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1.IIOACHUTEJIBHASA 3AIIUCKA

Pabouass mporpamma  oO0mieoOpa3oBaTeIbHON  y4EOHOM  JUCHUTIIMHBI
«buosiorus» npeaHazHaueHa JI1 M3Yy4YEeHHUs ecTecTBO3HaHus B kosuiemke KKX
ATACY, npu peanuzauuu o0pa30BaTEIbHOM MTPOrpaMMbl CpPEIHEro OOIIEero
o0Opa3oBaHUs B MPEEIax OCBOEHUSI OCHOBHOM MpodeccuoHanbHOM 00pa3oBaTeIbHOM
nporpammel CIIO (OINIOIT CITO) mo mpodeccum 08.02.09 MonTtax, Hamagka u
IKCIUTyaTaIsl AJIEKTPOOOOPYMOBAHUS MPOMBINIJICHHBIX U TPAKIAHCKUX 37aHUN Ha
6a3e OCHOBHOTO 00IIIET0 00pa30BaHUAI.

Pabouast mporpamma pazpaborana Ha ocHoBe TpeboBanmit ®I'OC cpemnero
MpoQeCCHOHAILHOTO 00pa30BaHUsl, MPEABIBISIEMBbIX K CTPYKTYpE, COAEPKAHUIO U
pe3yibTaTaM OCBOEHHUS Y4eOHOW IUCHUIUIMHBI «bBHOJNOTHS», B COOTBETCTBUM C
PekoMmeHmanusiMu 1O OpraHu3aliy MOJyYeHUs cpeaHero olumiero oOpa3oBaHHs B
npejesiax OCBOEHUSI 00pa30BaTENbHBIX MPOrpPaMM CpPEAHEro MpodecCHOHaTbHOTO
oOpa3zoBaHusi Ha 0a3e OCHOBHOro oOIIero oO0pa3oBaHUsA C Y4YE€TOM TpEOOBaHMIA
(denepabHbIX TOCYJApPCTBEHHBIX OOpa30BaTEIbHBIX CTAHAAPTOB M  IOJIY4YaeMOM
npodeccun cpenHero mnpodeccuoHadbHOro 00pazoBanus (muchkMo JlemaprameHTa
roCyJapCTBEHHOW TMOJMUTHKA B chepe moarotoBku padboumx kaapo u IO
Muno6puayku Poccun ot 17.03.2015 Ne 06-259).

Copepskanue mporpaMMbl Y4eOHOU TUCIUTIINHBI «brosorus» HampaBieHO Ha
JOCTHIKEHUE CIEAYIOIINX IEIeH:

- OCBOCHHME 3HAaHUU O COBPEMEHHOW E€CTECTBEHHOHAYYHOM KapTHUHE MHpa U
METOJIaX €CTECTBEHHBIX HAyK; 3HAKOMCTBO C HauOoJiee BaXKHBIMH HJACSIMU U
JOCTUKEHUSIMHU €CTECTBO3HAHMS, OKa3aBIIUMU OMPEEIONIee BIUSIHUE HA PA3BUTHE
TEXHUKH U TEXHOJIOTUH;

- OBJIAJICHUE YMCHHSIMH TPUMEHSATH TOJyYCHHBIC 3HAHUS [JI1 OOBSICHCHHS
SIBJICHUI OKPYXAIOMIEro MHPA, BOCIPUATUS MHPOPMAIUA €CTECTBEHHOHAYYHOTO U
poQeCCHOHAIEHO 3HAYUMOTO COJICP KAHMUS;

- Pa3BUTHE WHTEJUICKTYaJIbHBIX, TBOPUYECKUX CIOCOOHOCTEH U KPUTHYECKOTO
MBIIUICHUS B XOJE IPOBEACHUA MNPOCTEUIIMX HWCCICIOBAaHUM, aHalW3a SBIICHUU,

BOCIIpUATHUA 1 HHTCPIIPCTALIUHN CCTCCTBGHHOHay‘{HOﬁ I/IH(i)OpMaHI/II/I;



- BOCTIMTaHUE YOEXKIEHHOCTH B BO3MOXKHOCTHU MO3HAHUS 3aKOHHOW TTPUPOIBI U
WCIIOJIb30BaHUS JOCTH)KCHUH €CTECTBEHHBIX HAYK JUIS Pa3BUTHS IMBHIIM3ALMA U
MTOBBIIICHUS KAYSCTBA YKU3HU;

- TNPUMEHEHHE ECTECTBEHHOHAYUYHBIX 3HaHUH B  MNpodecCHoHATbHOMN
NEATENbHOCTH W MOBCEIHEBHOM JKHM3HM JUid oOecriedeHusT 0O€30I1aCHOCTH
KUZHEJEATCTbHOCTA, TPAMOTHOTO HCIOJb30BAaHUS COBPEMEHHBIX TEXHOJOTHA;
OXpaHbI 3JI0POBbS, OKPYKAIOIIEH CpeIbl.

B pabGouyro mporpamMmy BKIIOYEHO COJEp)KaHHWE, HAMpaBIIEHHOE Ha
dbopmupoBaHue y OOyYaIOMUXCS KOMIETEHIIMH, HEOOXOIUMBIX JJISI Ka4eCTBEHHOTO
ocBoenusi OITOIT CITIO na 6a3ze OCHOBHOIro OOIIEro OOpa3oBaHUS C TMOJTYyYEHUEM
cpeaHero ooOmero oOpa3oBaHUSA, IMPOTPAMMBI TMOJATOTOBKUA KBaJU(PUIIMPOBAHHBIX

pabouux, CIyKalux.

2.0bIIASA XAPAKTEPUCTHUKA YYEBHOI' O ITPE/IMETA

buomornss — cucremMa HaykK, HM3ydarolias BCE AacCIlEKThl >KM3HHM, Ha BCEX
YPOBHSIX OpPraHW3alMM KUBOrO, HA4YMHAsA C MOJIEKYJSIPHOTO UM 3aKaH4YMBas
onocdepHbpiM. OObEKTaMU U3Yy4YEHHS] OMOJOTUU SIBISIOTCS JKUBBIE OPraHU3MBbI, UX
CTPOEHHUE U KU3HEIAEATENbHOCTb, UX MHOI000pa3ue, MpOUCX0KIECHUE, BOIOLMS U

pacripeieJieHre )KUBbIX OPraHU3MOB Ha 3eMIle.

0611135[ Oouosorus HN3y4acT 3aKOHbBI HCTOPHYCCKOI'0O W HWHIAMBHUAYAJIbHOI'O
pa3BUTHUA OPraHU3MOB, 06HII/I€ 3aKOHBI HM3HH H TC OCOGGHHOCTI/I, KOTOPBIC
XApPaKTCPHbI TJII BCCX BHIOB JKHUBBIX CYHICCTB Ha INIAHCTC, a TaKKC HX

B3aMMO/ICMCTBUE C OKPYIKAIOILIEH CPEHOM.

BI/IOJIOFI/I}I, TaKuM 06p8.30M, ABJIACTCA OﬂHOﬁ N3 OCHOBOIIOJIAralOMunXx HAyK O
JKHN3HHU, a BJIaACHUC OMOJIOTMYECKUMH 3HAHUSIMH — OJHHMM H3 HGO6XOI[I/IMI::IX

YCIIOBHM COXPAHEHHUS KU3HU HA IJIAHETE.

OcHoBy coxaepxaHusi y4eOHOM JUCUHUIUIMHBI «buonorus» cocTaBasioT
CIeAYIONIME BEAYyIIUE HACU: OTIUYUTEIbHbIE MPU3HAKU KUBOW MPUPOJBI, €€
YpPOBHEBasi OpraHu3alys M SBOMONUSA. B COOTBETCTBUU C HUMH BBIJICIICHBI

COACPKATCIbHBIC JIMHUH! OMoJ0orusa Kak HayKa, OMOJIOTHYECKHE 3aKOHOMCPHOCTH,



MCTOAbI HAYYHOI'O IIO3HAHMA, KJICTKA, OPraHu3M; IIOIIYJIAIUA; BUOA; 9KOCUCTCMBI (B

TOM uucie ouocdepa).

Conepxxanue  y4eOHOM  JUCHUIUIMHBI ~ HAMpaBJIC€HO Ha  IMOJTOTOBKY
oOyyJaromuxcsl K PelICHUI0 BAXKHEWIIMX 3aj7ay, CTOSIIMX Mepea OMOoIoruuecKoi
HAyKOH, — N0 pPalMOHAIBHOMY IPUPOAONOIB30BAHUIO, OXPaHE OKPYKAOLIEH

CpEbI U 310POBbS  JIFOAEH.

B mpodeccnoHanbHBIX 00pa30BaTENBHBIX OPTaHU3AIUAX, PEATHIYIONTIX
o0pa3oBaTeNpHyI0 MPOTPpaMMy CpeIHero oOmero ooOpa3oBaHus B IIpenenax
ocBoerusi OIIOIT CIIO na 06a3e OCHOBHOTO OOIIEro oOpa3oBaHUs, H3YUYCHHE
y49e0HOW TUCIUIUINHBI «BHONOrHs» UMEeT CBOM OCOOCHHOCTH B 3aBHCHMOCTH OT
npobunss  npodecCHOHAIBHOTO  oOpa3oBaHus, Oa3upyeTcs Ha  3HAHUAX
o0yJarommxcsl, MOTYYCHHBIX MPU N3YUCHUH OUOJIOTHH, XUMUH, GU3NKH, Teorpaduu

B OCHOBHOHW IIKOJIE.

[Ipu ocBoenun mnpodeccuit CIIO u cnemmansHocteid CIIO TexHuueckoro
npo@uisi MpoPecCHOHANIBHOIO0 00pa30BaHMs OUOJNOTUS H3ydaeTcss Ha 0a30BOM
ypoBHe PI'OC cpennero obiiero odpazoBanus, rnpu ocsoenun npodeccuit CI10 u
cnenuansHocted  CIIO  ectecTBeHHOHay4yHOro mpoduis MpodheccuoHaTbHOTO
oOpa3zoBaHusi OMOJOTHsI M3y4yaeTcsi Ooisiee yriyOleHHO, Kak mpoduiabHas ydeOHas
AUCHMIUIMHA, YYHUTHIBalOIas cCHeqUUKYy OCBaMBaeMbIX Mpodeccuil  uim
CHEIHAIbHOCTEH. DTO BBIPAXKAETCA B COAECPKAHUM OOy4YeHHSs, KOJIMYECTBE YacoB,
BBIICSIEMBIX HAa WM3YYEHHE OTACJIBHBIX TEM Y4eOHOM IMCLUIUIMHBI, INIyOMHE HX
OCBOCHMS O00ydYarolMMHUCA, OOBEME U XapaKTepe NPAKTUYECKUX 3aHATHM,

,ZICMOHCTpaHI/Iﬁ, BHJax BHeay,Z[I/ITOPHOﬁ CaMOCTOSITEJIbHOM pa6OTBI CTYACHTOB U T. II.

Conepxxanve ydeOHOM IUCUMIUIMHBI MpeaycMarpuBaeT (OpMHUpPOBAHUE Y
oOydJarommxcsi OOIIEHAYYHBIX 3HAHWN, YMEHUW W HAaBBIKOB, YHHBEPCAIBHBIX
CIIOCOOOB  JEATETPHOCTH ¥ KIIOUEBBIX KOMITETCHIIWN, BKJIIOYAIONUX YMEHHUE
CpaBHHBATh OHOJOTHYECKHE OOBEKTHI, aHAJIU3HPOBATh, OIICHUBATh M 0000OIIATH
MOJIydYCHHBIC CBEACHHS, YMETh HAXOAWTh M MCIOJB30BaTh WH(HOPMAINIO U3

Pa3INn4YHbIX HCTOYHUKOB.



N3ydenne oO0meodpa3oBaTebHOM y4eOHOM IUCHMIUIMHBI  «bromorusy
3aBepliaeTcs IMOJABEACHHEM HTOroB B ¢opme auddepeHIMpOBaHHOIO 3a4eTa B
paMKax MPOMEKYTOYHOM aTTeCTallMM CTYACHTOB B mporiecce ocBoeHust OITOIT

CIIO c nonyuenuem cpeanero odmiero oopazoanus (IITICC3).

3. MECTO YYEBHOI'O IPEIMETA B YYEBHOM IIUVIAHE

VYueOHas aucrumiauHa «buosnorusy» gBisieTcss yueOHbIM MPEIMETOM MO0 BBIOOPY
13 o0s3aTenpbHON mpenMeTHOW oOmactu «EcrecrBennble Haykm»y DPI'OC cpemHero
obmero oOpa3oBaHus.

VYyebnas aucuuruimaa «buonorus nzyyaercs B 0011e00pa3oBaTEILHOM IIUKIIE
yueoHoro mana 08.02.09 MonTax, Hajlaaka U SKCIUTyaTalus dJIeKTpooOOpy10BaHuUs
MPOMBIIUIEHHBIX U IPAXKIaHCKUX 3aHUI Ha 0a3e OCHOBHOTO 00IIero 00pa3oBaHMUsl.

4. PE3YJBTATBI OCBOEHUSA YYEBHOI'O ITPEIMETA

OcBoeHue cojaepkaHusi yuyeOHOM aucuuiuiuHbl «buonorus» obecreunBaeT
JTOCTUKEHUE CTYJEHTAMHU CIICIYIOIIUX PE3YIbTATOB:

JIUYHOCHHbBIX:

JI1 ycTOWUYUBBIM MHTEPEC K UCTOPUU U JOCTHXKEHUSIM B 00JIACTU €CTECTBEHHBIX
HayK, YyBCTBO F'OP/IOCTH 32 POCCUICKHUE €CTECTBEHHBIE HAYKHU;

JI2 TOTOBHOCTH K MPOJOHKEHUIO 00pa30BaHus, MOBBIIIEHUIO KBATU(PUKAIIUN B
n30paHHOM TPodeCcCHOHANBEHOM AESTEIHHOCTU C UCIIOJIb30BAaHUEM 3HAHUM B 00J1acTH
€CTECTBEHHBIX HAYK;

JI3 00BEeKTHMBHOE OCO3HAaHUE 3HAYMMOCTH KOMIIETEHIMA B 00JacTH
€CTeCTBEHHBIX HAayK JUIsl 4elloBeKa U OOIIecTBa, YyMEHHE HCIOJIb30BaTh
TEXHOJOTUYECKUE JOCTIKEHUS B OOJACTU XUMHUU W OMOJIOTMHU JJIS TOBBIIIECHUS
COOCTBEHHOI'0 WHTEJUICKTYaJbHOI'O pa3BUTHS B BBIOpAaHHOW MpodeccuoHaIbHON
NESITENBHOCTH,

JI4 ymeHue npoaHaIU3UPOBATh TEXHOTEHHbBIE MOCIEACTBUS JJISI OKPY KAIOIIEH
cpenbl, OBITOBOM 1 TPOU3BOACTBEHHOM JIEITETLHOCTH YETIOBEKA;

JIS TOTOBHOCTH  CaMOCTOATENHLHO  JOOBIBATH  HOBBIE 11 ceOs
€CTECTBEHHOHAYYHbIE 3HAHUS C UCIIOIb30BAaHUEM JJISI 3TOTO NOCTYIHBIX HCTOYHUKOB

uHbOpMaIIH;



JI6 ymeHue yrnpaBisiTh CBOCH MO3HABATENIBHOMN JEATEIBHOCTHIO, MPOBOJIUTH
CaMOOIIEHKY YPOBHS COOCTBEHHOTO MHTEIUICKTYaJIbHOI'O PAa3BUTHS;

JI7 ymeHue BbICTpanBaTh KOHCTPYKTUBHBIE B3aUMOOTHOIIEHUSI B KOMAH/IE 110
pelieHro o0IIKX 3a/1a4 B 001aCTH €CTECTBO3HAHMUS;

MemanpeomMemHblix:

M1 oBnageHWE YMEHHSIMH M HABBIKAMH Pa3JIMYHBIX BUJOB MO3HABATEIbHOMU
NEATENBHOCTH ISl U3YUYEHHS PA3HBIX CTOPOH OKPYKAIOIIETO €CTECTBEHHOI'O MUPA;

M2 mnpuMeHeHHe OCHOBHBIX METOJOB TMO3HAHUsS (HAOTIOAEHUS, HAYYHOTO
AKCHEPUMEHTA) ISl U3YUYEHHUs Pa3JIMYHBIX CTOPOH €CTECTBEHHOHAy4YHOW KapTHUHBI
MHpa, ¢ KOTOPHIMA BO3HHUKAET HEOOXOJAMMOCTh CTAJIKUBAThCS B MpodeccuoHaIbHON
chepe;

M3 yMeHue ompeaessTh IeIu W 3a7adyd AesATEeIbHOCTH, BBIOUpATh CPElICTBA
JUISL UX TOCTMKEHUS HA IPAKTUKE;

M4 yMeHue WCHONB30BaTh PA3JWYHBIE MCTOYHUKU JJIsi  TOJyYEHHUS
€CTEeCTBEHHOHAYYHOU MH(OPMALIMK U OIIEHUBATh €€ JJOCTOBEPHOCTh ISl TOCTHXKCHUS
MOCTABJICHHBIX 1I€JICH M 3a7a4;

npeoMemHbIX:

[11  chopMUpPOBAaHHOCTH, TMPEACTABICHUN O TIICJIOCTHOM COBPEMEHHOU
€CTECTBEHHOHAyYHOM KapTUHE MHpA, MPUPOAE KAK E€OUHOW LEIOCTHOW CHCTEME,
B3aMMOCBSI3M YEJIOBEKA, MPUPOJLI U OOIIECTBA, MPOCTPAHCTBEHHO-BPEMEHHBIX
MaciTabax Bcenennoii;

[12 Bnanenuwe 3HaHWSAMU O HauOOJEE BAXKHBIX OTKPBITHSAX U JOCTH)KCHHUSIX B
00JIacTH €CTECTBO3HAHMS, MOBIHUABIIMX Ha DBOJIIOIUIO MPEICTABICHUN O MPUPOJIE,
HAa Pa3BUTUE TEXHUKHU U TEXHOJIOTHIA;

I13 chopmMupoBaHHOCTH YMEHUSI IPUMEHSTh €CTECTBEHHOHAYYHbIC 3HAHUS IS
OOBSCHCHHSI  OKPYXKAIONIUX  SIBIICHWH, COXpPAHEHUS 3J0pPOBbs, OOCCIICUCHUS
0€30MacHOCTH  JKU3HEACSATEIIBHOCTH, OEPEeKHOrO  OTHOIICHUS K  TPHPOJE,
pPallMOHAIILHOTO TPUPOJIONOIb30BAHUS, 4 TAKXKE BBIIOJIHEHUS POJU TPAMOTHOTO
noTpeouTens;

[14 cdhopMupoBaHHOCT, TIPEACTABICHUM O HAYYHOM METOJE TIO3HAHUS



NPUPOABLI U CPEICTBAX M3YUYEHHS MEramMupa, MakpoMUpa U MUKPOMHPA; BIIAJCHUE
IIpUEeMaMH €CTECTBCHHOHAYYHBIX HAOJIIOJACHUMN, OMBITOB, MCCICIOBAHUM U OIEHKH
JIOCTOBEPHOCTH MOJYYEHHBIX PE3YJIbTATOB;

[15 BrmajeHue NMOHATUIHBIM anmapaToM €CTECTBEHHBIX HAYK, MO3BOJISIOIINM
MO3HAaBaTh MHP, YYaCTBOBaTh B AMCKYCCHUSX MO €CTECTBEHHOHAYYHBIM BOIIPOCAM,
HCIIOJIb30BaTh Pa3IMYHbIe UCTOYHUKUA WH(POPMAIUU JJIsI TIOJTOTOBKA COOCTBEHHBIX
paboT, KPUTHYECKH OTHOCHTHCH K coobmieHusMm CMU, coxepkammm HaydHYIO
nHGOPMAITHIO

I16 copmupoBaHHOCTH YMEHHUH TOHUMATh 3HAYUMOCTh €CTECTBEHHOHAYYHOT'O
3HAHUSA JJIA  KaXJIOro YejloBeKa HE3aBUCHMMO OT ero mnpodeccuoHaibHOM
NEATEeNIbHOCTH, pa3inyaTth (akThl W OIEHKH, CPaBHUBATh OIICHOYHBIC BBIBOJIHI,
BUJIETh MX CBSI3b C KPUTEPUSIMU OIIEHOK U CBSI3b KPUTEPUEB C OINPEACICHHOM
CUCTEMOM LIECHHOCTEH.

5.COAEPKAHME YYEBHOI'O ITPEJJMETA

HanmenoBanue Coaepxxanue y4eOHOro marepuaja u (OpMbl OPraHU3aALMA
pa3iesioB U TeM AeATeJIbHOCTH 00y4arouXcst
Beenenue. buonmornss kak Hayka. CBs3p OHONOTMHM C OOILECTBEHHBIMHU,

TEXHHYECKHMH U JIPYTUMH €CTECTBEHHBIMU HayKamu, (uiocoduei,
9THKOH, ICTETUKON M mpaBoM. Ponb Ouonoruu B (OpMHPOBAHUHU
COBPEMEHHOM Hay4YHOW KapTHHBI MHpa.

Pa3neu 1. Knerka — cTpyKTYypHO-QYHKIIMOHANbHAS € JUHULIA 5KUBOTO

Tema 1.1. CoBpeMeHHBIE OTpaciu OHOJOrHYecKUX 3HaHUN. CBsI3b OMOJIOTHH C
buosorus kak Hayka. JIPYTUMHA HayKaMH: OmoxXuMusl, ouodusuka, OMOHMKA,
OOmras xapakTepuctuka | reHoreorpadust u ap. Poms u mecto O6monoruu B (GpopMHUpPOBAHUH
PKU3ZHH. COBPEMEHHOM HAY4YHOW KapTUHBI MHpa. YPOBHU OpraHu3alvu

JKUBOU MaTepHH.

Tema 1.2. Knerounas teopust (T. IlIBann, M. Ilneiinen, P. Bupxos).
CrpykTypHO- OCHOBHBIE TIOJIOKEHUSI COBPEMEHHOM KIJIETOYHOM Teopuu. Tumsl
(yHKIIMOHATIbHAS KJICTOYHOW OpraHU3aluu: NMPOKAPUOTHYECKUN U DYKapHUOTUYECKHM.
OpraHu3aLus KIETOK OnHOKJIETOUHBIE M  MHOTOKJIETOYHBIE oOpraHusMbl. (CTpoeHHe

MPOKAPHOTHYECKOW KIETKH. CTpOeHHe JyKapHOTHYECKOW KIIETKH.
Hexknerounsle ¢popMbl )KU3HHU (BUPYCHI, OakTeprodaru)
IIpakTuyeckass padora Nel BupycHsle u  OakTepUasbHbIC

3a00J1eBaHMUS.
Tema 1.3. XpomocomHasi Teopus T. Moprana. CrpoeHHe XpOMOCOM.
CTpyKTypHO- XpPOMOCOMHBII HA0Op KJIETOK, TOMOJIOTUYHBIE U HETOMOJIOTUYHBIC
(hyHKIIMOHATIbHBIE XPOMOCOMBI, TaIUIOWIHBIN U TUTIONIHBIN Habop. HykimenHoBwie
(hakTOpBI kucinotel: JIHK, PHK HaxoxigeHue B KJIE€TKE, UX CTPOCHHE H




HaCJICACTBEHHOCTH

¢byHkuu. MaTpuyHbie npolecchl B KJIETKe: perIuKanus, OMOCUHTE3
Oenka, pemapaius. [ eHeTHUECKU KO U €ro CBOWMCTBA

IIpakTnueckas padora Ne2 PenieHue 3agau Ha OIpEAETICHUE
NOCIIEI0BATEIPHOCTH HYKJIEOTHIOB, AMMHOKHCIOT B HOpPME U B
CJIy4ae U3MEHEHHUsI IOCJIEI0OBATENBLHOCTH HYyKIIeoTu10B JJHK

Tema 1.4.

(OOMEH BELIECTB U
MpEeBpAICHUE YHEPTUH B
KJIETKE

[Tonstne wmetabonu3M. ACCUMUISALUS M JUCCUMUIISALUA — JBE
CTOpPOHBI MeTabonu3Ma. Turmbl oOMeHa BeIIeCTB: aBTOTPO(HBIN U
reTepoTpodHBIA, adpOOHBIM U aHa3poOHBIN. [lmacTuueckuii oOMeH.
@PorocuHTE3. XEMOCUHTES

Tema 1.5.
JKW3HEHHBIN UK KJIIETKH.
Muto3. Meiio3

Knerounenii nukn, ero mnepuonabl. MwuTo3, ero craguu M
MIPOUCXOJAIINE Tpolecchl. buonornueckoe 3HaYeHUE MUTO3A.
Meito3 u ero craauu. IloBemeHue XpoMocoM B MeHoO3e.
KpoccuHrosep. buosornueckuii cMpICs MenHo3a

Paznen 2. Crpoenue u QyHKIIUM OPraHU3Ma

Tema 2.1.
CTpoeHue opranu3ma

MHOrOKJIETOYHEIC OpTraHU3MBI. Bzaumocss3p OpraHoB M CHUCTCMBbI
OpTraHOB B MHOTI'OKJIECTOYHOM OpraHU3MCE. TI'omeocTas opranusma u
€T0 NMOAACPKAHUEC B IPOIECCC )KUZHCACATCIIBHOCTH.

Tema 2.2. @opMBI  Pa3sMHOXKEHHUS  OpraHu3MoB. becrnonoe U 1OJIOBOE

DopMBI pa3MHOKEHUS pasMHO)keHMe.  Bunmpl  Oecmosoro  pasmHoxkeHus.  Ilomosoe

OpPraHU3MOB pasmHOXkeHue. [‘amerorenes y kuBOTHbIX. CrepmaroreHes u
ooreHe3. CTpoeHue NoyoBbIX KIETOK. ONI0J0TBOPEHHE.

Tema 2.3. WnnuBuayanbHOe pa3BUTHE OPraHU3MOB. OMOpPHOI€HE3 M €ro

OHTOreHe3 pacTeHui, CTaJIN. [TocTamMOpHOHAIBbHBIN MIEPHOJI. Cranuu

PKUBOTHBIX U UEJIOBEKA MOCTAMOPHOHAJIBHOTO Pa3BUTHUS Y )KUBOTHBIX U uesoBeka. [Ipsmoe u
HempsiMmoe  pa3BuTHe. buonormueckoe crapeHue U CMEpTb.
OHTOreHe3 pacTeHHil.

Tema 2.4. OCHOBHBIC TIOHSATHS TE€HETUKU. 3aKOHOMEPHOCTH 0Opa30BaHUs

3aKOHOMEPHOCTH ramer. 3akoHbl . Menzaens (MOHOrMOpUIHOE M IMOJUTHOPUIHOE

HaCJIEI0BaHUs cKpeluBaHue). BzanmoneiicTBue reHoB.
IIpakTnueckas padora Ne2. Pemenue 3agauy Ha OIpeaeicHUE
BEPOATHOCTH BO3HHUKHOBEHHUS HACJICJCTBEHHBIX IPU3HAKOB IIpU
MOHO-, NIU-, MOJUTUOPUIHOM U AHAIU3HMPYIOIIEM CKpEUIMBaHUH,
COCTAaBJICHUE T'€HOTUIINYECKUX CXEM CKPELIMBAHUSI.

Tema 2.5. 3akonbl T. Moprana. CuUeluIeHHOE HAacJIE€IOBAaHUE T'EHOB,

CuerneHHoe HapyuleHue cueruieHus. HacnenoBaHue Npu3HAKOB, CHEIUIEHHBIX C

HAaCJICAOBAHUC ITPU3HAKOB

T1I0JIOM.

IIpakTnyeckas padora Ne3. Pemenue 3agadu Ha OIpeneiIcHHUE
BEPOSITHOCTH BO3HUKHOBEHUS HACJIEJCTBEHHBIX IPU3HAKOB IpPHU
CLEIUICHHOM HacJe0BaHUM, COCTABJIEHUE TI'€HOTUIUYECKHX CXEM
CKpeIMBaHMUI.

Tema 2.6.
3aKOHOMEPHOCTH
M3MEHUYMBOCTH

N3MeHYnBOCTh MpU3HAKOB. BUIIBI M3MEHUYMBOCTHU: HACJEACTBECHHAS
W  HEHACNEACTBEHHAas. 3aKOH TOMOJIOTMYECKHUX  pAlIOB B
HacneacTtBeHHoi w3MenunBoctd (H.M. Bapwio). MyranmonHas
TEOpHUsT WU3MEHYMBOCTH. Buabsl MyTanuii © OpUYMHBL  HUX
BO3HUKHOBCHUS. Kapuotun JeJI0BeKa. HacnencreeHHbIe
3a0oneBaHus 4enoBeka. [eHHbIE W XPOMOCOMHBIE OO0JE3HH
yenoBeKka. boje3HuM ¢ HaciIeACTBEHHOM NPEeApacHoOKEHHOCTBIO.
3HaueHHEe MEIUIIMHCKON T€HETUKHU B MPEAOTBPALICHUU U JICUCHUU
FeHEeTUYECKHUX 3a00IeBaHNH YeI0oBeKa
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IIpakTnueckasi padora Ne4. Perienue 3a1a4 Ha ONpeeiiCeHUE TUIA
MyTalliy MIpH Mepelaue HACIeICTBEHHBIX TPU3HAKOB, COCTABIICHUE
TCHOTUITMYCCKUX CXCM CKPCIIMBAHHUA

Pa3pnen 3. Teopus 3Bosronnu

Tema 3.1.
VcTopus 5BOIIOLIMOHHOTO
y4eHus1. MUKpO3BOIIOLHS

[lepBbie sBomononnbie  koHuenuuu (K.b.  Jlamapk, XK.JL
broddon). Dpomonmonnas teopuss Y. JlapsuHa. CuHTETHYECKas
TEOPUs IBOJIIOLIUN U €€ OCHOBHBIE TOJIOXKEHHUS.

MuxkposBomonius.  [lomynsimust  kak — dJeMeHTapHas — eIuHUIA
SBOIONMU. ['€HETHYEeCKHE OCHOBBI JBOJIIOIUHU. JIEMEHTApPHBIC
(daktopsl 3BomonMU. EcTecTBeHHBI OTOOp — HaANpaBISIOLIUI
(dakTop  IBOJIIOIWH. BumooOpa3oBanne  Kak  pe3yibTar
MUKPOIBOJIIOIIH
Tema 3.2. Maxkpo3Bostonus. Dopmbl u OCHOBHbIE HaIpaBJICHUS
Maxkpo3BOJIOIHS. makposBomorm  (A.H.  Cesepuo).  Ilytu  nmocTikeHus

Bo3HuKHOBEHME U
pa3BUTHE KU3HU HA 3eMJie

ouonornueckoro mnporpecca. Coxpanenue OmopasHOOOpa3us Ha
3emite.

['unoTe3bl U Teopuu BO3HHMKHOBEHUs U3HU Ha 3emuie. [losBieHue
NEPBBIX KJIETOK M MX HBOMOLMA. [IpokapHoTBl M 3yKapHOTHI
[IponcxoxaeHrne MHOTOKJIETOYHBIX OpraHu3MoB. Bo3HHMKHOBEHHE
OCHOBHBIX IIapCTB DYKapHUOT.

Tema 3.3. AHTponosiorusi — Hayka o 4ejioBeke. CUCTEMAaTUUECKOE MOJTI0KEHHUE
[IpoucxoxxaeHue yenopeka | yeaoBeka. CXOACTBO M OTIMYUS YEIOBEKa C )KUBOTHBIMU. OCHOBHBIE
— QHTPOIIOreHE3 CTaJIUU aHTPOIOreHe3a. DBOIIOLMS COBPEMEHHOIO YEJIOBEKA.
YenoBedyeckne packl U MX €IMHCTBO. Bpemst m myTtu pacceneHus
yenoBeka 1o TuaHere. IIpucrocoGIeHHOCTh YeloBeKa K pasHbIM
YCJIOBUSIM CPEIbL.
Pa3nea 4. Dxonorus
Tema 4.1. Cpenbl oOWTaHUS OpPraHMW3MOB: BOJHAs, Ha3eMHO-BO3IYIIHA,
JKosorndeckue pakTopbl | MOYBEHHA, BHYTPUOpPraHU3MEHHas. Du3UKO-XUMHUUECKHE
W CpeJibl )KU3HU ocoOeHHOCTH cpea  oOutaHus opraHusmoB. [IpucnocoOnenus

OpraHM3MOB K JKHU3HM B pa3HbIX cpenax. lloHaTne skonormueckoro
¢dakropa. Knaccudukanus skomormdyeckux ¢akropon. IlpaBuio
munumyma FO. JIubuxa. 3akon TronepantHoctH B. Illendopna

Tema 4.2.
[Tomynsiust, cood1iecTsa,
HKOCUCTEMBI

OKojoru4eckass ~ XapakTepuCTHMKa  BuUAa M IOIYJIALMH.
DKoJorMyecKas: HUIlIa BHAA. OKOJOTHYECKHE XapaKTEePUCTUKU
nomyisinuu. CoolmiectBa M dKOocucTeMbl. buornenos u  ero
cTpykrypa. CBsi3u  Mex1y OpraHusmMamMd B OHOLIEHO3E.
CrpyKkTypHBIE KOMIIOHEHTBI OKOCUCTEMBIL: IPOAYLEHTEI,
KOHCYMEHTBI, peAyleHTbl. KpyroBopoT BelecTB U MOTOK SHEPTUU B
skocucreme. Tpoduueckue ypoBHI

IIpakTnyeckas padora NeS. OCHOBHbIE MOKa3aTeNNU HKOCUCTEMBI.
buomacca u npoxykuus.

Tema 4.3.
buocdepa - rmobambHAsS
HKOJIOTMYECKasi CHCTEMA

buocdepa — xuBas obomouka 3emid. Pa3BuTre mpeAcTaBICHUI O
ouochepe B Tpynax B.U. Bepuaackoro. Obmactu 6uocdepsl u ee
KOMIOHEHTHI. JKuBoe BetiecTBo Onocdepsl 1 ero GyHKIUH.

3akOHOMEpHOCTH  cymiecTBoBaHUMs ~ Omocepsl.  OcobeHHOCTH
Ouochepsl  Kak  TI00aNBHOM  IKOCHCTEMbl.  J[MHAMHYECKOe
paBHOBecme B Omocdepe.  KpyroBopoTbl  BemectB |

OHMOreOXNMUYECKHE ITMKJIBI. I'1o6anpHBIE DKOTOTHYECKHE HpO6J'IeMBI
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COBPEMCHHOCTHU

Tema 4.4.
BnusiHIE aHTPOTIOT€HHBIX
(dhakTopoB Ha Ouochepy

AHTpoOTIOTeHHBIE BO3/ACHCTBUS Ha Onocdepy. 3arps3HeHus Kak BHT
AQHTPONIOTEHHOTO BO3JEUCTBUSI. AHTPONOrEHHbIC BO3JCHCTBUS Ha
atMocepy. BosmelictBuss Ha rtuapocdepy. BosgeiictBus Ha
autochepy. AHTPONOreHHbIE BO3JCHCTBHS Ha OHMOTHYECKUE
coo01ecTBa

IpakTuyeckass padora Ne6. Ilpaktuueckoe 3anaTHe «OTXOIBI
MPOHU3BOJCTBA»

Tema 4.5.

Bimsgane conmmuanbHO-
PKOJIOTHYECKUX (haKTOPOB
Ha 30pPOBbE YEJIOBEKA

3n10poBbe M ero cocrasisomue. MDakTopbl, MOJIOKUTEIBHO U
OTPUIATENIFHO BIMAIOUIME HAa OpraHusM uenoBeka. lIpoGiema
TEXHOT€HHBIX BO37eicTBUI Ha 3J10pOBbE YeJI0BEKa
(97eKTpOMarHUTHBIE TOJIS, OBITOBas XWUMHs, M30BITOYHBIC MIYMBI,
panuanus M T.I1.). Afantanus opraHu3Ma d4ejoBeka K (axkrtopam
OKpYy Karouein Cpebl. [TpunHmMns! (dopmHpoBaHUs
3n0poBbecOeperatoniero noseaeHus. dusnyeckas aKkTUBHOCTb U
310poBbe. broxummuueckre acekThl PAllMOHAIBHOTO MUTaHUSI

IIpakTuueckasi pa6ora Ne7. Biusane abnuotudueckux GakTopoB HA
4eJIoBEKa (HU3KHUE U BBICOKHE TEMIIEPATYPBI)

Pasnen 5. buoJiorus B :KU3HHU

Tema 5.1.
BHOTEXHOIOTUY B )KU3HUA
Ka)KJ10r0

broTexHOIOTHs Kak HayKa U MPOu3BoIcTBO. OCHOBHBIEC HANPABIICHUS
COBPEMEHHOI OnoTexHoIoruu. Metoasl OnoTexHonoruu. OOBEKThI
OHMOTEXHOJIOTHH. DTHKA OMOTEXHOJIOTMYECKUX H T€HETHYECKUX
HKCIIepUMEHTOB. [IpaBuia moucka u aHanm3a GMOKOJIOTHIECKON
WH(GOPMAIIUY U3 Pa3TUYHBIX HICTOYHUKOB (Hay4YHas U ydeOHO-HaydHAs
mUTepaTypa, CpecTBa MaccoBoi nH(popmanmu, cetb IHTepHET 1

Npyrue)

[IpakTHyeckasi padora Ne§. Ananu3 nHpopMauu 0 Hay4YHbIX
JOCTHIKCHUAX B 06HaCTI/I T'€HCTUYCCKUX TGXHOHOFHﬁ, KJIETOYHOU
WH)XKCHEPUH, MUIIEBBIX OMOTEXHOJIOTUH.

Tema 5.2. Pa3BuTHE TPOMBIIIIEHHON OMOTEXHOJIOTHH 1 €€ MPUMEHECHHE B )KH3HU
buoTtexHonoruu B yeJI0BEKa, IOUCK U aHAIU3 UH(OPMAIMK U3 PA3TUYHBIX HCTOUHHKOB
[TPOMBIIIJIEHHOCTH (Hay4Hasi 1 yueOHO-Hay4Has JIUTepaTypa, CpeJICTBA MacCOBOI
nH(pOpMalLnK, ceTh IHTEpHET U ApyTrHe)
[IpakTuyeckasi padora Ne9. ananu3 uHbOpMaIUU O pa3BUTHH
MTPOMBIIIUICHHOW OMOTEXHOIOTUI
6. TEMATHYECKOE IINTAHUPOBAHHUE 110 YYEBHOMY IIPE/IMETY
Ne HaumenoBanue pasnesioB u Tem Beero |Jlekums | IIpakTunuyeck
n/n ne padoTbl
Beenenne 1 1 -
1. | Kilerka — cTpyKTYpHO-QYHKIMOHAIBHAS eAMHALA 9 5 4
JKHBOT0
1.1 | buonorus kak Hayka. O011as XapakTepUCTHUKA KU3HHU. 1 -
1.2 | CTpykTypHO-(pyHKIIMOHAJIbHAS OPraHU3aLUs KIETOK 3 1 2
1.3 | CtpykTypHO-QyHKIMOHANBHBIE (DAKTOPbI 3 1 2
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HACJIeICTBEHHOCTH
1.4 | OOMeH BellecTB U MPEBPAILICHUE SHEPTHH B KIIETKE 1 1 -
1.5 | JKuzHeHHBIN UK KIIETKH. MuT03. Meiio3 1 1 -
2. | Crpoenue 1 GyHKIIMH OPraHU3Ma 7 3 4
2.2 | CtpoeHue opranmsma 1 1 -
2.3 | ®opMbl pa3MHOKEHHUS OPTAHU3MOB 1 1 -
2.4 | OHTOreHe3 pacTeHU, KUBOTHBIX U YEIOBEKA 1 1 -
2.5 | 3aKOHOMEPHOCTH HACJIEA0BAHUS 2 - 2
2.6 | 3aKOHOMEPHOCTH U3MEHUYMBOCTHU 2 - 2
3. | Teopusi 3BOIIOLMHA 3 3 -
3.1 | Mcropus 3BOIIOLIMOHHOTO y4eHUs. MUKpPOIBOIIIOLUS 1 1 -
3.2 | MakponaBodons. Bo3HUKHOBEHHE U pa3BUTHE KU3HU 1 1 -
Ha 3emuie
3.3 | IIpoucxoxxaeHue yenoBeKka — aHTPOIIOT€HE3 1 1 -
4 IK0JIOTHA 10 4 6
4.1 | Dxonorudyeckue (HaKTOpPbl U CPEABI KU3HU 1 1 -
4.2 | lomynsmus, COOOIIECTBa, IKOCUCTEMBI 3 1 2
4.3 | buocdepa - riobampHas IKOJIOTHYECKAs CUCTEMA 1 1 -
4.4 | BnusiHMe aHTPOIIOTeHHBIX (PaKTOPOB Ha Orochepy 2 - 2
4.5 | BausiHue colMaabHO-IKOJIOTMUECKUX (PAaKTOPOB Ha 3 1 2
3JI0POBBE YETIOBEKA
5 buoJsiorust B ;KM3HU 6 2 4
5.1 | bBHOTEXHOIOTMH B KU3HHU KaXKIOro 3 1 2
5.2 | BUOTEXHOJIOTUH B MPOMBIILIEHHOCTH 3 1 2
Hroro: 36 18 18

[Tpu peanuzanuu coaepkaHusi 001e00pa30BaTENBLHOIO y4eOHOTO IMpeaMeTa

«buonorus» B npenenax OIIOIT CIIO na 0a3e ocHOBHOro 001iero o0Opa3oBaHusl ¢

noJjilydeHueM cpegHero oodmero odopazoBanus (IITIICC3):

Bup yueOHoii paboThl

O0BeM B yacax

O0bem o0pa3oBaTe/IbHOI MPOrPaMMBI 36
B TOM 4HCJIe:

TEOPETUIECKOe 00yUCHHE 18
MPAKTUYECKUE 3aHATUSA 18

nabopaTOpHBIC 3aHATHUSL

VY4eOHBIM IUIAHOM HE

IPETyCMOTPEHBI
Y4yeOHBIM IUIAHOM HE
Koncynemayus
IPEAYCMOTPEHBI
Y4yeOHBIM IUIAHOM HE
Camocmosmenvnas paboma
TIPEAYCMOTPEHBI

Hpomeafcymouna;l ammecmauus 6 4)opme

AU PepeHATBLHOIO 324eTa

7. YA EBHO-METOAUYECKOE U MATEPUAJ/IBHO-TEXHUYECKOE
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OBECIIEYEHHUE TPOI'PAMMBI YYEBHOI'O ITPEIMETA

7.1 Onucanue mamepuanvbHo-mexHuueckoiu 6azvl, He0OX00UMOIL 013
ocyuiecmeienus 00pa3oeamenbHo20 npoyecca

HanmeHnoBaHMe cienquaIbHBIX OMEIEHUI 1 OcCHAaIIEeHHOCTDH CHEeNUAJbHBIX
i MOMellleHU J1JI51 CAMOCTOATEIbHOI padoThl NOMeleHU M U MOMEIeH il 1151
CAMOCTOSITEJILHOM PadoThI
KaGunet 6uonorun: yuebHas aynuropus 1uist | 1. YuebHas qocka
MPOBEACHUS 3aHATHIM BCeX BUJIOB, B TOM umcie | 2. Pabouee mecTo npemnogaBaTesis
I'PYIIIOBBIX U HHANBUAYAJIBHBIX KOHCYJIbTaUH, | 3. Komruiekt yueOHol mebenmu Ha 25
TEKYIIEr0 KOHTPOJIS ¥ MPOMEKYTOUHOM o0yyaromxcs
arTecTaluu 4. Y4ueOHO-HaTrIAIHbIE I0CO0US
1 414042, r. Actpaxans, yi1. MaructpanbHas, 18 | 5.IlepenocHoi MYJIBTUMEIUMHBIN
' Aynurtopus Ne 204 KOMILJIEKT
6.loctyn K UH(POPMAIIMOHHO-
TEJIEKOMMYHHUKAIIMOHHOU CeTH
«MHTEepHET
[Tomemienue 11t camocrodTenbHOM padoTel | 1. Komrutiekt yueOHoi mebenu Ha 25
414042, r. ActpaxaHp, yi1. MaructpanpHas, 18 | o0ydaronmxcs
Aynuropus Ne 308 2.KomnbroTepsl — 2mIT.
7 3.Joctyn mnbopmanmoHHo-
TEJIEKOMMYHUKalIMOHHON
cetu «MHTEpHETY

7.2. Pexomenoyeman numepamypa (u3 gpedepaivbnozo nepeunsi)
@) OCHOBHasA yueOHaa tumepamypa:

1. Buonorus 10 kmacc. ba3zoBelii ypoBeHb. YueObuuk. YMK "Jlunus xuzau"
Py6noB Anexcanap MuxaitnoBuy, [laceunnk Brnagumup BacunbeBuu. M3narenscTBo

ITpoceenienne 2022.

2. buomorus. 11 kmacc. ba3oBbeiii ypoBeHb. YueOHuk. YMK "Jlunus
wu3Hu" | PyOnoB Anekcanap Muxaiinosuy, [Taceunux Brnagumup BacunbseBuy.
N3 narenscTBO [IpocBemenne 2022.
0) nJomoJIHUTENIbHASL yueOHast TuTepaTypa (B T.4. CIIOBAPH):
1. buonorus. O6mas 6uonorus (6a3oBeiii ypoBenb) E.A. KpukcyHos, A.A.

Kamenckwnit, 2019
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2. O6mras 6uonorusi. ABrop: MamontoB Cepreii ['puropseBud, 3axapoB
Bmagumup bopucosnu. M3patensctBo: Kuopye, 2022 r1. Cepus: Cpennee
npodeccruoHaibHOe 00pa3oBaHue.

8) nepeueHd yueOHo-MemoouuecKko2o obecneuenus:

1. YuyeOHo-MeToAYeCKOe TMOocoOue TI0 BBINOJHEHUIO pedepaTos,
JOKJIa/10B, MHIWBUIyaIbHBIX IPOEKTOB MO yueOHOU nucuuiinae «buonorus» mo
npodeccun 08.02.09 MonTax, HalaAKa U HKCIUTyaTalUsl JIEKTPOOOOPYI0BaHUS
MIPOMBITIUICHHBIX ¥ TPAXKIAHCKUX 3aHHM

2. I') UHTEPHET-PECYPCHI:

1.www.ecologysite.ru (Karamor IKOJIOTUYECKUX CaiTOB).

www.ecoculture.ru (CailT 3K0JIOrMYECKOro MPOCBEUICHUS).

2. www.ecocommunity.ru (MuadopManoHHBIN cCaiiT, OCBENIAIONINNA MTPOOIEMBI

skojioruu Poccun).

1) DJIEKTPOHHO-OMOIMOTEUHbIE CUCTEMBI:

1. KoncrantunoB B. M., PezanoB A. I'., ®aneesa E. O. buonorus: yueOHHK
IUTSL CTY 1. YUpexaeHuil cpen. npod. oopazoBanus / moa pea. B. M. KoncrantuHosa.

— M., 2019 https://academia-moscow.ru/reader/?1d=211746

DKOJIOTUYECKUE OCHOBHI Mpupoaononb3oBanus, Koncrantunos B.M., Uenuaze
10.b.17-e  wu3n.,, crep. w3manume  2020r.  http://whttps://www.academia-

moscow.ru/reader/?1d=293443

8) nepeueHb yueOHO-NemoouuecKko2o obdecneuenus:

1. O6 obpazoBanuu B Poccuiickoit denepanuu: denep. 3akon ot 29.12.2012
No273-®3 (B pen. Penepanbubix 3ak0HOB 0T 07.05.2013 Ne99-D3, or 07.06.2013
Ne120-@3, ot 02.07.2013 Nel70-®3, ot 23.07.2013 No203-®3, ot 25.11.2013 Ne
317-@3, ot 03.02.2014 Nel1-®@3, ot 03.02.2014 Nel5-®3, ot 05.05.2014 No84-D3,
or 27.05.2014 Nel35-®3, ot 04.06.2014 Nel48-®d3, ¢ wu3M., BHECEHHBLIMH
®enepanbHbiM 3akoHOM 0T 04.06.2014 Nel45-®3, B pea.otr 03.07.2016, ¢ u3m. ot
19.12.2016)

2.Ilpukaz MunucrepctBa obpazoBanus u Hayku PD ot 31 mexabps 2015 r.

Nel578 «O  BHeceHum  u3MeHeHUW B QeAepalbHbIl  TOCYJapCTBEHHBIM
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oOpa3oBaTeNnbHbI CTaHAAPT CpeaHero oOIero o0pa3oBaHUs, YTBEPKICHHBIN

nprukazoM MuHHCTEpCTBa oOpa3oBaHus M Hayku Poccuiickoit @eneparuu ot 17 mas

2012r. No413».

8.OCOBEHHOCTHU OPI'AHU3AIIUU OBYYEHMUA 151 THBAJINIOB U
JINI] C OTPAHUYEHHBIMUA BO3MOXHOCTAMMU 310POBbSA
Jns  oOydaronmuxcss M3 4Yucla WHBAJUIOB U JIMI[ C OrpPaHUYEHHBIMU
BO3MOKHOCTSIMH 3JIOPOBbS Ha OCHOBAHHUS TMHCHMEHHOTO 3asBIICHUS ydeOHas
auciuIuinHa «bHoJIOrusay peanu3yercs ¢ y4eToM 0COOEHHOCTEH MCUX0(MU3nIECKOro

pa3BUTHUA, HWHAWNBHUAYAJIbHBIX BO3MOXXHOCTEH M COCTOSIHUS 340pPOBbA (I[aﬂee —

WHJIUBUAYAJIBHBIX OCOOCHHOCTEH ).

9. KOHTPOJIb 1 OIIEHKA PE3YJIbTATOB OCBOEHMUAA

YYEBHOI'O IIPEJIMETA
PesyabTaTsl Kon IIpoBepsiembie DopMBbI U METOABI
o0y4eHus pesy YMeHHS ¥ 3HAHUS KOHTPOJIA HOLEHKH
(IMYHOCTHBIE, JIb pe3yabTaToB 00y4eHusl
npeaMeTHBIE, TaTo Texymui [TpomexyTounas
MeTanpe/aMeTHbIe) B KOHTPOJIb aTTecTalus
JUYHOCMHbLE
YCTOMYMBBINA UHTEPEC K JI1 | 3HATh OCHOBHBIC 3aKOHBI | Ycemubiii onpoc Hughgpepenyup
WCTOPHUU U OuosoTHH U OTKpHITHS B | [Ipakmuueckas 0BAHHYIU 3a4em
JOCTHKEHUSIM B OHMOJIOTUH, CIICIIaHHBIC paboma
00J1aCTH €CTeCTBEHHBIX POCCHICKHMU YYE€HBIMU- | Tecmuposanue
HayK, YyBCTBO TOPAOCTH yYBEPEHHOE MOIb30BaHue | Pegepam
3a pPOCCUHCKHE OMOJIOTUIECKON
€CTECTBEHHbBIC HAYKU; TEPMUHOJIOTUEHN U
CHMBOJIHKOM;
rPAaMOTHOTIO MTOBEJICHUS B
OKpY>Karolleu cpeae,
JUISL OLICHKHU
BITMSTHUS
XUMHYECKOT O
3arpsiI3HEHUS
OKpYKarolleu Cpebl
Ha OPraHMU3M YeJI0BeKa
U IPYTHUE KUBBIC
OpPTraHU3MBI;
TOTOBHOCTb K JI2 | Tlonumars Pegpepam
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TPOJIOJKEHHIO CYITHOCTH U
o0Opa3oBaHus, COLIMATIbHYIO
TIOBBIIICHUIO 3HaYMMOCTb CBOCH
KBaJTM(UKAIIH B Oymyiei
n30paHHON npodeccumu,
npodeccuoOHaTbHON IIPOSIBIIATH K HEMN
JESATEIbHOCTHU C YCTONYUBBIN
UCTIOIb30BaHUEM UHTEpEC;
3HaHUU B 00JIaCTH CamocrosiTeTbHO
€CTECTBEHHBIX HaYK; OTIpEICIIATh 3a/1a4H
npogeccHOHaTBHOT
0 ¥ JINYHOCTHOTO
pa3BUTHS,
3aHUMATBCA
camMo00pa3oBaHUEM,
OCO3HAaHHO
TUIAHUPOBATD
MOBBIIICHNE
KBATH()UKAIIH.
00BEKTHBHOE JI3  |chopMupOBaHHOCTH Pegpepam Hugpgepenyupo
OCO3HaHHE YMEHUS TPUMEHSATh BAHHYILL 3ayem
3HAYUMOCTH €CTECTBEHHOHAYYHBIC
KOMIIETEHIIH B 3HAHUSA JUIsI OOBSICHEHUS
obnactu OKPY’KalOIINX SBJICHUH,
€CTECTBEHHBIX COXPaHEHHUS 3/I0POBbS,
HaYK JIJIsl 9eJIOBEKa obecrieueHust
u o011ecTsa, 0€30MacHOCTH
yMEHHe KM3HEACATEIILHOCTH,
UCTIOJIb30BaTh OepeKHOTO OTHOIICHUS K
TEXHOJIOTUYECKHUE MPUPOJIE, PAIIIOHATHHOTO
JIOCTH)KEHUS B MPUPOIONOIB30BaAHUS, a
o0JacTh XUMHH H TAKKE BBITOJIHEHHSI POJTH
Ouonoruu U1t paMOTHOTO IOTPEOUTEIS;
TMOBBIIIICHUS
COOCTBEHHOTO
MHTEJUIEKTYaJIbHOT
O  pa3BUTUS B
BBIOpaHHOM
npodeccroHaIbHO
U IeATEIHLHOCTH
MemanpeomMemHbix:
OBJIaJICHUE M1 | pabotats ¢ Ilpakxmuueckas Hugpgepenyu
YMEHUSAMH u TEOPETUYECKUM paboma POBAHHDIIL
HaBBIKAMU MaTepUalIoM, Pegpepam 3auem
pa3IMYHBIX BHUJIOB aHaJM3MPOBAaTh, Ieiats | lecmuposanue
MI03HABATEJILHOM BBIBO/IBL.

NEeSATeNBHOCTH  JUIs
W3YUYCHUSI Pa3HBIX
CTOPOH
OKPYKAFOIIETO
€CTECTBEHHOTO
MHpa;

PUMEHSTh OCHOBHBIC
METO/IbI TO3HAHHUS
(HaburoIeHNsI, HAYYIHOTO
IKCTICPUMEHTA) /ISt
U3YUYCHUS PA3THYHBIX
CTOPOH XUMHUYECKUX
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00BEKTOB U IIpOLECCoOB, C
KOTOPBIMH BO3HUKACT

HEOO0XOIUMOCTh
CTaJIKUBAThCS B
npodeccuoHanbHON
cepe;
YMEHHUS JIeTaTh BIBObI
MIPUMEHEHNE OCHOBHBIX M?2 | 3uare: Ouonoruueckyto | IIpakmuueckas
METOJIOB MTO3HAHUS TEPMHUHOJIOTHIO U paboma
(Habusr0ICHH S, HAYYHOT'O CUMBOJIHKY ; Peghepam
HKCIIEPUMEHTA) ISt
OCHOBHBIE ITOJIOKEHUS
M3Yy4YEHUS Pa3IMYHbIX o
OHMOJIOTUYECKHX TEOPUI
CTOpPOH
. (kerouHas,
€CTECTBEHHOHAYYHOI
9BOJIIOLIMOHHAS TEOPUS
KapTHUHBI MUPA, C
U./lapBuHa); yueHue
KOTOPBIMU BO3HUKAET
B.M.Bepnaackoro o
HEOOXOINMOCTD
o6uocdepe; CyIIHOCTh
CTaJIKUBAThCS B
o 3akoHOB I". MeHnnens,
pohecCHOHATTEHOM N
3aKOHOMEPHOCTEN
cdepe;
W3MEHYHUBOCTH;
npeomemmnuvix:
c(OpPMUPOBAHHOCTh 111 | Tlonumarts posb Ouonoruu | Yemmuwlii onpoc
IIPEACTaBICHUH O B €CTECTBO3HAHUHU, €€ Tecmuposanue
LIEJIOCTHOU CBS3b C APYTUMHU Ipaxmuueckasn
COBPEMEHHOMN €CTECTBEHHBIMU HAYKAMHU, paboma
€CTECTBEHHOHAYYHOI 3HAUEHUE B
KapTHHE MHUpa, IPUPOJIE YKU3HHU COBPEMEHHOTO
KakK €IMHOM LIEJT0CTHOMN o01ecTBa
CUCTEMeE, B3aMOCBS3U 3HaTh BaXKHEHIINE
4eJI0BEKA, IPUPOJIBI U BEILIECTBA U MAaTEPHAIIBIL.
o011ecTBa,
IPOCTPaHCTBEHHO-
BPEMEHHBIX MacITabax
Bcenennotii;
BJIQJICHUE 3HAHUSMU O 12 c(hOpMHUPOBAHHOCTD Yemmuwiii onpoc
HanboJee BaKHBIX NIPEACTaBICHUN O Tecmuposanue
OTKPBITHSAX U Hay4YHOM METOJC Ipaxmuueckas
JOCTHXKEHUSIX B 00J1aCTH TIO3HAHUS IPUPOABI U paboma
€CTECTBO3HAHU, CpeAcCTBaxX U3y4EHHUs
MOBJIMABILIUX Ha Merammpa, MaKkpoMupa u
3BOJIIOLUIO MUKpPOMUpA; BIaJCHUE
IIPEACTaBICHUN O IpUEMaMHU
MpUPOJE, HA Pa3BUTHE €CTECTBEHHOHAYUYHBIX
TEXHHUKH U TEXHOJIOTHi; HaOJII0ICHUHN, OIIBITOB
MCCJIEIOBAHUH U OLICHKU
JIOCTOBEPHOCTH
MOJTyYEHHBIX
pe3yJIbTaTOB;
c(hOPMUPOBAHHOCTH 113 | Guonormdeckyro Ipaxmuueckas Hugghepernyu
YMEHUS IPUMEHATh TePMUHONOTHIO 1 paboma DPOBaHMHbIU
€CTECTBEHHOHAYYHbIE Tecmuposanue 3auem

18




3HAHUSA 17151 O0BSCHEHUS
OKPYXKarOIIMX SBICHUMN,
COXpaHEHHUS 3/10POBbS,
obecrieueHUsI
0e30MMacHOCTH
KU3HEIEATSIILHOCTH,
OepeKHOTO OTHOLICHUS
K MIPUpOJIE,
palMOHATILHOTO
MIPUPOJIOTIONB30BAHUS, &
TaK)Ke€ BBIMOJHEHUS
pOJI TPAMOTHOTO
oTpeOuTEI;

CUMBOJIUKY;

3HATE:

[pOJIb OMOJIOTHH B
(hopMHUpOBaHHH
HAY4YHOT'O
MHPOBO33PEHHUS; BKJIA]
OHMOJIOTUYECKHUX TEOPUI
B opmupoBaHue
COBPEMEHHOM
€CTeCTBCHHOHAYYHOI
KapTUHBI MUDA;
€MHCTBO )KUBOU U
HEKUBOU IIPUPOABI,
[POJICTBO JKUBBIX
OpTraHU3MOB;
OTpUILIATENIEHOE
BIIMISTHAE QJIKOTOJIA,
HUKOTHHA,
HAPKOTHYECKUX
BEIIECTB HAa pa3BUTHE
3apO/IbIIIa YEJI0OBEKa;
BIUSHUE MYTareHOB Ha
OpraHHU3M 4YeJIOBeKa,
HKOJIOTUYECKUX
(hakTOpoB Ha
OpPTraHU3MBI;
B3aUMOCBSI3U
OpPraHU3MOB U
OKpY>Kalolle Cpebl;
MIPUYMHBI YBOJIIOIHH,
M3MEHSIEMOCTH BHJIOB,
HapyLICHU pa3BUTUSA
OpPraHU3MOB,
HACIIEICTBEHHBIX
3a00JeBaHUN, MyTaIlH,
YCTOMYMBOCTH U CMEHBI
HKOCHCTEM,;
HEOOXOAUMOCTH
COXpaHEeHHUs
MHOT000pa3us BUIOB;

c(hOpPMUPOBAHHOCTH
IpeICTaBICHUIN O
HAYYHOM METO/Ie
MO3HAHHS TIPUPOJIBI U
CpeacCTBax U3yUCHUA
Meramupa, MakKpoMHupa
U MHKPOMHMpA; BIIaJICHHE
nprueMaMu

€CTECTBEHHOHAYYHBIX
HaOJII0ICHUI, OITBITOB,

14

pelarh dJieMEeHTapHbIe
OHMOJIOTHYECKHUE 3a]1a4H;
COCTaBIISITh DJIEMEHTApHBIE
CXEMBI CKpPEIIMBAHUS U
CXEMBI MTePeHOCa BEIECTB U
SHEPTUH B SKOCUCTEMAX
(Tlen MUTaHUsA );

Ipaxmuyeckas
paboma
Tecmuposanue

Hugpepeperyu
POBaHHbIU
3auem
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HCCIIENOBAHNH U OLIEHKHU

JIOCTOBEPHOCTH
MOJTyYEHHBIX

pEe3yJIbTATOB;

BIIQJICHUE TOHSTUIHBIM| [I5  [PHUBOIUTH MPUMEPHI: Vemmuwiii onpoc
anmapaToM B3aUMOJICHCTBHS [CHOB, Tpaxmuueckas
€CTeCTBEHHBIX HayK, [CHHBIX U paboma
TI03BOJISFOIIAM XPOMOCOMHBIX Jlabopamopnas
I03HABATH MHD, MY TAIIA; TTOMYJISIIAN Y paboma
y4acTBOBATh B [Pa3HbBIX BH/IOB;

JIACKYCCHSIX 1o HACJICJICTBEHHBIX U

€CTECTBEHHOHAYYHBIM HEHACJIeCTBCHHBIX

BOIIPOCaM, W3MEHEHUI, MyTalHil,

UCIIOTb30BATh CCTECTBEHHBIX U

pa3iuYHbIe HUCTOYHHKU MCKYCCTBCHHBIX

uHbOpMAIN TSt HKOCHCTEM,;

TIO/ITOTOBKH

COOCTBEHHBIX paboT,

KPUTHICCKU OTHOCHUTHCS

K coobmenusm CMU,

COZIEPXKAIIUM HAYYHYIO

UHGOPMAITIIO

c(OpPMUPOBAHHOCTh 116 | YMeHue KpUTHUCCKOM Yemuwui onpoc

COOCTBEHHOM MO3ULIMHI
10 OTHOIIIEHHUIO K
OMOIOrMYeCcKoi
uH(pOpMaIHH,
M0JTy4aeMOM U3 pa3HbIX
HMCTOYHHUKOB.

OLIEHKH JIOCTOBEPHOCTH
OHMOJIOTUIECKOM
nHdopMaInu,
IIOCTYNAKOLIEN U3 Pa3HBIX
HCTOYHUKOB.

Peghepam
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