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1.IlosicHuTEIBLHAS 3aIIHCKA

Lenbro nzyuenus yaeOHoro npeamera «bruonorus» sBisieTcs oBlajeHue 00yqatonmMHCs
3HAaHUSMHM O CTPYKTYpHO-()YHKIIMOHAJIBLHOW OpraHM3alliy >KUBBIX CHUCTEM pa3HOIO paHra u
npuoOpUTEeHNEe yMEHHUI MCIOJb30BaTh 3TH 3HAHUS JUIA TPAMOTHBIX JCHCTBHIA B OTHOIICHUHU
00BEKTOB KMBOI MPUPOJIbI U PEIICHUS Pa3IMUHBIX KU3HEHHBIX POOIEM.

3amauamu yueOHOro npeamera «bruonorus» sBIsSIOTCS:

- OCBOEHHE OO0YYalOIIMMHCS CHUCTEMbl 3HAHMM O OMOJIOTMYECKUX TEOpUSIX, YUCHMSIX,
3aKOHAX, 3aKOHOMEPHOCTSIX, TUIOTE3aX, MpaBWIaX, CIY)KaIlMX OCHOBOH uisi (OPMHpPOBAHHUS
IpPEJCTAaBICHUH O €eCTeCTBEHHO-HAy4YHOM KapTUHE MHpa, O METOJaX Hay4yHOro IO3HaHMs,
CTPOCHUHU, MHOT000pasHMH M OCOOCHHOCTSX MHMBBIX CHCTEM pa3HOTO YPOBHS OpraHU3allHH,
BBIJIAIOIIUXCS OTKPBITUAX B OMOJIOTHH;

- (opMHpoBaHuE y 0OYYAIOUIMXCS MO3HABATENbHBIX, HHTEUIEKTYaIbHBIX U TBOPYECKUX
CHOCOOHOCTEH B Mpoliecce aHalu3a JaHHbIX O IyTSIX pa3BUTHUS B OMOJIOTMH HAy4YHBIX B3IVIAJOB,
U/Iel ¥ MOIX0JI0B U3YUCHHUS JKUBBIX CHCTEM Pa3HOT'0 YPOBHS OPTaHU3AINH;

-CTAaHOBJICHHE Y OOydaroumuxcsi oOuie KyabTypbl, (YHKIHMOHAJIBHOM I'PaMOTHOCTH,
pa3BUTHE YMEHHI OOBSACHSATH M OLIEHUBATH SIBICHUS OKPYXKAIOIIETO MHpPA JKUBOW MPUPOABI HA
OCHOBAHMHU 3HAHUH U OIBITA, TOJYYEHHBIX IPU U3yYEHUN OUOJIOTUH,

-popmupoBaHue y 0OyYaIOUIMXCS YMEHHHA WILTIOCTPUPOBATh 3HAYCHHUE OMOJIOTHYECKUX
3HAaHUM B MPAKTUYECKOW JEATEIBbHOCTH YEJIOBEKa, PA3BUTHU COBPEMEHHBIX MEIUIIMHCKHX
TEXHOJIOTHI 1 arpoOMOTEXHOJIOTHH;

-BOCIHMTaHuE YOEXIEHHOCTH B BO3MOYKHOCTH ITO3HAHMS YEJIOBEKOM >KHBOH HPUPOIHI,
HEO0X0IMMOCTH OEpPEKHOTO OTHOUICHHUS K HEl, COONIOIEHNUS AITUYECKUX HOPM IPU MPOBEACHUN
OMOJIOrMYECKHUX HCCIIeI0OBaHUH;

-0CO3HaHWE IIEHHOCTH OMOJOTMYECKUX 3HAHWMA ISl TIOBBIIICHHUS YPOBHS AKOJIOTHIECKOM
KYJBTYpBI, JUIsl YOPMUPOBAHUSIHAYYHOTO MUPOBO33PEHUS;

- IPUMEHEHHUE NMPHOOPETEHHBIX 3HAHUH U YMEHUH B MOBCEIHEBHOW XU3HH JUIS OLCHKH
NOCJEICTBUM CBOEH JEATENIbHOCTU 10 OTHOIIEHUIO K OKpY)Kalolled cpene, COOCTBEHHOMY
37I0pOBBIO0, 0OOCHOBAHUE U COOJIIOICHUE MEP MPOPMITAKTUKH 3a00JI€BaHUM.

Mecto npeamera «buonorus» B yuyeOHOM IiaHe: B cOOTBeTCTBHM ¢ DenepalbHbIM
rOCYJapCTBEHHBIM 00pa30BaTEeIbHBIM CTAHIAPTOM CPEIHET0o 00IIero oOpa3oBaHUs y4eOHBIM
npeamer «buonorus», u3ydyaemplii Ha 0a30BOM YpPOBHE SIBIIsETCS 00s3aTENbHBIM y4eOHBIM
IpeIMETOM, BXOASALIMM B COCTaB MpeaMeTHON o0nactu «EcTecTBeHHO-Hay4YHbIe peameTs» Ha
uzydenue npeamera buosnorus B 10 xnacce orBoautcs 34 yvaca B rox (1 gac B Heneno), B 11
KJacce oTBoauTcs 34 vaca B roa (1 4ac B Henemo)

Jlia peanu3anuy IporpaMMbl UCHOIb3YIOTCs yueOHuku: buosorus 10 kmace: yue0. s
oOmeoOpa3zosar. Opranuzanuii: 6azoBbiii ypoBeHb/ A.A. Kamenckuii, E.K. Kacnepckas, B.U.
CuBoriazos. -2-¢ u3z. — M.:IIpocsemenue, 2020.-159 c:mt. — ISBN 978-5-09-074643-4.
buonoruss 11 kmacc: yue6. s ob6meoOpas3oBat. Opranuszanuii: 0a3oBblif ypoBeHb/ A.A.
Kamenckwii, E.K. Kacriepckas, B.1. CuBornasos. -2-¢ uzn. — M.:IIpocBemienue, 2020.-208 c:wr.
— ISBN 978-5-09-074644-1.

Pabouas nporpamma yuebHoro npeamera «buosorus» (6a30Bblii YpOBEHb) COCTaBJIEHA C
yuyeToM pabouell mporpaMMbl BOCIUTaHMs. BocmuTaTenbHBI MOTEHIMAT JAHHOTO Y4eOHOro
npeaMera  O0ECIeYrBACT pEaH3alui0  CICIYIOMUX I[EJEeBBIX NPUOPUTETOB BOCIUTAHUS
o0yJaromuxcs:

- YCTaHOBIIEHHE [IOBEPUTEIHHBIX OTHOIICHWH MEXIy YYHTEIeM W ero y4YeHHWKaMH,
CHOCOOCTBYIOUIMX IO3UTHUBHOMY BOCHPHUATHIO y4allUMHUCS TpeOOBaHUM M mpoch0d yduTesns,
NPUBJICUCHUIO WX BHHMaHUS K OOCYyXJaeMoil Ha ypoke WHQPOpMAalWd, aKTHBH3AIUU WX
MO3HABATENbHOM JIeSITeIbHOCTH;

- MoOY)KICHNE IIKOJEHUKOB COOJIOAATh Ha YPOKE OOIICTIPHHSITHIE HOPMBI ITOBEICHUS,
npaBuiIa OOLIEHHS CO CTApPIIUMHU (YUHUTENISIMH) M CBEPCTHUKAMHU (IIKOJbHUKAMH), MPUHLUIIBI
y4eOHOM TUCIIMITIIMHBI U CAMOOPTaHU3aIHH;



- NIPUBJICYEHUE BHUMAHHUS IIKOJBHUKOB K [IEHHOCTHOMY aCIIEKTY M3y4aeMbIX Ha ypOKax
SIBJICHUI, OpraHu3aus uxX paboThl ¢ OTYy4aeMOi Ha YPOKe COLUAIbHO 3HAYMMOM HH(pOpMaIuei
— WHUIUUPOBAHUE €€ O0CYXICHUSI, BHICKA3bIBAHUS YYALIUMUCS CBOETO MHEHHsS IO €€ MOBOJY,
BbIPa0OTKH CBOET0 K HEH OTHOIIEHUS;

- HCIOJIb30BaHHE BOCIUTATENIbHBIX BO3MOXKHOCTEH coOepx aHus ydeOHOro mpeaMera
yepe3 JEMOHCTpalMI0 JETAM IPUMEPOB OTBETCTBEHHOI'O, TIPaXXKJAHCKOIO IOBEACHMUS,
MPOSIBIICHUS] YEJIOBEKOIIOOUS U T00pOCEpCUHOCTH, Yepe3 MoaA00p COOTBETCTBYIOIIUX TEKCTOB
JUISL 9YTE€HUS, 3a]1a49 JJIs1 PeIIeHUs], TPOOJIEMHBIX CUTYAIM /U1l 0OCYKJIEHHS B KJIACCE;

- IPUMEHEHHUE Ha YPOKEe MHTEPAKTUBHBIX (POPM pabOThl ydallUXCsl: UHTEIICKTYaIbHBIX
UIp, CTUMYJIUPYIOIIKX [IO3HABATEIbHYI0 MOTUBALIMIO IIKOJIBHUKOB; TUAAKTUYECKOIO TeaTpa, rae
MOJIyYeHHBIE Ha YPOKE 3HAHUS OOBITPBHIBAIOTCS B TeaTpalbHBIX IOCTAHOBKAX; JAMCKYCCHUM,
KOTOpBIE JTAIOT YYAIIMMCS BO3MOKHOCTh IIPHOOPECTH OMBIT BEIEHUSI KOHCTPYKTHBHOTO IMAJIOTA;
rpynnoBoi pa®oThl WM pabOThl B Mapax, KOTOPbIE y4yaT IIKOJbHUKOB KOMaHAHOW padoTe u
B3aMMOJIEMCTBUIO C IPYTUMHU JIETbMU;

- BKJIFOUEHUE B YPOK UTPOBBIX MPOLEAYDP, KOTOPBIE IOMOTAOT NOAIEPKaTh MOTHUBALUIO
JeTe K MOJY4YeHHMIO 3HAHUM, HaJaKMBAHWUIO IO3UTUBHBIX MEXJIMYHOCTHBIX OTHOILEHUN B
KJ1acce, MOMOTa0T YCTAaHOBIICHUIO TOOpOKeNaTeabHOU aTMochephl BO BpeMsl YpOKa;

- opraHuzanusi medcTBa MOTHBHPOBAHHBIX W SPYAMPOBAHHBIX YYALIMXCS HAJ WX
HEYCHEBAIIIUMH OJHOKIACCHUKAMM, [JAIOLIEr0 IIKOJbHUKAM COLMAIBHO 3HAYUMBIN OIBIT
COTPYJIHUYECTBA U B3aUMHON IIOMOIIIH;

- UMHULUUPOBAaHUE U TMOJJAEPKKA HCCIEIOBATEIbCKON NEATEIbHOCTH UIKOJIBHUKOB B
paMKax peanu3aliy MUMU MHAWBHUIYAJbHBIX M IPYHIOBBIX HCCIIEIOBATENIbCKUX MPOEKTOB, YTO
JacT IIKOJIBHUKaM  BO3MOXXKHOCTh NMPUOOPECTH HABBIK  CAMOCTOATEIBHOTO  PElICHUs
TEOPETUYECKON MPOOJIEMBbI, HABBIK T€HEPUPOBAHHUS M O(POPMIICHHS COOCTBEHHBIX HJIEH, HaBBIK
YBOXHUTEIBLHOTO OTHOIIEGHUS K YYXHUM uaesM, o(opMIeHHbIM B paboTax JIpyrux
UCclleIoBaTeNeii, HaBbIK MYOJIMYHOTO BBICTYIUIEHMS NEpe]l ayqUTOpHEH, apryMEeHTUPOBAaHUS U
OTCTauBaHUs CBOEH TOUKH 3PEHUS.
2.Conep:xanue kypca «buosorus» (6a3oBblii ypoBenb)10 kiace
Tema 1. Buonozus kax nayka.

buonorus kak Hayka. CBsi3b OMOJOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMHU U JAPYTUMU
€CTeCTBEHHBIMH HaykaMmu, (uiocodueit, 3THKOH, 3cTeTUKOM W mpaBoMm. Ponb Ouonoruu B
(opMHpPOBAHNN COBPEMEHHON Hay4YHOU KapTHHbBI Mupa. CucremMa OMOIOTHYECKUX HaYK.

MeTto1p1 TO3HaHUS )KMBOW IPUPO/IbI (HAOMII0IeHNE, SKCIIEPUMEHT, OITMCaHKUE, U3MEPEHHE,
KJaccu(uKaus, MOIEIMPOBAaHUE, CTATUCTUYECKAst 00pabOTKa TaHHBIX ).

JlabopaTopHble U NpakTHYecKUe padoThI:

Ilpaxmuueckasa paboma «Hcnonv3osanue paziuuublx Memo0o08 Npu U3VHeHUU
buonocuueckux 06vLeKmosy.
Tema 2. 7ZKugvie cucmemul u ux op2anu3ayusi.

Kupble cucrembl (OMOCHCTEMBI) Kak MpeAMeT Hu3ydeHHs Ouonoruu. OTIuuue >KUBBIX
CUCTEM OT HEOPTaHUYECKOW MTPUPO/IBI.

CgoiicTBa OWocucTeM ¥ HX pa3HoOOpa3ue. YPOBHH OpraHu3alud OHOCHCTEM:
MOJIEKYJISIPHBIMA,  KJIIETOYHBIM,  TKAaHEBbIM, OPraHU3MEHHBIM,  IONYJSILHOHHO-BUIOBOM,
9KOCUCTEMHBIH (0MOTeo1IeHOTHYECKUI), OMOCEPHBII.

Tema 3. Xumuueckuii cocmae u cmpoeHue Kiemku.

XWMUYECKUM  COCTaB  KIETKM.  XUMHYECKHE  DJJEMEHThl:  MaKpOAJIEMEHTBHI,
MUKpO3JIEMEHTHI. Bosla 1 MUHEpaJIbHbBIE BEIIECTBA.

OyHKIMM BOJbI M MUHEpAJbHBIX BelIeCTB B kieTke. [lomaepxaHue OCMOTHYECKOIO
GanaHca.

benku. CoctaB u cTpoeHue 6e1KoB. AMHHOKHCIOTH — MOHOMEpHI OenkoB. HezameHnnumebie
U 3aMEHHMblEe AMHHOKHUCIIOTHI. AMHHOKHMCIOTHBIH COCTaB. YPOBHH CTPYKTYpHl O€IKOBOMH
MOJIEKYJbl (TIepBUYHAs, BTOPUYHAs, TPETHYHAs W YETBEPTUYHAS CTPYKTypa). XUMHUECKHE
cBoiicTBa OenkoB. buonoruueckue GpyHKIMN OETKOB.
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depMeHTH — Omosormueckue Katanu3atopbl. CTpoeHue (epMeHTa: aKTUBHBIM IIEHTD,
cyocrpatHas  crenuduuHocts. Kodepmentsl. Butamuubel.  Ormiuuust  (EepMEHTOB  OT
HEOPraHMYECKUX KaTaJIU3aTOPOB.

VYraeBoasl: MoHOcaxapuibl (IJIOKO3a, pubo3a W JAe30Kcupubo3a), Iucaxapujbl
(caxaposza, IllakTo3a) M MoJMcaxapuibl (Kpaxmal, TJIUKOIeH, IeJIIon03a). buonmornyeckue
(GyHKIUU YTIIEBOOB.

Jlunuaer:  Tpurimnepuasl, Gochomunuasl, crepouasl. [mapodunsHO-THAPOPOOHBIS
cBoiicTBa. buonornueckue GyHkuuu aunuaoB. CpaBHEHHE YIIIEBOAOB, OEIKOB M JIMIHIOB Kak
HMCTOYHUKOB YHEPIHH.

Hyxnennossie xucnorsl: JJTHK 1 PHK. Hykieotuasl — MOHOMEpBI HyKIE€MHOBBIX KUCIIOT.
Crpoenne u ¢ynknuu JIHK. Crpoenne m ¢ynkumm PHK. Buger PHK. AT®: crpoenue u
byHKINN.

Huronorusa — Hayka o kierke. Kierounas Teopusi — nmpumep B3aUMOJCHCTBUS HIEH U
(aKTOB B HAYYHOM MO3HAHUU. METOIbI U3YUEHHSI KIICTKH.

Krnerka kak nenoctHas xuBas cuctema. OOmue mpu3Haky KJIETOK: 3aMKHYTasi Hapy)KHast
MeMmOpaHa, monekyisl JIHK kak renernueckuii anmnapar, cUCTeMa CUHTE3a OeJka.

Tumsl KIETOK: »JyKapuoTHuecKas W Mpokapuotuueckas. (OcCoOEHHOCTH CTPOCHUs
npokapuoTuyeckoil kiuetku. Kinerounas crenka 6akrepuil. CTpoeHHE SyKapuOTHUECKON KIIETKH.
OcCHOBHBIE OTINYUS PACTUTEIHHON, Y)KUBOTHOW U TPUOHOMN KIIETKH.

[loBEepXHOCTHBIE CTPYKTYpPbl KJIETOK — KJIETOYHAsl CTEHKA, IIMKOKAIMKC, UX (YHKIIUH.
[InasmaTtuueckas MeMmOpana, e€ cBoicTBa M (QyHkuuu. l{uTomnmazmMa u e€ OpraHOUIBL
OnnomemOpanubie opranouabl kietku: JIIC, anmapar [onbmku, mm3ocomsl. [lomyaBroHOMHBIE
OpraHOUbl KJIETKU: MHUTOXOHAPUH, MiuacTuiabl. [IpoucxoxaeHne MUTOXOHAPUNA W TIACTHI.
Bunasr muitactun. HememOpaHHbIe OpraHOUIbI KIIETKU: pUOOCOMBI, KJIETOUHBINA LEHTP, LIEHTPUOJIH,
PECHUUKH, KT'yTUKU. DYHKIIMN OPraHOUAOB KIETKU. BKitoueHus.

SAnpo — perynsTopHbli LeHTp KieTkU. CTpoeHue sapa: saepHas 000104Ka, KapuoIuiasma,
XPOMAaTHH, AIPBIIIKO. XPOMOCOMBI.

TpancnopT BeliecTB B KJIETKE.

JlabopaTopHbIe U IpaKTHYeCKHe PadoThI:

Jlabopamopnasa paboma «H3yuenue kamanumuyeckou axmueHocmu @epmenmos (Ha
npumepe amMuiassl UiU Kamanassl)».

Jlabopamopnasa paboma «H3yueHue cmpoeHus KIemoK pAcmeHutl, MHCUBOMHBIX U
bakmeputi N00 MUKPOCKONOM HA 20MO8bIX MUKPONPENapamax u ux ONUCaHuey.
Tema 4. ZKusnedeamenvnocms Kiemku.

OO6meH BemiecTB, WM MeTabOIM3M. AccuMWIIIMS  (TUIACTHYECKUM OOMeH) U
JUCCUMUIIALIUSA (SHEpreTUYecKHii 0OMeH) — JIBe CTOPOHBI €AMHOTO Tpolecca MeTabonu3ma. Ponb
3aKOHOB COXPaHEHHUs BEILIECTB M SHEPTrUU B IOHUMaHUU MeTadosn3Ma.

Tunbel oOMeHa BemecTB: aBTOTPO(HBIA U rerepoTpodHbIif. Ponb depmeHToB B 00MeHe
BEIIECTB U MIPEBPALICHUH SHEPTUHU B KIIETKE.

dotocunte3. CperoBas W TeMHOBasg (a3bl (orocuHTe3a. Peakmum ¢doTtocunTesa.
DddexTuBHOCTH (hoTOCHHTE3a. 3HAUCHUE (POTOCHHTE3a /IS KU3HH Ha 3emiie. Briusane ycnoBuit
cpezbl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILIEHUS €r0 MPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMmocuHTe3. XeMOCHHTE3UPYIOIKE OakTepur. 3HAYCHUE XEMOCHHTE3a sl J)KM3HU Ha
3emite.

DOHepreTuyeckuii oOMEH B  KieTke. PacmieruieHne BemecTB, BBIJCICHHE U
aKKyMYJIMpPOBAaHUE SHEPTUH B KJIETKe. DTambl dHepreTuueckoro ooMmena. ['nmukonus. bpoxenne u
ero Buabl. KucmoponHoe okucieHwe, WiId KJI€TOYHOe JbixaHue. OKHCIUTENbHOE
docdopunupoBanre. IPPEKTUBHOCT IHEPTETUIESCKOTO OOMEHA.

Peakniun wmatpuunoro cunHTe3a. ['enermueckas wundopmanus u JHK. Peamuzamms
TeHeTUYECKON HH(popMaIKu B KieTke. ['eHeTuuecKuit KoJ U ero CBOMCTBa. TpaHCKpHUIIIHS —
maTpuuHblidi cunTe3 PHK. Tpancnsnus — Ounocunres Oenka. Dtansl TpaHcasuuu. KonupoBaHnue
aMHHOKHUCIOT. Pons pubocom B OnocuHTe3e Oelka.



Hexnerounwsie ¢dopmbl ku3Hu — BHpYChl. Mcrtopus otkpeitus BupycoB (. U.
WBanoBckuii). OCOOEHHOCTH CTPOSHUS U KU3HEHHOTO IUKJIAa BUPYCOB. bakrepuodaru. bonesnu
pacTeHUi, )KUBOTHBIX U YEJIOBEKA, BhI3bIBAEMbIC BUpycaMu. Bupyc nMMmyHoneduiuTa yenoBeka
(BUY) - Bo30oymutens CIIMJla. OOpartHas TpaHCKpWINIHS, peBEpTaza W HWHTErpasa.
[TpodunakTuka pacnpocTpaHeHHs] BAPYCHBIX 3a00I€BaHUIA.

Tema 5. Pazmuootcenue u unOuguodyaibHoe pazgumue opeanu3mos.

Kierounslii muki, Wik >KM3HEHHBIM LMK KieTku. MHTepdaza u muto3. Ilpomeccsr,
npoTekaromue B uHTEpdasze. Permmmkanus — peakuuss marpuyHoro cunte3a JHK. Crpoenue
XpoMocoM. XPOMOCOMHBIM HAa0Op — KapHOTHUIL. JIMIUIOWIHBIA M TarIOWAHBIA XPOMOCOMHBIC
Habopbl. XpomaTtuabl. LluTomornueckue OCHOBBI Pa3MHOXKEHUS M UHAUBUAYAIBLHOTO Pa3BUTHUSA
OpraHU3MOB.

Henenue xierku — mMuto3. Cragum mutosa. IIpoueccel, mpoucxonasiue Ha pas3HbIX
CTaJusAX MUTO3a. BUOIOrMYecKuii CMBICII MUTO3A.

[TporpamMmmupyemast TuOEIb KJISTKH — alloNTo3.

@opMbl  pa3MHOXKEHHS OpraHU3MOB: Oecmojioe ¥ TMoyioBoe. Buawsl  Gecronoro
pPa3MHOXEHHS: JIeJIEHUEe HaJBOE, NOYKOBAHWE OJHO- M MHOTOKJIETOYHBIX, CIIOPOOOpa3OBaHHME,
BETre€TaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIOHMpPOBAaHME OPraHU3MOB, €0 3HAYEHUE s
CEJIEKIIUH.

[TonoBoe pa3MHOXKEHUE, €T0 OTIIMYHUS OT OECIOIOrO.

Metiios. Craguu wmeitosa. [lporeccsl, nmpoucxonsmue Ha cragusx Meiosa. [loBegenue
xpomocoM B Mero3e. Kpoccunrosep. buonornueckuii cMpIcia 1 3HaYEHUE MEH03a.

I'amerorenes — nponecc 00pa3zoBaHUs MOJIOBBIX KJIETOK Y dKHUBOTHBIX. [10I0BbIE XKene3bl:
CEMEHHHUKHU M sSMYHUKH. OOpa3oBaHHE W PAa3BUTHE IMOJOBBIX KIETOK — rameT (CrepMaro3oup,
SUIEKJIETKa) — cIlepMaToreHe3 W oBoreHe3. (OCOOCHHOCTH CTPOCHHUS SHIEKIETOK U
crepmaTo3onaoB. Omioaorsopenue. Ilaprenorenes.

NunuBunyanbHOE€ pa3BUTHE (OHTOTEHE3). OMOPHOHANBHOE pa3BUTHE (IMOpPUOTEHE3).
Otanbl SMOPHOHATBHOTO PA3BUTHUS Y MO3BOHOYHBIX KWUBOTHBIX: JApPOOJCHHE, TacTpyIsLus,
opranorene3. [loctaomOpuoHanbHOE pa3BUTHE. THIBI TOCTIMOPUOHATBHOTO PA3BUTHS: MPIAMOE,
HenpsiMoe (TMYMHOYHOE). BiusHue cpelnbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPBI, CHOCOOHBIE
BBI3BIBATH BPOXKAEHHBIE YPOJICTBA.

Poct u pa3zButne pacrennii. OHTOreHe3 [BETKOBOI'O PACTEHUS: CTPOCHUE CEMEHU, CTaANN
pa3BUTHSL.

Jlabopamopnvle u npakmuyeckue padomaoi:

Jlabopamopnasa paboma «Habniodenue mumosa 6 Kiemkax KOHYUKA KOpewlka JyKa Ha
20MOBbIX MUKPONPENnapamaxy.

Jlabopamopnasa paboma «H3yuenue cmpoeHuss nNONOBLIX KIEMOK HA  20MOBbIX
MUKponpenapamaxy.
Tema 6. Hacneocmeennocmo u usMeH4U80CHb OP2AHUIMOE.

IIpenmer u 3agaum reHeTtuku. HcTopusi pa3BUTHS TEHETUKU. Ponb LHUTOJNIOTMU U
SMOPHUOJIOTUY B CTAHOBJICHUU T€HETHKHU. BKIIaJ pOCCHICKUX U 3apYOEIKHBIX YUEHBIX B Pa3BUTHE
reHeTuku. MeToasl TEeHETHKH (THOPUIOJOTHMYECKHM, I[MTOTCHETHYECKUH, MOJIEKYJISIPHO-
reHeTuyeckuii). OCHOBHbIE T€HETUUYECKHE MOHATHUS. | eHeTHYecKkasi CHMBOJIMKA, UCIIOJIb3yeMasl B
CXEMax CKpEIIMBAHUM.

3aKOHOMEPHOCTH  HACNEOBaHUs MPU3HAKOB, YycTaHOBIeHHble [. MeHnenem.
MonorubpuaHoe CKpenrBanne. 3aKOH eIMHO-00pa3us TMOPHUIOB MepBOTO MOoKoIeHus. [IpaBuio
JTOMUHUPOBaHUS. 3aKOH paculeruieHus npu3HakoB. [mmore3a uucrtorel ramer. IlomHoe u
HEMOJIHOE JOMUHHUPOBAHHUE.

JlurubpugHoe CKpemmBaHHe. 3aKOH HE3aBUCHMOTO  HACJIEIOBAaHUS  MPU3HAKOB.
[{uToreHeTndecKkue OCHOBBI JAUTUOPUAHOTO CKpENIMBaHUS. AHAIM3UPYIOIIEE CKpEIIMBaHUE.
Hcnonp30BaHre aHATM3UPYIOIIETO CKPEIIMBAHUS JJIsI ONIPEIeICHHSI TEHOTUTIA OCOOU.

CuemnnieHHoe HacienoBaHue mnpu3HakoB. PabGora T. Moprana 1o cremieHHOMY
HacJe10BaHUI0 reHoB. HapylieHue clernyiennsi TeHOB B pe3yibTaTe KPOCCHHTOBEpa.



XpOMOCOMHas TEOPHS HACIEICTBEHHOCTH. [ eHeTHUeCKre KapThl.

I'eneruka nosa. XpoMOCOMHOE OIpeAEeHUE 101a. AyTOCOMBI U ITOJIOBBIE XPOMOCOMBI.
['omorameTHele M rereporaMmeTHble opraHu3mbl. HacinenoBaHue NpPU3HAKOB, CIEIUIEHHBIX C
IIOJIOM.

N3menunBoCcTh. Buabl M3MEHUMBOCTH: HEHACIEACTBEHHAs M HACIEACTBEHHas. Ponb
cpeapl B HEHACIEICTBEHHOH  M3MEHYMBOCTH.  XapaKTepUCTHKA  MOIU(PHUKAIIMOHHON
M3MEHYMBOCTH. BapuanvoHHBIA psii U BapuauMoHHas KpuBas. Hopma peakuumm mnpusHaxa.
KonuyecTBeHHblE M  KAueCTBEHHbIE TNPHU3HAKM M WX Hopma peakiuu. CBoiicTBa
MOIM(PUKAITMOHHON U3MEHYUBOCTH.

HacnencreenHnas, i reHOTHITMYECKAs], ©3MEHUYUBOCTh. KOMOWHATHUBHAS N3MEHUHUBOCTbD.
Meiio3 u 1mOJIOBOM mpolecc — OCHOBA KOMOMHATUBHOM W3MEHYMBOCTH. MyTallMOHHAs
W3MEHUYMBOCTh. Kiaccuukamuss MyTranuii: TeHHbIE, XpPOMOCOMHBIC, T€HOMHBIC. YacTtoTa U
NPUYMHBL MyTaluil. MyTtarennble GakTopbl. 3aKOH TOMOJIOTHYECKUX PSIIOB B HACIIEICTBEHHOM
n3MenunBocty H. . BaBunosa.

BuesaepHas HacIe€CTBEHHOCTh U U3BMEHUYHUBOCTb.

I'enetnka uenoBeka. Kapmorun uenmoBeka. OCHOBHBIE METOJBI T'€HETHUKH YeEJIOBEKa:
reHealoTHYecKuii, OJIM3HELOBbIM, IUTOTCHETUYECKUH, OHOXUMHUYECKHI, MOJIEKYISIpPHO-
reHeTuyeckuil. COBpEMEHHOE OIpe/IeJIeHMEe TEHOTHUIA: IIOJHOTEHOMHOE CEKBEHHPOBAHUE,
TeHOTUIIMPOBaHUE, B TOM uucie ¢ nomoiipto [II[P-ananusa. HacnenctBennsie 3a0oneBaHus
yelloBeKa: TIeHHble Oosie3HH, OO0JIE3HM C  HacleACTBEHHOM IPeApacrlojoKEHHOCTHIO,
XpoMocoMHbIe Oone3Hu. ComaThueckue M TeHepaTHBHbIe MyTaluu. CTBOJOBBIE KIIETKH.
[TpuHIHMITEI 370pOBOTO 00pa3a KU3HH, TUATHOCTUKU, TPODUIAKTUKA U JICUCHUS TCHETHYCCKUX
Oone3nell. MeanKO-TeHETHUECKOe KOHCYJIbTUPOBAHME. 3HAUEHHE MEIUIIMHCKONW TEeHETHKU B
MPEIOTBPALICHUH U JICYCHUU TeHETUICCKIX 3a00JIeBaHUH YeTIOBEKa.

Jlabopamopuvie u npakmuueckue padomol:

Jlabopamopnas paboma «H3yuenue MOOUDUKAYUOHHOU UBZMEHYUBOCMU, NOCMPOEHUE
8apPUAYUOHHO20 PAOA U BAPUAYUOHHOU KPUBOULY.

Ipakxmuueckas paboma « Cocmasnenue u ananus poooCi08HbIX 4eN08eKa .
Tema 7. Cenexyua opzanusmos. OcHogvl Ouomexnonozuu.

Cenekiust Kak Hayka v TIpoliecc. 3apoXKIeHue CeIeKInu U JoMecTrkanus. Yuenue H. U.
BaBunoBa 0 mEHTpax MNPOUCXOXKICHUS W MHOro00pa3us KyIbTYpHBIX pacTeHui. LleHTpbl
MIPOUCXO0KICHHS TOMAITHUX KMUBOTHBIX. COpT, IOpOAA, IITAMM.

CoBpeMeHHbIE METOJbI CENEKIIMA. MacCOBBIA M WHIUBUIYAIbHBIA OTOOPHI B CEICKIIUU
pacteHuid U kUBOTHBIX. OlIeHKa dKCcTephepa. BIN3KOpOACTBEHHOE CKpEIUBaHUE — MHOPUIAMHT.
Uucrass nunug. CkpeuuBaHMe YHUCTHIX JHHWE. ['erepo3uc, wunum ruOpuaHas CuHIa.
Hepoacteennoe ckpemuBanue — ayTropuauHr. OtnanéHHas ruOpuau3anmuss U e€ yCrexwu.
NcKyCCTBEHHBIN MyTareHe3 W MOJYyYECHHE MOJIUIIOUIOB. JOCTMIKEHHMS CEJIEKUHUH PACTEHU,
’KUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonoruss kak oOTpacib MPOM3BOJCTBA. ['€HHAs WMHXKEHEpHUsA. DTambl CO3JaHUS
pexombunantHoit JIHK wu Tpancrenneix opranusmoB. Kinerounas wumkenepusi. Knetounsie
KyIbTypbl. MUKPOKJIOHATILHOE pa3MHOKEHHE pacTeHnid. KiioHupoBaHue BBICOKOIPOTYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPTaHW3MOB. OKOJOTHYECKHE M JTHdeckue mpobremsl. MO -
T€HETUYECKUA MOAU(UIIUPOBAHHBIE OPTaHU3MBI.

Copepxanue kypca «buonorus» (6azoBblii ypoBens)11 kiaace
Tema 1. Ieéonwoyuonnasn ouonozusn
[Ipennoceuik BO3HMKHOBEHUSI SBOJIOIMOHHON TEOPHH. DBOJIOIMOHHAS TEOpUS U €€
MECTO B OMOJIOTUU. BiusiHrE YBONIOIIMOHHON TEOPUHU Ha pa3BUTHE OMOJIOTHH U JPYTUX HAYK.
CsumerenbcTBa 3BOMONUN. [laleoHTOIOTHYECKHE: TIOCIIEAOBATEILHOCTD ITOSBICHUS
BUJIOB B MAJICOHTOJIOTMUYECKON JIeTOMHCH, TiepexoHbie (hopMbl. broreorpaduueckue: cXoacTBo
U paznnune GayH U Gpiop MaTEPUKOB U OCTPOBOB.



DOMOpHOJIOrMUYECKUe: CXOACTBA U pa3iuyMs 3MOPUOHOB pa3HbIX BHUJOB MO3BOHOYHBIX.
CpaBHUTENBHO-aHOTOMMUYECKHE: TOMOJIOTUYHbBIE, AHAJIOTMYHBIE, PYIMMEHTapHbIE OpraHsbl,
aTaBU3Mbl. MOJIEKYIISIDHO-aHATOMUYECKHE: CXOJACTBO MEXAHM3MOB HACJIEICTBEHHOCTH U
OCHOBHBIX METa0OJIMYECKUX MyTEH Y BCEX OPTaHU3MOB.

OpomonmonHasg teopus Y.JlapBuna.  IIpennocwiiku BO3HMKHOBEHMs JIapBUHU3MA.
JIBIKymue Cuibl  SBOJIOUMH BUAOB 10 JlapBuHy (M30BITOYHOE pasMHOXKEHHE MpU
OpPraHMYEHHOCTH PECYpCoB, HeonpeenéHHas HW3MEHYMBOCTb, OoppOa 3a CyllecTBOBaHME,
€CTECTBEHHBIH 0TOOP)

Cunrernueckas Teopus sBoonnn (CTI) u e€ 0OCHOBHBIE TIOJIOKEHUS.

Muxkposontonus. [lonysanys Kkak eIMHALIA BUIA U YBOJIIOLUU.

JBrxyue cuibl ((pakTopsl) SBOJIOLUU BUJIOB B IpuUpoje. MyTalMOHHBIM mpouece U
KOMOWHATHBHAs HM3MEHYMBOCTh. [lomynsiuoHHbIe BOJHBI U jpeiid renoB. M3zomsauus u
MUTIpanus.

EcrecTBenHbIil 0TOOp — Hampabisiomuii (akrop sBoitoruu. DOpMBI €CTECTBEHHOIO
oTbopa.

[IpucnocoOIeHHOCTh ~ OpPraHU3MOB  KaK  pe3yibTaT  d3Bomonud.  [Ipumepsl
npucnocoOIeHnit y opranu3MoB. ApoMop(O3bl U UAHOAIANTALIUH.

Bun u Bunoo6pazoBanue. Kpurepuum Buaa. OcHOBHblE (DOpMBI BHI000pa30BaHUS:
reorpapuueckoe, 3K0JI0rHuecKoe.

MuxkposBontonus. PopMbl IBOOLMU: (PUIETUYECKAs, TUBEPIeHTHAsl, KOHBEPI€HTHAs,
napaniensHas. HeoGpatumocTs 3Bosonuy.

[Ipoucxoxaenne  OT  HeCHELUAIM3UPOBAaHHBIX  IpenkoB.  [Iporpeccupyromas
crenuanu3anys. AnanTuBHas paauanys.

Jlabopamopuwie pabomoi:

Jlabopamopnas paboma «CpaBHEHHE BUI0B 10 MOP(OIOrHYECKOMY KPUTEPHUIO»

Jlabopamopnas paboma «OCHOBHBIE TPUCIIOCOOJICHHOCTH OpraHnu3Ma U e

OTHOCHUTEJIBHOTO XapakTepa.

Tema 2. Bo3nuknogenue u pazsumue Hcu3Hu Ha 3eme.

JloHay4dHbIE IPEICTABICHHS O 3apOXKIECHUU KNU3HU. HaydyHble runore3sl BOSHUKHOBEHHUS
JKU3HM Ha 3emse: aOMoreHe3 M MaHcrepMus. XHUMHYecKas 3BOMIONMSA. AOHOreHbIH CHUHTE3
OpPraHMYECKUX BEIIECTB U3 HEOPraHNYECKUX. DKCIIEPEMEHTAIILHOE ITOATBEPKICHNE XUMUUECKON
sBomtonMM. HavanmbHble 3Tamel  Ouonormueckoil  somonmu. I'mmoresa  PHK-mwmpa.
®opmupoBaHue MEMOPAHHBIX CTPYKTYpP M BO3HUKHOBEHHUE MPOTOKIETKHU. [lepBble KIETKH U UX
sBOIIIOLINS. POPMUPOBAHNE OCHOBHBIX TPYIII )KUBBIX OPTaHU3MOB.

PasButne xu3Hm Ha 3emse mo 3pam U nepuojam. Karapxeil. Apxelickas u
npoTtepo3oiickas dpbl. llameo3oiickas spa u e€ mepuoAbl: KEeMOpPUICKHI, OpIOBUKCKUH,
CUJIypUHCKHUH, IEBOHCKUI, KAMEHHOYT OJIbHBIN, IEPMCKHH.

Me3so30¥icKkas opa U €€ epruoabl: TPUACOBBIN, FOPCKHI, MEJIOBBIM.

KaliHo3oiickas 3pa 1 €€ neproibl: MaJI€OreHOBbIA, HEOT€HOBBIN, AaHTPOIIOTE€HOBBIN.

XapakTepucTuKa KiIMMaTra U IeoJIOTHYECKUX MporeccoB. OCHOBHBIE ATalbl BOJIIOLUH
pacTUTEIBHOTO W >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHud U KUBOTHBIX. [losiBieHwue,
pacuBET U BBIMHUPAHUE TPYIII KUBBIX OPTraHU3MOB.

Cucrema OpraHn4ecKoOro Mupa Kak OTpakeHUe 3BOJOIMU. OCHOBHBIE CHCTEMATHYECKUE
TPyl OPraHU3MOB.

OBOJIIOLIMS  4YeJIOBEKAa. AHTpPONOJIOTMS Kak Hayka. Pa3Burthe mnpeacraBieHud o
IIPOUCXOXKIECHNUN YesloBeKa. MeTo1bl M3yueHus: aHTpororenes3a. CxoAcTBa U pa3indMsl 4eIoBeKa
Y )KUBOTHBIX. CUCTEMAaTUYECKOE MOJI0KEHHE YEJIOBEKA.

JBwxynme cwibl  (pakTopbl)aHTponorenesa. HacneacTBeHHass M3MEHYMBOCTh U
ecTecTBeHHbIH 0TOOpP. OOIIEeCTBEHHBIN 00pa3 )KU3HU, U3TOTOBJICHUE OPYJIUN TpyZa, MBILIUICHUE,
peusb.

OCHOBHBIE CTaJMM W BETKHU SBOJIIOIMH YEJIOBEKA: aBCTPAIONMUTEKH, YeIoBEeK yMebli,
Yenosek mpsaMocTossunii, YenoBek Heanaepranbckuii, YenoBexk pasymHblid. Haxonaku



8

MCKOMAeMbIX OCTATKOB, BPEMsl CYILIECTBOBaHUS, 00JACTh pacHpOCTpaHEHUs, 00bEM TOJIOBHOTO
Mo3ra, 00pa3 KU3HH, OPYIUs.

Yenoseueckue pacbl. OCHOBHBIE OOJIBIIIME pachl: eBpoNeouHas (eBpa3uiickas), Herpo-
aBcTpajioujiHas  (dKBaTOpUalibHAas), MOHTOJOMUJHAs  (a3uMaTCKO-aMepuKaHckas). YepTsl
MPUCTIOCOOJICHHOCTH MPEICTaBUTENIeH YeNOBEYECKMX pac K YCIOBUSAM CYIIECTBOBaHUS.
EnunctBO uenoBeueckux pac. Kpuruka pacuzma.

Tema 3. Opzanusmul u OKpyHcarouias cpeoa

DKoJIOTHSl KaK Hayka. 3aJadyd W paslielbl JKOJOTHMH. METONbl 3KOJIOTrHYEeCKUX
UCCJIEIOBAaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl  oOuTaHWsl  OpPraHU3MOB:  BOJAHAs,  HA3eMHO-BO3JYyIIHAs, IOYBEHHAs,
BHYTPHUOpPraHU3MEHHasl.

Okonorudeckre ¢akropsel. Knaccudukamus sxomorudeckux (akTopoB: aOHOTHYECKHE,
OMOTHYECKUE U aHTpOIOreHHbIe. JlelicTBrEe IKOJIOTHUECKUX (PaKTOPOB Ha OpPraHU3MBI.

AbGunornueckue  (aKTOpBl:  CBET, TEMIEeparypa, BIAKHOCTb. DOTONEPHOAU3M.
[TpucnocoOeHust OpraHu3MoB K JeHCTBHIO a0noTHUeCKUX (aKTOpoB. buomornyeckue puTMsl.

buotnueckne Qakropel. Buabl OHOTHYECKHMX  B3aUMOJCHCTBUH: KOHKYPCHIIHS,
XUIIHUYECTBO, CUMOMO3 U ero ¢opMel. [lapazutusm, koomnepaius, MyTyalin3M, KOMMEHCAIU3M
(KBapTHUPAHCTBO, HAXJEOHMYECTBO). AMEHCAIM3M, HEHUTpanu3M. 3HAuYeHHEe OHMOTHYECKHUX
B3aMMOJICHCTBHI JIJIsl CYIIECTBOBAHUSI OPIaHU3MOB B MIPUPOHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTepUCTUKH nomynsuuu. OCHOBHBIE IOKa3aTeNd MOMYJISLUU:
YHCIEHHOCTh, IJIOTHOCTh, POXKAa€MOCTb, CMEpPTHOCTb, MNPUPOCT, Murpamus. [luHammuka
YUCJIEHHOCTH MOMYJISILIUY U €€ peryssiusl.

Jlabopamopnuvie pabomot:

Jlabopamopnas paboma «Mopdosioruueckue 0COOCHHOCTH PAaCTCHHI U3 Pa3HBIX MECT
oOUTaHUSY.

Tema 4. Coodujecmea u IKkonozuvecKue cucmemol

CoobmiectBo  opraHuzmMoB —  OuoneHo3. CTpykTypel — OHOLIEHO3a:  BHJOBaf,
IIPOCTPAHCTBEHHAs, Tpopuueckas (nmuuienasi). Bunbl-nomunantel. CBsa3u B OMOLIEHO3E.

Okonorndyeckue cucremsl (3kocuctemsl). Ilonarue o0 skocucreMe M OGHOreoleHo3e.
OyHKIIMOHANIBHBIE KOMIIOHEHTBI AJKOCHUCTEMBI: MPOAYIEHTBI, KOHCYMEHTBI, PEIYIEHTHI.
KpyroBopot BemecTB M MOTOK 3HEPrUUM B 3IKocucteme. Tpodudeckue (MUIIEBBIE) YPOBHU
skocuctembl. IlumeBbie nenu u cetd. OCHOBHBIE IIOKa3aTeNId HKOCUCTEMBbI: Ouomacca,
OPOAYKIMS. OKOJOTMYECKHE MHUpaMUAbL: MPOAYKIUHU, YUCIEHHOCTH, Ouomaccel. CBoMcTBa
DKOCHCTEM: YCTOMYMBOCTh, CAMOPETYJIALHNS, pa3BuTue. CyKIECCHs.

[IpupoaHble SKOCHUCTEMBI. DKOCHUCTEMBI O03€p M peK. ODKOCHUCTEMa XBOWHOTO WU
LIMPOKOJINCTBEHHOTO JIECa.

AHTpPOIIOT€HHbIE 3KOCUCTEMBI. ATpO3KOCUCTEMBI. Y pOo3KkocucTeMbl. buonornueckoe u
XO035ICTBEHHOE 3HaUEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpaszue kak gaktop ycTrounBocTH sKocucteM. CoxpaHeHne OMOJIOTHYECKOTO
pasHooOpa3ust Ha 3emie. Yuenue B.W. Bepnanckoro o Ouocdepe. I'panursi, cocraB u
cTpyktypa Omocdeprl. KuBoe BemectBo u ero ¢yHkiuu. OcoOGeHHOCTH Omochepsl Kak
rio0anbHOM sKocucTeMbl. JIlnHaMuyeckoe paBHOBecHe U 00paTHas cBsi3b B Onochepe.

KpyroBopotbl BemiecTB M OHOr€OXMMHUYECKHE IMKJIBI 3JEMEHTOB (yrjepoja, a3oTa).
3oHanbHOCTH OuOochepsl. OCHOBHBIE OMOMBI CYIITH.

UenoseuectBo B Ouochepe 3emmn. AHTPONOTEHHBIE W3MEHEHUs B Owocdepe.
['moGanbHbIE SKOJIOTHUECKUE TPOOIIEMBI.

CocymiectBoBaHMe NpUpoAsl M dYenoBedecTBa. CoxpaHeHHe Ouopa3sHOOOpasus Kak
OocHOBa ycroiuuBocTH Ouocepsl. OCHOBAa pPALMOHANBHOTO YIPABIEHUS TMPUPOIHBIMU
pecypcaMu U UX UCIONIb30BaHUE. JlOCTHKEeHNS OMOJIOTUU U OXpaHa MPUPOIbIL.
3.Ilnanupyemblie pe3yJbTaTbl OCBOeHHMSI Yy4deOHOro mpeamera «buosaorus» (6a3oBblii
YPOBEHBb)

JIM4HOCTHBIE pe3y/IbTaThl.



B cTpykType TMYHOCTHBIX pe3yapTaTOB OCBOCHUS IpeaMeTa «bronorus»

BBIJICTICHBI CJICTYIOIINE COCTABISIONINE: OCO3HAHNE O0YUYAIONIMMICS POCCHICKON Tpa)KTaHCKOU
UJEHTUYHOCTHU — TOTOBHOCTHM K CAaMOPa3BUTHIO, CAMOCTOATEIBHOCTH U CaMOONPEIEICHUIO,
HAJIMYME€ MOTHUBALMU K OOYYEHHIO OHOJOTHMH, IEJICHANPABICHHOE PAa3BUTHUE BHYTPEHHUX
yOeXAeHUI JIMYHOCTH Ha OCHOBE KIIFOUEBBIX LIEHHOCTEH M UCTOPHUYECKHUX TPAJAULUNA pa3BUTUA
OMOJIOTUYECKOTO 3HAHUS, TOTOBHOCTh M CHOCOOHOCTh OOYYAIOMIMXCS PYKOBOJCTBOBATHCS B
CBOEH  JEATENbHOCTH  LIEHHOCTHO-CMBICIOBBIMU  yCTaHOBKaMH, NPUCYUIUMU  CUCTEME
OMOJIOTHYECKOr0 00pa30BaHMs, HAJIM4YHE SKOJOTHYECKOTO IPABOCO3HAHMS, CIOCOOHOCTH
CTaBUTH LIEJIN U CTPOUTH

YKU3HEHHBIE I1JIaHbl.

JInyHOCTHBIE pPE3yJabTaThl OCBOCHMS Npeamera «bHonorus» AOCTUTarTCs B €IUHCTBE
y4eOHOW M BOCIUTATENBbHON JAEATEILHOCTU B COOTBETCTBUM C TPAJULMOHHBIMH POCCUNHCKUMU
COLIMOKYJIbTYPHBIMH, UICTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMHU LIECHHOCTSMM, IPUHATHIMU B
oOmiecTBe MpaBWIaMH M HOPMAaMHU TOBEACHHS M CIIOCOOCTBYIOT IPOLECCAM CaMOIIO3HAHMA,
CaMOBOCIUTAHUSA M CaMOPA3BUTHSI, PA3BUTHUSI BHYTPEHHEW MO3ULIMU JIMYHOCTH, MMATPUOTU3MA,
YBaXXEHUs K 3aKOHY M IIPABOIIOPSJIKY, YEIOBEKY TpyZa U CTaplieMy ITOKOJEHHUIO, B3aHMHOIO
YBaOXEHUS, OEpEeKHOr0  OTHOIIEHUS K  KyJIbTYpHOMY  HACIEOUI0O U  TPaJAULUAM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickoit @enepannu, NpUupoae U OKPYKarolen cpeie.

JIndHOCTHBIE Pe3yIbTaThl OCBOEHUS yueOHOro npeamera «bruonorusy JoMmKHBI OTpaxaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYarOIMXCsl PYKOBOJICTBOBATHCS C(HOPMHUPOBAHHON BHYTPEHHEH
MO3ULIMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpPUEHTALMM, T[O3UTUBHBIX BHYTPEHHHUX
yOeXaAeHU, COOTBETCTBYIOUIMX TPAAMIMOHHBIM ILIEHHOCTSIM  POCCUIMCKOro  oOLIecTBa,
pacIIMpEeHHUE KU3HEHHOI'O ONBITA U OIbITa ACSATEIbHOCTH B IPOLIECCE pPEaTU3allMi OCHOBHBIX
HaIlpaBJICHUN BOCIIUTATEIbHOM AEATEIBHOCTH, B TOM YHCJIE B YaCTH:

1)  epaoswcoancrkoeo  eocnumanus:  CHOPMHPOBAHHOCTH  TPAXKTAHCKOM  TMO3HMIIUU
00yJaromerocsi Kak akTUBHOT'O W OTBETCTBEHHOT'O WIEHA POCCHUHCKOTO OOIIeCTBa; OCO3HAHHE
CBOMX KOHCTUTYLMOHHBIX MpaB M OOA3aHHOCTEH, YBaKEHHWE 3aKOHAa U MPABOIOPSIIKA;
TOTOBHOCTb K COBMECTHOH TBOpPYECKOW JEATENbHOCTH NPU CO3JIaHUM Y4YEOHBIX MPOEKTOB,
pelIeHUH Y4eOHBIX M IMO3HABATEIbHBIX 3a/1a4, BBHIMOJIHEHUH OUOJIOTHYECKUX 3KCIIEPHUMEHTOB;
CIIOCOOHOCTh OIpPEAENATh COOCTBEHHYIO MO3UIMIO MO OTHOUIEHHIO K SIBIEHHUSIM COBPEMEHHOMN
KU3HU U OOBACHATH €€; YMEHHE YUYUThIBaTh B CBOUX JCHCTBUSAX HEOOXOJUMOCTD
KOHCTPYKTUBHOTO B3aUMOJIEMCTBUS JIOAed C pa3HbIMH  YOeXKIEHUSMH, KYJIbTYPHBIMU
LHEHHOCTSIMH M COLMAJIBHBIM IIOJIOKEHHEM;TOTOBHOCTh K COTPYIHHMYECTBY B IIpoLecce
COBMECTHOTI'O BBIIIOJHEHUS YUEOHBIX,

IIO3HABATENIBHBIX W HCCIIEIOBAaTEIbCKUX 3aJa4, YBAXKUTEIBHOTO OTHOLIEHUS K MHEHHIO
OIIIOHEHTOB MPU OOCYKJIEHUH CIOPHBIX BONPOCOB OMOJOTMUYECKOTO COJEPIKAHUSA;TOTOBHOCTD K
T'yMaHUTapHOW U BOJIOHTEPCKOMN JAEATEIbHOCTH;

2) nampuomuueckozo ocnumanusi: C(HOPMHUPOBAHHOCTH POCCHUCKON T'pakIaHCKOM
UJCHTUYHOCTH, NaTPpUOTHU3Ma, YBaXEHHS K CBOEMY Hapojy, YyBCTBa OTBETCTBEHHOCTU MEpeN
Ponunoii, roppoctu 3a cBoii Kpai, CBOXO PoauHy, CBOM SI3BIK U KYJIBTYPY, IPOLLIOE U HACTOSAILLEE
MHOTOHAIIMOHAJIBHOTO Hapojaa Poccuu; IEHHOCTHOE OTHOWIEHHWE K MPUPOJHOMY HACIEAUI0 H
NaMATHUKaM IPUPOJIBI, AOCTHXKEHHsM Poccum B Hayke, MCKYCCTBE, CIOPTE, TEXHOJOTUSX,
Tpyne;

CHOCOOHOCTh OIIEHHMBATh BKJIAQJ POCCUHMCKHUX YUEHBIX B CTAHOBIIEHHE U Pa3BUTHE OMOJIOTHH,
MOHUMAaHUS 3HaYeHUsI OMOJIOTMH B TO3HAHUU 3aKOHOB NMPUPObI, B )KU3HU

YeJ0BEKa M COBPEMEHHOIo 0OIIecTBa; HaelHas yOexJAEHHOCTh, TOTOBHOCTh K CIY)KEHUIO W
3amuTe OTeyecTBa, OTBETCTBEHHOCTD 3a €ro CyJAh0Y;

3) 0YX08HO-HPABCMBEHHO20 BOCNUMAHUS: OCO3HAHUE TYXOBHBIX IEHHOCTEH POCCUHCKOTO
Hapoza; cOPMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ATHUECKOIO MOBEJEHUS; CIIOCOOHOCTH
OLICHMBATh CHUTYallMI0 W IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYACh HA MOPAIbHO-
HPaBCTBEHHBIE HOPMBI M IIEHHOCTH; OCO3HAaHWE JMYHOIO BKJIAJa B IOCTPOCHHE YCTOMYMBOTO
Oyayliero; OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJMTENSIM, CO3JaHHIO CEMbHM Ha OCHOBE
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OCO3HAaHHOT'O IPUHATHS LIEHHOCTEH CeMEeHHON KHU3HU B COOTBETCTBUM C TPAJAULUSAMH HApOJOB
Poccuu;

4) scmemuuecko20 80CNUMAHUS: YCTETUUECKOES OTHOIICHHUE K MHUPY, BKIIOYAsl ICTETUKY
ObITa, HAy4YHOTO M TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPYZAd, OOLIECTBEHHBIX OTHOIICHHIA;
[IOHUMaHHE AMOLMOHAIBHOIO BO3ACHCTBUS >KUBOM MPUPOJBI M €€ IIEHHOCTU; I'OTOBHOCTh K
CaMOBBIPAKEHUIO B Pa3HbIX BUJAX UCKYCCTBA, CTPEMJIICHUE MPOSIBIISITH
Ka4yecTBa TBOPUECKOM JTMYHOCTH;

5) @usuueckozo socnumanus, popmuposanua Kyibmypel 300po6bs U IMOYUOHATLHOO
Onazononyyus: TOHUMaHKUE U peain3alus 310poBoro 1 0e30macHoro oopasa *Hu3HH (310poBOe
NUTaHuE, COOTI0ICHUE TUTUEHHYECKUX MPAaBUI M HOPM, cOalaHCUPOBAHHBIA PEXHUM 3aHATUH H
OTIbIXa, peryispHas Gusnueckass aKTUBHOCTb), OEPEXKHOI0, OTBETCTBEHHOI'O U KOMIIETEHTHOT'O
OTHOILIEHHS K COOCTBEHHOMY (PU3MYECKOMY U ICUXUYECKOMY 3/I0POBBIO; TOHUMAaHHE [IEHHOCTH
OpaBUI HHAMBUIYalbHOIO M KOJUIEKTUBHOIO O€30IaCHOTO IOBEACHUS B CHUTYyaLUsX,
YIPOXKAIOLIUX 3/10POBbI0 U JKU3HM JIIOJEH; OCO3HAHUE IMOCJIEICTBUN U HENPUATUS BPEIHBIX
HpUBbIUEK (YHOTPEOJIEHUS aIKOroisi, HAPKOTUKOB, KYpEHHs);

6) mpyodosoeo eocnumanus: TOTOBHOCTb K TPYIy, OCO3HAHHME IIEHHOCTH MAacTEepCTBa,
TPyAOJIt00Me; TOTOBHOCTh K aKTHUBHOM JESTEIbHOCTH TEXHOJIOIMYECKOH U COLMAIbHOM
HAIpPaBJIEHHOCTH, CIOCOOHOCTh MHULIMUPOBATH, IUIAHUPOBATb U CAMOCTOSITENIbHO BBIIIOJIHATH
TaKyl0 JesTelIbHOCTb, WHTEpEC K Pa3IUYHbIM cdepam MNpodecCHOHATIBHONW eATeNIbHOCTH,
yYMEHHE
COBEpIIaTh OCO3HAHHBIA BBHIOOP Oyaymiel mnpodeccun M peanu3oBbIBATh COOCTBEHHBIE
JKU3HEHHbIC TUIaHBI, TOTOBHOCTh M CIIOCOOHOCTH K OOpa30BaHUIO M €aMOOOpa30BaHUIO Ha
HOPOTSDKEHUH BCEH JKU3HU;

7) sK0NI02UYECK020 8OCNUMAHUSA. YKOJIOTUIECKH 1[eJIeCO00pa3HOe OTHOLICHUE K PUPOC
KaK HMCTOYHMKY JKM3HM Ha 3eMile, OCHOBE €€ CYIIECTBOBAHUS; IIOBBIIICHUE YPOBHS
HKOJIOTMYECKON KYJbTYphl: NMPUOOPETEHUE OIbITa IJIAHUPOBAHUS IOCTYNKOB M OLEHKM HX
BO3MOXHBIX IOCIEICTBUI Ui OKpY)Karolled Cpeabl; OCO3HAaHHE IJI00ANbHOTO XapakTepa
HKOJIOTMUYECKUX MpOOJeM M MyTell MX pelleHus; CIOCOOHOCTh MCIOJIB30BaTh NMpHOOpeTaeMbie
Opd M3y4eHWH OWOJNOTMM 3HAaHUS W YMEHHUs TMpU pELIeHWH MpoOJieM, CBA3aHHBIX C
palMOHATBHBIM  NPUPOAOIOJIB30BAHUEM (COOMIOJIEHHME TpPaBUI TOBEJIEHUS B IPUPOJIE,
HaIpaBJICHHBIX HA COXPAHEHHWE pABHOBECHS B OJKOCUCTEMAX, OXpaHy BMJIOB, JKOCHCTEM,
O6uocdepsl); aKTUBHOE HEMNpUATHE ACUCTBUM, NMPUHOCALIMX BpEa OKpYXKarolleld NpUpOIHON
cpele, yMEHUE  IPOrHO3MpPOBaTh  HEOJArompusATHbIE  SKOJOTHYECKHE  IOCIEICTBUS
IPEIIPUHUMAEMBIX JEHCTBUM W MPENOTBpAllaTh MX; HAJIWYME Pa3BUTOIO SKOJIOTMYECKOIO
MBILLUIEHUS, IKOJIOTUYECKON KYNbTYpPBI, ONBITA AESTEIbHOCTH IKOJIOTUYECKON HANPABIEHHOCTH,
YMEHHUSI pyKOBOJCTBOBATHCS
MU B [T0O3HABATEJIbHON, KOMMYHUKAaTUBHOW M COIMAIbLHOM MPAKTHKE, TOTOBHOCTU K YYacTHIO B
IIPAKTUYECKON AESATEIbHOCTU YKOJIOTMUECKOM HAIIPaBJICHHOCTH;

8)  wyemnocmu  mayunoeo  nosHanus:  CHOPMHUPOBAHHOCTH  MHPOBO33PEHHS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS HAayKHM M OOLIECTBEHHOW MPAKTUKH,
OCHOBAaHHOTO Ha Juajore KyJbTyp, CIOCOOCTBYIOIIETO OCO3HaHHIO CBOErO0 MecTa B
MOJIUKYJIbTYPHOM MHpPE; COBEPIIEHCTBOBAHUE S3BIKOBOM M YMTATEIbCKOM KYJIBTYpPbl Kak
CpeacTBa
B3aUMOJICHCTBUS MEXAY JIOJbMU W IO3HAHMUS MHUpPA; NMOHUMaHHUE CHEIM(PUKH OMOJIOTHUH Kak
HAyKH, OCO3HaHUs €€ poju B (OPMUPOBAHUU PAIOHATIBHOIO HAYYHOTO MBIIIIEHUS, CO3/1aHUU
[IEJIOCTHOTO TPEACTABICHUsI 00 OKpPY)KaIOIIeM MHpe Kak O €IMHCTBE NPHUPOJbI, YelIOBeKa U
oOmiecTBa, B MMO3HAHUU MPUPOAHBIX 3aKOHOMEPHOCTEH M pELIEHUH MpOoOJIeM COXpaHEHUs
OPUPOJHOTO paBHOBECHs; YOEXKIEHHOCTP B 3HAUMMOCTH OMOJIOTMM JJS COBPEMEHHOM
IUBUJIM3AUMU: 00eCreYeHNs] HOBOTO YPOBHSI Pa3BUTHS MEAMIIMHBI, CO3JaHHE MEepPCHEKTUBHBIX
OMOTEXHOJIOTHH, CIOCOOHBIX pEIIaTh PECypCHBbIE MPOOJIEMBbl Pa3BUTUS YeOBEYECTBA, MOMCKA
MyTe BBIXOJAa W3 TJIOOAIBHBIX OKOJOTHYECKHX TMpodiieM © obecreueHus Tmepexona K
YCTOMYMBOMY pa3BUTHIO, DPALMOHAIBHOMY HCIOJB30BAaHUIO IPUPOJIHBIX pPECYpPCOB H
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(OpMHPOBAHNIO HOBBIX CTAHJAPTOB JKMU3HU; 3aMHTEPECOBAHHOCTh B MOJIYYEHUU OMOIOIMYECKUX
3HAaHUM B LENAX IOBBIIIEHUA OOIIEH KyJIbTypbl, €CTECTBEHHO-HAYYHOW I'PaMOTHOCTH, Kak
COCTaBHOM 4acTH (PYHKIIMOHAIIHOW I'PaMOTHOCTH 00ydarouuxcs, GopMupyeMoi npu u3y4eHuu
OMOJI0TUM; TOHUMAHUE CYIIIHOCTH METO/0B [T0O3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH HCHOJb30BaTh II0OJydyaeMble 3HAHUS i1 aHaiu3a U OOBSICHEHUS SBICHUN
OKpPY)KaIOIIET0 MHpa M NPOUCXOIAMMX B HEM HU3MEHEHHMH, YMEHHE JelaTh O0OOCHOBAHHBIC
3aKJIIOYEHUsT HAa OCHOBE HAay4HbIX ()AKTOB M MMEIOUIMXCS JaHHBIX C LEJNbI0 IOJyYCHUS
JIOCTOBEPHBIX BBIBOJIOB; CIIOCOOHOCTH CAMOCTOSITENIFHO HCIIOJIB30BaTh OMOJIOTMYECKUE 3HAHMS
JUIS pellieHus] npoOjeM B pealbHbIX JKU3HEHHBIX CHUTYalUsAX; OCO3HAHHME LIEHHOCTH Hay4HOIl
JIeATEIIbHOCTH, TOTOBHOCTb OCYILECTBIIATH IIPOCKTHYIO M MCCIIEIOBATEIBCKYIO ACATEIBHOCTD
UH/UBUYAJIbHO M B IpyIE; FTOTOBHOCTh M CIOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHUIO U
camM000pa30BaHUI0, K aKTHBHOMY IOJIYY€HHIO HOBBIX 3HAHHH MO OMOJIOTMHM B COOTBETCTBHHU C
KU3HEHHBIMH [TOTPEOHOCTAMH.

MertanpeamMeTHble pe3yJbTaThl:

MeramnpeaMeTHble pe3ynbTaThl OCBOCHUs y4eOHOro npeamera «buOJOrHs» BKIHOYAIOT:
3HaYMMble U1 (OPMHPOBAHUS MHPOBO33PEHHS OOy4aromIUXCS  MEKIUCIUIUTMHAPHEIE
(MexXmnpenMeTHbIe) OOLIeHayUHbIEe OHATHUS, OTPAXKAIOLIHE LEJTOCTHOCTh HAyYHOH KapTUHBI MUpa
U cnenr(uKy METOAO0B MMO3HAHMS, HCIIOIB3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPIHS,
SBJICHHE, IpPOILecC, CHCTeMa, HAay4HbIH (aKT, NMPUHLMI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHsI, UCCIEOBaHNEe, HAONIONEeHUE, U3MEPEHUE, IKCIEPUMEHT M JPYTUX), YHUBEPCAIbHbIC
yueOHble JeiicTBUs (II03HABaTelIbHbIE, KOMMYHUKATUBHBIE, PETYISTUBHBIE), 00€CIIeUUBAIOIINE
¢dopmupoBanre (HYHKIMOHAIBFHONW T'PAMOTHOCTH M COLMAIBHOW KOMIETEHIIUH O0YyYaroIIuXcs,
CHOCOOHOCTh o0yyJaromuxcs UCII0JIb30BaTh OCBOEHHBIE MEXIUCLHUIUIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEpCAJbHble YydeOHbIE IEHCTBUS B IO3HABATEJIbHOU U
COLIMAJILHON ITPaKTHUKE.

Ilo3nasamenvhvie yHugepcanvHvie yuednvle Oetcmasus

bazosvie nocuyeckue oeticmsusi:

CaMOCTOSITENIbHO (D OPMYyIUpPOBaTh M aKTyalU3UpoBaTh MpoOieMy, paccMarpuBarh €€
BCECTOPOHHE; MCIIOJIB30BaTh NP OCBOCHUU 3HAHUM MPUEMBI JTIOTMYECKOTO MBILUIEHUS (aHANIN3a,
CUHTE3a, CpaBHEHUs, Kiaccuukanuu, 0000IIEHHUs1), PacKpPbIBaTh CMBICI OHOJIOTHYECKHX
HNOHATUH (BBIAENATh UX XapaKTE€pHbIE NPU3HAKU, YCTAHABINBATh CBSA3U C APYTMMU MOHATHIMH);
OIPEACIIATh LIENU IEATENbHOCTH, 3aJaBasi MapaMeTPbl U KPUTEPUH UX JOCTHXKEHHSI, COOTHOCUTh
pe3yNbTaThl 1E€ATENbHOCTH C MOCTABICHHBIMU LENSIMH; UCIOIb30BaTh OMOJIOIMUECKUE MOHSITHS
Ui O0bACHEHHS (AKTOB M SBIECHUHM >XKMBOH NPUPOIBI; CTPOUTH JIOTMYECKHUE PaCCYKICHHS
(MHIyKTUBHBIE, NEAYKTUBHBIC, 110 aHAJOTHH), BBISBISATH 3aKOHOMEPHOCTH M NPOTHBOPEYHUS B
paccMaTpUBaeMbIX SIBJICHUAX, (HOPMYIHPOBATh BBIBOABI U 3aKJIIOUEHUS; MPUMEHATH CXEMHO-
MOJICJIBHBIE CPEJCTBA JUI IPEICTABICHUs CYIIECTBEHHBIX CBS3€M M OTHOIICHWH B M3y4aeMbIX
OMOJIOTHYEeCKUX OOBEKTaX, a TaKKe NMPOTUBOPEUUI Pa3HOTO POJA, BBIIBIEHHBIX B PAa3IHYHBIX
MH(OPMALIMOHHBIX HCTOYHUKAX;

pa3pabaTbiBaTh IUIaH PELICHUs MPOOJIEMBbl ¢ YYETOM aHajIM3a MMEIOIIMXCS MaTepHaJbHBIX H
HEMaTepUalIbHBIX PECYPCOB; BHOCUTh KOPPEKTHBBI B JI€ATEIbHOCTh, OLIEHUBATh COOTBETCTBUE
pE3yJNbTaTOB LEISAM, OLEHUBaTh PUCKH IIOCIEACTBUH JAESITEIBHOCTH; KOOPAUHUPOBATh H
BBIMIOJHATH pabOTy B  YCIOBHUSX PEAJbHOTO, BHUPTYAIbHOTO M KOMOMHHPOBAHHOIO
B3aMMO/ICHCTBUS; pa3BUBATh KPEATHUBHOE MBIIIUIEHUE MTPH PEILICHUH KU3HEHHBIX MPOOIIEM.

bazosvie uccnedosamenvckue oeticmeusi:

BJIAJICTh HAaBbIKAMHM Y4e€OHO-HCCIEIOBATENbCKOW U TPOEKTHOM JEeSATEIbHOCTH, HaBBIKAMU
paspernieHus: npoodisieM, COCOOHOCTBI0 U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IIOUCKY METOZOB
pellleHUs] MPAaKTHUYECKUX 3a/ady, NPUMEHEHUIO PA3JIMYHBIX METOJOB IO3HAHHUSA; HCIIOJIb30BATH
pa3IMyHble BHJIBI JEATENIBHOCTH IO IIOJYYEHUIO HOBOIO 3HAHMS, €ro HWHTEPHPETalNH,
npeoOpa30BaHUIO U IPUMEHEHHIO B YU€OHBIX CUTYalUsIX, B TOM YHCJIE IIPH CO3AaHNUU YUEOHBIX U
COLIMATIBHBIX TPOEKTOB; (OpPMHUPOBATh HAYYHBIM THUN MBIIUICHUS, BJIaJeTh HAay4HOUH
TEPMUHOJIOTHEH, KIIOYEBHIMH TIOHATHSMH M  METOJaMH; CTaBUTh U  (opMyaupoBathb
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cOoOCTBEHHBIEC 3aJaul B 00pa30BaTENIbHOMN NEATENbHOCTH U KU3HEHHBIX CUTYAlUsIX; BBIABIATH
NPUYMHHO-CJIEICTBEHHBIEC CBSI3U M aKTyaJIM3UpOBATh 33jady, BBIABUIaTh THIOTE3y €€ pelIeHHs,
HAaXOJUTh apryMEHTHl MJisi JO0Ka3aTelbCTBA CBOMX YTBEP)KICHUHM, 3a/aBaTh MapaMmeTpbl U
KPUTEPUH DEILICHHS; aHAIM3MPOBATh IIOJyYEHHBIE B XOJI€ pEIICHUS 3aJa4d pe3yibTaThl,
KPUTHYECKH OLIEHUBATh UX JOCTOBEPHOCTb, MPOTHO3UPOBATH M3MEHEHHE B HOBBIX YCIIOBUSX;
JaBaTh OIIGHKY HOBBIM CHUTYallMsIM, OLIEHUBATh IPHOOPETEHHBI OIBIT, OCYLICCTBIATH
I[eJICHAIIPABJICHHBII TOUCK IepeHoca CPEeICTB U CHOCOO0B JEHCTBUS B HPO(EeCCHOHATHHYIO
cpedy; yMeThb TIEpEHOCUTh 3HAHMWA B I[IO3HABATENBHYID M MPAKTHYECKYI0 001acTu
KU3ZHEJEATEIIbHOCTH,  yMEThb  MHTETPUpPOBATh  3HAHMS M3  Pa3HBIX  IPEIMETHBIX
o0J1acTeil;BbIABUraTh HOBBIE MJIEH, MPEJIaraTh OPUTHHAIBHBIC MOAXOJbl M PELICHHS, CTaBUTh
po0OJIeMbl U 3a/1a4H, JOMYCKAIOUINe aJbTePHATUBHBIEC PEIICHUS.

Paboma c ungopmayueri:
OpPUEHTUPOBATHCS B PA3NUYHBIX UCTOYHUKAX MH(pOpMaIuu (TEKCTE yueOHOro mocoousi, Hay4HO-
HOMYJSIPHOM JUTepaType, OMOJIOTHYECKUX CIIOBApSAX M CIPABOYHMKAX, KOMITBIOTEPHBIX 0a3ax
naHHbIX, B UHTepHere), aHanmu3upoBaTh UHGOPMAIUIO pa3IUYHBIX BUIOB U  GHopM
NpPEICTaBICHNSA, KPUTUYECKH OICHHBAaTh €¢ JIOCTOBEPHOCTh UM  HENPOTHBOPEUMUBOCTH;
dbopMynupoBaTh 3ampochl W MPUMEHATHh pa3IUYHbIE METOAbl MpPH TOUCKE U OTOOpe
Oounonornyeckoit mHMGOPMAIK, HEOOXOIUMOW /ISl BBHIIOJHEHUs y4eOHBIX 3a/1a4; MpUOOpETaTh
OTBIT KCIOJIb30BaHMUS HMH()OPMALIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH, COBEPIICHCTBOBATH
KyJbTYpy AaKTHBHOTO HCIIOJB30BAaHHUS PA3JIMYHBIX TTIOMCKOBBIX CHCTEM; CaMOCTOSITEIBHO
BbIOUpaTh ONTUMAIBHYIO (OpMY TWIpEICTaBICHHUS OHOJIOTHYEeCKOH HHMOpPMAUU (CXEMBI,
rpaduKu, TUarpaMMBbl, TaOJIUIBI, PUCYHKH U JIPYTO€); UCTIOIb30BATh HAYUHBIN SI3bIK B KAUECTBE
CpeacTBa MpH padote ¢ OMOIIOrHYecKOi HHPOpMAIUEil: TPUMEHATh XUMUYECKHe, PU3NYecKUe U
MaTeMaTHYECKUE 3HAKH M CHMBOJIBI, ()OPMYIIbI, aO0peBUaTypy, HOMEHKJIATYpY, HCIIOJIb30BaTh U
peoOpa3oBbIBaTh 3HAKOBO-CHUMBOJIMUECKHUE CpPEJICTBA HATVISIAHOCTH, BIIAJETh HAaBBbIKAMU
pacro3HaBaHus ¥ 3aIIUTHI HHPOPMALKUU, HHHOPMAITMOHHON 0€30MacHOCTH JINYHOCTH.
KommynuxamusHvle ynugepcanvhvie yuebHvle Oeticmeus

Obuwenue:
OCYILECTBIISATh KOMMYHHKAIIUU BO BCeX cepax KU3HU, AaKTUBHO y4acTBOBATh
B JMAJOre WIH IUCKYCCHH IO CYIIECTBY OOCYXmaeMoW TeMbl (YMEHHE 3a/aBaTh BOIPOCHI,
BBICKA3bIBaTh CYXJIEHUS OTHOCHUTEJIBHO BBINIOJHEHHs TMpeaiaraeMoil 3ajaud, Y4YUThIBATb
UHTEpPECHl U COIVIACOBAHHOCTh MMO3UIMHA JPYrMX YYaCTHHUKOB JHajora WIH JUCKYCCHH);
pacro3HaBaTh HeBepOalbHBIE CpEeACTBAa OOIIEHUS, MOHWMATh 3HAYCHHWE COIUAIBHBIX 3HAKOB,
HPEINOCHIIOK BOSHUKHOBEHHS KOH(MIMKTHBIX CUTYallui, yMETh CMSATr4aTh KOH(MIMKTBI U BECTU
NIEPErOBOPBI; BIIAJETh PA3IMYHBIMH CIIOCOOAMH OOLICHHWST W B3aUMOICWCTBUS, TOHUMATH
HaMEpeHMs JPYyTuxX JIIOJeH, MpOsBIATh YBaXHUTEIbHOE OTHOLIEHHE K COOECeAHMKY U B
KOPPEeKTHOH (popme GopMynupoBaTh CBOM BO3PaKEHUS; Pa3BEPHYTO M JIOTUYHO HM3JIaraTh CBOIO
TOYKY 3pEHHS C UCTIOIb30BAHUEM SI3BIKOBBIX CPEJICTB.

Coemecmuas OesamenbHOCMb.!
NOHMMAaTh W MHCIOJB30BaTh MPEUMYIIECTBA KOMAHAHOM W HMHIUBUAYaJbHOH paboOTHl NpHU
pelieHnn OMOJI0rHYecKol mpobsieMbl, 000CHOBBIBATh HEOOXOJMMOCTh IPUMEHEHUS TPYNIOBBIX
¢dbopM B3aMOAEUCTBUS MPH pellIeHUH yueOHOM 3a1auu;
BHIOMPATh TEMAaTHKy W METOABl COBMECTHBIX JEHCTBHH, C Y4ETOM OOIIUX HWHTEPECOB W
BO3MOXKHOCTEH KaXI0TO 4WIeHA KOJUIEKTHBA; NMPUHUMATh IEIM COBMECTHOM JesTEIbHOCTH,
OpPraHW30BBIBATh U KOOPIWHUPOBATH JIEHCTBHS 1O €€ JTOCTHIKEHHIO: COCTABIIATH TUIaH JICHCTBUH,
pacrpeneNaTh poiu C Y4€TOM MHEHHUH YYaCTHHMKOB, OOCYXJaTh pPe3ylbTaThl COBMECTHOM
paboThI;
OLIEHUBATh KayeCTBO CBOETO BKJA/Ja M KaXJOro y4acTHHKA KOMaHJIbl B OOIIMH pe3yiapTaT Mo
pa3pabOTaHHBIM KPHUTEPHSM; TIpeajiaraTh HOBBIE MPOEKTHI, OICHWBATh HAECH C TO3UIHH
HOBH3HBI,
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OPUTMHAJIIBHOCTH, IPAKTUYECKOM 3HAYMMOCTH; OCYIIECTBIATH IO3UTHUBHOE CTPATErMYECKOe
NOBEJCHUE B pA3JIMYHBIX CHUTYyalUsiX, MPOSABIATH TBOPYECTBO U BOOOpakeHUE, OBITh
MHULMaTUBHBIM.

Pezynamuenvle ynugepcanvHule yuebHvle 0elicmeus

Camoopeanuzayus:
UCTIOJIb30BaTh OMOJIOTWYECKHE 3HAHUS JUTsl BBIABICHUS MPOOJIEM U MX PELICHUS B )KU3HEHHBIX U
y4eOHBIX CHUTyalUsX; BbIOMPAaTh Ha OCHOBE OMOJIOTMYECKUX 3HAHUI LEJIeBbIE M CMBICIOBBIE
YCTAaHOBKM B CBOMX JIEHCTBUSAX W IOCTYNKaxX IO OTHOIIEHUIO K JKUBOH IPUPOJE, CBOEMY
3I0POBBI0O U 3JI0POBBI0 OKPYXKAIOUIMX; CaMOCTOSATEIBHO OCYIIECTBIATh ITO3HABATECIIBHYIO
JeSITeIbHOCTD, BBIABIATH MPOOJEMBI, CTaBUTh M (HOPMYIHpPOBATh COOCTBEHHBIC 3a/lauyd B
00pa30BaTEIbHON JIEATENBHOCTH U KM3HEHHBIX CUTYallUAX; CAMOCTOSATENbHO COCTAaBIJIAThH IJIaH
pemieHuss TpoOJIeMbl ¢ y4ETOM HMEIOMIMXCS PECYpCOB, COOCTBEHHBIX BO3MOXKHOCTEH H
IPEANOYTEHUH; 1aBaTh OLIEHKY HOBBIM CUTYAIlUsIM; PACHIUPATh paMKU y4yeOHOro mpeamMera Ha
OCHOBE JIMYHBIX MPEANOYTCHUH; ellaTh OCO3HAHHBIM BBIOOP, APTYMEHTHUPOBATH €ro, Opartb
OTBETCTBEHHOCTD 32 PELICHUE; OLIEHUBATh NPUOOPETEHHBIHN OIBIT;
CHOCOOCTBOBaTh (POPMHUPOBAHUIO M MPOSBICHUIO IIMPOKOH SPYAWIUU B PAa3HBIX 00JacTAX
3HaHU, HOCTOSHHO MOBBIIIATH CBOM 00pa30BaTeIbHbIN U KYJIBTYPHBIH YPOBEHb.

CamokoHmpons:.
JaBaThb OLICHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHBBI B J€ATEIbHOCTH, OLICHUBATH
COOTBETCTBUE pE3YJIbTATOB IIEJSM; BJAJETh HABBIKAMH I[1O3HABATEIBHON pediIexcun Kak
OCO3HAHHS COBEPIIAEMBIX JAEUCTBUM M MBICIUTEIBHBIX IPOLIECCOB, WX PE3YJIbTAaTOB U
OCHOBAHMH, HCIOIB30BATh NPUEMBI peQIIEKCUU JUIS OLEHKHM CHUTYallld, BBHIOOpa BEpHOTO
pEILIEHNUs; YMETh OLIEHUBATh PUCKM U CBOEBPEMEHHO IPUHMMATh PEILEHUS 10 MX CHHKEHUIO;
IPUHUMATh MOTHUBBI U apIYMEHTBI APYTUX MPU aHAJIN3€E PE3YJIbTaTOB JI€ATEIbHOCTH.

Ipunsmue cebs u opyeux:

IPUHUMATH ce0sl, TOHUMas CBOU HEJIOCTATKH U JOCTOMHCTBA; IPUHUMATh MOTUBBI U apIyMEHTBI
JIPYTHUX IIPU aHAJIN3€ PE3yNbTAaTOB JEATEIBHOCTH; IPU3HABaTh CBOE MPABO M IIPABO IPYIMX Ha
OIIMOKH; pa3BUBATh CIOCOOHOCTh MOHUMATh MHP C MO3UIIUU APYroro 4eaoBeKa.
IIpenmeTrHbIe pe3yabTaThbl:

[IpenmeTrHble pe3ynbTaThl ocBoeHUs MporpaMMmbl COO mo Ouonoruu Ha 0a30BOM YpOBHE
BKJIIOYAIOT crieruduueckue s yueOHoro npenMera «buosorusy Hay4yHble 3HAHUS, YMEHUS U
crocoObl JeMCcTBUH 1O OCBOCHMIO, HHTEpPIpETalMM M MpeoOpa3oBaHUIO 3HAaHUM, BH[BI
JEeSTEIbBHOCTH MO TOJYyYEHUI0 HOBOTO 3HAHMS U NMPUMEHEHHIO 3HAHUW B Pa3IMYHbIX yYEOHBIX
CUTyallUsiX, a TaKKe B pEAIbHBIX >KM3HEHHBIX CUTYalUsX, CBs3aHHbIX C Ouosorueil. B
IporpaMMe IpeaMEeTHbIE PEe3YyIbTaThl IPEICTABICHbI 10 ToJaM 00ydYeHHUs .

[IpenmerHble pe3ynbTaThl OCBOeHMsS YydeOHoro mnpeamera «buomorus» B 10 kmacce
JOJIKHBI OTPAXKATh:

- c(OPMHUPOBAHHOCTb 3HAHUI O MeCTe€ M POJIM OHMOJIOTUM B CHCTEME HAyYHOT'O 3HAHUS
€CTECTBEHHBIX HayK, B (D)OPMHpPOBAaHHH COBPEMEHHOH €CTECTBEHHO-HAy4YHON KapTHUHBI MUpa U
HAYYHOTO MUPOBO33PEHUS, O BKJIA/I€ POCCUICKHUX U 3apyOeKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
O6uosnoruu, GyHKIMOHAILHON IPaMOTHOCTH 4YeJIOBEKa JUIsl pEIIeHUs KU3HEHHBIX 33/7a4; YMEHUeE
pacKphIBaTh COZAEp)KaHUE OMOJOTMUECKUX TEPMHUHOB U IMOHSTUMN: JKU3HB, KIIETKA, OPTaHU3M,
MeTabonu3M (oOMEH BeLIeCTB W MpeBpallleHue »>SHEpPruu), roMeocTas3 (camoperyssuus),
YpOBHEBas  OpraHU3alUsl  JKUBBIX  CHUCTEM, CaMOBOCHpPOM3BEJCHHE  (PENpoayKIHs),
HACJIEICTBEHHOCTh, N3MEHYHBOCTh, POCT U Pa3BUTHE;

- YMEHHuEe H3jaraTth OHMOJOrMuYecKHe TeopHH (KJIEeTOYHas, XPOMOCOMHAas, MYyTallMOHHAs,
[EHTpaJibHasl JIoTMa MOJeKyJsipHoi Ouonorum), 3akonsl (I. Mennens, T. Moprana, H. W.
BaunoBa) u yuenus (0 eHTpax MHOT00Opa3usi U MPOUCXOXKACHUS KYIbTYpHBIX pacTteHuil H. U.
Baguiosa), onpeaensaT rpaHUIbI UX TPUMEHUMOCTH K JKUBBIM CUCTEMAaM;

- YMEHHE BJIa/I€Th METOJaMU HAY4YHOI'O MO3HAHMs B OMOJOTUU: HAOIIOAEHUE U ONHMCAaHUE
KHUBBIX CHCTEM, TIPOLIECCOB M SBJIECHUH, OpraHu3alMs M IMPOBEJCHUE OHUOJIOTHYECKOTO
HKCIIEPUMEHTA, BBIIBH)KEHUE THIOTE3bl, BBISIBICHHUE 3aBUCHUMOCTH MEXAY HCCIETyeMbIMU
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BEJIMYMHAMHU, OOBSICHEHHE TOJYyYEHHBIX pEe3YJbTAaTOB, HCIIOJIb30BAHHBIX HAyYHBIX MOHSATHUH,
TEOpUH U 3aKOHOB, YMEHHE JIEJIaTh BbIBObl HA OCHOBAHUU IOJYYEHHBIX PE3YJIbTAaTOB;

- YMEHHUE BBIACIATh CYIIECTBEHHbIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U DYKAPHOT,
OJTHOKJICTOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH MPOIECCOB: 0OMEHa BEIIECTB U
IpeBpalleHus] YHEPruu B KIEeTKe, (OTOCHHTE3a, IMIACTUYECKOrO0 M IHEPreTHUYecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OILIOJOTBOPEHUS], Pa3MHOXKEHMSI, NHIUBUAYAIBHOIO Pa3BUTHUS
opranu3ma (OHTOTEHE3);

- YMEHHE NPUMEHATH MOJIyYeHHBIC 3HAHUS Ui 0OBACHEHUS OMOIOTHYECKUX TMPOLIECCOB H
SIBIICHUH, 1151 IPUHATUS MIPAKTUUYECKUX PELICHUI B TOBCETHEBHOM KU3HHU C IENbIO O0ecTieueHust
0€30MaCHOCTH CBOEr0 3JI0pPOBbS U 370POBbSl OKPYKAIOLIUX JIIOJEH, COOJIIOEHUS HOpPM
rPaMOTHOTO TMOBEACHHUS B OKpYXKarolled MNPUPOAHON cpele, MOHMMaHHE HeoOXOIUMOCTU
UCTIOJIb30BAaHUS JIOCTUKECHUN COBPEMEHHOW OMOJIOTMM M OMOTEXHOJOTHH Ui PallOHAIBLHOTO
MPUPOIONOIB30BAHUS;

- YMEHHE pellaTh 3JE€MEHTapHble TE€HETUYECKUE 3aJaud Ha MOHO- M JAUTMOpUIHOE
CKpEIlMBaHUE, CIETUIEHHOE HACJeI0BaHUE, COCTABIATh CXEMbl MOHOTUOPUIHOTO CKPEUIUBAHUS
JUISL TIpe/ICKa3aHusl Hacle0BaHUs IPU3HAKOB Y OPraHU3MOB;

- YMEHHUE BBINOJIHATH J1a0OpaTOPHBIE U MPaKTUYECKHE paboThl, COOMIOAATh MpaBuia Mpu
pabote ¢ y4eOHBIM U 1a00paTOPHBIM 000PYIOBAHHEM;

- YMEHHE KPUTHUYECKU OIICHHBATh M HHTEPHPETUPOBATH MH(MOPMALINIO OMOIOTHYECKOTO
COJIEp’KaHusl, BKIIIOYAIOLIYIO IICEBJOHAy4YHbIE 3HAHUS U3 Pa3IMYHbIX HCTOYHUKOB (CpEICTBa
MaccoBOW MH(}OpMaLNK, HAyYHO-TIONYJSPHBIE MaTEePHUalbl), STHUECKUE ACTIEKThl COBPEMEHHBIX
HCCIIeIOBaHUI B OMOJIOTHH, MEAUIIMHE, OMOTEXHOJIOTHH;

- YMEHHE CO3/1aBaTh COOCTBEHHbIC IMHCbMEHHBIE W YCTHBIE cOOOIIeHus, 00001as
Ouosnornyeckyro WHGPOPMANKI0O W3 HECKOJIBKMX HWCTOYHHMKOB, TPAMOTHO HCIOJIB30BaTh
MOHATUHHBIN anmapat OUOJIOTHH.

[IpenmerHbie pe3ynabTaThl OCBOeHHMS YydeOHoro mnpeamera «buonorms» B 11 xmacce
JIOJDKHBI OTpaXkaTh: c(hOPMUPOBAHHOCTH 3HAHUN O MECTE U POJIM OMOJIOTUHU B CUCTEME HAYyYHOTO
3HaHMSI €CTECTBEHHBIX HayK, B (DOPMHpPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTUHBI
MHUpa U HAyYHOI'O MUPOBO33PEHHUs, O BKJIAJE POCCHUMCKHUX U 3apyOeXHBIX YUEHBIX OHOJIOrOB B
pa3zButHe OuWONIOTHUH, (DYHKIMOHAJIBLHOM T'PAaMOTHOCTH YEJOBEKa I PEIHICHUS >KU3HEHHBIX
3a/1a4; YMEHHE pAacKpbIBaTh COJEpKaHUE OMONOTUYECKUX TEPMHUHOB W TIOHSTHUIA: BUJ,
HOMyJsAus,,  TeHO(OHJ,  HBOJIONMS,  JBMXKYIIME  CHIbl  ((aKTOphl)  HBOJIOLMH,
MPUCTIOCOOJIEHHOCTh OPTaHU3MOB, BHA000pa30BaHUE, IKOJOTHYECKHE (AKTOPBI, IKOCHCTEMA,
NPOAYIEHThl, KOHCYMEHTBHI, pEeIAyIEeHThl, IeNu MUTaHHusd, OKOJOrHMYeckas MHpaMuia,
OuoreoleHo3, ouocdepa; ymeHue u3naraTb OMOJIOrMYecKUe Teopuu (IBOIIOLMOHHAS Teopus Y.
JlapBuHa, CUHTETHMYECKas TEOpUs HBOJIOIUM), 3aKOHBI M 3aKOHOMEPHOCTH (3apO/bIIIEBOTO
cxoactBa K.M. Bapa, uepenoBanus riaBHbIX HanpasieHuid u nyreil somonuu A.H. Ceepiiosa,
yuenust o O6uocepe B.U. BepHazackoro), onpenensTe IpaHULbl UX MPUMEHUMOCTH K >KHBBIM
CHUCTEMaM; yMEHHE BIIQJIeTh METOJaMH HAay4yHOro IO3HaHMs B OHOJOTMU: HAOJIOJIEHUE U
OIKCAHME JKUBBIX CUCTEM, NPOLIECCOB U SIBICHUH, OPraHU3aIMsl U IPOBeAeHHE OMOIOTHYECKOTO
HKCIIEPUMEHTA, BBIIBH)KEHUE THIOTE3bl, BBISIBICHHE 3aBUCHUMOCTH MEXAY HCCIEIyeMbIMU
BEJIMYMHAMHU, OOBSICHEHHE TONYyYEHHBIX PEe3YylbTaTOB, HCIIOIH30BAHHBIX HAYUHBIX MOHSTHIA,
TEOpUH U 3aKOHOB, YMEHHUE JIeJIaTh BBIBOIbI
Ha OCHOBAaHUHM TOJYYEHHBIX pe3yJbTaTOB; YMEHHE BBIJCIATh CYIIECTBEHHBIE NPU3HAKU
CTpOEHHUSI OHMOJOTHYECKHX OOBEKTOB: BHJAOB, MNOMYISIHA, MPOAYLIEHTOB, KOHCYMEHTOB,
pEeIyLIEeHTOB, OHOTreOIleHO30B W HKOCHCTEM, OCOOCHHOCTH IPOLIECCOB: HACIEICTBEHHOM
M3MEHYUBOCTH, €CTECTBEHHOr0 0TOOpa, BUI000pa30BaHuUsl, MPUCIOCOOIEHHOCTH OPraHU3MOB,
NeMCTBUSL HKOJIOTHUECKUX (DaKTOPOB HAa OPraHU3MbI, MEPEHOCa BEUIECTB W MOTOKA SHEPIHH B
HKOCHCTEMAX,

AQHTPOIIOTEHHBIX U3MEHEHHUH B DKOCUCTEMAX CBOEW MECTHOCTH, KPYrOBOPOTA BEIIECTB U
OMOreOXMMHYECKHX LHMKIOB B Ouocdepe; yMEeHHE NPUMEHATh IIOJYYEHHblE 3HaHUS IS
00BSICHEHUS! OMOJIOTHYECKUX MPOLECCOB U SBJICHUH, JJIS MPUHATHS MPAKTUUYECKUX PELICHUN B
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MIOBCETHEBHOM JKM3HU C IIENbI0 OOecreueHHus Oe30MacHOCTH CBOETO 37I0POBBSI U 30POBBS
OKPY’KaIOIIMX JIIOJIeH, COOII0ACHNSI HOPM TPAMOTHOTO TIOBEACHHUSI B OKPY)KAIOLIEH MPUPOIHOM
cpene, MOHMMaHNE HE0OXOIMMOCTH HCIIOIb30BAHUS JTOCTH)KEHHI COBPEMEHHOW OMOJIOTHH JUIS
PaLMOHATIBHOTO MTPUPOJIONIONIB30BAHMS; YMEHUE PelIaTh 3JIeMEHTapHbIe OMOJOTHYECKUE 3aJauH,
COCTaBJISITh CXEMbI IEPEHOCA BEUIECTB W SHEPIMU B AKOCHUCTEMax (IETM MUTaHUs); YMEHHE
BBHITIONHATH J1a00OpaTOpHbIE W MPAKTUYECKHE paloThl, COONIOAATh TpaBuia MpH padoTe C
y4eOHBIM U  Ja0OpaTOPHBIM  OOOpYIOBAaHHEM; YMEHHE KPHUTHYECKH OLEHHBATh U
MHTEPIPETUPOBATH UHPOPMALIUIO OMOJIOTHYECKOTO coJiepKaHus, BKJIIOUYAIOLIYIO
TIICEBJJOHAYYHBIC 3HAHUS U3 PA3JIMYHBIX HCTOYHUKOB (CPEICTBA MacCOBOI MH(MOPMAIIUH, HAyIHO-
NOMYJSIPHBIE ~ MaTepuaibl), paccMaTpuUBaTh  INIOOANbHBIE  JKOJOTMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, ()OPMHPOBATH IO OTHOUIEHHWIO K HUM COOCTBEHHYIO IO3HMILHUIO; yMCHHE
co3/1aBaTh COOCTBEHHBIE NHCBbMEHHBIE W YCTHbIE COOOIIeHUs, 0000mas OHOIOTHYECKYIO
UH(GOPMAIMIO W3 HECKOJBKMX HCTOYHHKOB, I'PAaMOTHO HCIIOJIb30BaTh HOHATHHHBIN ammapaT
Ouonoruu.

4. Tematuyeckoe mianuposanue 10 kiaace

Ne HaunMenoBaHue pa3gesioB u Tem nporpammsbl | KosmuectBo DJleKTpPOHHBIH (uudpoBbIe)
4acoB oGpasoBaTejbHbIE PeCypPChl
Tema 1. DBo1IOIHOHHAA OHOJIOTHS

1 buonorus xak Hayka 2 bubnnorexa [JOK
https://m.edso00.ru/7f41c292

2 JKuBble cucTeMbl U UX OpraHu3aLus 1 bubnnorexa [JOK
https://m.edso00.ru/7f41c292

3 XHUMHYECKUH COCTAB U CTPOEHUE KIIETKU 8 bubnunoreka [JOK
https://m.edso00.ru/7f41c292

4 JKuzHenesTenbHOCTh KIETKU 6 bubmuorexa [JOK
https://m.edso00.ru/7f41c292

5 PazmHOXeHUE M MHIMBUAYAIBHOE Pa3BUTHE 5 bu6mmoreka [IOK
OpraHu3MoOB https://m.edso0.ru/7f41c292

6 HacneacTBeHHOCTh M MU3BMEHUHMBOCTD 8 bubnuotexa [JOK
OpraHu3MoOB https://m.edso00.ru/7f41c292

7 Cenekiust OpTaHU3MOB. OcHOBBI 3 bubnuotexa [JOK
OMOTEXHOIOTHH https://m.eds00.ru/7f41c292

8 [ToBTOpeHME M 00600IIEHUE 1 bubmmoreka [JOK
https://m.edso00.ru/7f41c292

OO01ree KOJIMYECTBO YaCOB 34

Temarnyeckoe nuannposanue 11 kiaace

Ne HaumenoBanue pa3aesioB u Tem nporpammsl | KonnyecTBo | DaexTpoHHBIii (1dpoBbIe)
4acoB oOpa3oBaTeJibHbIE Pecypchbl

1 DBOFOIIMOHHAS OMOJIOTHS 9 bu6mmorexa [IOK
https://m.edsoo.ru/7f41cc74

2 Bo3HukHOBEHHE U pa3BUTHE JKU3HM Ha 8 bubnnorexka [JOK
3emie. https://m.edsoo.ru/7f41cc74

3 OpranusMsl 1 OKpyXKarouias cpesa. 6 bubnuorexa [IOK
https://m.edsoo.ru/7f41cc74

4 Coo01mecTBa 1 SKOJOTHYECKHE CHCTEMBI. 10 bubmuorexa [JOK
https://m.edsoo.ru/7f41cc74

O01mee KOJHUYECTBO YaCOB 33



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
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

16



