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HOACHUTEJIBHASA 3AIIMCKA

[Tpu paspaborke mporpamMmbl O OMOJIOTHMH TEOPETUUYECKYIO OCHOBY ISt
OTpeneIeHus] MOAXO0A0B K (DOPMUPOBAHUIO COACPKAHUS Y4eOHOro IpeameTa
«buonorus» cocraBuim: KoHuentyaibHsle TnonoxkeHus OIOC COO o
B3aMMOOOYCIIOBICHHOCTH IIEJIeH, COAep aHus, pe3yabTaTOB OOyUeHUS W
TpeOOBaHUN K YPOBHIO MOATOTOBKH BBIITYCKHUKOB, MOJIOXKEHUS 00 OOIIMX
[EeNAX W TPUHIUIAX, XapaKTePU3YIOIINX COBPEMEHHOE COCTOSHHUE CHCTEMBI
cpenHero oobmero oOpa3oBanus B Poccuiickoirt deaepamuu, a Takke
TIOJIOXKEHMS O crienndrke OUoNoruu, e€ 3HaYeHUH B TO3HAHUH YKUBOUM TIPUPOIBI
U o0ecreueHur CYIIECTBOBAHUSA 4YelIoBeYecKoro oobmectBa. CoryiacHo
Ha3BaHHBIM TIOJIOXKEHUSM, OIpPEEIEeHbl OCHOBHBbIE (YHKIMU HPOTpamMMbl IO
OMOJIOrUU U €€ CTPYKTYpa.

[Iporpamma mo Ouonoruu naéT MNpeAcTaBleHHEe O LeniaX, o0 obuiei
CTpaTerun OOYYeHHs, BOCHUTAHHMS M DPa3BUTHS OOYYAIOUIMXCS CPEACTBAMHU
yueOHoro mnpeamera «buosorus», ompenenser o0s3aTenbHOE MNPEAMETHOE
COJIEp)KaHMEe, €ro CTPYKTYpY, paclpeneiieHue Mo pazjieliaM U TeMawm,
PEKOMEHIYEMYIO TOCJIEeI0OBAaTeIbHOCTh H3y4eHHUsT Y4eOHOro marepuaiga ¢
y4€TOM  MEXKIIPEAMETHBIX W BHYTPUIIPEAMETHBIX  CBSI3€W,  JIOTUKH
00pa30BaTEILHOTO MPOIECCa, BO3PACTHBIX OCOOCHHOCTEN 00yJatomuXxcsl.

B nmporpamve mo Ouonormm TakKe YUMUTHIBAIOTCS TpeOOBaHUS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METAlpeAMETHBIM U NPEAMETHBIM pPE3yibTaTaM
oOyueHuss B (OPMHUPOBAHMM OCHOBHBIX BHJIOB Yy4EOHO-TIO3HABATEILHON
NEeSATENbHOCTU/Y4eOHbIX JTEUCTBUM OOYYarOIIMXCS MO OCBOCHHIO COAEPKaHUS
OMOJIOrMYecKoro 00pa3oBaHuUsl.

B mporpamme mo Ouomormu (10—11 xkmaccel, 0a30BbIil  YPOBEHD)
peann30BaH MPHUHIMI MPEEMCTBEHHOCTH B W3Y4YeHHUU OwWoyoruu, Omaromaps
yeMy B HEH NpOoCMaTpUBAcTCs HANpaBICHHOCTh Ha pa3BUTHE 3HAHMI,
CBSI3aHHBIX C (OPMHUPOBAHUEM ECTECTBEHHO-HAyYHOTO MHUPOBO33pPEHMUS,
[ICHHOCTHBIX  OpPHEHTAllMid  JMYHOCTHU,  DKOJOTUYECKOTO  MBIILICHUS,
NpPEJCTaBICHUH O 37J0pOBOM 00pa3e >KM3HU M OEpeKHbIM OTHOIICHHEM K
OKpyXXarolerd npupogHod cpexpe. Iloatomy Hapany ¢  M3yYEHHEM
0OLIEOMOJOTHYECKUX TEOPUM, a TaKKe 3HAHUM O CTPOCHUHM KUBBIX CHUCTEM
pa3HOro0 paHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOIIUX B HHUX IPOLIECCOB B
nporpaMme 1o OHOJIOTHMH YJEIEHO BHUMAHHUE HCIOIb30BAHUIO MOTYYEHHBIX
3HAHWM B IOBCEIHEBHOM KU3HHU JIJIsl peLICHUs TPUKIIAJAHBIX 33724, B TOM YHUCIIE:
npoUIAKTUKKA  HACJIEACTBEHHBIX  3a00JIeBaHUW  4YeNOBEKa,  MEAMKO-
TeHETUYECKOTO KOHCYJIbTUPOBAHUS, 000CHOBaHUS IKOJIOTUYECKU
1esecoo0pa3Horo MOBEACHUS B OKpYXKAloUIel NPUPOIHON cpeje, aHaiu3a
BIIMSIHUSI XO3SIICTBEHHOM JIEATEIbHOCTH YEJIOBEKa Ha COCTOSHUE MPUPOAHBIX U
HUCKYCCTBEHHBIX  DKOCHCTEM. YCWJICHHE BHHMaHMS K  MPUKIATHON
HamnpaBlICHHOCTH  ydyeOHoro  mpeamera  «buojorus»  IpOAMKTOBAHO
HEOOXOJIMMOCTBIO 00ECIIEYEHUsI YCIOBUM NJIsl PEICHUs] OJJHOM U3 aKTyaJIbHBIX
3aa4 I[IKOJIBHOTO OWOJIOTHYECKOr0 00pa3oBaHUsA, KOTOpas MpeAronaraeT
(opMupoBaHuE y 00yJarOIIMXCS CIIOCOOHOCTH aalTUPOBAThCS K U3MEHEHUSIM
JAMHAMHYHO Pa3BUBAIOIIErOCsi COBPEMEHHOTO MHpA.

buonorus Ha ypoBHE cpemHero oOIIero oOpa3oBaHUsI 3aHUMAET BAKHOE
mecto. OHa obecrieunBaeT (GOpMUPOBAHUE Yy OOYHAIOMINXCS TIPEACTABICHUNA O
HAy4YHOU KapTUHE MUpa, pacluupsieT U 0000IIaeT 3HaHUS O KUBOM MpUPOJE, €€
OTJIMYUTENBHBIX TPU3HAKAX — YPOBHEBOW OpPraHU3AIMH W JBOJIOIHH, CO3IaET
yCIOBHSL  JUIsl: TO3HAHUS 3aKOHOB KUBOW  HpPUPOIbI,  (POpMHUpOBaHUS



(YHKIMOHAIBHOM T'paMOTHOCTH, HAaBBIKOB 3J0pOBOr0 M 0Oe30macHoro oodpasza
KHU3HU, HKOJOTUYECKOTO MBIIIJICHHUS, IIEHHOCTHOTO OTHOIIEGHHUS K >KUBOH
IOPUPOJIE U YETOBEKY.

bonbimioe  3HaueHue  OWONIOTMST  UMEET  Takke JUIsl  pEIICHHs
BOCIHUTATENbHBIX M PA3BUBAIOIIMX 3aJlad CPEeIHEro oO0Iero ooOpa3oBaHMs,
conuanu3anuu ooydaronuxcs. M3ydenne Ouonoruu oOecredmBaeT YCIOBHS
IS dbopMupoBaHHs UHTEIUICKTYaIbHbBIX, KOMMYHUKAIIMOHHBIX U
WHPOPMAIIMOHHBIX  HAaBBIKOB, JCTETUYECKOW  KYJABTYpPBI,  CIIOCOOCTBYET
UHTErpaluyu OMOJIOTUYECKUX 3HAHUU C MPEICTaBICHUSIMHU U3 JAPYTrUX y4eOHBIX
NpeaMEeTOB, B YacTHOCTH, (U3WKH, XUMUU U reorpaduu. Ha3BaHHBIC
MIOJIOKEHHSI O TIpeAHa3HaueHWH ydeOHOro mpenMera «buomorus» coctaBmin
OCHOBY [UISl OIpENEeJeHUs] TOAXOA0B K OTOOPY M CTPYKTYPUPOBAHHIO €ro
COJIEpXaHUsl, PEACTABIEHHOI0 B IPOrPaMMe 110 OMOJIOTUH.

OT100p copepxanus yueOHoro npeamera «buonorus» Ha 0a30BOM ypOBHE
OCYILECTBJIEH C MO3UIUN KyJIbTypOCOOOpPA3HOTO IMOAXO0Ja, B COOTBETCTBUU C
KOTOPBIM OOYyYarolMecs: JAOJKHbI OCBOMTH 3HAHMSI U YMEHMs, 3HaUYUMbIE IS
(opmMupoBaHus OO0IIEH KyJIbTYphl, ONpPEACIAIOIIME aJEKBATHOE IIOBEACHUE
YeJI0BEKa B OKPYXKAIOIIEH TPUPOTHON Cpesie, BOCTpEOOBaHHBIEC B TIOBCETHEBHOU
KHU3HU U MIPAKTUUECKOHN JearenbHocTH. Oco00oe MECTO B ATOM CHUCTEME 3HAaHUMN
3aHUMAlOT  DJIEMEHTBl COJACP)KAHUSA, KOTOpbIE CIIy)KaT OCHOBOW  JJIs
dopMupoBaHUS TPEIACTABICHUH O COBPEMEHHOW eCTECTBEHHO-HAYYHOUN
KapTUHE MHUpAa W LEHHOCTHBIX OpPUEHTALMSX JIMYHOCTH, CIIOCOOCTBYIOLIUX
ryMaHHU3auu OMOJIOrMYecKOro 00pa3oBaHusl.

CTpykTypupoBaHHE COAEP)KaHUA Y4eOHOTO MarepHaia B MPOTrpaMMe IO
OMOJIOTMM OCYILECTBJICHO C YYETOM MPUOPUTETHOTO 3HAUEHUs 3HAHUN 00
OTJIMYUTEIBHBIX OCOOEHHOCTSX KMBOM MPHUPOJIBI, O €€ YpOBHEBOIN OpraHU3aluu
U DBONIONMU. B COOTBETCTBMM C 3TUM B CTPYKType YydeOHOro mpeamera
«buonorusy BbIJENIEHBI CIEAYIOIINE colepKaTeabHble TUHUM: «buonorus kak
Hayka. MeToJpl HayqHOro o3HaHus», «Kierka kak Ouonoruyeckas CUCTEMay,
«Opranu3Mm kKak Owuonormyeckass cucreMa», «Cucrema W MHOTrooOpasue
OpPraHUYEeCcCKOro MHpay, «OBOJIOLUUS KUBOW MPUPOIBI», «IKOCUCTEMBI HU
IPUCYILE UM 3aKOHOMEPHOCTH.

[lenp u3ydenus yuebHoro mpeamera «buomorus» Ha 0a30BOM ypOBHE —
OBNIQJICHHE OOYYalOIIUMHUCA 3HAHUSMH O CTPYKTYpHO-(PYHKIIMOHATBHOMN
OpraHu3alliyd JKUBBIX CHCTEM pa3HOTO paHra W MPUOOPETEHHE YMEHUU
UCMOJb30BaTh ATH 3HAHUS JUIsl TPAMOTHBIX JIEUCTBUN B OTHOILIEHUU OOBEKTOB
KUBOU MPUPOJIBI U PEILICHUS PA3IMYHBIX )KU3HEHHBIX TPOOIEM.

JoctwxkeHne uenu wu3ydeHuss ydeOHoro mnpeamera «buonorus» Ha
0a30BOM ypOBHE 00€CIIEUMBAETCSI PEIICHUEM CIEIYIOMIMX 3aau:

OCBOCHHE OOYYarOIIMMHCS CHUCTEMBI 3HAHUU O OMOJOTUYECKUX TEOPHUSX,
YUEHHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIOTe3aX, IPaBUJIAX, CIYKalUX
OCHOBOM J1s1 (pOPMHUPOBAHUS MPE/ICTABICHUIM O €CTECTBEHHO-HAYUYHOI KapTHHE
MHpa, O METOAAaX HAay4yHOro TIO3HAHUSA, CTPOCHWH, MHOTO00pa3uu U
0COOEHHOCTAX KHUBBIX CHCTEM Pa3HOTO YPOBHSI OPraHU3allMU, BBIIAIOIINXCS
OTKPBITHUAX U COBPEMEHHBIX UCCIIEIOBAaHUAX B OMOJIOTHH;

dbopmMupoBaHue y 00ydarOUIUXCs MO3HABATEIBHBIX, HHTEIUICKTYaIbHBIX U
TBOPYECKUX CIOCOOHOCTEH B MpOIECCEe aHAM3a JAHHBIX O MYTAX Pa3BUTHUS B
OMOJIOrMH HAYYHBIX B3IJISJIOB, UJEH M MOAXOJOB K M3YYEHHUIO KUBBIX CHCTEM
pPa3HOr0 YPOBHS OpraHHU3alliiy;

CTaHOBJICHHE Yy OOydYarolmuxcsi oOIel KyIbTypbl, (QYHKIMOHATIBHOM
rPaMOTHOCTH, pa3BUTHE YMEHHH OOBICHATH M  OLIEHWBaTh  SIBJICHMUS



OKPYXKAIOIIEro MUpa >KUBOM MPUPOABI HA OCHOBAHMM 3HAHUW M OIBITA,
MOJIYYEHHBIX MPU U3yYEHUN OUOJIOTUH;

¢dopmMupoBaHue y OOy4yarOUIMXCSd YMEHUH WIUIIOCTPUPOBATh 3HAUEHUE
OMOJIOTMYECKUX 3HAHUM B MPAKTHUECKOW AESITEIbHOCTH YEJIOBEKAa, Pa3BUTHH
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTHI U arpoOMOTEXHOJIOT U ;

BOCIIUTaHUE YOSKIAEHHOCTH B BOZMOXKHOCTH ITO3HAHUS YEJIOBEKOM >KUBOM
OPUPOMBI, HEOOXOAMMOCTH OEpEeXKHOro OTHOLIEHUS K HeH, COOII0IEeHUs
ATUYECKUX HOPM IIPU MPOBEACHUHN OMOIOrMYECKUX UCCIEIOBAHNUIT;

OCO3HAHUE ILIEHHOCTH OMOJOTMYECKMX 3HAHUM JJIsl TOBBIILIEHUS YPOBHS
AKOJIOTMYECKON KYJIbTYpbI, AJ11 POPMUPOBAHMS HAYYHOTO MUPOBO33PEHUS;

NpUMEHEHUE MPUOOPETEHHBIX 3HAHUM M YMEHUW B TIOBCEAHEBHOM >KU3HU
JUISL OLIEHKH TOCTIEACTBUM CBOEH JIESITEIbHOCTH IO OTHOUIECHHIO K OKPYXKarOIIEH
cpele, COOCTBEHHOMY 3JI0POBbIO, OOOCHOBaHME U  COOJIIOJIEHUE MeEp
nporIaKTUKU 3a00JI€BaHUH.

B cucreme cpennero oOmiero obpazoBanusi «buonorus», uzydaemas Ha
0a30BOM YpOBHE, SIBJISIETCSI 00s3aT€IbHBIM YY€OHBIM MPEAMETOM, BXOMSIIUM B
COCTaB MpeaMETHOMN 00acTu «EcTecTBEeHHO-HAYYHBIE PEMETHI.

Jlnst wm3ydeHust Owojorud Ha 0a30BOM YpPOBHE CPEIHETO OOIIEro
oOpazoBanust oTBoauTcs 68 vacos: B 10 kmacce — 34 yaca (1 yac B Heemo), B
11 KJlacce — 34 gaca (1 qac B HEJIeNI0).



COILEPKAHUE OBYUEHUA
10 KVIACC

Tema 1. buosiorusi kKak Hayka.

buonorus kak Hayka. CBs3b OMOJIOTHU C OOIIECTBEHHBIMH, TEXHUYECKUMHU
U JPYTMMH €CTECTBEHHBIMM HayKamH, (Quiocopuei, 3THUKOH, 3CTETHUKOU H
npaBoM. Ponb Ouonoruu B QOPMUPOBAHMM COBPEMEHHOM HAaYYHOW KapTHUHBI
mupa. Cucrtema OMOIOTUYECKUX HaYK.

Metoasl MO3HAHUSA >KUBOM MpUPOALl (HAOMIOACHUE, JKCIICPUMEHT,
omnHucaHue, HW3MEpeHHe, KiaccuPpukaius, MOJACIUPOBAHUE, CTATUCTHYECKAS
00paboTKa JaHHBIX).

JdeMoHCcTpanuu:

IToptpetsr: Y. Hapsun, I'. Mennens, H. K. Konsuos, /xx. Yorcon u O.
Kpuxk.

TaOnuie! u cxembl: «MeToIbl TO3HAHUS HKUBOM PUPOIBD).

JlabopaTopHble 1 MPaAKTH4YeCKUE PadOThI:

[IpakTnueckas padora Ne 1. «Mcnonb3oBaHue pa3iaMYHBIX METOJIOB IPHU
U3YYCHUH OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7ZKuBble cMCTEMbI H X OPTraHU3ALMS.

JKusbie cuctembl (OMOCHCTEMBI) Kak MpeaMET U3Y4eHUs OHOJIOTHHU.
OTnnyue KUBBIX CUCTEM OT HEOPraHUYECKOU MPUPOIBI.

CpoiicTBa OuocucTeM UM HUX pazHooOpaszue. YPOBHU OpraHu3aliuu
OMOCHCTEM:  MOJICKYJISIpHBIN, KJIETOYHBIM, TKAHEBBIM, OPraHU3MEHHBIM,
MOMYJISIIIMOHHO-BUIOBOM, YKOCHUCTEMHBIN (6bmoreorneHOTHYECKUIA),
o6uochepHbIil.

JlemoHcTpanum:

Tabmumet © cxembl:  «OCHOBHBIE TPU3HAKUA KU3HW», «YPOBHHU
OpraHu3alluy KUBOU MPUPOIBDY.

O6opynoBanue: Mmojiens Mosiekyssl JJHK.

Tema 3. XuMHnuecKkuii cOCTAB M CTPOEHHE KJIETKH.

XUMHYECKUN COCTaB KIIETKH. XUMHYECKUE DJIEMEHTBI: MAaKPOAJIEMEHTHI,
MUKpPOd3JIeMEHTHI. Bo/la 1 MUHEpaJIbHbIC BEIIECTRA.

OyHKIUM BOABI M MUHEpAJbHBIX BelecTB B kierke. [lognep:kanue
OCMOTHYECKOT0 OanaHca.

benku. CoctaB u crpoeHne 0eJKOB. AMUHOKHCIOTHI — MOHOMEPBI OEJIKOB.
He3zamennmple u 3aMEHUMBIE AMHUHOKHCIOTBI. AMHWHOKHCIOTHBIM COCTaB.
YPpOoBHU CTPYKTYpPBI OCIIKOBOM MOJEKYIbI (II€pBUYHAS, BTOPUYHAS, TPETUYHAS U
YeTBEpPTUYHAA CTPYKTypa). XUMHUYECKHE CBOWcTBa OenkoB. buonormyeckue
(GyHKIMH OENKOB.

depMmeHTHl — Owmonormdeckue KarammsaTtopbl. Crpoenue (depmeHTa:
aKTUBHBIA LIEHTP, cyOcTtparHas crneuuduuHocts. KodepmenTtsl. BuTamuHbL
Otnuuust PepMEHTOB OT HEOPraHUYECKUX KaTaIUu3aTOPOB.

VYraeBonpl: MoHoOcaxapuabl (TJIIOKO3a, pubo3a U Je30KcHpr003a),
nucaxapuabl (caxaposa, JIaKTO3a) W ToJUcaxapuibl (Kpaxmall, TJIUKOIEH,
LEJUTI0J103a). bruonornueckue GyHKIUN yTriaeBOAOB.

Jlunuael:  Tpurnuuepuasl, docpomunuael, crepouabl. ['uapoduIbHO-
ruapodoOHbIe cBoiicTBa. buonornueckue Qynkiuu aunuaoB. CpaBHeHUE
YIJIEBOJIOB, OCJIKOB U JIUTINJIOB KaK HICTOYHUKOB YHEPTHUHU.



Hyxnennossie kucnorsl: [JIHK u PHK. Hykmeotuaer — moHOMEpSI
HykJenHoBbIX KHCIOT. Ctpoenne u ¢ynkuun JJHK. Crpoenme u dyHkumu
PHK. Buasr PHK. AT®: ctpoenue u QpyHKIIUH.

Huronormsa — Hayka o kierke. KierouHas Tteopuss — npumep
B3aUMOJCHCTBUA UJed U (AKTOB B HAYYHOM MO3HAHUU. MeTolbl H3ydeHUd
KJIETKU.

Knerka kak wnenoctHas >kuBas cucrema. OOIIMe NpU3HAKUA KIETOK:
3aMKHyTas HapyxHas memOpana, mosiekynbl JJHK kak reneruueckuii ammapar,
CUCTEMa CUHTE3a OelKa.

Tunsl KIETOK: 3yKapuoTHYecKass M Mpokapuotruyeckas. OcobeHHoCTH
CTpOEHUS MpOoKapuoTHUeckon kieTku. Kierounas crenka 6akrepuid. CtpoeHue
AYKapUOTUYECKOM KIETKH. OCHOBHBIE OTJMYHUS PACTUTEIILHOW, KUBOTHOU U
IPUOHON KJIETKH.

[IoBEpXHOCTHBIE CTPYKTYpPBl KIETOK — KIJIETOYHAsl CTEHKA, TIIMKOKAIUKC,
ux ¢yskunuu. [lnazmatmueckas MemOpaHa, €€ CBOWCTBA W (YHKIIHH.
Hurtonnasma u e€ opranouabl. OpHomeMOpannble opraHoubl kietku: OIIC,
anmapatT [ompmku, mm3ocoMbl. [lomyaBTOHOMHBIE OpraHOWABI  KJIETKU:
MHUTOXOHAPUH, MIACTUABL lIporcxoxkaeHrne MUTOXOHAPUA W TuIacTUl. Bupasl
wiactusl. HememOpaHHble OpraHou bl KJIETKU: PUOOCOMBI, KJIETOUYHBIN IIEHTP,
LHEHTPHUOJINA, PECHUYKH, KTYTUKH. OYHKIIUHA OPTraHOUIOB KIIETKU. BKITtoueHusI.

Anpo — perynsTopHbIi LHeHTp KieTku. CTpoeHue sapa: sjaepHas 000J04Ka,
KapuoIula3mMa, XpOMaTHH, SJIPBIILIKO. XPOMOCOMBI.

TpaHcHopT BelIECTB B KIETKE.

JlemoHcTpanum:

IToptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. Illnelinen, P. Bupxos,
Jx. Yorcon, ®. Kpuk, M. Yunkuuc, P. ®panxiun, K. M. bap.

Hunarpammel:  «PacnipeneneHne XUMHYECKHX JJIEMEHTOB B  HEXHUBOU
npupone», «Pacnpenenenne XuMHUYECKUX 3JIEMEHTOB B )KMBOU IIPUPOLE.

Tabmuubr u cxemsl: «llepronnueckas Tabaula XUMHUYECKUX HJIEMEHTOBY,
«CTtpoeHue Monekylnbl Boab», «buocunTes Oenka», «CTpoeHHE MOJIEKYIb
oenka», «Ctpoenue depmentay, «Hyknennossie kuciorsl. JJHK», «Ctpoenue
Mosiekyiael  AT®», «CTpoeHne 3yKapuoOTHYECKON KieTku», «CTpoeHue
JKUBOTHOM  KIJIETKW», «CTpOE€HME pacTUTEIbHOM KIeTKn», «CTpoeHue
MIPOKAPUOTUYECKON KJIEeTKu», «CTpoeHHe sapa KIETKW», «YTIEBOABI»,
«JIummaeny.

O6opynoBaHue: CBETOBOM MHKPOCKOI, 00OpyAOBaHUE Ui MPOBEACHUS
HAOIOIEHUH, U3MEPEHHM, IKCIEPUMEHTOB, MHUKPOIPENapaTbl pacTUTEIbHBIX,
KUBOTHBIX U OAKTEPHUATILHBIX KIIETOK.

JlabopaTopHble 1 MPpaAKTH4YeCKUe PadOThI:

JlaGoparopnast pabora Ne 1. «M3ydeHue KaTaJIUTUYECKONM AKTUBHOCTHU
dbepMeHTOB (Ha TpUMEpPe aMUJIa3bl WIA KaTalla3bl).

JlabopatopHast padota Ne 2. «M3ydeHue CTpOEHHUs KIETOK PaCTCHH,
KUBOTHBIX U OAKTEpHl 1OJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIIpEnapaTax u ux
OIMCAHUE.

Tema 4. ’KusHeaesiTeIbHOCTD KIETKH.

OOmeH BelecTB, WK MeTab0IM3M. ACCUMUWISIMS (IIJIaCTHUYECKUIT 0OMEH)
U JTUCCUMUJISIUS (SHEPreTUYECKUil 0OMEH) — JABE CTOPOHBI €MHOIr0 Mpoliecca
meTtabonu3ma. Poib 3aKOHOB COXpaHEHHUS BEUIECTB M SHEPIUHU B MOHUMAaHHUU
MeTaboan3Ma.

Tunel oOmeHa BemiecTB: aBTOTpPo(HBIM U rereporpodHbld. Pob
(epMeHTOB B OOMEHE BEILIECTB U NMPEBPALLIEHUN YHEPTUU B KIIETKE.



®orocunte3. CperoBass W TeMmHOBasg (a3bl (¢orocuHTe3a. Peakuun
¢dorocunTe3a. DPPexkTUBHOCTH (POTOCHMHTE3a. 3HAu€HHE (HOTOCUHTE3A I
®u3HM Ha 3emuie. BnusiHue ycioBuil cpeapl Ha (OTOCHHTE3 U CIIOCOOBI
MOBBIIICHUS €T0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTCHUIA.

XeMocHuHTe3. XEMOCUHTE3UpYIoIue OakTepuu. 3HAUYCHHE XEMOCHHTE3a
JUIS )KU3HU Ha 3eMIIe.

DHepreTuueckuit oOMeH B kJjeTke. PaciiensieHue BENIeCTB, BbIJICICHUE U
AKKyMYJIUDOBAaHWE OJHEPrHMM B KIETKE. OTallbl ASHEPreTUYECKOro OOMEHa.
I'mukomus. bpoxenue u ero Buiabl. KuciopogHoe OKHCIEHUE, WA KIETOYHOE
JbIXaHUE. OKucnuTenbHOe dhochopunupoBanue. D¢ (dHeKTUBHOCTH
AHEPreTUYeCcKoro oOMeHa.

Peaknimm matpuuHoro cuHte3a. ['eHermueckas wHdopmamms u JIHK.
Peanuzanusa renernueckoil mHpopmanuu B KieTke. ['eHeTHYeckuil Koja U ero
cBorictBa. TpaHckpunumsi — wmaTpuuHbld cuHTe3 PHK. Tpancmamua -—
OouocuHTe3 Oenka. Ortambl Tpancisuuu. KoaupoBanue amuHOKHCIOT. Ponb
pubocoM B OMoCHHTE3Ee Oerka.

Hexinierounbie ¢popMbl xu3HU — BUpYChl. MicTopust oTkpbiTUst BUpycoB (/1.
N. VBanoBckuii). OCOOEHHOCTH CTPOCHUSI U KU3HEHHOTO IIMKJIA BUPYCOB.
bakrepuodaru. bonesHu pacteHuii, >KMBOTHBIX U YEJIOBEKA, BBI3bIBAEMbIC
Bupycamu. Bupyc ummynoneduimra yenoseka (BUY) — Bozoynurens CITNa.
OOpaTtHast ~ TpaHCKpUIILIMsS, peBepraza ©  wuHTerpaza. IIpodunaktuka
pacnpocTpaHeHHUs] BUPYCHBIX 3a00JIEBaHUN.

JlemoHcTpanum:

IToprpersr: H. K. Konsnos, /1. Y. MBanoscknii, K. A. Tumupsses.

Tabmuup! 1 cxeMbl: « Tunbsl muTanusy, «MeTtabomu3m», «MUTOXOHIPHUS,
«HepreTUIecKuii 0OMeny», «XiopormacTy», «Porocuntes», «Ctpoenne JJHK»,
«CtpoeHue u ¢GyHKIHMOHMpOBaHHE TeHay, «CuHTe3 Oenkay, «leHernueckuii
Koy, «Bupyce», «bakrepuodarn», «CTpoeHHue W KUZHEHHBIA ITUKI BHUpYCa
CII1/a, 6axTepuodaray, «Permmukamms JTHK».

O6opynoBaHue: MOJICIH-alIUINKaLuN «Y 1BoeHHE JIHK U
TpaHCcKpunius», «buocunres 6enka», «CTpoeHHE KIETKU», MOJEIb CTPYKTYPHI

Tema S. PazMHOKeHHe M HHAUBHUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

KrneTouHbrii 1IuKII, WM KU3HEHHBIM MUK KiIeTku. MHTepdasza u Mutos.
[Iponieccrl, mpotekatonue B uHTepdaze. Permmkanus — peakiyus MaTpUIHOTO
cunte3a JIHK. Ctpoenue xpomocoMm. XpPOMOCOMHBIH Ha0Op — KapHUOTHIL.
JIunouaHBIA W TAlUIOMAHBIA ~ XPOMOCOMHBIE  HAOOpBL.  XPOMATH/IHI.
[utosiornueckue OCHOBBI PA3MHOKEHUS W HWHJIWBUIYAIBHOIO PpPa3BUTHUSA
OpraHU3MOB.

Henenne kinetkn — Muto3. Ctaauu muto3a. [Ipouecchl, mpoucxoasime Ha
Pa3HBIX CTAAUAX MUTO3a. bUOTOrMYEeCKUi CMBICT MUTO3A.

[Iporpammupyemas rubenb KIETKH — alornTo3.

@opMbl  pa3MHOXKEHHUSI OpPraHU3MOB: Oecrnojioe U ToJIoBoe. Busl
O0ecrnojoro  pa3MHOXKEHHS: JIeJIeHHWE HaJABOE, [OYKOBaHHE OJHO- U
MHOT'OKJIETOYHBIX, cropoo0pa3oBaHue, BET€TATUBHOE Pa3MHOXKEHHUE.
NckyccTBEHHOE KIIOHUPOBAHUE OPraHU3MOB, €TI0 3HAUEHUE ISl CENIEKIINH.

[TonoBoe pa3MHOXKEHHUE, €ro OTINYHUS OT OECIONOrO.

Meiio3. Cranuu meno3za. I[Iponecchl, MpoUCXOAIINE HA CTAAUsAX Meio3a.
[ToBenenne xpomocom B Meio3e. KpoccuHrosep. buomorndeckuii CMbICT H
3HA4YEHHUE Meno3a.



["ameTorene3 — mpouecc 0oOpa30BaHUs IMOJIOBBIX KJIETOK Y >KUBOTHBIX.
[TonoBbIe xene3bl: CEMEHHUKHN U SMYHUKH. OOpa3oBaHUE U Pa3BUTHE MOJIOBBIX
KJIETOK — TaMeT (CIepMaTo30U]l, SHMIIEKJIEeTKa) — CIIEpMaTOreHe3 U OBOICHES.
OCcOOEHHOCTH CTPOEHMS SUUEKIETOK M CcrepMaTo3ouAoB. OIIOI0TBOPEHHE.
[lapTeHorenes.

NuauBuayansHoe pa3BuTue (OHTOreHe3). OMOpPHOHAILHOE pPa3BUTHE
(amMOpuorenes). Tamnbl SMOPUOHAILHOTO Pa3BUTHS Y TIO3BOHOUHBIX )KMBOTHBIX:
npoOJieHue, racTpysius, opranorenes. [locraMmOpuonansHoe pasButue. Turbl
MOCTOMOPHOHAIILHOTO Pa3BUTHS: MPsSMOE, HempsMoe (JIMduHouHOe). BimsiHue
Cpellbl Ha Pa3BUTHUE OPraHU3MOB, (DaKTOPbI, CIOCOOHBIE BBI3bIBATH BPOXKAEHHBIC
YPOACTBA.

PocT n pa3Butne pacrenuii. OHTOreHe3 IBETKOBOI'O PACTEHHUSA: CTPOEHUE
CEMEHH, CTAIUU PA3BUTHUS.

JdeMoHCcTpanuu:

Tabmuubr u cxembl: «DopMbl pa3sMHOXKEHHUS OPraHuU3MOBY», «JlBoiiHOE
OILUIOAOTBOPEHUE Yy LBETKOBBIX pAcTEHHi», «BereraruBHOE pa3MHOXKEHUE
pactenuity, «Jlenenue kietku Oaktepuit», «CTpoeHUE TOJOBBIX KIIETOKY,
«CtpoeHue xpoMocoMbl», «Knetounslid ukin, «Pemnukarusa JJHK», «Murtos»,
«Meio3», «IIpssmoe u HenpsiIMOE pa3BUTHEY», «]'aMeTOreHe3 y MIIEKONUTAIOIINX
U 4eloBeKa», «OCHOBHBIE CTAUN OHTOTECHE3aY.

OOopynoBaHue:  MHUKpPOCKOHN,  MHKporpenapatel  «CriepMaTo30U bl
MJIEKOIIUTAOIIErO», <«SIHleKIeTka miekonuTawmero», «Kapuokunes B
KJIETKaX KOPEIKa JyKa», MarHUuTHasi MOJENb-alIUIMKalus «JleneHue KIeTKkuny,
mozens JIHK, Mmonens MetadazHoit XpoMOCOMBI.

JlaGopaTopHble M IpaKkTU4ecKne padoThbl:

JlaGoparopnas pabora Ne 3. «HaOmroneHne MuUTO3a B KJIETKaX KOHUYMKA
KOPEIIIKa JTyKa Ha TOTOBBIX MUKpOIIpenaparaxy.

JlaGoparopnas pa6ora Ne 4. «/M3yueHune CTPOCHHS IMOJOBBIX KIETOK Ha
TOTOBBIX MUKPOIIpENapaTax.

Tema 6. HacsienCTBEHHOCTb M M3MEHYMBOCTH OPraHU3MOB.

IIpenmer w 3amaum reHerwku. lcropust pa3BuTHS TEeHETUKU. Ponb
IIUTOJIOTUA W HMOPUOJIOTHM B CTAHOBJICHUHM T'€HETHKU. BKaa poccUiicKuX u
3apyOeXHBIX  Y4EHBIX B  pa3BUTHE TEHETUKU. MeToabpl  TI'eHETHKHU
(TuOpUIOTIOTHYECKUM,  LUTOTEHETHMYECKUN,  MOJEKYJSPHO-T€HETHUECKUNA).
OcCHOBHbBIE F'€HETUYECKHE MOHATHS. | eHeTHnYecKasi CHMBOJIMKA, UCIIOJIb3yeMasl B
CcXeMax CKpEUIMBAHUM.

3aKOHOMEPHOCTH  HAcJIeIOBaHWsA  NPU3HAKOB, YCTAHOBJIEHHbIE [
Mengenem. MoHOrHOpUIHOE CKpEIIMBaHUE. 3aKOH €IMHO00pa3us TuOpUIOB
NepBOro mNoKoieHus. IIpaBuino [TOMHHMpPOBAaHMS. 3aKOH pacCUICIUICHUS
npu3HaKkoB. ['unoresa ynctorel ramer. [1onHoe 1 HENmoJIHOEe TOMUHUPOBAHHUE.

JuruOpunHoe CKpelmuBaHue. 3aKOH HE3aBUCHMOTO  HACJIEIOBaHUS
npu3HakoB. lluToreHeTuyeckue OCHOBBI  JAUTHOPUIAHOTO  CKPEIIMBAHMSL.
AHanm3upymouee CKpEILIMBAaHUE. Hcnons3oBanue aHAJM3UPYIOIIETO
CKpEIIMBaHUs I ONpeIeSIEHUsI TEHOTHUIIA OCOOU.

CuerienHoe HacnenoBaHue npusHakoB. PaGora T. Moprana mno
CLUECIUIEHHOMY HAaCIEAOBAaHHWIO TeHOB. Hapylienue cuemsieHuss TeHOB B
pe3yabpTaTe KpOCCHHTOBEPA.

XpOMOCOMHasl TEOPHUSI HACIEICTBEHHOCTH. | €HeTUUECKHUE KAPTHL.

I'enetrnka mona. XpoMOCOMHOE OIpEICICHUE M0J1a. AYyTOCOMBI U MOJIOBBIE
XpOMOCOMBI. ['OoMOraMeTHsle M TeTeporaMeTHble OopraHu3mbl. HacinemoBanue
IIPU3HAKOB, CLEIUICHHBIX C ITOJIOM.



N3MeHYnBOCTS. Bugert  u3MmeHumBOCTH: HEHACIIEICTBEHHAsT U
HacleACTBeHHass. Poib  cpenbl B HEHACIEACTBEHHOM  M3MEHYMBOCTH.
XapakTepucTuka MoIu(PUKAIMOHHOW W3MEHUMBOCTH. BapuanvoHHBIN psia u
BapualnMoHHas kKpuBad. Hopma peakiuun npusHaka. KommyecTBeHHbIE U
KauyeCTBEHHbIE MPU3HAKU U WX HOpMa peakiuu. CoicTBa MOAU(PUKALIMOHHON
U3MEHYUBOCTH.

HacneacTBenHasi, uiM reHOTUNMYECKas, M3MEHYHUBOCTh. KomOuHaTHBHAS
U3MEHYMBOCTh. Meio3 W TMOJOBOM MpPOLECC — OCHOBA KOMOMHATHUBHOM
U3MEHUYMBOCTU. MyTannonHass u3MeH4HMBOCTh. Kiaccudukanus wmyraruii:
T€HHbIE, XPOMOCOMHBIE, TE€HOMHbIE. YacToTa ¥ NOPUYUHBI MYTaIUH.
Mytarennsie (pakTopbl. 3aKOH TOMOJIOTUYECKUX PSJIOB B HACIEIACTBEHHOM
u3meHunBoctu H. . BaBusosa.

BHesinepHas HacneACTBEHHOCTh U U3BMEHYUBOCTD.

['eneruka yenoBeka. Kapuorun udenoBeka. OCHOBHBIE METONBI T€HETUKHU
YEJIOBCKA: reHeaJIorMYeCKUi, OJIM3HEIIOBBIH, LIUTOTCHETUYECKUIA,
OMOXMMUYECKUM, MOJIEKYyJIsipHO-TeHeTndeckuil. COBpEeMEHHOE Ompe/eeHHe
TE€HOTHUINA: OJJHOT€HOMHOE CEKBEHUPOBAHKE, TCHOTUITUPOBAHUE, B TOM YHUCJIE C
nomomnipio II1[P-anammu3a. HacmencTBenHble 3a00JICBaHUS YEIOBEKA: T'€HHBIC
0071€3H1, 00JIE3HU C HACIEICTBEHHON MPeIpacnoioKeHHOCTbIO, XPOMOCOMHBIE
6oneznn. ComaTudeckue M TeHepaTUBHble MyTaluu. CTBOJIOBBIE KIIETKH.
[TpuHIMIBI 310pOBOTO 00pa3a >KU3HU, JUATHOCTUKU, TPODUIAKTUKU U JICUCHUS
reHeTH4eckux OonesHel. Meanko-reHeTuyeckoe KOHCYIbTUPOBAaHKE. 3HaUCHUE
MEIULMHCKOW TE€HETUKH B TMPEIOTBPAIICHUM M JICUEHUUM TE€HETUYECKUX
3a00JIeBaHMI YeIOBEKA.

JemoHcTpanum:

[Toptpetsl: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. Yersepukos, H. B.
Tumodeen-Peconckuii, H. Y. Bapuios.

Tabmuupr u  cxembl: «MOHOTHOPHIHOE  CKpEIIMBAaHWE W €ro
UTOr€HETUYECKAs] OCHOBA», «3aKOH paCLICIUICHUS] WU €ro LUTOTeHETHYeCcKas
OCHOBa», «3aKOH YHUCTOTBI ramer», «JuruOpuaHoe CKpelrBaHHUe»,
«IluTomornyeckre  OCHOBBI ~ JUTHOPHUIHOTO  CKpeIIMBaHUs», «Menosy,
«B3auMOIENCTBUE AJUICNIBHBIX TEHOBY», «l €HETHYEeCKHE KapThbl PACTEHUN,
KUBOTHBIX M YEJIOBEKa», «l €HeTHKa moyia», «3aKOHOMEPHOCTH HACIEIOBaHUs,
CUEIJIEHHOTO ¢ TmojoM», «KapuOoTuIbl 4eloBeKa W KUBOTHBIX», «Buubl
M3MEHYMBOCTHY, «MonudukanrnonHas n3MEeHUYUBOCThY, «HacinemoBanue pesyc-
dakTopay, «I'eneTuka rpymni KpoBu», « MyTallMOHHAsE ©3MEHYUBOCTh.

ObopynoBanue: Moaenu-anmuukauuu «MOHOTHOPUIHOE CKpeUIUBaHUEY,
«Hemonmnoe pomuHupoBanue», «durnOpunnoe ckpemuBanuey», «llepexpéct
XpOMOCOM», MUKPOCKON M MHKporpenapar «J/lpozoduna» (Hopma, MyTaluu
(hOpMBI KPBIIILEB U OKPACKH Tena), repoapuii «I'opox moceBHOM».

JlabopaTopHble M IpakTU4YecKHe padoThI:

JlabopatopHas padota Ne 5. «3ydeHue pe3ynbTaTOB MOHOTUOPUIHOTO U
JTUTUOPUIHOTO CKPEIIUBaHUS Y 1p030(UIIbl HAa TOTOBBIX MUKpOIIpenapaTax.

Jlaboparopnass pa6ora Ne 6. «M3yuenne MoauduKaMOHHON
WU3MEHYMBOCTH, IOCTPOCHHUE BAPUALIMOHHOIO PsAJla U BAPUALMOHHON KPUBOW.

JlabopatopHas pabota Ne 7. «AHanu3 MyTanuil y Apo30(uibl Ha TOTOBBIX
MHKpOIpEnapaTax».

[Ipaktuueckas padora No 2. «CocTaBieHHE U aHAIU3 POAOCIOBHBIX
YEJIOBEKAY.

Tema 7. Cenekniusi opranu3mMoB. OCHOBbI OHOTEXHOJIOT MH.



Cenexkuust Kak HayKa M MPOUECC. 3apOKICHUE CEIEKIIUN U IOMECTUK ALIUSL.
Yuenne H. W. BaBuioBa 0 ueHTpax MNPOUCXOXKJICHUS U MHOrooOpasus
KYJIbTYPHBIX pacTeHHl. LIeHTphl IPOUCXOXKACHUS JOMAIIHUX KUBOTHBIX. COpT,
opoJia, MITaMM.

CoBpeMeHHBIE METO/IbI CEJIEKIIMU. MaccoBbIi U UHANBUIYAIBLHBIA OTOOpPHI
B CENIEKI[MU pAaCTeHHUI M *KUBOTHBIX. OLeHKa 3KCTeEpbepa. BIM3KOpoACTBEHHOE
cKkpelruBaHue — UHOpuauHr. Ywucras nuHusg. CKpelnMBaHUE YUCTBHIX JUHUM.
I'erepo3uc, nnu rubpuHas cuna. HepoacTBeHHOE CKpelIMBaHUE — ayTOPUJIMHT.
Otnanénnas tubpuauzanus u e€ ycrexu. VICKyCCTBEHHBI MyTareHes u
MOJIYYEHUE TIOJUIUIIOMIOB. JIOCTHKEHUSA CEJIEKIIMA PACTEHUM, >KUBOTHBIX U
MHKPOOPTaHU3MOB.

buorexHonorusa Kak oTrpaciib NPOU3BOACTBA. ['€HHAs MHXKEHEpUs. JTarbl
co3nanusi pekomOunantHod JIHK u Tpancrennnix opranu3moB. Kierounas
uHkeHepusa. KnerouHnele KyabTypbl. MHUKPOKIOHAIIBHOE  Pa3MHOKEHHUE
pacrenui. KIilOHMpOBaHHWE BBICOKONPOAYKTUBHBIX CEIbCKOXO03SMCTBEHHBIX
OpPraHU3MOB. DKOJOrMYEeCKHe M dThyeckue mpoodsiembl. MO — reHeTudecku
MOAU(PUIIMPOBAHHBIE OPTaHU3MBI.

JemoncTpanuu:

IToptpetrsr: H. U. BaBuiios, 1. B. Muuypun, I'. JI. Kapneuenko, M. .
HBaHoB.

Tabmuupl U cxembl: kKapTa «LleHTphl MPOUCXOKACHUS U MHOr0OOpasus
KyJIbTYpPHBIX pacTeHui», «llopogel 1moMamHMX  KUBOTHBIX», «Copra
KyJIbTYPHBIX pacTeHui», «OtnancHHas rudpunusanusy, «PadoTsl akagemuka
M. ®. UBanoBay, «llomumnonaus», «O0BEKTEl OHMOTEXHOIOTUNY, «KaeTouHbie
KyJbTYpbl UM KIOHHUpOBaHue», «KoOHCTpyupoBaHHE U TEPEHOC TI'EHOB,
XPOMOCOMY.

OOopynoBaHue: MyISDKA IUIOAOB M KOPHEIUIOAOB JUKUX (GOpM U
KyJbTYPHBIX COPTOB pacTeHuid, repoapuii «CeabCKOX03SIMCTBEHHBIE PACTEHUS.

JlaGopaTopHble M IpakTU4YecKne padoThbl:

Oxckypceusi «OCHOBHBIE METOABI M JOCTHKEHUS CEJICKLIMU PACTCHUW U
XKUBOTHBIX  (Ha  CEJIEKIMOHHYIO  CTaHIMIO,  IJIEMEHHYIO bepmy,
COPTOWCTIBITATEIbHBIA y4aCTOK, B TEIUIMYHOE XO3SIMCTBO, J1ab0paTopuio
arpOyHUBEPCUTETA WJIM HAYYHOT'O LICHTPA)».

11 KJIACC

Tema 1. JBoIIOIUOHHAS OHOJIOTHS.

[IpeanochlIKM BO3HUKHOBEHHUSI SBOJIOIMOHHOM TEOPUHU. DBOJIOIIMOHHAS
Teopusi U €€ MecTo B OMoJoruu. BinsiHre 3BONIOIMOHHON TEOPUU Ha pa3BUTHE
OHMOJIOTUU U APYTrUX HAYK.

CBugerenbcTBa 3BoNOIMU. [lanieoHTONOrMYECKUE: MOCIEI0BATEILHOCTD
MOSIBJICHUSI BUJOB B TMaJICOHTOJOTUYECKOW JIETOIUCH, TMEPEXOAHbIE (POPMBI.
buoreorpadguueckue: cxoactBo W paznuuue ¢ayH u (GIOp MaTEPUKOB U
OCTPOBOB.

OMOpHOIOTUYECKHE: CXOACTBA M Pa3IMuusi SMOPHOHOB Pa3HBIX BUJIOB
MO3BOHOYHBIX. CPaBHUTEILHO-AaHATOMUYECKHAE: TOMOJIOTUYHBIE, AHAJIOTUYHbIC,
pyAUMEHTapHBIE OpraHbl, aTaBU3Mbl. MOJIEKYIIPHO-0MOXUMUYECKHUE: CXOICTBO
MEXaHU3MOB HACJIEJACTBEHHOCTH M OCHOBHBIX META0OJMYECKHX IMyTeH y BCEX
OpPraHu3MOB.

OomounonHas teopuss Y. [lapeunHa. IIpeanochbliku BO3HUKHOBEHUSA
mapBUHU3MA. J[BMKYIME CUJIBI ABOJIIONUHU BUAOB 1O JlapBuHy (M30BITOYHOE



pasMHOXKEHUE  TIpH OFPAHMYEHHOCTH  PECYpPCOB, HeoIpeAeIEHHAS
M3MEHYMBOCTh, 00pb0a 3a CyIIECTBOBAHKE, €CTECTBEHHBIN OTOOD).

Cunrernueckast Teopust sBoonuu (CTD) 1 €€ OCHOBHBIE MOJIOKEHHUS.

MukposBomonus. [lomynauus kak efuHuIa BUAA U SBOIIOIUY.

JIBrkyiue cuiibl (pakTopbl) IBOIOLMK BUJOB B pUpoae. MyTalnoHHbIM
nporecc 1 KOMOMHATUBHAS MU3MEHUYHMBOCTh. [lomynsiiiMOHHBIE BOJIHBI U JIpeid
reHoB. M3omsnus u Murpausi.

EctecTBeHHBII 0TOOp — Hampapistomui (aktop 3BoIOUUUA. DOpPMBI
€CTECTBEHHOTO 0TOOpA.

[Iprcnoco6IeHHOCTh OPraHU3MOB Kak pe3ysbTarT 3BOMOLUU. [Ipumepsl
IpUCTIOCOOTIEHUN Y OpraHu3MoB. ApoMop(O3bl U UAMOATANITAIIUY.

Bun wu BumooOpazoBanue. Kputepum Buma. OcHOBHbIE (HOPMBI
BU000pa30BaHus: Teorpapuueckoe, 3K0J0rH4ecKoe.

MaxkposBomtonusi. PopMbl 3BOMOLMU:  (pUnmeTHYECKass, JAUBEPrEHTHA,
KOHBEpreHTHasl, napaienbHas. HeoOpaTuMocTh 3BOMIOIHH.

[Ipoucxoxnenue oT HecIelraIn3upOBaHHBIX MIPEIKOB.
[Iporpeccupyromas cnenyanu3amus. ATanTUBHAS padalys.
JlemoHcTpanum:

[Toprpersl: K. Jlunnei, K. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K.
M. Bap, 2. I'ekkenb, @. Mroiep, A. H. CeBepuos.

Tabmuupr m cxembl: «Pa3BuTue OpraHMYECKOro MHUpa Ha 3eMiiey,
«3apoabIIIN MO3BOHOUHBIX KUBOTHBIX», «Apxeontepukcy, «®opmbl 60prObI 32
cyuiectBoBaHue»,  «EctectBeHHbli  0TOOp», «MHOroobpasue  COpTOB
pacTeHui», «MHoroobpasue 1opona KUBOTHBIX, «lomymsaommy,
«MyTannoHHasi "3BMEHYUBOCTbY, «ApoMopdo3b», «anoaganramum», «O0mias
nereepauus», «/IBmwxkymme cuiel 3Bomounn», «Kapra-cxema wmapmpyra
IIyTELIEeCTBUSA 4. [apBuHay, «bopnba 3a CYILLIECTBOBAHUEY,
«IIpucnoco0naeHHOCTh OpraHu3MoBy», «l'eorpaduueckoe BUAO0OPA3OBAHHUEY,
«DKOJIOTUYECKOE BUI000Pa30BaHUE.

O6opynoBaHue: KOJUIEKIHS HACEKOMBIX C PA3JIMYHBIMU TUIIAMH OKPACKH,
Ha0Op IUIOIOB U CeMsiH, KosuteKuus «lIpumepsl 3alUTHBIX TPUCTIOCOOICHUN Y
KUBOTHBIX», MoJieNb «OCHOBHBIE HAIPABICHUSI HBOJIIOLUNY», 00BEMHAS MOEIb
«CTpoeHure roJJOBHOTO MO3Ta MO3BOHOYHBIX).

buoreorpaguueckast kapra mupa, KojuieKmus «DopMbl COXpPaHHOCTHU
HCKOITAEMbIX JKUBOTHBIX M pacTeHuil», Mmojenb ammmkanus «llepekpéct
XpOMOCOM», BIaxHble mnpenaparsl «Pa3Butne HacekoMmoro», «Pa3Burue
JSTYIIKW», MUKporpenapaT «Jpo3zoduna» (HopMa, MyTrauuu (GOpMBI KPbUIHEB U
OKpPACKH TeIa).

JlabopaTopHble 1 MPaAKTH4YeCKUe PadOThI:

Jlabopatopnas padota Ne 1. «CpaBHEeHHE BHIIOB MO MOP(OIOTHIECKOMY
KPUTEPHIO».

JlaboparopHas pabdora Ne 2. «Onucanue npucrocoOJIeHHOCTH OpraHu3Ma
1 €€ OTHOCUTEJIBHOI'O XapaKTepay.

Tema 2. Bo3HUKHOBEeHME U pa3BUTHE )KU3HHM HA 3eMuie.

JloHay4HBIE NPENCTABICHUS O 3apOXKJICHHUM >KM3HU. HaydHble rUnoTessl
BO3HMKHOBEHHUSl >KM3HM Ha 3emJje: aOhOoreHe3 M MaHClepMusa. XUMHYECKas
ABOMIOIMS. AOUOT€HHBI CHHTE3 OpPraHMYECKUX BEIIECTB M3 HEOPraHUYECKHUX.
OKCIEPUMEHTAIBHOE TOATBEPKACHUE XHMHYECKOW 3BoaonnH. HavanbHble
sTanbel Ouonorndeckor spomouuu. ['mnoreza PHK-mmpa. PopmupoBanue
MeMOpaHHBIX CTPYKTYp U BO3HUKHOBEHHME MPOTOKJIETKHU. [lepBbie KIeTKU U Ux
3BONIIOLMS. DOPMUPOBAHUE OCHOBHBIX IPYII )KUBBIX OPraHU3MOB.



PassuTre )u3HM Ha 3eMJIe 10 3pam U meproaaM. Karapxen. Apxerckas u
npoTepo3oiickast dpbl. Ilameosoiickas spa u e MEPUOABL KEMOPHUICKHUI,
OPIOBUKCKHH, CUITyPHICKHH, I€BOHCKUH, KAMCHHOYTOJIbHbII, IEPMCKHUIL.

Me3o3oiickas 3pa u e€ Mepruo/Ibl: TPHACOBBIN, IOPCKUH, MEITIOBOM.

KaifHo30lickass 2pa u €€ Tmepuoibl: MaJIeOreHOBBIM, HEOTE€HOBBIN,
AHTPOIOT€H OBBIIA.

XapakTepucTUKa KIUMaTa U reoJIOTHYecKuX mporeccoB. OCHOBHBIE ATaIlbI
ABOJIIOIIMU PACTUTENBHOTO W KUBOTHOTO MUpPAa. ApoMOp(oO3bl y pacTeHHil u
XKUBOTHBIX. [losIBIIEHNE, pacIBET U BBIMUPAHHE TPYIII KUBBIX OPTAaHU3MOB.

CucremMa OpraHMYeCcKOro MHpa Kak OTpakeHue 3BONoIUU. OCHOBHBIE
CUCTEMATUYECKUE TPYIIbl OPraHU3MOB.

OBomronuss  4YesioBeKa.  AHTpoOmojorus  Kak  Hayka.  PasBurtue
NPEACTABICHUA O  NPOUCXOXKICHMM  4eJioBeKa.  METonbl  M3y4eHUs
anTporioreHe3a. (CxoacTBa W pa3iaMuMsl  4YEJIOBEKA W IKUBOTHBIX.
CucremMaTnyecKkoe MoJIOKEHUE YETTOBEKA.

JBwxymue  cunbl  (dakTtopel)  aHTpomnoreHe3a.  HacnenctBeHHas
U3MEHUMBOCTh M €CTECTBEHHBI 0TOOp. OOIIeCTBEHHBIM o00pa3 >KU3HH,
W3rOTOBJIEHUE OPYAUI TPY/Aa, MBIIUICHHUE, PEYb.

OcCHOBHBIE CTaUM W BETBH DHBOJIOLMHU YEJIOBEKA: AaBCTPAJIOMUTEKH,
Yenosexk ymenbii, YenmoBek mnpsaMoxomsiui, YeloBeK HEaHIAEPTaIbCKUH,
YenoBek pa3yMHblid. HaxollKu HCKOMAaeMbIX OCTATKOB, BPEMS CYILIECTBOBaHM,
001aCTh pacnpocTpaHeHUs, 00bEM TOJIOBHOTO MO3ra, 00pa3 KU3HH, OpyIusl.

Yenoseueckue packl. OcCHOBHbIE OOJIbIIME pachl:  €BPOIEOMIHAsS
(eBpaszuiickasi), HErpo-aBCTpajiouJHas (SKBaTOpHajibHas), MOHTOJIOUIHAS
(a3uarcko-aMepuKkaHckas). YepTbl MPUCIOCOOJIEHHOCTH  MpencTaBUTENen
YEJIOBEYECKUX PAC K YCIOBHUSAM CYIIECTBOBaHMS. EAMHCTBO YEIOBEYECKUX pacC.
Kpuruka pacusma.

JemoHcTpanum:

[Toptpersl: ®@. Penn, JI. Tlactep, A. M. Onapun, C. Mumnep, I'. FOpu, Y.
JlapBuH.

Tabmunel 1 cxeMbl: «BosHukHoBenne CojiHeUHOM cUCTEeMbI», «Pa3BuTie
OpraHvyeckoro Mwupa», «PacturenbHas kieTka», <«KuBOTHas KIETKay,
«IIpokapuoruueckas kieTka», «CoBpeMeHHasi CUCTEMa OPraHUYECKOro MUpPay,
«CpaBHEHHE aHATOMHYECKHUX YEpPT CTPOCHMSI YEJOBEKAa U YEIOBEKOOOPA3HBIX
00e3bsH», «OCHOBHBIE MeECTa MAJICOHTOJOTHYECKHMX HAaXOJOK IPEIKOB
COBPEMEHHOI0 4YeJoBeKay, «JlpeBHelmue moany», «/Ipesaue moan», «llepBeie
COBPEMEHHBIE JIOAN», «Hen0BeuecKre pach».

O6opynoBanue: Mymspka — «lIpoucxoxknenue  denmoBeka»  (OFOCTBI
aBCTPAJIONUTEKA, MUTEKAHTPONA, HEaHIepTallblla, KPOMAHbOHIIA), CJICMKH WJIN
M300paKE€HUs KaMEHHBIX OpYAHH MEpPBOOBITHOIO YeloBeKa (KaMHU-YONIIEPHI,
pyouna, ckpebna), TEOXpPOHOJOTHMYECKas Tabnwia, KoIeKmus «DopMbl
COXPAaHHOCTH MCKOITA€MBbIX )KMBOTHBIX U PACTEHUIN».

JlabopaTopHble U MPaAKTHYeCKUe PA0OThI:

[IpakTnueckasa padora Ne 1. «M3ydeHue MCKOMaeMbIX OCTAaTKOB pacTEHUM
Y )KMBOTHBIX B KOJUIEKIIUAX.

DKckypeus «IBOMIOIUS OPraHUYECKOro Myupa Ha 3emiie» (B €CTECTBEHHO-
HAy4YHBIN WM KpaeBeTUECKU My3el).

Tema 3. Opranu3msl H OKpPYyKAIIAs cpeaa.

OKOJOTHsl Kak Hayka. 3aJayd ¢ pa3lesibl  3KOJoruv. MeToasl
AKOJIOTMYECKUX MCCIIeIOBAaHUN. DKOJIOTMUYE€CKOE MUPOBO33PEHHE COBPEMEHHOTO
YeJoBeKa.



Cpenbl oOMTaHUsS OPraHMW3MOB: BOJIHAs, HA3€MHO-BO3AYyIIHAs, IOYBEHHAS,
BHYTPUOpPraHU3MEHHas.

Okonornyeckue ¢akropbl. Kiaccudukarus 5KOIOrHYecKUx (HaKTOPOB:
abuoTtnyeckue, OMOTUYECKHE M AHTPOIOreHHbIE. J[eMCTBHE 3KOIOTMYECKUX
(baKkTOpOB HAa OPTraHU3MBI.

AOGuoTnueckue (bakTops: CBET, TEeMIIeparTypa, BJIAYKHOCT.
®dotonepuoausm. IlpucnocobsieHus opraHu3MOB K ACHCTBUIO aOMOTHYECKHUX
dakTopoB. bronornueckrue puTMBI.

buotnyeckue  ¢aktoppl. Buasl  OMOTHYECKHMX  B3aMMOJICHCTBUIA:
KOHKYpPEHIIMS, XHUIIHUYECTBO, CcuUMOMO3 u ero Qopmel. IlapazuTtusm,
KOoTepalus, MyTyaln3M, KOMMEHCAIM3M (KBapTUPAHCTBO, HAXJIEOHUYECTBO).
AMeHcanu3M, HEUTpanu3M. 3HauCHHE OWOTHYSCKHX B3aUMOJSHCTBHI IS
CYILECTBOBAHUSI OPTaHU3MOB B MPUPOJHBIX COOOIIECTBAX.

DKOJIOTUYECKUE XapaKTepUCTUKHU mnonyiasiuuu. OCHOBHBbIE TOKa3aTenu
MOMYJISILNN: YHUCICHHOCTh, IUIOTHOCTB, POXKIAEMOCTb, CMEPTHOCTb, IPHPOCT,
Murpanus. JnHaMmuka 4yucIeHHOCTH MONYJISIUY U €€ PEeTyIIsLUs.

JdeMoHCcTpanuu:

[Toptpetsl: A. 'ymOonbar, K. @. Pynse, O. I'ekkerns.

Tabmuuet u cxembl: kapra «[Ipupognsie 30861 3eminy», «Cpeabl 0OuTaHus
opranu3MoBy, «®Doronepuoguzm», «llonmynsuun», «3aKOHOMEPHOCTH POCTa
YUCJICHHOCTH NMONYJAIUU UHPYy30pun-TyPenbrny, «llumieBbie nemnm».

JlaGopaTopHble M IpakTU4ecKne padoThbI:

JlabopatopHas padota Ne 3. «Mopdonornyeckue 0COOEHHOCTH PAaCTEHUM
13 pa3HBbIX MECT OOUTAHUS.

JlabopatopHasi padora Ne 4. «BnusHue cBera Ha pPOCT M PaA3BUTHE
YEPEHKOB KOJIEYCay.

[IpakTnueckas padbora Ne 2. «[loacy€T MIOTHOCTH MONYJSUUNA pa3HbIX
BHUJIOB PACTECHUIN».

Tema 4. CooOuiecTBa M 3K0JIOrHYECKHE CHCTEMBbI.

Coo0uiecTBO opraHu3MoB — OuoleHo3. CTpyKTypbl OMOIIEHO3a: BUA0Basi,
IpOCTpaHCTBeHHAs, Tpoduueckas (mumieBas). Bunbi-nomunantel. CBsizu B
OuornEeHo3e.

DKOJIOTUYECKHE CHUCTeMBbI (dKocucTeMbl). [loHsiTHe 00 »KOcHCTeME U
ouoreornieHoze. DOYHKIMOHAIbHBIE KOMIIOHEHTBI 3KOCHCTEMBI: TPOIYLIEHTHI,
KOHCYMEHTBI, peAyleHTbl. KpyroBopor BelIeCTB U TMOTOK DSHEPruud B
skocucteme. Tpoduueckue (MUIIEBbIE) YPOBHU dKOCUCTEMBI. [IHIleBbIE LIETIH U
cetu. OCHOBHBIE TIOKa3aTelIM DSKOCHUCTEMBI: Ouomacca, MPOTYKIHS.
DKOJOrMuecKue MUPaMHJIbL: MPOIYKIIUU, YUCICHHOCTH, Onomaccel. CBoiCTBa
AKOCUCTEM: YCTOMYUBOCTH, CAMOpEryJysiius, pazputrue. CykieccHus.

[IpuponHble 3KOCUCTEMBL. JKOCHCTEMBI O03€p M peK. OIKocucreMa
XBOWHOI'O WJIY HIUPOKOJIMCTBEHHOT O JIECA.

AHTpPOIIOT€HHBIE AKOCUCTEMBI. ATPOIKOCUCTEMBI. Y POOIKOCUCTEMBI.
buonorunueckoe u X031MCTBEHHOE 3HAUEHHUE arpOIKOCUCTEM U YPOOIKOCHCTEM.

buopaznoobpasue kak ¢akTop yCTOMUMBOCTH 3KocucTeM. CoxpaHeHHUE
OMOJIOrMYECKOro pasHooOpa3us Ha 3eMIle.

VYuenue B. W. Bepnaackoro o 6uocdepe. I'panuiipl, coctaB U CTPyKTypa
ouocdepsl. Kupoe BemiectBo U ero (yHkiuu. OcodbeHHocTH Ouochepsl Kak
rI00abHON 2KOcHCTeMbl. J[MHaMudeckoe paBHOBecHe U oOpaTHasi CBA3b B
ouocdepe.

KpyroBopoTsl BemiecTB M OMOT€OXMMHYECKHE IHUKIBI AJIEMEHTOB
(yrnepona, a3ota). 30HAIBHOCTH OMocdeprsl. OCHOBHBIE OMOMBI CYIITH.



YenoeuectBO B Ouocdepe 3emiid. AHTPOINOT€HHbIE HW3MEHEHHUS B
ouocdepe. I'modanbHBIE SKOJIOTMYECKUE MTPOOTEMBI.

CocymecTBoBaHue IPUPOJIBI " YeJI0BEYECTBA. Coxpanenue
OuopazHooOpa3usi Kak OCHOBa  ycTolumBocTH  Ouocepsl. OcHoBa
PaIMOHATILHOTO YIPaBJIEHUS! MPUPOJHBIMU PECYpPCAMH U MX HUCHOJb30BAaHHUE.
JlocTkeHust OMOJIOTHH M OXpaHa IPUPOJIBI.

JlemoHcTpaum:

IToptpetsr: A. JIxx. Tencnu, B. H. Cykaués, B. . Bepuanckuii.

Tabmuub! u cxemsl: «l[lumessie nenuny», «bHoOIEHO3: COCTaB U CTPYKTYpay,
«IIpuponubie coobuiectBay, «llenu nutanusy, «IKonoruueckas MUPaMHay,
«buocepa u  denoBek», «IKocUCTeMa MIMPOKOIMCTBEHHOI'O  JIECA»,
«9KocucTtemMa XBOWHOro iJeca», «buoLeHO3 BogoéMay, «ATpOLIEHO3Y,
«IIpumepHbIE aHTPOINOTr€HHBIE BO3JACHUCTBUS Ha MPUPOAY», «BaxHenmme
VMCTOYHUKH 3arpsi3HEHUs BO3AyXa M T'PYHTOBBIX Boa», «llouBa — BakHeumas
coctaBisitonias O6uocgeps», «PakTopel Aerpagauuu mouBy, «[lapHUKOBBIA
apdexry, «DakTOpbl PaAAMOAKTUBHOIO 3arpsizHeHHs Ounochepsr», «OOmas
CTpyKTypa 6uocdepni», «Pacnpoctpanenue xxu3Hu B Ouocdepe», «O30HOBBIN
sKkpaH ouochepr», «kKpyrosopor yriepoaa B 6uochepe», «KpyroBopor azora B
IPUPOIE.

O6opynoBanue: MoJienb-anruiuKanus « TunuyHeie OMOLEHO3bI», repOapuit
«PactutensHble  cooOmiecTBa», Kouiekuuu  «buoneHnos», «Bpenurenu
BAXHEUIINX CEIIbCKOXO3UCTBEHHBIX KYIbTYp», TepOapuu U  KOJUIEKIIHH
pacTeHUl W JKUBOTHBIX, IPUHAJICKAIINE K PA3HBIM HKOJOTMUYECKUM TPYIIaM
onHoro Buaa, KpacHas knura Poccuiickoii @eaepauuu, HW300paxeHus
OXpaHSAEMBbIX BUJIOB pacTeHuit u YKUBOTHBIX.



IUIAHUPYEMBIE PE3VYIJIbTATBI OCBOEHUA TIPOI'PAMMDBLI 11O
BMOJIOTMKM HA BA30BOM YPOBHE CPEJHEI'O OBIIEI'O
OBPA30OBAHNIA

Cornmacio ®I'OC COO, ycraHaBnuBarTCs TpeOOBaHUS K pe3yJbTaTaM
OCBOCHHUS OOYyYalIIUMHUCSI MPOrpaMM CpeIHero oOImero oOpa30BaHMS:
JMYHOCTHBIM, METAPEIMETHBIM U TTPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType TMYHOCTHBIX PE3yNbTaTOB OCBOEHUs npeamera «buomorusy»
BBIJICTICHBI  CIIEAYIOIIME  COCTaBISIOLIME:  OCO3HAHUE  OOy4YaIOUIUMUCS
POCCUICKON Tpa)KJaHCKOW HWIEHTHUYHOCTH — TOTOBHOCTH K CaMOpPAa3BUTHIO,
CaMOCTOSITETLHOCTH M CaMOOIIPEACIICHUIO, HAJIU4Yhe MOTHBAIMM K OOYYEHUIO
Ouooruy, 1eJeHanpaBIeHHOE Pa3BUTHE BHYTPEHHUX YOEXKICHUN TUYHOCTH Ha
OCHOBE KJIOYEBBIX IIEHHOCTEW M HCTOPUYECKHX TPAJULMUN  pa3BUTHUSA
OMOJIOTUYECKOTO  3HAHMWS, TOTOBHOCTh M  CHOCOOHOCTh  OOy4YarOIIUXCA
PYKOBOJICTBOBAaTbCS B CBOEW  JIEATEIBHOCTH  IIEHHOCTHO-CMBICIIOBBIMU
YCTAaHOBKaMH, MPUCYIIUMH CUCTEME OHMOJIOrMYecKOro oOpa3oBaHUs, HAIMYUE
HKOJIOTMYECKOr0 IMPAaBOCO3HAHUS, CIOCOOHOCTH CTaBUTh LEJIM U CTPOUTH
KU3HEHHbIC TUIAHBI.

JIM4HOCTHBIE pe3yabTaThl OCBOCHHUS NpeaMeTa «bHoIorus» JOCTUrarTCs
B €IMHCTBE Y4YeOHON M BOCHUTATENIBHOW JESATEIILHOCTH B COOTBETCTBUU C
TPAIULIMOHHBIMU  POCCUUCKHUMH  COLUUOKYJIBTYPHBIMH, HCTOPUYECKHUMHU U
JTyXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU, TPUHATHIMHU B OOIIIECTBE MIPABHIIAMU U
HOpMamMH  TIOBEJEHUS U  CIIOCOOCTBYIOT  TMpoOIleccaM  CaMOIlO3HaHMS,
CaMOBOCIIMTAHMS U CAMOPA3BUTHUSA, Pa3BUTUSI BHYTPEHHEH MO3WIMH JIUYHOCTH,
NaTpUOTU3MA, YBAXKEHUS K 3aKOHY M MPABOIMOPSAIKY, YEIOBEKY Tpylda U
CTapIIeMy TIOKOJICHHIO, B3aMMHOTO YB@)KEHHS, OEpPEKHOTO OTHOLIEHUS K
KyJIbTYPHOMY HaClI€UI0 U TPAAUIUSAM MHOTOHAIIMOHAJIBLHOTO Hapoja
Poccuiickon @enepannu, Npupoae U OKPYKAIOLIEN cpeae.

JIuuHOCTHBIE pe3yNabTaThl OCBOGHMs y4deOHOro mnpeamera «buonorusy»
JNOJKHBI ~ OTpakaTb ~ T'OTOBHOCTb M CHOCOOHOCTH  OOyYaroumuxcs
PYKOBOJICTBOBAaThCS  C(HOPMUPOBAHHOW BHYTPEHHEW TMO3WIUEH JIMYHOCTH,
CHUCTEMOH IEHHOCTHBIX OpPUEHTAIMil, O3UTUBHBIX BHYTPEHHHUX YOCKIACHUIA,
COOTBETCTBYIOLIMX TPATUIMOHHBIM LEHHOCTSIM POCCHUHCKOrOo  OOIEeCTBa,
pacIlMpEeHUEe IKU3HEHHOI'O OIbITa W ONbITa JEATEIBHOCTH B MpOILECCE
peain3alMyi OCHOBHBIX HAIlpaBJIEHUI BOCIHUTATEIbHON NEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpakIaHCKOro BOCIUTAHMA:

ChOPMUPOBAHHOCTh ~ TPAXKIAHCKONM  TO3WUIMKA  OOYYaromierocs  Kak
aKTUBHOT'O U OTBETCTBEHHOTI'O 4JIeHa POCCUIMCKOI0 OOIIECTBA;

OCO3HAHHME CBOMX KOHCTUTYLHOHHBIX MpaB M OOA3aHHOCTEH, yBaKEHUE
3aKOHA U MMPaBONOPAIKA;

TFOTOBHOCTb K COBMECTHOM TBOPYECKOH IEATEIBHOCTH IIPU CO3JaHUN
y4€0HBIX TPOEKTOB, PEILICHNN YY€OHBIX U MMO3HABATENbHBIX 33/1a4, BHIITOJIHEHUH
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTh OMNPEAEATh COOCTBEHHYIO MMO3ULHMI0 IO OTHOLICHUIO K
SBJICHUSIM COBPEMEHHOM KM3HU U OOBACHATH €€,



YMEHHUE YYUTHIBATh B CBOMX JEHCTBHUIX HEOOXOAUMOCTh KOHCTPYKTUBHOI'O
B3aMMOJICHCTBUS JIIOJIEH C Pa3HBIMHU YOEKIECHUSMH, KyJbTYPHBIMU LIECHHOCTSMHU
Y COLIMAIIbHBIM IIOJIOKEHHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B IMPOLECCE COBMECTHOI'O BBINOJHEHUS
y4eOHBIX, MO3HABAaTEIbHBIX M HCCIEAOBATEIbCKUX 3a7ad, YBAXKUTEIBHOIO
OTHOILIEHUS K MHEHHUIO OIIOHEHTOB NpU OOCYKIEHHHM CHOPHBIX BOIPOCOB
OMOJIOTUYECKOT0 COJIEPIKAHMS;

TOTOBHOCTb K TYMAaHUTAapHOW M BOJIOHTEPCKOM AESTEIbHOCTH;

2) NaTpMOTHYECKOr 0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTD POCCUHCKOU TPaXKIaHCKON UIECHTUYHOCTH,
NaTPUOTU3MA, YBAXKEHHUS K CBOEMY HApOJy, YYBCTBA OTBETCTBEHHOCTH MeEpe.l
Ponuuou, ropmoctu 3a cBOM Kpail, cBOO PonuHy, CBOM S3BIK U KYJBTYDY,
IIPOLIOE ¥ HACTOALLEE MHOTOHALlMOHAIBHOr0 Haponaa Poceun;

LIEHHOCTHOE OTHOLIEHHE K MPUPOJHOMY HACJIECIUI0 MW IAMSITHUKAM
MPUPOABI, JTOCTHKEHUSIM Poccum B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX,
TpYyAe;

CHOCOOHOCTh OIIEHMBATh BKJIAJ POCCUICKUX YUEHBIX B CTAHOBIICHUE U
pa3BuTHE OMOJOrMM, MOHUMAaHHUS 3HAYCHHs] OUOJIOTMH B TO3HAHWU 3aKOHOB
IPUPOJBL, B KU3HU YEJIOBEKA U COBPEMEHHOI'O OOIIECTBA;

uzeiHas yoexKJEHHOCTh, TOTOBHOCTh K CIIY)KEHHIO U 3amuTe OTeuecTsa,
OTBETCTBEHHOCTH 32 €r0 Cy/bOY;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHMS:

OCO3HAHME JTyXOBHBIX LIECHHOCTEN POCCUICKOI0 HApOa;

c(hOpMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMS, ITUYECKOTO MOBE/ICHHUSI;

CHOCOOHOCTh OLEHUBATh CUTYAlMIO U MPUHUMATh OCO3HAHHBIE PELICHMUS,
OPUEHTUPYSCh HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

OCO3HAHME JJUYHOTO BKJIa/1a B IOCTPOCHHUE YCTOMUYMBOIO OyaYIIETO;

OTBETCTBEHHOE OTHOIIEHUE K CBOMM POJIMTENSM, CO3JaHUIO CEMbU Ha
OCHOBE OCO3HAHHOI'O ITPUHATUS LIEHHOCTEN CEMENHOM KU3HU B COOTBETCTBHUHU C
TpaauuusiMu Hapo10B Poccun;

4) 3¢cTEeTHYeCKOro BOCIIUTAHUSA :

ACTETUYECKOE OTHOIIEHHE K MHUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOr0 TBOPUECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOILICHHUIA;

NOHUMAHUE HMOLMOHAJIBHOIO BO3ICHCTBUS KUBOW NPUPOABI U €€
LIEHHOCTH;

TOTOBHOCTb K CAMOBBIP&JKEHHIO B Pa3HBIX BHUJIAX MCKYCCTBA, CTPEMIICHUE
MPOSABIIATH KAUeCTBA TBOPUYECKOM JIMUHOCTH;

S) ¢pusnyeckoro BocnuTaHusi, GOpMHUPOBAHHUSA KYJIbTYPHI 310POBbs H
3MOLMOHAIBHOI0 0JIAT OIOJIYYHS:

MOHMMAaHUE W peain3alusl 3A0pOBOTO0 M 0Oe3omacHOro obpasa >KU3HU
(310pOBOE  NHUTaHWE, COOJIIOJICHHE TWTHEHUYECKUX TMpPaBUIl U HOPM,
cOaJaHCUPOBAHHBIA PEXHUM 3aHATUA U OTAbIXa, peryisipHas (Qundeckas
AKTUBHOCTB), OEpEKHOro, OTBETCTBEHHOTO W KOMIIETEHTHOIO OTHOILIEHUS K
COOCTBEHHOMY (PM3HUYECKOMY U TICUXHUYECKOMY 3/I0POBBIO;

NIOHUMAHUE LIEHHOCTU IPaBUJ WHIUMBHUIYAJIBHOIO M KOJUIEKTUBHOI'O
0€30MacHOro0 MOBEACHHUS B CUTYaLMSIX, YIPOXAIOLIUX 3J0POBBI0 U JKU3HU
HOAEH;

OCO3HAHME  TOCIHEACTBUA M  HENPHUATUS  BPEOHBIX  IPUBBIYEK
(ynorpe0OeHus aJKoroJisg, HAPKOTUKOB, KYPEHUS);

6) TPy10BOro BOCIIUTAHUS:

TOTOBHOCTH K TPYAY, OCO3HAHHE 1IEHHOCTU MaCTEPCTBa, TPYAOJI00uE;



TOTOBHOCTh K AKTUBHOW NIESITEILHOCTH TEXHOJIOTHYECKOW M COLMAIbHOU
HaIpaBJIEHHOCTH, CIIOCOOHOCTH WHUITUUPOBATH, MIJIAHUPOBATh u
CaMOCTOSITEJIbHO BBINOJIHATh TaKYIO IESITEIbHOCTB;

UHTEpPEC K pa3iuyHbIM cdepaM NpoPEecCHOHATBHON AesTEIbHOCTH,
YMEHHE COBEpLIaTh OCO3ZHAHHBIN BHIOOP Oynyliei npodeccuu u peaim30BbIBaTh
COOCTBEHHBIE )KU3HEHHBIC TJIAHBI,

TOTOBHOCTh W CIOCOOHOCTh K OOpa30BaHUIO M CamMOOOpa30BaHUIO Ha
MPOTSHKECHUU BCEU JKU3HU,

7) 3K0JIOrM4€eCKOro BOCIUTAHUSA:

AKOJIOTUYECKHU I1eJIECO00pPa3HOE OTHOIIEHUE K MPUPOJAEC KaK HCTOUHHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYyIIeCTBOBAHUSI;

MOBBIIIIEHWE YPOBHS JKOJIOTMYECKOW KYJIbTYPHl: MPUOOPETEHUE OMBITA
IJJAHUPOBAHUS TIOCTYNIKOB M OLEHKM HX BO3MOMKHBIX IIOCIEACTBUNA IS
OKPYKAIOIIEH CPEBI;

OCO3HaHHE TI00ATHHOTO XapakTepa IKOJIOTHUECKUX MPoOIeM U MyTel hX
peuieHus;

CIIOCOOHOCTh HCIOJIB30BaTh NPHUOOpETaeMble TpPU W3YyYEHUU OUOJIOTUU
3HaHWST W YMEHHsI TIPU PEIICHUH MPOOJeM, CBSI3aHHBIX C PpalliOHATBHBIM
IPUPOJIONOJIb30BaHUEM  (COOJIIOJICHHE TIpaBUJl  TOBEJIEHUS B  MPUPOJE,
HaIlPaBJICHHBIX HAa COXPAHEHUE PABHOBECUS B JKOCHCTEMAX, OXPaHy BHUJIOB,
AKOCUCTEM, OOChEpPHI);

AKTUBHOE HENPUATHE ACHCTBUM, NPUHOCIIINX BpPEIl OKPYKaIOIIEi
IPUPOTHOM cpejie, YMEHHUE MPOTHO3UPOBATH HEOIATOMPUSTHBIE SKOJIOTUYECKUE
MOCJIEICTBUSA MPEANPUHUMAEMBIX ICUCTBUHN U MPEJOTBPAILATH UX;

HaJu4Yue pPa3BUTOrO HKOJOTUYECKOTO  MBIIUICHUS, SKOJOTMYECKOMN
KYJbTYpbI, ONbITAa JEATEIBHOCTH HKOJOTMYECKOW HaIpPaBICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCA UMHU B MTO3HABATEIbHON, KOMMYHUKATUBHOW U COLIMATIbHOM
NpaKTUKE, TOTOBHOCTHU K YYaCTHUIO B IMPAKTHYECKONM JEATEIbHOCTU
AKOJIOTUYECKON HAaIPaBJIECHHOCTH;

8) HeHHOCTH HAYYHOr 0 NMO3HAHUS:

c(hOpMUPOBAHHOCTH MUPOBO33PEHHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKA M OOIIECTBEHHOW MPAKTUKHU, OCHOBAHHOTO Ha JUAJIOTE
KYJbTYp, CIOCOOCTBYIOILIETO OCO3HAHHIO CBOETO MECTa B MOJMKYJIbTYPHOM
MHUpE;

COBEPIIIEHCTBOBAHHE S3BIKOBOW M UUTATENICKON KYIbTYphl KaK CpeICTBa
B3aMMOJICHCTBUS MEXAY JIFOIbMU U IMO3HAHUS MUPA;

MOHNUMAaHuEe crhernuuK OUOJOTHH KaK HAyKd, OCO3HaHWs €€ poJii B
dbopMUpOBaHUYU PAIMOHATHFHOTO HAYIHOTO MBIIIUICHHS, CO3JJaHUU IEJIOCTHOTO
IPEJICTABIICHUsI 00 OKPY)KAIOIIEM MHUPE KaK O €IUHCTBE MPHUPObI, YEIOBEKA U
OOIIeCTBA, B MO3HAHWM TMPHUPOIHBIX 3aKOHOMEPHOCTEH W PpeIIeHUU MpodiieM
COXpaHEHHUS TPUPOJHOTO PABHOBECHS;

yOeXKAEHHOCTh B 3HAYMMOCTH OUOJIOTHH JJIsl COBPEMEHHOW ITUBUIIN3AIIAN:
o0ecrieueHns: HOBOTO YPOBHSI Pa3BUTUSI MEIMIIMHBI, CO3JJaHUE TEPCIIEKTUBHBIX
OMOTEXHOJOTUW, CIIOCOOHBIX peliarb PECypCHble MPOOJIEMBbl  Pa3BUTHS
YEJIOBEYECTBA, MOMCKA MyTel BBIXO/1a U3 TJI00ATBHBIX SKOJIOTUYECKUX TTPodiieM
u oO0ecreueHuss TMepexoJa K YCTOMYMBOMY pa3BUTUIO, PALMOHAILHOMY
UCIIOJIb30BAHUIO MPUPOIHBIX PECYpPCOB M (HOPMUPOBAHUIO HOBBIX CTAHIAPTOB
KU3HHU;

3aMHTEPECOBAHHOCTh B TOJYYEHUM OHUOJIOTMYECKUX 3HAHUU B MEIAX
MOBBIIICHUST OOIIEeH KyJbTYpbl, €CTECTBEHHO-HAYyYHOM TIpPaMOTHOCTH, Kak



COCTaBHOM  4YacTW  (PYHKIIMOHATBHOM  TPaMOTHOCTH  OOydYarouiuxcs,
dbopMUpyeMoii pyu U3Y4EHUU OUOJIOTHH;

NIOHUMAHUE  CYIIHOCTH  METOJOB  IIO3HAHMS, HCIOIb3YEMBIX B
€CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh IMOJIy4aeMble 3HAHUS IS
aHanM3a U OOBSICHEHUS SIBJICHUN OKPYXAIOLIEro MUpA U MPOUCXOASAIINX B HEM
U3MEHEHUH, YMEHUE JeflaTb 0OOCHOBAHHBIE 3aKJIFOUEHUS Ha OCHOBE HayYHBIX
(haKkTOB M UMEIOIIUXCS JAHHBIX C LEJIbIO TOTYYEHHUS TOCTOBEPHBIX BHIBO/IOB;

CIIOCOOHOCTh CaMOCTOSITEIbHO MUCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS IS
peleHust IpodJieM B pealbHbIX )KU3HEHHBIX CUTYaIUsX;

OCO3HAHME LIEHHOCTU HAy4YHOH JESTENbHOCTH, TOTOBHOCTh OCYLIECTBIISIThH
IPOEKTHYIO U UCCIIEI0BATENLCKYIO IEATeIbHOCTh UHAUBUYaIbHO U B TPYIIIIE;

TOTOBHOCTh M  CIIOCOOHOCTh K  HEMPEphIBHOMY OOpa3OBaHHIO U
caMm000pa30BaHUIO0, K aKTUBHOMY IOJTYYEHUIO HOBBIX 3HAHHMI MO OMOJIOTUU B
COOTBETCTBUU C KU3HEHHBIMU NMOTPEOHOCTSIMHU.

METAINIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHble  pe3yJdbTaThl ~ OCBOGHHMS ~ Y4eOHOro  mpeameTa
«buonorusiy BKIIOYAIOT: 3HAYUMBIC I  (POPMUPOBAHUS MHPOBO33PCHUS
OoOydJaomuxcs  MEXAUCHUIUIMHAPHBIE  (MEXIpPEIMETHbIE)  OOICHAYYHbIC
MOHSTHS, OTPAXKAIOIIKE IEJIOCTHOCTh HAYYHOM KapTUHBI MHUpPAa M CIEHUPUKY
METOJIOB TIO3HAHMS, HCIOJIL3yeMbIX B €CTECTBEHHBIX HayKaxX (BEIECTBO,
SHEPrus, SBJICHHUE, MPOIECC, CUCTEeMa, Hay4dHBIM (HaKT, MPUHIUII, TUIIOTE3a,
3aKOHOMEpPHOCTb, 3aKOH, TEOpHs, HUCCIEeIOBaHWE, HAOIIOJCHUE, HU3MEPEHHUE,
OKCIEPUMEHT U JIPYTux), YHUBEpCAJIbHbIE yueOHbIE  JICUCTBUS
(mo3HaBaTeNbHBIE, KOMMYHUKATUBHBIC, PETYJISTUBHBIE), O0ECNEYNBAIOIINE
dbopmupoBanue (HYHKIIMOHATIHLHOM TPAMOTHOCTH M COIIMAIILHON KOMIIETCHITUU
0o0ydJaromuxcs, CHOCOOHOCTh OOY4YalOIUXCA  MCIOJIb30BaTh  OCBOCHHBIC
MEXKIUCUUIUIMHAPHBIE, MHPOBO33PEHUYECKUE 3HAHUA W  YHUBEpCAJbHbIC
y4eOHBIC IEHCTBUS B MIO3HABATEIHHONW U COITUAIBHON TTPAKTHKE.

MeranpenMeTHbie pe3yJbTaTbl OCBOCHHUSI MPOrpaMMBbl CPEIHETO OOIIEero
00pa30BaHUs JOJKHBI OTPAXKATh:

OBjaeHne  YHUBEPCAJIBHBIMM  Y4eOHBIMH  NO3HABATEJIbHBIMH
AeCTBUAMMU:

1) 6a3oBbI€ JOruYecKHe AeiCTBHUA:

CaMOCTOSITETLHO  (DOPMYAUPOBATh W  AKTYyaJM3UPOBATH  MPOOIEMYy,
paccMmaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUU 3HAHUM MPUEMBI JIOTUYECKOTO MBIIIICHUS
(aHanmu3a, CcHWHTE3a, CpaBHEHUs, KilaccuuKanuu, OO0OOIIEHUS), PACKPBHIBATH
CMBIC]T OHMOJIOTUYECKUX TOHSATUN (BBIAETSATH WX XapaKTEpHbIC MPU3HAKH,
yCTaHABJIMBATh CBA3U C IPYTUMU TOHSATUIMHU );

ONpeNeNsATh LEeNu ACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JOCTHKEHUS, COOTHOCUTH pE€3yJNbTaThl JAESATEIBHOCTA C IOCTaBJICHHBIMU
LETISIMU;

UCIOJIb30BaTh OMOJOTMYECKUE TMOHATUS ISl OOBsICHEHUS (AKTOB U
SIBJIEHUW KUBOW MPUPOIBI;

CTPOUTH JIOTMUYECKUE paCCYXKACHUS (MHAYKTHUBHBIC, JCAYKTHUBHBIC, 10
aQHAJIOTHHU), BBISIBJIATh 3aKOHOMEPHOCTU U MPOTHUBOPEYHUS B PacCMaTPUBAEMBIX
SIBJICHUSIX, (DOPMYITMPOBATH BHIBOJIBI U 3aKITIOUEHUS;



NPUMEHATh  CXEMHO-MOJENbHBIE  CpEACTBAa  JUIsl  IPEJCTABICHUS
CYIIECTBCHHBIX CBSI3€H U OTHOIICHHWI B M3y4aeMbIX OMOJIOTHYECKUX OOBEKTax,
a TakKe TMPOTUBOPEUMH PA3HOIO pPOJa, BBIABICHHBIX B  Pa3lIMYHBIX
WH(OPMAIMOHHBIX UCTOYHUKAX;

pa3pabarbIBaTh IJIaH PELICHUs MPOOJIEeMbl C YUETOM aHAIM3a UMEIOIIMXCS
MaTepUalIbHBIX U HEMATepUAIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHBBI B JI€ATEIbHOCTh, OILIEHUBATh COOTBETCTBHUE
pE3yNbTATOB LIENSM, OLIEHUBATh PUCKHU MOCIIEACTBUM JESTEINbHOCTH;

KOOPAMHUPOBATh W  BBINOJHATH pPabOTy B  YCIOBUSAX pEAIbHOTO,
BUPTYQJIBHOTO M KOMOWHHUPOBAHHOTO B3aUMOICHCTBHS;

pa3BUBATh KPEATHBHOE MBINIJICHUE MTPH PEIICHUH KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCIEI0BATEIbCKHE NeiCTBUS:

BJIQ/JIETh ~ HABbIKAMU  Y4eOHO-HCCIIEIOBATEILCKOM M MPOEKTHOU
NESTEeNbHOCTH, HABbIKAMU  pa3peuieHus 1poOsieM, CIOCOOHOCThIO U
TOTOBHOCTBIO K CAMOCTOATEIHHOMY IMOHCKY METOJIOB PEIICHUS MPaKTHUYECKUX
3aJ1a4, MPUMEHEHHUIO PA3IMYHbIX METOO0B IMO3HAHUS;

UCIOJIb30BaTh PA3JIMYHbIE BUJbI JCSITEIBHOCTH IO MOJYYEHHIO HOBOTO
3HaHWs, €r0 HMHTEpHpeTaly, NpeoOpa3oBaHUIO U MPUMEHEHHIO B YYEOHBIX
CUTYallUsIX, B TOM YKCJIE TIPU CO3J]JaHUU Y4EOHBIX U COLIMANIbHBIX MPOEKTOB;

dbopMupoBaTh ~ HAY4YHBIM  TUN  MBIIUICHUS,  BJIAJETh  HAYYHOU
TEPMUHOJIOTHEH, KIFOYEBBIMU MTOHATUSIMH U METO/IaMU;

CTaBUTh M (OPMYIMPOBaTH COOCTBEHHBIE 3aJladyd B 00pa30BaTEIbHOMN
NESITEIbHOCTU U )KM3HEHHBIX CUTYAlLIUX;

BBISIBIIATh TPUIMHHO-CJICICTBEHHBIC CBSI3U W aKTyaJH3UpOBaTh 3a/aauy,
BBIJIBUraTh TUIOTE3Y €€ pelleHUsl, HaXOAUTh apryMEHTHI JUIsl JI0Ka3aTeIbCTBa
CBOUX YTBEP:)KJICHUH, 337aBaTh MapaMeTpbl U KPUTEPUH PEIICHMUS;

aHAJIM3UPOBATH TMOJIYYEHHBIE B XOJ€ pEIICHUS 3aJaud pe3yibTaThl,
KPUTHUYECKH OLEHUBATh HUX JIOCTOBEPHOCTb, MPOTHO3UPOBATH H3MEHEHHUE B
HOBBIX YCIIOBUSIX;

JaBaTh OIEHKY HOBBIM CUTYAIIMsIM, OIICHUBATh MPUOOPETEHHBIN OIBIT;

OCYILECTBJISITh IIeJICHAIPAaBICHHBIA MOMCK MEpeHoca CPEACTB U CIIOCOO0B
JENCTBUS B MPO(PECCHOHATILHYIO CPENY;

YMETh MEPEHOCUTH 3HAHUS B MO3HABATEIbHYIO M MPAKTUYECKYIO 00JIacTH
KHU3HEACSITETbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JacTel;

BBIJIBUTaTh HOBBIC UJIEU, IIPEJIaraTb OPUTMHAIbHBIE MTOAXO0/IbI U PEILICHNUS,
CTaBHUTb NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE AIbTEPHATUBHbBIE PELICHHS.

3) padora ¢ unpopmanmei:

OPUEHTUPOBATHCS B PA3JIMYHBIX MCTOYHMKAX UHMOpMau (TEKCTe
y4eOHOro mocoOusi, Hay4yHO-TIONYJSIPHOM  JUTepaType, OMOJOTHYECKHX
CIIOBApsIX W CIPaBOYHHMKAX, KOMIBIOTEPHBIX 0a3ax HaHHBIX, B VHTepHeETE),
aHAIM3MPOBATh MH(OPMALMIO PAsiIMYHBIX BHAOB M (OPM IPEICTABICHNS,
KPUTHYECKH OIICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHBOPEUYUBOCTD;

dbopMyIupOBaTh 3aMPOCH U MPUMEHSTH Pa3IMYHbIE METO/BI TIPH MTOUCKE U
orbope Ouonornueckoil uHpoOpMaIMK, HEOOXOAWMON MJii BBINOJIHEHUS
y4eOHBIX 3aJ1ay4;

IpUOOpETaTh OMBIT MCIOIB30BaHUS MHPOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUH, COBEPILIEHCTBOBATh KYJIbTYPY AaKTHUBHOIO  HCIOJIb30BaHUS
Pa3IUYHBIX TTOMCKOBBIX CHCTEM;



CaMOCTOSITEJIbHO ~ BBIOMPATh ONTUMAJIbHYIO (OpMY MPEACTABICHUS
Ouonormyeckoil uHpopmanuu (cxeMmbl, TpaduKu, AUATPAMMBI, TAOJIUIBI,
PUCYHKH U JAPYTOE);

UCIIOJIb30BaTh HAy4HbIA SI3bIK B KA4eCTBE CpEACTBA Ipu padoTe ¢
Ouonormyeckoil uHGOpMaLME: NPUMEHITh XUMHYECKUE, (QU3NYecKue u
MaTEeMaTUYECKUE 3HAKU U CUMBOJIBI, (hOpMyJsibl, aOOpeBUuaTypy, HOMEHKIIATYPY,
UCIIOJIb30BaTh M MNpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHUE  CpENCTBa
HarJIsITHOCTH;

BJaJ€Th  HaBbIKAMU  paclo3HaBaHUS M 3allUTHl  HWH(OpManuu,
UH(OPMAIIMOHHON 0€30MaCHOCTH JTUYHOCTH.

OgJ1aieHHe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMHY J1€ICTBHSIMH:

1) oburenme:

OCYIIECTBJIATh KOMMYHHMKAllMd BO BceX cdepax IKHU3HU, AaKTUBHO
y4acTBOBAaTh B JMAJIOTE€ WJIM JIUCKYCCHUHU IO CYILIECTBY OOCYKJIaeMON TeMbl
(ymMeHue 3agaBaTh BONPOCHI, BBICKA3bIBaTh CYXAEHUS OTHOCUTEIBHO
BBITIOJTHEHUS TIpe/IjlaraéMon 3a/1aud, yYUThIBATh MHTEPECH U COTIACOBAHHOCTh
MO3UIUHN JPYTUX YYACTHUKOB JIMAJIOTa UM TUCKYCCUN);

pacro3HaBaTh HeBepOalbHBIE CpEACTBA OOIICHMS, MOHMMATh 3HAYCHHE
COLIMAJILHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUSI KOH(MIMKTHBIX CUTYallUi,
YMETb CMST4aTh KOH(JIUKTHI U BECTU MEPETOBOPHI;

BJIQJIETh PA3JIMYHBIMU CIIOCOOAMU OOIIEHMS U B3aMMOJICHCTBUS, IOHUMATh
HaMEpeHUsl JpPYrux JIOAEH, MpOSABIATh YBAKUTENBHOE OTHOLIEHHE K
coOeceTHUKY U B KOpPEKTHOU (hopMe (HopMyIHpoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO U JIOTMYHO U3JIAraTh CBOK TOYKY 3PEHUS C MCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJCTB.

2) COBMeCTHAsI 1eATeIbHOCTD:

NOHMMATh U HWCHOJNb30BaTh  NPEUMYIIECTBA  KOMAaHAHOM U
WHIUBUYaTbHON PaOOThl TMpPU  PEHICHHH OHOJOTUYECKOW  MPOOJIEMBI,
000CHOBBIBATH HEO00XOIMMOCTh MIPUMEHECHUS IPYIIIOBBIX dbopm
B3aMMO/JICHCTBUSA MPU PEIICHUU Y4eOHOH 3a7auH;

BbIOMpAaTh TEMATHUKy M METOJbI COBMECTHBIX ACUCTBUN C y4€TOM OOLIUX
MHTEPECOB U BO3MOXKHOCTEH KaXkJI0r0 YjieHa KOJUIEKTHBA,

NpUHUMATh €I COBMECTHOM JESTENbHOCTH, OpPraHU30BbIBATH U
KOOPAVMHHUPOBATh ACUCTBUSA IO €€ JOCTHUKEHHIO: COCTaBJISITh IUIAH JIEMCTBHM,
pacrpenensiTe pojid C y4€TOM MHEHUH YYaCTHUKOB, OOCYXIaTb PE3yibTaThl
COBMECTHOU padOThI;

OLICHMBAaTh KA4ye€CTBO CBOEr0 BKJIAJa M KaXXJOr0 y4aCTHHKA KOMAHJbl B
o01mi pe3yapTaT Mo pa3padOTaHHBIM KPUTEPHSIM;

npenjaratb HOBBIE MPOEKThI, OLICHUBATh HJEU C TO3UIIMU HOBHU3HHBI,
OPUTHMHAIBHOCTH, IPAKTUYECKON 3HAUMMOCTH;

OCYILECTBJIATh IO3UTHBHOE CTPATETHMYECKOE IOBEACHHE B Pa3IUYHBIX
CUTYaIUsIX, IPOSBISTH TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIUATHBHBIM.

OBgJ1aieHHe YHUBEPCAIbHBIMH PeryJIATUBHBIMH AeHCTBUAMMU:

1) camoopranu3amnusi:

UCIOJb30BaTh OMOJOrMYECKUE 3HAHUS JUIsl BBISBICHUS NpoOJIeM U HX
pelIeHus B )KU3HEHHBIX U YYEOHBIX CUTYAIHSIX;

BbIOMpAaTh Ha OCHOBE OMOJIOTMYECKMX 3HAHHMI LEIEBbIE U CMBICIOBBIE
YCTaHOBKHU B CBOUX JICUCTBUSAX M MOCTYIKAX [0 OTHOIIEHUIO K KUBOM MPUPO/IE,
CBOEMY 3JI0POBBIO U 3I0POBbIO OKPYKAIOIIUX;



CaMOCTOSITEJIbHO ~ OCYILIECTBIISATh ~ IMO3HABATEIbHYIO  JAESITENbHOCTb,
BBISIBJISITH MPOOJIEMBI, CTaBUTh W (OPMYIHPOBATH COOCTBEHHBIE 33Jaud B
00pa30BaTEIbHON JEATENLHOCTU U KU3HEHHBIX CUTYalIUSIX;

CaMOCTOSITEJIbHO COCTaBJISATh IUIAH PEIICHHS TpoOJieMbl € Yy4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEIMOYTEHUIA;

JIaBaTh OLICHKY HOBBIM CHUTYalUsIM;

pacliupsATh  paMKH  y4eOHOro TmpeaMera Ha  OCHOBE  JIMYHBIX
IPEOYTCHHI;

JenaTb ~ OCO3HAHHBIA  BBIOOP,  apryMEHTHUPOBATH  €ro,  Oparth
OTBETCTBEHHOCTD 3a PELICHUE;

OLICHUBATh IPUOOPETEHHBIN OIBIT;

CocOoOCTBOBaTh (POPMUPOBAHUIO U TMPOSBICHUIO HIMPOKOM 3pyIvLIMU B
pa3HbIX 00JIACTAX 3HAHUW, MOCTOSHHO MOBBIIATH CBOM 00pa30BaTENbHBIN U
KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

J1aBaTh OLIEHKY HOBBIM CHUTYalllsIM, BHOCUTh KOPPEKTHUBBI B IESATEIBbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEIISIM;

BJIaJ€Th HaBBIKAMU TIO3HABATENbHOW pedrexcun Kak OCO3HAHHS
COBEPIIAEMBIX JEUCTBUA W MBICIUTEIBHBIX IPOLIECCOB, UX PE3YIbTATOB H
OCHOBAHMM, UCIIOJIb30BATh MPUEMBI PeIICKCUU JJIsi OLIEHKU CUTYyalluu, BbIOOpa
BEPHOI'O PEIICHMUS;

YMETh OLIEHHWBATh PUCKM M CBOECBPEMEHHO NPHHHMMATh PELICHUS IO X
CHUXEHUIO;

NPUHUMATh MOTHBBI U apryMEHTBHl JPYrUX IpU aHAIM3E PE3yJbTaTOB
NEeATENbHOCTH;

3) npuHsATHE cedsl U APYTUX:

NPUHUMATh ce0sl, MIOHMMAsi CBOU HEJJOCTATKHU U JIOCTOMHCTBA,

INPUHUMATh MOTHBBI W apryMEHTBHl JIPYrUX IpU AHAIM3E PE3yJbTaTOB
NEeSATENbHOCTH;

MpU3HABATh CBOE MPABO U MPABO JIPYTUX HA OLUIUOKU;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3UIMH JPYrOro YyeaoBeKa.

INTPEAMETHBIE PE3YJIbTATDBI

[IpenmeTHbie pe3ynpTaThl ocBoeHus nporpamMmmbl COO mo Ouomoruu Ha
0a30BOM YpOBHE BKJIIOYAIOT crhenupuyeckue sl y4yeOHOro mpeamera
«buonorus» Hay4yHble 3HAHHS, YMEHHUS M CIOCOOBI JEHCTBUN IO OCBOEHHUIO,
MHTEpHpETallud ¥ NpeoOpa30BaHUIO 3HAHUM, BHUABI JIEATEIBHOCTH IO
MOJIYYCHHIO HOBOI'O 3HAHMS M NPUMEHEHUIO 3HAHWM B PA3MYHBIX Y4€OHBIX
CUTyallUsIX, @ TaKKe€ B pPEAIbHbIX >KU3HEHHBIX CHUTYaIUSX, CBA3aHHBIX C
Oouonoruei. B mporpaMmMe mpenMeTHbIE pe3yJibTaThl MPEACTABIEHBI MO rojlaM
o0y4eHus.

[TpenmeTHbIE pe3yabTaThl OCBOEHUS yuyeOHoro npeamera «buonorus» ¢ 10
Kjlacce JTOKHBI OTPAXKaTh:

c(hOpMUPOBAHHOCTh 3HAHMI O MeECT€ M POJU OWUOJIOTUU B CHUCTEME
HAy4YHOrO 3HAHMUS €CTECTBEHHBIX HayK, B (OPMHpPOBAHHM COBPEMEHHOMU
€CTECTBEHHO-HAYYHOW KapTUHBI MUpa U HAyYHOTO MHUPOBO33PEHHS, O BKJIAJE
POCCUICKMX U 3apyOeKHBIX Y4YEHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHH,
(yHKIIMOHAIBHON TPaMOTHOCTH YEJIOBEKa JJIsl PeLIEeHUs )KU3HEHHbIX 33]1a4;



YMEHHUE PacKpbIBaTh COAEpPKAHUE OMOJIOTMYECKUX TEPMHUHOB M MOHATHIA:
KU3Hb, KJIETKa, OpraHu3M, MeTa0oiu3M (OOMEH BEIIECTB M MpEBpaIlCHUE
SHEPruu), TOMEeOCTa3 (CaMOperyssius), YypOBHEBas OpraHU3alUs >KUBBIX
CUCTEM, CaMOBOCIIPOM3BE/ICHUE (peniponykIitus), HACJICACTBEHHOCTb,
U3MEHUYHUBOCTb, POCT U PA3BUTHE;

YMEHHE Hu3JIaraTh OHWOJOTHYECKHE TEOpUuHu (KJIETOYHAasl, XPOMOCOMHasl,
MyTallMOHHAs, LIEHTpaJbHas JOrMa MOJEKYJIApHOH Ouosoruu), 3axoHsl (I
Menpnens, T. Moprana, H. V1. BaBunoBa) u yueHus (0 LeHTpax MHOrooopas3us u
IPOUCXOXKAECHUA KyJIbTypHbIX pacteHudd H. . BaBuiosa), omnpenensite
TPAHUIIBI X IPUMEHUMOCTH K )KUBBIM CUCTEMaM;

YMEHHE BJIaJIETh METOAAaMU HAyYHOTO TTO3HAHUS B OMOJIOrvK: HAOJII0IeHHE
Y OMUCAHUE KUBBIX CUCTEM, IIPOLIECCOB U SIBJICHU, OPraHU3allusl U IPOBEACHUE
OMOJIOTUYECKOTO  DKCIIEPUMEHTA,  BBIIBMKEHUE TUIOTE3bl,  BBIABICHUE
3aBUCUMOCTH MEXAY HCCIEAYEMbIMU BEIUYMHAMH, OOBSICHEHUE MOJYYEHHBIX
pE3yAbTAaTOB, UCIOIb30BAHHBIX HAYYHBIX MOHATHI, TEOPUN U 3aKOHOB, YMEHHE
JienaTh BBIBOABI HA OCHOBAHUU ITOJIYYEHHBIX PE3YyJIbTATOB;

YMEHUE BBIJIETATh CYIIECTBEHHBIE NMPU3HAKU BUPYCOB, KIETOK MPOKAPHUOT
U JYKapHoOT, OAHOKJIETOYHBIX W MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTHU
IIPOIIECCOB: OOMEHA BEIIECTB U MPEBPAICHUS SHEPTHH B KIIETKE, (DOTOCHHTE3A,
IUTACTUYECKOTO0 U JHEPreTMUecKoro oOMeHa, XEeMOCHHTE3a, MUTO03a, Meno3a,
OIUIOIOTBOPEHMS, PAa3MHOKEHUSA, WHJWBHAYAILHOIO pPa3BUTHUS OpraHU3Ma
(oHTOTEHE3);

YMEHHUE MTPUMEHSTH MOTYYCHHbIC 3HAHUS JIJIs1 O0BICHEHUS] OMOTIOTMYECKUX
IIPOLIECCOB U SIBJICHUU, IS PUHATHUSA MPAKTUYECKUX PEUIEHUN B ITIOBCETHEBHON
KHU3HU C LIETbI0 OoOecriedeHHs: Oe30MacCHOCTH CBOETO 3/0POBbSI U 3]10POBbS
OKPY)KaIOIMX JIOJIeH, COONIIOJIEHUST HOPM TPaMOTHOTO TIOBEACHUSA B
OKpY>KaroIlel MpUpOJHON cpejie, MOHUMaHWe HEOOXOIUMOCTH HCIOIb30BaHUs
JTOCTH)KCHUN COBPEMEHHOM OHOJIOTMH W OMOTEXHOJIOTHH JJIsi PaIllMOHAIIBHOTO
PUPOJONOJIb30BAHHUS;

YMEHHME peuiaTh 3JIEMEHTApHbIE T'E€HETUYECKHE 3aJadyd Ha MOHO- U
OUTUOPUIHOE CKpEIIMBaHHE, CLEIUIEHHOE HACJIEIOBaHHE, COCTABISATH CXEMBI
MOHOTHOPUTHOTO CKPEIIMBAHUS JIJISl IPEACKA3aHUsI HACICIOBAaHUS TIPU3HAKOB Y
OpPraHU3MOB;

YMEHHE BBIMIOJIHATH JIAOOPATOpHBIE U MPaKTUYECKUEe paboThl, COOII0AATD
MpaBuiia mpu padoTe ¢ y4eOHBIM U JIAOOPATOPHBIM 000PYIOBAHUEM;

YMEHHE KPUTHUYECKH OLIEHUBaTh M HHTEPIPETHUPOBATH HUH(OOPMAIUIO
OMOJIOTMYECKOT0 COACPKAaHMs, BKIIOYAIOLIYIO IICEBJOHAYYHbIC 3HAHHS U3
pa3NIUYHBIX HCTOYHHMKOB (CpEICTBA MaccoBOM HMHGOpMAIUU, Hay4HO-
HOIYJISIPHBIE MaTEpHalIbl), STUUECKUE aCleKThl COBPEMEHHBIX HCCIEAOBaHUMN B
ouonoruu, MeAUIMHE, OMOTEXHOJIOTUY;

YMEHHUE CO3/1aBaTh COOCTBEHHBIE MHCbMEHHBIE U YCTHBIE COOOILEHHS,
0000mass OMoJOrMYeckyr0 HMHGOPMAIIMI0 W3 HECKOJbKHX HCTOYHHKOB,
IPaMOTHO HCIIONb30BATh MOHATUWHBIN annapar OMOJIOTUH.

[IpeameTHbIe pe3ynbTaThl OCBOCHUS yueOHOro npeamera «buonorus» ¢ 11
Kacce TOJKHBI OTPAXKaTh:

c(hOpMUPOBAHHOCTh 3HAHMI O MeECT€ M pPOJU OUOJIOTUU B CHUCTEME
HAy4YHOTO 3HAHUS ECTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOU
€CTECTBEHHO-HAYYHON KapTHHBI MUPA U HAYYHOIO MHUPOBO33PEHUS, O BKIIAJE
POCCHICKMX U 3apyOeKHBIX Y4YEHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHH,
(G YHKIIMOHAIBHON TPaMOTHOCTH Y€JIOBEKa JUIsl pelIeHUs KU3HEHHbIX 3a/1a4;



YMEHHE PacKphIBaTh COACpPKaHUE OMOIOTHYECKMX TEPMHHOB U TOHATHUU:
BUJI, TOMYJSAIUS, TEHOPOHA, OBOIIOLUMS, JBIXKYIIUE CHIbl ((aKTOPHI)
SBOJIIOLINH, IPUCIIOCOOJIEHHOCTh OpPraHU3MOB, BUJ1000pa3oBaHueE,
AKOJIOTMYECcKUe (PaKTOPhI, IKOCUCTEMA, TPOAYLIEHTHI, KOHCYMEHTBI, PEAYLIEHTHI,
L[eNU MUTaHus, YKOJIOTUYecKasl mupaMuia, OMoreoleHos, ouochepa;

YMEHUE H3JlaraTb OMOJIOTMYECKHE TEOpHH (DBOMIOLMOHHAs Teopus Y.
JlapBrHa, CHHTETHYECKAas TEOpHUsl 3BOJIOLMH), 3aKOHbI U 3aKOHOMEPHOCTHU
(3apoasimieBoro cxonactea K. M. bapa, uepenoBaHusi r1aBHBIX HANpaBiIe€HUN U
nyteii sBomonuu A. H. Ceseprioa, yaenust o 6uocdepe B. . Bepnanckoro),
OTIpeNIeIISITh TPAHUIIBI KX IPUMEHUMOCTH K JKUBBIM CHCTEMaM;

YMEHHE BJIaJIETh METOAAaMU HAyYHOTO TTO3HAHUS B OMOJIOrUK: HAOJI0IeHHE
U OIMCaHME KUBBIX CUCTEM, ITPOLIECCOB U SIBJIICHUHN, OpraHU3alus U IPOBEICHUE
OMOJIOTUYECKOTO  DKCIIEPUMEHTA,  BBIIBMKEHUE TUIOTE3bl,  BBIABICHUE
3aBUCHUMOCTH MEXAY HUCCIEAYEMbIMU BEIUYMHAMH, OOBSICHEHUE MOJY4EHHBIX
pe3yJIbTaTOB, UCIOIb30BAHHBIX HAYUYHBIX MOHATUNA, TEOPUM U 3aKOHOB, YMEHUE
JIeNaTh BHIBOJBI HA OCHOBAHUM TMOJYYEHHBIX PE3YIbTaTOB;

YMEHHUE BBIACIATH CYIIECTBEHHbIE MPHU3HAKU CTPOEHUS OUOJIOTHYECKUX
OOBEKTOB: BHJOB, MONYJSALUWNA, MPOAYLIEHTOB, KOHCYMEHTOB, DEIYLIEHTOB,
OMOreolleHO30B U JKOCHCTEM, OCOOCHHOCTH IMPOIIECCOB: HACIEICTBEHHOU
U3MEHUYMBOCTH, €CTECTBEHHOTO ot0opa, BUJI000pa30BaHus,
MPUCIIOCOOJIEHHOCTH OpPraHU3MOB, JIEUCTBHUSI JKOJOTMYECKMX (DaKTOPOB Ha
OpraHu3Mbl, I[IE€PEeHOCa BEIIECTB U TOTOKAa SHEPrUM B HSKOCHUCTEMAX,
AHTPOTIOT€HHBIX M3MEHEHUN B KOCHCTEMaxX CBOEW MECTHOCTH, KPYroBOpOTa
BEIIECTB U OMOTEOXUMUYECKUX IIUKIIOB B Ouocdepe;

YMEHUE MPUMEHSTh OTYYCHHbIE 3HAHUS JUI1 OObSICHEHUS OMOJIOrMYECKUX
IIPOLIECCOB U SIBJIEHUM, JJIS1 IPUHATHS TPAKTUYECKUX PELICHUN B TIOBCETHEBHOU
KU3HU C LEJbI0 oOecriedeHus: 0e30MacHOCTH CBOErO 3J0POBbS M 310POBbA
OKPY)KalOIIMX JIOJIeH, COONIIOJIEHUST HOPM TIPaMOTHOTO TIOBEACHHUSA B
OKpY’Karollel MpUpOTHON cpesie, MOHUMaHUe HEOOXOJUMOCTH HCIIOJIb30BaHUS
JIOCTHKCHUU COBPEMEHHOM ononoruu IS paLMOHAIIBHOT' O
PUPOJIOTIOIH30BAHMS;

YMEHHE pelaTh 3JIEMEHTapHble OHOJOrMYECKHE 3aJauyH, COCTaBIISATh
CXEMbI IEPEHOCA BELIECTB U SHEPTUU B IKOCUCTEMAX (LIeMH MUTaHUS);

YMEHHUE BBINIOJIHATH JJAOOPATOPHBIE U MPAKTHYECKHE padOThl, COOMI0IATh
MpaBuiia mpu padoTe ¢ y4eOHBIM U J1a00opaTOPHBIM 000PYIOBAHUEM;

YMEHHE KPUTHUYECKH OLIEHUBaTh M HHTEPIPETHPOBATH HH(OOPMAIUIO
OMOJIOTMYECKOT0 COACPKaHMs, BKIIOYAIOUIYIO TICEBOHAYYHbIC 3HAHHS U3
pPa3NIUYHBIX HCTOYHHMKOB (CpEICTBA MaccoBOM HMHQOpPMAIMH, HAyIHO-
NOMYJISIPHBIE  MaTepHalibl), paccMaTpuBaTh TJOOAJbHBIE DKOJIOTMYECKUE
po0JIeMbl COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOLICHUIO K HUM COOCTBEHHYIO
MO3ULHIO;

YMEHHE CO3/7aBaThb COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOIIECHUS,
0000mass Ouojornueckyro HMHGOPMAIMI0O U3 HECKOJbKUX HCTOYHUKOB,
IPaMOTHO WCIIOJIb30BaTh TOHATUHAHBINA amnmapat Ouosoruu.



TEMATHNYECKOE IINTAHUPOBAHUE

10 KIIACC
HaumeHnoBanue KoJsn4yecrBo yacos
Ne DJIeKTPOHHbIE (LM poBbIe)
pa3aesioB U TeM
n/n Bcero IpakTH4ecKne padoTsl o0pa3oBaTeJIbHbIE pecypchl
NMPoOrpaMmbl
1 buonorus kak Hayka 2 05 bu6moreka [{OK https://m.edsoo.ru/7f41c292
XK
2 VIBBIC CHOTEMBL I HX 1 bu6mmoreka [{OK https://m.edsoo.ru/7f41c292
OpraHu3aIus

% -
3 FIMITACCIHI COCTaB 1 8 1 bu6moreka L{OK https://m.edsoo.ru/7f41c292
CTPOCHHUE KJICTKU

XK
4 « I;SECHGHTCHLHOCTB 6 bubmoteka I{OK https://m.edsoo.ru/7f41¢c292
JICTKHU

PasMHOXeHne n
5 WHIUBHIyaTbHOC 5 1 bubmotexa [{OK https://m.edsoo.ru/7f41c292
pa3BUTHE OPraHU3MOB

HaciaencrtBeHHOCTD U
6 N3MEHYHUBOCTD 8 15 bu6moreka IIOK https://m.edso0.ru/7f41c292
OpPraHu3MOB

C .
7 CIICKIHA OPTafH3MOB 3 bu6moreka L{OK https://m.edsoo.ru/7f41c292
OCHOBBI OMOTEXHOJIOTUH

8 PesepBHOE Bpems 1 bubmmorexa [{OK https://m.edsoo.ru/7f41c292

OBILIEE KOJIMYECTBO YACOB

I10 ITIPOTPAMME 34 4



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KITACC

Ne
n/n

HanMmeHnoBanune
pa3aesioB U TeM
MPOrpamMmMsbl

KoanuecTBo 4acoB

Bcero IIpakTnuyeckue padoTsl

JyekTpoHHbIE (LM POBBIE) 00pa3oBaTeIbHbIE
pecypchbl

DBOIIOIIMOHHAS
OHNOJIOTUA

bu6moreka [{OK https://m.edsoo.ru/7f41cc74

Bo3HukHOBEHNE U
pa3BUTHE XKU3HU
Ha 3emMiie

bu6moreka I{OK https://m.edsoo.ru/7f41cc74

Opranusmsl u
OKpy’Karo1nas
cpena

bu6mmoreka [{OK https://m.edsoo.ru/7f41cc74

CooOmiecTBa 1
JKOJIOTUY ECKUE
CUCTCMBI

bubmoteka I{OK https://m.edsoo.ru/7f41cc74

5

PesepBHOE Bpems

bu6moreka [{OK https://m.edsoo.ru/7f41cc74

OBUIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

34 2.5



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

ITIOYPOYHOE IINTAHUPOBAHHME
10 KVIACC

Ne n/m

Tema ypoka

KoaunuecTBo yacoB

DJieKTPpOHHbIE NG poBbIE
o0pa3oBaTesibHbIE pecypchl

11
Beero PaKTHYECKHE
padoThI
bu6moreka [JOK
Buomnorns B cucreme
1 HaVK 1 https://m.edso0.ru/863e6122
y https://m.edsoo0.ru/863e632a
Mertonp! mo3HaHus
SKUBOM MIPUPOJIBI.
[Ipaktuueckas padora No
5 1 «Mcmonp3oBanne L 05 bu6moreka [JOK
Pa3JIMYHBIX METOA OB IIPH ' https://m.eds00.ru/863e6122
W3YYECHUU
OUOJIOTHYECKUX
00BEKTOBY»
Bbuonoruueckue
3 CHUCTEMBI, IIPOLIECCHI U UX 1 bubmorexa HOK
> 11pott https://m.edso00.ru/863e6564
M3y4YeHHU e
XHUMHWYECKUH COCTaB
4 et Bona i 1 bu6moreka [JOK
- oA https://m.edso00.ru/863e674e
MHUHEpaJIbHBIC COH
5 benku. CoctaB u 1 bubmotexa [JOK



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e

CTpoeHue OEJIKOB

https://m.edso0.ru/863e6b72

depMeHTh —
OMoJOrnYecKre
KaTalm3aTophl.
Jlabopatopnas pabota Ne
5 | lsvaenme 05 bu6moreka [JOK
i . ' https://m.edso0.ru/863e6hb72
KaTaJIMTHYECKOM
aKTUBHOCTU (DEPMEHTOB
(Ha mpuMepe aMuIa3bl
WJTM KaTaJas3bl)»
bu6moreka [JOK
7 % LI
HICBOABL. JIITHA https://m.edso0.ru/863e6870
3 HyxnennoBbIe KUCTOTBI. bu6muotexa LIOK
ATO https://m.edso0.ru/863e6d5¢
Ucro eTo,
R Eatimonera 10K
i ) https://m.edso00.ru/863e6e88
Kierounas teopus
10 Knerka kak nemocraas
KUBas CUCTEMA
Crpoenue
9YKapUOTUYECKOM
kierku. JlabopatopHas
bu6moreka [JOK
pabota Ne 2 «3yueHue
11 0.5 https://m.edso00.ru/863e6ff0

CTPOCHHUS KJIETOK
pacTeHuil, )KUBOTHBIX,
rpuboB u OaxkTepuil mox
MHUKPOCKOTIOM Ha

https://m.edso0.ru/863e716¢



https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c

TOTOBBIX
MUKpoIpenapaTax u ux

OITHCaHHUEY
12 OOMeH BeIIecTB Hn bubmorexa [JOK
MeTadoIn3M https://m.edso0.ru/863e766¢
13 ®doTocuHTE3. bubmioreka [IOK
XeMocHHTE3 https://m.edso0.ru/863e7c98
bubmioreka [IOK
14 7
JmepreTcckuii 0oMen https://m.edso0.ru/863e7aae
JKU3HEHHBIN 1K
KJIeTKH. [leneHue
KJICTKH. MUTO3.
JlabopaTopHas pabora Ne
15 3l p6T pHA P 05 bubmmoreka IJOK
(HAbIIOACHHC MATO3] ' https://m.edso0.ru/863e7dc4
B KJIETKaX KOHYMKA
KOpeIlKa JIyKa Ha
TOTOBBIX
MHUKpOTpenapaTax»
Buocunres 6enka.
16 Peakmust MmaTpu4aHOro bubmorexa I[OK
t p https://m.edso0.ru/863e796e
CHHTE3a
17 Tpaucmsusa — bubmotexa LIOK
ouocuuTes Oenka https://m.edso0.ru/863e796e
18 HexkneTtounsie ¢popMmsl bu6muotexa LIOK
YKU3HU — BUPYCHI https://m.edso0.ru/863e7540
19 DopMBbI pa3MHOXKEHHS bu6mmotexa [IOK



https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540

OpraHU3MOB https://m.edso00.ru/863e81b6
https://m.edso0o.ru/863e831e
bu6moreka [JOK

20 Meii

enos https://m.edsoo.ru/863e7f4a

OO6pa3oBanue u

PAa3BUTHUC ITOJIOBBIX

KJICTOK.

O11010TBOpEHHE.

21 H:go HaTT(])s Ifa: I/12160Ta Ne 05 bubmorexa [IOK

patopras p B ' https://m.edsoo.ru/863e81b6

4 «M3yuenue cTpoeHus

IIOJIOBBIX KJICTOK Ha

TOTOBBIX

MHKpOIIpernapaTax»

99 NuauBunyanbHoe bubmotexa [IOK
pa3BUTHE OPraHU3MOB https://m.eds00.ru/863e8436
I'enernka — Hayka o

23 HACJIeACTBEHHOCTH U bubmorexa [IOK

8 https://m.eds00.ru/863e8612

N3MCHUYHNBOCTU

3aKOHOMEPHOCTH

HacJeqOBaHHS

24 HDMHAKOR bu6moreka [JOK

P ] https://m.eds00.ru/863e8878

MonorubpumHoe

CKpEIIMBaHUE

JuruGpuaHoe

95 CKpelllMBaHue. 3aKOH bubmorexa [JOK

HE3aBUCHUMOI'O
HacCIca0BaHus

https://m.edso00.ru/863e89a4



https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4

MIPU3HAKOB

26

CuerneHHoe
HacJIeJIOBaHNE
MIPU3HAKOB.
Jlabopatopnas pabota Ne
5 «M3y4ueHue
pe3yIbTaToB
MOHOTHOPUIHOTO U
JUTUOPUIHOTO
CKPCIUBAHUS Y
JPp0o30(HITBI HA TOTOBBIX
MHUKpOIIpenapaTax»

0.5

bu6moreka [JOK
https://m.edso00.ru/863e8c60

27

I'eneruka momna.
Hacnenosanue
MPU3HAKOB, CIETJIEHHBIX
C ITOJIOM

bu6moreka [JOK
https://m.edso00.ru/863e8c60

28

3MeHYnBOCTb.
Henacnencrsennas
H3MEHYHBOCTb.
JIaGopaTtopHas pabora Ne
6. U3yuenune
MOAU(PUKATMOHH O
H3MEHYHBOCTH,
MOCTPOEHUE
BapHallMOHHOTO psiaa 1
BApUALIMOHHOM KPUBOI»

0.5

bubmioreka [IOK
https://m.edsoo.ru/863e8efe

29

Hacnencrsennas

0.5

Bbu6moreka [JOK



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe

H3MCHYUBOCTD. https://m.edsoo.ru/863e8efe
JIaGopaTtopHas padora Ne
7. «AHanu3 MyTanuit y
JP0o30(HITBI Ha TOTOBBIX
MHUKpOMpenaparax»
bu6moreka [JOK
30 r
CHETHRA AeoBeKa 1 https://m.eds00.ru/863e8d78
Pe3epBHBIN ypOK.
O0001IEeHrE IO TEME
31 «HacnenctseHHOCTD U 1
M3MECHYHBOCTh
OpraHU3MOB)
32 Cenekuus Kak HayKa U L bubmorexa [JOK
npo1iecc https://m.edso00.ru/863e9214
MeTto oc e
33 ceJIZKmI:III/IH I;CTTeizcﬁHHHﬂ 1 buGmorera I[IOK
HHp https://m.edso00.ru/863e9214
JKHBOTHBIX
34 buorexHomorus kaxk . bubmioreka [IOK
OTpacib IPOU3BOJCTBA https://m.eds00.ru/863e9336
OBIIEE KOJIMYECTBO 34 4

YACOB I10 ITPOI'PAMME



https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KITACC

Ne n/m

Tema ypoka

KoaunuecTBo yacoB

JieKTPpOHHbIEe HU(pOBbIE
o0pa3oBareJbHbIE PeCypPChI

I
Beero paKTHYecKHne
padoThbI
1 DBOITIOIUS U METOJIBI €€ 1 bubmmoreka [JOK
N3y4YECHUS https://m.edsoo.ru/863ea20e
Hcropust pa3BuTus
2 [IpeACTaBIEHUI 00 1 Enbmorexa HOK
pel https://m.edso0.ru/863e9570
SBOJIFOLIAHA
bubmuorexa [IOK
3 M
HKPOIBOTOLHA 1 https://m.edsoo.ru/863e9cle
[Monmynsuus kak
dJIeMEHTapHasl SIUHUIIA
BHJIa ¥ DBOJIIOLIUH. B 1OK
HOIHOTEKA
4 J1a0 §) Ne
abopatopras pabota 1 0.5 https://m.edso0.ru/863e99c6
1 «CpaBHEHME BUJIOB T10
Mopdosoruaeckomy
KPUTEPHIO»
BIDKYILIME CHIIBI
; gHeMZ}ﬁa - . Butmorexa [JOK
p https://m.edso0.ru/863e9da4
(hbaKTOPBI) FIBOITIOIUN
6 EcrecTBenHsbIit 0T00p M 1 bu6mmoreka [JOK
ero (hopmel https://m.eds00.ru/863e9ed0



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0

Pe3ynbTaThl 3BOIIOIUAN:
MIPHUCTIOCOOIEHHOCTh
OpPraHu3MOB U
BHJ1I000pa30BaHUE.
JIaGopartopHast pabota Ne
2 «Onucanue
IPUCIIOCOOIEHHOCTH
Oopra"usMa u eé
OTHOCHUTEIBHOTO
XapakTepa»

0.5

bubmioreka [IOK
https://m.edsoo.ru/863e9fde

Hanpasnenus u nytn
MaKpO3BOJIIOLUU

bubmorexa [IOK
https://m.edsoo.ru/863e9cle

HeobOpatumoctb
ABOJIIOLINU

10

Hcropust xu3HM HA
3emMiie 1 METOOEI €6
W3YYECHUS

11

T'unoressl
MPOUCXOXKCHUS )KU3HU
Ha 3emMiie

bubmiorexa [IOK
https://m.edsoo.ru/863ea5a6

12

PaszButHe Xu3Hu Ha
3emuie 1o 3paM U
nepuoaam

bubmioreka [IOK
https://m.edsoo.ru/863eabbe

13

OCHOBHBIE dTAIIbI
3BOJIIOLIUHA
pPacTUTEJILHOTO U

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/863ea8bc



https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc

KUBOTHOI'O MU PA.
[Ipaktuueckas padora No
1 «M3yuenue
HCKOIIAEMBIX OCTaTKOB
pacTeHul U )KUBOTHBIX B

KOJUTCKITUSIX)
14 CoBpemeHnHas cucreMa bu6motexa [IOK
OpPraHUYECKOro MUPA https://m.edsoo.ru/863ea48e
15 DBOIIONUS YelIOBeKa bubmmoreka [IOK
(anTpomorenes) https://m.edsoo.ru/863eac2c
BYDKYIIIAE CHJTBI
16 é}amz o Bubnmorexa LIOK
P https://m.edsoo.ru/863ead44
aAHTPOIIOTEHE3a
17 OCHOBHEIE CTagUHU
SBOJIIOIIMH YeIOBEKA
YenoBeueckue pacel U
18 HPUPOIHBIE afallTalluU bubmorexa LHOK
pHp https://m.edso0o.ru/863eaea2
YyenoBeKa
Pe3epBHBIN ypOK.
O0001IEeHrE IO TEME
19 «BO3HUKHOBEHHE U
pa3BUTHE )KM3HU Ha
3emiie»
20 DKosorust Kak Hayka
21 Cpenpl oOUTaHUS U bubmuotexa [JOK

IKOJIOTUYECKUE (HaKTOPHI

https://m.edsoo.ru/863eafec



https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec

22

AbGuotnueckue GaKkTOphI.
JIaGopaTtopHas padora Ne
3. «Mopdonorudeckne
0COOEHHOCTH pacTeHui
13 Pa3HBIX MECT
OOUTAHHS.
JlabopatopHas pabota Ne
4. «BmusiHue cBeTa Ha
POCT U pa3BUTHE
YEPEHKOB KOJICYCay

0.5

bubmioreka [IOK
https://m.edsoo.ru/863eb10e

23

buotnueckue hakTopbl

bubmuorexa [IOK
https://m.edsoo.ru/863eb348

24

OKOJIOTHYSCKHUE
XapaKTepUCTUKHU
TTOMYJISIIAHN.
[IpakTueckas paborta Ne
2 «ITogcuér mnorHOCTH
TOMYJISIIUNA Pa3HBIX
BUJIOB PaCTCHUIN»

0.5

25

CooOmiecTBa
OpPraHu3MOB —
OHoOIIEHO03

bubmoreka [IOK
https://m.edsoo.ru/863eb46a

26

DKOJOrMYecKrue CUCTEMbI
(?KOCHCTEMBI)

bubimoreka [JOK
https://m.edsoo.ru/863eb46a

27

OCHOBHBIE ITOKA3aTEIN
SKOCHCTEMBI.
DKOJIOTUYECKUE

bubmuorexa [IOK
https://m.edsoo.ru/863eb5fa



https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa

nupamuibl. CBoiCTBa
skocucreM. Cykueccus

28 [IpuponHbie 3KOCUCTEMBI

29 AHTpOIIOr eHHBIE
9KOCHCTEMBI

30 Bbuocdepa — rimobanpHas

3KOCHCTEMA 3EMITA

bu6morexa IIOK
https://m.edsoo.ru/863ebb5e

3aKOHOMEPHOCTH
31 CYILIECTBOBAHMS
ouocdepbl

but6imoreka [JOK
https://m.edsoo.ru/863ebd16

YenoBedyecTBO B

32
ouochepe 3emin

Cocy1iecTBoOBaHHE
33 MPUPOABI U
YeJI0BEUECTBA

bubmiorexa [IOK
https://m.edsoo.ru/863ebale

Pe3epBHBIN ypoOK.
O0006111EHNE TEMBI
34 «CoobmrecTBa 1
DKOJIOTUYECKHE

CUCTEMBI»

OBIIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

34

2.5



https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA

OBA3ATEJIBHBIE YUYEBHBIE MATEPUAJIBI 1JIS1 YYEHUKA

* buosnorus, 10 knacc / [laceunnk B.B., Kamenckuii A.A., Pyomos A.M. u apyrue /ITox
pen. [laceunuka B.B., Akunoneproe o6miectBo «M3marensctBo «IIpocBemenney

* buomnorus, 11 knacc/ Ilaceunuk B.B., Kamenckuit A.A., Pyénos A.M. u npyrue /I1ox pen.

[Taceunuka B.B., Aknmoneproe obmectBo «M3narensctBo «IIpocBemenue»

METOINYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA

HOUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

Poccuiickas anekrponHas 1mkosa (resh.edu.ru)

LOC Mos LWkona (myschool.edu.ru)



https://resh.edu.ru/
https://myschool.edu.ru/
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