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1. OBIIIASA XAPAKTEPUCTHUKA PABOYEW IPOIPAMMBI YYEBHOI'O
INPEAMETA BUOJIOI' A

1.1. MecTo iucuMIuIMHbI B CTPYKTYpe o0pa3oBaTtenbHol nporpammbl CI1O

O6meobpazoBarensHas auctuiimHa O/[.09 «buonorus» sBusercs ods3aTeIbHON
HJaCTbIO O6Hl€06p&30BaTCJ'II>HOFO OHUKJIa 06p330BaTCHLHOﬁ nporpamMmbl  CPCIHECTO
npodeccruonansHoro obpazoBanus B cooTBercTBuH ¢ PI'OC mo cmenumanbHOCTH
09.02.07 UudopmarioHHbIE CUCTEMBI U IPOTPAMMHUPOBAHUE

1.1. Mecro yueOHOro nmpeaMera B CTPYKType NPOrpaMMmblI NMOATO0TOBKHU
CIEeNATUCTOB CPe/IHero 3BeHa:

Hpez(MeT BXOIHUT B 06Hl606p330BaTeHBHBIﬁ IUKJI U U3Yy4acTCd Ha 0a3oBOM YpOBHE.

1.2. lNeanm u 3amaum y4eGHOro mnpeaMera — TPeGOBAHHS K Pe3yJbTAaTaM OCBOCHHSN
y4eOHOro npeamera:

Heas: QopMupoBaHue y CTYISHTOB MPEACTABICHHUS O CTPYKTYpHO- (DYHKIIMOHAIBHOU
OpraHu3alMi XMBBIX CHCTEM DPAa3HOIO paHra Kak OCHOBBI NPUHATHUS PEHIEHUH B OTHOLICHUU
00BEKTOB KMBOH MPUPOJIBI U B IPOU3BOJCTBEHHBIX CHTYAIUSX.

3agaun:

1) chopmupoBaTh MOHMMAaHHME CTPOEHMS, MHOTOOOpa3sHsi U OCOOEHHOCTEH JKMBBIX CHCTEM
pa3HOro YpOBHS OpraHU3allH, 3aKOHOMEPHOCTEH MpOTeKaHHsI OMOJOTMYECKHX IPOLECCOB U
SBJICHUA B OKpyXarollled cpeae, LEJIOCTHOM Hay4yHON KapTHUHBI MHUpPA, B3aMMOCBS3U U
B3aMMO3aBHCHUMOCTH €CTECTBEHHBIX HAYK;

2) pa3sBUTh yMEHHs ONpEAENSTh KMBbIE OOBEKTHI B MPUPOJE; MPOBOAMTH HAONIOACHHS 32
9KOCHCTEMAMH JIJIsl BBISIBIIEHUS] €CTECTBEHHBIX U aHTPOIIOTEHHBIX U3MEHEHHH, HHTEPIPETHPOBATh
pe3yibTaThl HAOIIOACHUH,

3)  cdopMHpOBaTh HABHIKM MPOBENECHUS TIPOCTEHIINX OHONOTMYECKHX JKCIIEPHMEHTATbHBIX
UCCIIEIOBaHUM C coOdIoZeHMeM TpaBui 0Oe3omacHOro obOpamieHuss ¢ OObeKTaMu U
o0opynoBaHuEM;

4) pa3BUTH yMeHHs MCIOJIB30BaTh MH(POPMAIMIO GHONOTMYECKOTO XapaKTepa U3 Pa3IMYHBIX
UCTOYHUKOB,;

5) chopmupoBaTh yMeHHS IPOTHO3UPOBATE MOCIEACTBHS CBOEH JeATENBHOCTH 10 OTHONIEHHUIO K
OKpyXaromied cpene, COOCTBEHHOMY 3/I0pOBbIO; OOOCHOBBIBaTb U  COOJIIOJATh  MeEpBI
PO UITAKTUKH 3a00JI€BaHUM.

6) cdhopmupoBaTh IOHMMaHNE 3HAYUMOCTH JTOCTIDKEHHUI GHOMOTHYECKOH HAYKH M TEXHONOTHI B
NPAaKTUYECKON NIEeATENFHOCTH YEJIOBEKAa, Pa3BUTHH COBPEMEHHBIX MEIUIMHCKHX TEXHOJIOTHH M
arpoOMOTEXHOJIOTHHA.



1.2.2. Ilnanupyemblie pe3ybTAaThl OCBOEHHs 001Ie00pa3oBaTe/JbHOM IUCHUIIMHBI B co0TBeTcTBUM ¢ PI'OC CIIO u Ha ocHoBe ®I'OC

Ccoo
Koa n IL1anupyeMbie pe3yabTaThl OCBOCHHS JUCIHILINHbI
HAHMEHOBaHHe
1
q)OPMHPyeMH“X Oo01mue I[I/ICIIPIHJII/IHaprIeZ
KOMIIeTeH Ui

OK 01. Beibupats
CIIOCOOBI peLICHUS
3a7a4
npodeccruoHanbHON
JeSITeTbHOCTH
HNPUMEHUTEIBHO K
pa3IMYHBIM
KOHTEKCTaM

B yacTH Tpy/10BOT0 BOCIIUTAHUS:
- TOTOBHOCTh K TPYIy, OCO3HAHHE IIEHHOCTH MaCTEepCTBa,
TpYIOIO0ue;

- TOTOBHOCTb K aKTHBHOM JE€SATEILHOCTH TEXHOJIOTMYECKOH H

COIIMAJILHOW HAIPABJICHHOCTH, CIIOCOOHOCTh WHUIIUHUPOBATH,

IJIaHUPOBATh u CaMOCTOATEIIBHO BBITIOJIHATH TaKYyHO
JESITCIIbHOCTD;
- UWHTEpeC K pammyHbM cdepam  TpodeccHOHATEHOM

JESTEIIBHOCTH,
OBnajeHne yHHUBEPCAJIbHBIMU Y4Y€OHBIMH I103HABATEIbHBIMU
JEHUCTBUAMMU:

a) 0a3oBble JJOrHYeCKHUe JeHCTBUSA:

- CaMOCTOATENbHO (OpMyNIHpOBaTh M aKTyaJlU3UpPOBATh
npo0sieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBJIMBaTh CYUIECTBEHHBIN MPU3HAK WJIM OCHOBAHUS JUIS
CpaBHEHHsI, KJIJaCCU(PUKALUU U 0000I1IeHNS;

- OINpEAENATh LIENU JEATEIBHOCTH, 3a7aBaThb NapaMeTpsl U
KPUTEPUN UX TOCTUKEHUS;
3aKOHOMEPHOCTH U

- BBISIBJISATH MIpOTUBOPCUUA B

c(OpPMUPOBAHHOCTh 3HAHHM O MeCTE€ M POJIM OHOJIOTUU B
CUCTEME Hay4HOTO 3HaHUus; (DYHKIHOHAIBHOM TpaMOTHOCTH
YeloBeKa JJIs PEelIeHUs )KU3HEHHBIX MPO0eM;

cOpPMUPOBAHHOCTh ~ YMEHUS  PACKPHIBATH

OCHOBOIIOJIararommux OMOJIOTUYCCKUX TCPMHUHOB U TTOHSTHH:

COACPIKAHUC

JKW3Hb, KJIETKA, TKaHb, OpPraH, OPraHW3M, BHJ, MNOMYJIALMA,

JKocucTema, OwuoleHo3, Ouocdepa; wmeradbonusm (o0OMeH
BEIIICCTB u MIPEBpAICHHE SHEprun), roMeocTas
(camoperysmms), OMOCHHTE3 Ocka, CTPYKTYypHas

opraHu3anus KUBbIX CUCTECM, JUCKPETHOCTb, CaMOPCTyJIAl U,
CaMOBOCIIPOU3BCACHUC (perOI[YKI_II/IH), HaCJICIACTBCHHOCTD,

U3MEHYMBOCTb, JHEPro3aBUCUMOCTb, pOCT U pPa3BUTHE,
YpOBHEBAsi OpraHU3alus;
chOpMUPOBAHHOCTb ~ YMEHHUS  PACKPBIBATH  COJACpIKaHUE

OCHOBOIIOJIATAIOIINX OUOJIOTHYECKUX TEOPUM H THUIIOTE3:
KJIETOYHOW, XPOMOCOMHOM, MYTallMOHHOM, 3BOJIFOIIMOHHOM,
MPOUCXOKACHUS KU3HU U YEIIOBEKA;

c(hOPMHUPOBAHHOCTh YMEHHSI PACKPHIBATH OCHOBOIOJIATAIOIIINE
Oouosorudeckrne 3akoHbl U 3akoHoMepHocTH (I'. Mengens, T.

1 o Y o
VYKa3bIBarOTCS IMYHOCTHBIE U MeTanpeaMeTHbIe pe3ynbraTsl u3 @I'OC COO (B nocnenneit penakuuu ot 12.08.2022), popmupyembie 001ie00pa3oBaTeIbHON AUCIUIUINHOMN

ZJIHCHHHHI/IHapHLIe (mpeameTHBIe) pe3yabTaThl yKasbiBatoTcs B cootBerctBrn ¢ ®I'OC COO (B mocnenneit peakiu ot 12.08.2022)




pacCMaTpUBACMBIX SIBJICHUAX

- BHOCHUTD KOPPCKTHUBBI B JCATCIIBHOCTD, OLICHUBATh

COOTBETCTBUE  PE3YJIbTAaTOB  IEJISIM, OLIEHUBaTh PHUCKU
MMOCJICACTBUI NCATCIbHOCTH;
- pa3BuUBaTh KPEATHBHOE
JKU3HEHHBIX TTPOOIEM

0) 0a30BbI€ HCCIeI0BATEIbCKHE eCTBHSI:

y‘Ie6HO'HCCHCHOBaTCHLCKOﬁ n

MBIIIJICHUEC Inpu  pCUICHHUUN

- BHAJETh  HAaBBIKAMH
IIPOEKTHOM J1eATeIbHOCTH, HABBIKAMHU pa3pelleHus Ipooiem;
- BBISIBJIIATH HpI/I‘II/IHHO-CJIeIICTBeHHBIe CBs3H nu
aKTyaJII/ISI/IpOBaTI) 3aﬂat1y, BbIABUT'ATHb FI/IHOTG?;Y cec peHIeHI/IH,
HaXOIUThb apFYMCHTI)I JJIA JOOKa3aTcJIbCTBA CBOHX
YTBEPKICHHIA, 3371aBaTh MTApaMETPbl K KPUTCPUU PEILICHUS;

- aHAJM3UPOBATh TIOJYYCHHBIC B XOJIC PpCUICHUS 3a/a4yd
pe3yJbTaThl, KPUTUYECKH OILICHUBATh WX JIOCTOBEPHOCTb,
MIPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIOBHSIX;

- yMeTb TEPEHOCUTh 3HAHHS B TMO3HABATEIBHYIO H
HpaKTI/I‘IGCKYIO O6J'IaCTI/I KU3HEACATCIIBHOCTH,

- yMeTI) I/IHTerI/IpOBaTI) 3HAHUA U3 pa3HI>IX Hpe)IMeTHI)IX
o0OJacTei;

- BbIIBUI'aThb HOBBIC HJICH, npennaraTL OpI/IFI/IHaJ'II)HI)IG
MOJIXO/IbI U PELICHUS;

- CIIOCOOHOCTh HX HCHIOJIL30BAaHUSA B IIO3HABATCIBLHON U
COIIMAIBLHOM IPaKTUKE

Moprana, H.W. Basuiosa, J. I'ekkens, ®. Mromnepa, K.
bapa), rpaHulibl UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

MPUOOPETEHHE OIbITa TMPUMEHEHHS OCHOBHBIX METOJIOB
Hay4HOTO Ouosoruu:

Ha6J'II-OI[eHI/I$I n OIIMCAaHHA JKXUBBIX CHCTEM, IIPOHCCCOB H

IIO3HAaHU, HCIIOJIB3YCMbIX B
HBJICHPII;'I; OpraHu3anuu MW IPOBCIACHUA OHOJOrHYECKOI0
BBIABHKXCHUA
MCKAY HCCIICAYCMbIMHA

OKCIICPUMCHTA, THUIIOTC3, BBISIBJICHUA

3aBUCUMOCTHU BEIIMYMHAMU,
OOBSICHEHUS! TIOJTYYCHHBIX PE3yJbTaToB U (OPMYIHUPOBAHUS

BbBIBOAOB C HCIIOJIB30BAHMEM HAYYHBIX HOHSITI/II>'I, Teopnﬁ u

3aKOHOB;
c(hOPMUPOBAHHOCTb ~ YMEHHUS  BBIJCIATH  CYIIECTBEHHbBIC
IIPU3HAKU BUPYCOB, KIETOK IIPOKAPUOT U  DYKAPHOT;

OJTHOKJICTOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, BHJIOB,
OHMOTEOIICHO30B M OKOCHUCTEM; OCOOCHHOCTH IPOIECCOB
oOMeHa BeIIECTB W TMPEBpAllleHUs DSHEPTUU B KIETKE,
(hoToCHHTE3a, TIACTUYECKOTO U HHEPreTHYECKOro oOMeHa,
XEMOCHHTE3a, MUTO3a, MeH03a, OIIOIOTBOPCHUS, PA3BUTHS U
PAa3MHOXCHUA, WHIAWBUAYAJIBHOT'O pa3sBUTHA opraHusma
(oHTOTEHE3a), OOpHOBI 3a CYIIECTBOBAHHE, ECTECTBEHHOTO
otOopa, BUI000pa30BaHUsl, TPUCTIOCOOJICHHOCTH OPTraHU3MOB
K cpeae oOWTaHUsA, BIUSHUS KOMIIOHEHTOB JKOCHCTEM,
AHTPOTIOTEHHBIX H3MEHEHHH B 9KOCUCTEMaX CBOEH MECTHOCTH,
KpyroBOpOTa BEIIECTB U MpEBpalleHue dHeprun B Onocdepe;
c(hOPMUPOBAHHOCTh YMEHHsSI peliaTh OMOIOTHYECKHUE 3aayuH,
COCTaBJISITb I'CHOTHUIIMYCCKHUE CXEMbI CKPCIOIMBAHUA  JJIA
Pa3sHbIX THIIOB HACJICAOBAHHA IIPU3HAKOB Yy OPraHu3MOB,
COCTaBJIATH CXEMBI TIEpEHOCA BEIIECTB W DJHEPTHHA B

IKocHcTeMax (IIeNU MUTaHUs, TTUIIEBBIC CETH)

OK 02.
Hcnonb3oBath

B 00s1acTH HEHHOCTH HAYYHOI'O TO3HAHUS:
- c(opMHUPOBAaHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO

c(hOpMUPOBAHHOCTH OIICHUBAThH

nHpOpMAIMIO OMOJIOTMYECKOTO COJEpKAHUS, BKIIOYAIOLIYIO

YMEHUH  KPUTHYECKU




COBpPEMCHHBIC
CpeCcTBa IOUCKA,
aHam3a u
UHTEpIpETaluu
uHpopmanuu u
UH(POPMALIMOHHbIE
TEXHOJIOTUH TSI
BBITIOJIHEHUS 3a/1a4
npoQeCCUOHATLHON
JeSITeTbHOCTH

COBPEMEHHOMY YPOBHIO Pa3BHTHS HAyKH U OOIICCTBEHHOMN

KYJIBTYD,
MECTa B

MPAKTHKH, OCHOBaHHOTO Ha Jajore
CIOCOOCTBYIOIIETO

IIOJIMKYJIETYPHOM MMPE;

OCO3HAHUIO CBOEro
- COBEpLICHCTBOBAHME SI3bIKOBOM M YUTATEIBCKOM KYJIbTYPbI
KAaK CpeACTBa B3aUMOJACHCTBUS MEXIY JIIOAbMU U MO3HAHUS
MUpa;

- OCO3HAHUE IIEHHOCTH HAy4YHOW JAESITEeIbHOCTHU, TOTOBHOCTh
OCYIIECTBIISTh MIPOCKTHYIO u HCCIIE0BATEIbCKYIO
JeSATeTbHOCTh UHANBUIYATBHO U B TPYIIIIE;

OBnajieHNe yHHBEPCATbHBIMUA YUCOHBIMU IO3HABATEIIEHBIMU
JICUCTBUSIMU:

B) padoTa ¢ undgopmanmeii:

- BJIaJICTh HaBBIKAMH MOJy4YeHUS HH(GOPMAIIUU U3 UCTOYHUKOB
pa3HbIX THUIIOB, CaMOCTOSITEJIBHO OCYILIECTBIIATh IIOUCK,
aHaJIM3, CHCTEMAaTH3allMI0 M HWHTEpIpeTanuio HHbOpMaIluu
pa3IMYHBIX BUJOB U (DOPM MpE/ICTaBICHHUS,

- CO3/1aBaThb TEKCThl B pa3IMYHBIX (opmaTax ¢ y4dyeTom
Ha3Ha4YeHUs WHOOpPMAIMU U IIEJIEBOW ayJUTOPUU, BBHIOMpas
ONTUMATBHYIO (OPMY TIPEICTABIICHHS U BU3YATH3alINN;

- OLIGHUBATh JOCTOBEPHOCTH, JISTUTUMHOCTh MH(pOpMAIUH, ee
COOTBETCTBUE MIPABOBBIM M MOPAIbHO-3TUYECKUM HOpMaM;
CpelcTBa UH(OPMAIIMOHHBIX u
KOMMYHUKAI[MOHHBIX TEXHOJOTUH B PEIICHUH KOTHUTHBHBIX,

KOMMYHUKATHBHBIX n OpraHnu3allMOHHBIX

- HCIIOJIB30BaThb

3aga4 c

COOTIOIeHUEM TpeboBaHU IPTOHOMUKH, TEXHUKHU
0€30IaCHOCTH, THUTHEHBI, PEeCypcocOepekeHus, MPaBOBBIX M
STHYECKUX HOPM, HOPM HH(OPMALIMOHHON O€30MMacHOCTH;

- BJIaJICTh HaBbIKAMM PACIIO3HABAHUS U 3alIUThl HHPOPMALIUH,

nH(OpMallMOHHON 6€30MaCHOCTH JTUYHOCTH

IICEBJIOHAYYHbIE 3HAHUSI U3 Pa3JIMYHBIX MCTOYHUKOB (CPEICTBA
MaccoBOW WH(OPMALIMU, HAYYHO-TIOMYJSPHBIE MaTepHalbl);

UHTEPIPETUPOBATh  ITHUYECKHUE  ACIEKThl  COBPEMEHHBIX
UCCJEeIOBAaHUN B OWUOJOTMH, MEAUIUMHE, OMOTEXHOJIOTUH;
paccMaTtpuBaTh  INI0OANbHBIE  DKOJOTHYECKHE  IPOOJIEMBI
COBPEMEHHOCTH, (OPMHUPOBATH IO OTHOLUICHHIO K HUM
COOCTBEHHYIO MO3HUIIUIO;

chOpPMUPOBAHHOCTh ~ YMEHHMM  CO3/1aBaTb  COOCTBEHHbBIC
NUCbMEHHBIE W YCTHBIE  COOOIIEHHS Ha  OCHOBE

Ouosiornueckoil MHQPOpPMAIMU W3 HECKOJIBKUX HMCTOYHUKOB,
rPaMOTHO UCIOJIb30BaTh MOHATUIHBIN anmapat OMOJIOTUH




OK 04. DddexTruBHO

- TOTOBHOCTH K CaMOpa3BUTHIO, CaMOCTOATCIBHOCTH U

ano6peTeHHe OIlbITa IPUMCHCHHUA OCHOBHBIX MCTOJ0B

B3aMMOJICHCTBOBATE | caMOOMPEIEICHHIO;
u  paborarh B | -oBnanenue HaBBIKAMU y4eOHO-UCCIIEN0BATENLCKOM, HayHOTO  NOSHAHMA,  MCHOJB3YEMBIX B bmonoruu:
KOJUIEKTHBE " B . HAOJIIOJICHUsI W OINHCAaHUS JKUBBIX CHCTEM, IPOIECCOB U
KOMAaHJIE TIPOCKTHON 1 COLUATBHOM NEATEIBHOCTH, SBJICHWM; OpraHW3allud W TPOBEACHUS OHOJOTHUUYECKOTO
Omi1ajieHne  YHUBEPCAJIBHBIMH  KOMMYHHKATHBHBIMH SKCIIEPUMEHTA, BBIJIBHKCHUSI TUTIOTE3, BBISIBJICHUS
NeCTBUAMMU: 3aBUCUMOCTH MEXIY HCCIIETyEMbIMU BEJIMYMHAMU,
6) COBMECTHAA 1eATEJIbHOCTD. OGLSICHCHI/ISI HO.IIyLIeHHI)IX pe3y.HI)TaTOB n (bOpMyJII/IpOBaHI/ISI
- [OHMMATh M MCIIOIb30BAaTh MPEUMYIIECTBA KOMAHAHOI 1 | BPIBOTIOB C MCIIONb30BAHUEM HAYYHBIX MOHATUH, TEOPUH H
WHIUBUTyaJIbHON PabOTHI; 3aKOHOB
- MIPUHUMATH eI COBMECTHOM e TeTbHOCTH,
OpraHW30BBIBATH M KOOPJAWHUPOBATh JCHCTBUA 10 €€
JOCTHKEHHMIO: COCTAaBIATh IUIAH JEHUCTBHUM, paclpenessaTh
pPOJIU ¢ y4EeTOM MHEHHH y4aCTHUKOB OOCYXAAaTh Pe3yJbTaThl
COBMECTHOM pabOTHI;
- KOOPAMHHPOBaTh U BBINOJHITH pPabOTy B  YCIOBHUSX
peanbHOro, BUPTYaJIbHOTO u KOMOMHHPOBAHHOTO
B3aUMO/ICUCTBUS;
- OCYIIECTBISITh TO3UTUBHOE CTPATETHYECKOE MOBEJCHUE B
pa3IUYHBIX ~ CUTyallUsiX,  TMPOSBIATH  TBOPYECTBO U
BOOOpaxxeHue, ObITh MHUIIUATUBHBIM
OBjaanenue YHHUBepCaJIbHbIMH peryJsiTHBHbIMU
JeliCTBHSIMU:
I') NPUHATHE ce0sl M APYTUX JIIO/Ieii:
- NPUHUMATh MOTHUBBI M apPryMEHTBHl JIPyrux JIIOJEH Mpu
aHaJIN3€ PE3yNbTATOB JIEATEIbHOCTH;
- MPYU3HABATh CBOE MIPABO M MPABO APYTHUX JIFO/ICH HA OMIHOKH;
- pa3BUBaTh CIIOCOOHOCTH MOHUMATh MHUP C MO3UIUU JAPYTOTo
YeJIOBEKa
OK 07. B 06.1acTH 3K0J10rHY€CKOT0 BOCIUTAHMS S
CoieiicTBOBATh - ChOPMUPOBAHHOCTH IKOTOTHYECKOH KYIbTYPBI, TOHHMAHHE c(hOPMHUPOBAHHOCTh YMEHUS MIPUMEHSITH MMOTYYCHHbBIE SHaHNA
COXPAHCHHIO S wa | A 00OBSICHEHHSI OMOJIOTHYECKUX TMPOIIECCOB U SIBICHUM, IS

COMaJIbHO-3KOHOMHNYECKUX IMponeCcCcoOB

NIPUHATHS NIPAKTUYECKUX PEUICHUN B NTOBCEJHEBHOU KU3HHU C




OKpY>Karoleu
CpeIbl,
pecypcocOepeKeHUIO
, IPUMEHSTH 3HAHUS
00 U3MEeHEeHU!n

COCTOSIHME TMPUPOAHOM W COLMAJIBbHOW CpPEAbl, OCO3HAHHE
r7100aTbHOTO XapaKTepa IKOJIOTHUECKUX MPooIIeMm;

- IJIAHUPOBAHUE U OCYILECTBICHUE EUCTBUM B OKPYKAOLICH
Cpele Ha OCHOBE 3HAHUsA LEJIe YCTOMYMBOIO pa3BUTHUSA

Henbio  obecrieyeHus 0€30MaCHOCTHM CBOETO 3/I0pPOBbS U
3/10pOBbsl  OKPYXKAIOLIUX JIOJEH, COOIIOAEHHUS 30pOBOIO
o0pasa >KU3HH, HOPM IPaMOTHOTO MOBE/ICHUS B OKpY’Karolei
IPUPOIHOMN cpene; [IOHUMAaHUE HEOOXO0IMMOCTH
UCIIONIb30BAaHUSl JTOCTMKEHHM COBPEMEHHOW OHOJIOTUH U

KITAMATa, IPUHIHTEL | o OBCHCCTBa, OMOTEXHOJIOTHH JUTS PAIOHATIBHOTO MPUPOIOTIOIH30BAHUS
6ePEKITUBOTO aKTUBHOC  HENPHUATHE  JCWCTBUH, NPUHOCAIIUX  BpeX
MIPOU3BOJICTBA, OKpY’Karolllen cpeae;
3¢ dexTHBHO - YMEHHE MPOTHO3UPOBATh HEOJIATOMPHUSITHBIC YKOJIOTUYCCKHE
ACHCTBOBATh B MOCJEICTBHS MPEANPUHUMAEMBIX JCHCTBHH, MPEIOTBpPAIIATh
4Ype3BbIYANHBIX nx:
CUTYaIUSIX .
- pacUIMpeHHE ONbITa  JCATEILHOCTH  JKOJOTHYECKOM
HaIpaBJICHHOCTH;
- OBJAJCHME  HABBIKAMU  Y4eOHO-HCCIICIOBATEIILCKOM,
IPOCKTHOW M COILMAIIBHOM JAESTEIbHOCTH
K 11.1

OcyecTBisTh cO0p,
00paboTKy U aHATU3
uH(pOpMauu AJis
IPOEKTHpOBaHUs 0a3
JTAHHBIX.




2. CTPYKTYPA U COJAEPKAHUE OBIIEOBPA3OBATEJBbHOM TUCHUIIINHBI

2.1. O0beM qUCHUIIMHBI M BUAbI y4eOHO padoThI

Bua yueOHoii padboThl O0Bem B yacax
O06beM 00pa3oBaTeIbHON MPOrpPaMMBbI THCHUTLIAHBI 72
B T.4.
OcHoBHOe conep:kaHue 72
BT. 4..
TEopeTHYecKoe 00ydeHne 42
B T.4. MPO(ECCHOHATLHO-OPUCHTUPOBAHHOE COJICPIKAHUE 2
MPAKTUYECKHUE 3aHSITUS 26
B T.4. IPO(ECCHOHATLHO-OPUEHTUPOBAHHOE CO/ICPIKaHHUE 8
1a00paTOpPHbIE 3aHATHS 4
B T.4. IPOeCCHOHATHHO-OPUEHTUPOBAHHOE CO/IepPIKaHNe 2
KontpoabHas padora 6
IIpomeskyTouHas arrectauus (3a4er) 2




2.2. TemaT4yecKMil IJIAH U COAEPKAHME JUCHUILIHHBI

HaumenoBanue Conep:xkanue y4yeOHOro MaTtepuasa (0OCHOBHOE M NPO(PeCcCHOHATBLHO-OPUEHTHPOBAHHOE), Oo0bem | Popmupyembie
pa3/iesioB U TeM JIadopaTopHbIe U MPAKTHYECKHE 3AHATHS, IPUKJIATHONH MOAYJIb (IPH HATUYHHT) YacoB | KOMIETeHIHHU
1 2 3 4

Pasznea 1. KiteTka — cTpYKTYPHO-(DYHKIMOHAJIbHASI € IMHUIIA )KUBOT O 18
Tema 1.1. OCHOBHOE coJiep:KaHue 2 OK2
Buonorus kak Teopernueckoe o0yueHue: 2
Hayka. O0masi  |CospemeHHbIe 0TPAciIi GHOIOrHYECKUX 3HAHUH. CBSI3b GHOJIOTHH ¢ JIPYTUMU HayKaMH: OMOXUMUS,
XapaKTepPUCTHK |Guodusnka, OMoHNKa, reHoreorpadus u np. Poms 1 Mecto Ononoruu B GOpMUpOBAaHUH COBPEMEHHOM
A JKH3IHH HAyYHOU KapTUHBI MUpa. Y POBHU OpraHHU3aIiK KUBOM Matepun. O0I1as XapakTepUCTHKA KU3HH, CBOICTBA

JKUBBIX CUCTEM. XUMUYECKUI COCTAB KJIETOK
Tema 1.2. OcCHOBHOE coJIep:KaHue 6 OK-1
CrtpykTypHO- Teopernueckoe o0yueHue: 2 OK-2
¢ynkuuonaabn | Knerounas teopus (T. llIBann, M. lneiinen, P. BupxoB). OCHOBHBIC MTOJIOKEHUSI COBPEMEHHOMN KJICTOYHOM OK-4
asi opraHuM3anMsi | Teopuu. THUIBI KIETOYHON OpraHU3alMy: TPOKAPUOTUYECKUN U 3ykapuoTudeckuid. OTHOKJIETOYHBIE U
KJIETOK MHOTOKJIETOYHbIE OpraHu3Mbl. CTpoeHue NpoKapuoTHYEeCKOr KieTKU. CTpoeHHe 3yKapHOTHYECKON KIIETKH.

Hexknerounsle popMbl )KU3HU (BUPYCHI, 6akTeprodaru)

JlaGopaTopHble 3aHATHSA: 2

[Tpuobperenune onpiTa MPUMEHEHHS TEXHUKA MUKPOCKOTIMPOBAHUS TPH BBITIOJTHEHUH JTA0OPaTOPHBIX PadoT:

JlaGoparopHas

1. Jlaboparopnas pabota «CTpoeHUe KIETKHU (pacTeHHUs, )KUBOTHBIE, TPUOBI) U KJIETOYHBIC BKIFOUCHUS
(kxpaxMai, KapOTUHOHIbI, XJIOPOILIACThI, XPOMOILIACTHI)»

[ToaroroBka MUKpOMpENapaToB, HAOIIOACHHE C TOMOIIBI0 MUKPOCKOIIA, BBISBICHUE PA3TUYHI MEXKIY

M3y4aeMbIMU 00beKTaMH, (POPMYIHPOBAHUE BHIBOJOB

IpaKkTHyecKHe 3aHATHS: 2

BupycHbie u 6akrepuansHbie 3a00eBanus. OOIIMe MPUHIUIIBI UCIIOIB30BaHUS JIEKAPCTBEHHBIX BEIIECTB.

OcobeHHOCTH TPUMEHEHUsI aHTHONOTUKOB. [IpecTaBieHne YCTHBIX COOOIIEHNI ¢ TPE3CHTAIINEH,

MOJITOTOBJICHHBIX 110 MEPEYHI0 UICTOYHUKOB, PEKOMEH/I0BaHHBIX MPEMO IaBaTeIeM
Tema 1.3. OCHOBHOE co/Iep:KaHue 4 OK-1
CtpykTypHO- Teopernueckoe o0yueHue: 2 OK-2
¢ynkuuonaabH | XpomocomHuas teopus T. Moprana. CTpoeHne XpoMocoM. XpOMOCOMHBIN HA0OP KJIETOK, TOMOJIOTHYHBIE U

ble (PAaKTOPbI

HErOMOJIOTMYHBIE XPOMOCOMBI, TaIUIOWAHBIN U AuTtuIonaHbli Habop. Hyxiennossle kucnotel: JTHK, PHK




HACJIe[ICTBEHHOC | HaXOXCHHE B KJIETKE, X CTpoeHUE U QyHKIMU. MaTpudHbIe MPOIeCcChl B KIETKE: peruInKaius, OnOCUHTE3
™ Oernka, pernapanus. [ eHeTHUECKUI KO/ U €ro CBOMCTBA

IIpakTHYecKkHe 3aHATHSA: 2

Pemenue 3aa4 Ha onpe/iesieHNE TIOCIEN0BATENIBHOCTH HYKIEOTHI0B, aMUHOKHUCIIOT B HOPME U B CIIydae

M3MEHEHUs MTOCNIeI0BaTeabHOCTH HyKieoTn0oB JIHK
Tema 1.4. OcHoBHoOe coJep/kaHue 2 OK -2
Oo0men BemecTB | Teopernueckoe o0yueHme: 2
U npespamieHue | [TonsTre MeTaboan3M. ACCUMUIISINS U AUCCUMUIISIMS — IB€ CTOPOHBI MeTabonu3Ma. Turbl oOMeHa
JHEPTHUHU B BEILIECTB: aBTOTPOGHBIN U reTepoTpodHBIN, a3p0oOHbBIN U aHadpoOHBIH. [InacTnueckuit oOMeH. PoTOCUHTES.
KJIeTKe XEeMOCUHTE3
Tema 1.5. OcHOBHOE coJiep:KaHue 2 OK -2
KuzneHHbIH Teopernueckoe o0yueHue: 2 OK -4
LMKJI KJIeTKH. Kierounslii nuki, ero nepuosl. MUTO3, €ro cTajiny U NpoucxXoasiue npoueccsl. buogoruueckoe
Muro3. Meiio3 3HaYeHue MUTO3a. Meiio3 u ero craauu. [loBenenue xpomocom B Meiio3e. Kpoccunrosep. buonornueckuii

CMBICJI MEH03a
KonTpoabsnas MonekynsapHbIA YPOBEHb OpraHU3aluU )KUBOTO 2
pabora
Pa3nes 2. Ctpoenue u GyHKIMH OPraHu3mMa 20
Tema 2.1. OcHOBHOE coJiep:KaHue 2 OK -2
Crpoenne Teopernueckoe o0yueHue: 2 OK -4
oprasusma MHoOrokieToyHble Opranu3mMbl. B3anMoCBsI3b OpraHoB U CUCTEMBI OPIraHOB B MHOTOKJIETOUHOM OpTaHU3ME.

I'oMeocTa3 opranusma u ero nojiepKaHue B MPOLECCe KU3HENEATEeIbHOCTH
Tema 2.2. OcHoBHOE coep/KaHHe 2 OK -2
DopmMbI Teopernueckoe o0yueHue: 2
Pa3MHOXKEHHA ®opmbl pa3MHOXKEHHUsT OpraHu3MoB. becnosoe 1 moyioBoe pa3MHokeHHe. Buabl 0ecronoro pa3MHOKEHHUS.
OpPraHu3MoB [TonoBoe pazmHokeHue. 'ameTorenes y xuBoTHbIX. CriepmaToreses u ooreHes. CTpoeHne MoJ0BbIX

KJ1eTOK. OII010TBOPEHNE
Tema 2.3. OcHoOBHoOe€ coJep:kaHue 2 OK -2
OnTorenes Teopernueckoe o0yueHue: 2 OK -4
pacrenmii, WuauBuayanbHOE pa3BUTHE OPraHU3MOB. DMOpUoOreHes 1 ero craauu. IloctaMOproHaIbHbIN TEPHOI.
KUBOTHBIX H Craguu nocToMOpHOHAIBHOTO Pa3BUTHUS Y KUBOTHBIX U YelloBeka. [IpsMoe u Herpsimoe pa3BUTHE.
yeJioBeKa buonoruueckoe crapeHue u cMepTb. OHTOreHe3 pacTeHui
Tema 2.4. OCHOBHOE co/Iep:KaHue 4 OK -2
3axonomepHocT | Teoperuueckoe o0yueHHe: 2 OK -4

H HACJIea0BaHus

OCHOBHBIE TIOHSTHS TCHETUKU. 3aKOHOMEPHOCTH 00pa3oBaHus rameT. 3akoHsl I'. Mennens




(MOHOTHOpPHIHOE M TIOJUTHOPUIHOE CKpeluBaHue). B3anMoeiicTBre reHoB

IIpakTHyecKue 3aHATHA: 2

Pemienue 3aa4 Ha onpeseneHre BEpOSTHOCTH BOZHUKHOBEHNUS HACIIEICTBEHHBIX IIPU3HAKOB P MOHO-,

J¥-, TIOJIUTHOPHUTHOM M aHAIM3HUPYIOIIEM CKPEIMBAHUH, COCTABICHNE TeHOTHIIMYECKUX CXEM CKpPEIINBAaHUS
Tema 2.5. OCcHOBHOE cO/Iep:KaHue 4 OK-1
Cueniensnoe TeopeTnueckoe o0yueHue: 2 OK -2
HacJIeJOBAHHE 3akonbl T. Moprana. CuernseHHoe HaclieZJoBaHUEe Te€HOB, HapyllleHue cuerienus. HacnenoBanue
NPHU3HAKOB MIPU3HAKOB, CLICTUICHHBIX C TIOJIOM

IIpakTHyecKue 3aHATHA: 2

Pemienue 3aa4 Ha onpesiesieHre BEPOSATHOCTH BOZHUKHOBEHHU S HACIEICTBEHHBIX ITPU3HAKOB IIpU

CIICTVIECHHOM HAaCJIeI0BaHUH, COCTABJIIEHNE T€HOTUIIMUECKHUX CXEM CKpEIlMBaHUs
TeMma 2.6. OcCHOBHOE cO/Iep:KaHue 4 OK-1
3axonomepHocT | Teopernyeckoe o0yueHHe: 2 OK -2
U U3MEHYMBOCTH | VI3MEHUMBOCTh MPU3HAKOB. BUIbl N3MEHUNMBOCTHU: HACIIEICTBEHHAs U HEHACJIEACTBEHHAs. 3aKOH OK-4

TOMOJIOTMUYECKUX PSAJI0OB B HacieacTBeHHON usmenunsocty (H.W. BaBuios). Myranmonsast reopus

M3MEHYMBOCTU. Bubl MyTanuii 1 npudMHbI UX BO3HUKHOBeHUs. Kapuotun uenoseka. HaciencrBenHble

3a00JIeBaHUs YeIIOBEKA. | eHHbIC U XpOMOCOMHBIE 00JIe3HU YeoBeKa. boine3Hnu ¢ HaciaeICTBEHHOM

IPEIPACHOI0KEHHOCThIO. 3HAUEHUE MEUIIMHCKON FeHETUKHU B MPEIOTBPAILEHUH U JIEYEHUN TeHETUYECKUX

3a00JIeBaHUI YeJIOBEeKa

IIpakTHYeckue 3aHATHA: 2

Pemenue 3anay Ha onpe/esieHne TUIa MyTalllK [IPH Iepeayde HaclIeCTBEHHBIX PU3HAKOB, COCTABICHUE

TeHOTUIINYECKUX CXEM CKpEIMBaHMsI
Kourpoauas CrpoeHure u QyHKIIMM OpraHu3Ma 2
pabora P YHIEH P
Pasnen 3. Teopusi 3Bo1ounu 6
Tema 3.1. OcHOBHOE coJiep:KaHue 2 OK -2
Hcropus Teopernueckoe o0yueHue: 2 OK -4
IBOJIIONMOHHOIO | [lepBbie sBomonnonnble koHuenuuu (JK.b. Jlamapk, XK.JI. Bropdon). IBomonnonnas teopus Y. [lapsuna.
y4eHusl. CuHTeTn4eckas TeopHs YBOJIOLUH U €€ OCHOBHBIE TOJI0KEHUSI.
MuxkposBomonu | MukposBosornus. [lomynsius Kak sIeMeHTapHas IHHUAIA SBOJTIONNHU. [ eHeTHYeCKHUEe OCHOBBI SBOJIIOIIHH.
| DOneMeHTapHbIe PaKTOPHI 3BOMIONMU. EcTecTBeHHBIN 0TOOP — HANPABIAIOMIMKA (HPAKTOP IBOIOLUH.

Bunoo6pasoBanue kak pe3yinbTaT MUKPOIBOIIOLUU
Tema 3.2. OCHOBHOE coJIep:KaHue 2 OK -2
MaxkposBouaonn | Teopernueckoe o0yyeHuHe: 2 OK-4




.
Bo3nuxkHoBenue
U pa3BUTHE

JKM3HHU Ha 3emuie

Makponssosntorus. PopMbl 1 OCHOBHBIE HampaBiieHUs: MakpodBororuu (A H. Cesepiion). [Tytu
JOCTHXeHHs Ononornyeckoro nporpecca. Coxpanenue 6uopazHooOpaszus Ha 3emiie.

['unoTe3bl u Teopuu BO3HUKHOBEHUS skH3HU Ha 3emiie. [losiBiaeHe nepBhIX KJIETOK U UX SBOJIIOIHSL.
[Ipoxapuotsl u 3ykapuoThl. [IponcxoxkaeHne MHOTOKJIETOUHBIX OPraHU3MOB. BOZHUKHOBEHHE OCHOBHBIX
1[aPCTB DYKApPHOT

Tema 3.3. OcCHOBHOE coJiep:KaHue 2 OK -2
IIpoucxoxnenne | Teopernueckoe o0yyeHuHe: 2 OK-4
yeJioBeKa — AHTpoImonorus — Hayka o yesnoBeke. CucreMaTHuecKoe IoJI0KeHue yenoBeka. CX0ACTBO U OTIIMYUS
aHTpoIoreHe3 YeJIOBEKA C )KUBOTHBIMU. OCHOBHBIE CTAJIMM AHTPOIIOTe€He3a. DBOIIOLMS COBPEMEHHOTI'O YeJIOBEKa.

UYenoBeueckue pachl M UX €AMHCTBO. BpeMs u myTu pacceseHus 4yeioBeKa 10 IUIaHeTe.

ITprcnocoO0aeHHOCTh YeTI0BEKA K PA3HbIM YCIOBHSIM CPEJIbl
Pa3nea 4. Ikosnorus 18
Tema 4.1. OcCHOBHOE cO/Iep:KaHue 2 OK-1
Ixosornvyeckne | TeopeTHueckoe o0y4yeHue: 2 OK -2
(hakTopsI 1 Cpenpl 0OMTaHMs OPraHU3MOB: BOJHAS, HA36MHO-BO3IyIIIHAS, TIOYBCHHAs, BHYTpHOpPTaHU3MeHHast. DHU3HKO- OK-7
Cpeabl 2 KU3HU XUMHYECKHE OCOOCHHOCTH Cpejl OOMTaHUs OpraHu3MoB. [Ipucnocobienus OpraHu3MoB K JKU3HH B Pa3HBIX

cpenax. [lonsitue sxonoruyeckoro pakropa. Knaccupukamus sxonorndeckux paxropos. [IpaBuino

muHumyma 0. JIn6uxa. 3akon TonepantHoctu B. Illendopaa
Tema 4.2. OcHOBHOE coJiep:KaHue 4 OK-1
Homyasinus, Teopernueckoe o0yueHue: 2 OK -2
cooduiecTBa, DKOJIOTUUECKas XapaKTEPUCTUKA BUIA U TTOMYJISALUH. DKOJIOTMYECKas HUIIA BUAA. DKOJIOTHYECKUE OK-7
IKOCHCTEMBbI XapakTepucTukH nomysinuu. Cool1iecTBa U sKocucTeMbl. brorieHo3 u ero crpykrypa. CBsizu MeXIy

opranusmMamu B OnoreHose. CTpyKTypHbI€ KOMIIOHEHThI SKOCUCTEMBI: IPOAYLIEHThI, KOHCYMEHTHI,

penyueHTsl. KpyroBopoT BelecTB ¥ NOTOK 3HEPruM B skocucTeme. Tpoduueckne ypoBHH

IIpakTHyeckue 3aHATHSA: 2

Tpoduueckue nenu u cetu. OCHOBHBIE ITOKA3aTENN 3KOCUCTEMBI. buomacca 1 mpoayKIus. DKoJI0ruyecKue

MUpaMHIbl yucell, buoMacchl ¥ 3Hepruu. [IpaBuiio nupaMuibl SHEPTUH.

Pemenne npakTuKo-OpUEHTUPOBAHHBIX PACUETHBIX 3aJJaHUM 10 MIEPEHOCY BEILIECTBA U SHEPTUHU B

HKOCHCTEMAX C COCTaBJIEHHE TPOhUUYECKUX Leneil U nupamul OMOMacchl U SHEPTHH
Tema 4.3. OCHOBHOE co/Iep:KaHue 2 OK-1
Bunocgepa - Teopernueckoe o0yueHue: 2 OK -2
riao0anbHas buocdepa — xxuBas obonouka 3emnu. Pazsutue npeacrasnenuit o 6uochepe B tpynax B.M. Bepnanckoro. OK -7
IKoJioruyeckas | Obxactu Ouocdeps! 1 ee KoMIIOHEHTHI. JK1Boe BelecTBO Onocheps! 1 ero GyHKIUH.
cucrema 3aKOHOMEPHOCTH cyliecTBoBaHus 6nocheprl. OcobeHHOCTH 6UOoCchephl Kak r00aTbHON SKOCUCTEMBI.

JluHamuueckoe paBHOBecHe B Onocdepe. KpyroBopoTs! BEmecTB 1 OMOr€0XUMUYECKUE ITHKIIBI.




I'moGanbHBIE DKOJIOTHYECKHE HpO6J'I€MbI COBPEMEHHOCTH

Tema 4.4.
Biausinue
AHTPONOTeHHbIX
¢akTopoB Ha

ouocdepy

OcHoBHoOe coJep/kaHue

I

Teopernyeckoe o0yueHue:

N

AHTpPOIIOTeHHBIE BO3/ICHCTBUS HA Ouocdepy. 3arps3HeHHs KaK BU aHTPOIIOTEHHOTO BO3/ICHCTBUS.
AHTpomoreHHble Bo3eicTBUs Ha atMochepy. Bo3aeiicTBus Ha ruapocdepy. Bo3aeiictBus Ha mutocdepy.
AHTpPOIIOTeHHBIE BO3/ICHCTBHUS HA OMOTHYECKHE COOOIIEeCTBa. YTITYyOJICHHO H3y4alOTCsl OTXO/IbI, CBSI3aHHBIC
C omnpeiereHHON npodeccueil/cnenuanrbHOCThIO

HpaRTn'{ecmle 3aHATHUSA:

[TpakTuueckoe 3ansaTue «OTX0IbI MPOU3BOICTBA». Ha ocHOBE deepanbHOro KIacCH(PUKAIMOHHOTO
KaTajiora OTXO0B OIPEIEIISATh KIIaCC OMACHOCTH OTXOJIOB; arperaTHOe COCTOSTHUE U (PU3UIECKyr0 popmy
OTXOJIOB, 00pa3yroIIuxcs Ha pabodeM MecTe / Ha 3Tanax MpOU3BOJICTBA, CBA3aHHBIC C OTPEICICHHOM
npodeccuei/crennaTbHOCThIO

OK-1
OK -2
OK-4
OK -7

Tema 4.5.
Bausinue
COIMAJIBHO-
3KO0JOrHYECKHX
(haxkTopos Ha
310pOBbe
YeJI0BeKa

OcCHOBHOE cO/Iep:KaHue

TeopeaneCKoe oﬁyqe}me:

N

3710pOBbe U €ro cocTabistomye. PakTopspl, NOJOKUTEIBHO U OTPULIATEIBHO BIMSIONINE Ha OPraHU3M
yenoBeka. [Ipobrema TeXHOTeHHBIX BO3ACHCTBUIA HA 3/J0POBBE UEIOBEKA (JIIEKTPOMArHUTHBIC TOJIS,
ObITOBast XUMUS, U30BITOUHBIE ITYMbI, paJuallvs U T.11.). AJlanTalusi OpraHu3Ma 4esoBeka K pakropam
okpy»katoreit cpeabl. [IpuHuune! popmMupoBaHus 370poBbecOeperatoliero noseaeHus. Guznyeckast
aKTUBHOCTb U 3/10pOBb€. BHOXMMHYECKHE aClIeKThl pallMOHAILHOTO MUTAHUS

JlabopaTopHble 3aHATHSA:

JlabopaTopHas paboTta Ha BEIOOD:

1. Jlaboparopnas paboTa «YMCTBEeHHast pabOTOCIIOCOOHOCTHY
OBgnazieHre MeTO1aMH OIpe/ieNIeHHs ToKa3aTeNell yMCTBEHHON paboTOCIOCOOHOCTH, 00BICHEHHE
MOJIYYEHHBIX Pe3yIbTaToOB U (POPMYJIMPOBAHNE BBIBOJIOB (IIMCbMEHHO) C MCIIOJIB30BAHUEM HAYUHBIX
TOHATUHI, TEOPUM U 3aKOHOB

2. JlabGopatopHas pabota «BnusHue abnotndeckux GpakTopoB Ha YenoBeKa (HU3KUE U BHICOKUE

TeMIepaTypbl)»

N3ydyenne MexaHH3MOB aJlaniTallii OpraHU3Ma YeJ0BeKa K HU3KUM M BBICOKHM TeMIIepaTypam 1
00BSICHEHHUE MOJIyYEHHBIX PE3Y/IbTAaTOB U (POPMYIUPOBAHUE BHIBOJIOB (TUCHMEHHO) C UCIOJIb30BAHUEM
Hay4HbIX [IOHATHH, TEOPUI U 3aKOHOB.
B kagecTBe TPUITEPOB CHUKAIOLIUX PAOOTOCIIOCOOHOCTD UCIIOIB30BATh YCIOBHSI OCYIIECTBICHUS
npodeccnoHanbHOM eATENIbHOCTH: IIyM, TEMIIEpaTypa, pu3nyeckas Harpys3Ka u T.1.

OK - 2
OK - 4
OK -7

KonTpoabHnas

TCOpeTI/I‘IeCKI/Ie ACIICKTHI 3KOJIOI'MH




padora

HpOd)eCCI/IOHaJIbHO-OpI/IeHTI/IPOBaHHOQ CoACpKaAaHUC (couepma}me IMPUKJIAAHOTO MO}IyJIH)

Pa3znea 5. buojorus B :KN3HHA 8 OK-1
Tema 5.1. OcHoBHoOe coJep/kaHue 8 OK -2
buorexHosorun | TeopeTHyeckoe comepKaHue: 2 OK-4
B JKM3HH buotexHonorus Kak Hayka u mpou3BoJcTBO. OCHOBHBIE HANIPABICHUS COBPEMEHHOM OMOTEXHOIOTHH. 2 MK 11.1
KaKI0r0 Mertobl OnotrexHoIOruu. OOBEKTHl OMOTEXHOJIOTHH. JTHKA OMOTEXHOJIIOTUIECKUX U TEHETHUECKUX

IKCIIepUMEHTOB. [IpaBuia morcka u aHaM3a OMOIKOIOTHIECKON MH(POPMAITUH U3 PA3TUIHBIX HCTOYHUKOB

(HayuHasi 1 yueOHO-Hay4YHas JIUTepaTypa, CpeICTBA MacCOBOW MH(OpMaIuu, ceThb IHTEpHET U ApyrHe)

IlpakTHYeckne 3aHATHS: 6

Keiicbl Ha aHanu3 MHPOpPMAIIMK O HAYYHBIX TOCTHKEHUSAX B 00JIACTU T€HETUUYECKUX TEXHOJIOTUH, 6

KJICTOYHOM WHKCHEPHH, MUIICBBIX OMOTEXHOJIOTHIA. 3alInTa Keiica: IpeCTaBICHUE Pe3yJIbTaTOB PEIICHHS

KEICOB (BBICTYIUICHHE C MPE3CHTAINEH)

Tema 5.1 o0s3aTenbHa 171 M3YYCHUS CTYICHTAMH BCeX PO ECCHii/CrielnaIbHOCTeH

IIpomMe:kyTouHasi aTTecTAUS MO TUCHHILIAHE TUPPEpESHIIMPOBAHHBIA 3a4eT 2
Bcero: 72




3. YcioBusi peaju3anuy NporpaMmMbl 0011eo0pa3oBaTebHON JUCHUILIHHBI

3.1. TpeGoBaHusi K MUHUMAJIbHOMY MaTePHAIbHO-TEXHHYECKOMY 00ecredeHn 0

Peanuzammst mporpammbl o6meoopazoBatenbron quctuimuael OJ1.09 buomorus
TpeOyeT Hanu4us y9eOHOTO KaOMHETa PYCCKOTO SI3bIKA, TUTEPATYPHI.

Oo0OopynoBanmne y4eOHOro KaduHera:

PabGouee mecTo mpemomaBarensi, pabouue MecTa OOYYAIOIIMXCS, TEPEHOCHOM
OpPOEKTOp, OKpaH g  NpOeKTopa, HOYTOyK, JOCKa  TpeXdJIEeMEHTHasil,
WHOOPMAIIMOHHBIA  CTEHJ, Y4YeOHO-HarsiAHbIe TMOCOOMs, Ha0Op TEMaTUYECKHUX
iakatoB. becnpoBogHoil noctyn k cetu «MHTepHEeT» € obecrneueHueM A0CTyna B
AIIEKTPOHHYIO uH(}OPMaAIMOHHO-00pa30BaTEIbHYIO cpeny OpraHu3aIuH.
[Iporpammuoe obGecrieuenne: Microsoft Windows 10, Microsoft Office 2010 (Word,
Excel, PowerPoint)

Oo6opyaoBanue Jlaboparopum :

PaGouee mecto mpenonaBaTens; paboure MecTa OOyYarOUIUXCs, OCHAIEHHBIC
y4eOHOM MeOeIblo, JOCKa MEJIOBasi, IKpaH sl IPOCKTOpA.

O6opynoBaHue yueOHOTO KaOMHETa:

[Tocyia 1 UHCTPYMEHTHI:
- nunietku [lacrepoBckue,
- MAJIOYKH CTEKJISIHHBIE,
- NPOOUPKHU XUMUYECKHE,
- CKJISIHKHY JUIsl HUMMEPCHUOHHOTO Macia,
- crakanbl xumudeckue Ha 50, 100 M,
- CTEKJIA JIJIs MUKPOCKOTMOB MPEMETHBIE, TIOKPOBHBIE, C TYHKaMH,
- yamku [letpu (4ucTeie, oAHOPA30OBLIE),
- HOXKHHUIIBI TYITIOKOHEYHBIE MaJibie,
- MUHUETHI,
- Tyna py4Has (4x-7x),
- CEKYHJIOMEDP
- TOHOMETP
- IOICTaBKH JIJIs1 IPOOUPOK,
- IIECOK,
- CTYIIKU C IECTUKAMHU,
- IpenapoBaJIbHbBIE UTJIbI,
- punbTpoBanbHas Oymara (candeTku).

XUMHUYECKHUE PEAKTUBBI, HATJISIAHBIA MaTepHUall
- TUIIEPTOHUYECKUI PACTBOP XJIOPHUIA HATPHS,
- 3%-HbIi pacTBOp MEPOKCHUJIA BOJIOPOJIA,
- pacTBOp MoAa B MOJIUCTOM KAJIWH,
- TJIMLEPYH,
- KITyOHU KapTodens,



- JIUCT DJI0JICH KaHAJCKOMH,

- IO/ psIOMHBI OOBIKHOBEHHOM (pSOUHBI UJTK TOMATA),
- JIYK pemnyaTblu,

- pa3Be/ICHHBIC B BOJIE IPOXIKH,

- ACMOHCTPAIIMOHHBIC IIPCIIapaThI.
IIpouee obopyoosanue:

- CIUPTOBKA CTEKJISTHHAS,
- Ta3UKH MOYKOOOpa3HbIE IMATTUPOBAHHBIE,
- yackel mecouHsle Ha 1, 2, 5,
- MapKep Io CTeKIy,
- KpOHIITEHHBI AJIs1 TAOJIUIL.

Je3unduumpyromue cpeacrna:
- MBLJIO XO3MCTBEHHOE U TyaJIeTHOE (3KUJIKOE).

Harasignble cpecTBa o0yueHus:
- IJTaKaThl M0 pa3jesiaM o01el OnoIoruy,
- (hotorpaduu ¢ uzobpaxenuem «CtpoeHue u xuzHeHHbIHM nukn Bupyca CIIMla, 6axtepuodaray,
«3apOoIBIIIH MTO3BOHOYHBIX KUBOTHBIXY, «[lumieBsie rienuy, «bHOIeH03: COCTaB U CTPYKTypay.
- IOPTPETH OCHOBOIIOJIOKHUKOB M BBIAAIOIINX JeATesei B 001acTH OUOJIOTUY U UMMYHOJIOTHH.

3.2. UudopmanuonHoe odecnevyeHue 00ydeHust

IlepeyeHb HCHOJIB3yeMbIX YYeOHBIX W3IaHMIi, WHTEPHET-PECYpPCOB, IOMOJTHHUTEILHOM
JIUTEPATYPbI

3. 2.1 IleyaTHble U3MAHUSA:

- OcHOBHBIE:
1. MamonTos, C. I'., O6mas 6uonorus : yueonuk / C. I'. MamonTos, B. b. 3axapoB. — Mockaa :
KnoPyc, 2023. — 323 ¢. — ISBN 978-5-406-11258-8. — URL: https://book.ru/book/948581 (narta
obparmenusi: 02.06.2023). — TekcT : AIEKTPOHHBIN

2. Konecunko, C. U., O6mas Ouonorus : yuedbHoe mocodbue / C. W. KomecaukoB. — Mocksa :
KnoPyc, 2023. — 287 c¢. — ISBN 978-5-406-11707-1. — URL: https://book.ru/book/949522 (nara
obparmenust: 02.09.2023). — TekcT : AIEKTPOHHBIH.

3. Mycradun, A. I'., buonorus : yuebnuk / A. I'. Mycrapun, B. b. 3axapoB. — Mocksa : KaoPyec,

2024. — 423 c¢. — ISBN 978-5-406-12000-2. — URL: https://book.ru/book/950239 (nara
obpammenus: 02.06.2023). — TekcT : 2IeKTPOHHBIH.
- JlonosiHUTEIbHBIE:

3. Mycradun, A. I'., buonorus : yue6nuk / A. I'. Mycragun, B. b. 3axapos. — Mocksa : KnoPyc,
2024. — 423 c. — ISBN 978-5-406-12000-2. — URL.: https://book.ru/book/950239 (nara
obpamenus: 02.06.2023). — TekcT : 2IeKTPOHHBIH.

4. buonorus. 10 knacc. YueOnuk. bazosriit yposens/ B. B. Ilaceunuk [u ap.] / [lox pen. [Naceunuka
B. B. - M.: [Ipocsenienue, 2022

5. buonorus. 11 knacc. Yueonuk. bazossriit yposens / [lox pen. [Taceunuka B. B. - M.
[Ipocsemienue,2022

DJIEKTPOHHO-0MOJIMOTEYHAS] CHCTEMA:

JlocTyn aBTOpU3MpPOBaHHBIX MOJIb30BaTesel uepes MHTepHer

«9BC [PRbooks», OO0 «Aii ITu Op Meaunay

OBbC «OnekrponHas OubanoTeka TexHuueckoro By3a»n, OO0 «llomutexpecype»
9BC «Jlaap», OO0 «M3maTenscTBO JIaHb»

«9BC elibrary», OO0 «PYH3b»

DBC «IOPAUT»

3BC «Book.ruy»



4. KoHTpPOJIb M OLIEHKA Pe3yJIbTATOB OCBOEHUS I CUMIIJIMHbBI

4.1 KoHTpoJb M OLIEHKA DPACKPBIBAIOTCS Yepe3 YCBOCHHBbIC 3HAHUS U MPHOOPETECHHBIE
00y4yaromyMMUCsl yYMEHHUs, HampaBJeHHblE Ha (OPMHpPOBAHHE OONMX M MPOQPEecCHOHATBHBIX
KoMmneTeHIui. KoMreTeHIu 10mKHbI ObITh COOTHECEHBI C IPEMETHBIMH Pe3yIbTaTaMu.

Konx v nanmenoBanue
(¢GopMupyeMbIX KOMIIETEHIH I
OK 01. Beibupats criocoOsI
pelieHus 3a1au
npodeccuoHanbHOM
JeATEIbHOCTH NPUMEHUTEIbHOK
pa3IMYHBIM KOHTEKCTaM

Paznen/Tema

Pasnen 1. Temsr 1.2, 1.3

Paspmen 2. Temer 2.5.,2.6.,

Pasnen 4. Temr1 4.1., 4.2.,4.3.,4.4.
Paznen 5. Temsr 5.1.,5.2., 5.3.

OK 02. Ucnonp30BaTh
COBpPEMEHHBIE CPEJICTBA MOUCKA,
aHaJn3a U UHTEPIpETaIluN
UHPOpPMALIUHU 1
HH()OPMAIMOHHBIC TEXHOJIOTHH
JUUIS BEITTOJTHEHUS 3314
npodeccuoHaNbHOM
JIeITeIIbHOCTH

Pasnen 1. Temsr 1.1., 1.2,
1.3.,1.4.,1.5.

Paznen 2. Temsr 2.1., 2.2.,
2.3.,2.4.,2.5.,2.6.

Paspmen 3. Temsr 3.1., 3.2., 3.3.
Pazgen 4. Temnr 4.1.,
42.43.,4.4.45.

Paznen 5. Temsr 5.1.,5.2., 5.3.

OK 04. DdpdexTrBHO
B3aMMO/IEIICTBOBATh U PabOTaThB
KOJIJICKTHBE U KOMaH/Ie

Pasgen 1. Temsr 1.2.,1.5.

Pazgen 2. Temnr 2.1., 2.3.,2.4.,2,6.
Paszgen 3. Temsr 3.1., 3.2., 3.3.
Pasnen 4. Temsr 4.4.,4.5.

Paznen 5. Temsr 5.1.,5.2., 5.3.

OK 07. CopeiicTBOBaTh
COXPAHEHHUIO OKpYKaroIen
Cpelbl, pecypcocOepexeHmIo,
MPUMEHSTH 3HaHUA 00
U3MEHEeHHUHU KJIMMaTa,
MPUHIIUIIBI OEPEKITUBOTO
IPOM3BOJICTBA, 3P PEKTUBHO
JIECTBOBATH B UPE3BBIYANHBIX
CUTYalUAX

Pasgen 4. Temsr 4.1,
42.43.4.4.45.

K 11.1

Pasgen 5. Temsr 5.1,

THI OLEeHOYHBIX
MepOnpUATHH

- YCTHBIH OIIpOC;

e (pOHTATBHBINOMNPOC,

® OI[EHKA KOHTPOJIbHBIX
pabor;

e Ha0IIOJCHUE 32 XOJIOM
BBITIOJTHEHUS JIA0OPATOPHBIX
pabor;

®  OIICHKA BHITIOJHEHUS
1abopaTOPHBIX padoT;

® OIEHKAa MPAKTUYECKUX
pabort (pereHus
KaueCTBEHHBIX, PACUCTHBIX
3ajay);

® OIICHKA TECTOBBIX
3aJaHnH,

e HaOIIOAEHHE 3a XOI0M
BBITIOJTHEHUS
WHUBUAYAIbHBIX IPOEKTOB
1 OIICHKA BBITIOJTHEHHBIX
MIPOEKTOB;

®  OIICHKA BHITIOJTHCHHUS
JIOMAIITHUX
CaMOCTOSITENIbHBIXPadoT;

e HaOIIOJCHHE U OIICHKA
pelieHus Keiic-3a1ay;

e HaOIIrOneHNE U OLIEHKA
JIEJIOBOU MIPBI;

e JluddepeHunpoBaHHbIN
3a4yeT

4.2 ®oHA OLIEeHOYHBIX CPeJICTB JIsl MPOBeAeHUs] MPOMEKYTOYHOH aTTecTaluu 00y4aommxcs 1o

JUCIUILTHHE

4.2.1. CucreMa OLICHUBAHUS PE3YJIHTATOB BBHITIOTHEHUS 3aJaHHMA




OHCHI/IBaHI/Ie PE3YJIbTATOB BLIIIOJIHCHUA BaﬂaHI/Iﬁ HpOMe)KYTOqHOﬁ aTTeCTallu OCYLICCTBIILACTCA Ha
OCHOBC CJIICAYIOIIUX ITPUHIIUIIOB!:

® JIOCTOBEPHOCTH OLIEHKH — OIICHMBAECTCS YypOBEHb C(HOPMUPOBAHHOCTH 3HAHUN, YMEHUH,
NPAaKTUYECKOTO OMbITa, OOMUX U NPOPECCHOHATBHBIX KOMIIETCHIUH, MPOJAEMOHCTPUPOBAHHBIX
00y4aroIMMUCS B XOJI€ BBIITOJIHEHUS 3aJaHUS;

® aJEKBAaTHOCTH OLICHKU — OLIEHKA BBIIIOJHEHUS 33/laHUi JI0JKHA IIPOBOAUTHCS B OTHOILIEHUU
TEX KOMIIETEHLUH, KOTOphle HEOOXOAMMBI sl 3((EKTUBHOTO BBITIOIHEHUS 3aJaHHS; HaICKHOCTH
OLICHKM — CHCT€Ma OIICHWBAHUS BBINIOJHEHMS 3a/JlaHui JOJDKHA O00JIaJaTh BBICOKOM CTENEHBIO
YCTOMYUBOCTH IPH HEOAHOKPATHBIX OICHKAaX YPOBHS CGHOPMHUPOBAHHOCTH 3HAHWUN, YMEHHIH,
MPAKTHUYECKOT0 OIbITa, OOLIUX U TPO(HECCHOHATBHBIX KOMIIETEHIUN 00y4arouXcs;

® KOMIUIEKCHOCTH OLIEHKM — CHCTEMa OLICHUBAHUS BBINOJIHEHMS 33JaHUM JOJKHA M03BOJISATH
MHTETPAaTUBHO OLIEHUBATh O0IIME U MPO(HeCCHOHATbHBIE KOMIIETEHIINN 00YYarOINXCs;

® OOBEKTHBHOCTU OILICHKH — OIIEHKAa BBIMIOJIHEHUS KOHKYPCHBIX 3aJaHUil JIOJDKHA OBITh
HE3aBUCUMON  OT  ocoOeHHOCTel  mpo(ecCHOHANBPHOM  OpUEHTAllMM  WIH  MPEANOYTCHUN
npenoaaBareseil, OCyIECTBISIIOIINX KOHTPOJIb WIN aTTECTALIUIO.

HpI/I BBITIOJIHCHUU IIPOLCAYP OLCHKU BaﬂaHI/Iﬁ HUCIIOJIB3YIOTCA CICAYIOINIUE OCHOBHBIC
MCTOBbI:

® METOJ pacueTa NepBUYHBIX OAJUIOB;

® METOJ] pacdera CBOJHBIX OAJIIOB.
Pe3ynbTatrhl BRINONIHEHNS 3a/JaHUI OLIEHUBAIOTCS B COOTBETCTBUU C pa3pabOTaHHBIMU KPUTEPUSIMU
olieHKHU. Vcronp3yercs nsaTuaabHas MIKaa JUlsl OLlEHUBAaHUS Pe3yJbTaTOB O0yUEeHHUS.

[lepeBoa nsATHOAUIBHOM IIKAJIBI yU€Ta Pe3yJbTaTOB B MATHOAIIIBHYIO OLEHOYHYIO LIKAJY:

Onenka KonnyectBo 6aiioB, HAOpaHHBIX 3a
BBITIOJTHEHUE TEOPETUYECKOTO U
IPAaKTUYECKOI0 3a/1aHusl, CPETHHUM 6aut rmo
UTOTaM aTTecTaluu

OneHka 5 «OTIMYHO» 19 - 20

OneHka 4 «Xopouo» 15-18

Onenka 3 «yIOBJIETBOPUTEIBLHOY 11-14
OneHka 2 «HEeyJTOBJIETBOPUTEIBHO 10 u menbe 10

4.2.2 Iloxa3aTeJM 1 KpUTePHH OLCHUBAHUSI KOMIIETCHIIUH

ITokasaTenu ¥ KpUTEPUU OLICHUBAHUS KOMIIETCHIIUN OTPaXKEHbI B KOMILJIEKTE KOHTPOJIBHO-
onieHo4HbIX cpencTB (IIpunoxkenue 1) u xpaHsTcs B MpeIMETHO-LUKIOBOM KOMUCCHHU.

4.2.3 KoHTpOJIbHBIE U TECTOBbIE 3aJAHUS

[lepeueHr BOMPOCOB, KOHTPOJBHBIE M TECTOBBIE 3a/JaHUs, HEOOXOAMMBIE [UIsI OIICHKHU
pe3yabTaTOB OOy4YeHHUs XapaKTepu3ylImuX (OPMHUPOBAHWE KOMIETEHIIUHA TMPEICTaBICHB B
KOMIUIEKTe KOHTPOJBHO-OIIeHOYHBIX cpeAcTB ([Ipunoxkenne 1)u xpaHATCS B MPEeAMETHO-IIMKIOBOM
KOMMCCHH.

4.2.4 MeTtoauyecKkue MaTepuabl

Mertoandyeckne MaTepHallbl, OINPENCISIONINE TPOLUEAYPhl OLUEHUBAHHUSA PE3YyJIbTaTOB OOYYCHUS
XapakTepu3yroImux (GopMupoBaHre KOMIETEHIMH MPEICTaBICHBI B METOIUYECKUX PEKOMEHIAIMIX
M0 BBIMOJHEHUIO NpakTruueckux pador (IIpwmoxenue 2) u madoparopubeix pador (IIpumoxenue 3)
XPaHATCS B IPEAMETHO-LIUKIOBON KOMUCCHH.



Tembl pedepaToB (10KI1210B), HHAMBHAYAJbHBIX IPOEKTOB 10 OHOJIOTHH.

LN~ WNE

10.

11.
12.

13.

14.
15.

16.
17.
18.
19.
20.

21.

22.

23.

24,
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.

Knerounas teopust ctpoeHus opranu3MoB. lcTopus 1 COBpeMEHHOE COCTOSIHUE.
HacnenctBennas nndopmalys u nepejaaya ee u3 nokKoJICHUs B TOKOJICHUE.
JpaMatudeckue cTpaHULbl B UCTOPUH PAa3BUTHSI TEHETUKH.

VYcnexu COBpeMEHHOM €HETUKH B MEIULIMHE U 3]paBOOXPAHEHUH.

Hcrtopus pa3Butus 3BOIOLMMOHHBIX Uien 1o Y./lapBuHa.

«Cucrema nipupoab» K.JIunues u ee 3HaueHue Jisi pa3BUTHUSI OUOJIOTHH.

CoBpeMeHHbIE NPECTABICHUS 0 MEXaHU3MaX U 3aKOHOMEPHOCTSIX SBOJIIOLIUH.
CoBpeMeHHbIE IPEICTABICHUS O 3apOXKACHUM )KU3HU. PacCMOTpeHNe U OLIEHKA pa3InYHbIX
TUIIOTE3 IPOUCXOKICHUS

CoBpeMeHHbI Tan pa3BUTHs YyeraoBedecTBa. Uenoseueckue pacbl. OnacHOCTh pacu3Ma.
Bo3znelicTBue yenoBeka Ha IPUPOAY Ha Pa3IMYHbIX dTalax pa3BUTHUS YEJIOBEUECKOTO
oOrecTBa.

Bnusinue okpy»xaroieil cpeipl U ee 3arps3HeHUs] Ha Pa3BUTUE OPTaHU3MOB.

Bnusinue xypenusi, ynotpebieHus alKkoroiisi 1 HAPKOTUKOB POAUTENSIMU Ha SMOPUOHAIBHOE
pa3BuTHe peOeHKa.

Buramunsl, hepMeHTHI, TOPMOHBI U X POJIb B OpranuzMme. Hapyiienus npu ux He1ocTaTke u
n30bITKE.

[TpuunHBI U TPAHUIBI YCTOHYMBOCTU OUOCGHEPHI K BO3JCHCTBHUIO A€ATEIHLHOCTH JIIOICH.
buoneHo3s! (3xocucTEMBI) Pa3HOTO YPOBHS U UX CONOJYUHEHHOCTD B IN1I00AJIbHOM 3KOCUCTEME
— ouocpepe.

Bunosoe u sxosornueckoe pazHooOpasue OMOIIEHO3a KaK OCHOBA €r0 YCTOWYMBOCTH.
[ToBplieHNE MPOTYKTUBHOCTH (DOTOCHHTE3a B UCKYCCTBEHHBIX 9KOJIOTHYECKUX CUCTEMAX.
Pasznuunble sK0I0rHYecCKre TUPaMUIbl U COOTHOIIEHHSI OPraHU3MOB Ha KaXK/10l X CTYIEHHU.
[TyTu noBeleHUs GMONIOTNYECKOM MPOIYKTUBHOCTU B HCKYCCTBEHHBIX 3KOCHCTEMAX.
Ponb npaBuTENbCTBEHHBIX U OOIIECTBEHHBIX IKOJIOTHYECKUX OpPraHU3aluii B COBPEMEHHBIX
Pa3BUTHIX CTpaHAX.

PanmonansHOE UCTIOJIb30BaHUE U OXpaHa HEBO30OHOBIIIEMBIX IPUPOJIHBIX PECYPCOB (HA
KOHKPETHBIX MPUMEPAX ).

OnacHocTb 17100aIbHBIX HapylIeHUi B Onocdepe. O30HOBbBIE «IBIPBI», KUCIOTHBIE T0XK/IH,
CMOTH U UX IIPEIOTBpAIICHHE.

DKOJIOTHYECKHE KPU3HCHI U dKoJorudeckue karactpodsl. [IpenoTBpaiienue ux
BO3HUKHOBEHUS. CYyIIHOCTh OMOC(Ephl U [IUBUIU3AIHH.

Xapakrepuctuka onocunresa JJHK.

buoreorieHo3bI Kak Ba)kKHbIE OMOJIOTHYECKHE TPOLIECCHI.

benku: XUMUYECKUI COCTAaB, CBOMCTBA M 3HAYEHUE JJI YEIOBEUYECKOr0 OpraHu3Ma.
AHTpOIOreHe3: CyIHOCTh U 0COOEHHOCTH.

Oco0eHHOCTH MPaKTUYECKOr0 MPUMEHEHHUS BOJOPOCIIEH.

['eHeTHKa Kak BaKHAsi COCTaBHAs YACTh OMOJIOTHUECKON HAYKH.

KpyroBoport BemiecTs B mpupo/ie.

Ponb nexapcTBEHHBIX pacTEHUMN B dKU3HU YEIOBEKA.

Pa3paboTka 1 U3roToBICHUE TPAHCTEHHBIX MPOJTYKTOB.

HacnenctBenHbie 60s1e3HN YeI0BEKa: MPEANOCHUIKH BOSHUKHOBEHHUS.

[Tpouecc cenexuuu: 0COOEHHOCTH U 3HAUYEHUE.

XapakTepHuCcTUKa MTOJIOBOTO CO3PEBAHUS.

OcCHOBHBIE TEOPHH NTPOUCXOKICHHS YETOBEKA.

['eHHast UHKEHEPHSI U €€ OCHOBHBIE MPOOIIEMBI.

CyniHOCTh KJIOHUPOBAHHUS.

HeorpannueHnHble BO3MOXHOCTH T'OJIOBHOTO MO3Ta.

CoBpemeHHbIE OUOTEXHOIOTHH.

IIpouecc crapeHus.

DOTOCHHTE3 — YHUKAIIBHOE IPUPOJHOE SIBICHUE.



43. XapakTepucTuKa OMOPUTMOB YEJIOBEKA.

44, Penkue 1 ucde3aroie BUIbI IITHLI.

45. PacTeHusl, 3aHECEHHBIE B KPACHYIO KHUTY.

46. )KuBoTHBIE, HAXOAIIMECS HA TPAaHU HCUE3HOBEHUSI.
47. Buzapl pac: 0COOEHHOCTH UX IIPOUCXOXKICHUS.

48. Cnenuduka BRIpaOOTKH UMMYHHUTETA.

49. I'naBHbIC 3aM10BeAHUKHU Poccum.

50. ®epmeHTHI: (PYHKITUU U ONIPEACIICHUE UX aKTUBHOCTH.
51. XapakrepHble UepThl IPOLECCA PETEHEPALIUH.



