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1. OBIIIASI XAPAKTEPUCTHKA PABOUYEN TIPOT'PAMMBI YYEBHOM
JUCIUIIVIMHBI BUOJIOT'NH

1.1. O6s1acTh NpuMeHeHus1 padoyveil MPOrpaMMbl

PabGouass mnporpamMma y4eOHOM AMCHMIUIMHBI  SIBISIETCSA  YacThbl0O  OCHOBHOM
obpazoBarenbHOl MTporpamMmbl B cooTBeTcTBUM ¢ DI'OC CIIO 1o crenuaibHOCTH
21.02.05 3eMenbHO-UMYIIIECTBEHHBIE OTHOIICHUS

1.2. MecTO TUCUMIITIMHBI B CTPYKTYPe OCHOBHOI 00pa30BaTeILHOM

NMporpaMMmBbl:

VYuebnas nucuurinHa «buosorusy sSBIsSETCS y4eOHBIM MPEAMETOM IO BBIOOPY H3
oOs3aTenpHONM mpeameTHOM obnactu «EctectBennsie Haykm» DOI'OC cpemnero
obmero oOpaszoBanusi. B mpodeccnoHabHBIX 00pa30BaTENbHBIX OPraHU3aIUsX,
peanu3yonmx o0pa30BaTeIbHYI0 MPOTpaMMy CpeaHero oOmero oOpa3oBaHUs B
npenenax ocBoenust OIIOIT CITO nHa 6a3e ocHOBHOTO 00111€TO 0Opa30BaHus, yuecOHas
muciuiuinHa «buonorusy u3ydaercss B 0011€00pa30BaTEIbHOM IHMKJIE Y4eOHOTO
miana OIIOIT CIIO wa 06a3e OCHOBHOrO OOIIEro 0Opa3oBaHUs C TOJYYCHHEM
cpennero obuiero od6pazosanus (IIIIKPC, IIICC3). B yueOnbix mianax ITITKPC,
I[ITICC3  mecto  y4ebHOW  mucumruimHbl — «buosmorus» — B cocTaBe
0011e00pa3oBaTeNbHbIX yYE€OHBIX JUCHUIUIMH 1O BbIOOPY, (GOPMHUpPYEMBIX U3
o0si3atenbHbIX TpeaMeTHhIX obsacteit I'OC cpeanero obiiero oOpazoBaHus, s
npodeccuit CIIO wmm cneumansHocTet CIIO  cooTBercTBYIOMIETO  MPOQPUIIS
npodheCCUOHAIBHOTO 00pa30BaHUs

1.3. Heas ¥ niIaHMpyeMble pe3yJibTaThl 0CBOCHHMS IMCHUILIUHbI:

Copep:xaHue mporpaMMbl y4eOHOM TUCHUIUIMHBI « bronorus» HanpasieHo Ha
JNOCTHKEHUE CIEAYIOIUX LETeH:

* osty4ueHue (pyHIaMeHTalbHbIX 3HAaHUN 0 Onosiornyeckux cucremax (Knerka,
OpraHu3M, MOMYJIALHNS,BUA, SKOCUCTEMA); UCTOPUH PA3BUTHUSI COBPEMEHHBIX
MPEICTaBICHUM O KUBOM MPUPOJIE, BHIAAIOMIMXCS OTKPHITUSIX B OMOJIOTHYECKON
HayKe; poJii OMOJOTHYECKON HAYKH B (JOPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
Hay4YHOM KapTHHBI MHPA; METOIAX HAYYHOTO ITO3HAHUS,

* OBJIQJICHUE YMEHMSIMU JIOTUYECKU MBICIIUTh, 000CHOBBIBATH MECTO U POJIb
OMOJOTHYECKHUX 3HAHUH B MPAKTUUYECKOM JIEATEIBHOCTH JIIOJIEH, pa3BUTUU
COBPEMEHHBIX TEXHOJIOTUI; ONPEEIATh KUBbIE OOBEKTHI B IPUPOJIE; POBOIUTD
HaOJIIOICHUS 32 YKOCUCTEMAaMHU C LIEJIBI0 UX ONUCAHMSI U BBISIBJICHUS €CTECTBEHHBIX U
aHTPONOTE€HHBIX U3MEHEHHI; HAXOJUTh U aHAJIU3UPOBATh HH(POPMALUIO O KUBBIX
00BEKTAaX;

* pa3BUTHE MIO3HABATEIbHBIX HHTEPECOB, HHTEIUIEKTYAJIbHBIX U TBOPYECKUX
CIIOCOOHOCTEN 00yUaroImMXCsl B IPOLECCE U3YyUEHUSI OMOJIOTMUECKUX SIBICHUM;
BBIJIAIOIIMXCSI JOCTHKEHUI OMOJIOTHH, BOLIEAIINX B O0IIEUEIOBEYECKYIO KYIBTYPY;
CJIOKHBIX Y IPOTHUBOPEYMBBIX ITyTEH PA3BUTHsI COBPEMEHHBIX HAYUHBIX B3IJISA0B,
uJel, TEOpUi, KOHIENIUHI, TUII0Te3 (0 CYLIIHOCTH U MTPOUCXO0KICHUH KU3HH,
YesioBeKa) B X0/1€ paboThl C pa3IMYHBIMU UICTOYHUKAMHU HH(POPMAIINH; * BOCIUTaHHUE



yOEXKIEHHOCTH B HEOOXOIMMOCTH TTO3HAHUS AKUBOU IPUPObI, HEOOXOIUMOCTH
paIoOHaIBHOIO MPUPOIOTIOIB30BaHUS, OEPEKHOTO OTHOIIECHUS K TPUPOIHBIM
pecypcam 1 OKpy»Karoliei cpesie, COOCTBEHHOMY 3/I0POBbBIO; YBaXKEHUS K MHEHUIO
OIIOHEHTA NP 00CYX ACHUU OMOJIOTHUECKUX MPOOIIeM;

* UCTIOJIb30BaHNE MMPUOOPETEHHBIX OMOJIOTHYECKUX 3HAHUN U YMEHHI B
MMOBCEIHEBHOM KU3HU JJI OLIEHKHU MOCJIEACTBUN CBOEH AeSITEIbHOCTH (1
NEATEIIbHOCTH JIPYTHX JIFOJIEH ) 0 OTHOIIEHUIO K OKPYKAIOLIEH Cpelie, 3I0POBBIO
JPYTUX JTI0JIel 1 COOCTBEHHOMY 37I0pPOBbIO; 00OCHOBAHUE U COOJTIOJIEHUE MEP
npoQUIaKTUKU 3a001€BaHUM, OKa3aHKE MePBOIM TOMOILIM IIPU TpaBMax, COOIIOECHUE
MpaBuJI MOBEICHUS B IPUPO/IE.

OcBoeHue cojiepKanus yueOHOM JUCHUIUIUHBI « buonorusy obecrieunBaeT
JOCTH)KEHUE CTYJACHTAMHU CIIEAYIOIINX PE3YIbTATOB:

* INYHOCTHBIX:

— c(hOpPMHUPOBAHHOCTh YYBCTBA TOPJOCTH U YyBAXEHUS K HCTOPUU U
JTOCTI)KEHUSIM OT€YECTBEHHON OMOJIOTUYECKON HAyKU; MPEJCTaBICHUS O IIEJIOCTHOM
€CTECTBEHHOHAYYHOUW KapTUHE MHPA;

— TNOHMMAHHWE B3aWMOCBSI3M U B3aUMO3aBUCHMOCTH €CTECTBEHHBIX HAyK, UX
BIMSHHS HA  OKPYXKAWIIYI0  Cpely, OSKOHOMUYECKYI, TEXHOJIOIMYECKYIO,
COLIMAJIbHYIO U 3THUECKYIO c(hephl AESITEILHOCTH YEJIOBEKA;

— CHOCOOHOCTh HKCIOJNb30BaTh 3HAHHUS O COBPEMEHHOUN €CTECTBEHHO-HAyYHOUH
KapTUHE MHUpa B 00pa3oBaTeNbHOW U  MNpPOdEeCCUOHANBHOM  JEATEIbHOCTH;
BO3MOKHOCTH HMH()OPMALMOHHOM cpeabl sl o0ecnedeHus MPOAYKTHBHOIO
caM0o00Opa3oBaHUs

— BIJIQJICHUE KYJIbTYpPOW MBIIUIEHHS, CIOCOOHOCTh K OOOOLIEHUIO, aHaIu3y,
BOCIIpUATHIO WHGOpMANMU B OOJMACTH ECTECTBEHHBIX HAYK, MOCTAHOBKE IENU H
BBIOOpY MyTeH ee JOCTHKEHUS B MPOPECCHOHATBHOM cdepe;

— CIIOCOOHOCTh PYKOBOJICTBOBATHCS B CBOEU JESATEIBHOCTU COBPEMEHHBIMU
OPUHLUNAMU  TOJEPAHTHOCTH, JHalora W COTPYJHHYECTBA; TOTOBHOCTh K
B3aMMOJICUCTBUIO C KOJUIEraMu, paboTe B KOJUIEKTHUBE;

— TOTOBHOCTb HCIIOJIB30BaTh OCHOBHBIE METOAbI 3AIIUTBI OT BO3MOYKHBIX
MOCJICACTBUN aBapuii, KaracTpod, CTUXUMHBIX OCJCTBUM;

— oOnagaHue HaBbIkaMM Oe30macHoOd paboThl BO BpeMsi IPOEKTHO-
HCCIIEI0BATEbCKOM M AKCIEPUMEHTAIBHOM JAESTENbHOCTHA, HPU HCHOJIb30BAHUU
1a00paTOpHOTO 00OPYIOBAHUS;

— CHOCOOHOCTh HCIIOJIb30BAaTh NPUOOpPETCHHbIC 3HAHUS W YMEHHUS B
MPAKTUUYECKON JESITeTbHOCTH M TOBCEAHEBHOW KHU3HU [IJIsI COONIONEHUS MEp
PO MIAKTUKHA OTPABJICHHUM, BUPYCHBIX U JAPYTHX 3a00JI€BaHUM, CTPECCOB, BPEIHBIX
MPUBBIYEK (KYpEHUS, aIKOr0JIu3Ma, HAPKOMAHUM); TIPaBUJI TTOBEJICHUS B IPUPOIHON
cpene;

— TOTOBHOCTh K OKAa3aHUIO IEPBOM MOMOIIM NIPU TpaBMax, MPOCTYIAHBIX M
Ipyrux 3a00J€BaHUAX, OTPABICHUSAX MUIIEBBIMU MIPOTYKTAMH;

* METAIIPEAMETHBIX

-OCO3HAHHME COLMAJILHONM 3HAYUMOCTHM CBOEH MpOoQeccuu/CrennanbHOCTH,
oOnagaHre MOTHUBAIMEN K OCYILECTBIECHUIO MTPOPECCUOHAIBHON A TENbHOCTH;



— TIOBBIIICHUE MHTEJUIEKTYaJIbHOTO YpOBHSA B  MPOILECCE M3YUYCHUS
OMOJIOTUYECKUX SBJICHUM; BBIJAIOIIMXCSA JOCTH)KEHMH OHOJOTHMH, BOIIEAIINX B
0OIIIEYeIIOBEUECKYI0 KYJIbTYPY; CIOXKHBIX M TPOTUBOPECUMBHIX IyTEH pPa3BUTHUS
COBPEMEHHBIX HAYYHBIX B3TJISJIOB, HJIE€H, TEOPUI, KOHIEHINM, TUIIOTE3 (0 CYITHOCTH
U TIPOUCXOXKICHUH JKU3HU, YEJIIOBEKA) B X0JI¢ Pa0OTHI C Pa3TUYHBIMA UCTOYHUKAMHU
uHpopmanuu; — CIIOCOOHOCTh OPTaHU30BBIBATH COTPYAHHUYECTBO
€IMHOMBIIIUICHHUKOB, B TOM 4YHCJI€ C  MCIOJb30BAaHUEM  COBPEMEHHBIX
MH(POPMAITMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHI;

— CMOCOOHOCTh MOHUMATh MIPUHIIUIBI YCTOMYMBOCTH U MPOAYKTUBHOCTH KHUBOM
NpUPOAbI, NYyTH €€ U3MEHEHHUs TI0J] BIUSHUEM AaHTPOIOIEHHBIX (PAKTOPOB,
CIIOCOOHOCTh K CHCTEMHOMY aHaju3y TJI00AJIbHBIX JKOJOTHYECKUX MpoOieM,
BOIIPOCOB COCTOSIHUSI OKPY’KaloIIeH Ccpebl W PalMOHAIBLHOIO HCIOJIb30BAHUS
MIPUPOIHBIX PECYPCOB;

— yMeHHe OOOCHOBBIBATH MECTO U pOJIb OHOJIOTUYECKHX 3HAHUU B
MPAKTUYECKOU JEATEIbHOCTH JIIOJEH, PA3BUTHU COBPEMEHHBIX TEXHOJIOTHM;
OTIPENICIIATh JKUBBIC OOBEKTHI B IIPUPO/IC; TPOBOAUTH HAOIIOACHHUS 32 SKOCHCTEMaMHU
C LIEJIbI0 UX OMHUCAHUS W BBISBJICHUS €CTECTBEHHBIX W AHTPOIIOIE€HHBIX M3MEHECHUH;
HaXOJUTh U aHAJIM3UPOBATh HH(POPMAITHIO O )KUBBIX O0BEKTaX;

— CIIOCOOHOCTh TPUMEHSTH OHMOJIOTMYECKHE W DKOJOTHYECKHE 3HAHUS IS
aHaJM3a MPHUKJIAIHBIX MPOOJIeM X03HCTBEHHOMN ACATEILHOCTH;

— CMOCOOHOCTh K CaMOCTOSITEIbHOMY MPOBEJACHUIO UCCIIEIOBAHUM, TOCTAHOBKE
€CTECTBEHHO-HAYYHOI0  JKCIEPUMEHTAa,  HUCIOJIb30BaHUIO  MH(OPMALIMOHHBIX
TEXHOJIOTUM JIJIsl pEUICHUS HAYYHBIX U MPOo(eCcCuOHaTbHBIX 3a/1a4;

— CIMOCOOHOCTh K OLIEHKE ATUYECKUX ACIEKTOB HEKOTOPHIX HCCIEAOBAHUN B
00J1aCTH OMOTEXHOJIOTUH (KJIOHUPOBAHKE, HCKYCCTBEHHOE OIJIOJJOTBOPEHHUE)

* IPEIMETHBIX:

-c(hOpMUPOBAHHOCTD MPEJICTABICHUIN O POJIM U MECTe OMOJIOTHH B COBPEMECHHOM
HAy4YHOM KapTHHE MHUpPa; MOHUMaHHUE POJId OMOJIOTMU B (POPMHUPOBAHUN KPyTro30pa U
(YHKITMOHATILHON TPAaMOTHOCTH JIJIsl PEIIEHUS MPAKTUYECKUX 3a/1a4;

— BJIQJICHUE OCHOBOIOJATAIOIIMMU MOHATUSIMU U MPEICTABICHUSIMU O KUBOU
NpUpOAE, €€ YPOBHEBOM OpraHuM3alliM M SBOJIIOLMHU; YBEPEHHOE I0JIb30BAHUE
OMOJIOTHYECKON TEPMUHOJIOTHEN M CUMBOJIMKOM;

— BJIaJICHUE OCHOBHBIMHM METOJIaMU HAYYHOTr'O MO3HAHMS, UCIOJIb3YEMbIMU TIPU
OMOJIOTUYECKUX HCCIIEAOBAHUIX JKHBBIX OOBEKTOB M HDKOCHCTEM: OIIMCAaHHEM,
W3MEPCHHEM, TIPOBEICHUEM HAOJIOCHM; BBISBICHHEC W OIICHKAa aHTPOIOTCHHBIX
W3MEHEHUN B MIPUPOE;

— c(hopMUpPOBaHHOCTH yMEHUU OOBSICHATH PE3yJbTaThl OMOJOTUYECKUX
AKCIIEPUMEHTOB, PEIIaTh AJIEMEHTAPHbIE OMOJIOTHYECKUE 3a]1auu;

—  cOopMHUPOBAHHOCTH  COOCTBEHHOW TMO3UIIMM 1O  OTHOIIECHUIO K
Ouosiornyecko MHQOpMAIMKU, MOJy4aeMON M3 Pa3HbIX HCTOYHHUKOB, TJIOOATBHBIM
AKOJIOTMYECKUM MPOOIeMaM U MyTAM UX PEIICHUS






2. CTPYKTYPA U COJIEP)KAHUE YUYEBHOM JUCIHUILIMHBI
2.1. O0beM y4eOHOM TMCUMIIMHBI M BUABI Y4e0H0il padoThl

Buna yueOHoi padoThI

O0BLeM yacoB

CymMmapHasi yueOHasi HATPY3Ka BO B3aMMOJAEHCTBHH C
npenogaBaresiemM

78

O0bem 00pa3oBaTe/IbHON NPOrPaMMBbI

78

B TOM 4HUCJIC:.

TEOPETUYECKOE 00yUeHHE

JabopaTtopHbie pabOTHI (€CIHM MPETyCMOTPEHO)

MPAKTUYECKUE 3aHATHS (€CJIH MPETyCMOTPEHO)

WHIMBUAYJIbHBIA MPOEKT (€CIIU MPETyCMOTPEHO)

KOHTpPOJIbHasA padoTa

KOHCYJIbTAalluH

36

KOHCYJIbTallluH IEPE IK3aMCHOM

IIpomexyTouyHast arrecTanus NPpoBOAUTCH B hopme
(ykasamy)

HuddepeHunpoBaHHOTO
3ayera




2.2. TemaTu4yecKkuid IJIAH M CO/IeP:KAHNE Y4EOHOI JUCUUIJINHbBI

HaumenoBanue Conep:xxanue yueOHOro marepuaja u GopMbl OpraHu3anuu O0bem

pa3aesioB H TeM AeATeJTbHOCTH 00YYAOIIUXCS 4acoB
1 2 3

Paznen 1. HaumenoBaHue pa3jiesia YPOBHH OPraHU3aluM sKUBBIX cucTeM (364) 6

Tema 1.1.

MoutekyJISIpHBIN
YPOBEHB

Conepxanue yuebHOro Mmarepuaa (84.)

1.00BeKT u3yueHus OuoJIoruu — xkuBas npupoaa. OTINYUTENbHbIE TPU3HAKHU )KUBOU MPUPOJIBI:
ypOBHEBasi OpraHu3alys U SBOTIOLUS

2. OCHOBHBIE YPOBHHU OPTaHU3AINH KUBOU MIPUPOILI. POh OMOIOTHYECKUX TEOPUH, UICH, TUTIOTE3
B (popMHpPOBAHUN COBPEMECHHOM €CTECTBEHHOHAYYHON KapTHHBI MHpPa. MeTO Ibl TO3HAHMS YKUBOH
IPUPOJbI

3. XuMmuueckue QJICMCHTBI, HCOPIraHNYCCKUC BCUICCTBA, BXOIAIIUC B COCTAB KJICTKH. OpFaHI/I‘-IeCKI/Ie
BCIICCTBA. YIJICBOAbLI M JUIINABI, 6CJIKI/I, HYKJICMHOBBIC KUCJIOTEI, ATO,

4. OcobeHHOCTH CTpOCHHS OeNKOB Kak onononumepoB. 3HaueHue JIHK mis xxu3am Ha 3emie.
OCHOBHOI UCTOYHUK SHEPIHH B KJICTKE

Tema 1.2.

KieTounsrit
YPOBEHb

Conepsxanue yueOHoro marepuana (164)

5. Uctopus BO3HUKHOBEHHMS KIETOYHOU Teopun. Kiietounas reopus. MeTo bl HUTOIOTUH.
Oykapuotsl. [IoBepXHOCTHBIN anmnapar kieTku. OyHKIMK MIOBEPXHOCTHOTrO amnmnaparta. [Inaonnuros n
(dharonuTos

6.Baxxneilmii KOMIOHEHT KJIETKU-IIUTOoIIa3Ma. CUHTETHUECKUH anmnapar KJIeTKu. Anmnapar
BHYTPHUKJIETOYHOTO MIepeBapUBaHusl. JHEPTeTUUECKHM annapat KieTku. OmopHO-COKPATUTENbHBIN
annapart kietku. CTpoeHue siIepHOro annapara. XpoMOCOMBI.

7.0Opra"uzanus T0sSACPHBIX OPTaHU3MOB-TIpoKaproToB. Dopmel 6akTepuii. PasmHOX)eHnEe 1
cniopooOpazoBanue y 6akrepuil. [lutanue u npixanue Oakrepuil. 3HaueHe OaKTepuil B IPUPOIE U
KU3HU YenoBeka. O0mas xapakTepucTuka BUpycoB. Ctpoenue BupycoB. OcoOEHHOCTH
KU3ZHEAEATEIbHOCTU BUPYCOB.

8.Opranuzaiiys J0s,IepPHbIX OpraHu3MoB-npokapuoToB. Dopmbl OakTepuil. PazMHoXkeHue U




cniopooOpazoBanue y 6akrepuil. [lutanue u npixanue Oakrepuil. 3HaueHUe OaKTepuil B IPUPOIE U
KU3HU yenoBeka. OO01ias xapakTepuctuka BupycoB. Ctpoenue BupycoB. OcoOeHHOCTH

KU3ZHEAEATEIbHOCTH BUPYCOB. 2
9.IlonsTue «ren». ['eneTnueckmii koa. bruocunTtes Oenka (TpaHCKPUMITUS, TPAHCIISAIINS, PEAKIIUN 2
MaTPUYHOIO CHHTE3a).
10.ITepuoap! kieroynoro 1ukia. Matepdasza. Mutos. Metios 2
11. 3nauenune OGakTepuii U BUPYCOB B JKM3HHU YeJIOBEKAa. 3HaueHHWE (POTOCHMHTE3a M XEMOCHHTE3a B 5
npupoje. buonornyeckoe 3HaYeHNE MUTO3a U MEH03a.
12. I'eneTnyeCKUi KOJ CIY’KHUT J10KA3aTEeJIbCTBOM €AMHCTBA U POACTBA BCErO OPTAHUYECKOIO MUPA.
2
Tema 1.3. Conepsxanue yueOHoro marepuana (124.)
OprannsMmeHHblli | 13.0OHTOreHeTHYECKUH YPOBEHb opranu3aiuu. OpraHu3m Kak meiaoctHas cuctema. Oorast
YPOBEHB XapaKTEepUCTHKA Ipoliecca NuTaHus. ABTOTpodHOe, reTepoTpodHOE TUTAHUE. 2
14.MuHepanbHO€ TUTaHUE pacTeHUH, )KkUBOTHBIX. [loanepxka oOmeHa BeniecTB. ['a3000mMeH y 2
KUBOTHBIX, PACTCHUM.
15.IIpouecc camoperyisinuyu Opraiu3ma 2
16. Pa3zMHOXeHNE-0CHOBHOE CBOMCTBO KHUBBIX OPraHu3MoB. CriocoObl 0€CrOIOoro pa3MHOXKEHHUS.
[TonoBoe pazmHoxkenue. ['amerorenes. OMioI0TBOPEHUE Y KUBOTHBIX, PACTCHHUIA. 2
NunuBuayanbHOE pa3BUTHE OPraHU3MOB - OHTOTE€HE3.
17.HeqocTaTOYHOCTh MUTATEIBHBIX AJIEMEHTOB. bHOJIOrMUecKnii cMbICH AbIxaHus. buonoruueckoe
3HAYEHUE OIUIO0TBOPEHUA. BiMsiHNE )KUBBIX OPraHU3MOB HAa OKPYKAIOIUIYI0 UX CPENy. 2
18 OcoGeHHOCTH MOJOBOTO U OECIIOI0r0 Pa3MHOKEHHUS. 2
Pa3nen 2. HaciaeacTBeHHOCTh U H3MEHYHBOCTD ( 184)
Tema 2.1. Conepxanue yuebHoro marepuana (104.)
3akoHoMepHOCTH | 19.Ilpenmer n3yuenus reHeTukn. OCHOBHBIE ITAIlbl PA3BUTHS TCHETHKH. METO/Ibl TEHETHKH. 2




HacCJICJIOBAHUS,
U3MEHUYMBOCTHU

3aKOHOMEPHOCTH HACJIEIOBAHUS P MOHOTHOPHUTHOM CKpenuBaHuu. [[uTomorndeckie OCHOBBI
3aKOHa paciierieHus. [ umore3a 9ucTotel ramer. JIurnOpuaHoe CKpenMBaHue.

20.JomunnpoBanue. HernonHoe noMuHupoBaHue. AHanu3upymoiee ckpemuBanue. CrenieHue
reHoB. CLENIeHHOE HACIEq0BaHUE.

21 XpomocoMHas Teopus HaclIeJICTBEHHOCTH. [ 'eHeTnueckue kaptol. [ enetuka noxa. [lepBuunbie
U BTOpUYHBIE MMOJIOBBIE Mpu3HaKu. [looBeie Xpomocombl. Onpesenenre noia. Hacienosanue,
CLEIUIeHHOE ¢ 1osioM. B3aumoneiictBue reHoB B reHoTune. KommiemeHTapHoe B3aMMOJIEHCTBHE.

22.CymHocTh MOAU(PHUKAITMOHHON N3MEeHYNBOCTU. KauecTBeHHBIE U KOJIMUECTBEHHBIE TTPU3HAKH.
3aKOHOMEPHOCTH MOAU(DUKAIIMOHHONW U3MEHUMBOCTH. HacneacTBeHHass ”3MEHYMBOCTh. [ eHOMHBIE
MyTaluu. XpoMOCOMHbIE MyTalluK. [ 'eHHble MyTauu. MyTarenes3. 3aKOH TOMOJIOTHYECKUX PSAI0B
HacJeACTBEHHON N3MEHYHUBOCTH.

23 .24 Pemenune 3aa4: MOHO- JUTHOPUIHOE CKPEIIMBAHNE, aHATTM3UPYIOIIEE CKPEIIMBAHUE,
MOJIHOE, HEMOJHOE JOMUHHUPOBAHKE, HACIEJOBAHHE, CIEIVIEHHOE C MTOJIOM.

Tema 2.2

['eneTuka
YeJI0BEKA.

Conepxanue yuebHoro Mmarepuaia (4 4.)

25. I/ICTOpI/IH IFCHCTHKHU YCJIOBCKA KaK HAYKH. Mertoapl reHEeTUKHU YeioBeka. HacienqcTBeHHbBIE
00JIC3HU YEJIOBEKA: I'CHHBIC, XPOMOCOMHLIC 00JIe3HU. BOHCBHI/I, CBSI3aHHBIC C HACJIEACTBCHHOM
npeaApacnoJ0XCHHOCTEIO. Menuko — TeHEeTHYECKOE KOHCYJbTUPOBAHHC.

26. I'eneanorudeckoe ApeBo. Most pojociioBHasi. PellieHre reHeTHIecKux 3a1au.

Tema 2.3
I'eneTuka
CEeEeKIHU.

Conepxanne yuyeOHOro Marepraia (44.)

27 .WcTopus pa3BUTH CENEKUMHU. YUeHUuEe 00 HCXOIHOM MaTtepuasie. MeToAbl CeNeKIIMH PACTeHUI,
KUBOTHBIX, MUKpPOOpPraHu3MOB. COBpEMEHHbIE HAIIPaBJICHUS Pa3BUTHA CEIEKIMH. buoTexHOIOTHS.
['eHHast H)XEHEepHs.

28. HaCJICACTBECHHOCTb U U3BMCHYUBOCTB.

Pa3nen 3

IIpoucxoxkaenune u IBoJonus ;ku3Hu (18 u)

Tema 3.1...

Conepxxkanue yueOHoro marepuasa (14 u)




[Ipoucxoxenue
KU3HH Ha 3emIe.

29. CraHOBIIEHUE W PA3BUTHE MIPEACTABICHHUIN O TPOUCXOXKICHUN KU3HH. Y CIIOBUS, HEOOXOIUMBIE
JUI1 BOBHUKHOBEHUS )KM3HU. BO3HMKHOBEHHE NIEPBBIX KUBBIX OpraHu3MoB. lIpeacraBienus o
COTBOPEHUU KUBBIX OPTaHU3MOB.

30.IIpeanocbuiku BO3HUKHOBEHUS SBOJIFOLIMOHHOTO YUeHUs. DBoIoUnOHHOpE yueHue K. b.
Jlamapxka.

31.HacnencrBeHHasi U3MEHYMBOCTh. | €HOMHBIE MyTallui. XpOMOCOMHBIE MyTaluu. [ eHHbIE
MYTaIUH.

32.MytareHe3. 3aKOH TOMOJIOTUYECKUX PSA0B HACIEACTBEHHONW U3MEHYMBOCTH. [lomynsiuus —
AJIEMEHTapHas €AMHUIIA SBOJIIOINH.

33.0co0eHHOCTH MOMYJISALNU ¢ TOYKU 3pEHUS 3BOIONUHU. EcTecTBEHHBINH 0TOOp — HAMIPaBIISIFOIINN
dakrop sBomonnu. [loHsiTHEe «ecTecTBEHHOTO 0TOOpay. POpPMBI €CTECTBEHHOTO 0TOOpa. AanTtanus
KaK pe3ysbTaT AeNCTBHsI €cTeCTBEHHOro oToopa. [loHsTne «amanranumy

34. Tlouemy Ha 3emMJjie OJJHOBPEMEHHO CYIIECTBYIOT M IPHMHUTHBHBIE, U BBICOKOOPTAHM30BAaHHbIC
OpTaHU3MBL.

Tema 3.2 Copnep:xanue yueOHoro marepuasa (4 1)
Mukpo- u
MAKPODBOJTIOLHS. 35. MuKpO3BOIIIOIMS KaK MpoIece BUA000pa3oBanus. @opMbl BH1000pa30BaHMSI. MalprBBOJIIOLI 151 Kak Tporgece (
Tpoucxoskienue | | HAIBUIOBBIX TAKCOHOB. [TyTn mocTixenns GUONOrMIECKOTo Nporpecca. buonornyeckuit perpecc. | 5
1CJIOBCKA - 36.J/lokazaTenbCcTBA MaKpOIBOJTIOIUU: [IaJI€OHTOJIOTNUECKUE, AMOPHUOTIOTUYECKUE, CpaBHUTEIHHO-AF
aHTPOIIOTECHE3 ounoreorpaduyeckue.
2
Bcero: 72







2.3. ConepskaHue JOMAIIHUX 321aHUI 00y4AIOIIUXCHA

HaunmenoBanue ConeprxaHue JOMAIIHETo 3aJaHus
TEMBbI
Tema 1.1. H.A. AuapeeBa «O6mmas 6uonorus» I1.1-5. Kpoccopa xuMuyaecknii cOCTaB KICTKH. .
Tema 1.2. I1. 6-18. Pemenue 3anau no gorocuntesy, TBopueckoe 3amanue no CTpoeHUIO KJIETKU, Perenue 3amad Ha
OouocuHTe3 Oernka.
Tewma 1.3. [1.19-37. 3amura pedepaToB Mo oxpaHe OMOTEOIIEHO30B KaK IyTh COXpaHEHUS OMOpa3HOOOpa3usl.
Tema 2.1 [1.38-46 KpoccBopa Mo HaciedOBaHMIO, CIEIJIEHHOE C MoJioM. PemieHuwe 3amad Ha Tpu 3akoHa ['peropu

Meunnens.

Tema 2.2 [1.47-49. OTyeT o TemMe HAcCEACTBEHHBIE 00JIE3HM UesloBeKa. | 'eHeaornyeckoe aIpeso.

Tema 2.3 I1. 50-52 TBopueckoe 3a1aHne MO0 OMOTEXHOJIOTUSM, TEHHOW UHKEHEPHUH.

Tema 3.1 [1.53-59 TBopueckas padota no Jlapsuny. 3amura pedeparoB M0 CHHTETUYECKON TEOPUH IBOTOLIUH
Tema 3.2 [1.60-66 TBOpUecKoe 3a1aHKE MO AHTPOIIOTeHE3Y. 3amTa padot 1Mo TMe « COBpEeMEHHBIN IKOJIOTUISCKUAN

KpU3UCH»




3. YCJIOBUS PEAJIM3AIIMHA ITPOT'PAMMBI YYEBHOM JUCITATLITAHBI
3.1. Jna peanuzauuy MOporpaMMbl yuyeOHOW AUCHUUIUIMHBI  JTOJDKHBI OBITh
IIPEyCMOTPEHBI CIEAYIOINE CIEIUATbHbIE TOMEIIECHUS:

[Tomemenne kabuHera ynoBieTBopsieT TpeOoBaHusiM CaHUTapHO-
anuAeMuoIorndyeckux npaBwil W HopmatuBoB (CanlluH 2.4.2 Ne 178-02) m
OCHAIICHO THUIIOBBIM 000OpPYJOBAaHHWEM, YKAa3aHHBIM B HACTOSIIUX TPeOOBAaHUSX, B
TOM YHUCJIE CHEHUAIU3UPOBAHHON y4eOHOM MeOenbl0 U CpeicTBaMu O0yueHus,
JOCTaTOYHBIMM TSl BBIMOJHEHHs TpPEeOOBaHMW K YPOBHIO MOJATOTOBKU
oOyyJarommxcs .

B kabunete ectb MynbTUMEAHMITHOE 000pYyI0BaHUE, TIOCPEIACTBOM KOTOPOTO
YYaCTHUKM  00pa3oBaTENbHOTO  Ipoliecca MIPOCMATPUBAIOT  BU3YAIbHYIO
uHOpMAIMI0O TIO OMOJOTHH, CO3MAl0T MPE3EHTAIlMH, BHUJACOMATEepUAbl, HHBIC
JIOKYMEHTHL.

B  cocraB  y4eOHO-METONUYECKOTO W MaTEPHAIBHO-TEXHHUYECKOTO
obecrnieyeHus MPorpaMmbl YueOHON JUCIUTIIMHBI « BUOJIOTHS BXOIAT:

+ MHOTO(YHKIIMOHATHHBIA KOMIUIEKC MPETOaBaTElIS;

. HaTJSAAHBIE TOCOOWS (KOMILJIEKTHI y4E€OHBIX TaOJMIl, IMJIaKaTOB, MOPTPETOB
BBIIAIOIINXCSL  YUCHBIX, JTUHAMUYECKHE TIOCOOHWs, WILTIOCTPUPYIOIIHNE
OMONOTUYECKHE  TPOIECCH, MOJACNIH, MYJSDKH W MUKPOMPEIapaThl
Ononornyecknx 0ObEKTOB H JIp.);

+  nH(pOPMAITMOHHO-KOMMYHHUKATUBHEIE CPEJICTBA;

* DKPaHHO-3BYKOBBIC TTOCOOUS;

+ KOMIUIEKT TEXHUYECKON JOKYMEHTAIMH, B TOM YHUCJIE MMaclopTa Ha CPe/CTBa
00y4eHMs, THCTPYKIIMH 110 UX UCTIOIB30BAHHIO U TEXHUKE O€30MacHOCTH;

3.2. UndopManmoHHOe o0ecnevYeHne peajn3aunu NporpaMmmbl

Jns  peanuzanuu  mporpaMMbl  OMONHMOTEUHBIA  (POHA  0OpazoBaTEIHLHOM
OpraHu3aIu MMEeT TeYaTHbIe W/WIM AJIEKTPOHHBIE 00pa3oBaTEIbHBIE U
uH(GOPMaIIMOHHBIE PECYPCHI JJIsl UCIIOJIB30BAHMS B 00pa30BaTEIbHOM IIPOIECCE
3.2.1. IleyaTHbIC U3XAHUS

1. benses JI.K., dpmvmui .M., Ky3nernosa JI.H. u ap. buonorus (6a3oBsiii
ypoBenb). 10 kmacc. — M., 2014. Monuesa A.FO. buonorus. Bech MIKOJIbHBIHI
Kypc B cxemax u tTabnuuax. — M., 2014. Jlykatkun A.C., Pyuun A.b., CunaeBa
T.b. u np. buonorust ¢ o0cCHOBaMH HKOJIOTUN: YUEOHUK JJIS CTY. YUPEKACHUN
BbICII. oOpazoBanus. — M., 2014. Mamontos C.I'., 3axapoB B.b., Koznosa T.A.
buonorus: yuyeOHUK AJ1 CTyA. YUpexAeHUH BbICcIL. 00pa3oBanus (OakajiaBpuar).
— M., 2014. Hukutunackas T.B. buonorus: kapmMaHHbIi cipaBOYHUK. — M.,

2015. Cusornazos B.U., Aradponosa N.b., 3axaposa E.T. buonorus. O6mas
ouosiorusi: 6a3oBeIil ypoBenb, 10—11 kmacc. — M., 2014. Cyxopykona JI.H.,
Kyumenko B.C., iBanoBa T.B. buosnorus (6a3oBbiii ypoBenb). 10— 11 kiacc. —
M., 2014. Jlna npenonaBateneit @enepanbubiidi 3akoH OT 29.12.2012 No273-D3
«O06 obpazoBanuu B Poccuiickoit @eneparuny. [Ipukaz Munobpuayku Poccuu ot



17.05.2012 Ne 413 «O06 yTtBepxkaeHuu (henepaqbHOro rocy1apCTBEHHOTO
00pa3oBaTeNbHOTO CTaHAAPTa CPEAHETO (TIOTHOTO) OOIIETO OOPA30BAHUSY.
[Tpuka3z MunoOpaayku Poccun ot 29.12.2014 Ne 1645 «O BHeCeHUM N3MEHEHHI B
[Tpuxa3z MunuctepcTBa oOpa3oBanus u Hayku Poccuiickoit @enepanuu oT
17.05.2012 Ne 413 “O6 yTBepxkaeHUN GeaepaabHOTO TOCYAapCTBEHHOTO
00pa3oBaTeNbHOTO CTaHAApTa CPEAHETO (MIOJTHOTO) 00IIET0 00pa3oBaHU ».
[Tucemo JlemaprameHnTa rocyJapcTBEHHOM MOJUTHKU B cpepe MOATOTOBKU
pabounx kaapos u JIIO Muno6pnayku Poccun ot 17.03.2015 Ne 06-259
«PexomMeHaanuu no opralu3aiiu noJydyeHus cpeaHero ooiero oopa3oBaHus B
npeesiax OCBOCHUS 00pa30BaTENbHBIX MPOrPaMM CPEAHETO MPO(HECCHOHATBEHOTO
o0Opa3oBaHus Ha 0a3e OCHOBHOTO 00IIEro 00pa3oBaHus C y4eTOM TpeOOBaHUI
benepanbHbIX TOCYAapCTBEHHBIX 00Pa30BaTEIbHBIX CTAHAAPTOB U MOJydaeMOi
npodecCur WK CHEeIUaIbHOCTH CPEIHEro MPOo(ecCuOHaTBLHOTO 00pa30BaAHUSM.
buonorus: B 2 1./ mox pen. H. B. Spwsiruna. — M., 2010. buonorusi: pykoBoJcCTBO
K MMPaKTUYECKUM 3aHATusIM / oj pen. B. B. Mapkunoit. — M., 2010. JlapBun Y.
Couunnenns. — T. 3. — M., 1939. lapun Y. [Ipoucxoxaenue BuaoB. — M.,
2006. Koopursackuii B.A. @umocodus 3K0JIOTHUU: KpaTKUK Kypc: yuel. mocodue
1151 By30B. — M., 2010. OpinoBa 3.A. McTopusi aHTpONOJIOTMYECKUX YUCHU:
y4ueOHuK 117151 By30B. — M., 2010. IlexoB A.Il. bromorus, reHeTuka u
napazuronorusi. — M., 2010. Yeosimes H.B., I'punesa I'.I'. buonorus. — M.,
2010.

3.2.2. DeKTpOHHBIC U3IaHUA (3JIEKTPOHHBIE pecypchl)

1. www. sbio. info (Bcst uonorusi. CoBpemeHHas O0Mo0rus, CTaThi, HOBOCTH,
OubIMoTeKA).

www. window. edu. ru (Equnoe okHO q0cTyma K 00pa3oBaTeIbHBIM pecypcam
HNuTtepHeTa no 6M0JI0THUN).

www.5ballov. ru/test (TecT ny1s1 aOUTYpHUEHTOB MO BCEMY HIKOIBHOMY KypCy
OMOJIOTHH).

www. vspu. ac. ru/deold/bio/bio. htm (TenexkoMmMyHHUKaIIMOHHBIE BUKTOPHHBI 110
OHMOJIOTHH — DKOJIOTHH Ha cepBepe BOpOHEKCKOTO YHUBEPCUTETA).
www.biology.ru (buonorus B OTkpbeITOM KOJutemke. CalT conepKuT
AJIEKTPOHHBIN yueOHUK 110 6uonoruu, On-line TecTsr).

www.informika.ru (1eKTpoHHBIN Y4eOHUK, OOJBIION CIMCOK NHTEPHET-
pecypcoB). www.nrc.edu.ru (buonmornueckast kaptuaa mupa. Pazmen
KOMITBIOTEPHOI'0 YYEOHHKA, pa3paboTaHHOr0 B MOCKOBCKOM roCyAapCTBEHHOM
OTKPBITOM YHUBEPCHUTETE).

www. nature. ok. ru (Penkue u ucuesarorue >xuBotTHbie Poccum — mpoekT
Oxonoruueckoro neatpa MI'Y um. M. B. JlomoHOCOBa)

. www. kozlenkoa. narod. ru (JIy1s T€X, KTO yYUTCSI CaM U YYUT APYTUX; OYHO U
JTUCTAHIIMOHHO, OMOJIOTHH, XUMHH, JPYTHM MIPEIMETaM)

. www. schoolcity. by (buosorust B Borpocax u oTBeTax).

www. bril2002. narod. ru (buosnorus nis mkoasHUKOB. KpaTkas, KomMnakTHas, HO
JIOCTATOYHO MoApoOHas nHopMaius 1o pazaenam: «O01as 6uoIorus»,



«boTtanukay, «300norus», «Yemopex» Komecuukos, C. 1., O0masa 6uosorus :
yuebHoe nocobue / C. U. KonecuukoB. — Mocksa : KuoPyc, 2023. — 287 ¢. —
ISBN 978-5-406-11707-1. — URL: https://book.ru/book/949522

Mycradun, A. I'., buonorus : yaeOnuk / A. I'. Mycradun, B. b. 3axapos. —
Mockga : KnoPyc, 2020. — 423 ¢. — ISBN 978-5-406-07514-2. — URL.:

https://book.ru/book/932501

4. KOHTPOJIb 1 OLIEHKA PE3YJbTATOB OCBOEHMS YYEFHOU

JANCHUITINHBI

(3anonnsiemcs 6 coomeemcemauu ¢ nyHkmom 1.3)

Pe3yabTaThl 00y4eHus

Kpurepuu oneHkun

MeToabl OIEHKH

JInuHOCTHBIE:

- c(hopMUPOBAHHOCTH
YyBCTBA TOPJOCTH M YBAKEHUS K
UCTOpUU u JOCTHKEHUSM
OTEUECTBCHHOW OHMOJIOTHYECKOMN
HAyKU; MIPEICTABIICHUS 0
LIEJIOCTHOM €CTECTBEHHOHAYYHOU
KapTUHE MUPa;

— MOHMMAaHHE B3aMMOCBSI3H
1 B3aMMO3aBUCHMOCTH
CCTECTBEHHBIX HAYK, UX BIIHSHUS
Ha OKPYKAIOIIyIO cpeny,
YKOHOMHYECKYTO,
TEXHOJIOTUYECKYI0, COIMAIBHYIO
u ATUYECKYIO chepsl
NEeSTETbHOCTH YEJIOBEKa;

- CHOCOOHOCTD
UCITIOJIH30BATh 3HAHUS 0
COBPEMEHHOU €CTECTBEHHO-
HAy4YHOW KapTUHE MHUpa B
00pa3oBaTenbHON u
npodeCCUOHAIBHOM
NeATEeTLHOCTH, BO3MOKHOCTH
WHOOPMAITMOHHOW  CPeIbl IS
o0ecriedeHrss  MPOIYKTHBHOTO
caM0o00pa3oBaHUs

— BIIAJICHHE KYJBTYpOH
MBIIIUIEHHS,  CIOCOOHOCTH K
0000111eHHI0, aHanu3y,
BOCIIpHUATHIO WH(DoOpMaruu B

-BBICOKUI YPOBEHb
-«5»: 80 -100 %
OT OOIIIero yncia
OTBETOB; -
MOBBIIICHHBIN
YPOBEHB - «4»: 70 -
75 %; --0a30BbIi
YPOBEHbB - «3»: 50 -
65 %; -
MMOHM>KECHHBIN
YPOBEHB - «2»: 30 -
49%;

HU3KUW YPOBEHbD -
«1»: menee 30%.

_-IIATUOAIILHAS CHUCTEeMa
OLICHKHY 3HAHHUI
-KOHTpOJIbHAs paboTa
-TECTUPOBAHUE 10 TEMaM
JTUCITUTUTHBI

-YCTHBIN OITPOC

-noknan 1o pedepary,
COOOIIEHUIO c
ncnoJsibzoBanuem UTK
-OMOJIOTMYECKUM
JTUKTaHT

-IIMCbMEHHBIN
(poHTATBHBIN KOHTPOJIb
(TecTupoBaHue
OTKPBITOTO H 3aKPBITOTO
THUIIOB)

-IIPAKTUYECKUI
(hpOoHTATIBHBIN KOHTPOJIH
-CaMOKOHTPOJIb



https://book.ru/book/949522
https://book.ru/book/932501

o0JacTl eCTECTBEHHBIX HayK,
MIOCTAHOBKE I€TM U  BBIOOPY
MyTe €€  JOCTHUXKEHHUS B
npodeccuoHansHOM chepe;

- CIIOCOOHOCTH
PYKOBOACTBOBATbCA B CBOEU
NESATEIbHOCTH  COBPEMEHHBIMU
OPUHIIMIIAMUA  TOJIEPAHTHOCTH,
auaigora M COTPYJIHUYECTBA;
TOTOBHOCTb K B3aUMOJIEHCTBUIO C
KOJUIETaMH, pabore B
KOJUIEKTUBE;

— FOTOBHOCTb UCIIOJIh30BaTh
OCHOBHBIC METOJIbI 3allUTHl OT
BO3MOKHBIX MOCJICICTBUAN
aBapuii, KaTtacTpo(d, CTUXHITHBIX
O€ICTBUH;

— oOmamaHue HaBBIKAMH
Oe3omacHoOil pabOTBl BO BpeMs
IPOEKTHO-UCCIIEI0OBATEIHCKON U
AKCIEPUMEHTAIBHON
NEeATETLHOCTH, pu
UCIIOJIb30BaHUHU J1a00paTOPHOTO
000pyaOBaHUs;

— CIIOCOOHOCTBH
HCIIOJIb30BaTh  MPUOOPETCHHBIC
3HAHUS u yYMEHUSI B

MPAKTUYECKON JEATEIbHOCTH H
MOBCEIHEBHOM  JKU3HU  JUIA
coOro/ieHust Mep pOoPUIaKTUKA
OTpaBIICHUH, BUPYCHBIX u
Ipyrux 3a00JeBaHUN, CTPECCOB,
BpPEJIHbIX TMpPUBBIYEK (KypeHUs,

AJIKOT0JIN3Ma, HapKOMaHUM);
paBuJI MOBEIEHUS B NPUPOJIHON
cpene;

— TOTOBHOCTb K OKa3aHUIO
TIepBOY TIOMOIIH TIPU TPaBMax,
IPOCTYAHBIX U IPYTHX
3a00JIeBaHUSAX, OTPABICHUSIX
NUIIEBBIMHA IPOAYKTAMH

MeranpenmeTHsie:
— OCO3HAHUE CONHUAILHOU
3HAYNUMOCTH CBOEH

-BBICOKUI YPOBEHb
-«5»: 80 -100 %
OT OOIIIETO YnCiIa
OTBETOB; -

_-IATHOAJILHAS CUCTEMa
OLICHKU 3HAaHUU
-KOHTpOJIbHAs paboTa
-TECTUPOBAHHUE 10 TEMaM




npodeccun/crnennanbHoC
TH, oOnaganue
MOTHUBaIIuEN K
OCYIIECTBIICHUIO
podhecCUOHAIBHOM
JCATCIILHOCTH;

MOBBIIICHHE
WHTEJUICKTYaJIbHOTO
YpPOBHS B  TIpolecce
U3YUYCHUS
OMOJIOTHYECKHX SIBIICHUI;
BBIJAIOLIUXCS
JOCTIDKCHUM  OHMOJIOTHH,
BOIIIEIIINX B
00111€4eI0BEUECKY IO
KyJIbTYpy; CIOXHBIX U
MPOTUBOPEYMBBIX ITyTEH
pPa3BUTHS COBPEMEHHBIX
HAyYHBIX B3TJIS0B, UJICH,
TEOpUid, KOHIIEIILIWH,
runore3 (0 CYIIHOCTH U
MIPOUCXOXKJICHUH >KU3HU,
YEJI0BEKa) B X0/1€ padOThI
C Pa3TUYHBIMU
HUCTOYHUKAMU
uHdopmaIuu;

CITOCOOHOCTH
OpPTraHU30BbIBATH
COTPYJIHHUYECTBO
SIMHOMBIIIIJICHHUKOB, B
TOM YHCIIe C
HCIIOJIb30BaHUEM
COBPEMEHHBIX
MH(}OpMaMOHHO-
KOMMYHUKAIMOHHBIX
TEXHOJIOTUH;

CIIOCOOHOCTh ~ TOHHUMATh
NPUHIIUIBI YCTOMUYUBOCTH
u POYKTUBHOCTH
KUBOM MPUPOJIBI, MYTU €€
U3MEHEHUS noj

MOBBIIICHHBIN
YPOBEHB - «4»: 70 -
75 %; --0a30BBIM
YPOBEHB - «3»: 50 -
65 %; -
MOHMKECHHBIN
YPOBEHB - «2»: 30 -
49%;

HU3KUU YPOBEHbD -
«1»: menee 30%.

JVCHUATUIAHBI
-YCTHBIN OITPOC

-noknan 1o pedepary,

COOOIIIEHUIO
ucnojir3oBanueM UTK
-OHMOJIOTHYECKUI
JTHUKTAHT

C




BIIMSTHHEM
aHTPOTIOTCHHBIX
(hakTOpoB, CMOCOOHOCTH
K CHCTEMHOMY aHaJIH3y
rJ100aTbHBIX
AKOJIOTHUECKUX TPOOIIeMm,

BOIIPOCOB COCTOSIHUS
OKpy>XKarolied cpeabl u
pPalMOHAIBHOTO
UCIIOJIb30BAHUS

IPUPOAHBIX PECYPCOB;

yMeHHe  00OOCHOBBIBAThH

MECTO U pOJib
OHOJIOTHYECKUX 3HAHUU B
MPAKTUYECKOU

JIeSATEILHOCTH JIIOJEH,
Pa3BUTUH COBPEMEHHBIX
TEXHOJIOTUH; OIpPEAEIIATh
’KUBEIC 0OBEKTBI B

MIPUPOJIE; MIPOBOIUTH
HaOJIIOAECHUS 3a
DKOCHCTEMAaMHU C IIEJIBIO
UX OIMCaHUs u
BBISIBJIICHUS
€CTECTBEHHBIX 51
AHTPOMOTEHHBIX
W3MCHEHUHN; HaXOJIUTh U
aHaJIM3UPOBATh

nHpOpMAITUIO O KHUBBIX
00BEKTaXx;

CIIOCOOHOCTh MPUMEHSTH
OMOJIOTUYECKUE u
DKOJIOTMYECKHE  3HAHHS
TUT aHAIM3a TPUKIATHBIX
npo0JieM XO03sIICTBEHHOM
JeSITeNbHOCTH;

CIIOCOOHOCTH K
CaMOCTOSITEITEHOMY
MIPOBEICHUIO
HUCCIICIOBAHUM,
IIOCTAHOBKE E€CTECTBEHHO
- HAy4YHOTO
IKCIICPUMEHTA,




HCIIOJIB30BaHHUIO

UH()OPMAITMOHHBIX
TEXHOJIOTUN IS
pellIeHUsT HAy4YHBIX W
po¢eCCUOHATTBHBIX
3aj1a4;

- CHOCOOHOCTD K

OIICHKE HJTHYECKHX AacIeKTOB
HEKOTOPBIX MCCIICIOBAHUNA B
obnactu OMOTEXHOJIOTUH
(KJTOHUpOBAHUE,
HCKYCCTBEHHOE
OTJIOJIOTBOPEHUE);

[IpenmeTHEIE:
— chOpMUPOBAHHOCTH
MPEJCTABICHUN O pOJU U

MecTe Owonornuu B
COBPEMEHHOW  HAay4YHOU
KapTUHE MUpa;
MOHNMAaHNE ponu
OuoJioruu B
dbopMupoBaHUU
Kpyro3opa "
(GyHKIIMOHATBHOU
IPaMOTHOCTH TUTSI
pEeIICHUST TMPaKTHYECKHUX
3ajay;

— BIAJICHHE
OCHOBOIIOJIAr al0IIUMHU
MOHITHSIMH u
MPEACTABICHUSIMU 0
KUBOM  mpupoae, e

YPOBHEBOW OpTraHU3aIUuU
M 3BOJIIOLIMH; YBEPEHHOE

MOJIb30BAHUE
OMOJIOTHYECCKOM
TEPMUHOJIOTUEH u
CHUMBOJIUKOM;

— BJIQJICHUE OCHOBHBIMU
METOdaMH Hay4yHOI'O

MMO3HAHUS,

-BBICOKHM YPOBEHb
- «5»: 80 -100 %
OT OOIIIETO YnCiIa
OTBETOB; -
MMOBBIIIICHHBIN
YPOBEHB - «4»: 70 -
75 %; --0a30BbIi
YPOBEHbB - «3»: 50 -
65 %; -
MOHMKEHHBIN
YPOBEHbB - «2»: 30 -
49%;

HU3KUH YPOBEHbD -
«1»: menee 30%.

_-IIATUOAIIbHAS CHUCTEeMa
OILIEHKH 3HAHUU
-KOHTpOJIbHAs paboTa
-TECTUPOBAHUE 10 TEMaM
JTUCHUTUTHBI

-YCTHBIN OITPOC

-nokyan 1o pedepary,
COOOIIICHHTO C
ncnoap3zoBanneM MTK
-OMOJIOTMYECKUIMA
JTUKTaHT

-IIMICbMEHHBIN
(hpoHTATBHBIN KOHTPOJIb
(TecTupoBaHue
OTKPBITOTO M 3aKPBITOTO
THUIIOB)

- YCTHBIN
WHIUBUTY TbHBIN
KOHTPOJIb
-IIPaKTUYECKUI
(hpoHTATBLHBIN KOHTPOJIb
-CaMOKOHTPOJTb




HCIIOJIb3YEMBbIMH npu
OMOJIOTHYECKUX
UCCIIENOBAHUSX  JKHUBBIX
OOBEKTOB M DKOCHUCTEM:
OIIMCAHUEM,

U3MEpPEHUEM,
MIPOBEICHUEM
HaOJIOJICHU; BBISBIICHHUE
u OLIEHKA
AHTPOITOTCHHBIX

W3MEHEHUN B IIPUPOLE;

c(hOpMHUPOBAHHOCTH
YMEHUI OOBSCHSTH
pe3yIbTaThI
OMOJIOTUYECKUX
AKCIIEPUMEHTOB, pelIiaTh
DJIEMEHTapHbBIE

OMOJIOTHYECKHE 3a/1a4H;

c(hOpMHUPOBAHHOCTH
COOCTBEHHOM  MO3UIAMU
110 OTHOILIEHUIO K
OMOJIOTHYECKOM
uHpopmaruu,

MMOJIy4aeMOW W3 pPa3HbIX
HMCTOYHUKOB,
rJ1I00aJIbHBIM
AKOJIOTHYCCKUM
mpoOjemMaM U MyTsIM HUX
pEIICHUS.
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