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Pabouas nporpamma mo 6mosioruu i 10 kmacca (6a30BBIM YPOBEHB) COCTaBJieHA

Ha OCHOBC:

1)

2)

3)

4)

5)

6)

@enepanibHoro  3akoHa Ne273-O3  «O6 oOpazoBanmu B Poccuiickoit
®enepamum» ot 29.12.2012 (c m3amenenusamu ot 04.08.2023 )
®denepadbHOTO TOCYIAPCTBEHHOTO OOpa30BATENBbHOTIO CTaHAApTa CpPEIHEro
oOmero  oOpa3oBaHus, YTBEP)KJICHHBIM ~ TMpPUKa3oM  MHUHHUCTEpCTBA
oOpaszoBanus u Hayku Poccuiickoit @enepanuu ot 17 mast 2012 r Ne413
[Ipukazom MunucrepctBa mnpocsenieHus Poccuiickon ®enepanyuu  OT
12.08.2022 Ne 732 "O BHeceHMM W3MEHEHHH B  (eaepalbHbIN
rOCyJapCTBEHHBbIA  OOpa3oBaTeNbHBIA  CTAaHAAPT  CPEAHEro  OOIIEero
o0Opa3oBaHusl, yTBEPKICHHBIN MTPUKa30M MUHHUCTEpCTBA 00pa30BaHus U HAYKU
Poccutickoit ®eneparuu ot 17 masg 2012r. Ne 413

®denepanbHOl  OCHOBHOM oOpaszoBatenbHOM mporpammbel  @OOIT  COO
yrBepxAEHHON [Ipukazom Munnpocsemienus PO ot 18.05.2023 Ne371
OcHOBHOI 00pa30BaTEIbHON MPOrpPaMMBbl CPEIHETO OO0Iero oO0pa3oBaHUs
MAOY COHI Nel m.r.t. 3abaiikanbCck

[Tonoxenus MAOY COLII Ne 1 «O pabGoumx mporpammax Ho IMpeaMeTam,
paszpabatbeiBaeMbix 1o ®I'OC-2021», yTBEpKIEHHOTO IUPEKTOPOM IIKOJIBI
np.Nel or 30.08.2022r.

C yuerowm:

1)

2)

denepanbHOTO TEpPeUHs YU4eOHUKOB, AOMYIIEHHBIX K HCIOJIB30BAHUIO TIPU
peanu3aluy UMEIOIIUX TOCY/IapCTBEHHYIO aKKpEeIUTalUi0 00pa3oBaTEIbHBIX
nporpaMmm HOO, OOO u COOQO, yTBepkIE€HHBIM MHpHKa3oM MUHHCTEpCTBA
npocselenus Poccuiickoit @enepannu ot 21.09.2022r No258

denepanbHOM paboueld MporpaMMbl BOCIIUTAHUS



HOACHUTEJBHASA 3AIINCKA

[Ipu pa3paboTke mnporpaMmbl MO OHOJOTHH TEOPETUYECKYI0 OCHOBY IS
ompeNeieHusl MOAXOA0B K (OPMUPOBAHHMIO COAEP)KaHMUS Y4EeOHOTro mMpeaMera
«buosorus»  coctaBWIM: KOHIENTyalbHble TnonoxkeHus DIrocC COO o
B3aMMOOOYCIIOBJICHHOCTH 1IeJIeH, CoJIepKaHusl, pe3yJIbTaTOB 00y4eHUsI U TpeOOBaHUM
K YPOBHIO MOATOTOBKHM BBIMYCKHUKOB, MOJOXKEHUSI 00 OOIIMX IENSX U MPUHIUIIAX,
XapaKTEPU3YIOMIMX COBPEMEHHOE COCTOSIHUE€ CHUCTEMBI  CPEIHEro  OOIIEro
oOpazoBanust B Poccuiickoit ®enepanuu, a TakkKe TMOJOKEHUS O crenuduke
Ouonoruu, e€ 3HAYEHWM B T[IO3HAHUM SKUBOM TIPUPOABI U OOECTeueHUu
CYILLIECTBOBAHMS 4YesnoBedeckoro oodmectBa. CoriiacHO Ha3BaHHBIM IOJIOKEHHUSIM,
OTpeIeJIeHbl OCHOBHBIE (DYHKIIUU MTPOTPAMMBI 110 OMOJIOTUU U €€ CTPYKTYypA.

[Iporpamma 1o O6uosioruu 1aéT MpecTaBiIeHUE O EeNsx, 00 oluiel crpareruu
oOy4eHHUsI, BOCIIUTAHUS U PA3BUTHSI OOYYAIOMINXCS CPEACTBAMHU y4eOHOTO IpenMeTa
«buonorusy, onpenensier o0A3aTENbHOE MPEAMETHOE COACPKAHUE, €TI0 CTPYKTYPY,
pacnpenesneHue Mo pasleinaM MU TeMmaM, PEKOMEHIYEMYIO IOCJIEI0BaTEIbHOCTD
M3y4YeHHs y4eOHOro marepuasna ¢ y4€TOM MEXIMPEAMETHBIX U BHYTPHUIIPEIMETHBIX
CBsA3€H, JIOTMKHM 0Opa3oBaTeIbHOTO MPOIECCa, BO3PACTHBIX  OCOOCHHOCTEU
0o0yJarommxcs.

B mporpamme no 6uosioruu TakKe YYHUTHIBAIOTCS TPEOOBAHUS K IJIAHUPYEMbBIM
JUYHOCTHBIM, METANpeAMETHBIM U TMPEIMETHBIM pe3yJibTaTaM oOOy4YeHus B
(hopMUpPOBaHUM OCHOBHBIX BHUJOB yue€OHO-TIO3HABATEIbHON JEATEIbHOCTH/Y4eOHBIX
JENUCTBUN 00YyJarONIUXCsl IO OCBOCHUIO COJIEPKAHUSI OMOJIOTUYECKOT0 00pa3oBaHUsl.

B mporpamme no Ouonorum (10—11 xmaccel, 6a30BbIi ypOBEHb) pealii30BaH
NPUHIUI TPEEeMCTBEHHOCTH B M3y4YeHMHM OWOJOruMM, Onarojgapss 4eMmy B HeW
MPOCMATPUBACTCS  HAMPABICHHOCTh HAa  Pa3BUTHE 3HAHWM, CBSI3aHHBIX C
(hopMUPOBAHUEM E€CTECTBEHHO-HAYYHOT'O MUPOBO33PEHMUSI, [IEHHOCTHBIX OpPUEHTAIIUMA
JUYHOCTH, YKOJOTHYECKOTO MBIIIJICHUS, TIPEICTABICHUA O 3J0POBOM 00pa3e KU3HU
1 OEpeXHBIM OTHOIICHHEM K OKpY’Karolieu mpupogHoit cpeae. [loatomy Hapsmy ¢
U3y4eHueM OOIEeOMOIOTUUECKUX TEOpUid, a TakKe 3HAHUM O CTPOECHUU IKUBBIX
CHUCTEM Pa3HOTO paHTa M CYHUIHOCTH OCHOBHBIX MPOTEKAIOIIMX B HHUX IPOIECCOB B
mporpamMme 1o OMOJIOTHH YJIeJICHO BHUMAaHUE MCIOJIb30BAHUIO TTOTYYCHHBIX 3HAHHMA
B TIOBCEIHEBHOW JKU3HM [JI1 pEUIEHUS TMPUKIAJAHBIX 3aJady, B TOM YHCIIE:
MpO(MIAKTAKA HACIEJACTBEHHBIX 3a00JE€BaHUN YEIOBEKa, MEIUKO-TEHETHUYECKOTO
KOHCYJIbTUPOBaHHUSI, OOOCHOBAaHHS SKOJOTMYECKH 1EecO00pa3HOro MOBEIACHUS B
OKPY’KAIOIIEW MPUPOJHOM CPENEe, aHAIM3Aa BIUSHUS XO3AWCTBEHHOM NEATEIBHOCTH
YeJIOBEKa Ha COCTOSHUE MPUPOJHBIX M HMCKYCCTBEHHBIX 3KOCUCTEM. Y CHIICHHE



BHUMaHUS K TPUKIATHOW HANPABICHHOCTH Yy4eOHOoro mpenmera «buosorusy»
MIPOJIMKTOBAHO HEOOXOAMMOCTBIO 00ECIICUeHUs YCJIOBHM IS pPEUICHUS OJHOU W3
aKTyaJbHBIX  3a7a4  IIKOJBHOTO  OHWOJOTHYECKOTO  OoOpa3oBaHUs, KOTopas
npenmnonaraer (GOpMUPOBAHHUE y OOYYAIOIMIUXCSA CIHOCOOHOCTH aJanTUPOBAThCS K
WU3MEHEHUSIM JUHAMHAYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MHPA.

buonorust Ha ypoBHE cpefHero oOmero o0pa3oBaHusl 3aHUMAET BaXXHOE MECTO.
Ona obOecneunBaeT (opmMupoBaHHE y OOYyYaIONMUXCS TMPEACTABICHUN O HAy4IHOU
KapTUHE MHUpa, pacuupsieT W o0000m@aeT 3HaHUS O KUBOM mpupojae, e€
OTJIMYUTENIbHBIX MPU3HAKAX — YPOBHEBOM OpraHMW3alMd W DSBOJIIOLUUH, CO3AAET
YCIIOBUS JIJIS: TIO3HAHUS 3aKOHOB >KMBOU MPUPOIbI, POpMUPOBaHUS (DYHKIIMOHATIBHOM
IPaMOTHOCTH, HaBBIKOB 3JI0POBOTO M 0€30macHOro o0pasza KU3HHU, SKOJIOTHUECKOTO
MBIIUIEHUS, IEHHOCTHOTO OTHOIIECHHS K YKUBOU MPUPOJIE U YEIIOBEKY.

Bonbiioe 3HaueHue OUOJIOTHS UMEET TakXKe /I PEIIeHUs] BOCIUTATENbHBIX U
pa3BUBAIOIIMX 33]1a4 CPEJHET0 001Iero o0pa3oBaHus, COLUAIN3aUU 00yJarOIUXCsl.
N3yuenue ounonoruu oOecrieuynBaer YCIIOBHS TUIS (dbopmHpoBaHUs
MHTEIJICKTYaJIbHBIX, =~ KOMMYHUKAIMOHHBIX ¥  HUH(POPMAIMOHHBIX  HABBIKOB,
ACTETUYECKON KYJIbTYpbl, CIIOCOOCTBYET HWHTErpAlMM OMOJIOTMYECKMX 3HAHHUM C
MPEACTABICHUSIMU U3 JPYTUX YY€OHBIX MPEIMETOB, B YACTHOCTH, QUBHKU, XUMHUH U
reorpadpun. Ha3BaHHBIE TOJOXKEHUS O TMpeAHA3HAUYEHUU Y4eOHOro IpeaMera
«buonorus» CcoCTaBWIM OCHOBY JUIsl ONpEIEICHUs TMOAXOAOB K OTOOpYy U
CTPYKTYPUPOBAHHIO €TI0 COJIEPKaHUS, IPEICTABIEHHOTO B IPOrpaMMe M0 OMOJIOTHH.

Ot6op comepxkanusi yueOHoro mpeamera «buonorus» Ha 06a30BOM ypOBHE
OCYIIECTBIEH C MO3ULUN KyJbTypocOOOpa3HOro IMOAXO0/a, B COOTBETCTBHM C
KOTOPbIM 00ydYaroniuecss JTOJDKHBI OCBOWMTH 3HAHUS W yMEHUS, 3HAYUMBIE MJis
(dbopmupoBaHus o0LIEH KYJIbTYpbl, ONPEAETSAIONINEe aJIeKBaTHOE MMOBEICHNUE YEIOBEKA
B OKpYy’)Xalollled MPUPOIHON Cpele, BOCTPEOOBAHHBIC B TOBCEIHEBHOM KWU3HU U
MpaKkTUYECKON aesTenbHOCTH. Ocoboe MECTO B ITOM CHUCTEME 3HAHUM 3aHUMAIOT
AJIIEMEHTHl  COJIEpP)KaHUs, KOTOpble CIy)XXaT OCHOBOM g  (GOopMUPOBaHUs
MPEICTABICHUI O COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTUHE MUPA U LIEHHOCTHBIX
OpUEHTALMAX JIMYHOCTH, CHOCOOCTBYIOUIMX TyMaHHW3alUMd OHOJOTHYECKOTO
o0pa3oBaHus.

CtpykTypupoBaHHe coOJepX aHUs Y4eOHOro Marepuajga B Iporpamme IO
OMOJIOTHM OCYUIECTBIIEHO C Y4Y€TOM MPHUOPUTETHOTO 3HAYEHHUA 3HAHUU 00
OTJIMYUTENBHBIX OCOOEHHOCTSIX JKUBOW NMPHUPOJIBI, O €€ YPOBHEBOW OpraHu3aluud u
ABOJIIOIMU. B COOTBETCTBUU C 3TUM B CTPYKType yueOHoro npenmera «buosorus»
BBIJICTICHBI CIEAYIOUIME COJepKaTelbHble JUHUM: «buonorus kak Hayka. MeTojsl
HaydHOTO mMo3HaHus», «Kilerka kak Owonoruueckas cuctemay, «OpraHusMm Kak
Oouonoruueckas cucreMa», «CucreMa U MHOrooOpasue OpraHHYECKOro MHpay,
«IBOJIOLMSA KUBOU MPUPOIBI», « IKOCUCTEMBI U TPUCYLIUE UM 3aKOHOMEPHOCTH.



Lenp wu3ydyenuss ydeOHoro mnpenmera «buonorus» Ha 0a30BOM YpOBHE —
OBJIAJICHHE  OOYYalOIMIMMHCS  3HAaHUSIMH O  CTPYKTYPHO-(YHKIIMOHATHHOU
OpraHM3aIMH KUBBIX CHCTEM PAa3HOTO paHra u mpuoOpeTeHne YMEHHUI UCTIOIb30BaTh
OTU 3HAHUS JJIs TPAMOTHBIX JEHCTBUI B OTHOIIEHHH OOBEKTOB KHUBOW MPUPOJIBI U
PEIICHUS PAa3IMYHbIX KU3HEHHBIX TPOOJIEM.

JlocTmkeHne Lenu u3ydeHus: ydyeOHoro mpeamera «buomorus» Ha 6azoBoM
YpOBHE 00ECIIEUNBACTCS PEIICHUEM CIICAYIONIUX 3a/1ay:

OCBOCHHME OOYyYaIOIUMHCS CHUCTEMbl 3HaHUM O OHOJIOTHUECKUX TEOpHsIX,
YUEHHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TMIIOTE3aX, MpaBWJIaX, CIyKallMX OCHOBOU
st (OPMUPOBAHMS TIPEACTABICHUM O €CTECTBEHHO-HAyYHOM KapTHHE MHUpa, O
METOJIaX HAYyYHOTO MO3HAHMS, CTPOSCHHH, MHOTOOOpa3HMH U OCOOEHHOCTAX KUBBIX
CHUCTEM Pa3HOTO YPOBHS OPTaHM3AIlNH, BBIJAIOIMINXCS OTKPBITHSIX M COBPEMEHHBIX
UCCJICIOBAHUSIX B OMOJIOTHH;

dbopmupoBaHue y O0OYyYalOMIUXCS TMO3HABATENbHBIX, HMHTEIUICKTYaIbHBIX U
TBOPYECKUX CIOCOOHOCTEM B MpOLECCe aHalu3a JAHHBIX O NYyTSIX pa3BUTUS B
OWOJIOTUM HAYYHBIX B3TJIAIOB, WACH W TOAXOJOB K HW3YUYEHHUIO JKHUBBIX CHCTEM
Pa3HOTO YPOBHSI OpPraHU3aluy;

CTAaHOBJICHHE Yy OOydalommxcs oOmel KyJbTypbl, (QYHKIMOHAIBHOU
IPaMOTHOCTH, Pa3BUTHE YMEHUU OOBSICHSATH M OLICHUBAThH SIBICHUSI OKPY>KAIOIIETO
MHpa JKUBOW MPUPOBI HA OCHOBAHWH 3HAHWK W OTBITA, MOJYYEHHBIX TIPH U3y4EeHUN
OMoJI0rNY;

dbopmupoBaHue y O0OydYaromuXxcsi YMEHUW WJUIIOCTPUPOBATH 3HAYCHUE
OMOJIOTUYECKUX 3HAHUW B TPAKTUYECKON JIEATEIHHOCTH 4YEJOBEKa, Pa3BUTUU
COBPEMEHHBIX MEAUITUHCKUX TEXHOJOTUN U arpOOMOTEXHOJIOTHIA;

BOCTIHTAaHHWE YOEXKIEHHOCTH B BO3MOXKHOCTH TIO3HAHUS YEJIOBEKOM >KMBOU
MPUPOJIbI, HEOOXOAUMOCTH OEPEKHOTO OTHOIIEHUS K HEM, COOIOJICHUS] STUUECKUX
HOPM TIPHU TIPOBEICHUH OMOJIOTMUYECKUX UCCIIECIOBAaHUM;

OCO3HaHWE IIEHHOCTU OWOJIOTMUECKUX 3HAHWUW IS TIOBBIIMICHUS YpPOBHS
HKOJIOTHYECKOH KYIbTYpPHI, A7 (GOPMUPOBAHHSI HAYIHOTO MUPOBO33PEHUS;

MIpUMEHEHNE NPUOOPETEHHBIX 3HAHUI M YMEHUN B MOBCEIHEBHOW >KU3HU IS
OLICHKU MOCJEACTBUN CBOEH JEATEIbHOCTH MO OTHOILIEHUIO K OKPY)Kalollel cpene,
COOCTBEHHOMY 3/I0POBBIO, OOOCHOBaHWE U COOJNIO/IEHHE Mep MNPOPUITAKTUKH
3a00JIeBaHUM.

B cucreme cpeanero oOuiero oOpa3zoBanus «buosnorus», usydaemas Ha
0a30BOM YpOBHE, SIBIISETCS OOs3aTEIBHBIM yUeOHBIM TMPEAMETOM, BXOJAIINM B
COCTaB MpeaMeTHOM o0acTu « EcTecTBeHHO-HAyUHBIE TIPEIMETHI.

Jlist u3ydeHust Onosoruu Ha 0a30BOM ypOBHE CpEIHEro OOIIero oopa3zoBaHuUs
otBoauTCs 68 wacos: B 10 kinacce — 34 vaca (1 gac B Henenmto), B 11 knacce — 34 yaca
(1 gac B HEezEIIO).



COILEPKXAHUE OBYUYEHUASA
10 KJTACC

Tema 1. buosiorusi kKak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUU C OOIIECTBEHHBIMH, TEXHUYECKUMH U
JIPYTUMHU €CTECTBEHHBIMU HaykaMu, (uigocodueil, 3TUKOW, ICTETUKOW U TMPaBOM.
Ponp Ouonorun B popMHUpPOBAHUN COBPEMEHHOW HaydyHOH KapTuHbI Mupa. Cucrema
OMOJIOTHYECKUX HaYK.

Meroabl MO3HAaHUS KUBOW MpuUponbl (HAONIOAEHHE, SKCIEPUMEHT, ONKCAHUE,
U3MepeHue, Kiaccudukaius, MoIeTMpOBaHe, CTATUCTUYECKAst 00padOTKa JTaHHBIX).

JemoHcTpanuun:

[Toptpetsr: Y. lapsun, I'. Mennens, H. K. Konsnos, k. Yorcon n @. Kpuk.

Tabmuupl 1 cxeMbl: «MeTo/Ibl TO3HAHMS )KUBOU IPUPOIBD.

JlaGopaTopHble 1 NpaKTHYeCKHe padoThI:

[Ipaktuueckas pabora Ne 1. «Mcmonb3oBaHHE pa3IMYHBIX METOJIOB TpU
M3Y4EHUU OMOJOTMYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3alMs.

Xupble cucteMbl (OMOCUCTEMBI) Kak MpeAMET u3ydeHusi Ouonoruu. OTinuune
YKHABBIX CUCTEM OT HEOPTAHUYECKOM ITPUPOIBI.

CaoiicTBa OMOCUCTEM M HX pa3zHOOOpa3ue. YPOBHU OpraHU3AIMH OMOCHUCTEM:
MOJICKYJISIPHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHW3MEHHBIN, NOMYJISIIUOHHO-BUIOBOM,
HKOCUCTEMHBIN (OMOTeOLIEHOTUYECKUI ), OUOC(hEPHBI.

JdemoHcTpanuu:

Tabmuubr 1 cxembl: «OCHOBHBIC TMPHU3HAKU >KU3HU», «YPOBHH OpTraHU3alUU
KUBOU NMPUPOABD).

O6opynoBanue: mojesb MoJiekysbl JIHK.

Tema 3. Xumuuyeckuii COCTaB U CTPOCHHUE KIETKH.

XUMHUYECKUM COCTaB KJIETKM. XHMUUYECKHE DJIEMEHTHI: MAaKpO3JEMEHTHI,
MHKPO3JIEMEHTHI. Bo/1a 1 MUHEpAJIbHBIE BELLIECTBA.

OyHKIMM BOABI M MHUHEpPAIBHBIX BemlecTB B KieTke. [logaepkanue
OCMOTHUYECKOT0 Oananca.

benku. CoctaB u cTpoeHue O€IKOB. AMHHOKHCIOTHI — MOHOMEPHI OEJKOB.
He3aMeHnmble ¥ 3aMEHHMbIE aMHUHOKHCIOTHI. AMWHOKUCIOTHBINA COCTaB. YPOBHHU
CTPYKTYpbl ~ OCIKOBOW  MOJEKyJNbl (TMEpBUYHAS, BTOPHYHAS, TPETHYHAs U
YETBEPTUYHAS CTPYKTYpa). XMMHUECKUE CBOMCTBA OenkoB. buonornyeckue GyHKImu
OEJIKOB.



®epMeHTHI — Ouonornueckue Karanuzatopbl. CTpoeHne ¢epMeHTa: aKTUBHBIN
HeHTp, cyocrtpatHas creuupuyHocts. Kodepmentsl. Butamunbl.  Otianuuds
(hepMEHTOB OT HEOPTAHMYECKUX KAaTaIN3aTOPOB.

VYrieBoapl: MOHOCaxapuabl (TJIIOK03a, pudo3a U Je30KCHupru003a), Aucaxapuibl
(caxapo3a, JaKkTo3a) U MoJUcaxapuibsl (Kpaxmas, TIUKOIeH, LEJUTI0I03a).
buonoruueckue GyHKIIUU YTIIEBOOB.

Jlumuner:  Tpurnuauepunabl,  Gocoaunuasl, crepounsl.  ['uapoPUIBHO-
ruipodoOHbIe cBOMCTBA. buonornyeckue GyHkuu aunuaoB. CpaBHEHHE YTIIEBOIOB,
OEJIKOB U JIMMIUJOB KaK HICTOYHUKOB YHEPTHUU.

HyknennoBeie kucinotel: JIHK wu PHK. Hykineotuasl — MOHOMEpHI
HyKJIenHOBbIX KUCIOT. Ctpoenue u ¢ynkuuu JJHK. Ctpoenne u ¢ynxmuu PHK.
Buasl PHK. AT®: ctpoenue u GpyHKIMH.

[utonorus — Hayka o kieTke. Kierounas teopus — mpuMep B3aUMOJICHCTBUA
ujel 1 pakToB B HAYYHOM MO3HAHUH. MeTObl U3YUYEHUS KICTKH.

Kierka kak nenoctHas xuBasi cucreMa. OOume mMpu3HaKu KIETOK: 3aMKHYyTas
Hapy>kHasg MmemOpana, Mosiekynbl JIHK kak renernueckuil annapar, cucrema CUHTE3a
Oeka.

Tunel KIETOK: dyKapruoThyeckas U mpokapuotudeckas. OCOOEHHOCTH CTPOSHUS
npokapuotuyeckon  kietku.  Kierounas — crenka — Oakrepuit.  CTpoeHue
AYKapUOTUYECKON KJIETKU. OCHOBHBIE OTIUYHS PACTUTENIbHOM, )KUBOTHOW U TPUOHOM
KJIETKH.

IToBEpXHOCTHBIE CTPYKTYPhl KJIETOK — KIIETOYHAs CTEHKA, IJIMKOKAJIMKC, UX
¢bynkuuu. Ilnasmatudeckas memOpana, e€ coiictBa U pynkiuu. [{utomnasma u eé
opraHounbl. OmHomemOpanHbie opranHouasl kietku: OJIIC, ammapar ['ombmxu,
m30coMbl.  [loryaBTOHOMHBIE OpraHOWAbBl KIJIETKH: MUTOXOHJPHUH, IUIACTHUJBL.
[Ipoucxoxaenre MUTOXOHIApUN U TuiacTuA. Buael mnactua. HememOpaHHbIe
OpraHOMIbI KJIETKH: pUOOCOMBI, KIIETOYHBIN IEHTP, EHTPUOIIU, PECHUYKH, KTYTHKH.
OyHKIMHA OPraHOUIOB KJIETKU. BrirroueHus.

SAnpo — perynsaTopHblii UeHTp KieTku. CTpoeHue siapa: siaepHas 000J0uKa,
KapHoIUla3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEMIECTB B KJIETKE.

JdemoHcTpanuu:

[Toptpetsi: A. JleBenryk, P. I'yk, T. IlIBaun, M. Illneiinen, P. Bupxos, [Ix.
Yorcon, ®@. Kpuk, M. Yunkuunc, P. ®panknun, K. M. bap.

Jnarpammel: «PacnipenieiecHue XMMUYECKUX DJIEMEHTOB B HEKUBOU MPUPOAE»,
«Pacripenenenre XuMUYECKUX 3JIEMEHTOB B JKMBOW IIPUPOICH.

Tabmuubr u cxemsl: «llepuonmueckas TabnWIla XUMHUYECKHX DJIEMEHTOBY,
«CTpoeHue MOJIeKyJbl BOAbD, «buocunTes Oenkay, « CTpoeHHE MOJIEKYJIbI OelKay,
«Ctpoenue ¢epmenta», «Hykmeunossie kuciotel. JJHK», «CTpoeHune Moekysibl



AT®», «CtpoeHue 3yKapHOTUYECKOM KIETKH», «CTpOEHHE >KUBOTHOM KIIETKW»,
«CTpoeHHE pacCTUTENIBHOW KIETKN», «CTpoeHHE MPOKAPUOTHUECKOW KIIETKW,
«CtpoeHue saqpa KIEeTKn», « Y TIeBOAbD, «JIMIuasD.

O6opynoBaHue: CBETOBOW MHKPOCKOI, OOOpyJIOBaHUE MJii MPOBEACHUS
HAOJIIOICHUM, UW3MEpPEHU, HKCIIEPUMEHTOB, MHKpPOIpENnapaThl PacTUTEIbHbIX,
KUBOTHBIX U OAKTEPHAIBHBIX KJIETOK.

JlaGopaTopHble M IpaKTUYeCKUEe padoThbI:

Jlabopatopnass pabota No 1. «V3ydyeHwe KaTanuTUYECKOW aKTUBHOCTHU
(dbepMeHTOB (Ha MpUMepe aMuIa3bl UK KaTaasbl).

Jlabopatopnas pabota Ne 2. «3ydeHne cTpoeHus KJIETOK PACTEHHM, >)KUBOTHBIX
U 6aKkTepuit o MUKPOCKOIIOM Ha TOTOBBIX MHKpPOIIpENapaTax U UX OMHUCAHUE.

Tema 4. ’KusHeaesiTeJIbHOCTD KJICTKH.

OOmeH BemiecTB, WM METa00IM3M. AcCCUMWISIMS (TJIaCTHUYECKUN OOMEH) U
TUCCUMUIISIUS  (PHEpreTUYecKuid OOMEH) — JIBeé CTOPOHBI €IIMHOTO Ipoliecca
Merabosn3ma. Poib 3aKOHOB COXpaHEHHs] BEIIECTB M DHEPrud B MOHUMAHHH
MeTadoJIu3Ma.

Tunbel oOMeHa BemiecTB: aBTOTPOGHBIN U rerepoTpodHbiii. Pons GpepmeHToB B
oOMeHe BEIIECTB U IMPEBPAIICHUN YHEPTHH B KIIETKE.

®dorocunre3. CBeToBast U TeMHOBas ¢a3bl porocuHTesa. Peakuu gporocunresa.
OddextuBHOCTh (oTOCHMHTE3a. 3HaueHUE (OTOCHHTE3a MJid JKU3HU Ha 3eMIle.
Bnugaue ycnoBuil cpeapl Ha  (POTOCMHTE3 W CHOCOOBI  MOBBILIEHUS €O
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTCHHUI.

XeMocHHTe3. XEeMOCHHTE3UpYIoIue OakTepuu. 3HAYCHHUE XEMOCHHTEe3a JIJis
’KU3HH Ha 3eMIIe.

DOHepreTuueckuii oOMeH B KIeTKe. PaclierieHne BeIecTB, BbIJCICHUE U
aKKyMYJMPOBAaHUE HPHEPTrUU B KIIETKE. DTallbl SHEPreTu4eckoro oomena. ['nmukomnus.
bpoxenne u ero Buabl. KHUCIOPOJHOE OKHUCIEHHE, WIA KIETOYHOE JIBIXaHHE.
OxucnurensHoe GocopunupoBanne. IPHEeKTUBHOCTH IHEPTETUIECKOTO 0OMEHa.

Peakuuu wmarpuuHoro cuHre3a. [enermueckas wuHdopmauus u JIHK.
Peanuzauus reHernyeckod uH(OpManuMuM B KIETKE. ['@HETMYECKHd KO U €ro
cBoiictBa. Tpanckpunius — marpuunblii cunte3 PHK. Tpaucmsmus — OuocuHTes
O0enka. Orambl TpaHciusiiuu. KoaupoBanue amuHOKHCIOT. Ponb pubocom B
OouocuHTe3e OenKa.

Heknerounsie ¢opmbl xu3Hu — BUpychl. Mctopusi otkpsitus Bupycos (/1. 1.
NBanoBckuit). OCOOEHHOCTM CTPOCHHUA M JKU3HEHHOrO IMKJIAa BHUPYCOB.
bakrepuodaru. bonesnu pacteHuii, ®KUBOTHBIX U YEJIOBEKA, BHI3LIBAEMBIC BUPYCAMH.
Bupyc ummynoneduruta uenoBeka (BUY) — Bo3Oymutens CIIMJla. OOpartnas
TPAHCKPUIIIIUSA, peBepTa3a u uHTerpasa. [Ipodunaktuka pacnpocTpaHeHHs] BUPYCHBIX
3a00s1eBaHUM.



JleMmoHcTpanuu:

IToptpetsr: H. K. Konsnos, /I. Y. Banosckuit, K. A. Tumups3zes.

Tabmuet u cxembl: «Tunbsl nutanus», «Mertabonuzm», «MUTOXOHAPUS,
«JHepreTuyeckuii ooMeH», «Xioporiact», «Potocuntesy, «Ctpoenue JIHK»,
«Ctpoenue u GyHKUMOHUPOBaHHE TeHa», «CuHTe3 Oenkay, «['eHeTuuecKkuil Kom,
«Bupycs», «bakrepuodarn», «Ctpoenue u xuzHeHHbI 1uka Bupyca CIIN/a,
Oakrepuodaray, «Pemmkarus JTHK.

Oo6opynosanue: Moaenu-anmiukanuu «Yasoenne [HK u Tpanckpumimsy,
«buocuntes 6enkay, «CTpoeHue KIeTKu», Mojienb cTpykTypsl JJHK.

Tema 5. PazMHokKeHMe M1 MHIUBHUAYAJbHOE Pa3BUTHE OPraHU3MOB.

Krerounplii 1WKJI, WU KU3HCHHBIM IWKI KiIeTKu. MuTepdaza m MHTO3.
[Ipoueccsl, mporekaromue B HHTepdaze. Pemmukamus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenne xpomocom. XpoMOCOMHBIA HA0Op — KapUOTHIIL.
JINTUTOWMTHBIN ¥ TarIOuAHBIA XpOMOCOMHBIE HaOOphl. XpoMaTusl. LluTonornyeckue
OCHOBBI Pa3MHOXEHUS U UHANBUIYaTbHOTO PA3BUTHS OPTaHU3MOB.

Henenue knetkn — muto3. Cramgmm murosa. IIpomecchl, Mpoucxonsiue Ha
Pa3HBIX CTAIUSIX MUTO3a. BUOIOrMYECKU CMBICT MUTO3A.

[Iporpammupyemast rubesb KIETKU — aromnTo3.

@®opMbI pa3MHOKEHHUS OPTraHU3MOB: Oecroysioe W MojoBoe. Bumsl Gecnosioro
pPa3MHOXXEHUSA: JIEJICHUE HaJBOE, IIOYKOBAHME OJHO- M MHOTOKJIETOYHBIX,
CIIOpoOOpa30BaHUE, BETETATHUBHOE pa3MHOXXeHUE. VCKYyCCTBEHHOE KIIOHUPOBAHHE
OpraHu3MOB, €0 3HAYEHHUE JIJIsI CETIEKIIUU.

[TonoBoe pa3MHOKEHHUE, €70 OTIUYHSI OT OECIIOJIOTO.

Meiio3. Craguu wmenosa. [Iponecchl, mpoucxoAsuMe Ha CTaausX Meio3a.
IToBenenne xpomocom B Meno3e. Kpoccunrosep. buosiornueckuii CMbICI U 3HAYEHUE
Meno3a.

["ameTorenes — mporiecc 0Opa3oBaHus MOJOBBIX KJIETOK Y *KUBOTHBIX. [loy0BBIC
JKeJIe3bl: CEMEHHUKH U sudHuKH. OOpa3oBaHUe U Pa3BUTHE TMOJOBBIX KIETOK — raMeT
(cnmepmarto3ou/, SIUIEKIIETKA) — criepMaToreHe3 u oBorene3. OCoOOEHHOCTH CTPOCHHUS
SUUEKIETOK U criepMarto3ouoB. Omnoaorsopenue. [laprenorenes.

NunuBuayanbHoe  pa3BuTue  (OHTOreHe3). OMOpPHOHAIBLHOE  Pa3BUTHE
(amOpuorenes). Jtanbl SMOPHOHATBLHOTO PA3BUTHS Y TMO3BOHOYHBIX IKUBOTHBIX:
IpoOsieHrne, TacTpyJsiiusi, opraHoreHes. llocTamOpuoHanbHOE pa3BUTHE. THUIIBI
MOCTAIMOPUOHAIBHOTO PA3BUTHUS: MPSMOE, HEMpsiMoe (TMUUHOYHOE). BriusiHue cpeapt
Ha pa3BUTHE OPTAaHU3MOB, (PAaKTOPHI, CIOCOOHBIE BBI3BIBATh BPOXKAEHHBIC YPOICTBA.

Poct u pasButue pactenuii. OHTOT€HE3 LBETKOBOTO PACTEHUS: CTPOCHUE
CEMEHHU, CTaJINU PA3BUTHSL.

JlemoHcTpanuu:



Tabmuupr u  cxembl: «@POpMBI Pa3MHOXKEHUS OpPraHU3MOBY», «JIBoiHOE
OIUIOJIOTBOPEHME Yy LBETKOBBIX pacTeHuil», «BereratmBHOe pa3sMHOXKEHUE
pacTeHui», «Jlenenne KieTku 6akTepuin», « CTpOCHHE MONOBBIX KIETOK», «CTpoeHHe
xpomMocoMbl», «Knetounsii mmkim», «Pemmukanus HK», «Mwuto3», «Meiiosy,
«IIpsimoe u Henpsmoe pa3BuTue», «['aMeTroreHe3 y MIECKONMUTAKOIINX U YEIIOBEKay,
«OCHOBHBIE CTAJIUU OHTOTCHE3A.

O6opynoBanue: MHKPOCKOTI, MHKPOITPENAPATHI «CriepMaTo30uibl
MJIEKOIIUTAIOLIEr0», «SIHIeKIeTKa MIeKonuTammero», «KapuoknHes B KieTkax
KOpEUIKa JyKa», MarHuTHas MoJeb-anukanus «Jlenenne knetkn», moaens JHK,
MojieNTb MeTadazHoil XpOMOCOMBI.

JlaGopaTopHble M IpaKTUYeCKUEe padoThI:

Jlaboparopnas pabdora Neo 3. «HaOmiomeHwe MuTO3a B KJIETKaX KOHYMKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOITIpENapaTaxy.

JlabopatopHas pabota Ne 4. «3ydeHue cTpoeHUsI MOJOBBIX KJIETOK Ha TOTOBBIX
MHKpOIpenapaTax.

Tema 6. HacsieACTBEHHOCTh M1 K3BMEHYHUBOCTH OPraHU3MOB.

[Ipenmet u 3anaum reHeTuku. Mcropus pa3BuTHS reHETUKU. Ponb niuTonoruu u
AMOPHUOJIOTUN B CTAHOBJICHWU T€HETUKHU. BKiag poccuiickux u 3apyOeKHbIX yUEHBIX
B Pa3BUTHE TEHETUKU. MeTO bl TEHETUKHU (THOPUIOIOTMYECKUH, IUTOT€HETHUECKUH,
MOJIEKYJISIpHO-TeHeTHUeCKUil). OCHOBHBIE TE€HETHYECKHE TMOHATHA. [ eHeTnueckas
CHMBOJIMKA, UCIIOJIb3yEMasi B CXEMaxX CKPEIIMBAHUM.

3aKOHOMEpPHOCTH HAacjeAOBaHUs MPU3HAKOB, yCTaHOBJIEHHbIE ['. MeHaenewm.
MoHoruOpuiHOe  CKpeIIMBaHHUE. 3aKOH €JIWHO0-00pa3us THUOpHUIO0B  IEPBOIO
nokoJjieHus. [IpaBuino qoMuHHUpOBaHMs. 3aKOH paclICIUICHHs] NpHU3HAKOB. |'umnoresa
YUCTOTHI raMeT. [loHOe 1 HemoJIHOe TOMUHUPOBAHUE.

JlurnbpuHoe CkpelrBaHue. 3aKOH HE3aBUCUMOTO HacjeOBaHUs MPU3HAKOB.
[{uToreneTnueckue OCHOBBI JUTHOPUIHOTO CKpEIIMBAHUS. AHAIM3UPYIOIIEEe
CKpemuBaHue. Vcrnonp30BaHue aHaAIM3UPYIOLWIETO CKPEIIMBAHUS JJISI ONPEICIICHUS
TE€HOTHUIIA OCOOH.

CuermieHHoe HacienoBaHue npusHakoB. Pabora T. Moprana no cuenjieHHOMY
HACJIEJOBAHNIO T'eHOB. HapyleHue cuerieHus reHOB B PE3yJIbTaTe KPOCCUHTOBEPA.

XpoMOCOMHas TEOpHsI HACIEACTBEHHOCTH. [ €HETHYECKHE KapThI.

I'enetnka mosia. XpOMOCOMHOE ONpEAEICHUE MoJia. AyTOCOMBI U TIOJIOBBIC
XpoMOCOMBI. ['OoMOoramMeTHele H TeTeporaMeTHbie opraHu3Mbl. HacnemoBanue
MPU3HAKOB, CIIETIJIEHHBIX C MOJIOM.

N3menunBOCTh. BUIbl M3MEHYMBOCTH: HEHACIICICTBEHHAs W HACJICICTBEHHAS.
Pousib cpeasl B HEHACJIEACTBEHHOW  HM3MEHYMBOCTH. XapakTepuCcTHUKa
MOAU(UKAIIMOHHON W3MEHUYMBOCTHU. BapuwarnvoHHBIN psii ¥ BapuallMOHHAs KpHUBasl.



Hopwma peakiuu npusHaka. KonndecTBeHHbIE U KAYECTBEHHBIE MPU3HAKU U UX HOpMa
peakiuu. CBoiicTBa MOAU(PUKAITMOHHON H3MEHYMBOCTH.

HacnencrBenHnas, WM TEHOTUIIMYECKas, U3MEHUYUMBOCTh. KomOuHaTHBHAas
U3MEHYMBOCTb. Meio3 W TMOJ0BOM TMpoIlecC — OCHOBAa KOMOWHATHBHOM
M3MEHUYMUBOCTU. MyTanmoHHass u3MeH4uBOCTh. Kiaccudukanus myrtanuii: reHHbIE,
XpPOMOCOMHBIC, TeHOMHBIC. HacToTa ¥ MpUYUHBI MyTanuid. MyTareHabie (DaKTOpHI.
3aKOH TOMOJIOTHYECKUX PSAIOB B HacieacTBeHHo n3menunBocty H. Y. BaBunosa.

BresinepHas HaclieICTBEHHOCTh U U3MEHYUBOCTb.

I'enetuka wyenoBeka. Kapuorumn uyenoBeka. (OCHOBHBIE METOABI TE€HETHKU
YeJIOBEeKa: T'eHEaJIOrMueCcKui, OJNM3HEIOBbIA, ITUTOTCHETUYECKUM, OMOXUMHUYECKU,
MOJIEKYJISIPHO-T€HETUYECKHM. CoBpemeHHOE ONPEACIEHUE TE€HOTHUIIA!
MOJJHOTEHOMHOE CEKBEHUPOBAHHUE, TC€HOTUIIMPOBAHWE, B TOM YHUCJIE C IOMOIIbIO
[MI]P-ananu3a. HacnencTBeHHble 3a00JIeBaHMs YeIOBEKA: TeHHbIE 00J1e3HU, OO0JIE3HU
c HACJIEICTBEHHON IIPEAPACIIOIOKEHHOCTBIO, XPOMOCOMHBIE 00JIe3HHU.
ComaTtnyeckue W TeHepaTuBHble MyTaluu. CTBOJIOBbIE KIETKUA. [IpUHIMIIBI
310POBOTO 00pa3a *KU3HHU, NUATHOCTUKHU, TPOPUIAKTUKU U JICYCHUS T€HETUYECKUX
OosiesHel. MeauKo-TeHeTUYECKOe KOHCYJIbTUPOBAaHKWE. 3HAUYCHUE MEIUIIMHCKON
TC€HETUKHU B MPEAOTBPAIICHUH U JICUEHUU TeHETHUECKUX 3a00JIeBaHU YeIOBEKa.

JlemoHcTpanuu:

IToptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepuxos, H. B.
Tumodees-Pecosckuii, H. Y. BaBunos.

Tabnuubr u cxembl: « MOHOTHOPUTHOE CKPEIIMBAHUE U €r0 IIUTOTEHETHYEeCKas
OCHOBa», «3aKOH PacUICIJIEHUS U €r0 HUTON€HETUYECKas OCHOBa», «3aKOH YHUCTOTHI
rameT», «Jlurnbpunnoe ckpemnmBanuey, «l{uronornyeckue OCHOBBI AUTUOPHUIHOTO
CKpemuBaHus», «Meio3», «B3anmoaencTBue aieNbHBIX T€HOB», «l eHeTmuyeckue
KapThl PacTCHUM, KUBOTHBIX W YEJIOBEKa», «l'€HeTuka mojia», «3aKOHOMEPHOCTH
HacJIEJOBaHUsI, CUEIUIEHHOro C mosiom», «KapuoTumbl uenmoBeka WU KUBOTHBIXY,
«Bugpel u3meHunBoCcTH», «MoaudukaMoHHas HW3MEHYUBOCTHY, «HacnenoBanue
pesyc-akropay, «['eneTuka rpyni KpoBu», «MyTallnoOHHAsI U3BMEHYHUBOCTHY.

OGopynoBanue: Mojenu-anmiukanuu  «MOHOTHOPUAHOE  CKpEIIMBAHUE,
«Henonnoe  nomuHupoBanue», «Jurmbpugnoe ckpemmBanue», «llepekpéct
XPOMOCOMY, MUKPOCKOT ¥ MHKporpemnapaT «JIpo3oduia» (Hopma, mytanuu GopmseI
KPBUIbEB M OKPACKU Tela), repoapuii «['opox moceBHOM».

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

JlaGoparopHass padora Ne 5. «M3ydyeHue pe3ylbTaTOB MOHOTHOPHIHOTO U
TUTHOPUIHOTO CKPEIIUBAHUS Y IPO30(HIIBI HA TOTOBBIX MUKPOTIPETapaTaxy.

Jlabopatopuast pabora Ne 6. «M3ydeHue MoaudUKAIMOHHOW W3MEHYMBOCTH,
MMOCTPOCHUE BAPUALIMOHHOTO PSAJa U BAPUALIMOHHOW KPUBOW.



JlaGoparopuast pabota No 7. «AHanu3 myTtanuil y Apo3opuibl Ha TOTOBBIX
MUKpOIIpenapaTax.

[Ipaktrueckas padora Ne 2. «CocTaBiieHUe U aHAIU3 POJOCIOBHBIX YEIOBEKAY.

Tema 7. Cesiekuiust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenexkuys Kak Hayka M IIpoliecC. 3apOKJICHUE CEJICKIMU W JTOMECTHUKALIHS.
VYuenne H. 1. BaBuinoBa 0 1meHTpax MpOUCXOXKACHUS U MHOTOOOpPa3us KyJIbTypHBIX
pacteHui. LIeHTpbl IpOUCX0KAEHUS JOMAIIHUX KUBOTHBIX. COpT, MOpOAa, IITAMM.

CoBpeMeHHbIE METOJIbl CEJIEKIMU. MaccoBblii U MHIUBUIYaJIbHBIA OTOOPHI B
CENICKLIMN pPACTEHMM M KUBOTHBIX. OneHka »JKcTepbepa. bIM3KOpOACTBEHHOE
CKpeliMBaHue — HHOpuaMHI. Yucras nuHug. CKpellMBaHHWE YHUCTBIX JIMHUM.
['eteposuc, wnu rubpuanas cuia. HepoacTBeHHOe CKpeluBaHUE — ayTOPUIAMHT.
Otpanénnas rubpuanzanusa u e€ ycnexu. VICKycCTBEHHBIM MyTareHe3 W MOJy4YeHHe
ITOJINTUIONIOB. JIOCTHIKEHNS CENEKIIMHA PACTEHUM, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

bruorexHoOTHsSI Kak OTpacib IPOU3BOACTBA. ['€HHAas HMH)KEHEpuUs. OTambl
co3ganusi pexkomOuHantHod JIHK w TpaHcreHHblx opranu3smoB. Kietounas
unxeHepus. Kinerounsle KynbTypbl. MUKpPOKIOHAJIBHOE Pa3MHOKEHHE DPACTEHHI.
KiionupoBanue  BBICOKONPOAYKTUBHBIX  CEIbCKOXO3SMCTBEHHBIX  OPTraHU3MOB.
Dkojorudeckue u arudeckue mnpoodnemsl. MO — reHernuecku MoaupUIUpPOBaHHBIE
OpraHU3MBl.

JleMoHCTpauuu:

[Toptpetsr: H. 1. BaBunos, 1. B. Muuypus, I'. JI. Kapneuenko, M. @. 1BaHoB.

Tabmumbsl u  cxemsl: KapTa «LleHTphl NPOUCXOXKAEHHS M MHOrooopasus
KyJIbTYPHBIX pacTeHui», «Ilopoapl TOMamHUX XKUBOTHBIX», «CopTa KyJIbTYPHBIX
pactenmity, «Otnanénnas rubpuauzaius», «PaboTel akagemuka M. ®. VBaHoBay,
«Ilomunnougus», «OO0BEKTHI OUOTEXHOJOTUM», «KileTouHble KyNbTYphl U
KJIOHHpOBaHME», «KOHCTpyHnpoBaHHE U IEPEHOC T€HOB, XPOMOCOM.

ObopynoBaHue: MYJISDKHM TUIOI0OB U KOPHEIUIOAOB JTUKHUX (OPM M KYJIBTYpPHBIX
COpPTOB pacTenuii, repbapuit «CenbCKOX035ICTBEHHBIE PACTCHHUSI.

JlabopaTopHble U NpaKkTHYECKHE PA0OTHI:

Okckypceusi «OCHOBHbIE METOABl M JOCTMKEHUS CEJIEKIMM pacTeHUud u
KUBOTHBIX (HA CEJIEKIIMOHHYIO CTaHIUIO, INIEMEHHYIO (PepMY, COPTOUCTIBITATEIbHBIN
Y4acTOK, B TEIUIMYHOE XO3SHCTBO, JIAOOPATOPHUIO arpOyHMBEPCUTETa WIM HAYYHOTO

LEHTpa)».

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMA IIPOI'PAMMBI 110
BUOJIOTUN HA BA3OBOM VYPOBHE CPEJHEI'O OBIIEI'O
OBPA30OBAHUA



Cormacuo ®I'OC COO, ycraHaBinuBarTCd TpeOOBaHUS K pe3yJbTaTaM
OCBOCHHS 00YYAIOIUMHUCS IPOrPaMM CpPeIHETro O0IIero 0Opa3oBaHUs: JINYHOCTHBIM,
METanpeIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBbTATBI

B cTpykType NIHMYHOCTHBIX PE3YyJIbTATOB OCBOECHUS Mpenmera «buomorus»
BBIJICJICHBI CIICAYIONIME COCTABISAIONIME: OCO3HAHUE OOYYAIONIMMUCS POCCUUCKON
rPaXJaHCKOM MJCHTUYHOCTU — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTH U
CaMOOIIPENEIICHUIO, HaJIn4yue MOTHUBALUU K 00y4EeHUIO Oouomoruwu,
[IeJICHANPABICHHOE PAa3BUTHE BHYTPEHHUX YOEXKICHUN JIMYHOCTM Ha OCHOBE
KJIFOUEBBIX IIEHHOCTEH W HUCTOPUYECKUX TPAIULIUNA pPa3BUTHS OHUOJIOTHYECKOTO
3HaHUSA, TOTOBHOCTh U CHOCOOHOCTHh OOY4YarolUXCS PYKOBOACTBOBATHCS B CBOEH
JNEATEIbHOCTH  LIEHHOCTHO-CMBICJIOBBIMA ~ YCTAHOBKAMH, TMPUCYIIUMUA  CHCTEME
OMOJIOTUYECKOTO  O0pa3oBaHUs, HAJIWYUE  SKOJOTMYECKOTO  MPABOCO3HAHUA,
CIIOCOOHOCTH CTaBUTh LIEJIU U CTPOUTD KUZHEHHBIC TIIaHbI.

JInyHOCTHBIE pe3ynbTaThl OCBOECHUs Npeamera «buonorus» moCTUraroTCs B
€MHCTBE Yy4YEeOHOW U BOCHHUTATEIBHON JEATEIbHOCTM B COOTBETCTBUU C
TPAJUIIMOHHBIMU POCCUHUCKUMH COIMOKYJIBTYPHBIMH, UCTOPUYECKUMHU U JTYXOBHO-
HPaBCTBEHHBIMU I[EHHOCTSIMHU, MPUHSITHIMA B OOIECTBE MpaBWJIAMU W HOPMaMHU
MOBEJCHUS W CIOCOOCTBYIOT TMpOIlEcCaM CaMOIO3HAHWSA, CaMOBOCIUTAHUS U
CaMOpAa3BUTHsA, PA3BUTHs BHYTPEHHEN MO3ULIMU JIMYHOCTH, NATPUOTU3MA, YBAXKCHUS
K 3aKOHY W NPaBOIMOPANKY, YEIOBEKY TPyda U CTApPIIEMYy IOKOJICHUIO, B3aUMHOTO
YBOKEHUS, OCPEKHOTO OTHOIICHUS K KyJIbTYPHOMY HACJIECAUI0 U TPATULIUSIM
MHOTOHAIIMOHAJILHOTO Hapoaa Poccuiickor Penepauuu, OpUpOIE U OKPYKAKOLIEH
cpene.

JIngyHOCTHBIE pe3yJIbTaThl OCBOCHUSI yUeOHOTo mpeameTa «bruonaorus» JOKHBI
OTpaXaTh TOTOBHOCTh W  CIOCOOHOCTh OOYYarolmMXCS  PYKOBOJCTBOBATHCA
chOpMUPOBAHHOW BHYTPEHHEH TMO3UIMEH JUYHOCTH, CHUCTEMOM II€HHOCTHBIX
OpUEHTAllUW,  TO3UTHBHBIX  BHYTPEHHUX  YOEKIEHUW,  COOTBETCTBYIOIIUX
TPAJAUIIMOHHBIM IIEHHOCTSAM POCCHUMCKOTO O0OIIecTBa, pAacIIMpeHUE >KU3HEHHOTO
ONbITa U OMNbITAa ACATEIBHOCTH B IMPOLECCE pPeaau3alid OCHOBHBIX HAIpaBJICHUH
BOCIIUTATEJILHOMN JEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaIaHCKOro BOCIIMTAHUS

c(hOpPMHUPOBAHHOCTh TPAXKIAHCKOW TMO3UIIMHM OOYYAIOMIETOCs] KaK aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUIMCKOTO OOIIECTRA;

OCO3HAHME CBOMX KOHCTUTYLMOHHBIX MpaB U O0s3aHHOCTEH, YBaOXKCHHE 3aKOHA
Y MPABOMNIOPSIKA;



TOTOBHOCTh K COBMECTHOW TBOPUYECKOU AECATEIbHOCTU MPU CO3AAHUU YUEOHBIX
MPOEKTOB, PEIICHWHM Yy4YEeOHBIX W  T[O3HABATENIbHBIX  3aJlay, BBIMNOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OMpPEAEIATh COOCTBEHHYIO MO3UIMIO IO OTHOIIECHUIO K SIBICHUSIM
COBPEMEHHOM KU3HU U OOBSICHATH €&;

YMEHHE YUYUTHIBATh B CBOMX JEUCTBUSX HEOOXOAUMOCTh KOHCTPYKTHUBHOIO
B3aUMO/JICUCTBUS JIIOJEH C pPa3HbIMU YOCXKICHUSMU, KyJIbTYPHBIMH LIEHHOCTSIMHU U
COLIMAJIbHBIM ITOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLECCE COBMECTHOTO BBIOJIHEHUS
yueOHBbIX, TI03HABATENBHBIX U  HCCIENOBATEIbCKUX  3a7a4, YBaXXUTEIBHOIO
OTHOIIEHUS K MHEHHIO OIIMOHEHTOB TIPH OOCYXICHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOM AEATEINBHOCTH;

2) NaTPUOTHUYECKOT0 BOCIIUTAHMSA:

c(hOpPMHUPOBAHHOCTh POCCUNCKOM TPAKIAHCKONW HACHTUYHOCTH, MaTPUOTU3MA,
YBAOXXEHHUS K CBOEMY HApPOJly, YyBCTBA OTBETCTBEHHOCTH nepes PoauHoM, ropaocTy 3a
CBOM Kpa#, cBOW PoauHy, CBOM S3BIK M KYyJbTYPY, IPOLIJIOE M HACTOSIIEE
MHOTOHAIlMOHAaJIbHOTrO Hapoaa Poccuu;

[EHHOCTHOE OTHOIIEHUE K MPUPOJHOMY HACIEOUI0 M MaMSITHUKAM IMPUPOJIBI,
TOCTHXKEHUAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTUAX, TPY/E;

CIIOCOOHOCTH OLICHUBATH BKJIAJl POCCUMCKUX YUEHBIX B CTAHOBJICHUE U Pa3BUTHE
OMOJIOTHH, TOHUMAaHUS 3HaYeHUs1 OMOJIOTHHU B TIO3HAHUU 3aKOHOB MPHUPOJIbI, B )KU3HU
YeJIOBEKa M COBPEMEHHOIO 00I1IeCTBa;

ujeiiHas yOexJAEHHOCTh, TOTOBHOCTh K CHyKeHHIO H 3ammre OTteudectsa,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHUE IYXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEICHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CUTYAllMI0O M TPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTHUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HAHME JINYHOTO BKJIaJ]a B MOCTPOCHUE YCTOMUYUBOTO Oy IyIIIEro;

OTBETCTBEHHOE OTHOILEHUE K CBOMM POJMUTEISM, CO3JAHUIO CEMBbU Ha OCHOBE
OCO3HAHHOI'O MPUHSATUSA HEHHOCTEN CEMEUHOM )KU3HU B COOTBETCTBUHU C TPAIULIUSIMHU
HaponoB Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHHUE K MHpPY, BKIIOYas JCTETHKY ObITa, HAy4YHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIIICHU;

MMOHMMAHUE YMOIMOHATBHOTO BO3/ICMCTBHUSI )KMBOM IPUPOJIBI U €€ [IEHHOCTH;



TOTOBHOCTb K CaMOBBIPDQXEHHIO B PAa3HbIX BHAAX HCKYCCTBA, CTPEMIICHHE
IIPOSIBIIATH KAYECTBA TBOPUYECKOM JINYHOCTH;

S) ¢usuyeckoro BocnuTaHHMsA, (GOPMHUPOBAHHMSA KYJbTYPHI 310POBbS M
IMOLMOHAJIBLHOIO 0JIaronoJyYms:

NOHUMAaHUE U peanu3aius 30poBOro u 0e3omacHoro odpasa ®u3Hu (30pOBOE
nuTaHue, cCOOMI0CHIEe TUTHEHUYECKUX MPABUI U HOPM, COaIaHCHPOBAHHBIN PEXUM
3aHATUA W  OTAbIXa, peryispHas (u3nUeckas aKTUBHOCTB), OEpEKHOro,
OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHUS K COOCTBEHHOMY (DU3UYECKOMY U
NICUXUYECKOMY 3/10POBBIO;

NOHMMAHWE [EHHOCTHM TMPaBWI HWHIMBUAYAIBHOTO U  KOJUIEKTUBHOTO
0€30MMacHOT0 MOBEICHUS B CUTYAIIUIX, YTPOKAIOIINX 3/JOPOBBIO U KU3HH JIIOJIEH;

OCO3HaHWE MOCIEACTBUH M HENPUATHS BPEIHBIX MPUBBIYEK (YMOTpeOaeHus
aJIKOTO0JIs, HAPKOTHUKOB, KypEeHHUS);

6) Tpy10BOI0 BOCTIMTAHMS:

TOTOBHOCTB K TPY/ly, OCO3HAHHE LIEHHOCTH MacTepCTBa, TPYI0JII00HE;

TOTOBHOCTh K AaKTUBHOW JIEITENBHOCTH TEXHOJOTMYECKOM W COLUAIBHOU
HaIPaBJIEHHOCTH, CIIOCOOHOCTh WHULMHUPOBAThH, IUIAHUPOBATH U CAMOCTOSITEIBHO
BBIIIOJIHATH TAKYIO JIESITEIBHOCTD;

UHTEpEC K pa3IuuHbIM cepaM NpodeccHOHANbHON JEATEIbHOCTH, YMEHHE
COBEpIIAaTh OCO3HAHHBIM BbIOOp Oyaymiell mpodeccudu W peanu30BHIBATH
COOCTBEHHbIE KU3HEHHbIE TUIAHbL;

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHHUIO U CaMOOOpa30BaHUIO Ha
MPOTSIKECHUN BCEU KU3HU;

7) 3K0JIOTM4eCKOT0 BOCIIUTAHMSA

AKOJIOTUYECKHU LIeNIecO00pa3HOe OTHOUIEHUE K MPUPOJIE KaK UCTOYHUKY >KU3HU
Ha 3emJie, OCHOBE €€ CYIIIECTBOBAHMS;

MOBBIIIEHUE YPOBHS JKOJOTUYECKOM KYJIbTYpbl: MPHOOPETEHUE OIbITa
IJIAHUPOBAHMSI IOCTYIIKOB M OLEHKH MX BO3MOYHBIX ITOCJIEICTBUM JIUISl OKPYKAOIIEH
cpensl;

OCO3HaHHWE TIJI00ANIBHOTO XapaKTepa 3KOJIOTMYECKUX Npo0ieM U myTed HX
peleHus;

CIOCOOHOCThH UCHOJIb30BaTh MPHOOpETaeMble NMPU U3YUYEHUU OMOJIOTUU 3HAHUS
M yMEHUS T[pUd  pelIeHHH  npoOjeM, CBA3aHHBIX C  pPAlUOHAIBHBIM
MPUPOONOIB30BaAHUEM (COOIOACHUE TIPABWII MIOBEICHUS B IPUPOJIE, HAMPABIIEHHBIX
Ha COXpaHEHUE PABHOBECHS B AKOCUCTEMAX, OXPAHY BUIOB, IKOCUCTEM, OUOChEpPHI);

AKTUBHOE HENPUATHE JIEUCTBUM, NPUHOCAIINX BPEI OKPYNKAOUIEH MPUPOIHON
cpele, YMEHHE MPOTHO3UPOBATH HEOJArOMPUSITHBIE SKOJOTUYECKHE TOCIEICTBUS
MPEANPUHUMAEMBIX AEUCTBUU U PEAOTBPALIATh UX;



HaJU4He Pa3BUTOTO SKOJOTUYECKOTO MBIIUICHUS, SKOJOTUYECKON KYJIBTYPHI,
OTIBITA JICSITEIIBHOCTH IKOJIOTHYECCKOW HAIMPABICHHOCTH, YMEHUS PYKOBOCTBOBATHCS
MMHU B TI0O3HABATEIbHON, KOMMYHUKATUBHON M COIMATIBLHOU MPAKTUKE, TOTOBHOCTH K
YYaCTHIO B IPAKTUYECKOM JESITEIIbHOCTH IKOJIOTMYECKOM HAPaBIEHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(OpPMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHs HAyKW W OOINECTBEHHOW MPAKTHKH, OCHOBAHHOTO Ha JHAJIOTE
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEPILIEHCTBOBAHKUE SI3BIKOBOM M YHUTATEIbCKOM KYJIBTYphl KaK CpeJCTBa
B3aMMOJICUCTBHS MEX]TY JIFOJAbMU U TIO3HAHUS MUPA;

MOHUMaHue crenuuku OWOJOTMM KaK HayKH, OCO3HaHHWS €€ POl B
(GhOpMHUPOBAaHUM PAIMOHATEHOTO HAYYHOTO MBINIJICHUS, CO3JaHUH IIEJTOCTHOTO
MPEACTABICHUS] 00 OKPYXKaloIIeM MHUpE KaK O €IWHCTBE MPUPOJbI, YelOBEeKa U
oOIecTBa, B TMO3HAHUM TPUPOAHBIX 3aKOHOMEPHOCTEH U pEIIeHUH MpodiieM
COXpaHEHUS IPUPOTHOTO PABHOBECHS,;

yOSXKIIEHHOCT, B 3HAYMMOCTH OWOJIOTHM JJII COBPEMCHHOW ITUBUJIN3AIINH:
oOecrieueHrss HOBOTO YPOBHS pa3BUTHS MEAWIMHBI, CO3/IaHUE TEPCIIEKTHBHBIX
OMOTEXHOJIOTHI, CIIOCOOHBIX PEIlIaTh PECypCHbIE MTPOOIEMbI Pa3BUTHUS YETIOBEUYECTBA,
MOMCKa IMyTell BBIXOAA M3 TJIOOAIBHBIX JKOJIOTMUECKHX MpoOjeM U obecreueHus
nepexoja K yCTOMYMBOMY Pa3BUTHIO, PAITMOHAITBHOMY HCITOJIB30BAHUIO MPHUPOTHBIX
pecypcoB U (P OPMHUPOBAHHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHUHM OHOJIOTMUECKMX 3HAHUW B  IENIX
MOBBIIICHUS OOIIEH KYJIbTYpbl, €CTECTBEHHO-HAYYHON TPAaMOTHOCTH, KaK COCTaBHOM
4acTH (DYHKIIMOHAJILHON IPAaMOTHOCTH OOydJaromuxcs, popMupyeMoit npu u3ydyeHuu
OMoJ0orNy;

MMOHUMaHUE CYITHOCTH METOJIOB ITO3HAHMS, HCIOJIb3YeMBIX B €CTCCTBEHHBIX
HayKax, CHOCOOHOCTM WCHOJb30BaTh TMOJydyaeMble 3HAHHUS IS aHalu3a W
OOBSCHEHHUSI SIBJICHHM OKpYKAIOMIEr0 MUpa M TPOUCXOIAIUX B HEM H3MEHECHUH,
yMEHUE JeNaTh OOOCHOBAHHBIC 3aKIIOYCHHS HA OCHOBE HAYYHBIX (DaKTOB W
MMEIOIIHNXCS JAHHBIX C IETBI0 TTOJIYICHHS JTOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HCITOJIh30BaTh OMOJOTUYECKHE 3HAHUS IS
perIeHus MpoOJIeM B peabHbIX KU3HEHHBIX CUTYAIIUSX;

OCO3HaHWE IICHHOCTH HAy4YHOU JESATEIHbHOCTH, TOTOBHOCTH OCYIIECTBIISTH
MIPOCKTHYIO M MCCIICIOBATEIBCKYIO IEATCIbHOCTh HHINBUAYAIBHO U B TPYIIIIC;

TOTOBHOCTh M CIIOCOOHOCTH K  HENPEPHIBHOMY  OOpa3OBaHHUIO M
caM000pa30BaHUI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAHWM 10 OWOJOTUU B
COOTBETCTBHH C KU3HECHHBIMU IMOTPEOHOCTSIMHU.

METAIIPEAMETHBIE PE3YJIBTATBI



MeTtanpeameTHble pe3ylbTaThl OCBOCHHUs Yy4yeOHOro mnpeamera «buomorus»
BKJIIOYAIOT: 3HAYMMble i1  (OPMHUPOBAHHMSI MHPOBO33PEHUS  OOYUYAIOLIUXCS
MEXIUCIUIUIMHAPHBIE (MEKIPEAMETHbIE) OOILIEHAYYHbIE MOHATHS, OTPAKAIOIINE
LIEJIOCTHOCTh HAyYHOM KapTHUHbBI MHUpAa M CHEUU(PUKY METOAOB IO3HAHUA,
UCIOJb3YEMBIX B €CTECTBEHHBIX HayKaX (BELIECTBO, DHEPIUs, SBJICHUE, MPOIECC,
CUCTeMa, Hay4YHbId (akT, MPHUHIMI, TUIIOTEe3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpPHUS,
UCCre10BaHNe, HAOI0IEHNEe, U3MEPEHHE, SKCIIEPUMEHT U IPYrUX), YHUBEPCAIbHbIC
yuyeOHble JAecTBUs  (IIO3HABATEJIbHBIE, KOMMYHHUKAaTUBHBIE, PETYJATHUBHBIE),
oOecneunBarome (popmMupoBaHue (PYHKIIMOHAIBHON TI'PaMOTHOCTH M COLMATIBHOMN
KOMIIETEHIIMM  OOY4YaroIIMXCs, CIOCOOHOCTh  OOYYaroIMXCS ~ MCIOJIB30BaTh
OCBOEHHBIE MEXIUCUUIUIMHAPHBIE, MUPOBO33PEHUECKAE 3HAHUSA M YHHUBEPCAJIbHBIC
y4eOHbIE IEMCTBUS B TO3HABATEIILHON U COLIMAIBHON MPAKTUKE.

MertanpeameTHble pe3ybTaTbl OCBOEHHUS IPOrPaMMbl  CPEIHEr0 OOIIEro
oOpa30BaHMsI TOJKHBI OTPaXkKaTh:

OBiagenue YHHBEpPCaJIbHBIMH y4eOHBIMHU M03HABaTeJbHbBIMH
NEeHCTBUSAMM:

1) 6a3oBble JIOTHYECKHE AeiiCTBHS:

CaMOCTOSITENIbHO  (OPMYyJIUPOBaTh M aKTyaJlu3UpoBaTb  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE,

UCIIOJIb30BaTh IPU OCBOCHHWHM 3HAHUKA MPUEMBI JIOTUYECKOIO MBIIIJICHUS
(aHanu3a, cuHTE3a, CpaBHEHMUs, KiaccuduKaiuu, 0000IIEeHHs ), PACKPhIBATh CMBICI
OMOJIOTMYECKUX MOHATHHN (BBIACIATh MX XapaKTEpHble NMpPHU3HAKH, yCTaHABIMBATh
CBSI3M C APYTUMU NOHATUSMH);

ONpENENATh UEIU JEATEIIbHOCTH, 3aJaBas MapaMeTpbl M KPUTEPUHM HX
TOCTUKEHUS, COOTHOCUTD PE3YJIBTATHI ACATEIBHOCTHU C ITIOCTABJIICHHBIMU LIENSMU;

MCIIOJIb30BaTh OMOJOTMYECKUE MOHATHUS sl OOBSICHEHHS (DAKTOB M SIBICHUMN
YKABOU IIPUPOJBI,

CTPOUTH JIOTMYECKUE pacCyXICHHUs (MHOYKTUBHBIE, JEAyKTUBHBIE, II0
aHAJOrUM), BBIABIATH 3aKOHOMEPHOCTM M MPOTUBOPEUUS B PacCMaTPUBAEMBIX
ABJICHUSIX, (DOPMYITUPOBATH BBIBOJIbI M 3aKIIOUEHUS;

IIPUMEHSTh CXEMHO-MOJEIIBHBIE CPEACTBA IJISl NPEACTABICHUS CYLIECTBEHHBIX
CBA3€M W OTHOIIEHUH B H3Y4YaeMbIX OHOJIOTUYECKHUX OOBEKTax, a TaKke
IPOTUBOPEUYMI PA3HOrO pOJAA, BBIABIECHHBIX B Pa3IMYHbIX HHPOPMAIIMOHHBIX
HMCTOYHHKAX;

pa3pabaThiBaTh IUIAaH pEUIEHUS NpoOdeMbl ¢ Y4ETOM aHajdu3a HMMEOUIUXCS
MaTepHalbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B JI€ATEIBHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJHTATOB
LEJISIM, OLIEHMBATh PUCKU MOCIIEACTBUI AESATEIBHOCTH;



KOOPJMHHUPOBATH U BBIMOIHATH PaOOTy B YCIOBHSIX PEAIbHOTO, BUPTYaJIbHOTO U
KOMOMHHPOBAHHOI'O B3aUMO/JICHCTBHUS;

pa3BUBAaTh KPEATUBHOE MBILLJIEHUE IPHU PELIEHUH )KU3HEHHBIX MTPOOJIEM.

2) 6a30BbIe HCCJIeA0BATEIbCKHE TeHCTBUS:

BJa/I€Th HABBIKAMU Y4YEOHO-MCCIIEOBATEIbCKON M NMPOEKTHOM JEATENbHOCTH,
HAaBbIKAMU  paspemieHusi  mpoOjeM, CIOCOOHOCTHIO W TOTOBHOCTBIO K
CaMOCTOSATENIbHOMY IMOMCKY METOJOB PEHICHUS MPAKTUYECKUX 3a7ad, TPUMEHEHUIO
pa3IMYHbIX METOJIOB IO3HAHUS;

UCIOJIb30BaTh PA3JIMYHbIE BUJIbI JEATEIBHOCTH IO MOJIYYEHHUIO HOBOTO 3HAHMUS,
€ro MHTEPIPETALNHU, IPEOOPA30BAHUIO U IPUMEHEHHUIO B YUEOHBIX CUTYyalUsX, B TOM
YKCIIE NIPU CO3AAaHUM YUEOHBIX U COLIUAIIBHBIX MPOEKTOB;

dbopMupoBaTh HAay4YHBIM TUI MBIIUICHHS, BJIaJ€Th HAYYHOU TEPMHUHOJIOTHEH,
KJIFOUYEBBIMHU MTOHATUSAMH U METOAAMM;

CTaBUTh M (OPMYJIMPOBATh COOCTBEHHbIE 3aJaud B 00pa30BaTEIbHOU
NESATEIbHOCTH U KU3HEHHBIX CUTYalUsX;

BBISIBJIATh PUYMHHO-CJIEJICTBEHHBIE CBSI3M M aKTyaJlM3UpoBaTh 3ajavy,
BBIJIBUTaTh TUIIOTE3Y €€ pelIeHUs, HAXOAUTh apryMEHTHI JJIsl JOKa3aTeIbCTBAa CBOUX
YTBEPKJICHUM, 33]1aBaTh [1APAMETPhl U KPUTEPUH PEILECHUS;

aHAJIM3UPOBATh ITOJIYYEHHBIE B XOJI€ PEIICHU 3a]a4M PE3YyJIbTAaThl, KPUTUUECKU
OLICHUBATh UX JIOCTOBEPHOCTh, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHSIX;

JaBaTh OILIEHKY HOBBIM CUTYallMsIM, OLIEHUBATh MPUOOPETEHHBIN ONBIT;

OCYIIECTBIISITh LEJICHAIIPABJICHHBII MOUCK TIEpeHoca CPelCcTB U CHOcOOOB
JeMCTBUS B TPOPECCUOHANBHYIO CPELLY;

YMETh TEPEHOCUTh 3HAaHHSA B IIO3HABATEIbHYIO M MPAKTUYECKYIO 00JacTu
KU3ZHENIEATEIbHOCTH;

YMETh UHTErPUPOBATh 3HAHMSI U3 PA3HBIX MIPEAMETHBIX 00JacTel;

BBIJIBUT'aTh HOBBIE HJEHU, IPEUIaraTb OPUTMHAIBHBIE MOJIXOJbl WU PELICHUS,
CTaBUTh MPOOJIEMBI U 337a4H, TONYCKAIOIINE aJbTePHATUBHBIEC PEILICHUSI.

3) pabora ¢ undpopmanueii:

OpUEHTHUPOBATHCSA B PA3IMYHBIX MCTOYHUMKAX MHPOpMALMU (TEKCTE y4eOHOTO
nocoOus, HAyYHO-TIOMYJISIPHOW  JHUTEeparype, OHOJOTMYECKHX  CIIOBApPAX H
CIpaBOYHHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B VHTepHeTe), aHaMM3UpOBATH
MH(GOPMALIMIO Pa3IMYHBIX BUAOB U (POPM IPEICTaBICHUS, KPUTUIECKU OLICHUBATDH €€
JOCTOBEPHOCTh U HEMPOTUBOPEUNBOCTB;

(GopMyIMpOBaTH 3aMpPOCHl U MPUMEHATH PaA3JIMYHBIE METOJbI MPHU TOUCKE U
otbope Oumosornyeckor WHOpMAIKK, HEOOXOMUMOW I BBITIOJHEHUS YYEOHBIX
3az1ay;



npuoOpeTaTh OMBIT HCIOJIL30BaHUS WH()OPMAITMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUM, COBEPIICHCTBOBATh KYJIbTYPY AKTUBHOTO MCIOJIb30BAHUS PA3TUUYHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO  BBIOMpaTh  ONTHUMalbHYI0O  (opMy  mpeacTaBieHUs
ouosiornyeckor uHGoOpMaIUu (CXeMbl, rpadUKH, JUarpaMMBbl, TaOIUIbI, PUCYHKH U
Apyroe);

WCIIONB30BaTh HAYYHBIM SI3BIK B KA4yeCcTBE CpeicTBa IMpu padore ¢
Oouonornyecko  umHbOpMaIMeil: NPUMEHATh  XUMHYECKHEe, (QU3UYECKHe U
MaTEMaTUYECKUE 3HAKW U CHUMBOJIBI, (opMyIbl, abOpeBUATYypy, HOMEHKJIATYpY,
UCII0JIb30BaTh M MPe0Opa30BbIBaTh 3HAKOBO-CUMBOJIMYECKUE CPEICTBA HATIISAHOCTH;

BJIJICTh HAaBBIKAMH PACIIO3HABAHUS U 3aIUTHI HH(POpMAIU, HHOOPMAITMOHHON
0€30MacHOCTH JTUYHOCTH.

OBjajieHHe YHHBEPCAJbHBIMM KOMMYHUKATUBHBIMH JeCTBUSIMU:

1) oO1eHne:

OCYILIECTBIISITh KOMMYHHUKAIIUUA BO BCeX chepax KU3HU, AKTUBHO y4acTBOBAThH B
Manaore Wi JUCKYCCHUHM IO CYHIECTBY OOCyXJaaeMod Tembl (yMEHHUE 3a]aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXJEHUSI OTHOCUTEIBHO BBIMOJHEHUS MpeiaracMoit
3aJlayd, YYUTHIBAaTb MHTEPECHl W COIVIACOBAHHOCTH TMO3HIIMN APYrMX YYaCTHUKOB
JUanora Wid JUCKYCCHUH);

pacrio3HaBaTh HEBEpOAJIbHBIE CpeACTBa OOIIEHHUS, IOHUMATh 3HAYCHUE
COIIMAJILHBIX 3HAKOB, MPENOCHUIOK BOSHUKHOBEHUS KOH(MDIUKTHBIX CUTyalluid, YMETh
CMSATYATh KOH(JIUKTHI U BECTH IEPETOBOPHI;

BJIQJICTh PA3JTMYHBIMU CIIOCOOAMU OOIICHHWS W B3aUMOJCUCTBUS, MOHUMATh
HaMEpEeHUs APYTUX JIIOACH, MPOSIBIATh YBAKUTEILHOE OTHOIICHUE K COOECETHUKY U
B KOPPEKTHOU opMe (HopMyIupOBaTh CBOM BO3PAKEHHUS;

pPa3BEPHYTO M JIOTUUHO WH3JaraTh CBOK TOYKY 3PEHHUS C HCIOJIb30BaHUEM
S3bIKOBBIX CPEJICTB.

2) cOBMeCTHAas eI TeJbHOCTh:

MOHMMATh M KCIOJIb30BaTh MPEUMYIECTBA KOMAHJIHOW W WHIWBUAYaJbHOU
paboThl MPU PEIICHUH OMOJIOTMYECKON MpOoOJieMbl, 000CHOBBIBATH HEOOXOJAUMOCTh
MIPUMEHEHUS TPYIINOBBIX (DOPM B3aUMOJICUCTBUS MPU PEIICHUN yUeOHOM 3a7a4H;

BBIOMpATh TEMATUKy M METOABl COBMECTHBIX JIEUCTBHUH ¢ Yy4€TOM OOIIMX
MHTEPECOB 1 BO3MOXKHOCTEN KaXKJI0T0 YJIEHA KOJIJIEKTUBA;

NpUHUMATh  I[ETd  COBMECTHOM  JIEATENbHOCTH, OpPraHU30BBIBaTH U
KOOPAMHUPOBATH JEUCTBUA MO €€ JOCTHKEHUIO: COCTaBJIATh IUIAH JEHUCTBUH,
pacnpenensiaTb poJid ¢ YYETOM MHEHUW YYaCTHHKOB, OOCYXIAaTh pe3yJbTaThl
COBMECTHOM paboTHI;

OIICHMBATh KaY€CTBO CBOETO BKJIAJIa U KaXJOTO YJYaCTHUKA KOMaHbl B OOIINA
pe3yJabTar Mo pa3paboTaHHBIM KPUTEPUSIM;



Ipe/yiaraTtb HOBBIE IPOEKTHI, OLIEHWBAaTh WJIEU C IIO3ULIUU HOBU3HBI,
OPUTMHAIBHOCTH, MIPAKTUYECKOW 3HAYUMOCTH;

OCYILIECTBJIATh ITO3UTUBHOE CTPATErMYECKOE IIOBEICHHE B  Pa3IMYHBIX
CUTYaIMSIX, IPOSIBIISITH TBOPYECTBO U BOOOPAKEHUE, OBITh MHUIIMATUBHBIM.

OBJageHne YHUBEPCAJIbHBIMY PeryJIsSTUBHbIMHU ACHCTBUAMM:

1) camoopranuzanus:

MCIIOJIb30BaTh OMOJIOTUYECKUE 3HAHUS IS BBISIBICHUS MPOOJIEM U UX PELICHHS
B KU3HEHHBIX U YUYCOHBIX CUTYaIIUSX;

BBIOMpAaTh Ha OCHOBE OHMOJOTMYECKUX 3HAHWM II€JIeBble U CMBICIOBBIC
YCTAaHOBKM B CBOMX JEWCTBUSIX M IOCTYIKax IO OTHOUIEHUIO K >KMBOHN INPUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIIHX;

CaMOCTOSITEJIBHO OCYUIECTBIIATh ITO3HABATEIIBHYIO JEATEIBHOCTD, BBIABIATH
npo0JsieMbl, CTaBUTh U (POPMYJIMPOBATH COOCTBEHHBIE 3a7aud B 0Opa3oBaTEIbHOU
NEATEIIBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOSTENIbHO COCTABJIATH IUIAH PEHICHUS MPOOJIEMBbI ¢ YUETOM UMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEU U MPEANOYTECHUM;

JABATh OLICHKY HOBBIM CHUTYaLlHsIM;

paciupsaTh paMKU y4eOHOTO IpeIMeTa Ha OCHOBE JIMYHBIX MIPEANIOUYTEHUH;

JieJ1aTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32
pelIeHue;

OLICHUBATh IPUOOPETEHHBIN OIIBIT;

croco0CTBOBaTh (DOPMHUPOBAHUIO U MPOSBICHUIO HIUPOKOMN 3pyIULIUU B Pa3HBIX
o0NacTsAX 3HAHUMN, MOCTOSIHHO TOBBIIIATH CBOM 0Opa30BaTEIbHBIM M KYyJIbTYPHBIN
YPOBEHB.

2) CAMOKOHTPOJIb:

NaBaTh OLICHKY HOBBIM CHUTYyalUsM, BHOCUTb KOPPEKTHBBI B AECATEIBHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LIEIISAM;

BJa/IeTh HaBbIKAMH MMO3HABATEIBHON pe(IeKCUU KaK OCO3HAHUSI COBEPIIIAEMbIX
NEUCTBUM W  MBICIUTENBHBIX IPOLECCOB, MX PE3YyJbTATOB M OCHOBAHM,
UCIIOJIb30BaTh MPUEMBI peQIeKCUU Il OLEHKH CHUTyallud, BBIOOpAa BEPHOIO
peleHus;

YMETh OLIEHMBAaTb PUCKM M CBOCBPEMEHHO IIPUHHUMATh pEIIEHUS 110 MX
CHIKEHHIO;

OPUHUMATh MOTHBBI M AapryMEHTHl JPYyTMX IIpU AaHAJIW3€ PE3YJIbTaTOB
NEATEIIbHOCTH;

3) npuHATHE Ce0sl M APYTHX:

NPUHUMATD ce0sl, MOHMUMAasi CBOU HEJOCTATKU U IOCTOMHCTBA;

NIPUHUMAThL MOTHBBI W aApPryMEHTHl JAPYTrUX I[IPU aAHAIN3€ PE3YyJIbTaTOB
NEATEIIbHOCTH;



pHU3HABaTh CBOE MPABO U MPABO JAPYTUX HA OMINOKU;
pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro YEIOBEKA.

HPEAMETHBIE PE3YJIBTATBI

[IpeameTHbie pe3ynbTarthl ocBoeHus nporpammbl COO 1o Ouonoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crernuduyeckue s yueOHoro npeamera «buonorus»
Hay4HbIC 3HAHMS, YMEHHUS U CIOCOOBI JEMCTBUI MO OCBOCHHUIO, MHTEPIIPETALUU U
peoOpa30BaHUI0 3HAHUM, BUJABI ACSITEIBHOCTH MO IMOJYYEHUIO HOBOI'O 3HAHUS H
MIPUMEHEHUIO 3HAHMA B PA3JIMYHBIX YYEOHBIX CHUTYalMsIX, a TAaKXKE B PEATbHBIX
KU3HEHHBIX CHUTYyallUsiX, CBA3aHHBIX C Owuonorueid. B mporpamme mnpeameTHbIe
pE3yNbTaThl MPEACTABICHBI IO T01aM 00yUYEHUS.

[IpenmeTHbIe pe3ynbTaThl OCBOEHHUs yueOHOro mpenmera «buomorus» ¢ 10
Kjlacce JOJKHBI OTPAKATh:

c(OPMUPOBAHHOCTh 3HAHUM O MECT€ U POJM OMOJIOTUH B CHUCTEME HAYYHOI'O
3HAaHUS €CTECTBEHHBIX HAYK, B (POPMHPOBAHUM COBPEMEHHON €CTECTBEHHO-HAYUHOM
KapTUHBI MHpa U HAYYHOI'O MHPOBO33PEHHS, O BKIIAJE POCCUHCKUX U 3apyOEKHBIX
Y4E€HBIX-OMOJIOTOB B pa3BUTHE OUMOJOTUH, (PYHKIHMOHAIBHOW IPAMOTHOCTH YeJIOBEKa
JUTSl pEICHUs KU3HEHHBIX 33/1a4;

YMEHHUE pacKpbIBaTh COJIEpPKaHUE OHOJOTMYECKUX TEPMUHOB U IOHSTHIA:
’KU3Hb, KJIE€TKa, OpraHu3M, MeTa0osu3M (0OMEH BEIIECTB U MPEBPALICHUE SHEPTUH),
romeoctas  (caMoperyisiius), ypOBHEBas  OpraHu3alus JKUBBIX  CHCTEM,
CaMOBOCHPOM3BEACHHUE (PEMPOAYKIIHS), HACIEACTBEHHOCTh, U3MEHYUBOCTb, POCT U
pa3BUTHE;

yMEHHME M3/1araTh OHOJOTMYECKHEe TeopuHu (KJIETOYHas, XpOMOCOMHas,
MyTaIlMOHHAs, IIEHTpajbHas I0TMa MOJISKYJISpHOM Onosorun), 3akonsl (I'. Mengens,
T. Moprana, H. W. BaBunoBa) u yuenus (0 IEHTpax MHOrooOpasusi u
MPOUCXOXKICHUS KyIbTypHbIX pacteHuid H. V. BaBuioBa), onpenensiTe rpaHULIbl UX
IIPUMEHUMOCTH K )KUBBIM CUCTEMAM;

YMEHHE BIaJI€Th METOJaMU HAYYHOI'O MO3HAHUS B OMOJIOTHMHU: HAOIIOJEHHUE U
ONMCAHUE >KUBBIX CHUCTEM, IPOLIECCOB M SBJIEHUM, OpPraHU3alMs U IPOBEICHUE
OMOJIOTUYECKOTO AKCIIEPUMEHTA, BBIABUKEHUE TUIIOTE3bI, BBISIBICHUE 3aBUCHUMOCTHU
MEXIy WCCIEIyeMbIMH BEIMYMHAMH, OOBSICHEHUE TMOIYYEHHBIX pE3yIbTaToB,
MCIIOJIb30BAaHHBIX HAYYHBIX MOHSTHI, TEOPUN U 3aKOHOB, YMEHHE J€JIaTh BBIBOJBI HA
OCHOBAaHHM MOJYYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIICIATHh CYIIECTBEHHBIC NMPU3HAKKM BUPYCOB, KIETOK MPOKAPUOT U
AYKapuoT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTU
mpolieccoB: OOMeHa BEIIECTB M MpEBpalleHUs SHEPruu B KIeTke, (OTOCHHTE3a,
IUIACTUYECKOTO M JHEPreTUYeCKOro oOMeHa, XEMOCHHTE3a, MHTO03a, Meilo3a,



OIJIOIOTBOPEHMSI,  Pa3MHOXKEHHUsS, HMHAMWBHUIYaJbHOTO  Pa3BUTHUA  OpraHu3Ma
(oHTOTEHER);

YMEHHE TMPUMEHSTh TOJyYEHHbIC 3HAHUA [JISI OOBSICHEHHS OWOJIOTUYECKUX
IPOLIECCOB U SIBICHUM, NJisi MPUHATHSA MPAKTHUECKUX PEUICHUN B IOBCEIHEBHOM
KU3HU C LeJpl0 oOecrieyeHusi O€30MacHOCTH CBOETO 3JI0POBbS W 370POBbS
OKpY>KaIOIIUX JIIOJIeH, COOJIIO/IEHNSI HOPM TPaAaMOTHOTO MOBEJCHHUS B OKpY’KaroIlen
OPUPOIHON cpele, MOHMMaHHE HEOOXOJUMOCTH HCIOJIB30BAaHUS JOCTHUKCHHUN
COBPEMEHHOMU ouonoruu u OMOTEXHOJIOTHUIM LISt PalMOHAIIBHOTO
IPUPOAOIIOIH30BAHUS;

yYMEHHE pelliaTh dJIEMEHTapHbIE FTEHETUYECKUE 3a/1a4l HA MOHO- U TUTUOPUTHOE
CKpEIlMBAaHUE, CIEIUICHHOE HAacleOBaHUE, COCTaBISATH CXEMbl MOHOTHOPHIHOTO
CKpEIIMBAaHUSA JUIS MIPeICKa3aHus HACIEAOBAHUS TPU3HAKOB Y OPTraHNU3MOB;

yYMEHHUE BBINOJHATh JaOOpaTOpHbIE U MPAaKTHYECKUE paboThl, COOJ0IAThH
npaBuia npu pabore ¢ ydeOHbIM U JabOpaTOPHBIM 000PYI0BAHHUEM;

yMEHHE KPUTHYCCKH OIICHWBAaTh ¥ HMHTEPIPETHPOBATH  WHOOPMAIUIO
OMOJIOTHYECKOTO  COACpXKaHMs, BKIIOYAIONIYI0O TICEBAOHAyYHbIE 3HAHUA U3
pa3IMYHBIX MCTOYHUKOB (CpelcTBa MaccoBOW WHGOpMalWW, HAYYHO-TIOMYJISIPHBIC
Marepuaibl), STUYECKHE aCMeKThl COBPEMEHHBIX UCCJIEJIOBaHUM B OHOJIOTHH,
MEIUIMHE, OMOTEXHOJIOTHH;

YMEHHUE CO3/1aBaTh COOCTBEHHBIE MMCHbMEHHBIE U YCTHBIE COOOIIEHU, 00001as
Ononoruueckyo HHHOPMaINIO U3 HECKOJIBKUX HCTOYHUKOB, TPaMOTHO UCTIOJIb30BATh
MOHSTUWHBIN anmapat OMOJOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJTIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB U TeM uu@ppoBbIe
Ne i/ P KoHnTtpoJbHbIe IIpakTH4eckue (upp )
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThbI
pecypchbl
bu6nmorexa [IOK
1 broorit kak Hayka 2 05 https://m.edsoo.ru/7f41c292
bubnunoreka LIOK
2 XK 1
MBLIE CHCTCMBT M HX OpranHsatid https://m.edsoo.ru/7f41¢292
. bubnnorexa [IOK
3 XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 8 1 https://m.edsoo.ru/7f41c292
bubnunoreka LIOK
4 HKHSHEASATEILHOCTE KICTKH 6 https://m.edsoo.ru/7f41¢292
PasMHOXEeHUE U MTHAMBUAYATIbHOE Pa3BUTHE bubmmnoreka HOK
5 5 1
OpraHu3MoOB https://m.edso0.ru/7f41c292
6 HacnencTtBeHHOCTE M U3BMEHYMBOCTh 8 15 bu6nmorexa LIOK
OpTraHM3MOB ' https://m.eds00.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 bubnnorexa [JOK
OMOTEXHOJIOTHH https://m.eds00.ru/7f41¢c292
bubmmoreka IIOK
8 P 1
FIEPBHOC BpEMA https://m.edsoo.ru/7f41c292
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 4
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosun4yecTBo 4acoB JIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kourpoabnbie IIpakTnueckue
n/n Bcero u3yuyeHusi oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl
bubnmoreka [IOK
1 buonorus B cucreme Hayk 1 https://m.edso0.ru/863e6122
https://m.edsoo0.ru/863e632a
Mertoabl MO3HAHKS JKHBOU IPUPOIBI.
[TpakTuueckas padorta Ne 1
2 «Vcronp30BanHue pa3IUnUHbBIX METOIOB 1 0.5 bubnuorexa [JOK
p a ' https://m.eds00.ru/863e6122
P U3YICHUH OMOJIOTHICCKUX
00BEKTOBY
3 buonornueckune cucTeMbl, IPOLIECCH U 1 bubnunoreka LIOK
UX U3y4EHHUE https://m.eds00.ru/863e6564
4 XUMHYECKNHU cOCcTaB KIeTKU. Boma u 1 bubmmoteka IIOK
MHHEPAIBHBIE COJIA https://m.eds00.ru/863e674e
bubmmoteka IIOK
5 b .C o 1
CIIICH. L-0CTaB I CTPOCHHE DEITKOB https://m.edso0.ru/863e6b72
®epMeHThl — OMOJOTHYECKHE
karanuzaTtopsl. JJabopaTtopHas pabota
6 Ne 1 «M3yueHne KaTaIMTHYECKOM 1 0.5 bubnmorexa HOK
- ya ' https://m.eds00.ru/863e6b72
AKTUBHOCTH (pepMEHTOB (Ha IpUMEpe
aMUJIa3bl WM KaTajaasbl)»
7 Vraesoasl. JIumumer 1 bubmorexa LIOK

https://m.eds00.ru/863e6870
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bubnunoreka LIOK

8 Hyinennoseie kuenotsl. AT® https://m.edso0.ru/863e6d5c

9 Hcropust 1 METObI U3YUEHHUS KIIETKHU. bubmmoreka [JOK
Knerounas teopus https://m.eds00.ru/863e6e88

10 Kierka kak 11eJ10CcTHas )KUBasi CHCTEMa
CTpoeHue 3yKapuoOTHYECKOM KIIETKHU.

JlaGopaTtopuas pabora Ne 2 «3yuenne
patop P . i bubnunorexa LIOK
CTPOCHHUSI KJIETOK PaCTCHUH,

11 5 5 . 0.5 https://m.edso0.ru/863e6ff0
PKUBOTHBIX, TPHOOB 1 DAKTCPUH TION https://m.eds00.ru/863e716¢
MHUKPOCKOITIOM Ha TOTOBBIX
MUKpOIIpenaparax U uX OIMUCaAHHUC)

bubnuoreka [IOK

12
(OOMEH BEIECTS HTH META00THIM https://m.eds00.ru/863e766¢

bubnunoreka LIOK

1 ) . X

3 OTOCHHTES. ACMOCHIHTES https://m.eds00.ru/863e7c98
. bubmuoreka [IOK

14
JuepreTeckuii 0omen https://m.edso0.ru/863e7aae
JKu3HeHHbIN UK KIeTKU. [{enenue
KkieTku. Muto3. Jlaboparopnas pabota

15 Ne 3 «HaOnrogeHre MUTO3a B KIIETKaX 0.5 bubmorexa LOK

- a ' https://m.edso0o.ru/863e7dc4
KOHYMKA KOpEIIKa JIyKa Ha TOTOBBIX
MUKpOTpenaparax»»

16 buocunTes 6enka. Peakimst bu6mmoteka IIOK
MAaTpUYHOTO CUHTE3a https://m.eds00.ru/863e796e

but6mmorekxa [IOK

17 T —

pascI — OHoCHHTES OenKa https://m.edso0.ru/863e796e
18 Hexknerounsie hopmbl :kU3HH — bubmuoteka [IOK

BHUPYCHI

https://m.edso00.ru/863e7540
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bubnunoreka LIOK

19 DopMBI PA3MHOKEHUS OPraHU3MOB https://m.edsoo.ru/863e81b6
https://m.edso0.ru/863e831e
bubnunorexa LIOK

2 Meii

0 eHos https://m.edsoo.ru/863e7f4a
OO0pa3oBaHue U pa3BUTHE MOJIOBBIX
KJIeTOK. OIJI0I0TBOPEHHE. BuG 10K
nOIMoTEKA
21 JlaGopaTtopHas pabora Ne 4 «3y4yenue 0.5 https://m.edsoo.ru/86381h6
CTPOCHHSI TIOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIIpenaparax»
29 WNunuBuayanbHOe pa3BUTHE Bbu6mmoteka [JOK
OpraHU3MOB https://m.eds00.ru/863e8436
93 ['eneTnka — Hayka o bubnuorexa [IOK
HACJICICTBEHHOCTH 1 M3MCHYHNBOCTH https://m.edso0.ru/863e862
3aKOHOMEPHOCTH HACJIEAOBAHUS
24 MpH3HaKOB. MoHOrHOpHIHOE bubmorexa [IOK
P ’ Py https://m.eds00.ru/863e8878
CKpEIIUBaHHe
WTHOpUIHOE CKpelUBaHue. 3aKOH
25 fez.%ninf/[oro Hainl: OBaHUS bubmmorexa [IOK
A https://m.edso0.ru/863e89a4
MPU3HAKOB
CremieHHOE HacjIeIOBaHHE
npu3HakoB. Jlaboparopnas pabota Ne 5
«M3yueHue pe3ynbpTaToB bubmmoreka HOK
26 0.5
MOHOTUOPUAHOTO U AUTHOPHUTHOTO https://m.eds00.ru/863e8c60
CKpEIIUBaHUS Y IPO30(HIIBI HA
TOTOBBIX MUKpOIIpenapaTax»
97 I'enetuka noima. Haciiegosanue but6mmoreka [IOK
MIPU3HAKOB, CIEIJIEHHBIX C MOJIOM https://m.edso00.ru/863e8c60
28 WsmenunBocth. HenacneacrBeHHas 0.5 bu6nunorexa LIOK
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U3MEHUYUBOCTh. JlabopaTopHas padora
Ne 6. 3yuenue MoauuKarimoOHHOM
M3MEHYUBOCTHU, IOCTPOCHUE
BapHAIlMOHHOTO psiJia U BapHaAIlHOHHOM
KpUBON»

HacnencrsenHas N3MEHUYHUBOCTD.

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

29 JlaboparopHnas pabota Ne 7. «AHanu3 1 05 bubmmoreka [JOK
MyTaIui y 1p0o30( bl Ha TOTOBBIX https://m.edso00.ru/863e8efe
MUKpOTIpenaparax»

bubmmorexa [JOK

30 Peneriia wenosexa 1 https://m.edsogru/863e8d78
PesepBHeIit ypok. O000IICHHE 11O TEME

31 «HacnencrBeHHOCTE U U3MEHUYUBOCTH 1
OpPTaHU3MOBY

bubmmorexa [JOK

32 (Cenexups kak Hayka u pouece . https://m.edSO(])_.Iru/863e9214

33 MeToab! 1 OCTHKEHUS CEJIEKITNU 1 bu6mmoteka IIOK
PaCTEHUH U KUBOTHBIX https://m.eds00.ru/863e9214

34 buoTrexHonorus Kak oTpacib 1 bubnnorexa [JOK
MPOU3BOACTBA https://m.edso0.ru/863e9336

OBIIEE KOJIMYECTBO YACOB I1O 34 4

I[TPOTPAMME
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YUYEBHO-METO/IUYECKOE OBECITEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJBHBIE YUEBHBIE MATEPUAJIBI JUISI VUEHUKA

* buosorus, 11 knacce/ Ilaceunuk B.B., Kamenckuii A.A., Pyouos A.M. u apyrue
/Mon pen. [laceunuka B.B., Akuuoneproe o0miectBo «M31ateascTBo
«IIpocsemienne»
METOJIUYECKHUE MATEPHUAJIBI JIJIS1I YYUTEJIS
1. O6mas ouonorusi. bazossiil ypoBenb. 10-11 kinaccel. Mertoauueckue
pexkoMeHanuu u padoune nporpammel. DI'OC.
2. Kamenckuit A.A., KpukcynoB E.A., [Taceunux B.B. buonorus. O6mias
ouosorusi. 10-11 xmace. M.: Ilpoda, 2010. Hayuno-nonysnspHas uteparypa:
3. Hoxkun3 P. Orouctuunsrii red. M. "Mup". 1993.
4. Konbman S., Pém K.-I'. Harnsaras 6uoxumust. — M.: Mup, 2004.
5. [MnaBunsmmkoB H.H. T'omynkymtoc. Ouepku u3 uctopuu o6uonoruu. M.,
«Jlerckas nureparypa». 1971. — 432 c.
6. ®@pank-Kamenckuii M./[. Camas rinaBHas moiiekyna. M., Hayka, 1983. - 160 c.
VYyebHas 1 HayyHas IUTEpaATypa:
1. Aiana @., Kaiirep I:)x. CoBpemenHast reHetuka. M., "Mup", 1988.
2. Ansbeprtc b., bpeit /1., JIstouc JIx., Pagd M., Pobept K., Yorcon k.
3. Monexkynsapuas 6uonorus kinetku. T 1-3. M., "Mup", 1995.
4. beikos B.JI. Ilutonorus u obmias ructosiorus (GyHKIMOHAIBHAsS MOP(HOIOTHS
KJIETOK M TKaHeu yenoBeka) — CI16., COTUC, 2002

5. I'mn6ept C. buonorus pazsutus. T.1-3. M., "Mup", 1996.



6. Kumynes 1. ®@., O6mas u monekynspHas renetuka, Cuonupckoe
YHUBEPCUTETCKOE U31., 1998.-430 c.

7. 3aBap3un A.A. CpaBuurensHas ructonorus. CI16, uza. CII6IY, 2000.

8. Hure-Beutromon C.I'. I'enetnka ¢ ocanoBamu ceneknuu. CI10., "H-JI", 2010.

9. Komos B.IL., [lIsegosa B.H. buoxumus. — M.: [ipoda, 2004.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HHTEPHET

SIKnacc



