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IHNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3zpaboTke mporpaMMbl MO OHOJOTHH TEOPETUYECKYI0 OCHOBY ISt
ompeneneHus  MOAXOAOB K (OPMHUPOBAHHIO  COAEpPKAHHUS  Y4eOHOTO
npenMera«buonorus» cocraBwin: koHuentyanbHble nojoxenus GI'OC COO o
B3aMMOOOYCIIOBIEHHOCTH  IEJIeH, COAEpXkKaHMs, pPE3YyJbTaroB OOy4YeHHS U
TpeOOBaHMI K YPOBHIO MOJITOTOBKU BBITYCKHUKOB, TOJIOKEHUSI 00 OOIIUX LENIX U
NPUHIIMIAX, XapaKTEPU3YIOUIUX COBPEMEHHOE COCTOSIHHE CHUCTEMBI CPEIHETrO
obmero obpazoBanuss B Poccuiickoit denepanum, a TakXke IOJOKEHUS O
cnenuduke 6MoIOoTUU, €€ 3HaUCHUU B TTO3HAHUU >KMBOU MPUPOABI U 00ECIICUCHUH
CYLIECTBOBAaHUS YeJIOBEYECKOTro 001ecTBa. COMacHO HAa3BAaHHBIM IOJOXKCHUSM,
OTIpEIEIICHbl OCHOBHBIEC (DYHKIIMM MPOTPAMMBI MO0 OMOJIOTUH U €€ CTPYKTYpA.

[IporpaMmma 1o Ouonoruu [a€T MpEACTaBICHHWE O LENsIX, 00 oOmei
CTpaTerud OOyYeHHs, BOCIHTAHUSA M PAa3BUTUS OOYYAIOIIUXCS CPEICTBAMHU
yuebHoro mpenmera «buonorus», ompenenseT o00sS3aTeNbHOE MPEIMETHOE
COICpXKaHHe, €ro CTPYKTYpy, pacmpelesieHne TIo pas3aenaM U TeMa,
PEKOMEHIYEMYIO TMOCIIE0BATEIbHOCTh U3yUEHHUsI YU4EOHOro mMarepuaia ¢ yuEéToM
MEXMPEAMETHBIX W BHYTPHUIIPEAMETHBIX CBsI3€H, JIOTUKA OOPa30BaTEIHHOTO
MpoIlecca, BO3PACTHBIX 0COOEHHOCTEM 00yJYaromMXCs.

B nporpamme 1o OMONOrMM TakXe YYUTBHIBAIOTCA TpPeOOBaHUA K
IUIAHUPYEMBIM JINYHOCTHBIM, METANpEeAMETHBIM U IpPEIMETHBIM pe3ysibraTaM
oOydyeHHss B (OPMHPOBAaHMM OCHOBHBIX BHUAOB  Y4eOHO-TIO3HABATEIbHON
NESATEIIbHOCTH/YUeOHbIX JEUCTBUNA OOYy4YalOIIUXCsl 1O OCBOEHHUIO COJAEPKAHUSA
Ouonornueckoro 00pazoBaHUsl.

B mporpamme no 6uonoruu (10-11 kmaccel, 6a30BbIil ypOBEHb) peain30BaH
NPUHIMI TMPEEMCTBEHHOCTH B HW3YYEHHM OuWoJIornH, Onaromaps 4emy B Hel
pPOCMaTpUBAETCA HAMpaBIEHHOCTh HAa pa3BUTHE 3HAHHWM, CBSI3aHHBIX C
dbopMUpOBAaHHUEM  €CTECTBEHHO-HAYYHOTO  MHPOBO33pPEHUS,  IIEHHOCTHBIX
OpPUEHTAIMHA JTMYHOCTH, SKOJOTHIECKOTO MBIIUICHHUS, TPEACTaBIECHUN O 370POBOM
oOpasze *W3HU U OEpPEKHBIM OTHOIIEHHWEM K OKPYXaIoIlel MPUPOIHON cpere.
[ToaTomy Hapsiy ¢ M3ydyeHUEM OOIIEOMONIOTHUECKUX TEOPUM, a TaKKe 3HAHUHU O
CTPOEHHUH KUBBIX CHCTEM Pa3HOTO paHTa M CYIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX IPOLECCOB B MpOrpaMMe MO OMOJIOTMH Y/EJIE€HO BHUMAaHHE HCIOJIb30BaHUIO
NOJyYEHHBIX 3HAHUN B MOBCEAHEBHOMN JKU3HM JJISl PEUICHUs IPUKIIAHBIX 3a/1a4, B
TOM YHKcCJe: MPO(UIAKTUKMA HACIEACTBEHHBIX 3a00JI€BaHUN YeIOBEKa, MEIUKO-
T€HETUYECKOTO

KOHCYJIBTHUPOBaHHUA,000CHOBAHUSIIKOJIOT UYECKULIETIECOOOPA3HOTO
MOBEICHUS B OKPYKAIOIIEH NPUPOJHOU Cpelle, aHalln3a BIUSHUSA XO35MCTBEHHOU
JIESITEIIbHOCTH YeI0BEeKa Ha COCTOSTHHE MPHUPOTHBIX M MCKYCCTBEHHBIX SKOCHCTEM.
Ycunenne BHUMaHUS K TNPUKIAQAHONW HAMpaBICHHOCTUYYEOHOTO TMpenMera
«buonorus» MNPOAUKTOBAHO HEOOXOAUMOCTHIO OOECIeYeHHUs YCIOBHMA ISt
pelIeHusl OMHOM U3 aKTyaJIbHBIX 3a/1a4 IIKOJIHLHOTO OMOJIOTHYECKOTO 00pa3oBaHuUsl,
KOoTOpasi mpeamnoyiaraetr  (GopmMupoBaHue y  oOydarolIUXCS  CIOCOOHOCTH
alaniTUPOBAThCSl K W3MEHEHUSM JAWHAMHYHO Pa3BHBAIOIIETOCS COBPEMEHHOTO
MUpa.

buonorust Ha ypoBHE cpeaHero o0Iero oOpa3oBaHUS 3aHUMAET BaXKHOE
mecto. OHa obecrneunBaeT (HOPMUPOBAHUE y OOYYAIOMIMXCS MPEICTaBICHUN O



HAy4YHON KapTUHE MHpa, paciiupsieT U 0000IIaeT 3HaHHS O JKUBOW Mpupoje, €€
OTIMYUTENIbHBIX MPU3HAKaX — YPOBHEBOM OPraHU3allid M 3BOJIOLUHU, CO3MAET
yCIOBUSL  JJIA: TO3HAHUS  3aKOHOB  JKUBOM  OPUPOABL,  (HOPMUPOBAHUSA
(GYHKIIMOHATBHOM TPAMOTHOCTH, HAaBBIKOB 3/I0pOBOTO M 0Oe30macHOro obpasa
KHU3HHU, SKOJIOTUYECKOTO MBIIUICHUS, IIEHHOCTHOTO OTHOIICHUS K YKUBOM MpHUpOJe
U YEJIOBEKY.

Bonbioe 3HaueHne OMONOTUSI UMEET TAKXKE JJISl PEIIeHHs BOCIUTATENIbHBIX
UM Ppa3BUBAIOIIMX 3a7ad cpenHero oOmiero oOpa3oBaHUs, COLMATIH3AIMU
oOyuatomuxcs. M3yuenne Ouonorun oOecrieynBaeT yCIOBUS Uid (OPMHPOBAHUS
UHTEJUIEKTYaIbHbIX, KOMMYHHMKALIMOHHBIX Y  HMH(OPMAIMOHHBIX  HAaBBIKOB,
ACTETUYECKOM KYJBTYPHI, CIIOCOOCTBYET MHTETpaldd OMOIIOTUYECKHX 3HAHUHA C
NPEACTABICHUAMHU U3 JPYTUX y4eOHBIX MPEIMETOB, B YACTHOCTU, (PU3UKHU, XUMUU
u reorpaduu. Ha3zBannsle
MOJIOKEHUSIONIPeTHA3HaUeHUyueOHoronIpeaMeTabuonorus» CcocTaBuiId  OCHOBY
JUISL OTIpEZIeNICHUs] TOAXOA0B K OTOOPY M CTPYKTYPHPOBAaHHUIO €r0 CONEp:KaHus,
MPECTaBICHHOTO B IPOTPAMMeE 10 OMOJIOTHH.

Ot60p conepkanust yueOHoro npenmera «buonorus» Ha 0a30BOM ypOBHE
OCYIIECTBIEH C TO3MIMNA KYITBTypOCOOOPA3HOTO TOX0Ja, B COOTBETCTBHH C
KOTOPHIM OOyYaroluecs: JOJDKHBI OCBOWTH 3HAHWS W YMEHHs, 3HAYMMBIC IS
dbopmupoBaHus O00IIEH KyJIbTYpbl, ONPEICIAIONIUE aJ[eKBaTHOE TOBEICHUE
4eJl0oBeKa B OKpY’Karolled MpUPOAHON Cpele, BOCTPEOOBAaHHBIE B MOBCEIHEBHOM
KU3HU U MpaKTHUecKoil nearenbHocTd. Oco0oe MECTo B 3TOM cucTeMe 3HAHUMN
3aHHUMAIOT 3JIEMEHTHI COJIEP KaHUs, KOTOPBIE CIIy’KaT OCHOBOW Jis1 (OPMUPOBAHUS
IPEICTaBICHUH O COBPEMEHHOM €CTEeCTBEHHO-HAydyHOW KapTUHE MHUpa U
LEHHOCTHBIXOPUEHTAIIUIX JUYHOCTH, CHOCOOCTBYIOLINX ryMaHHu3aluu
Ouonornyeckoro 00pazoBaHUsl.

CTpykTypupOoBaHUE COAEpKAHHUS y4eOHOTO Marepuaia B MpOTrpamMMe IIo
OMONIOTUH OCYHIECTBICHO C YYETOM MPHOPUTETHOTO 3HAUEHUS 3HAHMHA 00
OTVIMYUTENBHBIX OCOOCHHOCTSIX KUBOUM MPHUPOJIBI, O €€ YPOBHEBON OpraHu3alliu
IBOJIOIMHU. B COOTBETCTBHUU C 3TUM B CTPYKType yueOHOro npenmMera «bruomorusy
BBIJICTICHBI CIEIYIOIINE COMepKaTeNbHble TMHUU: «buonorus kak Hayka. MeToabl
HaydHOrO To3HaHms», «Kierka kak Ouomormdeckas cucteMay, «OpraHuzm
KakOmonoruueckass cucrema», «CuctemMa U MHOTOOOpasue OpPraHuYeCcKOro
MUDPa»,«IBOJIOLUS  JKUBOM  TNPUPOABD, «IKOCUCTEMBl U MPUCYLIHME UM
3akoHOMepHOCcTUY. Llens uzyuenus ydyeOHoro npeamera «buonorus» Ha 6a30BOM
YpPOBHE — OBJaJ€HHE00YUYaIOUMMHUCI3HAHUIMUOCTPYKTYPHO-(DYHKIIMOHATILHON
OpraHu3aluu KUBBIXCHCTEMPa3HOTOPAHTaUTIPHOOPETEHUEYMEHU I
UCIOJBb30BaTh OSTHU 3HAHWUA JUIsl TPAaMOTHBIX JCHCTBHM B  OTHOILEHUU
O0OBEKTOBKHUBON IPUPOJIbI U PELICHHS PA3TUYHBIX KU3HEHHBIX MPOOIIEM.

JlocTrkeHne 1enu u3ydeHus: yueoHoro npeamera «buonorus» Ha 6a30BoM
ypOBHE 00ECTIEUNBACTCS PEUICHUEM CISAYIONINX 3a/au:

OCBOCHHE OOYUYaIOIIUMHUCS CHUCTEMBI 3HAHHA O OMOJOTHYECKUX TEOPHSX,
YUCHUSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, THIIOTE3aX, MPaBUIax, CIyKalluX OCHOBOU
st (popMHUpOBaHMS TIPENCTABICHUM O €CTECTBEHHO-HAYYHOW KapTUHE MHpa, O
METOaX HAYYHOTO TO3HAHMS, CTPOCHUU, MHOTOOOpA3UH U OCOOEHHOCTAX KUBBIX
CHCTEM Pa3HOTO YPOBHS OPraHU3AIlUMH, BBINAIOLIMXCS OTKPHITUSAX U COBPEMEHHBIX
HCCJIEIOBAHUSIX B OMOJIOTHH;



(dopmupoBaHue y OOyYaromIMXCsl MO3HABATEIbHBIX, MHTEIUIEKTYaJIbHBIX H
TBOPUYECKUX CIIOCOOHOCTEN B NpPOLIECCE aHaIW3a JaHHBIX O IYyTSIX pa3BUTUS B
OMOJIOTMM HAy4YHBIX B3IVISAOB, M€ M MOAXOJOB K HM3YyYEHHUIO >KMBBIX CHCTEM
Pa3HOI0 YPOBHS OpraHU3allNH;

CTAaHOBJICHHE Yy OOydYamIuxcs OOmel KyIbTyphl, (YHKIMOHATBHON
IPAMOTHOCTH, Pa3BUTUE YMEHHUI OOBSCHITh U OLEHUBATH SIBJICHUS OKPY’KAOILIETO
MUpa >KMBOW MPUPOABI HA OCHOBAHWM 3HAHUW M OIBITA, MOJIYYEHHBIX IPHU
U3Y4YeHUH OUOJIOTHH;

dbopMupoBaHue y OOy4YAIOMIMXCS YMEHUH WILIIOCTPUPOBATh 3HAYCHUE
OMOJOTMYECKUX 3HAHUM B MPAKTUYECKON JMESITENIbHOCTH YeJIOBEeKa, Pa3BUTHH
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTHIA U arpoOUOTEXHOJIOTHIA;

BOCIIUTAHUE YOEKIEHHOCTU B BO3MOXKHOCTHU IMO3HAHUS YEITOBEKOM >KHUBOU
PUPOJIbI, HEOOXOAUMOCTH OEPEKHOTO OTHOIICHHS K HEHM, COOTIONEHUS AITUIECKUX
HOPM IIpHU NPOBEAECHUU OHOJIOTHYECKUX UCCIIETOBAHUM;

OCO3HAaHUE LEHHOCTU OMOJIOTMYECKUX 3HAHUW [JIs1 TOBBIIICHUS] YPOBHS
HKOJIOTUYECKOUN KYNbTYpBbI, 17151 ((OPMUPOBAHUS HAYYHOTO MUPOBO33PECHHUS;

MIPUMEHEHUE NMPUOOPETEHHBIX 3HAHUW M YMEHUN B MOBCEAHEBHON KU3HU
JUJI. OLICHKH TOCJEACTBUIM CBOEW NEATEIBHOCTU IO OTHOIIEHUIO K OKPYXaroueu
cpene, CoOOCTBEHHOMY 3710pPOBbIO, 0OOCHOBAHKE U COONIIOIEHUE MEP MPOPUITAKTUKA
3a00JIEBaHU.

B cucreme cpennero obmiero obOpaszoBanHusi «buonorusi», usydaemas Ha
0a30BOM YpOBHE, SABISETCS O00SA3aTEIbHBIM YYEOHBIM NPEIMETOM, BXOISIIMM B
COCTaB NpeIMETHOMN 061acTu «EcTecTBEHHO-HayUHbIE TPEIMETHD.

Jlns  w3ydeHuss Owojormd Ha 0a30BOM ypOBHE CpEAHEro OOIIero
oOpazoBanus orBoauTtcs 68 yacoB: B 10 knacce — 34 vaca (1 yac B Henento), B 11
kiacce — 34 gaca (1 yac B HeZlelo).



COAEPXXAHUE OBYYEHUSA
10 KITACC

1. buosnorus xak Hayka.

buonorus xak Hayka. CBs3b OMOJIOTHH C OOIIECTBEHHBIMU, TEXHHYECKUMU U
JIPYTUMU €CTECTBEHHBIMU HAayKamH, (PUIOCO(PHUEH, 3TUKOM, ICTETUKON U MPaBOM.
Ponp 6uonoruu B popMupoBaHUN COBPEMEHHOM HayyHOU KapTHHBI Mupa. Cucrema
OMOJIOTMYECKHX HaYK.

MeTo/p1 T03HAHMS )KUBOUM MPUPOJIBI (HAOMIOAEHUE, SIKCIIEPUMEHT, ONHUCAHHUE,
u3MepeHue, KiaaccupuKalus, MOJETUPOBAHUE, CTaTUCTHYecKas oOpaboTka
JTAHHBIX ).

Jlemoncmpayuu:

[Toptpets: Y. HapBun, I. Mengens, H. K. Konsuos, /Ix. Yorcon u O.
Kpuk. Tabnuiel u cxembl: « MeTobl MO3HAHUS KUBOU TTPUPOIBD.

JlabopamopHule u npaxmuieckue pabomai:

[Ipaktrnueckass padora Ne 1. «Vcnonb3oBaHHME pa3nMYHBIX METOJAOB IPHU
M3Y4YEHUU OMOJIOTUYECKUX OOBEKTOBY.

2. 7KuBble cucTeMBbl M UX OPraHU3anusl.

Kusbsie cuctembl (OMOCHCTEMBI) Kak MpPeAMET U3y4YeHUs OHOJIOTHUHU.
OTrune )XKUBBIX CUCTEM OT HEOPraHUYECKON TPUPOJIBI.

CpoiicTBa OuocucreM U HUX pazHooOpa3zue. YPOBHM OpraHu3aluu
OvocucTeM:  MOJICKYJISIpHBIA,  KJIETOYHbIH,  TKAHEBBIM, OpraHU3MEHHBIH,
MONYJISIIIMOHHO- BUJIOBOM, SKOCHCTEMHBIN (OMOTCOIICHOTUUECKUM ), OMOC(EpHBIA.

Jlemoncmpayuu.

Tabnuipl u cxembl: «OCHOBHBIE MPU3HAKHU KU3HWY», « YPOBHU OpraHU3allud
YKUBOM IIPUPOIBD.

Oo6opynoBanue: Mojaeab Moekyasl JJTHK.

3. XUMHYECKHI COCTAB M CTPOCHHE KJIIETKH.

XUMHUYECKUN COCTaB KJIETKU. XHUMHUYECKHE 3JIEMEHTBI: MaKpOJIEMEHTBHI,
MUKpO3JIEMEHTHl. Boa 1 MUHepasbHbIE BEILIECTBA.

OyHKIMM BOALI W MHUHEpaJdbHBIX BellecTB B kieTke. [logaep:kanue
OCMOTHYECKOTO OaiaHca.

benku. CocraB u crpoeHne O0enkoB. AMHUHOKHCIIOTBI — MOHOMEPHI OEIIKOB.
He3ameHnmble U 3aMEHUMbBIE AMUHOKHUCIIOThI. AMUHOKHUCJIOTHBIM COCTaB. YPOBHHU
CTPYKTYpbl ~O€JIKOBOM MOJIeKYNbl (TIEpBUYHAsl, BTOPUYHAs, TpETUYHAs W
YETBEPTUYHAS CTPYKTypa).XMMHUUYECKHE CBoWcTBa OenkoB. buomorundeckue
byHKIMH GEJIKOB.

depmeHThl — Oumonornyeckue Karamuszatopbl. Crtpoenue (depmeHTa:
aKTUBHBIA TIEHTp, cyOcTpartHas crnemupuaHoctb. KodepmeHTsl. BuTamMuHbI.
Otnuuus HepMEHTOB OT HEOPTAaHUIECKUX KaTaIn3aTOPOB.

VYrneBoasl: MoHOcaxapuabl  (IJIOKO3a, pubo3a U JIe30KcUpud03a),
avcaxapuibel  (caxaposa, JIaKTo3a) U mojiucaxapuibl  (Kpaxmal, IJIMKOTEH,
1esuono3a). buonornueckue GyHKIUU YTIIEBOAOB.

Jlunuasl:  Tpurmuuepuasl, Gdocdomunuasl, crepouabl. [ uapoduUILHO-
ruapodoOHbie cBoicTBa. buomorndeckue ¢yHkuuu aunuaoB. CpaBHEHUE
YIJIEBOJOB, OEJIKOB U JUMUAOB KaK HICTOYHUKOB SHEPTUU.

Hykneunoseie kucnotel: JHK wu PHK. Hykneoruasl — MOHOMEPHI
Hyki1enHOBBIX KucnoT. Ctpoenue u ¢ynkiun JJHK. Ctpoenne u gpynkunun PHK.
Bunet PHK. AT®: ctpoenne u pyHkimm.



[wurtomorms — Hayka o kierke. Kierounas Tteopus — npumep
B3aMMOICUCTBUA UEH U (DaKTOB B HAyYHOM MMO3HAHUU. METOIbI U3YUYE€HHUS KIETKU.

Knerka kak menoctHass »xuBas cucrema. OOIIMe TMPU3HAKU KIIETOK:
3aMKHyTasi HapyxHas memOpana, moinekyiasl JIHK kak reHernueckwii ammapar,
cucTeMa CHHTe3a Oerka.

Tumbl KIeToK: JyKapuOTHUECKass W mpokapuotruyeckas. (OcoOeHHOCTH
CTPOEHHUs NMPOKApUOTHUYECKON KieTkd. KierouHas creHka Oakrepuil. CTpoeHue
DYKapUOTUYECKON KJIETKH. (OCHOBHBIE OTIMYMS PACTUTENBHOM, JKUBOTHOW U
I'pUOHON KJICTKH.

[ToBepXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIETOYHAsl CTEHKA, ITIMKOKAIUKC, UX
dbynkuuu. [1nazmarnueckas meMmOpana, e€ cBoiictBa u pyHkuu. I{uronnasma u eé
opraHouibl. OnHomeMOpanHble opraHouabl kietku: JIIIC, ammapar [onbmxwy,
In30CcoMbl. [loyaBTOHOMHBIE OpPraHOWABl KIIETKU: MUTOXOHJPWH, IUIACTUIBI.
[IpoucxoxneHrne MHUTOXOHAPUNA W mactua. Buasl mnactua. HememOpanHbie
OpTraHOUJbl KJIETKH: PUOOCOMBI, KJIETOYHBIM IEHTP, LEHTPUOJU, PECHUYKH,
KryTUKUA. OYHKIIUU OPraHOUJI0B KIIETKU. BKiItoueHusl.

Anpo — perynasTopHblil HeHTp KieTku. CTpoeHue sanapa: saepHas 000104uKa,
KapuoIljia3Ma, XpOMAaTHUH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIIECTB B KIETKE.

Jlemoncmpayuu:

[Toptpetsi: A. JleBenryk, P. I'yk, T. llIBann, M. Illneiinen, P. Bupxos, J[x.

YorcoH, ®@. Kpuk, M. Yunkuuc, P. ®panknun, K. M. bap.

Juarpammel:«PacnipeieieHne XMMHUYECKUXAIEMEHTOBBHEXKUBOM TIPUPOAEH,
«PacrnipeneneHne XuMUYECKUX 3JIEMEHTOB B 5KUBOM MIPUPOJIEY.

Tabnuipet u cxemsl: «llepuonnueckas TabIUIa XUMHUYECKUX JIEMEHTOBY,

«CTtpoeHre MOJeKyibl Bonbl», «buocunTtes Oenkay, «CTpoeHHE MOJIEKYIbI
oenkay,«Ctpoenune ¢epmenta», «HyxnennoBble kuciaotel. JJHK», «Ctpoenue
MOJEKYNBIAT®Y», «CTpoeHrE 3YyKapUOTUYECKOM KIETKW», «CTpoeHuEe KUBOTHOU
KIETKN»,«CTpOoeHHEe paCTUTENbHOU KIETKW», «CTpoeHue NpOKaApUOTHYECKON
KIIETK»,«CTpOEHUE sIpa KIETKN», « YIIIEBOABD), «JIMIUIBD.

OOopynoBaHHe: CBETOBOM MHUKPOCKOIN, OOOpYIOBaHWE MJi MPOBEACHUS
HaOMIONCHUM, HW3MEPEHUM, SKCIEPUMEHTOB, MHKpONpenaparbl pPacTUTEIbHBIX,
YKUBOTHBIX M OAKTEpPUATBLHBIX KJIETOK.

JlabopamopHvie u npaxmuueckue pabomoi.

Jlaboparoprass pabora Ne 1. «M3yueHue KaTaJiuTUYECKON aKTUBHOCTH
dbepMeHTOB (Ha TPUMEPE aMUJIA3bl WITH KaTaiasbl).

Jlaboparopras pabora Ne 2. «M3ydeHme CTpoeHHsI KJIETOK pPACTCHH,
JKUBOTHBIX W OakTepuil MOJI MUKPOCKOIIOM Ha TOTOBBIX MHUKpOTperaparax W HX
OMHUCAHUE.

4, Ku3HeneaTeIbHOCTD KJIETKH.

OO6MeH BelecTB, UM MeTaboau3M. ACCUMUIIALIMS (TJTACTUYECKUM OOMEH) U
JTUCCUMMWIIAIMSA (PHEpreTuuecKkuii oOMEeH) — JIB€ CTOPOHBI €IMHOTO IIpoliecca
MeTabonu3ma. Pojb 3aKOHOB COXpaHEHHUsI BEIIECTB W DHEPrUU B IMOHUMaHUU
MeTabou3ma.

Tunel oOMeHa BelecTB: aBTOTpOdHBIN U reTepoTpodHbIil. Ponbs GpepmenToB
B 0OMEHE BEIIECTB U MPEBPAILEHUN YHEPTUU B KIIETKE.

®ortocunte3. CeroBas u TemHOBas (a3sl (oTocunTeza. Peakiuu
dotocunte3a. DPpPpexkTuBHOCTh POTOCHHTE3A. 3HAUCHHE (POTOCUHTE3A JJIS KU3HH



Ha 3emsie. BiausiHue ycioBuii cpenbl Ha (JOTOCHHTE3 U CIIOCOOBI MOBBITIICHUST €T0
MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUMU.

XemocuHTe3. XeMOCHHTE3UPYIOIHE OaKTepru. 3HAYEHUE XEMOCUHTE3a IS
YKU3HH Ha 3emie.

DHepreTHuecKkuii 0OMEH B KJIETKe. PaciiemieHne BElecTB, BBIJIEICHUE U
AKKyMYJMPOBAHHE SHEPTUU B KJIETKE. DTaIbl SHEPreTUYECKOro ooMeHa. [ mukonus.
bpoxenune m ero Buabl. KuciopomHoe OKuCIEHHE, WM KIETOYHOE JIbIXaHUE.
OxucnurensHoe GpochopunmpoBanue. IHHEKTUBHOCTh IHEPTETUIECKOTO 0OMEHA.

Peakuun wmarpuuHoro cuHtTe3a. leHermdueckas wuHbopmarus u JIHK.
Peanuzanus reHernyeckoil wHpopManuu B KieTke. [eHeTHYeckuil Kox U ero
cBoicTBa. Tpanckpumnuus — MatpuuHbii cuaTe3 PHK. TpaHcnamus — OGuocunTtes
Oenka. Ortanbl TpaHcusiuu. KoaupoBanue amuHokucnor. Pomnb pubocom B
OnocuHTe3e Oelka.

Hexknetounsie ¢popMsl sxu3HN — BUpYCHI. McTopus oTkpsitus BupycoB (. U.
WNBanoBckuii). OcCOOEHHOCTH CTPOCHUST U JKU3HEHHOTO IIMKJIa BHUPYCOB.
bakrepuodaru. bone3sHu pacTeHui, >KUBOTHBIX M YEJIOBEKA, BBI3bIBACMbIC

BupycamMu. Bupyc ummyHoneduiurta yenoBeka (BUY) — Bo3Oymurtelnb
CIIN/a.O0parHasTpaHCKpUIILMS,pEBEPTA3a uuHTerpasa.llpodunakrruka
pacnpoCTpaHeHUs BUPYCHBIX 3a00JIEBaHUIA.

Jlemoncmpayuu:

[Toptpetsi: H. K. Konbuos, J[. . UBanosckuii, K. A. Tumupsses.

Tabnuipt u cxembl: «Tunel nutanusy, «MeTtaboauzm», « MUTOXOHIPUS,

«OHepreTuyeckuii oOMen», «Ximopormiacty, «®Porocunres», «CrtpoeHue
JHK»,«Ctpoenne u pyHKIMOHUpOBaHHUE TeHa», «CuHTe3 Oenkay, «[ eHeTnueckui
ko, «Bupycer», «bakrepuodarn», «CrpoeHue u KUZHEHHBIA IMKI BUpYycCa
CIIN[a, 6axrepuodaray, «Permukamnus JJHK».

O6opynoBanue: MOJIEJIN-ATITUIMKALAN «YBO€HHUE JJHK 151
TpaHCKpunuus»,«buocuntes Oenka», «CTpoeHHE KIETKW», MOAENb CTPYKTYpPbI
JIHK.

S. Pa3mHoOkeHHe 1 MHAUBUAYAJbHOE PA3BUTHE OPTaHU3MOB.

Knerounslii 1uki, win >KU3HEHHBIM UK KiaeTku. MHTepdaza u MUTO3.
[Ipoueccel, mporekaromue B uHTepdaze. Pernmkanus — peakiuss MaTpUYHOTO
cunte3a JIHK. Crpoenue xpomocom. XpoMOCOMHBIA HAObOp — KapUOTHIL
JIumiou el WM TalJIOMJHBIA ~ XPOMOCOMHBIE  HA0OpBI.  XPOMAaTHUJIBI.
[{UTONOTUYECKUEOCHOBBl ~ PAa3MHOKEHUSI W WHAUBUIYAJIbHOTO  Pa3BUTHS
OpPTaHU3MOB.

Jenenue xietku — muto3. Craauu mutosa. [Ipoueccsl, mpoucxoadiiue Ha
Pa3HbIX CTAIUSIX MUTO3a. BHOTOTMYECKNN CMBICT MUTO34.

[Iporpammupyemasi THOEIb KIETKH — aromTOo3.

@opMbI pa3MHOXKEHHS OpTaHU3MOB: Oecrojioe U mojioBoe. Buabl Oecronoro
Pa3MHOXEHHUS: JICJICHUE HAJBOE, ITOYKOBAHUE OJHO- W MHOIOKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE pa3MHOeHUe. McKycCcTBEeHHOE KJIOHMpOBaHUE
OpPTaHHU3MOB, €r0 3HAYEHUE JJIS CEJIEKLUU.

[TonoBoe pazMHOXKEHUE, €r0 OTIINYUS OT OECIIOJIOTO.

Meiio3. Craguu wmeiiosa. IIponeccsl, mpoucxoadiine Ha CTagusx Menosa.
IToBenenne xpomocoMm B Meio3e. KpoccunroBep. buonorndeckuid CMbICT H
3HaYEHHUE MEN03a.



I'ameTorenes — mpoiecc 00pa30BaHUsI TOJOBBIX KIETOK Y KUBOTHBIX.
[TomoBbIe Kene3bl: CeMEHHWKH U sSuIHUKA. OOpa3oBaHWE W PA3BUTHE TOJOBBIX
KJIIETOK — TraMeT (CHepMaro30u[l, SIMIEKJIeTKa) — CIIEPMATOTeHEe3 M OBOICHE3.
OcoOEeHHOCTH CTPOCHUS SUINEKIETOK M CrepMaTo3ousoB. OIIog0TBOPEHUE.
[TapTeHnorenes.

NunuBumyanbHOe pa3BuTHE (OHTOTEHE3). OMOPHOHAIBHOE pPa3BUTHE
(aMOpuorenes). Otamnbl SMOPHOHATBHOTO PA3BUTHUS y MO3BOHOYHBIX >KMBOTHBIX:
npoOiieHue, racTpyisuus, opraHoreHes. llocTtamOpuoHanbHOE pasBuTHe. THIBI
MOCTAMOPHUOHATILHOTO ~ Pa3BUTHSL: psIMOE, HETPSAMOE (JIMYuHOYHOE).
BnusHuecpensl Ha pa3BUTHE OPraHU3MOB, (AKTOPBI, CIIOCOOHBIC BBI3BIBATH
BPOXKJIEHHBIE YPOJCTBA.

Poct u pa3zButue pacreHuil. OHTOr€HE3 LIBETKOBOIO PACTEHUS: CTPOECHUE
CEMEHH, CTaJNU PA3BUTHSL.

Jlemoncmpayuu:

TaOnumbelr u cxeMbl: «@POpMBI pa3MHOXKEHHUS OpPraHU3MOB», «JlBoiiHOE
OIUIOIOTBOPEHUE Y IIBETKOBBIX pacTeHuil», «BereraruBHoe pa3MHOXKEHUE
pacreHunii»,«Jlenenue KJIETKH O0akTepuii»,«CTpoeHue IIOJIOBBIX
KJIETOK»,«CTpoeHne XxpoMocombly, «Kiterounbii mukn», «Permumkanms JIHK»,
«Mwuto3zn,«Menos3y,«lIpamoe wn  HempsAMoe  paszBuTue», «l'ameroreHes vy
MJICKOTTUTAIONINX U YelloBeKay, « OCHOBHBIE CTaAUU OHTOTEHE3a.

O6opynoBanue: MHUKPOCKOTI, MUKPOIPEApPaTh «CriepMaTo30u sl
MJIEKOITUTAIONIETO», «SMIEeKIeTKka MIEKONMUTAarIero», «KapuokuHes B KIETKax
KOpEIlIKa JyKa», MarHuTHas MOJEIb-alIUIMKalus «JleneHue KIEeTKn», MOJEIb
JIHK, Mmonens MeTadazHoit XpoMOCOMBI.

JlabopamopHule u npaxmuueckue pabomai:

JlaGoparopnas pa6ora Ne 3. «HaOmromeHne MHTO3a B KIETKaX KOHYHMKA
KOPEIIIKA JTyKa Ha TOTOBBIX MUKPOIIpENapaTax.

Jlaboparopnasi pabora No 4. «/3ydyeHue CTpOEHMS TMOJOBBIX KJIETOK Ha
TOTOBBIX MUKpOIIpenaparax.

6. HacieacTBeHHOCTHh M1 U3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer wu 3amaum reHeTtuku. Mcrtopus pasBuTus reHeTukd. Ponb
IUTOJIOTUH U SMOPHUOJIOTUM B CTAHOBJICHUU TEeHETUKHU. Bkiaa poccuiickux u
3apyOeKHBIX  Y4Y€HBIX B  pa3BUTHE  TEHETUKU.  MeToabl  T€HETHKHU
(THOPHUIONTOTHYECKHUH, IUTOT€HETUYECKUH, MOJIEKYJISIPHO-
reHeTuyeckuil).OCHOBHbIE TE€HETHYECKHE TMOHATUS. [eHeTuyeckass CHMBOJIMKA,
UCIIOJIb3yeMasi B CXEMax CKpEIIUBaHUM.

3aKOHOMEPHOCTH HACJIeIOBAaHUS MIPU3HAKOB, YCTaHOBIEHHBIE . MeHnaenem.
MonoruOpugHoe CKpelmuBaHue. 3aKOH €IWHO-00pa3us THOPHIOB TICPBOTO
nokoJieHusi. [IpaBuiio TOMUHUPOBaHUS. 3aKOH pACIICIUICHUS MPU3HaAKoB. ['unore3a
quCTOTHI ramMeT. [ToHOe ¥ HEMOJIHOE IOMUHUPOBAHUE.

JlurubpuaHoe  CKpenMBaHue. 3aKOH  HE3aBUCHUMOTO  HacJedOoBaHUs
npu3HakoB.  [{UTOoreHeTHYeCKUe  OCHOBBI  JUTHOPUIHOTO  CKPEIIMBAHUA.
Amnanuzupyrolee ckpenmpanue. Mcnoib30BaHNE aHAIM3UPYIONIETO CKPEIIUBAHUS
JUJIS1 OTIPEJIeNICHUsI TEHOTHUIIAa 0COOU.

CuernieHHoe  HaclienmoBaHue TmpusHakoB. Pabora T. Moprana 1o
CUEIJIECHHOMY HaclleOBaHWIO TeHOB. HapyllieHue cuemieHus TeHOB B Pe3yJbTaTe
KPOCCHUHIOBEpA.

XpoMOCOMHasi TEOpUsl HACIIEICTBEHHOCTHU. [ eHeTHUecKue KapThl.



I'eneruka mona. XpoMOCOMHOE OMNpPENENICHHE Moja. AyTOCOMbI U TOJIOBBIE
XpoMocoMbl. [OMorameTHsle M rereporaMeTHble opraHu3Mbl. HacnenoBanue
IIPU3HAKOB, CLEIVIEHHBIX C MOJIOM.

N3MEeHYHUBOCTb. Bunbl WU3MEHYHUBOCTH: HEHACJIeICTBEHHAs U
HaciencTBeHHas.  Poinb  cpembl B HEHACIEACTBEHHOM  M3MEHYMBOCTHU.
XapakTepucTuka MOIU(PUKAIMOHHOW W3MEHUYMBOCTU. BapuanuoHHBIM psg u
BapualMoHHas KpuBas. Hopma peakuuu npusHaka. KonuyecTBeHHbIE U
KaueCTBEHHbIE TpPHU3HAKKM W WX HopMa peakinuu. CBoicTBa MoOAMGUKAIMOHHON
M3MEHYUBOCTH.

HacnencrBenHnasi, wiaM TeHOTUIUYECKas, U3MEHYMBOCTh. KoMOWHaTHMBHas
U3MEHUMBOCTh. Meio3 U TMOJOBOM MpoIecC —OCHOBA KOMOMHATHBHOU
M3MEHUYMBOCTU. MyTalmoHHasi u3MEeHUMBOCTh. Kitaccudukanust MmyTaiuii: reHHbIE,
XPOMOCOMHBIE, FTeHOMHbIE. YacToTa ¥ MpUYHUHbI MyTaluid. MyTareHHbie (haKTOpBHI.
3aKOH rOMOJIOTHYECKHUX PSAJOB B HacieIcTBeHHOM n3MeHnunBocty H. 1. Bapuiosa.

BuesinepHas HacneaACTBEHHOCTh M K3MEHYMBOCTb.

I'enetnka denoBeka. Kapuortun uenoBeka. OCHOBHBIE METOAbI T€HETHUKHU
YeJIOBEKA: TeHEAIOTHYCCKNM, OIM3HEIOBEINA, IINTOTCHETUYCCKUM, OMOX MMUYECKUH,
MOJIEKYJISIPHO-TEHETUYE CKU . CoBpemeHnHOE OTIPEZICIICHHE TeHOTHIA:
MOJIHOTEHOMHOE CEKBEHUPOBAHKME, T'€HOTHUIIMPOBAHNE, B TOM YHKCJE C MOMOIIBIO
[T11{P-anamm3a. HacnenacTtBeHHbie 3a00JIcBaHUS 4YEJIOBEKAa: TCHHBIC OOJIC3HHU,
OOJIE3HN C HACJEICTBEHHOM MPEApacoio)KEHHOCThIO, XPOMOCOMHBIE OOJIE3HH.
CoMarnueckue © TreHepaTuBHble MyTanuu. CTBOJIOBbIE KHETKH. [IpyHIUIIBI
3710pOBOr0o 00pa3a KU3HU, TUATHOCTUKHU, TPOMUIAKTUKY U JICUEHUSI TEHETUYECKUX
Oone3Heil. MeauKko-TeHeTUYeCKOe KOHCYJIbTHUPOBaHUE. 3HAUE€HUE MEIUIIMHCKOM
T€HETUKHU B MIPEIOTBPAIICHUN U JICUEHUH T€HETUYECKUX 3a00JIeBaHUN YeIOBeKa.

Jlemoncmpayuu.

[Toprpetsr: 1. Mennens, T. Mopran, 1. ne ®pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.

TaOnupincxembl: « MOHOTMOPUIHOE CKPELIMBAHUE U €T0 IIUTOr€HETHYECKas
OCHOBa», «3aKOH paCUICIUIEHUs M €ro LUTOI€HETHYECKAas OCHOBa»,«3aKOH
YUCTOTHI rameT»,«lurudpuanoe ckpeuBanuey,«[{lutonornueckue

OCHOBBIJIMTUOPUTHOTO CKpELTMBaHUs» ,«Melo3»,«B3anmoaeicTBreaiebH
BIXTEHOBY,«| eHeTHUeCcKue KapThIpaCTEHUM, KUBOTHBIX u YEJI0BEKay,
«l'eHeTnka mnona», «3aKOHOMEPHOCTH HACJIEIO0BAaHUSA, CLEIUIEHHOTO C IIOJOM,
«Kapuotunsl YeJI0BeKa u KUBOTHBIX», «Bunpl M3MEHYUBOCTH,
«MonudukarmonHass U3MEHUMBOCTHY, «HacinemoBanue pesyc-  ¢akropay,
«I'eneTnka rpymnm kpoBu», « MyTallnOHHAst U3BMEHYUBOCTH.

O6opynoBanue: Mojienu-anmiukanuu «MoHOTHOpUIHOE
ckpemnuBanuey»,«Hemonnoe  momuHupoBanue»,«urnbpumnoe
cKpemuBanue»,«llepekpecTxpoMocom, MUKPOCKOII 151
MuKponpenapar«po3zodpuna» (Hopma,MyTanruupopMbl KPbIJILEB U OKPACKHU Tella),
repbapuii «I'opox moceBHOI.

JlabopamopHvie u npakmuueckue pabomsoi:

Jlaboparopnas pabora Ne 5. «M3yueHue pe3yabTaTOB MOHOTHOPUIHOTO U
JUTHOPUIHOTO CKPEIMBAaHUS Y APO30(UITBI HA TOTOBBIX MUKPOIIpenapaTax».

JIaboparopnas padota Ne 6. «M3yuenne MmoaupuKalMOHHON U3MEHYUBOCTH,
MOCTPOEHUE BAPUALMOHHOTO PSAJa U BAPUALIMOHHOM KPUBO».



JIaGoparopHast padora Ne 7. «AHanu3 Mytauuid y apo30(uiasl Ha TOTOBBIX
MHKpOIpenaparaxy.

[TpakxTuueckaspadoraNe2 . «CocTaBieHnenaHAIU3PO/10 CIIOBHBIXUEIOBEKA.

1. Cesexnus oprann3moB. OCHOBbI OMOTEXHOJIOTHH.

Cenekius Kak Hayka W Npouecc. 3apoXkKACHUE CEIEKIHH U JOMECTUKALHA.
Yuenue H. V. BaBunoBa o 1ieHTpax mpoucXOXKACHHUSI 1 MHOTOOOpa3us KyJIbTypHBIX
pacteHuil. LIeHTphl NPOUCXOXKIEHUS JIOMAIIHMX JKUBOTHBIX. CopT, nopona,
HITAMM.

CoBpeMeHHbIE METO/IbI CeJIEKIIMU. MaccoBbIi U UHAUBUAYATbHBIM OTOOPHI B
CEJIEKIIMM pAcTeHH U KUBOTHBIX. OLIEHKa 3KCTepbepa. bBIM3KOPOICTBEHHOE
cKkpeniuBaHue — WHOpuauHr. Ywucras muHus. CKpellMBaHHWE 4YHUCTBIX JIMHUH.
['ereposuc, unu rubpuaHas cuia. HepoacTBeHHOE CKpellMBaHUE — ayTOPWIIUHT.
Otnanéunas rtulOpuausanus U €€ ycrnexu. VCKyCCTBEHHBI MyTareHe3 H
MOJYyYCHUE MOJMUIUIONAOB.JIOCTHIKEHUS CENEeKUUH PACTEHUM, JKUBOTHBIX W
MHKPOOPTaHU3MOB.

buorexnonoruss kak orpacib NpoW3BOACTBA. [€HHasT WHXKEHEpHs. ITaribl
co3nanuss pexomOuHaHTHOM JIHK wu TpaHcrennsix opranuzmoB. Kierounas
nHkeHepusa. Kietounsle KynbsTypbl. MHUKpPOKIOHAIBHOE PA3MHOXKEHUE PACTEHUU.
KiloHnpoBaHHe  BBICOKOIIPOAYKTHUBHBIX  CEJIbCKOXO3SIMCTBEHHBIX  OPTaHU3MOB.

DKOJIOTUYECKUE 151 ATUYECKUE npobnemsl.I MO — TE€HETUYECKU
MOIU(UIUPOBAHHBIE OPTraHU3MBI.
Jlemoncmpayuu.

[Toptpetsi: H. WU. Basunos, 1. B. Muuypun, I JI. Kapneuenko, M. @.
HBaHoB.

Tabmuupl u cxembl: kKapra «lIeHTpBl NPOUCXOXKIEHUS W MHOT000Opa3us
KYJBTYPHBIX pacTeHH», «Ilopoapl mOMamHUX KXKUBOTHBIX», «CopTa KyJabTYpHBIX
pactenuity, «OtnanéHHas ruOpuauzanus», «Paborel akagemuka M. .
NBanoBay,«[lonumnonausy, «O0bEKTb OMOTEXHOIOTUNY, «KIeTouHbIE KYIbTYpbI
Y KIIOHUPOBaHUE», «KOHCTPYyHpPOBaHHE U MIEPEHOC T€HOB, XPOMOCOM).

O6opynoBanue: MYJSDKM  IUIOJOB M KOPHEIUIOAOB JHUKUX (GOpM  H
KYJBTYPHBIX COPTOB pacTeHUi, repoapuii «CellbCKOX0391iCTBEHHbIE PACTECHUS.

JlabopamopHvie u npakmuueckue pabomsoi:

Okckypcusi «OCHOBHBIE METOABI M JOCTHMIKEHHUS CEJEKIIMU PACTCHHU M
YKUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLUIO, IIJIEMEHHYIO bepmy,
COPTOUCHBITATENIbHBIM ~ Yy4acTOK, B TEIUIMYHOE XO34HCTBO, JIabDOpaTopuIo
arpOyHUBEPCUTETA WIM HAYYHOTO LIEHTPA)».

11 KIIACC

1. IBOJIIOIUOHHAS] OMOJIOTHSL.

[Ipennoceuiki BO3HUKHOBEHUS SBOJIOIMOHHOW TEOPHH.IBOJIOIMOHHAS
Teopust U €€ MecTo B OMOJOTMHU. BiusiHuEe 3BOJIOLIMOHHON TEOPUU Ha Pa3BUTHE
OMOJIOTHH U IPYTUX HayK.

CBuzerenbcTBa 3BOMIOIUM. [[aJICOHTONIOTMYECKUE: TMOCIEA0BATEILHOCTh
MOSIBJICHUS BHJOB B TAJICOHTOJOTMYECKON JIETOMUCH, TEPEXOIHbIE (OPMBI.
buoreorpadguyeckue: cxoacTBo u paznuure ¢ayH u Gpaop MaTepUKOB U OCTPOBOB.

OMOpHOJIOTUYECKHUE: CXOJCTBA W pa3inyusi SMOPUOHOB pAa3HbIX BHJIOB
MO3BOHOYHBIX. CpaBHUTEIHHO-aHATOMUYECKHUE: TOMOJIOTUYHBIE, aAHAJOTHUYHbIE,
PYIUMEHTApHBIE OpTraHbl, aTaBU3Mbl. MOJEKYIIPHO-OMOXUMHUUYECKUE: CXOICTBO



MEXaHU3MOB HACIJIEZICTBEHHOCTH M OCHOBHBIX METAa0ONMYECKUX MyTeH y BCEX
OpraHU3MOB.

OpomtounonHas Tteopuss Y. JlapBunHa. IIpenmnocbulku BO3HUKHOBEHHS
JapBUHM3MA. JIBIKyIME CHJIBI 3BOMIONUH BUIOB 1o JlapBuHy (M30BITOYHOE
pPa3MHOXKEHHE NPU OTrPAHUYEHHOCTH PECYPCOB, HEOINPEAEIEHHAsT U3MEHYUBOCTb,
0opr0a 3a CyIeCTBOBaHHE, €CTECTBEHHBIN OTOOD).

Cunrernueckas teopus sBomonuu (CTO) u €€ OCHOBHBIE MOJIOKEHHS.
MukposBomonus. [lomynsanus kak eIMHUIA BUIA U 3BOJIIOLUY.

JBrkymiue cuibl ((hakTophl) 3BOIIOLUKMUA BUIOB B IpHpose. MyTalmOHHBIN
npoiiecc U KOMOWHATHUBHAs W3MEHYMUBOCTb. [lOMyNsIIIMOHHBIE BOJHBI U Apeud
reHoB. M3onsuusa u Murpanusi.

EcrectBeHHblli 0TOOp — Hampabisonmid ¢Gaktop dBOIONUH. DOPMBI
€CTECTBEHHOTO 0TOOpA.

[IpucnocoOneHHOCTh OPraHU3MOB Kak pe3yinbTaT 3Bojouuu. [IpumMepsr
NPUCIOCOOJIEHUI Y OpraHu3MOB. ApoMOp(O3bl U UINO0-3TalITALIUH.

Bun wu BugooOpasoBanue. Kputepun Buaa. OcHOBHbIE  (QOpPMBI
BHU1000pa30BaHus: TeorpaduuecKoe, SKOJIOTrHYECKOoe.

MakposBonmonusi. PopMbl  3BOJOLMH:  (UIETHYECKAsA, TUBEPreHTHas,
KOHBEpreHTHas1, napajienbHas. HeoOparuMocTs 3BONIOIUY.

[IpoucxoxaeHre OT HeCNEeUUATM3UPOBAaHHBIX MpeakoB. [Iporpeccupyromas
crienuaIn3anus. ATanTUBHAs padalys.

Jlemoncmpayuu.

IToptpetsl: K. JIunnei, K. b. Jlamapk, Y. Jdapsun, B. O. Kopanesckuii, K.
M. Bbap, 3. I'ekkenb, . Mromiep, A. H. CeBep1ios.

Tabmumet u  cxembl: «Pa3BuTme opranmdyeckoro wmupa Ha 3emie»,
«3aponpllld TO3BOHOUHBIX >KUBOTHBIX», «Apxeontepukcy, «Popmbl 60psObI 3a

CYILLIECTBOBAaHHEY, «EctecTBeHHBII  0TOOPY, «MHoroobpa3zue COpPTOB
pacteHui»,«MHoroodpa3ue mnopojJ *KUBOTHBIX», «llomymsiuum», «MyTaunoHHas
WU3MEHUYUBOCTH, «ApoMop(o3bI», «Mnnoananranumy, «O6mas

nereHepanus»,«/IBmxymme  cuiasl  sBomonuny, «Kapra-cxema — mapmipyta
nyremwectBust Y. lapsunay, «boprba 3a cymecrBoBanue», «lIpucnocobieHHoCTh
opranu3MoBy,«l eorpaduueckoe BUZI000pa3oBaHUE, «IKOJIOTHUECKOE
BUJI000pPa30BaHUEY.

OObopynoBaHue: KOJUIEKIMSI HACEKOMBIX C PAa3IMYHBIMU TUIAMH OKPacKH,
HaOOp TUIONOB M ceMsiH, Koyuiekius «[lpumepsl 3alMTHBIX MPUCTIOCOONICHUHN y
KUBOTHBIX», MoJenb «OCHOBHBIE HalpaBlICHUS JBOJIOLUN», OO0bEMHas
Moaenb«CTpOCHHE TOJIOBHOTO MO3ra IMO3BOHOYHBIX», Omoreorpaduueckas Kapra
MUpa, KOJUIeKIHs «POpMbl COXPAHHOCTH MCKOMAEMBIX >KUBOTHBIX M PACTCHHID,
mojenb anmuinkanusa «llepekpéct xpomocom», BlaxHble mpenaparsl «Pa3surtue
HacekoMoro», «Pa3BuTHe IATYIIKW», MUKpompenapar «Jlposoduna» (HOpMA,
MyTanuu (POPMBI KPBUTBEB U OKPACKH TEJIa).

JlabopamopHvie u npakmuueckue pabomsoi:

Jlaboparopnas pabora No 1. «CpaBHeHHE BHJIOB MO MOP(OIOTUUECKOMY
KPUTEPHUIOY.

Jlaboparopnas pabora Ne 2. «Onucanue MpucrocoOIeHHOCTH OpraHu3Ma U
€€ OTHOCUTEIBHOTO XapaKTepay.

2. Bo3HuKHOBeHHe U pa3BUTHE KM3HM Ha 3eMuie.



JIoHay4HbIE TPEICTABICHUS O 3apOXKIACHUM >XU3HU. HaydHble runoressl
BO3HMKHOBEHHUS >KM3HM Ha 3emJjie: a0HoreHe3 M MaHCIEepMHs. XUMHUYECKas
HBOJIONMUSA. AOHMOTEHHBIN CHHTE3 OPraHMYECKHUX BEIECTB M3 HEOPraHMYECKHX.
OKCNEpUMEHTAIBHOE MOATBEPKICHNE XUMHUECKON 3BOMoIMH. HauanpHble 3Tamnsl
ounonoruyeckoit 3Bomoonuu. I'mnoresa PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HUKHOBEHHME MPOTOKJIETKH. lIepBble KIETKM W HX 3BOJIIOLUS.
®opMUPOBAHHE OCHOBHBIX IPYIII dKUBBIX OPraHU3MOB.

PazButne xun3Hu Ha 3emie no 3paMm M nepuoaam. Karapxei. Apxeickas u
nporepo3oiickass 3pbl. [laneosoiickas spa u €€ Tmepuoabl: KeMOPUUCKUH,
OPJAOBUKCKHU, CUITYPUUCKUH, ICBOHCKUM, KAMEHHOYTOJIbHBIN, TIEPMCKHUU.

Me3o30lckas 3pa W €€ NEepUOAbl: TPUACOBBIA, HOPCKUH, MEJIOBOU.
KaiiHo3zoiickas spa u €€ nepuo/ibl: MaJeOreHOBBIN, HEOT€HOBBIN,aHTPOTIOTEHOBBIM.

XapaKTEepUCTUKA KIIMMATa U TE€OJOTHYECKUX MpoueccoB. OCHOBHBIE 3Talbl
HBOJIIOIMU PACTUTEIBHOTO U >KMBOTHOTO MHUpa. ApoMopdo3bl y pacTeHud u
*KUBOTHBIX. [losIBIIEHHE, paclBET U BBIMUPAHHUE TPYIIIT KUBBIX OPraHU3MOB.

Cucrema OpPraHMYeCKOro Mupa KakK OTpakeHHe 3BOJoUUH. OCHOBHBIE
CUCTEMATHYECKHUE TPYyNIbl OPraHU3MOB.

DBOJIOIMS YeJIOBEKa. AHTPONOJIOTUS Kak Hayka. Pa3BuTue mpencraBieHUn
O TPOUCXOXKICHHHM 4YesloBeka. MeToapl M3ydeHus aHTpornorenesa. CxoacTtBa u
pa3nuyus YeIoBeKa U )KMBOTHBIX. CUCTEMATHUECKOE MOJIOKEHHUE YEIOBEKa.

HBwxymue  cuibl  (pakTopsl)  aHTpomoreHeza.  HacnenctBeHHas
U3MEHYMBOCTb M €CTECTBEHHbIM 0TOOp. OOIIecTBeHHbI o00pa3 KU3HH,
W3TOTOBJIICHUE OPYAUI TPYZa, MBIIIJICHUE, PEYb.

OCHOBHBIE CTAaAMHU U BETBHU HBOJIIOIIMHU YEJIOBEKA: aBCTPAJIONUTEKH, YeI0BEK
yMenbld, YenmoBek npsMoxomsdmni, YenoBek HeaHAepTalbCkui, UYenoBek
pa3yMHbIil. Haxonku HCKOmaeMmbIX OCTAaTKOB, BpEMs CYyIECTBOBaHHUs, 001acTh
pacnpocTpaHeHus, 00bEM rOJIOBHOTO MO3ra, 00pa3 )KU3HU, OPYAUSL.

Yenoseueckue packl. OCHOBHBIE OOJBIIME  pachl:  €BPOINEOUAHAS
(eBpaswmiickasi),  HeErpo-aBCTpajioujiHas  (PKBaTOpuajibHAasl),  MOHTOJOMJHAsS
(a3marcko-aMepukaHckas).  UepTsl  NPUCIOCOOJEHHOCTH  MpEACTaBUTENEH
YEJIOBEYECKUX pac K YCJIOBHUSIM CYIIECTBOBaHMS. EIMHCTBO 4YenOBEYECKUX pac.
Kpurtuka pacuzma.

Jlemoncmpayuu:

IToptpetsl: ®@. Penu, JI. ITactep, A. . Onapun, C. Munnep, 1. FOpu, Y.
JlapBuH.

Tabmuupl U cxembl: «Bo3uukHoBenne CoJIHEUHOM CHUCTEMBI», «Pa3BuTHe
opraHuyeckoromupar»,«PacrturenbHaskieTkay,« KuBoTHaskineTka,«[ [pokapuoruy
eckas KieTka», «COBpeMEHHas CHCTEMa OpraHM4ecKoro Mupa»,«CpaBHEHUE
aHATOMUYECKUX 4YEpT CTPOCHMSI UEJOBEKa W YEeJIOBEKOOOpPa3HBIX 00e3bsHY,
«OCHOBHBIE MeECTa TAJCOHTOJIOTMYECKUX HAXOAOK MPEIKOB COBPEMEHHOTO
yesnoBekay, «/lpesHenmme monuw», «pesHue sronu», «llepBble COBpeMEHHBIE
moan», «YenoBeuecknue pachbly.

O6GopynoBanue:  mymsiku — «lIpoucxoxknenue — yenoBeka»  (OHOCTHI
aBCTPaJIONUTEKA, MUTEKAHTPOINa, HEaHJEpTalblla, KPOMaHbOHIIA), CIENKH WIH
U300pKEHUS KaMEHHBIX OpYIMM NEpBOOBITHOTO YeJoBeKa (KaMHHU-YOIIIEPHI,
pyOuna, ckpebsa), TEOXpOHOJoruueckas Tabnauia, Kowiekiusa «DopMel
COXPAHHOCTH HUCKONAEMBIX KUBOTHBIX U PACTCHUID.

JlabopamopHule u npaxmuueckue pabomai:



[IpakTrueckast padota Ne 1. «M3yueHne uCKOmaeMbIX OCTaTKOB PACTEHHUM U
YKUBOTHBIX B KOJUIEKLIUSX).

DKCcKypeus «IBONIOLUSA OPraHUYECKOr0o MHpa Ha 3emiie» (B €CTECTBEHHO-
HAy4YHbIN UM KPAeBEAUYECKUN MY3€i).

3. OpraHusMbl ¥ OKpY:Ka0IIAs cpeaa.

DKOJIOTHS KaK HayKa. 3aJlaud U pa3Aelibl SKOJOTUHA. MeToIbl SIKOJOTUYECKUX
UCCJIEI0BaHUNA. DKOJIOTMYE€CKOE MUPOBO33PEHUE COBPEMEHHOTO YEIOBEKA.

Cpenpl oOUTaHUSA OpPraHM3MOB: BOJIHAs, HA3€MHO-BO3IYIIHAs, [MOYBEHHA,
BHYTPUOPraHU3MEHHAs.

Oxonornyeckue Qaxtopsl. Knaccuduxanus skoiaormdyeckux (HakTopos:
abuoTnueckue, OHWOTHYECKME M aAHTPONOreHHbIE.J[€MCTBUE  3KOJIOTUYECKUX
(akTOpOB HA OPraHU3MBI.

AOunotnueckue (hakTophl: CBET, TEMIEPATYPa, BIAKHOCTh. DOTONEPUOIU3M.
[IpucnocoOnenust OpraHU3MOB K  JICHCTBUIO  aOMOTHYECKUX  (DAKTOpPOB.
buonornueckne puTMBI.

buotnueckue (dakropbl. Busl OMOTHUYECKHUX B3aUMOJICCTBHI:
KOHKYpPEHLIUS, XUIIHUYECTBO, CUMONO03 U ero ¢gopmel. [lapazutusm, koornepanus,
MyTyalau3M, KOMMEHCAJIU3M (KBapTUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIM3M,
HelTpanu3M. 3HauyeHue OWOTHUYECKHMX B3aUMOJEHUCTBHM JIi CYIIECTBOBAHUS
OpraHU3MOB B IPUPOAHBIX COOOIIECTBAX.

OKOJIOTMYECKHE XapaKTEPUCTUKU nomyisinuv. OCHOBHBIE —I1OKA3aTeNn
HNOMYJISILMK: YUCIEHHOCTh, IUIOTHOCTh, POXKIA€MOCTb, CMEPTHOCTb, HPHUPOCT,
Murpanus. J[mHaMuKa 4ucIeHHOCTH NOMYJSLNAN U €€ PETYIISALHNS.

Jlemoncmpayuu:

[Toptpetsi: A. I'ym6onsat, K. @. Pynbe, O. ['ekkens.

Tabnuuel n cxemsl: kapra «[Ipuponnsie 30Hb 3eman», «Cpeabl OOUTaHUS
opranusmoBy», «®ortonepuoausm», «llomymamum», «3aKOHOMEPHOCTA POCTa
YUCJIIEHHOCTH MOMYJSIUU HHDY30pun-TyPenbkny, «luiesbie nenmy.

JlabopamopHhule u npaxmuueckue pabomawi:

Jlaboparopnas pabora Ne 3. «Mopdosoruiueckre 0COOEHHOCTH PacCTEHUM U3
pPa3HbIX MECT OOUTAHUS.

JIaboparopnas padbora Ne 4. «BiusHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB
KOJICyCay.

[Ipaktuueckass padora Ne 2. «Ilogcuér MIOTHOCTH MOMYASIUANA Pa3HBIX
BUJIOB PaCTCHUI».

4, Coo0mecTBa 1 3K0JI0rH4ecKHe CHCTEMBbI.

CooOuiecTBo opranu3mMoB — OuoieHo3. CTpyKTypbl OHOLIEHO3a: BHUIOBaf,
MPOCTpAaHCTBeHHAs, Tpodudeckas (mumieBas). Buasl-momuHanTtel. CBsizu B
ouoleHo3se.

Dkonorudeckue cucrembl (dkocuctembl). IloHsitue 00 »skocucrteMe W
OHMOreoleHose. OyHKIIMOHAJIbHbBIE KOMITOHEHTBI SKOCUCTEMBI:
MPOAYLIEHTH,KOHCYMEHTHI, peAyLEeHTbl. KpyroBopoT BEeIIeCTB U MOTOK SHEPTrUU B
skocucTeme. Tpoduueckue (MUIIEBBIE) YPOBHU AKOCUCTEMBI. [IuieBbie 1enu u
cetu. OCHOBHBIE MOKA3aTENN SKOCUCTEMBI: OMOMacca, MPOAYKIHS. JKOJIOTHYECKUE
nupamMubl: MPOAYKIMH, YHUCIEHHOCTH, Ouomacchl. (CBOHCTBA HKOCUCTEM:
YCTOWYUBOCTb, CaMOperyisanus, pazsutue. Cykueccus.

[IpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI 03EP M pPEeK. DKOCUCTEMA XBOMHOIO
WIM [IAPOKOJIMCTBEHHOIO JIECa.



AHTPOTIOTEHHBIE  IKOCHUCTEMBI. ATPOIKOCHUCTEMBI. YPOOIKOCUCTEMBL.

buonornueckoe ¥ XO34MCTBEHHOE  3HAYEHHUE  arpOdKOCUCTEM U
ypOO3KOCHUCTEM.

buopasnoobpaszue kak ¢(akrop ycToWumBocTH 3KO0cuUcTeM. CoxpaHeHue
OMOJIOTHYECKOTO pa3HOOOpa3us Ha 3eMIie.

Yuenne B. . Bepnanckoro o 6uocdepe. I'panuipl, coctaB u CTpyKkTypa
onocdepsl. XKuBoe BemectBo u ero ¢yHkruu. OcoOeHHOCTH OMOchepsl Kak
100aabHOM AKOCUCTEMBI. JlMHAMUYEeCcKoe paBHOBECHE U oOOparHas CBs3b B
ouocdepe.

KpyroBopoTs! BeliecTB U OMOre0XMMHUECKUE KBl AIIEMEHTOB (yIiiepoaa,
a30Ta). 30HAIbHOCTh Onocdeprl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuectBo B Ouocepe 3emiau. AHTpONOreHHbIE W3MEHEHUS B
ouocdepe.

[mo6anpHBIE HKOJIOTHYECKUE MPOOTEMBI.

CocyiiecTBoBaHNE MIPUPOABI " YEJIOBEYECTBA. CoxpaHenue
Onopa3zHooOpasusi Kak OCHOBa YCTOMYMBOCTH Ouocdeprsl. OCHOBA pallMOHATBLHOTO
yOpaBjieHUs MPUPOAHBIMU pECypcaMd U HX HCHOJb30BaHuE. JlocTukeHus
OHMOJIOTUH U OXpaHA PUPOABIL.

Jlemoncmpayuu:

[Toprpetsr: A. JIxx. Tencnu, B. H. Cykaués, B. 1. Bepuaackuii.

Tabnuist 1 cxembl: «llumessie nenu», «bUOLIEHO3: COCTaB U CTPYKTYpay,

«IIpupomubie  coobmectBay, «llemm  nuTaHus»,  «OKONIOTHYECKas
nupamMuaay,

«buochepa u denmoBek», «IKOCHUCTEMA MIMPOKOIMCTBEHHOTO JIECay,
«JKocucTemMa  XBOMHOro  Jjieca», «bHOLEHO3  BOJOEMaA»,  «ATPOIIEHO3Y,
«IIpuMepHBIE AHTPONOTEHHBIE BO3JACUCTBHUS Ha MNPUPOAY», «Baxnenmue
HMCTOUYHMKU 3arpsi3HEHUS] BO3JlyXa M TPYHTOBBIX Bom», «llouBa — BaxkHelias
coctapisitomass ouochepr», «DakTopel aerpaganuu  MouB», «llapHUKOBBIN
abdext», «DakTophl PaAUMOAKTUBHOTO 3arps3HEeHUs Ouocdepb», «OOmas
CTpyKTypa Ouochepo»,«Pacnpocrpanenne xu3Hu B Ouochepe», «O30HOBBIN
skpan Ouocheps»,«Kpyrosopor ymiepona B 6uochepe», «KpyroBopor azora B
IPUPOZIEN.

O6opynoBanue: MoAeNb-anIuKauus « Tunuanbie OMOLEHO3b1», repOapuil

«PacturenbHple  cooOmecTBay, Kouieknuu «buoneno3», «Bpemurenu
BAXHEHIITNX CEIIbCKOXO3IUCTBEHHBIX KYJIBTYP», TepOapril U KOJUICKIIUU PACTEHUMN
MU JKUBOTHBIX, NPUHAJICKAIINE K pPa3HbIM SKOJIOTUYECKUM TpyIIaM OJHOTrO
Buna,Kpacunas xuuraPoccuiickoii®enepamnmm, u300pakeHUsS OXPaHSIEMBIXBUOB
PacTeHUN U JKUBOTHBIX.



INJIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUA ITPOI'PAMMBI 11O
BUOJIOI'MU HA BA3OBOM YPOBHE CPEJJHEI'O OBILIEI'O
OBPA3OBAHUS

CornacHo ®I'OC COO, ycraHaBauBarTCd TpeOOBaHUS K pe3ylbraraM
OCBOEHMsSI  OOydYaloUIMMHCA HIpOrpaMM  CpeIHero oomero o0pa3oBaHUS:
JUYHOCTHBIM, METANPEAMETHBIM U MIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B crpykType NTUYHOCTHBIX pe3yJIbTaTOB OCBOEHUs mpenMera «buonorusy»
BBIJICJICHBI CIIECAYIOIIME COCTABJISIONINE: OCO3HAHUE OOYYaIOIMMHUCS POCCUICKON
IpaKJaHCKOM MJACHTUYHOCTH — FTOTOBHOCTH K CaMOPAa3BUTHIO, CAMOCTOSITEIIbHOCTU
u CaMOOIIPEICIICHHUIO, HaJU4ue MOTHUBAIUU K 00y4YEeHHIO
OMOJIOTUY,IEICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEKIEHUN JIMYHOCTH Ha
OCHOBE KIIOYEBBIX IICHHOCTEH W  HCTOPUYECKHX TpaJAWIMA  pa3BUTHUSA
OMOJOTMYECKOTO  3HAHUA, TOTOBHOCTh W  CIOCOOHOCTh  OOyYarolIUXcs
PYKOBOACTBOBaTbCSI B CBOCW  JIEATEIBHOCTH  IIEHHOCTHO-CMBICIIOBBIMH
YCTAaHOBKAaMH, MPUCYIIUMH CHUCTEME OHOJIOTMYECKOr0 OOpa30BaHMs, HaJIM4Yue
HKOJIOTUYECKOTO MPABOCO3HAHMS, CIIOCOOHOCTHM CTaBUTh LEIM U CTPOUTH
KU3HEHHBIC TITaHBI.

JIMuHOCTHBIE PEe3yNbTaThl OCBOCHUS MpenaMeTa «bruomorusy» TOCTUTAIOTCS B
€MHCTBE Y4e€OHOM M BOCHUTATEIbHOW JIE€ATEIBHOCTH B COOTBETCTBUM C
TPAAUIIMOHHBIMU POCCUMCKUMU COLIMOKYIBTYPHBIMH, UCTOPUUYECKUMH U JYyXOBHO-
HPaBCTBEHHBIMU 1IEHHOCTSIMU, NMPUHSTHIMA B OOIIECTBE MpaBHJIaMH M HOpMaMu
NOBEJICHUSI U CIOCOOCTBYIOT IpOIlECCaM CaMOIIO3HAHUS, CAMOBOCIUTAHUS U
CaMOpPa3BUTHUSA, PA3BUTHUS BHYTPEHHEH TO3UIUU JIMYHOCTH, MAaTPUOTHU3MA,
YBOKCHHSI K 3aKOHY M IMPABOMOPSAJIKY, YEIOBEKY TPy/a M CTapIIeMy MOKOJEHUIO,
B3aMMHOTO YBaXXCHHS, OCPEKHOTO OTHOIICHHS K KYJIBTYPHOMY HACIEIUI0 U
TpaJuLIMsIM MHOTOHAIMOHALHOTO Hapona Poccuiickoit deneparuu, mpupoae u
OKpY>KarolleH cpeae.

JIM4HOCTHBIE pe3yJbTaTbl OCBOEHHMS ydeOHoro mnpeamera «buonorus»
JOJKHBI OTPaXaTh TOTOBHOCTh U CLIOCOOHOCTh OOYYaIOIIMXCSI PYKOBOJICTBOBATHCS
c(hOpMUPOBAaHHONW BHYTPEHHEW TMO3UIUEH JMYHOCTH, CHUCTEMON II€HHOCTHBIX
OpHEHTAllUH, TIO3UTHUBHBIX BHYTPEHHHX  YOCKICHHH, COOTBETCTBYIOIIUX
TPaJULMOHHBIM HEHHOCTAM POCCHUICKOro OOLIECTBa, PaCHIMpPEHUE KUZHEHHOTO
OTIBITA M OTbBITA JIEATETLHOCTH B MPOIIECCE peaTn3allid OCHOBHBIX HAMpaBICHUMN
BOCIIUTATEIHLHOU JIEATEILHOCTH, B TOM YHCJIC B YaCTH:

1)  rpaxkIaHCKOro BOCHUTAHMA:

c(OpPMUPOBAHHOCTh TPAXKIAHCKOM MO3ULIKMK OOYUYaIOIIErocs Kak aKTHBHOTO
¥ OTBETCTBEHHOTO YJIEHA POCCUICKOTO OOIIECTBA;

OCO3HAHME CBOWX KOHCTUTYLMOHHBIX TPaB U OOS3aHHOCTEH, YBa)kKCHHE
3aKOHA U MPABOIOPSIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKON MAEATETLHOCTH TMPH CO3JaHUH
y4eOHBIX TPOEKTOB, PEIICHUN yYeOHBIX M MO3HABATENBHBIX 3ajlad, BBHITIOJTHEHUU
OMOJIOTHUYECKHUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMpPENEsATh COOCTBEHHYIO TO3MIIMI0 IO OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBSICHATD €€;



YMEHHE YYUTHIBATh B CBOUX JEHUCTBUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICHCTBHUS JIFOZIEH C Pa3HBIMU yOCKACHUSIMU, KYJbTYPHBIMH IIEHHOCTSIMHU U
COI[MAJIbHBIM TOJIOKEHUEM;

TOTOBHOCTh K COTPYAHMYECTBY B MPOILECCE COBMECTHOTO BBHIMOJIHEHUS
y4eOHBIX, TIO3HABATEJIbHBIX W HCCIEIOBATEILCKUX 3aJlady, YBaXKUTEJIbHOTO
OTHOILIICHUSI K MHEHHUIO OIIMOHEHTOB MpU OOCYXJIEHUHM CIIOPHBIX BOMPOCOB
OHMOJIOTUYECKOTO COZIEPKAHUS;

TOTOBHOCTh K TYMaHUTAPHOU U BOJIOHTEPCKOM €SI TEIbHOCTH;

2)  NMATPUOTHYECKOro BOCIIMTAHUSI:

c(hopMHPOBAHHOCTH POCCHUICKON IPaKIAHCKOU UJICHTUYHOCTH,
MaTpUOTU3Ma, YBAXKEHHS K CBOEMY HapoOAy, YyBCTBA OTBETCTBEHHOCTU MEPEN
Ponunoit, ropnoctu 3a CBOM Kpal, CBOIO PolnHy, CBOM SI3bIK U KYJIBTYPY, IPOIILIOE
Y HACTOSIIIEE MHOTOHALIMOHAJIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIEHUE K TPUPOJHOMY HACIEAUIO U MaMSTHUKAM IPUPOIBI,
nocTkeHusiM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPYIE;

CIIOCOOHOCTh OLICHMBATh BKJIaJ POCCUHUCKUX YUY€HBIX B CTAaHOBJIECHUE U
pa3BUTHE OWOJOTHM, TMOHUMAHMUS 3HAUCHHS OWOJIOTMM B TO3HAHUU 3aKOHOB
MPUPOJIBI, B )KM3HU YETIOBEKA M COBPEMEHHOTO 00IIIECTBA;

uaerHas yoexXJAEHHOCTb, TOTOBHOCTh K CIIy:KeHHUIO U 3anure OtedecTna,
OTBETCTBEHHOCTb 3a €T0 CYAbOy;

3)  JAyXOBHO-HPaBCTBEHHOT0 BOCIIMTAHUSI:

OCO3HAHUE JyXOBHBIX LIEHHOCTENW POCCUNUCKOTO Hapoaa; chOPMUPOBAHHOCTh
HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO MTOBEJCHNUS;

CIIOCOOHOCTh OIICHUBATh CUTYAllMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMbI U LICHHOCTH;

OCO3HAHWE JIMYHOTO BKJIaJa B TIOCTPOCHHUE YCTOWYUBOTO OymyIIero;
OTBETCTBEHHOE OTHOIIEHHUE K CBOUM POJIUTEIISIM, CO3IAaHUIO0 CEMbU Ha OCHOBE

OCO3HAHHOTO TPUHSATUA LEHHOCTEW CEMEHWHOW >KU3HU B COOTBETCTBUHU C
TpaauuusMu HaponoB Poccuu;

4)  3CTEeTHYeCKOro BOCIIMTAHMS:

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIIOUasl ICTETUKY ObITa, HAyYHOTO W
TEXHUYECKOTO TBOPUECTBA, CIIOPTa, TPYy/a, OOIIECTBEHHBIX OTHOLICHUH;

MMOHMMAaHHUE AMOITMOHATBLHOTO BO3/ICUCTBHUS KUBOUW MTPUPOJIBLI U €€ 1IEHHOCTH;
TOTOBHOCTh K CAMOBBIPAYKEHUIO B Pa3HBIX BUJIAX UCKYCCTBA, CTPEMIIEHUE

MPOSIBJISATH KaY€CTBA TBOPUECKOW TUUYHOCTH;

5)  ¢u3nyeckoro BocnuTaHus, GOpMUPOBAHHUS KYJIbTYPHI 310POBbS U
IMOIMOHAJIBHOTO 0JIATONOTYYHS:

MOHUMAHUE W peanu3aius 3I0pOBOro W 0Oe3omacHoro oOpasa KU3HU
(3mopoBo€  TUTaHWE, COOMIOJCHUE TUTHCHHYECKUX TpaBUI U HOPM,
cOaaHCUPOBAHHBIA PEXUM 3aHATHH UM OTIbIXa, peryiaspHas ¢usudeckas
aKTUBHOCTbH), OEpEeKHOTO0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHUS K
COOCTBEHHOMY (PU3UYECKOMY U MICUXUYECKOMY 37]0POBBIO;

MOHMMAHHWE LIEHHOCTHU TMPABUI HHAUBUIYAIBHOTO U  KOJJIEKTUBHOIO
0€301acHOTO MOBEICHUS B CUTYAIIUSAX, YTPOXKAIOIIUX 30POBbIO U KU3HU JIFONICH;

OCO3HAHME TOCIEACTBUM M HETPUSTHS BPEIHBIX MPUBBIYEK (YIOTPEOICHHS
aJIKOTOJIs, HAPKOTUKOB, KYpEeHHUS);

6) Tpyr1OoBOTrO BOCIIMTAHMS:



TOTOBHOCTh K TpPYAy, OCO3HAaHHWE IIEHHOCTH MAacTepCTBa, TPYAOIIOOHE;
TOTOBHOCTh K aKTUBHOM AEATEIBHOCTH TEXHOJIOTMYECKOU U COLMAIBHOMN

HalpaBICHHOCTH,  CIIOCOOHOCTb  HMHMIMUPOBATh,  IUIAHUPOBaTb U
CaMOCTOATENIbHO BBINOJIHATH TAKYIO J€ATEIbHOCTD;

MHTEpPEC K pa3IuuHbIM cepaM mpodhecCHOHAIBHON NesATeNbHOCTH, YMEHHUE
COBEpIIATh OCO3HAHHBIM BBHIOOp Oyaymiel mpodeccud U peaan30BHIBATH
COOCTBEHHbIE KU3HEHHBIE TUIAHBL;

TOTOBHOCTh U CIIOCOOHOCTh K OOpa30BaHUI0O U CaMOOOpa30BaHHUIO Ha
IPOTSHKEHUU BCEH JKU3HU;

7)  3KOJOrHYeCKOTr0 BOCIIMTAHHS:

HKOJIOTMYECKH 1€1ecOo00pa3HOe OTHOIIEHHWE K IPHUPOJAE KaK HCTOYHUKY
YKU3HU Ha 3eMJie, OCHOBE €€ CyIIeCTBOBAHMS;

HOBBIIEHUE YPOBHS SKOJOTMYECKOM KyJAbTYpbl: IPHOOPETEHUE OIbITa
IUIAHUPOBAaHUS TIOCTYNKOB M OLEHKM MX BO3MOXHBIX MOCHEICTBHM IS
OKpY>KaloIleH Cpebl;

OCO3HaHUE MIOOAIBHOIO XapakKTepa IKOJOTMYECKHX MPOOJIEM MU MyTed X
pEelIeHHS;

COCOOHOCTh MCIOJIB30BaTh MPUOOpETaeMble MpPU HM3YYEHUU OHOJIOTUU
3HAHMSI W YMEHHUS MpU PEIICHHH NpoOJieM, CBSI3aHHBIX C PALMOHAIbHBIM
MPUPOJONOIb30BaHNEM  (COONIONIEHHE  MpaBUi  TMOBEACHUS B MOPUPOJE,
HalpaBJICHHBIX HAa COXpPAaHEHHWE pPAaBHOBECHS B DJKOCHUCTEMAaX, OXpaHy BHJIOB,
AKOCHCTEM, Onochepsl);

aKTUBHOE HENpUATHE JIEUCTBUM, MPHUHOCAIIUX Bpel OKpyXKarouei
OPUPOJHON Cpele, YMEHHUE IPOrHO3MPOBAaTh HEOIATrONPHUATHBIE SKOJOTUYECKUE
HOCJIEACTBUS MPEANPUHUMAEMBIX IEHCTBUN U MPEAOTBpAILaTh UX;

HaJIMYUE Pa3BUTOTO 3KOJIOTUYECKOTO MBIIIEHUS, SKOJIOTHUECKON KYIbTYpHI,
OMBITAJEATENHLHOCTUIKOIOTMYE€CKOMHANIPABIEHHOCTH,YMEHUS PYKOBOACTBOBATHCS
MMHU B TIO3HABATEIbHOM, KOMMYHUKATUBHOW M COLIMAJIBHOM MPAKTHKE, TOTOBHOCTH
K YYaCTHIO B TPAKTUYECKOU I€ATEIbHOCTU IKOJIOTMYECKON HAPaBIECHHOCTH;

8)  1eHHOCTH HAYYHOTO MO3HAHWS:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAayKH U OOILECTBEHHOW MPAKTUKH, OCHOBAHHOTO HA JUAJOre
KYJBTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJHUKYJIBTYPHOM MUDE;

COBEpIICHCTBOBAHUE S3BIKOBOM W YHUTATEIBCKOW KYJIBTYpPbl KaK CpelCcTBa
B3aMMOICUCTBUS MEXIY JIIOAbMH U IMO3HAHUS MUPA;

MOHMMaHHE CHeU(PUKKA OMOJOrMM KaK HayKH, OCO3HaHHUs €€ poju B
(GOopMUPOBAaHUHU PALMOHATILHOTO HAyYHOTO MBINUICHHS, CO3JaHUU LIEJIOCTHOTO
IpeCTaBICHUs 00 OKpY)KalolleM MHUpPE KaK O €IWHCTBE MPHUPOJIbI, YeJOBeKa U
oOmiecTBa, B TO3HAHWU TPUPOAHBIX 3aKOHOMEPHOCTEH W penieHuH Mpodiem
COXPAHEHMs IPUPOJTHOTO PABHOBECHS;

yOexAEHHOCTh B 3HAYMMOCTH OHMOJIOTHM JJIi COBPEMEHHOMN LMBUIN3ALUU:
oOecreyeHus: HOBOTO YPOBHSI DPAa3BUTHUS MEIUIMHBI, CO3JaHHE MEPCHEKTUBHBIX
OMOTEXHOJOTUHM, CIIOCOOHBIX  peIlIaTh  PEeCypcHble  MpoONEeMbl  Pa3BUTHUS
YeJIOBEYECTBA, OMCKA MyTe BhIXOJA M3 MIOOATBHBIX IKOJOTUYECKHUX MPOOIeM U
oOecrieyeHus1  Mepexoja K  YCTOWYMBOMY  Pa3BUTHIO,  PalMOHAIBHOMY
UCIOJIb30BAHUIO HPUPOJHBIX PECYPCOB U (POPMHPOBAHMIO HOBBIX CTAHJAPTOB
KU3HU;



3aMHTEPECOBAHHOCTh B TMOJMYYEHHH OHOIIOTMYECKUX 3HAHMA B LEISIX
NOBBIIICHHUSI OOIIeH KYJIbTYphl, €CTECTBEHHO-HAy4YHOHl TPaMOTHOCTH, Kak
COCTaBHOM 4YacTU (PYHKIIMOHAJIBHON IpaMOTHOCTHU OOydYaromuxcs, (popmupyemoit
IpU U3y4E€HUU OMOJIOTHH;

MOHMMAaHKE CYIIHOCTHA METOAOB MO3HAHMS, UCIOIB3YEMbIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTM MCIIONb30BaTh IIOJy4aeMble 3HAHUS M aHalIW3a H
OOBSICHEHHUS SIBJICHHM OKPY)KAIOIIEro MHUpPa M MPOUCXOIANINX B HEM HM3MEHEHUH,
yMEHHUE JelaTh OOOCHOBaHHbBIE 3aKIIOYEHUS HAa OCHOBE Hay4yHBIX (DaKTOB U
UMEIOIINXCS TAHHBIX C IEJIbI0 MOTYYEeHUS JOCTOBEPHBIX BBIBOIOB;

CIOCOOHOCTh CAMOCTOSITENIFHO HCIIONB30BaTh OMOJOTMYECKUE 3HAHUS IS
peleHus mpodyieM B peallbHBIX )KU3HEHHBIX CUTYaIHsX;

OCO3HaHHWE IIEHHOCTH HAyYHOW JAEATENbHOCTH, TOTOBHOCTh OCYIIECTBISTH
IPOEKTHYIO M UCCIIE0BATENBCKYIO ACSITEIbHOCTh HHAUBUAYAJIBHO U B TPYIIIIE;

TOTOBHOCTh M  CIIOCOOHOCTP K  HENPEpPHIBHOMY OOpa3oOBaHUIO U
caM000pa3oBaHUIO, K AKTUBHOMY IOJTYYCHHIO HOBBIX 3HAHWHA TO OWOJIIOTUU B
COOTBETCTBHH C KU3HEHHBIMU TOTPEOHOCTIMHU.

METAINPEAMETHBIE PE3YJ/IBTATDBI

MeTtanpenMeTHbIE pe3ylbTaThl OCBOEHUSA y4eOHOro mpeamera «buonorus»
BKJIIOYAIOT:  3HAYMMBbIE UIIPOPMUPOBAHUS  MHPOBO33PEHHSI  OOYYAIOIIMXCS
MEXIUCITUTUIMHAPHBIE (MEXIPEIMETHBIE) OO0IIeHayYHbIe MOHSTHS, OTpakarolue
IEJOCTHOCTh HAyYHOW KapTHUHBI MHpa M CHEIU(PUKY METOJO0B TMO3HAHUS,
UCITIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, 3HEPIHs, SIBJICHUE, MPOLECC,
CUCTEMa, HAay4YHBIM (haKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCIIE[IOBaHNE,  HaONMIOJCHWe,  WU3MEpEHUe, HKCHEPUMEHT U  JPYTHuXx),
yHUBEpCaJdbHbIEe ydeOHbIe JeWcTBHsS (MTO3HABATEIbHBIE, KOMMYHHUKATHUBHEIE,

pEryJIATUBHBIE), oOecrneunBarolye (dbopmHpoBaHuE (YHKIIMOHAIBHOU
IPAMOTHOCTH M  COIMAJbHOW KOMIETEHIIMH OOyYarolmuxcs, CHOCOOHOCTh
OoOyy4aroluxcsi  HCMOIb30BaTbOCBOCHHBIE MEXIUCIUTUTMHAPHBIE,

MHUPOBO33PEHUYECKHE 3HaHUSI M  YHUBEpCajbHble y4eOHbIe JEUCTBUS B
ITO3HABATENBHON U COLIMATBHOMN MPAKTHUKE.

MeTtanpenMeTHbIE Pe3yabTaTbl OCBOCHMSI MPOrPaMMbl CPEIHEro OOIIEero
00pa30BaHUs JOJIKHBI OTPAKATH:

OBnanenue YHHMBEPCaJIbHBIMH y4eOHBIMHU MO3HABATEIbHBIMHU
NEeHCTBUAMM:

1) 0a3oBble JIOTHYeCKHUE NeHCTBUA:

CaMOCTOSITENIbHO  (QOPMYIMpPOBaTb M aKTyalu3UpoOBaTh  Ipobdiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIB30BAaTh IPU OCBOEHUM 3HAHMM MPUEMBI JIOTMYECKOTO MBIIUICHHUS
(ananuza, cUHTE3a, CpaBHEHUS, Kilaccuukanuu, 0000IIeH s ), paCKPbIBaTh CMbICI
OMOJOTUYECKUX TOHATHI (BBIACISATh UX XapaKTEepHbIE NMPU3HAKH, YCTaHABIUBATh
CBSI3U C JIPYTUMU OHSATHUSIMU );

OMpENeNsITh Leu ACSITENbHOCTH, 3a/iaBas MapaMeTpbl U KPUTEPUU HX
JOCTHKEHHSI, COOTHOCUTD PE3YJIbTaThl AESTEIBHOCTH C MOCTABICHHBIMU LESIMU;

UCIIOJIb30BaTh OMOJIOTrMYEeCKUE TMOHITHS JUIsl 00bACHEHUs (DAKTOB U SBJICHUN
YKUBOW MPUPOJIBI,



CTPOUTH JIOTHYECKHE pacCyKIeHUs (MHAYKTUBHBIC, JAECTyKTHBHBIC, IIO
aHaJIOTUH), BBISABISATH 3aKOHOMEPHOCTH W TPOTHUBOPEUHS B PacCMaTPUBAEMBIX
SBIICHUSIX, (POPMYIUPOBATH BHIBOJIBI U 3aKIIIOUCHHS,;

OPUMEHSTh  CXEMHO-MOJIENbHBIE  CpelICTBAa  JUIsl  NPEACTaBIICHUS
CYIIECTBEHHBIX CBSI3€ii M OTHOIICHUN B M3y4aeMBIX OHMOJIOTHMUECKHX OOBEKTaX,
aTaKxe IPOTHUBOPEUNHPA3HOTOPOA, BHISIBICHHBIXBPA3IUYHBIX
UH(GOPMAITMOHHBIXUCTOYHUKAX;

pa3pabarbiBaTh IUIaH peUICHUs MPOoOJIeMbl ¢ yU4ETOM aHaIM3a MUMEIOIIUXCS
MaTepUaJIbHbIX U HEMaTepPHAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B  JEATEIBHOCTb, OILICHMBAThb COOTBETCTBHE
PEe3yJbTaTOB LIEJSIM, OLICHUBATh PUCKH MOCIEACTBUN ACSATEIbHOCTH;

KOOPJAUHUPOBATHUBBINOIHATE PabOTYyBYCIOBUAXPEATBHOTO,
BUPTYaJIbHOTOMKOMOMHUPOBAHHOTO B3aUMOJICHCTBHS;

pa3BUBATh KPEaTHBHOE MBIIUICHUE MPU PEIICHUH KU3HEHHBIX MTPOOJIEM.

2)  ©0a30Bble HCCIETI0BATEIbCKHE IEHCTBUS:

BJAaJIeTh  HaBBIKAMH  Yy4eOHO-MCCIENOBATEIbCKOW M TMPOEKTHOU
JeSITEIbHOCTH, HABBIKAMU Pa3peieHus mpooiaeM, CTOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TIOMCKY METOIOB PEIICHUS MPAKTUUYECKUX 3a/1a4, TPUMEHEHUIO
pa3IMYHBIX METOIOB NTO3HAHMUS;

WCIIONb30BaTh PA3MYHBIE BUIBI ACSITENBHOCTH IO TMOIYYEHHUIO HOBOTO
3HaHUS, €r0 HUHTEpIpeTalnuy, MpPeoOpa3oBaHUI0O U TMPUMEHEHHIO B Y4E€OHBIX
CUTyalUsIX, B TOM YHCJIE [IPU CO3JaHUM YU€OHBIX M COLMAIBHBIX TPOEKTOB;

(opMupOBaTh HAyYHBIN TUI MBIILJICHUS, BIaJIeTh HAYYHOU TEPMUHOJIOTHEH,
KJIIOUEBBIMU TIOHATUSMU U METO/IAMU;

CTaBUThb U (opmMynupoBaTh COOCTBEHHBIC 3aJa4ll B 0OOpa30BaTEIbHOU
JeSITEIbBHOCTH U dKU3HEHHBIX CUTYalHsIX;

BBISIBIISITh [TPUUMHHO-CJICICTBEHHBIE CBSI3M M aKTyallM3UpOBATh 3ajady,
BBIIBUTaTh TUIOTE3y €€ pEelIeHUs, HAXOAWTh apryMEHTHI IS JTOKa3aTelIbCTBa
CBOMX YTBEPKJICHUH, 3a/1aBaTh apaMeTPbl U KPUTEPUH PEIICHNUS;

aHAIM3UPOBATh TMOMYyYEHHBIE B XOJE€ pEUICHHWs 3aJaud Pe3yJIbTarhl,
KPUTHUYECKH OIEHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHHE B HOBBIX
YCIIOBUSIX;

JaBaTh OIICHKY HOBBIM CHUTYyallMsIM, OIICHUBATh MPHOOPETEHHBINA OIIBIT;
OCYIIECTBJIATH L€JICHAIIPABICHHBIN MMOUCK MEPEHOCa CPEACTB U CIIOCOOOB

JeMCTBUS B MPO(PECCHOHATIBHYIO CpPEy;

YMETh NEPEHOCUTh 3HAHUS B IMO3HABATENIbHYIO U MPAKTUYECKYI0 00JacTu
KU3ZHEACITEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00IacTel;

BBIIBUTaTh HOBBIE HJI€U, MPEAJaraTh OPUTrHHAIbHBIC MOIXOAbl M PEIleHus,
CTaBUTH MPOOIEMBI U 33/1a41, JOMYCKAIOIINE aJbTePHATHBHBIC PEIICHHUS.

3) pa6ora c uHpopManmei:

OpPUEHTHUPOBATHCS B PA3IMUHBIX UCTOUHUKAX MH(OpMAINK (TeKCTe y4eOHOro
nocoOusi, HAy4YHO-TIONMYJSPHON JHUTepaType, OWONOTMYECKHX CIOBapAX U
CTIPaBOYHUKAX, KOMITBIOTEPHBIX 0azax TaHHBIX, B WuTepHere),
aHAIM3UPOBATEUH(OPMAIIMIO PA3IMYHBIX BUAOB W (GOpM TpEACTaBICHUS,
KPUTUYECKH OLIEHUBATh €€ 10CTOBEPHOCTh U HEMPOTUBOPEUUBOCTH;



(GopMynupoBaTh 3ampoOChl U MPUMEHSATh Pa3IUYHbIE METOABI MPH MOUCKE U
oTOope Ouonornyeckord MHGOPMAIUU, HEOOXOIUMOMN [JIsl BBIMOIHEHUS y4EOHBIX
3ajay;

npuoOpeTaTh OMBIT HCIOJIB30BaHUS HH(POPMAIIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATh KYJAbTYPY aKTHBHOTO MCIOIB30BAHUS Pa3IHMUHBIX
MIOMCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO ~ BBIOMpATh  ONTUMANbHYIO  (OpMYy  MpeACTaBICHUS
ounosornueckor nHGopManuu (cxembl, rpadUKu, JdarpaMMBbl, TaOIHIbI, PUCYHKH
" IpyToe);

UCIIOJIb30BaTh HAyYHBIM #A3BIK B KauyeCTBE CpEACTBA NpH padore ¢
Ouosnoruyeckoi uHMOpMaIMEel: TNPUMEHATh XUMHUYECKHUE, (PUBHUECKUE U
MaTeMaTUYeCKue 3HAKHM U CUMBOJIBI, (OpMYJbI, abOpeBHaTypy, HOMEHKIATYPY,
UCIIONIb30BaTh W NIPeo0pa3oBbIBaThb  3HAKOBO-CMMBOJMYECKHE  CPENICTBa
HaIJISTHOCTH;

BJaJIeTh  HaBBIKAMH  pAacloO3HaBaHMS W 3alUThl  HH(OpMauy,
MH(OPMALIMOHHON 0€30MaCHOCTH JIMYHOCTH.

OBnajieHre yHHBEPCAIbHBIMH KOMMYHHKATUBHBIMU /1eiiCTBUSIMM:

1)  oOmenmue:

OCYIIECTBIISATh KOMMYHHUKalldd BO BceX cdepax KU3HH, aKTUBHO
y4acTBOBATh B JUAJIOTE WM JUCKYCCHUHU TIO CYIIECTBY 00CYKIaeMOi TeMbl (yMEHHE
3a/laBaTh  BOMPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCUTEIBHO  BBITIOJHEHUS
npenaraeMoi 3a7a4u, yYuThIBaTh HHTEPECHI U COTNIACOBAHHOCTh MO3UIUHN JPYTHUX
YYaCTHHUKOB JIUAJIOTa WM JIUCKYCCHUN);

pacrno3HaBaTh HeBepOalbHbIE CpENCTBAa OOIICHUS, MOHMMAaTh 3HAYECHUE
COIIMAJIBHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHS KOH(MIMKTHBIX CHUTYyalluH,
YMETh CMSITYaTh KOH(JIUKTHI U BECTU MIEPETOBOPHI;

BJIAJIETh PA3IMYHBIMU CIIOCOOaMU OOIICHHS W B3aWMOJICHCTBUS, TOHUMATD
HaAMEPEHUs APYTUX JIONEH, MPOSBIATh YBAKHUTEILHOE OTHOIICHHE K COOECETHUKY
U B KOPPEKTHOH (opMe (HopMyIHpoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO M JIOTHYHO HM3JIaraTh CBOIO TOUKY 3PEHUSI C HCIOJIb30BaHHUEM
SI3BIKOBBIX CPEJICTB.

2)  coBMeCTHas JesiTeIbHOCTD:

MOHMMATh W KCIIOJIB30BaTh MPEUMYINECTBa KOMAHIHOW M WHAMBHUIYaJTbHOM
paboThI TP PEIICHUH OMOJIOTUYECKOM MPo0IeMbl, 000CHOBBIBATH HEOOXOMMOCTh
MPUMEHEHUS TPYNIOBBIX (HOPM B3aUMOJICHCTBYS MIPU PEIICHUH YICOHOW 3a/1a4H;

BbIOMpATh TEMAaTHKy M METOJbl COBMECTHBIX JCHCTBUH C yuéToM OOLIMX
MHTEPECOB U BO3MOKHOCTEH KaXKJI0TO YJIeHA KOJUIEKTHUBA;

MpUHUMATh IEJIM  COBMECTHOM  JIESITENIbHOCTH, OpPTaHU30BBIBATH W
KOOPAWHUPOBATH JECUCTBUA 10 €€ HOCTHKEHHIO: COCTaBJIAThH IUIAH JACHUCTBHH,
pacnpenenartb poid ¢ y4€TOM MHEHUH YYacCTHHUKOB, OOCYXKIaTh pe3yJbTaThl
COBMECTHOI paboThI;

OIICHMBaTh KAa4eCTBO CBOETO BKJIAaJa M KaXJOTO yYacTHHKAa KOMaH/IBI B
OOIIMIA Pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejyiaraTb HOBBIE MPOEKTHI, OICHUBATh HUACH C TO3WIMH HOBHU3HBI,
OPUTUHATLHOCTH, IPAKTUYECKOW 3HAYMMOCTH;

OCYHIECTBIISITh TO3UTUBHOE CTPATETMYECKOE TIOBEACHHE B PA3IHYHBIX
CUTYaLHsIX, IPOSIBIATH TBOPUYECTBO U BOOOpaKEHHE, ObITH MHUIIMATUBHBIM.

OBnaseHre YHUBEPCAJTbHBIMU PEryJIsiTUBHBIMH JI€/iCTBUSIMU:



1)  camoopranu3aunus:

HCIIONb30BaTh OMOJOTMYECKUE 3HAHHS ISl BBIABICHHUS MpoOIeM U HX
peleHus B )KU3HEHHBIX U YU€OHBIX CUTYalIMsIX;

BbIOMpaTh HAa OCHOBE OMOJOTMYECKUX 3HAHWUW IIENIEBBIE U CMBICIOBbBIE
YCTAHOBKH B CBOMX JIEWCTBHSX M MOCTYNKAaxX MO OTHOUIEHUIO K JKUBOW IPHUPOJIE,
CBOEMY 3/I0POBBIO U 3[I0POBbIO OKPYKAIOUIUX;

CaMOCTOSATENIbHO OCYIIECTBIISATh MTO3HABATENBHYIO JEATEIbHOCTD, BBISBISATH
npoOseMbl, CTaBUTh U (POPMYIUpPOBaTH COOCTBEHHBIE 3a7adyl B 00pa30BaTEIbHOMN
JESATEIIbHOCTH U dKU3HEHHBIX CUTYalMsIX;

CaMOCTOSITEJIBHO COCTABJIATh IUIAH pEIIEHUs MNpoOieMbl ¢  y4ETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BOBMOXKHOCTEHN U MPENIIOYTEHUI;

JaBaTh OLICHKY HOBBIM CUTYalUsIM;

paciupsaTh paMKH Y4eOHOTO NMpPEAMETa Ha OCHOBE JINYHBIX MPEANOYTEHUN;
JieN1aTh OCO3HAHHBIN BEIOOD, apTyMEHTUPOBATH €0, OpaTh OTBETCTBEHHOCTh

3a pEIICHNuE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

crocoOCTBOBaTh (POPMUPOBAHUIO U MPOSBICHUIO IIMPOKOW SPYAUIIMN B
pa3HbIX O00JIaCTAX 3HAHWUM, IMOCTOSHHO IMOBBINIATE CBOM 0Opa30BaTENbHBIA U
KyJIBTYpPHBIH YPOBEHb.

2)  CaMOKOHTPOJb:

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTHUBBI B JIE€ATEIbHOCTD,
OLICHMBATh COOTBETCTBUE PE3YIBTATOB LIEJISIM;

BIAJ€Th HAaBbIKAMU  [I03HABAaTEJIbHOM  peQueKcuu Kak  OCO3HaHMS
COBEpIIAEMBIX JEHCTBUI M MBICIUTEIBHBIX IPOLECCOB, HX PE3YJIbTaTOB MU
OCHOBaHUM, MCHOJB30BaTh NPUEMBI peduieKCUU ISl OLIEHKM CUTyalluu, BbIOOpa
BEPHOT'O PELICHMUS;

YMETh OLICHMBAaTh PUCKM W CBOEBPEMEHHO NPUHHMMATh PEIICHHS MO UX
CHUKECHHIO;

MIPUHUMATEMOTHBBIMAPTYMEHTHIIPYTUXITPUAHATN3EPE3yIbTaTOB
NeSATEIbHOCTH;

3) npuHsTHE CedN M APYTHX:

MpUHUMATh ce0s, MOHMUMAasi CBOM HEJIOCTAaTKU U JJOCTOMHCTBA;

MPUHUMATEMOTHBBIMAPTYMEHTHIIPYTHXITPHAHATTN3EPE3YTHTATOB
NEATEIBbHOCTH;

MpU3HABaTh CBOE MPABO U MPaBO APYTUX HA OMIMOKHU;

pa3BUBATh CIOCOOHOCTh MOHUMATh MUP C TO3UIIMU JPYroro YeIoBeKa.

MHNPEAMETHBIE PE3VYJIBTATDBI

[IpenmeTHbie pe3ynbTaThl ocBoeHUs mporpamMmbl COO mo Ouonoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crieluduuecKkue ajis yueOHoro npeamera «buomorusy»
Hay4YHbIC 3HAHUS, YMEHHS U CITOCOOBI ACHCTBUH 1O OCBOCHHUIO, HHTEPIIPETAIIUU U
npeoOpa30BaHUIO0 3HAHWMA, BUIBI JCITCIBHOCTH IO IMOJTYYEHHUIO HOBOTO 3HAHUS U
NPUMEHEHUIO 3HAHWU B PA3UYHBIX yUCOHBIX CHTYaIUsAX, a TAKKE B PCaNbHBIX
KU3HCHHBIX CHUTYyaIllMSIX, CBSA3aHHBIX ¢ Owonorueii. B mporpamme mnpeameTHBIC
pe3yabTaThl IPEICTABICHBI 10 TOIaM O0YYCHHUS.

[IpenmeTHbIe pe3yabTaThl OCBOCHUS yueOHoro npeamera «buonorus» B 10
KJIacce JTOJDKHBI OTPaKATh:



c(hOpMUPOBAHHOCTH 3HAHUN O MECTE U POJIU OMOJIOTHH B CUCTEME HAYYHOTO
3HAaHUS ECTECTBEHHBIX HAayK, B (OPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-
HAayYHOM KapTHUHBI MUpa U HAy4YHOI'O MHPOBO33PEHMS, O BKJIAJAE€ POCCHICKUX U
3apyOeKHBIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OHOJOTUH, (YHKIIMOHAJIHHON
IPAMOTHOCTH Y€JIOBEKa JUIsl pELICHUs KU3HEHHBIX 33/1a4;

YMEHHE PacKpbIBaTh COACPKAHHE OMOJOTHYECKUX TEPMHHOB U TOHSATHM:
KU3Hb, KJIETKA, OpraHu3M, MeTaboiam3M (OOMEH BEIIECTB W NPEBpAIICHHE
HHEPTUM), TOMEOCTa3 (CaMOperyisIus), YpOBHEBAsT OpraHU3alus KUBBIX CHUCTEM,
CaMOBOCIIPOU3BEICHHE (PEIPOAYKIIHS ), HACIEICTBEHHOCTh, U3BMEHUYUBOCTD, POCT U
pa3BUTHE;

YMEHHUE u3JIaraTh OuooTUYecKue TeopuH (KJIeTo4YHasi, XpOMOCOMHas,
MyTallMOHHAs, IIEHTpajbHas JO0TMa MOJEKYJIsIpHON Ouonorun), 3akoHbl (I
Mennens, T. Moprana, H. 1. BaBunioBa) u ydyeHus (o meHTpax MHOrooopasus u
MPOUCXOXKJICHUST KyAbTypHbIX pacteHuid H. . BaBunosa), onpenenars rpaHuiibl
UX MPUMEHUMOCTH K JKUBBIM CHUCTEMAaM;

YMEHUE BIAJETh METOJJaMU HAYYHOTO MO3HAHUS B OMOJIOTHH: HAOIIOACHUE U
OMKMCAHUE >KUBBIX CHCTEM, MPOLIECCOB U SIBJICHUM, OpraHHU3alUsi U IMPOBEACHUE
OMOJOTMYECKOTO  AKCIIEPUMEHTA,  BBIIBM)KEHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXIY HCCIIENYEMbIMU BEJMYMHAMM, 0O0BsICHEHUE
MOJIyYEHHBIXPE3YJIbTAaTOB, HCIOJIb30BAHHBIX HAYYHBIX MOHATHIA, TEOPUI U 3aKOHOB,
YMEHHE JIeJIaTh BBIBOJbI HA OCHOBAaHUU IIOJIyYE€HHBIX PE3YJIbTaTOB;

YMEHHE BBIIEIATh CYIECTBEHHBIC IPU3HAKH BUPYCOB, KJIETOK ITPOKApHUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
IpOLECCOB: OOMEHa BEILECTB U IMPEBPALLEHUS PHEPrUM B KIETKE, (POTOCHHTE3A,
IUIACTUYECKOTO U DHEPreTHYecKoro OOMEHa, XEMOCHHTEe3a, MMTO03a, Meino3a,
OIUIOIOTBOPEHHUS, PA3MHOKEHUS, WHAMBUAYAJIbHOTO PAa3BUTHS  OpraHu3Ma
(oHTOTEHE3);

YMEHUE MPUMEHSTh MOJYYEHHbIE 3HAHUS JUIsI OOBSACHEHHS] OMOJIOTHUYECKUX
IIPOILIECCOB U SIBJIICHUM, Il NMPUHATHS NMPAKTUYECKUX PEIICHHW B IOBCEIHEBHOU
XKU3HM C 1elblo oOecrneyeHus: Oe30MacHOCTH CBOErO 3JI0pPOBbS M 370POBBSA
OKpPY>KaroUIuX JIIOEH, COOMIONEHNsS] HOPM T'PaMOTHOTO MOBEACHUS B OKPYKaIOIIEH
IPUPOAHOM Cpele, MOHMMaHUE HEOOXOAMMOCTH WCHOJIb30BAHUS JIOCTUKEHUIN
COBPEMEHHOMU ounonoruu u OMOTEXHOIOT Ui LTSt palMOHAIBHOTO
IPUPOIOIIOJIB30BAHUS;

YMEHUE PEIIaTh 3JIEMEHTAapHbIE TI€HETHYECKHE 3aJadyd Ha MOHO- U
TUTUOPUIIHOE CKpEIIMBAaHME, CLEMJICHHOE HAaclel0BaHUE, COCTAaBIIATH CXEMbI
MOHOTHOPHIHOTO CKPEIIMBAaHUSA AJIsl MPEICKa3aHMsl HACJIEIOBaHUS NPU3HAKOB Y
OpraHU3MOB;

YMEHHUE BBITIOJNHATH JTA0OPATOPHBIE M TPAKTHYECKHE PaOOThI, COONIONATH
npaBuiia Mpy padboTe ¢ y4eOHBIM U JIa0OpaTopHbIM 000PYIOBaAHUEM;

YMEHUE KPUTHUYECKH OLIEHUBaTh M HWHTEPIPETHPOBATH HHPOPMALIUIO
OMOJIOTUYECKOTO  COIEpkAaHUS, BKIIOYAIOLIYI0 TICEBJOHAYYHbIE 3HAHMUS W3
pa3IMYHBIX MCTOYHHUKOB (CpEACTBA MAacCOBOM HMH(OpMAIUU, HAYYHO-TIOMYJSPHBIE
MaTepualibl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBAHMI B OMOJIOTUH,
MeIUIMHE, OMOTEXHOIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE IMHCbMEHHBIE W YCTHBIE COOOILECHHUS,
00001ast OMONIOTHYECKYI0 WH(POPMAITUIO U3 HECKOJIBKUX HCTOYHHKOB, TPAMOTHO
UCIOJIb30BaTh MOHITUIHBIN anmapar OMOJIOTHH.



[IpenmeTHbIe pe3yabTaThl OCBOEHUS yueOHOro mpeamera «buonorus» B 11
KJIacce JTOJKHBI OTPaXKarh:

c(hOpMUPOBAHHOCTH 3HAHUN O MECTE U POJIU OMOJOTHH B CUCTEME HAYYHOTO
3HAaHUS ECTECTBEHHBIX HAayK, B (OPMUPOBAHHUU COBPEMEHHOW €CTECTBEHHO-
HAy4YHON KapTHHBI MHUpa W HAYYHOTO MHPOBO33PEHHs, O BKJIAJE POCCHUICKUX U
3apyOCKHBIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OHOJOTUH, (YHKIIMOHATIHHON
TPaMOTHOCTH YeJIOBEKa JIJIsl PEIICHUs] )KU3HEHHBIX 3a]1ay;

YMEHHUE PACKPBIBATh COJIEpKaHUE OMOIOTHYECKUX TEPMHUHOB M TOHATHIA:
BU/I, TIONYJISAIMSA, TeHO(POH I, IBOIIONHUS, ABMXKYIIUE CUITBI ((haKTOPbl) SBONIOIUH,
MPUCTIOCOOJIEHHOCTD OpraHU3MOB, BUI000pa30oBaHueE, AKOJIOTUYECKHUE
(bakTopbl,PKOCUCTEMA, MPOAYIEHTHI, KOHCYMEHTBI, PEIYIEHThI, LIENHU MHUTAHUS,
HKOJIOTUYECKAs MUpaMKia, OMoreolieHo3, onocdepa;

yMEHHE Wu3j1arath OMOJOTrHYecKHe Teopuu (IBOMOLMOHHAS Teopust Y.
JlapBuHa, CHUHTETHMYECKas TEOpHs DHBOJIOLMM), 3aKOHbBI M 3aKOHOMEPHOCTHU
(3apoasimieBoro cxonactea K. M. bspa, depenoBaHusl TIaBHBIX HANpPaBICHUA H
nyteit sBomonuu A. H. CeeprioBa, yuenusi o ouochepe B. W. Bepnaackoro),
OTIPENETATh TPAHMIIBI KX IPUMEHUMOCTH K JKUBBIM CHCTEMaM;

YMEHUE BIAJETh METOJaMU HAYYHOTO MO3HAHUSA B OMOJIOTHU: HAOIIONEHHUE U
OTMKMCaHNE JKUBBIX CHUCTEM, MPOIECCOB U SIBICHUMN, OpPTaHU3alvs U TMPOBEICHHUE
OMOJIOTUYECKOTO ~ JKCIIEPUMEHTA,  BBIIBIDKEHHE  THIOTE3bl,  BBISBICHUE
3aBUCHUMOCTH MEXIYy HCCIEIyeMbIMU BEJIWYMHAMH, OOBSICHEHHE IOJyYE€HHBIX
pe3ybTaToOB, MCIOJIb30BAaHHBIX HAYYHBIX IMOHATUN, TEOPUM U 3aKOHOB, YMEHHE
JIeJ1aTh BBIBO/IBI HA OCHOBAHMH IOJIyUYE€HHBIX PE3YJIbTaTOB;

YMEHUE BBIIEIATh CYIIECTBEHHbIE IPU3HAKH CTPOEHHUS OMOJIOrMYECKHX
OOBEKTOB: BUJOB, MOMYJIALUNA, NPOAYLEHTOB, KOHCYMEHTOB, PEIyLIEHTOB,
OMOreoIeHO30B M JKOCHCTEM, OCOOEHHOCTH IPOLIECCOB: HACIEICTBEHHOM
M3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHUI000pa30BaHUsI, MPUCIIOCOOICHHOCTH
OpraHU3MOB, JIEUCTBHS SKOJOTMYECKMX (DAKTOPOB HA OpraHU3MBI, IEepeHoca
BEIIECTB M IMOTOKAa DJHEPTUM B JKOCHUCTEMAaX, AHTPOTOTCHHBIX HW3MEHEHUH B
HPKOCHUCTEMaX CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB U OUOTCOXUMHUYECKUX
LMKJIOB B Onocdepe;

YMEHHE TPUMEHATH MOJTY4YCHHBIC 3HAHUS Ui OOBSICHEHHS OMOIOTHYECKHX
IIPOILIECCOB U SIBJICHHUM, IJISI NPUHATHS NMPAKTUYECKUX PELICHUN B IOBCEIHEBHOMU
XKU3HU C 1IeNbl0 obecrieyeHus Oe30MacHOCTH CBOEr0 370pPOBbsl M 310POBbS
OKpY>KaIoILUX JIOeH, COOTI0ONEHUSI HOPM TPaMOTHOTO MOBEICHUSI B OKpYXKaromle
OPUPOJHON cpelle, MOHMMaHUE HEOOXOAMMOCTH HCIOIb30BAHUS JI0CTHUKECHUN
COBPEMEHHOW OMOJIOTHH JIJIsl pPAlMOHAIBHOTO MTPUPOIOTIOIb30BAHNUS;

YMEHHE pelIaTh dIeMEHTapHble OMOJIOTUYECKUE 33]]aul, COCTABISATh CXEMbI
MEePEHOCA BEMIECTB U SHEPTUHU B SKOCUCTEMAX (1IEMU MUTAHUSA);

YMEHHUE BBINOJHATh JA0OpaTOpHBIE M MPAKTHUYECKUE pabOThl, COONIOAATh
npaBuiia Mpy padboTe ¢ y4eOHBIM U JIa0OpaTOpHbIM 000PYI0BaAHUEM;

YMEHHE KPUTHUECKH OIICHMBATh M HWHTEPIPETHPOBATH HHGPOPMAIHIO
OMOJIOTUYECKOTO  COIEpKaHUs, BKIIOYAIOUIYIO0 TICEBIOHAYYHbIE 3HAHUA U3
Pa3IMYHBIX UCTOYHUKOB (CpEICTBa MAacCOBOW MHGOpPMAIINK, HAYYHO-TIOMYIISIPHbIC
MaTepuaibl),  paccMarpuBaTh  [JOOAJbHBIE  DKOJIOTHYECKHUE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIIUIO;



YMEHHE CO3/1aBaTh COOCTBEHHBIC IHMCHMEHHBIE W YCTHBIE COOOIICHUS,
00001mast OMONIOTHYECKYI0 WH(DOPMAITNIO W3 HECKOJIBKUX HCTOYHHKOB, TPAMOTHO
UCIOJIb30BaTh MOHITUIHBIN armapar OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KosmuecTBo yacos JIEKTPOHHBbIE
HauMeHoBaHMe pa3/iesioB U TeM (ungposbie)
Ne n/m MPOrpamMMBbl Bcero Hpakrueckue o0pa3oBaTeJIbHbIE
padoThI
pecypcsl

bubnuotexa [JOK
L brosorus kak Hayka 2 05 https://m.edsoo.ruﬁf4lc292

2 JKuBbIE CUCTEMBI U UX OpraHU3alUs 1 bubmorexa ITOK
https://m.edsoo0.ru/7f41c292

3 XHUMUYECKUM COCTaB U CTPOCHUE 3 1 bubmuoteka [JOK
KJIICTKH https://m.edsoo0.ru/7f41c292

4 KuzHenesaTenbHOCThb KICTKU 6 bubmorexa HOK
https://m.edsoo0.ru/7f41c292

5 Pa3zMHOXeHNE 1 HTHAMBUYAIbHOE 5 1 bubmuotexa [JOK
pa3BHUTHE OPTAHU3MOB https://m.edsoo.ru/7f41c292

6 HacnencTBeHHOCTH M NI3MEHYHUBOCTD 3 05 bu6mmoreka IJOK
OpPTraHNU3MOB ' https://m.edsoo.ru/7f41¢c292

7 Cenexus oprann3MoB. OCHOBBI 3 bubmoreka [JOK
OMOTEXHOJIOTHU https://m.edsoo.ru/7f41¢c292

8 PeszepBHOE Bpems 1 bubmmorexa HOK
https://m.edsoo0.ru/7f41c292

OBUIEE KOJIMYECTBO YACOB IIO 34 3

[TPOI'PAMME




11 KITACC

Koan4vecTBO 4acoB

HauMeHOBaHUe pa3aesioB U TeM JIeKTpOHHBbIE (HU(POBbHIE)
Ne n/m MPOrpamMMblI Bcero Hpakrieckue oOpa3oBarejibHbIE PeCcypChl
padoThI

bubnuoreka [IOK
L IBOTOIHOHHA OHONOTHs o . https://m.edsoo.ru%f4lcc74

2 BO3HUKHOBEHHE U pa3BUTHE KU3HU 9 05 bubamnoreka LIOK
Ha 3emJie ' https://m.edsoo.ru/7f41cc74

3 Opranu3Mbl U OKpY»Karolas cpeaa 5 1 bubmorexa HOK
https://m.edsoo.ru/7f41cc74

4 Coo011ecTBa 1 9KOJIOTHYSCKHE 9 bubnuoreka [IOK
CHCTEMBI https://m.edsoo.ru/7f41cc74

5 Pe3epBHOE Bpems 2 bubmmorexa [IOK
https://m.edsoo.ru/7f41cc74

OBIIEE KOJIMYECTBO YACOB I10 34 25
ITPOTPAMME '
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