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HOACHUTEJIBHAS 3AIINCKA

[Ipu pazpaboTke mporpaMmbl MO OUOJIOTUU TEOPETHUUYECKYIO OCHOBY IS
ompenesieHus] MOAX00B K (GOPMUPOBAHUIO COJEpKaHUsI yueOHOro mpeamera
«buonorus» cocrtaBunu: KoHUenTyaubHble mnojoxenus OIOC COO o
B3aUMOOOYCIIOBJIGHHOCTU LIE€NIel, COAEpKaHUs, pE3yJbTaTOB OOy4YeHUs U
TpeOOBaHUN K YpPOBHIO MOATOTOBKH BBIMTYCKHUKOB, TMOJIOKEHUS 00 OOIIMX
HEeIsSX W TMPUHIMINAX, XapaKTePU3YIOIIMX COBPEMEHHOE COCTOSHHE CHUCTEMBbI
cpeaHero oo6bmiero o6OpasoBanus B Poccuiickoit ®enepanuu, a Takxke
MOJIOXKEHUS O creruduke OUoIoruu, €€ 3HaueHU! B TIO3HAHUU KUBOU MPUPOIBI
U o0eclieueHUH CYIIECTBOBAaHMS uejoBedeckoro oobmecTBa. CoryiacHo
HA3BAaHHBIM TMOJOXKEHUSIM, OIpeJeiIeHbl OCHOBHBIC (YHKIIUU MPOTPAMMBI IO
Ouosioruu u e€ CTPyKTypa.

[Iporpamma 1o Owonornu JaéT TpeACTaBICHUWE O IEeiax, 00 oOrei
cTpaTeruu OOY4YEHHUs, BOCIUTAHHMS W PA3BUTHS OOYYAIOIIUXCS CPEICTBAMU
yueOHoro mnpeaMera «buonorus», ompeaessieT o00s3aTebHOE MPEIMETHOE
collepKaHHe, €ro CTPYKTypY, paclpeiesieHne Mo pas3ieaM U TeMaMm,
PEKOMEHyeMYI0 TMOCJIeIOBATEIbHOCTh H3Y4YeHHs Y4eOHOro wmarepuaia ¢
y4€TOM  MEXIPEAMETHBIX W BHYTPHUIIPEIMETHBIX  CBsI3€W,  JIOTHUKH
00pa3oBaTeIBLHOTO MPOIECCa, BO3PACTHBIX 0COOCHHOCTEN 00YyYarOITNXCS.

B nporpaMmme mno OWONOrMM TakKe YYMTHIBAIOTCS TpeOOBaHUA K
IUTAHUPYEMBIM JTMYHOCTHBIM, METaNpeAMETHBIM U MPEAMETHBIM pPE3yJibTaTaM
oOydeHus B (GOPMUPOBAaHWM OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIIHLHOM
NEATeIIbHOCTH/YUEOHBIX JTEeWCTBUN OOYyJaromUXCsS IO OCBOCHHUIO COJIECPKAHUS
OMOJIOTMYECKOTO 00pa30BaHMS.

B mporpamme mo Owomormm (10-11 xmaccel, ©6a30BbIii  YpOBEHB)
peann30BaH TMPHUHIUIT TPEEMCTBEHHOCTH B HM3yUY€HHMHM OHWOJOTWHU, Onaromaps
YyeMy B HEW MpOCMATpPUBAETCS HAMPaBICHHOCTh HAa pa3BUTHE 3HAHHM,
CBSA3aHHBIX C (OPMHUPOBAHHEM ECTECTBEHHO-HAYYHOTO MHPOBO33PEHHSI,
IIEHHOCTHBIX  OpPUEHTAllMid  JIMYHOCTH,  DKOJIOTMYECKOTO0  MBIIUICHHUS,
MpEACTAaBICHU O 3J0pOBOM o00pa3e KU3HM U OEpeKHbIM OTHOUIEHHEM K
OKpyKaromier npupogHor cpene. Iloatomy Hapsaay ¢ U3y4YECHUEM
0OIIEOMOIOTUYECKUX TEOPUH, a Tak)Ke 3HAHWUN O CTPOCHHUH JKHBBIX CHUCTEM
pPa3HOr0 paHra M CYIIHOCTH OCHOBHBIX NPOTEKAIOIIMX B HUX MPOILIECCOB B
mporpaMme 1o OWOJIOTUH yNETEHO BHUMAHHUE HWCIIOIB30BAHUIO TOJYYCHHBIX
3HAHWH B TIOBCETHEBHOW KU3HHM JIJIS1 PEIICHUS MPUKIIATHBIX 3371a4, B TOM YHUCJIC:



NpoUIAKTUKMA  HACIEACTBEHHBIX  3a00JE€BaHUU  4YEIOBEKa,  MEJIUKO-
T€HETUYECKOTO KOHCYJIbTUPOBAHUSI, 000CHOBaHMUS AKOJIOTUYECKHU
1[€J1eCO00pa3HOro MOBEAEHUS B OKpYXKalolled NpUPOAHON cpele, aHalu3a
BIIUSHUS XO3SMCTBEHHOMN JEATEILHOCTH YEJIOBEKAa Ha COCTOSIHUE MPUPOAHBIX U
HUCKYCCTBEHHBIX  JKOCHUCTEM. YCHWICHHME BHUMAaHUS K  TPUKIAJIHOU
HalpaBJIECHHOCTH  y4eOHoro  mpeamera  «buonorus»  MPOJAUKTOBAHO
HEO0OXOIUMOCTHIO 00ECIIEUEHUs! YCIOBUM NI PEUICHUSI OJHON W3 aKTyaJlbHbIX
3a/lady IIKOJIbHOTO OMOJIOTMYECKOro o00pa3oBaHUs, KOTOpas Mpearnojaraer
dbopmupoBaHue y 00y4aronIuXcsi CIOCOOHOCTH aJallTUPOBATHCS K U3MEHEHUSIM
JTMHAMHUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MHPA.

buonorus Ha ypoBHE cpenHero o6iiero oOpa3oBaHUs 3aHUMAET BaXKHOE
Mecto. OHa obecnieunBaeT GOpMHUPOBAHUE Y OOYUAIOUTUXCS MPEJICTABICHUN O
HAy4YHOU KapTUHE MHpPA, PACIIMPSICT U 0000IIaeT 3HAHUS O )KUBOU Mpupoje, eé
OTJIMYUTENbHBIX MPU3HAKAX — YPOBHEBOW OpPTraHU3alMM U SBOJIOLMH, CO3AET
yCJIOBHS  JUIsi: TIO3HAHUST 3aKOHOB JKMBOW  TpUpoOnbl, (popMupoBaHuUs
(YHKIIMOHAJIBHOW TPAaMOTHOCTH, HABBIKOB 3J0POBOTO U 0Oe30macHoro oobpasa
KU3HU, DKOJIOTMYECKOrO0 MBIIUICHHS, IEHHOCTHOIO OTHOUIEHUS K KUBOM
PUPOJIE U YEIIOBEKY.

bonbmioe  3HaueHue  OMONOTHMA  HMMEET  Takke Uil pelleHus
BOCIHUTATENIbHBIX M Pa3BUBAIOIIMX 3aJlad CpeAaHero oOIiero ooOpa3oBaHMs,
conManu3anuu obyuvaromuxcs. M3yuenue OMoIoruud oOeCreyuBaeT YCIOBUS
LTSI dbopmupoBaHUs WHTEJUIEKTYaTbHBIX, KOMMYHUKAIIMOHHBIX U
WH(POPMAIIMOHHBIX ~ HABBIKOB, ACTETHYECKOM  KYIbTYpbI, CIOCOOCTBYET
UHTETpaAIMU OMOJIOTHUECKUX 3HAHUU C MPEJCTABICHUSAMHU U3 APYTHX YUCOHBIX
NpeIMeTOB, B YacTHOCTH, (Gu3uKu, Xumuu U Teorpaduu. HazpanHbie
MOJIOKEHHST O TIPeTHA3HAYCHUH y4eOHOTOo mpenmera «buoiorusy COCTaBWIH
OCHOBY JUIsl OTpPEJENICHHS TOAXOJ0B K OTOOpY W CTPYKTYPUPOBAHHIO €rO
coJiep KaHusl, MPEICTABJICHHOTO B POTPaMMe 110 OUOJIOTHH.

OTt60p comepkanus yueOHOro mpeameta «buonorus» Ha 6a30BOM ypOBHE
OCYIIECTBJIEH C TMO3HUIMHA KYJIbTYpPOCOOOpPA3HOTO MOAX0/a, B COOTBETCTBUU C
KOTOPBIM OOy4Yaromuecs: JOJKHbI OCBOMTH 3HAHUS M YMEHWS, 3HAUMMbIE MJIs
dbopMupoBaHus OOIIEH KyIbTYphl, OMPEICISIIONINE aJeKBATHOE TOBEICHUE
YeJ0BeKa B OKPY KaloIIel MPUPOTHON Cpesie, BOCTPEOOBaHHBIE B TTIOBCETHEBHOM
KU3HU U MPAKTHUECKOU nesrenbHocTH. Ocob00e MeCcTo B ATOW CHCTEME 3HAHUM
3aHUMAIOT  3JIEMEHTBl  COJEp)KaHMs, KOTOpbIE CIYXaT OCHOBOM  JJid
dbopMUpOBaHUSA TPEACTABICHUM O COBPEMEHHOM €CTeCTBEHHO-HAyYHOU



KApPTUHE MHUpPA U UEHHOCTHBIX OPUEHTALUAX JUYHOCTH, CHOCOOCTBYIOLIMX
ryMaHHU3aluu OMOJI0THYECKOro 00pa3oBaHMs.

CtpyKkTypupOoBaHHUE COJepKaHUs y4eOHOro Marepuaia B MNpOrpaMMe IO
OMOJIOTMM OCYILECTBICHO € Y4YETOM IPUOPUTETHOTO 3HAYEHUS 3HAHUU 00
OTJIUYUTENIbHBIX OCOOEHHOCTSIX KUBOM MPUPOJIbI, O €€ YPOBHEBOUW OpraHu3aluu
U SBOJIOUMU. B COOTBETCTBUM € 3TUM B CTPYKType Y4YeOHOro mpeaMera
«bHOJIOTUA» BBIAEIEHBI CIEAYIOLME COACpKaTeIbHbIe JIMHUN: «buosorus kak
Hayka. MeTopl HaydyHOro Mo3HaHus», «KieTka kak Ouonorudeckas cuctemMay,
«Opranu3m kak Owuosornyeckass cucreMma», «Cuctema M MHOroobdpasue
OpraHWYEeCKOr0 MHpPa», «OBOJIOLUSA KUBOW NPUPOABD», «IKOCUCTEMBI U
IIPUCYLIHE UM 3aKOHOMEPHOCTH.

[enp n3ydenus ydebHoro mpeamera «buosorus» Ha 6a30BOM ypoBHE —
OBJIaJICHUE OOYYalolMMHUCA 3HAHUSMH O CTPYKTYpPHO-()YHKIIMOHAJIBHOM
OpraHu3alliyd >KUBBIX CHCTEM pAa3HOTO paHra M MNpUOOpeTeHHue YyMEHUU
UCIIOJIb30BaTh 3TH 3HAHUS JJIs TPAMOTHBIX JCHCTBUN B OTHOILIEHWU OOBEKTOB
’KUBOM MPUPOJIBI M PELICHUS PA3IUYHbBIX )KU3HEHHBIX TPOOIIEM.

JlocTikeHne 1enu u3ydeHus ydeOHoro mnpeamera «buonorus» Ha
0a30BOM ypOBHE 00€CIIEUMBACTCS PELICHUEM CIIEAYIOIMIMX 3aa4:

OCBOEHHE 00YyYarolIMMHCS CUCTEMBbl 3HAaHUH O OMOJIOTMYECKUX TEOPHUsX,
YUECHHUAX, 3aKOHAX, 3aKOHOMEPHOCTAX, THUIIOTE3aX, IPaBWIAX, CIIyKAIIUX
OCHOBOM /1711 OPMUPOBAHUS MIPEICTABICHUN O €CTECTBEHHO-HAYYHON KapTHUHE
MHUpa, O METOJaX HAay4YHOro II03HaHUS, CTPOEHUH, MHOrooOpazuu Hu
OCOOECHHOCTSIX XUBBIX CHUCTEM pA3HOTO YPOBHS OpraHM3alliy, BbIJAIOLIUXCS
OTKPBITHUAX U COBPEMEHHBIX UCCIIEIOBAaHUSAX B OMOJIOTUY;

(GopMupoBaHue y 00y4aIOUINXCS MMO3HABATEIbHBIX, MHTENIEKTYAJIbHbBIX U
TBOPUYECKHX CIHOCOOHOCTEW B IPOLIECCE aHAIM3a JAHHBIX O IyTSAX Pa3BUTHS B
OMOJIOrMM HAaYYHBIX B3TJISI0B, UJEH U MOAXOJOB K U3YUYECHUIO )KMBBIX CHUCTEM
Pa3HOr0 YPOBHS OpPraHU3allNHY;

CTaHOBJIEHHE Y OOydaromuxcs oOmel KyabTyphl, (QYHKIHOHAIBHOM
IPaMOTHOCTH, pa3BUTHE YMEHHM OOBSICHATH M  OLIEHUBATH  SIBJICHUS
OKPYKAIOLIEro MHpa JKMBOM IPUPOABI HA OCHOBAaHWM 3HAHUM M OIBITA,
MOJIYYEHHBIX P U3yYEHUN OMOJIOTUN;

¢opmMupoBaHue y O0O0y4alOImMXCS YMEHUN WUIIOCTPUPOBATh 3HAYCHHE
OMONOrMYECKUX 3HAHWU B NMPAKTUUYECKON AEATEIbHOCTH YelIOBEKa, Pa3BUTUU
COBPEMEHHBIX MEUIIMHCKUX TEXHOJIOIMI U arpOOMOTEXHOJIOTUI;



BOCIIUTaHUE YOEKIEHHOCTU B BO3MOKHOCTH MO3HAHUS YEJIOBEKOM >KUBOM
MPUPOJIbI, HEOOXOJMMOCTH OEpEKHOrOo OTHOIIECHHS K HeH, COOMI0JeHUs
ATUYECKUX HOPM IPU MPOBEACHUH OUOJIOTUUECKUX HCCIIEOBaHUIA;

OCO3HAHHE LIEHHOCTU OMOJOTMYECKUX 3HAHUM ISl TOBBIIIEHUS YPOBHS
HKOJIOTUYECKON KYJIbTYpBI, 1J1s1 POPMUPOBAHUS HAYYHOTO MUPOBO33PEHMUS;

OpUMEHEHHE NPUOOPETEHHBIX 3HAHUM U YMEHHI B MOBCEIHEBHOM KU3HU
JUISL OLIEHKH IIOCJIEACTBUM CBOEH AEATEIBHOCTH 110 OTHOLIEHUIO K OKPY KAIOLIEH
cpene, COOCTBEHHOMY 3JI0pOBbIO, OOOCHOBaHME U COOJIOZEHUE MeEp
npouIakTUKU 3a00JeBaHU.

B cucreme cpennero oOmiero odpazoBanusi «buonorusi», uzydaemas Ha
0a30BOM YpOBHE, SIBJISIETCS 00A3aTENIbHBIM YUY€OHBIM MPEIMETOM, BXOSUIUM B
cocTaB npeaMeTHoU obnactu «EcTecTBEeHHO-HAYUYHBIE PEMETHI.

Jnst u3ydeHuss Ouonorud Ha 0a30BOM YpOBHE CpEIHEro OOIIero
oOpazoBanus oTBoauTcs 68 yacoB: B 10 kmacce — 34 yaca (1 yac B Hezneno), B
11 ximacce — 34 gaca (1 yac B Henelnto).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBs3b OMOJIOTHUU ¢ OOLIECTBEHHBIMH, TEXHUUECKUMU
U JPYTMMH €CTECTBEHHBIMH HayKamH, (uiocopuen, ITHKOH, 3CTETUKOU U
npaBoM. Ponb Ouonorun B OpMUpPOBAaHMM COBPEMEHHON HAay4YHOW KapTHHBI
mupa. Cuctema OMOJIOTHYECKUX HAYK.

Metoasl mO3HAHUST JKUBOW TPUPOJLI (HAOMIOJEHUE, OSKCIEPUMEHT,
omHucaHue, HW3MEpPeHHe, Kiaccudukanus, MOJCIUPOBAHUE, CTATUCTHYECKAS
00paboTKa TaHHBIX ).

JdeMoHcTpanum:

[Toptpeter: Y. Hapsun, I'. Mengens, H. K. Konpsuos, JIx. Yorcon u ©.
Kpuk.

Tabnuiel 1 cxeMbl: «MeTobl MO3HAHUS KUBOUW MPUPOIBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

[Ipaktuueckas padora Ne 1. «Mcmonb3oBaHue pazIUYHBIX METOJIOB IMPH
U3YYEHUH OUOJIOTHYECKUX OOBEKTOBY.

Tema 2. 7)KuBble cUCTEMBbI U UX OPraHU3AIUSA.

XKusbie cucrembl (OMOCHMCTEMBI) KaK MpPEIMET HU3YYEHHS] OWOJIOTHH.
OTnnune )XKUBBIX CUCTEM OT HEOPTraHUYECKON IPUPOIBI.

CpoiicTBa OmocucteM MW HUX paszHooOpasue. YPOBHH OpraHU3allud
OMOCHCTEM: MOJICKYJSApHBIN, KIETOYHBIH, TKAHEBbI, OpraHU3MEHHBIMH,
MOMYJIAIMOHHO-BUIOBOM, 3KOCHUCTEMHBIN (6MOreoIeHOTHICCKUM ),
OumochepHbIii.

JdemoncTpanum:

Tabmuuet u  cxembl: «OCHOBHBIE TIPH3HAKH OJKU3HH», «YPOBHU
OpraHu3aluu )KUBOU IIPUPOIBI».

O6opynoBanue: mojaenb Mojekyisl JITHK.

Tema 3. XumMH4YeCKHM COCTaB U CTPOEHHE KJIETKH.

XUMUYECKUNA COCTAB KIIETKH. XUMHUYECKHE JIEMEHTBI: MAKPOAJIEMEHTHI,
MHKPO3JIEMEHTBL. BOJ1a 1 MUHEpaIbHBIE BEIIECTBA.

OyHKIMKM BOABI M MHUHEpaJbHBIX BelIeCTB B KieTke. llomnmep:kanue
OCMOTHYECKOT0 OanaHca.

benku. CoctaB u cTpoeHune 0eIKOB. AMUHOKHUCIIOTHI — MOHOMEPHI OEIIKOB.
He3zamenumble W 3aMEHUMBIE aAMHHOKHCIIOTBI. AMHUHOKHCIIOTHBIM COCTaB.



VYPOBHU CTPYKTYpbI OEIKOBOM MOJIEKYbI (IEpBUYHAS, BTOPUYHAS, TPETUYHAS U
YeTBEpTUYHAsA CTPYKTypa). XHMHUYECKHE CBOMcTBa OelKoB. buonornueckue
(yHKIUU OENKOB.

®depmeHThl — Ouonorndeckue katanuzatopel. CTpoeHue ¢depMeHTa:
aKTUBHBIA LEHTp, cyOcTpatHas crneuu@uuyHoctb. Kodepmentsl. ButamuHsbl.
Otnuuus pepMEHTOB OT HEOPTaHUUYECKUX KaTalIn3aTOPOB.

VYrneBoabl: MoHOcaxapuabl (TJIOKo3a, pubo3a u  Je30Kcupud03a),
aucaxapuibl (caxaposa, JIaKTO3a) W TMOJUcaxapuibl (Kpaxmall, TJIMKOIEH,
HesuTo03a). buonorndeckue GyHKUMU YTIE€BOAOB.

Jlunuapl: TpUrIUMuepuabl, ¢GocPoaUnuabl, cTepouasl. [ uapodubHO-
ruapodoOHbie cBoiicTBa. buonornueckue ¢yHkuun aunuaoB. CpaBHEHHE
yIJI€BO/IOB, OEIKOB U JIMMUIOB KaK UCTOUHUKOB SHEPTUHU.

Hyxkneunossie xucnorsl: JHK u PHK. Hykmeoruasl — MoHOMeEpSI
HyKJIenHOBbIX KUCHOT. Ctpoenue u ¢ynkuuu JJHK. Crpoenne u dyHkuun
PHK. Buast PHK. AT®: ctpoenue u QpyHKIUH.

Hutonorns — Hayka o kierke. KierouHas teopuss — IpuMep
B3aMMOJICUCTBUS e U (PAKTOB B HAYYHOM MO3HAHWU. MeETONbl U3y4YeHHUS
KJIETKH.

Krnerka kak menoctHas >kuBasi cucreMa. OOIMe TNPU3HAKK KIIETOK:
3aMKHYyTasi HapykHas MmemOpana, monekynbl JJHK kak renernyeckuii ammapar,
cUCTeMa CUHTe3a Oelka.

Tunbl KJIETOK: JyKapuoTHYecKass W MpokapuoTuyeckas. OcobeHHocTH
CTpOeHUs IpoKapuoTHUecKkoil kietku. Kinerounast crenka Oakrepuit. CTpoeHue
AYKapUOTUYECKOU KIETKH. OCHOBHBIE OTJIMYUS PACTUTENBHOUN, KUBOTHOU U
IpUOHON KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPbl KJIETOK — KIIETOYHAs CTEHKA, TIITUKOKAJIUKC,
ux (yskmuu. [lnasmatndeckas MemOpaHa, e€ CBOWCTBA HW  (PYHKIUH.
Huronnasma u e€ opranouasl. OgHomemOpanHbie opraHoubl kietku: JIIC,
anmapat [onbmku, nu3ocoMbl. I[lonyaBTOHOMHBIE OPraHOWIBI  KIIETKU:
MUTOXOHJPHUH, MIacThAbl. [IpoucxoxkaeHne MUTOXOHIAPUM M IuTacTUA. Bubl
mwiactu. HemeMOpaHHble OpraHonbl KJIETKH: pUOOCOMBI, KIETOYHBIM LIEHTD,
LIEHTPUOJIH, PECHUYKH, KI'YTUKU. DYHKIIMK OPraHOUAO0B KIETKU. BKiltoueHusl.

SAnpo — perynsaTopHslil HeHTp KieTkd. CTpoeHue sapa: sjaepHas 000JI04Ka,
KapuoIlJia3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcOpT BENIECTB B KIETKE.

JdeMoHcTpanum:



[Toptpetsr: A. JleBenryk, P. I'yk, T. [lIBann, M. Illneiinen, P. Bupxos,
Jx. Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®pankinun, K. M. bap.

Juarpammel:  «PacnpeneneHue XUMHUYECKUX DJIEMEHTOB B  HEXUBOU
npuponae», «PacnpeneneHne XuMHUYECKUX 3JIEMEHTOB B )KUBOM MIPUPOIE».

Tabmuipl u cxemsl: «llepuonuueckas TabauIa XUMUUECKUX AIIEMEHTOBY,
«CTpoeHue MOJEKYJIbl BOABIY, «buocuHTes Oenka», «CTpOeHHE MOJIEKYIbI
oenkay», «Ctpoenue pepmentay, «Hyknennossie kucinotsl. JJHK», «Ctpoenue
Monekyibl  AT®», «CTpoeHue »IyKapuoTHUYECKON KIEeTKH», «CTpoeHue
KUBOTHOM  KIeTKW», «CTpOEHHE pacTUTENIbHON KIeTkn», «CTpoeHue
NPOKAPUOTHYECKON  KIETKW», «CTpoeHue sapa KIETKHW», «YTIIEBOIbI»,
«JInmaaery.

O6opynoBaHuEe: CBETOBOW MHUKPOCKOI, OOOpYAOBaHUE Jis MPOBEICHUS
HAOIIOJICHUI, W3MEPEHUMN, IKCIEPUMEHTOB, MHUKpOMpenapaThl PacTUTEIbHBIX,
KUBOTHBIX M OaKTEpUATBHBIX KJIETOK.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

JlaGoparopHass pabora Ne 1. «/3yueHue KaTaIMTHYECKONW AKTHUBHOCTHU
bepMeHTOB (Ha MpUMepe aMUIIa3bl WM KaTanas3bl)y.

JlaGoparopHast pabora No 2. «M3ydyeHue cTpoeHUs KIETOK pacTCHUH,
KUBOTHBIX U OAKTEPUId TTOJI MUKPOCKOTIOM Ha TOTOBBIX MHUKpOIIpenapaTax u ux
OMHUCAHUE.

Tema 4. ’KnzneneaTeJJbHOCTL KJIETKH.

OOMeH BelecTB, WM MeTab0IM3M. ACCUMUIAIINS (TUTACTHYECKUM OOMEH)
U JUCCUMWISINS (PHEPreTHUYeCKuii 00OMEH) — JIB€ CTOPOHBI €MHOIO IMpoIlecca
MeTtabonu3ma. Poib 3aKOHOB COXpaHEHHUS! BEIIECTB M DPHEPTUM B MOHUMAHUU
MeTaboIu3Ma.

Tuner oOMmeHa BemiecTB: aBTOTpPOHBIHN U  TerepoTpodHbIA. Ponb
¢dbepMeHTOB B 0OOMEHE BEIIECTB U MPEBPAIEHUN YHEPTUHN B KIIETKE.

®orocunte3. CBetoBass u TeMmHOBas ¢a3bl ¢GoTocuHTe3a. Peakiuu
doTocunTe3a. DPdekTuBHOCTh (oOTOCHHTE3a. 3HaueHHe (OTOCHHTE3a IS
XKU3HU Ha 3emsie. BiumsHue ycnoBuil cpenbl Ha (DOTOCHHTE3 M CIIOCOOBI
MOBBIIIEHUS €T0 TPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMocHHTe3. XEMOCHHTE3UpYIoIue OakTepuu. 3HAUYCHHE XEMOCHHTE3a
JUTA )KU3HHU Ha 3eMiie.

DHepreTuyeckuii 0OMeH B kieTke. PaciienyieHue BelecTB, BbIACICHUE U
AKKyMYJIIMPOBAHUE OJHEPTHUM B KJIETKE. OJTalbl JYHEPreTHUYECKOro OOMeEHa.
I'mukonu3. bpoxeHnne u ero Buabl. KUCIOpOIHOE OKUCIEHHE, WIH KIETOYHOE



JbIXaHUE. OkucnurtenbHOE dbochopunupoBanue. D¢ dHeKTUBHOCTD
HHEPreTUYeCcKoro oOMeHa.

Peakiun matpuuyHoro cuHte3a. I'enetmueckass uHpopmanus u JHK.
Peanuzanusa renernueckoil mHpopmanuu B kieTke. ['eHeTHUYeCKUil KOJ U ero
corictBa. Tpanckpunuuss — wmatpuuHblii cuHre3 PHK. Tpancmsamus —
OuocunTe3 Oenka. Jrtanbl TpaHchaanuu. KoaupoBanue amuHOKuUcIOT. Poib
pubocoM B OMocHuHTE3€E OelKa.

Hexnerounsie hopmbl xxu3nu — BUpychl. ctopust oTkpeiTHst BUpycoB (/.
N. UBanoBckuit). OCOOEHHOCTH CTPOCHUS M J>KU3HCHHOTO IMKJIA BHUPYCOB.
bakrepuodaru. bone3Hu pacTeHui, >XKUBOTHBIX W YEJIOBEKA, BBI3LIBAEMBbIC
Bupycamu. Bupyc ummynoneduiura yenoseka (BUY) — Bo36ynurens CIINda.
OO6OpaTtHast  TpaHCKpuWILIMs, peBepTraza ©  uHTerpasa. I[Ipodunakrtuka
pacrpoCTpaHeHUs] BUPYCHBIX 3a00JICBAHUIA.

JdeMoHcTpanum:

IToptpetsi: H. K. Konbuos, /I. . UBanosckuii, K. A. Tumupsizes.

Tabmuipl u cxeMbl: « Tunel nutanusy, «Metabomu3zmy», «MUTOXOHIPUSY,
«HepreTuyecKkuii 0oMen», «Xioporact», «Dotocuntesy, «Ctpoenue JJHK»,
«CTtpoenne U (QPyHKIIMOHHpOBaHUE TreHa», «CuHTe3 Oenka», «l eHeTHyecKui
kom», «Bupycw», «baktepuodarn», «CTpoeHHE M KU3HEHHBIM LUK BUpYca
CII1/la, 6akrepuodaray, «Pemmmkanus JTHK.

O6opynoBaHue: MOJIEJIN-aIUINKAIIIN «YnBoeHue JHK u
TpaHCKpuniusa», «buocunte3 6enka», «CTpoeHHE KIETKU», MOJEIb CTPYKTYPHI
JIHK.

Tema 5. Pa3MHokeHMe M MHAUBUYAJIbHOE PA3BUTHE OPTaHU3MOB.

Kierounslii 1ukiI, WM >KU3HEHHBIW UK KiIeTku. MHTepdaza u MuTo3.
[Ipoueccrl, mpoTekaromue B uHTepdaze. Perumkanus — peakiuss MaTpUIHOTO
cunte3a JHK. Ctpoenne xpomocoMm. XpOMOCOMHBIM Ha0Op — KapHOTHII.
JIMIuionaHelidi W TaIIOWAHBIA ~ XPOMOCOMHBIE  HAOOpBL.  XPOMATHIBI.
[{uTosornueckue OCHOBBI PAa3MHOKEHUSI W HWHIMBUIAYAJIbHOIO PAa3BUTHUSA
OpPraHu3MOB.

Henenue knetku — muto3. Craaun mutosa. [Iponeccel, npoucxoasime Ha
Pa3HbIX CTAAUAX MUTO3a. bHOJOTMYECKUI CMBICII MUTO3A.

[Iporpammupyemasi ruOeNb KJIETKA — aromnTo3.

@opMbI  pa3MHOXKEHUS OpPraHU3MOB: O€cCIoioe © TMOoJIoOBOE. Bus
0ecroyioro  pa3MHOXKEHHUsSI:  JIeJIEHWE HaJBOE€, IOYKOBAaHUE OJHO- W



MHOTOKJIETOYHBIX, CIopooOpa3oBaHue, BEr€TaTUBHOE Pa3MHOKEHHUE.
HckyccTBEHHOE KIIOHUPOBAHUE OPTAaHU3MOB, €I0 3HAUYCHUE ISl CENICKIIUH.

[TonoBoe pasMHOXkKEHUE, €TO OTINYHUS OT OECIIOJIOrO.

Meito3. Cranuu Mmeito3a. IIpoieccel, npoucxoasiue Ha CTAAUSAX MENHO03a.
IToBenenue xpomocom B Meio3e. KpoccuHrosep. buomoruyeckuii CMbICH U
3HA4YCHUE MEN03a.

'amerorenes — mporecc 00pa3oBaHUS TMOJOBBIX KJIETOK Y >KUBOTHBIX.
[TonoBeIe Kemne3bl: CeMEHHUKHU U sUYHUKUA. OOpa3oBaHUE U Pa3BUTUE MOJOBBIX
KJIETOK — ramMeT (CrepMaTo30uj, SUIEKIIeTKa) — CIEPMATOTeHE3 M OBOTI'CHE3.
Oco0OeHHOCTH CTPOCHHS SUIEKICTOK U CrepMaro3ouioB. OIiog0TBOPEHHE.
ITaprenorenes.

NunuBuayanbHoe pa3Butue (OHTOreHE3). OMOpHUOHAIBLHOE pa3BUTHE
(amOpuorenes). Drarnbl SMOPUOHATBHOTO PA3BUTHS Y MIO3BOHOYHBIX JKUBOTHBIX:
npoOeHue, racTpyssiius, opraHorenes3. [loctamOpuonanbHoe pa3Butue. Turbl
MOCTAIMOPHOHAIIBHOTO PAa3BUTHS: MPSIMOE, HEempsiMoe (JIMYrMHO4YHOE). BnusHue
Cpeabl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CIOCOOHBIE BBI3BIBATH BPOXKIEHHbIE
YPOACTBA.

Poct u pa3Butue pacrennii. OHTOreHe3 LBETKOBOI'O PACTEHUS: CTPOCHUE
CEMEHH, CTAINH Pa3BUTHUA.

JdeMoHcTpanum:

Tabmuupel 1 cxembl: «DOpMBbI pa3MHOXKEHHS OPraHuU3MoOB», «JlBoiiHOE
OILUIOJOTBOPEHUE Yy IIBETKOBBIX pacTeHHi», «BereraruBHOE pa3MHOXKEHUE
pacreHuity, «Jlenenue kieTku Oaktepuity, «CTpoeHHE TIOJOBBIX KIETOKY,
«Ctpoenue xpomocombly, «Kinerounblii ukiny, «Pemukanus JJHK», «Mutos»,
«Meio3zy», «llpsamoe u HenpsiMoe pa3BUTHEY, «['aMETOreHe3 y MIIEKOTIUTAOIINX
U 4yenoBeka», «OCHOBHBIE CTaJIUA OHTOTEHE3A.

O6opynoBanue:  MHUKPOCKON,  MuKporpenaparbl  «CrepMaTto30uabl
MJICKOIIUTAIOLIErO», «SliekneTka wmiekonurtaroniero», «KapuokuHes B
KJIETKaX KOPEIIKA JIyKa», MarHUTHasi MOJEJb-alIIMKauus «/leneHne KIeTkm,
moxenb JIHK, Mmogens metadaznoit XpoMOCOMBI.

JlaGopaTopHble M IpaKTHYecKUe padoThbI:

JlaGoparopHast pabora Ne 3. «HaGmromerne MuTOo3a B KJIETKaxX KOHUYMKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKpOIIpenapaTaxy.

JlaGoparopras padota Ne 4. «M3ydeHne CTPOCHHS IOJOBBIX KICTOK Ha
FOTOBBIX MUKpPOIIpEenapaTaxy.

Tema 6. HacsieacTBeHHOCTh M H3MEHYUBOCTH OPTraHU3MOB.



IIpenmer m 3amaun re”Hetuku. HMcropus pasButus reHeTtuku. Poib
IUTOJIOTUA ¥ SMOPHUOJIOTUU B CTAHOBJICHUM T€HETUKH. Bkiaa poccuilckux u
3apyOCKHBIX  YYEHBIX B  pa3BUTHE TEHETUKU. MeTonbl  T'€HETUKH
(ruOpUIOIOTUYECKHUM,  IUTOTCHETUYECKUH,  MOJICKYJISIPHO-TEHETUUYECKUH).
OcCHOBHBIE TeHETHYECKUE OHATUS. [ eHeTuYeCcKasi CMMBOJIMKA, UCIIOJIb3yeMas B
CXeMax CKpEUIMBaHUM.

3aKOHOMEPHOCTM  HACIIEIOBaHUA  MPU3HAKOB, YCTAHOBJIEHHbIE [
Mennenem. MoHOTHOpHUIHOE CKpeluBaHue. 3aKOH €IUHO-00pa3usi THOPHUIOB
nepBoro mnokojeHus. IIpaBuino JOMHUHUPOBaHMS. 3aKOH pacIIeIUICHUS
npu3HakoB. ['unoreza ynctotel ramer. [1ojiHOE ¥ HEMOTHOE TOMUHUPOBAHHUE.

JurubpunHoe CKpemuBaHuWe. 3aKOH HE3aBUCHUMOIO  HACJICIOBAaHUS
npu3HakoB. [luToreHeTHYECKHE OCHOBBI  JUTHOPUIAHOTO  CKpEIIMBAHMUS.
AHanu3upymomee CKpEILIMBaHHUE. Hcnonb3zoBanue aHAJIU3UPYIOIIETO
CKpeIIMBaHUS JUIsl OTIPEICIICHHsI TEHOTUITA 0COOU.

CuerieHHOEe HaclienoBaHWe Tmpu3HakoB. Pabora T. Moprana 1o
CLUEIUICHHOMY HacjeJoBaHMI0 TeHOB. HapylieHue cienjeHuss Te€HOB B
pe3yabpTaTe KPOCCUHTOBEPA.

XpoMOCOMHasi TEOPHUS HACIEACTBEHHOCTH. | e HeTHUECKNE KapThl.

I'enetuka nosa. XpoMOCOMHOE OIpEAEIeHUE 1moia. AyTOCOMBI U MOJOBbIE
XpoMocoMbl. ['omorameTHble M reTeporaMeTHble opraHu3mbl. HaciepgoBaHue
IPU3HAKOB, CLEIUICHHBIX C TIOJIOM.

N3MeHYnBOCTS. Bunbt U3MEHYUBOCTH: HEHAaCJIEICTBCHHAs u
HacJeACTBeHHas. Poib cpeabl B HEHACHEICTBEHHOM  WM3MEHYHBOCTH.
XapakTepucTuka MOAU(UKAIIMOHHONW H3MEHYMBOCTH. BapHwarmoHHBIN psg |
BapualuuoHHas KpuBas. Hopma peakuuu npusHaka. KojaudyecTBeHHbIE U
KaueCTBEHHbIE MPU3HAKN W UX HOpMa peakiuu. CBoicTBa MOAMGMUKAIIMOHHON
M3MEHYHUBOCTH.

HacnenctBenHnasi, uiam reHOTUNNYECKAsA, U3MEHYMBOCTh. KomMOMHaTHBHAS
M3MEHYMBOCTh. Meio3 U TOJOBOM TpollecC — OCHOBAa KOMOWHATHBHOMN
W3MEHYMBOCTUA. MyTanMoHHas W3MEHYHBOCTh. Kiaccudukamus MyTaluii:
TE€HHbIC, XPOMOCOMHBIE, TE€HOMHbIE. YacroTa ¥ NPUYKMHBI MYyTalHM.
MyTtarennble (QakTopbl. 3aKOH TOMOJOTHMYECKUX PSAJIOB B HACJIEIACTBEHHOMU
n3MmenunBoctu H. 1. BaBuiosa.

Bresnepnas HacneACTBEHHOCTh U N3MEHYUBOCT.

I'enernka udenoBeka. Kapuorun yenoBeka. OCHOBHBIE METOJbI T€HETUKH
YEJI0BEKa: reHeajJorunuecKui, OJIM3HEIIOBBIN, LIUTOTCHETUYECKUIA,



OMOXMMUYECKUH, MOJIEKYIsIpHO-TeHeTuYecKuid. COBpEMEHHOE OIpeeIIeHHE
TE€HOTUIIA: MOJJHOTEHOMHOE CEKBEHUPOBAHUE, TCHOTUIIMPOBAHUE, B TOM YHUCIIE C
noMoimpio IIIIP-ananmm3a. HacnencTtBeHnHblie 3a0ojieBaHUs YeOBEKa: T'EHHBIC
0oJie3HU, OOJIE3HU C HACJIEACTBEHHON MPEAPACTION0KEHHOCTHIO, XPOMOCOMHBIE
oone3nu. ComaTuyeckue U TeHepaTuBHbIe MyTanuu. CTBOJIOBBIE KIETKH.
[TpuHuuBl 310pOBOro 00pas3a KU3HU, TUATHOCTUKU, MPO(UIAKTUKYI U JICUCHUS
reHeTUYeCKUX 00se3He. MeuKo-reHeTuueCKOe KOHCYJIbTUPOBAHUE. 3HAUCHHE
MEIMIIMHCKON TE€HETUKHM B TMPEAOTBPAIICHUM U JICUEHUU TE€HETUUYECKUX
3a00sieBaHU YeIoBeKa.

JdeMoHcTpanum:

IToptpetsl: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepuxos, H. B.
Tumodeen-Pecorckuii, H. 1. BaBuios.

Tabmumer w  cxembl: «MOHOTMOPUAHOE  CKpEIIUBAaHUE U  €T0
[IUTOT€HETUYECKasi OCHOBa», «3aKOH PACHICIJIEHUS] M €r0 LMUTOTCHETHYecKas
OCHOBa», «3aKOH YHCTOTBI TramMeT», «JurubpumaHOoe  CKpEIIUBaHHEY,
«lluTomoruyeckne OCHOBBI  JUTHOPUIHOTO  CKpeIHIuBaHus», «Meio3,
«B3aumoneiicTBue ajuIeNbHBIX TE€HOB», «l'€HeTHYecKue KapThl pacTEHUM,
KUBOTHBIX U YeJIOBEKa», «l'€HeTHKa moja», «3aKOHOMEPHOCTH HaCJIEIOBaHUs,
CUEIJIEHHOTO0 ¢ TmojoMm», «KapuoTumbl 4YenoBeKa M IKUBOTHBIX», «Buabl
U3MEHUYMBOCTHY, «MoaudukamoHHas U3MEeHYUBOCThY, «Hacnenosanue pesyc-
dakropa», «I'eHeTuka rpymi KpoBu», «MyTalmoHHasi K3MEHYUBOCTHY.

O6opynoBanue: MoJenu-anruiukanuu «MOHOTHOPUIHOE CKPEIIMBAHUE,
«Henomnoe pomuuupoBaHue», «JurnbpumgHoe ckpemniuBanue», «llepexpéct
XpOMOCOM», MUKPOCKON M MuKpormpenapaT «Jpozoduna» (Hopma, myTtanuu
(bopMBI KPBIIILEB M OKPACKH TeJia), TepOapuii «I'opoxX MoceBHOM.

JlabopaTopHble H NpaKkTH4YecKHe padoThI:

Jlabopatopnas padota Ne 5. «M3ydenue pe3yiabTaTOB MOHOTHOPUIHOTO U
TUTHOPUIHOTO CKPEIIMBAHUS Y APO30(UITBI HA TOTOBBIX MUKPOIIPENapaTaxy.

JlaGoparopHass pabora Ne 6. «l3yuenne mMoaMQpUKAITMOHHOMN
M3MEHYHMBOCTH, IOCTPOCHUE BAPUALIMOHHOT'O PSAZIa U BAPUALMOHHON KPUBOM.

Jlabopatopnas pabora Ne 7. « AHanu3 MyTanuii y 1po30¢puiIsl Ha TOTOBBIX
MHUKPOTIpEnapaTax».

[Ipaktuueckast padora Ne 2. «CocTaBieHHE M aHAIU3 POJOCIOBHBIX
YEJI0BEKaY.

Tema 7. Cenekuust opranuzmMoB. OCHOBbI 0MOTEXHOJIOTHH.



Cenexknuus Kak HayKa U IMPOLECC. 3apOKIACHUE CEIEKLINHA U TOMECTUKALM.
Yuenue H. WM. BaBwioBa 0 1EHTpax NPOUCXOXKICHUS U MHOrooopasus
KYyJbTYPHBIX pacTeHHH. LIeHTpbI MPOUCXOKAECHNS JOMAIIHUX KUBOTHBIX. COpT,
IOpOJIa, TAMM.

CoBpeMeHHbIe METO/IbI CeNIeKIIMU. MaccoBbIil 1 UHAWBUYAbHBINA OTOOPHI
B CEJIEKIMU PACTEHHUI U >KMBOTHBIX. OUEHKA 3KCTepbepa. BIM3KkopoIcCTBEHHOE
ckpemBanue — UHOpuAuHT. Yucras nuHusg. CKpeuMBaHUE YHCTHIX JIMHUM.
['erepo3uc, nnu rubpuanas cuia. HepoacTBeHHOe CKpeluBaHue — ayTOpPHUIUHT.
Otnanénnas rulOpuausanus u e€ ycnexu. VICKycCTBEeHHBIM MyTareHes u
NOJIyYEHUE TMOIUIIONIO0B. JIOCTHIKEHMSI CENIEKIMM PACTEHUU, JKUBOTHBIX U
MUKPOOPTraHU3MOB.

buorexHonorus Kak orpacib IPOU3BOACTBA. ['€HHAs MHXKEHepus. DTarlbl
co3ganusi pekomOunantHoit JIHK u Ttpancrennsix opranu3zmoB. Kietounas
uHxeHepus. KnetouHble  KyabTypbl. MHKPOKIOHAIBHOE  pPa3MHOXKEHUE
pacteHuil. KilOHHpOBaHHE BBICOKONPOAYKTUBHBIX CEIBCKOXO3IUCTBEHHBIX
OpraHu3MOB. OJKOJOrM4YecKkue u atuyeckue mpodiembl. MO — reHeTudecku
MOJIU(PUITIPOBAHHBIE OPTaHU3MBI.

JlemoHcTpanuu:

[Toptpetsr: H. 1. Basuiio, . B. Muuypun, I'. JI. Kapneuenko, M. @.
HBaHOB.

Tabnmuupel u cxembl: kapta «LIeHTpBHI TPOUCXOXKIEHUS U MHOT00Opa3us
KyJIbTYpHBIX pacTeHuin», «llopoasl moMamHMX KUBOTHBIX», «Copra
KyJIbTYPHBIX pacTeHuit», «OtnanéHHas rudbpuauzanus», «PaboTel akamemuka
M. ®. UBanoBay, «Ilomumnongus», «O0beKTbl OMOTEXHOJIOTUNY, «KieTouHbie
KyJbTYpbl W KIOHHpOBaHuE», «KOHCTpyHpoBaHME U TIEPEHOC T'EHOB,
XpOMOCOM.

ObopynoBaHue: MyJSDKM IUIOAOB M KOPHEIJIONOB JTUKUX (opM U
KyJIbTYpPHBIX COPTOB pacTeHuil, repoapuii «CenbCKOX035UCTBEHHbBIE PACTCHUS.

JlabopaTopHble U MpakTH4YecKHe PadoThI:

Okckypenss «OCHOBHBIE METOJbBI M JOCTMIKEHHS CEJIEKLIUU PAcTeHU U
KUBOTHBIX  (HA  CEJIEKIMOHHYIO  CTaHLMIO, IIJIEMEHHYIO depmy,
COPTOMCIBITATENbHBIA yY4acTOK, B TEINIMYHOE XO3SICTBO, J1a0OPATOPHUIO
arpOyYHHBEPCUTETA WM HAYYHOT'O LIEHTPA)».

11 KIIACC

Tema 1. DBoIOLIMOHHAA OHOJIOTHA.



[IpennochliKu BO3ZHUKHOBEHUSI 3BOJIOIMOHHON TEOPUHU. DBOJIOLIMOHHAS
Teopus U €€ MecTo B OMOJoruu. BiinsiHUEe 3BONIOIMOHHON TEOPUU HA Pa3BUTHE
OMOJIOTUU U APYTUX HAYK.

CBugerenbcTBa 3BONONMU. [lameoHTONOrMYECKUE: MOCIEN0BATEILHOCTD
MOSIBJICHUSI BUJIOB B TMaJICOHTOJIOTMYECKON JIETOMHUCH, TEPEeXOAHbIe (HOPMBI.
buoreorpadguueckue: cxXoAcTBO U paznuuue ¢GayH U (QIOp MaTEepUKOB H
OCTpPOBOB.

OMOpUOIOTUYECKHUE: CXOJCTBA W Pa3Iu4usi 3MOPHOHOB pPa3HBIX BHJIOB
M03BOHOYHBIX. CpaBHUTEILHO-aHATOMUYECKUE: TOMOJIOTUYHBIE, aHAJIOTUYHbIC,
pyIUMEHTapHBIC OpTaHbl, aTaBU3Mbl. MOJIEKYJIIPHO-OMOXUMUYECKHE: CXOJICTBO
MEXaHU3MOB HACJICJICTBEHHOCTH M OCHOBHBIX METAa0OJIMUECKUX MyTeH y BceX
OpraHU3MOB.

OpomtoniionHas teopusi Y. JlapBuHa. IIpenmnochuiku BO3HUKHOBEHUS
napBUHU3MA. JIBMIKYIIME CHJIBI DBOJIIOIMU BUJIOB 1O JlapBuHY (M30BITOUHOE
pa3MHOXXECHHUE npu OTPaHUYEHHOCTHU pecypcos, HeolpeeEHHAas
U3MEHYMBOCTh, O0pb0a 3a CyIIeCTBOBAHUE, €CTECTBEHHBIN OTOOD).

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

MukposBomonus. [Tonynsinusa kak e1TMHUIA BUIA U 3BOJIIOLINH.

JIBrxyiue cuibl ((hakTophl) SBOJTIOLUMH BUAOB B IpUpoae. MyTalmoHHBIN
nporecc ¥ KOMOMHATUBHAS MU3MEHYUBOCTH. [lomynsiiiMoHHbIE BOJHBI U JApend
reHoB. M30s1us U MUrpamnusi.

EcrectBennsiit orbop — Hampabistonii  gakrop 3o, Dopmbl
€CTEeCTBEHHOTO 0TOOpAa.

[TprcnocoOIeHHOCTh OPraHU3MOB KakK pe3ynbTaT 3Boiionuu. [Ipumeps
IPUCTIOCOOJIEHUH Y OpraHu3MOB. ApoMop¢ 03kl U UAHO-aJaNTaIUH.

Bun wu BumooOpaszoBanme. Kpurepuum Buma. OcHOBHbIE (OpMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOE.

MakpooaBomtonusi. Dopmbl  sBoMIONMK:  (prIeTHYECKass, JUBEPTEHTHAS,
KOHBEpreHTHas, mapauienbHas. HeoOpaTuMocTh HBOTIOIUH.

[Ipoucxoxnenue oT HeCIelaIn3upOBaAHHBIX MPEIKOB.
[Iporpeccupyroias cnenuanu3anus. AJanTUBHAs pagualus.

JdeMoHCcTpanum:

IToptpetsr: K. Jlunneit, XK. b. Jlamapk, Y. Jlapsun, B. O. Koanesckuii, K.
M. Bbap, O. I'ekkensb, ®. Mromep, A. H. CeBep1ios.

Tabmuupl u cxembl: «Pa3BuTHE OpraHMuecKoro Mupa Ha 3emiiey,
«3apobIl MTO3BOHOYHBIX KUBOTHBIX», «Apxeontepukcy, «DopmMbl OOpLOBI 32



cyumecTtBoBanue», «EctecTBeHHBII  0TOOpPY», «MHOroobpasmue  COpTOB
pacTeHun, «MHoroob6pasue opox KUBOTHBIX), «ITonymsauuny,
«MyTanmonHasi ”3BMEHUUBOCThY, «ApoMopdo3sl», «Mnnoananranuny, «OO01mas
JnereHepamnus», «JlBmkymue cuibl 3Boirounny, «Kapra-cxema wMapuipyTa
Iy TELIECTBUS 4. JapBunay, «bopnbda 3a CYLLIECTBOBAHUEY,
«IIpucnoco0aeHHOCTh OpraHu3sMoBy», «l'eorpapuyeckoe BUAO0OpPa30BaHUE,
«IKOJIOTrHYECKOE BHU1000pa30BaHHUE.

O6opynoBaHue: KOJJIEKIHS HACEKOMBIX C Pa3JIMYHBIMU TUIIAMHU OKPAaCKH,
HaOOp TUIOAOB U ceMsiH, KoJuleKius «lIpuMepbl 3alIUTHBIX NPUCTIOCOOTIEHUN Y
KUBOTHBIX», MOJieSIb «OCHOBHBIE HAINpaBJIEHUS 3BOJIOLUNY», 00bEMHAS MOJIENb
«CTpOEeHHE TOJTOBHOIO MO3Ta TO3BOHOYHBIX).

buoreorpaguueckass kapra Mupa, koiekuus «DopMbl COXpaHHOCTH
MCKOTIA€MbIX >KUBOTHBIX M pacTeHHi», Mozenb ammimkainus «llepexpéct
XpOMOCOM», BJIaxHble mnpenaparsl «Pa3Butue HacekoMoro», «Pa3zButue
JSATYUIKA», MUKpoTpenapat «J{po3oduna» (Hopma, MmyTanuu GopMbl KPbUILEB U
OKpPACKH Tela).

JlaGopaTopHble M MpaKTHYeCKUe PAdOThI:

JlabopatopHas pa6ora Ne 1. «CpaBHeHHEe BUIOB 1O MOP(HOIOrHIECKOMY
KPUTEPHUION.

JIaGopatopnas pabota Ne 2. «Onucanue npucnocoOIeHHOCTH OpraHu3Ma
U €€ OTHOCUTEIIBHOTO XapaKTepa.

Tema 2. Bo3HUKHOBeHMe U pa3BUTHE KU3HHM HA 3emuie.

JloHay4dHbIE€ MPEJCTABICHUS O 3apOXKICHUM XKU3HU. HayuyHble TrUnOTE3bI
BO3HUKHOBEHUS >KM3HU Ha 3emie: abuoreHe3 W MaHCIepMus. XUMHUYECKas
HBOMIOIMSI. AOMOTEHHBI CHUHTE3 OPraHUYECKHX BEIIECTB W3 HEOPTaHUYECKHUX.
OKCNEPUMEHTAIIBHOE MOJTBEPKJICHHE XHUMHUYECKOW 3Botonuu. HauanbHble
sTambl Omonormueckorr sBomtonuu. [unoresa PHK-mmpa. dopmupoBanue
MeMOpaHHBIX CTPYKTYP ¥ BO3HUKHOBEHHE MPOTOKJIECTKU. [lepBbie KIETKH U WX
sBoOLMsA. @OPMUPOBAHUE OCHOBHBIX IPYIII )KUBBIX OPraHU3MOB.

PazButre xu3Hu Ha 3emiie o 3pam u nepuoaam. Karapxei. Apxeiickas u
nporepo3oiickas dpbl. [laneo3olickas »spa U €€ mNepuoabl: KEeMOPHUICKHIA,
OPZIOBUKCKHM, CUITYPUNCKU, IEBOHCKUN, KAMEHHOYT OJIbHBIN, IEPMCKHUM.

Me3o030¥ickas 3pa 1 €€ Nepruoabl: TPUACOBBIN, FOPCKHM, MEJTOBOM.

KaitHo3olickass 3pa W €€ TepHoabl: MaJCOrCHOBBIA, HEOTCHOBBIM,
AHTPONOT€HOBBIN.



XapaKkTepUCTUKA KIUMATa U Ie0JOTHYECKUX npoueccoB. OCHOBHBIE ATaIIbl
ABOJIIOIIMU PACTUTENBHOIO U KMBOTHOIO Mupa. ApoMopd03bl y pacTeHUH U
*KUBOTHBIX. [l0osiBIIEHUE, paCUBET U BBIMUPAHUE TPYIIN )KUBBIX OPraHU3MOB.

Cucrema OpraHM4ecKOro MHpa KaK OTpaK€HHE HBOMIOUMH. OCHOBHBIE
CHUCTEMATUYECKHUE TPYIIbI OPraHU3MOB.

OBOJIIOIMSL ~ 4YEJIOBEKAa.  AHTPONOJOTHS  Kak  Hayka.  PasBurtue
NPEACTABIECHUM O  TNPOUCXOXKICHUU  4YEJIOBEKa. MeToapl  HM3y4YEHHUS
anTpornoreHe3a. (CxoactBa M pa3auyusl  4YEJOBEKA M KUBOTHBIX.
CucTeMaTHYECKOE MOJI0KEHUE YEIOBEKA.

JBmxymue  cunel  (dakropsl)  aHTpomoreHeza.  HacnenctBenHas
U3MEHUYMBOCTh M €CTeCTBEHHBIM 0TOOp. OOIIecCTBeHHbI 00pa3 KU3HH,
U3FOTOBJIEHUE OPYIAUN TPY1a, MBILJIEHUE, PEYb.

OcCHOBHbIE CTaJIUM W BETBH DBOJIIOLIMU YEJIOBEKAa: aBCTPAJIONUTEKH,
Yenosek yMmenbld, YenoBek NpsAMOXOIAIIUM, YenoBeK HeaHIECpTaIbCKUM,
UYenoBek pa3ymHblil. Haxonkyu MCKOMaeMbIX OCTaTKOB, BPEMS CYIIECTBOBAHMS,
00J1aCTh pacnpocTpaHeHus, 00bEM rOJIOBHOTO MO3ra, 00pa3 KU3HU, OPYAHSL.

Yenoeueckne packl. OcHOBHbIE OOJbIIME€ pachkl: €BpPOMNEOUTHAs
(eBpasmiickasi), HErpo-aBCTpaJiOMAHAs (dPKBaTOpUAIbHAs), MOHTOJOHIHAS
(a3maTcko-amepukaHckas). UepTbl NPUCIIOCOOJIEHHOCTH  MpeAcTaBUTENEH
YEJIOBEUYECKHUX Pac K YCJIOBHUSAM CYIIECTBOBaHMs. EIMHCTBO YEIOBEUECKUX pac.
Kpuruka pacuzma.

JdeMoHcTpanum:

IHoptpetsi: ®@. Penn, JI. [lactep, A. U. Onapun, C. Mumiep, I'. FOpu, Y.
JlapBuH.

Tabnuup! 1 cxeMbl: «Bo3nukHoBenne CoaHEYHOM cHUCTEMBI», «Pa3BuTie
opraHuyeckoro wmwupa», «PactutenbHas kietka», «KuBoTHas KieTkay,
«IIpokapuornueckas kieTka», «CoBpeMEeHHasi CUCTEMa OPraHUYECKOTO MUPay,
«CpaBHEHME aHATOMHYECKUX YEPT CTPOCHUS YEJIOBEKAa U 4YEIIOBEKOOOPA3HBIX
00e3bsiH», «OCHOBHBIE MeECTa TMAJICOHTOJIOTMUYECKUX HAXOJOK TPEIKOB
COBPEMEHHOI'0 4YelIoBeKay, «/[peBHenmue moan», «/pesaue moan», «llepsbie
COBPEMEHHBIE JTIOAN», «HenoBeuecKne pace».

O6opynoBanue: wmymspku — «IIpoucxokaeHue  demoBeka»  (OFOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIA, HEAaHIepTajablla, KPOMAaHbOHIIA), CIICTKU HJIH
M300paKEHUS KaMEHHBIX OpPYAHWA TEPBOOBITHOTO 4YeNOBEKa (KaMHU-YOMIEPHI,
pyouna, ckpebma), TEOoXpoHOJOTrHYeckas Tabnuma, KoJJIeKIus «DopMbl
COXPAaHHOCTHU UCKOIAEMBIX )KUBOTHBIX U PACTEHUI.



JlabopaTopHble U NpaKTHYeCKHe PadOThI:

[Ipaktuueckas padora Ne 1. «M3yueHue uckomnaeMbiX OCTaTKOB PaCTEHUI
Y KUBOTHBIX B KOJUIEKLIUSIX.

DKcKypeus «IBOMIOLHUS OPraHMYeCcKoro Mupa Ha 3emiie» (B eCTECTBEHHO-
HAy4YHBIN WK KpaeBeIueCcKUil My3eil).

Tema 3. Oprann3mMsbl 4 OKpY:KawIiuas cpeaa.

OKoJIOTMSl KakK Hayka. 3aJauyd W pasfenbl  JKOJIOruu. MeTonsl
AKOJIOTUYECKUX MCCIEIOBAHUI. DKOJIOrMYECKOE MUPOBO33PEHUE COBPEMEHHOIO
YEJI0BEKA.

Cpenpl 0OUTaHMsI OPraHU3MOB: BOJIHAsI, HA3€MHO-BO3/AYIIIHAs, TOYBEHHAS,
BHYTPUOPTraHW3MEHHAs.

Okonornyeckue Qakropsl. Knaccudukanus skogoruyeckux (HakTopoB:
abuotnyeckue, OMOTHYECKHME M aHTPOMOTeHHbIe. JleWcTBUE HSKOIOTHYECKUX
(aKkTOpOB Ha OPraHU3MBI.

Abuotnueckue (bakTopbi: CBET, TEMIIepaTypa, BJIAYKHOCTb.
®oronepuoausm. [IpucrnocoOieHns OopraHu3MOB K JCHCTBUIO aOMOTHYECKHX
¢daktopoB. buonoruyeckre puTMBI.

buotnueckue  ¢aktopel. Buasl OMOTHYECKMX  B3aUMOJCHCTBHIA:
KOHKYPEHIIUS, XHUIIHUYEeCTBO, CcuUMOMO3 u ero ¢opmbl. [lapazutusm,
KooTepalus, MyTyalau3M, KOMMEHCAIU3M (KBapTUPAHCTBO, HAXJIEOHUYECTBO).
AMeHcanu3M, HeUTpanu3M. 3HaueHHe OMOTHYECKHX B3aMMOJEUCTBHUMA IS
CYIIIECTBOBAHUS OPTaHU3MOB B IPUPOJIHBIX COOOIIECTBAX.

DKOJIOTMYECKHE XapaKTepUCTHKUA monynsiuud. (OCHOBHbIE IOKa3aTeau
HOMYJISALMKU: YUCIEHHOCTh, IUIOTHOCTh, POXKAAEMOCTh, CMEPTHOCTh, IPHUPOCT,
murpanus. J[nHaMuka YucICHHOCTH MONYJISIUUN U €€ PeryJIsius.

JdemoncTpanum:

IToptpetsl: A. I'ymOoabar, K. @. Pynwe, 3. ['ekkerns.

Tabnuup! u cxemsl: kapta «IIpuponnsie 30Hb1 3eman», «Cpenbl 0OUTaHUS
opranuzMoBy», «®Doronepuoguzm», «llomynsaunm», «3aKOHOMEPHOCTH pPOCTa
YUCICHHOCTHU MOMYIAUUU HHPY30puu-TY(henbkny, «[Iumesbie nenmy.

JlaGopaTopHble M IpaKTHYecKUe padoThbI:

Jlabopatopnas paborta Ne 3. «Mopdonoruueckre 0COOEHHOCTH pacTeHUHN
W3 Pa3HbIX MECT OOUTAHUS.

JlaGoparopnass pabora Ne 4. «BiusHHE cBeTa Ha POCT W Pa3BUTHE
YEPEHKOB KOJIEYCa».



[Ipaktuueckas padbora Ne 2. «llomcuér miIoTHOCTH NMOMYJSAUMNA Pa3HBIX
BUJIOB PACTCHUI».

Tema 4. Coo01iecTBa M IKOJI0rMYEeCKHE CUCTEMBI.

CoobmiecTBO opranu3MoB — 6uoreHo3. CTPYKTYpbl OHMOIIEHO3a: BUJI0Bas,
MPOCTpaHCTBEHHast, Tpoduyeckass (mumieBas). Buabl-momuHaHThl. CBs3U B
OuolLIeHO3E.

DKoJIoru4eckne cucteMbl (dKocucteMbl). [loHsiTHe 00 »KOCHCTEME U
ouoreorienoze. {DYHKIIMOHATBHBIE KOMIOHEHTHI JKOCUCTEMBI: MPOAYICHTHI,
KOHCYMEHTBI, peayleHThl. KpyroBopor BemiecTB U TIOTOK DSHEPrUU B
skocucteme. Tpoduueckue (MUIEBbIE) YPOBHU dKOCHUCTEeMbI. [IumieBbie nenu u
cetu. OCHOBHBIE  TIOKa3aTelud SKOCHCTEMbl: Ouomacca, MPOAYKIIHS.
DKOJIOTUYECKUE MHPAMUJIbI: NPOAYKIUH, YUCIEHHOCTH, OroMacchl. CBOWCTBa
HKOCUCTEM: YCTOMYUBOCTh, CAMOPETyJsilins, pa3Butue. CyKieccus.

[IpuponHble 3KOCHCTEMBI. JKOCHUCTEMBI 03€p W peEK. OKOCHCTEMA
XBOMHOT'O WJIM HIMPOKOJIMCTBEHHOTO Jieca.

AHTpPOIIOTeHHBIE  JKOCHUCTEMBI. ATpPOIKOCUCTEMBI.  YPOOIKOCHUCTEMBI.
buonoruyeckoe u X03sMCTBEHHOE 3HAUEHHUE arpOdKOCUCTEM U YPOOIKOCUCTEM.

buopasnoobpazue kak (akTop ycTOWYMBOCTH dKocucteM. CoxpaHeHUe
OMOJIOTUYECKOTO pa3HOOOpa3us Ha 3emiie.

VYuenue B. U. Bepnaackoro o 6uocdepe. I'panuiipl, coctaB U CTPYKTypa
ouocdepnl. Kupoe BemectBo u ero (yHkiuu. OcobeHHOCTH OMOChEphl Kak
rJI00aIbHON JKOCHCTeMBbl. J[MHaMuueckoe paBHOBecME M OOpaTHasi CBSI3b B
ouocdepe.

KpyroBopotsl BemiecTB U OHMOTEOXMMHUYECKHE IUKIBI DJIEMEHTOB
(yrnepona, azora). 30HaANBHOCTH OMochepbl. OCHOBHBIE OUOMBI CYIIIH.

YenoseuectBO B Ouochepe 3emind. AHTPONOTEHHbIE HM3MEHEHUS B
ouocdepe. ['modanbHBIE IKOIOTHUECKUE TPOOIIEMBI.

CocyiecTBoBaHue IPUPOJIBI U YeJI0BEYECTBA. CoxpaHneHue
OouopazHooOpa3usi Kak  OCHOBa  yCTOMYMBOCTH  Oumocdepsl. OcHOBa
pallMOHAJILHOIO YIpPaBJI€HUS MPUPOJHBIMH PECYpPCAMU M HUX HCIOJIb30BaHHUE.
JlocTr>keHus: OMOJIOTUY U OXpaHa MPUPOJIBI.

JdemoncTpanum:

IMoptpetst: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuter n cxemsbl: «IlumieBsie menmn», «bUOIIEHO3: COCTaB U CTPYKTYpay,
«ITpupoansie coolmiecTBay, «llenmu nmutaHus», «IKOIOTHYECKAs MHUPaAMHIAY,
«buocthepa u uenoBek», «IKocHCTEMa MIMPOKOJUCTBEHHOTO  Jiecay,



«JKocuctemMa XBOWHOro Jieca», «bHOLEHO3 BOAOEMA», «ATPOIEHO3»,
«lIpuMepHbIE aHTPONOIEHHBIE BO3ACHCTBUSA HAa MNPUPOAY», «Baxueunmue
WCTOYHMKH 3arps3HECHUS] BO3/lyXa M TPYHTOBBIX BOJ», «IlouBa — BaxkHeimas
coctapisomas ouocdepno», «DakTopsl Aerpaganuu mnousy, «llapHUKOBBIN
ahdexr», «DakTopbl PAAMOAKTUBHOTO 3arpsi3HEHHUs Ouocdepbr», «OO0mas
CTpykTypa O6uochepr», «PacnpoctpaHenue *)u3Hu B O6uocdepe», «O30HOBBIN
skpan Ouocheps», «Kpyroopot yriaepoaa B 6uocheper», «KpyroBopor azora B
PUPOE».

O6opynoBaHue: MoAeIb-aNTUIMKAIUs « TUMMYHbIE OMOLIEHO3BI», repoapuit
«PactutenbHble  cooOmiecTBa», Kosuiekuuu — «buoneHos», «Bpenurenu
BOKHEUIIINX CEJIILCKOXO3AMCTBEHHBIX KYJIbTYp», TepOoapuul W KOJUICKIIUU
pacTeHui M >KMBOTHBIX, TPUHAJJICIKAIINE K PA3HBIM SKOJIOTMYECKUM TpymIam
onHoro Buaa, KpacHas xkuura Poccuiickoit ®deneparuu, H300paKeHUS
OXpaHsIEMbIX BUJOB PACTCHUHN U )KUBOTHBIX.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOI'PAMMBI 110
BNUOJIOTMN HA BA30BOM VYPOBHE CPEIHEI'O OBIIEI'O
OBPA30OBAHUIA

Cornacio ®I'OC COO, ycraHaBnuBalOTCs TpeOOBaHUS K pe3yjbTaTaM
OCBOCHHUSI OOYyYaIIIMMHUCA MPOrpaMM CpeaHero oO0imero oOpa3oBaHUS:
JMYHOCTHBIM, METANIPEIMETHBIM U TIPEIMETHBIM.

JIMUHOCTHBIE PE3YJIBTATBI

B cTpykType JTUUHOCTHBIX pe3ylabTaTOB OCBOCHMS Npeamera «buonorus»
BBIZICJICHBI ~ CJCAYIOIIME  COCTaBIISIONIME:  OCO3HaHWE  OOYyYarolUMUCS
POCCHUMCKON TPaKAAaHCKOM HJIEHTUYHOCTH — TOTOBHOCTH K CaMOpPa3BUTHIO,
CaMOCTOSITEJTbHOCTH U CaMOOTIPENICIICHUIO, HAIMYWE MOTHBAIUU K OOYyUCHHIO
OMoJIOTHH, 11eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOCKICHUM JTUYHOCTH Ha
OCHOBE KIIIOYEBBIX IIEHHOCTEH M HMCTOPUUECKUX TpaauLIMN  pa3BUTHSA
OMOJIOTMYECKOTO  3HAaHMS, TOTOBHOCTh U  CIHOCOOHOCTh  OOYYarOIIMXCS
PYKOBOACTBOBATbCS B  CBOEM  JAEATENBHOCTH  I€HHOCTHO-CMBICIOBBIMU
YCTAaHOBKaMH, MPUCYIIUMH CUCTEME OMOJIOTHYECKOTO 00pa3OBaHMs, HAJIUYHE
HKOJIOTUYECKOTO TMPABOCO3HAHUSA, CIIOCOOHOCTH CTaBUTh LEJIM MU CTPOUTH
KU3HEHHBIE TUIAHBI.

JIM4HOCTHBIE pE3yNbTaThl OCBOCHUS MpeaMeTa «bruonorus» JOCTUTarTCs
B €JMHCTBE Yy4eOHOW M BOCIUTATEIHHOM MESITEIHHOCTH B COOTBETCTBUH C
TPaAULMOHHBIMU POCCUHCKHUMHU COLMOKYJIbTYPHBIMH, HUCTOPUUECKUMH H
JTyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMU, PUHITHIMUA B OOIIIECTBE NIPABUIAMH U
HOpMaMH TIOBEJICHHSI U  CIOCOOCTBYIOT  MpoOIleccaM  CaMOIO3HaHMS,
CaMOBOCIIMUTAHUSI U CAMOPa3BUTHUs, PA3BUTHSI BHYTPEHHEW IO3ULIUH JTUYHOCTH,
MaTPUOTH3MA, YBAXKEHUA K 3aKOHY M IIPABOIOPANKY, YEJIOBEKY TpyAa H
CTapiieMy TIOKOJCHUIO, B3aWMMHOTO YBa)XE€HHUS, OEPEKHOTO OTHOIICHHS K
KYJbTYPHOMY HACJHEAUIO M TPAAUUMAM MHOTOHAIMOHAJIBHOIO Hapoza
Poccuiickoit @enepannu, NpUpoOJIe U OKPYKAIOIIEH Cpee.

JImdHOCTHBIE PE3yNbTAaThl OCBOCHUS ydeOHoro mpeamera «buomorus»
JOJKHBI ~ OTpakaTh  TOTOBHOCTh M CIOCOOHOCTh  OOYYarOIIMXCS
PYKOBOJICTBOBAaThCSI CHOPMUPOBAHHOW BHYTPEHHEW TMO3WIMEH JIMYHOCTH,
CUCTEMOW IIEHHOCTHBIX OPHUEHTAIMM, TMO3UTHUBHBIX BHYTPEHHHUX YOCKICHHIA,
COOTBETCTBYIOIIUX TPAJUIMOHHBIM IEHHOCTSM POCCHIICKOro OOIIeCTBa,
paclIMpeHue >KU3HEHHOrO OIbITa W ONbITA JEITEIBHOCTH B IPOLECCE



peanu3alry OCHOBHBIX HAIPABJICHUM BOCIUTATENIBHOM AEATEIBHOCTH, B TOM
YHUCJIE B YACTH:
1) rpakaaHCKOTr0 BOCIIUTAHMS

c(hOPMUPOBAHHOCTh  TPAXKIAHCKOM  TO3MIMHM  OOyyaromerocs  Kak
AKTUBHOTO U OTBETCTBEHHOT'O YJI€HA POCCUICKOr0 OOIIECTBA;

OCO3HAHHUE CBOMX KOHCTUTYIIMOHHBIX IMpaB M OOA3aHHOCTEH, YBa)KCHHE
3aKOHA W TIPABOIOPSIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOW JEATEIbHOCTH MPU CO3AAHUU
y4eOHBIX TTPOCKTOB, PEIICHUN YICOHBIX U MO3HABATEIbHBIX 33/1a4, BHINOIHEHUN
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh OMpENEsaTh COOCTBEHHYIO TMO3UIIMIO [0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM JKM3HU U OOBSICHSITH €€;

yYMEHHUE YYUTHIBATh B CBOMX JICHCTBUSX HEOOXOIUMOCTh KOHCTPYKTUBHOTO
B3aUMOJICHCTBHS JIIOJICH C pa3HBIMHU YOKICHUSIMHU, KYJIbTYPHBIMHU IIEHHOCTSIMU
Y COLUAIIBHBIM TTOJI0KEHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B MPOILIECCE COBMECTHOTO BBIMOJHEHUS
yueOHBIX, MO3HABATEIbHBIX U HCCIEIOBATEIbCKUX 3aa4, YBaKHUTEIBHOIO
OTHOIIEHUS] K MHEHHIO OIIMOHEHTOB NPH OOCYKJIEHUU CIOPHBIX BOIIPOCOB
OMOJIOTUYECKOTO COJIEPKAHMUS;

TOTOBHOCTh K TyMaHUTAapHOM U BOJIOHTEPCKOM AEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHMS:

c(hopMHUPOBAaHHOCTH POCCUNCKOU rpakIaHCKOU WUJICHTUYHOCTH,
NaTPUOTU3MA, YBAXKEHUSI K CBOEMY HApOAy, YyBCTBA OTBETCTBEHHOCTH MEPE]
Ponunou, ropmoctu 3a cBOM Kpad, CBOK PoauHy, CBOM S3BIK U KYJBTYPY,
IPOIJIOE ¥ HACTOSIIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOLICHUWE K IPUPOJHOMY HACICIUI0 M MaMATHUKAM
MPUPOABI, NOCTMXKEHUSIM Poccum B Hayke, MCKYCCTBE, CHOPTE, TEXHOJOTHSAX,
TpyXe;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHUUCKHMX YUYEHBIX B CTAHOBJIEHUE U
pa3BUTHE OWOJOTWHW, MOHUMAHUS 3HAYCHHsS OWOJOTUM B TIO3HAHWUU 3aKOHOB
MPUPOJIBI, B )KU3HH YEIOBEKA U COBPEMEHHOT'O OOIIECTBA;

ujeiHas yoexx1EHHOCTb, TOTOBHOCTh K CIYKE€HUIO U 3amuTte OTedecTsa,
OTBETCTBEHHOCTb 3a €ro Cy/p0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUA:

OCO3HAHUE YXOBHBIX IEHHOCTEN POCCUMCKOr0 HAPOAa;

c(hOpMUPOBAHHOCTb HPABCTBEHHOI'O CO3HAHUS, 3TUUECKOT0O MTOBEICHNUS;



CIOCOOHOCTh OIICHMBATH CUTYAIlMI0 U MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUMUBOTO OYIYIIIETO;

OTBETCTBEHHOE OTHOIIICHHE K CBOMM POJUTENISIM, CO3JaHUI0 CEMbU Ha
OCHOBE OCO3HAHHOTI'O IIPUHATHS LIEHHOCTEU CEMENHOW KU3HU B COOTBETCTBUHU C
TpaauuusMu HapoaoB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOIIEHHWE K MUPY, BKJIIOUasi ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOr0 TBOPUECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIIICHUI;

MOHUMAHHUE HMOIIMOHAIBHOTO BO3JACHCTBUS IKWUBOW TMPUPOABI H €€
IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPAKCHHUIO B Pa3HBIX BHJAaX MCKYCCTBA, CTPEMIICHUE
IPOSIBJISATh KA4€CTBA TBOPUYECKON JTUIHOCTH;

5) ¢pusuyeckoro BocnuTaHusi, GOPMUPOBAHNS KYJIbTYPHI 310POBbS H
IMOIMOHATBLHOTO 0JIArONmOJIyqus:

NMOHUMAHUE W peanu3alus 3J0pOBOTO M 0Oe3omacHOro obpasa KU3HH
(3mopoBoe  mHUTaHWE, COOJIOJACHUE THUTHMEHUYECKUX TIpaBUI U HOPM,
cOQJIaHCUPOBAHHBIA PEXUM 3aHATHH M OTAbIXA, peryispHas Qundeckas
aKTUBHOCTB), OEpPEeXHOr0, OTBETCTBEHHOIO M KOMIIETEHTHOTO OTHOIIEHUS K
COOCTBEHHOMY (PM3MUECKOMY U TICUXHUUYECKOMY 3/I0POBbIO;

NOHUMAHHUE LEHHOCTH MPaBWI HWHIWBUAYAIBHOIO W KOJUIEKTUBHOTO
0e30macHOro0 TMOBEACHUS B CUTYalMSIX, YIPOXKAIOMUX 3I0POBBI0 M KU3HU
JIIO/CH;

OCO3HAHHWE  TMOCJHEACTBUA W HENPUATHUS  BPEIHBIX  MPUBBIUEK
(yrmoTpebieHus aqKoroJisi, HAPKOTHKOB, KypeHHS );

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTH K TPY/y, OCO3HAHUE [IEHHOCTH MacTepCTBa, TPYA0JII00HE;

FOTOBHOCTh K AKTMBHOM AEATEIIBHOCTH TEXHOJIOTMYECKOW U COLMAJIbHOU
HaIpPaBJIEHHOCTH, CIIOCOOHOCTH WHULIMUPOBATH, IJIAHUPOBATh u
CaMOCTOSITEJIbHO BBIMIOJIHATH TAKYIO AEATEIbHOCTD;

WHTEpEeC K pa3nudHbiM chepam mpodecCHOHATBHON e TeTbHOCTH,
YMEHHUE COBEPIIATh OCO3HAHHBIN BHIOOp OymyIieit mpodeccruu u pean30BbIBATH
COOCTBEHHBIE KU3HEHHBIE TIaHbI,

FOTOBHOCTh M CIOCOOHOCTh K OOpa30oBaHUIO U CcamMOOOpa30BaHUIO Ha
MPOTSHKEHU U BCEU JKU3HU;

7) 3K0JOrn4eCcKOro BOCIIMTAHMS:



AKOJIOTHYECKHU II€IeCO00pa3HOe OTHOUIEHUE K MPUPOJE KaK HCTOUHHKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIIECTBOBaHUS;

MOBBIIICHUE YPOBHS JKOJIOTHYECKOM KYJIBTYpbl: MPUOOPETEHUE OIbITa
IJIAHUPOBAHUSI TIOCTYNIKOB U OLEHKH MX BO3MOXHBIX TOCIEACTBUN IS
OKPYKAIOIIEN CPEBI;

OCO3HAaHME II100aJBHOTO XapakTepa 3KOJIOTHYECKUX MpoOJieM U MyTed ux
pelieHus;

CIOCOOHOCTh HCMOJIb30BaTh MPUOOpETaeMble TPU H3YYCHUU OUOJIOTHUU
3HAHUS W YMEHHUS TpPH pelIeHuHd TpoOJieM, CBSI3aHHBIX C pallMOHAJIbHBIM
OPUPOIOIOJIb30BaHUEM  (COONIOZICHHE TpaBUJI TOBEJIEHUS B  NPHUPOJE,
HaIpaBJIEHHBIX HA COXPAaHEHHWE PABHOBECHS B DKOCHUCTEMax, OXpaHy BHJIOB,
IKOCUCTEM, OHOChEpHI);

AKTUBHOE HEMPHUATHE JICHCTBUM, TMPUHOCSIINX BPEI OKPYXKaIOIICH
PUPOTHON cpejie, YMEHUE MPOTrHO3UPOBATH HEOJATONPUITHBIC YKOJIOTUUECKUE
MOCJICICTBUS TIPEANTPUHUMAEMBIX JEUCTBUHN U TIPEJOTBPAIIATH UX;

HaJU4YMEe PA3BUTOTO  DKOJOTUYECKOTO  MBIIUICHUS, DKOJOTHYECKOU
KyJbTYpbI, OIbITA JEATEIIBHOCTH 3KOJOTMYECKOW HAIpPaBIC€HHOCTH, YMEHUS
PYKOBOJCTBOBAThCS UMHU B MO3HABATENIBHOW, KOMMYHUKATUBHON U COIIMATIBHOM
OpakTUKE, TOTOBHOCTM K Y4YacTHIO B IPAKTUYECKOM JEATEIbHOCTU
AKOJIOTUYECKOI HAIlpaBJIE€HHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSA:

c(hOpMHPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOT'O Ha JHAJIOTE
KyJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTa B MOJHKYJIbTYPHOM
MUpE;

COBEPIICHCTBOBAHUE SI3bIKOBOW M YUTATENIbCKOM KYJIBTYpPhl KaK CpeIcTBa
B3aMMOJICHCTBUS MEXKY JIFOAbBMU U MMO3HAHUS MUPA;

NOHMMaHWe CcrnenuPuKu OUOIOTMM KaK HAyKd, OCO3HaHHUS €€ poiu B
(dbopMHUpPOBAaHUHN PANMOHATHLHOTO HAYYHOTO MBIIUICHUS, CO3/IaHUU 1IEJTOCTHOTO
MPEICTABICHUS 00 OKPYXAIOIIEM MUPE KaK O €IUHCTBE MPHUPOJIBI, YEIOBEKA U
oOIecTBa, B MO3HAHWM TMPUPOJHBIX 3aKOHOMEPHOCTEW W pelIeHUuH MmpodiieM
COXpaHEHHMs IPUPOJHOTO PABHOBECHS;

yOXKIEHHOCTh B 3HAYUMOCTH OMOJIOTHH JJISI COBPEMEHHOW ITUBUITH3AIINN
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTHUS MEIUIMHBI, CO3/IaHUE TMEPCIIEKTHBHBIX
OMOTEXHOJOTUM, CHOCOOHBIX peliaTh PEeCcypcHble MPOOJIEMbl  Pa3BUTHUS
YeJI0BEUeCTBa, MOUCKA MyTEW BBIX0OJIa U3 INI00ATBHBIX 3KOJIOTHYECKUX POoOIeM



u oOecrnedyeHUs Mepexoda K YCTONYMBOMY pa3BUTHIO, PAIMOHAIBHOMY
WCIIOJIb30BaHUIO MPUPOIHBIX PECYPCOB M (HOPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJIYYECHUH OWOJIOTUYECKUX 3HAHUM B MEIAX
MOBBIIICHUST OOIIEeH KyIbTYphl, €CTECTBEHHO-HAYy4YHON TIpPaMOTHOCTH, KakK
COCTaBHOM  4YacTM  (YHKIMOHAJIbHOM  TPAMOTHOCTH  OOYYalolIUXCH,
dbopMupyemoii npu U3y4eHuu OUOJIOTHH;

MOHUMAHHUE  CYIIHOCTA  METOJIOB  IO3HAHUS, HCIOJB3YEeMbIX B
€CTEeCTBEHHBIX HAayKaxX, CIIOCOOHOCTHU HCIOJIb30BaTh MOJIydaeMbIe 3HAHUS IS
aHajau3a U OOBSICHEHUS SIBIICHUM OKPYXKAIOIIET0 MUPa U MPOUCXOASIIUX B HEM
U3MEHEHUN, YMEHUE JelaTh 00OCHOBAHHBIC 3aKJIIOUEHUS] HA OCHOBE HAy4YHBIX
(haKTOB ¥ UMEIOIINXCS TAHHBIX C LEJbI0 TTOJIYYEHUs I0CTOBEPHBIX BHIBOOB,;

CIIOCOOHOCTh CaMOCTOSITENIbHO MCIOJIb30BaTh OMOJOTUYECKUE 3HAHUS JIs
pelieHus mpooyieM B peabHbIX )KU3HEHHBIX CUTYAITUsX;

OCO3HAHUE IICHHOCTH HAYYHOW JESATEIbHOCTH, TOTOBHOCTh OCYIIECTBIIATH
IIPOCKTHYIO U UCCIICIOBATEIBCKYIO JIEITEIIbHOCTh HHANBUIYAIbHO U B TPYIIIIE;

TOTOBHOCTh M  CIOCOOHOCTh K HENPEpPhIBHOMY OOpa30BaHUIO U
caM000pa30oBaHUI0, K aKTUBHOMY IOJIYYEHHIO HOBBIX 3HaHWI MO OMOJOTUU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTSIMHU.

METAIPEJMETHBIE PE3YJIBTATbBI

MeranpenMeTHble  pe3yibTaThl ~ OCBOCHHSI ~ y4eOHOTO  mpeaMera
«buonorus» BKIIOYAIOT: 3HAaYUMBbIe nJs1 (HOPMHUPOBAHUS MHPOBO33PEHUS
oOydJaromuxcs  MEXAUCIHUIUIMHAPHBIE  (MEXIpPEIMETHbIE)  OOIIeHAay4YHbIC
MOHSITHSI, OTPAXKAIOIME IEIOCTHOCTh HAyYHOM KApTUHBI MHUpA U CHEIUPUKY
METOJOB TO3HAHMS, HCIOIb3YEMbIX B €CTECTBEHHBIX HayKaxX (BELIECTBO,
DHEpPrus, SBJICHUE, MPOIECC, CUCTEMa, HAay4HbIH (PakKT, MPUHIUI, TUIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, HUCCIEAOBaHUE, HAONIIOAEHUE, H3MEpPEHHE,
SKCOEPUMEHT U JPYIHX), YHUBEPCAIIbHbIE yaeOHbIe JNEUCTBUS
(mo3HaBaTeNbHBIC, KOMMYHUKATHBHBIC, PETYISTUBHBIC), OOECIICUYNBAIOIINE
dbopmupoBanue (HYHKIHMOHATBFHON TPAMOTHOCTH M COLMAIBLHON KOMIIETECHITUN
o0ydJaromuxcs, CHOCOOHOCTh OOydYalomMXCS HMCIOIb30BaTh  OCBOCHHBIC
MEXIUCUUIUIMHAPHBIE, MHUPOBO33PEHUYECKHE 3HAHUS U  YHUBEpPCAJbHbIC
y4eOHbIe IeUCTBUS B TO3HABATEIHLHOMN M COIMATLHOM MPaKTHKE.

MeranpenMeTHbie pe3ysibTaThl OCBOEHHUS MPOTpaMMbl CPETHETO OOIIEeTo
00pa3oBaHus JIOKHBI OTPakKaTh:



OBilajleHHe  YHMBEpPCAJIBHBIMH  Y4eOHBIMHM  IO3HABATEJIbHBIMU
NefiCTBUAMM:

1) 6a3oBbIe JJOrHYECKHE JeCTBHS:

CaMOCTOSITeIbHO  (OPMYIUPOBATH W aKTyallU3UpOBaTh  MpoOJeMy,
paccmaTrpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUW 3HAHUU MPUEMBI JIOTUYECKOTO MBIIUICHUS
(ananuza, cuHTe3a, CpaBHEHHMs, Kiaccuukauu, o000IIEeHMs), pPaCKpbIBATh
CMBIC]T OHWOJIOTMYECKUX TOHSATUN (BBIACTSATh MX XapaKTepHbIE MPU3HAKH,
YCTaHABJIUBATh CBSI3U C JPYTUMU MOHITUAMU);

ONpeAesaTh LEIH JESITEIbHOCTH, 3a/JaBas MapaMeTpbl U KPUTEPUH HX
JTOCTUXKEHUSI, COOTHOCUTH PE3YJbTAThl JIEITEIBHOCTH C TOCTaBJICHHBIMHU
LEJISIMU;

UCIIOJIB30BaTh OHMOJIOTMYECKUE TIOHATHS [JIsi OOBsicCHeHUs] (HaKTOB U
SIBJICHUM KUBOU MPUPOJIBIL;

CTPOUTH JIOTMYECKUE PACCYXKJE€HUSI (MHAYKTUBHBIE, IEIYKTUBHBIC, IO
aQHAJIOTUH), BBISBJISITH 3aKOHOMEPHOCTH U MPOTHUBOPEUHS B PacCMaTPUBAEMBIX
SBJICHUAX, (POPMYJIUPOBATH BHIBOJIBI U 3aKIIOUCHHUS;

NPUMEHSATh  CXEMHO-MOJICNIbHBIE  CpeIcTBAa Uil  MPEICTABJICHUS
CYILIECTBEHHBIX CBSA3€H W OTHOIICHUN B M3y4aeMbIX OHMOJIOTUYECKHX OOBEKTaX,
a TakkKe TMPOTUBOPEUMM pa3HOrO0 POJA, BBIABICHHBIX B  Pa3IMYHBIX
UH()OPMAIIMOHHBIX UCTOYHUKAX;

pa3pabaTeIBaTh IJIaH PEIICHUS MPOOJIEMBI ¢ YUETOM aHAIN3a UMEIOIITUXCS
MaTepUabHbIX U HEMaTEpUAIIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JI€SITEIBbHOCTb, OILICHUBATH COOTBETCTBHUE
pe3yJbTaTOB 1LIEJISIM, OLICHUBATh PUCKH MOCJIEICTBUN J1€ATEIbHOCTH;

KOOPJMHUPOBATh ¥  BBIIOJHATH pabOTy B YCIOBHSAX PEaIbHOTO,
BUPTYAJILHOTO U KOMOMHUPOBAHHOTO B3aUMOCHCTBUS,

pPa3BUBATh KPEaTHUBHOE MBIIIJICHUE MPU PEIICHUN KU3HEHHBIX MPOOJIEM.

2) 0azoBbIe HCCJIEI0BATEIbCKHE TeHCTBHS:

BJIaJICTh HaBBIKaMU y4eOHO-HCCIIeI0BATEIILCKOM u MPOEKTHOM
JESTENHbHOCTH, HABBIKAMH  pa3pemieHusi mpo0sieM, CIOCOOHOCTBIO U
FOTOBHOCTBIO K CaMOCTOSATEJIBHOMY MOMCKY METOJOB PEIICHUS] MPAKTUYECKUX
3a71a4, MPUMEHEHUIO Pa3JIMYHbIX METOI0B MMO3HAHUS;

WCMOJIb30BaTh PA3JIUYHBIE BUJIBI JCITEIBHOCTA IO MOJYYEHHIO HOBOTO
3HAHUS, €r0 HWHTEpIpeTaIuy, MPeoOpa30BaHUI0O U TMPHUMEHEHHIO B yYEOHBIX
CUTYallMSAX, B TOM YHCJIC TP CO3/IaHUU YICOHBIX M COIIMAJIbHBIX MPOCKTOB;



dbopMupoBaTh ~ HAyYHBIH  TUN  MBIIUICHUS,  BIAAeTh  HAy4YHOU
TEPMUHOJIOTUEH, KITIOUEBBIMU MOHITUSIMUA U METO/IAMU;

CTaBUTh U (POPMYIHpPOBaTH COOCTBEHHBIE 3aJaud B OOpa30BaTEIbHOU
NESATeIbHOCTU Y dKU3HEHHBIX CUTYaIUsX;

BBISIBJIATh MPUUYMHHO-CJICJACTBEHHBIC CBS3M W aKTyaJM3UpPOBaTh 3ajady,
BBIJIBUTaTh TUINOTE3Y €€ PEIICHUs, HAaXOJIUTh apryMEHTHI JJIsi JOKa3aTeIhCTBA
CBOUX YTBEPXKJICHUH, 3a/1aBaTh MapaMeTPhbl U KPUTEPUH PEILICHUS;

aHAJM3UPOBATh TIOJIYUYEHHBIE B XOJI€ peUIeHUs 3aJlaud pPe3yJIbTaThl,
KPUTHUUYECKH OIEHUBATh HMX JOCTOBEPHOCTb, MPOTHO3UPOBATH H3MEHEHHUE B
HOBBIX YCJIOBUSX;

JIaBaTh OLICHKY HOBBIM CUTYAaIlUsIM, OLICHUBATh MPUOOPETEHHBIH OIIBIT;

OCYIIECTBIISITH 1€JICHANPABIECHHBIN MOUCK MEpPeHoca CPeJICTB U CrocoO0B
JEHCTBUS B MPOQPECCUOHATIBHYIO CPENY;

yYMETh MEPEHOCHUTh 3HAHUS B MO3HABATEIBHYIO M MPAKTUUYECKYIO 00JacTH
KU3BHEICATEITLHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTeH;

BBIIBUTATh HOBBIE UJIEH, IPEJIaraTh OPUTMHAIBHBIE TTOJX0/IbI U PEIICHHUS,
CTaBUTH POOJIEMBI U 3aJ1a4H, IOMyCKAIOU[ME aTbTePHATUBHbBIC PEIICHHUS.

3) paboTa ¢ unopmaumeii:

OpUEHTUPOBATHCS B PA3IUMYHBIX HCTOYHMKAX HWHGMOpMaruu (TeKcTe
y4eOHOro 1MOocOoOMs, Hay4YHO-TIOMYJISIPHOW  JUTeparype, OHOJOTUYECKUX
CJIOBapsiX M CIPABOYHUKAX, KOMIBIOTEPHBIX 0a3ax naHHBIX, B VHTepHere),
aHANMM3UPOBATh HH(OpPMAIUIO Pa3TUYHBIX BHIOB U (GOpPM IMPEACTABICHUS,
KPUTHYECKHU OLICHUBATH €€ JOCTOBEPHOCTh U HEIIPOTUBOPEUHBOCTH;

bopMyIHpOBaThH 3aNPOCHl U IPUMEHSITh PA3JIUYHbIE METO/bI IIPH TTOUCKE U
orbope Owuonornyeckod uWHGOPMAIMKM, HEOOXOAUMOW ISl  BBITOTHEHUS
y4eOHBIX 33J1a4;

pUOOPETaTh OMBIT MCIOIB30BaHMS WH(DOPMAIMOHHO-KOMMYHHKATHBHBIX
TE€XHOJIOTUM, COBEPIICHCTBOBATh KYJbTYpPY AaKTHUBHOIO  HCIIOJIb30BaHUS
Pa3IUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSATETILHO  BBIOMPATh ONTUMAIBHYIO (OpPMY TIPEICTaBICHUS
ouonornyeckoit wHpopmanuu (cxembl, TpaduKd, TUATPAMMBI, TaOJIHUIIHI,
PUCYHKH U IPYTOE€);

UCIIOJIb30BaTh HAYYHBIM S3bIK B KadyecTBE CpEACTBa NpH paboTe cC
Ouosiornuecko HMHQPoOpMaIMen: MNPUMEHSATh XUMHYECKUe, (Quznueckue u
MaTeMaTU4eCKUe 3HaKU U CUMBOJIbI, (hOpPMYIibl, aOOpeBUATYpy, HOMEHKIIATYPY,



WCIOJb30BaTh W MPeoOpa3oBbIBATH  3HAKOBO-CUMBOJIMYECKHUE  CPENICTBA
HarJIsiTHOCTH;

BJIAJ€Th  HABBIKAMU  pacliO3HaBaHWUs W 3alUTHl  WH(OpManuH,
MH(OPMAIMOHHON 6€30MaCHOCTH JIMYHOCTH.

OBJajieHNe YHMBEPCAJIbHBIMM KOMMYHUKATHBHBIMU J1eHCTBUSIMH:

1) o6menue:

OCYIIECTBJISITh KOMMYHHMKAIlMM BO BceX cdepax KU3HU, aKTHUBHO
y4acTBOBaTh B JIUAJIOT€ WM JIUCKYCCHUU MO CYIIECTBY OOCYXIAa€MOW TEMbI
(ymeHue 3amaBaTh BOINPOCHI, BBICKA3bIBaTh CYXKJEHHUS OTHOCHUTEIIBHO
BBITIOJIHEHUS TIpeJjIaraeMoi 3a/lau, yUUThIBaTh MHTEPECHl U COTIAaCOBAHHOCTH
MO3UIIUKA IPYTUX YYACTHUKOB JHAJIOra UK JUCKYCCHH ),

pacrio3HaBaTh HeBepOaJibHbIE CpEJCTBAa OOIICHUS, MOHUMATh 3HAYCHUE
COITMAIBHBIX 3HAKOB, MPEANOCHIIOK BOZHUKHOBEHUS! KOH(MIUKTHBIX CUTYaIlUi,
YMETh CMSITUaTh KOH(GIUKTHI U BECTH MIEPETOBOPHI;

BJIAJIETh PA3JIMUYHBIMU CTIOCOOAMU OOIIEHUS U B3aUMOJIEHCTBHS, TOHUMATD
HAMEpPEHUsI JAPYTUX JIIOACH, TMPOSBISATh YBAXKHUTCIBHOE OTHOIICHHE K
co0eceTHUKY U B KOPPEKTHOU popme hopMyIrpoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C MCIOJIb30BaHHEM
S3BIKOBBIX CPEJICTB.

2) COBMeCTHASI 1eITeJIbHOCTD:

NOHMMAaTh M HUCIOJIb30BaTh  MPEUMYIIECTBA  KOMaHAHOW U
WHIUBUIYaJbHOH pabOThl TIPU  pEIIEHWH OHWOJOTHMYECKON  MpOOJIeMBI,
000CHOBBIBaTh HEO0OXOIUMOCTh PUMEHEHUS IPYIIITOBBIX bopm
B3aUMOJICHCTBHS TP PEIICHUHN Y4eOHOH 3a/1a4u;

BBIOMpATh TEMATHKY W METOJIbI COBMECTHBIX JCHCTBUHN C y4E€TOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXKJI0T0 UJI€HA KOJIJIEKTHBA;

OpUHUMATh 1EIM COBMECTHOM JESTEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBATH JIEMCTBUA MO €€ JNOCTHMIXKCHHUIO: COCTABJIAThH IUIAH JCHUCTBHM,
pacrpenensaTh pojaud C Y4ETOM MHEHHI YYaCTHHUKOB, OOCYXIaTh PE3YJIbTaThl
COBMECTHOM padoTHhI;

OLICHMBAaTh Kauye€CTBO CBOETO BKJIAJa M KaXKIOr0 y4acTHMKAa KOMAaHIbl B
001Ut pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeasiaraTb HOBBIE TPOEKTHI, OLEHUBATh HUJEU C MO3UIUU HOBU3HHI,
OpUTMHAIILHOCTHU, MPAKTUYECKON 3HAUUMOCTH;

OCYLIECTBIISITh TO3UTUBHOE CTPATETUUECKOE TIOBEJACHUE B Pa3IMYHbBIX
CUTYyaIUsX, IPOSIBISITh TBOPUECTBO U BOOOPAKEHHUE, OBITH MHUITUATUBHBIM.



OsJjaieHne YHHBEPCAJIbHBIMH PEryJIsiITABHBIMH JIEHCTBUSIMH:

1) camoopranuzanusi:

UCTIOJIB30BaTh OHMOJIOTMYECKHE 3HAHWS ISl BBISABICHHS TNPOOJIEM M HX
pEIICHHS B )KHU3HCHHBIX M YUCOHBIX CUTYAIHIX;

BBIOMpAaTh Ha OCHOBE OMOJOTMUYECKWX 3HAHWUW IIE€TIEBbIE M CMBICIOBBIC
YCTAHOBKH B CBOMX JICHCTBHUAX M MOCTYIKAaX MO OTHOIICHUIO K XKUBOW MPUPOJE,
CBOEMY 37I0POBBIO M 3J0POBBIO OKPYKAIOIIUX;

CaMOCTOSITETFHO ~ OCYIIECTBISATh  IMO3HABATENBHYIO  JICATEIBHOCTD,
BBISBIISITH TPOOJIEMBI, CTaBUTh W (HOPMYyTUPOBaTH COOCTBCHHBIC 3aJaydl B
00pa3oBaTEeIbHOMN JCATEIIEHOCTH M YKU3HCHHBIX CUTYAIIHSsX;

CaMOCTOSITETFHO COCTABIISATh IUTAH PEIICHUs MPOOJIeMbl C  Y4E€TOM
MMEIOIINXCS PeCypCOB, COOCTBEHHBIX BO3MOKHOCTEH M MPEMOYTESHUH;

J1aBaTh OLICHKY HOBBIM CHTYallHsIM;

pacmMpsATh  paMKH ~ y4eOHOTO  MpeaMera Ha  OCHOBE  JIMYHBIX
IIPEAIIOYTEHNM;

JenaTh ~ OCO3HaHHBIM  BBIOOp,  apryMEHTHpOBaTH  €ro,  Oparth
OTBETCTBEHHOCTD 32 PELICHNUE;

OLIEHMBATh MPUOOPETEHHBIN OIBIT;

CocOOCTBOBaTh (YOPMHUPOBAHUIO M TIPOSBICHHUIO INIUPOKOW 3PYIUINU B
pa3HBIX 00JAaCTAX 3HAHUM, MOCTOSHHO MOBBIIMIATH CBOW 0OPa30BaTENBHBIA H
KyJbTYPHBII YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OIIEHKY HOBBIM CHUTYallHsIM, BHOCHUTh KOPPEKTHBHI B 1€ATEILHOCTB,
OLICHMBATH COOTBETCTBUE PE3yJIbTATOB IIEIISIM;

BIAJICTh HABBIKAMHM IIO3HABAaTEIBHOW pedIeKCHMH KaK OCO3HAHUS
COBEpIIAEMBIX JEHCTBUH ¥ MBICIUTEIBHBIX IIPOLECCOB, WX PE3YyJIbTaTOB H
OCHOBaHUH, UCIIOJIB30BaTh MPUEMBI pe(hJICKCUH ISl OIICHKH CUTYyalluH, BEIOOpa
BEPHOTO PEIIeHMUS;

YMETh OIICHWBAaTh PHCKH M CBOCBPEMEHHO IMPHHUMATh PEUICHUS 110 UX
CHIDKCHHIO;

NPUHUMATh MOTHBBI M apTyMEHTHl JAPYTHX TPH aHAIHU3E PE3YJIbTaTOB
IESITeTbHOCTH;

3) npuHsATHE Ceds U APYTrUX:

NPUHUMATH ce0s1, TOHUMasi CBOM HEJOCTATKU U IOCTOMHCTBA;

NPUHUMATh MOTUBBI W apryMEHTHI APYrUX NpPU aHaJIW3e pe3yIbTaTOB
IESITEeTbHOCTH;



MPU3HABATH CBOE MPABO U MPaBO APYIUX HA OIINOKHU;
pa3BUBaTh CIOCOOHOCTH MOHUMATh MUP C TO3ULIUU JPYTOro YeIOBEKa.

NPEAMETHBIE PE3YJIBTATBI

[IpenmetHble pe3ynbTarhl ocBoeHHs mporpammbl COO mo Ouojoruu Ha
0a30BOM ypOBHE BKIIOYAIOT cHenupuyeckue Juisi y4eOHOro mpeaMera
«buonorus» HayuyHble 3HAHMS, YMEHHUS U CHOCOOBI ACHCTBUI MO OCBOEHUIO,
UHTEpIpETallMd U Npeo0pa3oBaHUIO 3HAHWM, BUIBI ACSATEIBHOCTH IO
NOJIYyYEHUIO HOBOTO 3HAHMS W NPUMEHEHUIO 3HAHUU B PA3NMUYHBIX y4eOHBIX
CUTyalusiX, a TAaKXKE B PEaJIbHbIX >XU3HEHHBIX CHUTYallUsiX, CBA3aHHBIX C
ouonorueil. B nporpamMmMe mnpeaMeTHbIE pe3yJbTaThl MPEACTaBICHbI MO roJlaM
oOy4eHUsI.

[IpenmeTHbIe pe3ynbTaThl OCBOCHMS yueOHOTro npeamera «buonorus» ¢ 10
Kjlacce NOJKHbI OTPAXkKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUM O MeCT€ M poJiu OUOJIOTMM B CHUCTEME
HAyYHOTO 3HAHUS ECTECTBEHHBIX HayK, B (OPMHUPOBAHUHU COBPEMEHHOMU
€CTECTBEHHO-HAYYHOM KapTHHBI MUPa U HAy4YHOIO MHUPOBO33PEHHS, O BKJIAE
POCCUMCKUX U 3apyOeKHBIX YYEHBIX-OMOJIOTOB B pPa3BUTHE OUOJIOTHH,
(GYHKIIMOHAIBHON TPaMOTHOCTH YeJIOBEKa VISl PEIlIeHUs )KU3HEHHBIX 3a/1a4;

YMEHHE PacKphIBaTh CoAepKaHue OMOTOTHYECKUX TEPMHUHOB W TMOHATUM:
KU3Hb, KJIETKA, OPraHu3M, MeTa0oiu3M (O0OMEH BEIIeCTB U IpeBpallcHUE
SHEpPruu), roMeocTa3 (CaMOperysslus), ypOBHEBas OpraHHU3alMs KUBBIX
CUCTEM, CaMOBOCITPOM3BE/ICHUE (penponykuus), HACJIEICTBEHHOCTb,
U3MEHYMBOCTb, POCT U PAa3BUTHUE;

yMEHHE u3JlaraTh OUOJIOTHYECKHE TeOopuHu (KJIETOYHAas, XPOMOCOMHasi,
MYTallMOHHAsA, LEHTpajbHAas JOrMa MOJIEKYJsApHOW Ouosnoruu), 3akoHsl (I
Mennens, T. Moprana, H. 1. BaBunoBa) u yuenus (0 IieHTpax MHOTO0O0pasus u
MPOUCXOXKIEHUA KyIbTypHbIX pacteHuid H. . BasuioBa), omnpenensirtsb
I'PaHULIBI UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHHUE BJIa/I€Th METOJaMHU HAYYHOT'O TO3HAHUS B OMOJIOTHH: HaOII0IeHNE
Y OIIMCAHHE JKUBBIX CUCTEM, IIPOLIECCOB U SIBJICHUM, OPraHU3aLMs U IPOBEACHUE
OMOJIOTMYECKOTO  JKCIEPHUMEHTa,  BBIABMIKEHHE  THIIOTE3bl,  BBISBICHHUE
3aBUCUMOCTH MEXJYy HCCIEAYEMBIMU BEINYMHAMH, OOBSICHEHHE IOJYyYEHHBIX
PE3yIbTaTOB, UCIIOIb30BAHHBIX HAYYHBIX ITOHATHM, TEOPUN U 3aKOHOB, YMEHHE
JieJaTh BBIBOJBI HA OCHOBAHUY ITOJIYYEHHBIX PE3YJIbTaTOB;



YMEHHE BBIJICIATH CYIIECTBEHHBIE PU3HAKH BHPYCOB, KIETOK MPOKAPHOT
U JyKapuoT, OJHOKJICTOYHBIX W MHOTOKJICTOYHBIX OPTaHW3MOB, OCOOCHHOCTH
MPOIIECCOB: OOMEHA BEIIECTB U MPEBpaIICHUs YHEPTUU B KJIETKe, (DOTOCHHTE3A,
IJTACTHYECKOTO0 M JHEPreTHYECKOT0 OOMEHa, XEMOCWHTE3a, MHTO03a, MEio3a,
OIUTOIOTBOPCHMS, Pa3MHOKCHUS, WHIUBHIYAIHHOTO Pa3BUTHS OpraHU3Ma
(oHTOTEHE3);

yYMEHHE TIPUMEHSThH TOJYICHHBIC 3HAHUS IS OOBSICHEHUS OMOJIOTMYECKUX
IIPOIIECCOB U SBJICHUM, JIJIS IPUHATHS MIPAKTUICCKUX PEIICHUN B TIOBCETHEBHOM
KU3HA C TEIbI0 0OCCICUCHHs] OC30IaCHOCTH CBOETO 3J0POBBbS U 370POBBS
OKPYXAIOIUX JIFOJCH, COOJIOJCHUS HOPM TPaMOTHOTO TIOBEACHHS B
OKpYXarolel MPUpOIHON cpejie, MOHMMaHUue HEOOXOIMMOCTH HCITOJIh30BaHUS
JTOCTIKEHUH COBPEMEHHOW OHMOJIOTMM W OWOTEXHOJIOTHH IS palliOHAIBHOTO
IPHUPOJIOTIOIH30BAHUS;

YMEHHE peliaTh 3JIEMCHTApHbIC TCHETUYCCKHME 3aJlayd Ha MOHO- U
TUTHOPUIHOE CKpEIIMBaHME, CIEIJICHHOC HACIICJJOBAaHUE, COCTaBIISATH CXCMBI
MOHOTHOPHTHOTO CKpPENTUBAHUS IS TIPEICKa3aHus HACICIOBAaHUS TTPU3HAKOB Y
OpraHU3MOB;

YMEHHE BBITIOJHATH JIA0OPATOpPHBIE M MPAKTUYECKHUE pabOThI, COOII0IATh
npaBuia mpu pabote ¢ y4eOHBIM U 1a00paTOPHBIM 000PYI0BaHUEM;

yMEHHE KPUTHYECKH OILIEHMBATh M MHTEPIPETUPOBATH HH(OpPMAIUIO
OMOJIOTUYECKOTO COJIEP)KaHMs, BKJIIOYAIONIYIO0 TICEBJOHAYYHBIE 3HAHUA U3
pa3IUYHBIX HCTOYHUKOB (CpeicTBa MaccoBOW HH(OpMaIuu, HAy4HO-
MOIYJISIPHBIE MaTepHalibl), ITUHUECKHE aCTeKThl COBPEMEHHBIX MCCIICIOBAaHUMN B
OHOJIOTHH, MEIULIMHE, OMOTEXHOJIOT U,

yMEHHE CO3/7aBaTh COOCTBEHHBbIC NMHCHMEHHBIE M YCTHBIE COOOIICHHS,
0000mass OMOJOTHUYECKYI0 HH(POPMAIMI0 W3 HECKOJBKUX HCTOYHHUKOB,
IPaMOTHO HMCTIOIH30BATh MOHATUHHBIN anmapat OuOJIOTHH.

[IpenmeTHbIE pe3ynbTaThl OCBOCHMS yueOHOTO npeamera «buonorusi» ¢ 11
Klacce JOIKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTh 3HAHMH O MeECT€ M POJU OHWOJOTHH B CHCTEME
HAyYHOTO 3HAHUA ECTECTBEHHBIX HAyK, B (POPMUPOBAHUH COBPEMEHHOM
€CTECTBEHHO-HAYYHOW KapTHHBI MHUpPA U HAYYHOTO MHUPOBO33PEHUS, O BKJIAJC
POCCHICKUX H 3apyOCKHBIX YYEHBIX-OMOJOTOB B pPa3BUTHE OWOJIOTHH,
(GYHKITMOHAIPHON TPaMOTHOCTH YEJIOBEKa JJISl PEIICHUS KU3HCHHBIX 3a/1a4;

YMEHHE PacKphIBaTh COACPKaHWE OMOJOTUYCCKUX TEPMHUHOB W TIOHSTHM:
BUJI, TOMyJsuusi, TeHOMOHJ, SBOJIOLUMS, JBIXKyIIUME CHIbl (PaKTOphI)



ABOJIIOIIHH, MPUCTIOCOOJIEHHOCTh OpraHU3MOB, BUJI000pa30BaHueE,
AKOJIOTUYECKUE (PAKTOPBI, IKOCUCTEMA, MPOIYIIEHThI, KOHCYMEHTHI, PEAYLICHTHI,
LEeTH MMUTAHUS, PKOJOTHUecKas nupamMmuaa, OuoreoreHos, ouocdepa;

yMEHHE u3JaraTb OHOJOTMYECKHE TEOpUHU (IBOJIOLMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKas TEOpUs SBOJIOLMUHU), 3aKOHbI U 3aKOHOMEPHOCTHU
(3apoapimeBoro cxoactea K. M. Bapa, uepenoBanus riaBHbIX HalpaBiIeHUN U
nytedt sBomonnu A. H. CeseprioBa, yuenus o 6uochepe B. 1. Bepuanckoro),
OTPENIeNIATh TPAHUIIBI UX MPUMEHUMOCTH K )KUBBIM CHCTEMaM;

yMEHHE BJIaJIEThb METOAaMHU HAyYHOTO NTO3HAHUS B OMOJIOTMH: HaOJI0/IeHHE
Y OTIMCAHUE KUBBIX CUCTEM, MPOIECCOB U SIBJICHUN, OpraHU3alus U TPOBEICHUE
OMOJIOTMYECKOTO  DKCIIEPUMEHTA,  BBIJBHKEHUE  THUIIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXY HUCCIEAYyeMbIMH BEJIMYMHAMH, OOBSICHEHHUE MOJIYYCHHBIX
PEe3yIbTATOB, UCIOJIL30BAHHBIX HAYYHBIX MOHATHM, TEOPUH U 3aKOHOB, YMCHHE
JienaTh BEIBOJIBI HA OCHOBAHUU TTOJTYUYEHHBIX PE3YJIbTaTOB,;

YMEHUE BBIICIATH CYIIECTBEHHBIC MPHU3HAKU CTPOEHUS OMOJIOTMYECKUX
OOBEKTOB: BWJIOB, TOIMYJSIUMA, MPOAYIIEHTOB, KOHCYMEHTOB, PEIYIIEHTOB,
OMOreoIleHO30B M JKOCHUCTEM, OCOOEHHOCTH TMPOIIECCOB: HACIEICTBEHHOU
U3MEHUYUBOCTH, €CTECTBEHHOTO otOopa, BUI000pa30oBaHus,
PUCTIOCOOJIEHHOCTH OpPraHU3MOB, JEHUCTBUS DKOJOTHMYECKUX (AKTOPOB Ha
OpraHu3Mbl, TIepeHOCca BEIIeCTB W TOTOKa »JHEPruh B DIKOCUCTEMaX,
AHTPOINOTEHHBIX HM3MEHEHUN B IKOCHCTEMaxX CBOEH MECTHOCTH, KPyroBOpOTa
BEIIECTB M OMOT€OXMMHUYECKHX IIUKJIOB B Onocdepe;

yMEHHE PUMEHSTh OJYYCHHbIC 3HAHUS ISl OOBSICHEHUS OUOJIOTUYECKUX
IIPOLIECCOB U SIBIICHUU, JJISl IPUHATUSA MTPAKTUYECKUX PEIICHUI B TOBCEHEBHOM
KU3HA C TENbI0 oOecriedeHrusi O€30MacHOCTH CBOETO 3J0POBbS U 30POBBS
OKPYXAIOIUX JIIOICH, COOJIOJAECHUS HOPM TPaMOTHOTO TIOBEJACHHS B
OKpYXalollel MPUPOTHON cpefe, MTOHMMaHUE HEOOXOIMMOCTH MCIIOJIb30BAHU S
JNOCTHKECHUH COBPEMEHHOU OounoJioruu TS paLMOHAIBHOIO
MIPUPOJIONIOIB30BAHUS;

YMEHHE pelniaTh JJIEMEHTAapHbIe OWOJIOTHYECKHE 3aJlayd, COCTaBISAThH
CXEMBbI MIEPEHOCA BEIIECTB U SHEPTUU B SKOCUCTEMAX (LIEMU MUTAHHUS);

YMEHUE BBINOJHATH JTa00OPATOPHBIE U MPAKTUYECKUE pabOThI, COOMI0IATh
mpaBwiIa mpu paboTe ¢ yueOHBIM U JaO0OpaTOPHBIM 00OPYIOBAHHUEM;

YMEHHE KPUTHYECKU OIICHWBATh M HMHTEPIPETUPOBATH WH(OpPMAIHIO
OMOJIOTMYECKOTO COJACPKAHUSA, BKIIOYAIONIYIO TICEBJOHAYYHbIC 3HAHUS U3
pa3IMYHBIX HMCTOYHMKOB (CpeacTBa MaccoBOM HH(pOpMAlUU, HAYYHO-



MOMYJSPHBIC  MaTepHasibl), pPacCMaTpUBaTh TJOOATBHBIE SKOJOTHUYECKUE
POOIEMBbI COBPEMEHHOCTH, ()OPMUPOBATH TTO OTHOIICHHUIO K HUM COOCTBEHHYIO
MO3UIIHIO;

YMEHHE CO37aBaTh COOCTBCHHBIC NMHCHBMEHHBIC M YCTHBIC COOOIICHWSI,
0000mass OMOJOTUYECKYI0 HH(OpMAIUI0O U3 HECKOJIBKUX HCTOYHHUKOB,
IPaMOTHO HMCIIOIb30BaTh MMOHATUHHBIN anmapar OUOJIOTHH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIACC
Ne KoanyecTBO 4acoB
DJIeKTPOHHbIE
n | HaumenoBanmue pa3aesion (ungposbie)
KoHTpoJuabsH IIpakTHyeck
/ | ¥ TeM mporpamMmsl Bceero o0pa3zoBaTre/ibHbIE
ble padoThl ue padoThl
| pecypchl
bu6moreka [IOK
1 Buosorus xak Hayka 2 0.5 https://m.edsoo.ru/7f41c2
92
’KuBbie CHCTEMEBI 1 UX bubmmorexa TTOK
2 1 https://m.edsoo.ru/7f41c2
OpraHu3aIus
92
XUMHUYECKUH COCTaB U bubmmorexa TTOK
3 8 1 https://m.edsoo.ru/7f41c2
CTPOCHHE KJICTKH
92
bu6mmoreka [IOK
4 JKu3HenesITeIbHOCTh KIICTKH 6 https://m.edsoo.ru/7f41c2
92
PasmHoOXeHUE 1 bu6mmoreka [IOK
5 WUHIUBUAYAIbHOE Pa3BUTHE 5 1 https://m.edsoo.ru/7f41c2
OpraHU3MOB 92
HacnencrBeHHoCTh M bubmiorexa HOK
6 A 8 1.5 https://m.edsoo.ru/7f41c2
M3MEHYMBOCTh OPraHU3MOB 92



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

Cenexuusi opraHu3MoB.

bubmunorexa IJOK

0 3 https://m.edsoo.ru/7f41c2
CHOBBI OMOTEXHOJIOTUU 92
bubmnoreka LIOK
PesepBHoe Bpems 1 https://m.edsoo.ru/7f41c2
92
OBIIEE KOJIMYECTBO 34

YACOB I10 ITPOT'PAMME



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

11 KJIACC

Ne KoamnuecTBO 4acoB
DJIeKTPOHHbIE
HaumeHoBanue
(uudpossbie)
I | pa3aejoB H TEM Kontpoabusl | IlpakTuyecku
Bcero o0pa3oBaTejibHbIE
/| mporpammbl € paboThI € paboThI
pecypcsl
n
S BOOLHOHHAS bubmnoreka [JOK
B 9 1 https://m.edsoo.ru/7f41cc7
Oomoorus .
Bo3nukHoBeHUE U bu6mmoreka [IOK
pa3BHUTHE XKU3HU HA 9 0.5 https://m.edsoo.ru/7f41cc7?
3emie 4
OPraHI3MLL I bu6mmoreka [IOK
P 5 1 https://m.edsoo.ru/7f41cc7
OKpyXaromas cpeza 4
Coo0mecTBa u bubnuorexa [JOK
9KOJIOTHYCCKHE 9 https://m.edsoo.ru/7f41cc7
CHUCTEMBI 4
bubmorexa [JOK
PesepBHOE BpeMmst 2 https://m.edsoo.ru/7f41cc7
4
OBUIEE KOJIMYECTBO
YACOB I10 34 0 2.5

I[TPOTPAMME



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




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KVIACC
N KoauuecTBO 4acoB
DJIeKTPOHHBIE
JlaTa P
I KouTtpoJsb uugposbie
Tema ypoka Bcer IIpakTuyec HU3y'CH
/ HbIE o0pa3oBaTejibH
0 KHe padoTbl | HA
n padoThI ble pecypchol
bubnnorexa
IHOK
B https://m.edsoo.ru
VOJIOTHUS B CUCTEME HAyK 1
/86366122
https://m.edsoo.ru
/863e632a
MeTo bl TO3HAHUS KUBOU
npuposl. [IpakTudeckas
bubnuoreka
paborta Ne 1
LHOK
«Hcnoap3oBanue 1 0.5
B — https://m.edsoo.ru
P 7108 TP /86326122
W3Y4YEHUU OMOJIOTUYECKUX
00BEKTOBY
bubnuoreka
buonornueckue cucTeMsl, 1 HOK

IMPpOLECChI U UX U3YUCHUC

https://m.edsoo.ru
/863e6564



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6564

Bubnunoreka

XUMHUYECKUH COCTAB KIIETKH. ILHOK

Bopa u MmuHepasnbHbie cOn https://m.edso0.ru
/863e674e
bubnuoteka

benku. CocTas u cTpoeHne ILHOK

0enKoB https://m.edsoo.ru
/863e6b72

depmMeHTH —

OMOJIOTHYECKHE

KaTaJau3aTophbl. bubnuoteka

JlabopaTtopnast pabota No 1 05 LHOK

«3ydenne KaTaJuTHIECKOM ' https://m.edso0.ru

aKTUBHOCTH ()epMEHTOB (Ha /863e6b72

prUMepe aMuIasbl WK

KaTaJasbl)»
bubnuoTeka

Vraepoapl. JIunuas HOK
https://m.edsoo.ru
1863e6870
bubnuoTeka

HyknenHoBbIE KUCIIOTBI. HOK

ATD

https://m.edsoo.ru
/863e6d5¢c



https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6d5c

Hctopus u metoasl

Bubnunoreka

HOK
W3YYCHUS KIICTKH.
KteTouias Teonis https://m.edsoo.ru
p /8636688
Knerka xak nenocraas
J)KMBasg CHCTEMA
Crpoenne syKapruOoTHYECKOU
kieTku. JlabopaTopHas
pabota Ne 2 «M3yuenue bubnmorexa
CTPOEHHMS KJIIETOK PaCTEHUH, HOK
https://m.edsoo.ru
KUBOTHBIX, TPUOOB U 0.5
OaxkTepuii 10 MUKPOCKOIIOM 863¢e6T10
p a p https://m.edsoo.ru
Ha TOTOBBIX 18636716¢
MHKpOIIpenaparax u ux
OIIMCAHUE
bubnuoreka
OOMeH BelecTB Uin [HOK
MeTab0InU3M https://m.edsoo.ru
/863e766¢
bubnuoreka
HOK

®doTocuHTE3. XEMOCHHTE3

https://m.edsoo.ru
/863e7c98



https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98

Bubnunoreka

DHepreTuyeckuii 0OMeH LOK
https://m.edsoo.ru
/863e7aae

JKn3HEeHHBIN UK KIESTKH.

[enenue knetku. Mutos.
bubnnoreka

JlabopaTtopnast pabota Ne 3

«Habnroenre MuTo3a B 0.5 HOK

KJIETKaX KOHYMKA KOPEIIKa htts.//m. eds60.0
/863e7dc4

JIyKa Ha TOTOBBIX

MHKpOIIpenapaTax»
bubnnoreka

buocunres 6enka. Peakuus ITOK

MaTPUYHOTO CUHTE3a https://m.edso0.ru
/863e796¢
bubauoreka

Tpancnsanus — OMOCHHTE3 HOK

Ocnka https://m.edsoo.ru
/863e796e
bubnauoreka

Hexnerounsie ¢hopMbl HOK

JKU3HU — BHUPYChI

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



https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e7540

Bubnunoreka

HOK
DOopMBI PA3MHOXKCHHUS https://m.edsoo.ru
OpraHu3MOB /863e81b6
https://m.edso0.ru
/863e831e
bubnuoteka
Meiios HOK
https://m.edso0.ru
/1863e7f4a
OO6pazoBaHue U pa3BUTHE
MTOJIOBBIX KJIETOK.
bubnuoteka
O1o10TBOpEHKE. OK
JlabopaTtopHnast pabota Ne 4 0.5 1
VI3VICHIE CTDOCHI https://m.edso0.ru
i P /863¢81h6
TMOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOTpenaparax»
bubnuoreka
NunuBunyansHOE pa3BuTHE LHOK
OPraHu3MoOB https://m.edso0.ru
1863e8436
bubnuoTeka
I'enetnka — Hayka o
I[HOK

HaCJICACTBCHHOCTH U
U3MCHYNBOCTH

https://m.edsoo.ru
/863e86f2



https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e86f2

3aKOHOMEPHOCTH bubnuoteka
HacJieJOBaHUS IIPU3HAKOB. HOK
MonorubpunHoe https://m.edsoo.ru
CKpEILIMBaHHE /863e8878
JurubpuHoe bubnuoreka
CKpelIuBaHue. 3aKOH LIOK
HE3aBHCHUMOTO https://m.edsoo.ru
HacjeA0BaHus NPU3HAKOB /863e89a4
CrerieHHOE HacJIeJOBaHNe
npusHakoB. JlabopaTtopHas
pabota Ne 5 «M3yuenue

bubnnoreka
pe3ynbTaToOB

[HOK
MOHOTHOPHUIHOTO H 0.5

I I—— https://m.edsoo.ru

AHTIOPHIA /863€8c60
CKpEITUBaHUS Y APO30(PHITBI
Ha TOTOBBIX
MHKpOIIpenapaTax»

bubnauoreka
I'eneTuka momna.

HOK

Hacnenosanue IIPHU3HAKOB,
CLHCINICHHBIX C ITIOJIOM

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



https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60

N3MeHYNBOCTE.

Henacnencreennas

W3MEHYHBOCTD. BuG

JlaboparopHas pabota Ne 6. HoIHoTeRa
HOK

Nzyuenne 0.5

MOTHUKAITHOHHO https://m.edsoo.ru
/863e8¢efe

W3MECHUYHUBOCTH, TIOCTPOCHHE

BapHUAITMOHHOTO psijia U

BAPUALIMOHHON KPUBOI»

Hacnencreennas

W3MEHYHUBOCTD. bubnuoreka

JlabopaTopHas pabota Ne 7. 05 LIOK

«AHanu3 Myranuii y ' https://m.edso0.ru

Jp030¢ Il Ha TOTOBBIX /863e8¢efe

MHUKpOTIperapaTax»
bubauoreka

I'enernka yeaoBeka HOK
https://m.edsoo.ru
/863e8d78

PesepBHbIit ypok.
O06o00611eHne o Teme
«HacnencTBeHHOCTD U
M3MEHYHUBOCTb OPraHU3MOBY



https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e8d78

Bubnunoreka

3 | Cenexuus Kak HayKa u 1 LIOK
2 | mporecc https://m.edsoo.ru
/863e9214
bubnunoreka
MeToabI ¥ HOCTHKEHUS
3 CENEeKIINM PACTEeHUN 1 1 HOK
3 I p https://m.edsoo.ru
JKHUBOTHBIX /86369214
bubnunoreka
3 | buorexHonorus kKak oTpacib 1 IIOK
4 | Tpou3BOJCTBA https://m.edso0.ru
/86369336
OBILIEE KOJIMYECTBO 34

YACOB II10 ITPOTPAMME



https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863e9336

11 KJIACC

N KoJsnyecTBo 4yacoB
DJIeKTPOHHbIE
JlaTa P
I KonTpousb uudposbie
Tema ypoka Bceer IIpakTHyec H3YY€eH
/ HbIE o0pa3oBaTeibH
0 KHe padoTbl | HA
I padoTbI ble pecypchl
bubnuoteka
OBOIIONUS U METOEI €6 1 HOK
N3y4YEeHUs https://m.edso0.ru
/863ea20e
bubnuoteka
Uctopus pazputus
. L[IOK
MpeACTaBICHUI 00 1
S BOIOLLII https://m.edso0.ru
1 /86369570
bubnuoreka
MuKposBOITIOIHUS 1 LIOK

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



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e

[Tomymsanmst kak
JJIEMEHTapHas €AMHULA

bubnunoreka
BHUJIA U DBOJIOIINM.
HOK
JlaboparopHas pabora Ne 1 0.5
«CDABHCHIE BILIOB 110 https://m.edsoo.ru
P s /86399c6
MOP(hOIOTHIECKOMY
KPUTEPUIO»
bubnunoreka
JIBrKyIIHE CHTIBI
LHOK
(anmemeHTapHbIe PAKTOPHI)
- https://m.edsoo.ru
H /863¢9da4
bubnnoreka
EcrecTBennslit 0TOOD 1 €10 IIOK
hopmbI https://m.edso0.ru
/863e9ed0
Pe3ynbTaThl 3BOJIONNN:
MIPUCIIOCOOJICHHOCTh
OpPraHu3MOB U
bubnuoreka
BHJI000pa30BaHuUe. OK
JlaboparopHas padota Ne 2 0.5 1
«OTcanme https://m.edsoo.ru
/863e9fde

MIPUCTIOCOOIEHHOCTH
opraHusma u e¢€
OTHOCHTEJIBHOTO XapaKTepa



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

Bubnunoreka

Hamnpasnenus u nyru LHOK
MaKpO3BOJIIOLHH https://m.edsoo.ru
/863e9cle
Heob6patumocTts sBOIIONINH
Wctopus xu3Hu Ha 3emiie U
METO/IbI €€ U3y4YECHUS
bubnuoreka
['unoTte3pl mpoucxoxKACHUS HOK
KW3HU Ha 3emie https://m.edso0.ru
/863ea5a6
bubnuoreka
Pasputne xu3Hu Ha 3eMie LIOK
10 3paM U MepUoiaM https://m.edso0.ru
/863eatbbe
OcCHOBHBIE 3Tarbl FBOJIOLUN
PacTUTENBHOTO U JKUBOTHOTO
bubnuoreka
mupa. [Ipaktudeckas padora OK
Ne 1 «M3yuenune 0.5 1
HCKOIAEMbIX OCTATKOB https://m.eds00.14
/863ea8hc

paCTeHI/Iﬁ H )KMBOTHBIX B
KOJIJICKIHUAX»



https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea8bc

Bubnunoreka

CoBpemMeHHas cuctema LIOK

OpPraHM4eCcKOro Mupa https://m.edsoo.ru
/863ea48e
bubmmoreka

DBOJIIOIMS YEJI0OBEKA LIOK

(a"TpOMIOTEHE3) https://m.edsoo.ru
/863eac2c
bubnmmoreka

JiBuokymmue cuibl (hakTopsl) [IOK

aHTPOTIOreHe3a https://m.edso0.ru
/863ead44

OCHOBHEBIE CTaIUU

3BOJIIOIUH YeJI0BEKa

YenoBeueckue pacel U LBIP(I;SQHOTeKa

EE:S:S;HC varTatit https://m.edso0.ru
/863eaea2

Pe3epBHbIit ypok.

O000111eH1E IO TEME

«Bo3HUKHOBEHHE U

pa3BUTHE )KU3HU Ha 3eMIie)»

DKOJoTus Kak HayKa

Cpenpl oOuTaHus u Eubmorexa
[HOK

9KOJIOTHYECKUE (aKTOPbI

https://m.edsoo.ru



https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec

/863eafec

AOGuoTtuyeckue (HakTopsl.

JlabopaTtopHas pabota Ne 3.

«Mopdonoruueckue
. bubnunoreka
0COOEHHOCTH PACTCHHM 13 oK
Pa3HBIX MECT OOUTAHWUSIY. 0.5 ]fit im.ed
s://m.eds00.ru
JlabopaTtopHnas pabota Ne 4. D
/863eb10e
«BrusHUe cBETa HAa POCT U
pa3BHUTHE YEPEHKOB
KoJIeyca»
bubnuoteka
buoTtnueckue GpakTopsl HOK
https://m.edsoo.ru
1863eb348
DKOJIOTUYECKHUE
XapaKTePUCTUKHI
nonymsiiun. [Ipaktudeckast 05

pabota Ne 2 «IToacuér
MJIOTHOCTH MOMYJISIUN
Pa3HBIX BUJOB PACTCHUID)



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb348

Bubnunoreka

2 | CoobuiecTBa OpraHM3MOB — LIOK
5 OHOILIEHO03 https://m.edsoo.ru
/863eb46a
bubnunoreka
2 DKOJIOTHYECKUE CUCTEMBI LIOK
6 | (9KOCHCTEMBI) https://m.edsoo.ru
/863eb46a
OcCHOBHBIE TOKA3aTEIIH
bubnnoreka
HKOCUCTEMBI.
2 LHOK
DKOJIOTMYECKUE TUPAMUBI.
7 CBOMCTBA SKOCHCTEM https://m.edsoo.ru
’ /863eb5fa
Cykueccust
2
3 [IpupoaHbIe SKOCUCTEMBI
2 | AHTpOTOreHHbIE
9 3KOCHUCTEMBI
bubnuoreka
buocdepa — rimodanpHas I[IOK
3KOCHUCTEMA 3EMIIU https://m.edsoo.ru
/863ebb5e
bubnuoreka
3 | 3aKOHOMEpPHOCTH [HOK
1 | cymecrBoBaHus 6rocheps https://m.edso0.ru

/863ebd16



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

3 | UYenoseuectBo B Omochepe

2 | 3emm 1
bubmmoreka
3 | CocymecTBOBaHHE TPUPOIBI 1 LHOK
3 | u yenoBeuecTBa https://m.edso0.ru
/863ebale
PesepBHBIl ypOK.
3 | OO6oOmeHne TeMbI 1
4 | «CoobmecTBa
9KOJIOTHYECKHE CHCTEMBD»
OBILIEE KOJIMYECTBO 34 95
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https://m.edsoo.ru/863eba1e
https://m.edsoo.ru/863eba1e




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET
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