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1. TACHOPT NPOT'PAMMBI YYEBHOM JTUCHUTLJIAHBI
BHOJIOI'UA

1.1. O0J1acTh NPpUMeHEeHHUs TPOrPAMMBI

[Iporpamma o0611eoOpa3oBaTenbHOM yueOHOM nucHUIUIMHBL «buonorus» mnpenHazHaueHa s
n3ydyeHus: OMoJoruu Ha 0a3e OCHOBHOTO OOIIEro 00pa3oBaHUs MPHU MOATOTOBKE CHCIIHAIMCTOB
cpenHero 3BeHa 1o crenuanbHocT 43.02.15 [NoBapckoe U KOHAUTEPCKOE JIETIO0.

1.2. Mecrto AMCUUIINHBI B CTPYKTYpe OCHOBHOM npo¢eccCuoOHATIBLHOM
o0pa3oBaTe/IbHOM MPOrPaMMbI:

VYueOHnas qucuuminHa «buonorusy» sBiaseTcss NpoPUIbHBIM y4eOHBIM MPEAMETOM IO BBIOOPY U3

obsi3atenpbHON TpenMeTHor oOmactu  «EctectBennsie Hayku»y DOI'OC cpeanero obmiero

00pa3zoBaHus, BXOIUT B 00111€00pa30BaTEeIbHBIN ITHKII.

1.3. Henu u 3a7a4u AMCHMIJIMHBI — TPeOOBaHUS K pe3y/JbTaTaM OCBOEHUS
AUCHUILIUHBI
Coneprxanne nmporpaMMbl «bHOJIOTUsA» HANPABIEHO HA JOCTHIKEHUE CIENYIONIUX LeJIei:
- mosydyeHue GyHIaMeHTaIbHBIX 3HaHUHN 0 Onosorndeckux cucremax (Knerka, Opranusm,
[onymsmus, Bua, Dxocucrema); UCTOpUM DPA3BUTHSI COBPEMEHHBIX IPEICTaBICHUM O
YKUBO NMPUPOJE, BHIAAIOMINXCS OTKPHITUSX B OMOJIOTMUECKON HayKe; poJid OMOJOrH4eCcKOn
Haykl B (OPMHUPOBAHHWU COBPEMEHHOI €CTECTBEHHO-HAyYHOW KapTHHBI MHUpPaA; METOoJax
Hay4HOTO MO3HAHUS;
- OBJQJICHHE YMEHHUSMU JIOTUYECKH MBICIUTh, OOOCHOBBIBATH MECTO U POJb
OMOJIOTMYECKUX 3HAHUM B MPAKTUYECKOW AEATEIbHOCTH JIOEH, pa3BUTHUU COBPEMEHHBIX
TEXHOJIOTHIl; ONpeneNniaTh HUBble OOBEKTHI B MPHUPOJE; MPOBOAUTH HAOMIOACHHS 3a
SKOCHCTEMAMM C LIEJBI0 UX ONMCAHUS WM BBIABJICHHS €CTECTBEHHBIX M AHTPOIOTEHHBIX
W3MEHEHUI; HaXOUTh U aHAIU3UPOBATh MHPOPMALIHIO O KUBBIX 0OBEKTAX;
- pa3BUTHE MO3HABATEIILHBIX UHTEPECOB, NHTEIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
oOyuaromuxcs B MpOLECCe H3Y4YeHHUS OHOJIOTMYECKHX SIBICHUI; BBIAIOLIUXCA
JNOCTHMKEHHIM OHOJIOTHH, BOUIEAIMX B OOLICYETOBEUYECKYIO0 KYJIbTYpPY; CIOXKHBIX U
MIPOTUBOPEUYUBBIX IyT€H PA3BUTHUSI COBPEMEHHBIX HAyYHbBIX B3IIAJIOB, WJEW, TEOPHUH,
KOHLIETIIUH, TUIIOTe3 (O CYIIHOCTU U MPOUCXOXKICHUH KU3HH, YeIOBeKa) B X0Je paboThI ¢
Pa3TMYHBIMU UCTOYHUKAMH UH(OpMALINH;
- BOCHHUTaHHE YOEXKIEHHOCTH B HEOOXOJUMOCTU IIO3HAHUS KUBOW MPHUPOIDI,
HEOOXOJIMMOCTH PAlMOHAIBHOTO TMPUPOJOIONIB30BaHUsA, OEpPEeKHOTO OTHOLIEHUS K
MIPUPOJHBIM pecypcaM U OKpyKarolleil cpene, COOCTBEHHOMY 3/I0POBbIO; YBAKECHHS K
MHEHUIO OTIIMOHEHTA NMPU 00CYKIEHUU OMOJIOTHYECKHUX MPOOIIeM;
- HCIIOJIb30BaHHUE MPUOOPETEHHBIX OMOJIOTUYECKUX 3HAHWM W yMEHUN B MOBCEIHEBHOI
KU3HU JUISL OLIGHKHU TOCJEICTBUN CBOEH NESATENbHOCTH (U ACATEIBbHOCTU JIPYTUX JIFOACH)
[0 OTHOIIEGHUIO K OKpYXKalouleil cpene, 3J0pPOBbIO APYTrUX IOJAEH M COOCTBEHHOMY
3/I0pOBBIO; OOOCHOBaHME M COOJIOJICHHE Mep NPOMIAKTUKU 3a00JIeBaHUN, OKa3zaHUeE
NepBOI MOMOIIM MIPU TpaBMax, COOJOICHNE PAaBUJI TOBEJICHUS B IPUPOJIE.
OcBoenue conepkanust yuyeOHOM mucuuruivHbl «buonorus» obecrneunBaer JOCTHKECHHE
CTYIACHTAMH CIEAYIOIINX Pe3yJbTaTOB:
JAUYHOCHHBIX
- c(pOpMHPOBAHHOCTh YYBCTBA TOPJOCTH M YBa)KEHUS K MCTOPHUM M JIOCTHXKEHUSM
OTE€YECTBEHHON OMOJIOTHYECKON HayKH; MpEeACTaBICHUS O IEJOCTHOH €CTECTBEHHO-
Hay4YHOU KapTHUHE MUDA;
- IOHMMAaHHE B3aUMOCBSI3U U B3aMO3aBUCUMOCTH €CTECTBEHHBIX HayK, UX BIMSHHS Ha
OKPYXKAIOLYIO CpeNY, DKOHOMUYECKYIO, TEXHOJIOTHUECKYIO, COLIMAIIBHYIO
U 3TUYECKYIO c(epbl AeATEIIbHOCTH YETI0BEKa;



- CHOCOOHOCTH MCHOJIb30BATh 3HAHUS O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHE
Mupa B 00pa3oBaTeNbHOW W TPOPECCHOHATBHON NEATETBHOCTH; BO3MOXKHOCTH
MH(GOPMAIIMOHHOM cpelibl il 00ecTIeYeHrsl POyTUBHOTO CaMO0Opa30BaHuUs;
- BJIaJICHUE KYJIbTYPOU MBIIIUICHUS, CIOCOOHOCTH K 000OIIECHUIO, aHATTN3Y, BOCIIPHUSITHIO
uHbopMaMK B O0JACTH €CTECTBEHHBIX HAYK, MOCTAHOBKE IIENIM U BBIOOPY IyTel ee
JOCTHXKEHUS B IPpoeCCUOHANbHOU cdepe;
CIOCOOHOCTh PYKOBOJICTBOBATHCS B CBOCH JEATEIHHOCTH COBPEMEHHBIMH PUHIHIIAMHU
TOJIEPAHTHOCTH, [HAJIOTa W COTPYAHHWYECTBA; TOTOBHOCTh K B3aUMOJCWUCTBUIO C
KoJuieramu, paboTe B KOJUIEKTUBE;
- TOTOBHOCTB HCIIOJIb30BaTh OCHOBHBIE METOJIBI 3aLIUTHI OT BO3MOXHBIX ITOCIIEACTBUI
aBapuii, KaTacTpod, CTUXUITHBIX OCCTBHIA;
- o0JylajjaHKie HaBbIKAMU 0€3011aCHOM pabOThI BO BpeMsI POEKTHO-UCCIIEI0BATENbCKON
U 3KCIIEPUMEHTAIIBHON JESITEeIbHOCTH, MpPH HCIOJIB30BAaHUU JIaDOpaTOPHOro 000-
pyAOBaHUS;
- CHocOoOHOCTh HCHOJB30BATh MPHOOPETCHHBIC 3HAHWUS W YMEHHUS B NPAKTUYECKOUN
NEATeTbHOCTH W TIOBCEIHEBHOW JKWU3HW ISl COOMIONEHHWsT Mep MpOoQHIaKTHKA
OTpaBJICHUH, BHUPYCHBIX H JAPYruX 3a00JIeBaHHWHA, CTPECCOB, BPEIAHBIX IPHUBBIYECK
(KypeHus1, aTkoTOJIM3Ma, HAPKOMAHUH ); IPAaBUIT TTOBEJICHHS B TPUPOTHOM cpeie;
- TOTOBHOCTh K OKAa3aHHWIO IEPBOH MOMOIIW TPW TpaBMax, MPOCTYAHBIX H JPYTUX
3a00JICBaHHSX, OTPABJIICHUSIX MHUIIEBBIMU TPOTyKTaMHU.
MemanpeomemHulx:
- OCO3HaHHME COIMAIbHOM 3HAYMMOCTHU CBoei mpodeccuu, obnanaHue MOTUBALUEH K
OCYIIECTBICHHUIO MPO(ECCHOHATEHON AEATEIBHOCTH;
- TIOBBIICHWE WHTEIUICKTYAIbHOTO YPOBHSI B TIIpOIlecce M3YyYCHUS OHMOIOTHYSCKHX
SBJICHUH; BBIJAIOIIUXCSA JOCTHKEHHUH OHOJIOTMH, BOIIEAIINX B OOIIEYETIOBEYECKYIO
KyJIbTYpY; CIOXHBIX M IPOTHBOPEUMBBIX IyTEHl pa3BUTHA COBPEMEHHBIX Hay4YHBIX
B3IUISIIOB, UJCH, TEOPHUH, KOHIICTIMH, TUMOTe3 (O CYIIHOCTH W MPOUCXOXKICHUU KU3HH,
YeJI0OBEKa) B X0J1e pPabOThI ¢ pa3IMYHBIMU HCTOYHUKAMH HH(GOPMAIIIH;
- CIIOCOOHOCTb OPraHU30BbIBATH COTPYAHUYECTBO E€AMHOMBIIIJIECHHUKOB, B TOM 4YHUCIIE C
UCIOJIb30BAHUEM COBPEMEHHBIX NH(OPMALMOHHO-KOMMYHHUKALIMOHHBIX TEXHOJIOTHIA;
- CIOCOOHOCTh MOHUMATh MPUHIUIBI YCTOMYUBOCTH U NMPOAYKTUBHOCTH KHUBOW MPUPOJIBL,
NyTH €€ M3MEHEHUs MOJ BIMSHUEM aHTPONOIEHHBIX (DAaKTOPOB, CIOCOOHOCTh K
CHUCTEMHOMY aHajlu3y IJIOOAIbHBIX 3KOJOIMYECKHX MpoOiIeM, BOIPOCOB COCTOSHHS
OKpY>Karollel cpe/ibl U pallMOHAIBLHOIO MCII0JIb30BaHUS IPUPOIHBIX PECYPCOB;
- yMeHHE OOOCHOBBIBATb MECTO M pOJIb OMOJIOTMYECKUX 3HAHMH B IPAKTHUYECKOH
NeATeNbHOCTH JIFOJeH, pa3BUTUHU COBPEMEHHBIX TEXHOJIOTUH; ONPENeIIATh KUBbIE O0BEKThI
B IpUPOJE; IMPOBOAUTH HAONIONEHHMS 3a SKOCHCTEMaMH C LEJIbI0 UX ONMCAaHUS MU
BBISIBJICHUS! €CTECTBEHHBIX M AHTPOIOTEHHBIX M3MEHEHMH; HaXOJIUThb U aHAJIU3UPOBATh
MH(POPMAIIHIO O KUBBIX 00BEKTAX;
- CIIOCOOHOCTh NPUMEHATh OHOJIOTMYECKME U SKOJIOTMYECKHE 3HAaHUS JUld aHalu3a
MPUKIIAJHBIX POOIEM X039HCTBEHHOM 1A TENbHOCTH;
- CIIOCOOHOCTh K CaMOCTOSATEIILHOMY IIPOBEACHUIO HCCIEIOBaHWM, MOCTaHOBKE
€CTECTBEHHO-HAYYHOTO HKCIEPUMEHTA, UCIOJIb30BAaHUIO0 HH(OPMAIIMOHHBIX TEXHOJIOTMH
JUISL peLIeHNs] HAYyYHBIX U TPO(ecCHOHAIBHBIX 3a/1a4;
- CHOCOOHOCTh K OIIEHKE ATUYECKHX AacleKTOB HEKOTOPBIX MCCIEJOBaHUN B 00jacTu
OMOTEXHOJIOIMH (KIOHUPOBAHUE, HCKYCCTBEHHOE OIJI0OZ0TBOPEHHUE);
npeomemmuuix:
- c(popMHPOBAHHOCTH MPEACTABICHUI O POJIM U MECTe OMOJIOTUN B COBPEMEHHON Hay4HOM
KapTHUHE MHpa; T[OHMMaHHe poju Ouosiorun B (HOPMUPOBAHMU Kpyrosopa H
(GYHKUIMOHATBLHON TPAMOTHOCTH ISl PELICHUS PAKTHUECKUX 3aj1ay;
- BJIaJICHHE OCHOBOIIOJIATAIONIMMY MOHATUAMHU M MPEACTaBICHUSAMH O KUBOU MPUPOJIE, €
YPOBHEBOM OpraHu3allii ¥ HBOJIOIMH; YBEPEHHOE I0JIb30BaHUE OHOJOTHUYECKON
TEPMHUHOJIOTUEN U CUMBOJIMKOW;
- BJIQJICHUE OCHOBHBIMM METOJaMM HAy4YHOTO TO3HAHHs, HCHOJb3yeMBIMU TIpU
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OMOJIOTUYECKHUX MCCIIEIOBAHUSX JKUBBIX OOBEKTOB U IKOCUCTEM: OTTUCAHHEM, U3MEPEHHUEM,
MPOBE/ICHUEM HAOJIOACHHUIA; BBISBIICHHE U OIICHKA aHTPOIIOT€HHBIX U3MEHEHUH B TIPUPOJIC;
- ¢(OpPMUPOBAHHOCTh YMEHUU OOBSICHITH PE3yIbTAThl OUOJOTHYECKUX IKCIEPUMEHTOB,
pelaTh 3JIeMeHTapHbIe OMOJIOTHYECKUE 3a1a4H;

- chOPMUPOBAHHOCTh COOCTBEHHOW TMO3WIMU TIO OTHONICHUIO K OHOJIOTHYECKOU
nHQOpPMALMK, TOTY9aeMON W3 Pa3HbIX MCTOYHHUKOB, TJIOOAIBHBIM 3KOJOTHYCCKHM
po0eMaM U IMyTSM UX PEIICHUSI.

JINYHOCTHBIX Pe3yJIbTATOB MPOrPaMMbl BOCIIMTAHHUS

JIP 7 Oco3Haromuii NpuOPUTETHYIO IEHHOCTh JTUYHOCTU YEJIOBEKA; YBAXKAIOIINI COOCTBEHHYIO
U 4Y)KYIO YHUKQJIBHOCTD B PA3JIMYHBIX CUTYaLUsAX, BO BceX opMax U BUIaX AEATEIbHOCTH.

JIP 9 CoGmomaromuii ¥ mponaraHJAupyrONINi MpaBWiia 3J0pOBOro M 0Oe30macHOro oOpasa
KU3HU, CIOPTa; MpeaynpexJaroluil Jubo MpeooJIeBAIOIIMN 3aBUCUMOCTH OT aJIKOTOJI,
Ta6a1<a, ICUXO0AKTUBHBIX BCUICCTB, a3apTHBIX HUIPp U T.H. COXpaHSIIOHII/Iﬁ MCHUXOJIOTHYCCKYTO
YCTOI\/JI‘-II/IBOCTI: B CUTYaTHUBHO CJIOXKHBIX WM CTPEMHUTCIBHO MCHAIOMIUXCA CUTyalluAgX.

1.4. KoinuecTBO 4acoB HA OCBOEHHE MPOrPaMMbI TUCIHIIJIHHBI:
O6pem oOpazoBaTenbHON Harpy3ku oOydatomierocst 136 gacos;

2.  CTPYKTYPA U COJEPXXAHUE YYEFHOU JUCIUATLIMHBI

2.1. O0beM yueOHOH TMCUUIIMHBI M BU/IbI Y4eOHO#i padoThl

Bupa yueOHoi padboThbI O0bem yacoB
Oo0s13aTes1bHAA aYAUTOPHAA y4eOHAsl HATPY3Ka (BCEro) 136
B TOM YHUCJIE:
TEOPETHYECKNE 3aHATUS 96
IPaKTUYECKUE 3aHATUS 28
KOHCYJIbTalluH 6
AK3aMEH 6
[IpoMexxyTouHasi aTTectarus 6 popme IK3ameHa




2.2. TemaTu4ecKuil IVIaH U cofep:kanue yyeOHou nucuunianasl BUOJIOI'UA

HaumeHnoBaHue pa3aejioB U TeEM

Conepxanne y4eOHOro MmarepuaJa, JadoparopHbie PpaldoTbl M NpPaKTHYeECKHe
3aHATHSA, CAMOCTOSITeIbHAS padoTa o0yyarommxcst

Oo0neMm
9a2C0B

YpoBenb
OCBOEHUS

BBengenne. buogorus xkak HayKa.
YPOBHI/I OpraHm3anMu *KU3HU.

Conep:xanue yueOHOro Mmarepuaja

OObeKT m3ydyeHus: OMOJIOTUN — >KWBas Mpupoja. [Ipu3HaKK JKUBBIX OPraHU3MOB U HX
MHOTOOOpa3ue. YpOBHEBas OpraHW3alis J>KUBOW MPHUPOABI W HBOJONHS. MeTopl
MO3HAHUS JKUBOM Tpupojbel. OOImme 3aKOHOMEpHOCTH Owosiormu. Posib Omonoruu B
(OopMUpPOBaHMM COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTHHBI MHpAa M IMPAKTHUYECKOU
NESTETPHOCTH JIIoJiel. 3HayeHHe OWOJIOTMM TP OCBOCHHHM MPOQPECCHU CPETHETO
1pohecCHoHATBLHOTO 00pa30BaHMUSI.

Pa3znen 1. Yuenue o KjieTke

Tema 1.1. Xumunueckas
OpraHu3anus KJIeTKH.

Conep:xanue yueOHOro Mmarepuaja

Knerka — aneMeHTapHas KMBasi CUCTEMa U OCHOBHAs CTPYKTYpHO-(YHKIIMOHAIbHAS
€IMHHLIA BCEX JKMBBIX OPraHU3MOB. Kpamkas ucmopus uzyyeHus xiemxku. XUMHYECKas
opraHm3anus KieTku. OpraHnyeckne M HEOPraHWYEeCKHE BEIIECTBA KIIETKHM W KUBBIX
OpraHu3MoB. benku, yrieBoabl, JIMNN/IbI, HYKJIIEHHOBBIE KMCJIOTHI M UX POJIb B KIIETKE.

Tema 1.2. Crpoenue u GpyHKuMHU
KJIETKH.

Conep:xanue yuyeOHOro marepuaja

[IpokaproTHueckre W dYKapHOTHYECKHE KIETKU. LluToruiasMa U KiIeTOYHas
MeMmOpana. OpraHouabl KIETKH. Bupycel — HekieTo4dHble (GOpMBI, UX POJIb B YKH3HH
yenoBeka. boprOa ¢ BupycHsiMu 3a6osieBanusvu (CITU/ u ap.)

Tema 1.3. O0MeH BenecTs 1
npeBpaileHne YJHEPTUHN B KJIETKe.

Conep:xaHue y4eOHOro marepuasa

[Tnactuaeckuit u sHEpreTudeckuii ooMeH. ®otocuHTes: ero Ga3pl, KOCMUYECKAsE POJIb B
ouocdepe.

Tema 1.4. CTpoenne u pyHKUHH
XpoMocoM

Coneprkanne y4eOHOro MarepuaJia

JIHK — HOcuTenb HaciaeacTBeHHOM MH(GOpMaIK. 3HaYeHUE TTOCTOSIHCTBA YUCIa U (hOPMBI
XpoMocoM B kjeTkax. I'eH. ['enernueckuii koa. JlocTmkeHNsS MOJEKYISIPHOW OMOJIOTHH:
T€HHOU U KJIETOYHOU WH)KECHEPUU.

IIpakTuyeckue padoTbl

Habmronenne KJI€TOK pacTeHWid M KUBOTHBIX TMOJ MHKPOCKOIIOM Ha TOTOBBIX
MUKpoOIIpenaparax, ux onvcanue. CpaBHeHUE CTPOEHUS KIIETOK PaCTEHUN U KUBOTHBIX I10
FOTOBBIM MUKpOIIpEnaparam.

[IpuroroBiieHne u onrcaHue MUKPONIPENAPATOB KIETOK PACTEHUM.

Pazgen 2. Opranusm. PasMHoOKeHHe 1 HHANBHIYAJIbHOE PA3MHOKeHHE OPTaHU3MOB.

Tema 2.1. PazMHuoxkenune

Conepxxanue y4eOHOro Marepuasa




OpraHusmMoB

Opranusm — enuHOE 1enoe. MuorooOpaswe opraHu3moB. PasmHOXkeHHE —
Ba)XKHelIIee CBOWCTBO KHUBBIX Oprann3MoB. [lonoBoe u Oecronoe pasMHOkeHue. Meios.
O0pa3zoBaHKe OJOBBIX KICTOK.

Tema 2.2. UnauBUaYyaIbHOE
pa3BUTHE OPraHU3MOB

Conepxxanue yueOHOro Marepuaja

OMOpHOHaNBHBIM 3Tan oHTOreHe3a. OCHOBHBIE CTAaauU SMOPHOHAIBLHOTO PA3BUTHSL.
Opeanocenes. [locmambpuonanvroe pazeumue.

CXoncTBO  3apojpllliel  NpPEACTaBUTENEH  pa3HbIX TPYII IO3BOHOYHBIX  Kak
CBUJETEIBCTBO HUX 53BOJIOLUUMOHHOIO pojcTBa. IlpuumHbpl HapylmieHuil B pa3BUTUU
OpraHU3MOB.

NuauBuayanbHoe pa3BuTHe uesioBeKka. PenpoayktuBHOe 310poBbe. [locnmeactBus
BIIUSTHUS QJIKOTOJIsl, HHKOTUHA, HAPKOTUYECKUX BEIIECTB, 3arPS3HEHUS CPEIbl Ha pa3BUTHE
YeJI0BEKa.

IIpakTHYyeckne padoThI
BrIsiBieHME M ONMCaHuEe MIPU3HAKOB CXOJCTBA 3apOJIbIIIEH YEIOBEKA U IPYTUX MO3BO-
HOYHBIX KaK JI0KAa3aTeIbCTBO UX IBOJIOLHOHHOTO POJCTBA.

Pa3zngen 3. OCHOBBI FreHEeTHKH U CeJIEKIUH.

Tema 3.1. OcHOBBI YueHUsI O
HACJIe/ICTBEHHOCTH U
U3MEHYHUBOCTH.

Conep:xxanue y4yeOHOro marepuaja

I'emetnka — HayKa 0 3aKOHOMEPHOCTAX HACIICACTBECHHOCTH N U3MCHYNBOCTH
OpraHu3MoOB. F.MCHIIGJ'II) — OCHOBOIIOJIOKHUK I'eHeTHKH. | eHeTnaeckas TEPMHUHOJIOTUSA U
CHMBOJIMKA.

3aKoHBI TEHETHWKH, ycTaHOBJeHHBbIE [.Menaenem. MoHOTHOpUIHOE W TUTHOPUIHOE
CKpelnIuBaHue. XpOMOCOMHAs TEOPHS HACJICICTBEHHOCTU. B3aumooeticmaue 2eHoa.

I'enernka nomna. Cuemeimoe C NOJIOM HACIE008aHUe.

3HaueHue reHeTHKHU JJIs CeJIeKIIMU U MeAulMHbl. HacnencTBenHble 00JIe3HH Yell0BEKa, UX
IPUYUHBI U TPO(UITAKTHKA

Tema 3.2. 3akoHOMEpPHOCTH
U3MEHYUBOCTH.

Conep:xaHue y4e0OHOro MmaTepuasa

HacnencrBenHas, WM TIe€HOTHUIHUYECKas, HW3MEHYMBOCTh. MoaudukanuonHas, WId
HEHACJICJACTBEHHAsA, HM3MEHYMBOCTL. I['eHeTHMKa 4ejloBeka. | eHeTMKa H MeJuIIMHA.
MarepuajibHbI€ OCHOBBI HACJIE€ICTBEHHOCTH U U3MEHYMBOCTHU. | '€HETHKA U 3BOJIFOIIMOHHAS
Teopusl. [ eHeTHKa NOonyJIsIui.

Tema 3.3. OcHOBBI cesieKIIUM
pacTeHui, )KWBOTHBIX U
MHKPOOPraHU3MOB

Conepxanue yueOHOro Marepuasa

I'enernka — Teoperndeckas 0cHOBaA cenekunu. OnoMalIHBaHUE KUBOTHBIX U
BbIpAIllMBaHUE KYJIbTYPHBIX PACTEHUH — HavaJbHbIC 3Talbl CEJICKIMHU. YUeHHEe
H./.BaBuiioBa o 1ieHTpax MHOToo0Opa3usi 1 MPOMCXOXKICHHs! KYJIbTYPHBIX PACTEHHM.




OCHOBHBIE METO/IbI CEIEKIIMU: THOPUIU3AIMS U HCKYCCTBEHHBINH 0TOOP. OCHOBHEBIE
JOCTHYKEHHS] COBPEMEHHOM CEJIEKIIMM KYJIbTYPHBIX PACTEHUM, JOMAIIHUX )KUBOTHBIX U
MHUKPOOPIaHHU3MOB.

buorexHonorus, ee JOCTH)KEHUSI U IEPCIIEKTHUBBI PA3BUTHSL.

IIpakTHyeckne padoThI
CocraBiieHHE MPOCTEUIINX CXEM MOHOTHOPHIHOTO W JUTHOPUIHOTO CKpEITUBAHUS.
Pemenne reseTnueckux 3aaay.

BoisiBieHue MyTareHoB B OKpYXKalolled cpele U KOCBEHHas OIEHKAa BO3MOKHOTO HX
BJIMSIHUS Ha OpraHu3M. AHaIU3 (EHOTHIUYECKON M3MEHYMBOCTH.

Paznen 4. Hpoucxom)]e}me 1 PAa3BUTHE )KU3HU HA 3€eMJIC. IBOJIIOIIMOHHOE yueHnue.

Tema 4.1. Ilpoucxoxaenue u
HaYaJIbHbIE 3TANbI PA3BUTHS
*KM3HM Ha 3emuie. DBOJIOLIMOHHOE
yueHHe.

Conepxxanue yueOHOro Marepuasa

['unoTe3b! npoucxoxaeHus Ku3HU. M3yueHne 0CHOBHBIX 3aKOHOMEPHOCTEN
BO3HHMKHOBEHHS, Pa3BUTHS U CYLLIECTBOBAHUS )KU3HU Ha 3eMJie. Y CI0KHEHHUE KUBbIX
OpraHU3MOB B Ipoliecce IBoIIOIMHA. MHOroo6pasue K1UBOro Mupa Ha 3emiie u
COBPEMEHHAs €ro OPraHu3anusl.

Tema 4.2. UcTropusi pa3BUTHA
IBOJIOIIMOHHLIX H/IEI.

Copep:xaHue y4e0HOro MmaTepuaja

3nauenue padot K.Jlunnes, JK.b.Jlamapka B pa3BUTHU SBOTIOIMOHHBIX UJIEH B OMOJIOTHH.
OpomonmonHoe yuenue Y.Jlapeuna. EcrtecTtBeHHBIM 0TOOp. POJIB  9BOTIOIMOHHOTO
yueHusi B GOpMHUPOBAHUH COBPEMEHHOMN €CTECTBEHHO-HAYYHON KapTUHBI MHpa.

Tema 4.3. MUKpPO0IBOJIIOIUA U
MAaKPO3BOTIONUS

Conep:xaHue y4eOHOro MmaTepuaja

Konnenmust Buma, ero kputepuu. llomymsammsi — CTpyKTypHas €JAWHHIIA BUIA U
SBOJIIONNH. [[BHIKYIIIE CHUITBI BOJIIOIIAH.

Cunretnueckasi Teopus 3BOIONUN. MukposBoJtonus. CoBpeMeHHbIE MPeACTaBICHUs
o BumooOpazoBanuu (C.C.YerBepukoB, W.W.IlImanpraysen). Makpo3BoJromusi.
Jloka3aTenbcTBa SBOIOIHH.

[Ipyuuubl BeiMUpaHUs BUAOB. OCHOBHBbIE HANpaBlIEHUS HBOJIIOLMOHHOIO Ipoliecca.
buonorudeckuit mporpecc U OMOJIOTHYECKHI perpecc.

IIpakTuyeckue padoTbl
Onucanne oco0eit 0JHOTO BHIa IO MOP(OIOTHUECKOMY KPUTEPHIO.

[IpucnocoOnenre opraHM3MOB K pa3HbIM cpeaM 00uTaHus (BOJHOM, Ha3eMHO-
BO3yIITHOM, TOYBEHHOM).

Ananus u OIICHKA PA3JIMYHBIX TUIOTE3 NPOUCXOKIACHUS JKU3HU.

Pasznes S. Ilpoucxoxaenune yeaoBeka

Tema 5.1 AnTponorenes.

Conepxanue yueOHOro Marepuasa

9BOJ’IIOLII/I$I IIpUMAaToB. COBpeMeHHLIe TUIIOTE3bI O TMPOUCXOKACHHUU UYCJIOBCKA.




I[OKaSaTeHBCTBa poACTBa YCJIOBCKA C MJICKOIMUTAOIIUMHU JKUBOTHBIMHU. OTaIbl 9BOJIFOLIMH
YCJI0BCKa.

YenoBeyeckne pacbl. POICTBO M €AMHCTBO IPOUCXOXKICHUS YEIOBEYECKUX pac.
Kpuruka pacusma.

IIpakTnuyeckune padoThl
AHanu3 1 OlleHKa Pa3JIMYHbIX TUIIOTE3 O IPOUCXO0KICHUH YETIOBEKA.

Pa3gen 6. OCHOBBI PKOJIOT UM

Tema 6.1. Dxosorusi — Hayka o
B3aMMOOTHOIIIEHUSIX OPTraHU3MOB
MexAy co00i U OKpY KAaKIIel
cpeoi.

ConepxxaHue yueOHOro MarepuaJja

Dxoyiorudeckrue (PaKTOphl, UX 3HAUYEHHE B JKU3HU OPraHU3MOB. ODKOJOTHYECKUE
cucteMbl. BuoBas 1 mpoCTpaHCTBEHHAS CTPYKTYpa SKOCUCTEM. [Ipuuunsl ycmouyugocmu
u cmenvt sxocucmem. Cykyeccuu. VICKyCCTBEHHBIE COOOIECTBA — arpoOdKOCHCTEMBI H
ypOOIKOCUCTEMBI.

[TumieBsie cB3M, KPYrOBOPOT BEILIECTB U NMPEBPAILIEHUE YJHEPTHH B SKOCUCTEMAX.
Me:xBUA0BbIE B3aMMOOTHOILIEHHUS B 9KOCUCTEME: KOHKYPEHLUs, CAMOMO03, XUIITHUYECTBO,
napasuTu3M. [ 1o6anbHble H3MEHEHHS] Ha TUTAHETE B CBSA3M C YBEJTMYECHHUEM ILJIONIAIN
arpoLeHO30B.

Tema 6.2. buocdepa -riaod6aabHan
cucremMa

Copep:xaHue y4e0HOro marepuaja

VYuenue B.U.Bepuanckoro o Omocdepe. Ponap xuBbIX opranm3sMoB B Ouocdepe.
bromacca. KpyroBopor BakHEWIIHX OWOTEHHBIX 3JEMEHTOB (Ha TpHUMEpe Yriepona,
azota W zp.) B Omocdepe. BosmelicTBue MpOM3BOJICTBEHHOUW ACSITEIBHOCTH B OOJaCTH
cBoel  Oynymiei npodeccun Ha OKPYXKAIONIYIO CPEy.

Tema 6.3. buocdepa u yesioBek.

Conep:xanue y4eOHOro Mmarepuasa

Nzmenenwus B 6nocdepe. IlocnencTBus nesTenbHOCTH YeJI0BEKa B OKPYKAIOIICH cpejie.
BosneiicTBue Nmpou3BOACTBEHHOW JAEATEIHHOCTH HAa OKPYXAMIIYI cpeay B o0JjacTu
cBoel Oynymel npodeccuu. I nobanvHuvle 3K0I02UECKUe NPOOIEMbL U NYMU UX PEULEeHUS.

DKOJIOTHsI KaK TEOpeTHYecKass OCHOBa pPAlMOHAIBHOTO IPHPOJOIOIB30BAHUS U
oxpansl nipupoabl. Hoocdepa. [IpaBuiia moBeneHust JIOICH B OKPYKAIOMIEH MPUPOTHOMN
cpene. bepexHoe oTHOIIEHHE K OMOJIOTHYECKUM 00BhEKTaM (PACTEHHUSIM M JKUBOTHBIM U MX
co-o0niectTBam) U ux oxpana. [IpupoooxpaHHble OpraHu3alii MUPa, UX JICSITEIbHOCTb.

IIpakTuyeckue padoTbl
OnucaHne aHTPOINOTEHHBIX H3MEHEHHH B €CTECTBEHHBIX MPUPOJIHBIX JaHAmadTax
CBOEM MECTHOCTH.

CpaBHMTENBHOE ONMMCAHUE OJTHOW M3 €CTECTBEHHBIX MPUPOJHBIX CHCTEM (Hampumep,
jeca) U KakoH-HUOY/Ib arpo3KOCUCTEMBI (HAIIPUMEp, MIIEHUYHOTO T0JIf).

Pa3nea 7. buonuka.
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Tema 7.1. BUOHHKA KAK OJHO U3
HANpPaBJIeHNH OHOJIOTHH U

Conep:xaHue yuyeOHOIo MaTepuaja

PaccmoTrpenune Ononnkoit ocobennocteit Mop(ohrU3nOIOTHUECKON OPraHu3aAIUH KUBBIX

KHGEpHEeTHKH. OPraHM3MOB H HX MCIONB30BAHNA YL CO3/IAHHS COBEPLICHHEIX TEXHIMECKHX CHCTEM H 2
YCTPOMCTB 10 aHAJIOTUU C )KUBBIMU CUCTEMaMU
IpakTHyeckas padora: [IpuHIMIIBI ¥ TPUMEPHI UCII0JIB30BAHUS B X035UCTBEHHOU 4
JEeATeIBHOCTH JI0/Iel MOP(PO(DYHKIMOHATBHBIX YEPT OPTaHU3aALUU PACTCHUH U
YKUBOTHBIX.
Koncyabranun 6
JK3aMeH 6
Bcero mo kypcey 136

VYpoBHM OCBOEHUSI yUeOHOTO MaTepHaa:
1. — o3HaKOMUTENbHBIN (Y3HaBaHUE PaHEe U3yUYEHHBIX 0ObEKTOB, CBOMCTB);
2. — penpOolyKTUBHBIHN (BBIMOJHEHUE ACSITEIBHOCTHU MO 00pa3ily, MHCTPYKLIMH UITU TIOJT PyKOBOJICTBOM)

3. — HpO,ZIYKTI/IBHHﬁ (HJIaHI/IpOBaHI/Ie U CaMOCTOATCIIBHOC BBIITOJIHCHUC NCATCIIBHOCTU, PCIICHHUC HpO6H€MHI>IX 3az:at1)
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Ilpumepnvie memot pehepamos (00Kk1a008), UHOUBUOYATbHBIX NPOCKM OB

* Kunerounas Teopus cTpoeHUs Opranu3MoB. MICTOpHst 1 COBPEMEHHOE COCTOSTHHE.

* HacnencrBennas nadopmamus u nepeaaya ee U3 MoKoJECHHs B TOKOJICHHUE.

* JlpamaTtuueckue CTpaHULbl B UCTOPUU PA3BUTHS T€HETHKHU.

* VYcnexu cOBpeMEHHON T€HETUKH B MEJUIIMHE U 3[JpaBOOXPAHEHHH.

* Hcropus pa3BuTus 3BOITIOLUOHHBIX uaei 1o Y./lapsuHa.

* «Cucrema npupoas» K.JIunHes u ee 3HaUYSHHE IS pa3BUTUS OUOJIOTHH.

* CoBpeMeHHbIE MTPEICTABICHUS O MEXaHU3MaX U 3aKOHOMEPHOCTSX 3BOJIIOIMH.

* CoBpeMeHHbIe TPEJCTABICHUS O 3apOKJIEHUU XKU3HU. PaccMoTpeHHe u olieHKa pas-
JIMYHBIX TUIOTE3 MMPOUCXOKIACHUS

* CoBpeMeHHbII 3Tanm pa3BUTHS yesnoBedecTBa. YenoBeueckue pacbl. OmacHOCTb pa-
cU3Ma.

* Bo3szeiicTBue yenoBeka Ha IPUPOY Ha Pa3IMUHBIX 3Tarax pa3BUTHUS YEIOBEUYECKOTO
oOuiecTBa.

* BuusiHue okpyXaroliei cpesibl U ee 3arpsi3HeHHs] Ha Pa3BUTHE OPTaHU3MOB.

* BnusiHue KypeHusi, ynotrpeOaeHus alKorojs U HAPKOTHUKOB POAUTENSIMU Ha dSMOpHO-
HaJbHOE pa3BUTHE peOCHKA.

* Butamunsl, ¢pepMeHTbl, TOPMOHBI U UX POJb B opranusme. Hapyiienust npu ux He-
JOCTaTKe U U30BITKE.

* IlpuyuHBI ¥ I'paHUIBl YCTOMUMBOCTH OHOChephl K BO3AECHCTBUIO JESTENBHOCTH JIIO-
JEH.

* buoreHo3bl (9KOCHCTEMBI) Pa3HOTO YPOBHS M WX COTOJYMHEHHOCTh B TJIOOATBHOU
aKocucrteMe — ouocdepe.

* BunoBoe u sxosornyeckoe pazHooOpasue OMOLEHO3a KaK OCHOBA €0 YCTOWYMBO-CTH.

[loBbllieHNE NPOAYKTUBHOCTH (POTOCHHTE3a B HCKYCCTBEHHBIX 3KOJOIMYECKHX CH-

cTeMax.

PaznuuHble 5K0JIOrMYECKHE NUPAaMUAbI M COOTHOLIEHHSI OPraHU3MOB Ha Kaxa0M HX

CTYIEHH.

[Tyt noBbleHNst GMOJIOrMYECKON MPOTYKTUBHOCTH B UCKYCCTBEHHBIX 3KOCUCTEMAX.

Ponp mpaBUTENbCTBEHHBIX M OOLIECTBEHHBIX HKOJOIMUECKMX OpraHM3aluii B COBpe-

MEHHBIX Pa3BUTHIX CTPAHAX.

PanmonanbHOE UCMOIB30BaHUE U OXPaHA HEBO30OHOBIIIEMBIX MIPUPOIHBIX PECYPCOB (Ha

KOHKPETHBIX PUMEpax).

OmnacHocTh TIyI00aNbHBIX HapyuieHUH B Ouocdepe. O30HOBBIE «IBIPBI», KUCIOTHBIE

JIOX /1, CMOTH M UX NPeI0TBpAILEHHE.

DKOJIOrMYecKHe KPU3UChl U 3Koslorndeckue karactpodsl. IlpemorBparienue ux BoO3-

HUKHOBEHUSI.
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2.3. XapaKkTepuCTHKA OCHOBHBIX BUJ0B Y4eOHOIl 1eATeJIbHOCTH

CTY/1€HTOB

Conepxanue o0yyeHust

XapakTepUCTHKA OCHOBHBIX BH/I0B /IeSIT€IbHOCTH
CTY/IeHTOB (Ha YPOBHe Y4eOHBIX /1eiiCTBMIi)

BBenenune

O3zHakoMIIeHHE ¢ OMOTOrMYECKUMHU CUCTEMaMH Pa3HOro
YPOBHSL: KJIIETKOM, OpraHU3MOM, MTONYJIALUEH,
3KOCHCTEeMOM, Orocdepoit. OnpeneneHue poiau OUOIIOruU B
(hopMUPOBAHUHU COBPEMEHHON €CTECTBEHHO-HAYYHOU
KapTHUHBI MUpA U IPAKTHYECKON NeATETbHOCTH JIIOEH.
OOyueHne cOOIOACHUIO MPABIJI TOBEJICHHUS B IIPUPOJIE,
OCpEKHOMY OTHOIICHHUIO K OMOJIOTHYECKUM 00hEeKTaM
(pacTeHusIM 1 )KUBOTHBIM M UX COOOIIIECTBAM) U UX OXpaHe

YUYEHHME O KJIETKE

XuMUYecKasi OpraHu3anms
KJIETKH

YMmeHue npoBOIUTh CPABHEHUE XUMUYECKOU

OpTraHU3aINH KUBBIX U HEKUBBIX 00HEKTOB.
ITonydeHue npencTaBiaeHUs O POJIM OPraHUUYECKUX
Y HEOPraHWYECKUX BEIIECTB B KIIETKE

Crpoenue 1 GYHKIUH KJIETKH

W3ydenune cTpoeHns KIETOK 3YKapHOT, CTPOSHHS
MHOTr000pa3us KJIETOK PaCTEHHUH U KUBOTHBIX C TOMOIIBIO
MUKPOITPENapaToB.

Hab6monenme KIETOK pacTeHUH M )KHBOTHBIX TIOT
MHUKPOCKOIIOM Ha TOTOBBIX MUKpOMpenaparax, ux
OIHCaHUe.

[IpuroroBnenre u ONMCaHHEe MUKPOITPENAPATOB KIETOK
pacTeHuil.

CpaBHeHHEe CTPOCHHUS KIETOK PACTEHUH 1 KUBOTHBIX 110
TOTOBBIM MHUKpOIIpEnapaTaM

O0MeH BeliecTB "
npeBpaiieHue
JHEPruH B KJIeTKe

YMeHue CTponuTh CXEMbl SHEPTeTHYECKOro 0OMeHa 1
OrocuHTE3a OesKa.

ITonyyenue npeacraBiaeHus: O MPOCTPAHCTBEHHOU
cTpyktype 6enka, monexyn JHK u PHK

KHN3HeHHBIN UK KJIeTKH

O3HaKOMIIEHHUE C KIETOYHOU TEOpUEH CTPOEHUS
OPraHNU3MOB.

YMeHue caMOoCTOSITENbHO UCKATh T0Ka3aTENbCTBA TOTO,
YTO KJIETKa — 3JIEMEHTapHasl )KUBasi CHCTEMAa M OCHOBHAS
CTPYKTYPHO-(QYHKIIMOHAJIbHAS €INHHIIA BCEX JKUBBIX
OpPraHN3MOB

OPI'AHU3M. PASBMHOXEHUE N UHINBUAYAJIBHOE PASBBUTHUE OPTAHU3MOB

PasMHoOKeHHE OPraHu3MoOB

OBJ'Ia,I[eHI/Ie SHAHUAMHA O Pa3MHOKCHUU KaK O Ba)KHEH -
IIIEM CBOMCTBE JKHBBIX OpraHu3MoB.
VMeHne caMOCTOSTEIbHO HaxoauTh OTJIMYHSA MHUTO3a OT

Meﬁ03a, OMpeaAcidgs 3BOJIIONUOHHYIO POJIb 9TUX BUAOB




JCICHUSA KICTKHU

I/IH)I]/IBI/I)IyaJILHOQ pa3BuTue

O3HaKOMJIEHHE C OCHOBHBIMM CTaAUSIMH OHTOI€HE3a Ha
OpraHusma A

IIPUMEPE Pa3BUTHSI IO3BOHOYHBIX )KUBOTHBIX.

YMeHune xapakTepru30BaTh CTAAUN TTOCTIMOPHOHATBHOTO
pa3BUTHA Ha IpuMepe yenoBeka. O3HaKOMIIEHHE C
IIPUYMHAMU HApyIIEHUH B PA3BUTHUU OPraHU3MOB.
Pa3Butue ymeHus npaBuiIbHO POPMUPOBATH
JIOKa3aTeNbHYI0 0623y SBOJIOIMOHHOTO Pa3BUTHS
JKHBOTHOI'O MHMpa

HHI{HBHI{yaJIbHoe pa3BuTHE BrisBiaeHue u onucanue IIPU3HAKOB CXOACTBA
YyeJioBeKa 3ap01151me1711{en013e1<a " IPYTryUX IMO3BOHOYHBIX KaK
JO0Ka3aTeIbCTBA UX 3BOJIIOIUOHHOI'O PpOJACTBA.
HonyquI/Ie MpEeACTaBJICHUA O INOCICACTBUAX BIIMAHUA
AJIKOroJjisd, HUKOTUHA, HAPKOTUYCCKUX BCUICCTB,
3arpsA3HEHUA CPCaAbl HA pa3BUTHE U PEIPOAYKTHBHOC
3/I0POBBEC YEITOBCKA

OCHOBBI I'EHETHUKU U CEJIEKIIMN

33KOHOMepHOCTI/l HU3MECHYUBOCTH O3HakoOMJIEHHE C HaCJICICTBEHHON M HEHACIICACTBECHHOM
M3MEHYNBOCTELIO M €€ OMOIOrMIEeCKOM POJIBIO B 3BOJIIOIIMHA

’KMBOT0 MHUpa.
IlonyueHnue npencTaBiae€HUs O CBSI3U T€HETUKU U
MEJIULIUHBI.

O3HakoOMJIEHHE C HACISACTBEHHBIMH OOJIE3HIMHU YEJIOBE-
Ka, UX IPUYHHAMHI U IIPOQUIAKTHKOL.

M3ydeHne BIUSHHS adKOTrOJIM3Ma, HapKOMaHHH, Kype-
HUS Ha HACJICICTBEHHOCTh Ha BUACOMAaTEpHale.

AHanu3 peHOTHITNYECKON N3MEHINBOCTU. BhIsABICHNE
MYTarcHOB B OKpY>KaIOIIeH cpejie 1 KOCBEHHAs OILICHKA
BO3MOKHOT'O UX BIIUSHUS HA OPTaHU3M

OcHOBBI ceJleKIIMU PACTeHUId, ITonydeHnue mpencraBieHus O TEHETUKE KaK O TeopeTuye-
SKMBOTHBIX 1 MUKPOOPTraHU3MOB CKOM OCHOBE CEJeKIINH.

PaszBuTHe MeTanpeaMeTHBIX YMEHHH B IIPOLIECCe HaX0xkK-
JICHUS Ha KapTe IEHTPOB MHOT'000pa3usl 1 IMPONCXOXKIE-
HHSI KyJbTYPHBIX PACTCHHHA M TOMAIITHUX >KHBOTHBIX,

otkpbITEIX H.J1.BaBHnoBeIM.
Wzydenne MeTom0B THOPHIN3AIINN U NCKYCCTBEHHOT'O
orbopa.

YMeHne pa30oupaThCs B ITHIECKUX aCMEKTaX HEKOTOPHIX
JIOCTHKEHUH B OMOTEXHOJIOTHH: KIIOHUPOBAHUH YKHBOT-
HBIX ¥ po0JIeMax KIIOHMPOBAHUS YEJIOBEKA.
O3zHaKOMIIEHHE C OCHOBHBIMH JIOCTH>KEHUSIMU COBPEMEH-
HOU CENEeKIINU KYJIbTYPHBIX PACTEHUHN, JOMAIITHUX KU -
BOTHBIX U MUKPOOPTaHU3MOB

MHNPOUCXOXIEHUE U PABBUTHUE KU3HU HA 3EMJIE. DBOJIIOIIMOHHOE YYEHUE

HpOHCXO)KIIEHHE U HAYAJIbHBIC AHann3 U oleHKa PA3INYHBIX TUIIOTE3 MPOUCXOXKICHUA
3Tanbl Pa3BUTHUA )KU3HU HA 3emure JKH3HHU.

HOJ’Iy‘IeHI/IC npeacCTaBJICHUA 00 YCIIOXKHCHUH KUBBIX OpP-
raHu3MoOB Ha 3emiIc B mpouecce 5BOJIIOLUN.

Vmenne OKCIICPUMCHTAJIbHBIM ITYTEM BLIABIIATH a1l TUB-
HbIE 0COOEHHOCTHU OpPraHu3MoB, UX OTHOCUTEIIBbHBIN Xapak-
TCPp. O3HakOMIICHHE C HCKOTOPbIMU IMMPEACTABUTCIIAMMA PEI-




KHX M UCYE3AIOIINX BUJIOB PACTEHUHN U )KUBOTHBIX.
ITpoBenenue onucanus ocobeil 0qHOro BUAa 1o Mop¢hoo-
THYECKOMY KPUTEPHIO TP BBHITIOIHEHUH JTA00paTOPHOM
pabothl. BeisiBeHrE YepT MPUCTIOCOOIEHHOCTH Opra-
HU3MOB K Pa3HBIM cperiaM oOuTaHus (BOAHOW, HA3eMHO-
BO3YIIHOMH, TOYBEHHOMN)

Hcropus passutus
3BOJIIOIIMOHHDLIX HaeH

M3ydeHue Hacneans 4eloBeUeCcTBa Ha MPUMEpE 3Ha-
KOMCTBA C UCTOPUEH Pa3BUTHS SBOJIIOIIMOHHBIX UJCH
K.JIunnes, XK.Bb.Jlamapka Y./{apBuna. OnieHuBaHue
POJIH 3BOJFOIIMOHHOIO YUSHHsI B JOPMHPOBAHUH COBpE-
MEHHOW €CTECTBEHHO-HayYHOU KapTUHBI MUPA.
Pa3ButHe CrIOCOOHOCTH SICHO M TOYHO M3JIaraTh CBOH
MBICJIH, JIOTHUYECKH 00OCHOBBIBATH CBOIO TOUKY 3PEHUS,
BOCIIPHUHUMATH M aHATM3UPOBATH MHEHUST COOECETHUKOB,
MpU3HABAs OPABO JIPYroro YelIoBEKa Ha NHOE MHEHUE

Muxpo3BoJonust
U MaKPOIBOJIIOIHA

O3HaKOMJIEHHE C KOHIICMIIMEH BUIa, €€ KPUTCPHUSIMH,
moa00p MPUMEPOB TOTO, YTO MOMYJISIIHS — CTPYKTYpHas
€IMHULIA BUJA U SBOJIOLHH.

O3HaKOMIIEHHE C ABMKYIIUMUCS CHUIIaMHU 3BOJIIOLIUN

U ee JIOKa3aTelbCTBAMH.

YcBoenne TOro, YTO OCHOBHBIMH HAIPaBJICHUAMU 3BOJIIO-
[IUOHHOT'O ITporpecca SIBISOTCS OHOIOTHYECKHI TPOrpecc
1 OMOJIOTHYIECKUH perpecc.

YMeHne orcranBaTh MHEHHE, O COXpaHEeHUH OHoIoruye-
CKOro MHOTr000pasusi Kak OCHOBE YCTOHUHMBOCTH OHOChe-
PBI U IPOTPECCUBHOTO €€ PAa3BUTHA. Y MEHHE BBISIBIIATH
MPUYHHBI BEIMAPAHUSI BUIOB

PO

CXOXJIEHUE YEJIOBEKA

AHTpOmOreHe3

AHanu3 1 OIeHKa Pa3IMYHbIX THIIOTE3 O MPONCX 0K ICHIH
YeJroBeKa.

PazBuTHe yMEHHS CTPOHUTH TOKA3aTEILHYIO 0a3y IO CpaB-
HHATEIHHOW XapaKTEPHUCTHUKE YEIOBEKa U IIPUMATOB,
JTIOKa3bIBast KX POZACTBO.

BrIsBiieHrE 3TAIIOB DBOJTIONNH YEITOBEKA

YesioBeueckne pacbl

YMeHne qoKa3bIBaTh PAaBEHCTBO YEIIOBEUSCKHUX pac Ha
OCHOBAaHHH HX POACTBA M CIUHCTBA ITPOUCXOXKICHHS.
PazBuTHE TOEPAaHTHOCTH, KPUTHKA PacH3Ma BO BCEX €0
TIPOSIBIICHUSIX

OCHOBBI OKOJIOT A

IKOJIOTHSI — HAYKA 0
B3aMMOOTHOULIEHUSIX OPTaHU3MOB
Me:KAy €000l M OKpYyKawulen
cpenoi

Uzyuenune 3xonornueckux (HakTopoB U UX BIMSIHUS Ha
OPraHU3MBIL.

3HaKOMCTBO C 3KOJIOTHYECKUMH CUCTEMaMH, UX BUJOBOH
Y TIPOCTPAHCTBEHHOM CTPYKTypaMH. Y MEHUE OOBSICHATh
NPUYUHBI YCTOHYUBOCTH M CMEHBI DKOCHCTEM.
O3HakoMIIEHHE C MEXBHIOBBIMH B3aUMOOTHOLIEHUSIMH

B DKOCHCTEME: KOHKYPEHIIMEH, CHMONO030M, XHUILHHYE-
CTBOM, ITapa3uTU3MOM.

YMeHue CTpOUTh SIPYCHOCTh PACTUTENLHOIO COOOIIECTBA,
MUIIEBBIE LIENH U CETH B OMOLIEHO3€E, a TAKXKE SKOJIOrHYe-

CKUC MMUPAMU/IBIL.




3HaHUe OTIIMYUTENBHBIX IPU3HAKOB HCKYCCTBEHHBIX CO-
00IIECTB — arpo3KOCHCTEMBI H YPOOIKOCUCTEMBI.
Omnucanyne aHTPONOr€HHBIX U3MEHEHUH B €CTECTBEHHBIX
NPUPOAHBIX JaHImAaPTax CBOSH MECTHOCTH.
CpaBHHTENBFHOE OMMCAHUE OJHOM U3 €CTECTBEHHBIX MPH-
POAHBIX cHCTeM (HaIlpUMep, Jieca) U KaKoi-HUOY b arpo-
3KOCHCTEMBI (HampuMep, MIIEHUYHOTO MOJIs).
CocraBiieHue cxeM nepeaayy BellecTB U SHEPTUH T10 Lie-
SIM TMTAHUS B IPUPOAHON HKOCHUCTEME U arporieHo3e

Bbunocdepa — riaodanbHas
JKOCHCTeMa

Osnakomiienue ¢ yuenuem B.M.Bepnajickoro o ouocdepe
KakK 0 rJ100agbHOM YKOCUCTEME.

Hanuure npeacraBieHns 0 CXeMe 9KOCHCTEMBI Ha TpH-
Mepe Ouocdepbl, KPyroBOPOTE BEIIESCTB U MPEBPALICHUN
3Hepruu B Ouocdepe.

YMeHue 10Ka3bIBaTh PONIb )KUBBIX OPTaHU3MOB B Orocde-
pe Ha KOHKPETHBIX MTPUMepax

Buocdepa u yenosek

Haxoxenue cBsi3u U3MEHEHUs B Onocdepe ¢ mocie-
CTBUSIMH JICATEIHHOCTH YEIIOBEKA B OKPYKAIOIIEH cpere.
YmMmenue onpenensith BO3AEHCTBUE TPOU3BOACTBEHHON
NS TETPHOCTH Ha OKPY>KAIOIIYIO CPEy B 00JIaCTH CBOCH
Oymymeit mpodeccun.

O3HaKOMIIEHHE ¢ I100aIbHBIMU KOOI MYECKUMH TTPO0-
JIEMaMU U YMCHUEC ONPEACIIATE IYTHU UX PCIICHU.
Ornrcanre U IPaKTHIeCKOe CO3AaHNE HCKYCCTBEHHOM
9KOCUCTEMBI (TTIPECHOBOAHOTO aKkBapuyma). Permenne sko-
JIOTHYECKUX 3aj1ad.

JleMOHCTpHUpOBaHUE YMEHUSI ITOCTAHOBKH IIEJIeH JIeITeNb-
HOCTH, TNTAHUPOBAHUSI COOCTBEHHOH ACSITETLHOCTH JIIS

JOCTH)KEHUS TTOCTaBJICHHBIX IIeJIei, MPeIBUCHUS BO3-
MOXXHBIX PE3yJIbTaTOB 3THX ACUCTBUM, OpraHU3aLUN
CaMOKOHTPOJISI ¥ OI[EHKH TMOITY9IEHHBIX PE3YIbTATOB.
OO6ydenune coO0IEHIIO TIPABHII MIOBEIEHUS B TIPUPOJIE,
OepeKHOMY OTHOIIEHHUIO K OMOIIOTHYECKIM 00BEKTaM
(pacTeHUsIM, )KHBOTHBIM M X COOOIIIECTBAM) U UX OXpaHe

BUOHUKA

BuoHuKka Kak 0HO U3 HANIPABJICHUI
Onosiorun u KHOEPHETHKHU

O3HaKOMIIEHHE C TIPIMEPaMHU

HCIIOJIb30BaHUS B XO35IIICTBEHHOU
JIeSITeTFHOCTH JIFo I Mop(o-
(hyHKITMOHATBHBIX YePT OpTaHU3AIUH PACTEHUIN
Y )KUBOTHBIX TP CO3IaHUN COBEPILICHHBIX
TEXHUYECKUX CHUCTEM U YCTPOMCTB 10 aHAJIOTHH
C )KMBBIMH CHCTEMaMH. 3HAKOMCTBO C
TPYOUYaTBIMU CTPYKTYPaMHU B KUBOW MIPUPOJIE U
TEXHUKE, a9POAMHAMUIECKUMU U TUAPOTTHAMH-
YECKHUMH YCTPOWCTBAMU B )KMBOI MPUPOJIE U
TEXHUKE. Y MEHHE CTPOUTH MOJIENN CKJIa4aToi
CTPYKTYPBI, UCIIOJIb3yEeMbI€ B CTPOUTEIHCTBE




3. YCJOBUS PEAJTU3ALIMM MTPOTPAMMBI
YUYEBHO TUCHUTLIMHBI

3.1. YueOHO-MeTOAMYECKOE M MATEPHAIBHO-
TeXHHYecKoe odecneyeHne
nporpaMmbl y4eOHo# Aucuunannbl «buosorus»

OcBoeHue mnporpaMMbl y4eOHOW JAUCHUUIUIMHBI «buojorus» MpeanosaracT Haluyue B
npodeccHoHAIEHON ~ 00pa30BaTeIbHONM  OpPraHW3allid, peaTu3yolmeld  00pa3oBaTeIbHYIO
porpaMMmy cpeanero ooOmero oOpasoBanust B mnpexaenax ocBoeHuss OIIOII CIIO na Oasze
OCHOBHOTO o0OImIero ob6pa3oBaHusi, y4eOHOro KaOWHETa, B KOTOPOM HMEETCS BO3MOXHOCTH
obOecnieunTh CBOOOJHBIM JOCTYH B ceTh VHTEpHET BO Bpemsi y4eOHOIO 3aHSITHS U B MEPHOL
BHEYUYEOHO! IEATEIILHOCTH 00Y4arOIUXCsl.

[lomemenne kaOuHeTa [OJDKHO YAOBIETBOPATh TpeboBaHusiM CaHUTapHO-3MHIEMHUO-
nornyeckux mnpaBui v HopMatuBoB (CanlluH 2.4.2 Ne 178-02) u ObITh OCHAIIIEHO TUIOBBIM
0o0opy/OBaHNEM, YKAa3aHHBIM B HACTOSUIMX TpeOOBaHMSIX, B TOM 4YHCIE CHELHMaTIU3UPOBAHHOMN
yueOHOU MeOenpio U cpeicTBaMU OOydeHUs, JOCTATOYHBIMU JUIsS BBIIOJHEHHS TpeOOBaHHM K
YPOBHIO MOATOTOBKH 00Y4arOIIUXCSl.

B xabuneTe 10DKHO OBITH MYJIBTHMEAHMITHOE 000pYyIOBaHHUE, TOCPEACTBOM KOTOPOTO
Y4aCTHUKHM 00pa30BaTebHOTO Mpollecca MOTYT MPOCMAaTpHUBaTh BU3YaJbHYIO0 MH(OPMAILIHUIO TIO
OMOJIOTHH, CO3/1aBaTh MPE3EHTAIlUH, BUI€OMAaTepUalIbl, UHbIE TOKYMEHTHI.

B coctaB yueOHO-METOAMUYECKOTO U MaTepHaIbHO-TEXHUYECKOTO 00ecredyeHus MporpamMMbl
y4eOHOU TUCIUTIITUHBI «bromorusy BXoasIT:

* MHOTO(YHKIIHOHAIBHBIN KOMILIECKC ITPETIOAaBaTelIs;

* HaIJISAIHBIE MOCOOMS (KOMIUICKTHI YYEOHBIX TAaOJUIl, TJIAKAaTOB, MOPTPETOB BBIIAIOIIUXCS
YUYEHBIX, TUHAMUYECKHE TTOCOOHS, MILUTFOCTPUPYIOIINE OMOJIOTHYECKUE MPOIIECChI, MOJICIIH,
MYJBSDKH M1 MUKPOTIpETIapaThl OMOJIOTHIECKUX OOBEKTOB U Jp.);

*  WHPOPMAITMOHHO-KOMMYHUKATUBHBIC CPEJICTBA;

* DKpaHHO-3BYKOBBIE TTOCOOMS;

* KOMIUIEKT TEXHUYECKOW JOKYMECHTAIIMHM, B TOM YHMCJIC IAcIopTa Ha CPeICTBa OOyYCHMS,
HMHCTPYKIIMHU TI0 UX MCIIOJIB30BAHHUIO M TEXHUKE 0€30MaCHOCTH;

* OubmmoTeuHsbIN HOHT.

B O6ubnuoteunsiii ¢GoHJ BXOIAT y4eOHHKH, ydeOHO-Meromauveckue KoMIuieKThl (YMK),
oOecrieynBarOIUe OCBOCHHE Y4YeOHOW IUCHMILIMHBI «BbHOJIOTHS», PEKOMEHJIOBAaHHBIC WU
JOMYIICHHBIC JUIS WCIOJIb30BaHUS B TPOQPECCHOHATIBHBIX 00pa30BaTEIbHBIX OpPraHU3alUsX,
peanu3ymmx 00pa3oBaTeIbHYI0 NPOrpaMMy CpeIHero oOmiero oOpa30BaHUs B Ipeeliax
ocBoenust OITOII CITO Ha 6a3e ocHOBHOTO 00111ero 0Opa3oBaHMs.

buGimore4nbiii GOHA MOXKET OBITh JIONOJIHEH SHIUKIONEAUSMH, CIPABOYHHKAMH, CIIO-
BapsIMHM, HAYYHOW M HAYYHO-TIONMYJISIPHOW JMTEPaTypod W JAPYroil JMTepaTrypoil Mo pa3HbIM
BOIPOCaM OHMOJIOTHH.

B nporiecce ocBOEHUsT TpOrpaMMbl y4eOHOUW MUCIMIUIMHBI «BHOJIOTHS» CTYIEHTBI JOJKHBI
MMETh BO3MOXXHOCTh JOCTyNa K DJIEKTPOHHBIM y4eOHbIM MaTepuajgamM Mo OWOJOTHH,
UMEIOIUMCSL B CBOOOJHOM JOCTyne B cucTeMe VIHTepHEeT (DJIEKTPOHHBIM KHUTaM, Mpak-
TUKyMaM, TecTaM U Jp.).



3.2. JInTeparypa

[ns cryneHTos

benses /K., /[oimwuy I'"M., Ky3neyoea JI.H. u op. buonorus (6a3oBsiif ypoBeHs). 10 kiacc.

—M., 2019.

Cusoenazos B.U., Acagponosa U.B., 3axaposa E.T. buonorus. O0mas Ouosnorus: 06a30BbIi
ypoBeHb, 10—11 kmacc. — M., 2018.

Cyxopykosa JI.H., Kyumenxo B.C., Heanosa T.B. buonorus (6a3oBbiii ypoBeHb). 10— 11
Kkimacc. — M., 2018.

ns npenonaBareneit

®denepanbublit 3aK0H OT 29.12.2012 Ne273-D3 «O06 obpazoanuu B Poccutickoit
Denepauuny.

[Tpuka3z Muno6puayku Poccun ot 17.05.2012 Ne 413 «OO0 yrBepkenun penepaibHOTO
roCyJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAapTa CPEAHETO (TIOTHOTO) 00IIeT0 00pa30BaAHUS.

[Ipukaz Munobpnayku Poccum ot 29.12.2014 Ne 1645 «O BHeceHMM W3MEHEHHMH B
[Ipuka3 MunucrepcrBa oOpasoBanusi u Hayku Poccuiickoit ®enepauuu ot 17.05.2012 Ne 413
“O0 yrBepkIeHUU (enepaTbHOTO TOCYAApPCTBEHHOTO 00pa30BaTEBbHOTO CTaHAApPTa CPEIHETO
(mostHOTO) OOIIIEro 00pa3oBaHus ».

[TuceMo [lemaprameHTa rocylapCTBEHHOM MOJMTHUKUA B cdepe MOArOTOBKH paboyux
kagpoB u JIIO MunoOpuayku Poccun ot 17.03.2015 Ne 06-259 «PekoMeHnmanuu 1o
OpraHM3alMi  TOJy4ye-HHsl CpegHero ooOmero oOpa3oBaHusi B Mpefesiax  OCBOEHUs
00pa3zoBaTeNbHBIX MPOTPaMM CPEIHEro MPodeCCHOHATBHOTO 00pa3oBaHUsl Ha 0a3e OCHOBHOTO
o0mrero oOpa3oBaHus ¢ y4eTOM TpeOoBaHUM (penepatbHBIX TOCYAAPCTBEHHBIX 00pa30BaTEIbHBIX
CTaHIApPTOB M TMOJy4aeMoW Mpodeccud WM CHEUAIbHOCTH CPEeTHEero mpodeccuoHaTIbHOTO
00pazoBaHUM.

Honyesa A.FO. buonorus. Bech MKoOIBHBIN Kypc B cxemax u Tadnumax. — M., 2018.

Jlhyxamxun A.C., Pyuun A.b., Cunaesa T.5. u op. buonorus ¢ OCHOBaMH 3KOJIOTHH:
YYeOHHK JJI CTY/A. YUPEKICHUH BhICII. oOpa3oBanus. — M., 2017.

Mamonmos C.I., 3axapose B.b., Koznosa T.A. bwuonorus: ydeOHUK Ui CTY..
YUpexICHUH BBICII. 00pa3oBaHus (OakanaBpuat). — M., 2017.

Huxumunckas T.B. buonorusi: KapMaHHBIA cripaBOYHUK. — M., 2019.

NutepHeT-pecypchl

www.sbio.info (Bcs 6uonorus. CoBpemenHasi Ouoyiorusi, CTaTbi, HOBOCTH, OUOIHOTEKA).

www.window.edu.ru (Eaunoe okHo fgoctymna k 06pazoBarenbHbIM pecypcam MHTepHeTa o

OHMOJIOTHH).

www.5ballov.ru/test (Tect ans aOUTypUEHTOB 1O BCEMY IIKOJIBHOMY Kypcy OHOIOTHH).

www.biology.ru (buonorus B OTkpsiTom kosutemke. CallT coIepKUT dIEKTPOHHBIN ydeOHUK
o Ouosioruu, On-line TecTsr).

www.informika.ru (3nekTpoHHBIN y4eOHUK, OONBIION CIMCOK HHTEPHET-PECYPCOB).

www.nrc.edu.ru (buonorndeckas kaptuHa mupa. Pazen KoMmproTepHOro yueOHHKa,

paspaboTanHOro B MOCKOBCKOM TOCY/IapCTBEHHOM OTKPBITOM YHHUBEPCUTETE).

www.nature.ok.ru (Penkue u mcuesaromue >xuBoTHbIE Poccuu — MpoekT DKOJOrHYecKoro
nentpa MI'Y um. M.B.JlomoHocoBa).

www.kozlenkoa.narod.ru (Ins Tex, KTO y4UTCS caM M YYUT JIPYTUX; OYHO U JUCTAHLMOHHO,
OMOJIOTHH, XUMHH, TPYTUM TIPEIMETaMm).

www.schoolcity.by (buomorus B Boripocax u 0TBeTax).

www.bril2002.narod.ru (buonorus mist mkonbHUKOB. KpaTkasi, KOMIMakTHAsI, HO JOCTaTOYHO
noapoOHas uH(popMaIus mno pasaenam: «O0miast Guonorusy», «boTanukay, «3o0o0morus», «Heno-
BEK»).



4 . KOHTPOJIb 1 OLHEHKA PE3YJIbTATOB OCBOEHUA

JTUCHUATIUHBI

KOHTPOJII) H OICHKA

pe3yabTaToB

OCBOCHHA JUCHUITITHUHBI OCYHICCTBJIACTCA

npernoaaBaTcjicM B MPOLECCC MPOBCACHUA CaMOCTOATCIIbHBIX pa60T, TCCTUPOBAHHA, a TAKIKC

BBITIOJIHCHU S 06y‘-IaIOHII/IMI/IC$I HHIUBUAYAJIbHBIX 321[[21HI/II>1, MMPAKTUYCCKUX U

BaﬂaHHﬁ, HHIANBUAYAJIbHBIX IIPOCKTOB.

TBOPYECKUX

PesyabTaTsl 00yyeHus
(ocBOeHHBbIE YMEHHs, YCBOCHHbIE 3HAHMA)

@DopMBbI U METObl KOHTPOJISI M OLIEeHKHU
pe3yJibTaToB 00y4eHHusI

JInyHoCTHBIE

-c(pOpMUPOBAHHOCTH YYBCTBA FOPAOCTH U
YBAKEHHUSI K HCTOPUM U JIOCTHKEHUSAM
OTEYECTBEHHON OHOJOTMYECKON HayKWu;

IIPEICTABIICHUS 0 LEIOCTHOM
€CTECTBEHHO-HAYYHOU KapTUHE MUPA;
- ITOHUMAaHHE B3aUMOCBSI3U "

B3aMMO3aBUCUMOCTH €CTCCTBCHHBIX HAYK,
WX BJIMSHUS Ha OKPYXKAIOIIYIO Cpeay,
HKOHOMHYECKYIO, TEXHOJIOTUYECKYO,
COLIMATIBHYI0 M 3THYECKyl0  cepbl
JCSTCIIBHOCTH YEJIOBEKA;

- CIOCOOHOCTH HCIIOJIb30BaTh 3HAHUS O
COBpPEMEHHOM €CTECTBEHHO-HAyYHOM
KapTHHE MHpa B 00pa3oBaTelbHONW W
npodeccuoHanbHOM JeSTeTLHOCTH;
BO3MOYKHOCTH HWH(OPMAIMOHHON Cpeabl
TUTSI obecrieueHus MIPOYKTUBHOTO
caMmoo0Opa3oBaHus;

- BIAJCHUE KYyJIbTYPOH MBIILUICHHUS,
CIIOCOOHOCTh K OOOOIIEHHIO, aHaU3Yy,
BOCIIPUATHUIO HH(pOpManuu B 00JacTh
€CTECTBCHHBIX HAayK, ITOCTAHOBKE IIETH H
BHIOOPY TMyTEeH €€ JOCTH)KCHHUS B
npodeccuoHanbHOM chepe;

- CIIOCOOHOCTH PYKOBOJICTBOBAThCS B
CBOGH  JIEATEITLHOCTH  COBPEMEHHBIMU
MPUHITAIIAMHM TOJCPAHTHOCTH, JAHAOra H
COTPYIHUYECTBA; TOTOBHOCTD K
B3aMMOJICHCTBHIO C KOJUIETaMH, paboTe B
KOJUICKTHBE;

- TOTOBHOCTH HCIIOJIb30BaTh OCHOBHBIC
METOJbl  3aIUTBl  OT  BO3MOYKHBIX
MOCJICACTBUH aBapuii, KaracTpod,
CTUXUMHBIX O€ICTBHIA;

- o0OnamaHue HaBBIKAMH O€30MacHOU
paboThI BO BpeMs IPOEKTHO-
HCCIIeI0BATEHCKOM u IKCIIEPH-
MEHTAJIbHOM NEeSATEILHOCTH, npu
WCIOJI30BaHUK  J1ab0paTopHOTO  000-
PYylIOBaHUS;

camocTosiTeNbHas padoTa

npakThueckas paboTa

JoMarnrHss pabora

CaMOCTOSTEIIbHAS PaboTa, MPAKTHIECKOE
3aJlaHue, TECTHPOBAHUE

NPaKTUIECKOE 3a/IaHNC
caMocTosiITeNnbHas paboTa

JomanrHss pabora

[IOATOTOBKA COOOIIEHNI
TECTUPOBAHUE

CaMOCTOSTENIbHAS padoTa, MPaKTHIECKas
paboTa, moAroTOBKa COOOIEeHUH

JOMallIHAA pa60Ta

[IOATOTOBKA COOOIIEHHI

npakTuyeckas padbora,
HOJIFOTOBKA COOOIIEeHUN




- CIIOCOOHOCTD HCITOJIb30BATh
MPUOOPETCHHBIE 3HAHWS W YMEHUS B
MIPAKTUICCKOM JEITEILHOCTH u
IIOBCEIHEBHON >KU3HU IS COOJIIOACHUS
Mep poHIIaKTHKH OTpaBJICHUH,
BUPYCHBIX M  JPYIMX 3a00JI€BaHMI,

CTPECCOB, BPEIHBIX MPHUBBIUEK (KypeHUs,
QJIKOTOJIU3MA, HApPKOMAaHWH);  MPaBUI
MTOBEJICHUsI B IPUPOJTHOM Cpelie;

- TOTOBHOCTb K OKa3aHUIO NIEPBOU
MOMOIIY IIPU TPaBMax, MPOCTYIHBIX U
IpyTrux 3a00JIEBAHUSIX, OTPABIECHUSIX
MUIIEBBIMH MPOTYKTaMHU.

npakTu4eckas padbora,
IIOJATrOTOBKA COOOIIEHUI

npakTHueckas padoTa,
[IOATOTOBKA COOOIIEHNI

npaxkThueckas padoTa,
[IOATOTOBKA COOOIIEHNI

MeTal’lpe)]MeTI—[l)Ie:

- OCO3HAHHWE COIMAIBLHOM 3HAYMMOCTH
cBoei npodeccuu, oOnananue
MOTHUBAIMEN K OCYILIECTBJICHUIO
npo¢eCcCUOHATBHOMN ACSITENHHOCTH;

- MIOBLIIIICHUE WHTEJUIEKTYaJIbHOIO
YPOBHS B npouecce M3yUYCHUS
OMOJIOTMYECKHUX SIBJICHUM; BBIJAIOIINXCS
JOCTIDKEHHUI OHOJIOTMH, BOIIEAIINX B
00IIIEYEeTIOBEUECKY IO KYJIbTYPY; CIONKHBIX
U TPOTUBOPEUMBBIX IyTE€H pa3BUTHS
COBPEMEHHBIX HAy4HBIX B3IJIAJI0B, WACH,
TEOpUH, KOHIICTIINM, THUIIOTES (o
CYIIHOCTH W TPOUCXOXKICHUU KHU3HH,
YeJI0BEeKa) B X0Jie pabOThI C Pa3TMIHBIMU
WUCTOYHHKAMH WH(POPMAIIIH;

- CIIOCOOHOCTD OpPraHU30BBIBATH
COTPYIHUYECTBO €IMHOMBIIIJICHHUKOB, B
TOM qrcie C HCIOJIb30BaHHEM
COBPEMEHHBIX UHGOpPMaIIMOHHO-

KOMMYHHKAITMOHHBIX TEXHOJIOTHI;

- CIMOCOOHOCTh TOHHMMATh TMPHUHITUIIBI
YCTOMYMBOCTH U MPOAYKTUBHOCTH >KHBOM
MPUPOJIBI, TYyTH €€ M3MEHCHHS II0]
BIIUSTHUEM aHTPOIOTCHHBIX  (PaKTOpPOB,
CIIOCOOHOCTh K CHCTEMHOMY aHaJu3y
TIO0ANBHBIX AKOJOTHYECKHX IPOOIIeM,
BOIIPOCOB ~ COCTOSIHUSL  OKpYKarouieu
Cpellbl ¥ PallMOHAIIBHOTO HCIIOJIb30BaHUS
MIPUPOHBIX PECYPCOB;

-yMeHHE OOOCHOBBIBATH MECTO M POJb
OMOJIOTUYECKUX 3HAHWHA B MPAKTUYECKON
JeSITEIIBHOCTH JOTICH, pa3BUTUU
COBPEMEHHBIX TEXHOJIOTUH; ONpeNesaTh
KHUBbIE OOBEKTHI B MPHUPOAEC; MPOBOAUTH
HAOJIIOJICHUS 32 YKOCHCTEMaMHU C TENbI0

camocTosiTeNbHas paboTa

npakThueckas paboTa

JomanrHss pabora

CaMOCTOATCIIbHAsA pa60Ta, IMPAKTUICCKOC
3agaHu€, TECCTUPOBAHUC

IMPAKTHUYCCKOC 3a/IaHHUC
CaMOCTOATCIIbHAaA pa60Ta

JoMalllHsAA pa60Ta
IMOATOTOBKA COO6HlCHI/II‘;I
TCCTUPOBAHHUC




1709 OTMCAHUS " BBISIBJICHUS
€CTECTBEHHBIX u AHTPOTIOTEHHBIX
M3MEHEHUI; HaXOJWTh M aHAJIU3UPOBATH
MH(OpPMAIIHIO O KUBBIX 00BEKTAX;

- CIIOCOOHOCTH MPUMEHSTh
OMOJIOTMYECKHUE U DKOJIOTUYECKUE 3HAHUS
JUIsl  aHalv3a TPUKIAIHBIX  [poosieM
XO3SMCTBEHHOM JIESITEIbHOCTH;

- CIOCOOHOCTP K CaMOCTOSTEIbHOMY
MIPOBEJICHUIO HCCIIEOBAHUM, MOCTAaHOBKE
€CTECTBEHHO-HAyYHOI'O0  JKCIEPHUMEHTA,
WICIIOJIb30BAHUIO MH(OPMALIMOHHBIX
TEXHOJIOTUH Ui PpENICHUsS HAYYHBIX H
npogeCcCHOHANTBHBIX 3a/1a4;

-CIIOCOOHOCTh K OLIGHKE  ATHYECKHX
aCMeKTOB HEKOTOPbIX MCCIEIOBAHUM B
o0nacTu OMOTEXHOJIOTUU (KJIOHUPOBAHUE,
MCKYCCTBEHHOE OIJIOJIOTBOPEHUE).

caMoCTOsATeNbHas paboTa, MPaKTUYeCKast
paboTa, MoAr0TOBKa COOOIICHHMIA

JIoMarHsis pabora

MOJTrOTOBKA COOOIIEHUI
caMOCTOsITeNIbHAs paboTa, MPaKTHIeCKast
paboTa, MoAroTOBKa COOOIICHHMIA
JoManrHss pabora

[IOATOTOBKA COOOIIEHNI

IIpexmerHbIe:

cOpMUPOBAHHOCTh ~MPEJCTABICHUH O
pOJIM U MecTe OUOJIOTMH B COBPEMEHHOM

HAyYHOM KapTHHE MHUpa; IOHUMaHUE
poiu  Owonmorun B (HOPMHUPOBAHUHU
Kpyrosopa U (GYHKIIMOHATBHOM
TPaMOTHOCTH st pereHus
NpPaKTUIECKHX 3a7a4;

- BJIAJICHHE OCHOBOIIOJIArafOIIUMHU

HNOHATUSAMM U MPEACTABICHUSMHU O KUBOU
IPUPOJE, €€ YPOBHEBOM OpraHu3aluud U
SBOJIOLMH;, YBEPEHHOE  IOJb30BAHUE
OMOJIOTUYECKOM TEPMHUHOJIOTUEN 151
CUMBOJIMKOM;
- BIIQJICHUE OCHOBHBIMHU  METOJIaMHU
HAy4YHOrO0 IIO3HAHMUsS, HCIOIb3YEMbIMU
npu  OMOJIOTUYECKUX  MCCIEAOBAHUIX
KHUBBIX  OOBEKTOB U  JKOCHUCTEM:
ONMCaHUEM, H3MEpPEHUEM, IPOBEICHUEM
HAONIO/ICHU; BBISIBJICHHE U OIEHKA
AHTPOIIOTE€HHBIX U3MEHEHUI B IPUPOJIE;

- ¢(hopMUPOBAHHOCTH YMEHUN OOBSCHATH
pe3yJIbTaThbl OMOIOTUYECKHIX
JKCIEPUMEHTOB, PELIATh SJIEMEHTApPHBIE
OMOJIOTMYECKHE 3a/1a4M;

- chOpMHPOBAHHOCTh  COOCTBEHHOM
MO3UIUN o OTHOIIICHUIO K
OnosornyecKon uHpOpMaINH,

r7100abHBIM KOJIOTUYECKUM MpodieMam
U IIyTSIM UX PELICHMUS.

camocTosiTeNbHas paboTa

npakThueckas paboTa

JomanrHss pabora

CaMOCTOSTEIIbHAS PaboTa, MPAKTHIECKOE
3aJlaHKe, TECTUPOBAHUE

MPAKTHYECKOE 33 JaHKE
CaMOCTOsITeNIbHAS paboTa

JoMaIHss pabora

[IOATOTOBKA COOOIEHN
TECTUPOBAHUE

CaMOCTOSTENIbHAs pab0Ta, MPaKTUYeCKast
paboTa, MOATOTOBKA COOOIICHHIA

JOMaIIHsAsa padora

IMOATOTOBKA COO6IJ.[CHPII>1

KOHTpOJIbHAsA padoTa




0, CKPEIUIEHO IeYaThio
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