MUUACTEPCTRO MPOCBEL BT POCCHACKON ®LULPATIHH
Munucreperso opazopanas o naysu Cmouacnexkol obTacTn
Yopanienne ofpatosinns B MOTOICAIION NOJIHIHISH
AUMAHECTPAMHA Topoie CMOJEHCK]

MEBOY "Mnoronpodnasnaelii auneii' r. Craonencica

PACCMOTPEIIO

g - v sl
Pyronoin L tb KEQEUPBI

':'_mg/ =

TTporency Nel
ar eil: anryera 2024 1

COMNACOBALIO YTBFPH (RHG e
3aMecTHTEMR Anpertona  dupekTop, o SN
- Z AL %
Karaneru [LI. % Kysnua KO "lf‘}}i.f&;.'l""_»trl};{sl':a'-i‘)
LipoToxon Nel [ [prgas 125908 .~
ot «30% aervera 20240 oT 430 apryeTa 2024

TERTR anE

PAROUAS TPOCPAMMA
( A]14371234)

yuebnpiil npeameT «BroJorva. Batonbil ypuseHb»

g yaammxes 10— 11 cauccos

Cmoncuaex, 2024



MMOACHUTEJIBHAS 3AIIMCKA

IIpu pazpaboTke mporpaMmbl MO OUOJIOTUU TEOPETUUECKYID OCHOBY IS
omnpeNeNieHus] TOAX0J0B K (OPMUPOBAHUIO COJEpkKaHUSA Y4eOHOro mpeameTa
«buonorus» cocraBwin: KoHUenryaiabHble nonoxkeHus PIOC COO o
B3aUMOOOYCIIOBJIGHHOCTU  IIEJIeH, CcoJlepKaHus, pPe3yJbTaTOB OOy4YeHUs U
TpeOOBaHUI K YPOBHIO MTOJTOTOBKHU BBIITYCKHUKOB, TIOJIOKEHHSI 00 OOIIUX HEJAX U
MPUHIIMIIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMbl CPEIHETO
oOmero oOpasoBanust B Poccuiickoit ®enepanumn, a Takke MOJOXKEHUS O
crenuduke 6nMoJIOruM, €€ 3HAUYCHUU B TIO3HAHUH KUBOU MPUPOJBI U 00ECIICUCHUH
CYILIECTBOBAHUSI YeJioBeYecKoro oomiecTBa. CorjacHO Ha3BaHHBIM TOJIOKEHUSM,
ompeJiesIeHbl OCHOBHBIE ()YHKITUU TTPOTPAMMBbI 110 OMOJIOTUH U €€ CTPYKTYpA.

[Iporpamma 10 Ouosnoruu naét MpPEACTaBICHHE O MeIiaX, o0 oomiei
CTpaTeruu OOy4YeHUsS, BOCIHMTAHHMS W Pa3BUTHUA OOYYAIOIIMXCS CPEICTBAMHM
yueOHOoro Tmipeamera «buonorusi»y, ompeaensieT 0053aTENbHOEC IPEAMETHOE
COJICp)KaHMe, €ro CTPYKTYpY, paclpeaciieHHue 1o pas3jeiaM MW TeMaw,
PEKOMEHIYEeMYIO TMOCIE0BATEILHOCTh U3YUEHUS y4eOHOTO MaTepuana ¢ yuéToM
MEXIPEIMETHBIX W BHYTPUIIPCAMETHBIX CBS3CH, JIOTMKH 00pa30BaTEIIBHOTO
mpoiiecca, BO3PaCTHBIX OCOOEHHOCTEH 00y4JaroIuxcs.

B nporpaMmMe mo OHONOTMHM TakXe YUYUTHIBAIOTCA TpeOOBaHUS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METAIlPEAMETHBIM M TPEIMETHBIM pe3yJibTaTaM
oOydyeHuss B (OPMHUPOBAHMU OCHOBHBIX BHJOB Yy4eOHO-TIO3HABATEIHLHON
JeSTENbHOCTH/YUeOHBIX JCHCTBUN O00Yy4aloIUXCsl IO OCBOCHUIO COJEPIKaHMUS
OMOJIOTMYECKOTO 00pa30BaHMS.

B nporpamme mo 6uonorun (10—11 kmaccel, 6a30BbIH ypOBEHB) pean30BaH
NPUHIMIT TPEEeMCTBEHHOCTH B HW3Y4YeHUM Owuojoruu, Onarojgapss 4emy B Hei
NPOCMATPUBAETCS  HAMNPABIEHHOCTh Ha pa3BUTHE 3HAHWM, CBA3AHHBIX C
dbopmMupoBaHuEM €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, [EHHOCTHBIX
OpHEHTAIU{ JIMYHOCTH, SKOJOTUIECKOTO MBIIUICHHUS, PEJCTABICHUN O 3J0POBOM
oOpa3e XU3HM U OEpEKHBIM OTHOIICHHEM K OKpPYXKAlollell MpHUpPOIHON cpene.
[ToaToMy Hapsimy ¢ u3ydeHHeM OOIIEOMOTOTHUYECKUX TEOPHH, a TaKkKe 3HAHHUH O
CTPOEHUU JKUBBIX CHCTEM PA3HOTO PAaHTa U CYIIHOCTH OCHOBHBIX MPOTEKAIONIUX B
HUX TPOIIECCOB B MPOrpaMMe MO OWOJIOTHH YAEIEHO BHHUMAaHHE HCIIOIh30BAHUIO
MOJIYYCHHBIX 3HAHUHN B TTOBCEHEBHOM KU3HU ISl PEIICHUS MPUKIAIHBIX 3a/1a4, B
TOM d4HCIe: MPOPUIAKTUKN HACJICJACTBEHHBIX 3a00J€BaHUN YEIOBEKA, MEIUKO-
TeHETHYECKOTO KOHCYJIBTUPOBAHUA, 000CHOBaHUS HKOJOTUYECKHU
1enecooOpa3HOro TMOBEACHUST B OKpYXKalollled MPUPOAHOW cpelle, aHalu3a
BIIUSTHUSL XO3SUCTBEHHOW JESITEIIBHOCTH YEJIOBEKa HAa COCTOSHHUE MPHUPOIHBIX H
MCKYCCTBEHHBIX 9KOCUCTEM. Y CHJICHHE BHUMAHUS K IPUKJIATHON HAIIPABICHHOCTH
y4eOHOro mpeamera «bHoJorus» MPOAUKTOBAHO HEOOXOAMMOCTHIO O0ECTICUCHUS
YCIIOBHM TSI PEIICHUS OJTHOW M3 aKTyaJbHBIX 3a/1ad IKOJLHOTO OMOIOTHYECKOTO



oOpa3zoBaHus, KOTOpass mpexanonaraer (GopMupoBaHHe Yy  OOydaroUIUXcs
CHOCOOHOCTH aJalnTUPOBAThCS K M3MEHEHHMSIM JAMHAMUYHO pPa3BUBAIOLIErOCs
COBPEMEHHOI'0 MHpA.

buonoruss Ha ypoBHE cpeaHero ooOmero oOpa30BaHMS 3aHUMAET BAXHOE
Mecto. OHa oOecrneunBaer QopMupoBaHUE y OOyYaroOIIMXCS NPEICTABIECHUH O
HAay4YHOU KapTHHE MHpa, pacIIUpseT U 000OIIaeT 3HaAHUS O XKUBOHM mpupoje, eé
OTJIUYUTENIbHBIX MPU3HAKAX — YpPOBHEBOW OpraHM3allMd WU 3BOJIIOIHUH, CO3IAET
yCIOBUS  JUIsi:  TO3HAHMUA  3aKOHOB  JKMBOM  HpHUPOABL,  (POpMUPOBAHMS
(YyHKIMOHAIBHOW T'PaMOTHOCTH, HAaBBIKOB 3J0pOBOTO M 0Oe3omacHoro obpasa
KU3HHU, YKOJIOTMYECKOT0 MBIILIEHUS, IEHHOCTHOIO OTHOIIEHUS K KMBOWU MPHUPOJE
U YEJIOBEKY.

Bonbioe 3HaueHre OUONIOTUS UMEET TAKXKE JIJISl PEIICHHsS] BOCIUTATENbHBIX U
pa3BHBAIOLIMX  3a/Ja4  CpelHero  oOmero o00pa3oBaHMs,  COLMATHM3ALUU
oOyuaromuxca. M3ydenne 6uosorun oOecrednBaeT ycioBHs JUisi GOpMUPOBAHUS
UHTEIJICKTYalbHbIX, KOMMYHUKAIIMOHHBIX W HMH(QOPMAIMOHHBIX HABBIKOB,
ACTETHUYECKOM KYJbTYpbI, CIOCOOCTBYET MHTErpallMi OWOJIOTMYECKUX 3HAHUU C
NPEICTABIICHUSIMU U3 JPYTUX YYEOHBIX MPEAMETOB, B YACTHOCTHU, QUZHKH, XUMHUHU
u reorpadun. Ha3BaHHbIe MONOXKEHUS O MpeJHA3HAUYCHUU Y4eOHOTO MpenMeTa
«buonorus» cocTaBWIM OCHOBY [Jisi ONpENeNieHUs IMOAXOJ0B K OTOOpy H
CTPYKTYpPUPOBAHHMIO €T0 COJEpXkKaHUA, MPEJICTABICHHOTO B IIporpaMMe IO
ouonoruu.

Otb6op coxepkanusi yuebHoro mpenmera «buomorus» Ha 6a30BOM ypOBHE
OCYIIECTBJIIEH C TMO3ULUNA KYJIbTYpOCOOOPA3HOIO MOJX0Ja, B COOTBETCTBUHU C
KOTOPBIM OOyd4aromuecs AOKHBI OCBOMTH 3HAHUS M YMEHUS, 3HAYUMBIC IS
dbopMupoBaHusi 00IIEH KyIbTYphI, ONPENCISAIONINE aJeKBaTHOE TIOBEICHUE
YeJIOBeKa B OKPY’KAIOIIEH NMPUPOJIHON cpese, BOCTpeOOBaHHBIE B IOBCEIHEBHOMU
KU3HU W MPAKTUYECKOU aesTenbHOCTH. Oco00oe MECTO B ATOH cHCTeMe 3HaHUU
3aHHUMAIOT 3JIEMEHTHI COJIEP)KaHUs, KOTOPHIE CIyKaT OCHOBOM JJisi (pOPMUPOBAHUS
MPEJCTABICHU O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa U
LHEHHOCTHBIX  OpPUEHTAMSIX  JUYHOCTH, CHOCOOCTBYIOIIMX  T'yMaHHU3alUuu
OHMOJIOrMYecKOro 00pa3oBaHuUs.

CrpykTypupoBaHHue cojepXaHHus y4eOHOro Marepuajga B IPOrpaMMe II0
OMONOTMHM OCYIIECTBICHO C Y4YETOM MPUOPUTETHOTO 3HAUEHHUS 3HAHUU 00
OTJIMYUTENBHBIX OCOOCHHOCTAX JKUBOW IMPUPOABI, O €€ YPOBHEBOIM OpraHW3alud U
3BOJIIOLMHU. B COOTBETCTBUY € 3TUM B CTPYKType yueOHOro npeamera «buosorus»
BBIJICJIEHBI CIIEYIOIIME COAEpKaTeabHble TUHUU: «buosorus kak Hayka. MeTonbl
HAy4yHOro To3HaHMs», «KieTka kak Ouonoruyeckas cucreMayn, «OpraHu3M Kak
Ouonoruyeckas cucrema», «CuctemMa MU MHOrooOpasve OpraHM4ecKOro MHpay,
«IBOJIFOLHS )KUBOW NPUPOABD), « IKOCUCTEMBI U MPUCYIINE UM 3aKOHOMEPHOCTH.



Henp um3ydyenus yudeOHoro mnpeamera «buonorus» Ha 0a30BOM YpPOBHE —
OBJaJicHUE  OOy4YalolMMHCS  3HAHUSMH O  CTPYKTYPHO-(DYHKIIMOHALHOU
OpraHu3alMy >KUBBIX CHCTEM pa3HOTO paHra W NOpHOOpEeTEeHHWE yMEHUM
WCIOIb30BaTh 3TU 3HAHUS ISl TPAMOTHBIX JEWCTBUH B OTHOLIEHUH OOBEKTOB
YKUBOU MIPUPOJIBI U PEIICHUS PA3IMYHBIX JKU3HEHHBIX ITPOOJIEM.

JlocTimkeHue 1enu u3ydeHus: yueOHoro npeamera «buonorus» Ha 6a30BOM
YpOBHE 00€CTIEUNBACTCS PEUICHUEM CJICAYIOIINUX 3aa4:

OCBOCHHE OOYYaIONIUMHUCS CUCTEMBI 3HAHUU O OHOJIOTHYECKHX TEOPHSX,
YUCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTe3aX, MpaBUIax, CIy>KalluX OCHOBOM
U1 GOPMUPOBAHUS TPEJCTABICHUI O €CTECTBEHHO-HAYYHOW KapTUHE MHUpa, O
METOJaX HAyYHOTO MO3HAHUS, CTPOSHUH, MHOTOOOPa3Uuu U OCOOCHHOCTSAX KUBBIX
CHUCTEM Pa3HOT0 YPOBHSI OpraHU3AIUH, BBIAAIONIUXCS OTKPBITHUSX U COBPEMEHHBIX
HICCJIEIOBAHUSX B OMOJIOTHH;

dbopmupoBaHue y oOyd4aromuUXcs MO3HABATEIbHBIX, WHTEIJIEKTYalbHBIX U
TBOPYECKUX CIIOCOOHOCTEH B TMpoOllecce aHadu3a JaHHBIX O MYTSAX Pa3BUTHS B
OMOJIOTMM HAyYHBIX B3TJISJIOB, WJACH W TOAXOJOB K HM3YyYCHHIO JKUBBIX CHCTEM
Pa3HOr0 YPOBHS OpraHU3AIINH;

CTAQHOBJICHHE Y OOydYaromuxcs oOmedl KylabTypbl, (QYHKIIMOHATBHOU
IPaMOTHOCTH, Pa3BUTHE YMEHUH OOBICHATH U OLIEHUBATDH SBJICHUS OKPYKAIOIIETO
MUpa JKUBOW MPHUPOABI HAa OCHOBAHMM 3HAHUW U OIbITA, MOJYYEHHBIX MPHU
U3y4eHUH OUOJIOTHH;

dbopMupoBaHue y O0OyYaloOIUMXCS YMEHHUH WUIIOCTPUPOBATh 3HAUYCHUE
OMOJOTUYECKUX 3HAHUW B TMPAKTUYECKOW MAESATENBHOCTH YENOBEKa, Pa3BUTHH
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOIOTU;

BOCIIUTaHUE YOEKIEHHOCTH B BO3MOXKHOCTH IO3HAHHS YEJIOBEKOM YKHBOM
IPUPOIBI, HEOOXOAUMOCTH OEPEKHOTO OTHOIICHUS K HEl, COOIOACHUS STHUECKUX
HOPM TP MPOBEJCHUU OMOJOTUYECKUX UCCIIETOBAHMIA;

OCO3HAHUE IIEHHOCTH OWOJIOTMYECKHX 3HAHWM JUIsl TOBBIIIEHUS YPOBHSA
HKOJIOTHYECKOMN KYIBTYPHI, ISl (POPMUPOBAHUS HAYIHOT'O MUPOBO33PEHUS;

NIpUMEHEHHE TPHUOOPETEHHBIX 3HAHUM M YMEHHI B TIOBCETHEBHOMN KU3HM IS
OLICHKH IOCIIEICTBUNA CBOEU AEATEILHOCTU MO OTHOLICHUIO K OKPYKAIOLIEH Cpee,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHE W COONIOICHHE Mep NPOPUIAKTUKH
3a00JIeBaHM.

B cucreme cpemnero oOmiero oOpaszoBaHus «buonorus», u3ydaemas Ha
0a30BOM YpPOBHE, SBISCTCS O0S3aTEIbHBIM Y4EOHBIM MPEAMETOM, BXOISAIIAM B
cocTaB npeaMeTHON obsacTu « EcTecTBEeHHO-HAYYHBIE MPEIMETHD.

JI1s1 u3yueHus OMOJOTHH Ha 0A30BOM YPOBHE CpeJIHEr0 0011ero o0pa3oBaHus
orBogutcs 68 yacoB: B 10 kmacce — 34 4daca (1 gac B Hegemo), B 11 xmacce — 34
yaca (1 yac B Hezielo).



COILEPKAHUE OBYYEHUA
10 KVIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus xak Hayka. CBsizb OMOJOTHU C OOIIECTBEHHBIMHU, TEXHUUYECKUMHU U
JIPYTMMH €CTECTBEHHBIMU HayKamH, (uiocoduei, ITUKON, ICTETUKOW U MPaBOM.
Ponr Ouonorun B (QOpMHUPOBAaHUM COBPEMEHHOM HAy4YHOM KapTUHBI MUpa.
Cucrema OMOJIOrMYECKUX HAYK.

MeTobl TO3HAHUS KUBOUW TIPUPOJIBI (HAOI0ICHUE, SKCIIEPUMEHT, OMMCaHMUE,
u3MepeHue, kiaccudukanus, MOJEIUPOBaHUE, CTaTHUCTHYECKass oO0paboTka
JAHHBIX ).

Hemoncrpamun: noptpetsl: Y. lapsun, I'. Mennens, H. K. Konsuos, Ix.
Yorcon u ®@. Kpuk.

Tabnuiel u cxeMbl: «MeTobl MO3HAHUS KUBOUW MPUPOIBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

[Ipaktudeckass padora Ne 1. «Mcmonb3oBaHue pas3IWYHBIX METOJIOB IPH
U3YUYEHUU OUOJIOTUUECKUX OOBEKTOBY.

Tema 2. 7)KuBble cUCTEMbI U UX OPraHU3AIUSA.

Xusble cuctembl (0MOCHCTEMBI) KaK MpeaMeT u3ydeHus ouonoruu. Otiandue
KUBBIX CUCTEM OT HEOPTraHUYECKON MPUPOIBI.

CaolicTBa OMOCHCTEM U UX pazHooOpa3ue. YPOBHU OpraHU3alui OMOCUCTEM:
MOJIEKYJISIDHBIM, KJIETOYHBIM, TKAHEBbIA, OpPraHU3MEHHBIN, MOMYJISIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOT€OeHOTHIECKU ), OMOChEepHBIN.

JeMoHncTpanuu: Tabmunbl U cxembl: «OCHOBHBIE TIPHU3HAKU >KUZHH,
«YPOBHHU OpraHU3aLMU KUBOU IIPUPOIBI».

O6opynoBanue: Mojenb Mojekyisl JJTHK.

Tema 3. XumMnueckuii COCTaB U CTPOEHNE KJIETKH.

XUMUYECKUA COCTAaB KJIETKU. XUMHYECKHE 3JJIEMEHTBI: MAKPOAJIEMEHTBHI,
MHKpPO3JIEMEHTBL. BoJia 1 MUHEpaJIbHBIE BEIIECTBA.

OyHKIMKM BOABI M MMHEpaJbHBIX BewlecTB B Kierke. llomnep:xanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u ctpoeHune O€lKOB. AMHUHOKHUCIOTBI — MOHOMEPHI OEJIKOB.
He3amennmMble 1 3aMEHUMbIE AMUHOKHUCIIOTBI. AMUHOKHCIIOTHBIM COCTaB. Y pOBHU
CTPYKTYpbl O€JIKOBOM MOJEKYJbl (MEpBUYHAs, BTOPUYHASA, TPETUYHAS U
YeTBEpTUYHAA CTPYKTypa). XUMHUYECKHE CBoHcTBa OenkoB. buonoruueckue
byHKITUN OEIKOB.

depMeHTHI — Owonormyeckue KartanuzaTopbl. CTpoeHue (QepMeHTa:
aKTUBHBIN 1LEHTp, cyOcTpaTHas cneunuduyHocts. KodepmenTtsl. BurtamuHel.
OTnnuns (epMEHTOB OT HEOPraHUYECKUX KaTaIu3aTOPOB.



VYrneBoabl: MoHOcaxapuabl  (TJOK03a, pubo3a ©  JAe30Kcuprdo3a),
aucaxapuabl  (caxaposa, JakTo3a) M MoJMcaxapuibl (Kpaxmani, TJIUKOIeH,
LeJuI0I03a). buonornueckue GyHKIHMH YIIIE€BOJIOB.

Jlununael:  Tpurnunepuasl, Qochomunuasl, crepouabl. [ 'HapoPUIBHO-
ruapodoOHble  cBoiWcTBa. buonormveckue ¢GyHkuup JunuaoB. CpaBHEHUE
yIJ€BO/IOB, OEIKOB U JIMMU0B KAK UCTOYHUKOB SHEPIHH.

HyxnennoBele kucnorsl: JHK wu PHK. Hyxneotuasr — MoHOMEpEI
HyKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pynkiuu JAHK. Ctpoenue n ¢ynkinuun PHK.
Bunst PHK. AT®: ctpoeHue u pyHKIIHUH.

HuTtonorust — Hayka o kietke. Kinetounas Teopust — mpuMep B3aMMOJIEHCTBHS
uaeil u pakToB B HAYYHOM MO3HAHUU. METO/Ibl U3yUEHUSs KIETKH.

Knerka kak wenoctHas >xuBas cuctema. OOmMe NTpHU3HAKU KIETOK:
3aMKHYyTasi HapykHass memOpana, moiyiekyibsl JIHK kak renernueckuii ammapar,
cucTemMa CuHTe3a Oernka.

Tunsl KJIETOK: »JyKapuoTHYecKas M mpokapuoTuueckas. OcoOeHHOCTH
CTpOEHUsl TpOoKapuoTHdyeckoil kieTku. Knerounas crenka Oakrepuil. CtpoeHue
AYyKapHOTUYECKON KieTKH. (OCHOBHBIE OTJIMYUS PACTUTEIBHOM, KUBOTHOW W
IrpUOHON KIETKH.

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsl CTE€HKA, TJIMKOKAIUKC, UX
¢ynkiuu. [Tnazmarnyeckas memOpana, €€ cBoiicTBa U pynkuuu. llurornasma u eé
opraousibl. OnHomeMOpanHble opraHouabl kietku: JOIIC, ammapar ['onbmxw,
nu30coMbl. [lonyaBTOHOMHBIE OpPraHOMAbl KIETKH: MHUTOXOHIPWH, IUIACTHBI.
[Ipoucxoxaenne MUTOXOHApUA W TiacTua. Bunbr mnactun. HememOpanHbIe
OpraHOUJIbl KJIETKU: PUOOCOMBI, KJIETOYHBIM IIEHTpP, LEHTPUOIU, PECHUYKH,
KryTUKHA. OYHKIUU OPTAaHOUIOB KJIETKU. BKiItoueHus.

SAnpo — perynsaropubiii eHTp kiaeTku. CTpoeHue snpa: suepHas o00JoYKa,
KapuoIuia3mMa, XpOMaTUH, AJIPBIIIKO. XPOMOCOMBI.

TpaHCOpT BEMIECTB B KIIETKE.

Jemoncrpamum: noptpetol: A. Jlesenryk, P. I'yk, T. IlIsann, M. Illneiinen,
P. Bupxos, [x. Yorcon, ®. Kpuk, M. Yunkunc, P. ®pankiun, K. M. bap.

Juarpammbel:  «PacnpeneneHue XMMHYECKHMX JJIEMEHTOB B HEXKUBOU
npupojie», «PacnpeneneHne XuMUUECKUX 3JIEMEHTOB B dKUBOU MPUPOAE.

Tabmuer m cxembl: «Ilepmonnueckas Tabnwia XUMHUYECKHX DJIEMEHTOBY,
«CTpoeHHne MOJICKYIBI BOJIB», «brnocuaTe3 6enkay, «CTpoeHHe MOJISKYJIbI OeJIKa,
«Ctpoenne pepmentay, «Hykneunossie kuciaotel. JJHK», «CTtpoenue mMoiaekysbl
AT®», «CtpoeHue 3yKapuOTUYECKON KIETKn», «CTPOCHUE MKUBOTHOW KIIETKW,
«CTpoeHHE pACTUTENBHON KIETKH», «CTpoeHuE MPOKAPUOTHYECKON KIIETKUY,
«CTpoeHue sizipa KIETKU», «YTIIEBObDY, «JIMIUIbD.



O6opynoBaHue: CBETOBOM MHMKPOCKON, OOOpYIOBaHUE JJi1 MPOBEICHHUS
HaOJIIOJICHUM, W3MEpPEHUM, HSKCIEPUMEHTOB, MUKpOIpenapaThl PaCTUTEIbHBIX,
KUBOTHBIX U OAKTEpPUATBHBIX KJIETOK.

JlabopaTopHble U NpaKTHYeCKHe PadOThI:

Jlaboparopnast pabora Ne 1. «/3ydyeHue KaTaIMTHUYECKONW aKTUBHOCTU
dbepMeHTOB (Ha MpUMEpPEe aMIJIa3bl WIIM KaTajlasbl)y.

Jlaboparopnasi pabora Ne 2. «M3ydeHue CTpOECHHS KIETOK pACTCHHI,
KUBOTHBIX M OaKTepui IMOJ, MHUKPOCKOIIOM Ha T'OTOBBIX MHUKpOIpenapaTtax U HUx
OMHMCAHUEY.

Tema 4. /KusHeaesITeJIbHOCTh KJIETKH.

OOMeH BelIeCTB, WU METa0oIM3M. ACCUMUIIALNS (TUIACTUYECKUNA OOMEH) U
JTUCCUMWIIISIIIUSL (QHEPreTUYECKU OOMEH) — JIB€ CTOPOHBI €IMHOTO Mpolecca
Metabonu3Ma. Poiib 3aKOHOB COXpaHEHHUsS BEIIECTB M JHEPrUM B TOHUMAHUU
MeTaboIn3Ma.

Tunel oOMeHa BemiecTB: aBTOTPOGHBIN U rereporpodHbiidi. Poib GpepmeHToB
B 0OMEHE BEIIECTB U IIPEBPAIICHUN YHEPTUU B KIICTKE.

®dotocunte3. CeroBas u TemHoBas (a3bl (dorocuHTe3a. Peakiuu
dboTocunTe3a. IhPeKTUBHOCT POTOCUHTE3a. 3HaUCHHE (HOTOCUHTE3A JJISI YKU3HU
Ha 3emuie. BnusiHue ycnoBuit cpeapl Ha (GOTOCHHTE3 M CIOCOOBI MOBBILIEHUSI €TO
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUM.

XeMocuHTe3. XeMOCHUHTE3UpYyIolue OakTepuu. 3HaU€HWEe XEeMOCHHTEe3a JUIs
KU3HU Ha 3eMIie.

DHepreTuueckuii oOMeH B KieTke. PaciersieHue BelecTB, BBIACICHHE U
aKKyMYJIMPOBAaHHE DHEPrUM B KIETKE. OTalbl HHEPreTUYecKOro oOMeHa.
['mukonus. bpoxkenue m ero Buabpl. KHCIOpOZHOE OKHCIEHHE, WIM KJIETOYHOE
IbIXaHHE. OxkucnuTenbHOe dbochopunupoBaHue. O¢ddexTuBHOCTH
SHEPTeTHYECKOTO 0OMEHa.

Peakniun wmatpuuHoro cuHre3a. ['enermueckas wuHpopmarus wu JIHK.
Peanuzanus reHetwdeckoil mHboOpManuu B KiIeTKe. ['€HETHMYECKMH KOI U €ro
cBoicTBa. Tpanckpuniusi — Matpuunblii cuate3 PHK. Tpancasuus — Onocuntes
Oenka. Otambl TpaHchmsauuu. KoaupoBanue amuHOKuCIOT. Pomb pubocom B
OouocuHTese Oenka.

Heknerounsle ¢popmbl xu3HU — BUpychl. cTtopus oTkpeiTust Bupycos (/. W.
NBanoBckuii). OCOOEHHOCTH CTPOEHHUS U JKMU3HEHHOrO IIMKJIa BHUPYCOB.
bakrepuodaru. bone3nu pacteHuil, JKUBOTHBIX W YEJIOBEKAa, BbI3bIBAEMbIC
Bupycamu. Bupyc ummynonedumnmra genoeka (BUY) — Bo3Oymutens CIIM/la.
OOpaTtHast ~ TpaHcKpumnuus, peBepraza W uHTerpasa. llpoduiaktuka
pacrpoCTpaHEHUs! BUPYCHBIX 3a00JI€BaHUIA.



Hemoncrpamun: noprpetel: H. K. Konpsuos, /[[. M. MBanosckuii, K. A.
Tumupszes.

Tabmuipl 1 cxembl: «Tunel nuTanusy, «Metadonuzm», «MUTOXOHAPUSY,
«OHepreTuyeckuid oomen», «Xmnopomiact», «Potocunresy, «Ctpoenue J[HK»,
«CTtpoeHue U pyHKIIMOHMpPOBaHUE TeHa», «CuHTe3 Oenka», «['eHeTnueckuili Koay,
«Bupyce», «bakrepuodarn», «CtpoeHue u xu3HeHHbIM nukn Bupyca CIIM/]a,
O6aktepuodaray, «Permmukamus JJHK».

Oo6opynoBanue: monaenu-anmumkauuun «Yasoenue IHK u tpanckpunuus»,
«buocunres 6enka», «CTpoeHue KIeTKu», Moaenb cTpykTypsl JJHK.

Tema S. PasMHOKeHNe M HHAMBHUAYAJIbHOE Pa3BUTHE OPTraHU3MOB.

Krnerounblii MK, WM KU3HEHHBIM LUK KieTku. WHTepdaza U MUTO3.
[Ipoueccol, mpotekatomue B uHTEepdasze. Pemnukamus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenue xpomocoM. XpOMOCOMHBIH HabOp — KapHUOTHIIL.
JlunionaHBIA W TAIUIOWJHBIH ~ XpOMOCOMHBIE  HAOOpbl.  XPOMAaTHIBI.
[lutonornueckue OCHOBBI Pa3MHOXEHHUS W HUHAUBUAYAIbHOIO  Pa3BUTHUS
OpraHU3MOB.

Henenue kinetkn — Muto3. Cranguu muto3za. IIpounecchl, mpoucxonsiue Ha
Pa3HBIX CTAAUAX MUTO3a. BUOTOTrMYECKUI CMBICT MUTO3a.

[Iporpammupyemast rubenb KIETKH — aromnTo3.

®opMbI pa3MHOKEHHSI OPTraHU3MOB: Oecroyioe U MmoyioBoe. Buasl Oecnonoro
Pa3MHOXKEHMS: [ICJICHUE HAJBOE, II0YKOBAaHMWE OJHO- W MHOI'OKJIETOYHBIX,
cropooOpa3oBaHue, BEr€TaTUBHOE pa3MHOKeHUE. VcKkyccTBEeHHOE KIIOHMPOBAaHHE
OpPraHu3MOB, €r0 3Ha4€HUE JUIs CEIEKIUU.

[TonoBoe pa3MHOXKEHHE, €T0 OTINYUS OT OECTIOIOTO.

Meito3. Cragum Mmeiio3a. Ilpoiiecchl, mpoucxoasiiyMe Ha CTaaAusX Meio3sa.
[ToBenenne xpomocom B wMenosze. KpoccuHroep. buonornyeckuii CMbICT U
3HAYEHUE Meno3a.

['amerorenes — mporecc 0Opa30BaHUS TMOJNOBBIX KIETOK Y JKHUBOTHBIX.
[lonoBeie xene3bl: CEMEHHUKUA U SMYHUKHA. OOpa3oBaHWE U Pa3BUTHE IOJIOBBIX
KJIIETOK — TaMeT (CrepMaro30uj, SHLEKIETKa) — CIEepMaTOreHe3 M OBOIEHE3.
OcoOeHHOCTH CTpOEHHUsS SHIEKIETOK M crepMaTo3ouoB. OIio10TBOpEHHE.
[TapTrenorenes.

NunuBuayanbHoe pa3BuUTHE (OHTOTE€HE3). OMOpPHUOHAIBHOE  Pa3BUTHE
(amOpuorenes). JTanbl YMOPHOHATBLHOTO PA3BUTHS Y MO3BOHOYHBIX >KUBOTHBIX:
ApoOsieHne, racTpyisinus, opraHoreHes. lloctamOpuoHanbHOE pa3BuTHE. THIIBI
MOCTAMOPUOHAIBHOTO PAa3BUTHS: TPsIMOE, HENpsAMoe (JIUYMHO4YHOE). Bnusnue
CpeIbl Ha Pa3BUTHUE OPTaHU3MOB, (PAKTOPHI, CIOCOOHBIE BBHI3BIBATH BPOXKIEHHEIC
YPOICTBA.



Poct u pasButne pacteHmii. OHTOTE€HE3 IBETKOBOI'O PACTECHHMS: CTPOECHHUE
CEMEHM, CTAIUH Pa3BUTHS.

JeMoHcTpanuu: TabIULbl U cXeMbl: «DOPMBI Pa3MHOXKEHHSI OPTraHU3MOB),
«/IBOIHOE  OIUIONOTBOPEHHME y  I[BETKOBBIX pacTeHul», «BereratusHoe
pa3MHOXEHUE pacTeHuil», «Jlenenue kinetku Oakrepuil», «CTpoeHHE MOJIOBBIX
KJIETOK», «CTpoeHue XpomMocoMbl», «Kietounsiii nukmy», «Permmmkamus JJHK»,
«Muto3», «Menosdy», «llpamoe u HenpsMoe pasButue», «l'ameroreses y
MJIEKOIIMTAIOMIUX U YEJIOBEKa», «OCHOBHBIE CTAIUN OHTOTCHE3a».

O6opynoBanue: MUKPOCKOTI, MHUKPOIpENapaThl «CniepmMaTo30u1bl
MJIEKOIUTAOUIETO», «SIMIEKIeTKAa MIIEKONUTAIIETro», «KapuokuHes B KieTKax
KOpEIIKa JyKa», MarHuTHas MOJEeb-alnIuiukanus «JlelieHue KIeTKW», MOJEIb
JHK, mozenb MetadazHoil XpOMOCOMBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

JlaGoparopHast pabora No 3. «HaGmromenwe muTo3a B KIETKAaX KOHYHMKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKpOMpenapaTax».

JlaGoparopHast pa6ora Ne 4. «lM3yueHue CTpOEHHUsI TOJIOBBIX KJIETOK Ha
TOTOBBIX MUKPOIIPENapaTaxy.

Tema 6. HacsieACTBEHHOCTh U HK3MEHYNBOCTH OPraHNU3MOB.

[Ipenmer u 3amaun reHeTuku. Mcropust pa3Butus reHeTUKU. Ponb nuroorun
U SMOpHOJIOTMM B CTAHOBJIEHWU TEHETHKHU. BKIaJ pocCHUUCKHX U 3apyOeiKHBIX
y4€HBIX B pa3BUTHE TEHETUKU. MeToAbl TEeHETHKH (THOPHUI0NIOTHYECKUi,
UUTOT€HETUYECKUAM, MOJIEKYJSIPHO-TeHETHUECKUi). (OCHOBHBIE TE€HETUYECKHE
noHATHS. ['eHeTndeckass CHMBOJIMKA, UCIIOJIb3yEMasl B CXeMaX CKPEIMBaHUM.

3aKOHOMEPHOCTH HACJIEIOBaHMs MPU3HAKOB, ycTaHOBIEHHbIE [. MeHneneMm.
MonorubpuaHoe CKpeuuBaHue. 3akoH eauHooOpaszus THOPUAOB TEPBOTO
nokosnieHus. IlpaBuno AOMUHUpOBaHUA. 3aKOH paACLICIJICHUS IPU3HAKOB.
I'mnioresa yucrotel ramer. 11oy1HOE U HENOJIHOE TOMUHUPOBAHUE.

JurubpuaHoe  CKpellMBaHWE. 3aKOH  HE3aBHUCHMOTO  HAacJeJI0BaHUS
npusHakoB.  LluToreHeTnueckue - OCHOBBI ~ JAUTHOPUIAHOTO  CKPELIMBAHUS.
AHanusupymroniee ckpelmuBanue. Mcnonbs3oBanue aHaM3UPYIOIIETO CKPEIIMBAHNS
IUI OTPEJICNICHNs] TeHOTHUIIa 0COOu.

CuemienHoe HacneioBanwe mpuszHakoB. PaGora T. Moprana 1o
CLCIJICHHOMY HacCJEeJOBaHUIO TeHOB. Hapylienue cuensieHus reHoB B pe3yJbTaTe
KPOCCHHIOBEpa.

XpOMOCOMHAas TEOPHUS HACIEACTBEHHOCTH. | e HETHUECKNE KapTBhl.

I'enernka mosra. XpoMOCOMHOE ONpeAeieHrue nosia. AyTOCOMBI U MOJIOBBIE
XpOMOCOMBI. ['oMOrameTrHele M rereporaMeTHsle opraHu3mbl. Hacienosanue
IIPU3HAKOB, CLIETUIEHHBIX C ITOJIOM.



N3menunBoCTh. BHibl H3MEHYMBOCTH: HEHACIIECICTBEHHAS U HACJICACTBEHHAS.
Ponp  cpeapl B HEHACIEACTBEHHOM  U3MEHYUMBOCTH.  XapaKTEPUCTHUKA
MOU(DUKAIIMOHHONW U3MEHUYMBOCTH. BapuanimoHHbIi psij U BapualmoHHasi KpuBasi.
Hopma peakunun npusnaka. KoamyecTBEHHbIE M KAUECTBEHHbBIC MPU3HAKA U UX
HopMa peakimu. CBolicTBa MOAU(DUKAIIMOHHON N3MEHYUBOCTH.

HacnenctBenHnasi, uiyd TeHOTUIIWYECKas, W3MEHUYMBOCTh. KomOuHaTHBHas
M3MEHYMBOCTh. Meio3 W MOJOBOM MpPOLECC — OCHOBA KOMOMHATHBHOU
M3MEHYUBOCTU. MyTalioHHas U3MEHYMBOCTh. Knaccudukaius MyTaiuii: TeHHEBIE,
XpOMOCOMHBIE, TeHOMHBIE. YacToTa U MpUUMHBI MyTanuid. MyTtareHHble (akTOpHI.
3aKOH rOMOJIOTMYECKUX PS0B B HACIAEACTBEHHOW n3MenunBocty H. . BaBuiiosa.

BhesnepHas HaCI€ACTBEHHOCTh U U3MEHYUBOCT.

I'enernka uyenoBeka. Kapuotun dyenoBeka. OCHOBHBIE METO/bl TE€HETHUKHU
YeJI0BEKa: F'eHCAIOTNUYEeCKUI, OJIM3HEIIOBBIN, IIUTOTCHETUYCCKUM, OMOXUMHUYCCKHM,
MOJIEKYJIAPHO-TE€HE TUYECKU. CoBpemMeHHOE OmpeaesIeHue TE€HOTHIIA:
MOJTHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YKCJE C MOMOIIbIO
[MI1P-ananu3a. HacnenacTBeHHble 3a0o0jieBaHUS 4YEJIOBEKA: TEHHBbIE OOJIC3HHU,
0OJIE3HU C HACJEACTBEHHOW MPEeIpacroioKeHHOCTbIO, XPOMOCOMHBIE OO0JIE3HHU.
Comatnueckue W TeHepaTuBHble MyTauuu. CTBOJOBbIE KIETKH. [IpuHUUMBI
3I0pOBOT0 00pa3a KU3HU, TUATHOCTUKH, MPOPUIAKTUKA U JICUEHUSI T€HETUYECKUX
Oone3Hell. MenukKo-reHeTHYeCKOe KOHCYJIbTHPOBAaHUE. 3HAYEHUE MEAMIIMHCKOM
TeHETHKHU B MIPEIOTBPAIICHUH U JICYCHUU TeHETUUECKUX 3a00JIeBaHUN YeTOBeKa.

HemoncTpamun: noptpetsl: I'. Menaens, T. Mopran, I'. ne ®@pusz, C. C.
UYetepukos, H. B. Tumodeen-Pecorckuii, H. 1. Bapuios.

Tabmumer  u cxeMbl:  «MOHOTHOPHJIHOE  CKpElIMBaHHE U €TO0
HUTOT€HETUYECKAs] OCHOBa», «3aKOH paCUICIUIEHUS MU €ro IUTOreHETHYECKas
OCHOBa», «3aKOH  YHCTOTBI  Tramer», «JurubpumHoe  CKpenIMBaHHE»,
«uTomornyeckue OCHOBBEI JTUTUOPHUTHOTO CKPEILIUBAHUS, «Meiio3y,
«B3auMoencTBUE AJUIEIBHBIX TE€HOB», «l'€HeTnueckue KapTel pPaCTECHUH,
XKUBOTHBIX U YeJOBeKa», «l'eHeTHka moJia», «3aKOHOMEPHOCTH HAaCIIEIOBaHMUS,
CLUCIUIEHHOTO C NOoJIOM», «KapuoTumbel YemoBeKka H JKUBOTHBIX», «Buasl
U3MEHYHUBOCTHY», «MonudukannonHas uW3MeHUYMBOCTH», «HacnemoBanme pesyc-
dakropa», «I'eHeTnka rpymni KpoBuy», «MyTarlmoHHAsI K3MEHUYHUBOCTHY.

O6opynoBanue: Moaenu-ammIMKanmu «MOHOTHOPUIHOE CKpEIIMBaHUEY,
«Henonnoe nomunupoBanuey», «urubpuaHoe ckpeuuBanuey, «llepekpéct
XpOMOCOM», MHUKPOCKON W Mukpompenapar «Jlpozoduna» (HOpMa, MyTamuu
(bOpMBI KPBITHLEB U OKPACKH Tena), repOapuii «I'opox moceBHOI.

JlaGopaTopHble M IpaKTHYecKUe padoThI:

Jlaboparopnast pabora Ne 5. «M3ydyeHue pe3ynbTaTOB MOHOTHOPUIHOTO U
JUTHOPUIHOTO CKPEUIUBAaHUS Y IPO30(PHIIbI HA TOTOBBIX MUKPOIIpENapaTaxy.



Jlaboparopnas pabota Ne 6. «M3yueHue MoauUKallMOHHONW W3MEHYUBOCTH,
IIOCTPOEHUE BAPUALMOHHOIO Psifia U BApUALIMOHHON KPUBOI».

Jlaboparopnast pabotra No 7. « AHanu3 MyTaluid y Apo30Quiabl Ha TOTOBBIX
MHKpOIIpEnapaTax».

[Ipaktuueckass pabora Ne 2. «CocTaBieHWe U aHaIU3 POJOCIOBHBIX
YEJIOBEKa.

Tema 7. Cenekuusi opranuzmMoB. OCHOBbI O0MOTEXHOJIOTHH.

Cenexuusi Kak HaykKa M IPOLECC. 3aPOKIACHUE CENECKUMUU U JTOMECTUKALIUS.
VYuyenne H. WM. BaBwioBa 0 MEHTpax MOPOUCXOKACHUS UM MHOr0oOpasus
KYJbTYPHBIX pacTeHUil. LIeHTphl MPOUCXOXKAECHUS JOMAIIHUX XKUBOTHBIX. CoprT,
opoJia, IITaMM.

CoBpeMeHHBIE METOJIbI CeleKIIMU. MacCOBBIN ¥ UHIAUBUAYAIBHBIM OTOOPHI B
CENEKIMU PACTEHUM U KUBOTHBIX. OlleHKAa 3KcTephepa. BIM3KOPOACTBEHHOE
ckpemBaHue — WHOpuAWHT. Yucras nuHus. CKpelIMBaHWE YUCTHIX JIMHHM.
I'eTeposuc, unu rubpuaHas cwia. HepoacTBeHHOE CKpeluBaHUE — ayTOPUJIMHT.
Otrnanénnas rtubpuamzanus u e€ ycrnexu. VICKycCTBeHHBIM MyTareHe3 W
MOJyYeHUE TOJUIUIONAOB. JIOCTMKEHHUSI CENEKIMM PACTEHHUM, >KUBOTHBIX U
MUKPOOPTraHU3MOB.

buorexHonorus Kak OTpaciib MPOU3BOJACTBA. ['€HHAas WHYKEHEpHUs. OTarbl
co3nanust pexomOuHaHTHOW JIHK wu TpaHcreHHpix opranu3moB. KieTouHas
uHxkeHepus. Kierounsle KyabTypbl. MUKPOKIIOHAIBHOE Pa3MHOXKEHUE PACTCHUM.
KiloHnpoBaHHe BBICOKONPOIYKTHUBHBIX CEJIbCKOXO35MCTBEHHBIX OpPraHU3MOB.
Okojoruyeckue M ITHdeckue  npodbimembl. MO —  reHeTHYecKu
MOIU(PUITUPOBAHHBIE OPTaHU3MBI.

demoncrpamuu: noptpetsl: H. WM. Basumios, WU. B. Mwuypun, I'. .
Kapneuenko, M. @. MBaHOB.

Tabmuuet u cxembl: kKapta «lleHTpBI MPOUCXOXKIEHUS W MHOTOOOpasus
KyJbTYpPHBIX pacTteHuil», «Illopoasl ToMallHUX KUBOTHBIX», «COpTa KyJIbTYpHBIX
pacreHuity, «OtnanéHnas ruopuausanus», «Padorel akagemuka M. @. MBanosay,
«Jlomummonausi», «OOBEeKTHl OMOTEXHONOTHH», «KIileTouHbIE KyIbTYphl W
KJIOHMpOBaHue», «KOHCTpynpoBaHUE U EPEHOC TEHOB, XPOMOCOMY.

O6opynoBaHue: MyJISKH TUIOJ0B M KOPHEIIIIOI0B JUKUX (OPM U KYJTbTYPHBIX
COpPTOB pacTeHuil, repbapuiit «CeabCKOX03SIUCTBEHHBIE PACTCHUS».

JlaGopaTropHble M IpaKkTHYecKUe padoThI:

Okckypcuss «OCHOBHBIE METOIbl W JOCTHXKEHHUSI CEJEKIMU pPACTeHUH U
KUBOTHBIX (Ha CEJICKUMOHHYIO CTaHIIMIO, IJIEMEHH YO bepmy,
COPTOUCIIBITATENIbHBIA ~ Y4acTOK, B TEIUIMYHOE XO3SMCTBO, J1abOpaTOpPHIO
arpOyHUBEPCUTETA WJIK HAYYHOTO LIEHTPA)».



11 KVIACC

Tema 1. DBoIIOLIMOHHAS OHOJIOTHS.

[Ipennochlniku BO3HUKHOBEHUS 3BOJIOLMOHHOW TEOPHUH. IBOJIIOLMOHHAS
Teopus U €€ MecTo B Ouosioruu. BiusHue 3BOJIOLMOHHON TEOPUH HA pa3BUTHE
OMOJIOTUU U APYTUX HAYK.

CBupnerenbcTtBa 3BONONMU. [lameOHTOIOrMYECKHE: TOCIEA0BATENIbHOCTD
MOSIBJICHUSI BUJIOB B MaJICOHTOJOTMYECKOM JIETOMUCH, TEPEeXOJHbIe (HOPMEI.
buoreorpaduyeckue: cxoacTBo u paznuuue GayH v Gpaop MaTepuKOB U OCTPOBOB.

OMOpUOTIOTHYECKUE: CXOJICTBA M Pa3jIu4Msi 3MOPHOHOB pa3HBIX BHJIOB
M03BOHOYHBIX. CpaBHUTEIbBHO-aHATOMUYECKHUE: TOMOJIOTUYHBIC, aHAJOTUYHEIE,
pyIUMEHTapHbIE OpTaHbl, aTaBU3Mbl. MOJIEKYJISIPHO-OMOXUMUYECKHUE: CXOJCTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH W OCHOBHBIX METa0OJWYECKUX MyTeH Yy BCexX
OpraHu3MOB.

OpomtonionHas teopus Y. [lapBuna. Ilpeanochuiki BO3HUKHOBEHUS
napBUHU3MA. JIBMKYIIME CHJIBI DBOJIIOIMK BUIOB 10 JlapBuHY (M30BITOYHOE
Pa3MHOXKEHHE TPU OTPAaHUYCHHOCTH PECYpPCOB, HeolpesaeaEHHas N3MEHUYMBOCTD,
O0opb0a 3a CylecTBOBaHUE, €CTECTBEHHBIN 0TOOD).

Cunterndeckas teopus 3Bosironinu (CTI) u e€ oCHOBHBIE MOJIOKEHMUS.

MukposBomonus. [Tonynsinusa kak e1TMHUIA BUIA U 3BOJIIOLINH.

JBuxyimue cuibl ((hakTOpbl) SBONIONUU BUIOB B MpHUpoAe. MyTalmOHHBIH
nporecc M KOMOWHATMBHAs W3MEHYMBOCTH. [lomyssiiuoHHBIE BOJHBI U Jpeid
reHoB. M30s0us U MUrpanusi.

EcrectBennsiit orbop — HampaBisoomui (HakTop 3BOIOIUUA. DOpMBI
€CTEeCTBEHHOT0 0TOOpAa.

[IprcnocoOIEeHHOCTh OPraHM3MOB KaK pe3yibTaT JBOMIONUU. [IpuMepsr
IPUCTIOCOOJIEHUI Y OpraHu3MoB. ApoMopd 036l U UIHOAJANI TAIIHH.

Bun wu BumoobOpazoanme. Kpurepum Buma. OcHOBHBIE  (OPMBI
BUI000pa30BaHus: reorpaduuecKoe, IKOJIOTHIECKOE.

MakpooaBomnonusi. DopMbl  IBOJMIONHM:  (prieTHYecKas, IUBEpreHTHAs,
KOHBEpreHTHas, mapauienbHas. HeoOpaTuMocTh HBOTIOIUH.

[IpoucxoxaeHne OoT HecleUHaTU3UpPOBaHHBIX MpeakoB. IIporpeccupyromas
crienuanu3anus. AJanTuBHAs paualysl.

JdeMoHCcTpanum:

[Toptpetsr: K. Jlunneit, XK. b. Jlamapk, Y. Jlapsun, B. O. Kopanesckuii, K.
M. Bbap, DO. I'ekkensb, . Mromep, A. H. Ceep1ios.

Tabmuter 1 cxembl: «Pa3BuTHE OpraHUYECKOTO MUpa Ha 3emiiey, «3apoIbIiu
MMO3BOHOYHBIX  JKMUBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOppOBI  3a
cyiiecTBoBaHue», «EctecTBeHHbIH 0TOOPY, «MHOrooOpa3ue COpTOB pacTEHUID,
«MHoroobpasue  HOpoA  KUBOTHBIXY, «Tonmynsiuuny, «MyTaunoHHas



U3MEHYUBOCTEY, «ApomMopdo3b», «Uaumoamantanumn», «OOIIas gereHepanusy,
«/IBmxkymue cunbel sBomonuny, «Kapra-cxema wMapupyra nyremectBus U.
HapBuna», «bopbba 3a cymectBoBanue», «lIpucrnocoOIeHHOCTh OPTraHU3MOBY,
«["eorpadpuyeckoe BUI000pa3zoBaHue», « IKOJOTHUECKOE BUI000PA30BAHUE.

O6opynoBaHUe: KOJUICKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMHU OKPACKH,
Ha0oOp IJIOJIOB U CEeMsH, KOJuieKius «[IpuMepsl 3alIUTHBIX MPUCIOCOOJIECHUN Yy
KUBOTHBIX», MOJeib «OCHOBHBIC HAIPABICHUS JBOJIOIUNY», 00BEMHAST MOJIEIb
«CTpoeHHe TOJIOBHOTO MO3Ta MTO3BOHOYHBIX).

buoreorpaduueckass kapra wmupa, Koyuekius «®DOpMbI COXPAHHOCTHU
HUCKOMIA€MbIX JKMBOTHBIX W pacTeHUil», wMoaenb anmiukanua «llepekpéct
XpOMOCOM», BiaxHble Tmpenapatel «Pa3Butue Hacekomoro», «Pa3Butue
JSATYIIKWY», MUKporpenapaT «Jpozoduna» (Hopma, mytanuu (GOpMbI KPbUIHEB U
OKpPACKH Tela).

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

Jlaboparopnasi pa6ota Ne 1. «CpaBHeHHE BHUIOB MO MOP(POIOTHIECKOMY
KPUTEPUION.

JlaGopatopHas pabora Ne 2. «OmnucaHue MPUCIOCOOJICHHOCTH OpPraHU3Ma U
€€ OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE U Pa3BUTHE KU3HU HA 3eMJIe.

JloHayuHbIE TPEACTABICHUS O 3apOKIECHUU KU3HH. HayuyHble rumnoressl
BO3HMKHOBEHHUS JKU3HM Ha 3emiie: abuoreHe3 W MaHCHepMUs. XHUMHUYECKas
HBOMIOIUS. AOUOTEHHBIA CHUHTE3 OpPraHMYECKUX BEIIECTB M3 HEOPTaHUYECKHX.
DKCIEpUMEHTAIIBHOE MOATBEPKACHUE XUMHUECKOM 3BOMOIMU. HauanbHbIe STamnsl
ouonormdeckoit sBoronuu. I'mnoreza PHK-mupa. ®opmupoBanne MeMOpaHHBIX
CTPYKTYp M BO3HMKHOBEHHE MPOTOKJIETKH. llepBbie KIETKM W HX HBOIIOLUS.
@opMHUPOBAHNE OCHOBHBIX IPYII )KUBBIX OPTaHU3MOB.

PazButre xu3Hu Ha 3emuie 1o 3paMm u nepuoaam. Karapxeil. Apxelickas u
nmporepo3oiickass dpel. llameosoiickas spa u €€ mepuoabl: KEeMOPUICKUM,
OPJAOBUKCKHM, CHITYPUNCKUI, JEBOHCKUW, KAMEHHOYT OJIbHBIN, IEPMCKHIA.

Me3o030iickas 3pa 1 €€ NepuoAbl: TPUACOBBIN, FOPCKUI, MEIOBOM.

KaiiHo3o0iickass 3pa u €€ 1nepuoApl: NAJICOr€HOBBIM, HEOICHOBBIN,
AHTPONIOT€HOBBIN.

XapaKkTepuCTUKa KIMMaTa M TeoJIOTHYecKuX mpoueccoB. OCHOBHBIE 3Tarllbl
ABOJIOLIMM PACTUTEIBHOTO M KMBOTHOrO MuUpa. ApomMopdo3bl y pacTeHU U
XKUBOTHBIX. [losiBJIEHUE, pacuBET U BEBIMUPAHUE IPYII )KUBbIX OPraHU3MOB.

Cuctema OpraHMyYecKOro Mupa Kak oOTpakeHue »3BoJtoluu. OCHOBHbIE
CHUCTEMAaTUYECKHE TPYIIIbI OPraHU3MOB.



OBOJIIOIMS YeNIOBEKa. AHTPOIIOJIOrUs KaKk Hayka. Pa3Burre npencraBieHui o
IIPOUCXOXKIAEHNN YeJIoBeKa. Mertonbl u3ydyeHus aHTpororeHe3a. (Cxoactsa u
pa3yInuus 4eJ0BeKa U KUBOTHBIX. CHCTEMATUYECKOE NOJIOKEHHUE YETIOBEKA.

JBuwxymume  cuwibl  ((pakTopbl)  AHTPOIOIEeHE3a. Hacnencreennas
M3MEHYMBOCTh M  €CTECTBEHHbIH 0TOOp. OOmecTBeHHbIH 00pa3 KHU3HHU,
M3TOTOBJIEHNE OPYIUN TPyAA, MBIILJICHHUE, PEYb.

OCHOBHBIE CTAJIMM ¥ BETBU 3BOJIIOLIMM YEIOBEKA: ABCTPAIONUTEKH, HemoBeK
ymenbii, Yenosek npamoxomdamud, YenoBek HeaHAepTanbCKul, YermoBek
pasymHbIil. Haxonku ucKomaemMbIX OCTATKOB, BpEMsl CYIIECTBOBaHUS, O0O0JacTh
pacnpocTpaHeHus, 00bEM TOJIOBHOIO MO3ra, 00pa3 >KU3HU, OPYIH.

YenoBeyeckue pacbl. OCHOBHbIE  OOJBIIME  pachbl:  €BPOINEOUIHAS
(eBpasmiickasi), = Herpo-aBCTpajioujHasi  (dPKBaTOpHaJIbHAs),  MOHTOJOMIHAS
(a3maTcko-amepukaHckas).  YepTsl  NPUCHOCOOJEHHOCTH  MpeACTaBUTENEH
YEJIOBEUYECKUX Pac K YCIOBHUSIM CYIIECTBOBaHUSA. EAMHCTBO 4eNOBEYECKHX pac.
Kputuka pacusma.

JdeMoHcTpanum:

[Toptpetsr: ®@. Penu, JI. Ilactep, A. . Onmapun, C. Mwuiep, I'. FOpu, Y.
JlapBuH.

Tabnuuel u cxembl: «Bo3uukHoBeHue CoiHEYHOW cucteMbly, «Pa3Burtue
opraHuyeckoro mupa», «PactutenpHas KkieTtka», <COKWMBOTHas  KIETKay,
«IIpokaprornueckas kieTka», «COBpEMEHHAas CHCTEMa OpPraHUYECKOTO MHPay,
«CpaBHEHHE AaHATOMUYECKHUX YEPT CTPOCHUS YeNIOBEKa W UeJIOBEKOOOpa3HbIX
00e3bsin», «OCHOBHBIE MecCTa TMaJCOHTOJOTMYECKHMX  HAXOJOK  IPEJIKOB
COBPEMEHHOI'0 4YeJloBeKay», «JlpeBHeumue moam», «JpeBHue mroam», «llepBbie
COBPEMEHHBIE JII0JIN», «HET0BEYECKUE PACHD.

O6GopynoBanue:  mMymsbku  «[IpoucxoxxaeHnne — denoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHAEPTAJIblla, KPOMAHBOHIIA), CJICTIKU WIH
M300pKEHUS KaMEHHBIX OpYAMH TEepBOOBITHOIO 4YeloBeKa (KaMHU-YOMIEPHI,
pyOumna, ckpebma), TeoXpoHoJorhyYeckass Tabnuma, KoJutekius «DopmMbl
COXPaHHOCTHU UCKOIAEMBIX )KUBOTHBIX U PACTEHUW.

JlabopaTopHble U MpakTHYecKHe PadoThI:

[IpakTrueckast padora Ne 1. «/3ydeHre MCKOMAEMbIX OCTAaTKOB PACTEHUH U
KUBOTHBIX B KOJUIEKLIUSIX).

DKCKypcusi «IBOJIOIMUS OPraHUYECKOro Mupa Ha 3emie» (B €CTeCTBEHHO-
Hay4HbBIM WJIK KpaeBeIUECKUI My3eil).

Tema 3. Opranu3mMsl U OKpYysKawiuas cpeaa.

DKOJIOrusl KaKk HayKa. 3aJjaui U pa3ieibl SIKOJIOTuU. MeToIbl SKOJIOTHYECKUX
HCCJIEIOBAaHUM. DKOJOTMUYECKOE MUPOBO33PEHHUE COBPEMEHHOTO YEJIOBEKA.



Cpenpl oOuTaHUsT OPraHU3MOB: BOJIHAsA, HA3€MHO-BO3JYyILHAas, MOYBEHHAs,
BHYTPHOPTraHU3MEHHAS.

Okonornyeckue (¢akropel. Krnaccudukanus >SKoJOrudeckux (akTopoB:
abuoTuyeckue, OMOTHYECKHME M AaHTPOINOreHHbIe. JlefCTBHE 3KOJIOTMYECKUX
(haKTOpOB HAa OPTaHU3MBL.

Abuotnueckune (akTopbl: CBET, TEMIEPATYpPa, BIAKHOCTh. DOTONEPHOIU3M.
[Ipucnocobnenust  OpraHM3MoOB K  JEWCTBHIO  aOMOTHYECKHX  (DAKTOPOB.
buonornueckue puTMmsI.

buornueckue (bakTopBhl. Bunpl OMOTHYECKUX B3aMMOJICICTBUN:
KOHKYPEHIIUS, XUIIHUYECTBO, CUMOM03 U ero ¢opmsl. [lapazurusm, koomnepaius,
MYyTyalau3M, KOMMEHCadu3M (KBapTHUPAHCTBO, HaXJIEOHMYECTBO). AMEHCAIIU3M,
HeUTpanu3M. 3HayeHue OMOTHYECKHX B3aWMOACHCTBUU ISl CYIIECTBOBAHUS
OpraHU3MOB B MPUPOHBIX COOOIIECTBAX.

DKOJIOTUYECKUE XapaKTEPUCTUKU momyisuud. OCHOBHBIE MOKa3aTelu
NOMYJSIUU: YUCIECHHOCTh, IUJIOTHOCTh, POXKJIA€MOCTh, CMEPTHOCTb, MPHUPOCT,
murpanus. J{lnHaMuka 4ucIeHHOCTH MOMYJISAIUHA U €€ PEryIIsIIus.

JdeMoHcTpanum:

[Toptpetsi: A. I'ymGonbar, K. ®@. Pynbe, O. ['ekkens.

Tabnmuuel 1 cxembl: kapra «lIpupoansie 30HbI 3eminy», «Cpeabl oOUTaHUS
opraHu3moBy», «®oronepuoanzm», «llonmymanum», «3aKOHOMEPHOCTH poOCTa
YHUCJIICHHOCTHU NOMYJISAIUU HHOY30puu-Tyhenbkny, «[lumieBsie nemnmy.

JlaGopaTopHble M MpaKTH4YeCKUE PA0OThI:

Jlaboparopnas pabora Ne 3. «Mopdomoruyeckne 0COOEHHOCTH pacTCHUHN U3
Pa3HBIX MECT OOUTAHUSI.

JlabopatopHas pabota Ne 4. «BnusiHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB
KoJeycay.

[Ipaktuueckas padota Ne 2. «Iloacy€T MIOTHOCTH MOMYJISIUNA Pa3HBIX BUIOB
PaCTEHUI.

Tema 4. Coo01iecTBa M 3K0JI0THYECKHE CHCTEMBbI.

Coo0miectBo opraHu3mMoB — OuorieHo3. CTpyKTypbl OWOIIEHO3a: BHIOBas,
MpocTpaHCTBeHHas, Tpoduueckas (mumieBasi). Bunbi-momunantel. CBsi3u B
OuoIeHose.

Okonornyeckue cuctembl (dkocuctemsbr). [loHsitme 00 »sKocucreMe u
ouoreoneHoze. DOyHKIUOHAIbHBIE KOMIIOHEHTBI JKOCHCTEMBI: TPOJYIECHTHI,
KOHCYMEHTBI, peAyleHTbl. KpyroBopoT BEHIECTB U MOTOK 3HEPIHMH B IKOCUCTEME.
Tpoduueckue (muIIEBBIE) YPOBHU JKOCHCTEMBI. [luIneBble 1€MW U  CETH.
OcCHOBHBIE TIOKa3aTeNW SKOCHUCTEMBI: OHOMacca, MPOAYKLHUSA. DKOJOTHYECKHE
MUpPaMUJIbl:  TPOAYKIUMU, YHUCIECHHOCTH, Ouomaccel. CBoOMCTBA HKOCUCTEM:
YCTOMYUBOCTb, CAMOPETYISALMS, pa3Butue. CyKueccusl.



[Ipuponnbie PKOCUCTEMBI. DKOCUCTEMBI 03EP M PeK. DKOCUCTEMA XBONHOTO
WJIM [IKAPOKOJMCTBEHHOIO JIECa.

AHTpPOIIOr€HHbIE ~ DKOCHUCTEMBI.  ATpPO3KOCHCTEMBI.  YPOO3IKOCHUCTEMBI.
buonoruyeckoe u X031MCTBEHHOE 3HAUEHHUE arpOIKOCUCTEM U YPOOIKOCHCTEM.

buopazHooOpaszue kak (akrop ycToMuMBOCTH »dKocucteM. CoxpaHeHue
OMOJIOrMYECKOT0 pa3HOOOpa3us Ha 3emiie.

VYuenue B. U. Bepuanckoro o 6uocdepe. ['panuiipl, coctaB U CTPYKTypa
ouocdepnl. JKupoe BemectBo u ero Qgynkuuu. OcobeHHocTH OHOcPepsl Kak
r100anbHOM JKOCUCTEMBI. J[MHaMUYeckoe paBHOBeCHE M OOpaTHas CBsI3b B
o6uocdepe.

KpyroBopoTs! BelecTB 1 OMOT€OXUMHUUECKHE IUKIIBI 3JIEMEHTOB (yriiepoa,
azora). 30HaNbHOCTh Ouochepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoseyecTBO B Orochepe 3emiu. AHTpONOreHHbIe U3MEHEeHUs B Ouocdepe.
['mo6anbHbIE 2KOJIOTHYECKHE MPOOJIEMBI.

CocyiiecTBoBaHue IPUPOJIBI u 4eJI0BEYECTBRa. Coxpanenue
O6unopazHooOpasusi Kak OCHOBa ycToiunBocTH Onocdepsl. OCHOBA PaIOHAIBLHOTO
yIOpaBJiICHUs TMPUPOAHBIMH pecypcaMH UM UX HCHoJIb30BaHue. JlocTmkeHus
OMOJIOTMH ¥ OXpaHa MPUPOIBI.

JdeMoHcTpanum:

IToptpetsr: A. JIxx. Tencnu, B. H. Cykaués, B. U. Bepuaackuid.

Tabnuuel u cxembl: «[lumessie nenu», «bHUOIEHO3: COCTAaB U CTPYKTYpay,
«IIpuponnbie coobmiectBay, «llenu nutanus», «IKoJoruyeckas MHUPAMUTIAY,
«buocdepa n yenoBek», «IKOCUCTEMA MIUPOKOIUCTBEHHOTO JIecay, « IKOCUCTEMA
XBOMHOro  Jjeca», «buoreHnos BogoéMa», «ArporeHo3», «lIpumepHbie
AHTPOIIOTCHHBIE  BO3JACUCTBUS Ha IpupoAy», «BaxHeWmume HUCTOYHUKHU
3arpsi3HEHMsI BO3/lyXa U TPYHTOBBIX BOA», «[louBa — BakHeMIIas cocTaBistoas
ouocdeprry, «DakTopbl Aerpaganun mouBy», «IlapHukoBsiii 3gdhexT», «DaKkTopsI
pPaANOaKTHUBHOTO 3arpssHeHust Ouocdepr», «OOmas cTpykrypa Ouochepsn,
«Pacnpoctpanenune xu3Hu B Oumochepe», «O30HOBBIM 3KpaH Ouocheps»,
«KpyroBopoT yriepona B 6uochepe», «KpyroBopoT a3oTa B mpupoie».

O6opynoBanue: Mojaenb-amukanus «Tunudaable OUOIEHO3bI», TepOapwHii
«PactuTtenpHbIe COOOIIECTBAY, KOMUICKIIMN «broreHo3y, «BpeauTenu BaxkHEHITUX
CEIbCKOXO3IMCTBEHHBIX KYJIbTYp», TepOapud U KOJUIEKUUM pACTeHUH U
KUBOTHBIX, TIPUHAJICKAIINE K PA3HBIM SKOJOTHYECKHM TPYIIaM OJHOTO BH/IA,
Kpacnass kuura Poccuiickoit ®enepaunu, u300pa)xKeHUss OXpaHSAEMbIX BHUIOB
pacTeHUl U )KUBOTHBIX.



IIJIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
BHUOJIOI'MA HA BA3OBOM YPOBHE CPEJTHEI'O OBIIEI'O
OBPA3OBAHUA

Cornacio ®I'OC COO, ycraHaBiMBalOTCAd TpeOOBaHUS K pe3yJbTaTaM
OCBOCHHUSI  OOydYalolIUMHCS MporpaMM  cpeaHero oOmero  00pa3oBaHUS:
JMYHOCTHBIM, METAMIPEIMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JNMYHOCTHBIX pE3ylbTAaTOB OCBOCHUS mIpeaMera «buosorus»
BBIICJICHBI CJIEAYIOIINE COCTABJISIIONINE: OCO3HAHKHE OOYUYaIOIIMMUCS POCCUUCKOM
rpakJaHCKON MJIEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTUIO, CAMOCTOATEIILHOCTH
U CaMOONPEJACJICHUIO, HaJuyue MOTHBAMM K OOy4YeHUIO  OHOJIOTHH,
I[eJICHANIPABIIEHHOE pa3BUTHE BHYTPEHHUX YOCXKJICHUN JUYHOCTH HA OCHOBE
KITFOUEBBIX IIEHHOCTEH W HCTOPUYECKUX TPATUIUA Pa3BUTHUS OMOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIOCOOHOCTh OOYYaKOIIMXCSl PYKOBOJICTBOBATHCS B CBOEH
NEATEIbHOCTA 1LIEHHOCTHO-CMBICJIIOBBIMU  YCTAaHOBKAMU, TMPUCYIIUMHU CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHUs, HAJIUYHUE OSKOJOTHYECKOTO IPaBOCO3HAHMS,
CITOCOOHOCTH CTaBUTH LIEJIM U CTPOUTH KU3HEHHBIC TUTAHBI.

JInyHOCTHBIE pe3yJIbTAaThl OCBOCHUS IMpeameTra «buosiorus» ITOCTUraroTCs B
€IUHCTBE YYeOHOW W BOCIHUTATECIBHOW JIESITCIHPHOCTH B COOTBETCTBUU C
TPAIULIMOHHBIMUA POCCUUCKUMU COIIMOKYJIbTYPHBIMH, HICTOPUYECKUMHU U JTYXOBHO-
HPaBCTBEHHBIMHU IIEHHOCTSIMH, MPUHITBIMU B OOIIECTBE IMpaBUJIaMH U HOPMaMH
MOBEJICHUS W CIOCOOCTBYIOT IIpoIieccaM CaMOIIO3HAHHS, CAMOBOCTIMTAHUS U
CaMOpAa3BUTHS, PA3BUTUS BHYTPEHHEH TMO3UWLUMM JUYHOCTH, MATPUOTU3IMA,
YBOKEHUS K 3aKOHY M IPABOIMOPAJKY, YEJIOBEKY TpyJa M CTapuieMy MOKOJEHHUIO,
B3aMMHOI'O YBa)KCHHMsI, OCpPEKHOTO OTHOIICHHUS K KYJIBTYPHOMY HACIEIUI0 H
TpaJIuMsIM MHOTOHAIMOHAJIIbHOTO Hapoaa Poccuiickont denepanuu, npupoae u
OKPY’KAIOIIEH Cpee.

JIndHOCTHBIC pe3yJbTaThl OCBOCHUSA ydeOHOro mpeamera «buomaorusy»
JOJDKHBI OTPakaTh TOTOBHOCTH M CIIOCOOHOCTH 00YYAOIIMXCSI PYKOBOJICTBOBATHCS
chopMUpOBAaHHOKW BHYTPEHHEHW IIO3UIIMECH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpHUEHTAllMN, TIO3UTUBHBIX BHYTPEHHUX  YOEXKJICHUW, COOTBETCTBYIOIINUX
TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIECTBa, PACHIMPEHHUE >XU3HCHHOTO
ONbITa U OMNbITa ACATEIBHOCTH B IMPOIECCE peaau3allii OCHOBHBIX HalpaBJICHUN
BOCHHUTATEIBbHOM JICATSILHOCTH, B TOM UHMCJIC B YACTH:

1) rpaskIaHCKOr0 BOCIMTAHMSI:

c(hopMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00yJaIOMIeTOCs Kak aKTUBHOTO 1

OTBETCTBEHHOTO YJI€HAa POCCUMCKOTO OOIIECTBA;



OCO3HAHUE CBOMX KOHCTUTYLIMOHHBIX MpaB M OOS3aHHOCTEH, yBa)Xe€HUE
3aKOHA U MIPABOIOPSJIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOM JESITEIbHOCTH TIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU Y4YEOHBIX W MO3HABATEIbHBIX 3aJlay, BHIMIOJHECHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMpENENsATh COOCTBEHHYIO TIO3UIIMIO IO OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM KM3HU U OOBSACHATD €€;

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBHUS JIFOJEH C Pa3HBIMU YOCXKICHUSMU, KYJbTYPHBIMHU IIEHHOCTSIMU U
COLMAJIBHBIM TTOJI0)KEHUEM;

FOTOBHOCTh K COTPYJIHUYECTBY B MPOILECCE COBMECTHOTO BBIMIOJHECHUS
y4eOHBIX, T[I03HABaTEJbHBIX M HCCIEIOBATEIbCKUX 3a7a4, YBaKUTEIbHOTO
OTHOIIIEHUSI K MHEHHUIO OINIMOHEHTOB IMpPU OOCYXKJIECHHH CIHOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COJEPIKAHUS;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU JI€SITEIbHOCTH;

2) NIaTPUOTHYECKOI0 BOCTIMTAHUSA:

c(hopMUPOBAHHOCTH POCCUUCKOU CPaKTaHCKOMN UJICHTUYHOCTH,
NaTpUOTU3MA, YBaXXEHHUS K CBOEMY Hapojay, YYBCTBA OTBETCTBEHHOCTH NEPE]
Ponunou, ropmoctu 3a cBOM Kpau, CBOX PoawHy, CBOM S3bIK U KYJIBTYPY,
IIPOIIIOE U HACTOsIIEE MHOIOHAMOHAIILHOIO Hapoaa Poceuu;

LIECHHOCTHOE OTHOIIEHUE K IIPUPOJHOMY HACIIEIUIO U NIAMSITHUKAM IIPUPOJIBI,
NOCTVKEHUSIM Poccnn B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATHh BKJIAJ POCCHHCKUX YYEHBIX B CTAaHOBICHHE U
pa3BuTHE OWOJIOTHMH, TOHHUMAaHUS 3HAYCHHA OWOJOTMM B TO3HAHUU 3aKOHOB
IPUPOJIBI, B KU3HU YEJIOBEKA U COBPEMEHHOI0 00IIECTBa;

uaeitHas yOeXKIEHHOCTh, TOTOBHOCTh K CIyKeHHMIO W 3ammre OTteuecTsa,
OTBETCTBEHHOCTH 32 €T0 CyIb0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSL:

OCO3HAHUE JYXOBHBIX EHHOCTEN POCCUMCKOr0 HApOAa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUIECKOTO MTOBEACHMUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIE PEIICHHS,
OPHUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBbI U LIECHHOCTH;

OCO3HaHKE JINYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYMBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOLIEHHWE K CBOUM POJMTEISAM, CO3/IAHUIO CEMbU Ha OCHOBE
OCO3HAHHOTO TMPHUHATHS [EHHOCTENM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauusiMHu Hapo0B Poccuu;

4) 3cTETHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYasi 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOILICHUI;



IIOHUMAHUE YMOLMOHAJIBHOTO BO3JACUCTBUS JKUBOU IPUPOABI U €€ LIEHHOCTH;

FOTOBHOCTh K CaMOBBIP@&KEHUIO B PAa3HBIX BUJAX HCKYCCTBA, CTPEMIICHUE
MPOSIBJISITh KAYECTBA TBOPUYECKOMN JTMYHOCTH;

5) ¢usuyeckoro BocnuTraHus, GopMHUPOBAHHMSA KYJbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0JIArONOJIyYHs:

NOHMMAHUE U peanu3alus 370pOBOro M 0Oe30MacHOro o0pasza KHU3HU
(3mopoBoe  muTaHUE, COOJIIOJICHWE TUTMEHUYECKUX TMpaBUI U HOPM,
cOaJTaHCUPOBAHHBIN PEXUM 3aHATUH U OTAbIXa, peryispHas ¢uzndecKas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOI'O M KOMIIETEHTHOT'O OTHOIICHHUS K
coOCTBEHHOMY (DU3UYECKOMY U NMCUXUUECKOMY 370POBbIO;

MOHMMAaHWE UEHHOCTU TMPABWJI HMHIAMBUIYAIbHOTO W  KOJJIEKTUBHOTO
0€30MacHOr0 MOBEJACHUS B CUTYAIIUX, YTPOXKAIOIIUX 370POBBIO U KU3HU JTIOJIEH;

OCO3HAHUE TMOCIEICTBUN M HENPHUATHUS BPEIHBIX NMPUBBIUEK (yMOTpeOiIeHus
AJIKOT0JIsl, HAPKOTUKOB, KYPEHHSI );

6) Tpy10BOr0 BOCIIMTAHMS

TOTOBHOCThH K TPYly, OCO3HAHUE IICHHOCTH MacTepPCTBa, TPY10It00u¢E;

FOTOBHOCTh K AaKTHUBHOW JESTEIBHOCTH TEXHOJOTMYECKON W COLMaIbHOU
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH M CAMOCTOSITEILHO
BBINIOJIHSTh TAKYyIO AE€SATEIbHOCTD;

UHTEpEC K pa3lnyHbiM cepaM MpoPpecCHOHANBHON AESTEIbHOCTH, YMEHHE
COBepIlIaTh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud ©  Peaiu30BBIBATH
COOCTBEHHBIE )KM3HEHHBIE TUIaHBI;

TOTOBHOCTh W CIOCOOHOCTh K O0Opa3oBaHMIO M CaMOOOpa30BaHUIO Ha
MPOTSXKEHU U BCEU JKU3HU,

7) 3K0JI0THYeCKOTr0 BOCIIUTAHUS:

AKOJIOTHYECKH II€J€CO00pa3HOe OTHOIIEHHWE K MPUPOJIE KAaK HCTOUYHUKY
KU3HU Ha 3emJie, OCHOBE €€ CyIleCTBOBaHUS;

MOBBIIIICHUE YPOBHS JKOJOTHYECKOW KYIbTYyphl: TPHOOPETCHHE OTBITA
IUITAHUPOBAHUSI TIOCTYNIKOB W OIEHKM HUX BO3MOXHBIX TOCIEACTBUU IS
OKPY’KAIOIIEH CPEBI;

OCO3HAHUE TJ00ABHOIO XapakTepa SKOJOrMYeCKUX MpoOJeM U MyTed HuX
pELICHUS;

CIIOCOOHOCTh HWCIOJIB30BaTh MPUOOpPETaeMble TPH U3YYCHUH OUOJIOTUH
3HaHMSI W YMEHUS TPU PEHICHHH TPoOJIeM, CBS3aHHBIX C PAIMOHAIBHBIM
MPUPOJIONONIb30BaHMUEM  (COOJIOJICHHE  MpaBWI  TMOBEACHUS B  MPUPOJE,
HaNpaBJICHHBIX HA COXPAHECHHE DPABHOBECHS B JKOCHCTEMAX, OXpaHy BHUJOB,
aKocHUCTeM, Orochepsl);



AKTMBHOE HENPUATUE JEUCTBUK, NPUHOCALIMX BpEd  OKPYKAIOIIEH
MPUPOAHON Cpefie, YMEHHE NPOTHO3UPOBATH HEOJArONMPHUSATHBIC 3KOJOTHUCCKHE
MOCJIC/ICTBUS MPEANPUHUMAEMBIX ICUCTBUN U TIPEIOTBPAIIATh HX;

HaJMYHUE PA3BUTOTO HKOJIOTHYECKOTO MBIIUICHHSI, SKOJIOTHICCKON KYIbTYPHI,
OTbITa JeSATEITHHOCTH DKOJIOTUYECKOM HAIPaBJICHHOCTH, yYMCHUS
PYKOBOJICTBOBAaThCSI UMM B TI03HABATEIbHON, KOMMYHHUKATHBHOW W COIMAIBLHOMN
MIPAKTUKE, TOTOBHOCTH K YYaCTHUIO B TIPAKTUYECKON NEATCILHOCTH SKOJOTHICCKON
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHUSA:

c(hOpPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMCHHOMY
YPOBHIO Pa3BUTHS HAayKH M OOIIECTBCHHOW INMPAKTUKH, OCHOBAaHHOTO HA JUAJIOTe
KYJbTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJMUKYJIBTYPHOM MHUPE;

COBEPIIICHCTBOBAHHUE SI3BIKOBOM M YHUTATEIBCKOW KYJIBTYpBl KaK CpPEJICTBA
B3aMMO/ICHCTBHS MKy JIFOJIBMH ¥ TIO3HAHUS MUPA;

NOHMMaHWe crenuuKkn OWOJOTMM KaKk HayKH, OCO3HaHUs e€ poju B
(GbOpMHUpPOBAaHUHN PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUHU IIEJI0CTHOTO
NpEeJICTaBlICHUsT 00 OKPY)KAIOIIEeM MHpE KaK O CIAMHCTBE NMPHUPOIBI, YCIOBCKA W
oOmecTBa, B IO3HAHWHM TPHPOJHBIX 3aKOHOMEPHOCTEH M pEIICHUH NPoOJIeM
COXPaHEHUS IPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAYUMOCTH OMOJIOTHU JJII COBPEMEHHOW IMBUIIU3AIINM:
oOecrieyeHus: HOBOT'O YpPOBHS PAa3BUTHS MEIUIMHBI, CO3/JaHHE MEPCHEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pelaTh  pecypcHble  MpoOJeMbl  pPa3BUTHS
YeJIOBEYECTBA, NIOMCKA MyTel BBIXOJA U3 INIO0ATBHBIX IKOJOTHUECKUX MPOOIEM U
oOecrieueHusi  Tmepexoja K  YCTOWYMBOMY  DPAa3BUTHUIO,  PAIMOHAIBLHOMY
UCIIOJIb30BAHUIO TMPUPOJTHBIX PECYpCcOB U (POPMUPOBAHUIO HOBBIX CTAaHIIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWHW OWOJOTHYECKUX 3HAHMM B LEJIAX
MOBBIIICHUS OOIIeH KyNbTYphl, €CTECTBEHHO-HAy4HOW TpPaMOTHOCTH, Kak
COCTaBHOW YacTH (DYHKIIMOHAIBLHON TPaMOTHOCTH OOyYarOMMXCs, (HOPMHUPYEMO
MIPY U3y4YCHUU OMOJIOTHH;

MOHMMAaHHUE CYIIHOCTH METOJIOB MO3HAHMUSI, UCIOJIb3yeMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJIb30BaTh TIOJydaeMble 3HAHUS [JIs aHaiu3a u
OOBSICHEHHS SIBIICHUN OKPYKAIOMIETO MHUpPA U MPOUCXOASAIINX B HEM U3MCHECHHI,
yMEHHE JeJaTh OOOCHOBAaHHBIC 3aKIIOYEHUS HAa OCHOBE HAy4YHBIX (AaKTOB U
MMEIOIINXCS JaHHBIX C IENIbI0 TIOYYEHHS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENBHO HCIIONh30BaTh OMOJOTHYECKUE 3HAHUSA IS
penIeHus Mpo0OJieM B peabHBIX )KH3HEHHBIX CUTYAIUsX;

OCO3HAHWE IIEHHOCTH HAYYHOM JESATEIHHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOCKTHYIO M HCCIIEIOBATEIIBCKYIO ACATEIPHOCTh HHANBUIYAIBHO U B TPYIIIIE;



TOTOBHOCTh M  CIOCOOHOCTh K  HENPEPHIBHOMY  OOpa30BaHUIO H
caM000pa30BaHUIO0, K AKTUBHOMY IIOJIYYEHHUIO HOBBIX 3HAaHUU MO OHMOJOrMU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTIMU.

METAINIPEIMETHBIE PE3YJIbTATHI

MeranpenMeTHbIE pe3yibTaTbl OCBOCHUSA y4yeOHOro mnpeamera «buosorus»
BKIIIOYAIOT: 3HA4YUMble i1 (POPMUPOBAHUS MHUPOBO33PEHUA OOyHarOUIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOILEHAYUYHbIE MOHATHS, OTpaKarollue
LEJOCTHOCTh HAYYHOW KapTUHBI MHUpa M CHeUUPHUKY METOJOB IO3HAHMS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BEILEeCTBO, SHEPIHsl, SIBJIIEHUE, MpOIlecc,
cUCTeMa, Hay4yHbIM (akT, NPUHIMII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs,
UCclieloBaHue,  HAONMIOJeHUWEe,  HU3MEpPEeHHe,  OKCIEPUMEHT U JAPYTHX),
yHUBEpCaJIbHbIE y4eOHble JeHCTBUA (MO3HABaTeNIbHbIE, KOMMYHHUKATHBHBIC,

PETYISITUBHBIE), oOecreynBaroIre dbopmupoBaHue (G yHKIMOHATBHOM
IPaMOTHOCTH M COI[MAIBHOM KOMIETEHIMH O0O0yYaroumxcs, CHOCOOHOCTb
oOyyaroumxcs UCIIOJIb30BaTh OCBOEHHBIE MEXAUCIUIUIMHAPHBIE,

MHUPOBO33PCHUYCCKUE 3HAHWUSA W  yHHBEpPCAJIbHBbIC ydeOHBbIC JCHCTBUS B
IT03HABATEJILHOW M COLIMAJIbHOM MPAKTUKE.

MeranpenMeTHble pe3yJbTaThl OCBOCHMsI IPOTpaMMbl CpeIHEro oOIIero
00pa3oBaHUs TOHKHBI OTPaXkKaTh:

OBiagenue YHUBEpPCATbHBIMH yYueOHbIMH MO3HABATEJLHBIMH
JEeUCTBUSIMMU:

1) 6a30Bble JJOrHYECKHe TeCTBHS:

CaMOCTOSITEILHO  (OPMYJNIMPOBaTH W aKTyallu3UpOBaTh  MPoOJIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh TNPU OCBOCHUM 3HAHUW TPUEMBI JIOTHYECKOTO MBIIIICHUS
(amanu3a, cUHTE3a, CpaBHEHMsI, KilaccupUKaIi, 0000IICHUS ), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX TOHATUH (BBIACIATh MX XapaKTepHbIC MPHU3HAKH, YCTaHABINBATH
CBSI3U C IPYTUMH IIOHATHSIMH);

OTIpENeNATh IIeNM JACATEILHOCTH, 3ajaBas TMapamMeTpbl W KPUTEPUU HX
TOCTHXKCHUS, COOTHOCHTD PE3YJIbTAThl ICITEIHBHOCTH C TTOCTABICHHBIMH LIEIISIMHU;

UCITOJIH30BaTh OMOJIOTHYECKUE IMOHATHS ISl 0OBSICHEHUS (PAKTOB U SBICHUUN
YKABOU IPUPOJBI;

CTPOHUTH JIOTHYECKHWE PaCCyXJICHHS (MHAYKTHUBHBIC, JCAYKTHBHBIC, IO
AQHAJIOTHH), BBIABIATH 3aKOHOMEPHOCTH W TPOTHBOPEYHMS B paccMaTPHBAEMBIX
SBIICHUAX, (DOPMYJIHUPOBATH BBIBOJIBI U 3aKIIOUCHHS;

PUMEHSTH CXEMHO-MO/IE€JIbHEIE cpeacTBa JUIS IpeACTaBICHUS
CYIIECTBEHHBIX CBS3€H M OTHOIICHHWHA B M3y4aeMbIX OMOJIOTHYECKHX OOBEKTaX, a
TaKkKe  MPOTUBOPSUYMH  pa3sHOro  poja,  BBIIBICHHBIX B Pa3IUYHBIX
MH(POPMAIIMOHHBIX HCTOYHUKAX;



pa3palaThiBaTh IJIaH PEIICHUS MPOOJIEMBI C YYETOM aHAIN3a HUMEIOIIUXCS
MaTepHATbHBIX M HEMAaTepUATbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHBBI B IEATEITLHOCTh, OIICHUBATH COOTBETCTBHUE PE3YIHTATOB
IIEJISIM, OIICHUBATh PUCKH TOCIEACTBUHN JACSITCIBHOCTH;

KOOPJIWHUPOBATh M  BBHINOJHATH pabOTy B  YCIOBHAX PeaTbHOTO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HECHHBIX TIPOOJIEM.

2) 06a30BbIe HCCJIEA0BATEIbCKUE TeHCTBUA:

BJIQ/ICTh HABBIKAMU YYCOHO-UCCIICIOBATEIbCKOW M TPOCKTHOW JIEITEIILHOCTH,
HaBbIKAMU  pa3pelieHus Mpo0JjeM, CIOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSTEILHOMY ITOUCKY METOJIOB PEIICHUS MTPAKTHYCCKUX 3aa4, IPUMEHEHUIO
Pa3TUYHBIX METOJIOB TTO3HAHUS;

UCIIOJIb30BaTh PA3JIMYHBIC BHUABI JICATCIBHOCTH 110 TOJYYCHHIO HOBOTO
3HAaHMS, €r0 HHTEPHpETaldH, NPEeoOpa30BaHMI0 W TNPHUMCHCHHIO B YYCOHBIX
CUTYaIlUsSX, B TOM YHCJIC TIPU CO3/IaHUN YI€OHBIX U COITMATBHBIX MPOCKTOB;

(dbopMHUpOBaATh HAYYHBIN THI MBIIUICHHS, BJIaJICTh HAYIHOH TEPMHHOJIOTHCH,
KJTIOYEBBIMU TTOHSITUSIMU U METOJIaMH;

CTaBUTh H (HOPMYJIUPOBaTh COOCTBEHHBIC 3aJa4yd B 0Opa3oBaTeIHLHOU
NS TENBHOCTU U )KU3HEHHBIX CUTYaIUsX;

BBISIBJISITh MIPUYMHHO-CJICJCTBEHHBIE CBSI3M M aKTyaJU3MpOBaTh 3a/auvy,
BBIIBUTATh THUMOTE3y €€ pelIeHUs, HaXOAUTh apryMEHThI IS JI0Ka3aTeIbCTBa
CBOMX YTBEP)KIICHUM, 3a/1aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATH TIOJIYYEHHBIE B XOJE pEIICHUs 3aJaddl  Pe3yJbTaThl,
KPUTHYECKHU OIICHUBATh MX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSAX;

J1aBaTh OLICHKY HOBBIM CUTYaIlUsIM, OIICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIIECTBIISITh IEJICHANPABICHHBIA TMOUCK TEPEHOCa CPEACTB U CIOCOOOB
JEHUCTBUS B TPO(PECCUOHATIBHYIO CPENY;

yYMETh TEPEHOCUTh 3HAHHUS B IMO3HABATEIBbHYIO M TMPAKTUUYECKYIO OO0JacTH
KU3HEEATETHLHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTeH;

BBIIBUTATh HOBBIC WJCH, MpeJiaraTb OpUTHHAIBHBIC MOJXOAbl U PEIICHHS,
CTaBUTH IPOOJIEMBI U 33]1a4H, TOMyCKAIONINE aTbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ uHpopMaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHHUKAX MHPOpMaIHH (TEKCTE Y4eOHOTO
MocoOusi, HAYYHO-TIOMYJIAPHOW JUTEpaType, OUOIOTHYECKHX CIIOBApSAX U
CIIpaBOYHUKAX, KOMIBIOTEPHBIX 0Oa3ax NMaHHBIX, B VHTepHETE), aHANIM3UPOBATH
HH(OPMAITIIO Pa3IMYHBIX BUIOB U (OPM MPEACTABICHUS, KPUTHICCKH OICHUBATH
e€ JTOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTD;



(opMyIHpOBaTH 3aMpPOChl U NPUMEHITh PA3JIMYHbIE METOABI NMPHU TOUCKE U
otOope Ouonornueckoi MHGOpMaALUU, HEOOXOUMON ISl BBIMOJHEHUS! y4EOHBIX
3ajay;

MpuoOpeTaTh OMNbBIT HCMHOJIB30BaHUA HH(OPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATh KYJIbTYpPY aKTUBHOI'O MCIIOJb30BaHUS Pa3IUYHbIX
MTOMCKOBBIX CUCTEM;

CaMOCTOSATENIbHO ~ BBIOMpATh  ONTHUMaNbHYIO  (GOpMY  MIpPEACTaBICHUS
Oouonornyeckoil nHbopmauu (cxemMbl, rpaduKk, UArpaMMbl, TaOIHIIbI, PUCYHKH
" 1ipyroe);

UCIIOJIb30BaTh HAY4YHBbIM $3bIK B KauyecTBE CpeAcTBa Npu paboTe C
Ouonornyeckoil HMHPOpMaLMEN: TPUMEHATh XUMHUUYECKHe, (u3nyeckue W
MaTEeMaTUYEeCKUE 3HAKM W CUMBOJBI, (HOpMYJbl, abOpeBHaTypy, HOMEHKIATYpY,
UCIIOJIb30BaTh M MpeoO0pa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CpEICTBa
HaTJISTHOCTH;

BJIAJ€Th  HABBIKAMH  pACO3HABaHUS U 3alUTBl  WH(OpMAaINH,
MH(GOPMAIIMOHHON 6€30MaCHOCTH JTUYHOCTH.

OBJaieHNe YHUBEPCAJTbHBIMM KOMMYHUKATUBHBIMHU JI€iiCTBUSIMH:

1) obmenue:

OCYIIECTBIISITh KOMMYHUKAILIUK BO BCeX cdepax KU3HHU, AKTUBHO y4aCTBOBAThH
B JIMAJIOT€ WM TUCKYCCHU IO CYIIECTBY OOCYKJTaeMOW TeMbl (YMEHHE 3a]1aBaTh
BOMPOCHI, BBICKA3bIBATh CYXKICHHS OTHOCUTEIBHO BBINOJIHEHUS IMpeasiaracMoi
3aJlayd, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTh MO3UIUNA APYTMX yYaCTHUKOB
JUanora wiv JUCKYCCHH);

pacno3HaBaTh HeBepOajdbHbIE CpencTBa OOIEHWs, MOHMMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HMKHOBEHUS KOH(DIMUKTHBIX CHUTYaIlHi,
YMETh CMSTYaTh KOH(MDIUKTHI U BECTU TIEPETOBOPHI;

BJIQJIETh PA3JIMYHBIMU CIIOCOOAMM OOIIEHUS W B3aUMOJCHCTBUS, MOHUMATh
HaMEPEHUS IPYTUX JIOJEH, MPOSIBIATh YBAKUTEIHLHOE OTHOIIEHUE K COOCCETHUKY
U B KOppeKTHOU popme hopMyITupoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO U JIOTMYHO M3JIaraTb CBOIO TOYKY 3PEHUSI C HCIOJIb30BaHUEM
A3BIKOBBIX CPEJICTB.

2) COBMeCTHAsI 1esITeIbHOCTh:

NOHUMAaTh U HMCHOJb30BaTh MPEUMYIIECTBA KOMAH/IHOW W WHIWBHUAYaJbHOU
paboThI U perIeHUH OMOTOTUYECKON MPOOIEMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX (hOPM B3aUMOACHCTBUS TP PEUICHUN yU4eOHOM 3a/1a4u;

BBIOMpATh TEMAaTUKy W METOJIbI COBMECTHBIX NEHCTBUU C Y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEHN Ka)KJIOT0 YieHa KOJIIEKTHUBA;

MPUHUMATh 1€ COBMECTHOM  JEATENbHOCTH, OpPraHu30BbIBATH U
KOOPJIMHUPOBATh JECUCTBUA IO €€ JIOCTHUXKEHUIO: COCTABJATH IUIAH JICHCTBHM,



pacupenensaTh poid ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYXAaTh pPE3yIbTaThl
COBMECTHOU paboThI;

OLICHMBATh KayeCTBO CBOETO BKJAJa M KAXKIOTO Yy4YaCTHUKA KOMaH/Abl B
o0l pe3yabTaT o pa3pabOTAHHBIM KPUTEPUSIM;

npeayiaraTb HOBBIE TPOEKTHI, OIEHWBATh HJAEH C TIO3UIIMHM HOBU3HBI,
OPUTHMHAJILHOCTHU, MPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBIISITh MMO3UTUBHOE CTPATErMUYECKOE TMOBEACHHE B PA3IMYHBIX
CUTYaIUsX, IPOSIBISATH TBOPUECTBO U BOOOPAKEHHUE, OBITH MHUITUATUBHBIM.

OBJaieHNe YHMBEPCAJIbHBIMY PeryJATHBHBIMY JIeHCTBUSIMU:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJIOTUYECKHE 3HAaHUS JUIsl BBISBICHUS NpoOJieM U UX
pelieHus B )KU3HCHHBIX U YUEOHBIX CUTYAIUSIX;

BbIOMpAaTh HAa OCHOBE OMOJOTMYECKUX 3HAHUN LEJeBble W CMBICIOBBIC
YCTAaHOBKH B CBOUX JICMCTBUSX M MOCTYIKaX MO OTHOIICHUIO K KUBOW IPHUPOJIE,
CBOEMY 3/I0POBBIO U 3/I0POBBIO OKPYKAIOIIUX;

CaMOCTOSITEJILHO OCYIIECTBISATh MO3HABATENBHYIO JESTENIbHOCTh, BBISABIATH
poOJIeMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIC 3a/1a4d B 00pa30BaTEIbHOM
JESATeIbHOCTH Y KU3HEHHBIX CUTYaIUsX;

CaMOCTOSITEJIbHO ~ COCTABJIATH IUTAH pEIIeHUs TNpodsieMbl €  Y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BOZMOXKHOCTEH U MPEATIOUTEHHif;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacHIMPATh paMKH Y4eOHOTO MpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

JieaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pEIICHHUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CIoCOOCTBOBaTh (POPMUPOBAHUIO M TPOSIBICHUIO IIMPOKOW JPYAUIUU B
pa3HBIX 00JIaCTIX 3HAHWW, ITOCTOSHHO IIOBBIIIATh CBOW 00pa3oBaTeIbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CUTYyallUsiIM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJIQJI€Th  HABBIKAMU  TO3HABaTEIbHOW  pediaeKkcHuu Kak  OCO3HAHMS
COBEpIIAEMbIX JCHCTBUA M MBICIUTENbHBIX MPOLECCOB, HX pE3yJIbTaTOB U
OCHOBaHWM, WCTOIB30BaTh MPHUEMBI peIIeKCUU ISl OIEHKUA CHUTYallud, BHIOOpA
BEPHOI'O PELIEHUS;

YMETh OLICHUBAaTh PUCKM W CBOEBPEMEHHO MNPUHUMATh PEIICHHS MO HX
CHUKEHUIO;

MPUHUMATh MOTHBBI M apryMEHThl APYTUX NpH aHAIU3€ PE3yIbTAaTOB
NEeATEeNIbHOCTH;



3) npuHsTHE Ce0S M APYTrUX:

MPUHUMATh ce0sl, IOHUMasi CBOM HEIOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX INPH AHAIN3E PE3YIbTATOB
NEATEIbHOCTH;

IpU3HABaTh CBOE MPABO U MPABO APYTHX HA OLIMOKHU;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C IO3ULUU APYTOro YEIOBEKA.

NPEAMETHBLIE PE3YJIBTATHI

[Ipeamernbie pesynbTathl ocBoeHus mporpammbl COO no Ouosnoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crielupuyeckue s yueoHoro npeamera «buosnorus»
Hay4HbIC 3HAHWS, YMEHHS U CIIOCOOBI JEUCTBUI O OCBOCHUIO, UHTEPIIPETALINU U
npeoOpa3oBaHUI0 3HAHUM, BUJBI JEATECIBHOCTH MO TMOJYYEHHUIO HOBOTO 3HAHUS U
NPUMEHECHHUIO 3HAHUM B Pa3JIMYHBIX YYEOHBIX CUTYyallUsAX, a TakKe B peallbHbIX
KU3HEHHBIX CHUTYyallusAX, CBS3aHHBIX ¢ Ouosorueir. B mporpamme mnpeameTHbie
pe3ybTaThl IPEACTABICHBI IO TOJaM 00yUYCHHS.

[IpenmeTHble pe3ynbTaThl OCBOEHUsA ydyeOHoro mpeamera «buonorus» ¢ 10
K1acce JOJKHBI OTPAXKaTh:

c(hOopMUPOBAHHOCTh 3HAHUW O MECTE M POJU OMOJOTHH B CUCTEME HAYYHOTO
3HaHMSI €CTECTBEHHBIX HayK, B (POPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOW KApTUHBI MUpa U HAy4YHOIO MHUPOBO33PEHHUSA, O BKJIAJAE POCCUHCKUX U
3apyOeKHBIX y4EHBIX-OMOJIOTOB B pa3BUTHE OWUONOTHH, (PYHKIIMOHATILHON
IPAaMOTHOCTH Y€JIOBEKA JJI PEIICHUS )KU3HEHHBIX 33/1a4;

YMEHHE pPacKpbIBaTh COJEpKaHHE OMOJOTHMYECKHX TEPMHUHOB U TOHATHA:
KU3Hb, KJIETKa, OpraHu3M, MeTabonm3M (0OOMEH BEIIECTB M TMPEeBpalICHUE
SHEPruu), TOMEOCTa3 (CaMOPETyJIslMs), YPOBHEBAsT OpraHU3alMs >KUBBIX CHUCTEM,
CaMOBOCIIPOU3BEAECHUE (PENPOIYKIIMS ), HACTIEACTBEHHOCTh, I3MEHYUBOCTh, POCT U
pa3BUTHE;

yMEHHE Wu3JaraTh OWOJOTUYECKUE TEOpHH (KJIETOYHAs, XPOMOCOMHas,
MyTallMOHHAsA, IICHTpajlbHAs JIOTMa MOJICKYJIApHOW Ouonorum), 3akoHbl (I
Menpens, T. Moprana, H. Y. BaBunoBa) u ydenus (0 meHTpax MHOTOOOpasus u
MIPOUCXOXKIEHUS KyJIbTYpHbIX pacTteHuid H. 1. BaBuiioBa), onpenensT rpaHULbI
UX OIPUMEHUMOCTH K )KMBBIM CUCTEMAaM;

yMEHHE BIAJETh METOJaMU HAYyYHOTO TTO3HAHUS B OMOJOTHU: HAOTIOIEHUE H
OMMCAHUE MUBBIX CUCTEM, IPOLIECCOB U SIBICHUW, OpPraHu3alus U MNPOBEJICHUE
OMOJOTUYECKOTO  OKCIEPUMEHTa,  BBIABM)KCHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXJIY HCCIEIyEeMbIMU BEIMYMHAMH, OOBSICHEHUE TOJYYEHHBIX
PE3yAbTATOB, WCIOJIb30BAHHBIX HAYYHBIX MOHSATUN, TEOPUH M 3aKOHOB, YMEHUE
JienaTh BBIBOJbI HA OCHOBAHUU MOJIYUYEHHBIX PE3YJIbTaTOB;

yYMEHHUE BBIACISITh CYHIECTBEHHBIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
AYKapUOT, OJHOKJIETOUYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTHU



MPOIIECCOB: OOMEHA BEIIECTB M MPEBpAIICHHUS SHEPTrUU B KIETKE, (OTOCUHTE3A,
IUTACTUYECKOTO M DHEPreTUYecKOoro oOMEHa, XEMOCHHTEe3a, MHTO03a, Meio3a,
OIJIOJOTBOPEHMS, PA3MHOKEHUsS, WHAMBHIYAIbHOTO pa3BUTHS OpraHu3Ma
(oHTOTEHER);

yMEHUE MPUMEHITh MOJyYeHHBbIC 3HAHUS I OOBSICHEHUS OWMOIOTHYECKUX
IIPOLIECCOB U SIBJIICHUM, U1l IIPUHATUSA NPAKTUYECKUX PELICHUN B IOBCEIHEBHOM
KU3HU C LeJbl0 oOecredyeHuss Oe30MacHOCTH CBOEro 30POBBS M 30POBbS
OKPY’KaOIIUX JIIO/IeH, COOMIOCHISI HOPM TPaMOTHOTO TMOBEJCHHS B OKPY KaIOIIeH
NPUPOJHON Cpeae, MOHUMAaHHE HEOOXOIUMOCTH WCIIONB30BAHUS JOCTHKCHUH
COBpEMEHHOW  OWONOTMH U OMOTEeXHOJNOTUH  JUIS  PalMOHAIBLHOTO
PUPOIOTIONH30BAHHS;

YMEHHE pemiaTh OJJIEMEHTapHble TEeHETHYeCKHe 3aJadud Ha MOHO- W
IUTUOPUHOE CKpPEIIMBAaHUE, CIETNIEHHOE HACJIeJOBAaHUE, COCTABIATH CXEMBI
MOHOTHOPHIHOTO CKPEIIMBaHUS ISl TIPEJCKa3aHus HACIEIOBaHUS MPHU3HAKOB Y
OpPTaHHU3MOB;

YMEHHE BBIMIOJHATE JIA0OpaTOpPHBIE M TPAKTHYECKHE padOThI, COOJIONATH
npaBuiia Mpu padoTe ¢ y4eOHbIM U 1a00paTOPHBIM 000PYI0BAHUEM;

YMEHHE KPHUTUYECKH OIICHMBATh M WHTEPIPETHPOBATH HHPOPMAIHIO
OMOJIOTUYECKOTO COJEP)KaHUS, BKIIOUAIONIIYIO TICEBIOHAYYHBIE€ 3HAHUS U3
pPa3TUYHBIX UCTOYHUKOB (CpeIcTBa MaccOBOM MH(OpMAaIuU, HAyYHO-TIOMYJISIpHbIE
MaTepHalibl), STUYECKHME aCIEKThl COBPEMEHHBIX HCCIEIOBAaHUNA B OHOJIOTHH,
MeIUIMHE, OMOTEXHOJIOTUH;

yMEHHE CO037aBaTh COOCTBEHHbIE IHCHMEHHBIE M YCTHBIE COOOIIEHUS,
000011ass OMOOTrHYECKyr0 MHPOPMAIIUIO M3 HECKOJIBKUX WCTOYHUKOB, TPAMOTHO
UCITOJIH30BaTh MOHATUWHBIN arapat OHOJIOTHH.

[IpenmeTHble pe3ynbTaThl OCBOEHUS ydyeOHoro mpeamera «buonorus» 6 11
Klacce NOJKHBI OTPAXKATh:

c(OpMUPOBAHHOCTh 3HAHUN O MECTE U POJH OMOJOTUHU B CUCTEME HAyYHOI'O
3HAHUSl ECTECTBEHHBIX HayK, B ()OPMHUPOBAHHU COBPEMEHHOW €CTECTBEHHO-
HAyYHOW KapTHHBI MUpPa M HAYYHOIO MHPOBO33PEHHMS, O BKJIAJE POCCUHUCKUX U
3apyOeKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWONOTHH, (PYHKIIMOHATHLHON
IPaMOTHOCTH YeJIOBEKa I PEIICHUs KU3HEHHBIX 3a/1a4;

YMEHHE PpACKphIBaTh COJEp)KaHUE OMOJOTUYECKUX TEPMUHOB W TOHSATHUM:
BUJI, TIOMYJIALNS, TeHO(OH, 3BOIIONMS, ABWXKYIIUE CUIbI ((DaKTOPbI) 3BOJIOIUH,
MPUCIIOCOOJIEHHOCTh OPraHW3MOB, BHJI000pa30BaHME, IKOJOTHUYECKUE (DAKTOPHI,
HKOCHCTEMA, TMPOAYLEHThl, KOHCYMEHTBI, pPEIyLEHThl, I[eNu MHUTaHus,
9KOJIOTHUYECKasl MUpaMuJia, OMOTreoneHo3, onocdepa;

yMEHUE W3JIaraTh OHOJOTHYECKHe Teopuu (dBOMIOLMOHHAs Teopus Y.
JlapBrHa, CHHTETHYECKas TEOpHUS DSBOJIOLMHU), 3aKOHBI M 3aKOHOMEPHOCTH



(3apoapimeBoro cxoncrtsa K. M. baspa, uepenoBaHus TIIaBHBIX HalpaBiIE€HUN U
nyTtedt sBomoruu A. H. CeepuioBa, yuenus o ouochepe B. . Bepnanckoro),
OTIPEIEISITh TPAHUITBI UX IPUMEHUMOCTH K )KHBBIM CHCTEMaM;

yMEHHE BIAJETh METOJaMU HAYyYHOTO TTO3HAHUS B OMOJIOTHU: HAOTIOEHUE H
ONMCAHKME JKUBBIX CHCTEM, IMPOIECCOB U SIBICHHM, OpPTaHHW3aIUs W TPOBEICHUE
OMOJIOTUYECKOTO  JKCICPUMEHTA,  BBIABW)KCHHE  THIOTE3bl,  BBISBIICHHE
3aBUCUMOCTH MEXKIY HWCCIEAyeMbIMA BEJIMYMHAMHU, OOBSICHECHHUE ITOJYYCHHBIX
PE3yJIBTaTOB, WCIOJIb30BAaHHBIX HAYYHBIX TOHSATHHA, TCOPUU M 3aKOHOB, YMCHHE
JIeNIaTh BBIBOJIBI HA OCHOBAHHUH TOJYYCHHBIX PE3yJIbTaTOB,;

YMCHHE BBIJICIATh CYIIECTBCHHBIE NPHU3HAKH CTPOCHHS OHMOJIOTHYCCKUX
OOBEKTOB: BHUIOB, TMOMYJSALNHA, MPOIYICHTOB, KOHCYMEHTOB, PEIYIICHTOB,
OMOreoIeHO30B M JKOCHUCTEM, OCOOCHHOCTH IMPOIIECCOB: HACJEACTBEHHOM
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHUI000pa3oBaHUs, MPUCTIOCOOIEHHOCTH
OpPraHU3MOB, JICHCTBHS JKOJOTHYECKHUX (PAKTOpPOB Ha OpraHU3MBI, IEepeHOca
BEIICCTB M IIOTOKA DHEPrUM B IKOCUCTEMAaX, AHTPOIOTCHHBIX H3MCHCHHHA B
HKOCUCTEMAX CBOCH MECTHOCTH, KPYrOBOpOTa BEHICCTB U OHOTCOXMMHYCCKUX
IIUKJIOB B Ouocdepe;

YMCHHE TPUMEHSTH MMOJTYYEHHBbIC 3HAHHUS IS OOBSICHEHHUS OHMOJOTHYCCKUX
IPOLIECCOB U SABJICHUM, ISl MPUHATHSA MPAKTUYECKUX PEUICHUN B MOBCEIHEBHOM
KU3HA C LEeJpl0 oOecrieueHus O€30MacHOCTH CBOEro 3/I0POBbS U 370POBbS
OKPYXAaIOIIUX JII0CH, COOMI0OIEHUS HOPM IPAMOTHOTO MOBEJICHUS B OKPY>KaOIIEH
OPUPOJHON cpelle, MOHMMaHUE HEOOXOJUMOCTH MCIOIB30BAHUS JTOCTHXKEHHIM
COBPEMEHHON OMOJIOTUH ISl pallUOHAIBHOTO MPUPOIONIOIE30BAHUS;

yMEHHE peliaTh dJIeMEHTapHbIe OMOJIOTHYECKUE 3a]1aul, COCTABISITh CXEMBI
MEpEeHOCca BEIIECTB M SHEPTUU B HIKOCUCTEMaXx (LIEMU MUTAHUS );

yMEHHE BBHITIONHATh J1a0OpaTOpHBIE W TpaKTHUUECKHe pPadoThI, COOJI0IATh
npaBuia Ipu pabore ¢ yueOHBIM 1 J1a0OpaTOPHBIM 000PYI0BAaHUEM;

yMEHHE KPUTUYECKH OIICHUBATh H HWHTEPIPETUPOBATH HMHQPOPMAIIUIO
OMOJIOTUYECKOTO COJEP)KaHUS, BKIIOUAIONIYIO TICEBJOHAYYHBIC 3HAHHS U3
Pa3TUYHBIX HCTOYHUKOB (CpPEeJCTBA MAacCOBOW MH(OpPMAIIMU, HAYUYHO-TIOMYISIPHBIC
MaTepuasibl),  paccMaTpuBaTh  TJIOOAIBHBIE  DKOJIOTMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (HOPMHUPOBATH IO OTHOIICHUIO K HUM COOCTBEHHYIO TIO3UIIHIO;

yMEHHE CO037aBaTh COOCTBEHHBIE NHCHMEHHBIE W YCTHBIE COOOIICHWSI,
000011ast OMOIOTHYECKYI0 WH(POPMAIMIO U3 HECKOJIbKUX MCTOYHUKOB, TPAMOTHO
UCIIOJIb30BaTh MOHSATUMHBIN anmapaTt OMOJOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBanue pa3aesioB U TeM undgpoBbie
Ne i/ P Konrpoiabubie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [{OK
1 b 2 0.5
HOTIOTHA Kax Hayxa https://m.edso0.ru/7f41c292
2 JKuBBI€ CHCTEMBI U X OpraHu3aIus 1 bubamorexa [JOK
p 1 https://m.edso0.ru/7f41c292
bu6mmoreka [IOK
3 X i 8 1
MMHYECKHUI COCTaB M CTPOCHUE KIETKH httos://m.edso0.ru/7f41c292
bu6mmoreka [IOK
4 XK 6
HSHEACHTEILHOCTS IGIETIH https://m.edso0.ru/7f41c292
5 PazmHOXeHUE M MHAUBUIYAIBHOE Pa3BUTHE 5 1 bubmuorexa [JOK
OPraHu3MoOB https://m.edsoo0.ru/7f41c292
6 HacnenctBeHHOCTE U UBMEHUYUBOCTD 8 15 bu6mmoreka [JOK
OpraHu3MoB ' https://m.edsoo.ru/7f41c292
7 Cenexuusi opranu3MoB. OCHOBBI 3 bubnuoreka [JOK
OMOTEXHOJIOTUU https://m.edsoo.ru/7f41¢292
bubmuoreka [JOK
8 P 1
CSCPBHOC BpeMA https://m.edsoo0.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 0 4
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TEMATHUYECKOE IINTAHUPOBAHHUE
11 KUIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
1 DOBOIONMOHHAS OUOJIOTHS 9 1 bubmorera [JOK
https://m.edsoo.ru/7f41cc74
Bo3HUKHOBEHME U pa3BUTHE KU3HU Ha bubnuoreka [JOK
2 9 0.5
3emie https://m.edsoo.ru/7f41cc74
bu6moreka [IOK
3 O 5 1
PTAHHSMEL 1 OKpyNatomas cpeia https://m.edsoo.ru/7f41cc74
4 Coo01mecTBa ¥ 3KOJIOTHUECKHE CHCTEMBI 9 bubmorexa TOK
https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
> Pesepioe Bpems 2 https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 0 2.5
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