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JIACIIATUIHBI



1. ObLIASA XAPAKTEPUCTHUKA PABOYEM ITPOI'PAMMbI
OBIIEOBPA30OBATEJBHOU JUCIHUIIJIMHBI

1.1. Mecro oOmeo0pa3zoBarejbHOH JMCHUILIMHBI B cTpykTtype OIIOII CIIO -
MIICC3

Oo6meobpa3zoBarenshas nuciuiumaa OJ16.10 buonorus siBisiercst 00s3aTeNbHON YaCThIO
00111€00pa30BaTENBLHOTO LKA OCHOBHON INPO(ECCHOHAIBFHONH 00pa30BaTeNbHONW MPOrPaMMEI
CIIO — IIICC3 B coorBercTBuM ¢ PI'OC CIIO no cnenuansaoctu 40.02.04 FOpucnpyneHuus.

1.2. Hear u mjiaHupyemMble pe3yJabTaTbl OCBOEHHS 0011e00pa30BaTeJIbHOM
AUCHUILIMHBI

1.2.1. Heap JMCHUIUIMHBI: OBJIAJCHHE OOYYAIOUIMMHCA 3HAHUAMU O CTPYKTYpPHO-
(GyHKIIMOHAJIBHOW OpraHu3allud >KMBBIX CHCTEM pa3HOr0 paHra M MpHOOpeTeHHuEe YMEHH
WCIIOJIb30BATh ATH 3HAHMS JIJISl TPAMOTHBIX JCHCTBHI B OTHONICHUH OOBEKTOB KUBOW MPUPOIBI U
pelIeHUs Pa3IMYHBIX )KU3HEHHBIX ITPOOJIEM.

1.2.2. [lnanupyemMblie pe3yJibTaThl 0CBOCHHS JUCHUILIMHBI B cooTBeTcTBUM ¢ PI'OC
CIIO u Ha ocHoBe ®I'OC COO

Oco0oe 3HaueHue nucuUIUIMHA uMeeT npu popmupoBanuu u pa3sutuu OK u I1K.

Kox n HanmenoBanue [Tmanupyemble pe3yabTaThl OCBOCHUS TUCIUILTNHBI
dbopMUpyeMBbIX obmue JTUCIUILIMHAPHBIE (IPEAMETHBIC)
KOMIIETCHIU I

OK 01. Beibupath JlmanoctHble pe3ynbTarhl 1oKHEL | [1IP6 1. ChopmupoBaHHOCTH

CHOCOOBI PeUICHHUs OTpakaTh B YaCTHU: TPYJOBOTO 3HaHUI 0 MECTE U POJIH

3a1a4 BOCIIUTaHMS: 6uosorun

npodeccuoHaTHHON - TOTOBHOCTB K TPYZy, OCO3HaHHE B CHCTEME Hay4YHOTO 3HAHUS;

JeSITeTbHOCTH LIEHHOCTHU MacTepCTBa, (YHKIIMOHATILHON TPAMOTHOCTH

PUMEHHUTEIHHO K TpyaoIooue; 9eNIoBeKa ISl PEeIICHHUS

pas3InYHbIM - TOTOBHOCTb K aKTUBHOM AKHU3HEHHBIX MPOOIEM.

KOHTEKCTam JIEATEITbHOCTH TEXHOJIOTUYECKON I1P6 2. CpopmupoBaHHOCTH

U COIIMAJIbHON HAINpaBJIEHHOCTH, YMEHUS pacKpbIBaTh CO/IEpKaHHE
CIOCOOHOCTh HHUITUHPOBATH, OCHOBOIIOJIATAIOIINX
IUIAHUPOBATh U CAMOCTOSITENILHO OMOJIOTNYECKUX TEPMUHOB U
BBITOJIHATH TAKYIO IS TEbHOCTB; MOHATHU: )KU3HB, KIIETKA, TKaHb,
- HHTEpEC K pa3InYHbIM chepam OpraH, OpraHusm, Buj,
poeCCHOHATBFHOMN NEATETFHOCTH. | TIOMYJISIINS, IKOCUCTEMA,
MeTtanpeamMeTHbIe pe3ynbTaThl omorneHo3, ouocdepa;

JOJIKHBI OTPAXKATh: MeTabo1n3M (0OMEH BElecTB
OgnajieHne yHUBEPCATbHBIMU U TIpeBpalIeHNe YHEPTUH),
y4eOHBIMU MTO3HABATEIbHBIMU roMeocTas (caMoperyJsus),
NeHCTBUSAMMU: O6uocuHTe3 O6eKa, CTPYKTypHas
a) 0a30BbI€ JJOTHYECKHE IEHCTBUS: | OpraHU3alMsl )KUBBIX CUCTEM,

- CAaMOCTOATENIBHO (POPMYITUPOBATh | TUCKPETHOCTh, CAMOPETYJISAIIHS,
¥ aKTYaJIM3UPOBATH MPOOIIEMY, CaMOBOCIIPOU3BEICHHE
paccMaTpuBaTh €€ BCECTOPOHHE; (penponykius),

- YCTaHABJIMBATh CYIIECTBEHHBII HACIIe/ICTBEHHOCTD,

NPU3HAK WIM OCHOBaHMS JJIs WU3MEHYUBOCTb,

CpaBHEHMsI, KJIacCU(UKALUU U 9HEPro3aBUCUMOCTD, POCT U
000011eHNS; pa3BUTHE, yPOBHEBAs

- OTIPENIENSATD LENU ACATEIbHOCTH, | OpraHM3aLusl.

3a/1aBaTh MapaMeTphl ITP6 3. ChopmupoBaHHOCTH




U KPUTEPUU UX JOCTHKCHHUS,
- BBISIBJISITH 3aKOHOMEPHOCTH U
MIPOTUBOPEUHS

B paCCMaTPUBAEMBIX SIBJICHUSX;

- BHOCUThH KOPPEKTHUBHI B
JIeITEIbHOCTD, OLICHUBATD
COOTBETCTBUE PE3YJIBTATOB IIEIISIM,
OIICHUBATh PUCKH ITOCIICICTBHUI
JIEITEIIbHOCTH;

0) 6a30BbBIE UCCIIEIOBATEILCKUE
JCUCTBHA:

- BJIaJICTh HaBBIKAMH y4eOHO-
HCCIIeI0BATEIbCKOM

Y TIPOCKTHOM IeATEIIbHOCTH,
HABBIKAMU pa3peIieHus Mpooiem;
- BBISIBJISITH IPUYUHHO-
CJICICTBEHHBIC CBS3U

U aKTyaJTu3UpoBaTh 3a/1auy,
BBIJIBUTATh TUIIOTE3Y

ee pelIeHUs, HaXOAUTh apTyMEHThI
JUISL IOKa3aTeIbCTBA CBOUX
YTBEPKACHUI, 3a/1aBaTh
napaMeTpsl ¥ KPUTEPUU PEIICHHUS,
- aHAJIM3UPOBAThH NOJTyYCHHbBIC B
XOJIe pEeUICHUS 3a1a9U Pe3yJIbTaTHI,
KPUTHYECKH OIIEHUBATh UX
JIOCTOBEPHOCTH, IIPOTHO3UPOBATH
M3MEHEHHE B HOBBIX YCIIOBUSX;
pa3zpabaThIBaTh TUIAH PEIICHUS
poOJIEMBI ¢ YU€TOM aHaTu3a
UMEIOIUXCS MATEPUATTBLHBIX U
HeMaTepuaIbHBIX PECYpPCOB;

-- YMETh MIEPCHOCUTH 3HAHUS B
MO3HABATENbHYIO

Y TIPaKTUYECKYIO 001acTh
JKU3HEICITEIIbHOCTH;

- YMETh HHTECTPUPOBATH 3HAHUS U3
pa3HbIX IPEeIMETHBIX 00JacTeil;

- BBIJIBUTATh HOBBIE HJIEH,
npeiaraTh OpUrHHAJIbHBIC
MOJIXOJTBI U PEIICHUS

YMEHHSI PaCKPBIBATh COJIEPIKaHNE
OCHOBOTOJIararomx
OMOJIOTUYECKUX TEOpHUil U
THIIOTE3: KIICTOYHOM,
XPOMOCOMHOM, MyTallAOHHOM,
IBOJIIOILIMOHHOM, TPOUCXOKICHUS
JKU3HU U YeIOBEKa.

[TP6 4. ChopmupoBaHHOCTH
YMEHHUSI PaCKPhIBAThH
OCHOBOTOJIararoime
OMOJIOTUYECKHE 3aKOHBI 1
3akoHomepHoctu (I'. Menpens, T.
Moprana, H.I. BaBunosa, 3.
T'exkens,

®. Mrosnepa, K. bapa), rpanuniib
UX IPUMEHUMOCTH K KUBBIM
CHCTEMaM.

I1P6 5. IlproGpeTeHue omnbiTa
PUMEHCHUS OCHOBHBIX METOJIOB
HAy4YHOTO MO3HAHUS,
UCTIOJIb3YEMBIX B OMOJIOTHH:
HAOJIFOICHUS

Y OITMCAHUS )KUBBIX CUCTEM,
MPOLIECCOB U SIBIICHUIA;
OpTaHHU3AIMH U TPOBEICHUS
OHMOJIOTMYECKOT0 HKCIIEPUMEHTA,
BBIJIBIDKEHUS THITOTE3,
BBISIBJICHUS 3aBUCIMOCTH MEXTY
HCCIIeTyeMbIMU BETMUYNHAMH,
00BSICHEHUS TTIOTYYCHHBIX
pe3yabTaToB

U GOPMYITUPOBAHUS BBHIBOJIOB C
HCIIOJIb30BAHUEM HAyYHBIX
IIOHATHUH, TEOPUM U 3aKOHOB.
I1P6 6. CpopmupoBaHHOCTH
YMEHHUSI BBIICNATD CYIIECTBEHHBIE
MIPU3HAKHA BUPYCOB, KIIETOK
MPOKAPUOT U DYKAPHOT;
OJTHOKJICTOYHBIX H
MHOTOKJIETOYHBIX OPTaHU3MOB,
BHUJIOB, OMOTE€OIIEHO30B U
9KOCUCTEM; OCOOEHHOCTHU
MPOIIECCOB OOMEHA BEIIECTB U
MIpEeBpAICHHS SHEPTUU B KIIETKE,
(dhoTocuHTE3a, TUTACTUYECKOTO U
JHEPreTHYeCKOro oOMeHa,
XEMOCHHTE3a, MUTO3a, Melo03a,
OTLIOIOTBOPEHUS], PA3BUTHUS U
Pa3MHOKCHHUS, WHIWNBHTYATEHOTO
pa3BHUTHS OpraHU3Ma
(oHTOTEHE3a), OOPHOBI 32
CYIIIECTBOBAHHE, ECTECTBEHHOTO
otbopa, BUI000pa3oBaHusl,
MIPUCIIOCOOICHHOCTH OPTaHU3MOB
K cpesie 0OOUTaHusl, BIUSHUS




KOMIIOHEHTOB 3KOCHUCTEM,
AQHTPONOTEHHBIX U3MEHEHHI

B DKOCHUCTEMAaX CBOEH MECTHOCTH,
KpyroBOpOTa BEUIECTB U
MpeBpalleHne YHEPTHH B
ouocdepe.

I1P6 7. CpopmMHupOBaHHOCTH
YMEHHUSI IPUMEHSTH MOTyYCHHbIE
3HaHUS ISl OOBSCHEHUS
OHOJOTrMYECKHUX MPOLECCOB U
SIBIICHUU, JIJIS1 TIPUHSATHUS
MPAKTHYECKUX PELICHUI B
IMOBCEAHEBHOM KU3HU

C LIeJIbI0 0OecTeyeH s
0€30MaCHOCTH CBOETO 3/I0POBbS U
3JI0pPOBbS OKPYXKAIOIIHNX JTFOICH,
COOJTIOICHHST 3I0pPOBOTO 00paza
YKU3HU, HOPM TPaAaMOTHOTO
MOBEJICHUS B OKPYXKaroUIEH
IPUPOJIHOI cpesie; MOHUMaHKe
HEO0XO0JMMOCTHU UCIOIb30BaHUS
JOCTHMYKEHUN COBPEMEHHOU
OMOJIOry U OMOTEXHOJIOTHH IS
palroHaIbHOrO
PUPOIONOIB30BAHHS.

I1P6 8. CopmupoBaHHOCTH
YMEHUS pemaTh ONOIOTHIECKUE
3a/1a4M, COCTABISATh
TCHOTUITUIECKHIE CXEMBI
CKpEIIUBAHUS

JUTSL Pa3HBIX THIIOB HACJIEIOBAHUS
MPU3HAKOB Yy OPraHU3MOB,
COCTaBIISATH CXEMBI TIepeHoca
BEIIECTB U YHEPTUU B
9KOCUCTEeMaXx (LIeTH MUTaHMUs,
MUIIEBBIE CETH).

I1P6 9. CdpopmupoBaHHOCTH
YMEHHH KPUTUIECKH OIEHUBATh
nH(popMaILno OMOJIOTUYECKOTO
COJIepKaHUs, BKITIOYAIOIIYIO
TICEB/IOHAYYHBIC 3HAHUS W3
Pa3TUYHBIX UCTOYHUKOB
(cpencTBa MaccoBoi
nH(pOpMaIIUY, HAYIHO-
MTOMYJISIPHBIC MaTEPHAIIBI);
WHTEPIPETUPOBATH ITUIECKUE
ACTICKTBI COBPEMEHHBIX
WCCIIeIOBaHUI B OMOJIOTHH,
MeIHIMHE, OMOTEXHOJIOTHH;
paccMmarpuBaTh Tio0anbHbIC
9KOJIOTUYECKHE MPOOIIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH
10 OTHOILLIEHUIO K HUM
COOCTBEHHYIO MO3HIIUIO.

ITP6 10. ChopmMupOBaHHOCTH




YMEHUH co371aBaTh COOCTBEHHBIE
MMCbMEHHBIE U YCTHBIE
COOOIICHUSI HAa OCHOBE
Ouosornueckoi nHpopMaIuu u3
HECKOJIbKUX UCTOYHUKOB,
IPaMOTHO UCHOJIb30BaTh
MOHATUIHBIN anmnapat OMOJOTHH

OK 02. Ucnonb3oBaTh
COBPEMEHHBIC
CpeICTBA MOUCKA,
aHajau3a u
UHTEPIIpETaluu
uHpOpMALIUU U
nH(pOpPMallMOHHbIE
TEXHOJIOTHH JIJIst
BBITIOJTHEHHUSI 3a/1a4
npodeCcCHOHAIbHON
JESITEIIbHOCTH

JIn4HOCTHBIE Pe3ybTAThI TOJKHBI
OTpakaTh B YaCTHU: IIECHHOCTH
HAyYHOTO MMO3HAHUS:
-chopmMupoBaHHOCTH
MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U
0OLIECTBEHHOM IPAKTUKH,
OCHOBaHHOTO Ha JTUAJIOTe KYJIbTYD,
CIIOCOOCTBYIOILIETO OCO3HAHUIO
CBOEro MecTa

B TIOJIMKYJIbTYPHOM MHDE.
MeTtanpeameTHble pe3yinbTaThl
JOJDKHBI OTPaXKaTh:

OBnaseHre yHUBEPCAIbHBIMU
y4eOHBIMU MTO3HABATEIIBHBIMU
NEeNCTBUSIMU:

B) pabota ¢ uHpopmaIuei:

- BIIQJICTh HaBBIKAMU MOTyYEHUS
uH(popManuu

U3 UCTOYHUKOB Pa3HBIX TUIIOB,
CaMOCTOSITENTEHO OCYIIIECTBIISATH
MOWCK, aHaJIN3, CHCTEMAaTU3aIINIO
¥ MHTEPIPETANNI0 HH()OpMAITUN
pa3IMYHBIX BUIOB U (popm
NIPE/ICTaBIICHHUS;

- OIICHUBATh IOCTOBEPHOCTH,
JETUTUMHOCTH WH()OPMAIINH,

€e COOTBETCTBUE MPABOBHIM U
MOpPaJIbHO-ITHYECKIM HOpMaM

ITP6 1. ChopmupoBaHHOCTH
3HaHUM O MECTE U POJIU
OuoI0rHH

B CUCTEME Hay4YHOI'O 3HAHUS;
(YHKIIMOHATIBHOM IPaMOTHOCTH
YeJloBeKa JJIs PeleHus
KU3HEHHBIX MPoOIIEM.

I1P6 7. CpopmMHupOBaHHOCTH
YMEHHUSI IPUMEHSTH MOTYyYCHHbIE
3HAHUS Ul OOBSICHEHUS
OHOJIOTUYECKHX MPOIECCOB U
SIBIICHUM, IS TIPUHSTUS
MPAKTUYECKUX PELICHHI B
MTOBCEIHEBHOM KU3HU

C 1IN0 0OecTeyeH s
0€30M1aCHOCTH CBOETO 3/J0POBbS U
3JI0POBbS OKPYKAIOIIMX JTIOACH,
coOJroIeHust 3J0pOBOTO 00pa3a
YKU3HU, HOPM TPaAaMOTHOTO
MOBEJICHUS B OKPYXKaroUIEH
IPUPOJIHON cpesie; TOHUMAaHKe
HE00XO0IMMOCTH UCIOJIb30BaHUs
JNOCTUKEHUIM COBPEMEHHOMN
OMOJIOrMH U OMOTEXHOJIOTHH IS
panoHaIbHOIO
MIPUPOIONOIB30BaAHUS.

I1P6 10. CopmMupoBaHHOCTH
YMEHMH c0o3/1aBaTh COOCTBEHHbBIE
NUCbMEHHBIE U YCTHBIE
COOOI1IEHNUs] HA OCHOBE
O6uosornyeckoit MHGopMaIu u3
HECKOJIbKUX UCTOYHUKOB,
IPaMOTHO UCIOJIb30BaTh
MOHSATUHHBIN anmapaT OMoJIOTUN

OK 04. D¢ddexTuBHO
B3alMOJICCTBOBATEL U
paboTath B
KOJUICKTHBE 1
KOMaH/Ie

JIMYHOCTHBIE PE3YIbTATHI TOJKHBI
OTpakaTh B YaCTH: IIEHHOCTH
HAYYHOTO MMO3HAHUS: OCO3HAHUE
[ICHHOCTH HAYYHOM JIeSATETHbHOCTH,
TOTOBHOCTH OCYILECTBIISATH
MPOCKTHYIO M UCCIIEA0BATEIILCKYIO
JeSITeIbHOCTh UHAMBUYaIbHO U B
rpyIIIeE.

MertamnpeaMeTHbIC Pe3yIbTaThl
JIOJKHBI OTPasKaTh:

OBajicHrEe YHUBEPCATHHBIMU
KOMMYHHKATHBHBIMH JICHCTBUAMHU:
0) COBMECTHas JIeATCIbHOCTD:

- MOHUMATh U UCIIOJIb30BaTh

I1P6 5. IIpuobpeTenue onbiTa
MPUMEHEHHSI OCHOBHBIX METOIOB
HAy4YHOT'O MIO3HAHUS,
WCTIOJIb3yEeMBIX B OMOJIOTHH:
HAOJIOCHUS M OIIMCAHUS KUBBIX
CHCTEM, MPOLIECCOB U SIBJICHUN;
OpraHu3aIMK U TPOBEICHUS
OHMOJIOrMYECKOro HKCIIEPUMEHTA,
BBIJIBUKEHUS TUIIOTE3,
BBISIBJICHUS 3aBUCUMOCTH MEXKIY
UCCIIelyeMbIMH BEJTMUMHAMH,
OOBSICHEHUS MTOTY4YEHHBIX
pe3yabTaToB

1 (GOpPMYIHPOBAHUS BBIBOJIOB C
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MPEUMYILIECTBA KOMAHAHOMN

Y MHAUBHUYaJIbHOM paboTHI;

- IPUHUMATH L€ COBMECTHOM
JIeATEIbHOCTH, OPTAaHU30BBIBATh U
KOOPAWHUPOBATH JICUCTBUS

0 €€ IOCTUKEHUIO: COCTaBIIATh
IJIaH JEUCTBUMN, PACIIPEACTATh
pOJIN C yYETOM MHEHUI
YYaCTHHUKOB O00CYXIaTh
pe3yJbTaThl COBMECTHON pabOThI

HCIIOJIb30BAHNEM HAYYHBIX
MOHSITUH, TEOPUI U 3aKOHOB

OK 07.
ConelicTBOBaThL
COXpaHEHHUIO
OKpYKarollen cpeibl,
pecypcocOepeReHHIO,
MPUMEHSTh 3HAHUS 00
W3MEHEHUU KIIMMaTa,
MIPUHIIMIIBI
OEpEKITUBOTO
MIPOU3BO/JICTBA,

3P PEeKTHBHO
eficTBOBAaTh B
Ype3BbIYAHBIX
CUTYaIUsAX

JInyHOCTHBIE PE3YJIBTATHI JOJIKHBI
OTpaXkaTb B YaCTH: IKOJIOIMYECKOIr0
BOCIIUTAHUS. - CPOPMHUPOBAHHOCTH
HKOJIOTHYECKOM KYJIbTYPBI,
ITIOHUMAaHUE BIIUSHUS COLUATIBHO-
HKOHOMMYECKHUX MPOLIECCOB Ha
COCTOSIHME IIPUPOJAHOU

Y COLIMAJIbHOMN CPEJbl, OCOZHAHNE
r7100aIBHOTO XapakTepa
HKOJIOTUYECKUX MPobIIeMm;

- INTAHUPOBAHUE U OCYIIECTBICHUE
JIEMCTBUI B OKpYXarolen cpesie Ha
OCHOBE 3HaHUs LIeJIeH yCTOMYUBOIO
pa3BUTHS YEIIOBEYECTBA;

- aKTUBHOE HENPUATHUE NCUCTBUM,
IIPUHOCSALIMX BPEX OKpYXKaroLen
cpene;

- YMEHHE IIPOTHO3UPOBATH
HeOJIaronpUsITHbIE 3KOJOTHYECKHE
MIOCJIEACTBHSI IPEATIPUHUMAEMBIX
JIEMCTBHM, IPEAOTBPAILATh UX;

- pacIIupeHHE OMbITa
JIEATEIbHOCTH 3KOJIOTMYECKON
HaIpPaBJIEHHOCTH.
MerarnpeameTHble pe3yIbTaThl
JIOJIKHBI OTPaXKATh:

OBnazneHne yHUBEpPCAIbHBIMU
KOMMYHHUKaTHUBHBIMU JCHCTBUSAMMU:
0) coBMeCTHas IeATeTbHOCTD:

- IOHUMAaTh U UCIIOJIb30BaTh
MIPEUMYIIECTBA KOMaHHOU

U MHIUBUIYaJIbHON pabOThI;

- IPUHAMATH LIEJIM COBMECTHOMU
JESTEIIbHOCTH, OPraHU30BbIBATH U
KOOPIWHUPOBATH JICHUCTBUS

10 €€ JTOCTUKEHUIO: COCTAaBIIATh
IIJIaH IEUCTBUH, paclpeaeaTh
pOJIN C y4E€TOM MHEHUU
Y4aCTHUKOB 00CYKIaTh
pe3ysabTaThl COBMECTHON pabOTHI

ITPG 5. ITpuoOpereHue onbiTa
IPUMEHEHUS OCHOBHBIX METOJIOB
HAy4YHOT'O TIO3HAHUS,
UCIIOJIb3YEMbIX B OMOJIOTHUH:
HaO0JII0IeHU S

U OIHMCAHUS )KUBBIX CUCTEM,
MIPOLIECCOB U SIBJICHUIA;
OpraHH3ally U TPOBEICHUS
OMOJIOrMYECKOr0 HIKCIIEPUMEHTA,
BBIJIBIDKEHUS TUIIOTE3,
BBISIBJICHHSI 3aBHCUMOCTH MEXTY
UCCIIETyeMbIMH BEIMYNHAMH,
00BsICHEHUS MOTYYEHHBIX
pe3ynbTaToB

¥ GOpMyIIMpPOBaHHS BEIBOJIOB C
UCIIOJIb30BAaHUEM HAYYHBIX
IIOHATUM, TEOPUH U 3aKOHOB.
I1P6 6. CpopmMHpPOBaHHOCTH
YMEHUS BBIICTISTH CYIIECTBEHHBIC
MPU3HAKU BUPYCOB, KIIETOK
MPOKAPHOT U DYKAPHOT;
OJTHOKJIETOYHBIX U
MHOTOKJIETOYHBIX OPTaHU3MOB,
BHJIOB, OMOT€OIICHO30B U
DKOCHCTEM; OCOOEHHOCTH
IpoIecCOB 0OMEHa BEIECTB U
MIpEeBpaILeHNs SHEPTHH B KIIETKE,
(oTocuHTe3a, MIACTUYECKOTO U
SHEPTEeTUYECKOr0 OOMEeHa,
XeMOCHHTE3a, MUTO03a, Mei03a,
OIIJIOJIOTBOPEHMSI, PA3BUTHUS U
Pa3MHOXXEHHUS, UHANBUIYAILHOTO
pa3BUTHSI OpraHU3Ma
(oHTOreHEe3a), 60pHOBI

3a CyIIeCTBOBAHHE,
€CTECTBEHHOT'0 0TOO0DA,
BH1000pa30BaHMs,
MPUCIIOCOOIEHHOCTH OPTaHU3MOB
K cpeie OOUTaHuUs, BIUSHUS
KOMIIOHEHTOB 3KOCHUCTEM,
AQHTPONOTEHHBIX U3MEHEHHI

B DKOCHUCTEMAaxX CBOEH MECTHOCTH,
KpyroBOpOTa BEUIECTB U
MpeBpalleHne YSHEPTHU B
ouocdepe.




I1P6 7. CpopmMHupOBaHHOCTH
YMEHUS TPUMEHSATh MMOTyUYEHHBIE
3HAHUA I OOBSICHEHUS
OMOJIOTHYECKHUX MPOIIECCOB U
SIBIICHUH, JIJIS1 TIPUHSATHUS
MPAKTUYECKHUX PEIICHHA B
MOBCCIHEBHOM KU3HU

C LIENIBI0 00ecIIeueHus
0€30MaCHOCTH CBOETO 3/I0POBbS U
3JI0POBBSI OKPYKAIOIIUX JTFOJIEH,
COOJFOICHHS 3JI0POBOTO 00pa3a
YKU3HH, HOPM TPaMOTHOTO
MOBEJCHUS B OKPYKAIOLIEH
MIPUPOTHON cpefie; TOHUMaHNe
HEOOXOIMMOCTH HCIIOIb30BAHUS
JIOCTUKEHUH COBPEMEHHOM
OMOJIOrNy U OMOTEXHOJIOTHH IS
paImoHaIBHOTO
PHUPOJIOTIOIH30BAHUS

IIK 1.3. Bnagets
HaBBEIKAMH
IMOJATOTOBKH
IOPUTNYECKUX
JIOKYMEHTOB, B TOM
YHCIIE C
HCITOJIb30BaHUEM
MH(}OPMaLMOHHBIX
TEXHOJOr Ui

HIOUCK W aHAJIN3 UHPOPMAIIUHU U3
Pa3IMYHBIX UCTOYHUKOB (Hay4YHAas
U yueOHO-Hay4Hasl TUTEPaTypa,
CpeACcTBa MaccoBOW MHPOPMALIUH,
cetb MHTEpHET U Ipyrue)

c(OPMHPOBAHHOCTh YMEHHM
OCYIIECTBIISITH MIOATOTOBKY
JIOKYMEHTOB; BECTH
HEOOXO0IMMYIO TOKYMEHTALIUIO,
CIIOCOOBI U CPEJICTBA MOJTYUCHUS,
XpaHeHHs, TIepepadOTKU
nHdOopMaIu, HaBBIKA PabOTHI C
KOMITBIOTEPOM KaK CPEJICTBOM
ylipaBiieHUs! UH(opMaruei, B
TOM YHCJIE B TTIO0ABHBIX CETSIX

2. CTPYKTYPA n

JUCIHHUIIVINHBI

2.1. O6beM TUCHUILINHBI U BU/bI y4eOHOH padoThl

COIEPKAHUE

OBIIIEOBPA30OBATEJIBHON

Bun yuebnoit paboTbl

KoanuectBo yacos

O0beM 00pa3oBaTe/IbHON MPOrpaMMbl Y4eOHOM AUCHUIIIMHBI 72
1. OcCHOBHOE cozepx)aHue

YpOK 38
CEeMHHap

JICKIIUA

MIPAKTUYECKOE 3aHITHE 14

KOHCYJIbTAallUA




2. IIpoeccrnonaibHO-OPHEHTHPOBAHHOE COJICPIKAHUE

YPOK 2
CEMUHap

JICKITUS

MIPAKTUYECKOE 3aHATHE 16
KOHCYJIbTAIIHSI

3. [IpoMesKyTOYHAS ATTECTaIUs 2

! [Tpomexxyrounas arrectamus B hopme auddepeHIInpoBaHHOTO 3a4eTa
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2.2. TemaTH4YecKHH NJIAH U COJep:KaHUE JUCIIUINJIMHBI

Koas IIK, OK,
(popmupoBanu
HaumeHoBaHue Conep:xkanue yuyeOHOro marepuasa u GopMbl OPraHU3anuM JAesITeJIbHOCTH Oo0bem 0 KOTOPBIX
pa3iesioB U TeM o0yuarommxcst 4acoB | cnocod0cTBYeT
3JIEMEHT
NPOrpamMMbl
Pasznen 1. buosorus kak Hayka. 7KuBble cucTeMbl 1 MX OPraHu3anus 2 OK 02
Tema 1.1. buosnorus OcHoBHoOe coJepkaHHe Y4eOHOr0 MaTepuaJia 2
B CUCTEME HAYK. VYpok 1. buonorus — Hayka o xuBoil mnpupozpe. CBsizu OHOJOIMH C OOIIECTBEHHBIMH, 2
OGmas TEXHUYECKMMU W JAPYIMMH €CTECTBEHHBIMHA HAayKaMH, (QHIOCO(MHUEH, peNuruend, STHKOM,
XapaKTEepUCTHKA 3CTETUKOM U mpaBoM. Ponb OGuonoruu B pOpMHPOBAaHUM COBPEMEHHOH HayyHON KapTHUHBI
KU3HU mupa. Cucrema OMOJIOTHYECKUX HaYK.
Metoabl MO3HAaHUS >KUBOM MpHUpOnbl (HaOIOAEHUE, SKCIIEPUMEHT, ONMCAaHUE, U3MEPEHUE,
Kiaccu(uKanus, MOCITMPOBAHNE, CTATHCTUYECKAsi 00pabOTKa JaHHBIX ).
JKuBble cucteMsl (OMOCHCTEMBI) KaK MpeaIMeT U3ydeHus ononoruu. OTanune )KUBbIX CUCTEM
0T HeopraHuueckoil npupozsl. CBoiicTBa OMOCHCTEM U UX pa3HOOOpa3ue.
YpoBHH OpraHH3alNx onocucrem: MOJIEKYJISIPHO-T€HETUYECKUH, KJIETOYHBIH,
OpPraHU3MEHHBIN, MOMYJISIIIMOHHO-BUIOBOM, S3KOCUCTEMHBIH (OMO - T€OLEHOTHYECKUN),
o6uocdepHblit
Pa3nes 2 XuMnueckuii cOCTaB M CTPOEHHE KJIETKH 12 OK 01
Tema 2.1. OcHoBHOE coepkaHHe Y4eOHOr0 MaTepraJia 4 OK 02
Xumudeckuit coctaB | Ypok 2. XHMHYECKHMH COCTaB KIETKH. XHMHUYECKHE ODIEMEHTHI: MaKpOdIJIEMEHTHI, 2 OK 04
KJeTku. Bona MUKpO3JieMeHThl. Bona u MuHepanbHble BemiectBa. DYHKIMM BOABI M MHHEpAIbHBIX
1 MUHEpaJbHbIE BellecTB B kieTke. [loanepxanne ocMoTryeckoro 6ananca
BeIICCTBA [IpakTruyeckoe 3ansatue Ne 1. «buonoruyeckast posib MUHEpaIbHBIX BELIECTB B 00ECIIEYEHUN 2
KHU3HEIESATEIbHOCTH OPraHU3MOB, MPOSIBIICHUS AUcOaTaHca MUHEPATIbHBIX JIEMEHTOB)
Tema 2.2. OcHoBHOeE coJepkaHHe Y4eOHOr0 MaTepraJia 4
buonornyecku VYpok 3. benku. CoctaB u cTpoeHHE OEJIKOB. AMHHOKHCIOTHI — MOHOMEpHI OEJKOB. 2
BaXHBIC XMMUYECCKUE | HezameHMMBIE W 3aMEHHUMBIE aMHMHOKHUCIOTBI. AMHHOKHUCIIOTHBIM COCTaB. YPOBHHU
COETMHEHUS CTPYKTYpbl O€JIKOBOM MOJEKYyJbl (NEpBUYHASA, BTOPUYHAs, TPETUYHAs W 4YETBEPTUYHAS

CTpYKTypa). XUMUYECKUE CBOMCTBA OenkoB. buonornueckue ¢pyHkimu 0eakoB. DepMeHTHI —
Oounonorndeckne Karaiam3aTopel. CTpoeHue QepMeHTa: aKTHUBHBIM [EHTp, CyOCTpaTHas
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cnenuduunoctb. Kodepmentsl. Butamunsl. Otnuuus (QepMEHTOB OT HEOPraHUYECKHX
KaTaJan3aTopoB.

VYrneBoabl: MoHOcaxapubl (TIIOKO03a, pubo3a U Jae3okcuprbo3a), Aucaxapujsl (caxaposa,
JAKTO3a) W TMOJHcaxapubl (Kpaxmall, TJIUKOTeH, LeJUItoNio3a). buonornveckue (QyHKIHH
yraeBonoB. Jlumuael:  Tpurnuuepunabl, Gochomunuabl, crepouisl. [ uapoduibHO-
runpopoOHbIe cBoiicTBa. buomormueckue ¢ynkuun smnuaoB. CpaBHEHHE YIJIEBOAOB,
OCJIKOB W JIMIHUJIOB KaK HMCTOYHWKOB sHepruu. Hykmeumnoseie kuciotel: JIHK um PHK.
Hykneotuasl — MOHOMEpHI HYKIEHHOBBIX KucaoT. Ctpoenne u ¢pynkuuu JJHK. Ctpoenue u
¢byaxkuun PHK. AT®: crpoenne u pyHKIMN

[IpakTuueckoe 3anatue Ne 2. «Onpenenenue ButamuHa C B IpOAYKTaX MUTAHUS»

Tema 2.3.

CtpyKTypHO-
GbyHKIIMOHATbHAS
OpTaHU3aIMsl KIETOK

OcHOBHOE coep:kaHue Y4eOHOIro MaTepHuaJia

VYpok 4. Lluronorus — Hayka o kieTke. Kinetounas teopus — npuMep B3aUMOIECHCTBUS UeH
1 (aKTOB B HAYYHOM [TO3HAHUU. METO bl U3yUEHHsI KIICTKH.

Krnerka kak nenoctHast )xuBasg cucrema. OOlue NpuU3HAKU KJIETOK: 3aMKHYTasl HapyKHas
meMmOpaHna, mosekynsl JJHK kak reneTnueckuil anmnapar, cucTeMa CUHTe3a Oeka.

Tunsl  kaeTok: sykapuoTHueckas U npokapuorhyeckas. (OCOOEHHOCTH  CTPOEHHUS
npokapuoTuueckon kierku. Kierounas crenka Oakrepuil. CTpoeHue 3yKapuOTHYECKOH
KJIeTKU. OCHOBHBIE OTJIMYHUS PACTUTENBHOM, )KMBOTHOU U rpubHON KieTku. [loBepXHOCTHBIE
CTPYKTYpbl KJIETOK— KJIETOYHas CTEHKa, TIUKOKaIWKe, UX ¢GyHkuuu. [lnasmarndeckas
MeMOpaHa, ee CBOMCTBA U ()YHKIIUH.

[Mutormasma u ee opraHouabl. OgHomemOpaHHble opranoujsl kiaetku: JIIC, ammapar
l'onpmxu, musocombl. [1oayaBTOHOMHBIE OpPraHOWMIBI KJIETKHA: MHUTOXOHJPHUH, IUIACTHIBI.
[Tpoucxoxxaenne MUTOXOHApUN M miactul. Buasl mnactun. HememOpaHHBIE OpraHOMAbI
KJIETKA: pUOOCOMBI, KJIETOYHBIA LEHTpP, UEHTPUOJIH, PECHUYKU, KIYTHUKU. DYHKIHMH
OpPraHoOuOB KJIETKU. BkitoueHus.

SAnpo — perynsatopHbslii HeHTp kieTku. CTpoeHue siapa: siaepHas 000J0uKa, KapHoIlja3Ma,
XPOMATHH, SAPBIIIKO. XPOMOCOMBI. TpPaHCIIOPT BELIECTB B KIIETKE

N |

[Ipaktnueckoe 3anstTe Ne 3. «CrpoeHue KIETKM (pacTeHMs, >KUBOTHBIE, TpPHObBI) U
KJICTOYHBIE BKIIIOYEHHUS (KpaxMajl, KAPOTUHOUIBI, XJIOPOIJIACThI, XPOMOILJIACTHI )»

Paznen 3. ZKuznenesTeJIbHOCTD KJIETKH

Tema 3.1. O6MeH
BEIIECTB

U TIpEBpAICHUE
SHEPTUU

B KJIETKE

OcHOBHOE cojiep:KaHNe Y4eOHOr0 MaTepuaJia

N

Ypok 5. OOmeH BemiecTB, WM MeTabonIu3M. AccUMHIANUS (TUIACTUYECKUIT OOMEH) U
TUCCUMMIISALUS (PHEpreTuYecKuil oOMeH) — JIB€ CTOPOHBI €MHOIO Ipoliecca MeTadon3ma.
Ponp 3ak0OHOB coXpaHEeHHMsI BEIIECTBA M YHEPTHH B MOHUMAaHUU MeTabonm3ma. Tumsl oOMeHa
BEIIECTB: aBTOTPOdHBIH u rereporpodHbiii. Pons ¢depMeHTOB B OOMEHE BEHIECTB U

OK 01
OK 02
OK 04
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npeBpaiieHnn 3Hepru B kietke. @otocuHTes3. CBeToBas u TeMHOBas (as3wl hoTocHHTE3A.
Peakuuu dorocunteza. IddexkTuBHOCTS PoTocHHTE3a. 3HAUCHUE (POTOCHHTE3A /ISl KUZHU
Ha 3emie. BinmsHue ycnmoBuid cpeabl Ha (DOTOCHMHTE3 W CHOCOOBI MMOBBINICHUS €O
MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTeHUH. XEMOCHHTE3. XEMOCHHTE3UPYIONe OaKTEepUH.
3HaYeHUE XeMOCHHTE3a [UIS KU3HHU Ha 3eMIIe.

DHepreTuyeckuii OOMeH B KJeTke. Paciieniienue BenecTs, BbICICHUE U aKKyMYJIMPOBaHUE
SHEPTUU B KIIETKE. DTalbl HEPreTHYECKOro oOMeHa. [ mkonu3. BposkeHue u ero BHIBL
Kucnopoanoe okucnenue, win kietoyHoe apixanue. OxucnutensHoe (pochopunupoBanue.
D} hEeKTUBHOCTH YPHEPTrETHIECKOTO OOMEHA

Tema 3.2. buocuures
Oenka

OcHoBHoOe coJep;kaHue Y4eOHOr0 MaTepuaJia

Peakniun Marpuunoro cuHTe3a. ['eHermueckas wuHpopmamusa u JHK. Peanuzanus
TeHETHYECKOW MH(pOpMaIuu B KIeTKe. [ eHeTHYeCKuid KO M ero CBOMCTBA. TpaHCKPUIIHS —
matpuunblii cuHTe3 PHK. Tpancmsuus — OuocuHTe3 Oenka. OTanbl TpaHCIALMM.
Komuposanue amuHokucnot. Posb pubocom B buocuHTe3e Oenka

HpaKTI/I‘leCKOC 3agaTue Ne 4. «Pemenue 3ala4d Ha OIPCACICHHUC IT10CICAOBATCIIbBHOCTH
HYKJICOTUA0B»

Tewma 3.3. Bupycsl

OcHOBHOE coep:kaHue Y4eOHOIro MaTepHuaJia

Ypok 6. Heknerounsie Qopmbl xku3Hu — BuUpychl. Mcropus otkpeitus BupycoB (. .
NBanoBckuii). OCOOEHHOCTH CTPOCHHS M >KM3HEHHOTO IHKJIA BUPYCOB. bakTtepuodaru.
bone3nn pacreHuii, JKMBOTHBIX M  YEJIOBEKa, BbI3bIBA€MblE BHUpYycaMH. Bupyc
umMMmyHonepunura uenoeka (BHY) — Bo3Oymurens CIIW[Ja. IlpodumnaxTtuxa
pacipocTpaHeHUs] BUPYCHBIX 3a00JeBaHUI

Pa3znen 4. PazMHoO:KE€HHE N HHAUBUAYAJIBHOC PAa3BUTHEC OPTaHU3MOB

Tema 4.1.
JKN3HEeHHBIN ITUKI
KJIETKH

OcHoBHOE COACPKAHUC yqeﬁnoro MaTepuaJia

N

VYpok 7. KneTouHslii IMKJI, UM KU3HEHHBIN UK KieTku. MHTepdaza u muto3. [Ipoueccel,
npoTekaromue B uHTepdasze. Perummkanusa — peakuus marpuunoro cuaresa JJHK. Ctpoenune
XpoMOCcOM. XPOMOCOMHBII Habop — KapuOTHM. JIMIITOUIHBIN U TaIUIOUAHBIA XPOMOCOMHBIE
Habopbl. XpomaTtunael. lLluTonmormueckue OCHOBBI Pa3MHOXKEHHS M HMHIUBHIYaJIbHOTO
pa3Butusi opraHu3MoB. Jlenenue kinetkm — wMuTo3. Cragum wmuto3a. I[lpomecchl,
MPOUCXOAAIIME HAa PpasHBIX CTaAMAX MUTO3a. DHOJIOIrMYECKMH  CMBICI  MHTO3A.
IIporpamMmmupyemas ru0esb KIETKH - alloNTo3

Tema 4.2. ®opmsl
Pa3MHOXKEHHUS
OpPraHHU3MOB

OcHOBHOE cojiep:KaHNe Y4eOHOr0 MaTepuaJia

N

VYpok 8. ®opMmbl pa3sMHOXKEHHUS OPraHU3MOB: Oecrojoe W TosioBoe. Buapl Gecrosoro
pa3sMHOXEHHUS:  JEJE€HUE HAJABOE W  I[OYKOBAaHWE OJHO U  MHOTOKJIETOYHBIX,

OK 01
OK 02
OK 04
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cropooOpa3oBaHWE, BETETaTUBHOE  pa3sMHOXKEHHE. VICKyCCTBEHHOE  KJIOHMpPOBAHHWE
OpraHU3MOB, €0 3HAYCHUE JJIs1 CEICKIIUH.

[TonoBoe pa3MHOXeHHUE, ero OTAuYHMs oT Oecmosoro. Meito3. Craguu meiiosa. [Iporeccsr,
npoucxoasume Ha craguax wmenosa. lloBemenwe xpomocom B menose. KpoccuHrosep.
buonornueckuii cMbICH U 3HaUYeHHE Meio3a. ["ameTorenes — npomecc 00pa3oBaHMs MOJOBBIX
KJIETOK Yy KUBOTHBIX. [10JI0BBIE Kene3bl: CeMEHHUKU U sinuyHuKH. OOpa3oBaHHe U pa3BUTHE
MOJIOBBIX KJIETOK — TaMeT (CIepMaTo30M]l, SIMIIEKIETKAa) — CIEpPMaToreHe3 M OOTeHE3.
Oco0eHHOCTH CTPOCHHUS SIMIICKJIETOK U criepmaTo3ouoB. Omnogorsopenue. [laprenorenes

Tewma 4.3.
NunuBunyansHoe
pa3BUTHE OPraHU3MOB

OcHOBHOE co/iep:KaHue Y4eOHOro MaTepuaJia

Ypok 9. HWHouBuayanpbHOEe  pa3BUTHE (OHTOTCHE3). OMOPHOHAIBHOE  Pa3BUTHE
(oaMOpuorenes). DTarnbl SMOPHOHAILHOTO PAa3BUTHUS Y MMO3BOHOYHBIX KUBOTHBIX: JPOOJICHHUE,
racTpyJsiusi, opranorese3. IloctamOpruoHaNBbHOE pa3BUTHE. THUIBI TOCTIMOPHUOHAIHLHOTO
pasBUTHSL: TPSMOE, HEnpsMoe (JMYMHOYHOE). BiMsHUe cpeibl Ha pa3BUTHE OPraHU3MOB;
(bakTopsl, CHOCOOHBIC BBI3BIBATH BPOXKIEHHBIE YpOACTBa. POCT M pa3BUTHE paCTEHUH.
OHTOreHe3 IBETKOBOTO PACTCHHS: JABOWHOE OIUIOJOTBOPCHUE, CTPOCHUE CEMEHH, CTaHH
pasBuTusL.

HH(ﬁeKl/!MOHHble 3abonesanuss U dNUOEMUU 8 ucmopuu uejioeevecmed. BGKMMHCIMM}I KAakK
npouUIAKMUKA UHPEKYUOHHBIX 3a001e6aHUL

Paspnen 5. HaciieacTBEHHOCTh U M3MEHYHBOCTH OPraHU3MOB

12

Tema 5.1.
3aKOHOMEPHOCTH
HaCJIEIOBaHHS

OcHoBHOE COACPKAHUC yqeﬁﬂoro MaTtepuajia

VYpok 10. [Ipeamer u 3amayu TeHETUKH. PONb IIUTOJIOTHH U SMOPHOJOTHH B CTAHOBJICHHUH
reHeTUKH. Bkimam poccuiickux W 3apyOeXHBIX YUEHBIX B pa3BUTHE TE€HETHUKH. MeTomabl
TeHETUKH  (TUOPHUIONIOTUYECKUH,  LUTOTEHETHYECKHH,  MOJEKYISIPHO-TEHETHYECKHIA).
OcHOBHbIE T€HETHYECKUE MOHATHS. ['eHeTMueckass CUMBOJIMKA, HCIOJb3yeMas B CXemax
CKpEILLMBaHHM.

3aKOHOMEpPHOCTH  Hacle[oBaHWs  IPU3HAKOB,  ycTaHoBieHHble [.  MeHnenem.
MoHorubpuiHoe CcKpelmuBaHue. 3aKOH eInHOOoOpasusi TMOpPHI0B MEPBOrO IMOKOJIEHHUS.
[IpaBuino noMuHUpOBaHUS. 3aKOH pacHICIJICHUs] NMPU3HAKOB. [WIOTE3a YUCTOTHI TaMer.
[TomHoe u HemonHOe NOMUHHUpOBaHME. /urnbpuaHoe ckpenBaHue. 3aKOH HE3aBUCHMOIO
HacJeoOBaHusl NpHU3HAKOB. lluToreHernueckne OCHOBBI JUTHOPHUIHOTO CKPEIIWBAHMUS.
Amnanu3upytroiiee ckpeniuBanue. lcnonb3oBaHME aHANM3UPYIOLIETO0 CKPEIIMBAHUS IS
oTpesiesIeHUs] TEHOTHUIIA 0COON

N

HpaKTI/I‘lCCKOC 3aHgaTue Ne 5. Pemrenue 3ala4 Ha OMPCACIICHUEC BEPOATHOCTU BOSHUKHOBCHUA
HACJICACTBCHHBIX IIPU3HAKOB IIpU MOHO-, [U-, HOJ'II/IFI/I6pI/I)IHOM U aHAIMW3UPYHOIIEM
CKpCIIMBaHNHU, COCTABJICHUC I'CHOTUIINYCCKUX CXEM CKPCHIMBAHUA

OK 01
OK 02
OK 04
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Tema 5.2.
CuemieHHoOe
HacJeJ0BaHue
MIPU3HAKOB

OcHOBHOE co/iep:KaHue Y4eOHOro MaTepuaJia

VYpok 11. CueruienHoe HacnenoBanue npuszHakoB. Pabora T. Moprana mo cuerieHHOMY
HacJeJOBaHUIO TeHOB. HapymieHwe cuemneHus TE€HOB B pe3ylbTaTe KpPOCCHHIOBEpA.
XpOMOCOMHAsI TEOpUS HACIIEACTBEHHOCTH. | eHeTHUeCKue KapThl.

I'enetnka moma. XpoOMOCOMHOE ONpeE/AeNeHHE Mosia. AYTOCOMBI U IIOJIOBBIE XPOMOCOMBI.
I'omorameTHnie u rereporaMCcTHbIC OPraHU3MBbI. HaCJICI[OBaHI/Ie IMPU3HAKOB, CHCIJICHHBIX C
TIOJIOM.

Pewenue 3a0au na onpedenenue 6eposimnocmu 603HUKHOBEHUS HACIEOCMBEHHbIX NPUZHAKOS
npU CYenieHHoOM HACIe008aHUU, COCMABIEHIe 2EHOMUNUYECKUX CXeM CKPeUWUBAHUS.

Tema 5.3.
3aKOHOMEPHOCTH
N3MCHYHNBOCTHU

OcHoBHoOe coJepkaHHe Y4eOHOr0 MaTepuaJia

VYpok 12. U3meHunBOCTh. BUJ1bl K3MEHUHMBOCTH: HEHACIICICTBEHHAS U HaceAcTBeHHas. Posib
cCpeapl B  HEHACIECACTBEHHOW WM3MEHUYMBOCTH. XapaKTEpUCTHKA MOAM(PHKAIMOHHOM
W3MEHUYMBOCTH. BapuanmoHHbIi psij ¥ BapualMoOHHas KpuBas. Hopma peakiumu mpu3Haka.
KonmuuecTBeHHbIE W KayeCTBEHHbIE TPU3HAKM U HMX HopMa peakiuu. CBoicTBa
MOAU(GUKAITMOHHOW H3MEHYUBOCTH.

Hacnencreennasi, uiad TeHOTUNHMYECKAss H3MEHYHMBOCTh. KoMOMHATHBHAS H3MEHYHBOCTb.
Meiio3 u TONOBOM mpolecc — OCHOBAa KOMOWHATHBHOM H3MEHYMBOCTH. MyTanmoHHas
W3MEHUYUBOCTh. Kilaccupukanus MyTanuii: TeHHbIC, XPOMOCOMHBIE, TeHOMHBIe. YacTtoTa H
NpUYMHBI  MyTanuil. MytareHnble (akTopbl. 3aKOH TOMOJIOTMUECKHX pSIOB B
HACJIeICTBEHHOM N3MEHYHUBOCTH
H. 1. BaBuioBa

N

[TpakTryeckoe 3ansitie Ne 6. Pemenne 3aqad Ha ornpeiesieHue BEpOSITHOCTA BOZHUKHOBEHUS
HACJIEICTBEHHBIX MPU3HAKOB IIPU Pa3IMYHBIX TUIAX B3aWMOACHUCTBUS I'€HOB, COCTaBJICHHE
F€HOTUITMYECKUX CXEM CKpEIINBAHUS

Tema 5.4. 'eneTuka
YyeJjoBeKa

OcHoBHOE COACPKAHUC yqeﬁﬂoro MaTtepuajia

VYpok 13. I'enetnka yenoseka. Kapuorun yenoBeka. OCHOBHBIE METO/Ibl T€HETUKU YEJIOBEKA:
IeHEANIOTUYEeCKUM, OJIN3HEIOBbIM, LUTOTeHETUYECKUH, OMOXUMHUYECKUN, MOJEKYISIpHO-
reHeTnueckuii. COBpEMEHHOE OINpE/EIeHNEe T'€HOTUIA: IOJIHOTEHOMHOE CEKBEHHPOBAHUE,
TeHOTUIIMPOBaHME, B TOM yucie ¢ nomoursio [11[P-ananu3a. HacnencTBenHsle 3a00aeBaHus
YeJoBeKa: TeHHble Ooye3HH, OOJe3HH C HACIEICTBEHHOH NpeapacrookeHHOCTHIO,
XpoMocoMHbIe Oone3Hu. ComaTHueckue U TreHepaTuBHble MyTanuu. CTBOJIOBBIE KIJIETKH.
[Tpuniunsl  310poBoro  oOpas3a JKW3HM, JAMArHOCTHKH, TNPOMQUIAKTHUKH U JIEUCHUs
reHeTUYeCKuX  Oone3Hed.  MeauKo-reHeTHYeckoe  KOHCYJIbTHpPOBAaHHE.  3HayeHHE
MEIULUHCKOW TEHETUKH B TMPEAOTBPAIICHUU U JIEYCHUHM TeHETUYEeCKUX 3a00JeBaHui
4eJI0BEKA.
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‘ Cocmasnenue u anaius pOaOCJZOGHblx yenoeexka

Pa3gen 6. DBoJIOIMOHHAA 0MOJIOT U

Tema 6.1.
OBOJIIOIMOHHAS
TeOpus

U €€ MECTO

B OHOJIOTHHU

OcHOBHOE co/iep:KaHue Y4eOHOro MaTepuaJia

N

VYpok 14. IIpennocsliku BO3SHUKHOBEHMSI IBOJIIOLIMOHHON TEOPUU. DBOJIIOLIMOHHAS TEOpUs U
e€ MecTto B Ouosioruu. BnusHue 3BOIIOIMOHHON TEOPUM HA pa3BUTHE OMOJOIMU U IPYTUX
Hayk. CBuzeTenscTBa 3BONIONMHU. [larieoHTONOrHYECKHE: TOCIEI0BATEIBHOCTD MOSBICHUS
BUJIOB B MAaJECOHTOJIOTMYECKOM JIETONMCH, MepexoaHbsle (opmbl. buoreorpapuueckue:
CXOJICTBO U paznuune (¢ayH u (HIop MAaTEPUKOB U OCTPOBOB. DMOPHOIOTUYECKHE: CXO/ICTBA
U pa3nuuus 3MOPUOHOB pa3HbBIX BUAOB I03BOHOYHBIX. CpaBHHUTEIbHO-aHATOMUYECKHE:
TOMOJIOTHYHBIC, AHAJIOTUYHBIC, pPYAUMEHTapHbIE OpraHbl, aTaBU3MbL. MOJEKYISIpHO-
OMOXHMMHUYECKUE: CXOJCTBO MEXAaHU3MOB HACJI€JCTBEHHOCTH M OCHOBHBIX METa0OJIMYECKUX
myTel y BCeX JKUBBIX OPTaHU3MOB.

OpomounonHas Teopus Y. Jlapuna. [lpennochUiki BO3HMKHOBEHMS JIJapBHHHU3MA.
JIBIDKyIe CHJIBl OBOJIONMH BUAOB 10 /[lapBuHy (M30BITOYHOE pPa3MHOXKEHHE MpU
OIPaHUYEHHOCTH PECYpCOB, HEOIpenenéHHas M3MEHYMBOCTb, OOpb0Oa 3a CyIEeCTBOBaHUE,
€CTECTBEHHBIN 0TOOD)

Tema 6.2.
MukposBontonus

OcHOBHOE coep:kaHue Y4eOHOIro MaTepHuaJia

N

VYpok 15. Cunrernueckass teopus sBomouun (CTD) u €€ OCHOBHBIC TMOJOXKEHUS.
Muxkpossomtonus. [Tonmynsanus kak eqMHUIA BUA U 3BOJIIOLUY.

JBuwxymue cuibl ((akTOpbl)3BOJIIONUU BHUJIOB B mpupoje. MyTalMOHHBIA Mpolecc U
KOMOMHATHBHAs HM3MEHUYMBOCTh. llomynsnuoHHble BONHBI M Jped¢ reHoB. M3omsauus u
murpanus. EcrtecTBeHHbIE 0TOOp — HampaBisioumii  ¢akrop 3Bomouud. DopMbl
€CTECTBEHHOT0 0TOOpa. IIpucroco6ieHHOCTh OpraHU3MOB Kak pPe3ylbTaT SBOJIIOLUU.
[Ipumepsl npucnocobsieHuit y opranusmMoB. Apomopdo3bl U uAMOoadantauuud. Bug wu
BugooOpa3oBanue. Kpurepuu Buga. OcHoBHbIE (GOpPMBI BUA000Pa30BaHUs: Teorpapuueckoe,
9KOJIOTHYECKOE

Tema 6.3.
Makpo3Bosronus

OcHoBHOE CoACpKaAHUC yqeﬁnoro MaTepuaJia

MaxkposBomrorusi. Dopmbl  dBOMOLMU:  (PHUIETHYECKAs, TUBEPreHTHAs, KOHBEPreHTHas,
napajuienpHas. Heo6paTuMocTh 3BONIOIHH

HpaKTI/I‘-ICCKOC 3aHsaTue Ne 7. ((CpaBHCHI/Ie BHUOB I10 MOp(I)OJ'IOl“I/I‘-ICCKOMy KpUTCPUIO»

OK 01
OK 02
OK 04

Pa3nes 7. Bo3HMKHOBeHME M Pa3BUTHE KH3HH Ha 3emuie

Tema 7.1.
3apoxaeHue
" Pa3BUTHC JXKU3HU

OCHOBHOE cojIep:KaHie Y4eOHOro MaTepuaJia

YPOK 16. I[OHay‘lHBIC OpeACTaBJICHUA O 3apOXICHHUU KHU3HH. HaquHe THUITIOTE3bI
BO3HUKHOBEHUS >KU3HM Ha 3emiie: aOHoreHes u MaHCIICPMU. Xumudaeckas OBOJOIMA.

NINO|N

OK 01
OK 02
OK 04
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AOUWOTECHHBI CHUHTE3 OPraHWYECKHUX BEIIECTB W3 HEOPTaHMYECKHX. OJKCIEPUMEHTAIBHOE
MOJTBEPKICHUE XUMHUYECKON 3BONIONMU. HauyanbHble 3Tanbl OMOJIOTMYECKOW 3BOJIIOIMH.
I'mnoresa PHK- wmupa. dopmupoBanue MeMOpaHHBIX CTPYKTYp U BO3HHKHOBEHHE
npotokyieTku. IlepBbie KieTKM U UX 3BOMIONUA. DPOPMUPOBAHKME OCHOBHBIX TPYII >KHBBIX
OpraHU3MOB.

PazButue xu3nu Ha 3emiie 1o 3paM u nepuojam. Karapxeil. Apxeiickas U mpoTepo30iicKas
apel. Ilaneosoiickas spa u €€ mnepuoAbl: KEMOPHMCKWN, OPIOBUKCKHH, CHITYPUHCKHM,
JIEBOHCKHM, KAMEHHOYT'OJIbHBINA, NIEPMCKH. Me30301CcKas 3pa U €€ NepUuobl: TPUACOBBIM,
IOpcKkuii, MenoBou. KaitHo3oMckas 3pa W €€ Nepuojbl: NajJeOreHOBBINA, HEOTCHOBBIMH,
AHTPONOT€HOBBII

Tema 7.2. OcHOBHOE coep:kaHue Y4eOHOIro MaTepHuaJia 2
Cucrema Ypok 17. Cucrema oOpraHMueckoro Mupa Kak oOTpaxkeHue »dBomonuu. OCHOBHBIE 2
OpPraHU4eCKOro MUpa. | CUCTEeMAaTUYECKUEe TIpYNIbl OpPraHU3MOB. XapaKTepUCTHKAa KIMMaTa M TIeoJOrMYecKUX
[Ipoucxoxaenue nporeccoB. OCHOBHBIE 3Tallbl IBOJIIOLMH PACTUTENBHOIO U JKUBOTHOI'O MUpa. ApoMop( o3l
YeJI0BEeKa — y pacTeHuil u )kxuBOTHBIX. [losiBIEeHNE, pacliBET U BHIMUpPAHHE IPYIII )KUBBIX OPraHU3MOB.
aHTPOIIOrEHE3 OBontonMs  4enoBeKa. AHTpPOMNOJOrus Kak Hayka. Pa3Burue mpeacraBieHUd o
IIPOUCXOXKACHUU 4eJoBeka. MeToabl u3yueHHsi aHTponoreHe3a. CXOJICTBa M pa3ivyus
YyelloBeKa U KUBOTHBIX. CHCTEMaTHYeCKOE IIOJIOKEHHE uYeloBeKa. JIBuKyliue Cuiibl
(paxtopsr) anTpomoreneza. HacnencTBeHHas WM3MEHYMBOCTb M €CTECTBEHHBIH OTOOp.
OO61iecTBeHHBINH 00pa3 KU3HU, U3TOTOBJIEHUE OPYJIUH TPy/la, MBILILUIEHHE, peUb
Tema 7.3. OcHoBHOE coepkaHHe Y4eOHOr0 MaTepraJia 2
OcHOBHbIE CTaTUU VYpok 18. OcHOBHBIE CTagUM W BETBH HBOJIIOLMU YEIOBEKA: aBCTPAJONUTEKH, YernoBek 2
OBOJIIOIUU YEIOBEKA ymensiid, YenoBek mnpaAMoOXoadmuii, YemoBek HeaHIEPTAIbCKUN, UYeNoBEK pa3yMHbIN
coBpeMeHHOro Tumna. HaxoIku HCKOMaeMbIX OCTAaHKOB, BpPEMs CYIIECTBOBaHMs, 00JIacTh
pacrpocTpaHeHHst, 00bEM TOJIOBHOTO MO3Tra, 00pa3 )KU3HU, OPYAHUSL.
UYenoseueckne pacbl. OcCHOBHBIE OOJBIIME pachl: €BpONEOouHAs (€BpasHiicKas), HErpo-
aBcTpaJiouJiHast (PKBaTopuaibHas), MOHTOJIOMAHAs (a3uaTcKo-aMepHKaHckas). UepTbl
MPUCTIOCOOJIEHHOCTH MPEJICTABUTENIEH YEeIOBEYECKUX pac K YCIOBUSAM CYHIECTBOBAHHUS.
EnuncTBO yenoBeueckux pac. Kpuruka pacuzma.
«Bpemsa u nymu paccenenus yenosexa no nianeme» uau «lIpucnocobrennocms yenosexka K
PA3HbIM YCO0BUAM Cpeobl. Brusnue ceocpaguueckoii cpedvl Ha MOpGOIo2uio u Gusuonocuio
uenoseKay
Pa3nes 8. OpranusMsbl M OKpysKawIas cpeaa 2 OK 01
Tewma 8.1. Dxomnorus \ OcHOBHoOe coJep:kaHue Y4eOHOro MaTepuaJia 2 OK 02
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Kak Hayka. Cpenbl VYpok 19. Dkonorus kak Hayka. 3agayd M pa3feibl 3KOJIOTUH. METoAbl SKOJOTMYECKHX 2 OK 04
KHU3HH. UCCIIEIOBAaHUH. DKOJIOTHUECKOE MUPOBO33PEHHE COBPEMEHHOT0 uenoBeka. Cpenbl 0OuTaHus OK 07
DKOJOrH4ecKue OpraHM3MOB:  BOJIHas, HAa3eMHO-BO3MAYIIHAs, I[OYBEHHas,  BHYTPUOPraHU3MEHHAs.
(baxTopsl. Okonornyeckue Qaxtopbl. Kiaccupukamuss sKomormueckux (akTopoB: aOHOTHYECKHE,
DKOJOrH4ecKue OMOTHMYEeCKHEe W aHTpoloreHHble. JlelicTBUe 3KOMOTMYEecKUX (HaKTOPOB Ha OpPraHU3MBI.
XapaKTePUCTHKH AbGunornueckue  (akTopel:  CBET,  TEMIeEpaTypa,  BIAXHOCTb.  DOTONEPUOAU3M.
MOMYJISILIUH [IpucnocoOneHust OpraHu3MoB K JeWCTBUIO abnotuyeckux (axtopoB. buonormueckue

put™mbl. buotnueckue Qakropbl. Buasl OMOTHUECKMX B3aMMOJACHCTBHIA: KOHKYPEHIIHSA,

XHUIIHAYECTBO. [Tapazutusm, MyTYyallu3M, KOMMEHCAJIU3M (KBapTHPAHCTBO,

HaXJICOHMYECTBO), AMEHCATTN3M, HEUTpAIU3M. 3HaUYCHIUE OMOTUYECKUX B3aMMOJCHCTBHUM IS

CYILIECTBOBAHMSI OPraHU3MOB B IIPUPOIHBIX COOOIIECTBAX

DKOJIOTUYECKHE XapaKTePUCTHKH momyisauud. (OCHOBHBIE TIOKA3aTENd  MOIYJISIHH:

YHCIIEHHOCTh, IUIOTHOCTh, POXKIAEMOCTh, CMEPTHOCTh, MPUPOCT, MUrpauus. JuHamuka

YHCIICHHOCTH TIOMYJISIIAN U €€ PETYIISIIHs.

Iloocuém nromunocmu nonyaAYUL pasHevlx 81008 pACmeHUll
Pa3nes 9. Coo0mecTBa M 3K0JIOTHYECKHE CHCTEMbI 10 OK 01
Tema 9.1. OcHOBHOE coJiep:kaHue Y4eOHOro MaTepuaJia 2 OK 02
Coo01mecTBa Ypok 20. CoobmectBo opraHuzmMoB — OwuoreHo3. CTpykTypsl OWOIlEHO3a: BHJIOBa, 2 OK 04
OpraHU3MOB, MIPOCTPAHCTBEHHAs, Tpopuueckas (nuuienasi). Bunpi-nomuHantsl. CBA31 B OMOLIEHO3E. OK 07
9KOCHUCTEMBI. Okonorndyeckue cucreMsl (9kocuctemsl). IloHaTne 00 »sKocucTeMe M OHOTrEOIEHO3E.
[Tpuponbie OyHKIIMOHAIBHBIE KOMITOHEHTBI JKOCHCTEMBI: TPOIYIEHTHI, KOHCYMEHTBI, PEIyLEHTHI.
HKOCHUCTEMBI KpyroBopot BemiecTB M MOTOK 3HEPTUU B dKocHcTeMe. Tpoduueckue (MUILEBbIE) YPOBHU

skocuctembl. [lumeBbie menu u cetd. OCHOBHBIE ITOKa3aTeNM JKOCHUCTEMBI: Omomacca,

IPOAYKIUS. DKOJOTMUECKUE MUPAMUJbL: MPOIYKIMH, YHCIEHHOCTH, OMomacchl. CBoiicTBa

9KOCHUCTEM: YCTOMUMBOCTD, CAMOPETYIISALNS, pazButue. CyKieccusl.

[IpuponHble 3KOCHUCTEMBI. ODKOCHCTEMBI pPEeK M 03€p. ODKOCHCTEMa XBOMHOTO WM

[IUPOKOJIMCTBEHHOTO neca. AHTpOTIOTeHHBIE HKOCHUCTEMBI. ATPOIKOCHCTEMBI.

VYpboskocucrembl. buonornyeckoe W XO035MCTBEHHOE 3HAUYE€HUE Aarpo’KOCHCTEM U

ypboskocucteM. buopaznoobpazme kak (axTtop ycToWuMBOCTH 3KOcucTeM. CoxpaHeHHe

OMO0JIOTMYECKOT0 pa3HooOpa3us Ha 3emiie
Tema 9.2. buocdepa — | OcHOBHOE coepKaHUE Y4eOHOro MaTepuaJia 2
rino0anbHas VYpok 21. Vuenne B. U. Bepnaackoro o Ouocdepe. I'panHumbi, coctaB M CTpyKTypa 2

3KOCHUCTEMA 3EMITHA

ouocdepsl. XKupoe BemecTBo u ero Gynkmuu. OcobeHHocTn Onochepsl Kak TI00aTbHON
9KOCUCTeMBI. J[MHaMuYeckoe paBHOBecHe U oOpaTHasi cBsi3b B Ouocdepe. KpyroBopoTs
BEIIECTB W OMOTCOXMMHUYECKHE MUKl JJIEMEHTOB (yriepoja, a3oTa). 30HAJIBHOCTH
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onocdeppl. OCHOBHBIE OMOMBI CYIITH

Tema 9.3. IIpodeccnonaibHO OpHEHTHPOBAHHOE CO/IEPKaAHUE 2 OK 01
Brnsiaue YenoseuecTBo B Onocdepe 3emin. AHTPOMOreHHbIe H3MEHEeHUsI B Ouocdepe. ['modasbHbIe - OK 02
AQHTPOITOTCHHBIX sKosiorudeckue mnpodaemsl. CocylecTBOBaHME MNPUPOAbI U yesoBeuecTBa. CoxpaHeHUe OK 04
(akropos Ha Ouopa3HooOpasusi Kak OCHOBa ycroWuumBocTH Ouocdepbl. OCHOBa PAIMOHAIBLHOTO OK 07
ouochepy yIOpaBieHUs] NMPUPOJHBIMU pecypcaMu M HUX HUCHoJb30BaHue. JlocThkeHHs OUOJOTUU U IIK 1.3

OXpaHa MPUPOJIBI

[Tpaktrueckoe 3anstue Ne 8. «IIpodunakTrka mpodecCHOHATBHBIX 3a00JICBAaH 2
Tema 9.4. IIpodeccrnoHabHO OPUEHTUPOBAHHOE COJEPKAHNE 2
Bnusnue conpanbHo- | 310poBbe U ero cocTapisioniue. MakTopsl, MOJIOKUTEIBHO U OTPULIATEIBHO BIIHSIONINE Ha -
9KOJIOTUYECKUX opranuzM denoBeka. [IpoOiieMa TEXHOTEHHBIX BO3JCHCTBUH Ha 370POBbE YeIOBEKa
(dakTopoB Ha (2MeKTpOMarHUTHBIE TI0JIsA, OBITOBas XUMHS, W30BITOYHBIC IIYyMBbI, paguanus © T.IL.).
3JI0pOBbE YEJIOBEKA Apanranst - opraHu3Ma  4eloBeka K - (akropam okpykaromed cpensl.  [IpuHImmsI

(dbopmupoBaHus 310poBbecOeperaroniero noseaeHus. Puszndeckas aKTUBHOCTb M 3/J0POBbE.

Broxumuydeckne acrekThl pallMOHAIBHOTO ITUTAHHS

[IpakTruyeckoe 3ansTie Ne 9. «BnusHue abnornyeckux (akTopoB Ha YeJIOBEKa» (B KauecTBE 2

TPUITEPOB, CHIDKAIOUINX pPabOTOCIIOCOOHOCTh, HCIIOJIB30BaTh YCJIOBUS OCYIIECTBICHUS

poecCHOHATILHOM IeATENIbHOCTH: IIIyM, TEMIepaTypa, (pu3ndeckas Harpy3ka U T.J1.)
Paspnen 10. Cesiekuusi OpraHn3mMoB, 0CHOBBI OMOTEXHOJIOTUH 6 OK 01
Tema 10.1. OcHOBHOE cojiep:KaHue Y1eGHOro MaTepuajia 2 OK 02
Cenexuus Vpok 22. Cenekuys Kak HayKa U OpOIECC. 3apokIeHHE CENEKIUH U JOMECTUKAIUs. YUeHue 2 OK 04
Kak Hayka u npouecc. | H. M. BaBunoBa o meHTpax MHOrooOpasusi M IHMPOUCXOXKICHUS KYJIbTYPHBIX pacTE€HHI. OK 07
OcHOBBI LleHTpBI TTPOUCXOKICHUST IOMAIIHUX >KUBOTHBIX. CopT, mopona, mrtamM. CoBpeMeHHbBIE
OMOTEXHOJIOTUU METO/IbI CeJIeKLIMH. MaccoBblit

Y WHAWBHIYAIbHBIH OTOOPHI B CEJNEKIHMH pAacTeHUH M KUBOTHBIX. OIEHKa JIKCTephepa.

bnauskopoacTBeHHOe ckpemuBaHue — MHOpuIuHr. Ywncras auHusa. CKpelMBaHUE YUCTBHIX

munuil. ['erepos3uc, wnm rubpuanas cuna. HepoacTBeHHOe CKpellMBaHWE — ayTOPUAMHT.

Otnanénnas rubpuauzanus U e€ ycrnexu. VCKyCCTBEHHBIH MyTareHe3 M IOJIy4eHHe

MOJUTUTONIOB. JIOCTIIKEHHS CENEKIINU PAaCTEHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB

buotexHonorus kak oTpacib NPOM3BOACTBA. ['€HHas WH)XKEHEpus. ITambl CO3/aHUS

pexombunantHoil /IHK u Tpancrennsix opranusmoB. Kiierounas umxenepusi. Knetounsie

KYJIBTYpBI. MHUKpOKIOHAIBHOE pa3sMHOXKEHUE pacTeHuil. KnonupoBanue

BBICOKOTIPOTYKTUBHBIX CEIHCKOXO03SIHCTBEHHBIX OPTaHU3MOB. JKOJIOTHYECKHE M ATHUYECKUE

npo6aembl. MO — reHeTHYeCKH MOAU(PUIIMPOBAHHBIE OPraHU3MbI
Tema 10.2. IIpodeccnoHaILHO OPHEHTHPOBAHHOE COJACPKAHUE 4 OK 01
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buotexnonoruun VYpok 23. OCHOBHBIC HANpPABJIICHHUS COBPEMEHHOW OHMOTEXHOJIOTHMH B MPOQPECCHOHATBHON 2 OK 02
B )KM3HU U popeccuu | IeATeNbHOCTH dYenoBeka. Metoasl OuorexHosnorud. OOBEKTh OHMOTEXHOJIOTHH. DTHKA OK 04
OMOTEXHOJIOTMYECKUX M TEeHEeTHYEeCKHX »HKcrepuMeHToB. [IpaBuna mnoucka W aHamuza OK 07
OMO0dKOJIOTHYECKONW MH(OPMAIMK U3 Pa3IMYHbIX MCTOUYHUKOB (HaydyHas W yueOHO-HaydHas K 1.3
murteparypa, CMU, cetb UHTEpHET M ApyTHE)
[Ipaktuyeckoe 3anstue Ne 10. Keiicbl Ha aHanu3 uHGOpMALUK O HAYYHBIX JOCTIKECHHIX B 2
00J1acTH TeHETUYECKUX TEXHOJIOTHil, KIIETOUHON UHKEHEPUH, MUILEBbIX OMOTEXHOIOTHIA.
3amuTa Kelca: IPEACTaBICHME pE3yJIbTaTOB PEUICHUS KEHCOB (BBICTYIJIEHHE C
MIPE3CHTAINECH )
Pa3nes 11. Pemienne keiicoB B 00,1acTH OMOTEXHOJIOTHIA 4 OK 01
Tema 11.1. IMpodeccHoHATIBLHO OPHEHTHPOBAHHOE COIEPKAHME 4 OK 02
CoumanpHo- OTUYEeCKUE aCHEeKThl pa3BUTHsI OMOTEXHOJIOIMN U IPUMEHEHHUE UX B KU3HU YEJIOBEKA, IIOUCK - OK 04
9THYECKUE ACIICKThI U aHanu3 HMHPOPMAIMM U3 PA3NUYHBIX HCTOYHHKOB (HAay4YHas U y4eOHO-HAy4Has OK 07
OHOTEXHOTOTHit JUTEepaTypa, CpeAcTBa MaccoBol nHGopmanuu, cetb IHTEpHET u apyrue) IK' 1.3
[Ipaktuueckue 3anatus Ne 11. Keiicel Ha ananu3 uHpopmanuu 00 3TUYECKUX ACHEKTaX 2
pa3BUTHs OMOTEXHOJIOTHH (110 MUHU-TPYIIIAM)
[IpaxTuueckue 3ansaTus Ne 12. 3amuTa Kelica: IpeICTaBlICHUE PE3YJIbTaTOB PEIICHUs KECOB 2
(BBICTYILIEHUE C MIPE3EHTAINEH)
IIpomexyTounas arrectanms (JuddepeHIpoBaHHBIN 3a4€ET) 2
Bcero: 72
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3. YCJIOBUS PEAJIN3AIIMU OBIIIEOBPA3OBATEJIBHOM JJUCIIUTLIIAHBI

3.1. {5 peaju3anuy NporpaMMbl TUCHHUILJIMHBI IPEAYCMOTPEHBI CJIeqyI0IUe CleluaIbHbIe
MOMeNIeHUsI:

Kabunet «O61meo0pa3oBaTeIbHbIX TUCIUATIIAHY:

—  JIocka yueOHas,

— pabouee MeCTO IperoiaBaTes;

—  CTOJBI, CTYJbS (IO YUCITY O0yUaIONIUXCS);

—  HarJsAHbIC TOCOOUS (KOMIUIEKTHI Y4eOHBIX TAaOJIHII, TUIAaKATOB);

—  TEXHUYECKUE CPEACTBA OOYYCHHsSI: KOMIBIOTEp C YCTPONCTBAMH BOCIPOM3BEACHHS 3BYKa,
MYJIBTUMEINA-TIPOCKTOP C IKPAHOM, YKa3Ka-MPe3eHTEP AJIs IPE3CHTAIIHIA,

— o0opymoBaHHMe I TIPOBEICHHS IMPAKTHYECKHX 3aHATHH (BHPTYaJbHBIC aAHAJIOTH):
MHUKPOCKOIIBI, CEKYHIOMEpP, TOHOMET, JJabopaTopHas nocyaa (pu HeoOX0AUMOCTH).

3.2. UndopMmannoHHOe obecniedeHne peajnu3alui NPorpaMmMbl

Jns peanuzanuu nporpaMmbl  OnOnmoreuHsld GoHI 00pazoBaTenbHONW OpraHU3alMd HUMEET
HieyaTHBIC W/WIIM 3JIEKTPOHHBIE 00pa3oBaTelbHbIE U MH()OPMALMOHHBIE PECYPCHl, PEKOMEHIyeMbIe IS
HCTIONIb30BAaHMs B 00pa30BaTEIbHOM IIPOIIECCE:

3.2.1. OcHOBHbIE NleYaTHbIE U YJIEKTPOHHbIE U3TaAHUS

JI.1 AradonoBa, W.b. buonorusa. bazoBbiii ypoenn: YueOuuk / W.b. AradonoBa, A.A.
Kamenckwuii, B.1. CuBornazoB — Mocksa: [Ipocsemenue, 2025. — 272 c. — ISBN 978-5-09-124905-7. —
URL.: https://book.ru/book/957853

JI.2 CuBornazoB, B.W. buonorus. ba3zossiit yposens: IIpaktukym / B.1. CuBornazos — Mockga:
[Tpocsemienune, 2025. — 112 ¢. — ISBN 978-5-09-124906-4. — URL.: https://book.ru/book/957856

3.2.2. JlonoJTHUTEIbHbI€ HCTOYHUKH

JI.3 Buosnorus. ba3osiit u yrinyonennsiit ypoBau: 10—11 kmaccel: yueOHUK AJIS CpEeIHEr0 OOIIETO
oOpasoBanus / B. H. Speirun [u ap.]; mox obuieit penakuueit B. H. fpeiruna. — 2-e usn., nepepa0d. u J1o01.
— Mocksa: UznatenscrBo FOpaiit, 2024. — 380 c¢. — (O6meobpa3zoBatenbubiii ukir). — ISBN 978-5-534-
16228-8. — IOpaiit [caiit]. — URL: https://urait.ru/bcode/544794

4. KOHTPOJIb ~ H OIEHKA PE3YJIbTATOB OCBOEHUA
OBIIEOBPA30OBATEJIBHOU JNCHUIIJINHBI

KoHTposb 1 OlleHKAa pacKpBIBAIOTCSA 4Yepe3 AUCUUILUIMHAPHBIE PE3YJIbTaThl, YCBOCHHBIE 3HAHUS U
NpUOOpETEHHBIC CTyEHTAaMH YMEHUs, HalpaBleHHbIe HAa (JOPMUPOBAHKE OOIINX M MPOQPECCHOHATBHBIX
KOMIIETCHITHH.

OK, IIK Paznen / Tema THunbl OLIEHOYHBIX MEPONIPUATHI
OK 01. BriGupatb criocoOsl P2, Temsr 2.1 -2.3 YcTHBIN onpoc
pelieHns 3a1aq P 3, Temsr 3.1- 3.3 Pazpabotka rioccapus
npo¢eCcCuOHAITBHON P 4, Temsr 4.1-4.3 3anogHeHne CPaBHUTEIBHBIX TAOJIHIT
nesTenbHOCTH mpuMeHuTensHo | P 5, Temsr 5.1-5.4 TectupoBanue
K Pa3IMYHBIM KOHTEKCTaM P 6, Temsr 6.1-6.3 JIMKTaHT HAa UCTI0JIb30BAHUE
P 7, Temsr 7.1-7.3 OMOJIOTNYECKOI TEPMUHOIOTHH U
P 8, Tema 8.1 CHUMBOJIUKH
P 9, Temsr 9.1-9.3, 9.4I1-o/c WHauBuayanbHas caMOCTOATEIbHAS
P 10, Temsr 10.1-10.2IT-o0/c pabora
P 11, Tema 11.1. [T-o/c [IpencraBnenue pe3yabTaToB
NPAaKTUYECKUX paboT
3amuTa TBOPUYECKUX paboT
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3anmTa HIUBUIYAIbHBIX MPOEKTOB
Brimonuenue 3aganui
MIPOMEKYTOYHOM aTTECTALKU

OK 02. Ucnonbs3zoBathb
COBPEMEHHBIC CPE/ICTBA
MOUCKA, aHaJIHM3a U
UHTEpIpeTani HHPOPMALTUU
1 UH(pOpPMaITMOHHBIE
TEXHOJIOTUH TSI BBITIOJTHEHUS
3a51a4 npodeccuoHaATbHON
JESTEeITbHOCTH

P 1, Temsr 1.1

P2, Temsr 2.1 -2.3

P 3, Temsr 3.1- 3.3

P 4, Temsr 4.1-4.3

P 5, Temsr 5.1-5.4

P 6, Tems! 6.1-6.3

P 7, Temsr 7.1-7.3

P 8, Tema 8.1

P9, Temsl 9.1-9.3, 9.4I1-0/c
P 10, Temsr 10.1-10.2IT-o0/c
P 11, Tema 11.1.1T-0/c

VYeTHbII onpoc

Pa3pabotka rioccapus

3aroHeHne CPABHUTEIBHBIX TAOJIHII
TectupoBanue

JIMKTaHT Ha UCTIOJIb30BAHUE
OMOJIOrMYeCKON TEPMUHOJIOTUN U
CHUMBOJIUKH

Pa3paboTka MEHTaJIbHON KapThl B
MUHU TPYIIax

[IpencraBienue pe3ynbTaToB
NPaKTUYECKUX paboT
[IpencraBieHne yCTHBIX COOOIICHHIA
C MPE3EHTalMEM, NOATOTOBIEHHBIX 110
MEPEYHIO UCTOYHUKOB,
PEKOMEHIOBAaHHBIX MPEIOAaBaTEIeM

OK 04. DddexTuBHO
B3aHMMOJICHCTBOBATh

1 paboTaTh B KOJIJICKTUBE U
KOMaHIe

P2, Temsr 2.1 -2.3

P 3, Temsr 3.1- 3.3

P 4, Temsr 4.1-4.3

P 5, Temsr 5.1-5.4

P 6, Tems! 6.1-6.3

P 7, Temsr 7.1-7.3

P 8, Tema 8.1

P9, Temsr 9.1-9.3, 9.4I1-o0/c
P 10, Temsr 10.1-10.2IT-0/c
P11, Tema 11.1.1T-0/c

VYerHbIl onpoc

Pa3pabotka rioccapus

3ar0JHEHUE CPaBHUTENbHBIX TAOJIHI]
TectupoBanue

OO6cy>xaeHue o Borpocam JeKIUH
[IpencraBnenue pe3yabTaToB
IPAaKTUYECKUX paboT

3aiuTa TBOPUECKUX paboT

3amuTa UHANBUAYAIBHBIX IIPOEKTOB

OK 07. CopnelicTBOBaTh
COXPAHEHUIO OKPYKAOLIEH
Cpellbl, pECYPCOCOEPEKEHNIO,
MPUMEHSTH 3HaHUSI 00
M3MEHEHHUHU KJIMMaTa,
MIPUHIIMIIBI OEPEKITUBOTO
IIPOU3BO/ICTBA, 3 (HEKTUBHO
JIECTBOBATh B UPE3BBIYANHBIX
CUTYyalUsX

P8, Tema 8.1

P9, Temsr 9.1-9.3, 9.4I1-0/c
P 10, Temsr 10.1-10.2IT-0/c
P11, Tema 11.1.11-0/c

YceTHBIT onpoc

Pa3pabotka rioccapus

3aroJHeHNEe CPaBHUTENbHBIX TAOJIHI]
TectupoBanue

JIMKTaHT Ha UCIIOJIb30BaHUE
apryMeHTOB, OMOJIOTUYECKON
TEPMHHOJIOTHMHY U CUMBOJIUKH
NunuBuayanbHast caMOCTOATEIbHAS
pabota

[IpencraBnenue pe3yabpTaToB
NPaKTUYECKUX paboT

KouTposabHble paboThl

3amurTa TBOpUECKUX padoT

3aiuTa MHIMBUYaIbHBIX IPOEKTOB
Brimonnenue 3aganui
MIPOMEKYTOYHOM aTTECTAlNKN

IIK 1.3. BnageTs HaBBIKAMH
MTOATOTOBKH FOPUINYECKHIX
JIOKYMEHTOB, B TOM YHUCIJIE C
HCIIOJIL30BaHUEM
MH(POPMALIMOHHBIX
TEXHOJIOTHI

P9, Temsr 9.1-9.3, 9.4I1-0/c
P 10, Temsr 10.1-10.2IT-o0/c
P11, Tema 11.1.1T-0/c

[IpakTKO-OpUEHTHPOBAHHBIE
TEOPETHUCCKHUE 3aaHuUs
[IpakTKO-OpUEHTHPOBAHHBIE
pacdeTHbIC 3a1aHus BeImoiHeHne
Keiica 1 mpeJcTaBiIeHUE Pe3yIbTaToOB
perieHus

[IpomexxyTouHas arrecrauus
(muddbepeHIMpoBaHHBIN 3a4€T)
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