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COJEPKAHUE

OBIIASI XAPAKTEPUCTUKA PABOYEM ITPOTPAMMBI
OBIIIEOBPA3OBATEJIBbHOMN JUCHUATLIAHBI

CTPYKTYPA U COAEP/) KAHUE
OBIIEOBPA3OBATEJIBHON JUCHUATIIAHBI

. YCJIOBUA PEAIN3ALIUU TPOT'PAMMBI

OBIIEOBPA3OBATEJBHON IUCIUILIVHBI

. KOHTPOJIb 1 OIIEHKA PE3YJIbTATOB OCBOEHUA

OBIIEOBPA3OBATEJIBHON JUCHUATIIAHBI



1. OBIIAS XAPAKTEPUCTHUKA PABOYEN ITPOI'PAMMBbBI
OBIIIEOBPA3OBATEJIBHON JUCIHUATIIAHBI

1.1. Mecro AUCHUILUINHBI B CTPYKTYpe o0pa3oBaTtebHoi nporpammsl CI1O:
OO6meobOpa3oBatenbHas gucHUIUIMHA «bHoNorusy sBIseTCS 00s3aTeNbHOW YacThIO
00m1e00pa3oBaTepHOrO MUKIa 00pa3oBaTelbHON mporpammbl B cootBercTBun ¢ ®I'OC CITIO

40.02.04 «¥OpucnpyaeHuus»

1.2. e 1 n1aHUpYeMble Pe3yJabTAThl 0CBOECHUS TUCIHUTIINHBI:
1.2.1. lleap AUCHMIIHHBI

Conepskanue mporpaMMbl 00111e00pa30BaTeIbHON JUCITUTUIIMHBI « BUOJIOTHS HATTPaBICHO
Ha JOCTIKEHHUE DPE3YyJIbTAaTOB €€ H3ydeHHs B cooTBeTcTBHM C TpeboBanusmu OI'OC COO c
yaetoMm TmpodeccrnoranbHoi HampaBieHHoctTn PI'OC CIIO. Ilenp wu3ydeHHs] TUCIUTITAHBI
«buonorus» Ha 0a30BOM YpOBHE — OBJaJeHHE OOYYAIOIIMMHCS 3HAHUSMH O CTPYKTYpHO-
(YHKIIMOHATTLHOW OpTaHW3alMK JKUBBIX CHUCTEM PAa3HOTO paHTa W MPUOOPETCHHWE YMEHHMA
MCII0JIb30BATh 3TH 3HAHUS JJIsl TPAMOTHBIX JIEUCTBUN B OTHOUIEHUH OOBEKTOB KUBOM MPUPOJIBI U
pelIeHUs Pa3INYHbIX )KU3HEHHBIX MPOOIIEM.
JlocTrkeHne Leau U3ydeHusl TUCHUIUIMHBL «buonorus» Ha 06a30BOM ypoBHE oOecreunBaeTCs
pelIeHUEM CIeIyIOIINX 3a/1ay:
J OCBOCHHE OOYYaIOIIMMUCA CHCTEMbl 3HAaHHM O OMOJOTMYECKHX TEOPUSX, YUCHHSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTEe3axX, MpaBUiax, CIYXKaIIMX OCHOBOHM 11l (OpMUpPOBaHUS
MIpe/ICTaBICHUM 0 €CTECTBEHHO-HAYYHOI KapTHHE Mupa,
0 METOoJIaXx Hay4yHOTO MO3HaHHUSA, CTPOCHHUU, MHOrO0Opa3uu U OCOOEHHOCTSAX >KUBBIX CHCTEM
Pa3HOTO YPOBHS OpPraHM3allM, BBIJAIOIIUXCA OTKPBITHSIX M COBPEMEHHBIX MCCIEIOBAaHUSAX B
OHOJIOTHH;
. (dbopmupoBanue y oOyJarouxcs MO3HABATENbHBIX, HHTEIJICKTyalbHBIX
U TBOPYECKMX CHOCOOHOCTEHl B TMpolecce aHalu3a JaHHBIX O MYTSIX Pa3BUTHA
B OMOJIOTMH HAYYHBIX B3IJISIOB, UICH M MOJXO0J0B K U3yYCHHIO KUBBIX CUCTEM PAa3HOTO YPOBHS
OpraHu3aIiy;
o CTaHOBJIEHHE Yy OOydYarmuxcs oOmel KyabTypbl, (QYHKIHOHAIBHONH TPAaMOTHOCTH,
pa3BUTHE YMEHHI OOBSACHATH U OLIEHUBATH SBICHUS OKPYXKAIOIIETO MHUpPA >KMBOW MPUPOIBI Ha
OCHOBAHUWU 3HAHUI U OTBITA, MTOTYYEHHBIX ITPH U3YYCHUH OUOJIOTUH;
. (dbopMupoBaHHE Y OOYJArOMIMXCS YMEHHH WJUTIOCTPUPOBATH 3HAYEHHE OUMOIIOTHUYECKUX
3HAHUA B TPAKTUYECKOW JESITETbHOCTH YENOBEKa, Pa3BUTUM COBPEMEHHBIX MEIUIIMHCKHUX

TEXHOJIOTUH U an06HOTCXHOHOFHﬁ;



o BOCIHMTaHUE YOS)KIEHHOCTH B BO3MOXKHOCTH ITO3HAHUS YE€JIOBEKOM JKUBOM

IPUPOJIBI, HEOOXOAUMOCTH OEpeKHOTO OTHOIIEHHS K Hel, COOMIOACHHS ITUYECKUX HOPM IIPH
MIPOBEACHUH OMOJIOTHYECKUX HCCIEIOBAaHUA;

. OCO3HAHHE LIEHHOCTU OMOJIOTMYECKUX 3HAHUM JUIs MOBBIIIEHUS YPOBHS 3KOJOTMYECKON
KYJIbTYpBbI, 1151 GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHMUS;

. [PUMEHEHHE TNPUOOPETEHHBIX 3HAHUH W YMEHUMH B  IIOBCETHEBHOM  KU3HU
Ul OLEHKU IIOCIECACTBHM CBOCH [JEATCIBHOCTH IO OTHOIIEHUIO K OKPYKAIOIIEH Cpene,

COOCTBEHHOMY 3JI0POBBIO, 000CHOBAaHUE U COOJIO/IEHNE Mep TTPO(PHIIAKTHKY 3a00I€BaHUL.

1.2.2. Ilnanupyemble pe3yJabTaTbl OCBOEHHsI 0011€00pa30BATEJbHOM JUCUMILUIMHBI B
coorBercTBUHU ¢ PI'OC CIIO n Ha ocHoBe PT'OC COO

O6mme xomnerenuu (nainee — OK) u nmpodeccnonansubie kommnetreHmu (nainee — [IK) ®I'OC
CIIO B COOTHECEHHH c JIMYHOCTHBIMH, MeTaIpeaMETHbIMU
U TpeIMETHbIMM  pe3ylbTaTaMu  oOydeHus OazoBoro  ypoBHs (mamee —  IIPO)

®I'OC COO npexacrapieHsl B Ta0IULE:



Koa u IInanupyemble pe3yJIbTAThl 0CBOCHHUS TUCHMIIINHBI

HanMeHOBaHHe

‘l’OPM“pyeM”UX O6ume JucuunInHAPHbIE

KOMIeTeH Ui
OK O01. BseiOupats | JInuHOCTHBIE peE3y/IbTaThl JOJDKHBI oTpaxars B yactu: | [IP6 1. CpopmMupoBaHHOCTH 3HAHMN O MeCTE M POJH OHOJIOTHU
CIOCOOBI  pemIeHus | TPYIOBOTO BOCTIUTAHHUS: B CHCTEME€ HAy4YHOTO 3HaHUS; (YHKIMOHAIHHON TPaMOTHOCTH
3a1a4 - TOTOBHOCTh K TPYAY, OCO3HaHHME IEHHOCTH MAacTEpCTBa, | YEIOBEKa ISl PEHICHHUS )KU3HEHHBIX TPOOIIeM.
npodeccuoHabHON | TPYHOJIO0HE; [1P6 2. ChopMUpOBAaHHOCTE YMEHHS DPACKPBIBATh COJIEPIKAHHE
JEATEIbHOCTH - TOTOBHOCTh K aKTHBHOHM JEATEIHHOCTH TEXHOJOTHMYECKOW | OCHOBOMOJATAIOMIMX  OMOJIOTUYECKUXTEPMHUHOB W TOHSTHH:
MPUMEHUTEITEHO " COITHAITEHON HaIpPaBJICHHOCTH, CIOCOOHOCTH | )KM3Hb, KJIE€TKa, TKaHb, OpraH, OPraHW3M, BHJ, IOIYJISIHS,
K Pa3IUYHbIM | HHULIUHUPOBATH, JIAHUPOBATh U CAMOCTOSITEIILHO BBIMOIHSTH | SKOCUCTEMa,0no1IeH03, brocdepa; MeTaboan3M (0OMEH BEIIEeCTB
KOHTEKCTaM TaKyro JIeSITeIHbHOCTH; U TIpeBpalleHWe DSHEPruH), TOMeocTa3  (CaMOperyysnus),

- HHTEpeC K pa3IuuHbIM cdepaMm npodecCuoOHATHHOU
JIEATETLHOCTH.

MerTanpeaMeTHbIE pe3yIbTaThl JODKHBI OTPAXKaTh:
OBnajieHre YHUBEPCATbHBIMU YI€OHBIMH TO3HABATCIIBHBIMU
NEUCTBUSIMU:

a) 6a30BBIC JIOTUYECKUE JICHCTBHS:

- CaMOCTOATENIBHO (DOPMYJIMPOBaTh W AKTYaIIM3UPOBATH
po0JieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHABJIMBATh CYIICCTBCHHBIA NMPH3HAK WJIM OCHOBAHHS
JUTsI CpaBHEHUS, KJIacCU(UKAITUU U 0000IICHHS;

- OIIPENICIISATh LN ICATEIIbHOCTH, 3a/1aBaTh MapaMeTphbl

1 KPUTEPUHU UX JOCTHIKCHHS,

- BBISBJIATH 3aKOHOMEPHOCTH U TIPOTHBOPECUHS

B pacCMaTPUBACMBIX SIBJICHHSIX;

- BHOCHUTb KOPPEKTHBBI B JEATEIbHOCTb, OILICHUBAThH
COOTBETCTBUE PE3yJAbTaTOB IICNISIM, OIICHMBATh PUCKHU
MMOCJIEACTBUI NEITENLHOCTH;

0) 60a30BBIC HCCIIEAOBATEIIBCKUE ACHCTBUS:

- BJIQJICTh HABBIKAMU YUEOHO-UCCIICIOBATEIBCKON

W TPOCKTHOW JCSTEIbHOCTH, HABBIKAMU pa3pelICHUs

OmocuHTe3 Oenka, CTPYKTypHas OpraHHU3aIUsl JKUBBIX CHCTEM,
JTIUCKPETHOCTD, CaMOPETyJISINS, CaMOBOCITPOU3BEICHUE
(penipoayKIus), HAaCJIEACTBEHHOCTD, W3MEHYHUBOCTb,
9HEPro3aBUCUMOCTh, POCT U Pa3BUTHE, YPOBHEBAs OPraHU3AIIHSI.

ITP6 3. CdopMHpOBAaHHOCTh yYMEHHS PACKPHIBATh COJACPIKAHUE

OCHOBOTIOJIATAIONIUX  OHMOJOTHYECKUXTCOPUA M THUIIOTE3:
KJIIETOYHOM, XPOMOCOMHOM, MYTallMOHHOM, 3BOJIIOIMOHHOM,
MIPOMCXO0KICHHS )KU3HUHU YEIIOBEKa.

I1P6 4, CdopMHpOBaHHOCTH YMEHUS pacKpbIBaTh

OCHOBOTIOJIATAIONHE OWOJIOTUYECKHE 3aKOHBI HM3aKOHOMEPHOCTH
(I Mengensa, T. Moprana, H.M. BaBwioBa, 3. I'ekkens,
®. Mromnepa, K. bapa), rpaHuiibl uX TPUMEHUMOCTH K JKUBBIM
CHCTEMaM.

ITP6 5. IlpuoOpereHne orbITa MPUMEHEHUS OCHOBHBIX METOJIOB
HAy4YHOTO TMO3HAHUS, UCTIOJIb3yEMbIX BOMOJIOTHH: HAOIIOICHUS

Y ONMCAaHMS KUBBIX CUCTEM, ITPOLIECCOB U SIBJICHUI; OpraHU3aluu

HUIIPOBCIACHUA OHOJIOTHYECKOTO OKCIICpUMCHTA, BbIIBUIKCHUA
THUIIOTE3, BBISAABJICHUA 3aBUCUMOCTH MCKIAYHUCCICAYCMbIMU
BCIIMYNHAaMU, O0OBSICHEHHS MOJIYYCHHBIX PE3yIbTAaTOB

)41 Q)OpMYJ'II/IpOBaHI/ISI BbIBOJIOB  CHCIIOJIb30BAHUCM  HAYYHBIX




po0em;

- BBISABJIATBH HpI/I‘II/IHHO-CHeI[CTBeHHLIC CBs3U

158 aKTyaJII/I?;I/IpOBaTI) 33.113.‘-1}’, BBIABUT'aThb FI/IHOTGBY

ce pemeHI/m, HaXOIUTb aprMCHTBI JIA 1O0Ka3aTCJIbCTBA
CBOMX YTBEP)KJICHUM, 3aJaBaTh IapaMeTpbl U KPUTEPUH
peleHus;

- aHaJH/ISI/IpOBaTI) HOJIyT-ICHHI)IC B XOJIC peIHCHI/ISI 3a1a4u
peSy.]'II)TaTBI, KpI/ITI/I‘-ICCKI/I OILICHHUBATh HX I[OCTOBepHOCTI),
HpOFHOSI/IpOBaTB N3MCHCHHUEC B HOBBIX YCJ'IOBI/IHX;
pa3pabaThiBaTh TUIAH PEIICHHS TPOOJIEMBI C YISTOM aHAIN3a
HMMEIOIINUXCA MaTEPUAIbHBIX U HEMATEPUAIBHBIX PECYPCOB;
- YMGTB HepeHOCI/ITI) 3HAHUS B HOSHaBaTeHBHYIO

Y TPAKTUYECKYIO0 00JIACTH KU3HEACSITEIIbHOCTH,

- YMGTB I/IHTerI/IpOBaTB 3HAHUA H3 paSHI)IX Hpe)IMeTHBIX
oOmacrei;

- BBIJIBUI'aTb HOBBIC HJICHU,
MTOIXOJIbI M PEIICHUS

npeaiaratb OpUruHAJIbHBIC

IIOHATUI, TEOPUI U 3aKOHOB.

[1P6 6. CchopMuUpOBAaHHOCTh YMEHHUS BBLICIATH CYLIECTBEHHBIC
pPU3HAKA BUPYCOB, KJIETOK  TPOKAPHOTH DYKapuoT;
OJIHOKJICTOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, BHJIOB,
OMOTEOIICHO30B M JKOCHCTEM; OCOOCHHOCTH IPOLIECCOB OOMEHa
BEIIECTB M TIPEBpAILICHUS OJHEPrUU B KIETKe, (POTOCHHTE3a,
IUTACTHYECKOTO W DHEPreTUYEeCKOro oOMEeHa, XEeMOCHHTE3a,
MHUTO3a, MeiH03a, OIUIOJOTBOPEHUS, PA3BUTHSIH Pa3MHOXKCHHS,
MHAUBUAYAJIbHOTO Pa3BUTHS OpraHu3Ma (OHTOreHesa), 60pbObI 3a
CYLIECTBOBaHUE, €CTECTBEHHOIO O0TOOpa, BHA000pa3oBaHUS,
NPUCIIOCOOJICHHOCTH OPraHU3MOB K cpejie OOWTaHWS,BIMSHUS
KOMIIOHEHTOB ~ 9KOCHCTEM, aHTPOTIOTEHHBIX HW3MEHEHHWHA B
9KOCHCTEMAaX CBOEH MECTHOCTH, KpPYroBOpOTa BEIIECTB U
npeBpalieHne YHepruu B onocdepe.

[1P6 7. CdopMupoBaHHOCTb YMEHMSI MPUMEHATH MOJIy4YCHHbIE
3HAHUS I OOBSCHEHHsI OMOJIOTUYECKUX IPOIECCOB W SIBICHUH,
JUIS IPUHATHUS PAKTUYECKUX PEIIeHUH B IOBCETHEBHOM KU3HU

¢ uenbroobecnedeHrs 0e30MacHOCTH CBOETO 3/10POBbS U 370POBbS
OKPYXKAIOIUX JIIOJIeH, COOIMIOACHUA3I0POBOTO 00pasza KU3HH,
HOPM TPAaMOTHOTO TIOBEACHUS B OKpPYXKAlOllell MNpUpOIHON
cpelie;IOHMMaHue HEOOXOJUMOCTH HCIOJB30BaHUS JOCTHXKEHUI
COBPEMEHHOI OHOJIOTUH M OHOTEXHOJOTHIAJS PalMOHATIBLHOTO
MIPUPOIOTIOIHL30BAHUS.

I[IP6 8.ChopmMupoBaHHOCTh yMEHHUS peIaTh OHOJOTUYECKHE
3aJ1a4i, COCTABIISATh T€HOTUIMHMYECKUECXEMbI CKPEIIMBAHUS

JUIS pa3HBIX THUIOB HAcleJAOBaHUS TMPU3HAKOB Yy OPraHU3MOB,
COCTAaBIIATh CXEMBITIEPEHOCA BEIIECTB U PHEPTUU B IKOCHCTEMAaX
(1enu mUTaHus, TUIICBBIC CETH).

I[1P6 9. CdopmupoBaHHOCT, YMEHUN KPUTHUYECKHU OICHUBATh
uH(pOpMaIIMI0O  OMOJOTHYECKOTOCOAEPKAHUS,  BKIIOYAIOIIYIO
TMICEBJIOHAYYHBIE 3HAHUS M3 Pa3UYHBIX HCTOYHHUKOB (CpeicTBa
MaccoBOMMH(OPMALIUY,  HAYYHO-TIOMYJSIPHBIE  MaTepuabl);
HUHTEPIPETHPOBATH ATHYECKUE aCTIeKTBI COBPEMEHHBIX
UCCIICIOBAaHUM B OMOJIOTMM, MEAMLUHE, OHUOTEXHOJOIHH;




paccMaTpuBaTh  INOOANTbHBIE  JKOJIOTHYECKHE  MPOOIEMBI
COBPEMEHHOCTH, (OpPMHpPOBATH 1O OTHOIICHUIO K HHUM
COOCTBEHHYIOTIO3UIIHIO.

[1P610. CdopMUPOBAaHHOCTh YMEHHH CO37aBaTh COOCTBCHHBIC
NUCHbMEHHBIE M YCTHBIE COOOIIEHHS HAOCHOBE OHMOJOTHMYECKOU
uHpOpMAlUM W3  HECKOJBKMX  HMCTOYHHUKOB,  I'PAMOTHO
MCII0JIb30BATHIIOHSATUIHBIN anmnapaTt OMoJIoruu

OK 02.
Hcnone3oBats
COBPEMEHHBIE
CpeiacTBa  IIOMCKa,
aHaym3a

U HUHTEpHpeTaluu
uHpopmanuu

u uHGOPMaIlMOHHbIE
TEXHOJIOTUU JUIs
BBIMIOJIHEHUS 33734
npodeccCHoHaTbHOM
JeATeNbHOCTH

JInyHocTHEBIE pE3YJbTaThl OOJDKHBI OTpaXaTb B YaCTH!:
HECHHOCTHW HAYYHOTO IMO3HAHUA:

- c(OPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAyKH U OOIIECTBEHHOMH
TIPAKTHKH, OCHOBaHHOTO HA  JWajore  KYyJIbTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MecTa
B IIOJIUKYJIBTYPHOM MHPE.

MeranpeaMeTHbIe pe3ynbTaThl TOJKHBI OTPaXKaTh:
OBJ'Ia)IeHI/Ie YHUBCPCAJIbHBIMHU y‘-Ie6HBIMI/I IIO3HABATCIIbHBIMU
NEUCTBUSIMU:

B) paboTa ¢ nHpopmarmen:

- BIaJeTh  HaBBIKAMU  TOJY4YeHUS  HHPOpMaLUU
U3  UCTOYHUKOB  pa3HbIX  TUIIOB,  CaMOCTOSTEIbHO
OCYILIECTBIISITh TIOUCK, aHams, CUCTEMAaTHU3aIHI0

U UHTEpHpeTanuio MHGOpMAalMU pa3iMyHbIX BUJIOB U (opM
MIpe/ICTaBJICHHUS;

- OLIEHUBATh JIOCTOBEPHOCTH, JIETUTUMHOCTh HH(OPMAIINH,
€€ COOTBETCTBHE MMPABOBBIM U MOPAJIILHO-3TUYECKUM HOpMam

ITP6 1. ChopmMupoBaHHOCTH 3HAHUW O MECTE U PO OMOJIOTHH

B CHCTEME HAYYHOTO 3HAHHS;PYHKIMOHAIBHONH TPaMOTHOCTH
YeJI0BeKa [Tl PEIICHUS )KU3HEHHBIX TPOOJIeM.

ITP6 7. CdopMupoBaHHOCTb YMEHMSI MPUMEHATH MOJIy4YECHHbIE
3HAHUS U1 OOBSICHCHHSI OMOJIOTHYECKHX IMPOIIECCOB M SBIICHUH,
JUTSL TIPUHSATHUS MPAKTUYECKUX PEIICHUH B TIOBCETHEBHOM KU3HU

Cc uenbtlo obecrieyeHHss O€30MaCHOCTH CBOEro 370POBbSl U
3I0POBBSI OKPYXKAIONIUX JIFOJICH, COOIOIEHUs 30pOBOTO o0Opa3a
’KM3HH, HOPM I'PaMOTHOIO MTOBEJICHHS B OKPYKAIOIIEH TPUPOTHOM
cpelie; TOHUMaHUe HeOOXOIUMOCTH HCIIOJIb30BAHUS JOCTHKEHUI
COBPEMEHHOI OHOJOTHMH U OHOTEXHOJOTHH Uil palMOHAILHOTO
MPUPOIOTIOIH30BAHUS.

I[TP6 10. ChopMupoBaHHOCTH YMEHHH CO3/1aBaTh COOCTBEHHBIC
MUCbMEHHBIE U YCTHBIE COOOIIEHHS Ha OCHOBE OMOJIOIMYECKOM
uHOpPMAllMM U3  HECKOJbKMX  HCTOYHUKOB,  I'PaMOTHO
MCII0JIb30BaTh MOHITUHHBIN anmapar OHOJIOTUU

OK 04. 3ddexruBHO
B3aMMO/ICHCTBOBATh
1 paboTarth

B KOJIJICKTHBE

Y KOMaHJIe

JInuHOCTHBIC pe3yiibTaTbl OOJUKHBI OTpaAXaTb B YaCTH:

LEHHOCTM HAy4YHOrO0 TIO3HAHUA: OCO3HAHHE ILIEHHOCTH
Hay4dHOW  JAEATEIbHOCTH, TOTOBHOCTb  OCYILECTBIATH
MIPOEKTHYIO Hu HCCIIE0BATENIbCKYIO JIesITEILHOCTh
WHJIMBUIyaJIbHO U B TPYIIIIE.

MeranpeaMeTHbIE PE3YIbTATHI JOJKHBI OTPAXKATh:
OsBmagenne YHUBEPCAIbHBIMU KOMMYHUKATUBHBIMU
JIEMCTBUSIMU:

0) coBMeCTHas JACSATCIBHOCTD:

ITP6 5. IlpuoOpereHne ombITa MPUMEHEHUS OCHOBHBIX METOJIOB
HAyYHOTO TMO3HAHUS, UCTIOJIb3YEMbIX B OHMOJIOTUN: HAOIIOACHUS U
ONMCAHUs )KUBBIX CUCTEM, IPOLIECCOB U SIBJIIEHUW; OpPraHU3alUU U
IpOBEICHUST  OMOJIOTUYECKOTO  SKCIIEPUMEHTA,  BBIIBHKCHUS
TUIIOTE3, BBIABICHUS 3aBUCUMOCTH MEXAY HCCIEIyEeMbIMU
BEJIMYUHAMU, OOBSICHEHHUSI TTOJTyYEHHBIX Pe3yIbTaTOB

U GOpMYyIHPOBAHUSA BBHIBOJIOB C HCIOJB30BAHUEM HAYYHBIX
MOHATUM, TEOPUN U 3aKOHOB




- IOHUMAaTh U UCTIOJIB30BATh MPEUMYILIECTBA KOMAHIHOMN
Y UHJIMBUIYaJIbHOU paboThI;

- IIpUHHUMATDh meian COBMECTHOU JACATCIIbHOCTH,
OpPraHru30BBIBATh 1 KOOPAWMHHUPOBATH Ilef/'ICTBI/ISI

0 €€ JOCTIKCHUIO: COCTaBIATh INIAH  JICHCTBHM,
pacnpenensatb poOJaM C YYETOM MHEHUW YYaCTHUKOB

00CYyX/IaTh pe3yabTaThl COBMECTHOM PabOTHI

OK 07.
ConeiicTBOBATH
COXPaHEHUIO
OKpyKaromen

CpeIbl,
pecypcocoepexeHn
10, MIPUMCHSITh
3HAHUS

00 W3MEHEHUH
KJIUMaTa, MPUHIIMUITBI
OEpEKITUBOTO
MIPOU3BO/ICTBA,

3¢ hexTUBHO
JIEUCTBOBATE

B Ype3BhIYATHBIX
CUTYaIUIX

JIuyHOCTHBIE pe3yibTaThl JOJDKHBI OTPaXaTb B YaCTHU:
9KOJIOTUYECKOTO BOCIIUTAHMUS:

- c(hOopMUPOBAHHOCTH 9KOJIOTUYECKOMN KYJbTYpHI,
TMOHUMAHHE BIUSIHUS COIIMAITBHO-IKOHOMUYECKUX TTPOIIECCOB
Ha COCTOSTHUE TIPUPOJTHON

U COIMAIBHOM Cpejbl, OCO3HAHWE TJ0OATBHOTO XapakTepa
9KOJIOTMYECKUX MPooIIeM;

- IUIAHMPOBAaHWE W  OCYIIECTBJICHUE  JEWCTBUH B
OKpY)Kalolllel cpelie Ha OCHOBE 3HAHUA IIeJIed YCTOMYUBOTO
Pa3BUTHS YEIIOBEUECTBA;

- QaKTHUBHOE HENpUATHE JCUCTBUM,
OKpY»Kalollleu cpene;

- YMEHHUE MIPOTHO3UPOBATH HeOIaronpusITHbIE
9KOJIOTMYECKHE MOCIEACTBUS MPEAIPUHUMAEMBIX JECHCTBHIA,
PeAOTBPALLATh UX;

- paclIUpeHue OIbITa
HaIlpaBJICHHOCTH.
MeranpeaMeTHbIe pe3yiabTaThl TOJKHBI OTPAXKaTh:
Osnanenue YHHUBEPCAJIbHBIMU KOMMYHUKATUBHBIMHU
NIEUCTBUSIMU:

0) coBMeCTHas ACSATCIBHOCTD:

- MOHUMMATh M HCIIOJIb30BaTh IPEUMYILECTBA KOMaHIAHOU
Y UHAUBHIYaJIbHOU paboTHI,

MPUHOCSIIUX BpPE.

JACATCIIBHOCTH 9KOJIOTHYECKOM

[1P6 5. IlpuoOpereHue ombITa MPUMEHEHUST OCHOBHBIX METOJOB
Hay4HOTO MO3HAHUS, UCTIOJIB3YEMbIX B OMOJIOTHHN: HAOIIOICHHS

Y OTHMCAHMS KUBBIX CUCTEM, MIPOILIECCOB U SIBJICHUI; OpraHU3alluu
U TIPOBEACHHS OMOJOTUYECKOTO OKCIIEPUMEHTA, BBIIBUKEHUS
TUTIOTE3, BBIABJICHHUS 3aBUCUMOCTH MEXKIY HCCIEAYyeMBIMH
BEJIMYMHAMHU, OOBSICHEHUS TIOJYYEHHBIX Pe3yJIbTaTOB

u  (HopMyIMpOBaHUS BBIBOJAOB C HCIOJIB30BAHMEM HAyIHBIX
MOHATUI, TEOPUN U 3aKOHOB.

I[TP6 6. ChopMHUPOBAHHOCTH YMEHHUS BBIACIATH CYIIECTBEHHBIC
OpU3HAKA  BHUPYCOB, KIETOK MPOKApHOT U  DYKAPHOT;
OJIHOKJICTOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, BHJIOB,
OMOreo1eHO30B U AKOCHUCTEM; OCOOCHHOCTH IPOLIECCOB OOMEHa
BEUIECTB M NPEBpAIICHHUS HSHEPrud B KIETKe, (OTOCUHTE3A,
IUIACTUYECKOTO U DHEPreTHMYecKOro oOMeHa, XEeMOCHHTE3a,
MUTO3a, MeH03a, OIUIOAOTBOPEHHUS, Pa3BUTHUS U Pa3MHOKEHHUS,
WHIUBHUIyaJIbHOTO Pa3BUTHUS OpraHu3Ma (OHTOTeHe3a), 60phObI

3a CYILECTBOBAHUE, E€CTECTBEHHOTO OTOOpa, BUI000pa3oBaHMUs,
MPUCTIOCOOJICHHOCTH OPraHU3MOB K cpele OOWTaHMs, BIUSHUS
KOMITOHEHTOB 9KOCHUCTEM, AHTPOTIOT€HHBIX M3MEHEHUN
B 9KOCUCTEMaX CBOEH MECTHOCTH,

KpyroBOpOTa BEILIECTB U MPEBpallleHUE SHEPTuu B buocdepe.

[1P6 7. CdopMupoBaHHOCTh YMEHHSI MPUMEHATH MOJIy4YCHHBIC
3HAaHUA U1 OOBSICHEHHUSI OMOJIOTMYECKHUX IMPOIIECCOB U SIBIICHUA,

- IIpUHHUMATDb OciIn COBMECTHOM ACATCIIBHOCTH, | IJId NPUHATUA IMPAKTUYCCKUX peI_HeHI/II\/'I B IOBCEOHEBHOMN >XU3HHU
OpraHHu30BbIBATH u KOOpAUHUPOBATH JIEUCTBUSA | C IEJbBIO oOccrieueHnss 0€30IACHOCTH  CBOETO 300pOBbs U
10 €C JOCTHUKCHUIO!: COCTaBJIATH IJ1aH HeﬁCTBHﬁ, 3A0POBbA OKPYXKAIOUIUX moz[eﬁ, CO6J'II'OI[CHI/IH 300POBOT'O 06pa3a
pacnpeaciiitTb  poJin € YUCTOM MHEHUI YYaCTHUKOB | )KU3HU, HOPM I'PaMOTHOT'O ITIOBCACHUS B OKp}I)KaI-OH_Ieﬁ HpHpOILHOfI




00CyX/1aTh pe3yabTaThl COBMECTHOM pabOThI

cpeze; MOHMMaHUE HEOOXOAMMOCTH MCHOJIb30BAHUS JOCTHKECHUN
COBPEMEHHOM OMOJIOTUM M OMOTEXHOJOTHU JUIS palMOHAIBLHOTO
PUPOOTIOIH30BAHNUS

[IK 1.2. TIpumensth
HOPMBI TIpaBa st
pemieHust 3amad B
npodeccnoHaIbHO N
JEATEIbHOCTH

- Oco3HaHHBIH BBIOOp Oyaymiei nmpodeccun u
BO3MO>KHOCTEH peain3aiiuu COOCTBEHHBIX )KM3HEHHBIX
IJIAHOB; OTHOIIIEHUE K MPO(EeCCHOHATBHOM JIeATETbHOCTH
KaK BO3MOKHOCTHU y4acCTHs B PEIICHUU JIMYHBIX,
00111eCTBEHHBIX, TOCYAPCTBEHHBIX, 0OIIEHAIIMOHATBHBIX
poOsIeM.

- YMeHHEe caMOCTOSITEIILHO ONPEACNATh eI ACSITeIbHOCTH
M COCTaBJATh IUIaHBI JCATEIHHOCTH, CaMOCTOSTEIBEHO
OCYIIECTBJISATh,  KOHTPOJHMPOBATH U  KOPPEKTHUPOBATH
NEeSITeTFHOCTD; MCIOIB30BaTh BCE BO3MOKHBIE PECYPCHI IS
JTOCTIMDKCHHSI TIOCTABJICHHBIX IEJIEH W peaau3alid TUIaHOB
NESTETPHOCTH;  BBIOMPATh  YCHEIIHbIE  CTPAaTeTHH B
Pa3IUYHBIX CUTYyAIHsX.

- CdopMHpOBaHHOCTh TMPEACTABICHUNH O MecTe OWUOJOTHU B
COBPEMEHHOUN HAay4yHOW KapTUHE MUpPA: HAOJIOJACHUS U OMUCAHUS
JKUBBIX CHUCTEM, IIPOLIECCOB U SIBICHUN; OpraHu3alud |
IpOBEACHUSI  OMOJIOTMYECKOTO  AKCIEPUMEHTA,  BBIIBHKCHUS
TUINOTE3, BBISABIEHUS 3HAYUMOCTH MEXAY HUCCIEIyeMbIMU
BEJIMYMHAMH, OOBSICHEHMsS]  IOJIyYEHHBIX  pE3yJbTaTOB H
dopMynupoBaHMsT  BBIBOJIOB C  HCIOJb30BAaHHEM  Hay4dHBIX
HNOHATHM, TEOpPUM W 3HAHUW TMOHUMAHUE pPOJM OHOJOTUH B
dbopMuUpOBaHUHM Kpyro3opa u (YHKIIMOHATBLHOM TPaMOTHOCTH
YyeJIoBeKa JUIsl pelIeHrs MPaKTUYEeCKHUX 3ajay;

[IpuoOperenne ombiTa NPUMEHEHUS OCHOBHBIX  METOJIOB
HAy4YHOTO MO3HAHHUS, UCIIOJIb3YEMbIX B OMOJIOTUN: HAOIIOACHUS U
OTIMCAHUS KHUBBIX CUCTEM, ITPOLIECCOB U SIBICHUI; OPraHu3aluu U
IpOBEICHUSI  OMOJIOTUYECKOTO  AKCIEPUMEHTa,  BBIIBHKCHUS
TUIIOTE3, BBIABICHMS 3aBUCUMOCTH MEXAY HCCIEAYyEMBIMU
BEJIMYMHAMHU, OOBSICHEHMS  MOJYYEHHBIX  pE3yJIbTaTOB H
dbopMynupoBaHHs  BBIBOJIOB C  HCIOJb30BaHHEM  Hay4dHBIX
MOHATHH, TEOPUN U 3aKOHOB

CdopmMupoBaHHOCTh YMEHUS MPUMEHSATH OJYyYCHHbIEC 3HAHUS IS
00bsicHEeHUS OMOJOTMYECKUX TPOILECCOB U  SBICHUM, IS
INPUHATHSA TNPAKTHYECKUX PEIICHUH B IMOBCEJHEBHOW MXU3HHU C
1enbto o0ecrieueHrs 6e30MacHOCTU CBOETO 37I0POBbsI U 370POBbS
OKpY)KAIOIIUX JFOJeH, COOMIOEHUS 3A0POBOTO 00pasza KHU3HW,
HOPM IpaMOTHOI'O MOBEJICHUS B OKPYXKAIOIIEH NMPUPOJIHON CPelE;
NOHMMAaHWE HEOOXOIUMOCTH  HCIIOJIb30BAHUS  JOCTHKEHUIN
COBPEMEHHOH OHOJOTHMH U OHMOTEXHOJOTHH Uil palMOHaILHOTO
IPUPOJOTIOJIb30BaAHMS




2. CTPYKTYPA n COJAEP)KAHUE OBIIIEOBPA30OBATEJIBHON

JUCHUIINHBI

2.1. O0beM JUCHUILIMHBI M BBl y4e0HOH padoThl

Bua yueOHo# padoThl

O0beM B yacax

O0bem o0pa3oBaTeIbHON NMPOrpaMMbl JHCIUILNINHBI 72
B T.4.
OcHOBHOE coJepKaHHe 6
B T. 4..
TEOpETUYECKOe 00ydeHne 4
Ja00OpaTOPHBIC U MTPAKTUUECKUE 3aHATHUS 2
IIpo¢deccuoHaIbHO OPHEHTHPOBAHHOE COJlepKaHue (CoAepKaHue 9
NPHUKJIATHOT0 MOAYJIA)
B T. 4.:
TEOpPETHYECKOE 00yueHne
J1a00paTOPHBIC U TPAKTUYECKUE 3aHATHUS 2
CamocrosiTesibHasi padoTa 64

IIpome:kyTounas arrecrauus (AuddepeHUMPOBAHHDbIN 3a4eT)
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2.2. TeMaTH4eCKHH IJIaH U coaecpikaHue TUCHUNIIJIUHDbI

®opmupyemMble
HaumenoBanue O0bem
Conepxxanue yueOHOro MaTepuaJia, 1a00paTopHbie M NPAKTHYECKUE 3aHATHS KOMIIeTeHI[UH
pa3iesioB U TeM 4acos
1 2 3 4
OcHOBHoOe coJiep:kaHue
Pa3nes 1. buojiorus kak Hayka. 7KuBble cHCTeMbI M HX OPraHHM3ALUsA
Tema 1.1. Conepxkanue yaeOHOro MaTepuasa
buonorus buonorus — Hayka o xuBoii npupojae. CBsi3u OMOJIOTHH ¢ 00IIECTBEHHBIMU, TEXHUYECKUMH U
B CUCTEME JIPYTMMHU €CTECTBEHHBIMU HayKaMu, GUIocOo(pUel, peluruei, 3TUKOM, SCTETUKONW U MPaBOM.
Hayk.OOmias Ponp Ouonornu B (QOpMHUPOBAHMM COBPEMEHHOM HayyHOM KapTuHbl Mupa. Cucrema
XapakTepUCTHUKa OMOJIOTUYECKHUX HaYK.
KU3HU Metopl MO3HAHUA KUBOM MpHUPObl (HaOMIo/IeHUe, IKCIEPUMEHT, OMHMCAHUE, U3MEpEHHE, OK-02
KJ1accuuKaIys, MOJISTMPOBAHNE, CTATUCTUYECKAsE 00padOTKa TaHHBIX).
XKusble cuctembl (OMOCUCTEMBI) KaK MpeAMET n3ydeHus Onosnoruu. OTianure KUBBIX CUCTEM
OT HeopraHudeckou nmpupoabl. CBOHCTBa OMOCKCTEM M MX pa3HOOOpasue.
YpoBHH OpraHu3alu ounocucreM: MOJIEKYJISIPHO-T€HETHYECKU, KJIETOYHBIH,
OpraHW3MEHHBIN, TOMYJSIITUOHHO-BUIOBOM, S3KOCHUCTEMHBIM (OMO - TEOIEHOTHYECKHUH),
OorochepHbIi
Pa3nen 2. XuMu4eckuii COCTaB U CTPOEHHE KJIETKHU 1
Tema 2.1. Coneprkanue y4eOHOro MaTepuasa
XUMHUYECKUH cOCTaB | XMMUYECKUN COCTaB KJICTKA. XMUMHYECKHE 3JIEMEHTBI: MaKPOAJIEMEHThI, MUKPOAJIEMEHTHI.
kieTku. Bona Bona u Munepanbhbie BemecTBa. DOYHKIMHM BOJbI M MHUHEPAJbHBIX BEIIECTB B KIIETKE.
U MUHEpaJIbHbIE [Moanepsxanue ocMOTHYECKOTO OamaHca
BCIICCTBA IIpakTryeckoe 3aHsTHE
Ne 1 «buonornueckass pojb MHHEpaAIbHBIX BELIECTB B OOECIEUEHHUU >KU3HEAEATEIbHOCTH
OpPraHu3MOB, IIPOSIBICHUS AUCOaTaHCa MUHEPAIBHBIX JJIEMEHTOB»
Tema 2.2. CopepxaHue yueOHOro Marepuala 0,5
buonornuecku benku. CoctaB u ctpoeHue 0enkoB. AMUHOKHCIOTHI — MOHOMEpHI OenkoB. Hezamenumblie u
BaXXHBIE XMMHYECKME | 3aMEHUMbIE AMHUHOKHCIOTBI. AMHHOKHCIOTHBI COCTaB. YPOBHU CTPYKTYpbl O€IKOBOMH
COCIMHECHUSA MOJIEKYJIbl (TIepBUYHAs, BTOPUYHAS, TPETUYHAs M YETBEPTHYHAsl CTPYKTypa). XUMHUYECKUE OK-01, OK-02,
cBoiictBa OenkoB. buosornueckue ¢yHkuuu OenkoB.PepMEHTHl — OHOJIOTHYECKHE OK-04
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katanuzaropel. CrpoeHue ¢epMeHTa: aKTUBHBIA IIEHTp, CyOcTpaTHas CIenu(pUIHOCTb.
KodepmenTsl. Buramunsl. OTianunst GepMeHTOB OT HEOPraHUYECKUX KaTaIU3aTOPOB.
YrineBoapl: MOHOcaxapuabl (TIIFOKO3a, pub03a M Je30KcHprb03a), Aucaxapuisl (caxaposa,
JIAKTO3a) W ToJiucaxapuibl (Kpaxmall, TIUKOTEH, Ieioiio3a). buomornueckue (yHKIUU
yrneBofoB. Jlummael:  Tpurnmuepuns, Gocdommmuas, crepouasl. ['mapoduisHO-
runpodoOHbIe cBoiicTBa. buonornyeckne ¢yaknuu unuaoB. CpaBHEHHE YIJIEBOJOB,
OEeIKOB M JMNUIOB Kak ucTouHUKOB sHepruu.Hyknennossie xucnotel: JJHKu PHK.
Hyxneotuasl — MoHOMepbI HyKJIenHOBBIX KucioT. Ctpoenue u pynkuuu JJHK. Crpoenue u
¢ysakmn PHK. AT®: crpoenue u pyHkuuun

JlaGopaTopHbie 3aHsTHs (Ha BEIOOP MPEoaBaTes)

Ne 1 «Onpenenenue Butamuaa C B poayKTaxX TUTaHUS»

i «Onpeenenre HaIuuus Kpaxmania B MpoayKTaxX MUTaHUs

i «'uapodunbHO-rUAPOPOOHBIE CBOMCTBA JTUITHUIOBY

i «M3ydeHne KaTaquTHYEeCKOW aKTUBHOCTH ()EpPMEHTOB (Ha IpHUMepe aMuiIa3bl WIH
KaTaJia3bl)»

Tema 2.3.

CtpykTypHO-
(hyHKIIMOHATIBEHAS
OpraHu3aIus KIETOK

Conepkanue yaeOHOro MaTepuaia

[utonorus — Hayka o kietke. KineTtounast Teopusi — mpuMep B3auMOJACHCTBUS UCH U (aKTOB
B Hay4YHOM MO3HAHUU. MeTobl U3y4eHUs KICTKH.

Knerka kak menoctHas xuBas cucreMa. OOIiue MpU3HAKU KIETOK: 3aMKHYTas Hapy)KHas
MemOpana, mosiekyibl JJHK kak renernueckuii ammapar, cucteMa CHHTe3a Oeska.

Tunel KIETOK: dSyKapuoTHYeckas U  mpokapuotuyeckas. (OCOOEHHOCTH CTPOCHHUSA
npokapuoTHdecko kieTku. Kiterounass crenka Oaktepuii. CTpOE€HHE 3YKapHOTHYECKOM
kieTk. OCHOBHBIC OTJIUYHS PACTUTEIBHOM, )KUBOTHOU M IpUOHOMN KiIeTKU. [loBepXHOCTHBIE
CTPYKTYpBl KIETOK— KJIETOYHAsi CTE€HKa, TJIMKOKaIMKC, uX ¢yHkuuu. [lnazmaruueckas
MeMmOpaHa, ee CBOMCTBA U (DYHKITUH.

Huronnasma u ee opranouasl. OgHoMeMOpanHbsie opranouabl kietku: JIIC, ammapar
lonpmxu, muzocombl. [lomyaBTOHOMHBIE OpPraHOWIBl KIETKU: MHTOXOHIPUH, TUIACTHBL.
[IpoucxoxxaeHrne MUTOXOHIpHUM U TuiacTud. Bunsl mmactun. HemeMOpaHHBIE OpraHOMIBI
KIETKU: PUOOCOMBI, KIETOYHBIA LIEHTP, LEHTPUOIH, PECHUYKH, >KTYTHUKU. DOyHKIHH
OpraHouOB KJIETKU. BKitoueHus.

SAnpo — perynaropubslii eHTp KieTku. CTpoeHue siapa: siiepHas 000JouKa, KapHoria3Mma,
XPOMATHH, SJIPBIIIKO. XPOMOCOMBI. TpaHCIIOPT BELIECTB B KIETKE

0,5

JlabopaTopHble 3aHsTHs (Ha BEIOOP MpernojaBaTes)
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Ne 2 «Ctpoenue kieTku (pacTeHusi, )KUBOTHBIC, TPHUObI) U KIETOUYHBIE BKIIOUEHHS (Kpaxmal,
KapOTHUHOU/IbI, XJIOPOILJIACTBI, XPOMOILIACTHI)»

i «/3y4eHne CTpOeHus! KIETOK PAaCTeHUH, JKUBOTHBIX U OaKTEPHl MOJI MHUKPOCKOIIOM Ha
rOTOBBIX MUKpOIIpenapaTax U UX OIMCAHUEN

i «IIpoHnnaemocts MeMOpaHsbl (I1a3MOJIU3, AETIIIA3MOJIN3)»

Pazgen 3. ZKusHeaeaTeIbHOCTh KJIETKH

Tema 3.1.
OOMeH BeEIIECTB
Y TIPEBPAIICHHE

SHEPTUHU

B KJIETKE

Conepkanue ydaeOHOTo MaTepuaa

OOMeH BeniecTB, WK MeTa00JIN3M. ACCUMMIIALINS (TIJIACTUUECKUNA OOMEH) U TUCCUMMIIALUS
(oHepreTnyeckuil 0OMeH) — JBE CTOPOHBI €IMHOrO Ipoliecca MerabonauszMa. Poib 3akoHOB
COXPAaHEHHUs BEIIECTBAa U HHEPrMM B MOHMMAaHMM MeTabonu3ma. Tumbl oOMeHa BEIIECTB:
aBTOTpo(pHBIN U TerepoTpodHbId. Posib pepMeHTOB B OOMEHE BEHIECTB W NPEBpPAIlCHUU
sHepruu B Kkietke. PortocuHte3. CBeroBas M TeMHOBas (as3bl (orocuHTe3a. Peakuuu
¢doTocunTe3a. IpheKTUBHOCTh (HOTOCHHTE3a. 3HAUeHUE (POTOCHHTE3a Ui KU3HHU Ha 3eMile.
Bnusinue ycnoBuii cpenapl Ha (POTOCHHTE3 M CIIOCOOBI MOBBILIEHUS €0 MPOAYKTUBHOCTH Y
KYIbTYPHBIX pacTeHHH. XeMOCHHTe3. XEMOCHHTe3Uupywolue OakTepuu. 3HayeHHe
XEMOCHUHTE3a I )KU3HU Ha 3eMuIe.

OHepreTuyeckuii OOMeH B KieTKe. Paciieniienyue BemecTs, BbIJACICHUE U aKKyMYJIUPOBaHUE
SHEPTHHM B KJIETKE. DTamlbl dHEPreTHYeCKOro oOMeHa. [nmkomm3. bpokeHue W ero BHIBIL
Kucnopoanoe okucienue, Wi KieTouyHoe ApixaHue. OkucnutenpHoe (pochopuiupoBaHue.
D¢ heKTUBHOCTH PHEPrEeTUIECKOTO 0OMEHA

0,5

Tema 3.2.
Buocunres Oenka

CopepxaHnue yueOHOro Marepuaia

Peakiun marpuyHoro cumHTe3a. ['eHermueckas wuHbopmarus u JIHK. Peamuzamus
TeHEeTUYECKON MHpOpMaILUU B KJIeTKe. [ eHeTHYEeCKHil KOJI ¥ €ro CBOMCTBA. TpaHCKpUIIIUS —
marpuunblii  cuHTe3 PHK. Tpancmaumss — OwocuHTe3 Oenka. ITambl  TPaHCISIHUH.
KoaupoBanue amuaokucnot. Poss pubocom B 6uocuHTe3e Oenka

0,5

HpaKTqucxoe 3aHATUC

Ne 2 «Pemnrenne 3aa4 Ha ONpCACIICHUC ITOCIICAOBATCIIbHOCTU HYKJICOTUIOB»

Tema 3.3.
Bupycsl

Copepxanue yueOHOro Marepuala

Heknetounsie popmsbl xu3nu — Bupycel. Uctopus otkpeitus BupycoB (. 1. BanoBckuit).
OcCo0GeHHOCTH CTPOEHMSI M KHU3HEHHOTO 1MKJIa BUpYcoB. bakrepuodaru. bonesnu pactenui,
KUBOTHBIX M Y€JIOBEKa, BbI3bIBa€Mble BUpycaMH. Bupyc nmMmmyHnoaeduiura yenoseka (BUY)
— Bo30Oymurens CIIM/Ia. [IpodunakTuka pacpocTpaHeHHs BUPYCHBIX 3a00J1€BaHUI

OK-01, OK-02,
OK-04

Paznen 4. Pa3MHoOKeHHe M MHAMBHAYAJIbLHOE Pa3BUTHE OPraHU3MOB

OK-01, OK-02,
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Tema 4.1.
JKu3HEeHHBIN UKII
KJIETKU

Coneprkanue yd4eOHOTO MaTepuaia

Knerounslii nuki, wid S>KU3HEHHBIM IMKI KieTku. MHtepdasza m muros. Ilpoueccsl,
npoTekaromue B uaTepdaze. Permkanus — peakuus matpuunoro cunre3a JIHK. Crpoenue
XpoMOCOM. XPOMOCOMHBII Habop — KapuoTull. JIUIIONAHBIN U TalIouHbIH XPOMOCOMHBIE
Habopbl. Xpomaruabl. LlUTONOTHMYECKHE OCHOBBI PasMHOKEHUS W WHAMBHIYAIBHOTO
pazButust opraHu3MoB. Jlenmenue kietku — wmuto3. Craaum wmwuroza. Ilponeccsl,
IIPOUCXOJAIIME HA PAa3HbIX CTaJAMSIX MHTO3a. DHOJIOrMYECKHMH  CMBICI  MHTO3a.
[IporpamMmmupyemasi ru0eiIb KIETKH - alloNTO3

Tewma 4.2.
DopMBbI pa3MHOKECHHS
OPraHu3MOB

Conepxkanue yaeOHOro MaTepuasa

DopMbl pa3MHOKEHHUSI OPTaHU3MOB: OECIOJI0e U T0JI0BOe. BHabl 6ecrmosioro pa3MHOKEHUS:
JICJICHHE HAJBOE M TIOUKOBAHHUE OJIHO M MHOTOKJIETOYHBIX, CTIOPOOOpa30BaHUE, BETETATUBHOE
pasmHokeHue. VICKycCTBEHHOE KJIOHUPOBAHNUE OPTaHU3MOB, €0 3HAYCHUE JIJIsI CEJICKIIUH.
[TonoBoe pasMHOXEHHUE, €ro OTIuYHus oT Oecmosioro. Meio3. Cragun meio3a. [Iporeccsr,
NpOUCXOAAIIME Ha craausx menosa. IloBemenwe xpomocom B Mmenose. KpoccuHrosep.
buonorudeckuii cMbici ¥ 3HaUeHHE Meio3a. ['ameToreHes — nmpoiecc oOpa3oBaHUs MOJOBBIX
KJIICTOK Y XUBOTHBIX. ITosoBEIE kene3bl: CEMEHHUKN U SIHYHHKH. O6p330BaHI/Ie H pa3sBUTUC
MOJIOBBIX KIJIETOK — TraMmeT (crepMaro3oui, sileKkieTka) — CIepMaToreHe3 U OOreHes3.
OcoOEHHOCTH CTPOCHHMS SUIEKICTOK U criepmaTo3ouaoB. OmiogoTBoperue. [laprenorenes

0,5

Tema 4.3.
NuauBunyansHOE
pa3BUTHE OPraHU3MOB

Coneprkannie yaeOHOTO MaTepuaa

NunuBuayanpHOE pa3BuTHE (OHTOreHEe3). DMOPHOHAIILHOE pa3BUTHE (IMOpPHOTEHE3). DTarbl
AMOPHOHAIIBHOTO PAa3BUTUSI Yy IO3BOHOYHBIX JKUBOTHBIX: JpOOJICHHE, TacTpyJILus,
opranoreHe3. IlocTomMOpuoHanbHOE pa3BUTHE. THIBI MMOCTAIMOPHOHAIBHOTO PAa3BHTHS:
npsiMoe, HempsiMoe (JTMYUHOYHOE). BimsHME cpeibl Ha pa3BUTHE OPraHU3MOB; (aKTOPHI,
criocoOHBIC BBI3BIBATH BPOXKICHHBIE ypoicTBa. PocT u pasButue pacreHuid. OHTOreHE3
I[BETKOBOT'O PACTCHHUSI: JBOWHOE OIJIOJIOTBOPCHHE, CTPOCHHE CEMEHH, CTAIH PA3BUTHS

0,5

HpaKTI/I‘IeCKI/IC 3aHATUA

Ne 3« HDpeknoHHbIE 3a00JICBaHKS M SMHICMHHA B UICTOPUH YEJIOBEYECTBAY.
Ne 4 «BaknuHanus kak nmpoguaakTika HH(EKIIMOHHBIX 3a00JICBaHHIN

OK-04

Pa3nen 5. HacsieicTBEHHOCTh M H3MEHYHBOCTh OPraHU3MOB

1,5

Tema 5.1.
3aKOHOMEPHOCTH
HaclleI0BaHUs

Copepxanue yueOHOTro MaTepuala

[Ipenmer u 3aiaun reHeTUKH. Posib LUTOJIOrMM U SMOPHOJIOTMU B CTAHOBJICHUH T€HETHKU.
Bknag poccuiickux M 3apyOeXHBIX YUYEHBIX B Pa3BUTHE TE€HETHKH. MeTo/bl T'€HETHKHU
(rubpuaOIOTHYECKUH, LUTOICHETUYECKUH, MOJIEKYIsIpHO-TeHeThYeckuil). OCHOBHBIE

0,5

OK-01, OK-02,
OK-04
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IrEeHETUYECKUE NOHATHS. | 'eHeTnyecKasi CUMBOJIMKA, UCIIOJIb3yeMasi B CXEMaX CKPELMBAHUM.
3aKOHOMEPHOCTM  HAacleZJoOBaHMsI  IPU3HAKOB,  ycTaHOBiIEHHble [.  Mennenem.
MoHoruOpuaHOe CKpelluBaHue. 3aKOH eauHOo0Opa3uss THOPUIOB IEPBOTO IMOKOJICHHS.
[IpaBuno nomMuHHpOBaHUS. 3aKOH pacLIEIUIEHUs NpHU3HAKoB. [MIOTE3a YMCTOTHI TaMeET.
[TonHoe u HemonHOE MOMHUHHpOBaHHE. [IUrnOpuaHOE CKpeIMBaHUE. 3aKOH HE3aBUCHMOTO
HACJIe/IOBaHUSI TPU3HAKOB. llUTOreHeTHYecKne OCHOBBI JUTHOPUIHOTO CKPEIIUBAHMSL
Ananusupyrouiee ckpemiuBaHue. lcnonb3oBaHHE aHATU3ZUPYIOLIETO CKPELIUMBAHUS IS
OTIpeJIesIeHUs] TEHOTHUIA 0COOU

[IpakTHueckoe 3aHsTHE

No 5 Pemenne 3amad Ha oOmpeneraeHWE BEPOSTHOCTH BO3HUKHOBEHHUS HACIEICTBEHHBIX
HpI/I3HaKOB HpI/I MOHO-, -, HOJ'II/IFI/I6pI/II[HOM )41 aHaJ'II/ISI/IpyIOHICM CKpGHII/IBaHI/II/I,
COCTABJICHUEC I'CHOTUIINYCCKHUX CXEM CerHII/IBaHI/ISI

Tema 5.2. Conepkanne yaeOHOTro MaTepuasa
CuenseHHoe CuemieHHOe  HacienoBanue TmpusHakoB. Pabora T. Moprana mno CrEmICHHOMY
HacJieJoBaHUE Hacje0BaHUI0O TeHOB. HapyiieHue crenjeHns TEeHOB B pe3yibTaTe KPOCCHHTOBEPA.
MIPU3HAKOB XpOMOCOMHasI TEOPHS HACIEACTBEHHOCTH. | eHETHYIECKHE KapThI.
I'enernka mosa. XpoMOCOMHOE OMNpPEACNICHUE MO0ja. AYTOCOMBI M TIOJIOBBIE XPOMOCOMBI.
I'omoramerHsle U rereporaMeTHble opraHu3mbl. HaciaenoBanue MpU3HAKOB, CIETUIEHHBIX C
I0JIOM
[IpakTrueckoe 3aHsATHE 0,5
Ne 6 Pemenue 3amau Ha OmIpeNENIeHHE BEPOSITHOCTH BO3HMKHOBEHHSI HACIEICTBEHHBIX
MPU3HAKOB TPU CLEMJICHHOM HAcleAOBaHUU, COCTABJICHUE TIEHOTUIIUYECKUX CXEM
CKpeIMBaHUS
Tema 5.3. Coneprkanue y4eOHOro MaTepuasa
3aKOHOMEPHOCTHU N3menunBocTh. Buabpl n13MEHYHBOCTH: HEHACIEICTBEHHAs! U HacleACTBeHHas. Poib cpenbl B
U3MEHUYUBOCTH HEHACJIEJICTBEHHOW H3MEHUYMBOCTH. XapaKTepUCTHKAa MOAU(DUKAIIMOHHOW H3MEHYHUBOCTH.

Bapuanuonssiit psa u BapuanuonHas kpusas. Hopma peakiuu npusHaka. KonuuecTBeHHbIe
W KaueCTBEHHBIE TMPU3HAKM M HX HOpMa peakinuu. CBoicTBa MOAU(PUKAIIMOHHON
M3MEHUYUBOCTH.

HacnenctBeHHast, WM TeHOTHNHYECKas W3MEHYMBOCTb. KoMOWHATHBHAs W3MEHYHBOCTb.
Meiio3 ¥ MOJIOBOM MpolecCc — OCHOBa KOMOMHATHMBHOM H3MEHUMBOCTH. MyTallMOHHas
n3MeH4YMBOCTh. Kiaccugukaus MyTanuil: reHHble, XpOMOCOMHBIE, TeHOMHbIe. YacToTa U
OpUYMHBl  MyTauuid. MyTtareHHble  (QakTopbl. 3aKOH TOMOJIOTHUECKMX DSJIOB B
HACJIEICTBEHHOU VU3MEHUYUBOCTH
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H. . BasuioBa

HpaKanecxoe 3aHATUC

Neo 7 Pemenne 3amady Ha OINpEIEICHUE BEPOSTHOCTH BO3HUKHOBEHHUS HACIEICTBEHHBIX
IIPHU3HAKOB IPH Pa3JIMYHBIX THUIIAX BBaI/IMOI[efICTBHﬂ I'€HOB, COCTaBJICHUC I'CHOTUIIMYCCKHUX
CXEM CKpCIIMBAHUA

Tema 5.4. CopepxaHue yaeOHOTO MaTepralia 0,5

I'enernka yenoBeka | ['eHernka denoBeka. Kapuormm denoBeka. (OCHOBHBICE METOABI T'€HETHKH YEIIOBEKA:
TE€HEAJOTHYECKUN, OJM3HEIOBBIA, ITUTOTEHETUYECKUN, OUOXMMHUYECKUN, MOJIEKYISIPHO-
reHetudeckuii. COBpEeMEHHOE OIpeJesieHe TeHOTHUIA: TMOJTHOT€HOMHOECEKBEHHUPOBAHHUE,
TeHOTUITUPOBaHKE, B TOM 4ucie ¢ nmomomibio [11[P-ananu3a. HacnencrBennsie 3a00eBanmst
YeJIOBeKa: TeHHbIe OOJIe3HH, OOJIE3HM ¢ HACJIEICTBEHHOW MPeApaciosoKeHHOCTHIO,
XpoMocomHbIe Oomne3Hn. ComMaTHYeCKHe W TeHepaTuBHbIE MyTanuu. CTBOJIOBBIE KIIETKHU.
[Ipunnumer  370poBOTO  O0Opa3a KW3HM, JUATHOCTUKH, TPOQPIIAKTUKA € JICYCHHS
TEHEeTUYECKUX  Oone3He.  MemuKo-reHeTHYecKoe  KOHCYJAbTHpPOBAaHHWE.  3HAYCHHE
MEIMIIMHCKON TEHETHKU B TIPENOTBPAIICHUH W JICUCHWH TEHETHYECKUX 3a00JIeBaHUMN
gejoBeKa
[IpakTrueckoe 3aHsTHE
No 8 «CocraBienue u aHaliu3 POIOCIOBHBIX YEITOBEKa»

Pasgen 6. DBoIONHMOHHAA OHOJIOTUA 0,5

Tema 6.1.
OBOJIIOIMOHHAS
TeOpus
H €€ MECTO
B OMOJ0THH

Coneprxanme yaeOHOTO MaTepuaa

[TpeanochUTKH BO3HUKHOBEHHUS BOJFOIIMOHHON TEOPUHU. DBOJIOIUOHHAS TEOPHUSI U € MEeCTO
B OuoJsiornu. BiusiHuEe 5BOJIIOIMOHHOW TEOPUHM HAa pa3BUTHE OWOJOTMH M JAPYTHX HAyK.
CBuieTenbCcTBa 3BOIIOIUH. [laicoHTOIOrHYeCKHE: TIOC/IEI0BATEIbHOCTD MOSIBJICHUS BH/IOB B
MaJICOHTOJIOTHYECKON JIETONKCH, MepexoaHbie (GopMbl. buoreorpaduueckue: CXOJICTBO H
paznuune dayH U (GI0p MaTEpPUKOB U OCTPOBOB. IMOPHOJIOTHUECKHE: CXOACTBA U Pa3IAIHs
SMOPHOHOB Pa3HBIX BHUJIOB MO3BOHOYHBIX. CpaBHUTEIILHO-aHATOMUYECKUE: TOMOJIOTUYHBIC,
aHAJIOTUYHbIC, PYIAMMEHTApHbIE OpraHbl, aTaBU3MbL. MOJIEKYISIPHO-OMOXUMUIECKHUE:
CXOJICTBO MEXaHHU3MOB HACJICICTBEHHOCTH W OCHOBHBIX META0OJUYECKMX IyTeH y BCeX
’KHMBBIX OPraHU3MOB.

OBomonmonHass Teopus Y. JlapBuna. [Ipennochbutki BO3HHKHOBEHHS JApPBUHU3MA.
JIBYDKYIIIE CHJIBI DBOJIIOIMU BUAOB 1o JlapBuHy (M30BITOYHOE pa3sMHOXKEHUE TIpU
OTPaHUYCHHOCTH PECYPCOB, HEOMpeeiéHHas M3MEHYMBOCTh, OOphOa 3a CyYIECTBOBAaHUE,
€CTECTBEHHBIN 0TOOD)

OK-01, OK-02,
OK-04
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Tema 6.2.
MukposBontonus

Coneprkanue yd4eOHOTO MaTepuaia

Cunrernueckas Teopus 3Bosonuu (CTD) u e€ OCHOBHBIE MOJIOKEHUS. MUKPOIBOIIOIUSI.
[Tomynsiius Kak eAMHUIIA BUJIA U 3BOJIIOLUY.

JBuxkymue cunbl ((hakTopbl)3BOJIIOLUMU BHUJOB B Ipupoje. MyTanMOHHBIA Ipolecc U
KOMOWHATHBHAs W3MEHYMBOCTh. l[lomynsiuoHHBIe BOJHBI M aApeid renoB. Mzomsmus u
murpanus. EctecTBeHHBIH 0TOOp — Hampapistomuid  (akrtop sBosonuu.  Dopmbl
ecTecTBEHHOro ot0opa. IIpucrnocoOneHHOCTh OpPraHu3MOB KaK pe3ylbTaT 3BOJIIOLMH.
[Ipumepsl npucnocobseHuit y opranusmMoB. Apomopdo3sl U uavoagantauuu. Bun u
BupooOpazoBanune. Kpurepuu Buma. OcHOBHBIE (hOpMBI BUA000pa30BaHus: reorpaduueckoe,
9KOJIOTMYECKOE

Tema 6.3.
Makpo3Botonus

Conepxkanne yaeOHOro MaTepuasa

Makpossomtonusi. dopmbl  3BostOLIMM:  PUIIETHYECKasd, TUBEPreHTHas, KOHBEpreHTHas,
napauesnpHas. HeoOpaTuMocTh 3BOTIOLMK

[IpakTnueckoe 3aHaTre (Ha BIOOP MpernoaaBarTess) 0,5
Ne 9 «CpaBHenue BU0B IO MOP(HOJIOTHIECKOMY KPUTEPHUIOY
i «Onrcanne TpUcrnocoOJICHHOCTH OPraHu3Ma U €€ OTHOCHTEIBHOTO XapaKTepay

Pa3nen 7. Bo3HUKHOBeHHe U Pa3BUTHE )KU3HU HA 3emJie 0,5

Tema 7.1.
3apoxxaeHue
Y pa3BUTHE KU3HU

Coneprxanme yaeOHOTO MaTepuaa

JloHay4yHble NpPEICTABICHUS O 3apOXKIACHUMU XKU3HU. HaydHble TMIIOTE3bl BO3ZHUKHOBEHUS
KU3HU Ha 3emuie: aOMOTeHe3 W MaHCIepMUsl. XUMUYECKas 3BOJIIOIHUSA. AOMOTEHHBIN CHHTE3
OPraHMYECKUX  BEIIECTB  HM3HEOPraHWYECKUX. ODKCIEPUMEHTAJIbHOE  IOATBEPKJCHUE
XAMHYECKON HBoJrOnMK. HayanpHble dramnsl Onoiiormdeckoil ssosrrormu. I mnoreza PHK-
mupa. PopMupoBaHre MEMOpPAaHHBIX CTPYKTYp U BO3HMKHOBEHHME MPOTOKIETKH. [lepBbie
KJIETKHM U UX 3BOOLUA. POPMHUPOBAHNE OCHOBHBIX I'PYII )KUBBIX OPraHU3MOB.

PazBuTue xu3Hu Ha 3emiie no 3paM u nepuojaM. Kartapxeil. Apxelickas U npoTepo3oiickas
apbl. [lanmeosoiickast spa U e€ mepuonbl: KEeMOPHICKUM, OPIOBUKCKHM, CHITYpUHCKUH,
JI€BOHCKHI, KAMEHHOYTOJIbHBIN, MepMCKHUil. Me3030iickas 3pa U €€ mepuoibl: TPUACOBBI,
IOpckuid, MenoBou. KaitHo3okckas »spa W €€ mnepuojbl: MajJeOreHOBBbINH, HEOTCHOBBIM,
AHTPONOrE€HOBBI.

Tema 7.2.
Cucrema

OpraHu4eCckoro Mmupa.

IIpoucxoxaenue
YEJI0BEKa —

Copepxanue yueOHOTo MaTepuala

Cucrema OpraHMyecKOro Mupa Kak OTpakeHHE 3BOJOLUMU. OCHOBHBIE CHUCTEMATHUYECKUE
IPyNIbl OPraHU3MOB. XapaKTEpUCTHKA KIUMaTa M Ie0JIOTMYECKUX IpolueccoB. OCHOBHbIE
9Tanbl 3BOJIONMU PACTUTENBHOIO W JKMBOTHOTO MHpa. ApoMop¢o3bl y pacTeHUl Hu
KUBOTHBIX. [TosiBIIeHME, paclBET U BBIMUPAHUE TPYIII KHUBBIX OPraHU3MOB.

OK-01, OK-02,
OK-04
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aHTPOIIOTeHE3

OBomonMsl  4eJoBeKa. AHTPONOJOTHsl Kak Hayka. Pa3BuTuMe MpencTaBiIeHUH O
MPOUCXOXKICHUN dYeNoBeka. MeToapl u3ydeHHs aHTpomnoreHe3a. CXOJCTBA M paziHuUs
YeloBeKa MW IKMBOTHBIX. CHCTEMaTH4YecKoe IIOJIOKEHHE YeloBeKa./[BIKyIiue CHIlbl
(paxropsr) aHTpomoreneza. HacnencTBeHHas HM3MEHYMBOCTH M €CTECTBEHHBIH OTOOP.
OOmiecTBeHHBIN 00pa3 KU3HHU, U3TOTOBICHUE OPYJHH TPy, MBIIIICHHE, PEYb

Tema 7.3.

Conepkanue ydeOHOro MaTepuaia

OCHOBHEBIE CTaINA
SBOJIIOLIMHA YeJIOBEKA

OcHOBHBIE CTaAUM U BETBH DBOJIOIMM YEJIOBEKA: aBCTPAJONUTEKH, YeIoBEK yMemblid,
Yenosek mnpsamoxoisauiui, YenoBek HeaHIEepTadbCKuM, YenoBeK pa3syMHbIM COBPEMEHHOTO
tuna. Haxoku nckonaembIX OCTaHKOB, BpEMs CYIIECTBOBAaHHUS, 00IACTh PaclpoCTpaHEeHHUs,
00BEM TrOJIOBHOTO MO3ra, 00pa3 KU3HU, OPYAUSL.

Uenoseueckne pacbl. OcHOBHBIE OOJBIIME pachl: €BporeouHasi (€Bpas3uiickasi), HErpo-
aBCTpajion/iHas (dKBaTOpHalibHAs), MOHTOJIOMAHAs (a3uaTcKo-aMepukaHckas). UYepTsl
MPUCTIOCOOIEHHOCTH TMPEICTAaBUTENIEeH YEJOBEUECKUX pPac K YCIOBHSIM CYIIECTBOBAHMSL.
EunctBo yenoBeueckux pac. Kputuka pacuzma

[MpakTrueckoe 3aHsTre (Ha BBIOOp MperoaaBaTeris) 0,5
Ne 10 «Bpems 1 myTn pacceneHus 4eIoBeKa 10 MIAHETEe»
nnu «IIpucnoco6IeHHOCTh YesloBeKa K Pa3HbIM YCIOBHAM cpelibl. BausiHue reorpaduueckoit
cpenbl Ha MOP(OTIOTHIO B (PU3HUOJIOTHIO YETOBEKA»
Pa3nen 8. OpranusMbl M OKpYy:Kaomasi cpeaa 0,5

Tema 8.1.

Coneprxannie yaeOHOTO MaTepuaa

OKOI0THSI
Kak Hayka. CpeJibl
JKU3HU.
ODKOJIOTHYECKHE
(hakTopsI

DKOoJIOTHS KaK HayKa. 3a/laud U pa3Jieibl 3KOJIOTHU. MEeTO bl SKOJIOTUYECKUX HCCIICOBAHUI.
DKOJIOTHYECKOE MHUPOBO33PEHUE COBPEMEHHOTo 4eioBeka. Cpenbl OOMTaHUS OPraHU3MOB:
BOJHAs, HA3eMHO-BO3JyIHAs, MOYBEHHAs, BHYTPHOPTaHU3MEHHAs. OKOJIOTHYECKUE
(daktopel. Krnaccudukamus 3Ko0orHdeckux (GaKkTopoB: aOMOTHYECKUE, OHOTHYECKHE U
aHTporioreHHple. JleficTBUe dKOJOrMUecKuX (HAaKTOPOB Ha OPraHu3Mbl. AOMOTHYECKHE
(baxTophI: CBET, TemIeparypa, BiakHocTb. Dotoneproausm. [IprcnocobaeHust opraHu3MoB
K JIeHcTBHIO aOuoTmyeckux ¢GakTopoB. buonornveckue putmbl. buortndeckue (akTopsi.
Buapl  OMOTHYECKHMX  B3aMMOJICWUCTBUI: KOHKYpPEHIIMS, XHIIHUYECTBO. [lapasutusm,
MyTyajii3M, KOMMEHCAJIM3M (KBapTHPAHCTBO, HAXJICOHUYECTBO), aMEHCAIN3M, HEHTpAIU3M.
3HaueHne OMOTHMYECKUX B3aMMOJCHCTBHIA JUIsl CYIIECTBOBAHMS OPraHU3MOB B MPHPOJIHBIX
coo01IeCcTBAX

Tema 8.2.

Cogepxanue yueOHOTo MaTepuala

OKOJIOTUYECKUE
XapaKTEPUCTUKHU

OKOJIOTUUECKHUE XapaKTCPUCTUKU  TIOITYJISALIUU. OcHOBHBIC TOKA3aTCIH MOIMMyJIsAUHA:
YUCJIICHHOCTb, IIJIOTHOCTBH, POKIAACMOCTb, CMCPTHOCTb, MNPHUPOCT, MHUTpPALU. I[I/IHaMI/IKa

OK-01, OK-02,
OK-04, OK-07
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nmomyJdanuuun

YUCJICHHOCTH NOIMYJIAIUU U eé peryianus

[TpakTHdeckoe 3aHaTHe 0,5
Ne 11 «Iloacuér nnoTHOCTH MOMYNALMNA Pa3HbIX BUIAOB PACTECHUI»
Pa3znen 9. Coo0miecTBa ¥ 3K0JI0rHYEeCKHE CHCTEMbI 2 OK-01, OK-02,
Tema 9.1. CopepxaHnue yueOHOro Marepuaia OK-04, OK-07,
CoobmectBa CoobmiectB0  opranmsmMoB  —  OuoneHo3.  CTpyKTypel ~ OMOLEHO3a:  BHUJIOBaf, 1K 1.2
OpraHU3MOB, MPOCTPAaHCTBEHHAs, Tpodudeckas (mumieBas). Bunsr-noMmuuanTel. CBsi3u B OHOIIEHO3E.
9KOCHCTEMBI Okojnorudeckue cuctemMsl (3kocucteMsl). Ilonarne o0 »3kocucreMe U OHUOTEOIEHO3E.
OyHKIIMOHATBHBIE KOMITOHEHTBI SKOCHCTEMBI: MPOIYIEHTHI, KOHCYMEHTHI, PEIYyICHTHI.
KpyroBopoT BemiecTB U MOTOK 3HEPruM B 3KocucTeMe. Tpodudeckue (MuiieBble) YpOBHU
skocuctembl. [lumieBble menmu u cetn. OCHOBHBIE TTOKA3aTeNMd KOCHUCTEMBI: OHoOMacca,
MPOIYKITHS. DKOJOTHUECKUE THPAMHUIBI: TPOIYKIIMH, YHCICHHOCTH, OMoMacchl. CBOWCTBa
HKOCHCTEM: YCTOMYNBOCTD, CAMOPEryIsiius, pazsutre. CyKieccus
Tema 9.2. Conepkanne yaeOHOTro MaTepuaa
[Ipuponusie [IpuponHble 3KOCHCTEMBI. OKOCHCTEMBI pPE€K M 03€p. OKOCHCTEMA XBOWHOIO WIIN
IKOCHUCTEMBI IIHPOKOJIMCTBEHHOTO neca. AHTpOTIOTEHHBIE 9KOCHCTEMBI. ATPOIKOCHCTEMBI.
VYpboskocuctembl. buonornueckoe W XO3SMCTBEHHOE 3HAYEHHUE arpodKOCHUCTEM U
yp6o3kocucteM. buopaznoobpasue kak (akTop ycroWumBOocTH dKOocucTteM. CoxpaHeHHE
OMOJIOTHYECKOTO pa3HOOOpa3us Ha 3emiie
Tema 9.3. Conepxkanne yaeOHOro MaTepuaa
buocdepa — VYuenue B. U. Bepnaackoro o 6uocdepe. ['panuiisl, coctaB u ctpykTypa ouocdepsl. Kupoe
rio0anpHas BemectBO W ero ¢GyHkuuu. OcobOeHHOCTH Ouochepbl Kak TJIOOAIBHOH HKOCHCTEMBI.
sKocucTema 3eMid | JluHamuueckoe paBHOBecue M oOparHas cBsi3b B Ouocdepe. KpyroBopoThl BEIIECTB U
OMOTCOXMMHYECKUE IUKJIBI dJIeMEHTOB (yriepoja, aszoTa). 30HaJbHOCTh OHOCHEPHI.
OcHOBHbBIE OMOMBI CYIITU
Tema 9.4. IIpodeccHoHaIbHO OPHMEHTHPOBAHHOE cojAep:kaHMe (Colep:KaHWe TPHUKJIATHOIO 0,5
Bnusuaue MO/1YJIfA)
AHTPOTIOTEHHBIX UYenoseuecTBo B Ouochepe 3emiin. AHTpOIOreHHble U3MeHeHus: B ouocdepe. ['mobanbHble
(dakTopoB Ha sKosiornueckue mpobiemsl. CocyliecTBoBaHME NpPUPOAbl U ueroBeuecTBa. CoxpaHeHue
ouochepy O6uopa3HooOpazus Kak OCHOBa ycToluuBocTH Ouocdeprl. OCHOBa pPaLMOHAIBHOTO
yIpaBJIEeHUs] MPHUPOJHBIMU pecypcaMM M MX HUCHojib30BaHue. JlocTmkeHHs OHUOJIOTUH U
OXpaHa MPHUPOIbI
[IpakTuyeckoe 3aHsTHE (Ha BEIOOp MpenoaBaTesst) 0,5
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Ne 12 «Otxoab! TPON3BOJACTBAY

WK «IKOJIOTHUECKUE ACTIEKTHI MPO(PECCHOHATBHOM ESTETLHOCTI
i «IIpodunakruka mpodeccnoHamTbHBIX 3200JICBAHUI

i «BrusiHUe MPON3BOICTBEHHBIX ()aKTOPOB HA OPTaHU3M YEIIOBEKa

Tema 9.5.
Bmmsgune conmansHO-
DKOJIOTHYSCKUX
(akTopoB Ha
3JI0POBBE YETTOBEKA

IIpodeccuoHaIbLHO OPHEHTHPOBAHHOE COAep:KaHHEe (CoAepiKaHUe
MOYJIs)

NMPUKRJIATHOTO

310poBbe U €ro coctapistone. GakTopsbl, MOJTOKUTEILHO U OTPUIIATEIHLHO BIHUSIONIAE HA
opranu3M uyenoBeka. I[IpoOirema TEXHOT€HHbIX BO3ICHCTBUHA Ha 3J0pOBhE 4YeJIOBEKa
(?7IeKTpOMArHUTHBIE TIOJIS, OBITOBAas XHWMUS, HM30BITOYHBIC IIIYMBI, paJUalks M T.IL.).
ApnanTands opraHu3Ma d4eloBeka K ¢akTopam OKpyxaromiedl cpenpl. [IpuHIUIIBI
(dhopmupoBaHus 3710poBhecOeperatoniero nopeaeHuss. Gusnyeckas akTUBHOCTh U 37I0POBBE.
buoxumMuueckne acreKkThl paliOHAIBLHOTO MTUTAHUS

0,5

JlaGopaTopHbIe 3aHATHUS

Ne 3 «YMmcTBeHHast pabOTOCTIOCOOHOCTEY

i «BnusiHue abnotnyeckux (pakToOpoB Ha YEIOBEKa» (B KaueCTBE TPUITEPOB, CHIKAIOIIUX
paboToCIOCOOHOCTh,  HMCIOJB30BATh  YCIOBHUS ~ OCYIIECTBICHHS  MPO(ecCHOHAIBHON
JeATSILHOCTH: IIIyM, TeMIIeparypa, pusndeckas Harpys3ka u T.1.)

0,5

Pa3nen 10. Cesiekunsi OpraHu3MoB, OCHOBBI OMOTEXHOJIOTHHU

Tema 10.1.
Cenexuusa
KaK HayKa u MPoIiecc

Coneprkannie yaeOHOTO MaTepuaa

Ceneknusi Kak Hayka W Mpouecc. 3apoKIACHUE CENeKUMH M aoMecTukanusa. Yuenue H. U.
BaBuioBa o meHTpax MHOrooOpasus W MPOUCXOXKICHUS KYJbTYPHBIX pacTeHuid. LIeHTpsI
MPOUCXOKACHUS JOMAaIIHUX KUBOTHBIX. Copt, mopoxaa, mTamMm.COBpEMEHHBIE METOIbI
CEJIEKIIUH. MaccoBrbrit
W WHIUBUIYaJbHBIA OTOOpPHI B CEJEKIMH PacTeHUH H KUBOTHBIX. OIlEHKAa JKCTEphEpa.
bim3kopoicTBeHHOE CKperniuBaHue — WHOpuauHT. Ymcras muHusg. CKpeluBaHUE YHUCTBIX
nuHuil. ['etepo3uc, unm rubpuaHas cuna. HepoacTBeHHOE CKpelMBaHHE — ayTOPUIMHT.
Otnanéunas rubpuamzanuss u e€ ycrnexu. VCKYCCTBEHHBIM MyTareHe3 W IOJIy4eHHe
MTOJIMIUIONIOB. JIOCTH)KEHUS CENeKIIMU PACTCHHUH, )KUBOTHBIX M MUKPOOPTaHU3MOB

Tema 10.2.
OCHOBBEI
OMOTEXHOJIOTUH

buoTexHonorus Kkak oTpacib HNpPOU3BOJCTBA. ['€HHas WHXKEHepHs. OTambl CO3JaHUSA
pexomOunanTtHoi JIHK u Tpancrennsix opranmsmos. Kinerounas umxenepus. Kierounsle
KYJIBTYpBHI. MuKpoKJIOHaJIbHOE pa3MHOKEHHE pacTeHUH. Knonuposanue
BBICOKOIIPOTYKTUBHBIX CEJIBCKOXO3SIMICTBEHHBIX OPraHU3MOB. DKOJIOTUYECKHE U ITHYECKHE
npo6semsl. 'MO — reHeTn4ecku MOJU(PUIMPOBAHHBIE OPTaHU3MbI

OK-01, OK-02,
OK-04, OK-07,
IIK 1.2
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Tema 10.3. IIpodeccuonaibHO OPUEHTHPOBAHHOE cojAep:kaHMe (coAepkaHHe TMPHUKJIATHOIO 0,5
buorexuonorun MOYJIs1)
B *KM3HU U npodeccurt | OCHOBHBIC HANIPABJICHUS COBPEMEHHOM OMOTEXHOJIOTHH B TPOGECCHOHATBLHOM JIEATCILHOCTH
YEJI0BEKA. MeTto b1 OMOTEXHOJIOTUH. OOBEeKTHI OMOTEXHOJIOTHH. OTHkKa
OMOTEXHOJIOTHYECKUX
W TEHETHYECKHX OJKCIepuMeHTOB. I[IpaBmia moWcka W aHaiMmM3a OHOAKOJIOTHYECKOM
uHpOpMAIUH
U3 pa3MyYHbIX UCTOYHHMKOB (Hay4yHas W ydyeOHO-Hay4yHas JIMTEparypa, CpeicTBa MacCOBOM
nHpopmanuu, cetb HTEpHET U Apyrue)
[TpakTHdeckoe 3aHATHE 0,5
Ne 13 Ananu3 uHpopMaIu 0 HAyYHBIX JOCTHKEHHUSIX B 00JIACTH T€HETUUECKUX TEXHOJIOTHIA,
KJIETOUHOM MHXEHEePUH, MUIEBbIX OMOTEXHOIOTHH.
No 14 Dcce ¢ npe3eHTanmen mo teme
Paszpnen 11. Pemienue keiicoB B 00/1aCTH OMOTEXHOJIOT Wil
Tema 11.1. IIpodeccuoHaILHO OPHEHTHPOBAHHOE coOjAepKaHHMe (Coaep:KaHHe NPHUKJIATIHOIO 0,5
ConmanpHO- MO/1YJIfA) OK-01, OK-02,
JTHYECKHE aCIEKThl | DTUYECKUE aCMeKThl Pa3BUTUSI OMOTEXHOJIOTUI U MPUMEHEHHE UX B JKU3HH YeJIOBEKa, OUCK OK-04, OK-07,
OMOTEXHOJIOTHH u a”Ham3 wuWHQOpMAIMU W3 Pa3IUYHBIX HCTOYHHKOB (HAaydyHas U ydeOHO-HaydHas K 1.2
JuTepaTypa, CpelIcTBa MaccoBOM nH(pOpMaluu, cetb THTEpHET 1 ipyrue)
[IpakTrueckue 3aHATHS 0,5
Ne 15 Ananus naopManuu 00 3TUYECKUX aCIIEKTaX Pa3BUTHS OMOTEXHOJIOTHIMA
No 16 Dcce ¢ npe3eHTanuen no Teme
CamocrosiTeJibHasi padoTa 64
IIpomexxyTounasi arrectanus (muddepeHnnpoBaHHBIN3aYET)
Bcero: 72
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3. YCJIOBUSI PEAJIM3ALIMU IPOTPAMMBI OBLLIEOBPA30BATEJILHOM
JUCLUILINH

3.1 MarepuajabHo-TeXHHYECKOe o0ecniedeHue

Peanuzanus mporpaMMbl y4eOHOM JAMCHUIUIMHBI IPOU3BOAMTCS C HPUMEHEHUEM
JUCTAaHLIMOHHBIX TEXHOJIOTMM U TpeOyeT HaJMyus SJIEKTPOHHOW 00pa30BaTEIbHOW CpEIbl;
y4eOHOTo KabuHeTa.

OGopynoBanue yueOHOro KabnHeTa:

® KJIaCCHas JI0CKa;

® [T0CaI0OYHBIE MECTA 10 KOJMYECTBY O0YJAIONTIXCS;

¢ pabouee MeCTO IMPEeTo1aBaTels;

® yueOHO-TIPAaKTUYECKOE o0opynoBaHue, Heo0xoIuMoe Juis MIPOBECHUS
MIPEeyCMOTPEHHBIX MPOrpaMMOi NpakTudeckux 3aHsaTuil. B cootBerctBue ¢ n.4.4 ®I'OC CIIO
TOITyCKaeTCsl 3aMeHa 000pYI0BaHMUS €T0 BUPTYaJIbHBIMU aHAJIOTaMH.

TexHuveckue cpeacTBa 00yueHus :

® KOMIIBIOTEPHI C BBIXOJIOM B ceTh Internet;

e caiitr «JIuyHas CTyaUs» C  BO3MOXHOCTBIO pabOTBl C  BJIEKTPOHHBIM
00pa30BaTeIbHBIM PECYPCOM;

® DJIEKTPOHHBIC OMOIMOTECYHBIC PECYPCHI.

YyeoHo-MeToquYecKoe odecneyeHne JTUCIHUIIINHEIL:
* METOJIMYECKHE YKa3aHUS M0 OPraHU3alUN MPAKTUYECKUX 3aHATHH;
* METOJIMYECKHE YKA3aHUS 10 CAMOCTOSTEIILHON padoTe.

IIporpammHoe oOecnieyeHue:

[IporpammuOe obecrieueHue, SBISIONICECS YacThIO JJIEKTPOHHOW WH(POPMAIMOHHO-
o0Opa3zoBaTelIbHOU Cpelbl M Oa3upyroleecs Ha TeJICKOMMYHUKAITMOHHBIX TEXHOJIOTHAX:

- KOMITBIOTEPHBIE 00YYaIOIIHE TPOrPAMMBI;

- TPCHUHTOBBIC U TECTUPYIOUIHE IPOTPAMMBIL;

- WHTEIUICKTyaJbHbIE POOOTU3UPOBAHHBIC CHUCTEMbI OLIEHKM KAueCTBa BBIMOJHEHHBIX
pabor;

- CIIPaBOYHO-TIPaBoBasi cucreMa «KoHCyabTaHT TuItoCy, «I'apaHTy;

- onekTpoHHO-OmOmuoteunas  cucrema (ObC) ObC  «IPR SMART»
http://iprbookshop.ru/;

- IIporpamma ympaBlieHus: oOpazoBarenbHbIM Mporieccom B DUOC (MudbopmannoHHas
texHonorus. [Iporpamma ynpasnenus oopasoBarenbHbiM mporieccom. KOMBAT).

3.2. UupopmannoHHoe o0ecniedyeHne 00ydeHust
OcHOBHBIC HICTOYHHMKH:
1. Tlaceunuk B.B., Kamenckuii A.A., Pybno A.M. u apyrue. buonorus 10 xmace. / [Tox
pen. [Naceunuka B.B. - Akunonepsoe obmectBo «M3narenbctBo «IIpocBerienne»
2. [Taceunuk B.B., Kamenckuii A.A., PyouoB A.M. u apyrue. buonorus 11 kmacc. /
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[Tox pen. [Naceunuka B.B. - Axumoneproe o6mectBo «M3natenberBo «IIpocBemienuey

4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB
OCBOEHUSOBIIEOBPA3OBATEJbHOM JUCHUILINHBI
KoHTposibu omeHkKa pe3ylbTaToB OCBOCHHS 0O0IIE00pa30BaTeIbHON  TUCIUTLTHHBI

PacKpbIBaIOTCA Yepe3 MUCIUILUIMHAPHBIE pe3yJbTaThl, HAlpaBIeHHbIE Ha (OpMHUpOBaHHE OOIINX

1 TIpOo(eCCHOHANBHBIX KOMIIETECHIINH 110 pa3/iesiaM U TEMaM COJepKaHusl yIeOHOTO MaTepHaa.

Oob6masi/npodeccuonanbHasi Pa3znen/Tema Tun OLIEHOYHBIX
KOMMETEeHIHSA MeponpusTUs
OK 01. Bsibupars cnoco0sr | Temsr 2.1 -2.3, 3.1- 3.3, 4.1- | ltyaupoBanue
perieHus 3amay | 4.3,5.1-5.4, 6.1-6.3, 7.1-7.3, | Tectuposanue
HpO(l)eCCHOHaJIBHOfI 8. 1, 8.2, 0. 1_9_3, Brimonnenne IMPAKTUICCKUX
ACATENLHOCTH NPUMEHHTENLHO | g 4 g5 101 10,2, 10.3, 3alaHui
K pa3jIM9HBIM KOHTEKCTaM 111
OK 02. WcnonezoBare | Temsr 1.1, 2.1 -2.3, 3.1- 3.3, | lITtynupoBanue
COBPEMECHHBIC cpeacrea | 4.1-4.3, 5.1-5.4, 6.1-6.3, | TectupoBanue
IIOHUCKa, aHaJn3a 7_1_7_3’ 8.1, 8.2, 9_1_9.3, Brimonaenne IMPAKTUICCKUX
" MHTCPIPCTANK | g 4 95 101, 10.2, 10.3, | 32AaHAH
UH(OPMAIWH, ’ ’ ’ ' '
u nH(pOpMaAITMOHHBIC 11.1
TEXHOJIOTUU JUTSL BBITIOJTHEHUS
3a/1a4 npodhecCuoHATBHOM
JESTEIbHOCTH
OK 04. OddextupHo | Temsr 2.1 -2.3, 3.1- 3.3, 4.1- | lItynupoBanue
B3aMMO/ICHCTBOBATh v | 4.3, 51-5.4,6.1-6.3, 7.1-7.3, | TectupoBanue
paboTath B KOJUIGKTHBE U 8.1, 8.2, 9.1-9.3, BeimosiHeHUE  MPaKTHYECKUX
KOMaHAe 9.4, 95, 101, 10.2, 10.3, | *¥AaHui
111
OK 07. CopetictBoBats | Temsrl 1.1, 2.1 -2.3, 3.1- 3.3, | lLIryaupoBanue
COXPaHCHHIO okpyxatomeil | 4,1-4.3, 5.1-5.4, 6.1-6.3, | TectupoBanue
cpenbl, pecypcocOepexeHHUIO, 7.1-7.3, 8.1, 82 9.1-9.3, | BrimonHeHue NpakTHYECKHX
MPUMECHSTh 3HAHUA | 94 95 101 102. 10.3 3aJJaHu’
00  U3MEHEeHUH  KIMMarTa, LT T e e
TIPUHITUTIBI OepeKITUBOTO 11.1
pOU3BOACTBA,  3(dexkTuBHO
JIeCTBOBATH

B LIpe3BI>I‘-IaI\/’IHI>IX CUTYyaludgXxX

I[IK 1.2. IlpumMeHAT HOPMBI
npaBa Uil peIIeHus 3a7ay B
npodeccruoHaIbHON
JeATeIbHOCTH

Temsr 9.4, 10.3, 11.1

IlItynupoBanue
TectupoBanue
Brinosnnenue npakTuyecKux
3aJJaHuN
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