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HOACHUTEJIBHAS 3AIINCKA

[Ipu pa3paboTke MpoOrpaMMbl MO OHOJOTUH TEOPETUYECKYI0 OCHOBY ISt
OTpe/ieNICHUs] MOAXOM0B K (OPMHUPOBAHHIO COJEP)KAaHUS Yy4EOHOTro MpeaMeTa
«buonorus» cocraBwin: KoHuenrtyaiabHble TnonoxkeHns OI'OC COO o
B3aMMOOOYCIIOBJICHHOCTH II€JIeH, COJEp)KaHUs, pe3yJbTaTOB OOy4YeHUs W
TpeOOBaHUM K YPOBHIO MOJTOTOBKH BBITYCKHUKOB, MOJIOXXEHUS 00 OOIINX HENSIX U
NPUHIUNAX, XapaKTePU3YIOIIMX COBPEMEHHOE COCTOSHHE CHUCTEMBI CPEIHETO
obOmero o6OpasoBanust B Poccuiickoit ®eneparuu, a Takke MOJOXKEHHUS O
cnenuduke OMOIOTHH, €€ 3HAUCHUHU B MTO3HAHUH KUBOW MPUPOILI U 00ECTICUeHUN
CYIIIECTBOBAaHHS YEIOBEUYECKOro oOmiecTBa. COrnacHO Ha3BaHHBIM TOJOXKEHHSIM,
OTIpe/ieNIeHbl OCHOBHBIC (DYHKIIMU TIPOTPAMMBI 10 OUOJIOTHH U €€ CTPYKTYpA.

[Iporpamma 1o Owuojoruum Ha€T NpelcTaBiIeHUE O MeniaX, o0 obmiei
CTpaTerud OOYYCHHs, BOCIHTAHUS W Pa3BUTHS OOYUYAIOIIUXCS CpPEICTBAMU
yueOHoro mpenmera «buomorus», ompenenser o00s3aTeNbHOE MPEIMETHOE
collepKaHHe, €ro CTPYKTypy, pachpelelieHue Mo pasjeiam U Temaw,
PEKOMEHTyeMYIO TIOCIIEeIOBATEIIbHOCTh U3YyUeHHUsI Y4eOHOTO MaTepuaia ¢ y4éTom
MEXIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBsI3€l, JOTMKA 00pa30BaTEIbLHOTO
npolecca, BO3pacTHBIX 0COOEHHOCTEHN 00yUaronuxcs.

B nmnporpamvMe mo OuoNOrMM < TaK)Ke YYUTHIBAIOTCA TpeOOBaHUS K
IUIAHUPYEMBIM JINYHOCTHBIM, METAlPEAMETHBIM M TIPEIMETHBIM pe3yJibTaTaM
oOydeHus B (OPMUPOBAHMM OCHOBHBIX BHJOB Yy4eOHO-IO3HABATEIbHOU
NEATeIIbHOCTH/YUeOHBIX JCHCTBUM OOYyYaIOIIMXCS 10 OCBOCHHUIO COJIEp)KaHHS
OMOJIOTMYECKOTO 00pa30BaHMS.

B nporpamme mo 6uonorun (10—11 xmaccel, 6a30BbIl ypOBEHB) peain30BaH
NPUHIMIT TIPEEMCTBEHHOCTH B W3Y4Y€HUU OWOJOruu, Ojarojapss 4emy B He
MPOCMATPUBAETCA HAMPABICHHOCTh Ha pa3BUTHE 3HAHUW, CBS3aHHBIX C
(opMUpOBaHHEM  €CTECTBEHHO-HAy4HOTO  MHUPOBO33pPEHUS, [IEHHOCTHBIX
OpHEHTAIU{ JIMYHOCTH, SKOJIOTHIECKOTO MBIIUICHHUS, IPEACTABICHUI O 3JI0POBOM
o0Opase XM3HH M OEpeXHBIM OTHOIICHHUEM K OKPYXKAIOIIeH NpUPOITHOU cpeje.
[TosTomMy Hapsiy ¢ U3ydeHHEM OOLIEOMOIOTUYECKUX TEOPHid, a TaKKe 3HAHUH O
CTPOEHUU JKUBBIX CHCTEM PA3HOTO paHTa W CYINIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TIPOIIECCOB B MPOTpaMMe MO OMOJIOTHH YAENIEHO BHHUMAaHHE HCIOJIH30BAHUIO
MOJIYYCHHBIX 3HAHUI B TOBCEAHEBHOM KU3HU JUIsI PEIICHUS IPUKIATHBIX 3a/1a4, B
TOM d4HCIe: MPOPUIAKTUKN HACJIEJACTBEHHBIX 3a00J€BaHUN YEIOBEKA, MEIUKO-
T€HETUYECKOTO KOHCYJIBTUPOBAHUSA, 000CHOBaHUS HKOJOTUYECKHU
1eJIeCO00pa3HOro TOBENEHUS B OKpYKaWIIeH MNPUPOAHON cpele, aHanusa
BIIUSTHUSL XO3SUCTBEHHON NESITEIHHOCTH YEOBEKAa HA COCTOSHUE TPHUPOJHBIX H
MCKYCCTBEHHBIX 9KOCUCTEM. Y CHJICHHE BHUMAHUS K MPHUKJIATHON HAMIPABICHHOCTH



yueOHoro npeamera «buonorus» npoAMKTOBaAaHO HEOOXOIMMOCTHIO 0OECTICUEHUS
YCIIOBUM U1l PELICHUS] OJHOM M3 aKTyaJbHbIX 33J1ay IIKOJBbHOTO OMOJIOIMYECKOro
oOpa3oBaHusA, KOTOpass mpeamnosaraeT (HOpMHUPOBAaHHE Yy  OOyYarolUXCs
CIIOCOOHOCTH aJlaliTUPOBAThC K HM3MEHEHMSIM JAUHAMUYHO Pa3BUBAIOLIErOCs
COBPEMEHHOI'0 MUpA.

buonoruss Ha ypoBHE cpeaHero o0Omero 0o0Opa3oBaHMs 3aHUMAET BaXHOE
Mecto. OHa obOecrnieunBaeT (QopMUpPOBaHUE y OOY4YAIOIIMXCA MNPEACTABICHUN O
HAay4YHOM KapTHUHE MHpa, pacliupsieT U 0000IaeT 3HaHUSA O XKUBOU mpupone, eé
OTJIMYUTENIbHBIX MPU3HAKAX — YpPOBHEBOW OpraHM3allMd WU 3BOJIIOIHUH, CO3IAET
yCIOBUS  JUJIsi:  TIO3HAHMUA  3aKOHOB  JKMBOM  HpHUPOAbL,  (POpMUPOBAHMS
(YyHKIMOHAIBHOW T'PaMOTHOCTH, HAaBBIKOB 3J0pOBOro M 0Oe3zomacHoro oOpasa
KU3HHU, IKOJOTMYECKOT0 MBIIIIEHUS, IEHHOCTHOT'O OTHOIIEHUS K KMBOW NPUPOJE
U YeJIOBEKY.

Bonbioe 3HaueHne OMONIOTUST UMEET TAKXKE JIJISl PEIICHHS] BOCITUTATENbHBIX U
pa3BHBAIOIIMX  3a/Ja4  CpelHero  oOmero  o0pa3oBaHMs,  COIMATM3ALUU
oOyuaromuxcs. M3ydenune O6uosnoruu odecneunBaeT yclIOBUS AJis (OPMUPOBAHUS
UHTEIJICKTYalbHbIX, KOMMYHHUKAIIMOHHBIX ¥ HH()OPMAIMOHHBIX HABBIKOB,
ACTETHUYECKOM KYJIbTYpbI, CIOCOOCTBYET MHTErpallMi OWOJIOTHYECKUX 3HAHUU C
NPEICTABICHUSIMU U3 JPYTUX YUEOHBIX MPEAMETOB, B YACTHOCTU, QU3UKU, XUMUH
u reorpadun. Ha3BaHHbIE MOJOXKEHUS O TpEIHAa3HAYeHHH Y4eOHOro mpeaMera
«buonorus» CcOCTaBMIM OCHOBY /Jisi OMpENeNieHUs IMOAXOJO0B K OTOOpYy H
CTPYKTYPUPOBAHUIO €ro COJAEpX aHUs, IMPEACTABICHHOIO B TNPOrpaMme II0
ouomnoruu.

OT60p conmepxanus ydeOHOro mnpeamera «buonorus» Ha 6a30BOM YpOBHE
OCYIIECTBJIEH C TO3WIUNA KYyJIbTYpOCOOOPA3HOTO TOJIXO0/Ia, B COOTBETCTBHH C
KOTOPBIM OOydaromuecs AOKHBl OCBOMTH 3HAHUS M YMEHUS, 3HAYUMBIC IS
dbopMupoBaHusi 00IIeH KyIbTYphI, OINPENCISIONINE aJCKBATHOE IOBEICHUE
YeJoBeKa B OKPY’KAIOIIEH MPUPOIHOM cpele, BOCTPEOOBaHHbIE B MOBCEIHEBHOMN
KU3HU U TMpaKTUYecKoil aesrenbHocTU. Ocoboe MecTo B 3TOW CUCTEME 3HAHUM
3aHHUMAIOT 3JIEMEHTHI COJIEPKaHUs, KOTOPHIE CIIyKaT OCHOBOM 151 (popMHUpOBaHUS
MPEJCTABIEHUM O COBPEMEHHOMW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa U
LHEHHOCTHBIX  OpPUEHTAMAX  JIMYHOCTH,  CIIOCOOCTBYIOIIUMX  T'yMaHHM3alUH
OMOJIOrMYecKoro 0Opa3oBaHMUs.

CrtpykTypupoBaHHE cOAEpk aHHs y4eOHOro Marepuajga B Mporpamme [0
OMOJIOTMHM OCYIIECTBICHO C Y4YETOM MPUOPUTETHOIO 3HAUEHHUS 3HAHUU 00
OTJIMYUTENIBHBIX OCOOCHHOCTSX JKUBOW NMPUPOABI, O €€ YPOBHEBOI OpraHu3aluu U
ABOJIIOLIMHU. B COOTBETCTBUHU C 3THM B CTPYKType yueOHoro npeamera «buonorus»
BBIJICJIEHBI CIEAYIOIINE COAepKaTeIbHble TUHUU: «buosorus kak Hayka. MeTobl
HAay4YHOIo No3HaHusA», «KieTka kak Ouosiormueckas cucrema», «OpraHu3zM Kak



Oouoniornueckas cucremayn, «Cucrema U MHOrooOpasve OPraHUYECKOro MHUpPay,
«IBOTIONHMS KUBOU MPUPOIBI», « IKOCUCTEMBI U IPUCYIIIUE UM 3aKOHOMEPHOCTH.

Henp um3yuyenus yudeOHoro mnpeamera «buomnorus» Ha 0a30BOM YpPOBHE —
OBJaJicHUE  OOy4YalolMMHCS  3HAHUSMH O  CTPYKTYPHO-(DYHKIIMOHAbHOU
OpraHu3alMyi >KUBBIX CHUCTEM pa3HOr0 paHra u NOpPUOOpEeTeHHEe YMEHUM
WCIIOJb30BaTh ATU 3HAHUS JJISI TPAMOTHBIX JIEMCTBUUA B OTHOIICHUH OOBEKTOB
YKUBOU MIPUPOJIBI U PEIICHUS PA3IMUHBIX JKU3HEHHBIX TTPOOJIEM.

JlocTmkeHue 1enu u3ydeHus yueOHoro rnpeamera «buonorus» Ha 6a30BOM
YpOBHE 00€CTIEUNBAETCS PEUICHUEM CIICAYIOIINX 3a/1a4:

OCBOCHHE OOYYarONIUMHUCS CHUCTEMbl 3HAHUU O OHOJOTHYECKUX TEOPHSX,
YUCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIOTE3aX, MpaBUjiax, CIy>KaluX OCHOBOM
U1 OPMUPOBAHUS TPEJCTABICHUN O €CTECTBEHHO-HAYYHOW KapTUHE MUpa, O
METOJ]aX HaAy4YHOT'0 MO3HAHMS, CTPOCHUH, MHOTO00Pa3uu U OCOOEHHOCTSX KUBBIX
CHUCTEM Pa3HOr0 YPOBHSI OpPTaHU3AIMH, BBIJAIOIIUXCS OTKPHITUSX U COBPEMEHHBIX
HCCJIEIOBAHUAX B OMOJIOTHH;

dbopmupoBaHue y OOydYarolmUXCsS MO3HABATENbHBIX, WHTEIJIEKTYalbHBIX U
TBOPYECKUX CIIOCOOHOCTEH B Tpollecce aHadu3a JaHHBIX O MYTSAX Pa3BUTHS B
OMOJIOTUM HAYYHBIX B3IJIAJIOB, UACH M TMOAXOJOB K U3YUYEHHUIO KHUBBIX CHCTEM
Pa3HOr0 YPOBHS OpPraHU3alINY;

CTAaHOBJIEHHE Yy OOydYamIMXCsi OOIel KyJIbTypbl, (QYHKIMOHAIBHOU
IPaMOTHOCTH, Pa3BUTHE YMEHUH OOBICHATH U OLIEHUBATDH SIBICHUS OKPY’KAIOIIETO
MUpa >KUBOM MPUPOAbl HAa OCHOBAaHWM 3HAHUM M OIBITA, MOJYYEHHBIX MpPH
U3Y4YeHUN OHOJIOTHUH;

dbopMupoBaHue y O0OYy4YalOMIUXCS YMEHHMM WUIIOCTPUPOBATh 3HAYCHHE
OMOJOTUYECKUX 3HAHUW B TMPAKTUYECKOW MACSATEIBHOCTH YENOBEKa, Pa3BUTHH
COBPEMEHHBIX MEJIUIIMHCKUX TEXHOJIOTUH U arpoOMOTEXHOIOTU;

BOCIIUTaHUE YOESKIEHHOCTH B BO3MOXHOCTH ITO3HAHUS YEIOBEKOM >KHUBOMU
MPUPOBI, HEOOXOAUMOCTH OEPEKHOTO OTHOIICHHS K HEH, COOIO/ICHUS STUYECKUX
HOPM TIPHU TIPOBEICHNN OMOJIOTUUYECKUX UCCIICTOBAHMIA;

OCO3HAHUE IIEHHOCTH OMOJIOTMYECKHX 3HAHWM JJIsI TOBBIIMIEHUS YPOBHS
HKOJIOTHYECKOUN KYIBTYPHI, 1 OPMUPOBAHUS HAYYHOTO MUPOBO33PECHHUS;

IpUMEHEHHE TPUOOPETEHHBIX 3HAHUN U YMEHUU B MOBCETHEBHOM JKU3HU IS
OLIEHKH IOCIIEICTBUN CBOEU AEATEIIbHOCTU MO OTHOLICHUIO K OKPYKAIOLIEH Cpee,
COOCTBEHHOMY 37I0pOBBIO, OOOCHOBaHHE W COONIOICHHE Mep NPOPUIAKTUKH
3a00JIeBaHU.

B cucreme cpemnero o6miero obOpaszoBanmsi «buonorus», uzydaemasi Ha
0a30BOM ypOBHE, SIBIIIETCS OOS3aTE€IbHBIM YYEOHBIM MPEIMETOM, BXOISIIMM B
cocTaB npeaMeTHOM obsnacTu « EcTrecTBEeHHO-HAYYHBIE MPEIMETHI.



JI1st uzyueHus OMOJI0THHM Ha 0A30BOM YPOBHE CpEIHEr0 o0IIero oopa3oBaHus
orBoauTcs 68 yacoB: B 10 kmacce — 34 4gaca (1 wac B Hexemo), B 11 kmacce — 34
yaca (1 yac B He/1el10).



COIAEPKXAHHUE OBYYEHUA
10 KVIACC

Tema 1. buoJsiorusi kKak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTHUU C OOIIECTBEHHBIMHU, TEXHUUYECKUMHU U
JIPYTMMH €CTECTBEHHBIMU HayKamH, (uiocodueil, ITUKOMH, 3CTETUKON U MPaBOM.
Ponr Ouosiorun B (OpMHUPOBAaHUM COBPEMEHHON HAay4dHOM KapTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

Metobl TO3HAHUS KUBOU TIPUPOIbI (HAOTIOIEHHUE, IKCIIEPUMEHT, ONTUCAHUE,
U3MepeHue, Kiaccu@ukauus, MOJEIUPOBaHUE, CTAaTUCTUYECKass o0paboTka
JAHHBIX ).

JdeMoHcTpanum:

[Toptperst: Y. apsun, I'. Mennens, H. K. Konbnos, k. Yorcon u @. Kpuk.

Tabnuiel U cxeMbl: «MeToAbl MO3HAHUS KUBOUW MPUPOIBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

[Ipaktudeckass padora Ne 1. «Mcmonb3oBaHuEe pas3IWYHBIX METOJIOB IPH
U3Y4YEHUU OUOJIOTUUECKUX OOBEKTOBY.

Tema 2. 7)KuBble cUCTEMBbI U UX OPraHU3AIUSA.

Xusble cuctembl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus ouonoruu. Otiandne
KUBBIX CUCTEM OT HEOPTraHUYECKON IPUPOIBI.

CaolicTBa OMOCUCTEM U UX pazHooOpa3ue. YPOBHU OpraHU3alui OUOCUCTEM:
MOJICKYJISIPHBIM, KJIIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MOIMYJISALUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTeOIIeHOTHYECKHI ), OnochepHBIH.

JdeMoHcTpanum:

Tabnuiel u cxembl: «OCHOBHBIC NMPU3HAKU JKU3HUY, «YPOBHU OpraHU3AINH
KUBOU MPUPOIBI».

O6opynoBanue: Mmozenb mojekynbl JJTHK.

Tema 3. Xumnueckuii cOCTaAB M CTPOEHHE KJIETKH.

XUMUYECKUA COCTaB KJIETKU. XUMHUYECKHE DSJIEMEHTBI: MAaKpPOJIEMEHTBHI,
MHKpPOAJIEMEHTBL. BoJia 1 MUHEpaJIbHBIE BEIIECTBA.

OyHKIMKM BOABI M MHUHEpaJbHBIX BewlecTB B Kkierke. llomnep:kanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB U cTpoeHne 0eaKOB. AMHUHOKHCIOTHI — MOHOMEpPHI OEJKOB.
Hes3ameHnnmMble 1 3aMEHUMbIE AMUHOKHUCIIOTHI. AMUHOKHCIIOTHBIM COCTaB. Y POBHU
CTPYKTYpbl O€IKOBOM MOJEKYJbl (MEpBUYHAs, BTOPUYHASA, TPETUYHAS W
YeTBEPTUYHASA CTPYKTypa). XHUMHUYECKHE CBOMCTBa OenkoB. buonorunueckue
(GyHKIMHN OENKOB.



®depmeHTHl — Ouosiorudyeckue kartanuzatopel. CTpoeHue (QepmeHTa:
aKTUBHBIA LEHTp, cyOcTpatHas cneuu@uuHocts. KodepmeHTsl. ButamuHsl.
Otnnuust pepMEHTOB OT HEOPTraHUUYECKUX KaTaIn3aTOPOB.

VYrneBoabl: MoHOcaxapuabl  (T0k03a, pubo3a U JAe30Kcupudo3a),
aucaxapuabl  (caxaposa, JakTo3a) M TMoJMcaxapuibl (Kpaxmani, TJIUKOIeH,
1esioo3a). buonornueckre GyHKIMH YIIIE€BOJIOB.

Jlununael:  Tpurnunepuasl, Gochonunuasl, crepouabl. [ 'uapoduIbHO-
ruapopoOHble cBoWcTBAa. buonorndeckue QyHkuuu aunugoB. CpaBHEHHE
yIJI€BO/IOB, OEIKOB U JIMMHU0B KAK UCTOYHUKOB SHEPIHH.

HyxnennoBele kucnorsl: JHK u PHK. Hyxneotuasl — MoOHOMEpHI
Hyki1enHoBbIX KucnoT. Ctpoenue u ¢pynkuun JJHK. Crpoenne u ¢pynkuuu PHK.
Bunst PHK. AT®: ctpoeHue u GyHKIIHUH.

HuTonorust — Hayka o kietke. Kinerounast reopus — npumep B3auMOJIEHCTBHS
ujel u HaKkToB B HAYYHOM TTO3HAHUHU. MeTO/Ibl U3yUeHHUS KIIETKH.

Knerka xak 1enoctHas >xuBas cuctemMa. OOmMe NpHU3HAKU KIETOK:
3aMKHYyTasi HapykHas memOpana, moiekynsl JIHK kak reneruueckuii ammapar,
cUCTeMa CUHTe3a Oelka.

Tunsl KJIETOK: »JyKapuoTHYecKas | TMpokapuoTuueckas. (OcobeHHOCTH
CTpOEHUsl TpOoKapuoTHdeckoil kineTku. Kierounas crenka Oakrepuil. CTpoeHue
AYKapUOTUYECKOM KIETKU. OCHOBHBIE OTJIMYMS PACTUTENIBHOM, MXUBOTHOW U
IpUOHOMN KJIETKH.

[loBepXHOCTHBIE CTPYKTYPBI KIETOK — KIJIETOYHAsl CTEHKA, MIMKOKAJIHMKC, UX
dbynakuuu. [Tnazmarudeckas memOpana, e€ cBoiicTBa u ¢pyHkiuu. [{uronnasma u eé
opranouasl. OmHoMemOpanHbie opraHouanl kietkw: OIIC, ammapat I'ombmxw,
nu30coMbl. [lonyaBTOHOMHBIE OpraHOMAbBI KJIETKU: MUTOXOHAPUM, TUIACTHUBI.
[IpoucxoxaeHne MHUTOXOHAPHN | TutacTua. Buael mractua. HememOpanHBIC
OpraHOUJIbl KJIETKW: PUOOCOMBI, KJIETOYHBIM IIEHTP, LEHTPUOIU, PECHUYKH,
KIyTUKU. OYyHKIIMU OPraHOWI0B KJIETKU. BrirroueHus.

Snpo — perynstopHbiii eHTp kieTku. CTpoeHue siapa: saepHas 00oouKa,
KapuoIlJla3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCIOpT BEHIECTB B KIIETKE.

JdeMoHCcTpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. IlInennen, P. Bupxos, [[x.
Yorcon, ®@. Kpuk, M. Yuikunc, P. ®@pauknun, K. M. bap.

Juarpammbel:  «Pacnpenenenue XMMHYECKHMX JJIEMEHTOB B HEXKHUBOU
npupojie», «PacnpeeneHne XMuMUYECKUX 3JIEMEHTOB B )KUBOW MIPUPOJIEN.

Tabmuubl u cxembl: «llepuoguueckas TabmuIa XUMHYECKUX DJIEMEHTOBY,
«CTtpoeHne MOIEKYJbl BOJIb», «buocuHTe3 6enkay, «CTpoeHHe MOJICKYIIbI O€lIKa,
«Ctpoenne pepmentay, «Hykneunossie kuciaotel. JJHK», «CTtpoenue mMosaekysbl



AT®», «CtpoeHne 3yKapuOTHYECKON KIETKN», «CTPOCHUE KUBOTHOW KIIETKWY,
«CTpoeHHE pacTUTENbHON KIETKH», «CTpoeHUE NPOKAPUOTHUYECKON KIIETKUY,
«CTtpoeHue sipa KIEeTKN», «YTIEBOABD, «JIUmuab.

O6opynoBaHue: CBETOBOM MHMKPOCKOIN, OOOpYJOBaHUE [Jsi MPOBEICHUS
HaOJIOJICHUM, W3MEpPEHUM, SKCIEPUMEHTOB, MHKpOMNpenapaThl PaCTUTEIbHBIX,
KUBOTHBIX U OaKTEpUATBHBIX KJIETOK.

JlaGopaTopHble M MpaKTHYeCKUe PadOThI:

Jlaboparopnast pabora No 1. «/3ydyeHue KaTaIUTHUECKONW aKTHUBHOCTHU
(bepMeHTOB (Ha MpUMepe aMUJIa3bl WM KaTanas3bl)y.

JlaGopatopHast pabota Ne 2. «J3ydyeHue cTpoeHHs] KIETOK pacTeHU,
KUBOTHBIX M OaKTEpUU IMOJ MUKPOCKOTIOM Ha TOTOBBIX MHUKpOIpEenaparax U Ux
OMHMCAHUEY.

Tema 4. /KusHeaesITeJIbHOCTh KJIETKH.

OOMeEH BeIIeCTB, WM METa0oIM3M. ACCUMUIISALNS (TUIACTUYECKUNA OOMEH) U
JUCCUMIISIITUSL  (QHEPreTUYECKUi OOMEH) — JIB€ CTOPOHBI €IMHOrO Iporlecca
Metabonu3Ma. Pojib 3aKOHOB COXpaHEHHUs BEIIECTB U SHEPTUU B IMOHUMAaHUU
MeTaboIn3Ma.

Tunel oOMeHa BelecTB: aBTOTPOGHBIN U reTepoTpodHbiid. Ponb pepmenToB
B 0OOMEHE BEIIECTB U MPEBPAIICHUH SHEPTUH B KIIETKE.

®orocunte3. CperoBas u TemMHOBas (a3bl ¢doTocuHTe3a. Peakuuu
doTocunTe3a. IhPekTUBHOCTh PoTOCHHTE3a. 3HaUeHHE (HOTOCUHTE3A IS KUZHU
Ha 3emuie. BrniusiHue ycnoBuit cpeibl Ha (POTOCHHTE3 U CHIOCOOBI MOBBIIICHUS €TI0
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUM.

XeMocuHTe3. XeMOCHHTE3UPYIOIe OakTepru. 3HAaUeHUE XEMOCHUHTE3a IS
KU3HU Ha 3eMIie.

DHepreTuueckuii oOMeH B KJeTKe. PaciiernsieHue BelecTB, BBIJCICHHUE U
aKKyMYJIMpPOBaHHE DHEPrUM B KIETKE. OTallbl JHEPreTUYECKOro OOMEeHa.
['mukonus. bpoxkenue m ero Buabpl. KHCIOpOITHOE OKHCIEHHE, WIM KIETOYHOE
JIbIXaHHE. OxkucnutenbHOE dbochopunupoBanue. D¢ dexTuBHOCTH
AHEPreTUYEeCKOro OOMeHa.

Peaknmuun wmatpuunHoro cuHTte3a. ['enernueckas wuHbpopmanus u JHK.
Peanuzanus reHeTwdeckoil mHboOpManu B KiIeTKe. ['€HETHYEeCKH KOI W €ro
cBoicTBa. Tpanckpuniusi — Matpuunblii cuate3 PHK. Tpancasuus — Onocuntes
Oenka. Ortambl TpaHcasaiuu. KommpoBanume amuHOKUCHOT. Pome pumbocom B
OouocuHTe3e Oemnka.

HekneTtounsie ¢popmbl xu3HU — BUpychl. cTtopus otkpeiTust Bupycos (/. W.
NBanoBckuit). OCOOEHHOCTM CTPOEHUS U JKU3HEHHOrO IIMKJIa BHUPYCOB.
bakrepuodaru. bone3snu pacTteHuii, XKUBOTHBIX U YEJIOBEKAa, BHI3bIBAEMBIE
Bupycamu. Bupyc mmmyHonedpuuuta venoeka (BUY) — Bo3oyautens CIIN/a.



OOpaTtHast ~ TpaHCKpuUNIus, peBepTaza u  uHTerpaza. lIpodunaktuka
pacrpoCTpaHEHUs] BUPYCHBIX 3a00JICBAaHUIA.

JdeMoHcTpanum:

IToptpersr: H. K. Konbuos, /[. . UBanosckuii, K. A. Tumunpsses.

Tabmunpl u cxembl: «Tunel nutanus», «Mertabonuzm», «MUTOXOHAPUSIY,
«JHepreTudyeckuii oOmen», «Ximopomiacty, «Dotocunres», «Ctpoenue JJHK»,
«Ctpoenue u PyHKIIMOHUPOBaHKE TeHay, «CuHTe3 Oenkay, «[ eHeTuuecku Koy,
«Bupyce», «bakrepuodarn», «Ctpoenue u xu3zHeHHbI nukia Bupyca CIIN/a,
O6aktepuodaray, «Permmukamus JJHK».

O6opynoBanue: moaenu-anmukanuu «Y apoenne JIHK u Tpanckpumnmmsy,
«buocunres 6enka», «CTpoeHue KIeTKu», Moaenb cTpykTypsl JJTHK.

Tema S. PasMHOKeHNe M HHAMBHUAYAJIbHOE Pa3BUTHE OPTraHU3MOB.

Knerounslii muki, win >KU3HEHHBIM LUK KieTkd. MHTepdaza u MuTos.
[Iporecchl, mpotekaronue B uHTepdasze. Perukaruss — peakiys MaTpUYHOTO
cunteza JIHK. Crpoenue xpomocoM. XpOMOCOMHBIH HabOp — KapHUOTHIIL.
JlunionaHbBld W TAaIUIOWJIHBIA ~ XpPOMOCOMHBIE  HAOOpbl.  XPOMAaTHBI.
[{uTosIOrMUECKME OCHOBBI Pa3MHOXEHHUS U  MHIAUMBUAYAJIBHOIO  pPa3BUTHS
OpraHU3MOB.

Henenue kinetkn — muto3. Cranun muto3a. IIponeccsl, nmpoucxonsiiue Ha
Pa3HBIX CTAAUAX MUTO3a. BUOTOTrMYECKU CMBICT MUTO3A.

[Iporpammupyemast rubenb KIETKH — aromTo3.

dopMBbI pa3MHOKEHHST OPTaHU3MOB: Oecroyioe U MmoyioBoe. Buasl Oecnonoro
Pa3MHOXKEHUS: JE€JIEHUE HaJBOE, ITOYKOBAHME OJHO- W MHOTOKJIETOYHBIX,
cropooOpa3oBaHUe, BET€TaTUBHOE pa3MHOKeHHE. MCKycCTBEeHHOE KIIOHMPOBAHHE
OpPraHMW3MOB, €r0 3HAYEHUE JJIS1 CEJIEKIIUH.

[TonoBoe pa3MHOXKEHHE, €TO0 OTIINYUS OT O€CIIOI0TO.

Meito3. Cragum Mmeiio3a. IIpoiiecchl, nmpoucxoasiiyMe Ha CTaaAusX Meio3sa.
IToBenenne xpomocom B Meno3e. Kpoccunrosep. buonornueckuid CMbICT H
3HA4YECHUE MEH03a.

['ameTtorenes — mporecc 00pa3oBaHUS TOJOBBIX KIETOK y IKUBOTHBIX.
[TomoBbIie kene3bl: CEMEHHUKH W SuYHUKU. OOpa3oBaHUE W Pa3BUTHUE IMOJOBBIX
KJIIETOK — raMmeT (CrnepMaTo30u[, SHMIEKJIeTKa) — CHEePMAaTOreHe3 M OBOTEHES.
Oco0eHHOCTH CTpOEHUS SAWIEKIETOK W CcHepmMaTo30uAoB. OIUIOA0TBOPEHUE.
[TapTrenorenes.

NuauBuayanbHoe pas3BuTHEe (OHTOTE€HE3). OMOPHOHAIBHOE Pa3BHUTHE
(amOpuorenes). JTanbl YMOPHUOHATHLHOTO PA3BUTHS Y MO3BOHOYHBIX >KUBOTHBIX:
npoOneHue, racTpyisuus, opraHoreHes. IloctamOpuoHanbHOE pa3BuTHE. TUIIBI
MOCTAMOPUOHAIBHOTO PA3BUTHS: TpsIMOE, HENpsAMoe (JIuYMHOuYHOE). Bnusnue



Cpelbl Ha Pa3BUTHE OPraHU3MOB, (PAKTOPHI, CLIOCOOHBIC BHI3BIBATH BPOXKIAEHHBIC
YPOACTBA.

Poct u pasButue pacreHuii. OHTOreHe3 LBETKOBOTO PACTEHHS: CTPOCHUE
CEMEHU, CTAIUU PA3BUTHUSL.

JdeMoHcTpanum:

Tabmuupl u cxembl: «@POpMBI Pa3MHOXKEHUS OpPraHu3MoB», «JlBoitHOE
OIUIOJIOTBOPEHUE y LBETKOBBIX pacTeHUil», «BereraTuBHOE pa3MHOKEHUE
pacteHuity, «Jlenenue wietku Oaxktepuit», «CTpoeHUE TMOJOBBIX KIETOKY,
«Ctpoenne xpomocoMbl», «Knetounwlii nukim», «Pemmukanus JHK», «Mwuto3y,
«Meiosz», «Ilpsmoe u HenpsAmoe pa3BUTHE», «['aMeTOreHe3 y MIEKONUTAMIUX U
yesoBeKka», «OCHOBHBIE CTAIMM OHTOT€HE3a.

O6opynoBaHue: MHKPOCKOTI, MUKPOIpENapaThl «Cnepmarto30uasl
MJICKOTIUTAIOLIETOY, «SHIeKIeTka MIEKONUTamero», «KapruokuHe3 B KIETKax
KOpEIllKa JIyKa», MarHUTHas MoJeib-aliuIuKaius «JlegeHue KiIeTku», MOAEb
JTHK, mozenb MetadazHoit XxpOMOCOMBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThbI:

JlaGoparopnast pabora Ne 3. «HaGmromenwe mMuTO3a B KIJIETKaX KOHYHMKA
KOpEIIKa JyKa Ha TOTOBBIX MUKpOIIpenapaTax».

JlaGopatopHast pabora Ne 4. «M3yueHue CTpPOECHHs TOJOBBIX KIETOK Ha
TOTOBBIX MUKpOIIpEnapaTaxy.

Tema 6. HacsiecTBeHHOCTH M U3MEHYNBOCTH OPTaHU3MOB.

[Ipenmer u 3amaun revetuku. Mcropus passutus renetuku. Poss nuronoruu
U SMOpHOJIOTMM B CTAHOBJICHWU TEHETHKHU. BKIan pocCHMUCKHX U 3apyOeiKHBIX
y4€HbIX B pa3BUTHE TEHETUKH. MeToAbl TEHETUKH (TUOPUI0IOTHYECKUM,
HUTOT€HETUYECKUM, MOJIEKYJISIPHO-TeHETHYECKUi). (OCHOBHBIE TE€HETUYECKHE
noHATHS. ['eHeTnueckass CHMBOJIMKA, UCIIOJIb3yEMasl B CXEMaX CKPEIIUBAaHUM.

3aKOHOMEPHOCTH HACJIEIOBaHUS MPU3HAKOB, ycTaHOBIEHHbIE [. MeHnneneMm.
MonHorubpuHoe CKpenMBaHue. 3aKkoH eIuHooOpa3us THUOPHIOB TEPBOTO
nokosneHus. IlpaBuno AOMHUHUpOBaHUA. 3aKOH pPacHICIUIEHUS TMPHU3HAKOB.
I'unioresa yucrotel ramer. 11oy1HOE ¥ HENMOJIHOE TOMUHUPOBAHUE.

JuruOpuaHoe  CKpeniMBaHWE. 3aKOH  HE3aBUCMMOTO  HACJIEIOBaHUS
Mpu3HAaKoB.  llUToreHeTMdyeckue  OCHOBBI  JUTHOPHIHOTO  CKPELIMBAHUS.
AHanmzupyoniee ckpemnBanue. Mcnonp30BaHne aHATU3UPYIOIIETO CKPEIIMBAHUS
TUTSI OTIPEICIICHUS TEHOTHIIA OCOOM.

CuemienHoe HacnefoBanwe mpuszHakoB. PaGora T. Moprana 1o
CLEIUIEHHOMY HAaCJIEIOBAaHUIO FeHOB. HapynieHne cueruieHus TeHOB B PE3YJIbTaTe
KPOCCUHIOBEpA.

XpOMOCOMHasl TEOPHUSI HACIEICTBEHHOCTH. | eHeTUUeCKHUE KapThl.



I'enetrnka mosa. XpoMOCOMHOE OIpENENICHUE Moja. AyTOCOMBI U TOJOBBIE
XpOMOCOMBI. ['oMorameTrHble W TeTeporaMeTHble oOpraHu3Mbl. HacnenoBanue
MIPU3HAKOB, CLEIIJIEHHBIX C MOJIOM.

N3meHunBOCTh. BHIbI K3MEHUMBOCTH: HEHACJIEICTBCHHASI U HACJICICTBCHHAS.
Ponp  cpeapl B HEHACIHEACTBEHHOM  M3MEHYUMBOCTH.  XapaKTEPUCTHUKA
MOU(DUKAIIMOHHONW U3MEHUYMBOCTH. BapuarimoHHbIN psij ¥ BapualmoHHas KpuBasl.
Hopma peakunun npusnaka. KoamyecTBEHHbIE M KAYECTBEHHbBIC MPU3HAKA U UX
HopMa peakiuu. CBoricTBa MOANGMUKAITMOHHON U3MEHYMBOCTH.

HacnencTBennas, wim TeHOTUNHYECKas, H3MEHYHMBOCTh. KomOuHaTHBHAas
W3MEHYUBOCTh. Melo3 U TMOJ0BOM Mpolecc — OCHOBA KOMOMHATHUBHOM
U3MEHYMBOCTU. MyTaliMoHHast u3MeHYUBOCTh. Kiaccudukanusi MyTaiiuii: TeHHBIE,
XpOMOCOMHBIE, TeHOMHbIe. YacToTa u nmpuunHbl MyTanuid. MyTtareHHubie (akTOpHI.
3aKOH rOMOJIOTUYECKUX PSIAOB B HacCIeACTBeHHOM n3MeHunBocty H. Y. BaBuiosa.

Buesnepnast HaciI€ACTBEHHOCTh U U3MEHYUBOCT.

I'enetnka uenoBeka. Kapuotun dyenoBeka. OCHOBHBIE METO/bl T€HETHUKHU
YyeJIoBeKa: F'eHeaJIOrnUYeCKuid, OJIM3HEIIOBLIN, IIUTOTCHETUYECKUM, OMOXUMHUYCCKHM,
MOJIEKYJIAPHO-TE€HE TUYECKU. CoBpeMenHoe OnpeeeHNe TeHOTHIIA:
MTOJJTHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHHUE, B TOM YHUCIIE C MOMOIIBIO
[111P-ananmm3a. HacnencTBeHHble 3a0o0ieBaHUS 4YeIOBEKa: TEHHBIE OOJIC3HU,
00JIe3HU C HACIEJICTBEHHOM MPEeAPaACIIONOKEHHOCThIO, XPOMOCOMHBIC OOJIe3HHU.
Comatnueckue | TeHepaTuBHble MyTanuu. CTBOJOBbIE KIETKU. [IpuUHIUIIBI
3I0POBOTO 00pa3a JKM3HU, TUATHOCTUKH, TPOGUIAKTUKH U JICUCHUS TeHETHIECCKUX
Oose3Hel. MeauKo-TeHETHYECKOe KOHCYJIbTHPOBAaHME. 3HAUCHHUE MEIUIIMHCKON
TCHETUKH B IIPEAOTBPAIICHUH U JICUCHUH TeHETHICCKUX 3a00JI€BaHNI YeII0OBEKA.

JdeMoHcTpanum:

IToptpetsl: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. YUerBepukos, H. B.
Tumodeer-Pecosckuii, H. V1. BaBumos.

Tabmumer w cxeMbl:  «MOHOTHOpHJIHOE  CKpEIIMBaHHUE H  €TO0
IIUTOTCHETUYECKass OCHOBa», «3aKOH pACHICIUICHUS] M €ro IMTOreHeTHYecKas
OCHOBa», «3aKOH  YHCTOTHI  ramer», «JluruOpuaHOoe  CKpelIMBaHUEY,
«uTomornyeckue OCHOBBI JTUTUOPHUTHOTO CKpEIIMBAaHUSAY, «Meiio3y,
«B3auMoIeCTBUE aJJIEIbHBIX TE€HOBY», «l'eHeTnuecknue KapThl pPaCTECHUH,
KUBOTHBIX W YeJOBeKa», «['eHeTnka moja», «3aKOHOMEPHOCTU HacleI0BaHUs,
CHEIUIEHHOTO C ToJioM», «KapuoTumbl 4YenoBeKa U KUBOTHBIX», «BHbI
M3MEHYUBOCTHY, «MoaudukanuonHas W3MEHYUBOCTHY, «HacmemoBanue pesyc-
dakTopay, «['eHeTHKa TpyIn KpoBu», «MyTallnOHHAS H3MEHIHBOCTB.

OOGopynoBaHue: MOACTU-AMIUIMKAIMA «MOHOTHOPHUIHOE CKPEIIMBAHUEY,
«Henonnoe nomunupoBanuey, «JlurubpuaHoe ckpeuuBanuey, «llepekpéct



XpOMOCOM», MHKPOCKON W MuKpomnpenapaT «Jlpozodumna» (HOpMmMa, MyTanuu
(OopMBI KPBLIBLEB U OKpPACKHU Tena), repOapuil «I'opox moceBHON.

JlabopaTopHble U NpaKkTHYecKne padoThI:

Jlaboparopnast pabora Ne 5. «M3ydyeHue pe3ynbTaTOB MOHOTHOPUIHOTO U
JTUTUOPUIHOTO CKPEITUBAHUS Y IPO30(UIIBI HA TOTOBBIX MUKpOIIpENapaTax.

Jlaboparopnast pabora Ne 6. «3yueHue MoauUKalMOHHONW W3MEHUYUBOCTH,
[IOCTPOEHUE BAPUALMOHHOIO Psifia U BAPUALIMOHHON KPUBOW».

Jlaboparopnast pabora No 7. « AHaiu3 MyTanuid y Apo30Quiabl Ha TOTOBBIX
MHUKpOTIpenapaTax.

[Ipaktuueckas pabora Ne 2. «CocTaBieHME U aHaIU3 POJOCIOBHBIX
YEJIOBEKAY.

Tema 7. Ceneknusi opranu3zMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa M IPOLECC. 3apOXKIAECHUE CEJNEKUNA U JTOMECTUKALIHS.
Yuyenne H. WM. BaBuioBa 0 MEHTpaxX MOPOUCXOXKACHUS UM MHOT00Opasus
KyJIbTYPHBIX pacTeHuil. L[eHTpbl MpoOuCXO0XKACHUS JOMAIIHUX >XKUBOTHBIX. CopT,
nopoja, MTaMM.

CoBpeMeHHBIE METOJIbI CeeKIIMU. MacCOBBIM U UHIUBUAYATbHBIH OTOOPHI B
CEJEKIIMM pPACTEHUH W KUBOTHBIX. OLEHKa SKCTepbepa. BIM3KOpOIACTBEHHOE
ckpemBanue — UHOpuAMHT. Yucras nuHus. CKpelMBaHME YHUCTBHIX JIMHHI.
I'erepo3uc, wiu rubpunHas cuia. HepoacTBeHHOE CKpeluBaHUe — ayTOPUAMHT.
Otnanénnas rtubpuamzanuss u e€ ycnexu. VICKyCcCTBEHHBIH MyTareHe3 W
NOJIyYEHUE MOJUIIOUAO0B. JIOCTMKEHUS CENEKIMH pPACTEHUN, JKUBOTHBIX H
MUKpPOOPTaHU3MOB.

buorexHonorus kKak OTpacib MPOU3BOACTBA. ['€HHAas WHXKEHEpUs. Talibl
co3nanus pexkomOuHanTHoW JIHK wu TpaHcreHHplx opranu3moB. KieTouHas
nxeHepus. Kiietounble KyJlbTypbl. MUKPOKIOHAIBHOE Pa3MHOXKEHUE PACTCHUM.
KiioHnpoBaHne BBICOKONPOIYKTHUBHBIX CEJIbCKOXO3SMCTBEHHBIX OpPraHU3MOB.

Okonoruyeckue M ITHYeckue  mpobimembl. MO  —  reHeTHYecKu
MOAU(PUITUPOBAHHBIC OPTaHU3MBI.
JlemoHCTpauuu:

[Toptpersr: H. 1. Basunos, 1. B. Muuypun, I'. JI. Kapneyenko, M. @.
NBaHoB.

Tabmuet 1 cxembl: kKapTa «LleHTpBI TPOUCXOXKIEHUS W MHOT000pa3us
KYJbTYPHBIX pacTeHuit», «Ilopoabl qoMamHuX KUBOTHRIX», «CopTa KyJIbTYpPHBIX
pacteHuity, «OtnanéHras ruopuausanus», «Padotel akagemrka M. @. MBanoBay,
«llonmummonaus», «OObEeKTh OuoTEexHONOTUM», «KieTouHble KyJIbTypbl U
KJIOHHpOBaHUeE», «KOHCTpynpoBaHUE U MEPEHOC TEHOB, XPOMOCOMY.

O6opynoBaHue: MYJISKU IUIOA0B U KOPHEIIOAOB AUKUX (DOPM U KYJIbTYPHBIX
COPTOB pacTeHu, repoapuit «CenbCKOX03IMCTBEHHBIE PACTCHUS .



JlabopaTopHblie U NpaKTH4YeCKHe PadoThI:

Okckypcuss «OCHOBHBIE METONBI M JOCTH)KEHHMS CEJIEKIMU pPACTEHUH U
KUBOTHBIX (Ha CEJEKIIMOHHYIO CTaHLHIO, IJIEMEHHYIO bepmy,
COPTOMCHBITATENbHBIM  YYaCTOK, B TEIUIMYHOE XO3AWCTBO, JaOOPATOPHUIO
arpOyHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. JBoIIOIHOHHASI OHOJIOTUSI.

[IpeanochIku BO3HUKHOBEHHUS HBOJIOIMOHHOM TEOPUHU. DBOJIIOIMOHHAS
Teopusi U €€ MecTo B Ouosioruu. BrusHue 3BONIONMOHHON TEOPUM HAa Pa3BUTHE
OMOJIOTUH U APYTUX HAYK.

CBunerensctBa 53BoJONUM. [lameoHToOnOrMyeckue: mOCIEq0BATEIBHOCTD
MOSIBJICHUS BUJOB B TAJCOHTOJIOTHYECKON JIETOMUCH, TEPEeXOHble (OpPMBEI.
buoreorpadudeckue: cxoacTBo u paznuure GayH v Gpjaop MaTepUKOB U OCTPOBOB.

OMOpHOIOTHYECKHUE: CXOJICTBA M pa3Iv4uMs SMOPHOHOB pPa3HBIX BHUJIOB
MO3BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHUE: TOMOJIOTUYHBIE, aHAJOTUYHEIE,
pyIUMEHTapHbIE OpTaHbl, aTaBU3Mbl. MOJIEKYJSIPHO-OMOXUMUYECKHUE: CXOJCTBO
MEXaHU3MOB HACJEJCTBEHHOCTH W OCHOBHBIX METaOOJIMYECKUX IMyTeH Yy BceX
OpraHU3MOB.

OpomronmonHas Teopuss Y. JlapBuHa. Ilpeanocbuik BO3HUKHOBEHUS
JapBUHU3MA. JIBIKyIIME CHIIBI 3BOJIONMM BUIOB 10 JlapBuHy (uM30BITOYHOE
Pa3MHOXKEHHUE TMPU OTPAHUUYEHHOCTU PECYPCOB, HEOINpEeTIEHHAass U3MEHYUMBOCTb,
O0opb0a 3a CylIecTBOBaHUE, €CTECTBEHHBINH 0TOOD).

Cunterndeckas teopust 3Boironu (CTD) u e€ oCHOBHBIE MOJIOKEHHUS.

MukposBomonus. [Tonynsinusa kak eITMHUIA BUIa U 3BOJIIOLINH.

JIBxymue cuiabl ((pakTopsl) SBOJIOIUK BHIOB B IpHpojae. MyTallMOHHBIN
mpoiiecc ¥ KOMOWHATHMBHAS W3MEHYHMBOCTh. [lOMynsiMOHHBIE BOJHBI U ApEid
reHoB. M301s1Kst U MUrpamusi.

EctectBeHHbIii 0TOOp — HampaBiusomuii (Qakrtop >Bomoruu. DopMBI
€CTECTBEHHOTO 0TOOpA.

[TprcnocOOIEHHOCTh OPraHU3MOB KaK pe3yibTaT dBOMIONUU. [IpuMepsr
MPUCTIOCOOJICHNI Y OpraHu3MOB. ApoMOp(h03bl M HAHOATATITAIIH.

Bun wu BumooOpazoBanue. Kputepum Buga. OcHOBHbBIE — (OpPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOe.

MakpooaBomonusi. DopMbl  IBOMONMH:  (prsieTHYecKas, IUBEpPreHTHAs,
KOHBEpPreHTHasi, napauienbHas. HeoOpaTuMocTh 3BOMIOLUH.

[IpoucxoxaeHne oT HeclmeUuHaTu3UpPOBaHHBIX MpeakoB. IIporpeccupyromas
crienuanu3anus. AJanTuBHAs payalusl.

JdeMoHcTpanum:



Iloptpersr: K. JInnnen, XK. b. Jlamapk, Y. dapsun, B. O. Kopanescknii, K.
M. Bbap, O. I'ekkenb, ®. Mroitep, A. H. Ceepuos.
Tabmuupl 1 cxembl: «Pa3BuTHE OpraHNYecKOro Mupa Ha 3emMyie», «3apoIbIIu

MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc»,  «Dopmbl  OopbObI  3a
cymectBoBanue», «EctecTBeHHBI 0TOOP», «MHOroo0pasue cCOpTOB pacTEHUN»,
«MHoroo6pasue  mopoa  KUBOTHBIXY, «ITonynsauumny, «MyTauuoHHas

U3MEHYUBOCTEY, «ApomMopdo3b», «Wnunoanantanun», «OOImIas gereHepanusy,
«/IBmxkymue cuibl sBomonuuy», «Kapra-cxema Mapuipyta mnytemectBus Y.
Hapsuna», «boprba 3a cymectBoBanue», «IIpucnoco6IeHHOCTh OPraHU3MOBY,
«["eorpadpuyeckoe BUI000pa3zoBaHue», « IKOJIOTHUECKOE BUI000PA30BAHUE.

O6opynoBaHUE: KOJUICKIIMS HACEKOMBIX C Pa3IMYHBIMU THUIAMU OKPACKH,
HA0Op TUIONIOB M CeMsiH, Koyuiekiusa «[lpuMepsl 3alIMTHBIX TPUCTIOCOOJICHUN Yy
KUBOTHBIX», MOjelb «OCHOBHBIC HAMpPABJIEHHUS SBOJIONHUNY», 00bEMHAS MOJEITh
«CTpoeHHE TOJTOBHOTO MO3Ta TO3BOHOYHBIX).

buoreorpadguueckass kapra wmupa, Koyuiekiusa «DopMbI COXpaHHOCTH
UCKOIMAeMBIX JKMBOTHBIX U pacTeHuit», Mojens ammiukamus «llepekpéct
XpOMOCOM», BiaxHble TmpenapaTtel «Pa3Butue Hacekomoro», «Pa3Butue
JSATYUIKA», MUKpornpenapaT «/po3oduna» (Hopma, myranuu (Gopmbl KpbUIBEB U
OKpacKH TeJia).

JlaGopaTopHble M MpaKTHYeCKUe PadOThI:

JlaGopatopnast pab6ora Ne 1. «CpaBHeHHE BHIOB MO MOP(HOIOTHYECKOMY
KPUTEPHUION.

JlaGoparopnas padora Ne 2. «Onucanue MPUCIIOCOOJICHHOCTH OpPraHU3Ma U
€€ OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe U pa3BUTHE KU3HHM HA 3emuie.

JloHay4dHbIE MPEACTABICHUS O 3apOXKICHUM KU3HU. HayuHble rumoressl
BO3HMKHOBEHHUS JKU3HM Ha 3emiie: abWoreHe3 W MaHCHEpMHs. XHUMHUYECKas
HBOMIOIMS. AOWOTEHHBI CHUHTE3 OPraHMYECKHUX BEIIECTB U3 HEOPTraHUYECKUX.
DKCNEpUMEHTAIIbHOE MOATBEPXKACHUE XUMHUUECKOU 3BoMoMU. HauanbHbie 3Tansl
o6uonornyeckoit »Bomonuu. ['mmoreza PHK-mupa. @opmupoBanue mMmeMOpaHHBIX
CTPYKTYp U BO3HMKHOBEHHE MPOTOKJIETKH. llepBbie KIETKM W HX HBOIIOLMUS.
@opMHUPOBAHNE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

PazButre xu3Hu Ha 3emuie 1o 3pam u nepuoaam. Karapxeit. Apxelickas u
nporepo3oiickas 3pbl. [lameosoiickas 3pa u €€ mnepuonabl: KeMOpPUKCKUH,
OPJAOBUKCKHM, CHITYPUICKUN, JEBOHCKUW, KAMEHHOYT OJIbHBIN, IEPMCKHIA.

Me3o030iickas 3pa 1 €€ Nepruoabl: TPUACOBBIN, FOPCKHM, MEJTOBOM.

KaiiHo30iickass 2pa ® €€ TMepuoAbl: MAJICOTCHOBBIM, HEOTCHOBBIN,
AHTPONOT€HOBBIN.



XapakTepucTUKa KIMMAaTa U TeOJIOTMYECKUX MpoueccoB. OCHOBHBIE 3TaIlbl
ABOJIOLMKM PACTUTEIBHOTO M KUBOTHOrO MHUpa. ApomMopdo3bl y pacTeHUU U
*KUBOTHBIX. [l0osiBIIEHUE, pACUBET U BBIMUPAHUE TPYIIN )KUBBIX OPraHU3MOB.

Cucrtema OpraHM4ecKOro MHpPA KakK OTpakeHue 3BOMOUUU. (OCHOBHBIE
CHUCTEMATUYECKHUE TPYIIbI OPraHU3MOB.

OBOJIIOIMS YeJIOBEKa. AHTPOIIOJIOTUS KaK Hayka. Pa3BuTre npencraBieHui o
MPOUCXOXKACHUHN 4YeJoBeKa. Meroapl u3ydeHus aHTponoreHeza. (CxoiacTBa u
pa3nuuus YE€I0BEKA U )KUBOTHBIX. CUCTEMATUYECKOE TTOJI0)KEHUE YETIOBEKA.

JBuwxymue  cuwibl  (pakTopbl)  aHTpOINOreHe3a. HacnencrBennas
W3MEHYUBOCTh U  €CTECTBEHHBI o0TO0Op. OOImecTBeHHbI 00pa3 >KU3HH,
U3TOTOBJIICHUE OPYAUI TPY1a, MBIIUICHUE, PEYb.

OCHOBHBIE CTAJIMM ¥ BETBU 3BOJIIOLIMHU YEJIOBEKA: aBCTPAJONUTEKU, UeaoBek
yMenblii, YenoBek mnpaMoxomAmud, YenoBeKk HeEaHAEPTalbCKuM, YeloBek
pasyMHblii. Haxojaku HCKOMaeMbIX OCTaTKOB, BpEMs CYIIECTBOBaHMs, OOJACTh
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 >KU3HU, OPYIH.

YenoBeyeckne pacbl. OCHOBHbIE  OOJIbIIME  pachl:  €BPOINEOMIHAS
(eBpasmiickasi),  Herpo-aBCTpaliougHas  (PKBaTopuajibHas),  MOHTOJOWJIHAS
(a3maTcko-amepukaHckas).  UepTbl  NPUCHOCOOJEHHOCTH  TpeACTaBUTENEH
YEJIOBEUYECKUX Pac K YCIOBHUSIM CYIIECTBOBaHUSA. EAMHCTBO 4enOBEYECKHX pac.
Kpuruka pacuzma.

JdeMoHcTpanum:

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

Tabmuupl U cxeMbl: «BosnukHoBenne CoJIHEUHOM cucTeMBI», «Pa3Butne
opraHuyeckoro Mupa», «PactutenpHas kietka», <«OKuUBOTHas  KIIETKay,
«IIpokapuotnueckas kietka», «CoBpeMEHHas CHUCTEMa OPraHHMYEeCKOro MHUpay,
«CpaBHEHHE AaHATOMUYECKHUX YEPT CTPOCHUS YENIOBEKA U YEJIOBEKOOOPa3HBIX
o0e3bsin», «OCHOBHBIE MeECTa MAJCEOHTOJIOTHYECKHUX  HAXOJOK  MPEIKOB
COBPEMEHHOI'0 4eJoBeKay», «/lpeBHeummue nmoan», «pesHue mronn», «llepBbie
COBPEMEHHBIE JIIOAN», «HenoBeuecKue pacei».

O6opynoBanue:  mymsikun — «lIpoucxoxkaeHue  demoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HeaHAEpTallblla, KPOMAHBOHIIA), CIICTIKM WIU
M300pKEHUS KaMEHHBIX OpYAHH TEepBOOBITHOIO 4YeloBeKa (KaMHU-YOMIEPHI,
pyomma, ckpebia), TreoXpoHOJOrHYecKas TaOnuma, KOJUICKIusa «DopMbl
COXPAaHHOCTU MCKOMAEMBbIX )KUBOTHBIX U PACTCHHI.

JlabopaTopHble M IpaKTHYecKUe padoThbI:

[IpakTuueckast padora Ne 1. «M3ydeHne uckomaeMbIX OCTATKOB PACTEHUN U
KUBOTHBIX B KOJUICKIIUSIX).



OKcKypeus «IBONIOLUS OPraHUYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
HAy4YHbII I KpaeBeIUeCKUl My3eil).

Tema 3. OpranusMsbl M OKpYy:KawoIas cpeaa.

DKoJorus Kak Hayka. 3afadyd ¥ pa3iesbl 3KoJoruu. MeToasl 3KOJIOTHYECKUX
HCCIIEIOBAaHNN. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOuTaHUsT OPraHU3MOB: BOJIHAs, HA3€MHO-BO3YILHAas, MOYBEHHAs,
BHYTPHOPTraHU3MEHHAS.

Okonorunyeckue ¢akropel. Krnaccudukanus sKojgorudeckux (HakTopos:
abnotuyeckue, OMOTHYECKHE M AaHTPOINOreHHble. JlefcTBHE HKOIOTrMYECKUX
(haKkTOpOB HAa OPTaHU3MBI.

Abuotnueckue (akTopbl: CBET, TEMIEPATYpPa, BIAKHOCTh. DOTONEPHOIU3M.
[Ipucnocobnenust  OpraHM3MoOB K  JEWCTBHIO  aOMOTHYECKHX  (DAKTOPOB.
buonoruyeckue puTMBbI.

buornueckue (bakTopBhl. Buner OMOTHYECKHUX B3aMMOJICICTBUM:
KOHKYPEHIIUS, XUIIHUYECTBO, cuMOM03 U ero (opmel. [lapasutusm, kooneparus,
MYyTyalau3M, KOMMEHCaJIu3M (KBapTUPAHCTBO, HaXJIEOHUYECTBO). AMEHCAIU3M,
HeUTpanu3M. 3HayeHue OMOTHYECKHX B3aWMOJICHCTBUN ISl CYIECTBOBAHUS
OpraHU3MOB B MIPUPOHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XAapAaKTEPUCTUKU nomyysiquu. (OCHOBHBIE IOKa3aTelu
NOMYJIALIMU: YHMCICHHOCTb, IIOTHOCTh, POXKAAEMOCTh, CMEPTHOCTh, IPUPOCT,
murpanus. J[lnHaMuKka YuCICHHOCTU MONYJISIUUN U €€ peryJsisius.

JdeMoHcTpanum:

[Toptpetsi: A. I'ym6onbar, K. @. Pynbe, O. ['ekkens.

Tabmuuer 1 cxemol: kapra «[Ipupoansie 30HbI 3emun», «Cpenbl oOUTaHUS
opranu3moBy», «®oronepuoauzm», «llonmymanum», «3aKOHOMEPHOCTH poOcCTa
YUCJICHHOCTHU NOMYJISIUuU HHOY30puu-Tyhenbkny, «[lumessie memnmy.

JlaGopaTopHble M MpaKTH4YeCKUE PA0OThI:

Jlabopatopnas padota Ne 3. «Mopdomorudyeckue 0COOEHHOCTH PACTCHUI U3
Pa3HBIX MECT OOUTAHUS.

Jlabopatopnas padota Ne 4. «BnusiHue cBeTa Ha POCT M Pa3BUTHE YEPEHKOB
KoJieycay.

[IpakTrueckas padora Ne 2. «[loacu€T MIOTHOCTH NOMYJSALNI Pa3HBIX BUIOB
PaCTEHUIN.

Tema 4. Coo01iecTBa M 3K0JI0THYECKHE CHCTEMBbI.

Coo0miectBo opraHu3mMoB — OuorieHo3. CTpyKTypbl OMOIIEHO3a: BHUIOBas,
MPOCTPAHCTBEHHas, Tpoduueckas (nuieBasi). Bunabl-momuHantel. CBSI3M B
OHoLIEHO3E.

Dkosioruyeckre cucteMbl (3kocucTembl). llonstue 00 »sKkocucreme u
ouoreoneHoze. @OYHKIIMOHAJIbHbIE KOMIIOHEHTBl 3KOCHCTEMBI: IMPOAYLEHTHI,



KOHCYMEHTBI, peAylieHThl. KpyroBopoT BelIeCTB U MOTOK PHEPTUU B IKOCUCTEME.
Tpopuueckue (nmumieBbIE) YPOBHM 3KOCHUCTEMBI. IlumieBble 1emM UM CETH.
OcCHOBHBIE TOKa3aTeldu HKOCUCTEMBI: OMoOMacca, MNPOAYKLUHS. DKOJOTHMYECKHE
NUpamMuabl: TPOAYKUMH, YHCIEHHOCTH, Ouomacchl. CBOMCTBA 3KOCHCTEM:
YCTOMYHUBOCTh, CAMOpPETYJIsilius, pazButue. CyKiieccusl.

[Ipuponnbie IKOCUCTEMBI. DKOCUCTEMBI 03EP M PEK. DKOCUCTEMA XBOWHOIO
WJIU TTUPOKOJIMCTBEHHOTO Jieca.

AHTpOIIOT€HHbIE  3KOCHCTEMBI.  ATpPO3KOCHCTEMBI.  YPOOIKOCHUCTEMBI.
buonoruyeckoe u X03MCTBEHHOE 3HAUEHHUE arpOIKOCUCTEM U YPOOIKOCHCTEM.

buopaznooOpasue kak (aktop ycTounBocTu sKocucteM. CoxpaHeHHe
OMOJIOTMYECKOTO pazHOoOOpa3us Ha 3emiie.

VYuenue B. U. Bepuanckoro o 6uocdepe. ['panuiipl, coctaB U CTPYyKTypa
ouochepnl. Kupoe BemectBo u ero Qgynkuuu. OcobeHHOcTH OHOcPephl Kak
I00anbHOM JKOCUCTEMBI. J[MHaMuuyeckoe paBHOBeCME M OOpaTHas CBsI3b B
ouocdepe.

KpyroBopoTsl BeliecTB U OMOT€OXMMHUUECKHE UKLl 3JIEMEHTOB (yrieposa,
azora). 30HabHOCTh Ouochepsl. OCHOBHBIC OMOMBI CYIIIH.

UYenoBeuecTBO B Omochepe 3eMin. AHTpONOreHHbIe U3MEHEHUsT B Onocdepe.
['mo6anbHbIE 2KOJIOTHYECKUE TPOOIIEMBI.

CocymiecTBoBaHuE MIPUPOJIBI U YEJI0BEYECTBA. CoxpaneHnue
6unopa3zHooOpasust Kak OCHOBa ycToiunBoctu 6mocdepsl. OCHOBa parmOHAIBHOTO
yIOpaBJI€HUsI MPUPOAHBIMM pECypcaMM M UX HCHOJIb30BaHHEe. JlocTHKeHus
OMONIOTMY U OXpaHa MPUPOJIbI.

JdeMoHcTpanum:

IToptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepuaackuii.

Tabmumpl u cxembl: «llumesbie 1enu», «bHOIIEHO3: COCTaB M CTPYKTYypay,
«IIpuponubie coobmiectBay, «llenmn mnutanus», «IKoJOoTrHUYECKas MMHPAMUTIAY,
«buocdepa n yenoBek», «IKOCUCTEMA MIUPOKOIUCTBEHHOTO JIecay, « IKOCUCTEMA
XBOMHOro  Jjeca», «bwuorenos Bogoéma», «ArporeHo3», «lIpumepHbie
AHTPOIIOT€HHBIE  BO3JACWUCTBUS HA nOpupody», «BaxneWmme HUCTOYHUKHU
3arpsA3HEHUs] BO3/AyXa M TPYHTOBBIX BOA», «llouBa — BakHeMIllas COCTaBIAIOLIAS
ouochepr», «DakTopsl Aerpaganuu mousy, «llapHukoBsiii 3GdexTy, «DaKkTophI
pPaANOAaKTHBHOTO 3arps3HeHuss Oumocdepb», «OOmas crpykrypa Ouocheps,
«Pacnipoctpanenune xku3Hu B Oumocdepe», «O30HOBBIM 3KpaH Ouocheps»,
«KpyroBopoT yriepona B 6uochepe», «KpyroBopoT a3oTa B mpupoie».

O6opynoBanue: Mojaenb-amIuKanus «Tunudaable OMOIEHO3bI», TepOapwHii
«PactutenpHbIie COO0OIIECTBaY, KOJUIeKIIUN «buorienos3y», «Bpeaurenn BaxHEHITHX
CEIbCKOXO3IMCTBEHHBIX KYJIBTYp», TepOapuu ¢ KOJUIEKIUU pACTEHUU U
KUBOTHBIX, NPUHAJICKAIINE K PA3HBIM SKOJOTMUECKHMM TpymnnaM OJHOTO BHUJA,



Kpacnas knura Poccuiickoit ®enepaunu, H300paxKeHUs OXpaHSAEMbIX BHUIOB
PAaCTEHHUH U )KUBOTHBIX.



IINTAHUPYEMBIE  PE3VIJIbTATbBI OCBOEHMA IIPOI'PAMMBI 110
BNOJIOTMN HA  BA30OBOM  YPOBHE CPEJHEI'O  OBUIEI'O
OBPA30OBAHUIA

Cornacio ®I'OC COO, ycraHaBiMBarOTCAd TpeOOBaHUS K pe3yJbTaTaM
OCBOCHHUSI OOy4YalOlIUMHCS MpPOrpaMM  CpeaHero olmiero  oOpa3oBaHUS:
JMYHOCTHBIM, METAMIPEIMETHBIM U TIPEIMETHBIM.

JIMUYHOCTHBIE PE3YJIbTATBI

B cTpyKkType JNMYHOCTHBIX pE3yJIbTATOB OCBOCHUSI mHpeamera «bHuosiorus»
BBIICJICHBI CJIEAYIOIINE COCTABIISIIONINE: OCO3HAHHE OOYUYaIOIIMMUCA POCCUNCKOM
rpaXJaHCKON MJICHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEIbHOCTH
U CaMOOMPENENICHUIO, HaJu4he MOTHBAlMM K OOy4YeHUr0  OHOJoTHH,
I[eJICHANIPABIICHHOE pa3BUTHE BHYTPEHHUX YOEXKICHUN JIUYHOCTH Ha OCHOBE
KITFOUEBBIX ILEHHOCTEH W HCTOPUYECKUX TPATUIUA Pa3BUTUS OMOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh U CIIOCOOHOCTH OOYYaIOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
NEATEIbHOCTA 1LIEHHOCTHO-CMBICJIIOBBIMU  YCTAHOBKaMHU, MPUCYIIUMHU CHUCTEME
OMOJIOTMYECKOTO  00pa3oBaHUs, HAJIW4YHUE HKOJOTHUYECKOTO IPABOCO3HAHMS,
CITOCOOHOCTH CTaBUTH LIEJI U CTPOUTH KU3HEHHBIC TUTAHBI.

JInyHOCTHBIE pe3yJIbTAaThl OCBOCHUS IMpeameTa «bHoJIorus» JOCTUTaloTCs B
€IUHCTBE YYEOHOM U BOCIUTATCIBHOW JIESITCIHPHOCTH B COOTBETCTBUU C
TPaIULIMOHHBIMUA POCCUUCKUMU COLIMOKYJIBbTYPHBIMHU, HCTOPUUYECKUMHU U TYXOBHO-
HPABCTBCHHBIMHU IICHHOCTSIMH, MPUHATBIMU B OOIIECTBE IMpaBUJIaMH M HOPMaMH
MOBEJICHUS W CIIOCOOCTBYIOT TIpoIiecCaM CaMOIIO3HAHMS, CaMOBOCIUTAHHS U
CaMOpa3BUTHS, PA3BUTHS BHYTPEHHEH TMO3UIMUM JIMYHOCTH, MATPUOTU3MA,
YBOKECHUS K 3aKOHY U IPABOIOPAJKY, YEIOBEKY TpyAa U CTapUIEMy MOKOJIEHHUIO,
B3aMMHOT'O0 YBa)XKCHHS, OCEPEKHOTO OTHOIICHUS K KYyJBTYPHOMY HACICIHIO M
TpaJuysIM MHOTOHAIMOHAJIbHOTO Hapoaa Poccuiickont denepanuu, Opupoae u
OKpYXKaroLIen cpefie.

JIM4HOCTHBIC pE3yNbTaThl OCBOCHHUSA YydeOHOro mpeameTra «buomorusy
JOJDKHBI OTPakaTh TOTOBHOCTH M CIIOCOOHOCTH 00YYAOIIMXCSI PYKOBOJICTBOBATHCS
chopMHUpPOBAaHHOKW BHYTPEHHEH IMO3UIIMECH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpHMEHTAllM{, TIO3UTUBHBIX BHYTPEHHUX  YOEXKJCHUN, COOTBETCTBYIOIIHUX
TPAJAUIMOHHBIM IIEHHOCTSIM POCCHUHCKOr0O OOINECTBA, PACIIMPESHHUE >KU3HCHHOTO
ONbITa U ONbITA JACATEIBHOCTH B IPOIECCE peATU3alliM OCHOBHBIX HAIPABICHUN
BOCHUTATEIBHOM JIEATEIHLHOCTH, B TOM UHMCJIC B YaCTH:

1) rpa;kIaHCKOr0 BOCIMTAHUS:

c(hopMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00yJaloMIerocs: Kak akTUBHOTO 1

OTBETCTBEHHOTO 4JI€HA POCCUMCKOTO OOIIECTBA;



OCO3HAHHUE CBOMX KOHCTUTYIIMOHHBIX MpaB M OOSI3aHHOCTEH, YyBaXKEHUE
3aKOHA U MIPABOIOPSIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOM JESITEIBHOCTH MPU CO3AAHUU
y4eOHBIX MPOEKTOB, PEHICHUU YYEOHBIX W MO3HABATEIbHBIX 3aJlay, BHIMIOJIHEHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh ~ OTpPENENsATh COOCTBEHHYIO TIO3UIIMIO [0 OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM )KM3HU U OOBACHATH €€;

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOIMMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJICH C pa3HBIMU YOXKIACHUSMU, KYJIbTYPHBIMHU IIEHHOCTSIMH U
COLMAJIBHBIM TTOJI0KEHUEM;

FOTOBHOCTh K COTPYJIHUYECTBY B MPOILECCE COBMECTHOTO BBIMIOJHECHUS
y4eOHBIX, T[I03HABaTEJbHBIX M HCCIEIOBATEIbCKUX 3a7a4, YBaKUTEIbHOTO
OTHOIIIEHHUSI K MHEHHUIO OIIMOHEHTOB MpPH OOCYXJACHUU CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COZECPIKAHUS;

FOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOU €ATEIBHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

c(hopMUPOBAHHOCTH POCCUNCKOU IPaXJIaHCKON UJICHTUYHOCTH,
NaTPUOTU3MA, YBAKEHHS K CBOEMY HapoOJy, YyBCTBAa OTBETCTBEHHOCTU IEpeE.
Ponunon, ropmoctu 3a cBOM Kpau, CBOXO PoawHy, CBOM S3BIK U KYJIBTYPY,
IPOIIJIOE U HACTOSIIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOUIEHUE K MPUPOJHOMY HACJIEAHIO U MTaMITHUKAM MPUPOABL,
NoCTHKeHUsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCUMCKUX YYEHBIX B CTAHOBICHHE U
pa3BuTHE OWOJOTMHM, TOHMMAHUS 3HAY€HUA OWOJIOTMH B TO3HAHUU 3aKOHOB
IPUPOJIBI, B KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIECTBA;

ujeitHas yOeXIEHHOCTh, TOTOBHOCTh K CIy:KeHHMIO W 3amure OTedecTBa,
OTBETCTBEHHOCTH 32 €T0 CyIb0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHMUE JYXOBHBIX EHHOCTEN POCCUMCKOr0 HApOAa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUYECKOTO IMMOBEICHNUS;

CIIOCOOHOCTh OIICHMBATh CHUTYaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHHS,
OPHUEHTUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBbI U LIECHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHE YCTOMYUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOUIEHHE K CBOUM POJUTENSM, CO3IaHUIO CEMbU Ha OCHOBE
OCO3HAHHOTO IIPHUHATUA LIEHHOCTEM CEMEWHOW JKU3HHM B COOTBETCTBUU C
TpaauuusiMu Hapoa0B Poccuu;

4) 3¢cTeTUYEeCKOro BOCIIMTAHMS:

ACTETUYECKOE OTHOIIEHUE K MHpPY, BKIIOYAsi ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIICHUIA;



IIOHUMAHUE YMOLMOHAJIBHOTO BO3JAECUCTBUS JKUBOU IPUPOBI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIPAKEHHUIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMJICHUE
MPOSIBIISITh KAYECTBA TBOPUYECKOU JIMYHOCTH;

5) ¢usnueckoro Bocnutanus, GopMHPOBAHMS KYJbTYPbI 310POBbSI U
IMOIMOHATBHOTO 0JIArONMOJIyYHs:

NOHUMAHUE U peanu3alus 37]0pOBOr0 M 0O€30MacHOro o00pasza KHU3HU
(3mopoBoe  muTaHWe, COOJIOJICHHE TUTMEHWYECKUX TMpaBUI U HOPM,
cOaJTaHCUPOBAHHBIM PEXUM 3aHATUH M OTAbIXa, peryispHas ¢uzndecKas
aKTUBHOCTB), OEpEKHOr0, OTBETCTBEHHOIO M KOMIIETEHTHOT'O OTHOIIEHHUS K
cOOCTBEHHOMY (DU3UYECKOMY U MCUXUUECKOMY 370POBbIO;

NMOHUMAHHUE IIEHHOCTH TMPaBWI HWHAUBHUAYAJbHOTO U  KOJJIEKTUBHOIO
0€30MacHOT0 MOBEACHUS B CUTYAIIMX, YTPOXKAIOIIUX 370POBBIO U KU3HU JIIOJIEH;

OCO3HAHUE TMOCIEJCTBUN U HEMPHUATUS BPEIHBIX MPUBBIUEK (YMOTpeOIeHus
AJIKOTOJIsI, HAPKOTHUKOB, KYpeHU );

6) Tpy10BOr0 BOCIIMTAHMS

TOTOBHOCTH K TPYly, OCO3HAHUE IIEHHOCTH MacTepPCTBa, TPYAOIIOOUE;

TOTOBHOCTh K AaKTUBHOW JIECSITEIHBHOCTH TEXHOJOTMYECKOW U COLUAIbHOU
HAIPaBJIEHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATH, TUIAHUPOBATH U CAMOCTOSITEIHHO
BBITIOJHATH TaKYIO J€ATEIbHOCTD;

UHTEpeC K paznuyHbiM cepaMm MpodecCHOHANBHON NESITeIbHOCTH, YMEHHE
COBepIlIaTh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud | pealn30BbIBATH
COOCTBEHHBIE )KM3HEHHBIE TUIaHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHUIO M CaMOOOpa30BaHUIO Ha
MPOTSHKEHU U BCEU JKU3HU,

7) KOJI0THYECKOT0 BOCITUTAHUSA:

AKOJIOTHYECKH II€JeCO00pa3HOe OTHOIIEHHWE K MPUPOJIE KAaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIIECTBOBAHUS;

MOBBIIIICHUE YPOBHS JKOJOTHYECKOW KYJIbTYyphl: TPHOOPETEHHE OTBITA
IUIAHUPOBAHUSI TIOCTYNIKOB W OIEHKM HUX BO3MOXKHBIX TMOCIEACTBUU IS
OKPY’KAIOIIEH CPEbI;

OCO3HAHUE TJ00ABHOIO XapakTepa SKOJOrMYeCKUX MpoOjeM U MyTed HuX
pelieHus;

CIIOCOOHOCTh HWCIOJIB30BaTh MPUOOpPETaeMble TPH U3YYCHUH OUOJIOTUH
3HaHMSI M YMEHHS TIpU PEIIeHWH TMpoOJieM, CBSI3aHHBIX C PalMOHATHHBIM
MPUPOJIONOIB30BAHNEM  (COONIOJIEHHE  TpaBUJl  MOBEAEHUA B  MOPHUPOJE,
HalpaBJICHHBIX Ha COXPAaHEHUWE pPABHOBECHUA B HKOCHUCTEMAaX, OXpaHy BHUJOB,
IKocHUCTEM, Orochepshl);



AKTMBHOE HENPUATUE JEUCTBUH, NPUHOCALIMX BpEd  OKPYKAIOIIEH
MPUPOAHON Cpejie, YMEHHE MPOTHO3UPOBATH HEOJIATONMPHUATHBIC JKOJOTHUECKHE
MOCJIC/ICTBUS MPEANPUHUMACMBIX JCHUCTBUIN U TIPEIOTBPAIIATH HX;

HaJMYHUE Pa3BUTOTO DKOJOTHUESCKOTO MBIIICHHS, YKOJIOTHISCKON KYIBTYPHI,
OTIbITa TEeSATETHHOCTH IKOJIOTUIECKOM HAIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAaThCSI UMH B TIO3HABATEIbHON, KOMMYHUKATHBHOW W COIMAIBLHOMN
MPAKTUKE, TOTOBHOCTH K YYaCTHUIO B TIPAKTUYCCKOUN MEATETHHOCTH IKOJIOTHICCKOM
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOr 0 MO3HAHHUSA:

c(OpPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHOW NMPAKTUKH, OCHOBAHHOT'O HAa JHAJIOTE
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MUDE;

COBEPIIIEHCTBOBAHHUE S3BIKOBOM M YHTATEIBCKOW KYJIBTYpPHl KaK CpEICTBa
B3aMMO/ICHCTBHS MEXK]TY JIFOJIBMH ¥ TIO3HAHUS MUPA;

NOHMMaHWe crenuuKu OWOJIOTMM KaK HAayKH, OCO3HaHHS e€ polu B
(bOpMHUpPOBAaHUHN PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUHU IEJIOCTHOTO
NpEeJICTaBlICHUsT 00 OKPY)KAIOIIEeM MHpE KaK O CAMHCTBE NMPHUPOIBI, YCIOBEKA W
oOIIecTBa, B MMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIICeHUH NpodsieM
COXPaHEHUS IPUPOTHOTO PAaBHOBECHS;

yOeXKIEHHOCTh B 3HAYUMOCTH OMOJIOTHU JJII COBPEMEHHOW IUBUIIU3AIINM:
oOecrieyeHus: HOBOTO YPOBHSI Pa3BUTHUS MEAUIMHBI, CO3/IaHUE TMEPCIIEKTHUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pelaTh PECYpCHbIE  MPOOJEMBI  Pa3BUTHS
YeJIOBEYECTBA, NTOMCKA MyTeH BBIXOJA U3 IIO0ATBHBIX DKOJIOTHUECKHX MPOOIeM U
oOecrieueHusi  Tmepexoja K  YCTOWYMBOMY  DPa3BUTUIO,  PAIMOHAIBLHOMY
UCIIOJIb30BAHUIO TPUPOIHBIX PECYpCOB U (POPMUPOBAHHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYCHUM OWOJOTUYECKUX 3HAHUN B IEIAX
MOBBIIIEHUS OOIIeH KyJNbTYphbl, €CTECTBEHHO-Hay4HOW TIpPaMOTHOCTH, Kak
COCTaBHOW YacTH (DYHKIIMOHAIBLHON TPaMOTHOCTH OOyYarOMMXCs, (HOPMHUPYEMO
MIPY U3y4YECHUU OMOJIOTHH;

MOHWMAaHHUE CYIIHOCTH METOJIOB MO3HAHMUSI, UCIIOJIb3YeMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIOJIb30BaTh IMOJy4YyaeMble 3HAHHUS JUIsl aHaiu3a W
OOBSICHEHUS SIBIICHUN OKPYKAIOIIETO MHUpPA U MPOUCXOASAIINX B HEM U3MECHECHH,
yMEHHUE JeJaTh OOOCHOBAaHHBIC 3aKIIOUEHHS HAa OCHOBE HAYYHBIX (AKTOB U
UMEIOIINXCS JaHHBIX C IENIbI0 TIOYYEHHS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOATENFHO HCIIONh30BaTh OWONOTHYECKUE 3HAHUS IS
pemieHwus MpoOJIeM B peabHBIX )KH3HEHHBIX CUTYAITUsX;

OCO3HAHHE IIEHHOCTH HAYYHOW JESTEIHbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOCKTHYIO M MCCIIEOBATEIBCKYIO ACSTEIHPHOCTh WHANBUYAIIBHO U B TPYIIIIE;



TOTOBHOCTh M  CIIOCOOHOCTh K  HENPEPHIBHOMY  OOpa3oBaHUIO H
caM000pa30BaHUIO, K AKTUBHOMY IIOJIYYEHHIO HOBBIX 3HAaHUM MO OHUOJNOrMH B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTIMHU.

METANPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHblE pe3yibTaTbl OCBOEHUSA y4yeOHOro mnpeamera «buosorus»
BKJIIOYAIOT: 3HA4YMMble JJi1 (OPMHUPOBAHUS MHUPOBO33PEHUS O0ydaroUIuXxcs
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOILEHAyUYHbIE MOHSTHS, OTpaKarolle
LEJOCTHOCTh HAYYHOW KAapTUHBI MHpa U cHneuupuKy METOJO0B IO3HaHMS,
HCIIOJIb3yeMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, HEPIus, SIBJIEHUE, MPOIIECC,
CUCTEMA, HAy4YHBIM (akT, NPUHIUII, THIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS,
uccleloBaHue,  HaOJOJleHHe,  HM3MEpeHHe,  OKCIEPUMEHT U JAPYIHX),
yYHHUBEpCAJIbHbIE y4yeOHble JEeHCTBUA (MO3HABaTeNIbHbIE, KOMMYHHUKATHUBHBIC,

PETYISITUBHBIE), oOecreynBaroIme dbopmupoBaHue (G yHKIMOHATBHOM
IPaMOTHOCTH M COI[MAIBHOM KOMIETEHIMH OOyYarouIuxcs, CHOCOOHOCTh
oOyyaromxcs UCIIOJIb30BaTh OCBOEHHBIE MEXAUCIUIUIMHAPHBIE,

MHUPOBO33PCHUYCCKUE 3HAHUSA W  yHHBEpPCAJIbHBIE ydeOHBbIC JCHCTBUA B
MIO3HABATEILHON U COIMATILHOMN TTPaKTHKE.

MeranpenMeTHble pe3yJbTaThl OCBOSHUSI IPOTrpaMMbl CPEIHETOo OOIIero
00pa3oBaHus TOJHKHBI OTPaXkKaTh:

OBaanenune YHUBEpPCATbHBIMH YueOHbIMH MO3HABATEJbLHBIMH
JEeUCTBUSIMMU:

1) 6a30Bble JJOrHYECKHe TeCTBHS:

CaMOCTOSITEIbHO  (OPMYJIMPOBAaTh M aKTyaJu3UpOBaTh  IpoOJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIONIB30BaTh TMPU OCBOCHWU 3HAHWUU MPUEMBI JIOTHYECKOTO MBIIIICHUS
(amanu3a, cCUHTE3a, CpaBHEHMsI, KiIacCU(pUKaAIINA, 000OIICHUS ), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX TOHATUH (BBIACIATh MX XapaKTepHbIC MPHU3HAKH, YCTaHABINBATH
CBSI3U C IPYTUMH TTIOHATHSIMH);

OTIPENENIATh IENH JCATSIBHOCTH, 3ajaBas IapaMeTpbl M KPUTEPUU HX
JTOCTHXKCHUS, COOTHOCHTD PE3YJIbTAThI ICATEIHBHOCTH C TTOCTABICHHBIMH LEIISIMHU;

UCITOJIH30BaTh OMOJIOTHYECKUE IMOHATHS ISl 0OBSICHEHUS (PAKTOB MU SBICHUUN
YKWBOU IPUPOJBI;

CTPOHUTH JIOTHUCCKHE PpACCYXKJICHHS (MHAYKTHBHBIC, JECIYKTHBHBIC, IIO
AQHAJIOTHH), BBIABIIATH 3aKOHOMEPHOCTH M IPOTHBOPEYHS B paccMaTpUBASMBIX
SIBICHUAX, (DOPMYJIHUPOBATH BBIBOJIBI 1 3aKIIOUCHHS;

MIPUMCHSTH CXEMHO-MOJICIbHEIC cpeacTBa JUIST IpeACTaBICHUS
CYIIECTBEHHBIX CBS3€H M OTHOIICHHH B M3yYaeMbIX OMOJIOTMYECKHX OOBEKTaX, a



Takke  MPOTUBOPEUYMI  pa3HOr0  poja,  BBISIBICHHBIX B Pa3JIMYHBIX
MH()OPMAIIMOHHBIX UCTOYHUKAX;

pa3palaTbiBaTh IJIaH PELICHUsS MPOOJIEMBbl C YYETOM aHAIN3a MUMEIOIINXCS
MaTepUalibHbIX U HEMaTepUalIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBHI B JIEATEIILHOCTD, OLICHUBATh COOTBETCTBUE PE3YIHTATOB
L[EJISIM, OLIEHUBATh PUCKU MOCIEICTBUM €S TEILHOCTH;

KOOPJIMHUPOBATh U  BBIMOJHATH pabOTy B  YCIOBUSIX  PEajIbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATHBHOE MBIIIJICHUE MPU PEIICHUHN KU3HEHHBIX MPOOJIEM.

2) 6a30Bble HCCJIEA0BATEIbCKIE TeHCTBHA:

BJIAJICTh HaBbIKAMH y4€OHO-HCCIIEIOBATEIBCKON U MPOSKTHOM JEeATeIbHOCTH,
HaBBIKAMHU  paspelnieHus MnpoOseM, CHOCOOHOCTbIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TTOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MO3HAHUS,

UCIIOJIB30BaTh Pa3JIUYHbIE BUJBI JEATCIBHOCTH 10 IOJYYCHHIO HOBOTO
3HaHUS, €r0 HUHTEpIpeTalni, MPeoOpa3oBaHUI0 W MPUMEHEHUIO B Y4E€OHBIX
CUTYaIUsX, B TOM YHUCJIEC TIPU CO3aHUN YUCOHBIX U COITUATIBHBIX MPOEKTOB,;

(dbopMHUpOBaTH HAYUHBIN TUI MBIIUICHUS, BIaI€Th HAYYHOU TEPMHUHOJIOTHUEH,
KJIIOYEBBIMU TTOHITUSIMU U METOJIaMH;

CTaBUTh M (GOPMYIUPOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEILHOM
JESTEIBHOCTU U )KU3HEHHBIX CUTYaIUsIX;

BBISIBJISITh MIPUYMHHO-CJICJACTBEHHBIE CBSI3M U aKTyaJu3MpOBaTh 3a/auvy,
BBIIBUTATh THUMOTE3y €€ pelIeHUs, HAXOAWTh apryMEHThI JUIs JT0Ka3aTelbCTBA
CBOMX YTBEP)KIICHUM, 3a/1aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHANMM3UPOBATH TIOJIYYCHHBIE B XOJE€ PEIICHHs 3aJayd  pe3yJbTaThl,
KPUTHYECKHU OLICHUBATh MX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHUE B HOBBIX
YCIIOBUSAX;

J1aBaTh OIICHKY HOBBIM CHUTYaIlUsIM, OIICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIIECTBIISITh IEJICHANPABICHHBIA MOUCK TIEPEHOCa CPEACTB U CIOCOO0B
JIEHUCTBUS B IPOPECCUOHATIBHYIO CPELY;

YMETh TEPEHOCUTh 3HAHHUS B IMO3HABATEIBbHYIO M TPAKTUYECKYIO OO0JacTH
KU3ZHEICATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IaCTe;

BBIJIBUTaTh HOBBIE WJIEH, MpejiaraTh OPUTHHAIIbHBIE MOJXOJbl U PEIICHUs,
CTaBUTh NPOOIEMBI U 33/1a4H, JOMYCKAIOIINE albTePHATUBHBIE PEIICHUS.

3) pabora ¢ uHpopMaumeii:

OPUEHTHPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MHPOpMAIUU (TEKCTE Y4eOHOTO
nocoOusi, HAYYHO-TIOMYJSAPHOW JUTEpaType, OHOJOTMYECKUX CIOBApSIX U
CIIpaBOYHUKAX, KOMIIBIOTEPHBIX 0a3ax NaHHbIX, B VHTEepHETe), aHAIU3UPOBATH



HH(OPMAITUIO Pa3IMYHBIX BUIOB U (OPM MPEACTABICHUS, KPUTHICCKH OICHUBATH
e€ TOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTD;

dbopMyIHpOBaTH 3aMPOCHl U MPUMEHSITH PA3IMYHBIC METOABI TIPH MOUCKE U
otOope Ouonornueckoi MHGOpMALUU, HEOOXOUMON JIsl BHIMIOJHEHUS! y4eOHBIX
3azay;

NpHOOPETaTh OMNBIT HCIIOJIB30BAHUS HWH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATH KYJIbTYPy aKTUBHOT'O MCTIOJIB30BAHUS PA3THIHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO  BBIOMpATh  ONTHMAIBHYIO  (QopMy  TpeacTaBICHUS
Oounonornyeckoil mHGpopManuK (CXeMbl, TpadUKH, TUArpaMMbl, TaOIHIIBI, PHCYHKH
" 1pyroe);

UCIIOJIb30BaTh HAy4YHBIM S3BIK B KAa4eCTBE CpEJICTBA TNpu pabore ¢
Owonornyeckoil wWHpOpMaINMEW: TPUMEHATh XUMHYECKHE, (HU3UYECKUe W
MaTEMaTUYECKUE 3HAKU M CHMBOJIBI, (OpMYIbI, aOOpeBHATypy, HOMCHKJIATYpY,
UCIIOJIb30BaTh W NpPeoOpa3oBbIBATh  3HAKOBO-CUMBOJIMYECKHE  CPEJICTBA
HaTJISTHOCTH;

BJQJICTh ~ HABBIKAMH  pACIIO3HABaHUS M 3alIUThl  WHGOpPMAIIHH,
UH(GOPMAIIMOHHON 0€30MaCHOCTH JIUYHOCTH.

OBiageHue yHUBePCATbHBIMH KOMMYHUKATHBHBIMU JI€CTBUSIMH

1) obmenue:

OCYIIECTBIISITh KOMMYHHUKAILIMK BO BCeX cdepax KU3HHU, aKTUBHO y4aCTBOBATh
B JIMAJIOT€ WJIM TUCKYCCHU IO CYIIECTBY OOCYKJIaeMOW TeMbl (YMEHHE 3a]1aBaTh
BOTIPOCHI, BBICKA3bIBATh CYXJCHHUS OTHOCUTEIHHO BBIMOJIHEHUS TMpeasiaracMoi
3a/layd, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTh MO3WIIUNA APYTHMX yYaCTHUKOB
Jaiora uin JUCKYCCUN);

pacno3HaBaTh HeBepOaldbHBIE CpeacTBa OOIEHHWs, MOHMMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOH(DIMKTHBIX CHUTYAIlHi,
YMETh CMSTYATh KOH(JIMKTHI U BECTU MTEPETOBOPHI;

BJIQJIETh PA3IMYHBIMU CIIOCOOaMM OOIICHUS W B3aWMOJCHCTBUS, MOHUMAThH
HaAMEPEHUS IPYTUX JIOJEH, MPOSBIATh YBAXKUTEILHOE OTHOIIIEHNE K COOECETHUKY
U B KOppeKTHOU popme hopMyTupoBaTh CBOU BO3PAKEHUS;

pPa3BEPHYTO W JIOTUYHO HM3JAraTh CBOKO TOYKY 3PEHHUS C HCIOJIB30BAaHHEM
SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAsI esITeIbHOCTh:

MOHUMATh U WCIIOJIH30BaTh MPEUMYIECTBA KOMAaHIHON M WHIUBHIYATHHOU
paboThI IpH peNIeHUN OMOTOTUYECKON MPOOIEMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX ()OPM B3aUMOACHCTBUS MIPH PEIICHUU yI4eOHOU 3a/1a4u;

BBIOMpATh TEMAaTUKy W METOJbI COBMECTHBIX IEHCTBUN C YYETOM OOIIHMX
WHTEPECOB U BO3MOKHOCTEHN Ka)KJ0TO YeHa KOJUICKTHBA;



NPUHUMATh €M COBMECTHOM  JEATENIbHOCTH, OPraHU30BBIBATH U
KOOPJMHUPOBATH JEUCTBUA II0 €€ IOCTHIKEHUIO: COCTABJATH IUIAH JIEHMCTBUM,
pacnpenensaTh poJd C YYETOM MHEHUHM YYaCTHUKOB, OOCYXJIaTh pE3yJbTaTbl
COBMECTHOM paboThI;

OLICHMBAaTh KauyeCTBO CBOETO BKJIAJa M KaXJOr0 yYACTHUKA KOMAaHIbI B
oO1IMi pe3yabTaT Mo pa3pabOTAHHBIM KPUTEPUSIM;

npejjaraTb HOBBIE TPOEKTHI, OILIEHMWBAaTh HJIEM C MO3WUIMU HOBU3HHI,
OPUTHMHAIBHOCTH, IPAKTUYECKON 3HAUMMOCTH;

OCYLIECTBIIATh IO3UTUBHOE CTPATErMYECKOE TOBEAEHHE B PA3IUYHBIX
CUTYaIUsX, TPOSIBISTh TBOPYECTBO U BOOOpakeHUE, ObITh HHUITUATUBHBIM.

OBJ1aieHHe YHUBEPCAJIbHBIMU PEryJATUBHBIMY JI€HCTBUAMU:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJOTUYECKHE 3HAHUA JUIS BBISBICHUS MpoOJIeM U HX
pelieHus B )KU3HCHHBIX U YY€OHBIX CUTYAIUSX;

BbIOMpAaTh HAa OCHOBE OMOJOTMYECKUX 3HAHUU I1I€JIEBbIE M CMBICIOBBIC
YCTAHOBKHM B CBOMX JEMCTBUSIX M MOCTYIKAaX MO OTHOIIEHHWIO K KHUBOW MPUPOJE,
CBOEMY 3/I0POBBIO U 3JOPOBbI0 OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYILECTBIISITh NTO3HABATEIBHYIO JESITEIBHOCTD, BBISBIATH
npo0JieMbl, CTaBUTh U (HOPMYIMPOBATH COOCTBEHHBIE 3a/ja4ll B 00pa30BaTeIbHOMN
JNEATENIbHOCTU U )KU3HEHHBIX CUTYALIUSIX;

CaMOCTOSITEJIbHO ~ COCTaBJIATh IUIAH PEIICHUS MpoOJIeMbl C  Y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTEHUH];

J1aBaTh OLICHKY HOBBIM CUTYalLlUsIM;

pacHIMpATh paMKH Y4eOHOTO MIpeIMETa Ha OCHOBE JIMYHBIX MTPEANIOUTECHUN;

JieaTh OCO3HAHHBIA BBIOOp, apTyMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTH
3a pELICHNUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (OPMUPOBAHUIO W TPOSBICHUIO MIMPOKOW DSPYIUIINH B
pa3HbIX 00JIacTAX 3HAHWW, TOCTOSHHO TIOBBIIIATH CBOM 0OOpa3oOBaTENbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYalHsIM, BHOCHTb KOPPEKTHUBBI B AECATEIIBHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISAM;

BJIQJICTh  HABBIKAMU  TO3HABAaTEIBHOW  PEQIIEKCHU  KaK  OCO3HAHUSA
COBEpIIAEMBIX JCHUCTBUA M MBICIUTEIBHBIX MPOLECCOB, WX pE3yJIbTaTOB U
OCHOBaHWM, WCTOIB30BaTh MPHUEMBI peIIeKCUU ISl OIEHKHA CHUTYalldd, BHIOOpA
BEPHOI'O pELICHNS;

yMETh OLICHUBATH PUCKH W CBOECBPEMEHHO IPUHUMATh PEIICHUS MO HUX
CHIDKCHUIO;



IIPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX INPH AHAIN3E PE3YIbTAaTOB
NEATEIbHOCTH;

3) npuHsATHE Ceds M IPYTUX:

MPUHUMATh Ce0sl, IOHUMasi CBOM HEIOCTATKU U JIOCTOMHCTBA;

NPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX MpPH AaHAINU3E PE3YIbTATOB
NEATEIbHOCTH;

NpU3HABaTh CBOE MPABO U MPABO APYTUX Ha OIIHUOKH;

pa3BUBAaTh CIOCOOHOCTh MOHUMATh MUP C IO3ULUU APYTOrO YEIOBEKA.

NPEAMETHBIE PE3YJIBTATHI

[Ipeamernbie pe3ynbTathl ocBoeHus mporpammbl COO mno Ouosnoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT cielupuyeckue Juisi yueoHoro npeamera «buonorus»
HAy4HbIC 3HAHUS, YMEHHS U CIOCOOBI JEHCTBUM MO OCBOCHHIO, HHTEPIPETAIUUA U
npeoOpa3oBaHUI0 3HAHWMN, BUIBI JCATEILHOCTH MO TMOJTYyYSHHIO HOBOTO 3HAHUS U
NPUMEHCHHUIO 3HAHUM B PA3IMYHBIX YYEOHBIX CUTyalUsAX, a TakKe B peabHbIX
KU3HCHHBIX CUTYyallUsAX, CBS3aHHBIX C Ouonorueil. B mporpamme mnpenaMeTHBIC
pe3yabTaThl IPEJACTaBICHBI IO roJaM 00y4YeHHUs.

[IpenmeTHble pe3ynbTaThl OCBOEHUsA ydyeOHoro mpeamera «buonorus» ¢ 10
Kjlacce NOJKHBI OTPAXkKaTh:

c(hOpMHPOBAHHOCThH 3HAHUN O MECTE U POJM OUOJIOTMH B CUCTEME HAyYHOI'O
3HaHMSI €CTECTBEHHBIX HayK, B (OPMHUPOBAHUM COBPEMEHHOW ECTECTBEHHO-
HAy4YHOW KAapTUHBI MUpPa U HAYYHOIO MHUPOBO33PEHHUSA, O BKIAIE POCCHMCKUX H
3apyOCKHBIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OWMOJOTHH, (PYHKIIMOHAIBLHOU
IPAaMOTHOCTH YE€JIOBEKA JJI PEIICHUS )KU3HEHHBIX 33/1a4;

YMEHHE PaCKphIBaTh COJEPKaHHE OMOJOTHMYECKHX TEPMUHOB U TOHSTHA:
KU3Hb, KIJIETKa, OpraHu3M, Metadonu3M (0OMEH BEIIECTB U IpEeBpalleHHUe
SHEPIuM), TOMEOCTa3 (CaMOpEryJAlus), YPOBHEBAs OPraHU3alMsl KUBBIX CUCTEM,
CaMOBOCIIpOU3BeAeHUE (PENPOIYKIIHS ), HACTIEICTBEHHOCTh, '3MEHUYUBOCTh, POCT U
pa3BUTHE;

yMEHHE Wu3JaraTh OWOJOTUYECKUE TEOpPUH (KJIETOYHAsl, XPOMOCOMHasl,
MyTallMOHHAs, IICHTpalbHAs JIOTMa MOJICKYJIApHOW Ouomorum), 3akoHbl (I
Mennens, T. Moprana, H. 1. BaBunoBa) u ydeHus (0 eHTpax MHOT0oOpa3us H
MIPOUCXOXKIEHUS KyIbTypHbIX pacTeHuid H. 1. BaBuiioBa), onpenenarb rpaHUIbI
WX OIPUMEHHUMOCTHU K )KMBBIM CUCTEMAaM;

yMEHHE BIAJeTh METOJaMU HAYyYHOTO TTO3HAHUS B OMOJIOTHU: HAOTIOIEHUE H
OMHUCAHUE KUBBIX CUCTEM, IMPOILIECCOB W SIBICHUM, OpraHu3allus U MPOBEJICHHE
OMOJIOTMYECKOTO  DKCIEPUMEHTA,  BBIABMXKEHHUE  TUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXIY HCCIEIyEeMbIMU BEJIMYUHAMH, OOBACHEHUE MOJIYUYEHHBIX



PE3YJIBTaTOB, MCIOJB30BAaHHBIX HAYYHBIX TIOHATHHA, TCOPUN M 3aKOHOB, YMCHHE
JIeNaTh BHIBOJIBI HA OCHOBAHUH TIOJYYCHHBIX PE3YIbTaTOB;

YMEHHE BBIICNIATH CYIIECTBCHHBIE NMPU3HAKU BUPYCOB, KJIETOK MPOKAPHUOT H
DYKapHOT, OJHOKIETOYHBIX ¥ MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH
MPOIIECCOB: OOMEHA BEIIECTB M MPEBpAIICHHUS SHEPTUU B KIETKE, (OTOCUHTE3A,
IUTACTUYECKOTO ¥ JHEPreTHYecKoro oOMEeHa, XEMOCHHTE3a, MHTO03a, Meio3a,
OIUTOIOTBOPCHMS, PAa3MHOXKCHHS, WHAWNBUAYAJLHOTO PAa3BUTHS  OpPraHU3Ma
(oHTOTEHE3);

YMEHHE TPUMEHSTH IMOJTYYCHHBIC 3HAHUSA I OOBSCHEHUS OHMOIOTHYCCKUX
MIPOIIECCOB W SIBJICHUH, JJIS MPUHATHS MPAKTHUECKUX PEIICHUN B MOBCEIHECBHOU
KU3HU C [eJbl0 oOecredyeHuss OE30MacHOCTH CBOErO 370POBBS M 30POBBS
OKPYXKAIOIIUX JTFOCH, COOI0OIEHUS HOPM IPAMOTHOTO ITOBEJICHUS B OKPY KAFOIICH
MPUPOAHON Cpele, MOHMMAaHUE HEOOXOIWMOCTH HWCIIOIB30BAHMS JTOCTHKCHHM
COBPEMEHHOM owonorun W OMOTEeXHOJIOTHI  JUIA paIMoHaILHOTO
IPHUPOJIOTIOIH30BAHUS;

YMEHHE peIiaTh »JJCMEHTAapHBIC TEHETHYECCKHE 3aJayd Ha MOHO- U
TUTHOPUIHOE CKpEIIMBaHUE, CICIICHHOE HACIEIOBAaHUE, COCTABIISATH CXEMBI
MOHOTHOPUTHOTO CKpEUIMBAaHUS JJIA MPEeCKa3aHusl HACIEJOBaHUS MPU3HAKOB Yy
OpraHU3MOB;

yYMEHHE BBITIOJNHATH JTA0OpATOPHBIE U TPAKTUUYECKHE paboOTHI, COONIOAATH
npaBuia Ipu pabore ¢ yueOHBIM U J1a00paTOPHBIM 000PYI0BaHUEM;

yMEHHE KPUTUYECKH OIICHUBAaTh M HWHTEPHPETUPOBATH HMHPOPMALIUIO
OMOJIOTUYECKOTO  COJEP’KaHUsA, BKIIOUAIONIYI0 TICEBJOHAYYHBIE 3HAHHS U3
Pa3TUYHBIX UCTOYHUKOB (CpeIcTBa MaccOBOW MH(OpMAIIMU, HAYUYHO-TIOMYJISpHbIC
MaTepHalbl), ITUYECKHWE aCIEKThl COBPEMEHHBIX HCCIEIOBAaHUNA B OHOJIOTHH,
MeIUIMHE, OMOTEXHOJIOTUH;

yMEHHE CO037aBaTh COOCTBEHHbIE NHCHMEHHBIE W YCTHBIE COOOIICHHS,
00001mast OMONOTHYECKYI0 MH(POpPMAIIUIO M3 HECKOIBKUX HCTOYHUKOB, TPAMOTHO
MCIIOJIb30BaTh OHATHIHBIN anmapaT OMOJIOTHH.

[IpenmeTHbIe pe3ynbTaThl OCBOEHUS ydeOHOro mpeamera «buonorus» 6 11
Klacce OIKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCThH 3HAHUN O MECTE U PO OHWOJIOTHH B CHCTEME HAyYHOTO
3HAHMSI €CTECTBEHHBIX HAayK, B (OPMUPOBAHUH COBPEMEHHOW €CTECTBEHHO-
HAyYHOW KApTHHBI MHUpPAa W HAYYHOTO MHUPOBO33PEHUS, O BKJIAJAEC POCCUUCKHX H
3apyOeKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWUONOTHH, (PYHKIIMOHATIHEHON
IPaMOTHOCTH YEJIOBEKA JJIS PEIICHUS )KU3HEHHBIX 3a]1a4;

YMEHHE PaCKphIBaTh COJEPKaHWE OMOJOTHUECKHX TEPMHUHOB W TIOHSTHIA:
BU/JI, TOMYJSLNS, TEHOPOH, PBOIIOLHUS, ABMKYIINE CUIBI ((haKTOpPBI) SBOJIOINUH,
MIPUCIIOCOOJICHHOCTh OPraHU3MOB, BUJ000pa3oBaHUE, JKOJOrHUeckue (HakTophl,



OKOCUCTEMA, TMPOAYIEHTHI, KOHCYMEHTBHI, PEAYIEHTHI, IIEMW  MUTAHUS,
AKOJIOTUYECKasi MUpaMuia, OUoreoreHo3, onocdepa;

yMEHUE Wu3JlaraTb OHOJIOTMYECKUEe TEOpuu (dBOJIOLMOHHAs Teopus Y.
JlapBuHaA, CHHTETHMYECKas TEOpHUsS DBOJIIOIMHU), 3aKOHbBI M 3aKOHOMEPHOCTH
(3apogpimeBoro cxoncrtsa K. M. baspa, depenoBanusi riaBHBIX HampaBICHUN H
nyteit sBomoruu A. H. CesepuioBa, yuenus o 6uochepe B. M. Bepnanckoro),
OTIPEIEISITh TPAHUITBI UX IPUMEHUMOCTH K )KHBBIM CHCTCMaM;

yMEHHUE BJIaJETh METOJAMHU HAYYHOTO TTO3HAHUS B OUOJIOTHUU: HAOIIOICHUE U
OMHUCAHUE KUBBIX CHUCTEM, IPOIIECCOB W SIBIICHUM, OpraHu3alus U IMPOBEIICHUE
OMOJIOTMYECKOTO  DKCIEPUMEHTA,  BBIABMIXKEHHUE  THUIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXIY HCCIEIyEeMbIMU BEJIMYUHAMH, OOBSICHEHUE TMOJIYUYEHHBIX
pPEe3yIabTAaTOB, UCIIOIL30BAHHBIX HAYYHBIX TMOHSATHUN, TEOPUH U 3aKOHOB, YMEHUE
JienaTh BEIBOJBI HA OCHOBAHUU TOJTYUYEHHBIX PE3YJIbTaTOB,;

YMEHUE BBIJICTATh CYIIECTBEHHBIC TPHU3HAKKH CTPOCHHUS OHOJIOTUYECKHUX
OOBEKTOB: BHUJIOB, TOMYJAIUN, TMPOIYIEHTOB, KOHCYMEHTOB, PEIYyICHTOB,
OMOreolleHO30B U JIKOCUCTEM, OCOOCHHOCTHM TIPOLECCOB: HACJIEICTBEHHOU
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHMI000pa3oBaHUs, MPHUCITOCOOJICHHOCTH
OpraHU3MOB, JEUCTBHUS HKOJOTHYECKUX (DAKTOPOB Ha OpPraHU3MBbI, MepeHoca
BEIIECTB M IOTOKAa HHEPrUM B HKOCUCTEMAX, AHTPOIOTCHHBIX H3MEHEHHUH B
HKOCUCTEMAX CBOEM MECTHOCTH, KPYroBOpOTa BEHIECTB U OHUOTCOXUMHYECKUX
ITUKJIOB B Ouocdepe;

yMEHHE TPUMEHSTh MOJYYEHHBbIE 3HAHUSA I OOBSICHEHUs OHUOJOTMYECKUX
MPOLIECCOB M SIBJICHUM, JJISl NPUHATHS MPAKTUUYECKUX PEIICHUH B MOBCEIHEBHOMN
KU3HA C 1EeJIpl0 oOecrieueHusi O€30MacHOCTH CBOETO 3JI0POBbS U 37I0POBbS
OKPYXAIOIIUX JIIOCH, COOMI0OIEHNSI HOPM TPaAaMOTHOTO TOBEJICHUS B OKPY>KAIOIIEH
NPUPOJHON Cpelle, MOHMMaHHE HEOOXOJUMOCTH HCIIOIB30BAHUS JTOCTHKECHHM
COBPEMEHHOW OMOJIOTUH ISl PAIIMOHATIBFHOTO IPUPOIOIIOIb30BAHUS;

yMEHHE pemiaTh dJIeMEHTapHbIE OUOJOTHYECKUE 3a]]a4H, COCTABIIATH CXEMBI
MepEeHOCca BEIIECTB U YHEPTUU B SKOCUCTEMAX (LIEMH MUTaHUs );

YMEHHE BBITIONHITH JA0OpPATOPHBIE W TPAKTHYECKHUE PadOTHI, COOJIONATH
mpaBmiIa nmpu paboTe ¢ yueOHBIM U Ja00paTOPHBIM 000PYIOBAHUEM;

yMEHHE KPUTUYECKH OIICHUBAaTh H HWHTEPIPETUPOBATH HHQPOPMAIIUIO
OMOJIOTUYECKOTO  COJEP’KaHUs, BKIIOUAIONIYIO TICEBJOHAYYHBIC 3HAHHS U3
Pa3TUYHBIX HCTOYHUKOB (CpPEICTBa MacCOBOW MH(OpMAIUK, HAYYHO-TIOMY IS PHBIC
MaTepuasibl),  paccMaTpuBaTh  IJIOOATBHBIE  DKOJOTHYECKHE  TPOOIEMBI
COBPEMEHHOCTH, (HOPMHUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO TIO3UIIHIO;

yMEHUE CO37]aBaTh COOCTBEHHBbIE MHUCHMEHHBIE U YCTHBIE COOOIICHUS,
000011ass OMONOTMYECKYI0 MH(POPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
UCIIOJIb30BaTh MOHSATUUHBIN anmapaTt OMOJOTHUH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KosmuecTBo yacos DJIeKTPOHHbIE
HanmMeHoBaHMe pa3aesioB U TeM undgpoBbie
Ne i/ P Konrpoabubie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bubmmoreka [{OK
! brosorns kax Hayka 2 05 https://m.edsoo0.ru/7f41c292
2 JKuBbIe cucTeMBI U MX OpraHu3aIus 1 Bubmmorexa [IOK
p 8 https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
X i 1
3 MMHYECKHI COCTaB U CTPOCHUE KICTKH 8 httos://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
4 IKHM3HEAEATENBHOCTS KIETKH 6 https://m.edsoo.ru/7f41c292
Pa3zmHOXeHUEe ¥ MHAUBUIYAIbHOE Pa3BUTHE bubmuorexa [JOK
5 5 1
OPraHu3MoOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTE U UBMEHUYUBOCTD 8 15 bu6mmoreka [JOK
OpraHM3MOB ' https://m.edsoo.ru/7f41c292
7 Cenexuusi opranu3MoB. OCHOBBI 3 bubnnoreka [JOK
OMOTEXHOJIOTUHU https://m.edsoo.ru/7f41c292
bubmuoreka [JOK
8 P 1
C3CPBHOC BpeMiA https://m.edso0.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 0 4



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

11 KVIACC

KonuuecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Kontpoabubie | IlpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bubmmoreka [{OK
! BOIMOUHOHHAT OHOTOT K o 1 https://m.edsoo.ru/7f41cc74
9 Bo3HUKHOBEHME U pa3BUTHE KU3HU Ha 9 05 bubnuorexa [JOK
3emite ' https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
3 OpraHH3MBL H OKPYKAIOULAs Cpeia ° 1 https://m.edsoo.ru/7f41cc74
bu6moreka [IOK
4 Coo01ecTBa ¥ 3KOJIOTHYECKHE CHCTEMBI 9 httos://m. edsoo.ru/7fA1cc74
bu6mmoreka [IOK
> Pesepioe Bpens 2 https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34 0 2.5



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




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KoimuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Kontposbubie | IlpakTnueckue
n/n Bcero u3yueHnusi | oOpa3zoBaTesibHbIE
padoThI padoTsbI
pecypchl
bubmmoreka [IOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.edso0.ru/863e632a
Merto1bl TO3HAHUSA KUBOU TPUPO/IBI.
[IpakTrueckas pabora Ne 1
2 «Mcnonb30BaHue pa3TuIHBIX 1 0.5 bubmorexa [TOK
P ' https://m.edso0.ru/863e6122
METOJIOB TPH U3YyICHUH
OMOJIOTHYECKIX OOBEKTOBY
3 buonoruueckue cucTemsbl, MPOLIECCHI 1 bubmuorexa [JOK
U UX U3y4YCHHE https://m.edso0.ru/863e6564
XuMHYeCcKu cocTaB KiIeTKd. Boja u bubmuorexka [JOK
4 1
MUHEpPaIbHBIE COJIA https://m.edsoo.ru/863e674e
bu6mmoreka [JOK
5 benku. CoctaB u cTpoeHue OSIKOB 1 httos://m.eds00.ru/863e6b72
DepMeHThl — OUOJIOTHYECKHE
karanu3atopsl. JlabopatopHas
5 pabota Ne 1 «M3yuenue 1 05 bu6nuoreka [IOK
KaTaJIUTUYECKON aKTUBHOCTU ' https://m.eds00.ru/863e6b72
(dhepMeHTOB (Ha MpUMepe aMuIas3bl
WJTU KaTajiasbl)»
bu6mmoreka [JOK
7 I 1
YriteBozeL. Jlurm et https://m.edso0.ru/863e6870



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870

bubmuoreka [JOK

8 Hywrenrossie kncnotel. AT® https://m.edsoo.ru/863e6d5¢c
9 Hcropus u MeTO1bI U3y4EHHUS bubnuorexa [JOK
kietku. Knerounas teopus https://m.eds00.ru/863e6e88
10 Knerka kak nenocTHas xuBas
cucrema
CrtpoeHnune syKkapuoTHYECKON KIIETKH.
JlabopaTtopnast pabota Ne 2
«M3ydeHne cTpoeHus KIETOK bubnuorexa [JOK
11 pacTeHMi, )KUBOTHBIX, TPHOOB U 0.5 https://m.edso0.ru/863e6ff0
OaxkTepuil 01 MUKPOCKOTIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpOIIpEiapaTax u ux
OTIMCAHUE
bu6mmoreka [IOK
12 OOMeH BelecTB Wik METab0IU3M httos://m.edsoo.ru/8636766¢
bu6mmoreka [IOK
13 Potocures. XemocHnes https://m.edso0.ru/863e7c98
. bu6mmoreka [JOK
14 DHepreTieckHit oOmeH https://m.edso00.ru/863e7aae
KuszHeHHBIN MK KISTKU. [{enenue
KJIeTku. MuTo3. JIaboparopHas BuGmiorexa LOK
15 pabota Ne 3 «Habmronenrne Mutosa B 0.5 htts://m.edsoo.ru/863e7dcA
KJIETKaX KOHUMKA KOpeIlIKa JyKa Ha
TOTOBBIX MUKpOIIpenapaTax»
16 Bbuocunres O6enka. Peakims bubnuoreka [JOK
MaTPUYHOI'O CUHTE3a https://m.eds00.ru/863e796e
bu6mmoreka [JOK
17 Tpancasuus — Ouocnnes benka https://m.eds00.ru/863e796e
18 Hexnerounsie (opMbl )KU3HU — bubnuoreka [IOK



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e

BUPYCBI

https://m.edso0.ru/863e7540

bubmuoreka [JOK

19 @opMBI pa3MHOKEHUS OPraHU3MOB https://m.edso0.ru/863e81b6
https://m.edsoo0.ru/863e831e
. bubnuoreka [JOK
2 M
0 eHos https://m.edso0.ru/863e7f4a
OO6pazoBaHue U pa3BUTHE MOJOBBIX
kieTok. Omo10TBOpeHue.
JlabopaTtopnast pabota Ne 4 bubnuorexa [JOK
21 0.5
«M3yyeHue cTpoeHUs MOJIOBBIX https://m.eds00.ru/863e81b6
KJIETOK Ha FOTOBBIX
MHUKpOTIpEIiapaTax»
99 NuauBunyanbHOE pa3BUTHE bubnuoreka [IOK
OPraHu3MoOB https://m.eds00.ru/863e8436
93 I'eneTnka — Hayka o bubnuoreka [IOK
HACJEICTBEHHOCTH U N3MEHYNBOCTHU https://m.edso0.ru/863e86f2
3aKOHOMEPHOCTH HACJIeI0BAHUS
24 MpU3HAKOB. MOHOTHOpHIHOE Bubamorexa [IOK
P ] pr https://m.edso0.ru/863e8878
CKpeIllBaHHE
UTUOpUIHOE CKpEelMBaHuE. 3aKOH
25 fe3aBHin40ro Hffcn]i:l OBaHUS bubmorexa HOK
A https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CuerieHHOE HaclleZJOBaHKE
npusHakoB. JlabopaTtopHas pabora
26 Ne 5 «M3y4yeHue pe3yapTaToB 05 bubnuoreka [IOK
MOHOTHOPUHOTO U AUTUOPHUIHOTO ' https://m.edso0.ru/863e8c60
CKpEeIUBaHUS Y IPO30(UITBI HA
TOTOBBIX MUKpOIIpenapaTax»
27 I'eneTuka nmona. HacaemoBanue bu6mmoreka [JOK



https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60

IIPHU3HAKOB, CUCIJICHHBIX C ITOJIOM

https://m.edso0.ru/863e8c60

N3menuusBocts. HenaciaenctBenHast
W3MEHUYUBOCTH. JlaboparopHas

pabota Ne 6. N3yucHwme bubmmoreka [JOK
28 . 1 0.5
MOIU(PUKAITUOHHON H3MEHIUBOCTH, https://m.edso0.ru/863e8efe
MOCTPOCHUE BApUALIMOHHOTO Psifia U
BAPUALIMOHHON KPUBON»
HacnencrBeHHast “3BMEHYMBOCTb.
JlabopaTtopHnas pabota Neo 7. bubnuorexa [JOK
29 . 1 0.5
«AHanu3 MyTanuil y Apo30Quiisl Ha https://m.edso00.ru/863e8efe
TFOTOBBIX MUKpOIIpenapaTax»
bu6moreka [IOK
30 Teneriia wernoseka 1 https://m.edso0.ru/863e8d78
Peseprubriit ypok. O6001eHIE TIO
31 teMme «HacnencTrBeHHOCTh U 1
W3MEHUYUBOCTbh OPraHU3MOBY
bu6mmoreka [IOK
32 Cenextus Kak Hayka i nporece L https://m.edso0.ru/863e9214
33 MeToabl 1 JOCTHXKEHUS CETICKIIUNHT 1 bubmuoreka [JOK
pacTeHUH U KUBOTHBIX https://m.edso0.ru/863e9214
34 buoTexHosiorus kak oTpacib 1 bubnuoreka [JOK
MIPOU3BO/ICTBA https://m.edso0.ru/863e9336
OBUIEE KOJIMYECTBO YACOB I10 34 4

I[TPOTPAMME



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KVIACC

KoauyecTBo yacoB DJIeKTPOHHBbIE
Ne Mara uudposeie
n/n Tewa ypoka Bcero Kontposbire | - Ipaxireciie H3y4eHHusi | oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
1 DBOJIIOIHS U METOJIbI €€ U3yUEHUs 1 bubmmorera [JOK
https://m.edsoo.ru/863ea20e
5 Hcropus pasBuths NpeacTaBIeHUN 1 bubnuorexa [JOK
00 3BOJIIOLINU https://m.edso0.ru/863e9570
bu6mmoreka [IOK
3 Mitipoososmiowts L https://m.edsoo.ru/863e9cle
[Tomymsiust Kak dJIeMeHTapHast
€MHUIIAa BUJIA ¥ SBOJTIOIUH.
4 Hi6op2TopHI;}1 pabora ;9 1 1 0.5 bubmorexa [IOK
https://m.edso0.ru/863e99c6
«CpaBHeHUE BUJIOB T10
MOP(OJIOrHIECKOMY KPUTEPUIOH»
5 JIBKyImue cuitbl (3JIEMEHTapHBIC 1 bubnuoreka [JOK
(haKTOpBI) FBOJIOLUH https://m.edsoo.ru/863e9da4
. bu6mmoreka [JOK
6 EcrectBennsIit 0TOOpP B €10 GOPMBI 1 htts://m.edsoo.ru/863e9edo0
PesynbTath! 3BOIONUN:
MPUCTIOCOOIEHHOCTh OPraHU3MOB U
7 BHu000pazoBanue. JlabopaTtopHas 1 05 bu6nuoreka [IOK
pabota Ne 2 «Onucanue https://m.edsoo.ru/863e9fde
MPUCTIOCOOIEHHOCTH OpraHu3Ma u eé
OTHOCHUTEIILHOTO XapaKTepa
3 Hanpasnenus u nytu 1 bubnuoreka [IOK

MaKpO3BOJIFOIUN

https://m.edsoo.ru/863e9cle



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e

HeobOpaTumocTs 3BoOTIONIAN

Ucropus xu3Hu Ha 3emiie 1 METOAbI

10 "
e€ U3yyeHUst
11 I'mnoTe3bl NPOUCXOXKIACHUS KU3HU bubnuorexa [JOK
Ha 3emuiie https://m.edsoo.ru/863ea5a6
PazButue xxu3HM Ha 3emMIie 1o Ipam U bubnuoreka [JOK
12
epuoam https://m.edsoo.ru/863eat6be
OCHOBHBIE ATaIlbI 3BOJIIOLUU
PacTUTEIBHOTO U KUBOTHOTO MUDA.
[IpaxTnueckas padora Ne 1 bubmuorexa [JOK
13 0.5
«M3yueHue UCKOMaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHUii U )KUBOTHBIX B
KOJUTEKIIHSIX»
14 CoBpeMeHHas cucrema bubnuoreka [IOK
OPraHM4ecKoro Mupa https://m.edsoo.ru/863ea48e
bu6mmoreka [IOK
15 DBOJTIOIHS YeJI0BEKa (aHTPOTIOTEHE3) httns://m.edsoo.ru/863eac2c
16 JIBwxymue cuitbl (hakTopsl) bubnnorexa [JOK
aAHTpOIIOTeHE3a https://m.edsoo.ru/863ead44
17 OcCHOBHBIE CTa/IUU IBOJIOLUU
YelnoBeKa
18 Yenoseueckue pacel U IPUPOIHBIE bu6nuoreka [IOK
aJanTaliy 4eJIoOBEKa https://m.edsoo.ru/863eaea?2
PezepBHblit ypok. O6001IeH e 110
19 TeMe «BO3HUKHOBEHUE U Pa3BUTHE
KU3HU Ha 3eMJie»
20 DKoJIoTus Kak HayKa
21 Cpenbl 0OUTaHUS U SKOJIOTUYECKUE bu6mmoreka [JOK



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2

(baxTopsl

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

AbGunotnueckue GaKTopsl.
JlaboparopHuas pabora Ne 3.
«Mopdonorugeckre 0COOEHHOCTH

22 pacTeHuil U3 pa3HbIX MECT 0.5 Bubnuorexa LIOK
https://m.edso0.ru/863eb10e
oburanus». JlaboparopHas pabora
Ne 4. «Bnusinue cBeta Ha pocT U
pa3BHUTHE YEPEHKOB KOJICYCa)
bubmmoreka [{OK
23 buotnieckue gaxrop! https://m.edso0.ru/863eb348
DKOJIOTUYECKUE XapaKTEPUCTUKH
nonyisiiuu. [Ipaktuyeckas pabora
24 Ne 2 «IToacuéT muoTHOCTH 0.5
MOMYJISILIUK pa3HbIX BUOB
pacTeHui»
o5 Coo01iecTBa OPraHu3MoB — bubnuoreka [JOK
OHOLIEHO3 https://m.edsoo.ru/863eb46a
26 OKOJIOTUYECKHUE CUCTEMBI bubmuoreka [JOK
(?KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OcHoOBHBIE MIOKa3aTeNIN YKOCUCTEMBI.
27 DKOJIOTHYECKUE TTUPAMUJIBI. Eubmaorexa HOK
~ https://m.edsoo0.ru/863eb5fa
CaoiicTtBa 3xocucteM. Cykueccus
28 [IpupoaHBIE IKOCUCTEMBI
29 AHTPOTMOTEHHBIE SKOCUCTEMBI
30 buocdepa — rnodanpHas bubnunoreka [JOK
9KOCUCTEMA 3EMIIU https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTHU CYILIECTBOBAHUS bubnunoreka [JOK

o6uocdepsl

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



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16

32 UYenoseuecTBo B buochepe 3emin 1
33 CocytiecTBoBaHUE MIPUPOIBI U 1 bubnmoreka [JOK
YeJI0Be4ecTBa https://m.edsoo.ru/863ebale
PezepBHblii ypok. O000IIEHNE TEMBI
34 «Coo01ecTBa 1 3KOJIOTHICCKHE 1
CUCTEMBD»
OBLIEE KOJIMYECTBO YACOB I10 34 55

[TPOTPAMME



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




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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