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1. IACIIOPT PABOYEM ITPOI'PAMMbBI YYEBHOM JUCITUIIJIAHBI
OY .08 BUOJOI'UA
1.1. O61acTh NPUMEHEHUS] TPOTPAMMBI

PabGouass mporpamma  y4eOHOW  JWCHMIUIUHBI ~ SBISETCS  YacThblO  OCHOBHOMU
npodeccuoHallbHOM ~ 00pa3oBaTelibHOW  MporpamMmbel 1o npogpeccuu  13.01.10
DekmpoMoOHmMEP no peMoHmMy U 0OCAYHCUBAHUIO IIEKMPOOOOPYO08AHUA(NO OMPACTAM)
U pa3paboTaHa B COOTBETCTBHHM C MPHUMEPHOW 0Opa3oBaTENbHOM MPOrpaMMOM TIO
mucrutuinHe «buomorusi».

OcBoenune paboueit mporpaMmbl Y4eOHOW TUCIUTIIMHBI BO3MOXKHO C MPUMEHEHUEM
AIIEKTPOHHOTO OOYYCHUS U AUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTHH.

1.2. MecTo IMCUMIVIMHBI B CTPYKType OCHOBHOH mpo@eccuoHaJbHOI
o0pa3oBaTeJIbHOM NpPOrpamMmbl: yueOHas IUCHUIUIMHA «bBUONOTHS» TPUHAIICKUT K
00111e00pa30BaTENLHOMY IIUKITY.

1.3. Hean m 3axa4u y4eOHOM AUCHMILIMHBI — TPe0OBaHUA K pe3yJbTaTaM
OCBOCHUS JUCHUIIMHBI:

Copepxanue paboueil mporpammbl «buonorus»» HampaBlIeHO Ha JIOCTHXKEHUE
CICIYIOIINUX LEIICH:

— nmnohydyeHue QyHIaMEHTAIbHBIX 3HaHUM 0 Ouonorndeckux cucremax (Knerka,
Opranmsm, Ilonmynsiums, Bupa, Okocucrema); HCTOPUM  Pa3BUTHS  COBPEMEHHBIX
MPEACTABICHU O >KMBOM MNPUPOJE, BBIAAIOIIUXCS OTKPBITUSX B OHOJOTMYECKOH
HayKe; poiu OHOJOrNYeCKON HayKu B (dbopMHpOBaHUU COBPEMEHHOU
€CTECTBEHHOHAYYHON KapTUHBI MUPa; METO/IaX HAYYHOI'O MTO3HAHUS;

— OBJIQJICHME YMEHHUSMHU JIOTUYECKH MBICIUTh, OOOCHOBBIBATH MECTO M POJIb
OMONIOTUYECKUX  3HAHUW B  MPAKTUYECKOW  JICSITENIBHOCTH  JIIOJICH, Ppa3BUTUU
COBPEMEHHBIX TEXHOJIOTUW; ONpEAeNATh >XUBble OOBEKTHI B MPHUPOAE; NPOBOJIUTH
HaAOJIIOJIEHUsT 32 HKOCHUCTEMaMHU C LEJIbI0 MX OMMCAaHUS U BBISBICHUS €CTECTBEHHBIX U
AHTPOIIOTCHHBIX M3MEHEHUH; HaXOJUTh M AHAIMU3UPOBATH HH(MOPMALUMIO O >KUBBIX
00BEKTaX;

— pa3BUTHE I[I03HABATEIbHBIX HWHTEPECOB, WHTEUIEKTYaJbHbIX U TBOPYECKHUX
CIIOCOOHOCTEM OOydYarommxcsi B MPOIECcce M3y4eHUs OUOJOTUYECKUX  SIBJICHMIA;
BBIIAIOIINXCS JOCTH)KEHUH OWOJIOTHH, BOIIEAUIMX B OOLICUETIOBEUECKYIO KYJIBbTYPY;
CJIIOKHBIX M IPOTHBOPEYMBBIX ITyTEH pa3BUTHSA COBPEMEHHBIX HAy4HBIX B3IJISI0B, HJIEH,
TEOpH, KOHUENUNKA, THUNOoTe3 (O CYIIHOCTH W HPOMCXOXKACHUM >KU3HU, 4YEJIOBEKA) B
X0Je pabOThI C PA3IUYHBIMU UCTOYHUKAMU UH(GOpMaIUY;

— BOCIIUTaHUWE YOEXKJIEHHOCTH B HEOOXOJAMMOCTH IO3HAHUS >KUBOW TPUPOJIBI,
HEOOXOJAMMOCTH PALMOHAIBHOTO MPHUPOIOINOIb30BaHUS, OEpPEeKHOr0 OTHOILIEHUS K
MPUPOIHBIM pECypcaM M OKpYyXKarolled cpene, COOCTBEHHOMY 30pOBbIO; YBaKEHHUS K
MHEHHUIO OIIMOHEHTA P 00CYKIEHUU OMOJOTHYECKHUX MTPOOIeM;

— HCHOJb30BAaHUE NPUOOPETEHHBIX OHOJOTMYECKUX 3HAHMA W yMEHHUH B
MTOBCEJHEBHON JKW3HM JUUISI OLUEHKH MOCIEICTBUN CBOEU NEATEIBHOCTH (M ACSATENBHOCTU
APYruX JIIOJIEH) MO OTHOLIEHUIO K OKPYXKAIIIEW cpele, 3J0pOBbI0 APYIHX JIIOJIEH U
COOCTBEHHOMY  3/I0pOBbIO; OOOCHOBaHME ¥  COONIOACHHE Mep NPO(HIaKTHKA
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3a00JIeBaHUH, OKa3aHUE MEPBOIl MOMOIIY MIPU TpaBMax, COOIOCHIE MPaBUII MOBEACHHUS B
IpUpOJIE.

OcBoenue coaepkaHusi ydeOHOM aucuumiauHbel «buonorus» obecnieunBaer
JOCTUKEHHUE CTYJIEHTAaMU CIICAYIOLUX PE3YJIbTAaTOB:

JAUYHOCMHbBLX.:
- C(l)OpMPIpOBaHHOCTB 9YBCTBaA Iropa0oCTH U YBAKXCHUA K UCTOPUHU U NOCTUKCHUAM
OTE€YECTBEHHOU OMOJIOrNYECKOM HAYKH, IMpCaACTaBICHUSA 0 HGHOCTHOﬁ

€CTECTBEHHOHAYYHO! KapTUHE MUPA;

- [IOHMMaHHE€ B3aMMOCBSI3M M B3aWMO3aBUCUMOCTH €CTECTBEHHBIX HAyK, HX
BJIMSIHUAS HAa OKPYKAIOIIYI0 CpeNy, SKOHOMUYECKYIO, TEXHOJIOTMYECKYIO, COLMAIBHYIO U
TUYECKYIO C(hephl AeSITENbHOCTH YEIIOBEKA;

- CIIOCOOHOCTh MCHOJIb30BaTh 3HAHUS O COBPEMEHHOW €CTECTBEHHOHAY4YHOMU
KapTUHE MHpa B 00pa30BaTENbHOW U MPOPECCUOHANBHOU NEATETbHOCTH; BO3MOXKHOCTU
MH(GOPMALIMOHHOMN CpeJibl 111 00eCIIedeH s MPOTYKTUBHOTO caM0o00pa30oBaHMUs;

- BJIAJCHUE KYJbTYpOH MBIIIJICHHUsS, CHOCOOHOCTh K 0O0OOIIEHHIO, aHalu3y,
BOCHPUATHIO UH(POPMAIMU B O0JIACTU €CTECTBEHHBIX HAyK, NOCTAHOBKE II€JIM U BBIOOPY
nyTel ee JOCTHXKEHUs B podeccnoHalbHOM chepe;

- CHOCOOHOCTh PYKOBOJACTBOBATHCS B CBOEH JAEATEIBHOCTH COBPEMEHHBIMU
OPUHLIMIIAMUA ~ TOJIEPAHTHOCTH,  JMalora W COTPYJHUYECTBA; TOTOBHOCTh K
B3aMMOJICHCTBHIO C KOJUIETaMH, paboTe B KOJIJIEKTUBE;

- TOTOBHOCTh HCIIOJIb30BaTh OCHOBHBIE METOJbl 3alIUThl OT BO3MOXHBIX
MOCJIE/ICTBUI aBapuid, KaTacTpod, CTUXUUHBIX O€CTBUN;

- oOmamaHue HaBblKaMu  Oe30macHod  paboOThl  BO  BpeMs  MPOEKTHO-
UCCJIEIOBATENIbCKOM W AKCHEPUMEHTAIIbHOM  JI€ATENIbHOCTH, IMpPU  HCIOJIb30BaHUU
71a00paTOPHOTO 00OPYOBAHUS;

- CIOCOOHOCTh UCTIOJIB30BaTh NPUOOPETEHHBIE 3HAHUS U YMEHUS B IPAKTUYECKOMN
JESITeIbBHOCTU U MTOBCETHEBHOM KM3HU JIJIs1 COOIIOICHUS Mep NMPOPHIAKTUKN OTPaBJICHUH,
BUPYCHBIX W JpYyrux 3a00JeBaHHUIl, CTPECCOB, BPEIHBIX MpPHUBBIYEK (KypeHus,
aJIKOTOJIM3Ma, HAPKOMaHUM ); PaBUJI MOBEJCHUS B IPUPOIHON Cpee;

- TOTOBHOCTb K OKa3aHHIO MEPBOM MOMOIIM IIPU TPaBMax, MPOCTYIHBIX U APYTUX
3a00JIeBaHUAX, OTPABICHUAX MUIIEBBIMU POAYKTAMU;

MemanpeomMemHuuix:

- OCO3HaHHWE COIMAJIBHOM 3HAYMMOCTH CBOEW mpodeccun/crnennaibHOCTH,
oOJaaHre MOTUBAILIMEN K OCYIIECTBICHUIO MPOPECCUOHATIBHOMN eI TENbHOCTH;

- TOBBIIIEHUE UHTEIEKTYaJIbHOTO YPOBHS B MPOLECCE U3YyUEHUsT OMOIOTHYECKUX
ABJICHUM; BBIJAIOIIUXCS JTOCTMXKEHHM OMOJIOTHM, BOIIEAIIMX B OOIIECYEIIOBEYECKYIO
KyJNbTYypy; CJOXHBIX M TPOTHBOPEYMBBIX NYyTEH pa3BUTHS COBPEMEHHBIX HAYYHBIX
B3IJISJI0B, UJIEW, TEOPUH, KOHIEHIMH, TUIOTE3 (O CYIIHOCTH M MPOMCXOKICHUU KU3HH,
YeJIoBeKa) B X0J€ padOoThl C pa3IMUYHBIMU UCTOYHUKAMU UH(POPMALINH;

- CIOCOOHOCTh OpPraHM30BBIBATH COTPYIHHUYECTBO E€AMHOMBIIIICHHUKOB, B TOM
YlUClie C  HCIOJIB30BAHMEM  COBPEMEHHBIX  MH(GOPMAMOHHO-KOMMYHHMKAIIMOHHBIX
TEXHOJIOTHH;

- CHOCOOHOCTh MOHMMATh MPUHLMUIBI YCTOWYMBOCTU U MPOAYKTUBHOCTH KUBOM
MPUPOJIbI, YT €€ U3MEHEHUS MOJ] BIUSHUEM aHTPOIOTEHHBIX (PAKTOPOB, CHOCOOHOCTH K
CUCTEMHOMY aHaIMU3y TJ00aldbHBIX HKOJOTMUYECKHUX MpPOOJIEM, BOIPOCOB COCTOSIHHS
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OKpY’KaloIIEl Cpe/ibl U PallMOHAIBHOTO UCIIOJIb30BAHUS IPUPOIHBIX PECYPCOB;

- yMeHHue 00OCHOBBIBAThH MECTO U POJIb OMOJIOTMUECKUX 3HAHUI B MPAKTUYECKOM
NEeSATEIBHOCTHU JIIOJIEH, PA3BUTHH COBPEMEHHBIX TEXHOJIOTUMN; ONPENEISATh )KUBbIE 00bEKTHI
B TPUPOJIE; MPOBOJUTH HAONIOACHHUS 3a HSKOCHCTEMaMHM C LENbI0 HMX OINUCaHUs U
BBISIBJICHUSI €CTECTBEHHBIX M AHTPOIOTECHHBIX W3MEHEHUH; HAaXOJUTh M aHaJIU3UPOBATH
uH(}OpMaIHIO 0 )KUBBIX O0BEKTaX;

- CIOCOOHOCTB MPUMEHSTH OMOJIOTMYECKHUE U SKOJIOTUUECKHE 3HAHUS JIsl aHAIIU3a
MPUKIIATHBIX TPOOJIEM XO3IUCTBEHHOU JIEATEILHOCTH;

- CHOCOOHOCTh K CaMOCTOSITEIbHOMY MPOBEJCHUIO HCCIEIOBAHUM, MOCTAHOBKE
€CTECTBEHHOHAYYHOTO SKCIEPUMEHTA, HCIOIb30BAHUIO WH(OPMAITMOHHBIX TEXHOJOTHUMN
TUTSI pEIIeHUsT HAyYHBIX U PO ECCHOHAIBHBIX 3a/1a4;

- CHOCOOHOCTh K OIIEGHKE 3THYECKHUX AacClEKTOB HEKOTOPHIX HCCIIECIOBAHUN B
00J1aCTH OMOTEXHOJIOTUH (KJIOHUPOBAHKE, UCKYCCTBEHHOE OIJIOJJOTBOPEHUE);

npeomemHulx:

- c(hopMUPOBAHHOCTH MPEACTABICHUN O POJIU U MECTE OMOJIOTUU B COBPEMEHHOM
HAay4YHOW KapTUHE MHpA; MOHUMAaHWE PoJiu Ouosiornu B (HOPMHUPOBAHUU KpPyro3opa u
(GYHKIMOHAJIBLHOM TPaMOTHOCTH JJI PEIICHUS MPAKTUYECKUX 3a71a4;

- BJAQJCHUE OCHOBOIIOJATAIOIIMMH MOHSATUSMH M TPEACTABICHUSIMU O KUBOU
MpUPOJIE, €€ YPOBHEBOW OpPraHM3allid M SBOJIIOIUU; YBEPEHHOE IOJIb30BAHUE
OMOJIOTUYECKON TEPMHUHOJIOTHEN U CUMBOJIMKOM;

- BJAJICHUE OCHOBHBIMHU METOJIaMH HAy4YHOT'O MO3HAHUSI, UCIOJb3yEeMBbIMU TPHU
OMOJIOTUYECKUX  MCCJIEJAOBAHUAX JKUBBIX OOBEKTOB M HIKOCHUCTEM: OIHUCAHHUEM,
M3MEpPEHUEM, TPOBEACHUEM HAOIIOJCHUN;, BBIABICHUE M OIICHKA aHTPOMOTCHHBIX
W3MEHEHU B IPUPOJE;

- chOpMUPOBAHHOCTb  YMEHHH  OOBICHATH  pPE3yJbTaThl  OMOJOTMYECKUX
AKCIIEPUMEHTOB, pelIaTh AIEMEHTapHbIE OMOJIOrMYECKUE 3aaUH;

- chOpMUPOBAHHOCTH COOCTBEHHOM ITO3HMIIMU IO OTHOIICHHIO K OMOJOTHYECKOMN
uHopMaIuK, TMOIy4aeMOM U3 Pa3HBIX MCTOYHUKOB, TJI00ATBHBIM HKOJIOTHYECKUM
npoOJeMaM U MyTSIM UX PEIICHHUS.

1.4. KosimyecTBO 4aCcOB HA OCBOEHHUE YUeOHOU TUCIHHUIJIMHBI:
MaKCUMaJIbHOU y4eOHOM Harpy3ku oOydaromierocsi — 54 yaca, B TOM YHUCJIE:
00s13aTeIBbHON ayAUTOPHOM yueOHON HArpy3ku oOydaromierocsi — 36 4acos;
CaMOCTOSATEIILHOM paboThl 0Oy4Jaromerocs 18 acos.
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2. CTPYKTYPA U COJAEP KAHUE YUEBHOU JAUCHUITJINHBI
2.1. O0bem y4yeOHOM TMCHMILUIMHBI M BHABI Y4e0OHOH padoThI

Bun yuye6Hoii padoThI KoauvectBo
4acoB

MakcuMasbHasi yyeOHasi HArpy3Ka (Bcero) o4
O0s13aTesibHAsi ayIMTOPHasl yueOHasi HArpy3Ka (Bcero) 36
B TOM YHCJIE:

J1a00paTOPHBIE 3aHIATHUS 8

PAKTHYECKUE 3aHATUSA 8

KOHTPOJIbHBIE padOThHI -
CamocrosiTeibHas paboTa o0yuaierocs (Bcero) 18
B TOM YHCJIE:

Pabota ¢ yueOHIKOM 6

CocrapiyieHue TabJIdIl U CXEM 6

Jloximaapl 1 COOOIICHUS 6

Wrorosas arrecranus B opme auddepeHniupoBaHHOrO 3a4eTa
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2.2. TemaTuyeckuii IJIaH U cojiepkaHue y4eOHoi nucuniminnbl «buosorus»

HaumeHnoBaHue pa3aesio Copaeprxanue yqyeOHOIro MaTepuaJa, 1a00paTopHble M NPaKTHYecKHe padoThl, KonuyectBo | YpoBennb
U TeM CaAMOCTOSITe/IbHAS padoTa 00y4aloIuXCs. 4acoB 0CBOEHMS
1 2 3 4
Pasznen 1 Yuenue o 14
KJIeTKe
Tema 1.1 Xumnueckas B pe3yabTare uzydenusi TeMbl 00y4YAIOLIUICS T0JZKEH
OpraHu3alys KIEeTKU yMeTh: OOBACHATH OMOJOTMYECKYIO POJIb XUMUYECKUX COSTUHEHHUH KIETKH.
3HaTh: 0COOEHHOCTH CTPOCHHS U CBOMCTBA XUMUYECKHX COCTMHEHUMN KIETKH.
Coaep:xanue yueOHOIro MaTepHaJia
1. Beeoenue. Heopeanuueckue u opeanuyecKue 6euiecmea 6xo0aujue 6 cOCmaes Kiemku. | 2 2
Makpo- 1 MUKpORJIEMEHTHI KiIeTkH. Heopranuyeckue coequHeHus: Boaa, coiau. Mx pons
B TIporiecce 00ecnedeHusl JKU3HEACATENbHOCTH KIeTKH. OpraHnyecKue BemecTBa.
2. CmpoeHnue u ynkyuu 06eaKos, Hcupos, y2ie60006 u HyKi1euHosvlx Kuciom. benku, | 2
crpoenne U QyHKIuu. DepMeHTHI. YTIIEBOIBI M JKUPHI - CTPYKTYPHBIE DJIEMEHTHI KJICTKH U
ucTouHuku 3Hepruu. Hykinewnosle kucnoTsl. JIHK - xumuueckuil coctaB, cTpoeHue,
yasoenue JIHK, 6uonornueckas pons. PHK, AT® - ctpykTypa, cuHTe3, OMOJIOrHYeCKre
¢dbyukiuu. Pons 6enkoB - depmentoB B cunreze JJHK u PHK.
1. Camocmosmenvuas paboma obyuarowuxcs. HanmucaTh KpaTKui OTBET Ha Bompoc:«Kax 2
VHHUKAJIbHBIE CBOWCTBAa BOJABI CBsI3aHBI C (YHKIUSMH, KOTOpPbIE OHa BBIMOJIHSAET B
npupoae?»
2. TlpoBenute cpaBHUTENbHBIN aHamu3 crpoenus monekyn JJHK n PHK
3. TOATOTOBUTH JOKIAIBl O POJIM MAaKpPO- U MHUKPODJIEMEHTOB B KH3HH UYEJIOBEKA M KHBON
PUPOJIBI.
Tema 1.2 O6MmeH BewiecTs U | B pe3yiabTare H3y4yeHus TeMbl 00y4alomuiics 10/KeH
IIPEBpALCHAE YHEPTUNU B yMeTh: 00BSCHUTH B3aUMOCBS3b IIPOLIECCOB, MPOUCXOSIINX B KIETKE.
KJIETKE 3HATh: 3Talbl U CTaJMH OOMEHHBIX MPOLIECCOB, MPOUCXOSAIINX B KIETKE.
Coaep:xanue yueOHOro MaTepuaJia
3. OOMeH BellecTB M MpeBpallieHHe YHEPTUH B KIIETKE - OCHOBA €€ JKU3HEACATEIbHOCTH. | 2 3
[TnacTuueckuii ¥  SHepreTHyeckuii oOMeH. OTambl >HEPreTMYecKoro oOMeHa.
ABTOTpOdHBIE U reTepoTpodHbIe oprann3Mbl. DoTocuHTE3. XEeMOCHHTES.
1. CamocrostenpHas pabota oOywaromuxcs: [IpoBeaute CpaBHUTENBHBIM — aHANIM3 2

Pa3IUMYHBIX TUIIOB IIMTAHUSA OPraHU3MOB
2. HpOBCI[I/ITC CpaBHI/ITCJ'ILHHﬁ AHAJIN3 pA3JIMYHBIX THUIIOB IMUTAHUSA OPTraHU3MOB
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3.

N3yuuTh 10 y4eOHHKY cXeMy MpOTeKaHus (OTOCHHTE3a M MOATOTOBUTH JIOKJIA]] HA TEMY:
«CymHocTb nporecca OTOCUHTE3a.

Tema 1.3 Ctpoenue u
(GYHKIHMH KICTKA

B pesyabTare n3yueHusi TeMbl 00y4aromMiics 10J7KeH

YMeThb: BBIABJISITH CXO/CTBA M OTJIMYUS B CTPOCHUM KJIETOK PACTUTEIbHBIX U )KUBOTHBIX
OpraHU3MOB

3HATh: CTPOEHHE M (PYHKIMU YacTel KIETKH.

Coaep:xanue yueOHOro MaTepHaJia

4.

Ilpokapuomuueckue knemku. Cmpoenue rykapuomuyeckoii kiemku. Knemounan
meopus. JIBe GopMbl KIETOYHON OpraHU3aIMK >KUBOH Marepuu. lIpokapumormueckas
KJIeTKa. OyKapuoTHuyecKas KieTka, Ouojorudeckas posib. Pa3sHooOpasue TUIOB
9yKapuoToB. OpraHouIbI KJIETKU: 3HI0IIA3MaTHYECKas CETh, pHOOCOMBI, MUTOXOH/IPHH,
KJIETOYHBIM LIEHTp, IUIACTU/bl, BAKyOJIH, PECHUYKHU, )KTYTUKU - CTpOEHHE U (PyHKUUU.
Knerounsie MmemOpaHsl - cTpoeHune u QyHKIUU. Sapo KIeTku, cTpoeHne. XpOMOCOMEI,
UX CTPOEHHUE U poJib B Iepeaaue HacieACTBeHHOH uHdopmanuu. Ilonsatue o kapuorune.
BunoBoe mnocrosHCTBO Kapuotuna. (OCOOEHHOCTH CTPOEHHUS KIETOK pPacTeHUM:
KJIETOYHAsl CTEHKA, IUIACTH/Ibl, BAKYOJIH.

5.

JlabopaTopHas pab6ora Ne 1 «CpaBHEHUE CTPOCHUS KJIETOK PACTCHUH U )KUBOTHBIX IO
TOTOBBIM MHKpPOIIpErapaTam.

6.

JlabGopaTopHas pa6ora Ne 2 «JlelicTBue ¢epmeHTa KaTaia3bl Ha MEPOKCHU BOJTOPOIA

1.

2.

CamocrosTenbHas pabota oOyyatomuxcs: M3yduTs cTpoeHne KIETKH OaKTepuu 1o
y4eOHHUKY U CXEMaTUYHO U300pa3uTh €€ B TETpab, 0003HAYMB OCHOBHBIE YaCTU
OakTepuaIbHOU KIETKH.

[ToaroToBUTH NOKIJIAJBl HAa TEMBI: «3Hau€HUE OaKTEpUil B MPUPOJE U KU3HU YEJIOBEKa»,
«Ctpoenue U (yHKIMU KIETOUHBIX BKIIOUEHUI.

Tema 1.4 Jlenenue KICTKH.
MuwuTtos3.

B pe3yjibTare U3y4eHUsl TEMbI Oﬁy‘{alOHlHﬁCﬂ JOJIZKECH
YMETh: OOBSICHUTD 6I/IOHOFI/I‘ICCKYIO POJIb MMponecca MUTO3a.
3HATbL: CYHIHOCTB IIPOLCCCOB, MPOUCXOAANINX B KJIICTKC B pa3JIMYHBIC (1)3351 MHUTO3a.

Coaep:xanue yueOHOro MaTepuaJia

7. JleneHue KJIETKH - OCHOBA Pa3MHOKEHHUS M WHIUBUIYaTbHOTO PA3BUTHS OPTaHU3MOB.
JKu3HEeHHBIN MUK KIEeTKA. Mutotndeckuii nukia. Muto3. Kinerounas teopusi cTpoeHuUst
OpraHu3MOB.

CamocTosTenbHas paboTa 00y4Jaroumxcs:

1. [laiite onpenenenue sBICHUS IUTOKMHE3A

2. Hamummmre oTIMYHsi aMUTO3a OT MUTO3a.
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Pa3nen 2 Opranusm.
PasMHoOXkeHHE U
HHIUBUAYAJIbHOE
pa3BUTHE OPraHNU3MOB

Tema 2.1 ®opmbl
Pa3MHOKEHHUSI OPraHU3MOB

B pesyabTare n3yueHust TeMbl 00y4aroIMiics 10JKeH
yMeThb: OpUEHTUPOBATHCS B MHOT000pa3uu popM pa3MHOKEHHUS )KUBBIX OPraHU3MOB.
3HATh: CYIIHOCTh NPOIIECCOB, MPOUCXOSAIINX B KJIETKE B pa3IHyuHbIe (a3sl Mero3a.

Conep:kaHue y4eOHOT0 MaTepuaJia

8. @opmur pasmmuoscenus opzanuszmos. llonosoe u Oecrnonoe pa3sMHOXKEHHE. Bujsl

Oecriosoro  pa3MHOXEHHUS:  BETeTaTHMBHOE,  IOYKOBaHUE,  CIIOpOOOpa3oBaHuE,
dbparmeHTarusi.
Ilpoyecc oobpazosanus nonosvix kinemok. Meiio3. OOpazoBaHHE IOJIOBBIX KJIETOK.
Meiio3. ®a3pl MerioTnueckoro aenenus. Kpoccunrosep. OcobeHHoctu oOpa3zoBaHusl U
CTPOEHHE MYXKCKUX M JKEHCKUX IOJIOBBIX KieTok (ramer). OminonorBopenue. Pa3urue
MOJIOBBIX KJIETOK.

CamocTtosTenbpHas paboTa 00y4aronuxcs: JaTh ONpPeIeTIeHUe U MPUBECTH MPUMEPHI Pa3TuIHBIM
BHJIaM OECI0JIOr0 Pa3MHOXKEHHUS.

Tema 2.2 DMOpuoHanbHOE
Y TOCTAMOPUOHATIBHOE
pa3BUTHE KUBOTHBIX

B pe3yabTare udydeHusi TeMbl 00y4alOUIUICH 10JIKEH
3HaTh: OCHOBHBIC ITallbl SMOPHOHAIBHOTO M MOCTIMOPHOHAJIBHOTO Pa3BUTHS OPraHW3MOB (Ha
HpHMepe YeI0BEKa).

Conep:xanue yueOHOT0 MaTepuaJia

9. JlpobGneHue OIUIOAOTBOPEHHOH sifiekineTkr. OOpa3oBaHHE IBYXCIOWHOTO 3apoJIbIIia.
[TonsiTME O 3apOABIMIEBBIX JUCTAX M HX MNPOU3BOAHBIX. [lepBHYHBIM OpraHoreHes.
HuddepennupoBka kiaetok u TkaHeil. [Ipsmoe u Hempsmoe pasButue. Ilepuoast
NOCTAMOPHOHANIBHOTO Pa3BUTUS Y uenoBeka. Pereneparus. CXoACTBO 3apojpliiell U
HMOpHOHAJIbHAs IMBEPIreHIIMs TPU3HAKOB. buoreHeTnueckuii 3aKoH.

CaMocTosTenbpHas pa60Ta O6y‘IaIOH_II/IXC}IZ OTBeTuTh HA BOITPOCHI

Pasznea 3. OcHOBBI
FCHETUKHU U CeJICKINU

Tema 3.1 OcHOBHEIE
3aKOHOMEPHOCTHU
HACJIEICTBEHHOCTH U
H3MEHYHUBOCTHU

B pesyabTare udydeHus TeMbl 00y4alOUIUICH 10JIKEH
YMeTh: IPUMEHATD 3aKOHBI TCHETUKHU IIPU PELICHUH I€HETUYECKUX 3a1a4.
3HATh: OCHOBHBIEC 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH U N3MEHYUBOCTH .

Coaep:xanue yueOHOro MaTepHaJia

10. Ocnosnvie 3AKOHOMEPHOCMU HAC1e0CMEEHHOCHU. I'enernka - HayKa 0
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HACJIEJCTBEHHOCTH U W3MEHUYMBOCTH. lloHsiTHE O TeHe. JJoMUHAHTHBIE U PELECCUBHbBIC
reHpl. ['OMO3MrOTHBIE M TE€TEPO3UTOTHBIE OPraHU3Mbl MO HACIEeIyeMOMY IPU3HAKY.
I'enotun.  ®enotun. I'eHodona.  XpomMocoMmHass  TEOpHs  HACIECICTBEHHOCTH.
['ubpumoornyecKknii METOI M3y4eHHUsT HacleacTBeHHOCTH. IlepBwlii 3akoH MeHuens -
3aKOH JIOMUHHpOBaHusA. BTopoi 3akoH MeHzens - 3aK0H pacilerieHus. 3aKOH YHUCThIX
ramMeT M ero uLuToJIoruuyeckoe oOocHoBaHue. Tperuid 3akoH MeHzaens - 3aKoH
HE3aBHCHMOT'0 KOMOWHHUPOBAaHUS TMPU3HAKOB (IUTHOPUIHOE W  TOJUTHOPUIHOE
CKpelMBaHue). AHanmu3upylomee ckpenuBanue. 3akoH T. Moprana. CuemieHHOe
HacnefoBanue. Hapymenue HacienoBanus B pe3yJsibTaTe KpoccuHrosepa. HacnegoBanue
MIPU3HAKOB, CUEIUICHHBIX C MOJIOM. ['€eHOTMIIHYecKas W3MEHUYMBOCTb - MYyTAal[MOHHAas U
KOMOWHATHBHAs. MeXxaHW3Mbl BOSHUKHOBEHHUS DPA3JUYHBIX KOMOWHAIMA T'€HOB U WX
pOJIb B CO3/IaHMH T€HOTUIIMYECKOr0 pazHooOpa3us ocobelt B mpezenax Buaa. Myranuu,
MPUYUHBI BOSHUKHOBEHUS, KJIaCCU(UKALINS, CTETIEHb YaCTOThl BOSHUKHOBEHUSI.

11.HpaKTI/I‘leCK06 3asTHe Ne 1 «PemeHne TeHETHYECKUX 3aJa4d M COCTaBJICHUC

POOCIIOBHBIX )

12. JlaboparopHast pabora Ne 3 «M3yuenune wusmeHuuBoctu. IlocTpoeHue BapuaroHHON

KpUBOI»

2.

CamocTtosTenbpHas paboTa 00y4JarouXxcs:

CocraButh B TETpaaW KpaTKYIO XPOHOJOTHUYECKYlo Tabnuiy: «lcTopusi cTaHOBIECHHS
I'eneTrkM KaKk HaAyKW».

[TonroroBute mokianel Ha Temy: «I.MeHmenb — OCHOBOIIOJOXHUK TE€HETHKHY,
«CraHoBlieHHEe TeHEeTHKH B Poccum»

Tema 3.2. Cenexuus
pacTeHU, )KUBOTHBIX,
MHUKPOOPTraHU3MOB

B pe3yjibTare U3y4eHUsl TEMbI oﬁyqaloumﬁca JOJIZKECH
3HATb: OCHOBHBLIC METOABI CCJICKIINU OPIraHU3MOB.

Conep:xanue yueOHOTr0o MaTepHaJia

13. 3apaun coBpeMeHHoOM cenekuuu. LIeHTpsl MHOr00Opa3us U MPOUCXO0XKICHUS KYJIbTYPHBIX

pacrennit (H.M. BaBunos). Cenexkuusi pacteHuit OCHOBHBIE METOABI: THOpUIU3AIINS,
oT00p. DOpMBI UCKYCCTBEHHOTO OTOOpa: MAacCOBBIM M WHIUBUIyalbHBIA. ['eTeposuc.
[Momunmonaus u otnaneHHas rudpuausanus. OTnaneHHas THOpUAN3aAIUs PaCTCHUN U
JIOMAIIHUX )KUBOTHBIX.

1.
2.

CamocrosTenbHas paboTa 00y4aroIuXCs:
[TpuBenuTe mpUMepHI CEIEKIIUN MUKPOOPTaHU3MOB: OakTepuii, rpuOoB, BOJOPOCEH.
[ToaroToBeTe cOOOIIEHNE O TEHHOM MHKEHEPHH.

Pazpea 4.
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IIpoucxoxnenue u
pa3BUTHE KU3HU HA
3emiie. DBOTIOIHOHHOE
YYeHHue

Tema 4.1. Yuenue
JlapBuHa 00
HUCKYCCTBEHHOM U
€CTECTBEHHOM O0TOOpE

B pesyabTare n3yueHust TeMbl 00y4aroIMiics 10JKeH
3HATh: OCHOBHBIE IBUXKYIIIHME CUJIbI BOJIIOLIUM U €€ PE3YJIbTaThl.

Coaep:xanue yueOHOro MaTepHaJia

14. Yuenue /lapeuna 06 uckyccmeennHom u ecmecmeeHnom omoope. llpencrapieHune o
pPa3sBUTHH KM3HH Ha 3emiie B JOAapBUHOBCKHM nepuon. MckyccrBennsiii or6op. [lytu
CO3JaHUs JOMAlIHUX IOPOJ >KMBOTHBIX M COPTOB pacTeHUil (OCHOBHBIE IOJOKEHUS
teopun U J[lapBuna. bopr0a 3a cymectBoBanue. Buabl 060ppObI 32 CyIIECTBOBAaHHE.
EcrectBennslit or60p. @opmbl ectecTBeHHOTo 0T00pa. [IprucnocobieHHOCTh - pe3yabTaT
ecTtecTBeHHOro otoopa. OTHOCUTENIBHBIN XapaKTep MPUCIOCOOIEHHOCTH.

15. [Ipaktuueckoe 3anstue Ne 2 «lM3ydeHuwe crmocoOOB aganTaiMd OPraHU3MOB K Cpelie
oOuTaHUA»

CamocrosTenbHas paboTa 00y4aroIuXcs:
1. HpOBeIlI/ITC CpaBHI/ITeJ'II)HI)If/'I aHaJIM3 OCHOBHBIX TMIIOTE3 BOZHUKHOBEHUS KU3HHU Ha 3eMII€.
2. CamoctosiTenpHas pabora OOy4aroIIUXCs: IOATOTOBHTH JOKIaa Ha Temy «Teopwus
bonbmoro B3peiBayu nokianel mno teme: «l'umoresa AWM. Omnapuna», «Onsitel C.
Munnepa u C. ®okcan, «llancmepmusi - rumore3a BeyHOW Ku3HM», «[umoresa
CaMOIPOM3BOJIBHOTO 3apOXKJICHUS KU3HWY, «KpealmoHu3m.

Tewma 4.2. Mukpo- u
MakpodsBomtonus. [Tytu
JIOCTHIKEHMS
OHOJIOTHYECKOTO
mporpecca.

B pe3ysbTare nzyueHust TeMbl 00y4aromMiics 10JKeH
yMeThb: Ha3bIBaTh IPUYUHBI U (DAaKTOPBI IBOJIOIMHM OPraHUYECKOT0 MUpA.
3HaTh: KPUTEPUHU BUJA.

Coaep:xanue yue0HOro MaTepHaJia

16. Mukpo- u makposzeonwoyus. Bun u ero xpurepun. [lonynsamust - popma cymecTBOBaHHS
Buja. Kpurepun nomymsuuu. IloHaTtus Mmukpo- um MakposBomonuu. ['eHeTnueckue
IpOLECcChl B MOMYJISAIUAX. OBOJNIOINMOHHAs posib MyTauuid. EctecTBeHHBIH 0TOOp -
HanpaBJAOmuil GpakTop »BoatoNMH. [ TaBHBIE HampaBiIeHUs OMOJIOTMYECKOM IBOJIIOLUU:
apamopdo3, wuaeoananrtauus, oOuias jgereHepanusi. OCHOBHbIE 3aKOHOMEPHOCTH
HBOJIIOIUM: JUBEPreHIUsl, KOHBEPTeHIUs, Mapaieln3M, HeoOpaTUMOCTh IBOJIIOIIMOH -
HBIX TpeoOpazoBaHuil. Pe3ynabTar sBOMIOUU: MHOrooOpasue BHUAOB, YCIOXKHEHUE
OpraHu3alluy, OpraHuyYecKas 1es1eco00pa3HOCTb.

ITonoxeHne 4enoBeka B CUCTEME KMBOTHOro mupa. IIpumarsl. EAMHCTBO 4en0BEYECKUX pac.
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KpaTKaH XAPAKTCPUCTHUKA IMAJICOHTOJIOTMYCCKUX HAXOAOK, OTHOCAIIUXCA K MNPCACTABUTCIIAM
yenoBedecTBa. YelmoBeK U S9KOCUCTEMEL.

CamocrositenpHass pabora 0OydaromUXCs: JOKIAAhl HAa TEMbI: OTBETUTh HA BOMIPOCHL, JaTh
OTIpEJICJICHNUS, TOATOTOBUTD JJOKJIAIbI

Paznea 5. 2
IIpoucxoxnenne
yeJIOBeKa
Tema 5.1. IIpoucxoxaenue | B pe3yibrare udydeHusi TeMbl 00y4aIOUIUIICS 10JKEH
4eJloBeKa yMeThb: Ha3bIBaTh IPUYUHBI U (DAaKTOPHI HBOJIIOIIH YETIOBEKA.
3HATh: YEPThl CXO/ICTBA YEJIOBEKA U IPUMATOB.
Coaep:xanue yueOHOTro MaTepHaJia
17. Hpoucxoscoenue u ocnoenvle cmaouu pazeumus yenoeexka. Antpororenes. Dpomonus | 1
npuMaToB. CoBpeMEHHbIE THUIIOTE3bl O NPOMCXOXKICHHWU uesoBeka. JlokazaTenbcTBa
pPOZACTBA YEJIOBEKA C MIIEKONMMUTAIOIUMM >KMBOTHBIMU. OTarbl 3BOJIOLMM YeJIOBEKa.
Yenoseueckue pacel. POACTBO M €IMHCTBO IPOMCXOKIACHUS uesoBedyeckux pac. Kpuruka
pacuzma.
Pa3znen 6. buonuka
Tema 6.1. buonunka kak B pe3ysbTare nzyueHusi TeMbl 00y4arolMiics 10J7KeH
OJTHO U3 HalpaBJIeHUI yMeTh: Ha3bIBaTh MPUHIMIIEI U IPUMEPHI UCTIONB30BAHUS JOCTHXKEHUI OMOHUKH B X035ICTBEHHOM
OMOJIOTUY U KUOEPHETUKH. | JESTEIbHOCTH YeNIOBEKa.
3HATh: POJIb U MECTO OMOHMKH B COBPEMEHHOW Hay4YHOU KapTUHE MUpA.
Conep:xanue yueOHOTr0o MaTepHaJia
18. Paccmotpenne OHOHMKON 0ocoOeHHOCTel MOop(o(U3NOIOrNIecKOd OpraHU3aluK KUBBIX | 1
OpPraHM3MOB M MX HCHOJb30BAaHUS JJISI CO3/IaHUSI COBEPLICHHBIX TEXHUYECKHX CHCTEM U
YCTPOWCTB 10 aHAJIOTUH C KUBBIMU CHCTEMaMH. [[pHHIMIIBI U IPUMEPBI UCIIOJIb30BaHMS B
XO3SIICTBEHHON  JESATEIBHOCTH JtoJiell MOpGOQYHKIMOHANBHBIX YepT OpraHu3aluu
pacTeHUH U )KUBOTHBIX.
18. InddhepeHnmpoBaHHbIN 3a4€T 1
Oos3aTenbHasi ayIMTOPHasi yueOHasi HArpy3Kka (Bcero) | 36
CamocrosiTejibHas padoTa odyuyaruierocs (Bcero) | 15
MaxkcumaJjibHas yueOHasi Harpy3ka (Bcero) | 51
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3. YCJOBUA PEAJIN3ALIIA IMPOT'PAMMBbI YUEGHOM
JUCHUAIIJINHBI

3.1. TpeOboBanusi K MATEPUAJILHO-TEXHUYECKOMY 00eCIedeHUI0

Peanm3zanust mporpamMMbl  yueOHOW JUCHMIUIMHBI TpeOyeT Haaudus ydeOHOro
kaonHeta «EcTecTBO3HAHUSM».

O06opynoBaHue yueOHOro KaOMHETA:

- IOCAJIOYHBIX MECT MO KOJIMYECTBY 00yUarOITUXCS;

-CTYJbS;

-0CKa KJIacCHas;

-CTeJUIaX IS MOJEJIEl 1 MaKETOB;

- paboyee MeCTO penoaaBaTers;

[TpuGOpEI U YCTPOUCTBA:

- MEKPOCKOIIBI 1 MUKPOTIPETIapaThI

- repbapuu pacTeHUM

- IJIAKATHI I10 TEMaM

YyeOHbIe HAIAAHBIE TOCOOUS:

- KOMIUIEKTBl y4e€OHO-HArJISIHBIX MOCOOUH 110 JUCITUTIIINHE:

Jle¥icTByIO1Iass HOPMATUBHO-TEXHUYECKAS M TEXHOJIOTMYCSCKAs JOKYMCHTAIIHA:

-IpaBujIa TEXHUKH 0€30MaCHOCTH U IIPOM3BOJICTBEHHON CaHUTAPHUU;

TexHHYECKHE CpeJicTBA O0YUECHUS:

- HOYTOYK C JUIEH3WOHHO-TIPOTPAMMHBIM oOO€clieueHneM U MYJIbTUMEIua
MIPOCKTOP;

-TEJIEBU30D;

-BUICOMAarHUTO(OH;

- Habop kacceT, DVD auckoB o temam

-3KpaH NPOCKINOHHBIM;

3.2. UndopMmanmonHoe obecnevyeHue o0yueHmsi

Ilepeyenb pexkoMeHAyeMbIX Y4eOHbIX u3AaHuii, WMHTepHeT-pecypcos,
JAOMOJTHUTETbHOU JIUTEPATYPbI

OCHOBHBIE HCTOYHHUKH:

MamontoB C.I'. O6mas 6momorus [Texcr]: Yued.m1s CTyAeHTOB CPEAHHUX CIICI.
yue0. 3aBeaenuit/C.I.MamonrtoB, B.b.3axapoB. — 6-¢ wu3a., crep. — M.: Beicmas mik.;
2016.-317 c.: mi.

JlonoJIHUTEIbHbIE HCTOYHUKU:

ITon penakiueit C.I'. MamonTtoBa. buonorus [Tekcr]: [locobue s mocTymaroumx
B By3bl. - M.: Beicmias mkona 1984.

Muwuna U.B.. 3ananus J1j1s CaMOCTOSTENIbHON paboThl Mo 061iei ouosioruu [Tekcer]
- M.: [IpocBemenue, 1984.

HNurepHer-pecypcesbi:

www.bio.1september.ru - razera «buosorusy - npuioxkeHue K «1 ceHTIOps»

www.bio.nature.ru - Hay4Hble HOBOCTH OHMOJIOTHUH

www.edios.ru - Dimoc - IEHTP AUCTAHIIMOHHOTO 00pa30BaHuUs

www.km.ru/education. - YueOHble MaTepuanbl W cjaoBapu Ha caite «Kupwmn u
Medoauit» xomneknust 1 C o6pazoBanue buonorus
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4. KOHTPO.Ib Y OIIEHKA PE3YJIbTATOB OCBOEHUSI YUYEEHOU
JANCHUITJINHBI

Pe3ysabTathl 00yueHus
(ocBOEHHbIE YMEHMSI, YCBOCHHbIE 3HAHMS)

®opMbI 1 MeTOAbI KOHTPOJISI U
OII€eHKH Pe3yJIbTaTOB 00y4YeHH sl

- c(opMUPOBaHHOCTh TMPEACTABICHUA O
poJii U MecTe OHOJIOTMM B COBPEMEHHOM
HAy4YHOM KapTUHE MUpPA; MOHUMAHHE POJIU
Oouonoruu B (OPMHPOBAHUU Kpyrozopa u
(YHKIIMOHATBLHOW TPAMOTHOCTHU JIJISI PEIICHUS
MIPAKTUYECKHX 3a]1a4;

TECTUPOBAHUE,
(bpOHTAJILHBIN YCTHBIN OMPOC

- BJIAJICHUE OCHOBOIIOJIArArO MU
MOHATUAMU W TIPEIACTABICHUSIMUA O KHUBOU
MpUPOJE, €€ YPOBHEBOW OpraHu3zalMd |
3BOJIIOLINH; YBEPEHHOE II0JIb30BaHUE
OMoIOTNYECKON TEPMUHOJIOTUEN 51
CHUMBOJIMKOM;

TECTUPOBAHUE,
(pOHTANBHBIN YCTHBIA OMPOC

- BJIaACHUC OCHOBHBIMH MCTOdaMH
HAY4YHOI'O IIO3HAHHUA, HCIIOJIB3YyCMbIMHU IIPpHU

OMOJIOTUYECKUX  MCCIEOBAHUSAX  KUBBIX
OOBEKTOB M DKOCUCTEM:  OIHCAHHEM,
M3MEpEHUEeM, TMPOBEJACHUEM HaOJIOJACHUN;
BBISIBJICHUE M OIEHKAa  aHTPOIOTCHHBIX

VW3MEHEHUI B IPUPOJE;

Jlaboparopubie paboTs Ne 1, 2

- c(hOpPMUPOBAHHOCTh YMEHHUH OOBICHSTH
pe3ynbTaThl OMOJIOTMUECKUX SKCIEPUMEHTOB,

Jlaboparopubie padoTsl Ne 1-3
[TpakTrueckue 3ausatus Nel-2

pemarhb 3JIEMEHTapHBIC OMOJIOrNYECKHE

3aJauu;

- c(hOpMHUPOBAHHOCTH COOCTBEHHOM | BBICTYIUICHHS ¢ HH(pOPMAITUEH, TOKIAIbI,
MO3UIIMA 10 OTHOIICHUIO K OHOJOTHYECKOM | COOOIIECHUS

uHpopMaruu, TOJlydaeMOHM U3  pa3HBIX

WCTOYHHUKOB, TJIOOQJIBHBIM DKOJOTHYECKUM

npo0JeMaM U MyTIM MX PEIICHHS.




