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1. OBIIASI XAPAKTEPUCTHUKA PABOYEN ITPOT'PAMMBI
OBIIEOBPA30OBATEJIBHOM JUCHUILIUHBI « BHOJIOT UST»

1.1. MecTO JTUCUMIITIMHBI B CTPYKTYpPe 00pa30BaTeIbHON IPOrPaMMbI:

O6meobpazoBatenbHas quctumuinHa «b/] 10 buonorus» sBisercs 6a30BOW AUCIUILTUHON
o0mieoOpa3oBarenbHOrO 1UKiIa odpazoBatenbHol nporpammbl CIIO B cootBercTBrm ¢ @I'OC
CIIO mno cneumanbHoctd 09.02.12 «TexHuueckass OSKCIUIyaTalusi W CONPOBOXKICHHE
UH(POPMALIMOHHBIX CHCTEM.

PaGouass mporpamMMa IUCHUIUIMHBI C(OPMHpPOBaHa B COOTBETCTBUU C TPEOOBAHUAMU
OI'OC CIIO u ®I'OC COO.

OO6muit 00beM yueOHOro BpPEeMEHHM Ha OCBOCHHME AMCLMILIUHBI COXPaHEH B paMKax
HOPMAaTUBHBIX TPeOOBaHMI U COCTABISET 36 akaleMUYeCKUX Yaca, U3 HUX 16 4acoB Ha yCBOEHUE
TEOPETUUECKOro MaTepuana, 18 yaca OTBEICHO Ha MPAKTUYECKOE 00yUYeHHUE.

B nmporpamme TeopeTuueckue CBEACHUS AOMOJHSAIOTCS NPAKTUYECKUMHU 3aHATHSIMHU B
COOTBETCTBUU C YU€OHBIM IIJIJAHOM IO CIIELMAIBbHOCTH, KOTOpbIE U3y4aloTcs B 1 cemecTpe.

IIporpamma COIEpKUT TEMAaTUYECKUM IIIAH, OTPAXKAKOIMKW KOJUYECTBO YaCOB,
BBIJIETISIEMOE HA U3yUYEHHUE Pa3/IeIoB U TEM B paMKaxX AUCLUUILIUHBI «buosorusy.

KoHnTposnb kauecTBa OCBOCHHMSI IUCHUIUIMHBI IPOBOIUTCS B MPOIIECCE TEKYIIETO KOHTPOJIS
U IPOMEKYTOYHOM aTTecTaliu. TeKyuit KOHTPOJIb MPOBOJUTCS B Mpe/esiax yueOHOro BpeMEHH,
OTBEJICHHOTO Ha [UCIHUIUIMHY, KaK TPaJUIIMOHHBIMH, TaK W WHHOBAIIMOHHBIMH METOJIaMH,
BKJIIOUYAsi KOMITBIOTEPHOE TECTHUPOBaHUE. Pe3ynbTaThl KOHTPOJISI YUUTHIBAIOTCS MIPH MOJIBEICHUN
UTOTOB M0 AUCLUILIIMHE.
1.2. Heap u niiaHupyemblie pe3yJibTaThl OCBOCHHS M CLHMIIIMHBI
1.2.1. Heab (ucuunauHbl:

Conepsxanue mporpaMMbl 00111€00pa30BaTeIbHON TUCHUILIIUHBI « brosorusy HarpaBieHO
Ha JIOCTWXKEHHME pe3yJbTaTOB €€ M3y4deHus B cooTBeTcTBUU ¢ TpeboBanusimu OI'OC COO c
yaeroM TmpocdeccuonansHoil HampaBieHHocTH PI'OC CIIO. Lenp u3ydeHHs AUCHUTIIHHBI
«buonorus» Ha 0a30BOM YpOBHE — OBJAJEHHE OOYYAIOUIUMHCA 3HAHUSMHU O CTPYKTYpHO-
(YHKIMOHAJIBHOM OpraHM3allMM >KHUBBIX CHUCTEM pa3HOrO0 paHra M MpHOOpETeHHue yMEHUui
MCIIOJIb30BaTh ATH 3HAHMSI JIJIsl TPAMOTHBIX JEMCTBUN B OTHOLIEHUH 0OBEKTOB KUBOU MPUPOABI U
pelIeHNs pa3INYHbIX KU3HEHHBIX MPOOIIeM.

Joctrxenne 1eau U3ydeHus AUCUUIUIMHBL «buonorus» Ha 06a30BOM ypoBHE oOecreunBaeTcs
pelIeHNEM CIIEIYIOMNX 3aau:

OCBOEHHE OOYYaIOUIUMUCS CHUCTEMbl 3HAHUM O OMOJIOTMYECKUX TEOpUSX, YUEHHUSX, 3aKOHaX,
3aKOHOMEPHOCTSIX, THUIOTe3aX, TMpaBHJaX, CIyKallUX OCHOBOM i  (hOpMUpPOBAHUS
IIPEICTaBICHUN 0 €CTECTBEHHO-HAYyYHOU KapTHHE MUpa,
0 METO/AaxX HAy4yHOI'o MO3HAHHs, CTPOEHUH, MHOTOOOpa3HMHM M OCOOEHHOCTSAX KHMBBIX CHCTEM
pa3HOro ypOBHS OpPraHM3allMM, BBIJAIOLIUXCS OTKPBITHUSX U COBPEMEHHBIX HCCIIEJOBaHUAX B
OHOJIOrnH;

dbopMupoBanue y oOy4aromuxcst MO3HABATENIbHBIX, MHTEJJIEKTyalIbHbIX
U TBOPYECKMX CIOCOOHOCTEM B Ipolecce aHajau3a JAaHHbIX O MyTSIX Pa3BUTHUS
B OMOJIOTUH HAayYHBIX B3IJISJIOB, UAECH U MOJIXO0J0B K U3YUEHHIO KUBBIX CUCTEM Pa3HOTO YPOBHS
OpraHu3aIuy;



CTaHOBJIEHHE y oOywaromuxcs oOmeil KyJabTyphl, (GYHKIMOHAIBHON IPaMOTHOCTH, pa3BUTHE
YMEHHH OOBSCHSATH U OLICHUBATH SIBJICHUS OKPYXKAIOIIETO MUPA KUBOW MPUPOJIBI HA OCHOBAHUHU
3HAHWI U OTIBITA, MMOJIYYCHHBIX IPU U3YUCHUH OMOJIOTHY;
dbopMupoBaHUEe Y 00yUYaAIOMIMXCs YMEHUHN WILUTFOCTPUPOBATH 3HAUYCHUE OMOJIOTUYECKUX 3HAHUH B
MPAKTUYECKON JIEATEIHHOCTH YEJIOBEKa, Pa3BUTHU COBPEMEHHBIX MEIUIIMHCKUX TEXHOJOTHH U
arpoOHOTEXHOJIOTU;
BOCMHUTAaHUE YOXKAEHHOCTH B BO3MOXXHOCTH MTO3HAHMSI YEIOBEKOM KMBOU
PUPOJIbI, HEOOXOJUMOCTH OEpPEKHOIO OTHOILIEHUS K HEH, COONIOIEHUSI STUYECKUX HOPM IPHU
MIPOBEJICHNH OMOJIOTUYECKUX UCCIIeI0BAaHUM;
OCO3HAHHE [EHHOCTH OWOJOTHYECKUX 3HAHWWA JUIsi TIOBBINICHUS YPOBHS OSKOJIOTHYECKOMN
KyJbTYPBI, 17151 POPMUPOBAHUS HAYYHOTO MUPOBO33PCHHUS,
IPUMEHEHUE  IMPUOOPETEHHBIX  3HAHMW WU yMEHMH B IIOBCEIHEBHOM  JKU3HU
JUIL OUEHKH IIOCJIECICTBUM CBOEM JEATEIHHOCTH IO OTHOILICHUIO K OKPYXarollel Cpeae,
COOCTBEHHOMY 3/I0POBBIO, 0OOCHOBAHHE U COOJIIOICHHE Mep MTPOPUITAKTUKH 3a00JICBaHHA.
1.2.2. Tlnanupyemble Ppe3yJbTaThl OCBOEHHSI 0011e00pa30BaTeIbHON JAMCUMIIMHBI B
coorBercTBHU ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO

O6mme xommnereHnuu (nanee — OK) ®I'OC CIIO B COOTHECEHMH C JIMYHOCTHBIMH,
METaINpeIMETHBIMHA U TIPEIMETHBIMH pe3yJbTaTaMu o0ydeHus: 6a3oBoro ypoBHs (nanee — [1P6)

®I'OC COO npexncrapiieHbl B Ta0IULE:

Koa n I[lnanupyemMsble pe3yabTaThbl 0CBOEHHS AU CHUNIIHHBI
HaMMEeHOBaHHUe
(¢opmupyembIxX Oomme JAucnunimHapHbie
KOMIIeTeHI M

OK 01. Beibupats
CTII0COOBI
pelIeHus 3a1aq
po¢eCCHOHAIIbH
Oi1 AeATENTbHOCTH
MIPUMEHHUTETBHO K
pa3IUYHBIM
KOHTEKCTaM

JIMYHOCTHBIE pe3yJIbTaThl JOJKHBI
OTpaXkaTb B YaCTH: TPYJIOBOTO
BOCIIUTAHMUS:

- TOTOBHOCTb K TPY/ly, OCO3HAHUE
LIEHHOCTH MacTepCTBa,
Tpyaomooue;

- TOTOBHOCTb K aKTUBHOM
JEATEIIBHOCTH TEXHOJIOTHYECKON U
COLIMAJIbHOW HaNpaBJIEHHOCTH,
CHOCOOHOCTh MHUIIUMPOBATH,
IUIAHUPOBATh U CAMOCTOSITEIILHO
BBITIOJHATH TaKyIO JIE€ATEIbHOCTD;
- HHTEpEC K pa3IndHbIM chepam

pohecCuoHaNBbHON NeSTENbHOCTH.

MeranpeameTHbIE PE3YIbTATHI
JIOJ>KHBI OTPaXKaTh:
OBnajeHne yHUBEpCaIbHbIMU
y4eOHBIMU MTO3HABATEIHHBIMU
NEUCTBUSIMU:

a) 0a30BBIC JJOTUYECKHE JICHCTBHUS:

I1P6 1. ChopmMupoBaHHOCTH 3HAHUM O
MECTE U PO OHMOJIOTUU B CUCTEME
HAy4YHOTO 3HAHUS; QYHKITMOHATHHON
TPaMOTHOCTH YEJIOBEKa ISl PEIICHHS
YKU3HEHHBIX TTPOOIIEM.

I1P6 2. ChopMHPOBAHHOCTH YMEHHUS
pacKpbIBaTh COJEPIKAHUE
OCHOBOTOJIAraroux OHOIOTHIECKIX
TEPMHUHOB U TIOHATUH: )KU3Hb, KJIETKA,
TKaHb, OpTaH, OPTraHU3M, BH/I,
TIOMYJISIIIHS, DKOCUCTEMA, OUOIEHO3,
ouocdepa; meradbonmn3M (0OMeH
BEIIECTB

Y TIpeBpalIeHNE YHEPTUH ), TOMEOCTa3
(camoperymnsnus), OuocuaTes Oenka,
CTPYKTypHasi OpraHU3aIHsl >KUBBIX
CHCTEM, TUCKPETHOCTD,
CaMOpETYJISIIHS,
CaMOBOCITPOU3BE/ICHNE
(perpoayKIust), HACJIECTBEHHOCTb,
W3MEHUYHUBOCTH, SHEPTr03aBUCUMOCTb,




- CaMOCTOSTENIBHO (hOpMYyITUPOBATH
U aKTyaJIM3UPOBATH MPOOIIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTAHABIIMBATh CYIIECTBEHHBII
MPU3HAK WIK OCHOBAHUS AJIs
CpaBHEHMsI, KJIacCU(PUKALUU U
0000111eHM;

- OIPEIENATh LEeIH e TEIbHOCTH,
3aJ1aBaTh NapaMeTpsl

U KPUTEPUU UX JTIOCTUKCHUS;

- BBISIBJIATH 3aKOHOMEPHOCTH H
IPOTHBOPEYUS

B PacCMaTPUBAEMBbIX SIBICHUSX;

- BHOCUTbH KOPPEKTHUBHI B
JeSITEIbHOCTD, OI[CHUBATh
COOTBETCTBUE PE3YIbTATOB LEIISIM,
OILICHUBATh PUCKU MOCIEICTBUN
NeSITeTTbHOCTH;

0) 6a30BbIE UCCIIEIOBATEILCKUE
JIEUCTBUSL:

- BJIaJIETh HaBbIKaMH y4eOHO-
HCCJIEIOBATEIBCKOM

U TIPOEKTHOM JIeATENbHOCTH,
HABBIKAMU pa3pelieHus npooiem;
- BBISIBJISITH IPUYNHHO-
CJICZICTBEHHBIE CBSI3U

¥ aKTyaJIM3UPOBATH 3314y,
BBIJIBUTATh TUTIOTE3Y

ee pelIeHHs, HaXOIUTh apTyMEHTHI
JUIs I0Ka3aTeNbCTBA CBOUX
YTBEP)KJICHHH, 3a1aBaTh
napaMeTpsl U KPUTEPUU PEIICHHUS,
- QHAJIM3MPOBATh MOJTyYEHHBIC B
XOJIe PEIICHHS 3a]]a4l Pe3yJIbTaThl,
KPUTHYECKH OIICHUBATh HX
JIOCTOBEPHOCTb, TPOTHO3HPOBATH
M3MEHEHHE B HOBBIX YCIOBUSX;
pa3pabaThIBaTh MJIaH PEIICHUS
poOJIEMBI C yUEeTOM aHaJIN3a
UMEIOIUXCS MaTePHATIbHBIX U
HeMaTepHUaIbHBIX PECYpPCOB;

- YMETh IEPEHOCUTh 3HAHUS B
M03HABATEIBbHYIO

U TIPaKTUYECKYI0 001acTu
KHU3HENIEATSITLHOCTH;

pPOCT U pa3BUTHE, YPOBHEBAS
opraHu3arus.

I1P6 3. ChopMUpOBaHHOCTH YMECHHUS
pacKpbIBaTh CO/ICpKAHUE
OCHOBOMOJIArarux OMOJI0THYeCcKrX
TEOPHI U TUIIOTE3: KIETOYHOM,
XPOMOCOMHOM, MyTallMOHHOM,
9BOJIIOLIMOHHOM, TPOUCXOKACHUS
YKU3HH U Y€JIOBEKa.

I1P6 4. ChopMHPOBAHHOCTH YMEHHS
pacKpbIBaTh OCHOBOIIOJIATAIOIINE
OMOJIOTUYECKHE 3aKOHBI 1
3akoHomepHoctH (I'. Menpaens, T.
Moprana, H.. BaBuiiosa, 3. I'ekkens,
®. Mrostepa, K. bapa), rpanuiisl ux
MPUMEHUMOCTH K >KUBBIM CHCTEMaM.
IIP6 5. ITproGpeTeHue ornpiTa
MIPUMEHEHHUS OCHOBHBIX METO/IOB
HAy4HOT'O IMO3HAHUS, HCTIOJIB3YEMbIX B
OMOJIOTHU: HAOTIOICHHS

Y OMHCAaHUS )KUBBIX CUCTEM,
MIPOLIECCOB U SIBICHUI; OpraHu3aluy U
pOBEJCHHS OMOJIIOTUYECKOTO
9KCIIEPUMEHTA, BBIIBIKEHUS TUIIOTE3,
BBISIBJICHUS 3aBUCIMOCTH MEXKIY
UCCJIeTyeMbIMU BETMYMHAMHU,
00BSICHEHUS TIOJYYCHHBIX PE3YyJIbTaTOB
1 (hopMyIUPOBAHUS BHIBOJOB C
WCIIOIb30BAaHUEM HAYYHBIX TTOHSITHH,
TEOPHI U 3aKOHOB.

I1P6 6. ChopMHPOBAHHOCTH YMEHHUS
BBIICNIATH CYLIECTBEHHbIE TPU3HAKHU
BHUPYCOB, KJIIETOK MPOKAPUOT U
JYKapUOT; OJJHOKJIETOUYHBIX U
MHOTOKJIETOYHBIX OpPTaHU3MOB, BUJIOB,
OHOreoLeH030B U YKOCHUCTEM;
0COOEHHOCTH TPOIECCOB 0OMEHA
BEILIECTB U MPEBPAICHUS YHEPTUHU B
KJIeTKe, OTOCUHTE3a, MIIACTHYECKOTO
Y DHEPreTHYECKOTO OOMEHa,
XEMOCHHTE3a, MUT03a, MEH03a,
OTUIOJOTBOPEHUS, PA3BUTHS U
Pa3MHOKEHHUsI, UHIUBHUTyaTbHOTO
pa3BUTHS OpraHu3Ma (OHTOreHe3a),
O0pBOBI 32 CYyIIIECTBOBAHHE,




- YMETb UHTETPUPOBATH 3HAHUS U3
pa3HBIX MIPEIMETHBIX 00JIACTEH;

- BBIJIBUI'aTh HOBBIE UJIEH,
IIpeaJIaraTb OpUruHaIbHbIC
MOAXOZbI U PEILIECHUS

€CTECTBEHHOT'O 0TOOPA,
BHUI000pa30BaHUs,
MPUCTIOCOOJICHHOCTH OPTaHU3MOB K
cpene OOuTaHws, BIUSHUS
KOMITOHEHTOB 3KOCHCTEM,
AQHTPOITOTEHHBIX U3MECHCHUH B
HKOCHCTEMAaX CBOCH MECTHOCTH,
KPYTOBOPOTA BEIIECTB M MPEBpAIlICHUE
JHEepruu B 6uocdepe.

IIP6 7. ChopMUpPOBAaHHOCTH YMECHHUS
MIPUMEHSITH ITOJTYYCHHBIC 3HAHUS JIJIS
00BSICHEHUST OMOJIOTHUECKUX
IIPOIIECCOB U SIBJICHUH, JUIS IPUHSATHS
NPaKTUYECKUX PEIICHUH B
TIOBCEHEBHOM KU3HU

C LeJIbI0 oOecreueHus: 0€30MacHOCTH
CBOETO 37I0POBBS U 3JI0POBBSI
OKPY’KaIOIIHX JIFOJCH, COOIIIOICHHS
3I0pOBOTO 00pa3a *KU3HU, HOPM
IPaMOTHOTO TIOBE/ICHUS B
OKpYKaroIIel IPUPOIHON CpELE;
NIOHUMaHHE HEOOXOTUMOCTH
UCIIOJIb30BaHUS IOCTUKCHUI
COBPEMEHHOM OMOJIOTUU U
OMOTEXHOJIOTHIA JJIs1 PallMOHAIBHOTO
IPUPOJIOTIOIH30BAHUSL.

IIP6 8. ChopmupoBaHHOCTH YMEHHUSI
penraTe OMOJOTUIECKHE 3a/1a4H,
COCTaBJISITh TCHOTHITHYECKHUE CXEMBI
CKpEIIUBAHUS

JUTSL Pa3HBIX THIIOB HACJICIOBAHUS
MPU3HAKOB Y OPTaHU3MOB, COCTABIIATh
CXEMBI TepeHoca BEIIECTB U SHEPTUU B
9KOCUCTEeMaXx (LIeTH MUTaHMUs,
MUIIEBHIE CETH).

IP6 9. ChopmupoBaHHOCTH YMEHUIA
KPUTUYECKH OIEHUBATH HHPOPMAITHIO
OHMOJIOTUYECKOTO COJIepIKaHus,
BKJTIOYAIOIIYO TICEBIOHAYYHBIC
3HAHUS U3 Pa3IMYHBIX HCTOYHUKOB
(cpenctBa MaccoBoii nH(popManuH,
HAYYHO-TIONYJISIPHBIC MaTepPHAIIbI);
WHTEPIPETUPOBATH ITHICCKUE
ACTICKTBHI COBPEMEHHBIX UCCIICIOBAHHIMA
B OMOJIOTHY, METUIIHHE,




OMOTEXHOJIOTHH; PACCMATPUBATh
r7100aIbHBIE HKOJIOTHYECKUE
poOIEeMBI COBPEMEHHOCTH,
(hopMHUPOBATH MO OTHOILIEHHUIO K HUM
COOCTBEHHYIO MO3ULMIO.

ITP6 10. ChopMHpOBaHHOCTh YMEHUI
co3/1aBaTh COOCTBEHHbIE NMCbMEHHBIE
U YCTHBIE COOOILEHHS HA OCHOBE
O6uosornyeckoit nHGopMaIu u3
HECKOJIbKUX UCTOYHHUKOB, TPAMOTHO
HCIIOJb30BATh IIOHATUWHBIN anmapar
ouonorun

OK 02.
Hcnons3oBath
COBpEMEHHBIE
CpeICTBa MOUCKA,
aHaIM3a u
HWHTEPIIPETAIIAH
uHbOpMAINH, H
MH(GOPMAIIMOHHBI
€ TEeXHOJIOTUH ISt
BBITIOJTHEHUS
3a1aq
po¢eCCHOHAIIbH
Oil AeATENbHOCTH

JIMYHOCTHBIE pe3yJIbTaThl JOJKHBI
OTpa’kaTb B YACTHU: LICHHOCTU
HAY4YHOI'O MIO3HAHUS:
-c(hOpMUPOBAHHOCTb
MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKH U
0OLIECTBEHHON IPAKTUKH,
OCHOBAHHOTO Ha JINAJIOre KYyJIbTYp,
CHOCOOCTBYIOLIETO OCO3HAHUIO
CBOET0 MecTa B MOJIUKYJIbTYPHOM
MHpe.

MertanpeamMeTHbIe Pe3yIbTaThl
JIOJKHBI OTPaXKaTh:

OBnazneHne yHUBEpPCAIbHBIMU
y4eOHBIMH ITO3HABATEIHHBIMH
JEUCTBUAMMU:

B) paboTa ¢ uHpopmaruei:

- BJIaJIeTh HaBbIKaMH MOJTyYSHHSI
uHGOpMAaLUU U3 HCTOUHUKOB
pa3HBIX TUIIOB, CAMOCTOSITEIILHO
OCYIIECTBIISATH TIOMCK, AHAJIH3,
CHCTEMaTH3AIHIO U
MHTEPIpPETANNIO0 HHPOPMALIUU
Pa3IUYHBIX BUAOB U GpopM
NPEeJICTaBIICHHUS;

- OLICHUBATh JIOCTOBEPHOCTD,
JETUTUMHOCTb UH(POPMALIUH, €€
COOTBETCTBHUE MPABOBBIM U
MOpPabHO-ITHYECKIM HOpMaM

ITP6 1. ChopmMupoBaHHOCTH 3HAHUH O
MECTE U PO OUOJIOTUH

B CUCTEME Hay4HOT'O 3HAHUS;
(YHKIIMOHATBHOW IPaMOTHOCTH
YeIIOBEKa JJIs PEIICHUS )KH3HECHHBIX
npooJieM.

P6 7. ChopMupoBaHHOCTH YMEHHS
PUMEHSTD MOJTy9ICHHBIC 3HAHUS JIS
00BSICHEHHS OMOJIOTHYECKUX
MPOILIECCOB U SIBICHUH, JUIS IPUHATHS
MPAKTHYECKUX PEUICHHI B
MOBCEIHEBHOM KU3HU

C 1eNbI0 0OecTieueHust 0€30MacHOCTH
CBOETO 3/I0POBbSI U 3JIOPOBBS
OKPYKAFOIIHX JIFOJICH, COOJTIOICHUS
3I0pPOBOTO 00pa3a KU3HU, HOPM
TPaMOTHOTO TTOBE/ICHUS B
OKpYKarolllel NPUPOIHON Cpene;
MOHMMaHHE HEOOXOIMMOCTH
UCTIONB30BaHUS JOCTHKCHUN
COBpPEMEHHOM OMOIIOTHU U
OMOTEXHOJIOTHH JIJISl pAlliOHAILHOTO
MIPUPOIOTIOIBE30BaAHUS.

IP6 10. ChopMupoBaHHOCTh YMEHUH
CO3/1aBaTh COOCTBEHHBIC MMCHMECHHBIC
Y YCTHBIE COOOIICHHS Ha OCHOBE
Ouosorndeckoi HHGOpMAIUHU U3
HECKOJIbKUX UCTOYHUKOB, TPAMOTHO
WCIOJIb30BaTh MOHATUHHBIN anmapar
Oouosornn

OK 04.
DddexTuBHO
B3aMMO/ICHCTBOBA

JImgyHOCTHBIE PE3YIBbTATHI JOJIKHBI
OTpaXXaTb B 4HaCTU: ICHHOCTU
HAay4YHOT'O IMO3HAaHUA: OCO3HAHUC

IIP6 5. ITpuoGpeTeHue omnbiTa
MIPUMEHEHUsSI OCHOBHBIX METOJIOB
Hay4YHOTO MO3HaHUSs, UCIIOJIb3YEMbIX B




Th U paboTaTh B
KOJIJICKTHBE U

OCHHOCTH Haquoﬁ JACATCIIbHOCTH,
TOTOBHOCTL OCYHICCTBJIATDH

OMOJIOrMH: HAOIIOACHHS ¥ OIIUCAHUS
JKUBBIX CHUCTEM, IIPOLIECCOB U SIBJICHUI;

KOMaH/J1e IIPOEKTHYIO U MCCIIE0BATENbCKYIO | OPraHU3alUU U IPOBEACHHUS
NesITeIbHOCTh UHANBHUYaTbHO U B | OMOJIOTHYECKOTO SKCIIEPUMEHTA,
rpyImre. BBIJIBUKEHUS TUIIOTE3, BBISIBICHUS
MeranpeameTHbIe pe3yabTaThl 3aBUCUMOCTH MEXAY UCCIEAYEMbIMU
JIOJIKHBI OTPaXaTh: BEIMYMHAMU, OOBSICHEHUS
OBnageHne yHUBEpCaIbHbIMU MOJIYYEHHBIX PE3YJIbTATOB
KOMMYHUKATHUBHBIMH JICHCTBUSAMH: | U (POPMYIHPOBAHUS BBIBOJIOB C
0) coBMeCTHas JESATEIbHOCTD: HCII0JIb30BAHNEM HayUYHBIX MOHSATHUH,

- IOHUMAaTh U UCIIOJIb30BaTh TEOpUH U 3aKOHOB
IIPEUMYILIECTBA KOMaHAHOU

Y MHAUBHUIYaJIbHOMN paboThI;

- IPUHUMATH LIEJIM COBMECTHOM
JIeATEIbHOCTH, OPTAaHU30BBIBATh U
KOOPJAMHHUPOBATH JEHCTBUS

0 €€ IOCTUKEHUIO: COCTaBIIATh
IIJIaH IEUCTBUH, paclpeaciaTh
pPOJIM C YYETOM MHEHUI
YYaCTHUKOB 00CYX/IaTh
pe3yIbTaThl COBMECTHON pabOTHI

OK 07. Jlmanoctusle pe3yabTarhl 1okHEL | IIP6 5. [Ipuobpetenue onbita

ConeicTBOBaTh OTpPa)kaTh B YACTHU: HKOJIOTUYECKOTO | IPUMEHEHHUSI OCHOBHBIX METOJIOB

COXPaHEHUIO BOCIUTAHHUS: - COOPMUPOBAHHOCTh | HAYYHOTO TIO3HAHMUSI, UCTIOIB3YEMBIX B

OKpYKaroleun AKOJIOTUYECKOU KYJIbTYPHI, OWMOJIOTHH: HAOIIOICHUS

Cpelbl, MNOHMMAaHHE BIUSHUS COLUAIbHO- 1 ONMCAHUS KUBBIX CHCTEM,

pecypcocOepexeH | SKOHOMUUECKUX MPOLIECCOB Ha MIPOLIECCOB U ABJIEHUI; OpraHU3allK U

110, TPUMEHSTh COCTOSIHUE MPUPOTHON MIPOBEIEHUS] OMOIOTHUECKOT0

3HaHUs 00 Y COLMAJIbHOMN CPEJIbl, OCO3HAHNE 9KCIIEPUMEHTA, BBIIBUJKEHUS THIIOTES,

U3MEHEHHUU r1100aJIbHOTO XapakTepa BBISIBJICHUS 3aBUCMOCTH MEKIY

KJIMMarTa, HKOJIOTHYECKUX MPObIIeMm; MCCIIElyEMbIMH BEJINYMHAMM,

IIPUHLIMIIBI - IUTAHUPOBAHME U OCYILIECTBICHUE | OOBSICHEHUS MOITYUYEHHBIX PE3yJIbTaTOB

OepexIMBOTO JecTBUH B OKpy»XKarolel cpesie Ha | U (hOpMyJTUPOBaHMS BEIBOJIOB C

MPOU3BOJCTBA, OCHOBE 3HaHHMS €N YCTOMYMBOIO | MCIOJIb30BAHUEM HAYYHBIX MOHITUH,

3¢ pexTUBHO pPa3BUTHS YEIIOBEUECTBA; TEOpPUH U 3aKOHOB.

JIECTBOBATH B - aKTUBHOE HENPUATHE NCUCTBUM, IIP6 6. CpopMHpOBaHHOCTH YMEHHUS

Ype3BbIYAHBIX MPUHOCALINX BpeN OKpYXKarolien BBIJIEJISITH CYLIECTBEHHbIE IPU3HAKU

CUTYaLUsAX cpene; BHUPYCOB, KJIETOK IIPOKapUOT U

- YMEHUE MIPOTHO3UPOBATH
HEOIaronpHUsITHBIE YKOJIOTUIECKHE
MOCJIEACTBHS TPEAITPUHUMAEMBIX
JIEUCTBUI, IPEIOTBPAILIATh HX;

- pacIIUpEHHE OMbITA
JIEeATCILHOCTH SKOJIOTHUCCKOM
HAaIMpPaBJIEHHOCTH.

9YKapHOT; OJHOKJIETOUYHBIX U
MHOTOKJIETOYHBIX OPIaHU3MOB, BUJIOB,
OMOTeO1IEHO30B U IKOCUCTEM;
0COOEHHOCTH TIPOIECCOB 0OMEHA
BCIICCTB U NPEBPAICHUA DHEPIrUU B
KJIETKe, (DOTOCHHTE3a, TIACTUIECKOTO
Y DHEPreTUYeCcKOoro ooMeHa,




MeranpeameTHble pe3yabTaThl
JOJKHBI OTPakaTh:

OBnazneHne yHUBEPCAIbHBIMU
KOMMYHUKAaTHBHBIMH JICHCTBUSMU:
0) coBMecTHas e TeIbHOCTD:

- IOHUMAaTb U UCIIOJIb30BaTh
IpeuMyIecTBa KOMaHHON U
VH/IMBUYaIbHOU palboThI;

- IPUHAMATH LIEJIM COBMECTHOMU
JeSITeTIbHOCTH, OPTaHU30BBIBATH U
KOOPJWHUPOBATH JCHCTBUS T10 €€

JIOCTUKEHUIO: COCTABIIATH IJIaH
JIEUCTBUMN, paclpeIesiTh POJIH C
y4€TOM MHEHUN yYaCTHUKOB
00CyXJ1aTh pe3yabTaThl
COBMECTHOM pabOThI

XEMOCHHTE3a, MUT03a, MEH03a,
OTLIOIOTBOPEHUS, PA3BUTHUS U
Pa3MHOXKCHHUS, UHIUBHIyATbHOTO
pa3BUTHS OpraHu3Ma (OHTOreHe3a),
O0pBOBI 3a CYIIIECTBOBAHHE,
€CTECTBEHHOI'0 0TOOpa,
BUJI000pa30BaHus,
IPUCTIOCOOTIEHHOCTH OPraHU3MOB K
cpene OOuTaHws, BIUSHUS
KOMITOHEHTOB 3KOCHCTEM,
AHTPOTIOTEHHBIX H3MEHEHHH B
9KOCHCTEMAaX CBOSH MECTHOCTH,
KpYroBOpOTa BEUIECTB U MPEBPAILICHUE
sHeprum B 6uocdepe.

IIP6 7. CpopMUpOBaHHOCTH YMEHHUS
IPUMEHSTD MOJy4YeHHbIC 3HAHUS JUIS
00BSICHEHHS OMOJIOTUYECKUX
MIPOLIECCOB U SABJICHUM, JIUISI IPUHSITHS
IIPaKTUYECKUX PEIICHUM B
MTOBCEIHEBHOM KU3HU

C 1eNbI0 00ecTieueHust 0€30MacHOCTH
CBOETO 3/I0POBbSI U 3/I0POBBS
OKPYKarOIIMX JII0JIeH, COOII0IeHUs
3JI0pOBOT0 00pa3a KU3HU, HOPM
IPaMOTHOTO MTOBE/ICHUS B
OKpYKaroIIel IPUPOIHON CpELE;
TMOHUMAaHHE HEOOXOAMMOCTH
HCMOJIb30BAHUS JOCTUKEHUMN
COBpPEMEHHOU OUOIOTHU U
OMOTEXHOJIOTHH JIJIsl palliOHATILHOTO
IPUPOJONOIB30BAHMS

2.CTPYKTYPA U COJAEPKAHUE OBIIEOBPA3OBATEJbHOMN JJUCHUIJIUHBI
2.1. OFBEM JJUCHUTIJINHBI U BUbI YYEBHOH PABOTHI

Bun yuebnoii paboThl O6bem B CemecTtphbl

yacax 1 2

O6wem 06pa3oBaTenbHOI MPOrpaMMbl 36 16 -

JTUCIUTLTAHBI

B TOM YHCIIE:

OcHOBHOE coJiepKaHue 36

B TOM YHCIIE:

TEOpETUIECKOoe 00yUeHue 16 1 -




MPAKTUYICCKHUC 3aHATHUA

18 16

Koncynbranuu

[IpomexxyTouHas arrectauus

2.2. TEMATUYECKHAM IUIAH U COJIEP)KAHUE YUYESFHOM JUCIUATLJIMHBI

HaumenoBanue
pa3aesioB u TeM

Copep:xanue yueOHOro MaTepuasa
(ocHOBHOe M NIPO(recCHOHAIBHO-
OpPMEHTHPOBAHHOE), JIA00PATOPHbIE
U NPAKTHYeCKHe 3aHATHS,
NPUKJIATHOA MOAYJIb

O0LeM
4a2C0B

dDopmHpyeMble
KOMITETEHIU U

2

OcHoBHoOe cogepkaHue

OpraHu3auus

Pasnea 1. buonorns kak Hayka. ZKuBble cucTeMbl M X

Tema 1.1.

Cogepxanue yueOHOro MaTrepuasa

buojgorus

B cucTeMe HayK. O0mast
XapaKTepUCTHKA
JKM3HH.

buonorus — Hayka o JKMBOU IPUPOJIE.
CBs13u OHOJIOTHH C OOIIECTBEHHBIMH,
TEXHUYECKUMH U IPYTUMHU
€CTECTBEHHBIMU HAayKaMH,
dbunocoduei, peTurueit, STUKOM,
ACTETUKOM U TipaBoM. Posb Ouosorun
B (popMUpOBaHUU COBPEMEHHOM
Hay4yHOU KapTuHbl Mupa. Cucrema
OMOJIOrMYECKUX HayK.

Mertoas! TO3HAHUSI JKUBOW ITPUPOJIBI
(Habno1eHMe, SKCTIEPUMEHT,
ONMCAHUE, U3MEPEHHUE,
KIaccu(uKalus, MOJICTHPOBaHHE,
cTaTHCTUYECKasi 00pabOTKa TaHHBIX).
XKusble cucteMbl (OMOCUCTEMBI) KaK
IpeIMeT U3y4eHus: OMOIOTHH.
OTnMune )XKUBBIX CUCTEM OT
HeopraHuyeckoil npupozsl. CBoiicTBa
OuocucTeM U UX pa3HOOOpasue.
VYpOBHM OpraHU3aluu OMOCUCTEM:
MOJIEKYJISIPHO-T€HETHYECKHH,
KJIETOYHBIA, OPTaHU3MEHHBIH,
MOMYJISILIMOHHO-BUIOBOM,
HKOCUCTEMHBIH (01O -
reOLIEHOTHYECKUIT), OMOoCQepHBIil.

OK 02

Pa3pen 2 XumMuueckuii co

CTaB M CTPOCHUE KIIETKH.

Tema 2.1.

CopepxaHue yueOHOTO MaTepHuaa

XUMHYECKHIl cOCTaB
KJeTKH. Box

XMMHYECKHU COCTaB KIJIETKH.
XUMHYECKHUE DIIEMEHTHI:

OK 01, OK 02,
OK 04




N MHHEpPaJbHbIC
BellecTBA.

MaKpO3JICMCHTBI, MUKPOI3JICMCHTHI.
Bona u MuHepanbpHbIE BEILIECTBA.
@yHKIMY BOJIbl U MUHEPAJIBbHBIX
BelleCTB B KieTke. [lonnepxanue
OCMOTHYECKOI'0 OajaHca.

HpaKTI/I‘IeCKOG 3aHATHUC

Neo 1 «buonoruueckas posib
MUHEpaIbHBIX BEILIECTB B
00€ecTeueHUN KU3HEACSITSIIbHOCTH
OpPTaHU3MOB, NMPOSIBJICHUS ArcOananca
MUHEPAIbHBIX AJIEMEHTOB.

Tema 2.2.
buosornyeckn BaskHbIe
XUMHYECKHeE
coeTMHEHHH.

Copepxanue yueOHOro Marepuasa

benku. CocTaB u cTpoeHne OEIKOB.
AMUHOKHCIIOTBI — MOHOMEpPHI OEJIKOB.
He3ameHnMbie 1 3aMEHUMBIE
AMHHOKHUCIIOTHI. AMUHOKHUCIOTHBIN
cocTaB. YPOBHU CTPYKTYphI OCITKOBOU
MOJICKYJIbI (TIEpBUYHAs, BTOPUYHAS,
TPETUYHasl U YeTBEPTHYHAs
CTPYKTYpa). XUMHUYECKHE CBOHCTBA
0enkoB. buonornyeckue GyHKINH
oenkoB. epMEHTHI — OMOJIOTHYECKHE
karanuzaTopsl. CTpoeHue pepmeHTa:
AaKTUBHBIN IIEHTP, CyOCTpaTHas
cnenuduyaocts. KopepmeHThI.
Burtamunbl. Otinuus ¢pepMeHTOB OT
HEOPraHMYECKUX KaTalu3aTopoB.
VYraeBobl: MOHOCAaXapH bl (TIII0K03a,
pubo3a u 1e30Kkcuprd03a),
Jcaxapuibl (caxaposa, JJakTo3a) U
noJrcaxapuabl (Kpaxmal, TIIMKOTeH,
1esutrono3a). buomornueckue
¢byHKIMM yrieBoaoB. JIumuasr:
TPUTIULEPUbI, GOCHOTUITHIBI,
crepouabl. ['uapoduinbHo-
rupodoOHbIE CBOMCTBA.
buonoruyeckne pyHKINHU JTUMTHIOB.
CpaBHEHUE YIJIeBOJIOB, OEITKOB U
JIMMUAJOB KaK HCTOYHUKOB YHEPTUH.
Hyxnennoseie kucnorsl: JIHK n PHK.
Hyxkieotupsl — MOHOMEPHI
HYKJIEHHOBBIX KUCIOT. CTpoeHHE U
¢byuxun JJHK. Crpoenue u pyHkimu
PHK. AT®: crpoenue u pyHKINH.

OK 01, OK 02,
OK 04




JlaGopaTopHble 3aHATHUS (HA BBIOOD
MpEeno1aBaTeis)

Ne 1 «Onpenenenue Burtamuna C B
MPOAYKTaX MUTAHUSD)

i «Onpeenenre HaluIus
Kpaxmaja B MPOAYyKTax MUTaHU»
nmn «I'uapodunsHO-TUIPOPOOHBIE
CBOICTBA JIUITHJIOB)

iy «M3ydeHne KaTaIuTHIEeCKOU
AKTUBHOCTH (pepMEHTOB (Ha IpUMepe
aMUJIa3bl WIHM KaTanasbl)y».

Tema 2.3.
CtpykTypHO-
GyHKIHOHAIBbHASA
OpraHu3anus KJeTOK.

Cogepxanue yueOHOro Marepuasa

[MuTonorus — HayKa O KIIETKE.
Knerounas reopus — npumep
B3aUMOJICHCTBHS UCH U (PaKTOB B
HAy4YHOM I103HaHUU. MeTo bl
U3YYEHHUS KIETKU.

KireTka xak neinocTHas xKuBas
cuctema. O01Me NpU3HAKU KIETOK:
3aMKHYTas Hapy>kHas MeMOpaHa,
mouekyibl JIHK kak renernueckuit
anmapar, cucreMa CuHTe3a Oelika.
THUIBI KJIETOK: 3yKapuOTUYECKas U
npokaprotuueckas. OCoOOeHHOCTH

CTPOEHUS MPOKAPUOTUUECKON KIIETKH.

Knerouynas crenka Gaktepuii.
CtpoeHnune dyKapuoTUUeCKON KIIETKH.
OCHOBHBIE OTIINYHS PACTUTEIBHOM,
KUBOTHOW U 'pUOHOMN KIIETKH.
IToBEpXHOCTHBIE CTPYKTYPBI KJIETOK—
KJIETOYHAs CTEHKA, TJINKOKAIMKC, UX
¢ynkun. [Inazmatnyeckas
MeMOpaHa, €€ CBOMCTBA U (PYHKIIMH.
[{uronnazma u ee OpraHOUIBI.
OnHoMeMOpaHHbIE OPTraHOU/IbI
kietku: OIIC, annapar [Nonbpxmy,
nn30coMsl. [lonmyaBTOHOMHBIE
OpraHOMAbI KJIIETKH: MUTOXOHAPHUH,
wiactuel. [Tpoucxoxnenne
MUTOXOHJPHUH U M1acTul. Buasl
mactua. HememOpaHnHbIe OpraHou bl
KJIETKH: puOOCOMBI, KIIETOYHBIN
LEHTp, LEHTPUOJIU, PECHUYKH,
KryTuku. OyHKIIMN OPraHonu10B
KJIeTKU. Bxirouenus. Anpo —

OK 01, OK 02,
OK 04




PETYJISATOPHBIN IEHTP KIETKH.
CrtpoeHnue sifpa: siaepHas 000JI04Ka,
KapuoIuia3Ma, XpOMaTHH, SIPBIIIKO.
XpoMocoMbl. TpaHCIIOPT BELIECTB B
KJICTKE.

JlaGopaTopHbpie 3aHATHS (Ha BBIOOD
MIPENo/1aBaTes)

Ne 2 «Ctpoenue kierku (pacteHus,
JKUBOTHBIE, TPUOBI) U KIETOYHbIE
BKJIIOUEHUS (KpaxMmall, KApOTUHOUBI,
XJIOPOIUIACThI, XPOMOILJIACTHI)»

i «M3ydeHue cTpoeHust KJIEeTOK
pacTeHuM, )KUBOTHBIX M OAKTEPHM 1O
MHKPOCKOIIOM Ha F'OTOBBIX
MUKpOIpernaparax 4 UX OIUCAHUE
nu «IIponunaemocts MeMOpaHbl
(mazMonus, 1eriasMous)».

Paszgea 3. ZKu3HeaeaTeJbHOCTDh KIETKH.

Tema 3.1.
OO0MeH BelecTB
U MpeBpamieHne
IHEPrUH

B KJIETKE.

Cogepxanue yueOHOro Marepuaa

OOMEH BEIIECTB, MIIM META0O0IH3M.
Accummtsius (TUTaCTUYECKU OOMEH)
U JIUCCUMUJISIINS (SHEPTETHICCKHIMA
00MEH) — IB€ CTOPOHBI €TMHOTO
npoiiecca meradonusma. Posn
3aKOHOB COXPaHEHHsI BEIIECTBA
SHEPrUH B MIOHUMAHUH METa00IN3Ma.
Tunsl oOMeHa BEIIeCTB:
aBTOTPOGHBIN U reTepoOTPOPHBIH.
Ponb pepmeHTOB B 0OMEHE BEIeCTB U
MIPEBpAIICHUH YHEPTUU B KIIETKE.
®dotocunTe3. CBEeTOBasI U TEMHOBAs
¢a3sl porocunTe3a. Peakiuu
¢dorocunTe3a. IPHEKTUBHOCTH
¢dorocunTe3a. 3HaueHue (POTOCUHTE3A
JUTSI )KU3HU Ha 3emiie. BrnusHue
yCIIOBUH cpefbl Ha GOTOCUHTE3 U
CIIOCOOBI TOBBIIIIEHUS €T0
MPOIYKTHBHOCTH Y KYJIBTYPHBIX
pacTeHuil. XeMOCHHTES.
XeMOCHUHTE3UPYIOIIHe OaKTepUH.
3HaYeHNEe XEMOCHHTE3a IS KU3HHU Ha
3emute. DHEpreTUYECKUii OOMEH B
KIIeTKe. Paciernienre BeniecTs,
BBIJICTICHUE U aKKYMYJIHPOBaHHE
SHEPrUH B KJIETKE. DTallbl

OK 01, OK 02,
OK 04




SHEpPreTudecKoro ooMena. I'mukonus.
bposxenue u ero Bunel. Kucnoponnoe
OKHCIICHHE, T KJIIETOYHOE JIbIXaHHE.
OxucnutensHoe GochopunupoBanue.
D hHEeKTUBHOCTH YHEPTETUIECKOTO
oOMeHa.

Tema 3.2.
Buocunres 0eika.

Copepxanue yueOHOro Marepuasa

Peaknuu MaTpu4HOro CHHTE3a.
['enernueckas nndopmanus u JJTHK.
Peanmzanus reneTnyeckoi
uH(OpPMALIUHU B KIIETKE.
I'eneTnueckuii KOa U €ro CBOICTBA.
Tpanckpunuus — MAaTPUYHBIA CUHTE3
PHK. Tpancnsuust — 6MocuHTE3
Oenka. DTamnbl TPAHCISIUH.
KonupoBanue amunokucnor. Poib
pubocom B OMOCHHTE3€E OeliKa.

IIpakTHueckoe 3aHsaTHE

Ne 2 «Pemrenue 3amau gHa
ompeieTICHUE TIOCIICI0OBATEIbHOCTH
HYKJICOTHIO0BY.

OK 01, OK 02,
OK 04

Tema 3.3.
Bupycsi.

Coneprkanue yueOHOro MaTepuana

Hexnerounsie GOpMBI )KU3HU —
BUpYChI. VlcTOpUS OTKPBITHS BUPYCOB
(M. Y. UBanoBckuit). OcobeHHOCTH
CTPOEHUS U JKU3HEHHOTO LMK
BupycoB. bakrepuodaru. bonesnn
pacTeHHH, )KUBOTHBIX U YEJIOBEKa,
BBI3bIBacMbI€ BUpycaMu. Bupyc
nuMmMmyHoaedunTa yenoseka (BUY) —
B0o30yutens CIIM/a. ITpodunaktuka
pacnpocTpaHEHHs] BUPYCHBIX
3a00J1eBaHU.

OK 01, OK 02,
OK 04

Pasnen 4. PazMHoOXkeHHe M1 HHIUBHAYATbHOE Pa3BUTHE

OPraHHU3MOB.

Tema 4.1.

Cogepxanue yueOHOT0O MaTepuana




JKM3HEeHHBIA UK
KJIETKH.

KeTo4HBIH IIUKII, HIIH )KU3HEHHBIN
UK KieTku. MaTepdaza u MUTO3.
[Ipouecchl, mpoTekaromue B
uHTepdasze. Permkanus — peakuus
marpuunoro cunreza JJHK. Ctpoenue
XpoMocoM. XpOMOCOMHBIN HabOp —
KapuoTun. JUImionaHblid u
rarIONIHbIM XpPOMOCOMHBIE HAOOPBI.
Xpomatuzsl. Lluronornyeckue
OCHOBBI PA3MHOXKEHUS U
WHJUBUIyAILHOTO Pa3BUTHUSA
OpraHu3MoB. J[eJIeHUe KIEeTKU —
muto3. Craauu mutosa. [Ipoueccsl,
MIPOUCXOASAIINE HA PA3HBIX CTAIUSIX
MHUTO3a. bronoruueckuii cMbica
muto3a. [Iporpammupyemas rudenn
KJIETKH — arlonTo3.

OK 01, OK 02,
OK 04

Tema 4.2.
@opMBbI pa3MHOKEHHS
OPraHu3MoB.

Coneprxkanue yueOHOro MaTepuana

DopMBI pa3MHOKEHHS OPTaHU3MOB:
Oecronoe u mosoBoe. Buib
0€ecII0JI0ro pa3sMHOXKEHUS: IeJICHHE
HaJBOE€ Y IOYKOBAHUE OJJHO U
MHOT'OKJIETOYHBIX,
Cropoo0Opa3oBaHue, BEreTaTUBHOE
pa3MHO)KeHue. MckyccTBeHHOE
KJIOHUPOBaHUE OPTraHU3MOB, €r0
3HAYEHUE JIJISI CEJICKITUU.

[TonoBoe pa3MHOKEHUE, Er0 OTIANYUSA
ot 6ecniosnoro. Meiio3. Craguu
Menosa. IIpoueccsl, mpoucxoasiue
Ha craausax menosa. [losenenune
XpoMocoM B Meitoze. Kpoccunrosep.
buonoruyeckuit CMBICT U 3Ha4YECHHE
Meiio3a. ['amerorenes — npouecc
00pa30oBaHMs MOJIOBBIX KIETOK Y
)KUBOTHBIX. [T0JTOBBIE KETE3bI:
CEMEHHHKH U sSsmuHukH. OOpa3oBaHue
Y Pa3BUTHE MOJOBBIX KJIETOK — FraMeT
(cnepmaro3ou/i, SMLIEKIIETKA) —
CIlepMaTOreHe3 U OOTeHE3.
Oco0EHHOCTH CTPOCHHUS STHIIEKIIETOK
Y CIIEPMaTO30H/IOB.
OmnonorBopenue. [TapreHorenes.

OK 01, OK 02,
OK 04

Tema 4.3.

Coneprkanue yueOHOTO MaTepuana




HNuauBuayanbHoe
pa3BUTHE OPraHU3MOB.

WNunuBuyanbHOE pa3BUTHE
(oHTOTEHE3). DMOPHOHATILHOE
pa3Butue (3MOpHOTEHE3). DTallbI
SMOPHOHAILHOTO PA3BUTHUSA Y
MO3BOHOYHBIX JKUBOTHBIX:
IpobiieHue, racTpyJIsLus,
opranorenes. [loctamOpuoHagbHOE
pazButue. Tumsl
MOCTAMOPHUOHAIBHOTO Pa3BUTHSL:
IpsIMOE, HENPSAMOE (JIMUUHOYHOE).
Bnustnue cpesbl Ha pa3BUTHE
OpPraHu3MOB; (PaKTOPHI, CIOCOOHBIE
BBI3bIBaTh BPOXK/IEHHBIE YPOJICTBA.
Poct u pa3Butue pacTeHuM.
OHTOreHe3 I[BETKOBOTO PACTCHHUS:
JIBOITHOE OILII0IOTBOPEHHE, CTPOCHUE
CEMEHH, CTaJNH Pa3BUTHSI.

[IpakTrueckue 3aHATUS

Ne 3 «Muadexnmonnabie 3a00ICBaHUS U
SIUJAEMUU B UCTOPUU YETOBEUYECTBAY.
Ne 4 «BakuuHanus kak
npoduIaKTHKa HHPEKIIMOHHBIX
3a001eBaHUI».

OK 01, OK 02,
OK 04

Paszpnen 5. HaciiencTBEHHOCTH H M3MEHYHUBOCTH OPraHU3MOB

Tema 5.1.
3aKOHOMEPHOCTH
HACJIeIOBAHMUS.

Coneprkanue yueOHOro MaTepuana

[Ipenmer u 3agaun reHeTuku. Ponp
IIUTOJIOTUU ¥ SMOPHOJIOTHHU B
CTaHOBJIEHUY T€HETUKHU. Bkiaz
POCCHIMCKHX U 3apyOEKHBIX YUEHBIX B
pa3BUTHE TeHETUKUA. MeTobl
TEeHETUKU (TMOPUIA0IOTHUECKUM,
LUTOT€HETUYECKUI, MOJIEKYJISIPHO-
reHeTuyeckuii). OCHOBHBIE
FeHETUYECKUE TTOHATHUS.
I'eneTnyeckas CUMBOJIMKA,
UCIIOJIb3yEMas B CXeMax
CKpEILMBAaHUM.

3aKOHOMEPHOCTH HACJIEI0BAHUS
MIPU3HAKOB, YCTaHOBJIEHHBIE I
Mennenem. MonorubpugHoe
CKpellrBaHue. 3aKOH eAMH000pa3us
TUOpPHUIOB MEPBOTO MOKOJICHUSI.
ITpaBmiio noOMUHUPOBaHUS. 3aKOH
pacllerieHHsl IpU3HakoB. [ nunoresa
4qrcToThl raMmerT. [lonHoe n HenonHoe
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ToMHHHUpOBaHHE. J{uruopuaHoe
CKpelIuBaHue. 3aKOH HE3aBUCUMOTO
HACJICIOBAHUS [TPU3HAKOB.
[{uToreHeTM4ECKHE OCHOBBI
JUTHOPHUIHOTO CKPEIMBaHUSI.
AHanmu3upyrolee CKpeuuBaHue.
Hcnonb3oBaHNnEe aHATTM3UPYIOLIETO
CKPELUMBAHUS JIs1 ONPEIEICHUS
TEeHOTHIIA 0COOH.

HpaKTI/I‘-IeCKOG 3aHATUC

Ne 5 Pemienue 3ana4d Ha onpeneneHue
BEPOSITHOCTH BO3ZHUKHOBEHUS
HACJICICTBEHHBIX [TPU3HAKOB IIPU
MOHO-, I1-, TOJIMTHOPUIHOM U
aHAJIM3UPYIOLIEM CKPELIUBaHUH,
COCTaBJICHHUEC I'CHOTHUIITMYCCKUX CXEM
CKpeEIMBaHus.

Tema 5.2.
CuenienHoe
HacJIe10BaHHe
NPHU3HAKOB.

Coneprkanue yueOHOro MaTepuana

CueruieHHOe Hacae10BaHUe
npu3HakoB. Pa6ora T. Moprana mo
CLEIJICHHOMY HACIIEJOBAaHUIO T€HOB.
Hapyiienue cuerieHust reHOB B
pe3yiabpTaTe KPOCCUHIOBEpa.
XpOMOCOMHasI TEOPUS
HaCJIEACTBEHHOCTH. [ eHeTnyeckue
KapThl. ['eHeTnKa noa.
XPpOMOCOMHOE OIIpEIEICHUE T0JIA.
AyTOCOMBI ¥ TIOJIOBBIE XPOMOCOMBI.
I'omorameTHbI€ U reTEPOraMeTHbIE
opranusmsel. HacnenoBanue
IIPU3HAKOB, CLICTUICHHBIX C I1I0JIOM.

IIpakTHueckoe 3aHsATHE

OK 01, OK 02,
OK 04

Ne 6 Pemenue 3aau Ha onpezeneHue
BEPOATHOCTH BOSHUKHOBEHHUS
HACJIEICTBEHHBIX NIPU3HAKOB IIPU
CLIETUIEHHOM HACJIEI0BAaHUH,
COCTAaBJIEHUE T€HOTUIIHYECKUX CXEM
CKpeIUBaHuA.

Tema 5.3.
3aKOHOMEPHOCTH
U3MEHYUBOCTH.

Conepxanue yueOHOrO MaTepuaia

H3meHunBOCTE. BHABI N3MEHUYNBOCTH:
HEHACJIEICTBEHHAS U
HaciencTBeHHas. Poib cpenbl B
HEHACJIEICTBEHHON N3MEHYMBOCTH.
XapakTepucTuka MOAU(PUKAITUOHHON
W3MEHYMBOCTH. BapuanoHHbIN psa U
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OK 04




BapualMoHHas kpuBasi. Hopma
peakuuu npusHaka. KonuuectBeHHbIE
Y KaueCTBEHHbIC MTPU3HAKU U UX
HOopMa peakiuu. CBolicTBa
MOIU(PUKAITIOHHON U3MEHYUBOCTH.
HacnencrBennas, nnm
TF€HOTUINYECKasi U3MEHUYUBOCTb.
Kom0OunatuBHast U3MEHUYHUBOCTb.
Meiio3 1 oJI0BOM NPOLIECC — OCHOBA
KOMOWHATUBHOW U3MEHYUBOCTH.
MyTanuroHHasi U3MEHYHUBOCTb.
Knaccudukanus MyTanuii: TeHHBIE,
XPOMOCOMHBIE, FeHOMHBbIE. YacToTa u
MPUYMHBI MyTaluii. MyTareHHbie
(bakTopbl. 3aKOH TOMOJIOTHYECKHUX
PSAI0B B HACJIEICTBEHHOM
n3Mmenunsocty H. U. BaBuiiosa
IIpaxTrueckoe 3ansatue Ne 7 Pemenune
3a/1a4 Ha OIIPEJEIICHUE BEPOATHOCTH
BO3HUKHOBEHMS HACIIEICTBEHHBIX
MIPU3HAKOB IIPU PA3JIMYHBIX TUTIAX
B3aUMO/ICHCTBUS T€HOB, COCTABIICHUE
F€HOTUIMYECKUX CXEM CKPEILMBAHMUS.

Tema 5.4.
T'eneTnka 4yesoBeka.

Cogepxanue yueOHOro MaTrepuasa

I'enetuka yenoseka. Kapuorun
yesioBeka. OCHOBHBIE METOJIBI
FEHETHKH YEJIOBEKA:
TreHEeaJ0TrnYeCKUi, OJIM3HEIOBBIM,
LIUTOTCHETHYECKUM, OMOXUMHYECKHUH,
MOJIEKYJISIPHO-T€HETHYECKHIA.
CoBpemMeHHOEe oTpeieNieHue
TCHOTHIIA: IIOJJHOTEHOMHOE
CEKBCHHUPOBAHKE, TCHOTUITPOBAHUE,
B TOM uuciie ¢ nomouipro ITIP-
axnann3a. HacnencreeHurie
3a00JIeBaHUs YeJIOBEKA: T€HHbBIE
0ose3HH, 00IE3HHU ¢ HACIEACTBEHHOMN
MPEIPacIIONOKEHHOCTHIO,
XPOMOCOMHBIE OOJIE3HHU.
ComaTn4eckre v TeHepaTHBHBIC
MyTanud. CTBOJIOBBIC KIICTKH.
[TpuHTIUIIBEI 310pOBOTO 00pa3a KU3HH,
JUATHOCTHKH, TIPOPUITAKTHKHU H
JICUEHUS TeHEeTUUECKUX OOJIe3HEH.
MeauKo-reHeTHUECKOe
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KOHCYJIbTUPOBaHHE. 3HAYCHUE
MEIUITMHCKON I'eHETHUKH B
MPEeAOTBPALIEHUH U JICUCHUH
TeHETUYECKHX 3a00JI€BaHMil
YyeJIOBEKA.

HpaKTquCKoe 3aHATHUC

Ne 8 «CocTaBiieHrEe U aHaAJIN3
POJIOCIOBHBIX YEJIOBEKAY.

Pa3zgen 6. DBoJIloMOHHAA

ouoJiorus.

Tema 6.1.

Coneprxkanue yueOHOro MaTepuana

IBOJIONMOHHAS TeOPUS
U ee MeCTo
B OHOJIOTHM.

[TpeanocelIky BO3HUKHOBEHHUS
HBOJIFOL[MOHHOMN TEOpUH.
OBOJIIOLIMOHHAS TEOPHUs U €€ MECTO B
Oouonoruu. BiusiHue 3BOIIOMOHHON
TEOPHUH Ha pa3BUTHE OUOJOTHH U
Ipyrux Hayk. CBUAETEIbCTBA
sBosrorn. [laneonTonornueckue:
H0CJIEI0BATEIbHOCTD MOSABICHUS
BUJIOB B MaJICOHTOJIOTMUECKON
JIETONMCH, IEPEXOIHbIE (OPMBI.
buoreorpaguueckne: cxoICTBO U
paznuuue dayH u GIop MaTepuKoOB U
OCTPOBOB. DMOPHOIOTrHUECKHE:
CXOJICTBA M Pa3JINYHsi SMOPHOHOB
pa3HBIX BUJOB TO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE:
rOMOJIOTMYHbIE, aHAJIOTUYHBIE,
PYIMMEHTapHbIE OPTaHbl, aTABU3MBI.
MosnekyasipHO-OMOXUMHUYECKHUE:
CXOJICTBO MEXaHU3MOB
HACJIEJICTBEHHOCTH U OCHOBHBIX
MeTaboJIMYeCKUX MyTel y Bcex
KUBBIX OPTaHU3MOB.
OpomornonHas teopus Y. Jlapsuna.
[TpeanockIKi BO3HUKHOBEHHUS
JapBUHU3MA. [IBIKYIIME CUITBI
HBOJIIOIIMM BUJIOB 1O JlapBUHY
(M30BITOUHOE PA3MHOXKEHUE TIPH
OTPaHUYEHHOCTH PECYPCOB,
HeonpeaeIEHHas N3MEHUYNBOCTb,
60opr0a 3a CyIecTBOBaHUE,
€CTECTBEHHBIIH 0TOOD).
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6.2. Makpo3BoJouus.
MuKxpo3BoI0nH.

CopepxaHue yaeOHOTO MaTepHraa
CuHTeTH4ecKast TEOpHsl SBOIOIIH
(CTD) u e€ oCHOBHBIC TTOJIOKCHUS.
Muxkpossomtonus. [lonmysanms kak
€IMHHULIA BUJA U SBOJIIOIINH.
JBrKyIre Cuiibl
(axTOPBI)IBOIOIIMN BUIOB B
npupozae. MyTanmoHHBIN POIIECC U
KOMOMHATHBHASI H3MEHYNBOCTD.
[TomynsamoHHbIe BOTHBI U Apei(
reHoB. M3ossiius u murpanus.
EctectBenHsIit 0TOOD —
HaAIPAaBIAOMUN (HAaKTOP IBOJIOLIUH.
@dopMBbI €CTECTBEHHOTO 0TOOpA.
[Tprcnoco0IeHHOCTh OPraHU3MOB KaK
pe3ynbTat 3Bostonuu. [Ipumepst
MPUCTIOCOOICHHI Y OPraHU3MOB.
Apomopdo3sl 1 uanoaantanuu. Bua
u BUg00OpazoBanue. Kpurepuu Buja.
OcHoBHBIE (OPMBI BHI000PA30BAHHS:
reorpauyeckoe, IK0JIOrHUeCcKoe
Cogepxanue yueOHOTro MaTepualia
MaxkposBomtorusi. DopMbl SBOTIOIUH:
dbunernyeckas, IMBEpreHTHas,
KOHBEPreHTHas, MapajieibHasl.
HeobpatumocTs 3BOMIONNN
[IpakTuueckoe 3aHsATHE (Ha BBIOOD
npenonasarens) Ne 9 «CpaBHeHue
BHJIOB 110 MOP(}OTOTHIECKOMY
KpuTeputo» wim «Onrcanue
MPUCTIOCOOJICHHOCTH OPraHU3Ma U ee
OTHOCHUTEIIEHOTO XapaKTepay.

Pa3nen 7. Bo3HMKHOBEeHHME M Pa3BUTHE KU3HH Ha 3emuie.

Tema 7.1.
3apoxaeHue
U pa3sBHUTHE KU3HMH.

Coneprxkanue yueOHOTro MaTepuana

JloHay4yHbIe IpeICTaBICHUS O
3apoKIeHUH ku3HU. HayuHbie
TUIOTE3bI BOSHUKHOBEHHS KM3HU Ha
3emiie: abUOTEeHE3 U MTAHCTIEPMUSI.
XuMudeckas dBOIIOIHUS.
AOUOTEHHBII CHHTE3 OPTAaHUYECKUX
BEILIECTB U3 HEOPTAHUYECKHX.
DKCNEPUMEHTAITBHOE MOTBEPKICHUE
XUMHUYECKOH 3Boronnu. HauainHeIe
STanbl OHOJIOTHYECKOMN DBOJIIOIHH,
I'nnore3za PHK- mupa.
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dopmupoBaHue MEMOpPaHHBIX
CTPYKTYp ¥ BOBHHUKHOBEHUE
IIPOTOKJIETKU. [IepBble KIIeTKU U UX
sBosonusd. PopMUPOBaHUE OCHOBHBIX
IPYIII KUBBIX OPTaHU3MOB.

Pa3Butune xu3Hu Ha 3emMIe 1o 3paM U
nepuogaM. Katapxeit. Apxeiickas u
npotepo3oiickas 3psl. [laneoszoiickas
9pa u e€ MepuoIbl: KEMOPUHCKU,
OpPIOBUKCKHUM, CUITYpUHCKHIA,
JIEBOHCKUH, KAMEHHOYTOJIbHBIM,
nepMckuii. Me3o3oiickas apa u e€
MEPUOJIbI: TPUACOBBIN, IOPCKUH,
MenoBoi. KaliHo3oiickas 3pa u e€
MIEPUO/IbI: IAJIEOTE€HOBBIM,
HEOIE€HOBBIN, aHTPOITOI€HOBBIN.

Tema 7.2.

Cucrema
OpPraHu4yecKoro Mupa.
IIpoucxoxnenue
YyeJIOBeKa —
aHTPOIOreHe3.

Coneprxkanue yueOHOro MaTepuana

CucreMa OpraHuYeCcKOro Mupa Kak
oTpaxkeHue 3Boonund. OCHOBHBIE
CUCTEeMaTUYECKUE TPYIIIIbI
OpraHu3MoB. XapaKTepUCTHUKA
KJIUMaTa U Fe0JOTHYeCKUX
npoueccoB. OCHOBHBIE ATAIbl
HBOJIIOLIMU PACTUTEIBHOTO U
JKUBOTHOI'O Mupa. ApoMop(o3sl y
pacTeHuil U KUBOTHBIX. [losiBIICHME,
pacuBeT ¥ BEIMHPAHHE TPYTIIT )KUBBIX
OpraHU3MOB.

DBONIONMS YeI0BEKa. AHTPOIOJIOTHS
Kak Hayka. Pa3BuTtue npencraBieHui
0 NPOUCXOKIECHUH YEIIOBEKA.
MeTopl N3y4eHHs aHTPOIIOTEHE3A.
CxoAcTBa M pa3Inuus 4YeI0BeKa U
KUBOTHBIX. CHCTEMaTH4eCKOe
IIOJIOKEHUE YelloBeKa. [[Brkyniue
cuiibl ((pakTOphl) aHTPOIIOTEHE3A.
HacnencrBeHHast U3MEHYMBOCTD U
€CTECTBEHHBIN 0TOOP.
OO01ecTBeHHBIN 00pa3 KU3HH,
M3rOTOBJICHHE OpYIUH TpyAa,
MBIIIIICHHUE, PEYb.

Tema 7.3.
OcHOBHBIE CTAINU
IBOJIIOIIMH YeJI0BEKA.

Conepxanue yueOHOrO MaTepuaia

OCHOBHBIE CTaIUH U BETBU DBOIIOINU
YEJI0BEKA: aBCTPAIIONIUTEKHU, YenoBek
yMelbii, YenoBek npsaMOXOsIInid,




Yenosek HeaHAepTanbCcKkuil, Yenosek
pa3yMHBbIIl COBPEMEHHOIO THIIA.
Haxoaku uckonaeMbIX OCTaHKOB,
BpEMS CyLIECTBOBAHHUSI, 00IaCTh
pacnpocTpaHeHus, 00bEM rOJIOBHOTO
Mo3ra, 00pa3 >KM3HH, OPYAHUSL.
Yenoeueckue pacbl. OCHOBHBIE
OoJbIlIKE PAChl: €BPOINEOUTHAS
(eBpasuiickas), HETpO-aBCTPATIOUTHAS
(3xBaTopHalibHAs ), MOHTOJIOMIHAS
(a3marcko-amepukaHckas). YepTsl
IIPUCIIOCOOTIEHHOCTH NPEACTaBUTENEH
YeJI0BEUYECKHUX Pac K YCIOBUSAM
cyuectBoBanus. EquHcTBO
yenoBedeckux pac. Kpuruka pacuzma.

[TpakTrueckoe 3aHATHE (Ha BBIOOD
MIPEno/1aBaTes)

Ne 10 «Bpems u myTu paccenenus
YeJI0BEKa MO TUIAHETE»

win «IIprcnoco01eHHOCTh uenoBeka
K pa3HbIM yCIOBUSM cpelibl. BiusHue
reorpauyeckoil cpebl Ha
MOPQOJIOTHIO U (PHU3HOJIOTHUIO
YeIIOBEKaY.

Pa3zzien 8. Oprann3mMbl 1 OKpY:Kalomas cpeaa.

Tema 8.1.
IKoJorust

Kak Hayka. Cpensbl
JKU3HH.
JKoJIOTHYECKH e
(axTophbI.

Coneprxkanue yueOHOTro MaTepuana

DKOJIOTHS KaK HayKa. 3aJauu u
pazziensl 3KoJoruu. Meroasl
HKOJIOTMYECKUX HCCIETOBaHUH.
DKOJI0rM4ecKoe MUPOBO33pEHUE
COBpEMEHHOro uenoBeka. Cpezbl
00UTaHMS OPTaHU3MOB: BOJIHAS,
Ha3eMHO-BO3IyIITHAs, TOUBCHHAS,
BHYTpHUOpPTraHU3MEHHAsI.
Okonorudeckue (pakTopsl.
Knaccudukanus s3K0I0TuYecKux
(bakTOpOB: aOMOTHUYECKHE,
OMOTHYECKHE U aHTPOTIOTCHHBIE.
JeticTBHE SKOJOTHUECKHUX (DAKTOPOB
Ha OpraHu3Mbl. AOMOTHYECKHE
(bakTOphI: CBET, TEMIIEPATYPA,
BJIAKHOCTh. DoTONEpHOIN3M.
[TpucniocoOneHust OPraHu3MoOB K
JIENCTBUIO aOMOTHYECKHUX (haKTOPOB.
buonornueckue purmel. buornyeckue
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daxTopsl. Buabl 6noTHUecKuX
B3aUMOJICVCTBUI: KOHKYPEHLIUS,
xuHuyecTBo. [Tapasurusm,
MyTyaJli3M, KOMMEHCAIU3M
(kBapTHPAHCTBO, HAXJICOHUIECTBO),
aMEHCaJIN3M, HEUTpaau3M. 3HaYCHUE
OMOTUYECKUX B3aUMOIAECUCTBUN IJIsd
CyIIIECTBOBaHMS OPraHU3MOB B
MPUPOIHBIX COOOIIECTBAX.

Tema 8.2.
IKo0JIOTHYECKHE
XapaKTePUCTUKH
NOMYJISIIHH.

Coneprxkanue yueOHOro MaTepuana

OKOJIOTUYECKUE XapPAKTEPUCTUKU
nonyssanuu. OCHOBHBIE IIOKA3aTENH
HOIYJISALIMM: YUCIICHHOCTbD,
IUIOTHOCTB, POXKIAEMOCTb,
CMEPTHOCTb, IPUPOCT, MUTPALIUS.
JIMHaMHKa YUCIEHHOCTH NOMYJISLUA
U €€ peryJisnus.

IIpakTHueckoe 3aHsaTHE

Ne 11 «ITogcuéTt mioTHOCTH
MOMYJISIMI pa3HBIX BUIOB
pacTeHu».

Paznen 9. Coo01ecTBa U HK0JIOrH4ecKHe CHCTEMBI.

Tema 9.1.

CooOmecTBa
OpPraHu3MoB,
IKOCHCTEMBI
IIpupoansie
IKOCHCTEMBI.

Coneprkanue yueOHOro MaTepuana
Co0011ecTBO OpraHu3MoOB —
ouoreno3. CTpyKTypsl OMOIIEHO3a:!
BUIOBasi, IPOCTPAHCTBEHHAA,
Tpoduueckas (nuuienas). Bunapi-
JoMUHaHThI. CBsI3U B OMOLIEHO3E.
DKOJIOTHYECKHE CHCTEMBI
(axocuctemsl). [TonsTue 06
HKOCHCTEME U OMOT€OIEHO3E.
@OyHKIIMOHAIBHBIE KOMITOHEHTHI
HKOCHUCTEMBI: TIPOTYIICHTHI,
KOHCYMEHTBI, PeTyLIEHTHI.
KpyroBoport BeliecTs 1 MOTOK
SHEpruu B 3kocucrteMe. Tpopudeckue
(MUIIEeBbIE) YPOBHU HKOCUCTEMBI.
ITnmessle ey 1 cet. OCHOBHEBIE
MOKa3aTeI SKOCUCTEMBI: OroMacca,
MPOIYKIHS. DKOJIOTUYECKHE
MUPaMUJIBL: IPOTYKIINH,
YUCIIEHHOCTH, Oromacchl. CBOMCTBA
JKOCUCTEM: YCTOMYHUBOCTb,
CaMOpEryJIsIUs, pa3BUTHE.
[TpupoHbIE SKOCHUCTEMBI.
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OKocucTEMBI PeK U 03€p. DKOCUCTEMA
XBOMHOTO HJIN IMAPOKOJIHUCTBCHHOT'O
aeca. AHTPOIIOT€HHBIE SKOCUCTEMBI.

Tema 9.2.
buocdepa —
rjodajJbHas
3KOCHCTEeMAa 3eMJIH.

Copnepxanue yueOHOro Marepuaa

VYuenue B. U. Bepnaackoro o
ounocdepe. ['panuipl, coctaB u
cTpykTypa omocdepsl. XKusoe
BEIIECTBO U €r0 (PYHKITUH.
Ocobennoctu 6uocdeps! Kak
r7100aTbHOM 9KOCHCTEMBI.
JluHaMu4eckoe paBHOBECHE U
obOpatHas cBs3b B Ouocdepe.
KpyroBopoTsI BemecTs u
OMOTEOXUMHYECKUE ITUKITBI
AJIEMEHTOB (yriiepoja, a3oTa).
3oHaneHOCTH OMochepsl. OCHOBHBIE
OMOMBI CyIIIH.

Tema 9.3.
Bausnue
AHTPONMOTeHHbIX

(¢axkTopos Ha Ouocdepy.

IIpodeccnonanbHo
OPHEHTHPOBAHHOE CO/IeP KAHME
(comep:xanue NPUKJIATHOTO
MOYJIs1)

YenoseuecTBO B Onocdepe 3emiu.
AHTPOIOTCHHBIC H3MCHCHUS B
ouocdepe. ['modanpHBIC
HKOJIOTHYECKUE TIPOOIIEMBI.
CocyuiecTBoBaHME MPUPOABI U
yenoBedyecTBa. CoxpaHeHHE
O1opa3zHo0Opa3ust Kak OCHOBA
ycroitunBoctu 6uocdepst. OcHOBa
PaLMOHAIBHOTO YIIPaBICHHS
NPUPOTHBIMH PECYPCaMU U UX
WCIIOJIb30BaHue. JlocTrxKkeHus
OMOJIOTHH U OXpaHa MPUPOIBI.

[IpakTuueckoe 3aHsaTHE (Ha BBIOOD
npernoaaBarens)

Ne 12 «OTxoas! npon3BOACTBa»
WA «DKOJIOTMYECKHE aCIIEKTHI
IpoeCCUOHATILHOM 1EATEIbHOCTI
i «IIpodunaktuka
npodeccuoHanbHbIX 3a00JI€BaHUI
win «BiusHre Mpou3BOICTBEHHBIX
(akTOpPOB Ha OPraHU3M YEJIOBEKAY.

Tema 9.4.

IIpogeccnonaibHo
OPHEHTHPOBAHHOE CO/lePIKAHUE




Bausinue couuaibHo-
JKOJIOTHYECKUX
(paxkTopoB Ha 310poBbe
YeJI0BeKa.

(coaep:kaHMe NPUKJIATHOTO
MOYJIs1)

3/10pOBBE U €TI0 COCTABJISIOLIUE.
@DakTOphl, TOJOKUTEIHHO U
OTPULATENILHO BIHSIONINE Ha
opranusM uenoseka. [Ipobiema
TEXHOT€HHBIX BO3JCHCTBUN Ha
3JI0pOBbE YEJIOBEKA
(3TEKTPOMAarHUTHBIE TOJIsI, OBITOBAS
XUMUSI, U30BITOYHBIC IITYMBI,
paauanus v T.10.). Ajgantanus
OpraHm3Ma 4ejoBeKa K pakropam
OKpyXxaroleit cpenapl. [IpuHIMIBI
dhopMHUpOBaHHS
3JI0pOBbECOEPEraroIero MOBEACHHUS.
duznyeckas akTUBHOCTD U 3JJOPOBBE.
buoxumuyeckre actieKTh
palMOHAIBHOTO MUTAHMUS.

JlaGopaTopHblie 3aHATHS

Neo 3 «YMcTBEeHHas
paboTOCIIOCOOHOCTh)

win «BimsiHue aOMOTHYECKUX
(bakTOpOB Ha YeJIOBEKa» (B KAUECTBE
TPUTTEPOB, CHIKAIOITIX
paboTOCIOCOOHOCTD, UCTIOIH30BATh
YCIIOBHSI OCYIIECTBIICHUS
npodeccuoHaNbHOM e TeIbHOCTH:
IIyM, Temreparypa, pusudeckas
Harpyska u T.1.).

Pa3zpnen 10. Cesiekuusi OpraHu3MoB, OCHOBbI OMOTEXHOJIOTUH.

Tema 10.1.
Cejekuus
KaK HAYKa H MPOIIECC.

Coneprxkanue yueOHOTro MaTepuana

Cenekius Kak HayKa U TpoIecc.
3apoxACHUE CENIEKIIUU U
noMectukanusa. Yuenue H. W.
BaBwuioBa o 1ieHTpax MHOrooopasus u
MIPOUCXOKICHHS KYJIbTYPHBIX
pacteHui. LleHTpbl TPOUCX0XKIEHUS
JIOMAIlIHKUX )KUBOTHBIX. CopT, Mopoza,
mrtaMM. COBpEMEHHBIE METOIbI
ceJieKIu. MaccoBBIN U
WHIUBUTyTHHBIA OTOOPHI B
CEJIEKIIMU PACTCHUH U KUBOTHBIX.
OrneHka skcTepbepa.
biM3KOpOACTBEHHOE CKpEIIBAHUE —
uHOpUAMHT. YucTast TUHUS.

OK 01, OK 02,
OK 04, OK 07




CkpenuBaHue YUCTHIX JIMHUM.
['eTepo3uc, ninu rudpuaHas cuia.
HepoxcrBenHoe ckpeluBaHue —
ayTOpuauur. OtnanéHuas
ruOpuan3anus u e€ yCrexu.
HckyccTBeHHBIN MyTareHes u
MOJTy4YeHHUE TOJIUIIONIOB.
JlocTr>KeHus celeKIMn pacTeHU,
’KUBOTHBIX U MUKPOOPTaHU3MOB.

Tema 10.2. Coneprxkanue yueOHOro MaTepuaa 1
OcHoOBBI buotexHosorus kak orpacib 1
OMOTEXHOJIOTUH MIPOM3BOJICTBA. [ eHHAs HH)KEHEePHSL.

Dranbl Co3aHus PEKOMOMHAHTHOMN
JHK v TpaHCT€HHBIX OPTaHU3MOB.
Kinerounas unxenepus. Knerounsie
KYJbTYpbl. MUKPOKJIOHAJIBHOE
Pa3MHOKEHHUE PACTCHUM.
KnonupoBanue
BBICOKOTIPOTYKTUBHBIX
CEJIbCKOXO035CTBEHHBIX OPIraHU3MOB.
DKOJIOTUUECKHUE U 3TUYECKHE
npo6sieMbl. [MO — renerndecku
MO (PUIIMPOBAHHBIE OPTAHU3MBI.

Ilpomesrccymounasn ammecmayus: *x

Bcezo: 36

3.YCJOBUS PEAJIU3ALIMU ITPOT'PAMMBI OBIIIEOBPA30OBATEJIBHOM
JUCHUIITIMHBI
3.1. TpeOoBaHusl K MATePUATbHO-TEXHUYECKOMY 00ecrieyeHHIo0.

Peanu3anus mporpaMMbl AMCHUIUIMHBI OCYIIECTBISETCS B Y4YeOHOM ayauTOpuM AJs
NPOBEICHUSI TEOPETHYECKMX M TPAKTUYECKUX 3aHSATHH, TPYINIOBBIX W WHAWBUIYAIBHBIX
KOHCYJIbTAIlMi, TEKYIIEro KOHTPOJSI M TPOMEKYTOYHOH aTTEeCTAllMH, YKOMIUIEKTOBAHHOW
CHEeMaIM3UPOBAaHHON MeOeIbl0 MO KOJMWYECTBY oOOydarolmuxcs W padoyuM MecTOM
npernoaaBaress.

Ocnamenne «L{u¢ppoBoil mHTErprpoBaHHON JlabopaTtopun» mnpeacrasieHo B [Ipunoxenun 5
HacTosIel 00pa3oBaTeIbHON MPOrpaMMBbl.

[TocagouHble MecTa MO KOJUYECTBY OOYUAIOIIMXCS: CTOJI YUEHHUUECKUH, Kpecio- TpaHchopmep
RIVA CHAIR 1821 miactuk Oemblit;

Pabouee mecro mpemnomaBatens: cron Ha Metamiokapkace ONIX-IT IT O.MP-SP-4.7 Genbrit
opwmmant/6en. 1111580, kpecio EChair-225 PTW_TWI11 ceTka/TkaHb YepHBIi, MOHOOIOK MSI
PRO AM242P 14M-668XRU,

Cron ocTpoBHOHM (hU3MUECKU, TEMOHCTPAIMOHHBIN (pHU3NUecKUil MPUOOPHBIA KOMILIEKC (CTOJ
JIeMOHCTpalMOHHbIN pusnueckuii, paumuapt 70x100 cm Ha ponukax, peiabcoBas cuctema PC-98
(yueOHas Jtocka), MHOTO(YHKIIMOHAJIBHBIA MTATUB A (PPOHTAIBHBIX paboT, J1abOpaTOPHBIN
UCTOYHUK NuTaHus 24B, Becwl anekTpoHHBIE, LU(ppoBas adoparopus NPOPHILHOTO YpPOBHS,



KOHJICHCATOp TEPEeMEHHOW EMKOCTH JIEMOHCTpPAIlMOHHBIN, NOokyMeHT-kamepa ELMO L-12G,
HaOop J1a0OpaTOpHBIA 1O CIEKTPOCKONHH, YHHUBEPCAIbHBIA JIAOOPATOPHBIA  KOMILIEKC,
untepaktuBHas naHear EDF 98UHO1C, Ttouka mocryma Ubiquitl UAP-AC-LR, komruiekt
npuemHuK-niepenaTauk HDMI no IP / Dr.HD EX 100 LIR, KOMITJIEKT Ui epeaaydl CUTHAIOB
GEFEN EXT-USB2.0-LR, OPS wmonyas EDO-12450H-8256-W11P/H,  komruiekt
JIOKYMEHTallU1, METOAMYECKOe oOecreueHue: nacnopT KabuHeTa, HHCTPYKIUH 110 OXpaHe Tpyaa,
JKYpHAJIbl HHCTPYKTaXKEH.
3.2. UudopmanmonHoe odecredeHue 00yueHust

Jns peanuzanuu NporpaMMbl JUCHUIUIMHBL OMOIMOTEYHBIH (hOHA 00pa3zoBaTeNIbHOM
OpraHu3alii UMEET MeYaTHbIC /WM JIEKTPOHHBIE YUeOHUKH U pa3paboTaHHbIE B KOMIUIEKTE C
HUMH y4eOHbIE MMOCOOUS, TOIMYIIEHHBIE K HCIIOJIB30BAaHHUIO TPU pean3alud 00pa3oBaTeIbHbBIX
OpoTrpaMM CpPEIHEro NPOoQEeCCHOHATHLHOIO O00pa3oBaHMs, pealu3yeMblX Ha 0a3e OCHOBHOTO
o011ero 0opa3oBaHusl.

[Ipu  peanuzanuu  OpoOrpaMMbl  JAMCHUIUIMHBL  HCIOJB3YIOTCS  DJIEKTPOHHBIE
o0Opa3oBaTeNbHbIE PECYPCHI, TOMYIIEHHbIE K UCIIOIB30BAHUIO MIPH peain3aliuu 00pa3oBaTebHbBIX
MPOrpaMM CpeTHEro O0IIero 0Opa3oBaHus.

MNEPEYEHH YUEBHOM JINTEPATYPBI

1. Aradonosa U. b. buonorus. Ilpaktukym DOVII mns CIIO. basossiii yposens / U. b.
Aradonosa, B. 1. Cusormnasos. - Mockga: [Ipocsemenue, 2024. - 99 c. - ISBN 978-5-09-118065-
7. - Tekcr: anextponusiit. - URL: https://znanium.ru/catalog/product/2170697 — Pexxum nocryma:
IO MOATHCKE.

2. buonorus. bazoBblil u yriyonenusiii ypoBau: 10—11 kmaccel: y4eOHHUK ISl CpeIHEro
obmero o6pa3oBanus/ moa obmieit pemxaknuerd B.H. Speiruna. — 2-e¢ usn., nepepad. u gomn.—
Mocksa: M3narensctBo FOpaiit, 2025.— 378c.— (OO6mmeodpazoBarenbHbii 1uki). — ISBN 978-
5-534-16228-8. — Texkct: snexTpoHHbd / OOpazoBarenbHas riardgopma FOpaift [calfT]. —
URL:https://urait.ru/bcode/579602

3. O6yxos, JI.K. buonorus: KJIeTKU U TKaHU: YYEOHUK JJISl CPEJHEr0 MPOPECCHOHATBHOIO

obpazosanus / JI.K. O6yxos, B.H. KupunenkoBa. — 3-e¢ usn., mepepad. u jmom. — MockBsa:
UznarensctBo FOpaiit, 2025.— 358 ¢.— (IIpodeccronansuoe odpasosanue). — ISBN 978-5-
534-07499-4. — Texct: snexTpoHHbIHN / OOpa3oBarenbHas miatdopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/564645

4. buonorus: y4eOHHK M IPAKTHKYM JUISI CPETHETO MPO(ECCHOHAIBEHOTO 00pa3oBaHus / MO
penakmueit B.H. fpsiruna. — 2-e uza. — Mocksa: UznatensctBo HOpaiit, 2025.— 377 c. —
(ITpodeccronansroe obpazoBanue). — ISBN 978-5-534-09603-3. — TekcT: 21eKTpOHHBIN //
O6pasoBarenbHas wiathopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/579596.

HNEPEYEHD [NTPO®ECCHUOHAJIBHBIX BA3 JAHHBIX, UHOOPMAIIUOHHBIX
CIIPABOYHBIX CUCTEM
1.Znanium.com: DneKTpoHHO-OUOMHMOTeUHass cuctema: [caifT]. — MockBa, OOO «3HAHUYM»
2011-2026 — URL :https://new.znanium.com/(nata oopamenus: 02.02.2026). - Pexum noctyna:
JU1s1 aBTOpU3. moJib3oBateneid MUDT.

2.9BbC HOpaiit: obpa3zoBatenbHas tiargopma. — MockBa, OO0 «IJIEKTPOHHOE H3AATEIHCTBO
FOpaiit» 2020 — URL: https://urait.ru/author/list?partner=450217DE-BE2D-46F5-BB25-
9C69E84103EE (mara obparenus: 02.02.2026). - Pexxum qocTyma: s aBTOPHU3. MOIb30BaTeIei
MUOT.



https://urait.ru/bcode/579602
https://urait.ru/bcode/564645
https://urait.ru/bcode/579596
https://new.znanium.com/
https://urait.ru/author/list?partner=450217DE-BE2D-46F5-BB25-9C69E84103EE
https://urait.ru/author/list?partner=450217DE-BE2D-46F5-BB25-9C69E84103EE

3.D5neKTpoHHO - OubnuoreyHas cucrema Jlann: [caiit]. — Cankr-IletepOypr, 2011-2026 —. URL:

https://e.lanbook.com/(narta oOpareHus:

noie3oBareneiit MUDT.

02.02.2026). -

Pexxum pgocryna:

Uil aBTOpH3.

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMUSA
OBIIEOBPA3OBATEJbLHON JUCIATLINHBI
KoHTpons M oOlLieHKa pe3ylbTaTOB OCBOCHUS O0IE€00pa30BaTEIbHOM AMCLUILUIMHBI

pacKpbIBalOTCA Yepe3 AUCHUILTHHAPHBIE Pe3yJIbTaThl, HalpaBieHHbIE Ha (OPMUPOBAHUE OOIIMX

KOMHeTeHHI/Iﬁ I10 pasjgciiaM U TEMaM COACPKaHUA y‘l€6HOFO Marcpuaiia.

O01mas KoMIneTeH I us

Pa3zgen/Tema

Tun OLl€HOYHBIX

MeponpusiTUsA

OK 01. Beibupats criocoOsr
penieHus 3a1a4
npodeccroHaIbHON

ACATCIIbHOCTH IPUMCHHUTCIILHO

K pa3JIMYHbIM KOHTCKCTaM

Temer 2.1 -2.3, 3.1- 3.3, 4.1-
4.3,5.1-5.4,6.1-6.3, 7.1-7.3,
8.1,8.2,9.1-9.3, 9.4I1-0o/c
9.5I1-o0/c, 10.1, 10.2, 10.31I1-
o/c, 11.1IT-o/c

OO6cy>xaeHue 1mo Borpocam
JEKLIHH

Pa3pabotka rioccapus
3anoJHeHUEe CPaBHUTEIbHBIX
TadJIUIL

TectupoBanue

VYerHbli onpoc

JIMKTaHT Ha UCIIOJIb30BaHUE
apryMeHTOB, OMOJIOTUYECKON
TEPMUHOJIOTUU U CUMBOJIMKHU
NunuBuyanpHas
camocTosTelbHas paboTa
[IpeacraBnenue pe3yabTaToB
NPaKTUYECKUX padboT
KonTponbHble paboThl
3amuTa TBOPUYECKUX paboT
3amuTa UHANBU Y alTIbHBIX
IIPOEKTOB

BrinmonHenue 3aganuii
IIPOMEXYTOYHOM aTTecTaluu

OK 02. Ucnonw3oBath
COBPEMEHHBIE CPEJICTBA
MOKCKA, aHAJIN3a U
WHTEpIpeTauy HHPOPMAIINH,
1 UTHPOpPMAIMOHHBIE
TEXHOJIOTHH 151 BHIIIOJTHEHHS
3a/1a4 npodeccuoHaIbHON
JIeSITeIIbHOCTU

Temsr 1.1, 2.1 -2.3, 3.1- 3.3,
4.1-4.3,5.1-5.4, 6.1-6.3,
7.1-7.3,8.1, 8.2,9.1-9.3,
9.411-o/c, 9.511-0/c, 10.1,
10.2, 10.3IT-o/c, 11.111-0/c

OueHnBaemast JUCKYCCHS 110
BOTIPOCAM JIEKIIUU
Pa3zpaboTka MeHTaNTBHOM
KapTbl B MUHU TPYIIIax
Beinonnenue u 3amura
1a00paTOpHBIX PaboOT
[TpencraBieHue pe3yibTaToB
NPaKTUYECKUX paboT
[TpencraBieHne yCTHBIX
COOOIIIeHUH ¢ Mpe3eHTalueH,
MOJITOTOBJICHHBIX 110 TIEPEYHIO
HCTOYHHUKOB,
PEKOMEHIOBaHHBIX
Iperno/iaBaTeaeM



https://e.lanbook.com/

OK 04. D¢ddexTuBHO
B3aMMO/JICHICTBOBATH U
paboTath B KOJJIEKTUBE U
KOMaH/1e

Temsr 2.1 -2.3, 3.1- 3.3, 4.1-
4.3,5.1-54,6.1-6.3, 7.1-7.3,
8.1, 8.2,9.1-9.3, 9.4I1-o/c,
9.5I1-o0/c, 10.1, 10.2, 10.31I1-
o/c, 11.1IT-o/c

OO6cy>xaeHue 1mo Borpocam
JICKIIUN

[IpencraBnenue pe3yabpTaToB
NPaKTUYECKUX paboT
3amuTa TBOPUECKHUX paboT
3amuTa HHAWBUTY ATbHBIX
IPOEKTOB

OK 07. CopeiicTBOBaTH
COXPAHCHHUIO OKPYIKAIOIICH
CpeIIbI, PECypcocOepeKeHHIO,
MPUMEHSTH 3HAHUS

00 U3MCHCHHM KIINMATa,
TPUHIUITB OEPEXKITUBOTO
MPOMU3BOCTBA, 3P (HEKTUBHO
JICHCTBOBATh B YPE3BbIUAIHBIX
CUTYAIHSIX

Temsr 1.1, 2.1 -2.3, 3.1- 3.3,
4.1-4.3,5.1-5.4, 6.1-6.3,
7.1-7.3,8.1, 8.2, 9.1-9.3,
9.411-o/c, 9.5I1-0/c, 10.1,
10.2, 10.3IT-0/c, 11.111-0/c

OO6cy>xaeHue 1mo Borpocam
JEKIHH

Pa3pabotka rioccapus
3anojaHeHne CPaBHUTEIbHBIX
TaOJIuUIL

TectupoBanue

VYcrHblii onpoc

JIMKTaHT Ha UCIIOJIb30BaHUE
apryMEHTOB, OMOJIOTUYECKOM
TEPMUHOJIOTHH U CHMBOJINKH
NunuBuayanbHas
camocTosTelbHas paboTa
[IpencraBnenue pe3yabpTaToB
MPAKTUYECKHUX padoT
KoHnTponbHbie paboThl
3amuTa TBOPUYECKUX paboT
3amuTa HHAUBUY alTbHBIX
IIPOEKTOB

Brimonnenue 3aganuit
MIPOMEXKYTOYHOM aTTECTAUH

5.OBPA30OBATEJIBHBIE TEXHOJIOI'HHA

B xonme peanusanuu oOydeHHUs HCHOJB3YETCS CMEIIaHHOE O0ydYeHHEe, OCHOBAaHHOE Ha
UHTETPallii TEXHOJIOTUH TPaJULMOHHOTO U HJIEKTPOHHOrO OOYYEeHHs, 3aMELIEHHHM 4YacTu
TPaJUIIMOHHBIX Y4eOHBIX (pOpM 3aHATHH, GOopMaMu M BUIAMU B3aUMOJCHCTBUS B JIEKTPOHHOM
00pa3oBaTebHOU cpejie.

[IpumensitoTcst cneayroume MoAenu oOydeHus: MepeBEepHYThIM Kilacc, KOrAa CTYJIEHThI
3HAKOMSATCS C HOBBIM MAaTEPHUAIIOM IIPU MOMOIIM MIEKTPOHHBIX PECYPCOB CaMOCTOATEIBHO JJ0MA,
a Ha ayIUTOPHBIX 3aHATHUAX MPOUCXOAUT 00CYKJIEHUE U3yUEHHOI0 MaTepuara.

OcBoenne 00pa30BaTENbLHOW MPOTrpaMMbl OOECIIEUMBAETCS PECypcaMu  SJIEKTPOHHOM
UH(POPMALIMOHHO - o0pazoBarenbHOit cpenbl SDO.MIET.RU.

B npouecce oOyueHHs Hpu NPOBEJCHUU 3aHATUH U JUI CAMOCTOSITENbHOW paboThI
UCTIOJIb3YIOTCSl BHYTPEHHHE JIEKTPOHHBIE PECYPCHI B pa3IMUHBIX (popmax.

[Ipn mpoBeneHUM 3aHATUH U JJII CAMOCTOATEIBHOW pabOTHI MCIHOJB3YIOTCS BHEIIHUE
AIIEKTPOHHBIE PECYpPChl B popmax:

- 3JIEKTPOHHBIX KOMIIOHEHTOB CEPBUCOB:
https://resh.edu.ru/
https://mob-edu.ru/



https://resh.edu.ru/
https://mob-edu.ru/

https://www.mos.ru/city/projects/mesh/
PaGouass mporpamma oOmieoOpazoBarensHoi muctuminael BJ[ 10 «buonorusp» 1o

CHEIHUAILHOCTH ~ cpenHero npodeccuonansHoro obpaszoBanuss 09.02.12  «Texnuueckas
OKCIUTyaTalsi M CONPOBOXKICHHE HMH(MOPMAIIMOHHBIX CHCTEM» pa3paboTaHa B KOJUICIKE
anekTpoHUKH 1 nHpopmatuku HUY MUDT 02.02.2026, nmpotokoi Ne 3.

JIMCT COI'NTACOBAHMA

Pabouast mporpamMma coryiacoBana ¢ JupekropoM kosuiemka O HUY MUDT

/

Hupexrop komnemxa !/ | //#/  /C.H. JIutBunosa /


https://www.mos.ru/city/projects/mesh/
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