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1. HOACHUTEJBHAS 3AIIUCKA

PabGouass mporpamma  oOmieoOpa3oBaTeabHON  y4eOHOW  MUCHUATIINHBI
«buosorus» mnpenHazHadyeHa g u3ydeHus buosormm B UepemMxoBCKOM
ropHoTexanueckoM kojutemke uM. M.U. IllagoBa, peanmsyromniemM 00pa3oBaTEIbHYIO
porpaMmy CpemHero oOmero o0pa3oBaHWsS B MpEJeiaax OCBOSHUS IPOTPAMMBI
NOJATOTOBKM CIIELUAIMCTOB CPEIHETO 3BEHA M0 criennanbHOoCTH 21.02.15 OTKpbITHIE
ropubie padoThbl Ha 6a3e OCHOBHOI'O O0IIEro 0Opa3oBaHUsI.

Conepxanue paboueid nporpamMMmbl «buosorusi» HarpaBieHO Ha JOCTHXKEHUE
CIIEIYIOLINX LEIICH:

—  Ilonmyuenne QyHAaMEHTANBHBIX 3HAHUW O OWOJOTMYECKHUX CHCTEMAax
(Knerka, Opranuzm, Ilonymsmus, Bwua, Oxocucrema); HCTOpUsS PpPa3BUTHUS
COBPEMEHHBIX MPEJCTABICHUN O JKUBOM NPUPOJIC, BBIJAIOIMIMXCS OTKPBITUSIX B
OMOJIOTHUECKO HayKe; poyid OMOJIOTHYECKO Hayke B (POPMHUPOBAHUN COBPEMEHHOM
€CTECTBEHHOHAYYHON KapTUHBI MUPa; O METOIaX HAYYHOTO O3HAHUS;

—  OBJIAJICHUS YMEHUSIMU JIOTUYECKU MBICIUTh, OOOCHOBBIBATH MECTO U
pOJIb OMOJOTMYECKUX 3HAHUN B NMPAKTUYECKON NEATEILHOCTH JIOACH, B pa3BUTUU
COBPEMEHHBIX TEXHOJIOTUM; OMpPEAENATh >KUBbIE OOBEKThl B MPUPOJE; MPOBOAUTH
HAOJIIOICHUS 32 YIKOCUCTEMAMHU C LI€JIbIO UX OMMCAHUS W BBISABICHUS €CTECTBEHHBIX U
AHTPOIMOTEHHBIX W3MEHEHUH; HaXOAUTh U aHAIM3UPOBATh MH(DOPMAIMIO O KUBBIX
00BEKTAX;

—  pa3BUTHE MO3HABATEIbHBIX HWHTEPECOB, WHTEIUICKTYAJIbHBIX U
TBOPUYECKUX CHOCOOHOCTEH OO0ydYaromMXcsi B IMPOLECCE M3YYCHUS OMOIOTHYECKUX
SIBJICHUH; BBIJAIOIINXCA JOCTHKEHUI OMOJIOTHH, BOIICAIINX B OOIIEYEIOBEUECKYIO
KYJbTYpPY; CJIOXKHBIX U MPOTUBOPEUUBBIX MYTEW PA3BUTHUSI COBPEMEHHBIX HAYyUHBIX
B3IJISIIOB, WUJIEM, TEOpUM, KOHLENIUH, Tunote3 ( O CYIIHOCTH U MHPOUCXOKIACHUU
YKU3HU YE€JIOBEKa) B X0/ padOThI C Pa3IMYHBIMUA UCTOYHUKAMU UH(OpMAIUY;

—  BOCIUTaHUE YOEKJEHHOCTH B BO3MOKHOCTH MO3HAHUS KUBOW MPUPO/IBI,
HEOOXOJAMMOCTH PAIlMOHAILHOTO MPHUPOAOINOIb30BaHUS, OEPEKHOIO0 OTHOILIEHUS K
IPUPOAHBIM pECypcaM U OKPYKaIoIIeH cpesie COOCTBEHHOMY 3710POBBIO; YBAXKEHUS K
MHEHHIO OTMOHEHTA MPH 00CYKACHUN OHOJIOTHYECKHUX MPoOIIeM;

—  Hcnonb3oBanne npuOOPETEHHBIX OMOJOTHYECKMX 3HAHUA U YMEHHUH B
MOBCEIHEBHOM JKM3HU JUIsI OLEHKU TMOCIEJICTBUI CBOEH JIeSITENbHOCTH (U
JEATEeIIbHOCTH JPYTUX JIIOJEH) MO OTHOIICHUIO K OKpYXKalolllel cpefe, 370pOBbIO
OpYruxX JoJed U coOCTBEHHOMY 370pOBbIO; OOOCHOBAaHHME U COOJIIOJICHHE MEp
npouiiakTukd 3a00J7€BaHUM, OKa3aHHWE IMEepPBOM MEAUIMHCKOM TOMOIIM MpH
TpaBMax, COOIOJICHUIO MTPaBUJI MOBEICHUS B IPUPO/IE.

PabGouass nmporpamma yuyeOHOW AMCHMIUIUHBI «BUONOTHUS» ONpENeNsieT
colepxaHue y4eOHOro maTepuana, IMOCJIEI0BATEIbHOCTh €ro  HM3y4YeHWs,
pacnpejielieHdss y4eOHbIX 4acoB, TEMATUKy WHAMBUAYAIbHBIX MPOEKTOB, YUUTHIBAS
cHenu(puKy MOPOrpaMMbl TOJATOTOBKM  CIEHUATUCTOB CPEIHEro 3BEHa IO
cnenuanbHOCTH 21.02.15 OTKpBITHIEC TOPHBIE PA0OTHI

N3yuenue oOmieoOpazoBarenpHON  yueOHOW nuctuiuinHbl  «buosorus
3aBeplIaeTca MOJABEACHHE WUTOroB B (opme au(p¢epeHIIHPOBAHHOIO 3a4YeTa B
paMKax MpPOMEXYTOYHOM arrectauuu CcTyJeHToB B mpouecce ocBoeHus IIIICC3 c
MOJIY9€HUEM CPETHEro 00IIero 00pa3oBaHusI.



B komnemxe Ha ocBoeHue yuyeOHOW — aucuuiUinHbel «buosorus» B
COOTBETCTBMM C€ YYEOHBbIM IUIAHOM HPOrpamMMbl MOJATOTOBKM CHELUAIMCTOB
cpenHero 3BeHa mno cneuuanbHOCTH 21.02.15 OTKpBITHIE TOpPHBIE PadOTHI
OTBOAMUTCS 55 yacoB (MakcuMaibHasi yueOHasi Harpy3Ka):

— Ha obazamenbHble AYOUmMOpPHbBIEe 3aHAmMUA omeooumcs 36 uacos, 6 mom
yucne Ha npakmuueckue (nabopamopnvie) paovomuwt 10 uacos;
— Ha camocmoamenvHble padomusl omsooumcs 19 uacoe.

2. INJIAHUPYEMBIE JIMMHOCTHBIE, METAIIPEJIMETHBIE 1
MPEIMETHBIE PE3YJIBTATBI OCBOEHUS YYEFHOM JUCIUILIUHBI
(BHOJIOI'nus)

OcBoenne coaepx anusi yuyeOHOW aucuumiuHbl «buosorus, obecreunBaeT
JOCTHKEHHUE CTYIEHTaMU CJIEYIOIIUX Pe3yabTaTOB:

JIMYHOCTHBIX:

. c(OpPMUPOBAHHOCTh YYBCTBO TI'OpPJOCTU U YBAXEHHUsSI K HUCTOPUSM H
JOCTUKEHUSIM OTEUYECTBEHHOM OMOJIOrMYECKONM HAYKH; UMEET IPEACTaBICHUE O
LIEJIOCTHOW €CTECTBEHHOHAYYHOM KapTUHE MUPA;

. NOHMMAaHHE B3aUMOCBSI3U M B3aMMO3aBHCHUMOCTb €CTECTBEHHBIX HayK,
UX BIMSHUE HA OKPYKAWOILIYI0 Cpeay, SKOHOMMUYECKYIO, TEXHOJOTHYECKYIO,
COLIMATIBHYIO U 3THUECKYIO c(hepy AesITEIIbHOCTH YEI0BEKa,

. CIOCOOHOCTh HMCHOJB30BaTh 3HAHUS O COBPEMEHHON HAYYHOU KapTHHE
MuUpa B 0Opa3oBaTeNbHOM M MPOPECCHOHATBHON JESATENBHOCTH, BO3MOXKHOCTHU
uHGOPMAIIMOHHOMN Cpe/Ibl It 00ecTeyeH s MPOTYKTUBHOTO CaMO00pa30BaHus;

. BJIaJICHUE KYJIBTYpOM MBIIUIEHUS, CIOCOOEH K O0OOIICHHIO, aHAIH3Y,
BOCHPUATHIO MH(POpPMAIMK B OOJIACTH €CTECTBEHHBIX HAYK, MOCTAHOBKHU II€JIU H
BBIOODY TyTeH ee JOCTHXEeHUs B podeccuoHaibHol cdepe;

. CIIOCOOHOCTh PYKOBOJCTBOBATbCSI B~ CBOEM  JESATEIBHOCTU
COBPEMEHHBIMM TNPUHIMUIAMM TOJEPAHTHOCTH, JAHAJIOra M  COTPYJHUYECTBA;
TOTOBHOCTb K B3aMMOJIEHCTBUIO C KOJUIETaMu, paboTe B KOJIJIEKTHUBE;

. TOTOBHOCTh HCIIOJIb30BaTh OCHOBHBIE METOJbI 3aIUTHI OT BO3MOYKHBIX
MOCJICACTBUN aBapuii, KaracTpo®d, CTUXUMHBIX OCIACTBUIA;
. oOyaaHue HaBbIKaMu Oe30macHOW padOThl BO BpEMsl MPOEKTHO-

UCCIICJIOBATEIILCKOH M OKCIICPUMEHTAIBHON JIEATEIbHOCTH, IPU HCIIOIH30BaHUH
71a060paTOpHOTO 00OPYOBAHUS;

. CIIOCOOHOCTh HCITIOJIb30BaTh TNPUOOPETCHHBIE 3HAHWS W yMCHHS B
NPAKTHYECKON JIEeITeIbHOCTH M TIOBCEAHCBHOW KU3HU IS COOJIFOJICHUS MeEp
pOo(UIAKTUKNA OTPABJIICHHN, BUPYCHBIX U IPYruX 3a00JIeBaHUM, CTPECCOB, BPEAHBIX
NPUBBIYCK (KYpEHUS, aJIKOTOJIM3Ma, HAPKOMAHWH); TIPABHII TIOBEICHUS B TIPUPOTHOM
cperne;

. TOTOBHOCTh K OKa3aHHIO MEPBOW MOMOIIM MPH TPaBMax, MPOCTYIAHBIX U
IpyruX 3a00JCBaHUSIX, OTPABICHUSX MMUIICBHIMU MPOIYKTAMHU;

MeTanpeaMeTHbIX:



. OCO3HaHUe COLIMAJIbHON 3HAYUMOCTHU CBOEH
npodeccun\crienuaibHOCTH,  OOJaJaHWEe  MOTHUBAME K  OCYIIECTBICHUIO
npoecCuoHaNBEHOM NESITEIbHOCTH;

. NOBBIIICHHE HWHTEIUVIEKTYaJbHOTO YpPOBHS B TPOIECCe HU3YyYEHHUs
OMOJIOTHYECKUX SIBJICHHI; BBIJAIOUIMXCA JOCTHKEHHM OWOJIOTHH, BOIIEAIIMX B
0O0IIIeYeTIOBEUECKYI0 KYIbTYPY; CJOXKHBIX W MPOTUBOPEUYUBBIX IyTEeH pa3BUTUA
COBPEMEHHBIX HAYYHBIX B3IJISAOB, UICH, TEOPUd, KOHUEIIUN, TUIIOTE3 (O CYLIHOCTH
U TIPOUCXOKICHUU >KU3HU, YEJIOBEKAa) B X0Jie pa0dO0Thl C Pa3IUYHBIMU UCTOYHUKAMHU
uHpopMamu;

. CIIOCOOHOCTh OpPTraHU30BBIBATH COTPYAHUYECTBO €IUHOMBIILIEHHUKOB,
B TOM 4YHCJE C MHCHOJB30BaHHEM COBPEMEHHBIX UH(OPMAIMOHHO-
KOMMYHUKATHUBHBIX TEXHOJIOTU;

. CIIOCOOHOCTh TMOHUMATh MPHUHIUIBI YCTOMYUBOCTH U MPOAYKTHBHOCTH
KUBOW TPUPOJIBI, MYTH €€ M3MEHEHHs MOJ BIMSHUEM AHTPOIIOTCHHBIX (PaKTOPOB,
CIIOCOOHOCTh K CHUCTEMHOMY aHaJIW3y TIJIO0AJbHBIX 53KOJOTHYECKHX MpoOeMm,
BOMPOCOB COCTOSIHUSL OKPYXAlOIIe cpeabl M PalUOHAIbHOTO HCIIOJIb30BAHUSA
IPUPOJIHBIX PECYPCOB;

. yMEHHE OOOCHOBBIBATb MECTO U pOJb OHOJOTWYECKUX 3HAHUNA B
IIPAKTUYECKOM  JEATEIIbHOCTH JIIOAEH, pPa3BUTUE COBPEMEHHBIX TEXHOJIOTHN;
ONPENENATh )KUBbIE O0BEKTHI B MPUPOJIE; MPOBOJUTH HAOIIIOACHUS 32 SKOCUCTEMAMHU
C LIETIbI0 X OMMCAHUS U BBISIBJICHUS €CTECTBEHHBIX W AHTPONOTE€HHBIX U3MEHEHHI;
HAXOJIUTh U aHATU3UPOBATh HHPOPMAIIUIO O KUBBIX O0BEKTAX;

. CIIOCOOHOCTh MPUMEHSITh OMOJIOTMYECKUE U IKOJOTUYECKHE 3HAHMS IS
aHaIM3a NPUKIAJHBIX POOJIEM X035UCTBEHHOU e TEIbHOCTH;

. CIIOCOOHOCTh K CaMOCTOATEIbHOMY TMPOBEACHUIO HCCIEAOBAHUM,
MOCTaHOBKE €CTECTBEHHO-HAYyYHOTO AKCIIEPUMEHTA, UCIIOJIb30BAHUIO
UHGOPMAIIMOHHBIX TEXHOJIOTUH JIJIsl peLICHHsI HAYyYHbIX U IPO(EeCCHOHATBHBIX 3a/1a4;

. CHOCOOEH K OIEHKE ATHYECKUX ACIEKTOB HEKOTOPBIX HCCIICOBAHUN B
obJsactTu 6MOTEeXHOJIOTHH (KIIOHUPOBAHKE, UCKYCCTBEHHOE OIJIOIOTBOPEHHE).

npeAMeTHbIX:

. c(OpPMUPOBAHHOCTh MPEACTABICHUH O POJIM U MeCTe OHOJIOTUU B
COBPEMEHHON Hay4yHOW KapTUHE MHpa; [OHHUMAHHE pOJM OHOJIOTUU B
dbopMHpOBaHUU Kpyrozopa W (PYHKIHUOHAIBHOW TPAMOTHOCTH JUISl PEIICHUS
MPaKTUYECKUX 3a]1ay;

. BJIAJICHUE OCHOBONOJATAIOUMMU TOHATUSAMU M TNPEJICTABICHUSMU O
YKUBOM NIPUPOJIE, €€ YPOBHEBOM OpraHu3anueil U 3BOJIIOLMH; YBEPEHHOE M0JIb30BAaHUE
OMOJIOTMYECKON TEPMUHOJIOTUEN U CUMBOJIMKOM;

. BJIaJICHUE OCHOBHBIMU METOJIAMU HAYYHOT'O MO3HAHMUS, UCTIONIb3yEMbIMU
npu OMOJIOTMYECKUX HMCCIEIOBAHUAX >KUBBIX OOBEKTOB M AKOCHUCTEM; OINHCAHHEM,
U3MEpEeHHeM, MPOBEACHHUEM HAOIOJCHUI; BBISBICHHE U OLEHKA aHTPOMOTCHHBIX
V3MEHEHUN B IPUPOJE;

. c(hOpMUPOBAHHOCTh YMEHUU OOBSCHATH PE3YJIbTAThl OHMOJOTHYECKUX
HKCIIEPUMEHTOB, pelIaTh II€MEHTapHbIe OMOJOTHUECKHE 3a/1a4H;



. c(OpPMUPOBAHHOCTh COOCTBEHHBIX MO3UIUI 1O OTHOLICHUIO K
Oouonornueckor MHPOpPMAIMH, MOJy4aeMO U3 Pa3HBIX MCTOYHUKOB, TTI00AIHHBIM
HKOJIOTMYECKUM MTPOOIEMaM U MyTSIM UX PELICHHUS.

3. CTPYKTYPA U COJEP)KAHUE YYEFHOU JUCIHUILIVHBI

3.1. O0bem y4eOHOI TUCUMIIJIMHBI U BU/bI Y4e0HO# padoThl

Bun yuyeOHoii padoThl Odven
yacoe
MaxkcumanbHas ydeOHas HArpy3Ka: 55
O0s13aTe/ibHBIC Ay IMTOPHbIE 3AHATHS, 36
B TOM YHCJIE:
npakTudeckue (1adopaTtopHbie) pabOThHI 10
CamocrosiTesibHBIE pa0OTHI 19
IIpome:xxkyTouHas arrectauus B hopMme JugdepenyuposanHo2o 3aiema




3.2. TemaTH4yeCcKHuil IJIAH U COAeP:KaHUE YIeOHOH JUCHUIIMHBI «buosorus»

HaumeHoBaHue pa3genos Ne Copep:xanue y4e0HOIr0 MaTepHaJia, JIa00paTOPHbIe U MPaAKTHYeCKHe Pa0oOThI, O0Bem Tpnveuanue
H TeM 3aHATHS CaMOCTOSITeTbHAsI pa00Ta CTYIeHTOB 4acoB
1 2 3 4 5
IIEPBBIH CEMECTP 36 uacos
2

Benenne. Osunaxomnenue ¢ OUOIOSUYECKUMU CUCMEMAMU PA3ZHO2O0 YPOGHA:
KIemKOU, OpP2aHu3MoM, RONYIayuel, sKocucmemotl, ouocgepou. Onpedenenue ponu
obuonocuU 8 YoPMUPOBAHUU COBPEMEHHOU eCIECMBEHHO-HAYYHOU KAPMUHbL MUPA U )
npaxmuueckol desmenvHocmu aodeu. OOyueHue coO0OeHU0 NPagull NOGeOeHUs 8

BBenenue 1 npupoode, 0OepedCHOMY OMHOWEHUIO K OUONo2UYecKUM 00beKkmam (pacmenuam u
HCUBOMHBIM U UX COOOWeCm8am) U ux oxpare.
Camocmoamenvuasn paooma Ne 1: Iloocomosums doxnao na memy « Onpedenenue
poau buonocuu 8 GopMUpPOBAHUU COBPEMEHHOU eCMeCmE8eHHO-HAYYHOU Kapmunbl 1
MUPA U NPAKMU4ecKoll 0esimenbHOCU H00etly.

Pa3zoen 1. 3

Yuenue o knemxe.

XuMHYecKasi OpraHu3alus KIeTKU. Yuernue npogooums cpasHenie XumMuieckoll

Tewma 1.1 OP2aHU3AYUU HCUBBIX U HeAHCUBBIX 00bekmos. Tlonyyenue npedcmasienus o poau 5
Op2AHUYeCKUX U HeOP2AHUYECKUX Beujecme 6 KilemkKe.

XumMnyeckasi OpraHu3aums KjieTKH 2

Camocmoamenvhasn paboma Ne 2: no02omosums coodujenue Ha memy 1
«Heopeanuueckue gewjecmsa 8 Kiemxe u ux pojiby
Ctpoenne n GyHKIMM KJIETKH. H3yueHue cmpoenus Kiemok 3yKapuom, CmpoeHus
U MHO2000pa3Us KIeMOK pacmeHutl U HCUBOMHBIX C NOMOUBIO MUKPONPENApamos.

Tema 1.2 Habmiooenue kiemox pacmenuil u 3#CUBOMHBIX NOO MUKPOCKONOM HA 20MOGbIX 2

Crpoenne u GyHKIMH KIETKH. 3 MUKponpenapamax, ux onucatue.

Camocmoamenvuasa pavoma Ne 3: [Ipucomosnenue u onucanue MUKponpenapamos 1
KAEmOK pacmeHuil.
OOMeH BelecTB M IpeBpallleHHe JHEPTUU B KiIeTKe. Yuenue cmpoums cxemol

Tema 1.3 aHepeemuueckoeo obmena u oOuocummesa oOenxa. Illomyuenue npeocmasnenuss o 2

OO0MeH BelecTB U MpeBpalleHne 4 npocmpancmeennou cmpykmype oenxa, moaexyn JJHK u PHK.

JHEPIruM B KJIETKe

Camocmoamenvuaa padoma Ne 4: Oxapaxmepuzosamv C6emogyl0 U MeMHOBYIO
¢aszvl homocunmesa.
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Tema 1.4
Ku3HeHHBIH UK KJIeTKH.

IIpakTnueckas (aadopatopHasi) padora Ne 1: Cpasnenue cmpoenus kiemox
PacmeHull u HCUGOMHBIX NO 20MOBbLIM MUKPONPENapaman.

Camocmoamenvnas paboma Ne 5: pucynox cmpoenue Kiemokx, QyHKyuu
0p2anoudos

Pazoen 2.
Opzanusm. Pazmuooicenue u
UHOUGUOYATIbHOE Pa3sumue

Op2aAHU3MOE6.
Pa3zmHokeHnne OPTraHU3MOB. Osnadenue 3HaHUAMU O PA3SMHOJMCEHUU KAK O
BadICHeliUleM CBOUCMBE HCUBLLX OpcaHU3IMOo8. Ymenue camocmosmenvro naxooums
Tema 2.1 OMmauduAa Mmumosa om M€ﬁ03a, onpe()eﬂﬂﬂ I60JIIOYUOHHYIO POJIb dMUX 81008 OeleHUs.

Pa3mHokeHHe OPraHu3MoB.

KlemkKu.

Camocmoamenvuasa padboma Ne 6: npucomogums npezeHmayuio no meme: «Mumo3s
u Meiios»

IIpakTnyeckas (1aboparopHas) padora Ne 2: Buiasnenue u onucanue npusHaxkos

Tema 2.2 cxoocmea 3apooviuiell Yenoseka U Opyeux NO36OHOUHLIX KAK OOKA3AMENbCMEO UX
Wnpusuayanbuoe passutue 260IOUUOHH020 POOCMEA
opraHusma. N
Camocmoamenvuasn padboma Ne 7: Cocmasumv Kpocceopo no u3yyeHHou meme.
Pas3zoen 3.

OCHOGbl 2eHemUKU U ceyiekyuu.

Tema 3.1
3aK0HOMEPHOCTH U3MEHYHBOCTH.

3aKOHOMEPHOCTH U3MEHYHBOCTHU. O3HaAKOMIEHUE ¢ HACTIeOCMBEHHOU U
HeHACIe0CMEEeHHOU USMEHUUBOCMBIO U ee DUON02UYECKOU PObIO 8 IGOTIOYUU
arcusoeo mupa. Ilonyuenue npedcmagnerus o c8A3uU 2eHeMuKY U MeOUYUHbI.
O3HakoMmaeHue ¢ HACTeOCMBEeHHbLIMU DOe3HAMU Yel08eKd, UX NPUHUHAMU U
npogunaxmuxou. H3yuenue 6nusHUA AIKO20IUSMA, HAPKOMAHUU, KYPEHUA HA
HacneodcmeeHHOCmb Ha 8udeomamepuaine. AHanu3 oeHomunuueckol usmMeH4UgoCcmu.
Buvisgnenue mymaeenos 6 okpysscaioweil cpede u KOCBeHHASL OYEHKA BO3MONCHO20 UX
BIUAHUS HA OP2AHUSM.

Camocmosmensnas paooma Ne 8: Peuiernue eenemuyeckux 3a0a4

Tema 3.2
OCHOBBI ceJIeKIIUM pacTeHuid,
SKMBOTHBIX 1 MUKPOOPTaHU3MOB

OCHOBBI ceJIeKIIUM PACTEHHUI, 3)KHBOTHBIX M MUKPOOPTraHU3MOB.

Ionyuenue npedcmasnenus o0 2eHemuke KAk O MeOPemMu4eckol OCHOGe CeneKyuu.
Paszsumue memanpeomemnuvix ymeHull 8 npoyecce HAX0HCOeHUs HA Kapme YeHmpos
MHO2000pa3Us U NPOUCXOHCOEHUS KYAbMYPHLIX PACMEHUL U OOMAUHUX HCUBOMHBIX,
omxpeimuix H.H.Basunogvim. H3yuenue memooos 2ubpuousayuu u UCKyccmeeHHo20
ombopa. Ymenue pazdupamvcsa 8 IMuieckux acnekmax HeKomopuvix 00CMUICeHull 8
OUOMEXHON02UU: KIOHUPOBAHUU HCUBOMHBIX U NPODIeMAX KIOHUPOBAHUS Yello8eKd.
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O3Hnakomnenue ¢ OCHOBHbIMU OOCMUNCCHUIMU COBPEMEHHOIZ celleKyuu KyJionypHovlx
pacmeHud, OOMAULHUX HCUBOMHBIX U MUKPOOP2AHU3IMOB

Camocmoamensnasn pavoma Ne 9: 3anonnume mabauyy

Paszoen 4.
Ilpoucxoorcoenue u pazgumue dHcu3Hu
Ha 3emne. DeonIOUUOHHOE YUEHUE.

Tema 4.1
IIpoucxoskaeHne U HAYAIbHbIE 3TANbI
Pa3BUTHSA KU3HU HA 3eM.JIe.

10

I[poucxoxknenne W HavajdbHbIE ITANBI Pa3BUTHS KU3HH HA 3emie. Ananus u
OYEHKA PA3TUYHBIX 2UNOMe3 NPOUCX0XcOeHuUs dcusnu. Tlonyuenue npedcmaegnenus 06
VCNIOJCHEHUU  JICUBLIX OP2aHU3MO8 Ha 3emie 6 npoyecce 38omoyuu. Ymeuue
IKCNEPUMEHMATILHBIM NYMeM BbIAGISAMb A0ANMUBHble 0COOEHHOCMU OP2AHUZMOS, UX
omnocumenvuwill xapaxmep. O3HaKoMleHUe ¢ HEKOMOPbIMU NPeOCmasUMensimu
PEOKUX U ucyesarnwux 6udo8 pacmeHuil u dcugommuvlx. Ilposedenue onucanus
ocobetl 00HO20 6UOA NO MOPPONIOUHECKOMY Kpumepulo npu  BbINOJIHEHUU
nabopamopHoti pabomvi. BvlsigneHue uepm HPUCNOCOOIEHHOCMU OP2AHUIMO8 K
PA3HLIM cpedam 0ouUmanus (800HOU, HA3eMHOBO30VUWHOU, NOYEEHHOU)

Camocmosmensnasn pavoma Ne 10: Pewienue 3a0au no eenemuxe

11

IpakTuyeckas (J1adoparopHas) padora Ne 3: [lpucnocobrenue opeanuszmog K
PasHuLIM cpedam 0dumanus (600HOU, HA3EMHO-8030YUIHOU, NOYBEHHO).

Camocmoamenvuan paooma Ne 11: [paguueckas paboma ma popmame A4-
npUMepbl NPOsIBIEHUsL (heHOMUNUYECKOU UBMEHYUBOCHIU.

Tema 4.2
HcTopusi pa3BATHS 3BOJTIONHOHHBIX
naeii.

12

HcTopusi pa3BUTHS IBOJWIMUOHHBIX UAel. M3yuenue nacieous uerogevecmea Ha
npumepe 3HAKOMCMSA ¢ ucmopuel pazgumus 28010yuonHslx udet K.Jlunues,
K. B.Jlamapxa Y Japeuna. Oyenuganue poau  360MI0YUOHHO20  VYEHUS 8
Gopmuposanuu cospemenHOl ecmecmeeHHO-HAY4YHOU Kapmunsl mupa. Pazeumue
CROCOOHOCU ACHO U MOYHO U3NA2AMb CEOU MBICIU, I02UHECKU 0OOCHOBBIBAMb C80I0
MOYKY 3peHUsl, OCHPUHUMAMb U AHATUIUPOBAMb MHEHUS COOECeOHUKO8, NPUHABAS
npaso 0py2020 yenoeeKa Ha UHoe MHeHue.

Camocmoamensvnan padoma Ne 12: [paguueckas paboma Ha popmame A4-
«lIpumepvl mymayuuy

Tema 4.3
MuKpO3BOJTIONHS U MAKPOIBOJTIOMSA.

13

Mukpo3Boaonusi U MaKpoOdBOJOUASA. O3HakKoMleHue ¢ KOHYyenyueu 6uod, ee
Kpumepusimu, noobop npumepos mozo, 4mo NONYIAYUs — CMPYKMYpHAsi eOuHuya
suda u sgomoyuu. O3HAKOMIEHUE C OBUNCYWUMUCA CUNAMU DIBOTIOYUU U ee
Odokasamenbcmeamu.  Yceoenue  moco, UMO  OCHOBHLIMU  HANPABLEHUAMU
280IFOYUOHHO20 Npopecca ABIAIOMCA OUosocUYecKull npoepecc u OuoI02UYecKull
pezpecc.

Camocmoamenvuan paboma Ne 13: nodcomosumv npesenmayuio no meme
«HAunamuxa nonyasyuuy

Pa3zoen 5.
Ilpoucxootcoenue uenogeka
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IpakTuyeckas (J1abopatopHasi) padora Ne 4. Awuwanuz u oyenxa paziuyHvIx
2unome3s 0 NPOUCXOHCOEHUU UYeT08EKA.
Passumue  ymenuss cmpoumsv  OdokaszamenvHylo  06azy N0 CPAGHUMENbHOU

Tema 5.1 2
14 Xapaxkmepucmuke 4en08eKkd U HNPUMAmos, O0O0KaA3vleas ux poocmeo. Bwissenenue
AHTponorexnes
9MAN08 IB0NIOYUU YEeT0BEKA.
Camocmoamensnasn pavoma N 14: I paguueckas paboma na 2 nucmax gpopmama 1
A4 na memy: Pazsumue srcusnu Ha 3emne
Tema 5.2 YenoBedyeckne pachl. Ymenue 00Ka3vbl6amv pPAGEHCHBO YEN08EYECKUX pac HA 2
: 15 OCHOBAHUU UX POOCMBA U eOUHCBA NPOUCXOdcOeHust. Pazeumue monepanmuocmu,
YenoBevyeckue pachl
KPUMUKA PACUIMA 80 BCEX €20 NPOSGLEHUSIX.
Camocmoamenvuan paooma Ne 15: ['paguueckas paboma ua ¢popmame A4 no 1
meme « Yenoseueckue pacely
Pa3zoen 6. 4
OcHogwl IK0102UU
JKOJIOTHSI - HAyKa O B3aMMOOTHOIIEHHSIX OPraHU3MOB MeXKIy €000l u
OKpYy:Kalolleil cpenoit. Mzyuenue sKonozuueckux Gaxmopos u ux GiuaAHus Ha
Tema 6.1. opeanumbl.  3HAKOMCMBO € IKONOSUYECKUMU — CUCTNEMAMU, UX GUOOBOU U )
JKOJIOTHS - HAYKA 0 16 NPOCMPAHCMBEHHOU CMPYKIMYPAMU. Ymenue 00bACHAMb NPUYUHbL YCMOUYUBOCMU U
B3aMMOOTHONIEHUSIX OPTaHU3MOB cmenvt  okocucmem. O3HAKOMIEHUE C  MeHCEUOOBLIMU  B3AUMOOMHOUEHUAMY 6
Me:KI1y co00il 1 OKpy:KalolIel cpeaoii. 9KOCUCmeMe: KOHKYPeHyuel, CUMOUO30M, XUWHUYECTEOM, NAPAZUIMUSMOM.
Camocmoamenvuana paooma Ne 16: [Ipucomogumsv npeseHmayuro Ha  memy. 1
Tpumepwbi 83aUMOOMHOULEHUTE MENHCOY OPLAHUSMAMU.
Tema 6.2.
IpakTuyeckass (1adoparopuasi) padora Ne 5. Onucanue anmponocenHvix
Buocdepa - riodaabHasi IKocHCTEMA. 17 N N 2
UBMEHeHUll 8 eCIeCmEeHHbIX NPUPOOHBIX TAHOWAPMAax ceoeti MecmHOCmU.
buocdepa u yenoBeka.
Camocmosmenvnasn paboma Ne 17: cocmaenenue cxem «Kpyzosopom eadicheriuiux 1
OUO02eHHbIX DIeMeHmOo8 (Ha npumepe yanepood, azoma u op.) 8 buocgepey.
Pa3zoen 7.
2
buonuxa.
BuoHnka Kak 0HO U3 HANpaBJeHUii GMOIOTHH U KNGepHeTUKH. O3HaKoMieHue
C  npumepamu  UCHONb308AHUS 6  XO3SUCMEEHHOU  OesimenbHOCmu  ooetl
MOPPOPYHKYUOHATLHBIX Yepm OP2AHUZAYUU PACMEHUL U HCUBOMMHBIX NPU CO30AHUU
Tema 7.1 COBEPUIEHHBIX MEXHUYECKUX CUCMeM U YCMPOUCMSE N0 aHANOSUU C  JHCUBLLMU )
BHOHNKA KAK 0/{HO M3 HANPABJIEHHIi 18 cucmemamy. 3HAKOMCMBO ¢ mMpyouamvlMu CMPYKMypamu 6 JHCU8ol npupooe u
OHOJIOTHH 1 KHOEPHETHKH mexnuKe, a3pOOUHAMUYECKUMU U 2UOPOOUHAMUYECKUMY YCIMPOUCMEAMU 6 JICUBOT
npupooe U mexuuxe. Ymenue cmpoumv MoOenu CKAAOUAMOU CMPYKMYpbi,
UCNOAb3YeMbIE 8 CIPOUMENbCHIGE.
Camocmoamenvuasn pavboma Ne 18: [1oocomoska k oughghepenyuposannomy 3auemy 2
BCEI'O (06vem makcumanvHou yuedonou nazpysku): | 55 uacos
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3.3. TemaTnka HHAMBHAYAJIbHBIX IPOECKTOB 10 JMCHHUILIHHE.

» Knerounas teopusi CTpo€HMs OpraHu3MoB. MicTopust 1 COBpeMEHHOE
COCTOSIHHE.

» Hacnencreennas ungopmaius u nepefaya ee u3 moKOJICHUS B TOKOJICHHUE.
* I[pamaTuueckue CTpaHMILIbl B UICTOPUH PA3BUTHS T€HETHUKHU.

* Ycnexu COBpEMEHHOM T'€HETUKU B MEIULIMHE U 3IPABOOXPAHEHUHU.

* HcTopus pazButHs 3BOMIOLNMOHHBIX uaen 10 Y./lapBuHa.

* «Cucrema npupoasl» K.JIuHHes U ee 3HaUeHUE AJI Pa3BUTUSI OUOJIOTHH.

* COBpeMEHHBIE MTPEACTABICHUS O MEXaHU3MAaX U 3aKOHOMEPHOCTSIX
DBOJIFOLIUY.

» CoBpeMEHHBIE MTPEACTABICHUS O 3apOXKICHUH )KU3HU. PaccmoTpenne u
OLICHKA Pa3JIN4HbIX TUIIOTE3 IPOUCXOXKICHHUS

» COBpEeMEHHBIN JTall Pa3BUTHs YeJoBedecTBa. UeloBeueckue pachl.
OnacHoCcTh pacu3Ma.

* BozelicTBue yenoBeka Ha NPUPOLY HA PA3IMYHBIX JTAIlaxX Pa3BUTHUSA
YeJIOBEYECKOTO 00IIECTRA.

* BiinsiHue okpyXarolei cpesibl U ee 3arps3HeHus] Ha pa3BUTHUE OPTraHU3MOB.
* Bniusinue kypenus, ynotpeOiaeHns aJKorois U HApKOTUKOB POJUTENISIMU Ha
IMOpPHOHANILHOE Pa3BUTHE peOeHKA.

* Buramunsl, pepMeHThI, TOPMOHBI U UX POJIb B opranusme. Hapymmenus npu
UX HEJOCTAaTKE U U30BITKE.

* [IpuunHBI ¥ rpaHULbl YCTOWYMBOCTH OHOC(hEPHI K BO3IEHCTBUIO
NEATEIbHOCTH JIIOJIEH.

* broneHo3b! (3KOCUCTEMBI) PA3HOTO YPOBHS U UX COMOJYMHEHHOCTD B
ri100anpHOM PKOCcUCcTeMe — Ouocdepe.

* BunioBoe u skosiornueckoe pazHooOpasue OMOIIEHO3a KaK OCHOBA €T0
YCTOWYHUBOCTH.

* [ToBbIIEHUE MPOAYKTUBHOCTH (POTOCHHTE3A B UCKYCCTBEHHBIX
HKOJIOTUYECKUX CUCTEMAX.

* PaznuuHble SKOIOrMYECKUE TUPaMUIbl U COOTHOIIEHHS] OPraHU3MOB Ha
KaXJ0M UX CTYyIICHHU.

* [IyTu nmoBbIIeHNsT OMOJIOTUUECKON MPOAYKTUBHOCTH B HCKYCCTBEHHBIX
KOCUCTEMAX.

* Posib npaBUTENBCTBEHHBIX U OOIIECTBEHHBIX SKOJIOIMUECKUX OpraHnu3alui
B COBPEMEHHBIX Pa3BUTHIX CTPAHAX.

* PaninoHasibHOE MCIIONIB30BaHUE U OXPAHA HEBO30OHOBIISIEMBIX PUPOJHBIX
pecypcoB  (Ha KOHKPETHBIX IIpUMepax).

* OnacHOCTb IN100aNIbHBIX HapylleHui B onochepe. O30HOBBIE «IBIPHI»,
KHCJIOTHBIE JIOXIH, CMOTH U MX IIPEAOTBPALICHUE.

* DKOJIOTUYECKUE KPUIUCHI U IKOJIOTUIECKUE KATACTPOPHI.
[IpenoTBpanieHue MX BOSHUKHOBEHHS.
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4.YYEBHO-METOINYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECHEYEHUE IMPOT'PAMMBI YYUEBHOM JJUCHUATLJIAHBI

OcBoenue MIPOTrPaMMBbI y4aeOHOM JTUCIUTUINHBI «buogorusm»
OCYIIECTBIISIETCS. B YYEOHOM KaOMHETE, B KOTOPOM HUMEETCs] CBOOOHBIN JOCTYI B
HuTepHEeT BO BpeMsi Y4EeOHOTO 3aHATHS M B TIEPHOJ] BHE YUCOHOU AESATEIBHOCTH
CTYJICHTOB.

[Tomemenne kabunera yIOBJETBOPSIET TPEOOBAaHUSM CAHUTAPHO-
AUAEMHOJIOTHYEeCKUX MpaBuwi U HopmaTuBOoB (CanlluH 2.4.2 Ne 178-02), u
OCHAIIEHO THMOBBIM 000PYIOBAaHWEM, YKa3aHHBIM B HACTOSAIIUX TPEOOBAHUSX, B
TOM YHUCJIE CIENUAIU3UPOBAHHON y4eOHOM MeOenblo U cpeacTBaMu 00ydeHus,
JOCTATOYHBIMM  JIJI1  BBINIOJIHEHUS TpeOOBaHUN K  YPOBHIO  MOJTOTOBKH
00yJaroImmxcs.

B cocraB  y4eOHO-METONUYECKOTO M  MaTepHaIbHO-TEXHHUYECKOTO
obecrnieueHus MporpamMmMbl yaeOHON JUCIUIUIUHBI « BHOTIOTHS, BXOJIAT:

—  MHOTO(YHKITMOHATBHBIA KOMILIEKC MPETO1aBaTeIIs

—  HarjasAHele  1mocoOus (KOMIUTIEKTHI YYEeOHBIX TaOJMIl, TUIaKaToB,
MOPTPETOB BBINAIOIIUXCSA YUCHBIX, MOJCIH, MYJISDKH OOBEKTOB, COCTABIISFOIINX
HKOJIOTHYECKYIO CUCTEMY H JIP.);

—  uH(}OPMAIIMOHHO-KOMMYHUKATUBHbBIC CPEJICTBA;

—  KOMIUICKT TEXHUYECKOW TOKyMEHTAIlM{, B TOM YHCJIC TacmopTa Ha
cpenctBa O0ydYeHHWs, WHCTPYKIIMHM 10 WX WCIOJB30BAHUIO U  TEXHUKE
0e30IMacCHOCTH;

—  OubnmoTteuHbIdd PoHI.

B OuGnumoreunslii GOHJ BXOAAT Y4YEOHUKH, YIEOHO-METOJMYECKHUE
koMmmuiekTel  (YMK), ofecneunBaromme OCBOGHHE YYCOHOM  JIUCHMIUIMHBI
«buonorus», peanu3yromux o0pa30BaTEIBLHYIO MPOrPaMMy CPEIHEro OOIIero
obpazoBanust B mpezaenax ocBoeHus: [IIICC3 CIIO nHa 6a3e OCHOBHOTO OOIIETro
00pa3oBaHusl.

B mporecce ocBoeHus mMporpaMmbl yueOHOW JIUCHMIUIMHBI «bHogorusy»
CTYJICHTHI JIOJDKHBI WMETh BO3MOJKHOCTH JOCTYMa K JJICKTPOHHBIM Y4YEOHBIM
MaTepuaiaM 1o OWOJOTHMH, WMEIIIHECS B CBOOOJHOM JIOCTYIIE€ B CHCTEME
HuTepHeT (37EKTPOHHBIC KHUTH, TPAKTUKYMBI, TECTHI, U JIp.).
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5. AH®GOPMAIIMOHHOE OBECIIEYEHUE OBYUYEHUA

5.1 IleyaTHble U3TAHUA:
OcHOBHBIE:

O-1 KoncrantunoB B.M., buonorus jis npodeccuii U cneruaibHOCTeN
TEXHUYECKOTO ¥ €CTECTBEHHO-HAYYHOTO Mpoduieii: yuel. s CTy I, yIPEKACHUMI
cpen. mpod. oopazoranusi/ B.M. Koncrantunos, A.I'. Pe3anos, E.O. ®azneera; mox
pea. B.M. KoncrantunoBa — 9 u3na., crep. — M.: MI3naTenbCckuii HEHTP
«Axkanemusi», 2019

JlonmoJaHuTeJIbHbIC:

J1-1 MamonToB C.I'., 3axapoB B.b. O0mias 6uonorust: y4e0. j1si CTYJEHTOB
cpenaux mpod. yueb. 3aBeaeHuit — 8- uz., crep. — M.; 2007

J1-2 3axapos B.b., C.I'. MamonToB, H.W. Connn. O6murast Ononorus: - Yuel. s
10-11 k1. o6meoOpazoBar. YupexaeHuit. — 6-¢ uzj., crepeorurt.- M.: JIpoda, 2003

5.2. Dy1eKTPOHHBbIE U31aHUS (3JIEKTPOHHbIE PECYPChI)
1. KoncrantunoB B.M., buonorus mns mnpodeccuit u  crneruaibHOCTEH
TEXHUYECKOTO M €CTECTBEHHO-HAYYHOTO NMpoduiieid: yued. s CTy. YUpeKICHHM
cpen. npod. o6pazopanusi/ B.M. Koncrantunos, A.I'. Pe3anos, E.O. ®aneena; noa
pen. B.M. KoncrantnHoBa — 9 wusn., crep. — M.: M3paTenbCkuid UEHTP
«Axkanemusi», 2019 -9bC AKAJIEMU A

2. Bces Ouomorus. CoBpemeHHass OWOJOTHS, CTaThbd, HOBOCTH, OHOIMOTEKa
[DneKTpOHHBIN pecypc] — peKuM aoctyna: www.sbio.info

3. EnuHoe okHO jocTyna K oO0pa3oBaTesibHbIM pecypcam MHTepHeTa no Ouonoruu
[DneKTpoHHBIHN pecypc] — pexuM goctyna: www.window.edu.ru

4. Tect ny1st abUTYpUEHTOB IO BCEMY IIKOJILHOMY KypCy OMOJIOTUHU [ DIEKTPOHHBIN
pecypc] — pexum noctyma: www.Sballov.ru/test

5. TeneKOMMYHUKAIMOHHBIE BUKTOPUHBI MO OUOJOTUM — 3KOJIOTUU Ha CepBEpe
Boponexckoro yHuBepcuteTa [DIEKTPOHHBIA pecypc] — peXdUM JOCTyIa:
www.biology.ru

6. buonorust B OTkpbiTOM KOJUuteke. CallT COAepKUT IIEKTPOHHBIM YUEOHUK 10
ouonornn, On-line TecThl [DNEKTPOHHBIA pecypc] — PpeXUM JOCTyNa:
www.vspu.ac.ru/deold/bio/bio.htm

7. DNEeKTPOHHBIN y4yeOHHK, OOJBIION CIUCOK MHTEPHET-PECYpPCOB [DIEKTPOHHBIN
pecypc] — pexuM goctyna: www.informika.ru
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8. buonormyeckas kaptuHa Mmupa. Paszgen  KOMIBIOTEPHOrOo  y4eOHMKa,
pa3pab0TaHHOTO B MOCKOBCKOM TOCYJapPCTBEHHOM OTKPBITOM YHHUBEPCHUTETE
[DeKTpOHHBIN pecypc] — peXuM JocTyna: www.nre.edu.ru

9. Penkue u ucuesarouiue KuBOTHbIE Poccn — MpOEKT DKOJOTMYECKOro LEHTpa
MI'Y um. M.B.JloMoHOCOBa [DnEKTpOHHBIA pecypc] — pEeXKUM JAOCTYyIa:
www.nature.ok.ru

10. lyg Tex, KTO YYUTCS CaM U YUMUT JPYTUX; OYHO W JUCTAHIIMOHHO, OMOJIOTHH,
XUMUM, JpYyrUM MOpeaMeraMm [DJEKTPOHHBIM pecypc] — pexHuM JOCTyma:
www.kozlenkoa.narod.ru

11. buonorust B Bonpocax U OTBETax [DJIEKTPOHHBIM pecypc] — pexxuM JOCTyna:
www.schoolcity.by

12. buomorust st MWKOJBHUKOB. Kparkas, KomMmakTHas, HO JOCTaTOYHO
nonpobHas wuHpopmanms mo pazgenam: «OOmas Ouonorus», «boTaHHKay,
«3oonorusi», «YenoBexk» [DAEKTpPOHHBIA pecypc] — peXuM JIOCTyna:
www.bril2002.narod.ru
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6.JIMCT U3MEHEHUM U TONOJHEHU, BHECEHHBIX B
PABOYYIO ITPOI'PAMMY

HN3menenue Ne, 1aTa BHeceHUsi, Ne CTPaHMUBI C U3MEHEHUEM

BbLJIO: CTAJIO:

OcHoBaHue:

IMoanuch JIUIA, BHECHICI0 U3BMCHCHUA
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