPOCKOITHPOBAHHUS C UX IOCTOMHCTBAMU H
HEJIOCTATKaAMH.

3anonHeHne TaOIUIBl «BKiIa y9eHbIX B pPa3BUTHE
OHOJIOr UM

3armoTHeHHE CPABHUTEITHLHOM TAOIHUIIBI CXOJICTBA U
pa3IUYHIA )KUBOTO U HE )KHUBOTO

OK 01
OK 02
OK 04

CtpykTypHO-()YHKIIMOHAIbHAS] OPraHU3aIMs KIETOK

OueHuBaemasi TUCKYCCHS IO BOTIPOCaM JIEKITUH

Pa3paboTka MEHTaILHON KapThI MO KIACCU(DUKAITUN KIETOK U
HUX CTPOCHUIO HA IIPO- U OYKAPUOTHUYCCKHUX U I10 HapCTBaM B
MUHH IpyImIax

BrimonHeHue 1 3ammTa J1abopaTopHBIX padoT:

«CTpoeHue KIeTKU (pacTeHus, )KUBOTHBIC, TPUOBI) U
KJICTOYHBIE BKJIIOUEHUS (Kpaxmall, KapOTUHOU/IBI,
XJIOPOILIACThI, XPOMOTLIACTBI)»

[IpakTruueckoe 3anstue. [IpencraBienne yCTHBIX COOOIIEHUI
C TIpe3eHTalnel, TOArOTOBIEHHBIX 110 NEPEYHIO0 UCTOYHUKOB,
PEKOMEH/I0BAaHHBIX MPEINO/IaBaTeIeM

OK 01
OK 02

CtpykTypHO-(YHKIIMOHATBHBIE (DAaKTOPBI
HACJIEJICTBEHHOCTHU

DpoHTaTBHBINA OITPOC

Pa3paboTka rioccapus

Pemenue 3a1a4 Ha onpesesieHue NOCIe10BaTeIbHOCTH
HYKJIEOTH/I0B, aMUHOKHCIIOT B HOPME U B Clly4yae U3MEHEHUs
noclneaoBareabHocTy HykiaeotuaoB JJHK

OK 02

OOmeH BCIICCTB U IIPECBPAICHHUEC DHCPI'MU B KIICTKE

OpoHTANIBHBIN 0IIPOC
3anojgHeHne CPaBHUTEIHLHOM TaOIUIBI XapaKTEPUCTUK
TUTIOB OOMEHa BEIECTB

OK 02
OK 04

JKusHeHHBIN UK KIIeTKU. MuTto3. Meiio3

OO6cyxeHre o BOpocaM JIEKIUH
Pa3pa0oTka JeHTbl BpEMEHU JKU3HEHHOTO IIHKIIa

Pazgen 2. Ctpoenue u pyHKIMH Opranu3ma

KontponsHas padora “Crpoenue u pyHKIMH opraHuzma’”




OK 02
OK 04

Crpoenue opranuzma

OuenuBaemasi AUCKYCCHS

Pa3paboTka MeHTaIbHON KapThl TKAHEH, OPraHOB U CUCTEM
OpraHoOB OPraHU3MOB (PacCTEHMUs], )KUBOTHBIE, YEJIOBEK) C
KPaTKOH XapaKTePUCTUKON UX (HyHKIUI

OK 02

@opMbI pa3MHOKEHUS OPTaHU3MOB

@pOHTAIBHBIN ONPOC
3anojaHeHue TabauLbl ¢ KPaTKOM XapaKTepUCTUKON U
npuMepaMu GOpM pa3MHOKEHHUST OPraHU3MOB

OK 02
OK 04

OnToreHes paCTeHI/II\/JI, JKHUBOTHBIX H YCJIOBCKA

Pa3paboTka JIeHTBI BpEMEHU C XapaKTEPUCTUKON TAIOB
OHTOTr€HEe3a OTJEIbHON IPYNIION KUBOTHBIX U YEJIOBEKA 110
MHKpOTpyHam

Tect/onpoc

CocTaBiieHHE JKM3HEHHBIX IMKJIOB PACTEHUM MO OTAEIaM
(MOXOBHU/THBIE, XBOIIIEBUHBIC, TAIOPOTHUKOBHUIHBIE,
TOJIOCEMEHHBIE, TTIOKPHITOCEMEHHBIE)

OK 02
OK 04

3aKOHOMEPHOCTH HACJIEAOBaHUS

Pa3paboTka rioccapus

DpoHTaTBHBINA OITPOC

Tect nmo Bonmpocam JIEKIIUU

Pemenue 3a1a4 Ha onpezieieHue BEPOSATHOCTU
BO3HHUKHOBEHUS HACJIEJICTBEHHBIX MPU3HAKOB MTPU MOHO-,
ITU-, TOJIMTUOPUAHOM U aHAJM3UPYIOIIEM CKPELIUBaHUH,
COCTaBJIEHUE T€HOTUITUYECKUX CXEM CKpEIIBaHUS

OK 01
OK 02

CLIGHJ'ICHHOG HaCJICJOBAHUC ITPHU3HAKOB

Tect

Pa3paboTka riaoccapus

Pemenue 3a1au Ha onpeeieHre BEPOITHOCTH
BO3HUKHOBEHHUSI HACIIEJCTBEHHBIX MPU3HAKOB IIPH
CLIENIJIEHHOM HAacJIeA0BaHUN, COCTABJIEHUE M'€HOTUITHYECKUX
CXEM CKpEIIMBaHUS

OK 01
OK 02
OK 04

3aKOHOMepHO CTH UIBMCHYHNBOCTHU

Tecr.

Pewienue 3aga4 Ha onpeneneHue TUIla MyTaluy Ipyu
repesavye HacJaeACTBEHHBIX IPU3HAKOB, COCTABICHUE
TEHOTUIIMYECKUX CXEM CKPEIIMBAHUSA

Pa3nen 3. Teopusi 3Bo/onnu

KontposnbHas pabdota “TeopeTnyeckrie aceKThl 3BOTIOLUU

23




JKU3HHU HA 3emiie”

OK 02 Hcropus sBomonnoHHOr0 yueHus. Mukpossositouus | OpoHTanbHbIN onpoc

OK 04 Pa3paboTka rioccapusi TepMHUHOB
Pa3paboTka 1leHThl BpeMEHH pa3BUTHS IBOJIFOLIMOHHOIO
yueHus

OK 02 MaxkposBosmtonusi. BosHukHoBeHHE U pa3BuTHeE )KU3HU |OlieHUBaeMasl TUCKYCCHs: UCII0Ib30BaHUE apryMEHTOB,

OK 04 Ha 3emie OMOJIOTUYECKON TEPMUHOJIOTMH U CUMBOJIMKU JUTSI
JI0Ka3aTeNIbCTBA POJICTBA OPTaHU3MOB Pa3HbIX
CUCTEMAaTUUYECKUX PYII
Pa3paboTka eHThl BpeMEHH BOSHUKHOBEHUSI U Pa3BUTHS
YKU3HU Ha 3emiie

OK 02 [IpoucxoxaeHue yenoBeKka — aHTPOIIOTEHES @pOHTABHBIN ONPOC

OK 04 Pa3paboTka JeHTHl BpeMEHU IPOUCXOXKACHUS YeTIOBEKa

Pasnen 4. IxoJsiorus

OK 01 DKoJjoruveckue (pakTopsl U CPebl KUZHU TecT no 3KOJOTHYECKUM (pakTOpaM U cpeiaM KU3HU

OK 02 OpraHu3MoOB

OK 07

OK 01 [Tomynsmwms, cooO1mecTBa, 3KOCUCTEMBI CocTaBiieHHE CXEM KPYroBOpOTa BEIIECTB, UCOJIb3YS

OK 02 MaTepHabl JICKIUU

OK 07 Pelienue npakTuKO-OpUEHTUPOBAHHBIX PACUETHBIX 3aJJaHUIM
10 NIEPEHOCY BEIIECTBA M SHEPIHH B HIKOCUCTEMAX C
cocTaBjieHUe Tpo(UUIEeCKUX Lenei u nupamua 6uomaccsl u
SHEpPIruu

OK 01 buocdepa - rimobanpHas 3KOJIOrHYECKas CUCTEMA OueHuBaemasi JUCKYCCHUS

OK 02 Tect

OK 07

OK 01,0K 02, OK 04, OK 07 |Bnusinue aHTponIOreHHBIX (PakTOpoB HA Orochepy Tect

1K 2.4 [Tpaktuyeckas padora “OTX0b! NPOU3BOJACTBA”

OK 02 BnusiHue conmanbHO-3K0JIOTHYECKUX (PAaKTOPOB Ha OuenuBaemasi AUCKYCCHS

OK 04 3I0POBBE YEIIOBEKA Beinosinenue nadopaTopHoit paboThl Ha BBIOOP:

OK 07 "VMcTBEeHHas paboToCcnocoOHOCTR",
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[IK 2.4

"Bausiaue abnotuyeckux (pakTopoB Ha YenoBeKa (HU3KUE U
BBICOKHE TeMIIeparypsl)"

Pa3aea 5. buoJiorust B ;KU3HU

3amura Keica: NpeICTaBlIeHHE PE3yJIbTaTOB PEILCHHUs
KeWCOB (BBICTYIUIEHHE C IIPE3EHTALUEH )

OK 01; OK 02; OK 04;

broTtexHonornu B ;KM3HU Kaxxaoro

Beolinonnenue kelica Ha aHanu3 HTHPOPMALUKM O HAYUHbBIX

IIK 2.4 JIOCTHIKEHUAX B 00JIACTU I'eHETUYCCKUX TEXHOJIOTHH,
KJIETOYHOM MHXEHEPUH, MUIIEBBIX OMOTEXHOJIOTUH (TI0
rpymnmam), IpeJcTaBlIeHUe Pe3yIbTaTOB pelIeHUs KeHCoB

OK 01 [IpompbInuieHHas OUOTEXHOJIOTHS BrinonHenue kelica Ha aHanu3 HHPOPMAIUK O Pa3BUTHH

OK 02 IPOMBIIIJIEHHON OMOTEXHOJIOTHH (TI0 TpyIam),

OK 04 IIPE/ICTABIICHHUE PE3YNIbTATOB PEIICHUS KEHCOB

[IK 2.4

OK 01; OK 02; OK ConuaabHO-3TUYECKUE aCIIEKThI OMOTEXHOIOT U BrimonHeHue kelica Ha aHainu3 HHpoOpMaIuu 00 STHYECKUX

[IK 2.4 acrmeKTax pa3BUTHsA OMOTEXHOJIOTHH (IO IpyImaMm),

MIpEeJICTaBICHUE PE3YIbTATOB PEIICHUS KECOB

OK 01, OK 02, OK 04 2
I1IK 2.4

broTexHoIorny 1 TEXHUYECKHUE CUCTEMBI

BrimonHeHue kelica Ha aHaM3 HH(POpPMAIIUK O pa3BUTHS
OMOTEXHOJIOTHI ¢ MPUMEHEHUEM TEXHUYECKUX CUCTEM (TI0
rpymmam), IpeCcTaBlIeHue Pe3yIbTaTOB pelIeHUs KeHCoB
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