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MNOSACHUTEJIbHAS 3AIINCKA

[Ipu paspaboTke mnporpaMMbl MO OHOJOTHM TEOPETHUYECKYIO OCHOBY IS
ompeneneHusl TMOAXOJ0B K (OPMUPOBAHUIO COJAEpKaHHMS Y4eOHOro mpenMera
«buonorus»  cocraBunM:  KoHuenryaiabHele mosiokeHuss PrOC  COO o
B3aMMOOOYCIIOBJICHHOCTH TICJICH, COEPKAHUS, PE3yIbTaTOB 00YUCHUS U TPEOOBAHMIA
K YPOBHIO TOJTOTOBKHU BBIMTYCKHUKOB, MOJIOXKEHUS 00 OOIIMX LIENAX U MPUHIMMAX,
XapaKTEepU3YyIOMIMX COBPEMEHHOE COCTOSIHUE€ CHUCTEMBbl  CPEIHEro  OOIero
obpazoBanusi B Poccuiickoit dexneparnuu, a TakKe IMOJOXKEHUS O CHelnuduke
Owonornu, e€ 3HAYEHWW B TIO3HAHWHM JKUBOW TIPUPOABI U  OOECTICUCHHUU
CYIIIECTBOBAaHUS UeoBeuecKoro oOmiectBa. CoOrjacHO Ha3BaHHBIM MOJIOKEHUSM,
orpe/ereHbl OCHOBHBIC (DYHKIIMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma o Guosioruu Aa€T MpeacTaBICHUE O IEsIX, 00 00IIel cTpaTeruu
00y4eHUsI, BOCIUTAHUS U PA3BUTUSI OOYyYAIOIIUXCA CPEICTBAMU Yy4eOHOTO IpeameTa
«buonorus», onpeaenseT o0s13aTeIbHOE MPEIMETHOE COJIepKaHue, €ro CTPYKTYpY,
pacrpeniesieHde 1o pasliellaM U TeMaM, PEKOMEHIYEMYIO0 MOCJIeI0BaTeIbHOCTh
U3Y4YCHHUS] y4eOHOTO MaTephayia ¢ Y4ETOM MEXKIIPEAMETHBIX U BHYTPUIIPEIMETHBIX
CBsA3E€H, JIOTMKM OOpa3oBaTeIbHOTO MPOIECCa, BO3PACTHBIX  OCOOCHHOCTEH
00yyaroImuxcs.

B nporpamme 1o OMOJIOTMU TakKe YUUTHIBAIOTCS TPEOOBAHUS K IIAHUPYEMbIM
JUYHOCTHBIM, METANpEAMETHBIM U TPEAMETHBIM pe3ylbTaTaM OOy4YeHUs B
(GbopMUPOBAHUHU OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEIBLHON AEATEILHOCTH/YUeOHBIX
JENUCTBUN 00YyJarONIUXCsl IO OCBOCHUIO COJIEPKAHUSI OMOJIOTUYECKOTO 00pa30BaHMUs.

B nporpamme no Ouonorum (10—11 kmaccel, 0a30BbIil YpOBEHb) peaan3oBaH
NPUHIUI TPEEeMCTBEHHOCTH B M3y4YeHMHM OWOJOruM, Onarojgapss 4eMmy B HeW
IpPOCMATPUBAETCSl  HAMNPABICHHOCTh HA  pa3BUTUE 3HAHUM, CBSI3aHHBIX C
(dbopMHpOBaHHEM €CTECTBEHHO-HAYYHOT'O MUPOBO33PEHUS, IIEHHOCTHBIX OPUEHTAIIUN
JUYHOCTH, IKOJOTUUECKOTO MBIIUICHUS, TPEACTABICHUM O 3JI0POBOM 00pa3e *KU3HU
1 OepeXHBIM OTHOIIEHHWEM K OKpYyXKaromieil nmpupoaHoit cpene. [lorTomy Hapsny c
M3yYeHHEM OOIIeOUOTOTUUECKUX TEOPHUil, a TakKe 3HAHUM O CTPOEHUU >KUBBIX
CHUCTEM Pa3HOTO paHra M CYHIHOCTH OCHOBHBIX MPOTEKAIOIIMX B HHUX IMPOIECCOB B
mporpamMme 1o OHMOJIOTHH YJIEJIC€HO BHUMAaHUE MCTOJIb30BAHUIO TTOJYYCHHBIX 3HAHUN
B TIOBCEJIHEBHOW JKM3HM [IJII pEIICHUS TPUKIAJHBIX 3a7ad, B TOM YHCIIE:
npoUIAKTUKA HACJIEACTBEHHBIX 3a00JICBAaHUM YEJIOBEKA, MEIMKO-TE€HETUYECKOTO
KOHCYJIbTHPOBaHUS, OOOCHOBAaHUS DSKOJOTUYECKH I1€JIeCO00Pa3HOT0 TOBEJCHUS B
OKpYXarlel TPUPOAHOM Cpele, aHAIN3a BIUSHUA XO3IMCTBEHHOW AEATEIIBHOCTH
YeJIOBEeKa Ha COCTOSIHUE MPUPOJHBIX M HMCKYCCTBEHHBIX JKOCHUCTEM. Y CHUJICHUE
BHUMaHUA K TPUKIAJHOM HAIMpPaBICHHOCTH Yy4eOHOro mnpenMera «buomorus



MPOAMKTOBAHO HEOOXOJUMOCThIO OOECTeUeHUs] YCIOBHM ISl pElIeHHs OAHOW U3
aKTyalbHBIX  3a/Jay  [IKOJBHOTO  OHMOJOTMYecKOoro  oOpa3oBaHHsA, KOTOpas
npennonaraer (GOPMUPOBAHUE y OOYYAIOIIUXCS CIOCOOHOCTH aalTUPOBATHCSA K
U3MEHEHUSIM JUHAMHAYHO Pa3BUBAIOMIETOCSI COBPEMEHHOTO MHpA.

buonorust Ha ypoBHE cpenHero oomero o0pa3oBaHus 3aHUMAET BaXXHOE MECTO.
Ona obGecneunBaeT (popMupoBaHHE y OOYYAIONMUXCS TMPEACTABICHUN O HAy4YHOU
KapTUHE MHpa, pacmupseT u o0000maeT 3HaHUS O OJKUBOW Tpupone, e€
OTJIMYUTENIBHBIX MPU3HAKAX — YPOBHEBOM OpraHMW3alMd W DSBOJIIOLUWH, CO3AAET
yCIIOBUS JIJIS: TIO3HAHUSA 3aKOHOB >KMBOU MPUPO/IbI, PopMupoBaHus HyHKIIMOHATIBLHOM
IPaMOTHOCTH, HaBBIKOB 3/I0POBOTO M 0€30MacHOro o0pasza KU3HHU, SKOJIOTHUECKOTO
MBIIUIEHUS, IEHHOCTHOIO OTHOIIEHHMS K YKUBOM MPUPOJIE U YEIIOBEKY.

Bonbiioe 3HaueHrne OMONOTHS MMEET TakXe MJisl PelIeHUs BOCHUTATEIbHBIX U
pa3BUBAIOIIMX 33J1a4 CPEJHEro o0Liero o0pa3oBaHus, COLUAIN3aUN 00yJatOIUXCsl.
N3yuenne ouonoruu o0ecrnieunBaer YCIIOBHUSA JUISt dbopmupoBaHus
WHTEIJICKTYaJIbHBIX, =~ KOMMYHUKAIITMOHHBIX ¥  HWH(POPMAIMOHHBIX  HABBIKOB,
ACTETUYECKON KYJIbTYpbl, CIOCOOCTBYET HWHTErpAllMM OMOJIOTMUECKMX 3HAHUM C
MPEICTABICHUSIMH U3 APYTUX y4€OHBIX MPEAMETOB, B YaCTHOCTH, (PU3UKHU, XUMUU U
reorpadpun. Ha3BaHHBIE TIOJOXKEHUS O TMpeAHA3HAUYEHUU Y4eOHOro IMpeaMeTa
«buonorus» CcoCTaBWIM OCHOBY JUIsl ONpEIETEHUs TMOAXOAOB K OTOOpy U
CTPYKTYPUPOBAHMIO €TI0 COJICPKAHUS, IPEICTABIEHHOTO B IPOrpaMMe MO OMOJIOTHH.

Ot16op coxepkanusi ydyeOHOro mpeamera «buosorus» Ha 0a30BOM YpPOBHE
OCYIIECTBIEH C MO3ULUN KyJbTypOoCOOOpPa3HOTO IOAXO0/Aa, B COOTBETCTBUHU C
KOTOpPBIM O0Oydaromuecs IODKHBI OCBOMTH 3HAaHUS M YMEHHUsS, 3HAa4UMble MJis
(dopmupoBaHus 00UIEH KYJIbTYphI, ONPEIEISIONINE aIeKBATHOE MTOBEACHUE YEI0BEKa
B OKpYy)Karollel MPUPOJHON cpele, BOCTPEOOBAHHBIC B MOBCEIHEBHOM >KWU3HU U
npakTudeckoi aestenbHOCcTH. Oco0oe MECTO B ITOM CHUCTEME 3HAHUM 3aHUMAIOT
AJIEMEHTHl  COJIEpP)KaHUs, KOTOpble CIyXaT OCHOBOM g  (GOpMUPOBaHUs
IIPEJACTABJIEHUN O COBPEMEHHOM €CTECTBEHHO-HAYYHOU KAPTUHE MUPA U LIECHHOCTHBIX
OpUEHTAlUAX JIMYHOCTH, CHOCOOCTBYIOUIMX TyMaHHW3alUUMU  OHOJOTHYECKOTO
o0pa3oBaHus.

CrpykTypupoBaHHe COJEp>KaHUS ydyeOHOro Marepuajia B Mporpamme IO
OMOJIOTMM OCYHIECTBIEHO C YY€TOM MPUOPUTETHOTO 3HAYEHUS 3HAHUUH 00
OTJIMYUTENBHBIX OCOOEHHOCTSIX JKUBOW NMPUPOJIbI, O €€ YPOBHEBOM OpraHu3aluu U
ABOJIIOLMU. B COOTBETCTBUU C ATUM B CTPYKType ydeOHOro mpeamera «buoiorus»
BBIJICJICHBI CJIEAYIOIINUE CcoJiepKaTelibHble JUHUU: «buonorus xak Hayka. Metozbl
Hay4yHOro mo3HaHus», «Kierka kak Owosornueckas cuctemay, «OpraHusM Kak
Oouonoruueckas cucreMa», «CucremMa U MHOrooOpasue OpraHHYECKOro MHpay,
«IBONIONMSA KUBOU PUPOAB», « IKOCUCTEMBI U IPUCYILIUE UM 3aKOHOMEPHOCTHY.



Lenp wuzyuyenus ydeOnoro mnpenmera «buomorus» Ha 0a30BOM ypoBHE —
OBJNaJIcHHEe  OOydYalOMMMHCS  3HAHUSMH O  CTPYKTYpHO-(YHKIIMOHAJTHLHOM
OpraHU3allMM >KUBBIX CUCTEM PA3HOTO paHTa U MPUOOPETEHUE YMEHUHN UCIIOIb30BaTh
9TU 3HAHUS JI1 TPAMOTHBIX JIEUCTBHUI B OTHOUIEHUH OOBEKTOB >KUBOU MPUPOABI U
PEIICHUS Pa3IMYHbIX KU3HCHHBIX TPOOJIEM.

JlocTikeHne menu w3ydeHwsl ydeOHoro mpenmera «buosnorus» Ha 06a3oBoM
YpOBHE 00€CIIEUNBACTCS PEIICHUEM CIICAYIOIINX 3a/1a4:

OCBOCHHME OOYYAIOIIMMHUCS CHUCTEMbl 3HAaHUM O OHOJIOTHYECKUX TEOpHsX,
YUEHHMSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TMIOTE3aX, MpaBWiaX, CIyKallluX OCHOBOMU
st GOPMHUPOBAHMS TIPEACTABICHUA O ECTECTBCHHO-HAYYHOW KapTWHE MHUpPA, O
METOJaX HAyYHOTO TO3HAHUS, CTPOCHUH, MHOTOOOpPa3MH M OCOOEHHOCTSX KUBBIX
CUCTEM pa3HOr0 YPOBHSI OpPraHHU3allid, BBIJAIOIMIUXCS OTKPBITUSX U COBPEMEHHBIX
UCCJIEIOBAHUSX B OMOJIOTHH;

dbopmupoBaHue Yy OOy4YalOIIMXCA TO3HABATEIbHBIX, HHTEIUICKTYAIbHBIX U
TBOPYECKUX CIOCOOHOCTEM B TMPOIIECCE aHAIM3a JIaHHBIX O MYTIX Pa3BUTHUS B
OMOJIOTUM HAY4YHBIX B3TJIAJIOB, MJAEH W MOJIXOJOB K M3YYCHHUIO >KUBBIX CHUCTEM
Pa3HOr0 YpOBHS OpraHU3aluu;

CTAaHOBJICHHE y oOOydyarommuxcsi o0Omei KylbTyphl, (GYHKIHOHAIHHOM
rPaMOTHOCTH, Pa3BUTHE YMEHHI OOBSICHATh UM OLICHUBATH SIBIICHUS OKPY>KAIOIIETO
MHpa KUBOW MPUPOJIbI HA OCHOBAHUYW 3HAHUU M OMbBITA, OJYYEHHBIX NMPU U3YyUYCHUH
OnoJoruy;

dbopMmupoBaHue y OOydYalomMXCSd YMEHUW WJUIIOCTPUPOBATH 3HAUYCHHUE
OMOJIOTUYECKUX 3HAHUW B TPAKTUYECKON JIEATEIHHOCTH 4YEJOBEKa, pPa3BUTUU
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTUH;

BOCIUTAHUE YOEXKIEHHOCTH B BO3MOXXHOCTH TIO3HAHMS YEJIOBEKOM >KHWBOMU
IPUPOJIBbI, HECOOXOAUMOCTH OEPEKHOTO OTHOIIEHUS K HEH, COOMIOCHUS] dTHUCCKUX
HOPM TP NPOBEJICHUN OMOJIOTUYECKHUX UCCIICT0BAHMM;

OCO3HaHWE IIEHHOCTH OWOJOTUYECKUX 3HAHWM JJIs TIOBBIINICHUS YpPOBHSA
AKOJIOTUYECKOHN KYJIbTYpBbI, 1151 GOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUS;

MpUMEHEHUE NPHUOOPETEHHBIX 3HAHUNA U YMEHUI B MOBCEIHEBHOW KU3HM IS
OLICHKHU ITOCJICCTBUMA CBOEH JNEATEIBHOCTH IO OTHOLICHUIO K OKPYXAIUIEH cpele,
COOCTBEHHOMY 3/I0POBBIO, OOOCHOBaHHWE U COOJIOJIEHUE Mep MPOQPHIAKTUKA
3a00s1eBaHUM.

B cucreme cpennero obiiero oopazoBanus «buosiorusy», nzydaemasi Ha 6a30BOM
YpOBHE, SIBISETCS 00s3aTEIbHBIM Y4e€OHBIM TIPEAMETOM, BXOISIIMM B COCTaB
npeaMeTHoU obnacTu «EcTecTBEeHHO-HAyYHBIC TTPEAMETHD».

Jlnst u3yuenus O6wonorud Ha 0a30BOM ypOBHE CpeHero oOiero oOpa3oBaHMUs
otBoauTCs 68 yacoB: B 10 kinacce — 34 vaca (1 gac B Henento), B 11 knacce — 34 yaca
(1 gac B Hez1EIIO).



COILEPKXAHUE OBYUYEHUSA
10 KJTACC

Tema 1. buosiorus kKak Hayka.

buonorus xak Hayka. CBsizb OMOJIOTHMU C OOIIECTBEHHBIMH, TEXHUYECKUMH U
JIPYTUMHU €CTECTBEHHBIMU HaykaMmu, (uiocodueil, S3TUKOWU, ICTETUKON U IPABOM.
Ponb Ouonoruu B popMUpOBaHUN COBPEMEHHOW HAy4YHON KapTHHBI Mupa. Cucrema
OMOJOTHYECKHUX HayK.

Metoapl 1O3HaHUS KUBOW MPUPOABI (HAOIIOJEHUE, SKCIICPUMEHT, OMUCAHUE,
U3MepeHue, Kiaccudukaius, MoIeIMPOBaHUE, CTATUCTUYECKAst 00pabOTKa JaHHBIX).

JlemoHcTpanuu:

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

Tabmuupl 1 cxeMbl: «MeToIbl TO3HAHMS )KUBOU IPUPOIBD.

JlaGopaTopHble 1 NpaKTHYeCKHe padoThI:

[Ipaktuueckas pabora Ne 1. «Mcnonbp3oBaHuE pa3IMYHBIX METOJOB IIPH
U3YYCHUH OUOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl M UX OPraHU3aLMS.

Kusbie cuctembl (OMOCHUCTEMBI) KaK MpeAMET u3ydeHus Ouonoruu. OTinuue
YKHABBIX CUCTEM OT HEOPTAHUYECKOU ITPUPOLBI.

CaoiicTBa OMOCHCTEM W UX pa3HOOOpa3ue. YPOBHU OpraHU3aIMU OHOCHUCTEM:
MOJICKYJISIPHBIM, KJIETOYHbIA, TKAHEBBIM, OPraHU3MEHHBIN, MOMYJISIMOHHO-BUIOBOM,
AKOCUCTEMHBIN (OMOT€0LIEHOTUYECKUI ), OUOC(hEpPHBI.

JdemoHcTpanuu:

Tabmuupbr u cxembl: «OCHOBHBIE TPHU3HAKHU JKU3HU», «YPOBHH OpraHu3alyiu
YKABOU IIPUPOIBI».

O6opynoBanue: mojaesb MoJiekysbl JIHK.

Tema 3. Xumuuyeckuii COCTaB U CTPOCHHUE KIETKH.

XUMHUYECKHM COCTAB KIETKU. XHMUYECKHE DIJIEMEHTBL: MaKpPO3JIEMEHTBHI,
MHUKpPOAJIEMEHTBI. Bosa 1 MUHEpaIbHbIE BEILIECTBA.

OyHKIMK BOALI M MHUHEPAIbHBIX BelIeCTB B KieTke. [lognepxkanue
OCMOTHUYECKOT0 OanaHca.

benku. CocraB u crpoeHue O€NKOB. AMHUHOKHCIOTBI — MOHOMEPHI OEIKOB.
He3aMeHumble ¥ 3aMEHHMbIE AMUHOKUCIOTHI. AMUHOKHUCIIOTHBIA COCTaB. YpPOBHU
CTPYKTYphl ~ OCIKOBOW  MOJEKyNbl (TMEpBUYHAS, BTOPHYHAS, TPETHYHAS U
YeTBEPTUYHAS CTPYKTYpa). XUMHUUECKHE CBOMCTBA OekoB. buosnorndyeckue GyHKIMU
OEeJIKOB.



®epMeHTHl — Ouonoruveckue karanuzatopbl. CTpoeHue (epMeHTa: aKTUBHBIN
HeHTp, cyocrtpatHas crneuupuyHocts. Kodepmentsl. Butamunsl.  Otianuuns
(epMEHTOB OT HEOPTAaHUYECKUX KAaTaTU3aTOPOB.

VYrieBosbl: MOHOCaxapubl (TJIH0K03a, prudo3a U J1e30Kcupu003a), Jucaxapu/ibl
(caxapo3a, JlakTo3a) U TMoOJIMCaXapuibl (Kpaxmaa, TJIUMKOTeH, IeJUII0I03a).
buonoruueckne QyHKIIUN YTI€BOJOB.

Jlurmner:  Tpurauuepuabl, Qochomunuasl,  crepounsl. [ 'mapoduiabHO-
ruipodoOHbIe cBOMCTBA. buonorndyeckue GyHkuuu aunuaoB. CpaBHEHUE YTIEBOIOB,
O€JIKOB U JIMTIUJOB KaK HICTOYHUKOB SHEPTHUU.

Hyxnennossie kucnorer: JIHK n PHK. Hykneotuasl — MOHOMEpBI HyKIIEHHOBBIX
kucnot. Crpoenue u pynkuuu JIHK. Ctpoenune u pynkuun PHK. Buast PHK. AT®:
CTpO€HHUE U (QYHKIIUH.

[{uronorus — Hayka o kierke. KilerouHass Teopust — MpUMEP B3aUMOJECUCTBUSA
uael u GakToB B HAYYHOM MO3HAHUHU. MEeTO/1bl U3yUEHUS KIETKH.

Kietka kak nenoctHas xuBas cucteMa. OOume NpU3HAKU KIIETOK: 3aMKHYTast
HapykHasg memOpana, Mosiekynbl [IHK kak renernueckuil annapar, cucreMa CUHTE3a
Oenka.

Tunsl KJI€TOK: SyKaprOTHUECKasi U MpokapuoTuyeckas. OCOOEHHOCTH CTPOESHHUS
npokapuotuyeckod  kietku.  Kiierounas — crenka — Oakrepuil.  CTpoeHue
AYKapUOTUYECKON KJIETKU. OCHOBHBIE OTINYMS PACTUTENIbHOM, )KUBOTHOW U TPUOHOM
KJIETKHU.

IIoBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTEHKA, INIMKOKAIMKC, WX
¢ynkuuu. [Inazmatudeckas memOpana, e€ cBoicTtBa U ¢yHkumu. [uTtomnnasma u eé
opranouipl. OnmHomemOpanHbie opradHounabl kietku: OIIC, ammapatr ['ombmxw,
nn30coMbl.  [lolyaBTOHOMHBIE OpraHOMABl KIETKH: MUTOXOHJPUHU, IUIACTHUJBIL.
[Ipoucxoxknenne MUTOXOHApUM W TutacTuld. Buael mactua. HememOpanHbie
OpPraHoubl KJIETKU: pUOOCOMBI, KJICTOYHBINA LIEHTP, LEHTPUOIH, PECHUUKH, KI'YTUKH.
@yHKIUKA OPraHOUJIOB KJIIETKU. Brirrouenus.

SAnpo — perynaropHslid HeHTp kieTku. CTpoeHue siapa: siiepHas 000JI0uKa,
KapHoIUIa3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCcnopT BELIECTB B KJIETKE.

JdemoHcTpanuu:

IToptpetsl: A. JleBenryk, P. I'yk, T. IlIBann, M. IlIneitnen, P. Bupxos, Ix.
Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®panknun, K. M. bap.

Juarpammbl: «Pacnpenenenue XuMUYECKUX DJIEMEHTOB B HEXKUBOW IIPUPOLIEY,
«Pacripenenenre XuMUYECKUX 3JIEMEHTOB B dKUBOU MPUPOIE».

Tabmusr u cxembl: «llepuoguueckass TaOauIa XUMHUYECKUX DJIEMEHTOBY,
«CTpoeHue MoJIeKyJbl BOAbD, «buocunTes Oenkay, «CTpoeHHE MOJIEKYJIbl OelKay,
«Ctpoenue ¢epmenta», «Hykmeunossie kuciotel. JJHK», «CTpoeHune MoseKysibl



ATO®», «CtpoeHue 3yKapHOTHYECKOH KIETKW», «CTpPOEHHE MKUBOTHOU KIETKW»,
«CtpoeHue pacTtutenbHOU KieTkn», «CTpoeHue MNpOKApUOTUYECKON KIIETKWY,
«CtpoeHue sazpa KIETKn», « Y TIeBOAbD, «JIMIuasD.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpyJOBaHUE MJii MPOBEICHUS
HaOJIOJICHUI, W3MEpPEHHM, SKCIIEPUMEHTOB, MHUKpOIpENnapaThl PaCTUTEIIbHBIX,
KUBOTHBIX U OAKTEPHAIBHBIX KIETOK.

JlaGopaTopHble M IpaKTUYeCKUE padoThbI:

Jlabopatopnass pabora Ne 1. «M3ydeHuwe KaTalIUTUYECKOW AKTHUBHOCTH
(dbepMeHTOB (Ha MpUMEPE aMIIIa3bl WU KaTajasbl)».

Jlaboparopnas padota Ne 2. «3yueHue CTpoeHuUs KJIETOK PACTCHUM, >)KUBOTHBIX
1 OaKTepuil oI MUKPOCKOIIOM Ha TOTOBBIX MUKPOTIPEIapaTax M UX OIMFCAHHE.

Tema 4. ’KnzueaessTeJJLHOCTH KJIETKH.

OOmeH BemiecTB, WM META00JIu3M. AcCUMWIALUS (TJIaCTHUYECKUN OOMEH) U
TUCCUMUJIISIUSL  (PHEpreTHYecKuid OOMEH) — JIBeé CTOPOHBI €IMHOTO Ipoliecca
Metabonu3ma. Ponb 3aKOHOB COXpaHEHHUsI BEHIECTB W DSHEPrud B TOHUMaHUU
MeTadoJIu3Ma.

Tunel oOMeHa BemiecTB: aBTOTpOGHBIN U rerepoTpodHsbiii. Poib ¢pepmeHTOB B
0oOMEHE BEIEeCTB U MPEBPAIICHUN YHEPTUH B KIIETKE.

®dotocunTe3. CBeToBast u TeMHOBas (a3wl oTocuHTE3a. Peakiuu ¢poTocuHTE3A.
OddextuBHOCTh (hoTOCHMHTE3a. 3HaueHUE (OTOCHHTE3a MJId JKU3HU Ha 3eMIle.
Bnusinue ycioBuii  cpenbl Ha  (DOTOCHMHTE3 W CHOCOOBI  TOBBIMICHUS  €T0
IPOJIYKTUBHOCTH Y KyJIbTYPHBIX PACTECHUH.

XeMmocHuHTe3. XEMOCHUHTE3UPYIOIIUE OakTepuu. 3HAYCHHUE XEMOCHHTE3a IS
KU3HU Ha 3eMIIE.

DHepreTuueckuii 0OMEH B KJETKe. PaciiernseHue BEIIECTB, BbBIJICJICHUE WU
aKKyMYJUPOBAHUE HPHEPTUU B KIIETKE. DTallbl SHEPreTuueckoro ooMeHa. [mmkonus.
bpoxenne u ero Buumpl. KuciopogHoe OKHCIEHHE, WM KIETOYHOE JIbIXaHUE.
OxucnurensHoe GocopunrpoBanne. IPHEeKTUBHOCTh IHEPTETUIECKOTO OOMEHa.

Peaknuu wMarpuuHoro cuHte3a. ['eHermueckas wuHdopmanus u JHK.
Peanuzanust reHetudeckod wuHpoOpManud B KIeTKe. ['€HETHYECKHl KOJ W €ro
cBoiictBa. Tpanckpuniuss — marpuunbiii cunte3 PHK. Tpaucmsmus — OuocunTes
Oenka. Orambl Tpa”casnuu. KoawpoBanue amuHOKuCIOT. Pons pubocom B
OounocuHTe3e Oenka.

Heknerounsie popmbl xu3Hu — BUpychl. Mctopust otkpbiTusi Bupycos (/. WM.
NBanoBckuit). OCOOEHHOCTH CTPOEHMSI W JKU3HEHHOTO IIMKJIa  BHPYCOB.
bakrepuodaru. bone3nu pacteHuil, )KUBOTHBIX U YEJIOBEKA, BHI3HIBAEMBIC BUPYCAMH.
Bupyc ummynoneduruta uenoexka (BUY) — Bo3Oymutens CIIWla. OO6partnas
TPaHCKPUIIHUS, peBepTa3a u uurerpasa. Ilpodunakrtrka pacrpocTpaHeHUs BUPYCHBIX
3a00s1eBaHUM.



JleMmoHcTpanuu:

IToptpetsr: H. K. Konsnos, /I. . Banosckui, K. A. Tumupsses.

Tabmuupbl u cxembl: «Tumbl muTaHus», «Metabonuam», «MHUTOXOHIPUSY,
«JHepreTuyeckuit oOMen», «Xioporiact», «Potocunted», «Ctpoerue JJHK»,
«Ctpoenne u GyHKIMOHUpOBaHHWE TeHa», «CuHTe3 Oenkay, «['eHeTHuecKuil Komy,
«Bupyce», «bakrepuodarn», «Ctpoenue u xuszHeHHbI 1wk Bupyca CIIN/a,
Oakrepuodaray, «Pemmxkarus JTHK.

Oo6opynoBanue: monenu-ammiukanuu «Yasoenne JHK u Tpanckpumnius»,
«buocuntes 6enkay, «CTpoeHue KIeTKu», Mojenb cTpykTypsl JTHK.

Tema 5. Pa3MHOkeHUe 1 HHAUBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

Krerounplii 1Mk, WIM SKA3HEHHBIA IMKI KieTku. MaTepdaza m muTo3.
[Ipoueccsl, mporekatomue B HHTepdaze. Pemnmukamus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenne xpomocom. XpoMOCOMHBIA HA0Op — KapUOTHIIL.
JIMTUTOWTHBIN U TaruIOUAHBIA XpOMOCOMHBIE HaOOphl. XpoMaTtusl. LluTonornyeckue
OCHOBBI Pa3MHOEHHUS U1 UHANBUTYaTbHOTO PA3BUTHS OPTaHU3MOB.

Jlenenue wietku — muto3. Craguum mutosa. Ilpomecchl, mpoucxopisiue Ha
Pa3HBIX CTAIUSIX MUTO3a. BUOJOTHYECKUI CMBICT MUTO3A.

[Iporpammupyemast rubesb KIETKU — aromTo3.

®opMbl pa3MHOXKEHHUS OPraHU3MOB: Oecrosioe W MojoBoe. Buabl 6ecrnoioro
pa3MHOXXEHUSA: JIEJICHUE HaJBOE, IIOYKOBAHME OJHO- M MHOTOKJIETOYHBIX,
CIIOPOOOpa30BaHUE, BETETATHUBHOE pa3MHOKeHUE. VCKYCCTBEHHOE KIIOHUPOBAHUE
OpraHu3MOB, €r0 3HAYEHUE JIJIS1 CEIEKIUU.

[TonoBoe pa3MHOKEHHUE, €70 OTIUYHS OT OECIIOJIOTO.

Meiio3. Cragum wmeinosza. Ilpomecchl, mpoucxoasume Ha CTagusax Menosa.
[ToBenenne xpomocom B Meio3e. Kpoccunrosep. buosiornuecknii CMbICI U 3HAYEHHE
Meno3a.

["ameTorenes — npoiecc 00pa3oBaHUs MOJIOBBIX KJIETOK y KUBOTHBIX. [losoBBIC
’KeJe3bl: CEMEHHUKH U sudHuKH. OOpa3oBaHUe U Pa3BUTHE MOJIOBBIX KIETOK — raMeT
(cmepmaro3ou/, SIUIEKIIETKA) — criepMaToreHe3 u oporene3. OCOOEHHOCTH CTPOCHUS
SULEKJIETOK U criepMaTto3onioB. OmnoaorBopenue. [lapreHorenes.

NunuBunyanbHoe  pa3BuTMe  (OHTOreHe3). OMOPHOHAIBHOE  Pa3BUTHE
(amOpuorenes). Jrarnbl SMOPHOHATIBLHOTO PA3BUTHS Y TO3BOHOYHBIX IKHUBOTHBIX:
npoOJeHue, racTpyisamnusi, opraHoreHes. I[loctamOpuoHanbHOe paszBuThe. THIIbI
NOCTAIMOPUOHAIBHOTO PA3BUTHUA: MIPSMOE, HENpsiMoe (TMUUHOYHOE). BiusiHue cpenpl
Ha pa3BUTHE OPTraHU3MOB, (PAKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOXKIEHHBIC YPOJICTRA.

Poct u pasButne pacteHuil. OHTOreHE3 LBETKOBOTO PACTEHUS: CTPOCHHE
CEMEHHU, CTaJINH PA3BUTHSL.

JdeMoHcTpanuu:



Tabmuupr m  cxembl: «@DOpMbI  Pa3MHOXKEHUS OPraHu3MoB», «JlBoiiHOe
OIUIOJIOTBOPEHME Yy LBETKOBBIX pacTeHuil», «BereratnBHOe pasMHOXKEHUE
pacteHuiiy, «Jlenenue kieTku 6akTepuity, « CTpoeHHEe MOJIOBBIX KIETOK», « CTpoeHue
xpomocoMbl», «Knerounsrii mukim», «Pemmukanms JHK», «Mwutos», «Meiosy,
«Ipssmoe n HempsiMoe pa3BUTHEY», «['aMETOreHe3 y MIIEKONUTAIONIUX U YEJIOBEKA,
«OCHOBHBIE CTaIMM OHTOTCHE3a.

O6opynoBanue: MHKPOCKOTI, MHKPOIPENAPATHI «CrniepMaTo30uibl
MJICKOTIUTAIOIIETOY, «SIHMIEKIeTKa MieKonuTarmero», «KapuokuHes B KieTKax
KOpEIIKa JIyKa», MarHUTHas MoJielib-anunkanus «Jlenenue knetku», moaens JTHK,
MOJieTb MeTa(azHOi XPOMOCOMBI.

JlaGopaTopHble M IpaKTUYeCKUEe padoThI:

JlaGoparopHas pabora Ne 3. «HaOmomeHue MuTO3a B KJIETKaX KOHYHKA
KOpEIIIKa JTyKa Ha TOTOBBIX MUKpOIIpenapaTaxy.

JlaGoparopHas padota Ne 4. «3yueHnue CTpOSHHS MOJOBBIX KJIETOK Ha TOTOBBIX
MHKpOIpenapaTax.

Tema 6. HacsieACTBEHHOCTh M U3BMEHYHUBOCTH OPraHU3MOB.

[IpenmeT u 3amaum reHeTUKU. VIcTOpUA pa3BUTHUS T€HETUKHU. POJIb IMTOIOTUHU U
AMOPHOJIOTHY B CTAaHOBJIEHUM T€HETUKHU. BKI1a pocCHCKUX U 3apyOeKHBIX YUEHBIX
B Pa3BUTUE TE€HETUKHU. METO/Ibl T€HETUKHU (TUOPUI0JIOTHYECKUM, IUTOTEHETUYECKUH,
MOJIEKYJISIpHO-TeHeTHUeCKUil). OCHOBHBIE TE€HETHYECKHE MOHATHA. [ eHeTnueckas
CHMBOJIMKA, UCIIOJIb3yEMas B CXEMaX CKPEIIMBAHUM.

3aKOHOMEPHOCTU HAacCJEOBaHUs IPU3HAKOB, YCTaHOBJICHHBIE I'. MeHaenem.
MoHoruOpuiHOe CKpeIMBaHHE. 3aKOH eJAuHO0-00pa3usi THOpPUIOB  IEPBOIO
nokosicHudA. [IpaBuiio JoMuHHMpPOBaHUS. 3aKOH paCIICIUICHUs MpU3HAKOB. [ mmores3a
YUCTOTHI raMeT. [1oHOe 1 HeMoJIHOE TOMUHUPOBAHUE.

JIuruOpuaHOE CKpelMBaHue. 3aKOH HE3aBUCHUMOTO HACJEIOBAaHUS MPU3HAKOB.
[luToreneTuuyeckue OCHOBBI JUTHOPUJIHOTO  CKPEIIMBAaHHUA. AHaIHM3UPYIOIICe
ckpemrBanue. M cnonp30BaHNEe AaHATM3UPYIOMIETO CKPEIIMBAHUS TSI ONPEACICHUS
TE€HOTHUIIAa OCOOH.

CuemieHHoe HacneAoBaHWe Mpu3HakoB. Pabora T. MopraHa mo cUenjIeHHOMY
HacJIe0BaHUIO reHOB. HapymeHue clierieHusi TEHOB B Pe3yJIbTaTe KPOCCUHIOBEPA.

XpOoMOCOMHas TEOpHs HACIEACTBEHHOCTH. [ €HETHYECKUE KAPTHI.

I'enetnka mnosa. XpOMOCOMHOE OIPENEIICHUE IM0Ja. AYTOCOMBI U TOJIOBBIC
XpOMOCOMBI. ['OMOraMeTHble H TeTeporaMeTHbie opraHu3Mbl. HacnemoBanue
MPU3HAKOB, CLIETJIEHHBIX C MOJIOM.

N3menunBOCTh. BUabl M3MEHYMBOCTH: HEHACJIEACTBEHHAs] M HACJCICTBEHHAS.
Pousb cpensl B HEHACJEACTBEHHOW  HM3MEHYMBOCTH. XapakTepuCTHUKa
MOAU(UKAIIMOHHON M3MEHUMBOCTH. BapuarimoHHBIN psii U BapuallMOHHAs KPHUBas.



Hopwma peakiuu npusHaka. KonndecTBeHHbIE U KAUECTBEHHBIE MPU3HAKU U UX HOpMa
peakiuu. CBoiicTBa MOAU(PUKATUOHHON N3MEHYHBOCTH.

HacneactBenHasi, WM TEHOTUIIMYECKAs, HM3MEHYMBOCTh. KoMOMHaTHUBHAS
U3MEHYUBOCTh. Meio3 W TMOJOBOM TIpoIlecC — OCHOBAa KOMOWHATHBHOM
M3MEHYMBOCTH. MyTannoHHass W3MEHYMBOCTh. Kimaccudukamms MyTaruii: TeHHEIE,
XpPOMOCOMHBIC, TCHOMHBIC. HacToTa M MpUYWHBI MyTanuid. MyTareHHbIe (HaKTOPBI.
3aKOH rOMOJIOTHYECKHUX PSAAOB B HacieIcTBEeHHOM n3MeHurnBoctu H. Y. BaBuiosa.

BresinepHas HaclieICTBEHHOCTh U U3MEHYUBOCTb.

I'enetuka uyenoBeka. Kapuotun uenoBeka. OCHOBHbIE METOABI TEHETUKH
YeJIOBEKa: TCHCAIOTHYCCKUM, OIM3HEIOBBIM, IUTOTCHETHYCCKUM, OMOXMMUUYCCKUI,
MOJICKYJISIPHO-T€HETUYECKHM. CoBpemeHHOE ONPEAECIEHUE TE€HOTHUIIA!
MOJIHOTEHOMHOE CEKBEHHPOBAHHUE, TCHOTUIIMPOBAHUE, B TOM YHCIE C ITOMOUIBIO
[1[[P-ananu3a. HacnenctBeHHble 3a00JieBaHUs YeJIOBEKA: T€HHbIE 00JIE3HU, OOJIC3HU
c HACJIEICTBEHHOM IIPEAPACIIOIOKEHHOCTBIO, XPOMOCOMHBIE 00JIe3HU.
ComaTtnyeckue ¢ TeHepaTuBHble MyTaluu. CTBOJIOBbIE KJIETKU. [IpUHIMIIBI
3I0pPOBOTO 00pa3a *KU3HHU, NUATHOCTUKHU, TPOPUIAKTUKNA U JICYCHUS T€HETUYECKUX
Oone3Heil. MenuKo-TeHeTUYECKOe KOHCYJIbTHPOBAHHUE. 3HAYEHUE MEIUIIMHCKOM
TC€HETUKHU B MPEJAOTBPAIIEHUH U JICUEHUU TeHETHUECKUX 3a00JIeBaHN YEIOBEKa.

JemoHcTpanuun:

IToptpetsr: I'. Mennens, T. Mopran, I'. ne ®@pus, C. C. Yersepukos, H. B.
Tumodees-Pecosckuii, H. Y. BaBuos.

Tabmuubl u cxembl: «MOHOTHOPUIHOE CKPEIIUBAHUE U €r0 IIUTOreHETHYEeCKast
OCHOBa», «3aKOH PacCUICIJIEHUS U €r0 IUTON€HETUYECKasi OCHOBa», «3aKOH YHUCTOTHI
ramer», «JlurudpuaHoe ckpenBanuey, «L{uTomoruyeckue OCHOBBI JUTHOPUIHOTO
CKpemuBaHus», «Meio3», «B3anmoaencTBue ajieNbHBIX T'€HOB», «[ eHeTmyeckue
KapThl PAcTEHU, JKMBOTHBIX U YEJIOBEKa», «l'€HEeTHKa mojia», «3aKOHOMEPHOCTH
HACJIEOBaHUs, CIEIUIEHHOTO C ToJIoM», «KapuoTumbl yenoBeKa W KUBOTHBIXY,
«Bunpl m3meHumBOCTHY», «MonudukarmoHHas HW3MEHUYHMBOCTHY, «HacnemoBanue
pesyc-pakropay, «['eneTuka rpyni KpoBu», «MyTallnoOHHAsI U3BMEHYHUBOCTHY.

OGopynoBanue: MoAeIU-aNIUIMKAIMK ~ «MOHOTHOPUIAHOE  CKpelIMBaHUE,
«Henonmnoe  nmomuuupoBanue», «Jlurubpumnoe ckpemmBanue», «llepekpéct
XPOMOCOM», MUKPOCKOT ¥ MHKporpemnapaT «JIpo3oduia» (Hopma, mytanuu Gopmsl
KPBUIBEB M OKPACKH Tela), repdapuid «I'opox moceBHOM».

JlabopaTopHble U NpakTHYECKHE PAdOThI:

Jlaboparopuass pabora Ne 5. «M3ydeHue pe3yJbTaTOB MOHOTHOPUIAHOTO H
TUTHOPUIHOTO CKPEIIUBAHUS Y IPO30(HIIBI HAa TOTOBBIX MUKPOTIPETIapaTax».

Jlabopatopuast pabora Ne 6. «3ydenune momuduKamOHHOW HW3MEHYUBOCTH,
IIOCTPOEHUE BAPUALMOHHOIO Psifia ¥ BApUALIMOHHON KPUBOW.



JlaGoparopHast pabota Ne 7. «AHanu3 MyTauuil y Jpo30(uiabl HAa TOTOBBIX
MUKpOIIpenapaTax».

[TpakTnueckas padora Ne 2. «CocTaBiieHUE U aHATIU3 POJOCIOBHBIX YEIOBEKAY.

Tema 7. Cesiekuiusi opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekuys Kak HayKa W MOpOLECC. 3apOXKIEHUE CENEeKIMU U JIOMECTUKAIUS.
VYuenne H. 1. BaBuioBa o meHTpax MpOUCXOXKACHUS U MHOTOOOpPa3us KyJIbTypPHBIX
pacTeHui. LIeHTpbl IpOUCXO0KIEHUS JOMAIIHUX KXUBOTHBIX. COpT, MOpoAa, INTAMM.

CoBpeMeHHbIE METOJIbl CENEKIMH. MaccoBblii U MHIUBUAYAIbHBIH OTOOPHI B
CEJICKIMU pPACTEHMM M KUBOTHBIX. OIEHKa DJKCTepbepa. bIM3KOpOACTBEHHOE
CKpemuBaHue — wuHOpuauHT. Yuctas nunHua. CKpelMBaHHWE YHUCTBHIX JIMHHM.
I'eteposuc, wnm rubpuanas cuia. HepoacTBeHHOE CKpelIMBaHUE — ayTOPUAMHT.
Otnanénnas rubpuauzanus U e€ ycnexu. MICKyCCTBEHHBI MyTareHe3 U IMOJIy4eHUe
HOJIMIIIIONI0B. JIOCTHKEHNS CENEKIIMHA PACTEHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHoIOTHST Kak oOTpacib MPOU3BOJACTBA. ['€HHAs HWHXKEHEpHUs. OTambl
cozganusi pexkomouHantHod JIHK wu Tpancrenneix opranusmoB. Kiertounas
unxeHepus. Kierounsle KynbTypbl. MUKpPOKIOHAJIBHOE Pa3MHOKEHHE PacCTEHHUM.
KiloHupoBaHnue  BBICOKONPOAYKTUBHBIX  CEIBCKOXO3SMCTBEHHBIX  OPraHU3MOB.
Dkosorudeckue u atndeckue mnpoodnemsl. MO — reHernuecku MoaupUIUPOBaHHBIE
OpraHU3MBbl.

JleMoHCTpauuu:

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

Tabmumbsr 1 cxembl: KapTa «LleHTpBl NPOUCXOXKAEHUS M MHOTo0Opa3us
KyJbTYPHBIX pacTeHuil», «Ilopoasl nomamHuX *XUBOTHBIX», «CopTa KyJIbTYPHBIX
pactenuity, «Otnanénnas rubpuauzanus», «PadoTel akagemuka M. ®@. MBanoBay,
«Ilomunnougusa», «OO0BEKTHI OHOTEXHOJOTUMY», «KileTouHblE KyNbTYpHl U
KJIOHUPOBaHHE», «KOHCTpynpOBaHUE U MEPEHOC T'€HOB, XPOMOCOM).

ObopynoBaHue: MyJSKM IUIOAOB M KOPHEIJIONOB JUKUX (OPM M KYJIbTYPHBIX
COpTOB pacTeHuil, repdbapuit «CeabCKOX035HCTBEHHBIE PACTCHHUSI.

JlabopaTopHble U NpakTHYECKHE PA0OTHI:

Okckypcusi «OCHOBHBIE METOABbl M JIOCTMOKEHHS] CENEKIMM pAacTEeHUH W
KUBOTHBIX (Ha CEJICKLIMOHHYIO CTaHLUIO, INIEMEHHYIO (PepMYy, COPTOUCTIBITATEbHBIN
y4acTOK, B TEIUIMYHOE XO3SHCTBO, JJAOOPATOPUIO arpOyHUBEPCUTETa WM HAYYHOTO

HEHTPA)».
11 KJIACC

Tema 1. DBoJIIOIIOHHAA OMOJIOTHS.



[IpeanochbUIKM BOBHUKHOBEHUS SBOIOLUOHHON TEOPUHU. DBOJIIOLMOHHAS TEOPHS
u e€ MecTo B Ouosnoruu. BiusiHIe 3BOMIOLMOHHON TEOPUHU HA pa3BUTHE OMOJOTHUH U
APYTUX HAYK.

CBunerenbctBa  3Bosouuu.  [laneoHTosnornyeckue:  MOCIEIOBATENBHOCTD
MOSIBJICHUS BHUJOB B TMAaJCOHTOJIOTUYECKON JIETONHMCH, TEPEXOAHbIE (OPMBIL.
buoreorpaduyeckue: cxoacTBo U paznuune GayH u GIop MaTepUKOB U OCTPOBOB.

OMOpHOIOTHYECKHE: CXOACTBA W PpazIuuusg HMOPHOHOB pa3HBIX BHJOB
NO3BOHOYHBIX. CpaBHUTENIPHO-AHATOMUYECKHE: TOMOJIOTUYHBIEC, aHAJOTHMYHBIE,
pYIUMEHTapHblE OpraHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXMMHUYECKHE: CXOJICTBO
MEXaHU3MOB HACJEACTBEHHOCTH W OCHOBHBIX METAa0OJMYECKHUX IyTeld y BceX
OpraHU3MOB.

OpomonmonHass  teopust Y. JlapBuna. IIpennochiiku — BO3HUKHOBEHMS
JapBUHU3Ma. JIBMKyIIME CHUJIBl SBOMIONMM BHIOB 10 JlapBuHy (M30bITOYHOE
Pa3MHOXEHUE TNPU OTPAaHUYEHHOCTH PECYpCOB, HEONpPENCIEHHAasT HW3MEHYMBOCTD,
O0opb0a 3a CyllleCTBOBaHHE, €CTECTBEHHBIN 0TOOD).

Cunrernueckas teopus 3Bomonuu (CTI) u €€ OCHOBHBIE MOJIOKEHHUS.

Mukpossosronus. [lonynsanus kak equHUNA BUA U 3BOJIIOLIHH.

JBwxymue cuibl ((pakTopsl) 3BOJIIONUM BHIOB B Ipupoae. MyTanuoHHBIN
npolecc 1 KOMOMHATUBHAS U3MEHYMBOCTh. [onMyIaMOHHBIE BOIHBI U ApEi( reHOB.
N3onsuns m Mmurpanusi.

EctecTtBeHHBI1 0TOOp — HampaBisomuid (aktop HBomonuu.  DopMel
€CTECTBEHHOT'0 0TOOpa.

[IpucnocoOaeHHOCT, OPraHM3MOB Kak pe3yibTar 3Boimonuu. [Ipumepsr
MPUCIIOCOOJIEHHUI Y OpraHu3MoB. ApoMop(d03bl U UAHO-aJaNTalUH.

Bun u  BupmooOpazoBanme. Kpurepuum  Buga.  OcHOBHbIE  (DOpPMBI
BUI000pa30BaHus: reorpaduyeckoe, IKOJIOTHIECKOE.

MaxkposBomoniusi.  Dopmbl  3BomoLMK:  puieTHUECKas,  TMBEPTEHTHa,
KOHBEpreHTHasi, napajuienbHas. HeoOpaTtuMocTs 3BOIOIHH.

[IpoucxoxneHne oOT HecHenualu3upoBaHHBIX MNpenakoB. IIporpeccupyromas
cnenuanu3anusa. AJanTuBHAs pagualus.

JdemoHcTpanuu:

[Toptpetsi: K. JIunnei, XK. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K. M.
bap, 3. I'ekkensb, ®. Mromiep, A. H. CeBepios.

Tabmuupl u cxembl: «Pa3BuTHE OpraHMYECKOro Mupa Ha 3emiey, «3apobIu
MIO3BOHOYHBIX KUBOTHBIX», «ApXeOonTEepUKCY, «POopMbl OOPHOBI 32 CYILIECTBOBAHUEY,
«EctectBennsiii  0TO60p», «MHOrooOpa3ue CcOpTOB pacTeHHi», «MHoroooOpasue
nopoJ KUBOTHBIX), «ITomynsiiumy, «MyTauroHHas WU3MEHYHUBOCTHY,
«Apomopdosery, «Unnoamantammuy, «OOmWas aereHepauus», «JBUXKylue CUIIbI
sBommonuny, «Kapra-cxema mapmpyra myremectBus Y. JlapBuna», «bopnba 3a



cyumiectBoBanue»,  «lIpucnocobmeHHocTs  opraHuaMoBy,  «l'eorpaduueckoe
BUI000pa30BaHue», « IKOJOTHIECKOE BUA00OpA30BAHUEY.

O6opynoBaHue: KOJUIEKIMS HACEKOMBIX C Pa3JIMYHBIMU TUIIAMHU OKPAacKu, Habop
IUIOJIOB U CeMsIH, KoJeKIus «IIpuMephl 3alIUTHBIX MPUCTIOCOOICHUHN Y )KUBOTHBIXY,
Mojienb «OCHOBHBIE HamNpaBJICHUS ABOJIOLHUNY, 00bEMHas Mojenb «CTpoeHue
TOJIOBHOT'O MO3Ta IIO3BOHOYHBIX).

buoreorpaduyeckass kapta wmwupa, KoJulekuus «DopMmbl  coOXpaHHOCTH
MCKOIAEMBIX JKUBOTHBIX U PACTEHUI», MOJENb anmnkanusa «llepekpéct xpomocom»,
BJIQXHbIe  mpernapatbl  «Pa3Buthe  Hacekomoro»,  «Pa3BuTHe — JATYLIKWY,
MuKpormnpenapar «JIpozoduna» (Hopma, myTaru GOpMbl KPHLIHEB U OKPACKU TENA).

JlaGopaTopHble M IpaKTUYeCKUe padoThI:

Jlabopatopnass pabora Ne 1. «CpaBHeHHE BHUIOB IO MOP(]OIOTHYECKOMY
KPUTEPUIO».

JIaGoparopHas pabota Ne 2. «Onucanue npUCIOCOOIEHHOCTH OpraHu3Ma U eé
OTHOCHUTEIBHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHHE M pa3BUTHE *KU3HU Ha 3emue.

JloHaydHbI€ IIPEACTABICHHUS O 3apOXKACHUU KU3HU. HayuHble TUIOTE3BI
BO3HUKHOBEHUS KH3HUM Ha 3emye: aOuoreHe3 M maHcnepmus. XHUMHYECKas
ABOMIOLMSA. AOHOT€HHBIM CHUHTE3 OpPraHMYECKUX BEIIECTB M3 HEOPraHUYECKHUX.
DKCNEPUMEHTAIBHOE TMOJATBEPKACHUE XUMHUYECKOM 3BoonMu. HavanbHble 3Tarbl
ouonornyeckoi spomounu. ['mnmoreza PHK-mupa. @opmupoBanne MeMOpaHHBIX
CTPYKTYp ¥ BO3HMKHOBEHHE IPOTOKJIETKH. [lepBpie KIETKM W HMX 3BOIIOLMUA.
@opMHPOBaHUE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.

Pazutne xu3HM Ha 3emue mo 3paM u nepuogaM. Karapxeil. Apxeinckas u
npoTepo3oiickast 3pbl. I[lameosoiickas s2pa u €€ Tnepuoabl: KeMOpPUHCKUH,
OPJOBUKCKUH, CUITYPUHUCKUN, IEBOHCKUN, KAMEHHOYT OJIBHBIN, IEPMCKHUU.

Me3o030iickas 3pa 1 €€ Nepruoabl: TPUACOBBIN, FOPCKUI, MEJIIOBOM.

KaitHo3oiickass »93pa u €€ TepuoAbpl:  IMaJCOrCHOBBIA, HEOTCHOBBIM,
AHTPOIOTECHOBBIM.

XapakTepuCcTUKa KJIMMaTa M TEOJIOTMYECKHX mpoueccoB. OCHOBHBIE JTalbl
ABOJIIOLIMM  PACTUTENIBHOTO U JKUBOTHOrO Mupa. Apomopdo3bl y pacTeHud u
XKUBOTHBIX. [losiBNIEHME, paclBET U BBIMUPAHUE TPYIIN )KUBBIX OPraHU3MOB.

CucremMa OpraHMYECKOro MHpa Kak OTpaxeHue 3BoJirouuu. (OCHOBHBIE
CUCTEMATUYECKHE TPYNIIbI OPraHU3MOB.

DBOJIIOLMSA YENIOBEKA. AHTPOMNOJIOrUSl Kak Hayka. PazBuUTHe NpeAcTaBICHHN O
IIPOMCXOXKJICHUH YejoBeka. Meroasl wu3ydeHus aHTponoreHe3a. CxoacTtBa H
pasIuyMs 4eJI0BeKa U KUBOTHBIX. CHCTEMAaTHYECKOE MOJIOKEHUE YETTOBEKA.



JBmxymue cuisl (hakTopsl) aHTponorenesa. HacneactBeHHast ©3MEHYMBOCTD U
eCTeCTBeHHbIN 0TOOp. OOIIEeCTBEHHBIN 00pa3 KU3HU, U3TOTOBICHUE OPYAUM Tpya,
MBIIUICHUE, PEYb.

OCHOBHBIE CTAaIMM U BETBU HBOJIIOLMM YEJIOBEKAa: aBCTPAJONUTEKH, YUenoBek
yMenbii, YelnoBek npsMoxoaamuid, YenoBek HeaHaepTanbCeKkui, YenoBek pa3yMHBIN.
Haxozku uckonaeMbIX OCTaTKOB, BPEMS CYIIECTBOBaHUS, 00JACTh pACHPOCTPAHECHHS,
00BEM rOJIOBHOTO MO3ra, 00pa3 KU3HU, OPYIH.

Yenoeueckue pacbl. OCHOBHBIE OOJIBIINE PAChl: €BPOINECONIHAs (€Bpa3HiicKas),
HErpo-aBCTpaJIouAHas (3KBATOpPHAIIbHAS), MOHTOJIOMIHAS (a3MATCKO-aMEPUKAHCKAas).
YepTsl NpUCHIOCOOICHHOCTH MPEICTABUTENCH YENOBEYECKUX pac K YCIOBUIM
cyuectBoBanus. EnuHcTBO yenoBeueckux pac. Kpuruka pacusma.

JdeMoHcTpanuu:

[Toptpetsi: @. Penu, JI. Ilacrep, A. WU. Onapun, C. Mumnep, I'. FOpu, Y.
JlapBuH.

Tabmumel m cxembl: «Bo3umkHoBennme ConHedHOM cHCTEMBI», «Pa3Butne
opraHu4eckoro  mupa», «PacturenbHas  kieTka», <«KuBOTHas  KJIETKay,
«IIpokapuotnueckass kietka», «CoBpeMEHHas CHCTEMa OpPraHUYECKOTrO MHUPay,
«CpaBHEHHE aHATOMHMYECKMX 4YepT CTPOEHUS 4YEJIIOBEKa U UeJIOBEKOOOpa3HBIX
00e3bsiH», « OCHOBHBIE MECTa NAJIEOHTOJIOTMYECKUX HAXOA0K IPEIKOB COBPEMEHHOIO
yenoBekay, «/lpeBHenmme moan», «peBHue moan», «llepBbie cOBpeMeHHBIE
oIy, «HemoBedeckue pach».

ObopynoBanue: MYJISKA «IIpoucxoxnenue YEJIOBEKa» (6rocTHI
aBCTpAJIONUTEKa, MUTEKAHTPOMNa, HeaHAepTalblla, KPOMAHBOHIIA), CIEMKH WM
M300paKEeHHs] KAMEHHBIX OpYAHMM TNEpBOOBITHOTO YeNOBEKa (KaMHHU-YOMIEpHI,
pyouiia, ckpebiia), reoXpoHoJIornyeckast Tadauna, KoJuieKius «@opMbl COXPaHHOCTH
MCKOIMAEMBIX JKUBOTHBIX U PACTEHUID.

JlaGopaTopHble 1 NpaKkTUYeCKHe padoThI:

[Ipaktuueckas pabora Ne 1. «V3yueHHe HCKOMAEMBIX OCTATKOB PACTEHUH U
KUBOTHBIX B KOJUICKIIUSX).

DKCKypcusi «IBOJIIOIUS OpPraHUYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
HAYYHBIN WIIM KPaeBEIUECKUI My3eil).

Tema 3. Opranu3msl U OKpYy Kamoas cpejaa.

DKoJIOTHsI KaK Hayka. 3afadyd U paslieibl SKOJOTUU. METolbl 3KOJIOTHYeCKUX
UCCIIENOBAHNN. DKOJOTHUECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOWTaHWs OpPraHU3MOB: BOJHAs, HA3EMHO-BO3AYIIHAs, IOYBEHHAs,
BHYTPUOPTaHU3MEHHASI.

Oxomornueckue  (akropel. Kmaccudukanus dKojgorudeckux  (paxTopoB:
abuotuueckre, OMOTHYECKHE M AaHTPOINOreHHble. JleHcTBHE HKONIOrMYEeCcKuX
(baKkTOpOB Ha OPTAHU3MBI.



Abunotndeckue (akTOpbl: CBET, TeMIepaTypa, BIAXHOCTh. POTOmepHoAU3M.
[IpucnocoOnenust ~ OpraHu3mMoOB K  JIEHCTBUIO  aOMOTHYECKUX  (PAKTOPOB.
buonoruyueckue puTMsl.

buotnueckue ¢akropsl. Buabl OMOTHUECKMX B3aUMOJCHCTBUN: KOHKYPEHIIMS,
XHUIIHUYECTBO, cuMOMO3 U ero ¢Gopmel. [lapasutusm, koomepamus, MyTyalu3M,
KOMMEHCAJIN3M (KBapTHPAHCTBO, HaxJEOHUYECTBO). AMEHCaIu3M, HEUTpaIu3M.
3HaueHHEe OWOTHUYECKMX B3aUMOJEWCTBHM I CYLIECTBOBAHUS OPraHU3MOB B
IPUPOAHBIX COOOIIIECTBAX.

DKOJIOTUYECKHE  XapaKTepUCTHKU  momyasiund. (OCHOBHBIE — ITOKa3aTesH
MONYJSIUUHA: YUCJIEHHOCTh, IUIOTHOCTh, POXKIa€MOCTb, CMEPTHOCTh, MPHPOCT,
Murpanus. JJmnHaMyuKa YUCIEHHOCTH MOIMYJISIUU U €€ peryssuus.

JdeMoHcTpanuu:

IToptpeTtsl: A. I'ym6onbar, K. @. Pynbe, D. I'ekkensb.

Tabmumsr u cxembl: kapra «[Ipuponnbsie 30HBI 3emiu», «Cpeabl OOUTaHMS
opranusMoB», «®doronepuoguszm», «llomymanum», «3aKOHOMEPHOCTH poOCTa
YUCJIIEHHOCTU NOMYJSUUU UHDY30puu-TyPenbkn», «Iluniespie nenm».

JlaGopaTopHble 1 NpaKTHYeCKHe padoThI:

Jlabopatopnast padota Ne 3. «Mopdonornyeckne oCOOEHHOCTH PacTeHHUM W3
pPa3HBIX MECT OOUTAHUS.

JlabopaTtopHas pabora Ne 4. «BiusiHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB
KOJIEyCay.

[IpakTnueckas padora Ne 2. «[loncy€r minoOTHOCTH MOMYNALUNA pa3HBIX BUJOB

pacTeHUI.
Tema 4. CooOmiecTBa M IK0JIOIHYECKHE CUCTEMBbI.
CooOmectBOo Opranu3sMoB — OuoueHo3. CTpykTypel OuolleHO3a: BHUAOBas,

NpOCTpaHCTBEHHasA, Tpoduueckas (mumieBas). Bunsli-nomunantel. CBsi3u B
ouoneHose.

DKoJioruueckre CcucTeMbl (9kocuctembl). [lonstTme 00 »dKocucreme
ouoreonieHoze. DYHKIIMOHAIbHBIE KOMIIOHEHTBHI  3KOCUCTEMBI:  MPOIYIICHTHI,
KOHCYMEHTBI, PEAYLEHThl. KpyroBopoT BEIIECTB M MOTOK HHEPTHH B AKOCHUCTEME.
Tpoduueckue (muieBbie) ypoBHU dKocucTeMbl. [lumiessie nenu u cetu. OCHOBHBIC
MOKa3aTeld JKOCUCTEMBI: Ouomacca, MPOAYKIHUS. OIKOJOTUYECKUE MUPaAMUIbL:
NPOAYKIIMU, YHUCIECHHOCTH, Ouomacchl. CBOWMCTBAa HJKOCUCTEM: YCTOWYHUBOCT,
caMmoperyJsinus, pazsutue. CyKkieccusl.

[Ipuponnbie HKOCHCTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCUCTEMA XBOMHOTO WM
IIMPOKOJIMCTBEHHOTO JIeca.

AHTpOTIOTEHHBIC SKOCHUCTEMBI. ATpPOIKOCUCTEMBI. YpO603KOCUCTEMEL.
buonornyeckoe u X03s1MCTBEHHOE 3HAYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.



buopasnoobpazue kak ¢akTtop ycToWumBocTH dKocucteM. CoxpaHeHHE
OMOJIOTUYECKOTO pa3HO0Opasus Ha 3eMIle.

VYuenue B. U. Bepuanackoro o Omocdepe. I'panuiibl, coctaB U CTpyKTypa
ouocdeprl. Kupoe BemectBo M ero ¢yHkuuu. OcobGeHHOCTH Ouocdepbl Kak
ro0anpHOM AKOCHUCTeMBbl. J(MHAMUYecKkoe paBHOBeCHE M oOOpaTHas CBSI3b B
ouocdepe.

KpyroBopoTsl BemiecTB u OHOT€OXMMUYECKUE IUKIIBI 3JIEMEHTOB (yriiepona,
a30Ta). 30HAIBHOCTh Ouocdepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTtBo B Ouochepe 3emin. AHTpONOTeHHbIE M3MEHEHHUs B Ouocdepe.
['moGasbHBIE YKOJIOTHYECKUE TIPOOTIEMBI.

CocyiectBoBanue npupoasl U udenoBedecTBa. CoxpaHeHne OnopazHooOpasus
Kak OCHOBa YycrolumBocTH Ouocheprl. OCHOBa palMOHAIBHOTO YIPaBICHUSA
NPUPOAHBIMU PECYpCaMH U WX HUCIOJIb3oBaHUE. JloCTHKeHUs OWMOJIOTMH U OXpaHa
PUPOIBI.

JemoHcTpanuun:

[Toptpetsr: A. Ix. Tencnu, B. H. Cykaués, B. 1. Bepnanckuii.

Tabmuupbr u cxembl: «llumessie 1enu», «bUOIEHO3: COCTaB U CTPYKTYpay,
«IIpuponnbie cooOmiectBa», «llemu mnuTaHus», «IKOJIOTUYECKAs MUPaAMUIA,
«buocdepa u yenoBek», «IKOCUCTEMA IMIUPOKOJIMCTBEHHOIO JIECa», «IKOCHCTEMA
XBOMHOTO  Jiecay, «bwuoreHo3  Bomoéma»,  «ArpoueHos3»,  «lIpumepnsie
AHTPOIIOTCHHBIC BO3JCHUCTBUS HAa NMPUPONY», «BakHEUIINE NCTOYHUKU 3arps3HEHUs
BO3/lyXa U TPYHTOBBIX BOI», «[louBa — BakHelIas cocTaBistonias Ouochepb»,
«®DakTops! aerpaganuu nouBy, «IlapaukoBsiii 3pPexT», «DaKTOPHI paTUOAKTUBHOTO
3arpsisHeHust Ouocdepsr», «OOmas crTpykrypa oOuochepr», «Pacnpoctpanenue
KU3HU B Ouocdepe», «O30HOBBIN dkpaH Ouochepb», «KpyroBopor yriepoaa B
o6uocheper», «KpyroBopot azora B mpupoje.

O6opynoBanue: Mojenb-anmuMkanus «Tunuuneie OUOIEHO3bI», TepOapwuii
«PacturenbHple coobmecTBa», KoJUlekiun «buornenosy, «Bpenurenn BakHEHITHX
CEJILCKOXO3SIMCTBEHHBIX KYJIBTYpP», TepOapuu U KOJUICKIIMA PACTCHUN U KUBOTHBIX,
MPUHAJJIeKAIUE K Pa3HbIM SKOJIOTMYECKUM TPpyIIaM oJHOro Bujaa, KpacHas kHura
Poccuiickoii @eaepannn, n300pakeHUsI OXPaHIEMbIX BUOB PACTCHHUM U )KUBOTHBIX.

INTAHUPYEMBIE PE3YJIBTATBI OCBOEHHMA INTPOI'PAMMDBI 110
BUOJOI'MKN HA BA3OBOM YPOBHE CPEAHEI'O OBHIEI'O
OBPA30OBAHUA

Cormacuo ®I'OC COO, ycraHaBIuMBalOTCS TpeOOBaHHS K pe3yJibTaTaM
OCBOEHUS 00YyJaroIIMMHUCS MPOTPaMM CPeIHEro 001Iero oOpa3oBaHus: JUYHOCTHBIM,
METaIPEAMETHBIM U TPEAMETHBIM.



JIMYHOCTHBIE PE3YJIbTATDBI

B cTpykType JHYHOCTHBIX pPE3yJIbTAaTOB OCBOCHUS IipeaMera «buomorus»
BBIJICJICHBI CIICIYIONIME COCTABISAIONIME: OCO3HAHWE OOYYAIONIMMUCS POCCHUUCKON
IrPaXXIAHCKOM UAEHTUYHOCTH — FTOTOBHOCTH K CaMOPA3BUTHUIO, CAMOCTOSTEIIbHOCTH U
CaMOOIIPEAEIICHUIO, HaJn4yue MOTHUBALINU K 00y4EeHHIO ouosoruu,
[[EJICHANIPABICHHOE PAa3BUTHE BHYTPEHHUX YOCKICHUN JUYHOCTH HAa OCHOBE
KITIOYEBBIX IICHHOCTEH M HWCTOPUYECKHX TPAIUINN pa3BUTUS OHMOJIOTHUECKOTO
3HaHMUS, TOTOBHOCTh M CIOCOOHOCTH OOYyYaroIIMXCS PYKOBOJCTBOBATHCS B CBOEH
NEATEIBHOCTH  LIEHHOCTHO-CMBICIIOBBIMU ~ YCTAHOBKAMH, MPUCYIIUMH CHCTEME
OMoNOrMueckoro  o0pa3oBaHUsl, HAJIWYHE  DKOJOTHYECKOTO  MPABOCO3HAHMS,
CIIOCOOHOCTH CTABUTh LIEJIU U CTPOUTD KU3HEHHBIEC TIJIaHBbI.

JIM4HOCTHBIE pE3yNIbTaThl OCBOCHUS IIpeamera «bHOJIOTHS» IOCTUTaroTCsS B
€IMHCTBE Yy4YeOHOM U BOCIUTATEIBHOM JESITEIbHOCTH B COOTBETCTBUU C
TPAAULMOHHBIMUA POCCUHUCKUMU COIMOKYJIBTYPHBIMH, UCTOPUYECKUMHU U JTYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMH B OOILECTBE MNpaBUJIaMHM W HOPMaMH
MOBEJEHUS U CIOCOOCTBYIOT MpOLECCaM CaMOINO3HAHUSA, CAMOBOCIHUTAHUS H
CaMOpa3BUTHsA, PA3BUTHSI BHYTPEHHEW MO3ULMH JIMYHOCTHU, MAaTPUOTU3MA, YBAKECHHUS
K 3aKOHY U IPABOMOPAJNIKY, YETOBEKY TpyAa U CTapuIeMy MOKOJEHUIO, B3aUMHOIO
yBaKEHUS, OCEPEKHOTO OTHOUIEHUS K KYJIbTYPHOMY HACJICIUI0 M TPATUIUSAM
MHOTOHAIIMOHAIBHOTO Hapoaa Poccuiickoii denepanuu, Tpupoae U OKPYKAIOLIEH
cpene.

JIn4HOCTHBIE pe3yJbTaThl OCBOCHHS yueOHOTO TpenMera «buomorusy qomKHBI
OTpaXaTb TOTOBHOCTb U  CIIOCOOHOCTh  OOYyYaroIIUMXCsl  PYKOBOJCTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEH TMO3UIMENH JUYHOCTH, CHUCTEMOM II€HHOCTHBIX
OpUEHTAIMi,  TO3WTUBHBIX  BHYTPEHHUX  YOEKIEHUM,  COOTBETCTBYIOIIUX
TPaAULIMOHHBIM LIEHHOCTSM POCCHUHCKOro OOIIECTBA, PAaCHIMPEHHE KU3HEHHOIO
ONbITA W OMNbITA JIEATEIIBHOCTH B IMPOIECCE peaau3allid OCHOBHBIX HaIpaBJICHUM
BOCIIUTATEIBHON IE€SITEIHbHOCTH, B TOM YHCIIE€ B YACTH:

1) rpaIaHCKOT0 BOCTIUTAHUS

c(OPMHUPOBAHHOCTh T'PAKIAHCKOW TMO3UIMK OOYyYarONIErocs Kak aKTUBHOIO W
OTBETCTBEHHOTO YJIEHa POCCUKCKOT0 OOIIECTBA;

OCO3HAHHWE CBOMX KOHCTUTYITMOHHBIX TIPAB M 00S3aHHOCTEH, yBaXKEHUE 3aKOHA U
MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOI TBOPUYECKOW NEATEIbHOCTH MPHU CO3/IaHUU YUEOHBIX
IPOCKTOB, PpEIICHWU Y4eOHbIX U  TIO3HABATEJbHBIX  3a7a4, BBINOJHEHUU
OHMOJIOTrMYECKUX IKCIIEPUMEHTOB,



CIIOCOOHOCTH OTMPENENSATh COOCTBEHHYIO MO3UIUIO 10 OTHOIICHUIO K SBJICHUSIM
COBPEMEHHOM KU3HU U OOBSICHATH €€;

YMEHHUE YYUTHIBaTh B CBOUX JICUCTBUSAX HEOOXOJMMOCTH KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOACH C Pa3HBIMH yOEKICHHUSIMHU, KYJIbTYPHBIMH IIEHHOCTSIMHU U
COIIMAJIbHBIM IOJIOKECHUEM;

FOTOBHOCTb K COTPYAHHYECTBY B MPOLECCE COBMECTHOTO BBINOJIHEHHUS
y4eOHBIX, ITIO3HABATECIIBHBIX W  HWCCJIENOBATEIBCKUX  33/ad, YBaXUTEIHHOTO
OTHOIIICHUS K MHEHHUIO OIMOHEHTOB TMpPU OOCYXKJIEHUM CIIOPHBIX BOIIPOCOB
OMOJIOTHYECKOTO COJICPIKAHUS,;

FOTOBHOCTH K TYMAHUTAPHOW U BOJIOHTEPCKOU NESATEIBHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

c(hOPMHUPOBAHHOCTh POCCUMCKON TPaKIaHCKOW HIACHTUYHOCTH, MAaTPUOTH3MA,
YBOKECHHUS K CBOEMY HAapOJy, YyBCTBA OTBETCTBEHHOCTH Iepea PoauHol, ropaocTu 3a
CBOM Kpa#, cBOW PoauHy, CBOM S3BIK M KYyJIbTYPY, IPOLIJIOE M HACTOSLIEE
MHOTOHAIIMOHAJIBHOTO Hapoja Poccuu;

LIEHHOCTHOE OTHOIIEHWE K MPUPOAHOMY HACIEAWIO U TMaMSITHHUKAM MPUPO/IBI,
TOCTHXKEHUAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/IC;

CITIOCOOHOCTH OIICHUBATh BKJIaJ POCCUMCKUX YUEHBIX B CTAHOBJICHHE U PA3BUTHE
OMoJIOruY, MOHUMAaHUs 3HaUYCHUsI OMOJIOTUU B TTO3HAHUU 3aKOHOB MPUPO/IbI, B )KU3HU
YeJI0BeKa U COBPEMEHHOTO OOIIECTBA;

uaeriHas yOeXJIEHHOCTh, TOTOBHOCTh K CIy)XeHHIO W 3ammuTe (OTeuecTna,
OTBETCTBEHHOCTb 3a €r0 Cyb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAaHUE IYXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO IMOBEICHUS;

CITIOCOOHOCTh OIIGHMBATh CHUTYyaIldI0 M TIPUHAMATh OCO3HAHHBIC peIICHUS,
OPUEHTHUPYACH HA MOPAITHLHO-HPABCTBEHHBIE HOPMBI U 1IICHHOCTH;

OCO3HaHME JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO Oy IYIIIETO;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM POJHUTENSM, CO3JaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOTO MPUHSITUA EHHOCTEN CEMEMHOM )KU3HU B COOTBETCTBUHU C TPATUIUSIMU
HaponoB Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHHUS:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIIOYAs OSCTETHKY ObITa, HAy4YHOTO H
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHUMH;

ITOHUMAHUE YMOLIMOHAIIBHOTO BO3JAECUCTBUS JKUBOU ITPUPOJIBI U €€ LIEHHOCTH;

FOTOBHOCTh K CAaMOBBIPAKEHHIO B pa3HbIX BHJAAX HCKYCCTBA, CTPEMJICHHE
MPOSIBJISATh KA4€CTBA TBOPUECKOM JTUUHOCTH;

5) ¢usuveckoro BoOCNHUTAHUA, (POPMUPOBAHMS KYJIbTYPbI 310POBbS H
IMOLUOHAJIBLHOTO 0JIArONMOJIyYHs:



MMOHUMAaHUE U pean3aius 3J0pOBOTO U 0e30macHOro 00pasa KU3HU (370pOBOE
MUTaHue, COO0/ICHNe TUTHEHNYECKNX MPAaBWI U HOPM, COATAaHCHUPOBAHHBIN PEKUM
3aHATUH W OTHbIXa, peryjspHas (¢u3MYecKas aKTUBHOCTh), OEpeXHOro,
OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHUS K COOCTBEHHOMY (DHU3UYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

IIOHMMAHWE UEHHOCTM TMPAaBWJ  HWHIMBUIYAIBHOTO H  KOJUIEKTUBHOTO
0€30macHOT0 MOBEICHUSI B CUTYAIIUSX, YTPOXKAIOIINX 3IOPOBBIO M KU3HU JIFO/ICH;

OCO3HAHWE TIOCIEJACTBUNA W HENPHUATHS BPEIHBIX MPUBBIYEK (YMOTpediieHus
AJIKOTOJIs, HAPKOTUKOB, KYpEeHUS);

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPYY, OCO3HAHHE [ICHHOCTH MacTepCTBa, TPYAO0JIIO0HE;

TOTOBHOCTh K AaKTHBHOM JEATEJIBHOCTH TEXHOJOTHMYECKOM W COLMAIBHOU
HAIPaBJICHHOCTH, CIIOCOOHOCTh WHUIMHUPOBATh, IUIAHUPOBATH U CAMOCTOSITEIIHHO
BBITIOJIHSTH TaKyIO €SI TEIbHOCTD;

MHTEpEC K pas3nuyHbiM chepam mnpodeccuoHaIbHON JeATEeIbHOCTU, YMEHHE
COBEpIIAaTh OCO3HAHHBIA BBIOOp Oyaymied mnpopeccuu U pearu30BHIBATH
COOCTBEHHBIC KU3HECHHBIC TUUTAHbL;

TOTOBHOCTh M CIOCOOHOCTH K OOpa3oBaHUIO U CaMOOOpa30OBaHMUIO Ha
MPOTSKEHUN BCEU JKU3HU;

7) IKOJIOTH4eCKOr0 BOCIIMTAHUSA:

AKOJIOTMYECKHU 11€JI€CO00pPa3HOe OTHOIICHUE K MPUPOJEC KaK MCTOUYHUKY KUZHU
Ha 3eMJIe, OCHOBE €€ CYyIlIECTBOBAHMS;

MOBBIIICHUE YPOBHS OKOJOTHYECKON KYJIBTYphl: MPUOOPETEHUE OIBITA
TJTAHUPOBAHMS TTOCTYIIKOB M OLIEHKU MX BO3MOYKHBIX MOCIIEICTBUAN JJIsI OKPYKAIOIIEH
Cpenpl;

OCO3HaHHWE TIJI00ATBHOTO XapakTepa SKOJOTUYECKUX MpoOJieM W MyTed uX
pelieHus;

CIIOCOOHOCTH MCTOJIB30BATh MPUOOpPETaEMbIe TIPU U3yUYCHUH OUOJIOTHH 3HAHUS U
YMEHUA npu pelIeHUn npoodJiem, CBSI3aHHBIX Cc palMoHaIbHBIM
MIPUPOJIOTIOIB30BaHUEM (COOIIOICHUE PABUJI TOBEICHUS B PUPOJIE, HATTPABICHHBIX
Ha COXpaHEHHUE PaBHOBECHS B IKOCUCTEMAX, OXpaHy BUIOB, IKOCUCTEM, Ouochepsl);

AKTUBHOE HEIPUATUE NCUCTBUM, MPUHOCAIINUX BPE OKPYKAOLIEH MPUPOIHOU
cpene, yMEHHE MPOTHO3UPOBATh HEOJArompUsITHBIE 3KOJIOTUYECKHE TMOCIEACTBUS
MPEANPUHUMAEMBIX IEUCTBUN U IIPEIOTBPAILATH UX;

HAJIMYUE PA3BUTOrO SKOJIOTUYECKOTO MBIIIJICHUS, JKOJIOTUUECKOU KYJIBTYPHI,
ONbITa AEATEIIBHOCTH 3KOJIOTUYECKON HANPABICHHOCTH, YMEHHUSI PYKOBOJACTBOBATHCS
VMU B NI03HABATEJIbHOW, KOMMYHUKATUBHON U COLIMAJIbHOW MPAKTUKE, TOTOBHOCTH K
Y4aCTHIO B MPAKTUYECKOUN AEATEIBHOCTH IKOJIOTUUECKON HAIPABICHHOCTH;

8) HeHHOCTH HAYYHOr0 MO3HAHMSL:



c(OpPMUPOBAHHOCTH ~ MHUPOBO33PEHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA HAayKd U OOUIECTBEHHOMW NPAKTHKH, OCHOBAaHHOTO Ha JUAJIOTe
KYJIBTYpP, CHOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUPE;

COBEpUICHCTBOBAHUE SI3BIKOBOM M YMTATEIbCKOM KyJIbTYpbl Kak CpeICTBa
B3aMMO/JICHCTBHS MEXY JIOABMH U IMO3HAHUS MUPA;

MOHUMaHuEe crenuukn OWONIOTMM KaK HayKW, OCO3HaHWA €€ poJd B
(GopMUPOBAHMN PAIMOHATBFHOTO HAYYHOTO MBIIIJICHHUS, CO3/JaHUU IIEIOCTHOTO
IOpeACTaBICHU OO0 OKpYXKaoLEM MHpE KaK O €IWHCTBE NPUPOJIbI, YEIOBEKa M
oOuiecTBa, B TIIO3HAHUM NPUPOJIHBIX 3aKOHOMEPHOCTEW U PEIIEHUU NpodiieM
COXpaHEHUs NPUPOJHOTO PABHOBECHS;

yOeXKAEHHOCT, B 3HAUYMMOCTH OHOJOTHH JUISI COBPEMEHHOM UMBUIU3AIUU:
o0OecrieyeHrss HOBOTO YPOBHSI pPa3BUTUS MEIUIMHBI, CO3JAHHUE IEPCHEKTUBHBIX
OMOTEXHOJIOTHI, CITIOCOOHBIX pelIaTh PECYpCHbIE MPOOIEMBbl Pa3BUTHUS YEIIOBEUECTBA,
HOUCKAa MyTeW BbIXOJA M3 TI00ATBHBIX SKOJIOTMUECKHX MpodjieM U oOecreueHus
nepexoja K yCTOMYMBOMY Pa3BUTHIO, PAIMOHAIIBHOMY HMCIIOJIb30BAHUIO MPUPOIHBIX
pecypcoB U (POPMUPOBAHUIO HOBBIX CTAaHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B IOJyYEHUHM OHOJOTMYECKMX 3HAHMM B  LEJAX
HOBBILIEHUS 00ILEH KYJIbTYpbl, €CTECTBEHHO-HAy4YHOH I'PaMOTHOCTH, KaK COCTaBHOU
4acTH (PYyHKIIMOHAJILHOM IPAMOTHOCTH 00ydYaromuxcs, (popMupyeMoi pu u3y4yeHuu
OnoJoruy;

MOHMMAaHHUE CYIIHOCTH METOJOB IO3HAHHWS, MCIIOJNBb3YyEMbIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH HCIIOJIb30BaTh I[IOJIy4aeMble 3HAHUS JJIs aHalu3a U
OOBSICHEHHSI SIBICHUN OKPY)KAIOIIEro MUpa U MPOUCXOASAMIMX B HEM H3MEHEHUH,
YMEHUE Jenarb OOOCHOBAHHBIE 3aKIIOYEHUS HAa OCHOBE HAy4YHBIX (DaKTOB H
MMEIOIIUXCA JJAHHBIX C HENbI0 MOTYYSHHs TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CAMOCTOSTEIBHO HCIOJIb30BaTh OMOJOIMYECKUE 3HAHUSA JUIS
pelieHus npobyieM B peaibHBIX KU3HEHHBIX CUTYalUsX;

OCO3HaHWE IEHHOCTU HAyYHOW [EeSATENbHOCTH, TOTOBHOCTH OCYLIECTBIISATH
MPOEKTHYIO U MCCIIEIOBATEIBCKYIO AEATEIbHOCTh MHIUBUIYAIbHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTH K  HENPEPBIBHOMY  OOpa3oBaHUIO U
caMo00pa30BaHUIO0, K AaKTUBHOMY IIOJYYEHHUIO HOBBIX 3HaHMM MO OHOJIOTMH B
COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTSIMHU.

METAINIPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHble pe3ysibTaTbl OCBOCHHUS y4ueOHOro mpenMera «buomorus»
BKJIIOYAIOT: 3HAYUMBble Uil  (OPMUPOBAHUS MHUPOBO33PEHHUS  OOYyYaIOIIUXCS
MEXIUCUUIUIMHAPHBIE (MEXIIpeIMETHbIE) OOIICHAy4YHbIE TOHATHS, OTpa)karolue
LEJIOCTHOCTh HAay4yHOM KapTHMHBI MHUpa M CHEUM(PHUKY METOAOB IO3HAHUA,



HCIIOJIb3YEMBIX B E€CTECTBEHHBIX HayKaxX (BELIECTBO, HHEPrHsl, SBICHUE, MPOIIEeCC,
CUCTeMa, Hay4YHbIA (paKkT, MPHUHIIMI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpPHUS,
UCCIIEJOBaHNE, HAOIO/IEHUE, U3MEPEHHE, SKCIIEPUMEHT U JIPYTUX), YHUBEPCAIbHBIC
yuyeOHble JecTBHUs  (ITO3HABATENbHbIE, KOMMYHUKATHUBHBIE, PETYJISATUBHBIC),
obecreunBaromue GopMupoBaHrne (PYHKITMOHAIBHOW TPAMOTHOCTA WU COIMAILHOM
KOMIIETEHIIMM ~ OOYy4YaloIIMXCA, CIOCOOHOCTh  OOYyYarolMXCS  KCIOJIb30BaTh
OCBOCHHBIE MEXIUCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS U YHHBEPCAJIbHBIC
yueOHbI€ IEHCTBUS B I03HABATEIBHON U COLUAIBHOMN MPAKTUKE.

MertanpeameTHble pe3yJabTaTbl OCBOCHHS IPOrPaMMbl  CPEIHEro OOILEero
00pa30BaHUs TOJKHBI OTPaXKaTh:

OByageHne YHMBEPCAJIbLHBIMU YUeOHbIMHU MO3HABATEIbHBIMH € CTBUSIMU:

1) 6a3oBbIe JIOTHYECKHE A CTBHS:

caMoOCTOSITENIbHO  (opMynMpoBaTh U aAKTyaJlM3upoBaTh  IpoOseMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIONIb30BaTh MPU OCBOCHHHM 3HAHUW MPUEMBI JIOTHUYECKOTO MBIIUICHUS
(ananu3a, cuHTE3a, CpaBHEHMUs, Kiaccudukaiuu, 0000IIeHHs ), paCKPhIBATh CMBICI
OMOJIOTMYECKUX TMOHATHHN (BBIICIATh UX XapaKTEpHblE MpPHU3HAKU, YCTaHABIMBATh
CBSI3U C APYTUMU NOHATUSMH);

OTIPEAETATh IENH JEeATENbHOCTH, 3aJaBas TMapaMeTpbl U KPUTEPUU UX
JTOCTUKEHHSI, COOTHOCUTD PE3yJIbTaThl ACSITEILHOCTU C TIOCTABICHHBIMU IICIISIMU;

HCIIOJIb30BaTh OMOJOTMYECKHUE TOHATHS Jis1 OOBACHEHUS (DAKTOB W SBICHUIA
KUBOU MPUPOJIBI;

CTPOUTH JIOTUYECKHE pacCyXJAeHUs (MHAYKTUBHbIC, JEAYKTUBHBIE, IIO
aHAJIOTUH), BBISBISATH 3aKOHOMEPHOCTH M TMPOTHUBOPEUYUS B paccMaTpUBaEMBIX
SABIICHUAX, (POPMYITHPOBATH BHIBOJBI U 3aKIIOUCHUS;

OPUMEHATh CXEMHO-MOJIEbHbIE CPEACTBA ISl MPEACTABICHUS CYIECTBEHHBIX
CBA3€M W OTHOIIEHUH B HU3Y4YaeMbIX OHOJIOTUYECKUX OOBEKTaxX, a TaKke
OPOTUBOPEUYM pPa3HOrO poJa, BBIABICHHBIX B Pa3IUYHbIX HHPOPMAIMOHHBIX
HCTOYHHUKAX;

pa3pabaThiBaTh IUIAH pEIICHUS TPOOJIeMbl C YYETOM aHaIM3a HMEIOIIMXCS
MaTepuaIbHbIX U HEMaTepraIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B J€STEIbHOCTb, OLICHUBATh COOTBETCTBUE PE3YJILTATOB
IEJISIM, OIICHUBATh PUCKH TIOCTICICTBUN ACSITEIFHOCTH;

KOOPAMHHUPOBATH M BBHIMOITHITH padOTy B YCIOBHUSIX peajbHOTO, BUPTYaTbHOTO H
KOMOMHHMPOBAHHOTO B3aMMOJICHCTBHSI,

pa3BUBaTh KPEATUBHOE MBIILJICHUE MPU PEIICHUH KU3HEHHBIX MPOOIIeM.

2) 6a30BbIe HCCIe0BATEIbCKHE TeHCTBHUS:

BJa/IeTh HAaBBIKAMH Y4eOHO-HCCIIENOBATENILCKOW M TMPOCKTHON AESITeIhHOCTH,
HaBbIKAMM  pa3pelieHuss  npodsieM, CHOCOOHOCTbIO UM TOTOBHOCTBIO K



CaMOCTOSTEIIbHOMY IOMCKY METOJOB PELICHUS MPAKTUYECKUX 3a7ad, TPUMEHEHUIO
Pa3IMYHBIX METOJIOB NO3HAHUS;

UCIIOJIb30BaTh Pa3/IMUHbIC BUABI ACSITEIBHOCTU MO MOJYYEHHUIO HOBOTO 3HAHMUS,
€ro MHTEPIPETALNH, IPEOOPA30BAHUIO U IPUMEHEHHUIO B YUEOHBIX CUTYyalUsIX, B TOM
YHCJIE NPU CO3AAaHUM YUEOHBIX U COLIMAIIBHBIX MPOEKTOB;

(dopMupOBaTh HAYYHBIM THI MBILIUICHUS, BIAJAE€Th HAYYHOM TEPMHUHOJIOTHUEM,
KITFOYEBBIMH MOHATHSIMHI M METO/IaMU;

CTaBUTh U (opMynaHpoBaTh COOCTBEHHbIE 3aJaud B 00pa30BaTEIbHON
JESTEIbHOCTU U )KU3HEHHBIX CUTYALINSX;

BBISIBJIATh IIPUYMHHO-CJIEICTBEHHBIE CBA3M M aAKTyaJlU3UpoBaTh 3ajady,
BBIJIBUTaTh TMIIOTE3Y €€ pelIeHUs, HAXOAUTh apIryMEHTHI I JOKa3aTeIbCTBA CBOUX
YTBEpXKACHUM, 3a71aBaTh IApAMETPbl U KPUTEPUU PELLICHUS;

aHAJIM3UPOBATH MOJIyYEHHBIE B XOJI€ PEUICHMS 3aJ]auM Pe3yJIbTaThl, KPUTUYECKH
OLICHMBATh UX JIOCTOBEPHOCTh, IPOrHO3UPOBATH H3MEHEHUE B HOBBIX YCIIOBHSIX;

JaBaTh OIIEHKY HOBBIM CHTYAI[UsM, OIEHUBATH MPUOOPETEHHBIHN OIIBIT;,

OCYUIECTBJISATh LI€JICHANIPABICHHBIM TOUCK IE€peHoca CPEeACTB M CIoco00B
JEeHCTBUS B IPOPECCUOHANBHYIO CPELLY;

yMETh NEPEHOCUTh 3HAHMS B IIO3HABATEJIbHYI0 M MPAKTUYECKYIO O0OJacCTH
KU3ZHENIEATEIbHOCTH;

YMETh UHTErPUPOBATh 3HAHMSI U3 PA3HBIX MIPEAMETHBIX 00JIacTel;

BBIIBUTATh HOBBIE WJEH, Mpeajaratb OpUTHHAJIbHBIC MOIXOABl M PEIICHUS,
CTaBUTh MPOOJIEMBI U 337a4H, JOIMYCKAIOIINE aJIbTEPHATUBHBIEC PEILICHUSI.

3) pa6ora ¢ ungopmanmeii:

OpUEHTHUPOBATHCSA B PA3IMYHBIX MCTOYHUKAX HHPOpMaUUU (TEKCTE y4eOHOro
nocoOus, HAyYHO-TIOMYJSIPHOW  JHUTEeparype, OHOJOTUYECKHX  CJIOBApPAX H
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B VIHTepHeTe), aHamu3MpoBaTh
MH(POPMAIUIO Pa3IMYHbIX BUJIOB U (DOPM MpEACTABICHUS, KPUTHUYECKH OLIEHUBATh €€
JOCTOBEPHOCTH U HEMPOTUBOPEUNBOCTB;

(GopMynMpOBaTh 3alpoChl U MPUMEHSTh Pa3IUYHbIE METOAbl MPU TOUCKE U
oTOope Ouosornueckod uHGOpMalUM, HEOOXOIUMOW ISl BBIMOJHEHUS YYEOHBIX
3ajady;

npuoOpeTaTh OMBIT  WCIOJIb30BaHUSA  MH(OPMALHMOHHO-KOMMYHHKATUBHBIX
TE€XHOJIOTUH, COBEPIICHCTBOBATH KYJIbTYPY AKTHUBHOTO HCIIOJb30BAHUS PA3THYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO ~ BBIOMpAaTh  ONTUMaJbHYIO  (OopMy  TIpencTaBlICHUS
ounonornueckoi nHGopMaiuu (Cxembl, rpaduKu, TUArpaMMbl, TaOIUIBI, PUCYHKUA H
Ipyroe);

UCIIOJIb30BaTh HAY4YHBIM S3bIK B KayecTBE CpeAcTBa IMpu paboTe ¢
Ouonornyeckod  uHboOpMalMeil: NPUMEHSATh XUMHYECKHE, (PU3UYECKHEe U



MaTeMaTHYeCKHE 3HAKH W CHUMBOJIBL, (GopMylbl, abOpeBUaTypy, HOMEHKIATYpY,
MCIOJIb30BaTh U MPeoOpa30BhIBATh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATJISITHOCTH;

BJIa/ICTh HABBIKAMH PACIO3HABaHUA M 3allIUThI HH(OpMaIuu, nHOOpMAITMOHHON
0e30MacHOCTH JTUYHOCTH.

OBJajieHHe YHHBEPCAJIbHBIMM KOMMYHUKATHBHBIMHM JI€CTBUSIMU:

1) ob1enne:

OCYIIIECTBJISATh KOMMYHHKAIIUN BO BCEX cepax KU3HU, aKTUBHO YIaCTBOBATH B
JUanore WiM JAUCKYCCHUU IO CYIIECTBY OOCYyKJaeMol TeMbl (YMEHHE 3a]aBaThb
BOIIPOCHI, BBICKA3bIBaTh CYXKJICHHUSI OTHOCUTEIBHO BBINIOJHEHUS TIpeliaraeMoun
3a/layd, YYUTHIBAaTh MHTEPECHl W COTJIACOBAHHOCTH TO3WIMN APYTHX YYaCTHUKOB
JIMaJiora Uik TUCKYCCUN);

pacno3HaBaTh HeBepOajbHbIE CpEACTBA OOLIEHUS, TOHUMAaTh 3HAYCHUE
COIMAJIBHBIX 3HAKOB, MPEIMOCHUIOK BO3SHUKHOBEHUSI KOH(MIUKTHBIX CUTYallUi, YMETh
CMSATYaTh KOH(JIUKTHI U BECTH IEPETOBOPHI;

BIIAJICTh PA3IUYHBIMH CIIOCOOAMU OOIICHWS W B3aWMOJICHCTBUS, TOHUMATH
HaMEpEeHUs APYTHUX JIIOACH, MPOSIBIATh YBAXKUTEIBHOE OTHOIICHHE K COOCCETHUKY H
B KOPPEKTHOU PopMme HhopMyTupoBaTh CBOU BO3PAKEHHUS;

pPa3BEPHYTO W JIOTUYHO U3JIaraTh CBOIO TOYKY 3pPEHUS C HCIOJIb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) cOBMeCTHAs eI TeJbHOCTh:

MOHUMAaTh W MCIOJIb30BaTh MPEHMYIIIECTBA KOMAHIHONW M WHIWUBUIYaJTbHOMN
paboThl TP pelIeHUU OMOJOTUYECKON MPOOJIeMbl, 0OOCHOBBIBATH HEOOXOAMMOCTD
IPUMEHEHUS TPYIIOBBIX (POPM B3aUMOJICHCTBUS MPU PEIlICHUN yueOHOM 3a1a4H;

BBIOMPAaTh TEMAaTUKy W METOJbI COBMECTHBIX JEUCTBHH ¢ Yy4ETOM OOIIUX
MHTEPECOB M BO3MOXKHOCTEH Ka)X/I0TO WiIeHA KOJJICKTHBA;

OpUHUMATh  1[€JIM  COBMECTHOM  JIESITENIbHOCTH,  OpPraHW30BBIBATH |
KOOPJIMHUPOBATh JEUCTBUSL MO €€ JOCTHUKCHHUIO: COCTaBJIATH IUJIaH JICHCTBHM,
pacmpenensiaTb poid ¢ YYETOM MHEHUW YYaCTHHKOB, OOCYXIAaTh pe3yJbTaThl
COBMECTHOU paboThI;

OILICHMBATh KaueCTBO CBOETO BKJIAJa M KaXJOTO y4acCTHHUKAa KOMaHIbl B OOIIUi
pe3yNbTaT Mo pazpaboTaHHBIM KPUTEPUSIM;

npenjiaraTh HOBBIE TPOEKTHI, OICHUBATH WJIEU C TIO3UIMU HOBU3HBI,
OpUTHHAIBHOCTH, TTPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBIISITh  TO3UTUBHOE CTPATETUYECKOE TIOBEACHHWE B  Pa3IUYHBIX
CUTYaIMSX, TTPOSIBIISITH TBOPYECTBO M BOOOPAKECHHUE, OBITh MHUIIMATHBHBIM.

OBjajieHUe YHHMBEPCAJbLHBIMH PeryJasSTHBHBIMHU JeHCTBUSIMMU:

1) camoopraHu3anusi:

UCIIOJIB30BaTh OMOJIOTHYECKHE 3HAHUS JUTSI BBISBJIICHHS MTPOOJIEM M MX PEIICHUS
B )KU3HCHHBIX M YICOHBIX CUTYAIIHSX;



BbIOMpaTh Ha OCHOBE OWOJIOTMYECKUX 3HAHUN IEJEBbIE U CMBICIOBBIE
YCTAaHOBKH B CBOMX JEMCTBUSAX M MOCTYIKAaX MO OTHOUIEHUIO K >KMBOW IPHUPOAE,
CBOEMY 370POBBIO U 310POBBI0 OKPYKAOIINX;

CaMOCTOSATEJIBHO OCYILECTBIIATh IT03HABATENBHYIO JEATEIbHOCTb, BbBISBIIATH
MpoOJIeMBbI, CTaBUTh U (DOPMYITUPOBATH COOCTBEHHBIE 3a7ayll B 0Opa30BaTEILHOM
NEeATEIbHOCTH U KU3HEHHBIX CUTYalUsX;

CaMOCTOSTENIbHO COCTABJIATH IUJIaH PELICHUs MPOOJIEMBbI ¢ YYETOM HMEOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEN U IIPEANOUYTEHUI;

JaBaTh OLICHKY HOBBIM CUTYaLUsIM;

pacuIMpATh paMKH Y4EOHOTO MpeAMETa HA OCHOBE JIMYHBIX PEANOYTECHHI;

JieNaTh OCO3HAHHBIA BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3a
pelIcHuE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CHOCOOCTBOBATh (POPMUPOBAHUIO U MPOSIBICHUIO IMPOKOW 3PYIULIUU B Pa3HbBIX
00JacTAX 3HAHUM, MOCTOSIHHO MOBBINIATh CBOM 0Opa30BaTENIbHBIM M KYyJIbTYPHBIN
YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CHUTyalUsM, BHOCHTb KOPPEKTHBBI B JEATEIbHOCTD,
OLICHHBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJIQJICTh HABbIKAMHU [MO3HABATEIBHON PEIIEKCUN KaK OCO3HAHMUS COBEPILAEMbIX
NEUCTBUM W  MBICIUTENBHBIX IPOLIECCOB, HX pPE3YNbTATOB M OCHOBAaHWH,
UCIIOJb30BaTh NPUEMBI pediekcuyd JUisi OLEHKH CUTyallMM, BbIOOpa BEPHOIO
peuieHus;

YMETh OLICHMBAaTh PHUCKA W CBOEBPEMEHHO TMPUHUMATh PEIICHUS MO0 HUX
CHUKEHUIO;

OPUHUMATh MOTHUBBI M apryMEHTbl JPYrMX IIpM aHalM3€ pPE3yJIbTaTOB
NEeSATENBHOCTH;

3) npuHATHE Ce0s M APYTHX:

MPUHUMATh ce0sl, MIOHUMasi CBOM HEJOCTATKU U JIOCTOMHCTBA;

MPUHUMATh MOTHUBBI M apPryMEHTHl JIpyTUX TMpU aHAJIU3E€ pPe3yIbTaToOB
NEeSATENBHOCTH;

npU3HaBaTh CBOE MPABO U MPABO APYTUX HA OLINOKU;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € TO3ULIMU APYTrOro YeaoBeKa.

HPEAMETHBIE PE3YJIBTATBI

[IpeameTHbie pe3ynbrarhl ocBoeHust mnporpamMmmbl COO 1o Ouonoruu Ha
0a30BOM YpPOBHE BKIIIOHAIOT crienuduyeckue s yueOHoro mpenmMera «buomoruspy
Hay4yHbI€ 3HAHMs, YMEHHUS U CHOCOOBI JACHCTBHI 1O OCBOEHHUIO, MHTEPIIPETALUU U



MpeoOpa3OBaHUI0 3HAHUW, BUABI JIEATEIBHOCTH IO TOJYYEHUIO HOBOTO 3HAHUS U
NPUMEHEHUIO 3HAHUN B PA3NUYHBIX YUYEOHBIX CUTYyallUiX, a TaKKe B peallbHBIX
KU3HEHHBIX CHUTyallUiX, CBA3AaHHBIX C Owuonorueid. B mporpamme mnpeameTHbIe
pe3yNbTaThl MPEACTABICHBI IO TOJAaM 00yUCHHUS.

[IpenMeTHble pe3ynbTaThl OCBOCHHUSI yueOHoro mnpeamera «buosorus» ¢ 10
Kacce NOJDKHBI OTPAXKaTh:

c(hOpPMUPOBAHHOCTh 3HAHUN O MECTE€ W POJH OMOJIOTUM B CHCTEME HAyYHOTO
3HAHUS €CTECTBEHHBIX HAayK, B (JOPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOMU
KapTUHBI MHUpa U HAYYHOTO MHUPOBO33PEHUS, O BKJIAJE€ POCCUMCKUX U 3apyOeimKHBIX
y4EHBIX-OMOJIOTOB B pa3BUTHE OMOJOTUH, (PYHKIIMOHAIBHON IPaMOTHOCTH YeJIOBEKa
JUISL PELLIEHUS KU3HEHHBIX 3a7a4;

YMEHHUE paCKpbIBaTh COJEpXKaHUE OUOJIOTHYECKUX TEPMUHOB M TIOHATHIA:
KU3Hb, KJIE€TKa, OpraHu3M, MeTabosu3M (0OMEH BEIIECTB U MPEBPALICHUE SHEPTUN),
roMeocrtas  (camMoperyisiuusi), ypOBHEBasi  OpraHM3alUsl  JKUBBIX  CHCTEM,
CaMOBOCHPOU3BEACHHUE (PEMPOAYKIIHS), HACIEICTBEHHOCTh, U3MEHYUBOCTb, POCT U
pa3BUTHE;

YMEHHME U3Jaratb OWOJIOTUYECKHUE TEOopuu (KJIETOYHAas, XPOMOCOMHa,
MYTallMOHHAsl, LIEHTpaJIbHas JOTMa MOJIEKYJISIpHOM Onosiorun), 3akonsl (I'. Mengens,
T. Moprana, H. W. BaBunoBa) u yuenus (0 IEHTpax MHOrooOpasus u
MPOUCXOXKICHUS KylIbTypHbIX pacTteHuid H. V. BaBuioBa), onpenensitb rpaHULbl UX
MIPUMEHUMOCTH K )KUBBIM CUCTEMAM;

YMEHHE BJIAJETh METOJAMU HAyYHOTO IO3HAHMS B OMOJIOTHMHU: HAOJIOJIEHUE U
OIIMCAaHUE JKUBBIX CHUCTEM, IPOLECCOB W SBJICHUM, OPraHM3alMs U IPOBEICHUE
OMOJIOTUYECKOTO AKCIIEPUMEHTA, BBIABUKEHUE THUIIOTE3bI, BBISIBICHUE 3aBUCHUMOCTHU
MEXIYy MWCCIEeIyEeMbIMH BEIMYMHAMH, OOBSICHEHUE TMOIYUYEHHBIX pEe3yIbTaToB,
VCIIOJIb30BAaHHBIX HAYyYHBIX MOHATUM, TEOPUN U 3aKOHOB, YMEHUE JI€JIaTh BBIBOJBI HA
OCHOBAHHH IOJyYEHHBIX PE3YJIbTATOB;

YMEHHE BBIACIATH CYIIECTBEHHBIE NPU3HAKUM BHUPYCOB, KJIETOK IPOKAPUOT H
AYKapuoT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTHU
MpolieccoB: OOMEHa BEIIECTB W MPEBpAlIEHUS SHEPrMM B KIETKe, (OTOCHHTE3A,
IUTACTUYECKOT0 M JHEPreTHYeckoro oOMeHa, XEMOCHHTE3a, MHTO03a, Meio3a,
OIUIOJOTBOPEHUS,  PAa3MHOXKEHUSA, HWHIAUBHUIYAJIbHOIO  PAa3BUTUS  OPraHU3Ma
(oHTOTEHER);

yMEHUE MPUMEHATHh TOJYyYCHHbIE 3HAHUS [JIi OOBSICHEHUS OMOJIOrMYECKUX
IIPOLIECCOB U SBJIICHUU, U IPUHATUS NPAKTUYECKUX PELICHUH B IMOBCEIHEBHOU
KU3HU C LEeJbl0 obOecreyeHus: OE30MacHOCTH CBOETO 370POBbS U 3/10POBbS
OKpY>KaIOIIUX JIIOJIeH, COOJIIO/IEHNsI HOPM TPAaMOTHOTO MOBEJAEHHUS B OKpY’Karolen
OPUPOAHONW cpefie, MOHMMAaHHE HEOOXOJUMOCTH UCIOJIb30BaHUSL JOCTHXKEHUN



COBPEMEHHOU ouonoruu 17} OMOTEXHOJIOTUI VTS palMOHAIBHOIO
MPUPOAONOIb30BAHHS;

yYMEHHUE pellaTh 3JIEMEHTapHbIe TeHETUYECKHE 3aJ]a4l HA MOHO- U IUTUOPUIHOE
CKpEIIMBaHUE, CLEIJIEHHOE HACJIEJI0BAHME, COCTaBIATh CXEMbl MOHOTUOPHIHOIO
CKpEUIMBaHUs IS MPEICKa3aHUs HACIEI0BAHMS IPU3HAKOB Y OPIraHU3MOB;

YMEHHE BBINOJHATH JaOOpaTOpHbIE W MpaKkTUYecKue paboThl, COOIOIAThH
MpaBuiia Mpu padoTe ¢ y4eOHBIM U JTa0OPaTOPHBIM 000PYI0OBAHUEM;

yMEHUE KPUTUYECKA OLEHUBATh M  HUHTEPIPETUPOBATH  HUHPOPMAIIUIO
OMOJIOTUYECKOTO  COJIEpKaHUsS, BKIIOYAIONIYIO TICEBJIOHAYYHbIE 3HAHUS U3
pa3IMYHBIX MCTOYHUKOB (CpeacTBa MaccoBOM WH(pOpMalMU, HAYYHO-TIOMYJISIPHBIC
Marepuaibl), 3TUYECKHE acCIEeKThl COBPEMEHHBIX HCCIENIOBaHU B OHOJIOTHH,
MeIUIMHE, OUOTEXHOJIOTUH;

YMEHHE CO3/aBaTh COOCTBEHHbIE MMUCbMEHHBIE U YCTHBIE COOOIIEHUs, 000011as
OMOJIOrMYECcKyI0 HH(OPMALIMIO U3 HECKOJIBKHUX UCTOYHUKOB, IPaMOTHO HUCIIOJIb30BATh
MOHSATUMHBIN anmapat OMOJOTHUH.

[IpenMeTHble pe3ynbTaThl OCBOCHUsI yuyeOHoro mnpenmera «buonorus» 6 11
Klacce NOJDKHBI OTPAXKATh:

c(OpPMUPOBAHHOCTh 3HAHUN O MECTE€ W POJM OUOJIOTUM B CUCTEME HAy4YyHOTO
3HAHUS €CTECTBEHHBIX HAayK, B (JOPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOU
KapTUHBI MHpPa U HAy4YHOI'O MHUPOBO33PEHUS, O BKJIAJE POCCUICKUX U 3apyOeKHBIX
Y4EHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTUH, (PYHKIMOHAIBHOW IPAMOTHOCTH YeJIOBEKA
JUTSL pEILICHUS AKU3HEHHBIX 3a/1a4;

yMEHHUE PaCKpbIBaTh COJIEpKaHUE OMOJIOTMUECKUX TEPMHUHOB U TIOHSTHM: BUI,
MOMYJISIUsA, TEHOMOHJ, DBOJIOIMUA, ABUXKYIIHE CUIbI ((aKTOpbl) SBOJIOLNH,
MPUCIIOCOOJIEHHOCTh OPraHU3MOB, BUI000pAa30BaHUE, HKOJOTHYECKUE (DAKTOPHI,
AKOCHCTEMA, MPOAYLICHThI, KOHCYMEHTBI, PEIYLIEHTHI, LMK MUTAHUS, SKOJIOTHYECKast
nipamMujia, OMoreoleHo3, ornocdepa;

yMEHHUE u3jarath Ouosiornueckue teopun (dBosormonHas teopus Y. lapsuna,
CUHTETUYECKass TEOpHsl SBOJIOLMH), 3aKOHBI M 3aKOHOMEPHOCTH (3apOJbIILIEBOIO
cxoactea K. M. bapa, uepenoBaHus TJIaBHBIX HAMPABICHUM U IyTen 3Boaonuu A. H.
CesepiioBa, yuenusi o o6uochepe B. V. Bepnajackoro), ompenensitTb TpaHUIBI UX
MPUMEHHUMOCTH K KUBBIM CHCTEMAM;

yMEHHUE BIAJETh METOJIaMH HAYYHOTO TMO3HAHUs B OUOJOTMH: HAONIOACHHUE U
OMKCAaHWE >KUBBIX CHUCTEM, IPOLIECCOB M SBJICHUM, OpraHu3alnus W MPOBEICHUE
OMOJIOTUYECKOTO JKCIIEPUMEHTA, BBIABUKEHUE TUIIOTE3bl, BBISBJICHUE 3aBHCHUMOCTH
MEXIy WCCICIyeMbIMH BEJIMYMHAMH, OOBSCHEHHWE TMOIYYEHHBIX pEe3yIbTaToB,
HCIIOJb30BAaHHBIX HAYYHBIX MOHSATUN, TEOPUIM U 3aKOHOB, YMEHHUE JeaTh BHIBOJbI Ha
OCHOBAHHH MOJYYEHHBIX PE3YJIbTATOB;



YMEHUE BBIJICIATh CYIIECTBEHHBIE TIPHU3HAKH CTPOCHUS OMOJOTHYECKUX
OOBEKTOB: BHWJOB, TMOMYJSAIHUA, MTPOIYICHTOB, KOHCYMEHTOB, pPEIyICHTOB,
OMOreolleHO30B M DKOCHUCTEM, OCOOCHHOCTH TMPOIIECCOB:  HACJIEICTBEHHOU
MU3MEHUYHUBOCTH, €CTECTBEHHOTO OTOOpa, BHUA000pa30BaHUs, MPUCIOCOOICHHOCTH
OpraHU3MOB, JIEUCTBHSI YKOJOTHIECKUX (DaKTOPOB HA OPTaHU3MBbI, IEPEHOCA BEIIECTB
Y TIOTOKA HEPTUH B DIKOCUCTEMAX, AaHTPOIIOTEHHBIX U3MEHEHHI B DKOCUCTEMaX CBOCH
MECTHOCTH, KPYTOBOPOTA BEIIECTB M OMOTCOXMMUYIECKUX ITUKIIOB B Orocdepe;

yMEHUE MPUMEHATHh TMOJYyYCHHbIE 3HAHUS [JIi OOBSICHEHUS OMOJIOrMYECKUX
NPOLIECCOB U SIBICHUM, NIJsi MPUHATUS MPAKTUUYECKUX PEIIEHUN B MOBCEIHEBHOMU
KHU3HU C LEeJbl0 obOecreyeHus OEe30MacHOCTH CBOETO 370POBbS U 3/10POBbA
OKPY>KaIOIIUX JIIOJIeH, COONIOIEHNsT HOPM TPAMOTHOTO TOBEIEHUS B OKpY’KaroIen
OPUPOAHON cpejie, MOHUMAaHHE HEOOXOJUMOCTH UCIOJIb30BAaHUSL JOCTHXKEHUN
COBPEMEHHOM OMOJIOTHH JIJIsl PAIIMOHAIEHOTO MTPUPOIOTIOIH30BaHNUS;

yMEHHUE peliaTh 3JIEMEHTApHbIE OMOJIOTMYECKHE 3a/1aud, COCTaBIIATH CXEMBI
MepeHOca BEIIECTB U YHEPTUH B AKOCUCTEMAaX (LIETH MUTaHuUs);

YMEHHUE BBINOJHATh JIA0OPATOPHBIE W MPAKTHYECKUE padOThI, COOIIOAATH
npaBuiia mpu paboTe ¢ ydeOHbIM U 1a00paTOPHBIM 000PYA0BAHHUEM;

yMEHUE KPUTUYECKA OIEHUBATh M  HHTEPIPETUPOBATH  HUHPOPMAIIUIO
OMOJIOTHYECKOTO  COACpXaHHs, BKIIOYAIONIYI0O TICEBIOHAyYHbIE 3HAHUA U3
Pa3IUYHBIX HMCTOYHHUKOB (CpEICTBa MAacCOBOW HWH(OPMAIMH, HAYIHO-TIOMYJISIPHBIC
MaTepualbl), paccMaTpuBaTh rJ100aabHbIe JKOJIOTUYECKHUE poOJIeMbI
COBPEMEHHOCTH, (HOPMUPOBATH 110 OTHOIIECHUIO K HUM COOCTBEHHYIO MTO3UIIHIO;

yMEHHUE CO3/1aBaTh COOCTBEHHbIE TUCHMEHHBIE M YCTHBIE COOOIIeH s, 00001as
OMOJIOTUYECKYIO0 HH(POPMAIIUIO U3 HECKOJIBKHX NCTOYHUKOB, TPAMOTHO HCIIOIh30BATh
MOHSATUMHBIN anmapat OMOJOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosunyecTBo 4acoB JJIeKTPOHHbIE
HaumenoBanue
Ne (undposbie)
pa3aesioB U TeM Kourpoabsubie IIpakTnueckue
n/n Bcero o0pa3oBaTe/ibHbIE
NMPOrpamMMbl padoThI padoThbI
pecypchbl
bu6mmoreka [IOK
! bronorns kax Hayxa 2 05 https://m.edso00.ru/7f41c292
5 JKuBbI€ CHUCTEMEBI U 1 bubmuorexa [JOK
MX OpraHu3aLus https://m.edsoo.ru/7f41c292
3 XUMHUYECKUN COCTaB 8 1 bubmuoreka [JOK
Y CTPOEHUE KIETKH https://m.edsoo.ru/7f41c292
4 JKuzHenesTeabHOCTD 6 bubmuorexa [JOK
KJIETKH https://m.edsoo.ru/7f41c292
PasMmHOX€EeHUE U
5 WHIUBUTyaJIbHOE 5 1 bubnnoreka [JOK
pa3BUTHE https://m.edso0.ru/7f41c292
OpPTaHHU3MOB
HacnenctBeHHOCTD M
6 M3MEHUYHUBOCTh 8 15 bubmorexa [JOK
' https://m.edsoo.ru/7f41c292
OpPTaHU3MOB
Ceneknus
7 OpraHU3MOB. 3 bubnnoreka [JOK
OcHOBBI https://m.edso00.ru/7f41c292
OMOTEXHOJIOTUHU
bu6mmoreka [IOK
8 P 1
C3CPBHOE BpEMA https://m.edso00.ru/7f41c292
OBIIEE KOJIMYECTBO
YACOBIIO 34 0 4

ITPOTPAMME
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11 KIIACC

KoanuectBo yacos JJIeKTPOHHbIE
HauMeHoBaHHe
Ne (undposbie)
pa3aesioB U TeM Kourpoabubie IlpakTudeckue
n/n Bcero oOpa3oBaTe/ibHbIE
NMPOrpamMMbI padoThI padoTbI
pecypchbl
1 DBOJIIOLIMOHHAS 9 1 bubmuoreka [JOK
ouoorus https://m.edsoo.ru/7f41cc74
Bo3aukHoBeHue u
2 a3BUTHUE XKU3HU HA 9 0.5 bubnnorexa [IOK
P ' https://m.edsoo.ru/7f41cc74
3emie
Opranusmsl 1
3 OKDVKAIOLAS 5 1 bu6mmoreka [IOK
pyzHarot https://m.edsoo.ru/7f41cc74
cpena
Coo01mecTBa 1
4 3KOJIOTUYECKUE 9 Bubmorexa ITOK
https://m.edsoo.ru/7f41cc74
CHUCTEMBI
bubmuorexa [JOK
S Pesepsroe Bpems 2 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO
YACOB I10 34 0 2.5

I[TPOTPAMME
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