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Pabouas nporpamma yuebnoit qucuurumnsl/mpenmera OYJ1.09 buosnorus pazpaboraHa Ha OCHOBE:

- [Ipukxa3za MunucrepcTBa o0pazoBanus u Hayku Poccuiickoii @enepanuu ot 17 mast 2012 1. Ne
413 «O6 ytBepxkaeHuu (¢eaeparbHOro ToOCyAapCTBEHHOrO0 00pa30BaTEIbHOIO CTaHIApTa
CpeaHero oo0Imero o0pa3oBaHUs» ¢ U3MEHEHUSMHU U JONOJHEHUsAMH OT: 29 nmekadpst 2014; 31
nexabpst 2015 r., 29 urons 2017 1., 11 nexadps 2020 r., 12 aBrycra 2022 r.

- @deaepanbHOTO TOCYAAPCTBEHHOrO0 00Opa3zoBaTellbHOrO cTaHzapta mo mpodeccuu 43.01.04
«IloBap cynoBoi» (0a3oBas MOATOTOBKA), YTBEPXKACHHBI INpuka3oM MuHHUCTEpCTBa
obpazoBanus u Hayku PO ot 2 aBrycra 2013 r. N 726

C YUCTOM:

- Ilpukaza MunucrepctBa mnpocsemenuss Poccun «O06 yTBepxkaeHuu (denepaabHOU
o0pa3oBaTeNbHON TporpamMMbl cpenHero obmero obpazoBanus» Ne371 or 18.05.2023 r,
(3apeructpupoBano B Muntocte Poccun 12.07.2023 Ne74228).

- Paboueit mporpammel Bocnutanust ['BIIOY HCO «HPK» mo mpodeccun 43.01.04 «Iloap
CyZI0BOI».

- MeTonyeckux MaTepualioB 1o o0s3aTeabHbIM 00111e00pa3oBaTenbHbIM quciuiuiniaM @I'BOY

JITO UPIIO, 29.09.2022 r., (https:/firpo.ru/activities/projects/razrabotka-i-vnedreniye-metodik-
prepodavaniya/ )

Opranuzanus-pa3padoTuuk: locynapcTBeHHOE O10JKETHOE npodeccuoHaIbHOe
obpasoBarenbHOe yupexaeHne Hoocubupckoit obmactu «HoBocHOUPCKH pedHOM KOS,

PazpabGorumk: Tapeiimmua W.I'., mnpenomaBarens  Owonoruu, reorpaduu,  BBICIIAs
KB (PHKAIIMOHHAS KaTErOpusl.


https://firpo.ru/activities/projects/razrabotka-i-vnedreniye-metodik-prepodavaniya/
https://firpo.ru/activities/projects/razrabotka-i-vnedreniye-metodik-prepodavaniya/

COJEPKAHUE

. OBILIASI XAPAKTEPUCTHUKA PABOYEM IIPOTPAMMEI YUYEBHOU
JUCHUTUIMHBI/TIPEJIMETA

. CTPYKTYPA M COAEPXXAHUE YUYEBHOUN JUCIHUIUIMHBI/IIPEJIMETA

. YCJIOBUS PEAJIM3ALIMM  PABOYEN ITPOTPAMMEI  YUEBHOW
JTCHUTUIMHBYIIPEMETA

. KOHTPOJIb M OIEHKA PE3YJILTATOB OCBOEHUS YYEBHOU
JUCHUTUIMHBI/TIPEIMETA

CTp.

12

27

29



1. OBIIIASI XAPAKTEPUCTHUKA PABOYEH IMPOI'PAMMBI YYEBHOMN
JUCHUIIJIMHBI/ITIPEAMETA OY /.09 BUOJIOTI'Us
1.1. O6aacTh npuMeHeHHs padoueii MporpamMMbl
PaGouass mporpamma y4eOHON mUCHMIUIMHBI/TipeaMeTa «BHONOTUsS»  SBISETCS  YacThIO
00pa30BaTeNbHON MPOrpaMMbI MOATOTOBKH CIEIMAIMCTOB CPEIHEro 3BeHa (0a3oBas MOATOTOBKA) B

cootBercTBUU ¢ ®I'OC CIIO mo npodeccun 43.01.04 «IToBap cymoBoii».

1.2. MecTo AMCUMIIUHBI/TIPEAMETAa B CTPYKTYPe OCHOBHOI npodeccHoHATbHOI 00pa3oBaTe/IbHOM
NPOrpaMMmblI

Jucuunnuna/npeamer «buonorus» spnsercs yueoHsM npeameroM u3z I'OC cpennero obiero
oOpazoBanus. JlucHMIUIMHA U3ydYaeTcsl B 001e00pa30BaTeIbHOM LIUKJIE OCHOBHOM MPOQecCHOHaIbHOM
oOpa3zoBarenbHOil iporpammsel CI1O Ha 6a3e ocHOBHOTO 001Iero 00pa3oBaHUs C IOJYUYEHUEM CPETHETO

o011ero o6pa3oBaHusI.

1.3. Ilesiu y4eOHO# JMCHUILIMHBI/TIPeIMeTa — IVIAHMPYeMble Pe3yJIbTAThl 0CBOCHHA
Coneprxanue nporpaMmbl «bHoJIOrHs HapaBJIeHO Ha TOCTUKEHUE CIEYIOIIUX LENH U 3a/1a4:

Llenb: dopmupoBanue y OOYYArOMIMXCS CHCTEMbI 3HAHWH O Pa3IMYHBIX YPOBHSAX XHU3HU CO
3HAHUEM COBPEMEHHBIX MPEACTABICHUIN O KMBOW MPUPOJIE, HABBIKOB IO MPOBEICHUIO OMOJOTUUYECKUX
WCCJIEIOBAHUI C COOJIOJIEHUEM ASTHYECKUX HOPM, apryMEHTUPOBAHHON JIMYHOCTHOW TMO3HUIIMU TIO
OepeKHOMY OTHOIICHHUIO K OKpYKalollel cpee.

3agaun:

1) monyuenue (yHIaMEHTAIbHBIX 3HaHWN O Owonornueckux cucremax (Kietka, OpraHusm,
[Momymnsimus, Bun, Dxkocuctema); UCTOPUH Pa3BUTHS COBPEMEHHBIX MPEACTABICHUN O KHBOW MPUPO/IE,
BBIIAIONINXCSI OTKPBITUSAX B OHMOJOTMYECKON HayKe; pOiH OHOJOTHYecKOoW Hayku B (OPMHUPOBAHUU
COBPEMEHHOI €CTECTBEHHO-HAYYHON KapTUHBI MUPA; METOaX HAYyYHOTO MO3HAHUS;

2) OBJIQJICHUE YMCHHSMHU JIOTHYECKH MBICIUTH, OOOCHOBBIBATH MECTO U POJIb OMOJIOTHYECKHUX
3HAaHUM B NPAKTHYECKOM NESITEIbHOCTU JIIOAEH, PAa3BUTHM COBPEMEHHBIX TEXHOJIOTHUW; OMPEACIISTh
KUBbIE OOBEKTHI B TPHUPOJEC; MPOBOAUTH HAOTIONECHUS 3a DKOCHUCTEMaMHU C IIEJIbI0 MX OMHCAHUS M
BBISIBJICHUSI €CTECTBEHHBIX U aHTPOIIOTEHHBIX M3MEHEHH; HAXOAUTh U aHAJTU3UPOBATh HHPOPMAIHIO O
JKUBBIX 00BbEKTAX;

3) pa3BuTHE TO3HABATEILHBIX HMHTEPECOB, WHTE/UICKTYyaJbHBIX M TBOPUYECKUX CIOCOOHOCTEH
00y4JaromnXcsi B POIECCE U3YUYCHHS] OMOIOTUYECKUX SBICHU; BBIIAIOIIUXCS TOCTHXKEHUN OMOIIOTHH,
BOIICAIMINX B OOMICYETIOBEYECKYIO KYJIbTYpPY; CIOXHBIX W TIPOTHBOPEYMBBIX TYyTEH pa3BUTHUS
COBPEMEHHBIX HayYHBIX B3TJISI0B, UACH, TEOPUH, KOHIEMIINN, TUTOTE3 (O CYIIHOCTH U MPOUCXOKICHIUN
’KU3HU, YEJI0BEKa) B X0/l pabOThI C Pa3IMYHBIMU HCTOYHUKAMU MH(OpMaLINU;

4) BocmuTaHWe YOCKICHHOCTH B HEOOXOAMMOCTH TO3HAHUS JKUBOW MPUPOJIBI, HEOOXOAUMOCTH
paIOHATBHOTO  TPUPOJONONB30BAHMS, OEpPEKHOTO OTHOIIEHUS K TMPUPOAHBIM pecypcam U
OKpYXaroIie cpene, COOCTBEHHOMY 370POBBIO; YBKEHHS K MHEHHUIO OMIOHEHTa MpU O0OCYXKICHUU
OHMOJIOTUYECKHUX MPOOIIEeM;

5) ucnosbp30BaHUE MPUOOPETEHHBIX OMOJIOTUYCCKUX 3HAHMM M YMEHHUH B MOBCCIHCBHON YKH3HH
JUIsl OLICHKU TIOCJIEICTBHM CBOEH AESITeNIbHOCTU (M ACSITENBHOCTU JIPYTUX JIIOJACH) MO OTHOILIEHUIO K
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OKpYXXarllel cpene, 3A0pOBbIO JAPYIHX JIOJCH M COOCTBEHHOMY 3[0pPOBBIO; OOOCHOBaHHE WU

coOnrofeHre Mep npoduIakTUKU 3a00IeBaHMii, OKa3aHUe MEPBOW MOMOIIHY MPU TpaBMax, COOI0ICHNE

[IPaBUJI IOBEJICHUS B IPUPO/IE.
B pesynbpraTe usydenus yuebHou nucturmuabl/mpeamera OY [.09 buonorus y oOydarormierocs

JIOJDKHBI C(OPMHUPOBATHCS CIICAYIOUINE PE3YIbTATHI:

HaunmeHoBaHHue U KO/,
KOMIIETEHIIHH

Inanupyemblie pe3yJibTAThI

Oo0mmne
(J/InuHOCTHBIE M MeTaNPeMEeTHbIE)

JAucuunanHapHsie
(ITpexmeTHBIE)

OK 1. [loanmats
CYIIIHOCTb U
COLIMAJTIBHYIO
3HAYUMOCTb CBOEH
Oynymieit npodeccun,
IIPOSIBJISITH K HEH
YCTOWYMBBIA HHTEPEC.

OK 2. Opranu3oBbIBaTh
COOCTBEHHYIO
JIeATeTbHOCTD,
OIPEACIATh METOJIBI 1
CIOCOOBI BHITIOJTHEHUSI
pohecCHOHATBHBIX
3a/1a4, OL[CHUBATh UX
3(HEeKTUBHOCTD U

Ka4yecTBo.

OK 3. AmnanuzupoBatb
pabouyto CUTYAIHIO,
OCYIIECTBIIATh
TEKyIIUA W UTOTOBBIN
KOHTPOJIb, OLIEHKY U
KOPPEKIINIO
COOCTBEHHOI
JIeSITeJIBHOCTH,  HECTH
OTBETCTBEHHOCTH 3a
pe3yIbTaThI CBOEe
paboThL.

JIP 6 yacmu mpyoogozo
B80CNUMAHUSL.

- TOTOBHOCTH K TpYyay, OCO3HAHHE
[IEHHOCTH MacTePCTBa, TPYIOIIO0HE;
- TOTOBHOCTh K aKTUBHOM
NESITENHHOCTH TEXHOJIOTHYECKOH |
COLIMaIbLHOM HaIPaBJIEHHOCTH,
CIOCOOHOCTD WHUIMAPOBATB,
IUIAHUPOBAaTh W CaMOCTOSITEIILHO
BBITIOHSTH TAKYIO IE€ATEIEHOCTD;

- WHTEpeC K pa3Iu4HbIM cdepam
po(heCCUOHATIBHOMN IEATEIbHOCTH,
MP: Ogradenue ynusepcaibHblMu
VYeOHbIMU NO3HABAME/IbHLIMU
oelicmeuamu.:

a) bazosvie nocuueckue Oeucmeust:

- CaMOCTOATEIhHO (DOPMYIHPOBATH H
aKTyaJIn3upPOBATh mpobiiemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

- yCTaHaBJIWBAaTh CYIIECTBEHHBIN
MpU3HAK WO  OCHOBaHUS  JUIA
CpaBHEHHs,  KlacCHQUKAIMK U
0000IIIeHHS,;

- ONpeAeNsATh LEeIH AeSTeIHHOCTH,
3a/1aBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTYKEHHSI;

- BBISABIATH 3aKOHOMEPHOCTH W
MPOTHUBOPEYHS B PacCMaTPUBAEMBIX
SIBJICHUSX

- BHOCHTEH KOPPEKTUBBI B
JIEeSITENbHOCTD, OIICHHUBATh
COOTBETCTBHE PE3YJIbTATOB IIEJISM,
OIICHMBAaTh  PHUCKH  TOCJIEIACTBHIA
JIeSITENILHOCTH;

- pa3BUBaTh KPEaTHMBHOE MBIILICHUE
MIPH PEIICHUH KU3HEHHBIX MPOOIeM

- copMupoBaTth 3HaHUSI O MeCT€ WU POJIH
OMONIOTUH B CHCTEME €CTECTBEHHBIX HAYK, B
(dopMHupOBaHUH COBpEMEHHOH
€CTECTBCHHOHAYYHOH KapTUHBI MHpa, B
MO3HAaHUM 3aKOHOB TMPHUPOJBI W PEHICHUH
JKU3HEHHO BAXKHBIX COLMAIBHO-3TUYECKHUX,
9KOHOMHMYECKHX, SKOJIOTHUYECKUX MpobieM
YeJI0BEYECTBA, a TAK)KE B PELICHUH BOIPOCOB
palMOHAIBHOTO  MPUPOJAONONIB30BAHUS; B
(opMHPOBAaHMM LIEHHOCTHOI'O OTHOIUEHHS K
npupozae, OOLIeCTBY, YEJIOBEKY; O BKIAJe
pOCCHHCKHX H  3apyOeXHBIX YYEHBIX -
OHOJIOrOB B pa3BUTHE ouonoruu;
(YHKINOHAIBHOW IPaMOTHOCTH YeJIOBEKa IS
peleHHs )KU3HEHHBIX TIPo0IIeM,

- YMEThb BI3JETh CHUCTEMOW OHMOIOTHYECKUX
3HAHUM, KOTOPasi BKIIOYAET:
OCHOBOIIOJIararomue Ouosioruueckue
TEPMUHBI W TIOHATHS (KWU3HB, KJIETKA, TKaHb,
OopraH,  OpraHusM,  BHJI,  HOMYJISLHS,
9KOCHCTEMA, OHOLIEHO3, ounocdepa;
MeTaboJIn3M, roMeocTas, KJIETOYHBIH
MMMYHHTET, OHOCHUHTE3 OeiKa, OUOTIONIMMEPHI,
JTUCKPETHOCTb, caMOperyJsLus,
CaMOBOCIIPOM3BE/ICHUE,  HACJEACTBEHHOCTD,
W3MEHYUBOCTh, DHEPro3aBHCUMOCTb, POCT U
pa3BUTHE);

OMONIOTHUECKUE TEOPHH: KIIeTouHas Teopus T.
[[Iganna, M Ilneiinena, P. Bupxosa;
KIIOHAJIbHO-CEJIEKTHBHOTO HMMYHHUTETa
I1. Opaux, U.M. MeuHukoBa, XpOMOCOMHas
Teopus HacyieacTBeHHOCTH T. MopraHa, 3akoH

3apOABILIEBOTO CXOJICTBA K. bapa,
sBoNMoLMOHHas  Teopus Y.  JlapBuHa,
CHHTETHYECKAs] TEOpUs DBOJIIOLUH, TEOPHUS
antponorenesa Y.  [lapBuna;  Teopus

6) basosvie  uccredosamenvckue | buoreouenoza B.H. CykauéBa; yuyenns H.U.
Oelicmeus: BaBunoBa - o llenTpax MHOroobpasus u
- BI3JCTh HAaBbIKAMH  y4eOHO- | MPOUCXOXKICHUS KYJIbTYPHBIX pacTtenuii, A.H.
WCCIIEIOBATENbCKOW M TpoekTHO# | CeBepiioBa - O TNYTAX M HANpaBICHHUAX
JIeSITEILHOCTH, HaBbIKamMu | sBotonnu, B.M. BepHanckoro - o 6uocdepe;
paspemieHust mpooIem; 3aKOHBI (€AMHOOOpPa3wsl IMOTOMKOB IIEPBOTO
- BBISIBIISITD MPUYHHHO- | TIOKOJICHHS, pacierieHus MIPU3HAKOB,
CJIEJICTBEHHBIE CBSI3U U | HE3aBUCHMOTO HAacClieIoBaHUsl NpHU3HaKoB [
aKTyaJM3upOBaTh 3a/1ady, BBIABUTaTh | MeHAEs,  CUCIJICHHOTO  HACJIeAOBaHMS
TUIIOTE3y €€ PELICHUs, HaXOOUTh | IPU3HAKOB M HApYyILIEHUs CLEIUICHUs reHoB T.
apryMeHThl  Ajisl  JOKa3aTenbCTBa | Moprana;,  TOMOJIOTHYECKHMX  PAJOB B
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CBOMX  YTBEpXKIEHHH,  3agaBaTb
napamMeTpbl U KPUTEPUH PEILICHHUS;
- AHAJTM3UPOBATH IIOy4YEHHBIE B X0/€

PEUICHUA 3aJgauu PE3YIbTAaThI,
KPHUTUYCCKU OLICHMBATh nux
JOCTOBEPHOCTD, IMPOTrHO3UPOBATH

W3MEHEHHUE B HOBBIX YCIIOBHSIX;

- YMeTb IIEpEHOCUTh 3HAaHUSI B
MO3HABATENbHYI0 W MPAKTUYECKYIO
001aCTH KU3HECATEIBHOCTH;

- YMETb WHTETPUPOBAaTh 3HAHUS U3
Pa3HBIX IPEAMETHBIX 00JIacTeH;

- BBIIBHUT'aTh HOBBIC nacu,
npeaiiaraTb OPpUIrnHaJIbHBIC ITOJXO0IbI
" pCUICHU;

- CIIOCOOHOCTh MX HCIOJIB30BAHUS B
MO3HABATEILbHOM H  COIHAJIbHOU
MPAKTHKE

HaCJIEACTBEHHOU HA3MEHYHABOCTHU H.N.
BaBunoa, reneruueckoro paBHoBecus J[xk.
Xapmu wm B. BaifnOepra; 3apobIeBoOro
cxoncrBa K. bapa, OnoreHeTnaeckoro 3akoHa
3. TI'ekkens, @. Miomnnepa);

MIPUHIIUTIBI (aucToThI ramer,
KOMILIEMEHTapHOCTH);

IpaBuia (MuHMMYMa 1O. JIuGuxa,
HKOJIOTHYECKON MUPaMUIBI YKCEN, OMOMACCHI
Y DHEPTHHN);

runoTe3sl  (koamepBatHoir AWM. OmnapuHa,
neppuuHoro  Oympbona JIx.  Xonpgeiina,
mukpochep C. dokca, pudozuma T. Uek);

- chopmMupoBaTH yYMEHHUS  PACKpPHIBAThH
coziepyKaHue OCHOBOIIOJIAraroInx
OMOIOTUYECKUX ~ TEOPUA  HW  TUIOTE3:
KJIIETOYHOH, XPOMOCOMHOH, MYyTallMOHHOM,

OBOJIIOIIMOHHOM, MPOUCXOXKACHHUS JKU3HU |
YyeaoBeKa; BIAJCHHEC CHUCTEMOW 3HaHHMH 00
OCHOBHBIX METOJIaX HAyYHOTO IO3HAHWS,

HCTIONb3YEMBIX B OuosIorn4ecKux
UCCIICIOBAHUAX  JKUBBIX  OOBEKTOB  H
9KOCUCTEM (onmcanue, U3MEpeHHe,
mpoBefieHHe  HAOMIOAeHWI);  croco0amu
BBISIBIICHHSI W OLEHKH  aHTPOIOTCHHBIX
W3MEHEHUH B IPUPO/IE;

- chopmMupoBaTh  YMEHHMS  PACKPBIBATh

OCHOBOTIOJIAraloNie OWOIIOTUYECKHE 3aKOHBI
u 3akoHoMepHocTH (I'. Mennens, T. Moprana,
H.N. BaBunosa, 3. I'ekkens, @. Mromnepa, K.
bapa), rpaHuIpl UX MPUMEHUMOCTH K JKHBBIM
cucTeMawm;

- YMETh BBICTISITH CYIIECTBEHHbIC TIPU3HAKH:
CTPOEHHUS BHPYCOB, KJIETOK TIPOKApPUOT U
9yKapuorT; OJTHOKJICTOYHBIX u
MHOTOKJICTOYHBIX OpraHHU3MOB, BUJIOB,
OMOTeOIeHO30B, IKOCUCTEM U OHOChEPHI;
CTPOEHHS OpPraHOB ¥ CHCTEM OpraHOB
pacTeHuii, KUBOTHBIX, YEJIOBEKA; MPOLECCOB
JKU3HEJIeSTEbHOCTH, MTPOTEKAIOTIIHX B
OpraHu3Max  pacTeHHH, JKUBOTHBIX U
YeNI0BEeKa;

OMOJIOTHYECKHUX TPOIECCOB; 0OMEHA BEIECTB
(MeTabonu3m), MHQOPMALIMU U TIPEBPAILECHHS
dHepruu, OpoXKeHusi, aBTOTpoHOrO |
rerepoTpodHOro THITOB MTATaHUSA,
¢doTocuHTE3a M XEMOCHHTE3a, MHTO3a,
Meiio3a, raMeToreHesa, sMOpHoreHesa,
MOCTAMOPHOHATIFHOTO pa3BuTHS,
PasMHOXKEHUS, WHIUBUIYaJbHOTO DPAa3BUTHUS
opranuzMa (OHTOI€HE3a), B3aUMOACHUCTBUS
TEHOB, reTepO3ucCa; JIeUCTBUM
HCKYCCTBEHHOTO otOopa,
CTaOMIIN3UPYIOILETO, JBIKYILETO u
paspbIBalOIIET0  €CTECTBEHHOTO  OTOOpA;
QJUIOTIATPUYECKOTO W CHUMIIATPHYECKOTO
BUI000PA30BaHMsl; BIMAHUS ABHXYIIMX CHII
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DBONIONMKA  HAa  TEHO(MOHJ  TOIYJISAINY;
MPHUCIIOCOOJICHHOCTA OPraHU3MOB K CpeJie
oburanus, JepemoBaHus HaIpaBJICHUH
SBOIIONIAN; KPYTOBOPOTA BEIIECTB W TIOTOKA
SHEPTUU B IKOCUCTEMAX;

- TMPHOOPECTH ONBIT NMPUMEHEHUS OCHOBHBIX
METOJIOB HAYYHOTO TO3HAHUS, UCIOIB3YEMBIX
B OMOJIOrvH: HAOIIONECHUS U OMUCAHUS KUBBIX
CHCTEM, TPOIIECCOB U SBIICHUN; OpraHU3aluu

" IIPOBEACHUA OHOJIOTHYECKOrO
OKCIICPpUMCEHTA, BBIABHMKCHUA THUIIOTE3,
BBIABJIATH 3aBUCUMOCTHU MCKOY

WCCIIETyeMbIMI  BEIMYMHAMH,  OOBSICHATH
MOJTydYeHHBIE Pe3yNbTaThl U (OPMYIMPOBATH
BBIBOJIbI C  MCIOJIB30BAHUEM  HAYYHBIX
MOHATHI, TEOPUN U 3aKOHOB;

- chopMHpoBaTh YMEHHS BBIIEIIATE
CYILECTBEHHBIE IPHU3HAKH BHPYCOB, KIETOK
IIPOKApPUOT U JYKAPUOT; OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX OpPTaHN3MOB, BHIOB,
OMOreoleH030B M DJKOCHUCTEM; OCOOEHHOCTH
MPOIIECCOB 00OMEHa BEILISCTB U MpPEBpaIlCHUS

SHEPTUHU B KJIETKE, (hotocunTE3A,
TIACTUYECKOTO WM DHEPreTHIecKoro oOMeHa,
XEMOCHHTE3a, MHTO34, Melo3a,

OTJIOJIOTBOPEHUS, Pa3BUTHA U Pa3MHOXKCHHS,
WHIWBUAYaIbHOIO  pPa3BUTHA  OpraHu3Ma
(oHTOTEHE32), OOpPHOBI 3a CYIIECTBOBaHUE,
€CTeCTBEHHOr0 0TOOpa, BHA000pa30BaHMS,
MPUCHOCOOJIEHHOCTH OpPraHu3MOB K Cpele
0o0uTaHus, BIUSHUS KOMIIOHEHTOB DKOCUCTEM,
AHTPOIIOTEHHBIX HM3MEHEHHH B DKOCHCTEMAax
CBOEH MECTHOCTH, KpPyroBOpOTa BEIIECTB H
IpeBpalieHre 3Heprun B Ouocdepe;

- chopmupoBath  yMeHHs ~ NPHUMEHSTbH
MONMy4YeHHBbIE  3HAHUS  JIs  OOBSCHEHUS
OMOJIOTMYECKUX TPOLECCOB W SBICHUH, VIS
OPUHATHS ~ NPAKTHUYECKUX  PELIeHUWH B
TIOBCEIHEBHOW JKU3HU C IENBI0 00ecreueHusI
0e30IacCHOCTH CBOETO 3/I0POBbS U 310POBbS
OKpY>KaroIux Jo/IeH, coOutoieHus
30pOBOT0 00pa3a >KM3HU, HOPM TPAMOTHOTO
MOBEJCHUS B  OKPYXKawlled MPHUPOIHON
cpene; MOHUMAaHue HEOOXOJUMOCTH
WCTIOJb30BaHUs JIOCTW)KEHUM COBPEMEHHOMU
ononorun u OMOTEXHOJIOTHI JUTSE
panroHaIbHOTO MPUPOIOIIOIBb30BAHHUS;
YMEHHE HCIOJB30BaTh  COOTBETCTBYIOIINE
apryMeHThI, OHOJIOTHYECKYIO TEPMHHOJIOTHIO
U CHMBOJIMKY JJSl JJOKa3aTeNbCTBA POJACTBA
OpPraHU3MOB Pa3HbIX CHCTEMAaTHUYECKUX TPYIII,;
B3aMMOCBSI3U OPTaHW3MOB M CpPe/Ibl OOUTaHUS;
€IMHCTBA YEJIOBEUYECKUX pac; He0OX0AUMOCTH
300pOBOr0  oOpa3a  KH3HHM, COXpaHEHUS
pasHooOpa3us BHAOB M OKOCHUCTEM, Kak
YCIOBHUSA  COCYILECTBOBaHMS IPUPOABI U
4eJI0BEUECTBRa;




- chopMHUpPOBaThH YMCHHSI periathb
OMOJIOTHYCCKUE 3a/1a4H, COCTaBJIATh
TCHOTUIIMYECKUE CXEMbI CKPELIUBAHHUS IS
pasHBIX THUIIOB HACIEJOBaHUS MPHU3HAKOB Y
OpPraHM3MOB, COCTaBJISTH CXEMBI IEPEHOCA
BEIICCTB M DJHEPrUM B HKOCHUCTEMax (LIEmu
[UTaHMWs,  IHINEBBIE  CETH),  BBIABIATH
MPUYUHHO-CIICJICTBEHHBIC ~ CBSI3U  MEXKIY
HCCIICTyeMBIMU OMOJIOTHYECKUMU O0BEKTaMHU,
IIPOLICCCAMH U SBJCHHMSMM, JCJIaTh BHIBOIBI U
MPOTHO3bl HA  OCHOBAaHWU  TMOJNYYCHHBIX
pe3yJIbTATOB;

- chopMHpOBaTH  YMEHUS  KPUTHYECCKH
OIICHUBATh HMHQPOPMAITAIO OHOJOTHICCKOTO
COJICPKaHUsl, BKIIIOYAIONIYIO TICEBJIOHAYYHBIC
3HaHHA U3 pa3IMYHBIX UCTOYHHKOB (CpeI{CTBa
MaccoBOW MH(POPMAITUH, HAYYHO-TIOMYJISIPHBIC
MaTepuaibl); HHTEPIPETHPOBATh ITHUECKUE
ACIICKThI COBPEMCHHBIX I/ICCHGILOBEIHI/Iﬁ B
OHOJIOTHH, MeIULIMHE, OHMOTEXHOJIOTHH;
paccMaTpuBaTh TJI00aJbHBIC 3KOJIOTMYCCKUE
po0JIeMbl COBPEMEHHOCTH, (DOPMHPOBATH I10
OTHOIICHHUI0O K HUM COOCTBEHHYIO MO3HIIHUIO,
YMCHHE OICHHBATh O3TUYCCKUE  ACTCKTHI
COBPEMCHHBIX HUCCIIEZIOBaHUH B  00JIACTH
6I/IOTGXHOHOFI/H/I U T€HETUYECKUX TEXHOJIOTUHU

(kIOHMpOBaHUE, HCKYCCTBEHHOE
OIUIOIOTBOPEHHUE, HANpPaBICHHOE W3MEHEHHE
reHoma u CO3JIaHNe TPaHCTEHHBIX
OpTraHu3MOB);

- chopMHPOBaTH YMEHHUSI C03/1aBaTh
COOCTBEHHBIC  NHCBMEHHBIE W YCTHBIC
COOOIIEHHST Ha OCHOBE OHOJIOTHYECKOMH
WHPOPMAIUK U3 HECKOJIbKUX WCTOYHHKOB,
TPaMOTHO HCIIOJIB30BATh TOHATUINHBIN
arnmnapar OMOJIOTHUH;

- YMETh BBIJJBUTaTh THIOTE3bI, MPOBEPATH HX
9KCTIEPUMEHTATIbHBIMU CpeJCcTBaMH,
dbopmynupys 1IEJIb HCCIIEIOBAHMS,
aHAITM3UPOBATh MOJIyYCHHBIC PE3yIbTaThl U
JIeJIaTh BBIBOJBL,

- OpUHMMATh ~ ydYacTHE B HAy4HO-
WCCIIE0BATENLCKOW paboTe 10 OHOJIOTHH,
SKOJIOTUY W MEIUIIMHE, MPOBOANMON Ha Oa3e
IIKOJIPHBIX HAYYHBIX OOIIECTB M ITyOIMYHO
MPEJICTABIATh ITOJIyYEHHBIC pPe3yJbTaThl Ha
YYEHUIECKUX KOH(EPEHIUIX pasHoro
YPOBHS;

OK 4. OcymecTBusaTh
TIOWCK, aHAJIN3 U
OLIEHKY MH(pOpMaLuH,
HEOOXOIMMOM JIJIst
MTOCTAHOBKH ¥ PEIIEHHUS
po(heCcCUOHATBHBIX
3aj1ad,
podeCCHOHATEHOTO U
JTUYHOCTHOTO Pa3BUTHSI.

JIP 6 obnacmu yenHocmu Hay4Ho2o
NO3HAHUA:

-chopMHUPOBAHHOCTH
MHPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY VPOBHIO pPa3BUTHUS
HAyKd W OOINECTBECHHOW IPAKTHUKH,
OCHOBaHHOTO Ha JHAJIOre KYJIBTYp,
CITOCOOCTBYIOIIETO OCO3HAHHUIO
CBOET0 MeCTa B MOJHUKYJIBTYPHOM

- chopmupoBaTh  YMEHHS  KPUTHYECKH
OIICHMBAaTh HMHMOPMAIIUIO OHOJOTHYECKOI0
COJICPKaHUsl, BKIIIOYAIONIYIO TICEBJIOHAYYHBIS
3HaHHA W3 pa3IMYHBIX UCTOYHHKOB (Cpe]];CTBa
MaccoBoi MH(OPMAIUH, HAYIHO-TIOMyJIIPHBIE
MaTepuaibl); HHTEPIPETHPOBATH JITHUSCKUC
aCmeKThl COBPEMCHHBIX HCCIEAOBaHUN B
OMOJIOrMH, MEAULIMHE, OMOTESXHOIOT MU,

-  HWHTEPNPETHUPOBATh ITUYECKHE ACIEKTHI
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OK 5. Ucnonbs3oBath
HH()OPMAITMOHHO-
KOMMYHHKAIMOHHBIC
TEXHOJIOTHH JJIs1
COBEPIICHCTBOBAHUS
podeCCHOHATTEHOM
JICSATEIILHOCTH.

MUpE;

- COBEPIICHCTBOBAHUE SI3BIKOBOU H
YUTATENHCKON KYJITYPbI KaK
Cpe/IcTBa B3aUMOJICUCTBUS MEXKIY
JIIOJIbMH U TIO3HAHUS MUDPA;

- OCO3HAaHHE LIEHHOCTU Hay4HOH
JIeSITeTIbHOCTH, TOTOBHOCTh
OCYILIECTBIIATD MPOCKTHYIO u
UCCIIEIOBATENbCKYIO  JIESITETIbHOCTD
WHIWBUIYAITBHO U B TPYIIIIE;

MP: Osrnaodenue yHugepcaibHbiMu
V4eOHbIMU HO3HABAMETbHbIMU
Oelicmeuamu.:

8) paboma ¢ ungopmayueti:

- BJIAJICTh HABBIKAMH TIOJIYYCHHS
WHGOPMAITUHU U3 UCTOYHUKOB Pa3HBIX
THUIIOB, CaMOCTOSITEITLHO
OCYIIECTBIISITH ~ TIOMCK,  aHajm3,
CHUCTEMaTH3allUI0 M MHTEPIPETAINIO
WHPOPMAIUKM PA3THYHBIX BUJIOB H
(hopM TpencTaBICHUS;

- CO3/1aBaTh TEKCTHl B Pa3JIMYHBIX
dopmarax ¢ y4YeTOM Ha3HAYCHHS
WHPOPMAITUH U [IEJIeBOI ayUTOpHUH,
BBIOMpasi  ONTHMaNbHYIO  (opmy
MpECTABICHUS U BU3YyalH3allni;

- OIICHUBATh JIOCTOBEPHOCT,
JETUTUMHOCTh ~ MHpOpMAIUH, e
COOTBETCTBHE MIPaBOBBIM 15§
MOpPAJILHO-3THYECKUM HOPMaM;

- HCIOJIb30BaTh cpezcTsa
WHPOPMAITUOHHBIX u
KOMMYHHKAIIMOHHBIX TEXHOJIOTUH B
peleHun KOTHUTHBHBIX,
KOMMYHHKATUBHBIX u
OpraHU3aIMOHHbBIX 3amaq c
COOJIFOIEHUEM TpeOoBaHUI
3PrOHOMUKH, TEXHUKH
0e301acHOCTH, TUTHEHBI,
pecypcocOepekeHus, MPaBOBBIX U
STHUYECKUX HOPM, HOpM
MHGOPMAITMOHHOM 0€30MMaCHOCTH;

- BJIaJICTh HABBIKAMH PaCIO3HABAHUS
Y 3aIUTHl HH()OpMAITUH,
WHPOPMAIMOHHOHN 0€30MaCHOCTH
JINYHOCTH

COBPEMEHHBIX HCCIICJIOBaHUH B OWOJIOTHH,
MEIWIMHE, OHMOTEXHOJOTHH; pPacCMaTPUBATh
rio0anbHBIE  DKOJIOTHYECKHE  MPOOIEMBI
COBPEMEHHOCTH, (hopMupoBaThH o
OTHOIICHUI0O K HUM COOCTBEHHYIO IO3UIIHIO,
YMEHHE OIICHUBaTh JTUYCCKUE  ACIICKTHI
COBPEMCHHBIX  HCCIICJIOBaHMNA B  00JacTu
OMOTEXHOJIOTU M TCHETHYCCKUX TEXHOJOTUH
(k1OHUpOBaAHUE, HCKYCCTBCHHOE
OIJIOJIOTBOPCHUE, HANpPABICHHOE W3MCHEHUE
reHomMa u CO3JIaHHe TPaHCTEHHBIX
OpraHu3MOB);

- chopMmupoBaTh  YMEHHS
COOCTBEHHBIE  MUCBMEHHBIE M YCTHBIC
COOOINEHUST HAa OCHOBE OHOJOTHYECKOM
WHPOpPMALIUK U3 HECKOJIbKUX HMCTOYHHKOB,
TpaMOTHO HUCTIONb30BaTh TTOHATUINHBIN
arnmapar OMOJIOTUU

cOo31aBaThb

OK 6. Paborats B
KoMmaHze, 3ppeKTuBHO
00IIaThCSA ¢ KOJIJIETaMHu,
PYKOBOZICTBOM,
KITUEHTAMH.

JIP- TOTOBHOCTh K CaMOPa3BHUTHIO,
CaMOCTOSTEBHOCTH H
CaMOOTIPEICIICHHIO;

-OBIIQJICHUE  HABBIKAMH  y4eOHO-
UCCIEI0BATENbCKOM, NPOEKTHOM U
COITMATLHOM ACSITEIIHEHOCTH;

MP: Osradenue yHusepcaibHblMU
KOMMYHUKAMUBHLIMU OCUCMEUAMU.
6) coemecmHas 0esmerbHOCHb:

- NOHHMAaTb MW  HCIIOJb30BaTh
MPEUMYIIIECTBA KOMaHIHOM u

- cthopMupoBaTh YMCHHS co31aBaTh
COOCTBEHHBIE  NHCBMEHHBIE U  YCTHBIE
COOOIIEHMSI HAa OCHOBE OHOJIOrMYECKOM
I/IH(bOpMaHI/H/I N3 HECKOJIBKHX HNCTOYHHKOB,
TpaMOTHO HCIIOJIBL30BATh IMOHATUIHBIA
arnmnapar OMOJIOTHUH;

- YMCTB BBIIBUI'aTh THUIIOTC3bI, HpOBepS[TB nux
9KCIIEPUMCHTATEHBIMH CpeIICTBaMH,
dhopmynupys LIeJIb HCCIIEIOBAHMUS,
aHAJIM3UPOBATh IOJYUYCHHBIC pE3yJIbTaThl H
IIeNIaTh BBIBOJEL,




UHUBUAYaJIbHON paboThI;

- TpUHUMATh LEJIH COBMECTHOU
JeSITEeIbHOCTH, OPraHU30BBIBATH U
KOOPIMHHUPOBaTh [NEHCTBUSL 1O ee
JOCTHKEHHMIO:  COCTABIATh  IUIAH
JIEHCTBUM, paclpenenarb poiaud ¢
y4eToM MHEHUH YYaCTHUKOB
00CyXnaTh pe3yJabTaThl COBMECTHOU
paboTsl;

- KOODAMHUPOBATb U BBINOJHSITH
paboTy B YCIOBHSAX peajbHOTO,
BUPTYaJbHOTO U KOMOMHUPOBAHHOTO
B3aMMOICHUCTBHS,

- OCYILIECTBIIATD MO3UTUBHOE
CTpaTernyeckoe MIOBE/ICHUE B
Pa3INYHBIX CUTYyallUsiX, MPOSABIATh
TBOPYECTBO M BOOOpakeHHE, OBITh
WHHULIMATHBHBIM

MP: Osnadenue ynusepcarbubimu
PeYNAMUBHBIMU QCUCTHBUAMU.

2) npunamue cebs u Opyaux aroell:

- MPUHUMATh MOTHUBBI U apryMEHTHI
Ipyrux JIIoAed 1pu  aHajause
Pe3yIbTaTOB ACATEILHOCTH;

- MpU3HaBaTh CBOE IpPaBO U IPaBO
JIPYTUX JIOJICH Ha OIINOKHY;

- pa3BHUBaTh CIIOCOOHOCTH NMOHUMATh
MHp C ITO3ULKH JIPYTOro YeJIOBEKa

- MPUHUMATh  y4acTHe B Hay4HO-
HCCIICIOBATEIbCKOW paboTe 1o Owmoyioruw,
9KOJIOTHH, IPOBOIUMON Ha 0a3e IIKOIbHBIX
HAyYHBIX OOIIECTB U MyOIMIHO MPEACTABIATh
MOJyYCHHBIC PE3YyJIbTaThl HA YUYECHUYECKUX
KOH()EPEHIIUAX Pa3HOTO YPOBHS

OK 6. Paborats B
KoMaH e, 3PPEeKTUBHO
00IIATHCS ¢ KOJJIETaMH,
PYKOBOJICTBOM,
KIIMEHTaMH.

JIP 6 obracmu 5Kon02u4ecko2o
B0CNUMAHUSA:

-chOpMHUPOBAHHOCTH IKOJIOTHUECKON
KyJbTYpbl, TOHUMAaHUE  BIUSHUSI
COITHATBPHO-P)KOHOMHYECKIX
MIPOIIECCOB HA COCTOSTHHE MPUPOTHOM
U COUHAJIbHOW Cpelbl, OCO3HAHHE
TJI00AILHOTO XapakTepa
AKOJIOTUYECKUX TIPOOIIEM;

- TUTAHHPOBAaHWE W OCYIIECTBICHHE
JICUCTBUI B OKpY’Kalolllel cpene Ha
OCHOBE 3HAHUS LEJNEH yCTOWYMBOTO
pa3BUTHS YEIOBEUYECTBA;

- BJIAJETh CUCTEMOM 3HAHWI 00 OCHOBHBIX
METOAAaX HAy4YHOI'O MO3HAHHUS, UCIOIb3YEMBIX
B OHOJIOTMYECKUX HCCIEIOBAHUAX KHUBBIX

00BEKTOB M JKOCHUCTeM  (OMHCaHWE,
U3MEpeHHe,  NPOBEJCHHE  HAOIIOACHMIA);
criocobamu BBISIBIICHHS u OLICHKH

AHTPOIIOTEHHBIX M3MEHEHHH B IPUPO/IC;

- YMEThb BBIABJIATH OTJIHYMTEIBHBIC TTPU3HAKH
JKUBBIX CHCTEM, B TOM 4HCJIEe TpUOOB,
pacTeHwHiA, JKHBOTHBIX u YeJI0BEKa,;
MPUCIIOCOOJIGHHOCTh  BUAOB K Cpele
obuTanus, aOMOTHYECKUX M OHOTHYECKMX
KOMIIOHEHTOB ~ 3KOCHUCTEM,  B3aHMOCBS3EH

aKTHBHOE  HENPUATHC JCHCTBUM, | OpraHU3MOB B COOOIIECTBAX, AHTPOITOTCHHBIX
MPUHOCAIIUX BpEell  OKpYKarollled | ”3MEHEHU B 9KOCUCTEMAX CBOEU MECTHOCTH;
cpene; - YMETh BBIACISTH CYIIECTBEHHBIC MPU3HAKU
- yMEHUE MPOTHO3UPOBATh | OMOJIOTHYECKUX MPOILECCOB: OOMEHa BEIIECTB
HeOJIaronpusTHeIE — dKOJIOrHYecKue | (MeTabonu3M), HHPOPMALMK U MPEBPAICHHUS
MOCJIE/ICTBUA MPENIPUHAMAEMBIX | DHEPTUU, OpOXKEHHUs, aBTOTPOPHOrO U
JIEUCTBUIM, IPEIOTBPAILATD UX; rerepoTpodHOTo THUIIOB MUTaHUSA,
- pacIIMpeHHE OIbITa JEATSIBHOCTH | (OTOCHMHTE3a M  XEMOCHHTE3a, MHTO3a,
9KOJIOTHIECKOH HAMPABICHHOCTH; Melio3a, raMeToreHesa, SMOpHOreHesa,
- OBJIaJICHHE HaBBIKAMH Y4YeOHO- | MOCTAIMOPHUOHAIHLHOTO pa3BUTHS,
WCCIIEIOBATEILCKON, TPOCKTHOH U | Pa3MHOXKCHHS, WHIWBHIYyAIILHOTO Pa3BUTHS
COLIMAJILHOU NEATEILHOCTH opranm3Ma (OHTOTEHE3a), B3aUMOJCHCTBUS

TCHOB, reTepO3Hca; JEHCTBUH

HCKYCCTBEHHOT'O otOopa,

CTaOUIM3UPYIOIIETO, JIBIKYIIETO u

pa3phIBAIONIETO  €CTECTBEHHOrO  0TOOpa;
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aJUIONIaTPUYECKOT0 W CHMITATPHICCKOTO
BUJI000pa30BaHUs; BIMSHUS JBHXKYIUX CHJI
JBONMIONIMM  HA  TEHODOHI  TOMYJISIHH;
MIPUCTIOCOOJICHHOCTH OPTaHW3MOB K cpene
oOuTaHus, Yepe0BaHus HaIpaBJICHUI
SBOJIIOIIMY; KPYrOBOPOTa BEIICCTB M TOTOKA
SHEPTHH B YKOCHCTEMaX

JInuHocTHBIE U3 padoyeil NporpaMMbl BOCIIUTAHUSA M0 Mpodeccun:
JIP 4. TlposaBasitomvii ¥ IEeMOHCTPUPYIOIIUN YBaXXECHHE K JIFOJSAM Tpy/Aa, OCO3HAIOIIHUN 1IEHHOCTh

coocrBeHHoro Tpyna. Crpemsmuiics K (QOPMHPOBAHUIO B CETEBOM cpelae JIMYHOCTHO M
poeCCHOHATIBHOIO KOHCTPYKTUBHOI'O «LIU(PPOBOTO CIIEAA».

JIP 5. [IeMOHCTpUpYIOIIMN IPUBEPKEHHOCTh K POJHON KYJIbType, UCTOPUYECKONM IaMATH Ha
ocHOBe JOOBU K PoamHe, pomHOMy Hapony, Manoil poaWHE, NMPUHATHUIO TPATUIMOHHBIX IIEHHOCTEH
MHOIOHAllMOHAJIBHOTO Haponaa Poccun.

JIP 7. Oco3Hatomuii IpUOPUTETHYIO LIEHHOCTh JIMYHOCTU YEJIOBEKA; YBAXKAIOIIMKA COOCTBEHHYIO U
YyXYI0 YHUKAJIBHOCTD B Pa3JIMYHBIX CHUTYallHsAX, BO BceX (popMax u BUAAX JEATEITLHOCTH.

JIP 9. Coburotaronuii ¥ mporaralJupyoIdid MpaBuiia 3[0POBOTO B 0€30IacHOro 00pasa KU3HH,
CHOPTa; MpeayNpeXAalomuil MO0 NpeojosieBaloIIUi  3aBUCUMOCTH  OT  ajkorousisi, Talaka,
IICUXOAKTUBHBIX BELIECTB, a3apTHbIX UIp U T.A. COXpaHAMOIINN ICUXOJOTHYECKYI0 YCTOMYMBOCTH B
CUTYaTUBHO CJIO’KHBIX WM CTPEMHUTEIBLHO MEHSIOIIUXCS CUTYalHUsIX.

JIP 10. 3aboTsmuiics o 3aIUTe OKPYKAIOIIEH cpeibl, COOCTBEHHON U 4yXOi 0€30MacHOCTH, B TOM
qucie HUppOBOH.

JIP 12. IIpuHuMaronmii ceMelHbIe LIEHHOCTH, TOTOBBIM K CO3/IaHUI0 CEMBU U BOCIMTAHHUIO JIETEH;
JEMOHCTPUPYIOUINI HENPUHITHE HACUIIUS B CEMbE, YXO/a OT POJUTENHLCKON OTBETCTBEHHOCTH, OTKa3a

OT OTHOIIIEHUM CO CBOUMH JCTbMHU U UX (1)I/IHaHCOBOFO COACPpIKaHUA.
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2. CTPYKTYPA U COJAEP)KAHUE YYEBHOU JUCIHUILIMHBI/IIPEIMETA

2.1. O6bemM yueOHOH TUCHHMIIMHBI/TIPeIMeTa U BUIbI Y4eOHOH padoThI

Bup yueOHoii padoTbl

0O0BeM B yacax

Bcero 140

Bo é3aumodeiicmeuu ¢ npenooasamenem 140

B TOM 4YHCJIe:

Bcero yueOHBIX 3aHATUN 140
TEOpETHYECKOe 00yUueHne 84
NPaKTHYECKHUE U JTa00PATOPHBIC 3aHSITUS 56 (38+18)

[IpoMexyTouHas aTTecTalus 8 hopme IK3amMeHa
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2.2. TemaTnyeckuii IJIaH U cojep:kaHue yuyeoHoii tucuunaunbl/mpeamera OY/1.09 Buosorus

HanmenoBanue O0bem Dopmupyemeie Dopmupyemble
Coaep:xanue yueOHOro MaTepuasa, 1adopaTopHble U MPAKTHYECKUE 3aHATHSA JINYHOCTHBIE
pa3aejaoB U TEM JacoB pe3yJIbTATDI PIIB KOMIICTCHUNH
1 2 3 4 )
Pa3nea 1. Knerka — cTpyKTypHO-()YHKIIHOHAJILHAS eIMHHUIA }KUBOT'0 36
Tema 1.1. OcHoBHOE conepxaHue 2 JIP 4 OK 4,5
buoJsorus kak Teoperuueckoe o0yueHue: 2 JIP 5
Hayxa buonorus xak Hayka. CBsi3b OMOJIOTUH C IPYTMMH HayKaMu: OMOXUMHUSI, OnopU3uKa, AP
Ouonwuka, renoreorpadus u a1p. Poxb u Mecto 6monornu B GopMHUPOBAHUU COBPEMEHHOMN
HAy4YHOU KapTUHBI MUpa. 3HaueHue Ouonornueckux 3Hanuil. cropus 6uonoruu. 3HaueHue
LUTOJIOTUU JJIS Pa3BUTHS OMOJIOTUU U TIO3HAHUS IPUPOABI. METOIbI IIUTOJOTHH:
MHUKPOCKOTIHS, XpoMmatorpadus, 31eKTpoopes, METOA MEYEHBIX aTOMOB, U depeHransHoe
neHTpudyrupoBaHue, KyiabTypa KIETOK
Tema 1.2. Oomas OcHoBHOE coaepxaHue 2 JIP 4 OK 4,5
XapaKTepUCTHKA Teopernyeckoe odyueHue: 2 JIP'5
KHIHH PaznooOpasue 6mocucrem. Opranu3anusi OHOJIOTHIECKUX CUCTEM. Y POBHH OpraHU3aI[uu P
OMOCHUCTEM: MOJIEKYJISIPHO-TEHETUIECKUN, OPTaHOUTHO-KJIETOYHBINA, OpraHU3MEHHBIH,
MOMYJISLIMOHHO-BU/I0BOM, SKOCUCTEMHBIN (OnoreoneHoTH4eckuit), ouocepusiii. Hayku,
M3y4Yarolre OMOJOoTHYeCKHe 0OBEKTHI Ha Pa3HbIX YPOBHIX OpraHU3aIuy ku3Hu. O01mas
XapaKTepUCTHKA JKU3HH, CBOMCTBA )KUBBIX cucTeM. [Ipoiiecchl, mpoucxosiue B OnocucTeMax
Tema 1.3. OcHoBHOe coep:kaHue 8
Buosoruyeckn TeopeTnueckoe odyueHue: 2 JIP 4
BaXKHBIC XUMHYEeCKu# cocTaB KIeTKU. Heopranudeckue BemecTBa KISTKH, X OMOIOTHYecKas Pob. JIP 5 OK 01,2,3
XUMHeCKHe OpranuyecKue BEECTBa KIeTKU. buonornueckue nomumepsl. benku. Ctpykrypa u GyHKIHHA JIP 7 OK 04,5
COeIMHEHHA 0enKoBOi MoneKy bl DepMeHTHI, IPUHIMI UX AeiicTBus. YrieBosl. buonoruueckue OK 06

(YHKIMH YTJICBOJIOB.
Jlunmnaer. OO Toran crpoenus. [ 'napoduibHO-ruapodooHBIe cBoicTBa. Kitaccudukanms
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nunuaoB. buonorndeckue pyakmuu munuaoB. AT®. Ctpoenue monekynsl ATO.
buonornueckue pynkiuu ATD

HpaKTI/I‘leCKI/Ie 3aHATHUSA:

Ponb GenkoB, yriieBoI0B U )KUPOB B OPraHU3Me YelIOBeKa. BUTaMUHBI M OMOJIOTHUECKU
aKTUBHBIC T0OABKH, UX 3HAYCHUE B )KM3HU OPTaHU3Ma YelIOBeKa. | UIo- 1 aBUTAMHUHO3BI UX
nocneactsus. [IpeacraBnenue ycTHBIX COOOLICHUI ¢ Mpe3eHTalMe, TOArOTOBJIEHHBIX MO
MIEPEYHIO0 UCTOYHUKOB, PEKOMEH0BAHHBIX MPENoAaBaTeIeM

JlaGopaTopHble 3aHATHSA:

JlaboparopHast pabota “Onpenencaue Buramuaa C B poayKTax nuTanus’, “OnpeneicHue
HAJINYHS KpaxMaJia B IIPOIyKTaxX MUTaHUS

[TonroroBka BapuaHTOB OIBITA, HAOIFOICHUE 32 KAYECTBEHHBIMU PEAKIIUSMHU, 3aIIOJTHCHHUE
paboueii TaOIUIbI, HHTEPIIPETAIUS HA0JII0JaeMbIX SIBJICHUH, GOPMYJIMPOBaHKE BHIBOJIOB

Tema 1.4.
CrpykTypHoO-
(pynkunonanbHas
opraHu3zanms
KJIETOK

OcHoBHOE€ coacpkaHnue

TeopeaneCRoe oﬁyqe}me:

Knerounas teopus (T. 11IBann, M. lneiinen, P. Bupxos). OcHOBHbBIE TOJIOKEHUS
COBPEMEHHOW KJIETOUYHOM Teopuu. THIIBI KIETOK: 9yKapHOTHYECKAs U IPOKAPUOTHUYECKAS.
CpaBHUTENbHAS XapaKTEPUCTUKA KIETOK 3YKapHUOT (PacTUTEIbHOM, )KUBOTHOM, TPUOHON).
Crpoenue npokapuoTudeckoi kinetku. OcoOeHHOCTH CTPOeHUS IreTepoTpodHOIl U
aBTOTPOGHON MPOKAPUOTHYECKUX KiIeTOK. CTpoeHHe TIa3MaTHIeCKO MeMOpaHsbI.
TpancnopT BeliecTB yepes MiIa3MaTHYecKyt0 MEMOpaHy: TaCCUBHBIN U aKTUBHBIM.
DHJIOIUTO3: TUHOIUTO3, (aronuTo3. IK301uTo3. O00I0UKA WU KIETOYHAs CTEHKA.
CtpykTypa 1 QyHKUINHU KJIETOYHON CTEHKU pacTeHuM, rpuOoB

[uromnasma. [{lutockener. OqHOMEMOpaHHBIE OPTaHOMIBI KJIETKH: SHIOTUIa3MaTHYECKas

CCTh (QHC), arrapar FOJ’IB)I)KI/I, JIN30COMBI, IICPOKCUCOMBI, BAKYOJIM PACTUTCIIbHBIX KIICTOK.

CrtpoeHue u QyHKIIMH OTHOMEMOpPAHHBIX OPraHOUAOB KieTku. Kierounsrit cok. Typrop.
[TonmyaBTOHOMHBIE OPTaHOUBI KIETKU: MUTOXOHIPUH, TUTACTUIBI: XJIOPOILIACTHI,
XPOMOILIACTHI, IEHKOIUTACTHI, UX CTPOCHUE U PYHKIINH. SIIepHbIi anmapaT KIeTKH,
CTpOeHHUE U (PYHKIIHH.

HememOpaHHBIE OpraHOUIBI KICTKH: PHOOCOMBI, MUKPOTPYOOYKH, KIICTOYHBIA IIEHTP.
OpraHouibl IBMKCHUS: pECHHUYKU U KTyTHKH. CTpoeHHe U PYHKIIMU HeMEeMOPaHHBIX

JIP 4
JP 5
JP 7
JIP 9

OK-1
OK -2
OK -3
OK-6
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OpraHona0B KJICTKH

JlabopaTopHble 3aHATHSA:

JlabopaTopHas padota «CTpoeHHE KIETKU (PacTeHHUS, )KUBOTHBIE, TPUOBI) U KJIETOUYHBIC
BKITIOUYCHHUS (Kpaxmall, KApOTUHOU/IBI, XJIOPOILIACTHI, XPOMOILIACTHI ))

[TpuoOperenue onpiTa MPUMEHEHHUS TEXHUKH MUKPOCKOITMPOBAHUS TIPH BBITIOJTHEHUU
nabopaTopHbIX padboT. [ToAroToBKa MUKpOIIpEnapaToB, HAOIIOICHHE C IIOMOIIIBIO
MUKPOCKOIIA, BBISIBJICHHE PA3IMUUN MEXKy U3y4aeMbIMU O0BEKTAMHU, HHTEPIIPETAIUS
HaOII0TaeMBIX SBJICHHA, (HOPMYITHPOBAHIE BHIBOIOB

Tema 1.5. OcHoBHOe coep:kaHue JIP 5 OK-1
CTpyKTypHO- Teoperuveckoe o0yueHue: JIP 7 OK-23
¢yukuuonaabHbie | CTpoeHHE XpPOMOCOM. XPOMOCOMHBIN HA0Op KIIETOK, TOMOJIOTUYHBIC U HETOMOJIOTHYHbIC P9 OK-4,5
¢axTopsI XPOMOCOMBI, TaIJIOUIHBINA U AUTLIOUIHBIH HaObop. Hyknennossie kucnotsl. JJHK u PHK.
HACJIeACTBEHHOCTH | CTpoeHue HyKJIEMHOBBIX KUciIoT. Hykneoruasl. KommiieMeHTapHble a30THCTBIE OCHOBAHUS.

[IpaBuno Yapradda. Ctpykrypa JJHK — aBoiinas ciupans. MecToHaX0X/IeHUE U

ounonornueckune pynkuuu JJHK. [IHK-s3xcnepru3a. Bugst PHK. ®ynkuuu PHK B kitetke

IIpakTHYecKkHe 3aHATHSA:

Pemrenue 3ama4 Ha onpeaeneHue nociaeq0BaTeIbHOCTH HYKICOTHI0B
Tema 1.6. OcHoBHOE coxep:kanue JP 5 OK-1
Ipoueccnl TeopeTnueckoe odyueHue: JIP 7 OK-23
MAaTPUYHOI'O Martpuunsiii cunare3 JJHK — permukanms. [Ipuanuns! perumkanuu JJHK. Mexanusm P9 OK-4.,5
CHHTE3a peruukanuu JIHK. Penapanus IHK (nopernexatuBHas, nocTpersiexkaTuBHas). Peakunun

MaTpUYHOro CUHTe3a. [IpUHIMI KOMIITIEMEHTAPHOCTH B PEAaKLMAX MAaTPUYHOIO CUHTE3A.

JUHK u rensl. I'enernueckuii ko, ero cBoicrsa. Tpanckpunius — MaTpuuHblid cuHTe3 PHK.

Tpancnsus u e€ stansl. YcinoBus Ouocuntesa 6enka. Ctpoenue T-PHK u xonupoBanue

aMMHOKHUCIIOT. Ponb pubocom B GuocuHTE3e Oenka
Tema 1.7. OcHoBHOe coep:kaHue
Hexserounbie TeopeTnueckoe ooyueHue:
(hopMbI KU3HH Bupycsl — HeknieTouHble (POpMBI )KU3HU U 00JIUraTHbIe apa3suTsl. CTpoeHNe MPOCThIX U JP 7,9 OK 04,5

CIIO’KHBIX BHPYCOB, PETPOBUPYCOB, OakTeprodaros. XKuznennsit uki JJHK-conepxanux OK 06

Bupycos, PHK-conepxamux Bupycos, 0akrepuodaros. BUY, renatut uenosexa.
bakrepun. O0mias xapakrepuctuka. [lonstue mrramm. Bupychbl u 6akTepun: cX0AcTBa U
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pasnnuus

HpaKTI/I‘leCKI/Ie 3aHATHUSA:

Bupycublie u 6aktepuanibuble 3a00neBanus. O01IKe TPUHILIUIIBI HCIIOIb30BAHUS
JIEKapCTBEHHBIX BelecTB. OCOOEHHOCTH MPUMEHEHUSI aHTUOMOTHUKOB.
[IpencraBieHne yCTHBIX COOOIICHMI ¢ IPEe3eHTalUEeN, TOATOTOBIEHHBIX IO IEPEYHIO
HMCTOYHUKOB, PEKOMEHIOBAHHBIX ITpernojaBaTesieM

Tema 1.8.

OO0OMeH BelecTB "
npeBpaiieHue
JHEPIruHU B KJIETKe

OcHoBHOe coaep:kanue

TeopeaneCRoe oﬁyqelme:

I

AcCUMUISIIIAS U TUCCUMUJISLIUS — JIBE CTOPOHBI MeTa0onu3Ma. Tumnsl oOMeHa BEeIIeCTB:
aBTOTPO(HBIN U reTepoTpOodHBIA, a3pOOHBII 1 aHAYPOOHBINA. DHEPreTHUYeCKOe 00ecieueHue
kietku: npespatienrne ATO B 0OMeHHBIX nporeccax. DepMEeHTaTUBHBIN XapaKTep peakiuii
KJIETOYHOTO METaboIM3Ma

[lepBuuHbIl CUHTE3 OpraHMYECKUX BellecTB B KieTke. [Inactnueckuit oomeH. @oToCUHTES.
XemocuHTe3. AHa’pOOHBIN SHEpreTnYeckuii 0OMeH. AHadpoOHbIe opraHu3Mbl. bpoxenue,
aBTOTPO(HBIN U reTepOTPOPHBIN TUT MUTAaHHSL. AHAIPOOHBIE MUKPOOPTaHU3MBI KaK
00BEKTHI OMOTEXHOJIOTUH. DTalbl SJHEpreTnyeckoro oomena. I'mukonus. buonornueckoe
OKHCJIEHUE, WU KJIETOYHOE JbIXaHHUE

JP 7
JP 9

OK-4,5

Tema 1.9.
Kn3HeHHBIA UK
KJeTKH. MuTO3.
Meiio3

OcHoBHOE conep:kanue

Teopernyeckoe odyueHnue:

Krerounslii nuki, ero nepuosl u peryisauus. Ileproas! nHTepdaszbl ©X 0COOEHHOCTH.
JuddepeHumanus KJIESTKUA U apecT KIETOYHOTOo IuKia. Jlenenue kieTku — Muto3. Ctaauu
MHTO3a U MIPOUCXoasmre nporecchl. Kapnoknnes u nutoknHes. buonornyeckoe 3HayeHne
MUTO3a. Melo3 — pelyKIIMOHHOE JefieHne KieTku. Ctaauu meio3a. Meito3 — ocHoBa
nosioBoro pazmHoskenus. [loBenenue xpomocom B mero3e. Kpoccunrosep. buonornuecknii
cMbIcH Meiio3a. DddexTr Meiio3a. Melio3 B KHU3HEHHOM IIUKIIE OPTaHU3MOB

JpP 7
JIP 9

OK-45
OK-6

Konmponvnaa paboma Monexynapuwiii ypogensb 0p2anu3ayuu H#Cueo2o

Paszgea 2. Ctpoenue

U GyHKUIMH OPpraHu3mMa

Tema 2.1.
Crtpoenue
opranmszma

Conep:xxkanue

IpodeccuoHATLHO-OPHEHTHPOBAHHOE COIePKAHNE TEOPETHYECKOT0 00y YeHU sl

OZ[HOKJICTO‘IHBIG OpraHu3MBbl. KomonunanbHbie OpTraHHU3MBlI. MHOTOKJIETOYHBIC OpTraHHU3MBI.

B3aumocBs13b yacTeil MHOTOKJIETOUHOTO opranu3Ma. @yHkius. Opranbl U CUCTEMBI OPTaHOB.

JP 7
JP9
JIP 12

OK-45
OK-6
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Anmnapatsl oprasoB. ['omeocTa3 opranusma U ero nojaJep:kaHue B porecce
KHU3HEIESITEIbHOCTH.

QyHKIMOHAIbHASA CUCTEMA OpraHoB. TkaHu pacTeHuil. TkaHU KUBOTHBIX U YEJIOBEKA.
Opransl pacreHnii. Opraisl 1 CUCTEMBI OPTaHOB KMUBOTHBIX M YEJIOBEKA. 3HAYEHUE OIOPHI,
JBYKCHMS, TINTAHUS, IbIXaHUs, TPAHCIIOPTA BEILECTB, BBIACIICHUS, 3alIUThl. 3HAYCHHUE
IIPOSABIICHUS PA3APAKUMOCTH U PETYJIALAN

IIpakTHyeckoe 3ansATHE: 2

Teopus knoHanbHO-cenekTUBHOrO uMMyHurera I1. Opnuxa, .M. Meunukosa. 2

WNudeknronnbie 3a00JIeBaHUs U MHIEMUs. BakHEHUIITNE SMTUIEMUN B HCTOPUN

YenoBeyecTBa. BakimHanus kak npopuiakTika HHPEKIIMOHHBIX 3a00JICBaHUN.

IIpencraBineHue yCTHBIX COOOIIEHHH ¢ pe3eHTaluel, IOAr0TOBIEHHbBIX O IEPEUHIO

HCTOYHUKOB, PEKOMEHIOBAHHBIX IIPENOJaBaTesIeM
Tema 2.2. Conep:kanue 2 JIP 7 OK -4,5
DopMbI TeopeTnueckoe odyueHue: 2 JIP 9
Pa3MHOKeHUA ®opmbl pa3MHOKEHUS Opranu3MoB. becronoe u nonoBoe pazMHoxkeHue. Bupl 6ecrionoro AP 10
OpraHu3MoB Pa3MHOXXCHUSI: IIPOCTOC ACICHNUC HAJIBOC, IIOUYKOBAHUEC, PA3MHOXKCHHME CIIOpAMU, 2 P12

BEreTaTUBHOE pa3MHOXKEHHE, (parMeHTalusl, KIoHupoBaHue. [lonoBoe pa3MHOXKEHHE.
Tema 2.3. OcHoBHOE conepxaHue 4 JIP 7 OK -4,5
OnTorenes Teopernyeckoe odyueHnue: 4 JIP 9 OK -6
KMBOTHBIX U I'amerorenes y xuBoTHBIX. CriepMarorenes u oorees3. CTpoeHHe MOJIOBBIX KIETOK. 2 AP 10
yeJioBeKa OnogoTBopeHre U SMOpHOHAIBHOE pa3BUTHE KUBOTHBIX. [lapTeHorenes. OMOpuorenes (Ha P12

npumMepe JanuerHuka). Ctaauu sMmopuoreHesa

Poct u pa3zsutue xuBoTHBIX. [TocTamMOpuonaneHbIil nepuo. [Ipsimoe u Henpsimoe pa3BUTHE. 2

PazButue ¢ meramop(0o30M y 6€CrI03BOHOUYHBIX U TO3BOHOYHBIX )KUBOTHBIX. CTauu

MOCTAMOPHOHAILHOTO PAa3BUTHS Y KHUBOTHBIX U YeoBeka. [leproabl OHTOreHesa yeaoBeKa.

buonoruueckoe crapenue u cMepThb. I'epoHTONOTHS
Tema 2.4. OcHoBHoOe coaep:kaHue 2 JP 7 OK-4,5
OuTtorenes TeopeTnueckoe ofyueHue: 2 JIP 9 OK -6
pacreHui I'ametodut u cnopodut. PasmHoxxeHue U pa3BuTHe Bojopocieid. Pa3smMHoxeHne u pa3BuTHe ﬁg }g

CIIOPOBBIX pacTeHuil. Pa3MHOXKEeHME U pa3BUTHE CEMEHHBIX pacTeHui. Poct. Ilepuonast
OHTOI'€HEe3a paCTEHUN
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Tema 2.5.
OcCHOBHBIE

MNOHATHUA N'’CHCTHUKHU

OcHoBHOe coaep:kanue

TeopeaneCRoe oﬁyqelme:

I'eHeTHKa Kak HayKa O HACJICICTBEHHOCTH U U3MEHYMBOCTH OPTaHu3MOB. OCHOBHBIC
TreHEeTHYECKHE MMOHATHS U cUMBOJEL. ['eH. 'eHoTun. ®eHoTnn. AnieabHbIE T'SHEI.
AJlbTepHATUBHbBIC MPU3HAKU. JIOMUHAHTHBIA U PELIECCUBHBIN MpU3HAKU. ['OMO3uroTa u
rereposurota. Yucras nmuHus. [ uGpuasl. OCHOBHBIE METO/IbI T€HETHUKHU:
TUOPUIOIOTHYECKUH, ITUTOJIOTUUECKHUE, MOJIEKYISIPHO-TEHETHYECKHE

JP 7
JP 9
JIP 10
JIP 12

OK-45

Tema 2.6.
3aKkoHOMepHOCTH
HacJIeJ0BaHUsA

OcHoBHoOe coaep:kanue

TeopeaneCRoe oﬁyqe}me:

3aKOHOMEPHOCTH 00pazoBaHus raMmeT. 3akoHbl . Menzaens: MoHOTHOpUAHOE CKpELIUBaHUE.

[IpaBui0 JOMUHMPOBaHUS. 3aKOH €IMHO0Opa3us MEPBOro NOKOJIECHUS. 3aKOH paCLIeIIeHUs
IpU3HAKOB. L{UTON0rNuYecKne OCHOBBI MOHOTHOPUHOIO CKpeIMBaHus. [ unoTe3a YucToThl
raMeT. AHaNM3HpymIee ckpemuBanue. JurudpuaHoe ckpenmBanye. 3aKkOH HE3aBUCHMOTO
HaclleIoBaHus Tpu3HaKoB. [lonuruOpuiHoe HacIe10BaHUE U €0 3aKOHOMEPHOCTHU

HpaKTI/I‘IECKOC 3aHATHE:

Pemenue 3aga4d Ha ONpeaACIICHUEC BEPOATHOCTH BO3HUKHOBCHUS HACIICACTBCHHBIX IIPU3HAKOB
IIpnu MOHO-, IA-, HOJ'II/IFI/I6pI/II[HOM " aHAJIM3UPYIOUICM CKPCIIMBAHNHN, COCTABJIICHHUC
TCHOTUIIMYCCKHUX CXEM CKPCHIMBAHUA

JP 7
JP 9
JIP 10
JIP 12

OK-45
OK-6

Tema 2.7.
B3aumoneiictBue
reHOB

OcHoBHOE conep:kanue

TeopeTuquKoe oﬁyqe}me:

I'enoTum kak nenoctHas cucrema. MHOKECTBEHHOE IeiCcTBHE TeHOB. [lnefioTponusi.
MHoxecTBeHHbIN aienu3M. B3anMopeiicTBre amienbHbix reHoB. KogoMuHupoBaHue.
B3aunmoneiictBue HeasuienbHbIX reHOB. KoMmieMenTapHocTh. Dnuctas. [lonumepust

IIpakTHYeckoe 3aHATHE!

Pemenue 3agad Ha onpeieIeHne BEPOSITHOCTA BO3SHUKHOBEHMS HACIEICTBEHHBIX MPU3HAKOB
MPY PA3JIMYHBIX THUIAX B3aUMOJICUCTBUS T€HOB, COCTABIEHNE T€HOTUITMYECKHX CXEM
CKpEIIMBaHUS

JpP 7
JIP 9

OK-1.23
OK-45

Tema 2.8.
CuemieHHoe
HaCJIeOBAHHE
NMPU3HAKOB

OcHoBHOE conepxaHue

TeopeTnueckoe odyueHue:

3akonbl T. Moprana. CuerieHHOe HaclieI0BaHUE F€HOB, HAPYIICHUE CIICTUICHHUS.
XpOMOCOMHas TEOPUS HACIEICTBEHHOCTHU. [ eHeTHUEeCKOE KAPTUPOBAHUE XPOMOCOM.

JP 7
JP9

OK-1.23
OK-4,5
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Hcnons3oBanue KpOCCHUHTOBEpA AJid COCTABJIICHHUA '’CHCTUYCCKUX KapT XPpOMOCOM

HpaKTI/I‘leCK()e 3aHATHE:

Pemenne 3aaa4 Ha OonpeaAciI€HUE BEPOATHOCTH BOSHUKHOBCHUA HACIICACTBCHHBIX IIPU3HAKOB
IIpH COCIVICHHOM HaCJICAOBAaHHWH, COCTABJICHUEC I'CHOTUIINYCCKUX CXEM CKPECIIMBaHUA

Tema 2.9.
I'eneTnka moJsa

OcHOBHOe coiep:kaHue

TeopeaneCRoe oﬁyqelme:

XpOMOCOMHBI MEXaHU3M OIpEACIICHUs M10J1a. AYTOCOMBI U MOJOBBIE XPOMOCOMBI.
['omorameTHbIM ¥ reTeporaMeTHbIN 1oJ. ['eHeTndecKast CTpyKTypa MOJIOBBIX XPOMOCOM.
HacnepgoBanue npu3HakoB, CUEIJIEHHBIX € ITOJIOM

JP 7
JIP 9

OK-1.23
OK-45

Tema 2.10.
I'eneTuka
YyeJg0BeKa

OcHOBHOe co/iep:KaHue

Teopernueckoe odoyueHnmue:

KapuoTtun yenoexka. MeToabl H3y4eHUsI FTEHETUKH YEJIOBEKA: FEHEATIOTMYECKH,
OJIM3HEIIOBBIN, MTOTCHETHYECKUN, OMOXHUMHYSCKUH, TIOMYJISIIMOHHO-CTATUCTHYCCKUH.
Hacnencreennbie 3a0051eBaHUs YeIOBEKa. | eHHBIC 1 XpOMOCOMHBIE O0JIC3HH YeIOBEKA.
bonesnu ¢ HacneACTBEHHOM MPeIpacnoOKEHHOCThIO. 3HAU€HHE METUIIMHCKON T'€HETUKH B
MPEeIOTBPALICHUH U JICYSHUN TeHETHYEeCKUX 3a00JIeBaHUI YeTTOBEeKa

IIpakTHYecKHe 3aHATHSA:

Pemenue 3amau Ha onpeseneHne BEPOATHOCTH BOSHUKHOBEHUS HACIIECTBEHHBIX MPU3HAKOB,
HCIIOJIB3YsS METOAbI TCHETHKHU YCJIOBCKA, COCTABJICHUC '’CHOTUITMYCCKHUX CXEM CKPCIIVBAHUSA.
[IpeacraBneHne yCTHBIX COOOIIEHU ¢ MTPE3CHTAIMEN O HACIEICTBEHHBIX 3a00JICBaHUSIX
YesioBeKa

JpP 7
JIP 9

OK-1.23
OK-45

Tema 2.11.
3aKkoHOMepHOCTH
U3MEHYHBOCTH

OcHoBHOe cogepkanue

Teopernueckoe odyueHue:

B3aumoneiicTBre reHOTHIIA M cpeJibl IpU (OpMUpOBaHUU (eHOTHIA. FI3MEHUMBOCTh
MpU3HAKOB. KaueCcTBEHHBIE M KOJIMYECTBEHHBIE TPU3HAKU. BHIbI N”3MEHYMBOCTH:
HACJICICTBEHHAs! 1 HEHACJICICTBEHHAS.

3aKOH rOMOJIOTHUECKUX PAIOB B HacieacTBeHHOM u3menunBocty (H.W. BaBumos).
MonudukanyonHas, win GeHOTUIINYeCKasi K3MEHYUBOCTh. PoJb cpesibl B
MOIU(UKAITMOHHON N3MeHUYnBOCTH. HopMma peakiuu nmpusHaka. BapuanmoHHsli ps u
BapHallMOHHAs KpHBasi. XapaKTepUCTUKA MOIU(PUKAITIOHHON H3MEHUYMBOCTH
HacnencrBenHast, Wiy TeHOTUITMYECKAsk M3MEHUMBOCTh. KOMOMHAaTHBHASI N3MEHUYHUBOCTb.

JIP 4
JP 7
JP9
JIP 10
JIP 12

OK-1.23
OK-45
OK-6
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MyTanuoHHas “3MEHUYUBOCTb. BUabl MyTanuil: TeHHBIE, XPOMOCOMHBIE, TCHOMHBIE.
IIprunHBEl BOSHUKHOBEHMS My TallUN

IIpakTHyeckue 3aHATHA: 2

Pemenue 3aa4 Ha onpe/esieHre THUIAa MyTalllK [IPH Iepeaye HACIeACTBEHHbBIX IPU3HAKOB,

COCTaBJICHHE FEHOTUITNYECKUX CXEM CKpEIIMBaHUS
Tema 2.12. OcHoBHOE coaepxaHue 2 JIP 7 OK-1,2,3
Cenexumst Teopernueckoe odyueHue: 2 JIP 9 OK-45
OPraHu3mMoB Cenekuus Kak Hayka. MeTo/Ibl CeNeKIIMOHHOM paboThl. ['eTepo3uc u ero mpuurHBI.

HckyccTBeHHBINH 0TOOP: MACCOBBIN M MHIMBUYaTbHBINA. JTanbl KOMOMHAIIMOHHOM

cenekuun. CopT, mopoja, mraMmm

AJTOpUTMBI pellIeHre 3a]]a4 Ha ONpeAeNIeHUE BO3MOKHOTO BOSHUKHOBEHHS HACIIEICTBEHHBIX

MIPU3HAKOB IO CEJNEKIMH, COCTaBIIEHUE T€HOTUITMYECKUX CXEM CKPELIUBAHUS
Konmponsnasa paboma Cmpoenue u (hyHKyuu opeaHusma 2
Paznen 3. Teopus 3BoJI0NMH 16
Tema 3.1. Uctopusi | OcHOBHOe coaep:KaHue 2 JIP 4 OK-4,5
IBOJTIOIIHOHHOIO Teopernueckoe odyueHnue: 2 JIP 7 OK -6
yueHust IlepBsle BOMOLIMOHHBIE KOHIENIMH. | pagyanucTuyeckas sBoonMoHHas KoHuenuus JK.b.

Jlamapka. JIBrkymue cuisl 3Bosounu. Kpeannonusm u tpanchpopmusm. Crucremaruka K.

JIunHes u e€ 3HaueHue i1 (GOPMUPOBAHUS UJIEU IBOTIOLIUN

[Ipennocslikyu BOZHUKHOBEHUS 1apBUHU3MA. DBOJIOIMS BUA0B B IIpupoae. boprOa 3a

cymectBoBanue. EcrectBenHblil oTOOp. [{uBepreHius npu3HakoB U BUJ000pa30BaHueE.

OcCHOBHBIE MOJIOKEHUS] CUHTETHYECKOM Teopun »Bosonuu (CTI). Ponb 3BoOIMOHHON

TeopuH B (HOPMUPOBAHUM HAYYHOH KapTUHBI MUpa
Tema 3.2. OcHoBHOE conepxxaHue 2 JIP 4 OK-4,5
Muxkpo3Bosouus Teoperuueckoe o0yueHue: 2 JIP 7

MuKpo3BOIIOIHSA U MAKPOAIBOJIOLMS KaK 3TaIlbl 3BOJIIOIIMOHHOTO TMpoliecca. [ eneTnueckue 2

OCHOBBI BOJTIOIMHU. MyTaluy U1 KOMOMHALIMY KaK 3JIeMEHTapHBIN IBOJIIOLIMOHHBIN MaTepual.
[Tomysinus Kak 3JeMeHTapHas €AMHULA YBOJIFOLUH.

JiBrxynue cuibl ((hakTOphl) 3BOMIONMK. MyTallMOHHBINA POIecC M KOMOMHATHBHAS
M3MEHYMBOCTh. Murparus. Vzonanus nonyssiuid: reorpaduyeckast (mpocTpaHCTBEHHAs),
Ouosiornueckas (penpoyKTHBHAA).
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EcrecTBeHHbII 0TOOp — HanpaBsIomuil pakTop 3BosroIH. boprda 3a cyliecTBoBaHHE Kak
MEXaHU3M JICHCTBHSI €CTECTBEHHOTO 0TOOpa B MOMyJIAUsAX. Bua u ero kpurepuu
(mpusHakm). BumooOpa3oBaHue Kak pe3yIbTaT MUKPOIBOIIOIHH

Tema 3.3. OcHoBHoOE coepraHue 2 JIP 4 OK-45
Maxkpo3Bostouust TeopeTnueckoe o0yueHue: 2 JIP 7

MakponsBomtonus. @PopMbl 1 OCHOBHBIE HarpaBieHus: MakposBottonuu (A.H. CeBepiios). 2

[Tyt mocTrX)KEeHUST OMOIOTHUYECKOTO Tporpecca: apoMopdo3, HIuoaaanTaIys, 00mas

nererepanusi. MeTopl U3yueHUs: MAKpPOIBOJIIONNU. 3aKOH 3apOJIBIIIIEBOTO CXOACTBA (3aK0H

K. bapa). buorenernyeckwuii 3akon (2. I'ekkens, @. Miomiep). O6mue 3akOHOMEPHOCTH

(TpaBmIIa) HBONTIOIIUT
Tema 3.4. OcHOBHOe coiep:KaHue 4 JIP 4 OK -4,5
Bosuuknosenne 1 | Teopernueckoe odyueHnme: 4 JIP 7 OK -6
Pa3BUTHE *KU3HU I'unoTe3bl ¥ TeOpUU BO3SHUKHOBEHUS JKU3HU Ha 3eMJI€: KPEallMOHU3M, CaMOIIPOU3BOJIbHOE 2 JIP 9
Ha 3eMuie (CIOHTaHHOE) 3apO’KJICHUE, CTAIIMOHAPHOE COCTOSIHUE, MaHCTIepMHsi, Onomno33. Hauamno P 10

OopraHu4ecKkoi 3BoMoIuH. [losiBlIeHIE MEPBBIX KIETOK. DBOJIONMS METa00IM3Ma. DBOJIIOIHUS

MEePBBIX KJIETOK. [IpokapuoThl i dykapruoThl. [IpoucxoxkieHne MHOTOKIIETOUHBIX

opranu3MoB. Bo3HHMKHOBEHHE OCHOBHBIX I[apPCTB SyKapHOT.

OcHOBHBIE YepThI IBOJIOLUN PACTUTEIHHOTO MUPA. OCHOBHBIE YEPTHI IBOJIOLIUN KHUBOTHOTO

Mupa

IpakTnyeckue 3aHATHSA: 2

[IpencraBneHue yCcTHOTO COOOIIEHUS U JIEHTHI BPEMEHH 110 OCHOBHBIM 3Taram

BO3HUKHOBEHHUS U PA3BUTHS )KHBOTHOTO U PACTUTEIIBHOTO MUPA, TIOITOTOBJICHHBIX IO

MIEPEYHIO NCTOYHUKOB, PEKOMEHIOBAHHBIX TPETIOIaBaTEIIEM
Tema 3.5. OcHoBHOE conepxxaHue 4 JIP 7 OK-4,5
Ipoucxosxaenue TeopeTuueckoe ofyueHue: 2 JIP 9 OK -6
YyeJaoBeKa — AnTpormonorus — Hayka o yenoBeke. CucTeMaTHIecKoe MoJIoKeHne yeoBeka. CXoacTBO AP 10
aHTponoreHe3 YeNIOBeKa C )KUBOTHBIMH. OTIIMYUS YeJIOBEKa OT )KHUBOTHBIX. [IpIMOX0KIeHNE M KOMILIEKC P12

CBA3aHHBIX C HUM MIPU3HAKOB. Pa3BUTHE TOJOBHOIO MO3ra U BTOPOMl CUTHAJIBHOM CUCTEMBI.

CooTHouleHne ONOJIOTUYECKUX U COLMANIBHBIX (DAKTOPOB B aHTPOIOI€HE3e

OCHOBHBIE CTAJIH AaHTPOIIOTeHe3a. [IpUONUTEKN — IPEIKU YeIOBEKa U YeTIOBEKOOOPa3HBIX

00e3bsH. [IpoToanTpon — NpeAIecTBEHHUK YeI0BEKa. APXaHTPOIl — IPEBHEHIIINN YETOBEK.
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[TaneoanTpon — apeBHUI yenoBeK. HeoaHTpoI — yeoBEeK COBPEMEHHOTO THUIA. DBOIIOLUS
COBPEMEHHOT'0 YEJIOBEKA.

UYenoseueckue packl. OCHOBHBIE OOJIBIITUE PAChl: €BPOIICOUTHAS (€Bpa3UiiCKast), HETPO-
aBCTpajouHas (3KBaTOpHalibHas), MOHTOJIOMIHAs (a3MaTCKO-aMepuKaHckas). Bpems u
MECTO BO3HUKHOBEHUS YEJIIOBEUECKUX pac. ENMHCTBO YelnOBEUECKUX pac

IIpakTHYecKkHne 3aHATHS: 2

Bpewmst 1 myTu paccenenus 4eaoBeka no ranete. [IpucnocobaeHHOCTh YeoBeKa K pa3HbIM

yCIIOBUAM cpeabl. BnusiHue reorpaduueckoii cpeasl Ha MOp(HOIOTHIO M (PU3HOIIOTHIO

YeJI0BeKa

3amyTa JIEeHT BpEMEHH U MEHTAJIBHBIX KapT B JOpMaTe YCTHOTO COOOIIEHMS,

MOATOTOBJICHHBIX IO MEPEYHIO HCTOYHHUKOB, PEKOMEHJOBAHHBIX MPENoJaBaTesieM
Koumponvnasn 2

Teopemuueckue acnexmul 9800YUU HCUSHU HA 3eMmie
paooma
Pa3nea 4. dxosorus 26
Tema 4.1. OcHoBHOE coaepxaHue 2 JIP 7 OK-1,2,3
JKOJIOTHYECKHE TeopeTuueckoe oyueHue: 2 JIP 9 OK -6
(axkTopel ¥ cpeabl | Cpesbl OOMTaHKSA OPraHU3MOB: BOJIHAs, HA3€MHO-BO3/IyIIIHAS, [IOYBEHHAS, TP 10
KH3HU BHyTpuopranuzMeHHasi. Du3nko-xuMudeckrue 0COOEHHOCTHU Cpel OOUTaHHS OPTaHHU3MOB.

[IpucnocoOneHust OpraHu3MoB K KHU3HU B pa3HbIX cpenax. [[oHsATHe 9KOI0rH4ecKoro

¢dakropa. Knaccudukanus sxonornyeckux gaxropos. [Ipasuno munumyma FO. JInOuxa.

3akon TosepantHoctH B. lllendopna
Tema 4.2. OcHoBHoOe coep:kanue 4 JP 7 OK-1.23
Monyasiuus, Teopernueckoe o0yueHune: 2 JIP 9 OK-4,5
cooduiecTBa, DKOJIOTMYECKasi XapaKTepUCTUKA BUJIA U TOMYJISIUU. DKOJIOTUYECKasi HUIIA BUJIA. JIP 10 OK -6
IKOCUCTEMBI DKOJIOTHYECKHE XapaKTepUCTUKU Tommyisiuu. CoolIecTBa u 3KocucTeMbl. bruonenos u ero

crpykrypa (B.H. CykaueB). CBsi3u Mex a1y opranu3smMamu B 6uorenose. CTpyKTypHbIe

KOMITOHEHTBI 3KOCHCTEMBI: TPOIYIICHTHI, KOHCYMEHTHI, peAylleHThl. KpyroBopoT BemecTB U

MOTOK DHEPTUH B dKocHcTeMe. Tpoduueckue ypoBHH.

AHTPOIOT€HHbIE SKOCUCTEMBI. ATPOIKOCUCTEMBI. OTINYUS arPOIKOCUCTEM OT

OuroreorieHo30B. YpOoskocucTeMbl. OCHOBHBIE KOMITOHEHTHI YPOOIKOCUCTEM

IpakTHYecKHe 3aHITHS: 2
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Tpoduueckue nenu u cetu. OCHOBHBIE TOKA3aTENIM 3KOCUCTEMBL. buomacca u mpoayKIusi.
DKOoJIOTHYEeCKHEe TUPaMUJIbI YKcel, OnomMacchl U dHepruu. [IpaBuiio mupaMuabl SHEPTUH.
Pemenue npakTuKo-OpuEHTUPOBAHHBIX PACUETHBIX 3aJJaHUil 110 IEPEHOCY BEIIECTBA U
SHEPI'UU B SKOCUCTEMAX C COCTABJIEHHE TPOPUUECKUX LieNeH U mupamu]i OnomMaccsl U

SHEPTUn
Tema 4.3. OcHoBHoOE coepraHue 4 JIP 7 OK-1,2,3
buocdepa - TeopeTnueckoe odyueHue: 2 JIP 9 OK-4,5
riodajabHast Bbuocdepa — xxuBas obonouka 3emnu. Pa3sutue npeacrasienuit o buocdepe B Tpyaax B.1. P 10 OK-6
IKOJIOTHYeCKasI Bepnanckoro. Obnactu 6uocdeps u e€ coctas. JKuBoe BemecTBo 6nocdepsl U ero QyHKIHH
cucremMa 3aKOHOMEPHOCTH CylecTBOBaHMs Onochepbl. OcodeHHOCTH OHOoCchephl Kak r100aTbHOMI

sKocucTeMbl. [lnHaMu4eckoe paBHOBecue B Onochepe. PUTMUYHOCTD siBlicHHI B Ouocdepe.

KpyroBopoThI BelecTB 1 OMOTCOXUMHUECKUE IUKIIBI. [ J100abHBIC KOJIOTHYECKUE

POOJIEMBI COBPEMEHHOCTH M ITYTH MX PEIICHUS

IIpakTHyeckue 3aHATHA: 2

Pemrenue npakTHKO-OpPUEHTHPOBAHHBIX PACYETHBIX 33/1a4 HA OMPEeICHUE TUTOIIA M

HACAKICHUH JIJIsl CHUYKEHUST KOHIIEHTPAIMH YTIIEKHCIIOTO Ta3a B aTMOC(epe CBOET0 pEernoHa

MIPOKUBAHUS
Tema 4.4. OcHoBHOE conepxaHue 4 JIP 7 OK-1,2,3
Biausinue Teopernyeckoe odyueHue: 2 JIP 9 OK-4,5
AHTPONOTreHHBIX AHTpOIOreHHble BO3AeHCTBUS Ha Onocdepy. 3arps3HeHus Kak BUJ aHTPOIIOTEHHOTO 1P 10 OK-6
(hakrTopos Ha BO3JICUCTBUS (Xumuueckoe, puzuueckoe, buonocuieckoe, omxoowvl NPouU3B00Cmaea u
ouocgepy nompebaenus). AHTPOIIOTEHHBIE BO3ACHCTBUA Ha aTMocdepy. BozaeiicTBus Ha ruapochepy

(3aepsiznenus u ux ucmounuku, ucmowenus 600). Bosaericteus Ha murochepy (deepadayus

noussl, 8o30elicmaue Ha 20pHble Nopodd, Heopd). AHTPOTIOTEHHbIE BO3JICHCTBUS HA

OMOTHUYECKHE COOOIIECTBA (1eca u pacmumenbHble COOOUECmMEa, HCUBOMHBII MUP)

IIpodeccuoHanbHO-OPHMEHTHPOBAHHOE CO/lePKAHME PAKTHYECKOT0 3aHATHUS: 2

Penrenue nmpakTHKO-OpPUEHTHPOBAHHBIX PACYETHBIX 3a/IaHUH 1TO COXPAHEHUIO MPUPOTHBIX

PECYpPCOB CBOETO PETHOHA TIPOKUBAHUS
Tema 4.5. Bausinue | OCHOBHOe cojiep:KaHue 10 JIP 4 OK-45
CONMATLHO- Teopernyeckoe oGydeHue: 4 JIP 7 OK -6
IKOJOTHYECCKHUX 3)10p0BLe U €I'0 COCTaBJIAIOIIHUE. q)aKTOpBI, MOJOXXUTEJIbHO U OTpULIATEIbHO BIIMAIOIINC HA 2 JIP 9
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(hakTopos Ha OpraHu3M 4YesoBeKka. BpeaHbie MpuBBIYKY: TOCHeACTBUS U poduinakTuka. [Ipodiema
310pOBbe YeJI0BeKa | TEXHOTCHHBIX BO3CHCTBHI Ha 3JJ0POBBE YEIIOBEKA (JIEKTPOMArHUTHBIE 10JIsA, OBITOBas
XMMUS1, U30BITOUYHBIE ITYMBI, paJAHalUs U T.I1.). AJanTanus opraHu3Ma 4eaoBeka K akropam
OKpY2KaroIllel cpeibl. 3alUTHBIE MEXAHU3MBbI OPTraHU3Ma YeJI0BEKa. 310POBbE U
paboTOCIIOCOOHOCTD.

[Tpunuuns! popmMupoBaHus 370poBbecOeperatolero noseaeHus. Gusnueckas akTUBHOCTb U
310poBbe. I'pynmbl 310poBbsi. OCHOBBI 3aKaNUBaHusA. bHOXUMUYeCKHEe aclIeKThI
panmoHansHOTrO uTaHus. [IpaBusa 6e30mMacHOr0 UCTIONB30BaHUS OBITOBBIX TPHOOPOB U
TEXHUYECKHUX YCTPOMCTB

HpaKanecmle 3aHATHUSA:

OnpeﬂeneHI/Ie CYTOYHOI'O pallMOHA MU TAHUA

N

Coznanue MHIUBUYaTbHON MaMSATKU [0 OPraHu3alliy PalMOHAIBHON (U3nYecKon
aKTUBHOCTH

JlaGopaTopHoe 3aHsiTHE

JlaboparopHast pabota «BiusHre a0noTHYECKUX (PAKTOPOB HA YeIIOBEKA (HU3KHE U BHICOKHE
TEMIIEpaTypbl)»

N3ydyenne MexaHHU3MOB aJlaNiTaIl[ii OPraHu3Ma YeJI0OBeKa K HU3KUM M BBICOKHUM
TeMIiepaTypam U 00BbsICHEHHE MOTYYSHHBIX PE3ybTaTOB U (POPMYIHPOBAHHIE BHIBOIOB
(MMCbMEHHO) ¢ UCTIONF30BAaHUEM HAYYHBIX MMOHSATHI, TEOPU U 3aKOHOB

B kauecTBe TPUITEPOB CHUKAIOIUX PAOOTOCTIOCOOHOCTD UCIIONIb30BATh YCIOBUS
OCYIIECTBIICHHS MTPO(HECCHOHAIBHON AEATEIBHOCTH: IIIyM, TEMIIEpaTypa, pu3ndecKas

Harpyska u T.JI.

JIP 10

KOHmpOJletl}l pa60ma Teopemuqecmte acneknivl 3Kojlocuu

IIpodeccnonaibHO-OPHMEHTHPOBAHHOE COAEPKaHUeE (COoAepKaHUe TPUKJIATHOTO MOIYJIS)

Pasnea 5. buojorusi B ;KU3HHU

Tema 5.1. Conepxanue

buorexnonorun B | Teopernueckoe o0yueHue:

JKU3HU KAXKI0T0 buorexHosorus kak Hayka ¥ mpou3BoIcTBO. OCHOBHBIE HANPABIIEHHUS] COBPEMEHHOMN
OMOTEXHOJIOTHH. MeTo 1l OMOTEXHOIOTHH. OOBEKTH OMOTEXHOJIOTHH. DTHKA
OMOTEXHOJIOTMYECKUX ¥ TEHETHUECKUX dKCTIepuMeHTOB. [IpaBuiia morcka u aHanmu3a
OMOIKOIOrHYECKON HHPOPMAIINH U3 PA3TUYHBIX UCTOYHUKOB (HAyYHAs U yUeOHO-HAy4YHAas

NN AP

JIP 4
JP 7
JP9
JIP 10

OK-1.23
OK-45
OK-6
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JIUTEparypa, cpesicTBa MaccoBoil nHpopmaruu, cetb IHTepHET U apyrue)

Hp0(l)GCCI/IOHaJII)HO-OpI/IeHTI/IPOBaHH()e CoAEpPKaHUE NIPAKTUYECCKOI'0 3AHATHUA

Keiicel Ha ananu3 nHGOPMAIIUKA O HAYYHBIX TOCTHKCHHUSAX B 00JIaCTH TeHETHUECKHUX
TEXHOJIOTHH, KJICTOYHON MH)XKCHEPUH, TTUIIEBbIX OMOTEXHOJIOTHH. 3aluTa Keica:
MPEACTABJICHUE PE3YJIbTATOB PEIICHUs KEHCOB (BBICTYIICHUE C TIPEe3eHTaIIneH )

OcHoBHoOe cogepkaHue

Pa3gen 6. Buoskojiornyeckue HCCjaeI0BaHuA

16

Tema 6.1.
OcCHOBHBIE METOIbI
OMODPKO0JIOTHYEeCKUX
HccJae10BaHui

OcHoBHOe coaep:kanue

Teopernueckoe o0yueHnmue:

Hayunslit MeToa. MeTozpl OM03K0JI0IMYECKUX MCCIeI0OBaHUI: TI0JIEBbIE, 1a00paTOpHBIE,
JKCIIEPUMEHTAJIbHBIE. MOHUTOPHUHI OKPY’KAFOIIEH CPE/bl: JIOKAJIbHBIN, PETHOHAIBHBIN U
IJ100aJIbHBIH

Mertop! morcka, aHanu3a 1 00paboTKi HH(GOPMAIIUK O IPOSKTE B PA3IIMYHBIX UCTOUHUKAX

JlabGopaTopHble 3aHATHS:

ITocTraHoBKa 1€, 3a/1a4, BBIJIBUKEHNE TUIIOTE3bI, IPOBEIEHUE IKCIIEPUMEHTA O
OTIpeICNICHUIO ONTUMAJIbHBIX YCIOBUM /I pOocTa U PU3NOJIOTUYECKON aKTUBHOCTH
JPOXKKEBBIX KJIETOK. BhIsIBIICHHE 3aKOHOMEPHOCTEH, (POPMYIMpOBaHUE BHIBOJOB 1
MIPOTHO30B.

JlaGoparopHble pabOThl Ha BEIOOP IO MUHHU IPYyHIIaM:

1. BiusiHue TemnepaTypbl Ha pocTa U U3UOJIOTMUECKYIO aKTUBHOCTD JIPOACKEBBIX KIETOK
2. BnusHue yrineBoJoB Ha pocTa M (pU3HOIOTHYECKYI0 aKTUBHOCTbD JPOXKKEBBIX KIETOK

3. CoueTaHHOE BIMSHHUE TEMIIEPATYPHI U YITIEBOJOB Ha pOCcTa M (PU3HOIOTUYECKYIO
aKTUBHOCTH JIPOXIKEBBIX KIETOK

4. Pabota ¢ MEKPOCKOIIOM.

OcHoBHOE conepxaHue

10

Tema 6.2.
BuoskoJiornuecku
# JKCIIEPUMEHT

IIpakTHYeckoe 3aHATHE

00630p TeM yueOHO-HCCIET0BATENBCKUX MTPOEKTOB. BbIOOp yueOHO-HCCIeI0BATENECKOTO
MPOEKTa U3 MpeanokeHHbIX. DopMUpOBaHHE KOMaHbI TPOEKTA. AJTOPUTM BBITOJTHEHUS
MIPOCKTA.

Kaxxmast rpymina BeIOMpaeT OJIMH U3 BAPHAHTOB YIEOHO-UCCIIEIOBATEIBCKIX POCKTOB:

JIP 4
JP 7
JIP 9
JIP 10

OK-1.23
OK-45
OK -6
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1. Ormenka kayecTBa aTMOC(EpPHOTO BO3AyXa

N

Ornenka kayecTBa OYB METOJIOM (PUTOTECTUPOBAHUS

3. OueHka KayecTBa BOJ MOBEPXHOCTHBIX BOJJOEMOB 110 OPTraHOJIENITHYECKUM U (PU3HKO-

XUMHYECKHM CBOHCTBaM

4. Bnusaue [IAB Ha pocT 1 pa3BUTHE CEMSH BBICIINX PACTCHHUI

5. BnwusHue cosieBOro 3arpsa3HeHHs Ha POCT M pa3BUTHE CEMSH BBICUINX PACTEHUN
Ilepswiii 5man evinonnenus npoekma:
O6ocHOBaHME aKTyaJIbHOCTH BEIOPaHHOM TeMbl. BrIsiBIeHHE Ip0oOIeMbl HCCIIeJOBaHUS,
(dbopMypoBaHue TUNOTE3bl. BEIOOp MeTO0B HccnenoBanus. Beibop Touek ordopa npobd Ha
TeppuTopuu uccienoanus. [locranoBka neneit u 3agau uccnenoBanus. OnpeneneHue
(GbopMBI TIpeACTaBICHHUS PE3yIbTAaTOB UccienoBanms. OnpeaeseHne 3TaloB U COCTaBICHUE
IJIaHA UCCIIEIOBaHUS

JlaGopaTopHble 3aHSITHSI 6
Bmopotii sman evinonnenus npoekma: MOATOTOBKA HEOOXOIUMOM TOCY/Ibl M MaTepralia JIyst 2
HKCIEPUMEHTA, IPOBEICHUE YKCIIEPUMEHTA, IEPUOINIECKAst TPOBEPKA TCUCHUS
JKCIIEpUMEHTa/ cOOp MaTepuaa B BBIOpaHHBIX TOUKaX 0TOOpa mpod
Tpemuii sman vinonneHus npoekma. MoJlydeHre NEPBUYHBIX HIKCIIEPUMEHTAIbHBIX JaHHBIX, 2
MIPOBE/IEHUE CTATUCTUYECKOH 00pabOTKH MOTyUYeHHBIX JaHHBIX
Yemeepmolii 5man 6bINoIHEeHUs NPOeKma: BhISBIEHHE 3aKOHOMEPHOCTE!, (OpMyIHpOBaHUE 2
BBIBOJIOB M IIPOTHO30B, OI[EHKA KauyeCTBa UCCIIETYEMOT0 00bEKTa 0 pe3ysIbTaTaM
OMOPKOJIOTMYECKOT0 aHATN3a
IIpakTHyeckune 3aHATHSA 2
3ammTa npoekra. [IpescraBienue pe3yabTaToB BHIIOIHEHUS yUeOHO-UCCIIEA0BATENBCKUX 5
MIPOEKTOB (BBICTYIUICHUE C IIPE3CHTAIEH )
IIpome:xkyTouHast arTecTanus (3K3aMeH)
Bcero: 140
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3. YCJIOBUS PEAJIM3AIIAU PABOYEN TPOT'PAMMBI YYEBHOU
JUCHUMIIVIMHBI/ITPEJIMETA BUOJIOI'UA

3.1. MaTepuajibHO-TEXHHYECKOE 00ecrieueHue

Peanmzanus mporpaMmbl AUCIUTUIMHBI/TIPEIMETa TPEOYET HATHMYKS:
O6opynoBanue yueOHOTo KabuHeTa!
1.Pabouee mecTo oOyJaromerocs
2.Pabodee MecTo npenoaBaress
3.KoMrbproTepHslii cTOM
4.111ka¢bl KHUKHbBIE
5. locka
TexHuueckue cpelcTBa 00yUeHUs:
1.xoMIIBIOTED
2.TIpOEKTOP

3.9KpaH

3.2. UndopmanuonHoe odecriedeHue peaau3anuu NporpaMmmbl.
OcCHOBHbBIE MeYATHBIE U3TAHUS:

KoncrantunoB B.H., PesanoB B.I'., ®aneesa E.O. buonorus pmns mnpodeccuii u
CHEIHUAbHOCTe TEXHHUYECKOTO0 U eCTECTBEHHO-HAyyHOro mpoduiel: y4eOHUK I CTYI.

yupexaeHuit cpen. npod. oopazoBanus. — M., M3natensckuil nenTp «Akagemus», 2017r.

JlonoiHUTe/IbHbIE HCTOYHUKH:

1. benses J. K., Apimmun I'.M., Ky3ueuosa JI.H. u ap. buonorus (6a3oBsiit ypoBeHs). 10 kiacc. —
M., 2014.

2. Nonmnera A.1O. buonorus. Bech mkonpHBIN Kype B cxeMax u tadymnax. — M., 2014.

3. Jlykatkun A. C., Pyunn A. b., CunaeBa T. b. u np. buonorus ¢ ocHOBaMu 3KOJOTHA: yU4eOHUK
JUIS CTYA. yUpexaeHuil Boicil. oOpa3zoBanus. — M., 2014.

4. Huxutunckas T. B. buonorus: kapMaHHbIii cripaBoyHUK. — M., 2015.

I_[OHOJIHHTCJ'II)HLIC JJICKTPOHHBIC U3JaHUSA
http://sbio.info/ (Bcst 6uomnorus. CoBpeMeHHast OHOJIOTHSI, CTaThH, HOBOCTH, OMOIHOTEKA).

http://window.edu.ru/ (EmuHoe OkHO mocTyma K oOpa3oBaTelbHBIM pecypcam HHTepHeTa 1o

Ouomnorum).
http://www.linkstars.ru/(TecT it aOUTYpUESHTOB 110 BCEMY IIKOJILHOMY KYPCY OHOJIOTHH).
https://biology.ru/ (buosnorus B OTkpbiToM KoJUiemke. CalT COACPIKUT SJICKTPOHHBIN YUSOHHK 110

ouonorun, On-line TecThr).
http://www.edu.ru/ (buonornueckas KapTHHa MwHpa. Pa3men KOMIBIOTEPHOTO ydcOHHKa,
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pa3paboTaHHOTO B MOCKOBCKOM TOCyIapCTBEHHOM OTKPBITOM YHUBEPCHUTETE).
https://nsportal.ru/(Penkue u wucuesaromme >XUBOTHbIE PoccMM — TPOEKT IKOJIOTUYECKOTO
uentpa MI'Y um. M. B. JIomoHOCOBa).

http://kozlenkoa.narod.ru/([lyiss Tex, KTO y4uTCS caM U Y4YUT JPYTUX; OYHO M JUCTAHIIMOHHO,
OMOJIOTUM, XUMUH, IPYTUM IIPEAMETaM ).

https://may.alleng.org/d/bio/bio436.htm - snexkTponHbIil yueOHIK
https://multiurok.ru/files/eliektronnaia-viersiia-uchiebnika-dlia-spo-po-biologhii-pod-ried-
konstantinova.html — snexTponnsIit yueOHuk mox peaaknueii B.M.KoncranTuHoBa.
https://kupidonia.ru/all_viktoriny/viktoriny-po-biologii-dlya-11-klass - oxmaiiH-TecTs
https://videouroki.net/video/biologia/l1-class/ - Buaeoypokwu mo 6uoaorum
https://yandex.ru/collections/search/boards/?text=gunbeMb1%20010a0THST  —  BHACOYPOKH  TIO
OnoIorNH

https://www.youtube.com/playlist?list=PLvtJKSSESNri9jriVOx6H54v5USngRIWTr - Bumeoypoku
1o OMoJI0TUHU

[Tnardopma mucranimonHoro o0yueHust HOBOCHOMPCKOTO PEYHOT0 KOJUIEKA
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http://kozlenkoa.narod.ru/
https://may.alleng.org/d/bio/bio436.htm
https://yandex.ru/collections/search/boards/?text=фильмы%20биология
https://www.youtube.com/playlist?list=PLvtJKssE5Nri9jriVOx6H54v5USngRJWr

4. KOHTPOJIb 1 OIIEHKA PE3YJbTATOB OCBOEHMSI YYEFHOM JUCHUILIAHBI

Pe3yabTaThl 00yueHus

(I)OprI U ME€TOAbLI KOHTPOJIA U

OLICHKH Pe3yJIbTATOB 00y4YeHUs!

o smunoctHbie (PTIB mo npodeccun):

JIP 4. IIposBisitominii 1 JEMOHCTPUPYIOIIHNN YBAXKEHUE K JIFOISIM
TpyJda,  OCO3HAIOUIMM  I[IEHHOCTb  COOCTBEHHOTO  Tpyja.
Crpemsmuiics Kk GOPMHPOBAHHUIO B CETEBOM Cpelie TUYHOCTHO H
pohEeCCHOHATTLHOTO KOHCTPYKTUBHOTO «LIU(POBOTO CIIEay.

JIP 5. JIeMOHCTpUPYIOIIUMA TPUBEPKEHHOCTh K POJHOMN KYJbTYpE,
HCTOpUYECKOW MaMsATH Ha OcHOBe JoOBU K Poaune, pomHomy
HapoJy, MajJod pOJMHE, MPUHIATHIO TPAJAULMOHHBIX LIEHHOCTEH
MHOTOHaIlMOHAIbHOIO Hapojaa Poccun.

JIP 7. Oco3Haromuii MPUOPUTETHYIO IEHHOCTh JIMYHOCTH
YeNoBeKa; YBAXKAIOIMINKA COOCTBEHHYIO U YYXKYI0 YHUKAJIBHOCTH B
Pa3IMYHBIX CUTYaLUAX, BO BceX (popMax M BUAAX AEATEIHLHOCTH.
JIP. 9. CoOmoparoumii ¥ MpoNaraHIupyoOIMMi  MpaBuiIa
310poBOro M Oe3zomacHOro  oOpa3a  KU3HHM,  CIOPTa;
Mpeaynpexaalomuil 100 MPeooIeBAIONINI 3aBUCUMOCTH OT
ankoroJisi, Tabaka, ICUXOAKTUBHBIX BEIIECTB, a3apTHBIX UTP U T.1.
CoxpaHstonmi MCUXOJIOTHYECKYI0 YCTOMYMBOCTh B CHUTYaTHBHO
CJIOXHBIX WU CTPEMHUTEIILHO MEHSIOIIMXCS CUTYaITUsX.

JIP  10. 3aborsmmiics o0 3amUTe OKpYXKawolled cpemsl,
COOCTBEHHOM U Uy>KOM O€30MaCHOCTH, B TOM YHUCIIe IIU(PPOBOH.
JIP 12. Tlpunumarouuii ceMeWHbIE IIEHHOCTH, TOTOBBIH K
CO3JaHUI0 CEMbM M BOCIHUTAHHUIO JETEH; JIEMOHCTPHUPYIOLINN
HEMIPUHATHE HACWIHS B CEMbE, YyXO0Ja OT pPOAMUTEIIbCKOU
OTBETCTBEHHOCTH, OTKa3a OT OTHOILIEHUN CO CBOMMH JETbMHU U UX

(bMHAHCOBOIO COJIEPIKAHUS.

- 0ecenpl;

- 00CyXIeHus;

- IPOCKTHO-OPUCHTHUPOBAHHLIC

3ajaHuS;

- UHTCJIJICKTYaJIbHBIC UT'PBI;

- OJIMMITHaIHBIC 3aJaHUA.

Oomas Pasznen/Tema THun oeHOYHBIX MEPONPUATHIA
KOMIIEeTCHI U
Pa3nea 1. Knerka — KontponbHas pabota “MoiiekyisspHbIi
CTPYKTYPHO- YPOBEHb OpraHU3alU KUBOTO™

(pyHKIHOHAIBbHAS eIMHM LA

JKMBOI'0
OK 04,5 Tema Nel. 1. 3anonHeHne TaOIUIBI C OMMCAHUEM METOIOB
buonorus xak Hayka MUKPOCKOIMPOBAHUSI C UX JOCTOMHCTBAMHU U

HEAOCTaTKaMH.
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3amonaeHne TabIuIsl «BKIaa yYeHbIX B
pa3BHUTHE OMOJIOTHID)

OK 04,5

Tema Nel.2.
OOm1ast XxapaKTEepUCTHKA KU3HU

3amoHeHHE CPABHUTEILHOUN TaOIUIIBI
cXoAcTBa paSHI/I‘-II/Iﬁ JKHUBOT'O 1 HE )KUBOI'O

0K 01,2,3
OK 04,5
OK 06

Tema Nel.3.
Bbuosornuecku BaxHble
XUMHUYECKUE COCTUHECHU

@pOHTAIBHBIN OIIPOC

[ToaroToBka yCTHBIX COOOIIEHUIT €
Mpe3eHTalnei

Brinonuenue u 3amura 1abopaTOpHbIX paboT:
«Ompenenenne suramuaa C B IpoayKTax
UTAHUSAY,

«'unpodunbHO-rHIPOGOOHBIE CBOWCTBA
JHMIUIO0BY

0K 01,2,3
OK 04,5
OK 06

Tema Nel 4.
CrpykrypHO-(pyHKIIMOHAIbHAS
OpraHu3aIus KJIETOK

OneHuBaemasi IMCKyCCHs IO BOIIpOcam
JEKIAN

Pa3paboTka MeHTaIbHOM KapThl 110
KJIaccu(UKAIUK KIIETOK U KX CTPOSHUIO Ha
IPO- ¥ SYKapUOTHYECKHX H I10 IapCTBaM B
MUHU TPYIIax

Brinonnenue u 3amura 1adopaTopHbIX padoT:
«CTpoeHue KIeTKH (pacTeHus, )KUBOTHBIE,
rpuOBbl) M KJICTOYHBIC BKIIIOUSHHUS (KpaxMmal,
KapOTHHOU/IBI, XJIOPOTLIIACTHI,
XPOMOIIIACTHI)»,

«IIpoHunaeMmocts MeMOpaHbI (TUTa3MOJIN3,
JIETIIa3MOJTH3 )

0K 01,2,3
OK 04,5

Tema Nel.5.
CTpyKTypHO-(YHKIIMOHATIbHBIE
(bakTOopBl HACTIEICTBEHHOCTH

@pOHTAIBHBIN OIPOC

PazpaboTtka rioccapust

Pemenue 3aau Ha onpezeneHue
HOCJIEI0BATEIbHOCTU HYKJICOTH/I0B

OK 01,2,3
OK 04,5

Tema Nel .6.
[Tporieccyl MAaTPUYHOTO CHHTE3a

@pOoHTaIBHBIN OIIPOC

Tect «IIpouecchl MATPUUHOTO CUHTE3a»
Pemenue 3amau Ha onpeneneHue
MOCJIeI0BATETbHOCTH aMUHOKHUCIIOT B
MOJIEKYJIe OenKa

Pemenue 3amad Ha onpeneneHne
MIOCJIEI0BATEIbHOCTH aMUHOKHUCIIOT B
MoJieKyJe Oenka B ciiydyae U3MEHEHUs
rocienoBareabHOCTH Hykineotu 108 JTHK

OK 04,5
OK 06

Tema Nel.7.
Hexnetounsie GopMbl KHU3HU

@pOHTAIBHBIN OIPOC

[ToaroToBKa yCTHBIX COOOIIEHUM C
npe3eHTanuen (BUpycHble U OaKTepuanbHble
3aboneBanus. OOIIME TPUHIUITBI
WCIOJIb30BAHUS JIEKAPCTBEHHBIX BEIIECTB.
OCoOEHHOCTH TPUMEHEHUSI aHTUOHMOTHKOB)
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OK 04,5 Tema Nel.8. @poHTaIBHBIN OMPOC
OOMeH BelecTB U MpeBpaileHue | 3arnolHEeHUEe CPAaBHUTEIHHON TaOIHIIbI
SHEPTUU B KJIETKE XapaKTePUCTHK TUIIOB OOMEHa BEIIECTB
OK 04,5 Tema Nel.9. OO6cy>xaeHue 1mo BoIpocam JeKIHH
OK 06 JKU3HEHHBIN UK KIETKH. Pa3paboTka 1eHThI BpEMEHH )KM3HEHHOTO
Muto3. Meiio3 [IUKJIa
Paznen 2. Ctpoenue u Kontposbnas padota "Ctpoenue u GyHKIIUN
GyHKIUM opranuzmMa opranusma’’
OK 04,5 Tema Ne2.1. OuenuBaemasi TUCKyCCUS
OK 06 CtpoeHue opranmuzma Pa3paboTka MeHTaIbHON KapThl TKAHEH,
OpPTraHOB U CHUCTEM OPraHOB OpPraHU3MOB
(pacTeHusi, )KUBOTHBIE, UETIOBEK) C KPaTKOM
XapaKTePUCTUKON MX PYHKIUH
[ToaroroBka u npeACTaBICHUE YCTHBIX
COOOIIeHUH ¢ TIpe3eHTanuen (MMMYHUTET,
WH(EKIIMOHHBIC 3a00JICBaHUS, ITHICMUH,
BaKI[UHAIS)
OK 04,5 Tema Ne2.2. OpoHTaTBHBIN OIPOC
DopMBI PA3MHOKEHUS 3anonHeHne TabIHIIbI ¢ KPaTKOH
OpPraHHU3MOB XapaKTePUCTUKON U TpumMepamu Gpopm
Pa3MHOKEHHUS OPTraHU3MOB
OK 04,5 Tema Ne2.3. Pa3paboTka 1eHThI BpEMEHH C
OK 06 OHTOreHe3 KUBOTHBIX U YEJIOBEKA | XapaKTEePUCTUKOM 3TAallOB OHTOTE€HE3a
OTZIEJIbHOM TPYNION )KUBOTHBIX U YEJIOBEKa
110 MUKpOTpyImam
Tect/ompoc
OK 04,5 Tema Ne2 4. CocraBiieHnE )KM3HEHHBIX LIUKJIOB PACTEHUI
OK 06 OHTOTEHE3 pacTeHHI 0 oT/Ie7aM (MOXOBUIHBIC, XBOIICBUIHBIC,
MaropPOTHUKOBUAHBIC, TOJTOCEMEHHBIE,
MTOKPBITOCEMEHHBIE)
OK 04,5 Tema Ne2.5. Pa3pabotka rioccapus
OCHOBHBIE TOHSATHS TEHETUKH Tect
OK 04,5 Tema Ne2.6. OpoHTaTBHBIN OIIPOC
OK 06 3aKOHOMEpPHOCTH HacieAoBaHus | TecT mo Bompocam JEKIUU
Pemenue 3amad Ha onpeneneHne
BEPOSITHOCTH BO3HUKHOBEHUS
HAaCJEeACTBEHHBIX MPU3HAKOB IPU MOHO-, JIU-
, IOJIUTUOPUHOM U aHATTU3UPYIOIIEM
CKpELIMBAHUH, COCTABJICHUE
TEHOTUIIMYECKUX CXEM CKpEelllBaHUs
OK 01,2,3 Tema Ne2.7. Tect
OK 04,5 B3aunmozerictere reHoB Pazpabotka rimoccapus

Pemenue 3a1a4y Ha onpeeiieHne
BEPOSITHOCTH BOSHHKHOBCHHS

31



HaCJICACTBCHHBIX MIPHU3HAKOB IIPU
PAa3JIMYHBIX THUIIAX B38.PIMOI[CI>1CTBHSI I'CHOB,
COCTaBJICHUEC I'CHOTUIITMYCCKHUX CXEM
CKpC€IMBaHUA

OK 01,2,3
OK 04,5

Tema Ne2.8.
CrerieHHOe HacJIEIOBaHNUE
MIPU3HAKOB

Tect

Pa3zpaboTtka rioccapus

Pemenue 3amau Ha onpeneneHue
BEPOSITHOCTH BO3HUKHOBECHHS
HACJICACTBCHHBIX HpI/IBHaKOB HpI/I
CIICIIJICHHOM HACJICAOBAHUU, COCTABICHHUE
TCHOTUIINYCCKUX CXEM CerH_II/IBaHI/Iﬂ

OK 01,2,3
OK 04,5

Tema Ne2.9.
I'eneTuka nona

Tect

Pa3pabotka rioccapus

Pemenue 3a1a4 Ha ornpe/esieHue BEPOSITHOCTH
BO3HUKHOBEHUS HACJIECTBEHHBIX MPU3HAKOB,
CLIETIJICHHBIX C [10JIOM, COCTaBJICHUE
TFeHOTUIINYECKUX CXEM CKpEIMBaHU

OK 01,2,3
OK 04,5

Tema Ne2.10.
['eHeTnka yenoBeka

Tect

Pazpabotka rinoccapus

Pemenue 3ana4 Ha onpeiesieHnEe BEPOATHOCTU
BO3HUKHOBEHUS HACJIEJCTBEHHBIX IPU3HAKOB,
UCIIOJIB3YSl METO/Ibl TEHETUKH YEJIOBEKA,
COCTaBJICHHE T€HOTUIINYECKUX CXEM
CKpEIIUBAHUS

[ToaroroBka yCTHBIX COOOIIEHUN €
IIPE3EHTALUEN O HACIEICTBEHHBIX
3a00JIeBaHUAX YEJIOBEKa

OK 01,2,3
OK 04,5
OK 06

Tema Ne2.11.
3aKOHOMEPHOCTH U3MEHUYUBOCTH

Tect

Pemenue 3agau Ha onpeneneHue Tuna
MyTallUU [IPU NIepeaade HaCIeACTBEHHBIX
IIPU3HAKOB, COCTABJIEHNE N'€HOTUITMYECKUX
CXeM CerHII/IBaHI/Ifl

OK 01,2,3
OK 04,5

Tema Ne2.12.
Cenekuus opraHu3MOB

Tect

Pa3paboTtka rioccapus

Pemenwue 3a1a4y Ha onpe/iesieHre BO3MOXKHOTO
BO3HUKHOBCHUA HACJICACTBCHHBIX IIPU3HAKOB
IO CEJICKITNHN, COCTABICHHE TCHOTUITUICCKIX
CXEM CKpEIIMBaHU

Pa3znen 3. Teopusi 3BoJIIOIUA

KonTponbHas pabora “Teopernueckue
aCIIeKTHI DBOJIIOINH JKU3HU Ha 3emie”’

OK 04,5
OK 06

Tema 3.1.
HcTopust 2BOMIOLIMOHHOTO yUEHUS

@pOHTAIBHBIN OIIPOC
Pa3pa0oTka JeHThl BpeMEHU pa3BUTHUS
3BOJIIOLIMOHHOTO YYEHHUS

OK 04,5

Tema 3.2.

@pOHTAIBHBIN OIIPOC
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MuxkposBontonus Pazpabotka rioccapus TepMUHOB
OK 04,5 Tema 3.3. OnenuBaemas 1UCKyccus
MakposBontonus Pa3pabotka rioccapus TEpMHUHOB
OK 04,5 Tema 3.4. OpoHTaTIBHBIN OIPOC
OK 06 Bo3HukHOBEHME U pa3BUTHE IToaroroBka M NpeACTaBICHUE YCTHOTO
KU3HHU Ha 3emJie COOOIIIEHUS U JICHThI BpEMEHU
BO3HUKHOBEHUS U PAa3BUTHS )KUBOTHOTO U
PacTUTEIHLHOTO MUpa
OK 04,5 Tema 3.5. OpoHTaTBHBIN OIIPOC
OK 06 [IpoucxoxaeHue yenoBeka — Pa3paboTka 1eHT BpeMEHU U MEHTAIBHBIX
aHTPOIOTeHE3 KapT Ha BBIOOD:
“DBOIOLMST COBPEMEHHOTO YeJIOBeKa”,
“BpeMs 1 IyTH pacCesICeHHsI YEI0BEKA 110
ianere”, “BiusiHue reorpadudeckoit cpeas
Ha MOPQOJIOTHIO U (PU3HOJIOTHIO YeJIOBEeKa”,
“UenoBeyeckue packl’”’, 00CyKIeHUE
Pasnen 4. Dxosorus KoutpoJsbHas padora “Teopernueckue
acleKTbl IK0JI0run”
0K 01,2,3 Tema 4.1. TecT mo skoJorHYecKuM GaKkTopam U cpeiam
OK 06 Dkosorudeckue GpakTopsl U JKU3HU OPTaHU3MOB
Cpelbl KU3HU.
0K 01,2,3 Tema 4.2. CocraBiieHHE CXEM KPyTroBOPOTa BEILIECTB,
OK 04,5 [Monynsauus, coob1ecTna, UCIIONIb3Ysl MaTEPHUAJIbI JICKLUU
OK 06 9KOCHUCTEMBI PelreHne npakTuKO-OpUEHTUPOBAHHBIX
pacueTHBIX 3aJJaHUil 110 TIepeHOCy BEIIeCTBA U
SHEPTUU B DKOCUCTEMAX C COCTaBIECHUE
TpOPUYECKUX IeNeH 1 MHupaMul OMOMacChl U
SHEPruu
OK 01,2,3 Tema 4.3. OueHnBaemast TUCKYyCCHS
OK 04,5 buocdepa - rmodanbHast Tect
OK 06 HKOJIOTHYECKAsi CHCTEMA Perrenne nmpakTHKO-OpUEHTHPOBAHHBIX

pacyeTHBIX 3a7]a4 Ha ONPEAEIICHUE II0IA N
HaCaXJICHUH /ISl CHIDKEHUS KOHIIEHTPAIIUU
YTIEKUCIIOTO Ta3a B aTMOc(epe CBOEro
peruoHa mpoKUBAHUS
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