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HOACHUTEJIBHAS 3AIINCKA

IIpu paspaboTke mnporpamMmbl MO OHOJOTHH TEOPETUUYECKYH) OCHOBY IS
omnpeNesieHus] TMOAXO0J0B K (OPMUPOBAHUIO COJEPKAHUS Y4eOHOTO MpeaMera
«buonorus» cocraBwiM: KoHuentryainbHble mnonoxeHus PIroC COO o
B3aMMOOOYCIIOBJIEHHOCTH  L€Jeil, coaepxaHus, pe3ylabTaTOB OOy4YeHUS W
TpeOOBaHUN K YPOBHIO MOATOTOBKHU BBIMTYCKHUKOB, MOJOXKEHUS 00 OOIIMX HENISIX U
OPUHIUIIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSSHHE CHUCTEMBI CpPEHETO
obiero oopazoBanus B Poccuiickoit denepainu, a Takyke MOJIOKEHUS O crieupuKe
Ouosioruu, €€ 3HAYEHUM B T[IO3HAHUU HKUBOW TIPUPOJBI U oOOeCcTeYCHUU
CYILIECTBOBAaHUsI 4esoBedeckoro obmiecTBa. CoryiacHO Ha3BaHHBIM TIOJIOKEHUSIM,
oTpeieSIeHbl OCHOBHBIE ()YHKITUU ITPOTPAMMBI 110 OMOJIOTHH U €€ CTPYKTYpA.

[Iporpamma no Ouosioruu 1aé€t MpeACcTaBICHHUE O LENsIX, 00 00IIell cTpaTeruu
00ydeHUs, BOCTUTAHUSI U Pa3BUTHSI 00 yUAIOIITUXCSI CPEJICTBAaMU YUueOHOTO MpeIMeTa
«buonorusy», onpenenser 00s13aTeIbLHOE MPEIMETHOE COIEPKAHUE, €TI0 CTPYKTYPY,
pacmpeneneHue Mo paszjieliaM M TeMaM, PEKOMEHIYEeMYIO IOCJIEI0BATEeIbHOCTh
U3y4eHHs] y4eOHOro MaTepuala ¢ yuéToM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX
CBs3€H, JIOTMKM OO0pa30oBaTENBHOIO IMpOIecca, BO3PACTHBIX OCOOEHHOCTEH
00yJaromuxcs.

B nporpamme 1o 6M0JI0THN TaKkKe YUUTHIBAIOTCS TPEOOBAHMS K TUTAHUPYEMBIM
JUYHOCTHBIM, METaNpeAMETHbIM W TPEAMETHBIM pe3yJbTaTaM OOyYeHHS B
¢bopMupOBaHUY OCHOBHBIX BU0B YUECOHO-TIO3HABATEILHOM EeATEIIBHOCTH/yIeOHBIX
NEHUCTBHM  0Oydaromuxcs IO  OCBOCHHIO  COJICp)KaHHMS  OHMOJOTHYECKOTO
o0Opa3zoBaHUsI.

B nporpamme no 6uonoruu (10—11 kimaccel, 6a30BbIi YPOBEHDb) peaan30BaH
MPUHIMI TPEEMCTBEHHOCTH B M3YYCHUHM OWOJIOTHH, Onaromaps d4emy B Hel
MPOCMATPUBACTCA HAMpPABICHHOCTh HAa pa3BUTHUE 3HAHUW, CBSI3aHHBIX C
dbopmMupoBaHuEM €CTECTBEHHO-HAYYHOTO MUPOBO33PEHUS, LIEHHOCTHBIX
OpUEHTALMH JIMYHOCTH, FIKOJIOTHUYECKOTO MBIIUIEHUS, TPEACTABICHUN O 3J0POBOM
oOpa3e XM3HM U OCPEKHBIM OTHOIIEHHWEM K OKPYKAIOIIeH MPUPOTHON Cpeje.
[ToaToMy Hapsimy ¢ M3y4eHHEM OOIIEeOMONIOTHIECKUX TEOPUM, a TaKKe 3HAHUH O
CTPOEHUU JKHMBBIX CHCTEM PA3HOTO pPaHTa M CYINHOCTH OCHOBHBIX MPOTEKAIONINX B
HUX TPOIIECCOB B MpOrpaMMe MO OWOJOTHU yJIeJICHO BHUMAHHUE HCIIOTH30BAHUIO
MOJIYYCHHBIX 3HAHUHN B MOBCEIHEBHOMW >KM3HU JJIA PEIICHUS MPUKIATHBIX 33/1a4, B
TOM  4YHuCle: TNPOPWIAKTUKA  HACJIEICTBCHHBIX  3a00JIeBaHUN  YEJIOBEKa,
MEJIUKOT€HETUUYECKOTO  KOHCYJIbTUPOBAHUSI,  OOOCHOBAaHUA  IKOJOTUYECKU



1enecoo0pa3HOro MOBEJICHUS B OKPY KalOLIel MPUPOTHON cpefie, aHalu3a BIUSHUS
XO3SIUCTBEHHON  JICSITEILHOCTH  4elIOBeKa Ha COCTOSIHUE TMPUPOJIHBIX U
HCKYCCTBEHHBIX SKOCUCTEM. Y CHJICHHE BHUMAHUS K MPUKIAIHON HANPaBICHHOCTH
yueOHoro mpenmera «buosorus» mpoauKTOBaHO HEOOXOAMMOCTBIO OOECIeUeHUs
YCJIOBUM JJISI pEIICHUs] OJTHOM U3 aKTyaJIbHBIX 3a/1a4 IIKOJbHOT'O OUOJIOTHYECKOTO
oOpa3zoBaHus, KoTOopas Tmpeanonaraer QopMUpoBaHHE y  OOydarOUIUXCS
CIIOCOOHOCTH aJanTUPOBATHCS K HW3MEHEHUSIM JIMHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOI'0 MUDA.

buonorus Ha ypoBHe cpeHero o0iero 00pa3oBaHus 3aHUMAET BAXKHOE MECTO.
Ona obGecrnieunBaeT (GOpMUPOBaAHUE Yy OOYUAIOIMIMXCS MPEACTABICHUN O HAyYHOU
KapTUHE MHpa, pacmupser W o0000IaeT 3HaHWS O JKUBOM mipupoae, eé
OTJIMYUTENIbHBIX TMPU3HAKAX — YPOBHEBOW OpraHU3allid W DSBOJIOIUHU, CO3JAET
yCJIOBHUS  JJiIs: TIO3HAHMS  3aKOHOB  JKMBOW  TPHUPOJIBI,  (popMupoBaHuUs
(GyHKIIMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3J0pOBOTO M Oe3omacHoro ooOpasza
KU3HH, SKOJIOTHYECKOTO MBIIIICHUS, IEHHOCTHOTO OTHOIIEHUS K )KUBOU MIPUPOJIC U
YEJI0BEKY.

Bonbioe 3HaueHne OMOIOTHUSI UMEET TaKXKe JIJIS PEIICHUS BOCIIUTATEIIBHBIX U
pa3BHBAIOIIMX  3a7a4  cpeAHero  oOmiero  oOpa3oBaHUsA,  COIMATM3AIUU
oOyuaromuxcs. M3ydyenne 6uonmorun oOecreunBaeT ycioBUs A (GOpPMHUPOBAHUSA
UHTEJJIEKTYaIbHbIX, KOMMYHHUKAIIMOHHBIX H HWH(OPMAIMOHHBIX HAaBBIKOB,
ACTETHUYECKOW KYJIbTYpbl, CIIOCOOCTBYET HMHTETpaluu OMOJOTUYECKUX 3HAHHMH C
NPEICTABIICHUSIMU U3 IPYTUX YUEOHBIX MPEIMETOB, B YACTHOCTH, (DU3UKU, XUMHH U
reorpa¢uu. Ha3BaHHbIE TOJNIOKEHUS O TpeIHA3HAYCHUU YYEOHOTO TMpeaMera
«buonorus» COCTaBUIM OCHOBY JUIsl OINpEACNCHHs] TOIXOJ0B K OTOOpYy H
CTPYKTYPHUPOBAHUIO €ro COJEPKaHUS, TPEJCTAaBICHHOTO B TPOrpaMMme IO
ounonoruu.

Ot60p coxepxkanus ydeOHOTo Tpeamera «buosorus» Ha 0a30BOM YpOBHE
OCYIICCTBJIEH C TMO3UIHMKA KyJIbTypOCOOOPAa3HOTO MOAXOJa, B COOTBETCTBUU C
KOTOpPHIM OO0ydaromuecs: TOJDKHBI OCBOMTH 3HAHUS W yMEHHS, 3HAUMMbIC IS
dbopMupoBaHusi 00IIEH KyIbTypbl, OIpPEACIAIONNE aJeKBaTHOE TIOBEICHUE
YeJ0BeKa B OKPYXKaloIleld MPUPOIHOU Cpejie, BOCTpEOOBAaHHBIE B IMOBCEIHEBHOM
KU3HU M TPAKTUYECKOW AesATebHOCTH. Oco0oe MecTo B 3TOW CHUCTeME 3HAHUU
3aHUMAIOT JJIEMEHTHI COJIEPKAHUS, KOTOPBIE CITyKaT OCHOBOU Isi (HOPMUPOBAHHSI
MPEJCTABIEHUN O COBPEMEHHOM €CTECTBEHHO-HAyYHOM KAapTUHE MHpA U
[IEHHOCTHBIX  OPHECHTAIMSIX  JHUYHOCTH, CIOCOOCTBYIOIIMX  T'yMaHU3aIHH
OMOIOTHYECKOTO 00pa30BaHMS.

CtpykTypupoBaHuEe COJEpKaHHUs Y4EeOHOTO Marepuajia B MpOrpamMme Mo
OMOJIOTMM OCYIIECTBIEHO C YYE€TOM MPUOPUTETHOTO 3HAYEHUSI 3HAHUU 00



OTJIUYUTENIBHBIX OCOOCHHOCTSX JKMBOW MPUPOBL, O €€ YPOBHEBOW OpraHU3ALMH U
HBOJIIOLMHU. B COOTBETCTBHM C ATUM B CTPYKType yueOHOro npeamera «buonorus»
BBIJICJICHBI CIIEAYIOIME COEpIKATENIbHbIE TUHUM: «buosorusa kak Hayka. MeTtonsl
HAay4yHOro mo3HaHus», «KieTka kak Ouonormyeckas cucteman, «OpraHusm Kak
Ouonoruyeckas cucrema», «CucreMa M MHOrOOOpa3sue OPraHUYECKOro MUpPay,
«OBOJIOLMS KUBOU MTPUPOIBI», « IKOCUCTEMBI U IPUCYIIHE UM 3aKOHOMEPHOCTH.

Henp u3yuenus ydeOHOro mpenmera «buomorusi» Ha 0a30BOM ypOBHE —
OBJaJicHUE  OOyYalolUMHCS  3HAHUSAMH O  CTPYKTYPHO-(YHKIIMOHATBHOMN
OpraHu3alMyi >KUBBIX CHCTEM pa3HOTO paHra U MpPUOOpPETeHHE YMEHHM
UCIIOJIB30BaTh ATU 3HAHUS ISl TPAMOTHBIX JICMCTBUUA B OTHOIIEHUU OOBEKTOB
YKUBOU MPUPOJIBI M PEIICHUS PA3TUYHBIX )KH3HEHHBIX TTPOOIIEM.

Joctkenue nenu u3ydeHus ydyeOHoro npenmera «buosorus» Ha 6a30BoM
ypOBHE 00€CTIeunBaAETCS PEUICHUEM CIIEIYIONINX 3a/1au:

OCBOCHHE OOYYAIONIUMHUCS CHUCTEMbl 3HAHUN O OHOJIOTHYECKHX TEOPHSX,
YUCHHSX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MpaBUiIaX, CIyXKaIlluX OCHOBOU
U1 (HOPMUPOBAHUS TIPEJICTABICHUNH O €CTeCTBEHHO-HAYYHOM KapTUHE MHpa, O
METOJaX HAyYHOT'O MO3HAHMsI, CTPOCHHH, MHOTO00Pa3uu M OCOOCHHOCTSIX JKUBBIX
CUCTEM Pa3HOTO YPOBHSI OpraHU3allMU, BBIJAIOIIUXCS OTKPBITUSX U COBPEMEHHBIX
UCCJIEIOBaHUAX B Ouojoruu; GOopMUpPOBaHUE y OOYYaIOIIUXCS TO3HABATENIbHBIX,
MHTEJJIEKTYaIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEN B IMpoliecce aHaln3a JaHHBIX O
NyTSIX pa3BUTUS B OMOJIOTMHM HAYUYHBIX B3TJISJOB, UJEH M MOAXOJIOB K M3YUYEHUIO
KUBBIX CHUCTEM pPA3HOTO YPOBHS OpraHU3allMM; CTAHOBJIEHUE Yy OOYyYarouIuxcs
o011Ie# KyJIbTyphl, QYHKIIMOHAIBHOW IPAaMOTHOCTH, Pa3BUTHE YMEHUN OOBSICHATH U
OILICHMBATh SIBJICHUS OKPYXKAIOLIET0 MUPA KUBOW PHUPOABI HA OCHOBAHUU 3HAHUH U
OTIBITA, TOJYYCHHBIX MPU W3YyUYCHUHM OMOJIOTHH; (DOPMUPOBAHUE Y OOYYAIOIIUXCS
YMEHUH WLIIOCTPUPOBATh 3HAYCHUE OHOJOTMYECKHX 3HAHWH B IPAKTHUYECKOM
JESTENHPHOCTH YEJIOBEKa, PAa3BUTHU COBPEMEHHBIX MEIHMIIMHCKUX TEXHOJOTHH H
arpoOMOTEXHOJOTUI; BOCIUTAHUE YOSKAEHHOCTH B BO3MOXXHOCTH TTO3HAHUS
YEeJIIOBEKOM JKMBOW TPHUPOJBI, HEOOXOIMMOCTH OEpPEKHOTO OTHOIICHUS K HEH,
COOMIOJIEHUSI STUYECKUX HOPM MPHU MPOBEACHUH OMOJIOTUYECKUX HCCIIEIOBAHUN;
OCO3HAHHE IIEHHOCTH OMOJIOTUYECKUX 3HAHUM JIJIS1 TIOBBIIICHUST YPOBHS
OKOJIOTHYECKON KYJIBTYphI, IS (HOPMHPOBAHUS HAYYHOTO MHPOBO33PCHHS;
MPUMEHEHUE TMPUOOPETEHHBIX 3HAHUN M yYMEHUM B TMOBCEIHEBHOUN >KWU3HU IS
OLICHKH TOCJIEICTBUIN CBOEH JNEATEebHOCTH MO OTHOILICHHIO K OKpYXKalolllen cpeje,
COOCTBEHHOMY 3JI0pOBBIO, OOOCHOBaHWE U COOJOJIeHHe Mep NPOPUITAKTUKA
3a00sIeBaHUi.



B cucreme cpemnero obmero o6paszoBanusi «buomorusi», uzyuaemas Ha
0a30BOM YpOBHE, SBJISETCS O00s3aTEIbHBIM YYCOHBIM IMPEAMETOM, BXOISIIUM B
COCTaB MpeaMETHOU 00acTu «EcTecTBEeHHO-HAYYHBIC PEIMETHIY.

JI1s1 u3yueHust OuoJIoruu Ha 6a30BOM YPOBHE CPEJIHETO 00I1ero 00pa3oBaHUs
otBoauTcs 68 yacoB: B 10 kimacce — 34 gaca (1 gac B Henenmto), B 11 knacce — 34 yaca
(1 gac B Heneno).

COJEP)KAHUE OBYUYEHUS

10 KVIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBa3b OMOJIOTHUU C OOIIECTBEHHBIMHU, TEXHUYECKUMHU U
JPYTUMU €CTECTBEHHBIMU HayKaMu, Guiiocodueit, STUKONU, ICTETUKOW U MPaBOM.
Ponw 6uonoruu B hopMupoBaHUM COBPEMEHHON HAyYHOU KapTUHBI Mupa. Cuctema
OMOJIOTUYECKUX HAYK.

MeTobl TTO3HAHUS )KUBOW MPUPOILI (HAOTI0ICHHE, SKCIIEPUMEHT, OMKUCAHUE,
u3MepeHue, Kiaccuukamus, MOJCIUpPOBAaHUE, CTaTUCTUYECKas o00paboTka
JAHHBIX).

JdeMoHcTpanum:

[Toptpetsr: Y. HJapsun, I'. Mennens, H. K. Konsuos, [Ix. Yorcon u @. Kpuk.

Tabnuiel u cxembl: «MeToAbl MO3HAHUS KUBOU TTPUPOIIBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

[Ipaktuueckas pabora No 1. «Mcmonb3oBaHHE pazIUYHBIX METOJIOB IPHU
U3YUYEHUU OUOJIOTHUYECKUX OOBEKTOBY.

Tema 2. 7)KuBble cUCTEMBI U MX OPTraHU3AIUSA.

JXKusble cuctembl (OMOCUCTEMBI) KaK MpeAMET u3ydeHus: Ouonoruu. Otandue
KUBBIX CUCTEM OT HEOPTraHUYECKON MPUPOIBI.

CBolicTBa OMOCUCTEM U MX pazHOoOOpa3ue. Y POBHH OpPTaHU3AIUU OHMOCHUCTEM:
MOJICKYJIAPHBIN, KIETOYHBIN, TKAHEBBIN, OPraHU3MEHHBIH, MOMYJIAIIHOHHOBUIOBOM,
HKOCUCTEMHBIN (OMOTEOIEHOTHYECKHIT ), OMOCHEePHBIIA.

JdemoncTpanum:

Tabmutel u cxembl: « OCHOBHBIC TPU3HAKU JKU3HUY, «YPOBHU OpraHU3AIUU
YKABOU IIPUPOIBI».

O6opynoBanue: Mojienb Mojekyiasl JJTHK.

Tema 3. XumMHn4eCcKUil COCTaB U CTPOEHHE KJIETKH.

XUMUYECKUA COCTAB KIETKH. XUMHUYECKHE 3SIIEMEHTBI: MAaKpPOAJIEMEHTHI,
MHKPOAJIEMEHTBL. BoJia 1 MUHEpaIbHbIE BEILIECTBA.



OyHKIMM BOABI M MHHEpaJbHBIX BemecTB B KkieTke. [loanepxkanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u cTpoeHue 0OenKoB. AMHUHOKHCIOTBI — MOHOMEpHI OEIKOB.
He3ameHnnmMbie 1 3aMEHUMbIE AMUHOKHUCIOThI. AMUHOKHCIIOTHBIA COCTaB. Y pPOBHU
CTPYKTYpbl O€NKOBOM MOJEKynbl (IEpBUYHAs, BTOpUYHAS, TPETUYHAS W
YeTBepTUYHAsA CTPYKTypa). XHUMHYECKHe CBoilcTBa OenkoB. buonornyeckue
(GyHKUIUU OENKOB.

®depmeHTl — Ouosiormyeckue katanuzatopel. CrTpoeHue (depMmeHTa:
aKTUBHBIA 1IeHTp, cyOcTpaTHas cnenupuyHocTh. Kodepmentsl. ButamuHsbi.
Otnuuust pepMEeHTOB OT HEOPTAHUUECKUX KAaTalIU3aTOPOB.

VYrieBopl: MOHOCAaXapu bl (TIH0K03a, pudo3a 1 1e30Kcupro03a), 1ucaxapuibl
(caxaposa, JlakTO3a) W ToJaMcaxapuabl (Kpaxmal, TJMKOIEeH, LeJJI0I03a).
buonoruyeckue GyHKIMH YTIIE€BOIOB.

Jlunuapr: TPUTITULEPUIBI, dbochonunupl, CTEPOU/IBI.
I'unpodunsHOruapodobHBIe cBoicTBa. buonorundeckue GyHKIMH JIMIHOB.
CpaBHeHuUE yriieBo0B, OEJIKOB U JIMIHIOB KaK HUCTOYHUKOB SHEPTHH.

Hyxkneunossie xucnorsl: JIHK wu PHK. Hyxneoruasr — moHOMEpBI
HyKJIenHOBBIX kucior. Ctpoenue u ¢pyukiuu JTHK. Ctpoenue u ¢pynkiun PHK.
Bunst PHK. AT®: ctpoenne u pyHKIIUH.

Hurtonorus — Hayka o kieTke. Kiierounast Teopusi — npuMep B3auMOJIEHCTBUS
uaei u pakToB B HAYYHOM MO3HAHUU. METO/IbI U3yUeHUSs KIETKH.

Krnerka kak nenoctHas xuBas cucrema. OOmue npu3Haku KIETOK:
3aMKHYyTas HapyxHas memOpana, monekynsl JIHK kak reHermueckmii ammapar,
CUCTeMa CUHTe3a OelKa.

Tunsl K7I€TOK: dykKapuoTHueckas U Tpokapuotudeckas. OcoOeHHOCTH
CTPOCHHS TIpOKapuoTHYeCKOM KieTku. Knetounas crtenka Oakrtepuii. CtpoeHue
SYKApUOTHYECKON KJIeTKW. (OCHOBHBIC OTJIWYHA PACTUTEIbHOM, >KUBOTHOW U
rpUOHOM KIETKH.

[ToBEpXHOCTHBIE CTPYKTYpBl KIETOK — KJIETOYHAs CTE€HKA, IIIMKOKAJIMUKC, WX
¢dbynkiuu. [Inazmatnyeckas memOpana, e€ cpoiictBa u ¢pyHkiuu. [{urornasma u eé
opraHousibl. OnmHomeMOpanHble opraHowabl kieTku: OIIC, ammapar [Nombmxw,
nn30coMbl. [IoTyaBTOHOMHBIE OpPraHOWIbl KIETKH: MHUTOXOHJIPWH, IIJIACTUIBIL.
[IpoucxoxxaeHne MUTOXOHApUM W mnactuia. Buael mnactua. HememOpaHHbIE
OpraHOUbl KIETKU: pUOOCOMBI, KIETOYHBIM LEHTP, LEHTPUOIU, PECHHUYKH,
KIyTUKU. OYHKIIMU OPTaHOMJOB KJIETKU. BKitoueHus.

SAnpo — perynsatopHslid HeHTp KieTku. CTpoeHue siapa: sjaepHas o00J0dYKa,
KapuoIuia3ma, XpOMaTHH, SIAPBIILIKO. XPOMOCOMBI.

TpaHcOpT BEHIECTB B KIETKE.



JdemoHncTpanum:

Iloptpersl: A. JleBenryk, P. I'yk, T. I[lIBann, M. lneinen, P. Bupxos, Ix.
Yorcon, @. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Jlnarpammsl: «PacripenesieHue XuMU4eCKUX dJIEMEHTOB B HEKUBOU IIPUPOLIEY,
«Pacrpenenenne XuMUYECKUX 2JIEMEHTOB B dKUBOU IPUPOJIE.

Tabmuupel u cxembl: «llepuonuueckas TabiHla XUMHUYECKUX 3JIEMEHTOBY,
«CTpoeHune MoJIeKyJbl BoJibl», «bruocunTes 0enka», «CTpoeHre MOJIEKYJIbl OenKay,
«Ctpoenue pepmenta», «Hyknennonbie kucinotsl. JJHK», «Ctpoenre MoseKybl
AT®», «CTpoeHHE IYKaPUOTHUECKON KIIETKW», «CTPOEHUE KUBOTHOM KIIETKNY,

«CTpoeHHE pacTUTEIBHON KIETKH», «CTpPOCHHE MPOKAPUOTHUYECKON KIIETKNY,
«CTpoeHue siipa KIETKN», «YTIEBOABDY, «JIUmuab.

O6GopynoBaHue: CBETOBOM MHMKPOCKOI, OOOpyJAOBaHUE [JIsi TMPOBEICHUS
HAOIIOJICHUM, W3MEPEHHM, HKCIEPUMEHTOB, MHUKPOIpENapaThl PacTUTEIbHBIX,
KUBOTHBIX M OaKTEpPUATBHBIX KJIETOK.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

JlaGoparopnass pabora Ne 1. «M3ydyeHue KaTaIUTHYECKOW AaKTUBHOCTH
(bepMeHTOB (Ha TpUMepe aMUIIa3bl WM KaTanas3bl)y.

JlaGoparopHass pab6ora Ne 2. «M3yueHuwe CTpoeHHs] KJIETOK PpACTCHHM,
KUBOTHBIX M OAaKTEpHil MOJ] MUKPOCKOIOM Ha TOTOBBIX MHUKpOIpernaparax U ux
OTIMCAHUE.

Tema 4. ’KnzneneaTeJJbHOCTL KJIETKH.

OOMeH BeIecTB, WK MeTaboInu3M. AcCUMMIIAIUA (IJTACTUYECKUH OOMEH) U
JTUCCUMUIISIIUS  (QHEPreTUYeCKUii OOMEH) — JBE€ CTOPOHBI E€IMHOTO TMpoIecca
meTabonu3ma. Poib 3aKOHOB COXpaHEHHUs BEIIECTB U DHEPTUM B TMOHWMAaHUU
MeTaboIM3Ma.

Tunel oOMeHa BemecTB: aBTOTPOQHBIN U rerepoTpodHbiid. Poias pepmeHTOR B
oOMEHE BEIECTB U MPEBPAIICHUH SHEPTHH B KIIETKE.

®orocunte3. CBeroBas u TemMHOBas (a3bl  (GoTocuHTe3a. Peakmuu
doTocunTe3a. IhdekTuBHOCTD oTOoCHMHTE3a. 3HAUCHUE (POTOCHHTE3a IS JKU3HU
Ha 3emsie. BausiHue ycioBuii cpenbl Ha OTOCMHTE3 M CIIOCOOBI TIOBBIIIICHUSI €TO
MPOAYKTUBHOCTHU Y KYJIbTYPHBIX PACTEHUHU.

XeMOCHHTe3. XEeMOCHHTE3UPYIONUe OaKTepuu. 3HAUYCHHE XEMOCHHTE3a IS
KU3HU Ha 3emuie.

DHepreTuyeckuii oOMeH B KJeTke. PaciienieHue BelecTB, BbIACICHUE H
AKKyMYJINPOBAHHUE YHEPTUH B KJIETKE. DTaNbl JHEPT€TUUECKOTro oOMeHa. [ ukonus.
Bbpoxenune u ero Buabl. KucioponHoe OKHCIEHHE, WIM KIETOYHOE JIbIXaHUE.
OxkucnurensHoe GpochopuirpoBanue. IPPHEeKTUBHOCTh IHEPreTUUECKOT0 OOMEHa.



Peakiun wmatpuuHoro cunte3a. ['eHetnmueckas wuHpopmanus u JHK.
Peanuzanus renetudeckoil mHpopmanuu B KieTke. ['€HeTHMUeCKHil KO U €ro
cBoiicTBa. Tpanckpunuus — marpuunbslii cunte3 PHK. Tpancnsius — 6uocunres
Oenka. Ortanbl TpaHcasuuu. KoaupoBanume amuHOKHUCHOT. Pons pubocom B
OunocuHTe3e Oenka.

Heknerounsle ¢popmbl xu3HU — BUpychl. McTopust otkpbeiTus Bupycos (. W.
NBanoBckuit). OCOOCHHOCTH CTPOCHHSI M JKU3HEHHOTO IIMKJIa BHUPYCOB.
bakrepuodaru. bone3nu pacTeHUd, JKUBOTHBIX M 4YEJIOBEKA, BBI3BIBACMBIC
Bupycamu. Bupyc ummynonedunura yenoseka (BUY) — Bozoyaurens CITN/a.
OOGOpaTHast TpaHCKpWIIIUS, peBepraza W uHTerpasa. Ilpodunakrtrka
pacrpoCTpaHeHUs] BUPYCHBIX 3a00JICBAaHUIA.

JdeMoHcTpanum:

IToptpetsl: H. K. Konbuos, /. 1. UBanosckuii, K. A. Tumupsses.

Tabmumpl 1 cxembl: «Tumbl nuTanus», «Metadonuzm», «MHUTOXOHIPUSY,
«HepreTudeckuii oomen», «Xmoporacty, «Dorocunresn, «Ctpoenue JJHK»,
«Ctpoenue u GpyHKIIMOHHPOBaHUE TeHay, «CuHTe3 Oenkay, «['eHeTuueckuit Kooy,
«Bupyce», «bakrepuodarn», «Ctpoenne u >xu3HeHHbIM 1uka Bupyca CIIN/a,
O0aktepuodaray, «Permmukamus JJHK».

Ob6opynoBanue: moxaenu-anmuinkauuu «Y npoenue JIHK u Tpanckpumnius»,
«buocuntes 6enkay, «CTpoeHHue KIETKU», MoJielb cTpykTypsl JITHK.

Tema 5. Pa3MHokeHHe M MHAUBUAYAJIbHOE PA3BUTHE OPraHU3M OB.

KrerounbsIii UK, WM KU3HEHHBIM UK KiIeTku. WMHTepdaza U MUTO3.
[Ipoueccrl, mpotekatomue B uHTepdaze. Permkanus — peaxkiuss MaTpUYHOTO
cunteza JIHK. Crpoenne xpomocoMm. XpOMOCOMHBIH HabOp — KapHOTHIIL.
JIMTTOn AHBIN u rarJIONIHBIN XpPOMOCOMHBIE HaOOPBI. XpOMaTHIbI.
[{uTosornueckue OCHOBBI Pa3sMHOKEHUS W HWHAUBUAYAIBHOTO  Pa3BUTHSA
OpPraHu3MOB.

Henenue knetku — muto3. Craguu muto3a. lIpoueccesl, nmpoucxoadiiue Ha
Pa3HbIX CTAAUAX MUTO3a. bHOJOTMYECKUI CMBICII MUTO3A.

[Iporpammupyemasi rubenb KIETKH — aromnTo3.

@dopMbI pa3MHOKEHHsI OpPTraHU3MOB: Oecrojioe U MoyioBoe. Buabl 6ecnonoro
Pa3MHOXKEHUS: JIeJICHWE HAJBOE, TOYKOBAaHUE OJHO- KM MHOTOKIIETOYHBIX,
cropooOpa3oBaHue, BETeTaTUBHOE pa3MHOKeHHE. VICKyCCTBEHHOE KJIOHMPOBAHUE
OpPraHM3MOB, €r0 3HAYEHUE JIJIsl CETIEKIIUH.

[TonoBoe pa3MHOXKEHUE, €r0 OTANYUS OT OECIIONIOrO.

Meito3. Cragum menosa. I[Iponeccsl, mpoucxoasimue Ha CTagusxX Menosa.
IToBenenne xpomocom B wmenose. KpoccuHrosep. buosiormueckuii cCMbICI U
3HAYEHHUE MEHo03a.



l'amerorenes — mporecc oO0pa3oBaHHS TOJOBBIX KIETOK Yy »KHUBOTHBIX.
[TonoBeie xene3bl: CEMEHHUKUA U SUYHUKH. OOpa3oBaHUE U Pa3BUTHE IOJIOBBIX
KJIIETOK — TaMmeT (CIepMaro30uj, SUIEKIeTKa) — CIepMaTOreHe3 U OBOTCHE3.
OcoOEHHOCTH CTpOEHMs SIMIEKIETOK U crepMaTo3ouaoB. OIUIOA0TBOPECHHUE.
ITaptenorenes.

NunuBuayanbHoe pa3BuTue (OHTOreHe3). OMOpPHOHAIBHOE  Pa3BUTHE
(amOpuorenes). Drtanbl 3MOPUOHATIBHOTO PAa3BUTUS Yy MO3BOHOYHBIX YKUBOTHBIX:
npoOJieHue, racTpyisauus, opraHorene3. lloctamOpuoHanbHOe pa3BuUTHE. THIIBI
MOCTAIMOPHOHAJIBHOTO Pa3BUTHS: MpsAMOe, HempsiMoe (IMUYuHOYHOE). BrusHue
Cpelbl Ha pa3BUTHE OPraHU3MOB, (haKTOPBI, CIIOCOOHBIC BHI3BIBATH BPOXKIAEHHBIC
yYpOJICTBA.

Poct u pasButue pacreHuid. OHTOreHE3 LBETKOBOTO PACTEHMS: CTPOEHUE
CEMEHU, CTAINU PA3BUTHUSL.

JdeMoHcTpanum:

Tabmumpelr u  cxembl: «DoOpMBl pPa3MHOXKEHUS OPTraHU3MOBY», «J[BoiiHOE
OIUIOJIOTBOPEHUE Y IIBETKOBBIX pacTeHWi», «BereraruBHOE pa3MHOXKECHHUE
pacreHuity, «Jlenenue xietku Oaktepuii», «CTpPOCHHE TMOJOBBIX KIETOKY,
«Ctpoenne xpomocoMbl», «Knerounsiit nukny, «Pemmmkamua JJHK», «Mwuto3y,
«Metio3y, «IIpssMoe u HempsiMoe pa3BuTHE», «['aMeToreHe3 y MICKONMUTAIOMMNX U
yesioBeka», «OCHOBHBIE CTAIMM OHTOT€HE3a.

O6GopynoBaHue:  MHUKPOCKOTI, MUKponpenapatsl «CriepMaTO30U/ bl
MJIEKOTTUTAIOIIETO», «SIHIIeKIIeTKa MIIEKOITUTAIONIET0», «KapruoKrnHe3 B KJIETKax
KOpEIIKa JyKa», MarHUTHasi MOJEb-alIuInKanus «/{enenue KieTku», MoJ1elb
JIHK, monenb meTada3HOM XPOMOCOMBI.

JlaGopaTopHble M MpaKTH4YeCKUE PA0OThI:

JlaGopatopnast padora Ne 3. «HabGmomeHume MHuTO3a B KJIETKaX KOHUYMKA
KOpEIIIKa JyKa Ha TOTOBBIX MUKpOIIpenapaTaxy.

JlaGoparoprast pab6ota Ne 4. «M3ydeHHe CTPOCHHS IIOJIOBBIX KJICTOK Ha
TOTOBBIX MUKpOIIpENnaparaxy.

Tema 6. HacsieACTBEHHOCTh U HI3MEHYNBOCTH OPraHNU3MOB.

[Ipenmer u 3agaun reHeTuku. Mctopust pa3BUTHS TEHETUKU. PO IUTOJIOT UM
U HMOpPHOJIOTUU B CTAHOBJIICHWHM TE€HETUKH. BKiag poccHiCKMX U 3apyOeKHBIX
V4€HBIX B pPa3BUTHE TEHETHKW. METONbl TEHETUKH (TUOPHIOIOTHIECCKUH,
LUTOT€HETUYECKUH, MOJEKYJISIpHO-TeHETUYeCKuil). (OCHOBHBIE TI'€HETUYECKUE
NMoHATUA. ['eHeTHuecKass CHMBOJIMKA, UCTIOJb3yeMasi B CXeMaX CKpEIIUBaHUM.

3aKOHOMEPHOCTH HACJIEIOBAHUSI MPU3HAKOB, ycTaHOBIEeHHbIE . Menaenem.
MoHOruOpuIHOE CKpelIMBaHue. 3aKoH €IWHO00pa3usi THOPUIOB IIEPBOTO



nokoJieHus. [IpaBuiio noMuHUpoOBaHKs. 3aKOH pacUICIICHHS TPU3HAKOB. | nnoTe3a
YuCTOTHI raMeT. [loiHOE 1 HEMoIHOe TOMUHUPOBAHUE.

JlurnbpunHoe ckpelrBaHue. 3aKOH He3aBUCUMOTO HACJIeI0BaHuUs TPU3HAKOB.
[luToreHeTHyecke OCHOBBI JUTHOPUAHOTO CKpEIIMBAHUA. AHAJIU3UPYIOIIEE
cKpemmBanue. Mcnonb30BaHNe aHATM3UPYIOMIETO CKPEIIMBAHUS ISl ONIPEICTICHUS
TE€HOTHIA OCOOHU.

CueruieHHO€ HaclienoBaHue npu3HakoB. Paborta T. MopraHna no cliemieHHOMY
HAaCJIeIOBAaHUIO TeHOB. HapyIieHnne cueryieHust FTeHOB B pe3yJIbTaTe KPOCCHHTOBEPA.

XpoMOCOMHAasi TEOpHUS HACIEICTBEHHOCTH. [ €HeTUUEeCKHUE KapTHhI.

I'enetrrka mona. XpoOMOCOMHOE OIpEEIeHUE MoJia. AyTOCOMBI U TIOJIOBBIE
xpoMocombl. ['oMoraMeTHsle W TeTeporameTHble opraHu3Mbl. HacnenoBanue
MPU3HAKOB, CLETUJICHHBIX C TTOJIOM.

H3meHunBOCTh. BUbl 13MEHUMBOCTU: HEHACJICACTBEHHAs M HACJICICTBEHHAs.
Pone  cpenpl B HEHACHEACTBEHHOM  HM3MEHYMBOCTH.  XapaKTepHUCTHKA
MOAU(GUKAITMOHHON U3MEHYMBOCTH. BapualinoHHBIN psl U BapUallMOHHAs KpUBasl.
Hopma peakumu npuszHaka. KolMueCTBEHHbIE M Ka4ECTBEHHBIEC TMPU3HAKU U HX
HOpMa peakiuu. CBoHcTBa MOAU(PUKAITMOHHON N3MEHYMBOCTH.

HacnencrBennas, wiayd TEHOTHIMYECKas, W3MEHYMBOCTH. KoMOmHaTHBHAS
U3MEHYMBOCTh. MeHo3 U TMOJOBOM TpolecC — OCHOBA KOMOWHATHBHOMN
U3MEHYMBOCTH. MyTaliMoHHas U3MEHUNBOCTh. Kitaccudukaiys MyTaruii: TeHHbIE,
XpOMOCOMHBIE, TeHOMHBIC. YacToTa U MPUIMHBI MyTanuil. MyTareHHble (PaKTOpPHI.
3aKOH rOMOJIOTMYECKUX PSA0B B HacaeACTBeHHOU n3menunBocty H. 1. BaBuiosa.

BnesnepHas HacieACTBEHHOCTh U U3MEHYUBOCTD.

I'enetuka uyenoBeka. Kapuotun uenoBeka. OCHOBHBIE METOJbl TE€HETUKU
YyeJIOBEKA: reHealornueCKri, OJIM3HEIOBBINA, IMTOreHETHYECKUI, OMOXUMHYECKHUH,
MOJIEKYJIIPHO-T€HE THYECKUH. CoBpemMeHHOE ompeeseHUe FeHOTHIIA:
MOJJTHOTEHOMHOE CEKBEHUPOBAHWE, T€HOTUIIMPOBAHUE, B TOM YHUCJIE C MOMOIIBIO
[T11P-ananu3a. HacneacTBeHHBIC 3a00JIeBaHUS YeJIOBEKa: TeHHBIE 00JIe3HU, O0JIC3HH
C  HACIEJICTBCHHOM  MPEIPaCIOIOKCHHOCThIO,  XPOMOCOMHBIC  OOJIC3HH.
ComaTuueckue W TeHepaTuBHbIE MyTanuud. CTBOJIOBbIE KJETKU. [IpuHIUIBI
3I0POBOTO 00pa3a >KU3HH, JUATHOCTHKHU, MPO(MIAKTAKHN U JICUCHHUS TeHETUYSCKUX
OonesHeill. MeanKo-reHeTHYeCKOe KOHCYJIbTUPOBAHUE. 3HAYCHUE MEIMIIMHCKON
T€HETHKU B TIPEOTBPAILICHUH U JICUCHUU T€HETHUYECKUX 3a00ICBaHUI YeJIOBEKA.

JdeMoHCcTpanum:

[Toptpersi: I'. Mennens, T. Mopran, I'. ge ®pus, C. C. UerBepukos, H. B.
Tumodees-Pecorckuii, H. 1. BaBuios.

Tabnuibl 1 cxembl: «K MOHOTHOPUIHOE CKPEIIUBAHUE U €T0 IUTOT€HETHYECKast
OCHOBa», «3aKOH PACHIEIJICHHS U €r0 HUTOTEHETUYECKAss OCHOBA», «3aKOH YUCTOTHI



ramer», «Jlurubpunnoe ckpemniuBanuey, «L{lutonornueckue OCHOBBI TUTUOPUIHOTO
CKpeluBaHusm», «Meno3y, «B3anmMoaeCcTBUE aJUICIIbHBIX T€HOBY, «I eHeTh4ecKue
KapThl PACTCHUM, KUBOTHBIX U YEJIOBEKa», «l'€HeTHKa moya», «3aKOHOMEPHOCTHU
HACJIEIOBAHUSI, CUCIUICHHOTO C TMOJoM», «KapuoTurbl 4eaoBeKa M KUBOTHBIXY,
«Buael u3menunBoctu», «MoaudukallMoHHas W3MEHYUBOCTHY, «HacnemoBanue
pesychakropar, «['eHeTHKa Tpynm KpoBu», «MyTallnoHHAs U3MEHUUBOCTH.

O6opynoBanue: MoJenu-anmMKaul «MOHOTHOPUIHOE CKpPEIUBAHUEY,
«HenonHnoe nomuHupoBanuey, «JluruOpuaHoe ckpemuBanue», «llepexpéct
XpPOMOCOM», MUKPOCKOIT U MUKpomnpemnapaT «Jpo3zoduna» (Hopma, MyTauuu GopMsl
KPBUIbEB U OKpPACKH Teia), repoapuit «I opox moceBHON.

JlaGopaTopHble M MpaKTHYeCKUe PadoThI:

Jlaboparopnast pabora No 5. «M3ydyeHue pe3yiabTaTOB MOHOTHOPHUIHOTO H
JTUTHOPHUIHOTO CKPEITUBAHUS Y AP030(HIIBI Ha TOTOBBIX MUKPOIIpENapaTax».

JlaGoparopnas pab6ota Ne 6. «M3ydyenue MoauUKaIMOHHOW U3MEHUUBOCTH,
MOCTPOEHNE BAPUALIMOHHOTO psiia U BApUALlMOHHOU KPHUBOII».

JlaGopatopHas pabota Ne 7. «AHanu3 myTauuid y Apo30(uibl HA TOTOBBIX
MHUKpOTIpenaparax».

[Ipaktuueckas pabora Ne 2. «CocrTaBieHHe U aHAU3 POJOCIOBHBIX
YEJI0BEKaY.

Tema 7. Ceniekniusi opranuzMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak Hayka M MpPOLECC. 3apOXKIEHUE CEJEKIIMU U JOMECTHUKAIU.
VYyenne H. U. BaBuiioBa o 1ieHTpax NpoucXoXIeHUs 1 MHOTO00pa3usi KyJIbTYPHBIX
pactenuil. LIeHTpbI NporCX0XKAEHUS AOMAIIHUX KUBOTHBIX. COpPT, MOPOJIa, IITAMM.

CoBpeMeHHBIC METOJIBI CeNeKIIMU. MacCoBBI U WHIUBUAYAJIbHBIH OTOOPHI B
CEJEKIMU PAcTeHUHM M KUBOTHBIX. OIEeHKa »KcTepbepa. BIM3KOpOIACTBEHHOE
ckpemBanue — HUHOpuauHT. Ywucras nuaus. CKpenMBaHUE YHUCTBIX JIMHUH.
I'erepo3uc, ninm rubpuaHas cwia. HepoacTBeHHOE CKpeluBaHUE — ayTOPUIAMHT.
Otnanénnas rubpuanzanus u e€ ycnexu. VMICKyCCTBEHHBIN MyTareHe3 v MojlyueHue
MOJUILIONAO0B. JIOCTHXKEHUS CENEKIIMN PACTEHUN, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHonoruss kak oTpacib MNPOU3BOACTBA. ['€HHAsh WH)KEHEpHUs. ITambl
co3nanust pexomoumHantHod JIHK wu Tpancrennsix opranusmoB. Kruetounas
nHxeHepus. Knerounsie KynbTypbl. MUKPOKIOHAIBHOE PA3MHOXKEHHUE PACTEHUM.
KnonupoBaHre BBICOKONPOAYKTHUBHBIX CEIBCKOXO3SMCTBEHHBIX OPraHU3MOB.
Okonoruyecknue W dthdeckue  mpobiembl. MO —  reHeTHYecKu
MOAU(PUITUPOBAHHBIC OPTaHU3MEI.

JlemoHcTpanuu:

[Toptpetsr: H. U. BaBuinios, U. B. Muuypums, I'. /[. Kapneuenko, M. @. 1iBaHoB.



Tabmuupl u cxembl: kapta «LIeHTpbl TPOUCXOXKIEHUS W MHOrooOpasus
KYJIbTYPHBIX pacTeHuit», «Iloposbl 1oMamHuX )KUBOTHBIX», «CopTa KyJIbTYpHBIX
pactenuity, «Otnanénnas rudpuauzamnusy», «PadoTel akagemuka M. @. BaHoBay,
«Ilonummonausi», «OOBEKTHl OuoTexHONOTUMY, «KIIETOUHBIE KYIBTYpPHl H
KJIIOHUpOBaHUE», «KOHCTpynpoBaHUE U EPEHOC TEHOB, XPOMOCOM.

O6opynoBanue: MyJISKH TUIOJ0B M KOPHETUIOA0B AUKUX (GOPM U KYJIbTYPHBIX
COpPTOB pacTeHuid, repbapuil «CelbCKOX0391CTBEHHBIE PACTEHUS».

JlaGopaTopHble M MpaKTHYecKUe PadoThbI:

Okckypcusi «OCHOBHBIE METOABI M JOCTHKEHMS CEJEKIMU PAcTEHUN U
KUBOTHBIX (Ha CEJEKIIMOHHYIO CTaHLHIO, IUIEMEHHYIO bepmy,
COPTOMCHBITATEIbHBIM  y4acTOK, B TEIUIMYHOE XO35AUCTBO, J1aOOpPATOPHIO
arpOyHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. JBoIIOIHOHHASI OHOJIOTUS.

[IpeanochIKu BO3HUKHOBEHUS DBOJIFOIIMOHHONW TEOPUHU. DBOJIIOIMOHHAS
Teopusi U €€ MecTo B OHMONOTHH. BiusiHuEe HBONIOIMOHHONW TEOPUU HA pPa3BUTHE
OMOJIOTUH U APYTUX HAYK.

CBunerensctBa dBOMtoNMU. [lajgeoHTONOrMYeCKne: MOCIIEI0BATEILHOCTD
NOSIBJICHHS] BUJOB B TAJICOHTOJIOTMYECKOW JIETOMHUCH, TEPEXOAHbIE (QOPMBI.
buoreorpaduueckue: cxoacTBO U paznuuue GayH u Giaop MaTEPUKOB U OCTPOBOB.

OMOPHOJIOTUYECKHE: CXOJACTBA M pa3Wyusi SMOPHUOHOB pa3HBIX BHUIOB
M03BOHOUYHBIX. CpaBHUTEIbHO-aHATOMUYECKHUE: TOMOJIOTUYHBIC, aHAJIOTHYHEIE,
PYIMMEHTapHBIE OpraHbl, aTaBU3Mbl. MOJEKYISIpHO-OMOXUMUYECKHUE: CXOJICTBO
MEXaHM3MOB HACJEJACTBEHHOCTH M OCHOBHBIX METa0OJIMYECKHX MyTell y BceX
OpraHU3MOB.

OpomonmonHas teopust Y. JlapBuna. Ilpenmnocbuiki BO3HUKHOBEHUS
JapBUHU3MA. JIBMXKYIIME CHIIBI 3BOJIIONMU BUJIOB 1O JlapBuHy (M30BITOUYHOE
Pa3MHOXKEHHE TMPU OTPAHUUYEHHOCTH PECYpPCOB, HEONpPEAeIEHHAsT N3MEHUYHBOCTD,
60pnba 3a CyIecTBOBaHUE, ECTECTBEHHBIN 0TOOD).

Cunretnyeckas teopus 3Boironuu (CTI) U e€ OCHOBHBIE MOJOKEHHUS.

MukposBomonus. [Tonynsiiusa kak eIMHUIA BUIA U SBOJIIOLIUH.

JBrxymue cuiibl ((hakTopbl) 3BOJIOLMHM BUJIOB B Mpupojae. MyTalMOHHBIH
mporecc U KOMOWHATUBHAS HW3MEHYUBOCTH. [lOMyNAIIMOHHBIE BOJHBI W JAperd
reHoB. M3onsiuus u Murpanus.

EcrectBennsiii  oTOOp — Hampasisitomuii  ¢daktop 3Boonuu. Dopmbl
€CTECTBEHHOr0 0TOOpA.



[IprcnocOONIEeHHOCTh OpPraHU3MOB KaK pe3ysibTaT 3Bodouuu. [Ipumepsl
MPUCIOCOOJIEHUI Y OpraHu3MoB. ApoMop(d03bl U UAHOATANTAIIIH.

Bun wu BumooOpazoBanue. Kpurepum Buzma. OcHOBHblE  (OPMBI
BUJ1I000pa3oBaHus: Teorpaduueckoe, 3K0JIOTHIECKOe.

MakposBomonus. PopMbl  3BOJIOUMU:  (puileTHYECKas, JAUBEpreHTHas,
KOHBEpreHTHasi, napajuiesnbHas. HeoOpaTuMocTh 3BOTIOIUH.

[IpoucxoxeHue oT Hecneuualu3upoBaHHBIX MNpenakoB. IIporpeccupyromias
cnenuanuzanus. AganTuBHAs pajualus.

JdeMoHcTpanum:

IToptpersl: K. JIunnen, XK. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K. M.
bap, 3. I'ekkenb, . Mromnep, A. H. Ceepuos.

Tabnuupl u cxembl: «Pa3BuTre oprannueckoro Mupa Ha 3emie», «3apoJIbIIu
NO3BOHOYHBIX  KUBOTHBIX»,  «Apxeonrtepukc», «PopMmbl  O6OpbOBI  3a
cymiectBoBanue», «EctecTBeHHBIN 0TOOPY», «MHOrooOpasue COpPTOB PacCTEHUII»,
«MHoroo6pazue  mopos  KUBOTHBIX»,  «llomymsmuuy,  «MyTaroHHas
U3MEHUYUBOCTHY», «ApoMopdo3sl», «Maumoamanramuu», «OOmas aereHeparus»,
«/IBmwxymue cunbl 3Bomonuny, «Kapra-cxema wmapmpyra myremectBus Y.
HapBuHay», «boppba 3a cymectBoBaHue», «lIpucrnocoOIeHHOCTh OPraHU3MOBY,
«['eorpauueckoe Bu1000pa3oBaHue», « IKOJIOTHUECKOE BUA0O0OPA30BAHUE.

OO6opynoBaHue: KOJUIEKIUSI HAaCEKOMBIX C pa3jIMYHbIMM THUIIAMHM OKPACKH,
HaOoOp IUIOAOB M CeMsiH, KoJuleKuusa «lIpumepbl 3allUTHBIX NMPUCHIOCOOJICHUM Yy
KUBOTHBIX», MOJieJb «OCHOBHbBIE HAINpPaBJICHMs 3BOJIIOLIMN», 00bEMHAs MOJENb
«CTpoeHune roJJOBHOTO MO3Ta IIO3BOHOYHBIXY.

buoreorpadguueckass kapra Mupa, Kouiekius «@DoOpMbl COXPaHHOCTHU
UCKOIMAEMBIX JKUBOTHBIX M pacTeHWil», wMozenb anmukanus «llepexpéct
XpOMOCOMY, BIIaXKHbIE IpenapaThl «Pa3zBuTue HacekoMoroy, «Pa3BuTue JIATyIIKN»,
Mukponpemnapart «Jpozoduna» (Hopma, mytanuu GOpMbl KPHLIILEB H OKPACKHU TEIa).

JlabopaTopHble H NpaKkTHYecKHe PadoThI:

Jlabopatopnast pabora Ne 1. «CpaBHeHue BHUIIOB TO MOP(}OIOTHYECKOMY
KPUTEPUION.

Jlabopatopnas padota Ne 2. «Onucanue nmpucocoOJICHHOCTH OpraHu3Ma U e€
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe U pa3BUTHE KU3HM HA 3eMmJie.

JloHay4yHbIE TPEACTABIEHUS O 3apOXKIACHUM >KU3HU. HaydHble rumoresbl
BO3HUKHOBEHHUS >KM3HUM Ha 3emiie: aOWOoreHe3 W NaHCIepMus. XHUMHUYECKas
ABONMIONMS. AOMOT€HHbIM CHHTE3 OpPraHMYEeCKUX BEUIECTB M3 HEOPraHUYECKHUX.
DKCIEPUMEHTAIBHOE TOATBEPKICHUE XUMHUUECKON 3BOMOIMA. HadanbHble 3Tanbl
ouosiornueckoi sposonuu. ['mnoreza PHK-mupa. @opmupoBanre MeMOpaHHBIX



CTPYKTYp M BO3HUKHOBEHHE NPOTOKJIETKHU. lIepBble KIETKHM M HX IBOIIOLUSL.
DopMUPOBAHUE OCHOBHBIX I'PYIII JKUBBIX OPTaHU3MOB.

Paseutre xu3Hm Ha 3emie 1o 3paMm u nepuoaam. Karapxein. Apxeiickas u
nporepo3oiickas dpel. [lanmeo3olickas 3pa u €€ Nepuoibl: KeMOpPUUCKUH,
OPAOBUKCKHH, CHITYPUUCKUM, JEBOHCKUN, KAMEHHOYT OJIbHBIN, TIEPMCKHUU.

Me3so30¥ickas 3pa U €€ NepUOAbl: TPUACOBBIN, FOPCKUM, MEIIOBOU.

KaiiHo3oiickass 3pa u €€ mNepuoabl: NaJCOr€HOBBIA, HEOTCHOBBI,
AHTPOTIOT€HOBBIM.

XapakTepucTuKa KiuMara M IeoJOrMu4ecKux mpoueccoB. OCHOBHBIE ATallbl
ABOJIIOIMKM PACTUTEIBLHOTO W JKMBOTHOTO MHUpa. ApoMopdo3bl y pacTeHUl u
*KUBOTHBIX. [losiBIIeHME, paCUBET U BBIMUPAHUE TPYIIN )KUBBIX OPTaHU3MOB.

Cucrtema OpPraHMYeCKOro Mupa Kak OTpakeHue d3BOMOLUU. (OCHOBHBIC
CHUCTEMATUYECKHE TPYIIbI OPraHU3MOB.

DBOJIIOLIMS YeJIoBEKa. AHTPOTMOJIOrM Kak Hayka. Pa3Butue npeacTaBieHU O
MPOUCXOXKJACHUU 4YeloBeKa. MeToabsl H3ydeHus aHTpororene3a. (CxoJcTBa u
pazInyus YeI0BEKa U )KMBOTHBIX. CUCTEMATHYECKOE TTOJI0KEHUE YETIOBEKA.

JIBxyue cuibl (hakTopsl) aHTpororeHe3a. HacneacTBeHHass U3MEHUHUBOCTh
U ecTecTBeHHBbI 0TOOp. OOIIecTBEHHBIN 00pa3 KU3HU, W3TOTOBICHHUE OPYAHil
Tpy/la, MBILUIEHUE, PEYb.

OcCHOBHBIE CTaIUM ¥ BETBU ABOJIOLIMM YEJIOBEKA: aBCTPAJIONUTEKH, HeaoBek
yMenbiii, YemoBek mnpsaMoxonsuuii, YemoBek HeaHIepTanbCkui, YesoBek
pasymHbIii. Haxonkum HMCKOMaeMbIX OCTaTKOB, BpEMsl CYIIECTBOBAaHHS, 0O0JacTb
pacrpocTpaHeHus, 00bEM TOJIOBHOT'O MO3Ta, 00pa3 KU3HU, OPYIHs.

YenoBeueckne  packl. OCHOBHBIE  OOJBIIME  pachl:  €BPOIEOUIHAS
(eBpasmiickasi),  HErpo-aBCTpajoujHas  (PKBaTOpHaibHAas),  MOHTOJIOUJHAS
(a3uaTcko-amepukaHckas).  UepTbl  MPUCTIOCOOJIEHHOCTH  MpeACTaBUTENCH
YEJIOBEUYECKUX Pac K YCIOBUSIM CYLIECTBOBaHMS. ENMHCTBO YEIOBEUECKUX pac.
Kputuka pacusma.

JdemoncTpanum:

IMoptpersi: ®@. Pemu, JI. Ilacrep, A. M. Onapun, C. Mumnep, I'. FOpu, Y.
JlapBuH.

Tabmuiel U cxembl: «Bo3uukHoBenne CoIHEYHOM CHUCTEMBI», «Pa3ButHe
Opranm4eckoro Mmwupa», «PacturenbHas knetka», <«OKuBOTHas  KieTKay,
«IIpokapuotnueckas kietka», «COBpEeMEHHasi CUCTEMa OpPraHUYECKOro MHUpay,
«CpaBHEHHE AaHATOMHUYECKHX YEPT CTPOCHUS YEJOBEKAa M YEIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHBIE MeECTa  MAJCOHTOJIOTHYECKUX  HAXOAOK  TIPEIKOB
COBPEMEHHOI0 4YeJloBeKa», «JlpeBHenmue monn», «/peBHue monn», «llepBbie
COBpPEMEHHBIE JIIOAN», «HenoBeuecKne pace».



O6opynoBaHue: mysiku - «lIpoucxoxaenue — dyenoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONA, HEaHJEPTaJblld, KPOMAHBOHIIA), CIENKU WIN
M300paXKeHUs KaMEHHBIX OpYAUl MEepBOOLITHOTO uYejoBeKa (KaMHU-YOMIMEPHI,
pyouna, ckpebna), TeoXpoHoJornueckas Tabnuna, Koyekius «Dopmbl
COXPAHHOCTU MCKOIAEMbIX JKUBOTHBIX U PACTECHUII.

JlaGopaTopHble M MpaKTHYeCcKUe PadoThbI:

[Ipaktuueckas padora Ne 1. «/3ydyeHne uckomaeMbIX OCTaTKOB PACTEHHM U
KUBOTHBIX B KOJUIEKIIUSIX).

OKckypcuss  «DBOJIOLMS ~ OpraHMyeckoro  Mupa Ha  3emue» (B
€CTEeCTBEHHOHAYYHBIN UM KpaeBeTUECKU My3ei).

Tema 3. Oprann3Mbl 4 OKpY:KawIinas cpeaa.

DKOJIOTMS KaK HayKa. 3aJjayd U pa3/ielibl SKOJIOTUU. METOIbI 3KOJIOTHYECKUX
UCCIIEN0BAHUN. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEIOBEKA.

Cpenbl oOWTaHWS OpPraHW3MOB: BOJHAs, HA36MHO-BO3NYIITHAs, IMOYBEHHAas,
BHYTPUOpPTaHW3MEHHAs.

Okonorunyeckue paxropsl. Kinaccudukarius 3x010ruueckux HhakTopos:
abuoTHYeckrue, OWOTUYECKHWE | aHTPONOTeHHBIC. JIeHCTBHE IKOJIOTHUYECKUX
(aKkTOpOB Ha OPTraHU3MBI.

Abuotnueckue (HakTopwl: CBET, TEMIEpPaTypa, BIAKHOCTh. DoTonepuoansm.
[Ipucnocobnennst  OpraHM3MOB K  JCHCTBUIO  aOMOTHYECKUX  (HaKTOPOB.
buonornueckre puTMsl.

buoTtuueckue daktopsl. Bumbl OMOTHYECKHUX B3aMMOJIEHCTBHIM: KOHKYPEHIIHS,
XUIIHUYECTBO, CUMOMO3 U ero ¢opmbl. [lapasutusm, koomepanus, MyTyalusM,
KOMMEHCaI3M (KBapTUPAHCTBO, HaXJECOHUYECTBO). AMEHCAINU3M, HEUTpaIU3M.
3HaueHrne OMOTHYECKUX B3aUMOJECUCTBUUN [JIsl CYIIECTBOBAHHUS OPraHHW3MOB B
IIPUPOTHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XAPAKTEPUCTUKU monyiasiuud. OCHOBHBIE MOKa3aTelu
MONYJISIIIUU: YUCIEHHOCTh, IUIOTHOCTb, POXKAAEMOCTh, CMEPTHOCTh, MPHPOCT,
Murpanus. J[nHaMmka YyucI€HHOCTH MONYJISIIUU U €€ PeryJIsiusl.

JdemoncTpanum:

[Toptpetsl: A. I'ymOoabar, K. @. Pynbe, 3. ['ekkerns.

Tabmuter u cxemsl: kapTta «IIpupomubie 30HBI 3emimy», «Cpenpl oOWTaHUS
opranu3moBy», «®Doronepuoguzm», «llomynsiuun», «3aKOHOMEPHOCTH pOCTa
YUCIICHHOCTH TOMYJSAIuU HHOY30puu-Tyhenbkny, «[lumensie memmy.

JlaGopaTropHble M IpaKkTHYecKUe padoThI:

Jlabopatopnas pabora Ne 3. «Mopdonornueckrne 0COOCHHOCTH PACTCHHUHA U3
Pa3HBIX MECT OOUTAHUS.



JIaGopatopHas padota Ne 4. «BnusitHue cBeta Ha POCT U Pa3BUTHE YEPEHKOB
KOJIeycay.

[Ipaktuueckas padota Ne 2. «Iloacu€r MIOTHOCTH NOMYISUUN Pa3HbIX BUOB
pacTeHun».

Tema 4. Coo01iecTBa M 3KOJI0rMYEeCKHE CHCTEMBI.

CooOmiectBo opranu3smMoB — OuoueHo3. CTpykTypbl OuOIlEHO3a: BUIOBaf,
MPOCTpaHCTBEHHas, Tpoduueckass (mumieBasi). Buabl-nomuHanTel. CBsI3M B
OuoLIeHO3E.

Okonoruyeckue cuctembl (dkocucteMbl). [lonstue 00 »skocucremMe W
ouoreorienoze. DOYHKIIMOHAIBHBIE KOMIIOHEHTHI JKOCUCTEMBI: MPOYIICHTHI,
KOHCYMEHTHI, peAyleHThl. KpyroBOopoT BeIIEeCTB U MOTOK SHEPTUU B IKOCHUCTEME.
Tpoduueckue (nuieBsie) ypoBHHU 3KOcUcTeMbl. [TumeBsbie nienu u cetu. OCHOBHBIC
NoKa3aTeau 3KOCHCTEMbl: OHOMacca, MPOIYKLHUA. ODKOJOTMYECKHE MHUPAMUIBIL:
MPOJYKIIMHM, YHCICHHOCTH, Ounomacchl. CBOHCTBAa JKOCHUCTEM: YCTOWUYHUBOCT,
camoperymsiuus, pazputue. CyKieccusl.

[IpupoaHbie 3KOCHCTEMBI. DKOCUCTEMBI 03€p M peK. DKOCHCTEMa XBOMHOTO
WIH IIUPOKOJIMCTBEHHOIO JIeca.

AHTpOIIOT€HHBIE ~ JKOCHUCTEMBI.  ATPOIKOCHUCTEMBI.  YPOOIKOCHCTEMBI.
buonoruyeckoe u X03MCTBEHHOE 3HAUEHHUE arpOIKOCUCTEM U YPOOIKOCHCTEM.

buopasznoobpasue kak ¢akTop YCTOWYUBOCTH »dKocucteM. CoxpaHeHHe
OMOJIOTUYECKOTO pa3HOOOpa3us Ha 3emiie.

Yuenue B. U. Bepnaackoro o 6mocdepe. I'panuipl, cocTaB U CTPYKTypa
ouoceprr. XKuBoe BemectBo M ero (Gynkuuu. OcobeHHOCTH OMOChephl Kak
ro0abHON JKocHCTeMbl. J[MHaMHMueckoe paBHOBecMe H oOpaTHasi CBSI3b B
ouocdepe.

KpyroBopoTs! BeniecTs U OMOr€OXUMUYECKHUE ITUKIIBI 3JIEMEHTOB (yriepoa,
a3zota). 30HaBbHOCTH Onochepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B 6uochepe 3emiin. AHTpONOreHHbIe U3MEHEHUs B Onocepe.
I'moGanbHBIC 2KOIOTHYECKHUE TTPOOTIEMBI.

CocymiecTBoBaHMEe NPUPOBI U yenoBedecTBa. CoxpaHeHue 6ropazHooOpasus
KaK OCHOBa YyCTOWYMBOCTH Ouocdepsl. OCHOBA palMOHATBLHOTO YIPABICHUS
MPUPOJIHBIMU pECypcaMu U UX UCIMOJIb30BaHUE. JloCTH>KeHUs OMOJIOTMU U OXpaHa
MIPUPOJIBI.

JdeMoHCcTpanum:

[Moptpetst: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuter u cxemsl: «IlumeBbie 1enm», «bUOIEHO3: COCTaB U CTPYKTypay,
«ITpupoansie coobmiectBay, «llemu nuTaHusA», «IKOJOTHUECKAs MHUPAMHUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MIUPOKOIUCTBEHHOTO Jiecay, «IKOCUCTEMA



XBOMHOro  jeca», «buomeHo3 Bomoéma», «ArpoueHos», «lIpumepnsie
AHTPONOTr€HHBIE BO3ACHCTBUS Ha IPUPOAY», «BakHelne HICTOYHUKY 3arpsi3HEHUS
BO3/lyXa U TPYHTOBBIX BOJ», «[louBa — BakHelas cocTaBistomas ouocheps»,
«®akTopel  gerpajauuud  nouB», «llapHuxoBelii  3ddexT»,  «DakTOphI
pPaAMOAaKTUBHOIO 3arpsi3HeHust Ouocdepsl», «OO0mas crTpykrypa Ouocheps»,
«Pacnpoctpanenne xu3Hu B Ouochepe», «O30HOBBIA 3KpaH OHochepb»,
«KpyrosopoT yrinepoaa B Ouocdepe», «KpyroBopor azora B IpUpoIe».

O6opynoBanue: Mojenb-anmIukanus «Tunuyaeie OUONEHO3BI», TepOapuii
«PacturtenbHble cooluiecTBa», Kouiekuuu «buoueHnos», «Bpenurenu BaxHeHInx
CEJIbCKOXO3IMCTBEHHBIX KYIbTYp», repOapuu U KOJJIEKIIMH PACTEHUHN U )KUBOTHBIX,
NpUHAJIEKAIINE K PA3HBIM 3KOJIOTMUECKUM TpynnaM ogHoro Buaa, Kpacnas kaura
Poccuiickoit ®@enepanuu, H300paXKEeHUs OXpaHAEMbIX BHUIOB pPACTEHUH W
KUBOTHBIX.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
BHUOJIOI'M HA BA3OBOM YPOBHE CPE/THEI'O OBIIEI'O
OBPA3OBAHUA

Cornacuo ®I'OC COQO, ycraHaBIuBarOTCS TpeOOBaHUS K pe3yibTaTaMm
OCBOCHUS 00YUYaIOIIMMUCS MPOrpaMM CPEIHEr0 00IIEro 00pa3oBaHuUs:
JMYHOCTHBIM, METAMIPEIMETHBIM U TIPEIMETHBIM.

JIMUYHOCTHBIE PE3YJIBTATBI

B cTpykType JIHUYHOCTHBIX PE3YJbTATOB OCBOCHHS mpeamera «buosorus»
BBIICJICHBI CIEAYIONIME COCTABJISIONINE: OCO3HAHUE OOYUYaIOIIMMUCS POCCUHCKOM
rpaXkJaHCKON MAECHTUYHOCTH — TOTOBHOCTU K CAMOPAa3BUTHIO, CAMOCTOSTEIbHOCTH
U CaMOONpPEACICHUIO, HAJIMYWe MOTHBAIlMU K OOy4eHUIO  OHOJIOTHH,
I[eJICHANIPABICHHOE PAa3BUTHE BHYTPEHHUX YOEKIECHUM JMYHOCTH Ha OCHOBE
KITFOUEBBIX I[IEHHOCTEH M HMCTOPUUECKUX TPAAUIUN Pa3BUTUS OMOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIOCOOHOCTH OOYYArOIIUXCS PYKOBOJCTBOBATHCS B CBOCH
NEATENbHOCTA I1IEHHOCTHO-CMBICJIOBBIMU  yCTAHOBKAMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HaJIMYHE IKOJOTHYECKOrO0 TMPaBOCO3HAHMSI,
CITOCOOHOCTH CTaBUTH LIETI U CTPOUTH KU3HCHHBIC TUTAHBI.

JInyHOCTHBIE PE3yIbTaThl OCBOEHUS TpeaMeTa «bHOJIOTUs» TOCTUTalOTCs B
€IUHCTBE YYCOHOM M BOCIHUTATEILHOW JEATCIBHOCTH B COOTBETCTBUH C
TPAAULIMOHHBIMU ~ POCCUMCKMMU  COLUMOKYJIBTYPHBIMH, HUCTOPUYECKUMHU U
JyXOBHOHPABCTBEHHBIMU IICHHOCTSIMHU, TMPUHATHIMA B OOINECTBE IpaBWIAMH H
HOpPMAaMHU MOBEJICHUS M CITOCOOCTBYIOT MPOIIECCaM CaMOIIO3HAHH S, CAMOBOCITUTAHUS
U CaMOpa3BUTHUS, Pa3BUTHUS BHYTPEHHEH TMO3UIMU JMYHOCTH, MATPUOTU3MA,
YBaXXCHUS K 3aKOHY WM IMPABOIMOPSAKY, YETOBEKY TPyAa U CTApUIEMy MOKOJCHUIO,
B3aUMHOI'O YBaXXCHHS, OEpPEKHOrO OTHOIIEHUS K KYyJIbTYpPHOMY HACICIUIO U
TpaJIuIUsIM MHOTOHAIIMOHAJIILHOTO Hapoaa Poccuiickon denepauuu, NpUpose U
OKPY’KAIOIIEH Cpee.

JIM4HOCTHBIC PE3yIbTaThl OCBOCHUS YUEOHOTO IpeIMeTa « BHOIOTHS» TOKHBI
OTpa)kaThb TOTOBHOCTh M CIOCOOHOCTH OOYyYalIIHMXCS PYKOBOJCTBOBATHCS
chopMHUpOBAaHHOKW BHYTPEHHEW TO3WIHMEH JMYHOCTH, CHCTEMOH IIEHHOCTHBIX
OpHUEHTAllMM, TO3UTHUBHBIX  BHYTPEHHUX  YOEXKICHHM, COOTBETCTBYIOIIUX
TPAJAUITMOHHBIM IIEHHOCTSIM POCCHMCKOTO OOINEeCTBa, pacIIMpPeHHe >KU3HCHHOTO
ONbITa U OMbITA JACITEIBHOCTA B MPOLECCE PeATU3allU OCHOBHBIX HaNpaBICHUN
BOCIIUTATEIbHOM JIEATEIIBHOCTH, B TOM YHUCJIE B YACTH:



1) rpaxIaHCKOro BOCIHMTAHHUS: CPOPMUPOBAHHOCTH TPAXKTAHCKOH IMO3HUIIUU

00yyJaroierocsi Kak akTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUUCKOTO OOIIECTRA;

OCO3HAHUE CBOMX KOHCTUTYIIMOHHBIX MPaB U 00SI3aHHOCTEH, YBAXKECHHE
3aKOHA M MPABONOPSAKA; TOTOBHOCTh K COBMECTHOW TBOPUYECKOM JAEATEIBHOCTHU MIPU
CO3JJaHUM Y4YEOHBIX MPOEKTOB, PEIICHUM Yy4eOHBIX W TO3HABATENIbHBIX 3ajad,
BBITIOJIHEHUU  OWMOJIOTMYECKUX  SKCIIEPUMEHTOB; CIOCOOHOCTH  OMNpeNessiTh
COOCTBEHHYIO MO3UIMIO TI0 OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOW >KU3HU U OOBACHATH €€; YyMEHUE YUYUTHIBATh B CBOMX
JNEeUCTBUSX HEOOXOAUMOCTh KOHCTPYKTUBHOTO B3aMMOJICHUCTBUS JIFOACH C pa3HbIMU
yOSXKIICHUSIMHU, KYJbTYPHBIMU LIEHHOCTSIMU M  COLIMAIBHBIM  TOJIOKEHUEM;
TOTOBHOCTh K COTPYJAHHYECTBY B MPOIIECCE COBMECTHOTO BBHITIOJIHCHUSI yUEOHBIX,
MO3HABATEJILHBIX W HCCIIENOBATEIbCKUX 3a/1a4, YBAXKUTEIBHOTO OTHOIIEHUS K
MHEHMIO OIMOHEHTOB MPU OOCYXKIEHHWU CIIOPHBIX BOMPOCOB OHOJIOTHYECKOTO
coep KaHusl; TOTOBHOCTh K T'YMaHUTAPHON U BOJIOHTEPCKOM 1€ TETbHOCTH;

2) NMAaTPUOTUYECKOTO BOCITUTAHUS:

c(hOpMUPOBAHHOCTh POCCUNUCKON TPaXKIaHCKON UAEHTUYHOCTH, TATPUOTU3MA,
YBaXKEHHUS K CBOEMY HapoJly, YyBCTBa OTBETCTBEHHOCTH nepes PoauHo, ropaoctu
3a CBOM KpaW, CBOWO PolMHy, CBOM SA3BIK U KYJbTYPY, NMPOLLIOEC M HACTOSIIEE
MHOT'OHAIIMOHAJIBHOTO Hapoja Poccuu; IIEHHOCTHOE OTHOILIEHHE K MPUPOJHOMY
HACJIEAUIO U MaMSATHUKAM MPUPOJIBI,
nocTwkeHussiMm Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTUAX, TPYIE;
CIIOCOOHOCTh OIICHUBATH BKJIAJ POCCUHUCKUX yUEHBIX B CTAHOBJICHHE U PA3BUTHE
OWoNOTMY, TOHUMAHUS 3HAYCHHs] OMOJOTMM B TO3HAHWUU 3aKOHOB MPHUPOIBI, B
’KU3HU YEJIOBEKA U COBPEMEHHOTO 00111eCTBa; UaehHas YOeKIEHHOCTh, TOTOBHOCTb
K CJIY’KEHHIO U 3amuTe OTeuecTna,

OTBETCTBEHHOCTH 32 €T0 CyIL0Y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS
OCO3HAHHE JTYXOBHBIX IIEHHOCTEH POCCHIICKOTO Hapoja; chOPMHUPOBAHHOCTH
HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TOBEICHHUSI; CTIOCOOHOCTh OIICHUBATh
CUTYyallMIO U IPUHUMATh OCO3HAHHBIE PEILICHMUS,

OPUEHTUPYSICh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMbI M IEHHOCTH; OCO3HAHHE
JUYHOTO BKJaJa B TIOCTPOCHHE YCTOMYMBOTO OyAYIIETro; OTBETCTBEHHOE
OTHOIICHUE K CBOHUM POJMUTEISM, CO3JaHHI0O CEMbHM HA OCHOBE OCO3HAHHOTO
NPUHATHUS IEHHOCTEH CEMEWHOMN XW3HU B COOTBETCTBHUM C TPAAULMSIMU HApOJ0B
Poccuu;
4) 3CTETHYECKOr0 BOCIIMTAHUA:
ACTETHYECKOE OTHOIIICHUE K MUPY, BKJIIOUasl 3CTETUKY ObITa, HAYYHOTO U



TEXHUYECKOr0 TBOPUECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIIICHUI;
IIOHUMAHUE YMOLMOHAJIBHOTO BO3JAEUCTBUS JKUBOU IIPUPOIBI U €€ HEHHOCTH;
TOTOBHOCTh K CAaMOBBIPAYKEHUIO B PA3HBIX BUIaX UCKYCCTBA, CTPEMIICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOU JIMYHOCTH;
5) (pu3uvecKkoro BocnuTanus, popMupoBaHus KyJbTYypPbl
310POBbA ¥ IMOIMOHAJILHOI0 0JIAr OOy Ynsi:

MOHUMAaHUE U peasn3allus 3JI0pOBOTO U 0€30MMacHOr0 00pa3a *Ku3HH (310pOBOE
MUTaHKUEe, COOTIOJICHNE TUTHEHUYECKUX MPAaBUI U HOPM, COaTaHCUPOBAHHBINA PEKUM
3aHSATUW W OTAbIXa, peryispHas ¢u3nuyeckass aKTUBHOCTh), OEpekKHOro,
OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIECHHS K COOCTBEHHOMY (hU3UYECKOMY U
NICUXUYECKOMY 3/I0POBBIO; MOHMMAHUE IIEHHOCTH MPaBWJI HHAWBUIYATHHOTO U
KOJUIEKTUBHOTO
0€30MacHOr0 TOBEJCHUS B CUTYaIUAX, YTPOKAIOIINUX 30POBbIO U KU3HU JIIOJICH;

OCO3HAHUE MOCECTBUN U HEMPUATHS BPECIHBIX IPUBLIYCK (YHOTpeOICHUS
AJIKOT0JIsI, HAPKOTHKOB, KypeHus); 6)

TPYJ0OBOT0 BOCTIUTAHMS:

TOTOBHOCTh K TPYAYy, OCO3HAaHWE IICHHOCTH MAaCTEpPCTBa, TPYyA0Jto0ue;
TOTOBHOCTh K AaKTUBHOM JESTENIBHOCTH TEXHOJOTHMUECKOW U  COLHMAIBHOM
HAIPABJICHHOCTH, CIIOCOOHOCTh MHHUIIMUPOBATH, IIAHUPOBATH M CAMOCTOSITEIHHO
BBIMIOJHATh ~ Takyl  JEATEIbHOCTh, MHTEpPEC K  pa3iudHbIM  cdepam
npodeccuoHaIbHOM JEeSTENbHOCTH, YMEHHME COBEpIIATh OCO3HAHHBIA BHIOOD
Oynymeid mnpodeccu W peaqu30BBIBATH COOCTBEHHBIE IKU3HEHHBIE IUIAHBI;
TOTOBHOCTh M CITOCOOHOCTBH K 00pa30BaHUIO M CaMOOOpa30BaHUIO Ha
MPOTSHXKEHU U BCEU JKU3HU,

7) IKOJIOTHYECKOT0 BOCITUTAHUSA:

HKOJIOTHYECKH 1EJIeCO00pa3HOe OTHOIIIEHUE K MPUPOJIE KaK UCTOUHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIIECTBOBAHUS; MMOBHIIICHUE YPOBHS SKOJIOTHYECKOMN
KyJIbTYphl: TPHOOPETEHHE OIbITa IUIAHUPOBAHUS TOCTYNKOB M OILIGHKH WX
BO3MOKHBIX MOCIEICTBUI [JIsl OKpPYXalolllell cpeabl; OCO3HAHHE TIJI00aJIbHOTO
XapakTepa HKOJIOTHIECKUX MPOOIIeM U MyTeH ux
pEelIeHws; CIOCOOHOCTh MCIOJIB30BaTh MPUOOpPETaeMble TIPU HU3YYCHUH OHMOIOTHHU
3HaHWSI W YMEHUS TPU pEHIeHUH TMpoOJeM, CBSI3aHHBIX C PAIMOHATBHBIM
MPUPOJIONONIB30BaHNEM  (COOMNIO/IEHHE  MpaBWJ  TOBEACHUS B IPUPOJE,
HalpaBJICHHBIX HAa COXpPAaHEHHUE pPABHOBECHS B DJKOCHUCTEMAaX, OXpPaHY BHUJOB,
aKocHUCTeM, Orochepsl);

AKTUBHOE HEMPHUSTUE NEHCTBUM, TPUHOCAIINX BPE OKPYKAOIIEH NPUPOTHOU
cpele, YMEHHE MPOrHO3UPOBATh HEOJArOMPUSITHBIE KOJOTUYECKUE TMOCIEACTBUS
NpeAnpUHUMAeMbIX JEUCTBUH W MpeAdoTBpallaTh WX, HaJU4Yue pPa3BUTOTO



AKOJIOTUYECKOTO MBIIIJICHUS, AKOJOTUYECKOW KYJIbTYpPbl, OIbITA JESITEIHLHOCTH
AKOJIOTUYECKON  HANpaBICHHOCTH, YMEHHUSI  PYKOBOJICTBOBAaTbCS HMHU B
[O3HABATEIILHOW, KOMMYHUKATUBHOM W COLMAJIBHOM NPAKTUKE, TOTOBHOCTH K
YYaCTHIO B MPAKTUYECKON JIEATEIIbHOCTH KOJIOTUYECKOU HAMpPaBICHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HaYKH M OOIIECTBEHHOW MPaKTUKH, OCHOBAHHOT'O HA JIMAJIOTE
KYJbTYpP, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MHUPE;
COBEPIIICHCTBOBAHUE SI3BIKOBOW U YMTATEIIBLCKOU KYJIBTYPhI KaK CPEICTBA
B3aUMOJICHCTBUSL MEXKIYy JIOJbMH U TIO3HAHUS MUpPA; MOHUMAaHUE CHeUuPUKU
OMOJIOTMM KaK HayKd, OCO3HaHUs €€ poiu B (HOPMUPOBAHUU PAIMOHAIBHOTO
HAy4YHOTO MBIIIJICHUSI, CO3JaHUU IEJIOCTHOTO TMPEJCTaBICHUsI 00 OKpYXKaroIIeM
MHUpE KaK O €IWHCTBE MPHUPOJIbI, YEIOBEKAa U OOIIECTBA, B MO3HAHUU MPUPOIHBIX
3aKOHOMEPHOCTEH U PEIICHHH TPOOJieM COXpaHEHUsS NPHUPOTHOTO PaBHOBECHS,
yOSXKIEHHOCTh B 3HAYMMOCTH OHWOJIOTMU JUIsi COBPEMEHHOW IIMBHWJIM3AIIUH:
oOecrieyeHUs] HOBOTO YPOBHSI Pa3BUTHUSI MEIUIIMHBI, CO3J]aHUE TEPCICKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  peIIaTh PECypCHble  MPOOJIeMbl  pPa3BUTHUS
YeJIOBEYECTBA, MOUCKA MyTeH BBIXO/AA M3 TIIOOATBHBIX SKOJOTUYECKUX MPOOJIeM U
oOecrieueHusi  mepexojla K  YCTOMYMBOMY  pa3BUTHIO,  PAIMOHATBHOMY
UCIIOJIb30BAHUIO TMPUPOJIHBIX PECYpcoB U (HOPMHUPOBAHMIO HOBBIX CTaHJAPTOB
KU3HU; 3aUHTEPECOBAHHOCTh B TMOJYyYEHMHM OHOJIOTMYECKHX 3HAHMM B LEJIAX
MOBBILIEHUS 00I1IEH KYJIbTYPBhl, €CTECTBEHHO-HAYYHOU IPAMOTHOCTH, KaK COCTaBHOM
gacTd (PYHKIMOHAJIBLHONW T'PaMOTHOCTH OOy4aromuxcs, GOpMUPYEMOH TIpH
U3YYCHUH OMOJIOTHH; TOHUMAHUE CYITHOCTH METOOB MO3HAHUS, UCTIOJIb3yEeMbIX B
€CTECTBEHHBIX HayKaX, CIOCOOHOCTHM HCIOJB30BAaTh IMOJy4aeMble 3HAHUS IS
aHanu3a U OOBSCHEHHUS SBJICHUN OKPYXKAIOIIETO MUpA U MPOUCXOISIINX B HEM
U3MEHECHHM, yMEHHE [eJaTh OOOCHOBAaHHBIC 3aKIIOUEHHUS HAa OCHOBE HAay4YHBIX
(GakTOB W HMMEIONIUXCA JAHHBIX C IIEJBbI0 TOJIYYEHHUS JOCTOBEPHBIX BBIBOJIOB;
CIIOCOOHOCTh CAMOCTOSITEIBHO HUCIIOJIH30BATh OMOJIOTUYECKHUE 3HAHUS IS
peuieHus MpoOJieM B pPEAbHBIX >KMU3HEHHBIX CHUTYAlUsX; OCO3HAHHWE IEHHOCTU

HAy4YHOU JIEATEIbHOCTH, TOTOBHOCTh OCYILIECTBISATh
MIPOEKTHYIO U UCCJIEA0BATENBCKYIO AESTEIbHOCTh HHANBUAYAIBHO U B TPYIIIE;
TOTOBHOCTH M CTIOCOOHOCTH K HETPEPHIBHOMY 00pPa30BaHUIO 1 CAMOOOPa30BaAHMIO,
K AaKTUBHOMY TMOJYYEHUIO HOBBIX 3HAHUI 1O OMOJIOTMHU B COOTBETCTBHHU C
KU3HEHHBIMU TOTPEOHOCTAMMU.

METAIIPEAMETHBIE PE3YJIbTATbDI



MeranpenMeTHbIE pe3yJabTaThl OCBOCHHUS Y4eOHOro mpeamera «buonorus»
BKJIIOYAIOT: 3HA4YMMble Uil (OPMUPOBAHMS MHPOBO33PEHUS OO0YyYaroIIUXCs
MEXIUCIUIUIMHAPHBIE (MEXIPEIMETHbIE) OOIIeHaAYyYHbIE MOHATHS, OTpaKaroIlue
LEJIOCTHOCTh HAy4yHOM KapTHHBI MHpa U cHnenupuKy METOAO0B IO3HAHMS,
HCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKax (BELECTBO, SHEPrus, SIBIEHUE, MpOIlecc,
CUCTEMa, Hay4dHbIM (haKT, MPUHLHUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
Uccle10BaHue, Ha0Jt0IeHne, U3MEpPEHUE, SKCIIEPUMEHT U IPYTUX), YHUBEPCAJIbHbIC
yuyeOHble JeHCTBUS (TIO3HABaTEJIbHbIE, KOMMYHUKATUBHBIC, pETYJATHBHbIE),
oOecrneunBaroiue popmupoBanre GyHKIUOHATHLHOM IPaMOTHOCTU U COLMAIBHON
KOMIIETEHIIMM  OOYy4YalolIMXCs, CHOCOOHOCTh OOYyYaloUUMXCsi — HMCHOJIb30BATh
OCBOEHHBIE MEKIUCIUIUIMHAPHBIE, MUPOBO33PEHYECKHUE 3HAHUS U YHUBEPCAIbHBIE
yueOHbIe IEUCTBUS B TIO3HABATEIBHON U COLMAIBLHOM MpPaKTHUKE.

MeranpeIMEeTHbIE PE3YJIbTaThl OCBOCHHUS IMPOTPAMMBI CPEIHETO OOIIEro
o0pa30BaHUs JJOJDKHBI OTPaXKaTh:

OBiajieHre YHHBEPCATbHBIMH YUeOHBIMH MO3HABATEIbHBIMHI
JefCTBUSIMH:

1) 6a3oBbIe JJOrHYecKHe JeiCTBHS:

CaMOCTOSATEILHO  (OPMYJIMpPOBATH M aKTyaJlM3UPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE; WCITOJIb30BaTh MPU OCBOCHHM 3HAHUH MPUEMBI
JIOTUYECKOTO MBINUICHUS (aHalu3a, CHHTE3a, CpPaBHEHUS, KiaccH(UKaIuy,
00001IIeHHsI), pacKpbhIBaTh CMBICT OHOJIOTHYCCKUX IMOHATHHA (BBIACIATH UX
XapaKTepHBIC TPU3HAKH, YCTAHABIMBATE CBS3H C IPYTUMU IMOHATHSMH ); OIIPEICIIATh
ICJIH JISITCILHOCTH, 3a/1aBas apaMeTPhl M KPUTEPUHU UX
JOCTHIKEHUS, COOTHOCHTh PE3YJIbTAThl JICITCILHOCTH C TMOCTABICHHBIMU IICIISIMH,

UCITOJIH30BaTh OMOJIOTHYECKUE MMOHATHS ISl OOBICHEHUS (PAKTOB U SBICHUIN
YKUBOU TIPUPOJIBI; CTPOUTD JIOTHUECKHUE PACCYXICHHS (MHIYKTHUBHBIC, JICTyKTUBHEIC,
110 aHAJIOTHH), BBISABIISTH 3aKOHOMEPHOCTH W IIPOTUBOPEYHUS B paccMaTPUBACMBIX
SIBJICHUAX, (OPMYJIHUPOBATh BBIBOJALI W 3aKIIOYCHHS; IPHMEHITH CXEMHO-
MOJICIIBHBIC CPEJICTBA JJISI MPEICTABIICHUS CYIISCTBEHHBIX CBS3€H M OTHOIICHUH B
M3ydaeMbIX OHMOJOTHMYECKHX OOBEKTaX, a TaKKe MPOTUBOPEUYMH pa3HOTO poa,
BBISIBJICHHBIX B Pa3IWYHBIX MH(MOPMAIMOHHBIX MCTOYHHKAX; pa3padaThiBaTh IJIaH
peleHus MpoOIeMBbI ¢ YIETOM aHATN3a HMEIOIIUXCS
MaTepualibHBIX W HEMaTepUaJbHBIX PECYpCOB; BHOCHTh KOPPEKTHBHI B

NEeSATeIIbHOCTD, OIEHUBATh COOTBETCTBHE PE3yJIFTATOB
IIEJSIM, OIICHMBATh PHUCKH TIOCISJACTBHH JIEATSIBHOCTH; KOOPJAUMHHUPOBATh U

BBITIOJTHSTH PA0OTY B YCIOBHUSAX PEabHOTO,

BHPTYaJbHOTO H  KOMOWHHMPOBAHHOTO  B3aWMOJICHCTBHUS, pPa3BHBAaTh

KpEaTHBHOE MBIIUICHUE TIPH PEIICHUH )KU3HECHHBIX MTPOOJICM.



2) 0azoBbIe HCCJIEI0BATEIbCKHE TeHCTBHS:

BJIAJIETh HABBIKAMU YUEOHO-UCCIIEA0BATEILCKON U IPOCKTHOMN NI€SITEIHbHOCTH,
HaBbIKAMHM  pa3peuieHus 1OpodsieM, CIOCOOHOCTBIO U TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY TTOMCKY METOJIOB PEIICHUs TPAKTUUECKUX 3a/1a4, TPUMEHECHUIO
Pa3IUYHBIX METOJIOB MO3HAHMUS; UCIIOJIL30BaTh PA3JIMYHbIC BUJIBI JICSITEIHHOCTH T10
MOJTyYEHHIO HOBOT'O 3HAHMUSI, €70 MHTEPIIPETAINH, PE0OPA30BAHUIO U PUMEHEHUIO
B y4eOHBIX CHUTyallMsX, B TOM 4YHCJE MPU CO3JaHUU Y4EOHBIX U COILUAIBHBIX
MpOEeKTOB; (GOPMUPOBATH HAyYHBIA TUIN  MBIIUICHUS, BJIaJACTh HAYYHOU
TEPMUHOJIOTHEMN,

KJIFOUCBBIMHU TOHATHSMUA M METOJaMU; CTaBUTh U (POPMYITUPOBATH COOCTBEHHBIE

3a1ayu B 00pazoBaTeIbHOM

NEATEeIbHOCTU U KU3HEHHBIX CUTYAITUSX; BBISABIISITH IPUUNHHO-CIICJICTBEHHBIC CBSI3U
U aKTyaJIu3upoBaTh 3ajJady, BBIIBUraTh THUIIOTE3Y €€ pelIeHUus, HaXOJHUTh
apryMeHTBl ISl JI0Ka3aTeIhCTBA CBOUX YTBEPXKJICHHH, 3a7aBaTh IapaMeTpbl U
KPUTEPUU PEIICHUS;, aHaJIM3UPOBATh IOJYUYEHHbIE B XOJI€ pEUICHUs 3aJa4yu
pe3yiabTaThl, KPUTHYECKH OIICHHWBATh HX JOCTOBEPHOCTh, IPOTHO3UPOBATH
U3MEHEHHWE B HOBBIX YCIIOBHSX; JIaBaTh OIIEHKY HOBBIM CHUTYallMsIM, OIICHUBATH
NPUOOPETEHHBIN OMBIT; OCYIIECTBIATH IEJCHANPABICHHBIA TIOUCK TepeHoca
CPEJICTB U CITIOCOOOB

JNEUCTBUSL B MPOQPECCHOHANBHYIO Cpely; YMETh TIEepEeHOCUTh 3HaHUS B

MO03HABATEIBHYIO U MPAKTUYECKYIO 00JaCTH
KU3ZHEJEATEIbHOCTH; YMETh MHTETPUPOBATH 3HAHUS W3 PA3HBIX MPEIMETHBIX

oOJacTeil; BBIIBUTaTh HOBBIE HJEH, MpEJiaraTh OpUTHHAIBHBIC MOAXOAbI U

pernieHus,

CTaBUTH MPOOJIEMBI U 33J1a4H, IOMYCKAIONIME aTbTePHATUBHBIC PEIICHHUS.

3) paboTa ¢ nunopmaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHUKAX MHPOpMAINU (TEKCTE Y4eOHOTO
mocoOusi, HAyYHO-TIOMYJISIPHON JUTEpaType, OWOJOTHYECKHX CJIOBApAX W
CIIpaBOYHUKAX, KOMIBIOTEPHBIX 0Oa3ax JaHHBIX, B VHTEpHETE), aHAIU3UPOBATH
UHOOPMAITUIO PA3TMYHBIX BUIOB U (OPM MPECTABICHUS, KPUTHIECKH OIEHUBATh
e€ TOCTOBEPHOCTh U HEMPOTUBOPEUYUBOCTD; (POPMYITUPOBATH 3AIIPOCHI M IPUMEHSATH
pasTUYHBIE METOJbl TpPH TMOMCKE M OTOOpe Oumojornyeckoit wuH(OpMaIny,
HEOOXOIMMOM /ISl BEITIOJTHEHUS YICOHBIX 3a/a4;

nprOOPETaTh OMBIT HWCIOJB30BAHUSA HH(GOPMAIMOHHO-KOMMYHUKATUBHBIX
TE€XHOJIOTMH, COBEPILICHCTBOBATh KYJIbTYPY aKTUBHOTO MCIOJIb30BAHUS Pa3IUYHBIX
MOWCKOBBIX  CHUCTEM; CaMOCTOSITEIbHO  BBIOMpaTh ONTHUMAIbHYIO  (opmy
MpeACTaBiIeHUs OuoNornyecko uH@PopManuu (cxembl, TpaQuKH, TUarpaMMmbl,
TaOJIULbI, PUCYHKHU U APYToe);



UCIIOJIb30BaTh HAay4HbIA SI3bIK B KauyecTBE CpeacTBa npu pabore ¢
Ouonornyeckoil HMHpoOpMalMe: MNPUMEHITb XUMUYECKHE, (HU3UUYECKHUE U
MaTeMaTU4YecKue 3HaKU U CHUMBOJIBI, (QopMyiibl, abOpeBUaTypy, HOMEHKIATYpY,
UCIOJB30BaTh M IIPE0Opa3OBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPEICTBA
HAarJIAIHOCTH;

BJIA/IETh HaBbIKAMU pPACMO3HABaHUS U 3aIUTHI
uH(popmaIu, tHPOPMaLMOHHOM 0€30MaCHOCTH TUYHOCTH.

OBiageHue yHMBepPCAIbHBIMH KOMMYHUKATHBHBIMY J1€iCTBUSIMH

1) o0leHHe: OCYILECTBIATh KOMMYHUKAllUU BO BceX cdepax >KHU3HH,
AKTMBHO y4aCTBOBAThH B JUAJIOTE€ MJIK JUCKYCCUU MO CYIIECTBY 00CYkKIa€MOU TEMBI
(yMeHue 3a/1aBaTh BOMPOCHI, BHICKA3bIBATh CYXIAEHUS OTHOCUTENbHO BBIMOJIHEHUS
npeagaraeMon 3aa4n, YYuTbIBaTh UHTEPECHI U COTIACOBAHHOCTD MO3ULIUNA JIPYTUX
YYaCTHMKOB JUaJloTa WJIN JHUCKYCCHH); Paclo3HaBaTh HEBEpOaJIbHBIE CPENCTBA
oOIIeHus1, TOHUMATh 3HAYEHUE COIMATBHBIX 3HAKOB, PEIMOCHIIOK BOSHUKHOBEHHUS
KOH(QJIUKTHBIX CUTyallud, yMeTb CMAr4aTh KOH(JIUKTHI M BECTH IEPErOBOPHI;
BIAJIETh PA3NMUYHBIMU CIOCOOaMH OOIIEHUST W B3aUMOJCUCTBUS, MOHUMATh
HaMEPEeHUs IPYTUX JIOACH, MPOSIBISITh YBAKUTEILHOE OTHOLIEHUE K COOECETHUKY
U B KOPpEKTHOHI (opMe (HOopMyIHpOBaTh CBOU BO3PAKEHUS; pa3BEPHYTO U JIOTHYHO
U3J1araTh CBOIO TOUKY 3pEHUS C HCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB.

2) COBMECTHAsl  [JefiTeJIbHOCTb:  IOHMMAaThb W HCIOJIb30BaTh
NPEeUMYIIECTBA KOMAHJHOW ¢ UHAMBUIYaJbHOW pabOThl MpU  PEHICHUH
OMOJIOTMYECKON  TMpoOJIeMbl, OOOCHOBBIBATH HEOOXOJMMOCTh  IPUMEHCHHS
IPYIIOBBIX (OpM B3aMMOACHCTBHS TIPU PEIICHUH y4eOHOW 3ajadyu; BHIOUPATH
TEMATUKY ¥ METOJIbI COBMECTHBIX JIEUCTBHI C y4ETOM 001X
MHTEPECOB U BO3MOXKHOCTEH Ka)JI0Tr0 YieHa KOJIJICKTHBA;

NPUHUMATh I€Id  COBMECTHOM  JESITEIbHOCTH, OpTraHW30BBIBATH |
KOOPJIMHUPOBATh JICMCTBUS MO €€ JOCTHKEHHIO: COCTABJIATH IUIAH JCUCTBUH,
pacupenensiTh poiau ¢ y4€TOM MHEHHH YYaCTHHKOB, OOCYXIATh PEe3yJIbTaTh
COBMECTHOM PabOThI; OIIEHUBATh KauyeCTBO CBOETO BKJIAJIa M KaXKIOTO y4aCTHUKA
KOMAaH/IbI B
o0t pe3ynbTar Mo pa3paboTaHHBIM KPUTEPHSIM; MpEyiaraTh HOBBIE TPOEKTHI,

OIICHWBATH UJICH C TMO3HUIIMA HOBHU3HBI,

OPUTHHAIBHOCTH, TMPAKTUYECKOW 3HAYMMOCTH; OCYIIECTBIATh TMO3UTHBHOE

CTPaTETUYECKOE TIOBEICHUE B PA3TMIHBIX
CUTYaIUSX, TPOSBIATh TBOPUECTBO U BOOOpaKEHUE, OBITH MHUITUATUBHBIM.

OBi1ajleHUe YHUBEPCATBHBIMHU PEryJISTHBHBIMHU NeHCTBUAMM:



1) camoopraHu3aIusi: KCIIOJIH30BaTh OMOIOTHYSCKUE 3HAHUS [Tl BBISIBIICHHSI

npoOJieM U Ux
pelieHus B OKU3HEHHBIX M Yy4YEOHBIX CHUTyalUsiX; BbIOMpaTb Ha OCHOBE
OMOJOTMYECKUX 3HAHUW LIEJIEBbIE U CMBICIIOBbIE YCTAHOBKH B CBOMX JIEUCTBUSIX U
MOCTYIMKAaX MO OTHOLIEHUIO K UBOM MPUPOJE, CBOEMY 30POBbIO M 3J10POBHIO
OKpPYXAaIOIUX; CAMOCTOSITEJIbHO OCYILECTBIATh O3HABATEIbHYIO JIE€ATEIbHOCTD,
BBISIBIISITh NPOOJIEMBI, CTaBUTh U (HOPMYJIMPOBATh COOCTBEHHBIE 3aJaydl B
o0pa3oBaTeIbHOM JEATEIbHOCTH M JKU3HEHHBIX CHUTYyalUsX; CaMOCTOSTEIbHO
COCTaBIIATH IJIaH PELIeHUs MPOOJIEMBbI C YUETOM
UMEIOILIUXCST PECYpPCOB, COOCTBEHHBIX BO3MOXKHOCTEM W MPEANOYTEHUH; NaBaTh

OLICHKY HOBBIM CUTYalIUSIM; PACIIUPATH PAMKH Y4€OHOTO IIPEeIMETa Ha OCHOBE

JUYHBIX TPEANOYTeHU; AelaTh OCO3HAHHBIA BBIOOP, apryMEeHTHPOBATh €ro,

OpaTh OTBETCTBEHHOCTb
3a pelleHue; OILICHUBATh

NPUOOPETEHHBIN OTIBIT;

croco0CTBOBaTh (OPMHUPOBAHUIO U TMPOSBICHUIO IIMPOKON DJPYAMIIMU B
pa3HbIX 00JIaCTAX 3HAHWUM, IOCTOSHHO TMOBBIIATH CBOM 00pa30OBaTENbHBIN U
KYJbTYPHBI YpPOBEHb. 2) CAMOKOHTPOJb: JaBaTh OLEHKY HOBBIM CHTYAIlHSIM,
BHOCHUTb KOPPEKTUBHI B 1€ATEIbHOCTD,
OLIEHUBATh COOTBETCTBHUE PE3YJIHTATOB LIEJISM; BJIaJICTh HABbIKAMHU [TO3HABATEJIBHOM
peduieKcHM Kak OCO3HaHMsI COBEPIIAEMbIX IEHCTBUI U MBICIUTENIBHBIX IPOLIECCOB,
UX pe3yJbTaTOB M OCHOBAHWM, HCHOJIb30BaTh MPUEMBI peQIIeKCUM JI1 OLIEHKH
CUTYallH, BbIOOpa BEPHOI'O pEIICHUS; YMETh OLIEHUBATh PUCKU M CBOEBPEMEHHO
NPUHUMATh PELICHUS 110 X
CHIDKEHHUIO;

NPUHUMATh MOTUBBI U apTyMEHTHI APYTUX MPU aHAJIU3E PE3YIbTaTOB

JesITeIbHOCTH;

3) npuHsTHE cedsl M APYTUX: IPUHUMATH ce0s1, TOHUMAasi CBOM HEJIOCTATKH U
JOCTOMHCTBA; NPUHUMATh MOTHBBI WM apPryMEHTHl JAPYIMX M[pPU aHaJIU3E
pe3yJIbTaTOB

NeSTENHHOCTH; PU3HABATH CBOE TPABO U MPABO JIPYTUX HA ONTHOKH;
pa3BUBATh CIOCOOHOCTh MOHUMATh MUP C MO3UIIMH APYTOro 4eJIOBeKa.

HNPEAMETHBIE PE3YJIBTATBI

[IpenmeTHbie pe3ynbTaThl ocBoeHMs mporpaMmbl COO 1o Owosoruud Ha
0a30BOM ypOBHE BKJIIOUAIOT crieruduyeckre 1 yueoHoro npeamera « buonorus»
Hay4YHbIC 3HAHHS, YMEHHUS M CIIOCOOBI AEHCTBUM MO OCBOCHUIO, MHTEPIPETALIMHN U



npeoOpa3oBaHUIO 3HAHUN, BUJBI JIEITEIIBHOCTH MO MOJYYEHUIO HOBOT'O 3HAHUS U
MPUMEHECHUIO 3HAHUN B PA3IMYHBIX Y4YEOHBIX CUTYyaIlUsX, a TaKKe€ B PEaAbHBIX
KU3HEHHBIX CHUTYyallUsiX, CBA3aHHBIX ¢ Ouosiorued. B mporpamme mnpeameTHbIC
pe3yabTaThl IPEACTABICHBI M0 roJaM 00y4YeHHUs.

[IpeameTrHble pe3yabTaThl OCBOeHHUs yueOHoro mpenmera «buonorus» ¢ 10
Klacce JOJIKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTb 3HAHUN O MECTE U POJI OMOJIOTUM B CUCTEME HAYYHOTO

3HAHMSI €CTECTBEHHBIX HayK, B (POPMHUPOBAHUH COBPEMEHHOMN €CTECTBEHHOHAYYHOM
KapTUHBI MUPA U HAYYHOT'O MUPOBO33PEHUS, O BKJIA/J€ POCCUHUCKHUX U 3apyOe’KHBIX
yU4€HBIX-0MO0JIOrOB B pa3BUTHE OMOJIOTUU, PYHKIIMOHAILHON IPAMOTHOCTH YeJIOBEKa
JUISI peleHus )KU3HEHHBIX 3a/1a4; YMEHUE PACKPBIBATH COCpKAaHNUE OMOJIOTUYECKUX
TEPMHUHOB U MOHSATUHN: KU3Hb, KJIETKA, OpraHU3M, MeTa0o0JIu3M (OOMEH BEIIECTB U
NpEeBpallleHue JHEPrHH), TOMEocTa3 (CaMOperyJssilus), YPOBHEBas OpraHU3aIlUs
KUBBIX CHCTEM, CaMOBOCIIpOU3BeJeHUE (PENpOaYKIHs), HACIEICTBEHHOCTD,
U3MEHUYMBOCTh, POCT W pa3BUTHE; yMEHHUE H3JlaraTh OHOJOTUYECKUE TEOPHUH
(kneToyHasi, XpOMOCOMHAasl, MYyTallMOHHAs, IIEHTpajbHas JOTMa MOJIEKYJSPHOU
o6uonorun), 3akousl (I'. Mennens, T. Moprana, H. 1. BaBunoBa) u yuenus (o
[EHTpaXx MHOrooOpas3usi M NPOUCXOXKIEHUS KyJIbTypHbIX pacreHuit H. U.
BagusoBa), onpenensiTh rpaHUIbl UX IPUMEHUMOCTH K KMBBIM CHCTEMaM; YMEHUE
BJIJIETh METOJJaMU HAy4yHOrO MO3HaHMs B OMOJIOTMU: HAOJIOJEHUE U ONHUCAHHE
KHUBBIX CHCTEM, TIPOLECCOB W SBJICHHUM, OpraHu3aluss U IPOBEJICHUE
OMOJIOrMYECKOT0 SKCIIEPUMEHTA, BBIIBH)KEHUE TUIIOTE3b], BBISBIEHNE 3aBUCUMOCTH
MEXJy HCCIEAYEeMbIMU BEJIMYMHAMHU, OOBSICHEHHE IIOJIYyYEHHBIX pPE3yJbTaTOB,
UCMOJIb30BaHHBIX HAYYHBIX MOHITHH, TECOPUN U 3aKOHOB, YMEHHUE JENIaTh BBIBOJbI
Ha OCHOBaHMM TIOJYYEHHBIX pE3YyJIbTaTOB; YMEHHE BBIICISATH CYIIECTBEHHBIE
IOpU3HAKKM BHUPYCOB, KJIETOK MPOKAPUOT M OYKApHUOT, OJHOKJIETOYHBIX U
MHOTOKJIETOUYHBIX OPTraHHW3MOB, OCOOCHHOCTH MpPOLECCOB: OOMEHa BEIECTB H
IpEBpAICHUs SHEPTUH B KJIETKE, POTOCUHTE3A, IIACTUYECKOTO U SIHEPTETHYECKOTO
oOMeHa, XEMOCHHTE3a, MHUTO3a, Meilo3a, OIJIOJOTBOPEHUS, Pa3MHOKECHUS,
WHIUBUIYAJIBHOIO PAa3BUTHA OpraHn3ma (OHTOTEHE3); YMEHHE IPUMEHSTh
MOJTyYeHHbIE 3HAHUS ISl OOBSICHEHUS OMOJIOTUYECKUX MPOLECCOB U SIBICHUH, NI
NPUHATUS PAKTUYECKUX PEIICHUN B MOBCEIHEBHOM XKHU3HU C LIETbI0 00eCTIeUeHHs
0€30IaCHOCTH CBOETrO 3/I0pOBbS U 37J0POBbS OKPYXKAIOLIMX JIt0JeH, cOoOI0neHus
HOPM TPaMOTHOTO IOBEJEHUS B OKPYXKAIOLIEH MNPUPOJHOM cpene, NMOHMMaHHUE
HEOOXOAMMOCTH UCTOIb30BaHUS JOCTH)KEHUN COBpEMEHHOW — OMONoTMH U

OMOTEXHONIOTUH i1 PalMOHAIBHOTO MPHUPOAOIOIb30BAHUSA; YMEHUE pellaTh
AJIEMEHTAPHbIE T'€HETUYECKHUE 3a/ayd Ha MOHO- W JAUTHOPUIHOE CKpELIMBaHUE,
CLEIUICHHOE HAacCJIeI0BaHHE, COCTABIIATH CXEMbl MOHOTMOPHIHOTO CKpELIMBaHUS



IUIA TIpEICKa3aHus HACJIEIOBAHUSA NMPU3HAKOB Yy OPraHU3MOB; YMEHHUE BBITIOJIHSTH
na0opaToOpHBIE U MPAKTUUYECKUE PaOOThI, COOI0IATh
mpaBuiia Mpu paboTe C y4yeOHbBIM U J1TAOOPATOPHBIM O0OpPYAOBaHUEM; yYMEHUE
KPUTHYECKH OIICHMBATh M HMHTEPIPETUPOBATh HH(GOPMALNIO OHOIOTUYECKOTO
COJIEpKaHUs, BKIIIOYAIONIYIO TICEBAOHAYYHbBIC 3HAHUS M3 Pa3iIMYHbIX MCTOYHHUKOB
(cpencTBa mMaccoBoil MH(pOpPMAIMHU, HAYYHO-TIOMYJSIPHBIE MaTepUaIbl), STHYECKHUE
ACTIeKThl COBPEMEHHBIX HCCIIEIOBAaHUN B OHMONOTHH, MEAWIIMHE, OMOTEXHOIIOTUH;
YMEHHE CO3[1aBaTh COOCTBEHHbIE NMUCBMEHHBIE M YCTHBIE COOOIIEHHs, 00001Ias
Ononormueckyro  MHGOpPMALMI0O W3  HECKOJIbKHX HCTOYHUKOB, TPAMOTHO
UCTIOJIh30BaTh MOHATUITHBIN anmapaT OMOJIOTHH.

[IpenmeTHBIE pe3yabTaThl OCBOEHUSI yueOHoro mpenmera «buonorus» 6 11
Klacce TOJDKHBI OTPAXKATh:

C(I)OpMI/IpOBaHHOCTB 3HAHUN O MECTE U poin OMOJIOTHH B CHCTEME Hay49HOT'O

3HAHUS €CTECTBEHHBIX HayK, B (OPMUPOBAHUYU COBPEMEHHON €CTECTBEHHOHAYYHOU
KapTUHBI MUpPAa U HAyYHOT'O MUPOBO33PEHUS, O BKJIAJIE POCCHUICKUX U 3apYyOeKHBIX
y4€HBIX-OMOJIOTOB B pa3BUTHE OUOI0THH, GYHKIIMOHAIIBHOM TPaMOTHOCTH Y€JIOBEKa
JUTSL PEIICHUS )KM3HEHHBIX 3a]1a4; yMEHUE PACKPhIBATh COJIepKaHNuEe OMOJIOTMIECKUX
TEPMHUHOB W TOHATHUNA: BUJ, MOIMYJSIHSA, T€HOPOHI, IBOJIOLHSA, ABMKYIIUE CHUIIBI
(paxkTopbl) IBOJIIOIUHU, NPUCTIOCOOIEHHOCTh OPraHU3MOB, BHI000pa30BaHUE,
AKOJIOTHYECKUe (HaKTOPhI, SKOCHUCTEMA, MPOIYLEHTbI, KOHCYMEHTBI, PEAYLIECHTHI,
[eNu TMUTaHUs, SKOJOTWYecKas NHUpaMuia, OUOTeoleH03, Ouocdepa; ymeHHe
u3naratb OMOJOTrMYecKHe Teopu (dBodoUMOHHAs Teopus Y. JlapBuHa,
CUHTETUYECKasi TEOpHUsl BOJIIOLMHU), 3aKOHBl U 3aKOHOMEPHOCTH (3apOJbIIIEBOrO
cxonctBa K. M. bapa, uepeoBaHus IrI1aBHBIX HANpPaBICHUN U MyTeH 3BOIIONUN A.
H. CeepuioBa, yuenust o 6uocdepe B. H. Bepnaackoro), onpeaensars rpaHUlilbl UX
OPUMEHUMOCTH K JKUBBIM CHCTEMaM; YMEHHUE BIIAJIETh METOAAaMU HAy4YHOTO
MO3HAHUs B OMOJIOTHUU: HAOIIOEHNWE U OINHUCAHUE >KUBBIX CHUCTEM, IMPOIIECCOB H
SBJICHUW, OpraHu3alMsi ¥ TMPOBEJACHUE OHOJOTHYECKOTO  IKCIIEPUMEHTA,
BBIJIBJKCHUE THUIIOTE3bl, BBISBICHHE 3aBUCUMOCTH MEXIY HCCIEIyEMbIMU
BEJINYMHAMH, OOBSICHEHHE IMOJIYYEHHBIX PE3YJbTAaTOB, UCIOJIb30BAHHBIX HAYYHBIX
MOHSATUN, TEOPHUI U 3aKOHOB, YMEHHE JI€NIaTh BBHIBOAbBI HA OCHOBAHUHU MOJIYYEHHBIX
pe3yJbTaTOB, YMEHUE  BBIACHATH  CYIIECTBEHHbIE  MPU3HAKU  CTPOCHUS
OMONOTUYECKUX OOBEKTOB: BHJIOB, MOMYJSIUNA, MPOIYIEHTOB, KOHCYMEHTOB,
pEeAyLEHTOB, OHOreOLEHO30B M  3KOCHUCTEM, OCOOEHHOCTH  IPOILECCOB:
HACIIEJICTBEHHOM WM3MEHUYHUBOCTH, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMUS,
MPUCIIOCOOJICHHOCTH OpPraHU3MOB, JEHUCTBHUSI JKOJOTHYECKUX (HaKTOpPOB Ha
OpraHU3MbI, IEPEHOCA BEIIECTB U OTOKA IHEPTUH B 3KOCUCTEMAX, AaHTPOIIOTEHHBIX
W3MEHEHU B DJKOCHCTEMAaX CBOEW MECTHOCTH, KpPYroBOpPOTa BEIIECTB U



OMOreOXUMHUYECKUX IIUKIOB B OMocdepe; yMEeHrnEe MPUMEHITh NOTydYeHHBIC 3HAHHS
s OOBSICHEHHs] OMOJOTMYECKHX MPOIECCOB W  SBICHWN, IS TMPUHITHS
MPAaKTUYECKUX PEHICHUH B TMOBCEJHEBHOM KU3HM C IEJIbI0 OOeCleueHuUs
0€30MacHOCTH CBOETO 370POBbSI M 3I0POBbS OKPYXKAIOMIMX JIOACH, COOTIOACHHS
HOPM TPaMOTHOTO TIOBEJEHHUS B OKpY)KaroIleld NPUPOAHON cpeie, MOHWMaHUE
HEOOXOAMMOCTH HCTOIB30BaHMS JIOCTH)KEHUH COBPEMEHHOW OWONOTHH IS
palOHATBHOTO  MPHUPOAOINONIB30BaHUS; YMEHHE  pemaTh  dJIeMEHTapHbBIC
OMoIoOrMuecKre 3aJja4n, COCTABIISTh CXEMBI

MepeHoca BEIIECTB U DHEPTHH B IKOCHCTEMaX (IIENMU MUTAHUSA ); YMEHUE BBITIOIHSITH

nabopaTopHbIC U PAKTHYECKUE pabOThI, COOII0IATh

npaBuja mpu pabore ¢ y4eOHBIM M JaOOpaTOPHBEIM O0OpYIOBaHHEM; YMEHHE
KPUTUYECKH OIICHWBATh WM WHTEPIPETUPOBATH WHPOPMAIUIO OHOJOTHYECKOTO
COJIepKaHusl, BKIIFOYAIONIYIO TICEBAOHAYYHBIC 3HAHUS M3 Pa3iIMYHbIX MCTOYHHUKOB
(cpenctBa  MaccoBoil  WH(pOpPMANMM, ~ HAyYHO-TIONMYJSPHBIE  MaTepuabl),
paccMaTrpuBaTh  TJIOOANbHBIE  OKOJOTHYECKHE  MPOOJIEMBI  COBPEMEHHOCTH,
(GopMUpPOBaTH MO OTHOIIEHUIO K HUM COOCTBEHHYIO MO3HUIIMIO; YMEHHE CO371aBaTh
COOCTBEHHbIE MHCHBMEHHBIE W YCTHBIE COOOIIEHHs, 000011ast OUOIOTHYECKYIO
MHPOPMAIMIO U3 HECKOJIBKUX MUCTOUYHUKOB, TPAMOTHO HCIIOJIb30BaTh MOHATUNHHBIN
anmnapaT OUOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoauuecTBo yacon dopmupyembie
DJIeKTPOHHBbIE COIHAJILHO
Ne HaumeHoBaHue pa3ieioB u (uudpossbie) 3HAYMMbIE H
n/n TeM MPOrpamMMblI Beero Kontpoubnbie | IlpakTnyeckue | oGpa3oBaTebHbIE LEHHOCTHDbIEe
padoTbI padoTsl pecypchl oTrHomenus|1]
bu6mmoreka [IOK
1 bronorns kak Hayka 2 0.5 https://m.edsoo.ru/7f41c292 | © 8
JKuBbIe CHCTEMBI U UX bu6moreka [IOK
2 Opra"u3aus 1 https://m.edsoo0.ru/7f41c292 4,6
XUMUYECKUH COCTaB U CTPOCHUE bubnuorexa [JOK
3 KJIETKH 8 1 https://m.edsoo.ru/7f41c292 6
bu6mmoreka [JOK
4 Ku3HENeATeNbHOCTD KICTKH 6 hitps://m.edsoo.ru/7f41c292 | ©
PazmHoxenue u
5 VHIMBUyJIbHOE Pa3BUTUE 5 1 brbmmotexa LIOK 4,6,8
OpraHH3MOB https://m.edsoo.ru/7f41c292
HacnenctBennocts u bu6mmoreka [JOK
6 U3MEHYMBOCTh OPraHU3MOB 8 15 https://m.edsoo.ru/7f41c292 6,7
Cenekuus opranu3mMoB. OCHOBBI bubnuoreka [JOK
! OMOTEXHOJIOTHH 3 https://m.edsoo.ru/7f41c292 4,6
bu6mmoreka [JOK
8 PeszepBHOe Bpems 1 6,9, 10

https://m.edsoo.ru/7f41c292
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OBIIEE KOJIMYECTBO YACOB ITO

I[TPOI'PAMME 34 0 4
11 KJIACC
KoauuecTBo yacoB dopmupyemble
BﬂeKTPOHHbIe COIIMAJILHO
N i/ HaunmeHnoBanue pas3iesioB u (uudposbie) 3HAYMMBbIE H
B TeM MPOrpaMMblI Beero Konrpoabnbie | IIpakTuyeckne | oOpasoBaresbHbIE LHEHHOCTHbIE
padoThI padoThI pecypchl orHomenus|1]
bu6moreka [IOK
1 OBoTIoNMOHHas OHoToTHs 9 1 https://m.edsoo.ru/7falcc7a | 4 610
Bo3HuKHOBEHUE U Pa3BUTHE bubnuorexa [JOK
2 JKU3HU Ha 3eMiie 9 0.5 https://m.edsoo.ru/7f41cc74 !
OpraHu3Mbl U OKpYy>Karomas bubnuotexa [JOK
3 cpena 5 1 https://m.edsoo.ru/7f41cc74 | 4 6
Coo0mrecTBa 1 SKOJOTHYECKHE bu6mmoreka [JOK
4 CHUCTEMBI 9 https://m.edsoo.ru/7f41cc74 4,5,6
bu6mmoreka [JOK
5 Peseperoe Bpems 2 https://m.edsoo.ru/7fa1cc74 | O 10
OBUIEE KOJIMYECTBO YACOB I10
34 0 2.5

I[TPOTPAMME

[1] HGJ'ICBLIM MIPUOPUTECTOM Ha YPOBHE 00O sBsercs CO31aHHEC 6HaFOHpI/I$ITHLIX yCHOBHﬁ JJIsL Pa3BUTHUSA COLIMAJIBHO 3HAYUMBIX OTHOIICHHH IKOJbHUKOB

U, MPEKJAC BCCrO, HECHHOCTHBIX OTHOIIICHUM:

1. K cembe kax 2nagHoti onope 6 Jcu3Hu 4enogexa u UCMOUHUKY €20 CHACMbS,
2. K mpydy kax ocHo8HOMY cnocoby 00CMUICEHUS HCUSHEHHO20 DACONOMYYUA YEN08EKd, 3A102) €20 YCHeUWH020 NPOPECCUOHANBHO20 CaMOONpedeneHus U

OWYUICHUA YBEPEHHOCMU 68 3A6MPAUUHEM ()He,'
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3. K ceoemy omeuecmay, cgoeti manoil u bonvuio Pooune xak mecmy, 8 KOMopom 4ei08eK 6blpocC U NO3HAT nepeble padocmu U Heyoauu, KOmopas 3a8eujana
emy npeoKamu U KOmopyio HyJlCcHO obepezamu,;

4. K npupode kax ucmouHuxy JcusHu Ha 3emie, OCHO8E CaMO20 ee CYWeCB08ANUs, HYICOalowWelcs 6 3awume 1 NOCMOSIHHOM GHUMAHUU CO CTHOPOHbBI
yenosexa;

5. K mupy xax enagHomy npuHyuny 4eao8evecko2o ooujelcumus, YCio8uro Kpenkou Opyicobl, HANAHCUBAHUSI OMHOUEHUIL ¢ KOIe2aMu no pabome 6 6yoyuem
U c030anus OIA2ONPUSIMHO20 MUKDOKIUMAMA 8 C80ell COOCMEEHHOI ceMbe;

6. K 3Hanusm xax uHmenieKmyanbHomy pecypcy, obecneyusaiouwjemy Oyoywiee yenogekd, Kak pe3yibmamy KPonomiue020, Ho YEIeKAmenbH020 Y4eOH020
mpyoa;

7. K kynomype kax 0yx08HOMY 602amcmey 00uecmed u 6aiCHOMY VCI08UID OWYWEHUsL YelOBEKOM NOIHOMbL NPOJICUBAEMOT JHCUZHU, KOMOPOe 0alom emy
umenue, My3vlKa, UCKYCCMBO, Meamp, MEop1ecKoe camosblpaiceHue;

8. K 300pogvio kak 3a102y 001201 U AKMUBHOU HCUZHU YET0BEKA, €20 XOPOUe20 HACMPOEHUs U ONMUMUCTIUYHO20 832715104 HA MUD;

9. K oxpyorcarowgum m00am Kax 0e3yCro8HOU U AOCOMOMHOU YEHHOCU, KAK PABHONPAGHBLIM COYUANbHLIM NAPMHEPAM, C KOMOPbLIMU He0OX00UMo
8bICMPAUBAML O0OPONCENAMENbHBLE U 83AUMON0O0EPIICUBAIOWUE OMHOWEHUS], OAIOUUe YeT08eK) PAOOCHb 0OWEHUsL U NO3BOIAIOWUE U3De2amb Yy8Cmea
00UHOYEeCmaa,

10 K camum cebe kax xo3sesam ceoeti cyobObl, CAMOONPEOCTSIOWUMCSL U CAMOPEATUSYIOWUMCS TUHHOCHISM, OMBEUAIOWUM 3 C80e cobcmeeHHoe byoyuee.



IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
KosmuecTBo yacos
Ne i/ Tema ypoka
KonTtpoibHbie IIpakTHyeckue
Bcero
padoTsbI padoThI
1 buonorus B cucreme Hayk 1
Merto1bl TO3HAHUSA KUBOU TPUPO/IBI.
) [IpakTnueckas padora Ne 1 1 05
«Hcronb3oBaHue pa3IMuHbIX METOJIOB MPU '
M3Y4YEHUU OMOJIOTHYECKHX OOBEKTOBY
3 buonoruueckue cuctemsl, IPOIECCH U UX 1
U3y4eHUe
XUMHYECKHI coCcTaB KIETKU. Boma u
4 MUHEpaJIbHbIE COJIU 1
5 benku. CocTtaB u cTpoeHHe OCIKOB 1
depMeHThl — OUOJIOTHYECKHE
KatanuzaTopsl. JlaboparopHas padorta Ne 1
6 «3yyeHne KaTamuTH4YeCKONH aKTUBHOCTH 1 05
(bepMeHTOB (Ha MpuUMepe aMuiIa3bl WK
KaTaJias3bl)»
7 Vraesoasl. JIummael 1
8 Hyxneunnossie kucnotsl. AT® 1
9 Hcropust u METOIbI U3yUEHHUS KIETKU. 1

Knerounas TCOPpUL




10 Knerka kak 1enocTHas )uBas cuctema 1
CrtpoeHnune 3yKapuoTUYECKON KIIETKH.
11 1 0.5
Jlaboparopuas padota Ne 2 «M3yueHue
CTPOEHUS KJIIETOK PACTEHUH, )KUBOTHBIX,
rpu0OB 1 OaKTEepUil M0 MUKPOCKOIIOM Ha
TOTOBBIX MUKpPOIIpETapaTax u ux
OTIVICAHUE)
12 OOmMeH BelecTB Wik METab0IN3M 1
13 dorocuHTe3. XeMOCUHTE3 1
14 DHepreTuyeckuii ooMeH 1
JKuzHeHHBIN MK KIeTKU. [{enenue
KieTku. Muto3. JIlaboparopnast pabota Ne
15 3 «HaOmronenne MUTO3a B KIIETKAX 1 05
KOHYMKa KOpEeIIKa JyKa Ha TOTOBBIX
MUKpOTpernapaTax»
16 buocunTes 6enka. Peakuus maTpuaHOTO !
CUHTE3a
17 Tpancnsnus — OMocHHTE3 Oelka 1
18 Heknetounsie popmbl :KkU3HH — BUPYCHI 1
19 dopMbl pa3MHOKEHUS OPTraHU3MOB 1
20 Meiio3 1




21

OO6pa3oBaHue U Pa3BUTHE MOJIOBBIX
kierok. OmiogorBopenue. JlabopaTopHast
pabota Ne 4 «/3yuenue cTpoeHus
ITIOJIOBBIX KJIETOK HA T'OTOBBIX
MUKpOIIpenapaTax»

0.5

22

WNHuBuayanbHOE pa3BUTHE OPraHU3MOB

23

I'emetuka — HayKa O HaCJICACTBCHHOCTH U
U3MCEHYUBOCTHU

24

3aKOHOMEPHOCTH HACTIEAOBAHUS
Mpu3HAKoB. MOHOTHOpHTHOE

CKpEIlIMBaHHE

25

JlurnOpuHOE CKpeIrBaHue. 3aKOH
HE3aBHCHUMOT'O HACJICJIOBAaHUS TTPU3HAKOB

26

CueruieHHOE HacJIeIOBaHNE TIPU3HAKOB.
JlaGopaTtopnas padota Ne 5 «M3yueHue
pe3yabTaTOB MOHOTHOPHUTHOTO U
JMTUOPUIHOTO CKPEIIUBAHUS Y
Ip030(QHITBI HA TOTOBBIX
MUKpOIIperapaTaxy

0.5

27

['enetruka nona. Hacinenosanue
MPU3HAKOB, CUEIUICHHBIX C MTOJIOM




HN3menunBocts. Henacnencreennas
M3MEHUYMBOCTb. JlaboparopHas paboTa Ne
6. N3yuenne Mo upuKamoHHON

28 HU3MCHYUBOCTHU, TIOCTPOCHUC 1 05
BAPUALIMOHHOTO Psfia U BapUALMOHHOU
KpHBOW»
HacnencrBeHHast "BMEHYMBOCTb.
JlabopaTtopHnas pabota Ne 7. «AHanu3

29 MyTalUH y Ip030(HIIbl Ha TOTOBBIX 1 0.5
MHUKpOTIpEriapaTax»

30 I'eHeTnka yeoBeka 1
PeseprubIit ypok. O6001IEHNE TIO TEME

31 «HacnencTBeHHOCTh B H3MEHUYHUBOCTH 1
OpPraHU3MOB»

32 Cenekmus Kak HayKa M TIpOIece 1
MeTo1bl ¥ JTOCTUKEHUS CENEKIUN

33 pacTeHuii U KUBOTHBIX 1
buoTtexHonorus kak oTpacib

34 MIPOU3BOJICTBA 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 4




11 KJIACC

KoaudecTBO 4acoB

Ne i/ Tema ypoka KonTtpoibHbie IIpakTHyeckue
Bcero
padoThI padoThI
1 DBOJIIOLUS U METObI €€ U3yUEHHUSI 1
) HcTopust pa3BuTHS MpeaCTaBICHUNA 00 1
HBOJTIOIIUHT
3 MWuKpO3BOTIOIHS 1
[Momymnsiust Kak >7eMEeHTapHas eIUHUIA
BH/1a U ABoJtonnu. JlabopaTopHas pabora
4 1 0.5
Ne 1 «CpaBHeHUE BHUJIOB o
MOP(OJIOTrHIECKOMY KPUTEPHIOH»
. JIBuoKymiue cuisl (3IeMEeHTapHbIe 1
(haKkTOpBI) IBOITIOIIUN
6 EcrectBennsiii 0TO0Op 1 €10 GOPMBI 1
Pe3ynbratel sBoIOIUY:
MIPUCTIOCOOIEHHOCTh OPraHU3MOB U
BH1000pazoBanue. JlaboparopHas padota
7 Ne 2 «Onncanue npucrnoco6IeHHOCTH 1 0.5
Oopranu3Ma 1 €€ OTHOCUTEILHOTO
Xapakrepa»
8 HampaBneHnus 1 myTH MaKkpoOdSBOIIOIHIH 1
9 HeobpaTtumocTs 3BomONINN 1




Hcropus xu3Hu Ha 3emiie U METObI €€

10 W3YYCHUS
I'amoTe3b! MPOUCXOKICHMS )KU3HH Ha

11
3emiie

19 PazButue xxu3HM Ha 3emMIie 1o Ipam U
nepuoaam
OCHOBHBIE ATAITBI 3BOJIOIIUU
PaCTHTEIHLHOTO W KUBOTHOTO MUDA.

13 [IpakTnueckas padora Ne 1 «M3yuenue 05
HCKOIIaeMbIX OCTATKOB PACTCHUH H
KUBOTHBIX B KOJUICKITHSIX)

14 CoBpemeHHast cucTeMa OpraHnYecKoro
Mupa

15 DBOJTIOIHS YeJI0OBEKa (aHTPOTIOTEHE3)
JBwxymue cuitbl (hakTopsbl)

16 aHTpOIOreHe3a

17 OcHOBHBIE CTa/IMU 3BOJIIOLUHU YEJIOBEKa

18 UYenoBeueckue pachl U MPUPOTHBIE
a/IarTaluy 4eJoBeKa
PesepBHblit ypok. O6001IeHHE 110 TEME

19 «Bo3HUKHOBEHUE U pa3BUTHE )KU3HU Ha
3emie»

20 DKoJIorus Kak HayKa




Cpenbl 0OUTaHUS U SKOJIOTHYECKUE

21 (baxTopsI
Abunotnueckue pakropsl. JlaboparopHas
pabota Ne 3. «Mopdooruaeckue
0COOEHHOCTH PaCTEHUI U3 Pa3HBIX MECT

22 oburanus». Jlaboparopuas padora Ne 4. 0.5
«BnusiHEE cBETa HA POCT M pa3BUTHE
YEpPEHKOB KOJIEyCa

23 buoTtnueckue GaxTopsl
OKOJIOTUYECKHE XapaKTEPUCTUKH
nonyssnud. [IpakTudeckas padora Ne 2

24 «IToICYET IIOTHOCTH MOMYJISILIMI PA3HBIX 0.5
BHJIOB PACTEHUI»

25 Coo0mecTBa OpraHu3MoB — OHUOIIEHO3

26 DKOJIOTHYECKHE CUCTEMBI (3KOCHCTEMBI)
OcHoOBHBIE TIOKa3aTeNIN YKOCUCTEMBI.

27 Okosnorudeckue nupamuasl. CBoiicTBa
skocucteM. CyKieccus

28 [IpupoaHbIE YIKOCUCTEMBI

29 AHTPOTIOT€HHBIE YKOCUCTEMBI
buocdepa — rinobdanpHas s3kocucTeMa

30
3emun

31 3aKOHOMEPHOCTH CYIIECTBOBAHMS
o6uocdepsl

32 YenoseuecTBo B Onochepe 3emiu




CocyuiecTBoBaHHE NPUPOABI U
33 YeJI0BeUeCTBa 1
PesepBHbIit ypok. O000IICHHE TEMBI
34 «Coo01iecTBa 1 SKOJIOTUIECKUE CHCTEMBD) 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2.5




YYEBHO-METOANUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1S1 YYEHUKA

1.  buonorus, 10 kinacc/ Ilaceunuk B.B., Kamenckuii A.A., Py6rioB A.M. u
np.; [on penakuueit [laceunnka B.B. Akiinonepuoe o6miectBo «M3marenbeTBo
«ITpocsemienue»
2.  bwuonorus, 11 kmacc/ [laceunux B.B., Kamenckuit A.A., Pyouos A.M. u
np.; [ox penakuueit [laceunuka B.B. AkinonepHoe o0miectBo «M3marenbeTBo
«ITpocsemienue»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

1.  bwuonorus, 10 kmacc/ Ilaceunuk B.B., Kamenckuii A.A., Py6rioB A.M. u
np.; [on penakuueit [laceunuka B.B. Akinonepuoe o61miectBo «M3marenbeTBo
«IIpocemenue»
2.  bwonorwus, 11 kmacc/ Ilaceunux B.B., Kamenckuit A.A., Pyonos A.M. u
np.; [ox penakuueit [laceunnka B.B. AkiinonepHoe obmectBo «M3aaTenbcTBO
«IIpocemenue»

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

https://myschool.edu.ru/
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