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INOACHUTEJIbBHASA 3AIINCKA

[Ipu paszpaboTke mHporpaMmbl MO OHOJIOTMM TEOPETHUECKYIO OCHOBY ISt
OTIpEJIEICHHUs] TMOAXO0J0B K (POPMUPOBAHUIO COJEPNKAHUS Y4eOHOro MpeameTa
«buonorusiy  coctaBmwiM: KoHuentyaiabHble mnonoxenus PIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJ€H, ColIepKaHus, pPe3yJbTaTtoB OOy4YEeHHS U
TpeOOBaHUI K YPOBHIO MOATOTOBKH BBITYCKHUKOB, MOJOKEHHUS 00 OOIIMX LEIX U
NPUHIIMIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMbI CPEIHETro
obmero obpasoBanus B Poccuiickoii denepanuu, a TaKKe IOJIOXKECHHUS O
cnenuduke OMOIOTHH, €€ 3HAUCHUU B MTO3HAHUU KUBOU IPUPOJIBI U 0OECTICUCHUH
CYILIECTBOBAHMSI YesloBeYecKoro obmiectBa. CoriiacHO Ha3BaHHBIM IOJIOKEHUSM,
OTIpe/IeIeHbl OCHOBHBIC (DYHKIIMH MPOTPAMMBI IO OHOJIOTUH U €€ CTPYKTYpa.

[IporpaMMa 1o Ouosoruum Aaé€T MpeacTaBICHHE O ILeNix, 00 oOmen
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOIIMXCA CPEICTBAMHU
yueOHOro mnpeamera «buonorus», omnpeaenser o00sA3aTellbHOE MPEAMETHOE
COJIEp)KaHUe, €ro CTPYKTypy, pacupeleiieHue I0 pasjenaM H Temaw,
PEKOMEHIYEMYIO MOCIIEA0BATENBHOCTh U3YUEHHsI YUEOHOI0 Marepuala ¢ y4eToM
MEXIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBSI3€H, JIOTMKA 00pa30BaTEIbLHOTO
MpoI1iecca, BO3PACTHBIX OCOOCHHOCTEN 00yJaromuxcs.

B mporpamMe 10 OHONIOTMM TakXe YYHUTHIBAIOTCA TpeOOBaHUS K
IJIAHUPYEMBIM JIMYHOCTHBIM, METANpeIMETHBIM W TPEAMETHBIM pe3yJbTaTaM
oOyueHus B (HOPMHUPOBAHMHM OCHOBHBIX BHJOB Y4eOHO-IIO3HABATEIHLHOM
NEeSATeTbHOCTH/YUeOHBIX JEHCTBUM OOy4YaloIMXCd MO OCBOCHHUIO COJCP>KaHUS
OMOJIOTMYECKOr0 00pa30BaHUS.

B nporpamme no 6uosiorun (10—11 xnaccel, 6a30BbIil YpOBEHb) peain30BaH
MPUHITMI TPEEMCTBEHHOCTH B H3yYE€HUU OWOJOrWH, Ojarojapst 4emy B Hel
MPOCMATPUBAETCS HANPABJICHHOCTh HAa pPa3BUTUE 3HAHUM, CBSI3aHHBIX C
(GbopMUpOBAHHEM  E€CTECTBEHHO-HAYYHOIO  MHPOBO33PEHHUS,  I[EHHOCTHBIX
OpUEHTAlMN JIMYHOCTH, SKOJIOTUYECKOTO MBILUICHUS, IPEACTABICHHUN O 3J0POBOM
oOpa3e >XKM3HM M OEpeKHbIM OTHOUIEHHUEM K OKpYKalolled MPUPOIHOU cpene.
[ToaTomMy Hapsiy ¢ U3yd4eHHEM OOIIEOMOJOTHYECKHX TEOPUid, a TaKKe 3HAHUH O
CTPOEHUH >KUBBIX CHCTEM PA3HOTO PaHTa M CYITHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX MPOILIECCOB B MPOrpaMMe MO OMOJIOTMH YAEIEHO BHUMaHHUE HCIOJIb30BAHUIO
MOJTYYCHHBIX 3HAHUH B TTOBCEIHEBHOM KU3HM TSI PEIICHUS TPUKJIAAHBIX 3a/1a4, B
TOM 4YHCle: NPOQUIAKTUKN HACIEACTBEHHBIX 3a00JIeBaHMUI 4YesOBEKa, MEIUKO-
T€HETUYECKOTO KOHCYJIbTUPOBaHUS, 000CHOBaHUS HKOJIOTUYECKU
1EJIeCO00pa3HOro TMOBEACHUA B OKpYXKAIOIIEeW NPUPOJHOW cCpene, aHaam3a
BIIUSIHUS XO3SMCTBEHHOW JESTENBHOCTU 4YEJIOBEKa Ha COCTOSIHHE MPUPOJIHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CUJICHHE BHUMAHUSI K MPUKJIATHON HAIIPaBICHHOCTH
yaeOHOro mpenMera «buosorusy MPOIUKTOBAHO HEOOXOIUMOCTBIO 00eCIIeueHus
YCIIOBUH ISl PEIICHUsI OJJHOM U3 aKTyaJbHBIX 3a7au IIKOJIHHOTO OMOJIOTHYECKOTrO



oOpa3oBaHus, KoTopas mpennonaraer (opMuUpoBaHHe Yy  oOydarouuxcs
CIIOCOOHOCTH aJanTHPOBATHCS K HW3MEHEHHUSM JIMHAMUYHO Pa3BUBAIOILIETOCS
COBPEMEHHOT'O MHPA.

buonoruss Ha ypoBHE cpeaHero ooOIero 0o0pa3oBaHHS 3aHUMAET BaXKHOE
Mecto. OHa oOecrieunBaeT (opMUpOBaHUE y OOYHAIOUIMXCS MPEICTABICHUN O
HAy4YHOM KapTHUHE MHpa, paclIMpsieT U 0000IIaeT 3HaHUS O KUBOM mpupoje, eé
OTJINYMTEINIbHBIX TNPU3HAKAX — YPOBHEBOW OPraHU3allMA W 3BOJIIOLUHU, CO3IAET
yCIIOBUSL  JJIA: TIO3HAHUS  3aKOHOB  JKMBOM  mpupoisl, (GOPMUPOBAHUSA
(GyHKIMOHAIBLHOM TI'PAaMOTHOCTH, HABBIKOB 3J0pOBOTO M 0Oe30macHoro odpasa
YKW3HU, SKOJOTMYECKOTO MBIIIJIEHUS, IEHHOCTHOIO OTHOIIEHUS K KUBOW IIPUPOJIE
U YEJIOBEKY.

bonbiioe 3HaueHre OMONIOrUsl UMEET TAKXKE JIJISl PEIICHUs] BOCIUTATENIbHBIX U
pa3BUBAIOIIMX  337ad  CpeaHero  oOmero  oOpa3oBaHMs, COLMAIM3ALUU
oOyuatonuxcs. M3yuenue 6uoiaoruu o0ecrneurnBaeT yciuoBus sl (GOpMUPOBAHMUS
WHTEJUICKTYaJIbHbIX, KOMMYHHMKAIIMOHHBIX Y  HWH(GOPMAIIMOHHBIX  HABBIKOB,
ACTETUYECKON KYJBTYpbl, COCOOCTBYET HMHTETpallMi OWOJIOTMYECKUX 3HAHUM C
MPEACTABICHUSIMU U3 JIPYTUX YUYEOHBIX MPEIMETOB, B YACTHOCTH, (PUBUKU, XUMUU
u reorpaduu. Ha3zBaHHbIE TOJIOKEHHUS O MpEAHA3HAYECHUH Y4eOHOro mpeaMera
«buonorus» cocTaBUIM OCHOBY Ul ONpPENEICHHUS IMOAXOJ0B K OTOOpY U
CTPYKTYPUPOBAHHUIO €r0 COJEpKaHUsA, TMPEJICTABICHHOTO B MporpaMMme IO
OHOJIOTUH.

OT6op coxaepkanusi yuyeOHOro npeaMera «buosjorusi» Ha 0a30BOM YpOBHE
OCYIIECTBIEH C TO3UIMH KyJbTypOCOOOpPa3HOTO MOAXOJa, B COOTBETCTBUH C
KOTOPbIM OOyYaroIMecs: OJDKHBI OCBOMTH 3HAHUA W YMEHHUsS, 3HAUUMBbIC IS
dbopmupoBaHusi O00IIEH KYyJIbTYphl, OMNpPEACISIIONIME aJeKBaTHOE TIOBEIACHUE
YyeJoBeKa B OKpY’Karolleld MPUPOJHOU cpejie, BOCTpEOOBAHHBIE B MOBCEIHEBHOM
JKU3HU U TPAKTUUYECKOW AesTeabHOCTH. Oco0oe MeCTO B ATOM cHUCTeMe 3HaHUM
3aHUMAIOT DJIEMEHTHI COJIEPKaHUsI, KOTOPhIE CITy>KaT OCHOBOH JIJ1si (popMUpOBaHUS
MPEJICTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
LHEHHOCTHBIX  OpPHEHTAIMSAX  JIMYHOCTH, CHOCOOCTBYIOLIMX  T'yMaHU3al[uu
OMOJOrNYECKOro 00pa3oBaHMsl.

CTpyKTypUpOBaHUE COJEpXKaHUS Y4EeOHOro MaTepualia B TpOrpaMme Io
OMOJIOTHM OCYIIECTBICHO C Y4YETOM MPUOPUTETHOrO 3HAUEHHUs 3HAHMHA 00
OTIIMYUTENBHBIX OCOOCHHOCTSX JKUBOW MPHUPOJBI, O €€ YPOBHEBOUW OpraHu3aIliu U
HBOJIIOIMU. B COOTBETCTBUM C 3TUM B CTPYKType yueOHOro npeamera «buomorus»
BBIJICJIEHBI CIIEIYIOLINE COJEpKATEIbHbIE IUHUU: «bHONOrus Kak Hayka. MeToasl
Hay4yHOro mo3HaHus», «Kierka xak Ouomormueckas cucrema», «OpraHu3m Kak
ouonoruueckas cucreMa», «CucreMa M MHOrooOpa3ue OpPraHuYecKOro MHUpay,
«OBOJIIOLMS KUBOU MIPUPOIBD», « IKOCUCTEMBI U MPUCYILINE UM 3aKOHOMEPHOCTI.

[lens wu3yuenus yueOHoro mpeamera «buonorus» Ha 0a30BOM YpPOBHE —
OBNIAZICHUE  OOYYalOUIMMHCS  3HAaHUSAMU O  CTPYKTYpHO-(YHKIIMOHATHHOMN



OpraHu3allid JKUBBIX CHUCTEM pa3HOr0 paHra H NPUOOpPETeHHE YMEHH
WCIIOJI30BaTh ATU 3HAHWS I TPAMOTHBIX JEUCTBUI B OTHOIIEHWHW OOBEKTOB
YKUBOUW TIPUPOBI U PEIICHUS PA3IMYHBIX KU3HCHHBIX MPOOIIEM.

JocTikeHue 1enu u3ydeHus: yueOHoro npeamera «buosnorus» Ha 6azoBom
YPOBHE 00€CIIEUNBAETCS PEIICHUEM CICAYIOMINX 3a/]1ay:

OCBOCHHME OO0YYaIOIIUMHCS CHUCTEMbl 3HAHUH O OUOJOTMYECKUX TEOPHSX,
YUYEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIOTE3aX, MpaBUiIaxX, CIyKaluX OCHOBOU
u1st OPMHUPOBAHUS TIPEACTABICHUA O €CTECTBEHHO-HAYYHOW KapTHHE MHpPA, O
METO/IaX HAyYHOI'O MO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX >KUBBIX
CUCTEM Pa3HOT0 YPOBHS OpPraHU3alliU, BBIIAIOIINXCS OTKPBITUSIX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

dbopMupoBaHUE Yy OOYYaIOIIUXCS MO3HABATEIbHBIX, WHTEUICKTYalbHBIX U
TBOPYECKUX CIOCOOHOCTEW B MpOIECCE aHaliu3a JAHHBIX O MYTSIX Pa3BUTHS B
OMOJIOTUM HAYYHBIX B3IJISIIOB, UJEH M MOIXOJ0B K W3YUYEHHUIO KUBBIX CHCTEM
Pa3HOIr0 YPOBHS OpraHU3allUU;

CTAaHOBJICHHE Yy oOydaroumxcs oOmel KyJbTypbl, (YHKIHOHAIBHOU
rPaMOTHOCTH, Pa3BUTHE YMEHUM OOBSICHSITH U OLICHUBATH SIBIICHUS OKPY>KAIOIIETO
MHUpa JKMBOM MPUPOJHI HAa OCHOBAHMM 3HAHUW U OIBITA, MOJIYYEHHBIX MPH
U3Y4YEHUU OHOJIOTUY;

dbopmupoBaHre y OOydYalOIIMXCSd YMEHHMA WUIIOCTPUPOBATH 3HAYCHHE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOU JEATCIIBHOCTH YeJOBEKa, pPa3BUTHHU
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTUH;

BOCMIUTaHUE YOEKIAEHHOCTH B BO3MOXKHOCTH TO3HAHHUS YETOBEKOM >KHBOM
MIPUPOJIBI, HEOOXOIUMOCTH OEPEIKHOTO OTHOIICHHUS K HEH, COOIOICHHUS ATHUSCKHUX
HOPM IpU IPOBEICHUN OMOJIOTMYECKUX UCCIEI0OBaHUM;

OCO3HAHUE IICHHOCTH OHOJIOTUYECKUX 3HAHWM JJisi TIOBBIINICHUS YPOBHS
AKOJIOTUYECKOHN KYJIbTYpbI, 1J1s1 GOPMUPOBAHUS HAYUYHOT'O MUPOBO33PEHUSI;

MpUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHUHN B TIOBCETHEBHOM KU3HU JIJISI
OLICHKU MOCJIEACTBUM CBOEH NEATEIBHOCTH IO OTHOLIECHHIO K OKPYKAIOIIEeH cpelie,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHUE W COOJIIOJIEHHE Mep MNPOPUIAKTUKH
3a00JIeBaHUI.

B cucreme cpemnero oOmiero obOpaszoBanusi «buosorusy», u3ydaemas Ha
0a30BOM YpOBHE, SIBISICTCS OOS3aTENbHBIM yUE€OHBIM MPEIMETOM, BXOISIINM B
COCTaB MpeaMeTHOM o0nacTu « EcTecTBeHHO-HAYUHBIE TIPEIMETHI.

J{nst u3yueHust OMoJIOruu Ha 0a30BOM YPOBHE CpEJIHETO 00111ero 00pa3oBaHus
otBoauTCs 68 yacoB: B 10 kiacce — 34 ygaca (1 yac B Henento), B 11 knacce — 34
yaca (1 gac B Hegento).



COAEPKAHUE OBYUYEHUA
10 KITACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMH HayKaMmu, puiiocoueit, STUKON, SCTETUKON U MPaBOM.
Ponp Ouonormu B (HOpMUPOBAHMM COBPEMEHHOM HAy4YHOM KAapTUHBI MHpA.
Cucrema OMOJIOrMYECKUX HAYK.

MeTobl TO3HAHUS KUBOUW NPUPOIbI (HAOIIOIEHHE, SKCTICPUMEHT, ONIMCAHMUE,
U3MepeHue, KilacCupUKalMs, MOJIETUPOBaHUE, CTaTHUCTHYEcKass 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpetsr: Y. lapsun, I'. Menaens, H. K. Konbnos, /Ixx. Yorcon u ®@. Kpuk.

Tabnuibl U cxeMbl: «MeTo bl TO3HAHUS )KMUBOU MPUPOJIBD.

JlaGopaTopHblie M NpaKTHYeCKHe padoThI:

[Ipaktuueckass padora Ne 1. «Vcmonb3oBaHHe pa3IWYHBIX METOJOB MPH
M3YUYEeHUHU OUOJIOTUUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3AIUA.

JKusbie cuctembl (OMOCUCTEMBI) KaK IpeaAMET u3ydeHus: ouonorun. OTinyuue
YKUBBIX CUCTEM OT HEOPTraHUYECKOW MPUPOIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIii OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBINA, MNOMYJSIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTe€0IIeHOTUYECKUM ), OMOChEpPHBIi.

JdeMoHCTpaum:

Tabmuubl u cxeMbl: «OCHOBHBIE TPU3HAKU JKU3HUY, « YPOBHU OpraHU3AINH
YKUBOU IIPUPOIBI».

O6opynoBanue: moaesb MmoJiekybl JIHK.

Tema 3. XumMu4ecKkuii COCTaB M CTPOCHHE KJICTKH.

XUMHAUYECKUM COCTaB KIIETKH. XHMHUYECKUE DJIIEMEHTBI: MaKpPO3JEMEHTHI,
MHUKPO3JIEMEHTHI. Bo/ia 1 MUHEpaibHbIE BEIIECTBA.

OyHKIMM BOABI U MHHEPAIBHBIX BelIeCTB B KkieTke. l[lommepxkanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u cTpoeHHEe OETKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEITKOB.
HezaMeHnMble ¥ 3aMEHUMbIE AMUHOKUCIIOTHI. AMUHOKHUCJIOTHBIA COCTaB. Y POBHU
CTPYKTYphl OCIKOBOW MOJEKynbl (TIEpBUYHAS, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAs CTPYKTypa). XHUMHUECKHE CBoOWcTBa OenkoB. buonoruueckue
(byHKITUU OETKOB.



®depmeHThl — Owonormdeckue Karanm3aTtopbl. CtpoeHue (QepmeHra:
aKTUBHBIM IIEHTp, cyOcTpatHas crneuuduunoctb. KodepmenTsl. Butamusbl.
OTnuunst pepMEHTOB OT HEOPTAHUYECKUX KaTalIu3aTOPOB.

VYraeBoasl: MoOHOcaxapuabl  (TJIIOKO3a, pubo3a ©  Je30KCHpH003a),
aucaxapunpl - (caxaposa, JaKkTo3a) M MoJucaxapuibl  (Kpaxmai, IJIMKOTEH,
HeJuTo03a). buonornueckue GyHKIUU YTII€BOIOB.

Jlununel:  Tpurmuuepuasl, (ochomunuasl, crepouasl. [HaApOPHIBHO-
ruapodoOHbie  cBoiicTBa. buonormyeckue ¢yHkumu sunuaoB. CpaBHEHUE
YTJIEBOJIOB, OEJIKOB U JIMIHUI0B KaK MCTOYHUKOB YHEPTUU.

HykneunnoBeie kucnotel: JHK wu PHK. Hykimeotuaslt — MOHOMEpHI
HyKJIeuHOBBIX KUCIOT. Ctpoenue n pynkuuu JAHK. Ctpoenne u ¢pynkuun PHK.
Buasl PHK. AT®: ctpoenue u hpyHKIUH.

[{urosnorus — Hayka o kierke. Knerounas Teopust — npuMep B3auMOJIEUCTBUS
ujiel 1 PaKkToOB B HAYYHOM MMO3HAHUM. MeTOAbl U3YUYEHUS KIICTKH.

Knerka kak 1nenoctHas >kuBas cuctema. OOmmMe mNpU3HAKH —KIETOK:
3aMKHyTas HapyHasi memOpana, moiiekyisl JIHK kak renernueckuil ammapar,
CUCTEMa CUHTE3a OellKa.

Tunsl KIETOK: »yKapuoTHyeckas U mpokapuoruyeckas. (OcoOeHHOCTH
CTpOEHHUsI MPOKapHOTHYECKON KieTku. Kierounas crenka Oaktepuii. CTtpoeHwue
AYKAPUOTUYECKON KJIETKU. (OCHOBHBIC OTJIMYMUS PACTUTEJIBHOM, >XUBOTHOM H
IrpUOHON KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPbI KJIETOK — KJIETOYHAs CTE€HKA, TIIMKOKAIUKC, UX
dbynkuuu. [Tnazmatnueckas memOpana, e€ cBoiictBa u QpyHkiuu. [{utomnasma u eé
opraHousibl. OgHomemOpannbie opranHouasl kietku: OIIC, ammapar [ onbmxw,
TM30COMBIL. [10yaBTOHOMHBIE OpPraHOMIbBl KIETKH: MHUTOXOHAPHUM, TUIACTUIBI.
[Ipoucxoxxienrne MUTOXOHJpUM W TuiacTua. Bunbl mmactun. HememOpaHHbIe
OpPraHou/bl KJETKU: PUOOCOMBI, KIETOYHBIM LEHTP, UEHTPUONH, PECHUYKH,
KIyTUKHA. OyHKIIMU OPraHOMI0OB KJIETKU. BKiIroueHus.

Anpo — perynaropHslii 1IeHTp kieTku. CTpoeHue sapa: sjuepHas 000JI0UKa,
KapHOoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcrOpPT BEMIECTB B KIIETKE.

JlemoncTpanum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. lllann, M. IlIneiinen, P. Bupxos, JIx.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Huarpammel:  «PacrnipeneneHue XUMUYECKMX JJIEMEHTOB B HEXKHBOWU
npupone», «PacrnpeneneHne XuMHIECKUX 3JIEMEHTOB B )KUBOW IPUPOIEY.

Tabmupl u cxemsl: «llepuoanueckas Tabnuia XUMHYECKUX 3JIEMEHTOBY,
«CTpoeHne MOJIEKyJIbl BOAb, «bruocunTes 6enka», « CTpoeHHe MOJIEKYJIIbl OelKay,
«Ctpoenue pepmenta», «Hyknennossie kuciaotbl. JJHK», «Ctpoenne MolieKyJibl



AT®», «CtpoeHue 3yKapuOTHYECKOM KIIETKH», «CTpOEHHE JKUBOTHOM KIIETKH,
«CTpoeHue pacTUTENbHON KIETKH», «CTpoeHHue MPOKAPUOTUUYECKONU KIIETKNY,
«CtpoeHue sipa KIEeTKN», « Y TIeBOAbDY, «JIMIuasD.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJIOBaHHUE MJii IPOBEACHUS
HAOJIOICHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKpONpPENapaTbl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHblie 1 NpaKkTHYeCKUE PAdOTHI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTalIUTUYECKOW aKTHUBHOCTU
(dbepMeHTOB (Ha MpUMEpE aMUIIa3bl UK KaTaaasbl)».

JlabopatopHass pabora No 2. «M3ydyeHue CTpoeHHsS KIETOK pacTEHUH,
KUBOTHBIX U OaKTepUil MOJI MUKPOCKOIIOM Ha TOTOBBIX MUKpOIMpEnaparax U HUxX
OMHCAHUE.

Tema 4. ’/KusHenesATeIbHOCTb KJICTKH.

OOMeH BemIecTB, WK MeTa00Iu3M. ACCUMMIAIMS (TUIACTUYECKUM 0OMEH) U
JUCCUMWIAIUA (PHEpreTuueckuii oOMEH) — JIB€ CTOPOHBI €IMHOTO IMpolecca
MeTabonu3ma. Poyib 3aKOHOB COXpaHEHHUsI BEHIECTB U SHEPrUM B TMOHUMAaHUU
MeTabom3ma.

Tunel oOMeHa BemecTB: aBTOTPOQHBIN U reTepoTpodHbiid. Pois dpepmenTon
B 0OMEHE BEIIECTB U MPEBPAICHUN YHEPTUU B KIIETKE.

®ortocunte3. CperoBas U TeMHOBasg (a3pl (doTocuHTe3a. Peakuuu
dbotocunTeza. DPpdhekTuBHOCTH (hOTOCUHTE3a. 3HAUCHUE (DOTOCHUHTE3A ISl KUZHU
Ha 3emuie. BiausiHue ycioBuii cpenasl Ha GOTOCUHTE3 U CIOCOOBI TIOBBIIIEHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.

XeMOCHHTE3. XEeMOCHUHTE3UPYIoIe OakTepun. 3HAUCHUE XEMOCHHTE3a ISl
JKU3HU Ha 3eMIIE.

DHepreTuuyeckuii oOMeH B KJeTKe. PaciuerieHue BellecTB, BbIICICHUE U
AKKyMYJUPOBAaHHE DHEPIrUM B KJIETKE. OTambl JHEPreTUYECKOro OOMeHa.
I'mukonus. bpoxeHnune m ero Buubl. KuCIOpogHOE OKHUCIIEHHE, WA KIETOYHOE
JIbIXaHHE. OkucnurenbHOe dbochopunupoBanue. O (HEeKTUBHOCTh
HHEPreTUYECKOro oOMeHa.

Peakiuu wmaTpuuHoro cuHre3a. [eHermueckas wunHpopmauus u JHK.
Peanuzanus renetmdeckoil uHpopManuu B KIETKE. | eHETWYECKHUd KOJ W €ro
cBoiicTBa. Tpanckpumnuus — Matpuuabli cuHTe3 PHK. Tpancnsnus — GuocunTes
Oenka. Ortanbl TpaHcasuuu. KoaupoBanwe amMuUHOKUCIOT. Posb pubGocom B
OonocuHTe3e Oemnka.

Hexnetounsie popmbl xu3HU — BUpychl. MicTopust oTkpsiTus Bupycos (. U.
NBanoBckuit). OCOOCHHOCTH CTPOCHHSI ¥ KU3HEHHOTO IIMKJa BHPYCOB.
bakrepuodarn. bonesnm pacreHuid, XWUBOTHBIX W YEJIOBEKA, BBI3HIBACMBIC
Bupycamu. Bupyc ummynoaedunuta yenopeka (BHUY) — Bo3Oymutens CIIM/Ia.



OOpatHast ~ TpaHCKpWILIUMA, peBepraza u  uHTerpasa.  [Ipoduiaktuka
pacmnpocTpaHeHHs] BUPYCHBIX 3a001eBaHUil.

JleMOHCTpauM:

[Toptpetsi: H. K. Konbnos, [. N. UBanoBckuii, K. A. Tumupszes.

Tabmuubl U cxembl: «Tunel nutanus», «Metadbomuzm», «MUTOXOHIPUSY,
«JHepreTuyeckuii oomen», «Xiopomiacty, «Potocuntes», «Crpoenue JHK»,
«Ctpoenure u pyHKIIMOHHpPOBaHUE TeHa», «CuHTE3 Oenkay, «[ eHeTnaeckuit Komy,
«Bupyco», «bakrepuodarn», «Ctpoenne u xku3HeHHbM nuki Bupyca CIIN/a,
oaktepuodaray, «Permmukarus JJHK».

Oo6opynoBanue: monenu-anuinkanuu «Yasoenue IHK u Tpanckpuniusy,
«buocunres 6enkay, «CTpoeHne KIeTku», Moenb cTpykTypsl JTHK.

Tema 5. Pa3MHOKeHHMe U HHANBHU/IYaJIbHOE Pa3BUTHE OPTaHU3MOB.

KieTouHblit UK, WU JKU3HEHHBIM LUK KIeTku. MHTepdaza u Mutos.
[Ipouieccrl, mpoTekaromue B uHTepdaze. Perumkainus — peakuus MaTpUIHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBI Ha0Op — KapHOTHIIL
JunnouaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HA0Opbl.  XpOMaTHUJIbI.
[{uTtonoruuyeckue OCHOBBI PA3MHOKEHHSI W  WHIUBUAYAJIBHOTO  Pa3BUTHUS
OpTaHU3MOB.

Henenne knetkn — muto3. Cragum muto3a. Ilpoueccsl, npoucxonsdmue Ha
Pa3HBIX CTAAUIX MUTO3a. BUOTOrMYECKUi CMBICT MUTO3A.

[Iporpammupyemasi ruGenb KIETKU — arnomnTo3.

®opmbl pa3MHOKEHUSI OPraHU3MOB: Oecrosioe U nosoBoe. Bunabl Oecnonoro
Pa3MHOXKEHUS: JEJIE€HUE HaJBOE, ITOYKOBAHME OJIHO- W MHOTOKJIETOYHBIX,
CHOpo00Opa3oBaHue, BEreTaTUBHOE pa3MHOKeHHUE. VICKyCcCTBEHHOE KIIOHHMpPOBaHUE
OpraHU3MOB, €r0 3HAUECHUE ISl CEJIEKIUH.

[TonoBoe pazMHOKEHHE, €r0 OTIANYUS OT OECTIOJIOTO.

Meiio3. Cranuu meio3a. [Ipouecchl, MpoUCXOAIIME HA CTaAusX Meno3a.
[ToBenenne xpomocoM B Meno3e. KpoccuHrosep. bBHOJIOrMYECKUN CMBICT H
3HAYEHHUE MEHO03a.

["ameTorenes — mnpouecc 0O0pa3oBaHUs MOJOBBIX KIETOK Yy IKHUBOTHBIX.
[TonoBbie *kene3bl: CEMEHHUKU U sSIMYHMKU. OOpa3oBaHuE M Pa3BUTHE MOJOBBIX
KJIIETOK — TaMeT (CIepMaro30ui, SIMIEKIETKAa) — CHEepPMATOre€He3 M OBOIEHES.
Oco0OeHHOCTH CTpOEHUsl SULEKIETOK M crepMaro3ouoB. OIuiog0TBOpEHUE.
ITaprenorenes.

WunuBunyanbHoe pa3BuTHE  (OHTOreHe3). OMOpHUOHAIBHOE  pPa3BUTHE
(oMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTUSL Y TMO3BOHOUYHBIX >KUBOTHBIX:
npobneHue, ractpyisiusi, opraHoreHe3. IloctamOpuonanbHOoe pa3Butue. Tumbl
NOCTAMOPHUOHAIBHOTO PAa3BUTHA: TPsSIMOE, HempsiMoe (JIMYuHOYHOE). BrusHue



CpeIbl Ha Pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIIOCOOHBIC BBHI3BIBATH BPOXKIEHHBIE
YpPOACTBA.

Poct u pasButue pacrenuii. OHTOreHE3 I[BETKOBOTO PACTCHUS: CTPOCHHUE
CEMEHHU, CTAJINU Pa3BUTHUSL.

JdeMoHCTpanuu:

Tabmumet 1 cxembl: «DopMbl pa3MHOXKEHHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOJIOTBOPEHUE y LBETKOBBIX pacTeHUil», «BereraTuBHOE pa3MHOXKEHHE
pactenuity, «J/lemenue kneTku Oaktepuit», «CTpOE€HHE TIOJIOBBIX KIIETOKY,
«Ctpoenne xpoMocoMbl», «Knertounwrii nmukin», «Pemnukanus JHK», «Mwutosy,
«Menos», «IIpsimoe u HenmpsAmMoe pa3BUTHE», «I aMeTOreHe3 y MIICKOIUTAIOIINX U
4eIoBeKa», « OCHOBHBIEC CTaAUN OHTOTCHE3a).

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPATHI «CnepMato30u sl
MJICKOIIUTAIOMIETOY, «SHlIeKIeTKka MieKonuTarouero», «KapuokuHes B KieTKax
KOpEIlIKa JyKa», MarHuTHas MOJEb-alIuIuKanus «JleieHue KIeTKW», MOJIEIb
JIHK, Mmonenb meTadazHoi XpOMOCOMBI.

JlabopaTopHbie U NpaKTHYECKHEe PadOThI:

JlaGoparopuas pabora No 3. «HaOmiomenume muTO3a B KJIETKAaX KOHYHKA
KOpENIKa JJyKa Ha TOTOBBIX MUKPOIIpEnaparax.

JlaGoparopHas pabora Ne 4. «M3ydeHwe CTpOCHHS IIOJIOBBIX KIETOK Ha
TOTOBBIX MUKPOIIPENaparaxy».

Tema 6. HacsiencTBeHHOCTH M U3MEHYUBOCTH OPraHU3MOB.

[IpeaMet u 3amaum reHeTUKH. VIcTopus pa3BUTHA T€HETUKU. Posib iuTomoruu
1 SMOPHOJIOTHH B CTAHOBJICHUU TCHETUKH. BKiIaa pOCCHUCKUX M 3apyOeKHBIX
y4EHBIX B pa3BUTHE TCHETHKA. MeETOJbl TEHETHUKH (THOPHIOJOTHUCCKUM,
LIUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHeTHYeCKuil). (OCHOBHBIE TI'€HETUYECKUE
noHsTusA. [ 'eHeTn4yeckasi CHMBOJIMKA, UCTIOJb3yEeMasi B CXEMax CKPEIIMBAHUM.

3aKOHOMEpPHOCTH HAacJieI0BaHUsl MPU3HAKOB, YCTaHOBIEHHbIE . Mennaenem.
MonoruOpuHOe CKpelIMBaHHEe. 3aKOH €IMHO-00pa3us THOPHIOB IEPBOTO
nokoyieHusA. IlpaBuino JOMUHMpOBaHMS. 3aKOH PACHICIUICHUS MPU3HAKOB.
['unoresa yuctoTel ramer. [1oHOE U HEMOTHOE TOMUHUPOBAHUE.

JurubpuaHoe  CKpelIMBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCJeOBaHUS
npu3HakoB.  lluToreHeTMYecKWe  OCHOBBI  JUTHOPHIHOTO  CKPEHIMBAHUS.
AHanu3upytolee ckpenmpanue. Vcnoap30BaHne aHATU3UPYIOLIET0 CKPEIIMBAHUS
JJISL OTIPEICJICHHS] TeHOTHIA OCOOH.

CueruieHHOe  HacienoBaHue Tnpu3zHakoB. PabGora T. Moprana mo
CLEIUICHHOMY HACJIEIOBAaHUIO TeHOB. HapyiieHue cuerieHus reHOB B pe3yJibTaTe
KPOCCUHTOBEpA.

XpOMOCOMHasl TEOPUS HACIEACTBEHHOCTHU. | eHeTuYeCKue KapThl.



['enetnka mosa. XpoOMOCOMHOE ONpeAeieHrne moya. AyTOCOMBI U MOJIOBBIE
XpoMOCcOMBI. ['omorametrHele M reTeporaMeTHeie Opranus3mbl. HacienoBanue
MIPU3HAKOB, CLICTJIEHHBIX C MTOJIOM.

N3MeHYnBOCTh. BHIbI ”3MEHYMBOCTU: HEHACJIEICTBEHHAS] U HACJIEACTBEHHAS.
Ponp  cpempl B HEHACIHEACTBEHHOM  WM3MEHUYMBOCTH.  XapaKTEPHCTHKA
MOAU(PUKAIMMOHHON N3MEHUYMBOCTU. BapranoHHbBIN psifi U BapyualliOHHAsT KpHUBasl.
Hopma peakuuu npuszHaka. KonuuecTBEeHHbIE M KAaYECTBEHHBIE NMPU3HAKH U KX
HOpMa peakiuu. CBoMCTBA MOAUPUKAIIMOHHON H3MEHYUBOCTH.

HacnencrBenHasi, wiM TeHOTHUIIMYECKas, W3MeHUYMBOCTh. KomOuHaTHBHas
W3MEHYMBOCTh. Meio3 W TMOJOBOM TMpOIlECC — OCHOBA KOMOWHATHBHOU
M3MEHYMBOCTU. MyTallMOHHAsl U3MEHUMBOCTh. Kitaccudukaius MyTaiuii: reHHbIE,
XPOMOCOMHBIE, TeHOMHBIE. YacToTa U MpUYuHbBI MyTaluil. MyTtareHuble (pakTopsl.
3aKOH rOMOJIOTMYECKHUX PSAJOB B HaclieACcTBEHHOM n3menunBoctu H. Y. BaBuiiosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

I'enetnka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOABI TE€HETUKH
YeJIOBEKa: TCHECATOTHUCCKIM, OJTM3HCI[OBBIM, IINTOTCHETHYCCKHUM, OMOXHMMHUYCCKUH,
MOJIEKYJISIPHO-TEHETUUECKHM. CoBpemenHOE ONPENICIICHHE Tr€HOTHUIA!
ITIOJJHOTEHOMHOE CEKBEHUPOBAHUE, FEHOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[111P-ananu3a. HacnencTtBeHuble 3a0o0jcBaHUsS 4YeEIOBEKA: TICHHBIC OOJIE3HH,
00JIe3HU C HACJEIACTBEHHOM MPEeApacloiOKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HHU.
ComaTnueckue UM TreHepaTuBHble MyTauud. CTBOJOBbIE KIETKU. [IpuHIUIIBI
3I0POBOTO 00pa3a KU3HU, TUATHOCTUKHU, TPOPHIAKTUKA U JICUEHUS T€HETUYECKUX
Oomne3Hel. MenuKo-rTeHeTUYECKOe KOHCYJIbTUPOBAHHME. 3HAUECHUE MEIUIIMHCKOMN
TCHETHKH B MIPEAOTBPAIICHUY 1 JICUEHUU TeHETUUECKNX 3a00JI€BaHU YEIOBEKA.

JlemoHcTpanum:

[Toptpetsl: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBumnos.

Tabmuet u cxembl:  «MOHOTMOpPHIHOE  CKpeIIMBAaHWE HM  €ro
IUTOTCHETUYECKAasd OCHOBa», «3aKOH pACHICIUICHUSI W €ro LHUTOreHETHYeCKas
OCHOBa», «3aKOH  YHUCTOTBHI  ramer», «JlurubpuaHoe  CKpelIMBaHUEY,
«lluTonornyeckre  OCHOBBI  JTUTHOPUIAHOTO  CKpeHIMBaHus ),  «Meho3y,
«B3anmonencTBUEe AJUICNIBHBIX TE€HOB», «['€HeTHYecKue KapTbl paCTEHU,
JKUBOTHBIX WU 4eEJIOBEKa», «l'eHeTuka moyia», «3aKOHOMEPHOCTH HaCJEAOBaHUS,
CUCIUICHHOTO C mnoJiom», «KapuoTumbl uYenmoBeka © KUBOTHBIX», «Buubl
U3MEHUYHUBOCTHY», «MoauduKalroHHas W3MEHUYMBOCTH», «HacnemoBanue pesyc-
daktopay, «I'eHeTrKa rpymm KpoBu», « MyTarimoHHas ”3MEHUYHNBOCTHY.

O6opynoBanue: Mojaenu-ammInKamun «MOHOTHOPUIHOE CKpEIIUBAHUE,
«Henonxnoe nomuHupoBaHue», «JurnbpunHoe ckpemmBanue», «llepekpéct



XpOMOCOM», MHUKpPOCKON U MHUKpompemnapar «Jpo3zoduia» (Hopma, MyTanuu
(bOopMBI KPBUIBEB U OKPACKH Tema), repbapuit «I'opox mOCEeBHOM.

JlabopaTtopHble U npakTHYecKHe padoThbI:

JlabopaTtopHas pabota No 5. «/3ydeHue pe3ynbTaTOB MOHOTHOPUIHOTO U
JUTHOPUHOTO CKPEIIUBAHUS Y IPO30(HIIbl HA TOTOBBIX MUKpOIIpenapaTax.

JlaGopaTtopHnas paborta Ne 6. «M3yueHne MoauUKAIMOHHON N3MEHUNBOCTH,
IIOCTPOECHUE BAPUALIMOHHOIO PsAZIa U BAPUALMOHHON KPUBOW.

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTauui y Jpo30(uiibl Ha TOTOBBIX
MHUKPOIIPEapaTax».

[Tpaktnueckast pabora Ne 2. «CocTaBlieHHME U aHAIU3 POJOCIOBHBIX
YEJIOBEKa.

Tema 7. Cenexkuust opranu3moB. OCHOBbI OMOTEXHOJIOTHH.

Cenexkuys Kak Hayka M IpolecC. 3apOKICHUE CEJIEKIUU U JTIOMECTHUKALUS.
Yuyenue H. UW. BaBunoBa 0 1eHTpax TMPOUCXOXKACHUS U MHOrooOpasus
KYJbTYPHBIX pacTeHUM. LIEHTpbI NPOUCXOXKACHUSA JOMAIIHUX KUBOTHBIX. Copr,
IIOpOJIa, ITAMM.

CoBpeMeHHbIE METO/IbI CeleKIUU. MaccoBbIi U MHAUBUAYAJIbHBII OTOOPHI B
CEJICKIMU PACTEHMM M JKUBOTHBIX. OLEHKa 3KcTepbepa. biam3kopoacTBEHHOE
CKpemnBaHue — UHOpuAMHr. Yuctas nuHus. CKpellMBaHWE YHUCTBIX JIMHUH.
['erepo3uc, wnu rudbpuaHas cuia. HepoacTBeHHOE CKpelMBaHHE — ayTOPUAMHI.
Otnanénnas rtubpummuzauuss U e€ ycrnexu. VICKycCTBEHHBIM MyTareHes U
IIOJIyYEHHUE TOJIMIUIONIOB. JIOCTMIXKEHHsI CENeKIUMU paCTeHHMM, >KUBOTHBIX U
MHKPOOPTraHU3MOB.

broTexHoJIOrHd Kak OTpacib IMPOU3BOACTBA. ['€HHAas WMH)KEHEpHUs. OTallbl
co3ganusi pexomOuHantHod JIHK wu TpaHcrennsix opranu3zMoB. Kierounas
uHKeHepus. Kilerounble KyJabTypbl. MUKPOKIIOHAIBHOE Pa3MHOXKEHUE PACTEHUMU.
KiloHHpoBaHWE BBICOKOIIPOAYKTUBHBIX CEJIBCKOXO3AMCTBEHHBIX OpPraHU3MOB.

Okojoruueckue W dTudeckue  mpoosembl. MO -  reHeruyecku
MOU(DUITUPOBAHHBIE OPTAHU3MBI.
JlemoHcTpanumu:

[Toptpersi: H. U. BaBunos, . B. Muuypun, I'. [I. Kapneuenko, M. O.
HMBanHos.

Tabmuiel m cxeMbl: Kapta «LIeHTpbl MPOMCXOXKACHUS W MHOT000pa3us
KYJIbTYPHBIX pacTeHuit», «Ilopojbl ToMalIHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuity, «OTaanéHHas rudpuauzamus», «Padotel akagemuka M. ®@. liBaHoBay,
«Ilomumnongus», «OO0bekThI OWoOTexHOMOTHHY, «KileTouHble KyIbTypel W
KJIOHUpOBaHue», « KoHCTpynpoBaHue U NeEPEeHOC TEHOB, XPOMOCOM).

O6opynoBanue: MyJIsiKH TUIOJ0OB M KOPHEIIJIONOB AUKUX ()OPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035HCTBEHHBIE PACTCHUS.



JlabopaTtopHblie U NpakTHYecKHe padoThbI:

Okckypeusi «OCHOBHBIE METOJIbI M JOCTH)KEHHUS CEJEKIMH PAacTeHUH M
YKUBOTHBIX (Ha CEJIEKIMOHHYO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCHBITATENbHBIA  yYaCTOK, B TEIUIMYHOE XO3AWCTBO, JaOOPATOPHIO
arpOyHUBEPCUTETA WJIM HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. DBoJIIOIIUOHHAS OHOJIOTHS.

[IpennochUlkn BO3HUKHOBEHHSI JBOJIOINUOHHOW TEOPHHU. ODBOJIOLMOHHAS
Teopust U €€ MeCTO B OUOJIOTHHU. BiusiHuEe 3BONIOIMOHHONW TEOPUU HA Pa3BUTHE
OMOJIOTHH U APYTHUX HAYK.

CBuzerensctBa HBomonMU. [lameoHTONOrHYECKHE: TOCIEI0BATEIBLHOCTD
MOSIBJICHUS BHUJOB B MMAJICOHTOJOTUYECKOW JIETOMHUCH, MEPEXOJHbIE (POPMBI.
buoreorpadguyeckue: cxocTBo U paznuune GayH u GJaop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJACTBA U PA3IUUUSI SMOPHOHOB pa3HBIX BHUIOB
MO3BOHOUYHBIX. (CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTHYHbBIC, AHAJIOTMYHbIE,
pPYAMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHUUECKUE: CXOJICTBO
MEXaHU3MOB HACJICICTBEHHOCTH W OCHOBHBIX META0OJMYECKUX IyTEeH Yy BceX
OpTaHU3MOB.

OpomonmonHas Teopust Y. JlapBuHa. Ilpenmnochbuiku BO3HUKHOBEHUS
napBuHU3Ma. JIBHKYIME CHIIBI ABOJIONUK BUAOB 10 JlapBuHy (M30BITOYHOE
pPa3MHOXXEHUE MPU OTPAHUUYEHHOCTU PECYPCOB, HEOMpeeNEHHAsT W3MEHUYUBOCTD,
Oopn0a 3a cyIecTBOBaHUE, ECTECTBEHHBINH 0TOOP).

Cunrernueckas Teopus 3Bororuu (CTD) u e€ OCHOBHBIE MOJOKEHHUS.

MukposBostonus. [Tonynsuus kak eIMHUIA BUIA W 3BOJIIOIUU.

JBrkymue cuibl ((pakTopbl) 3BOJIOLMHA BUAOB B Mpupoje. MyTallMOHHbBIN
MpoIlecC M KOMOMHATHUBHAST M3MEHUYMBOCTh. [lomyJsiiMOHHBIE BOJHBI U Apeid
reHoB. M3o1us 1 Murpanus.

EctecTBenHbiii or6op — HampaBisiommii ¢akrtop sBomonud. DopMbl
€CTECTBEHHOTO 0TOOpA.

[IpucnocoOIeHHOCTh OpPraHU3MOB Kak pe3yibTaT 3BOdIOUUHU. [Ipumepsl
NPUCTIOCOOJIEHUI y opraHu3MoB. ApoMopd03bl U UIUO-aAaNTAL|H.

Bun wu BumooOpazoBanue. Kputepun Buma. OcHOBHbIE  (HOPMBI
BUJI000pa3oBaHus: reorpauyeckoe, IKOJIOTUYECKOE.

MaxkposBomorusi.  PopMbl  IBONIOIUU:  (pUIIeTUYECKAs, JHUBEPreHTHAS,
KOHBEpreHTHas1, napasuienbHas. HeoOpatuMocTh 3BOMTIOIUY.

[IpoucxoxieHue OT HecleuuaTu3upoBaHHbIX MpeakoB. [Iporpeccupyromas
crienuanu3anus. AJIanTUBHAS padalus.

JlemoHcTpanum:



[Toptpetsr: K. Jlunneit, XK. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K.
M. Bap, O. I'ekkens, @. Mromnep, A. H. CeBepiios.

Tabmus! 1 cxembl: «Pa3BUTHe OpraHMYECKOro MUpa Ha 3emiiey, «3apoIbIIu
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «®Dopmbl  OoprObI 32
cyiiectBoBanue», «EctecTBeHHbI 0TOOP», «MHOroobpasue COpToB pacTEHUI»,
«MHoroobpasue  mopoa  KHUBOTHbIX»,  «llomymsmum»,  «MyTanoHHas
U3MEHYHMBOCTE», «Apomopdo3by, «Umnoamanrammm», «OOmmIas aereHepanus,
«/IBmKkymre cunbl 3BooIMn», «Kapra-cxema wapuipyTta mnyTtemectBus Y.
Hapsunay», «bopbba 3a cymiectBoBaHue», «IIpucrnocoOIeHHOCTh OPraHU3MOBY,
«I'eorpajuueckoe Bu1ooOpa3zoBaHue», « IKOJOTHIECKOE BUO0OPAa30BAHUE.

OOopynoBaHue: KOJJIEKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
Ha0oOp IUIOOB U ceMsiH, KoJulekuusi «[IpuMepsl 3alMTHBIX NPUCTIOCOOJIEHUN Y
KUBOTHBIX», MOJIeNIb «OCHOBHBIC HAIPABJICHUS BOJIIOIUNY, 00BEMHAS MOJEIb
«CTpOeHHe roJIOBHOTO MO3ra MO3BOHOYHBIX .

buoreorpapuyeckas kapra wMupa, KojuleKuus «@POpMBI COXPAHHOCTH
MCKOMAEMbIX JKMBOTHBIX U pacTeHWil», wojenb ammiukamus «llepekpéct
XpOMOCOM», BIIaXHble Tmpenaparbl «Pa3Butue Hacekomoro», «Pa3Butue
JSATYIIKWY, MUKponpernapat «Jlpo3oduna» (Hopma, MyTaruu (GOpMbl KPbUILEB U
OKpacKH TeJa).

JlabopaTopHbie U MpaKTUYECKHE PadOThI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHIOB 1O MOP(DOIOTHUUECKOMY
KPUTEPUIO».

JlaGoparopnas padora Ne 2. «Onucanue npucnocoO0JCHHOCTH OpraHu3Ma M
€€ OTHOCUTEIBHOIO XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe M Pa3BUTHE KU3HHU Ha 3emuie.

JloHayuyHble TpeNCTaBICHUS O 3aPOXKJIECHUU >KU3HU. HayuHble rumnortesbl
BO3HMKHOBEHHUS >KM3HM Ha 3emyie: a0uOoTeHe3 W TMaHCIepMus. XUMHUYecKas
3BOJIIOLINMA. AOHUOTEHHBIM CHUHTE3 OPraHMYEeCKHX BEIIECTB M3 HEOPraHUYECKHX.
DKCNEepUMEHTAIBHOE MOATBEPKACHUE XUMUUECKOM 3BOMIOIMU. HauanbHbie 3Tanbl
ouonornyeckor sBomonuu. I'unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HUKHOBEHHE NPOTOKJIETKU. [lepBble KIETKH U HX HBOJIOIUS.
@opMHUpPOBaHUE OCHOBHBIX TPYHI KUBBIX OPraHU3MOB.

PazButue xu3Hu Ha 3emuie 1o 3pam U nepuonaM. Karapxein. Apxeiickas u
npotepo3oiickas dpel. Ilaneo3olickas spa u €€ mnepuoibl: KEeMOPUHUCKUH,
OPAOBUKCKHUH, CHLITYPUHUCKHAM, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKHUU.

Me3so030iickas 3pa 1 €€ nepuoabl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

KaliHo301ckass 3pa W €€ mnepuoAbl: MAJCOTCHOBBIM, HEOIECHOBBIN,
AHTPOITOT€HOBBIM.



XapakTepucTUKa KiIMMaTa M IeoJIOTMYECKHX MporeccoB. OCHOBHBIE 3Tallbl
HBOJIIOLIMM PACTUTEIBHOTO M >KUBOTHOrO MHpa. ApomMopdo3bl y pacTeHUU U
XKUBOTHBIX. [l0osIBIIEHME, paclBET U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

CucremMa OpraHMYecKOTO MHpa KaK OTpaxkeHHe 3BoJIonuU. OCHOBHBIE
CUCTEMATUYECKHUE TPYNIbI OPraHU3MOB.

DBOJIOLHA YeTOBEKAa. AHTPONOJIOTHS KaK Hayka. Pa3BuTue npeacTaBieHUi o
IIPOUCXOXKJIEHUH uYeloBeka. Meroabsl HM3ydeHHs aHTpororeHesa. (CxojacrtBa u
pa3Inyns 4eJIOBEKA U KUBOTHBIX. CHCTEMAaTUYECKOE MOJI0KEHUE YETOBEKA.

JBwxkymme  cuiabl  (paktopsl) — aHTpomoreHe3a.  HacneactBeHHas
U3MEHYMBOCTb M  €CTECTBEHHbI 0TOOp. OOIecTBEHHBI o00pa3 KU3HH,
U3rOTOBIICHUE OPYAUI Tpyda, MBIIUICHHE, PEYb.

OCHOBHBIE CTaJUU U BETBU SBOJIIOLMU YEJIOBEKA: aBCTPAIIONUTEKH, YenoBek
yMenbld, Yemoek npsaMoxoasammi, YermoBek HeaHIEpTAIbCKHM, YenoBek
pasymHblii. Haxonku HCKOmaeMmbIX OCTaTKOB, BpeMsl CYLIECTBOBAaHHSA, 001acTb
pacnpocTpaHeHus, 00BEM TOJIOBHOIO MO3Ta, 00pa3 KU3HU, OPYIus.

YenoBeueckue pacbl. OCHOBHbIE  OONBIIME  pachl:  €BPOINEOUIHAS
(eBpaswmiickasi),  HeErpo-aBCTpaJioMJHAas  (PKBATOpUANbHASs),  MOHTOJOUIHAs
(a3uaTcko-amepukaHnckasi).  UepTsl  MPUCHOCOOJICHHOCTH  MpeACTaBUTENCH
YeJIOBEUECKUX PAC K YCJIOBHUSAM CYIIECTBOBaHMWS. EIMHCTBO 4YEIOBEYECKHX pac.
Kputuka pacusma.

JlemoHcTpanum:

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

Tabmuipel 1 cxembl: «Bo3nukHoBeHne ConHEUHOH cucTeMbl», «Pa3BuThe
opraHudeckoro wMupa», «PacturenpHas kietka», <«OKUBOTHas  KIETKay,
«IIpokapuoTnueckas kinerka», «CoBpeMEHHasi CHUCTEMa OpPraHUYECKOro MHUPAY,
«CpaBHEHHE aHATOMHUYECKHX 4YepT CTPOCHHUS 4YeJIOBEKa M YeIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHbIE MeCTa MaJCOHTOJOTHYECKMX HAaXOJIOK  IPEAKOB
COBPEMEHHOI0 4YeJIOBEKa», «/lpeBHeunmme moam», «JpesHue moan», «llepsbie
COBPEMEHHBIE JIIOIU», «HemoBeuecKkrue pach».

O6opynoBanue:  Myisiku — «I[Ipoucxoxkaenne — denoBeka»  (OKOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIa, HEaHJEpPTalblla, KPOMAHbOHIIA), CIECNKUA WU
U300paKeHUsl KaMEHHBIX OpYAHMH MEepBOOBITHOTO YeJOBEeKa (KaMHH-UOMIEPHI,
pyomna, ckpebiia), TEOXpOHOJOTHMYecKas Taliuia, KouieKuus «DopMel
COXPAHHOCTH UCKONAEMBbIX )KUBOTHBIX M PACTCHUID.

JlabopaTtopHble U npakTHYecKHe padoThI:

[Tpaktnueckast pabora Ne 1. «/3ydeHne nckomaeMbIx OCTaTKOB PAacCTeHUN U
YKUBOTHBIX B KOJUIEKIIUSX).



OKCKypcHsl «IBOJIOLUA OPraHUYECKOro Mupa Ha 3emse» (B €CTECTBEHHO-
HAyYHbIN WIH KPA€BEAUECKUI My3€eil).

Tema 3. Opranu3mMsbl 4 OKpYy:KawIlas cpeaa.

DKoJOorus KaK HayKa. 3aau U pa3feibl SKOJIOTUA. MeToAbl 3KOJIOTHYECKUX
UCCIIEAOBAaHUM. DKOJIOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOMTaHUs OpPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYyIIHAs, MOYBEHHA,
BHYTPHUOPTIaHU3MEHHAS.

Oxonornueckue (axropel. Knaccudukanusa skonoruueckux (HakTOpOB:
abnotuyeckue, OWMOTHYECKHE U AaHTPOIOTeHHble. JleWCTBUE HKOIOTHYECKUX
(GakTOpOB HA OPTaHU3MBI.

AOuoTtnueckue (hakTophl: CBET, TEMIIEpaTypa, BIaxHOCTh. DoTonepruoansm.
[IpucnocoGnenusi OpraHM3MOB K  JIEUCTBUIO  a0MOTHYECKHX  (DAKTOpOB.
buonornyeckne puTMsl.

buortnueckue (bakTopBhl. Buner OMOTHUYECKUX B3aUMOJICHUCTBUN:
KOHKYPEHIUSI, XUIIHUYECTBO, CUMONO03 U ero (opmel. [lapasutusm, koomnepanus,
MyTyaJlu3M, KOMMEHCAJIN3M (KBAapTHUPAHCTBO, HAXJEOHUYECTBO). AMEHCAIH3M,
HEUTpaiu3M. 3HAaue€HHE OWMOTHUYECKUX B3aUMOJEHCTBUW [UJIsl CYIIECTBOBAHMS
OpPraHK3MOB B ITPUPOJHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKHA nomyjsiund. OCHOBHBIE IOKAa3aTENH
NOMYJISIUMU: YHMCIEHHOCTh, IUIOTHOCTh, POXAAEMOCTb, CMEPTHOCTb, IMPHUPOCT,
Murpanus. JlmHaMuka 4uCcIeHHOCTH MOMYJISILUU U €€ PeryJssius.

JdeMoHCTpaum:

[Toptpetsl: A. I'ymbonbar, K. @. Pynbe, O. I'ekkensb.

Tabmunpl u cxembl: kapTta «IIpuponnsie 30Hb1 3emun», «Cpeapl oOUTaHUS
Opranu3moBy», «®@otonepuoausm», «llonmymauum», «3aKOHOMEPHOCTH pOCTA
YUCJIIEHHOCTU NOMYJSUUU UHDY30pUU-Ty Pesbkny, «IlumieBsie memnm.

JlaGopaTopHblie 1 NpaKkTHYeCKUE PadoThI:

JlabopaTtopHnas pabota Ne 3. «Mopdonoruueckne 0cCOOEHHOCTH pacTeHUN W3
Pa3HbIX MECT OOUTAHUS.

JlabopaTtopHas pabora Ne 4. «BnusiHre cBeTa Ha poCcT M pa3BUTHE YEPEHKOB
KOJIeyCcay.

[Ipaktrueckast padota Ne 2. «Ilomcu€T MIOTHOCTH MOMYJISIUNA Pa3HBIX BUIOB
PaCTEHUID.

Tema 4. Coo0miecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CooO1iectBO Opranu3smMoB — OuoneHo3. CTpyKTypbl OHOIIEHO3a: BUAOBas,
MPOCTPAaHCTBEHHAsA, Tpoduueckas (mumieBas). Buasl-mommHanTtel. CBsizu B
OHOLIEHO3E.

DKkoJoruyeckne CcucTeMbl (dKocuctembl). [loHsiTme 00 »dKOcHCcTeMe W
ouoreorieHoze. DOYHKIMOHAIBHBIE KOMIIOHEHTHI 3KOCUCTEMBI: TMPOIYILICHTHI,



KOHCYMEHTBI, PEAYIIEHTH. KpyroBopoT BEMIECTB U MOTOK SHEPTHUU B IKOCUCTEME.
Tpoduueckne (muimeBble) YPOBHHU OKOCHUCTEMBI. [lWimeBble IeMA W CETH.
OcCHOBHBIE TMOKa3aTeNM HKOCHCTEMBI: OmoMacca, MNPOIYKIHS. IKOJIOTUYECKUE
nupamMuibl: MPOIYKUHUU, YHCICHHOCTH, Ouomacchl. CBOICTBA 3KOCUCTEM:
YCTOMYMBOCTD, CAMOPETYJIsLHMs, pa3BuTue. CyKieccus.

[TpupoaHBIE PKOCUCTEMBI. DKOCUCTEMBI 03EP U PeK. DKOCHCTEMa XBOWHOTO
WM IIAPOKOJINCTBEHHOTO Jieca.

AHTpONOrE€HHBIE  IKOCUCTEMBI.  ATPOIKOCHCTEMBI.  YPOOIKOCUCTEMBI.
buonornyeckoe u X03MCTBEHHOE 3HAYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpaszue kak Qakrop ycroitunmBoctH 3kKocucteM. CoxpaHeHue
OMOJIOTMYECKOT0 pa3HOoOOpasus Ha 3emiie.

VYuenue B. U. Bepnaackoro o 6uocdepe. I'panuiibl, cOCTaB U CTPYKTypa
ouocheprr. Kuoe BemectBo u ero QyHkiuu. OcoOeHHOCTH OMochepbl Kak
rJI00aIbHONM JKOCHCTEMBI. J[MHaMHuecKoe paBHOBECHME W oOOpaTHas CBSI3b B
ouocdepe.

KpyTroBOpOTHI BEmeCTB 1 OMOTCOXMMHYECKUE ITUKIIBI DJIEMEHTOB (yTepo/a,
a3oTa). 30HAIbHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBo B Onochepe 3emin. AHTPOTNIOTEHHBIE U3MEHEHHs B Orocdepe.
['11oGanpHbIE PKOJIOTHYECKUE TTPOOIISMBL.

CocyiiecTBoBaHuE MIPUPOIBI u YEJI0OBEUECTRA. CoxpaHenue
Oropa3zHoo0pa3us Kak OCHOBa yCTOMUYMBOCTH Onocdepsl. OCHOBA pallMOHATBHOTO
yOpaBJICHHUS TMPUPOJHBIMU pEecypcaMH M HX HCIHoib30BaHue. JlocTrxkeHus
OMOJIOTHUY U OXpaHa MPUPOJIbI.

JdeMoHCTpaUm:

[Toptpetsrl: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepnanckuii.

Tabmumpr 1 cxembl: «[lumeBsie 1enu», «bUOIEHO3: COCTaB M CTPYKTYpay,
«IIpuponnbie cooOmecTBa», «llemu muranmsy, «IKoJoTHYECKasT TUPAMHUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA TUPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOWHOTO  Jeca», «buonenos Bomoéma», «ArpoueHo3», «lIpumepHbie
AHTPOIIOIEHHbIE  BO3JICUCTBHUS HaA IIpUpody», «DBaxuelmme UCTOYHUKHU
3arpsi3HCHMSI BO3JIyXa M TPYHTOBBIX BOa», «[louBa — BakHEHIIasi COCTaBJIAIOMIAS
ouochepr», «DakTopsl Aerpaganuu mousy, «llapaukoBsiii dddexT», «DakTopsI
PaMOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «OO0mas crTpykrypa Ouocheps,
«Pacmipoctpanenue xu3Hu B Ouochepe», «O30HOBBIM d3KpaH Ouocheps»,
«KpyroBopoT yriepoaa B Ouochepe», «KpyroBopor azota B IpUpOAe».

ObopynoBanue: Mojenb-anmnKanus «Tunuuaeie OMOLEHO3BD», TepOapuit
«PacTtutenbHbIe co00OMmEecTBay, Koyekun «bruoreHosy, «Bpenurenu BaxkHEHIIIX
CEIbCKOXO3SIICTBEHHBIX ~ KYJIBTYp», TepOapuu ¥ KOJUICKIIMM PACTEeHUH W
’KUBOTHBIX, TIPUHAAJIEKAIINE K PA3HBIM SKOJIOTMYECKHMM TpYIIaM OJHOTO BUIA,



Kpacnasa knura Poccuiickoii ®enepaunu, u300pakeHUs OXpaHSAEMbBIX BHUIOB
PaCTEeHUN U )KUBOTHBIX.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOTPAMMBI 110
BMOJIOTUN HA  BA30BOM  VYPOBHE CPEJHEI'O  OBLIET'O
OBPA3OBAHUIA

Cormacho ®I'OC COO, ycraHaBiaMBaKOTCd TpeOOBaHUS K peE3yJibTaTaMm
OCBOGHMs OOyyalolmMMHUCSA TNpOrpaMM cpefaHero oOmiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJbTATDBI

B cTpykType JTHYHOCTHBIX PE3YJIBTATOB OCBOCHUA Mpeamera «buosorusy»
BBIJICJICHBI CIIEAYIONIME COCTABIIAIONINE: OCO3HAHHWE O0YYaIOIIMMUCA POCCUICKON
TPaXJaHCKOM UAECHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIBHOCTH
U CaMOONPEACIICHUIO, HaJlW4he MOTHUBAIlMU K  OOy4YeHHIO  OWOJIOTHH,
I[eJICHANPABICHHOE pPa3BUTHE BHYTPEHHHMX YOEXIEHWM JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pPa3BUTUS OHOJOTHUUECKOTO
3HaHUS, TOTOBHOCTh M CHOCOOHOCTH OOYYaIOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH I[IEHHOCTHO-CMBICTOBBIMM YCTAaHOBKAaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO0  00pa30BaHMs, HAJIMYHAE OKOJOTHYECKOTO ITPaBOCO3HAHMS,
CITIOCOOHOCTH CTaBUTH 1LICJIM U CTPOUTH KU3HCHHBIC TUTAHBI.

JIn4HOCTHBIE pE3ynbTaThl OCBOEHUS mpeamMeTra «buonorus» AoCTUraroTCs B
€IUHCTBE YYEOHOM U BOCIHUTATEIBHOM JESITEIBHOCTH B COOTBETCTBUM C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUMOKYJIBTYPHBIMU, HICTOPUUYECKUMH U JyXOBHO-
HPABCTBEHHBIMU IICHHOCTSMH, IPUHSATHIMA B OOIICCTBE MpaBUIaMU M HOpMaMU
MOBEJICHUSI W CIOCOOCTBYIOT IMpOIleCCaM CaMOIIO3HAHHUS, CAaMOBOCIIUTAHHS U
CaMOpA3BUTHUA, pA3BUTHS BHYTPEHHEW TMO3WLMUU JIMYHOCTH, NATPUOTHU3MA,
YBAXEHHUS K 3aKOHY M MPABOMOPSIAKY, YEIIOBEKY TPyJa U CTapILIEeMy MOKOJICHUIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHONIICHHWS K KYyJIbTYPHOMY HACICIUI0 U
TPAAUIIUSAM MHOTOHAIMOHAILHOTO Hapoja Poccuiickon denepanuu, Opupoie u
OKpYXaroUlen cpele.

JInyHOCTHBIE pe3ybTaThl OCBOEHUsI ydeOHoro mpeamera «buosorusy
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YYarOITUXCSl PYKOBOCTBOBAThCS
chOpMHUPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTHBHBIX BHYTPEHHUX  YOEXKIECHUH, COOTBETCTBYIOIIMX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
OMBITA M OMNbITA JIESITEILHOCTH B MPOILIECCE Peaar3allii OCHOBHBIX HaIpaBJICHUUN
BOCHUTATEJILHON JEATEILHOCTH, B TOM YUCJIE B YACTH:

1) rpa:kaIaHCcKOr0 BOCIIUTAHUSI:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIMHA 00YUYaOIIEeT0Cs KaK aKTUBHOTO H

OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;



OCO3HAHHUE CBOMX KOHCTUTYIIMOHHBIX MpaB M OOS3aHHOCTEH, YyBaXeHUE
3aKOHA Y MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTA TMPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX U TMO3HABATENIbHBIX 3a/a4, BHIIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh OTPEACNATh COOCTBEHHYIO TIIO3WIIMIO TI0 OTHOIICHHWIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€

YMEHUE YYUTHIBATh B CBOMX JIEUCTBUSIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJIEH C pa3HbIMU YOEKACHUSIMU, KYJIbTYPHBIMA LIEHHOCTSIMU U
COI[MAIbHBIM MOJIOKEHHEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIIECCE COBMECTHOT'O BBIMOJHECHHUS
y4eOHBIX, TMO3HABATEIBHBIX U MCCIEAOBATEIBCKUX 3a/lady, YBaXUTEIbHOIO
OTHOIIEHUS! K MHEHHUIO OINIMOHEHTOB IMpHU OOCYXICHUHU CIIOPHBIX BOMPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCThH K TYMaHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXJaHCKON HUJICHTUYHOCTH,
NaTpuoOTU3Ma, YBaKEHUS K CBOEMY HApoOJy, YYBCTBA OTBETCTBEHHOCTH IEpE]l
Ponunoi, ropaoctu 3a cBOW Kpai, cBOW PoauHy, CBOM S3BIK M KYyJIBTYDY,
MPOIILIOE U HACTOSIIEe MHOTOHAIIMOHATILHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILICHUE K MPUPOTHOMY HACJIEAUIO U MaMSITHUKAM TIPUPO/IBI,
JTOCTUXEHUSIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHUHCKUX YUYEHBIX B CTAHOBJICHUE H
pa3BuTHE OWOJIOTWMH, TOHMMAaHHUS 3HAYEHWUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBA;

unelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIY)KeHHMIO M 3amute OTeuyecTsa,
OTBETCTBEHHOCTH 32 €0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

OCO3HAaHME JYXOBHBIX IEHHOCTEN POCCUMCKOIO HApPO/Ia;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSCh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIAJa B IOCTPOCHHUE YCTOMYMBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJIUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOI'O TIPUHATHUS LEHHOCTEM CEMEMHOM JKHW3HU B COOTBETCTBUU C
TpaguuusaMu HaponoB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOIICHWE K MHUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOLICHUH;



MOHMMAHHUE YMOIMOHATBHOTO BO3/ICHCTBHUSI )KMBOM MIPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPQKEHHUIO B Pa3HbIX BHUJAX HCKYCCTBA, CTPEMIICHHE
MPOSIBIIATh KAYECTBA TBOPUYECKOM JIMUHOCTH;

5) ¢usnyeckoro BOCHUTAHUA, (POPMHUPOBAHUS KYJILTYPbI 310POBbSI U
IMOIUOHAIBHOTO 0J1ArONOJTyYHs:

MOHMMAaHUE U pealn3alusi 3J0pOBOTO M 0Oe30MacHoro ooOpa3a KU3HU
(3m0poBOE  TUTaHWE, COOJIIOJICHHE TUTMEHUYECKHX TPaBWI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXa, pEryJspHas Qu3nyeckKas
aKTUBHOCTb), OEpEkKHOTr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (PU3NYECKOMY U IICUXUYECKOMY 370POBbIO;

MOHMMAaHUE IIEHHOCTH TIPABWJI WHIWBHIYATHHOTO ¥  KOJJIEKTHBHOTO
0€30MacHOro MOBEICHUS B CUTYalUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJICH;

OCO3HAHHUE MOCIEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (YHOTPEOJICHUS
QJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTH MacTEpCTBa, TPYI0II00HE;

TOTOBHOCTh K AaKTHUBHOH JESITEIIBHOCTU TEXHOJOTUYECKOH M COLMAIBHON
HAIPaBJICHHOCTU, CIOCOOHOCTh MHHUIIMUPOBATH, TIAHUPOBATh U CAMOCTOSATEIHLHO
BBITIOJIHATH TaKYyIO IESITEIbHOCTD;

MHTEpEC K pa3InyHbIM cpepaMm MpoPhecCHOHANIBHON AESITENbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIA BBIOOp Oyaymied mnpodeccun H  peau30BbIBATH
COOCTBEHHBIC KU3HECHHBIC TIIaHbI;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHHI0O W CaMOOOpa30BaHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTUYECKH 1E€JECO00pa3HOE OTHOIICHHE K MPUPOJE KaK HCTOUHHUKY
YKU3HH Ha 3eMJIe, OCHOBE €€ CYILIECTBOBAHMSI;

MOBBIIICHUE YPOBHS OKOJOTHYECKON KYyJNbTYphl: TMPUOOPETEHUE OIbITa
IUTAHUPOBAHMUS TIOCTYIIKOB W OIEGHKHM HMX BO3MOXKHBIX ITOCIEICTBHHA IS
OKPY’KArOIIEN CPEbI;

OCO3HaHHWE TJI00aTBHOrO XapakTepa 3KOJIOTMYECKUX MpoOJeM M IMyTed HuX
pelieHus;

CIIOCOOHOCTh HUCIOJIb30BaTh MpUOOpETaeMble TPH HU3YYCHUU OHOJIOTHH
3HaHMS W YyMCHHUS TIPU PEIICHHH TPOOJIeM, CBS3aHHBIX C PAIMOHAIBLHBIM
IPUPOAOIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIlpaBJIEHHBIX HA COXPAaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXPaHY BHIOB,
aKOCcUCTeM, brochepsr);



AKTUBHOE HENPUATHE JCWCTBUM, NPUHOCAIIMX BpPEH  OKPYNKaAOIIEH
MPUPOJIHON Cpejlie, YMEHHE MPOTrHO3UPOBATh HEOJArONMPUSITHBIE HKOJOTHUYECKHUE
MOCJIEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;

HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOTO MBIIUIEHUS, IKOJIOTUYECKON KYJIbTYPHI,
ombITa NEATEIIbHOCTH HKOJIOTHYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEIIBHOW, KOMMYHUKATUBHOM M COLIMAJIBHOU
MPAKTUKE, TOTOBHOCTU K YYaCTHIO B MPAKTUYECKOMN JIEATEIbHOCTH 3KOJIOTHUYECKOU
HaIlpaBJICHHOCTH;

8) HneHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKH U OOIIECTBEHHON MPAKTUKH, OCHOBAHHOI'O Ha JUaJore
KYJBTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHUPE;

COBEPUICHCTBOBAHUE SI3BIKOBOM M YUTATEIBCKOW KYJBTYpPhl Kak CpEICTBa
B3aMMO/ICHCTBUSI MEXKTY JIFOJbMH U MIO3HAHUS MUPA;

NMOHMMaHWE cheruduKd OWOJIOTMM KaK HayKH, OCO3HAHHUS €€ poJikd B
GbOopMUPOBAHUM PAIMOHATIBLHOTO HAYYHOTO MBIINUICHUS, CO3JaHUU II€JIO0CTHOTO
MpECTaBICHUS] 00 OKPYXaIoIIeM MHpPE KaK O €AMHCTBE MPHUPOJIbI, YeJOBEKa U
oOIecTBa, B TMO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUH MpodsieM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,

yOeKAEHHOCTh B 3HAUYUMOCTH OWOJOTHUU ISl COBPEMEHHOW ITMBUIIU3AIIUU:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3J]aHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pEeIIaTh pPECypCHble  MPOOJIEMbI  Pa3BUTHS
YeJIOBEUECTBA, MTOUCKA MyTEeH BBIX0JIa U3 MIO0ATBHBIX IKOJIOTHUECKUX MPOOIeM U
oOecrieueHusi Mepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAIBHOMY
WCIIOJB30BAaHUIO TPUPOJHBIX PECYpCcOB M (HOPMUPOBAHHUIO HOBBIX CTaHJIApTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYCHHH OWOJOTHYECKUX 3HAHUM B IEIAX
MOBBINMICHUS OOIIEH KyJbTYpPhl, €CTECTBEHHO-HAyYHOW T'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIbHOM TPpaMOTHOCTH OOydaromuxcs, GopMHpyeMOit
MIPU U3YYE€HUU OUOJIOTUH;

MMOHUMAHHUE CYIIHOCTH METOJOB MO3HAHUS, UCIOJb3YEMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJIb30BaTh TMOJydaeMble 3HAHUS [JIs aHalu3a |
OOBSICHEHUS SIBIICHUW OKPYXAIOMIEro MUPA M MPOUCXOAAIINX B HEM U3MEHEHUH,
yMEHHE JejaTh OOOCHOBAHHBIC 3aKJIOUCHHUSI HAa OCHOBE HAayyHbIX (PakToB U
MMEIOLIMXCS JAHHBIX C LIEJIbIO MTOJTYYEHHS JOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJIOTUYECKUE 3HAHWS IS
perieHus Mpo0JIeM B peabHbIX KU3HEHHBIX CUTYAIUSX;

OCO3HAHWE LEHHOCTH HAYYHOU JESITEIbHOCTH, F'OTOBHOCTH OCYIIECTBIISThH
MIPOEKTHYIO U UCCIEA0BATENBCKYIO AESITEIbHOCTh NHANBUAYAJIBHO U B TPYMIIE;



TOTOBHOCTb ¥  CIIOCOOHOCTh K  HEMpPEpPhIBHOMY  0Opa3oBaHUIO H
caM000pa30BaHUIO, K AKTUBHOMY TMOJYYCHHIO HOBBIX 3HAHMNA MO OWOJIOTUU B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTIMHU.

METAIIPEIMETHBIE PE3YJIBTATbBI

MertanpeameTHble pe3yJbTaThl OCBOEHHs yueOHOro mnpeamera «buonorus»
BKIIIOYAIOT: 3HAYMMbIE i1 (QOPMHUPOBAHUS MHUPOBO33PEHUS OO0YUaAIOIIMXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAyYHbIE MOHATHUS, OTPaKArOLIUe
LEJIOCTHOCTh HAy4YHON KapTHHbBI MHUpa M CHEUU(PHUKY METOJOB TO3HAHUS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIUsl, SIBJICHUE, MPOLECC,
CUCTEMa, Hay4yHbI (DaKkT, MPUHIMI, TMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpuS,
UCCIEeIOBaHUE,  HaONMIOJIeHWe, HM3MEpPEHHe, JKCIEPUMEHT W JAPYIHX),
yHUBEpCalbHble Yy4yeOHbIE JEWCTBUS (IIO3HABATENbHbIE, KOMMYHUKATHUBHbIE,

PETYJISITUBHBIE), o0ecreunBaroIIme dbopmupoBaHue GbyHKIHOHATBHON
IPaMOTHOCTH ¥  COIMAJIBHOM KOMIIETECHIIMM OOYYalolIUXCsi, CIIOCOOHOCTh
oOy4Jaronmxcs HCIIOJIb30BaTh OCBOECHHBIE MEXAUCIUTUTMHAPHBIE,

MHUPOBO33PEHUYECKNE 3HAHMS M  YHUBEpPCaJbHblE y4eOHbIE JEUCTBUS B
ITO3HABATEJILHON U COLMAIIBHON MTPAKTHKE.

MertanpeameTHble pe3ynbTaTbl OCBOEHMSI MPOTPAMMBI CPEIHETO OOIIEro
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHMBepPCAJIbHBIMH y4eOHBIMU NMO3HABATEJbHBIMM
NEeHCTBUSIMM:

1) 6a30BbIe JIOrHYECKHE IeiiCTBUS:

CaMOCTOSITENILHO  (OpPMYyJIHUpPOBaTh U aKTyaJIM3UpOBaTh  IMpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJI30BaTh MPU OCBOCHUM 3HAHUM TPUEMBI JIOTUYECKOTO MBILIICHUS
(ananuza, cMHTE3a, CPaBHEHUSI, KJIaccu(UKaIu, 0000IIEeH s ), PACKPBIBATH CMbICI
OMOJIOTMYECKUX MOHATHH (BBIICIATh UX XapaKTE€pHbIE NMPU3HAKU, YCTAaHABIMBAThH
CBSI3U C IPYTUMH MTOHATUSMH );

ONpENENATh LENu JEATEIbHOCTH, 3a]aBas NapamMeTpbl W KPUTEPUH HX
JOCTHKEHUSI, COOTHOCUTD PE3YJIbTAThI ACSATENBHOCTU C TOCTABICHHBIMU LIETISIMU;

UCITOJIb30BaTh OMOJIOTUYECKUE MOHATHUS I 00bsICHEHUS (DAKTOB U SBJICHUM
YKUBOM MIPUPOLBI;

CTPOUTH JIOTMYECKHE pPaCCyKIeHUs (MHIYKTUBHbBIE, JEAYKTUBHBIE, IIO
aHaAJIOTHH), BBIABIATh 3aKOHOMEPHOCTH U NPOTHBOPEYHS B PACCMATPUBAEMBIX
SIBJICHUSX, (DOPMYJIMPOBATh BHIBO/BI U 3aKIHOUCHMS,;

IIPUMEHSATH CXEMHO-MOJICJIbHBIE cpencrtea Ui IIPEICTABIICHHUS
CYILIECTBEHHBIX CBS3€M M OTHOIICHUH B M3y4YaeMbIX OMOJOTMUYECKHUX OOBEKTax, a



TaKK€  NPOTUBOPEYMI  PA3HOrO0  pOJAA,  BBIABICHHBIX B Pa3IMYHBIX
UH(GOPMAILIMOHHBIX UCTOUYHUKAX;

pa3palaThiBaTh IUIAaH PEIICHUs MPOOJEMBbI ¢ YUETOM aHaIU3a UMEIOIIUXCS
MaTepuaIbHbIX U HEMATepUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JESTEILHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIBTATOB
LM, OLIEHUBATh PUCKH MOCIEACTBUM JAESITEIBHOCTH;

KOOPAMHUPOBATh M  BBINOJMHATH pabOTy B  YCJIOBHAX  PEaIbHOTO,
BUPTYaJIbHOI'O U KOMOMHHUPOBAHHOI'O B3aUMOJECHCTBYS;

pa3BUBaTh KPEaTUBHOE MBIIICHUE NTPU PELIEHUH KU3HEHHBIX IPOOJIEM.

2) 6a30BbIe HCCIEA0BATEIbCKIE TeliCTBUS:

BJIAJ€Th HABBIKAMH Y4E€OHO-HCCIE0BATENBCKON U MPOEKTHOM JAESITENbHOCTH,
HaBBIKAMHM  pa3peuieHusi NpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIBHOMY IIOMCKY METOJ0B PEUICHUS IPAKTUYECKUX 3aa4, IPUMEHEHUIO
Pa3INYHBIX METOJIOB ITO3HAHUSI;

UCIIOJIB30BaTh PA3JIMYHbIE BUJIBI JACSATEIBHOCTH IO MOJYYEHUIO HOBOIO
3HAHMS, €r0 HWHTEpPHpETALHH, MNpPeoOpa3oBaHUI0 U NPUMEHEHHIO B YYEOHBIX
CUTYalHMsIX, B TOM YHCJIE TIPH CO3/IaHUU YY€OHBIX U COLMAIBHBIX IPOEKTOB;

(GopMHUpPOBATh HAYUYHBIM TUI MBIIUICHUS, BIaJETh HAYYHONH TEPMUHOJIOTHEH,
KJIIOYEBBIMU MTOHATHSIMU U METOJIaMU;

CTaBUTh M (HOpMyIupoBaTh COOCTBEHHbIE 3aJaud B 00pa30BaTEIbHOU
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLIUSIX;

BBISIBIISATh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJM3UpOBATh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ pEIIEHUs, HaXOAUTh APTYMEHTHI IS JI0Ka3aTelbCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh NapaMeTPbl U KPUTEPUU PELLICHHUS;

aHANIM3UpOBaTh TIOJIYYEHHBbIE B XOJE PpEIICHUs 3aJayd pe3yJIbTaThl,
KPUTUYECKU OIIEHUBATh UX JIOCTOBEPHOCTh, MPOTHO3UPOBATh U3MEHEHHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh PUOOPETEHHBIN OTIBIT;

OCYUIECTBJIATh LIEJICHANIPABICHHBIA TMMOUCK TIEPEHOCa CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPEY;

yMETh MEPEHOCUTh 3HAHUS B IO3HABATEJIbHYIO M MPAKTUYECKYHO 00J1acTh
KU3HEIEATEIbHOCTH;

YMETh MHTETPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00acTei;

BBIJIBUTaTh HOBBIE WJEH, Mpejaratb OpUTHHAIbHBIE MOJIXOJbl U pEUICHUS,
CTaBUTb NMPOOJIEMBI U 331a4H, IOy CKAIOIINE albTEPHATUBHbBIC PELLICHMUSL.

3) pabora ¢ ungopmanueii:

OpPUEHTHPOBATHCS B PA3IUYHBIX UCTOYHHKAX UHPOpPMAINH (TEKCTe y4eOHOTO
nocoOusi, HAyYHO-TIOMYJISIPHOM JUTeparype, OHOJOTHYECKUX CIOBapiAX U
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B VIHTepHeTe), aHAJIM3UPOBATh



WH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM MIPEACTABICHUSI, KPUTUICCKU OIICHUBATH
e€ TOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

(GbOpMyIUPOBATh 3alPOCHl U MPUMEHATH PA3THYHBIE METOJBI MPU TIOUCKE H
otbope Ouosorndeckor mHMOpPMaIMKM, HEOOXOUMOM JIJIsi BHIIOJHEHUSI Y4eOHBIX
3ajiay;

mpUOOpeTaTh OIBIT KCIOJIB30BaHUS HWH(GOPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHIA, COBEPIIICHCTBOBATH KYJbTYPY aKTUBHOTO MCITOJIH30BAHUS PA3IMIHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMaNbHYIO  (GOpMy  MPEACTABICHUS
ouonornyeckor uHbopmalu (cxeMbl, rpaduKy, TUarpaMmbl, TaOJIUIIbI, PUCYHKH
" Jpyroe);

UCTIONB30BaTh HAYYHBIA S3BIK B KadecTBE CpeAcTBa Mmpu paboTe ¢
Ouonornyecko HHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUe W
MaTeMaTUYeCKUe 3HaKU W CUMBOJIBI, (HOPMYJIbI, ab0OpeBHATYpy, HOMEHKIATYpY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpE/ICTBA
HaTJISTHOCTH;

BIAJCTh  HAaBBIKAMHM  pAcTloO3HaBaHWA W 3alUThl  WH(OpMaIuy,
nH(OPMAITMOHHON 6€30MaCHOCTH JINYHOCTH.

OByaieHUe YHUBEPCAJIbLHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1) o0mmenme:

OCYIIECTBJIATH KOMMYHHUKAIIMH BO BceX chepax KM3HU, aKTUBHO y4aCTBOBATh
B JMAJIOTE WJIM JMCKYCCHUU TIO CYIIECTBY OOCYyXaaeMoi TeMbl (YMEHHE 3a]aBaTh
BOIIPOCHI, BBICKA3bIBATh CYKJEHUS OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHI U COTJIACOBAHHOCTH MO3UIIUNA JPYTHX yYaCTHUKOB
JMasora Wik JUCKyCCUN);

pacrmo3HaBaTh HeBepOaJbHBIE CpEICTBA OOIIEHUS, TOHWMATh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHS KOH(IMKTHBIX CHUTYaIlUH,
YMETh CMATYATh KOH(PJIMKTHI U BECTH ITEPETOBOPHI;

BJIQJICTh PA3IMYHBIMH CHOCOOaMM OOINEHWS W B3aUMOJICHCTBUS, MMOHMMAThH
HAMEPEHUs IPYTUX JIIOJIeH, IPOSBIIATh YBAKUTEIBHOE OTHOIICHHE K COOECETHUKY
U B KOPPEKTHOU GopMme hopMyIupoBaTh CBOM BO3PAKEHHUS;

pa3BEPHYTO U JIOTUYHO HM3JIaraTh CBOIO TOYKY 3pPEHUS C HMCIOJb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHas 1eSITeJIbHOCTh:

MOHUMAaTh M MCIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIAUBHUAYaJIbHOU
paboThI IpH pelIeHUH OUOIOTHYECKON MPOOIIeMbI, 000CHOBBIBATH HEOOX OAMMOCTD
MPUMEHEHUS TPYIIOBBIX (DOPM B3aMMOJICHCTBUS MPHU PEIICHUN yIeOHOH 3a1a4H;

BBEIOMPATh TEMATHKy M METOJbl COBMECTHBIX NEUCTBHHM C yd4&TOM OOIIUX
MHTEPECOB M BO3MOKHOCTEHN Ka)KIOro YjieHa KOJUIEKTHBA,;



OpPUHUMATh LM COBMECTHOM  JEeATENbHOCTH, OpPraHU30BbIBaTH U
KOOPJIUHUPOBATh ACUCTBUA MO €€ NOCTHKEHHIO: COCTABJISITh IUIAH JCUCTBHUM,
pacupenensaTb poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIAaThb pEe3yJIbTaThl
COBMECTHOM paboThI;

OLICHUBATh KAauye€CTBO CBOEr0 BKJIAJa WU KaXJOTO YYaCTHUKA KOMAaHJIbl B
OOIIMiA pe3yNIbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

npemjiaraTh HOBBIE IPOEKThI, OLICHUBaTh HJIEU C TMO3ULIHH HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUYMMOCTH;

OCYILECTBJISITh MO3UTUBHOE CTPATETMYECKOE TIOBEACHHE B Pa3JIMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpAXKEHHE, ObITh HHUIIMATUBHBIM.

OByaieHe YHMBEPCAJIbLHBIMH PeryJISTHBHBIMHU AeHCTBUAMM:

1) camoopranu3anusi:

UCIOJIb30BaTh OMOJOTMYECKHE 3HAHUS JUIA BBIABICHUS MpOOJIEM M HX
pELICHUs B AKU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BBIOMpAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTAHOBKU B CBOUX JEHUCTBHUSIX M MOCTYINKAaX MO OTHOLIEHUIO K JKMBOW IPHUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIINX;

CaMOCTOATENIBHO OCYILECTBIISATh MO3HABATEIBHYIO JIEATEIBHOCTD, BBISBIIATH
po0JIeMBbl, CTaBUTh U (HOpPMYIHMpPOBaTH COOCTBEHHBIC 3a7a4i B 00pa30BaTEIbHOMN
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLIUSIX;

CaMOCTOATENIbHO COCTABJISITH IUIaH pPELICHHUS MpoOJieMbl €  YUYETOM
UMEIOITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U IIPEATIOUTCHHIA;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsATh paMKH y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JienaTh OCO3HaHHBIA BbIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTH
3a pELICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

cioco0CTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHUIO HIMPOKOM JpyAMLIMU B
pa3HbIX O00JACTSIX 3HAHWM, MOCTOSHHO TMOBBIIIATH CBOM OOpa3oBaTEIbHBIM U
KYJIbTYPHBII YPOBEHD.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTyalUsIM, BHOCHUTb KOPPEKTHBBI B AESATEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISM;

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peduieKCMH Kak  OCO3HAHMS
COBEpULIAEMBIX JEUCTBUA M MBICIUTENBHBIX MPOLECCOB, HMX pE3YyJbTATOB M
OCHOBaHUi, UCMOJIb30BaTh MPUEMBI peQuieKCHM AJisi OLCHKU CUTyalluu, BhIOOpa
BEPHOI'O PEILLICHHUS;

YMETh OLEHUBATh PUCKM W CBOEBPEMEHHO MPUHUMATh PELIEHUS M0 HX
CHIKEHHIO;



IIPUHAMATh MOTHBBI M apryMEHTBl JPYTMX I[PU AaHAIU3€ pPe3yJbTaTOB
NEATEIbHOCTH;

3) npuHsTHE Ceds U IPYTrUX:

IPUHUMATH Ce0sl, MOHUMAsi CBOM HETOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPU AaHAIU3E pPeE3yJIbTaTOB
NEATEIbHOCTH;

NPU3HABATh CBOE MPABO U MPABO JPYTUX HA OLINOKU;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

IMPEAMETHBIE PE3YJIBTATDBI

[TpenmeTrHble pe3ynbTaThl OocBoeHUs nporpamMmbl COO mo OuojoruM Ha
0a30BOM YpPOBHE BKIIIOUAIOT crieupuyeckue sl yueOHoro npeamMera «buonorus
HAy4YHbIE 3HAHUS, YMEHUS U CIOCOOBI JEHCTBUI 10 OCBOCHHIO, HHTEPIIPETAIIUN U
peoOpa30BaHUIO0 3HAHUM, BUABI JEATEIBHOCTH MO MOJIYYEHHIO HOBOI'O 3HAHUS U
IPUMEHEHUIO 3HAHUM B Pa3iMUYHBIX Y4EOHBIX CUTYallUsAX, a TaKXKe B pealIbHbIX
KU3HEHHBIX CUTYallUsAX, CBSA3aHHBIX Cc Ouosorueid. B mporpamme mnpenmMerHbie
pe3ynbTaThl MPEACTABICHBI IO T0J1aM 00YUYEHUSI.

[IpeameTHbIe pe3ynbTaThl OCBOCHUS yueOHOro mnpeamera «buonorus» ¢ 10
KJjlacce NOJDKHBI OTPAKATh:

c(OPMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYUHOTO
3HAHMSI €CTECTBEHHBIX HayK, B (DOPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOM KapTHHbBI MHpAa M HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCHUMCKUX U
3apyOEKHbIX YYEHBIX-OMOJOrOB B pPa3BUTHE OHOJOTWMH, (PYHKIMOHAIBHOU
I'PaMOTHOCTH Y€JIOBEKA JUIsSl pELICHUS KU3HEHHBIX 3a/a4;

YMEHHE PACKPbIBaTh COAEpKaHHE OHUOJOIMYECKUX TEPMHHOB M TOHSTHMA:
KW3Hb, KIJIETKA, OpraHu3M, MeTaboiau3M (oOMEeH BeIIeCTB U MpeBpallieHue
HHEPrUmr), TOMEOCTa3 (CaMOperyJssius), YpOBHEBasE OpraHu3alis KUBbIX CHUCTEM,
CaMOBOCIPOU3BEICHHE (PENPOIYKIMS), HACIEICTBEHHOCTh, N3MEHYHBOCTbD, POCT H
pa3BUTHE;

yMEHHE Hu3JIaraThb OWOJIOTMYECKHE TEOpUH (KJIETOYHAas, XpOMOCOMHas,
MyTallUOHHAsI, IIEHTpajbHas JOTMa MOJEKYJsIpHOM Ouonoruu), 3akoHsl (I
Menpens, T. Moprana, H. 1. BaBuiioBa) u ydenus (0 IEHTpax MHOTrooOpas3us u
MPOUCXOKICHUS KyJIbTYpHbIX pacTenuii H. M. BaBuioBa), onpeaensiTh rpaHUllbl
UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

yMEHHUE BJIAJIETh METOJIJAMU HAYYHOTO MMO3HAHMS B OMOJIOTUU: HAO0/IEHUE U
OMMCAHUE MKUBBIX CUCTEM, IPOLIECCOB W SIBJICHUI, OpPraHU3alMs U MPOBEIACHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXIY HCCIEIYyEMbIMH BEIWYHMHAMH, OOBSICHEHHE IMOJyUYEHHBIX



pe3yNbTaTOB, UCIOJIb30BAHHBIX HAYYHBIX TMOHATUN, TEOPUH M 3aKOHOB, YMEHHE
JIeN1aTh BBIBOJIBI HA OCHOBAHWU TOJYUYEHHBIX PE3yIbTaTOB;

YMEHHE BBIJCISTH CYIIECTBEHHbIE MPU3HAKU BHPYCOB, KJIETOK MPOKAPUOT U
AYKapHOT, OJHOKIETOYHBIX W MHOTOKIETOYHBIX OpPraHU3MOB, OCOOECHHOCTHU
MPOLIECCOB: OOMEHAa BEIECTB M MPEBpALICHUSI SHEPTUU B KJIETKe, (POTOCHHTE3A,
IUTACTUYECKOTO M JHEPreTHYecKOro oOMEeHa, XEMOCHHTe3a, MHTO03a, Meio3a,
OIJIOJIOTBOPEHMSI, PA3MHOXKEHHUSA, WHAMBUAYAIbHOTO DPAa3BUTUS  OpraHu3Ma
(oHTOTEHER);

yMEHHUE MPUMEHATH MOJYUYEHHbIE 3HAHUS s OOBSCHEHUS OMOJIOTHYECKUX
IPOLIECCOB U SIBJICHUMN, JJISl MPUHATHUS MPAKTUYECKUX PELIECHUI B MOBCEIHEBHOMN
KU3HU C IeNplo obecredeHus 0e30MacHOCTH CBOETO 3J0POBbSI U 3/I0POBBSA
OKPY>KaIOIINX JIIO/IeH, COOIIOIEHUS] HOPM TPaMOTHOTO MOBEJACHHS B OKPY KAIOIICH
OPUPOJIHON cpene, NMOHUMAHUE HEOOXOIUMOCTH HCHOJIb30BAaHUS JTOCTHIKEHUMN
COBpEMEHHOW  Ouojoruun U OMOTEXHOJIOTUHA  JUIsl  PAlMOHAIBHOTO
IPUPOIOTIOTH30BAHUS;

YMEHHE pelaTh »JJIEMEHTApHble TEHETHYECKHE 3aJaud Ha MOHO- H
TUTUOPHUIHOE CKpEIIMBAaHUE, CIEIJICHHOE HAaCJIeI0BAaHUE, COCTaBISATH CXEMBI
MOHOTHOPHIHOTO CKpEIIMBAHMs IJIsl MpeJCKa3aHUsl HaclIeJOBaHUS MPU3HAKOB Y
OpraHH3MOB;

YMEHHUE BBINOJIHATh JTA0OPATOPHBIE M MpPaKTUYECKUe pabdoThl, COOJIOIATH
MpaBuiia Mpu padboTe ¢ yueOHBIM U JJaOOpaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHUYECKH OLEHUBaTh U HHTEPIPETHUPOBATH HHGOPMALUIO
OMOJIOTMUECKOTO  COJEP)KAaHUS, BKIIOYAIONIYI0 I[ICEBJOHAYYHbIE 3HAHUS U3
pa3IMyYHBIX UCTOYHHUKOB (CpeAcTBa MaccoBOW MH(pOpPMalLlMU, HAYYHO-TIOMYJISIPHbIE
MaTepuaibl), STUYECKHE AaCIeKThl COBPEMEHHBIX HCCIEIOBAaHUI B OHOJIOTHH,
MeAWIIMHE, OMOTEXHOJIOTHH;

yMEHHE CO3[1aBaTh COOCTBEHHbIE IHCbMEHHBIE M YCTHBIE COOOLICHMS,
00001mast 6noIoTHUecKyr0 HHGOPMAIUIO U3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.

[IpeameTHbIe pe3ynbTaThl OCBOCHMS ydeOHOro mnpeamera «buonorus» ¢ 11
Kjlacce NOJIKHBI OTPAKATh:

c(OpPMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyUHOTO
3HAaHUS ECTECTBEHHbIX HAayK, B (OPMHUPOBAHMM COBPEMEHHON €CTEeCTBEHHO-
HAYYHOW KapTUHBI MUpPAa M HAYYHOTO MHPOBO33PEHHS, O BKJIAQJ€ POCCHUCKHUX WU
3apyO0eXHbIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OHMOJOTHH, (PYHKIIMOHAJIBHOU
IPaMOTHOCTH YeJIOBEKa JIJIsl pElIeHHs )KU3HEHHBIX 3a/1a4;

YMEHHE pPACKpbIBaTh COAEpKaHHE OHUOJOTMYECKUX TEPMHHOB M TOHSTHIA
BUJI, TIOMYJIALNSA, TeHO(OH, SBOIIOIMS, ABIXKYIIHE CUIIbI ((DaKTOPBI) HBOJIOLNH,
MPUCIOCOOJIEHHOCTh OPraHu3MOB, BHUJ000pa30BaHUE, SKOJOTUYECKUE (PaKTOPHI,



IKOCHCTEMa, MPOJYIEHTbI, KOHCYMEHTBI, pEIYyLEHThl, LeNd IHUTaHus,
AKOJIOTHYECKas Mpamua, OnoreoleHos, onocdepa;

yMEHHE WU3JaraTh OHOJOTHYECKHE TEOpHH (PBONIONMOHHAA Teopus Y.
JlapBuHa, CHHTETHYECKasi TEOpUs DBOJIOIUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogsimeBoro cxonctea K. M. bapa, uepenoBaHusi rjiaBHbIX HaIlpaBiIeHUN U
nyTteit sBomoruun A. H. CeseprioBa, yuenust o 6uochepe B. 1. Bepuanckoro),
OTIPEEISTh TPAHUIIBI KX TPUMEHUMOCTH K YKHUBBIM CHCTEMaM;

yMEHHUE BJIAJIETh METOJIAMU HAYYHOTO MMO3HAHMS B OMOJIOTUHU: HAOJ0/IeHUE U
OMMCAHHUE YKUBBIX CHUCTEM, IPOLIECCOB M SBJICHUM, OpraHu3alus U IMPOBEICHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KCHHE  THUIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXAY HCCICAYEMbIMH BEIUYMHAMHU, OOBSCHEHHE IMOIyYECHHBIX
pe3yNbTaTOB, UCIOJIb30BAHHBIX HAYYHBIX TOHATHUN, TEOPUH M 3aKOHOB, YMEHHE
JieaTh BBIBOJIBI HA OCHOBAHUU MOJYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIICISATh CYIIECTBEHHBIE MPU3HAKU CTPOCHUS OHOJOTUYECKHUX
OOBEKTOB: BHUJOB, TMOMYJALWNA, MPOAYLEHTOB, KOHCYMEHTOB, PEIyICHTOB,
OMOreolleHO30B U HKOCUCTEM, OCOOEHHOCTH IIPOLIECCOB: HACJIEACTBEHHOM
M3MEHYMBOCTH, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOJIEHHOCTH
OpraHU3MOB, JIEUCTBHS DKOJOTHYECKUX (PAKTOpPOB Ha OpPraHU3MBI, IEpeHoca
BEUIECTB M IIOTOKAa DHEPIMH B HKOCHCTEMAaX, aHTPONOTE€HHBIX WM3MEHEHHH B
HPKOCHUCTEMAX CBOEW MECTHOCTH, KPYTroBOpPOTa BEIIECTB UM OHUOr€OXUMHYECKUX
LIMKIIOB B Ouocdepe;

yMEHUE MPUMEHATH MOJYUYCHHbIE 3HAHUS IS OOBSCHEHUS OMOJIOTHYECKUX
IPOLIECCOB U SIBJICHUU, JJIs MPUHATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
XKU3HU C 1eNbplo obecriedyeHus: Oe30IacHOCTH CBOETO 3J0POBbsl U 3/I0POBbS
OKPY>KaIOIINX JTFO/ICH, COOII0OIEHIS] HOPM TPaMOTHOTO MOBEJCHHS B OKPYIKAIOIICH
NPUPOTHON cpene, MOHUMaHUE HEOOXOIUMOCTH WCTIOIb30BAHUS TOCTHIKEHUHN
COBPEMEHHOM OMOJIOTHH JIJIsl palliOHAILHOTO MPUPOIOIOIb30BAHNUS;

YMEHHE pellaTh dJeMEHTapHble OMOJIOTHUYECKUE 33/1aYd, COCTABISATH CXEMBI
NepeHoca BEIIeCTB U SHEPTUU B dKOCUCTEMAX (1[eMU MUTaHUS);

YMEHHUE BBINOJIHATh JTA0OpATOPHbIE M TPaKTUYECKUe padOThl, COOMIOIAThH
MpaBuJia Mpy padboTe ¢ yueOHBIM U JJaOOPaTOPHBIM 000PYI0BAHHUEM;

yMEHUE KPUTHYECKH OIEHWBATh M HWHTEPIPETUPOBATH HH(POPMAIIHIO
OMOJIOTMYECKOTO  COJEP)KAaHUS, BKJIIOYAIONIYI0 T[ICEBJOHAyYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpeACTBa MacCOBOW MH(MOPMAIIMU, HAYYHO-TIOMYJISIPHBIC
MaTepuaibl),  paccMaTpuBaTh  IJ00ajdbHBIE  HAKOJOTHYECKHE  MPOOJIeMbI
COBPEMEHHOCTH, (OPMUPOBATH MO OTHOLICHUIO K HUM COOCTBEHHYIO MO3HUIIHUIO;

YMEHHE CO3[1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOLICHHS,
000011as1 OMOJIOTUYECKYI0 MH(POPMAIIMIO U3 HECKOJIbKUX HCTOYHUKOB, TPAMOTHO
MCII0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KVIACC
KoanuectBo yacos DJIeKTPOHHbIE
No 11/ HaunmeHnoBaHue pa3ieiioB U TeM Kowrponsusre  Tpaxrmseckie (uudgpossbie)
NMPOrpamMmbl Bcero o0pa3oBaTtejibHbIE
padoThbI padoThI pecypenI
bubmmoreka [JOK
brororii Kax Hayka 2 05 https://m.edsoi_.[ ru/7f41c292
JKuBple cucTeMbl U UX OpraHU3aLUs 1 bubmorexa HOK
https://m.edso0o.ru/7f41c292
XUMHUYECKUI COCTaB U CTPOCHUE KIIETKU 8 1 bubmmorexa LIOK
https://m.edso0o.ru/7f41c292
KuznenestenbHOCTh KIETKU 6 bubmmorexa [JOK
https://m.edsoo.ru/7f41c292
Pa3smHOXeHue 1 HHAUBUAYaIbHOE Pa3BUTHE 5 1 bubmuoteka [IOK
OpTraHU3MOB https://m.edso00.ru/7f41c292
HaciaencTBeHHOCTh U U3MEHYHUBOCTD 3 15 bubmmoteka IIOK
OpraHu3MOB https://m.edso0.ru/7f41c292
Cenekiust opranu3mMoB. OCHOBBI 3 bubmuoreka [IOK
OMOTEXHOJIOTHUHI https://m.edso0o.ru/7f41c292
Pe3epBHOE Bpems 1 bubmorexa [JOK
https://m.edso00.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 0 4




11 KJIACC

Koan4decTBo 4acoB DJIeKTPOHHbBIE
HaunmMenoBanue pa3iesioB H TeM nudpoBLIe
Ne i/m P Konrpoabnbsie IIpakTHyeckue (upp )
MPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoThbI padoThI
pecypcesbl
bubnunoreka LIOK
1 IBOIIOHOHHAS OHOOTHA d 1 https://m.edsoo.ru/7f41cc74
) Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 9 05 Bbu6mmoteka [JOK
3emiie ' https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
1
3 Opramm3sMeL 1 OKpyxaiomas cpesia > https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
4 Coo0011ecTBa U DKOJIOTHUECKUE CUCTEMBI 9 https://m.edsoo.ru/7fA1ecT4
bubnunoreka LIOK
5 P 2
C3CPBHOC BpeMit https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 2.5




IHOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
ara undposbie
Nen/m = Tema ypoka Kontpoabubie IIpakTuuyeckue o p
Bcero u3ydyeHusi odOpa3oBaTe/IbHbIE
padoThbI padoThI
pecypcsbl
bu6mmorexa [IOK
1 buoiiorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.edso0o.ru/863e632a
MeTo1bl TO3HAHUA KUBOM TPUPOJIBI.
Hucrpykrax no Th. [Ipaktuueckas
2 abota Ne 1 «Mcmonp3oBanue 1 0.5 bubmmorexa LOK
P } ' https://m.eds00.ru/863e6122
pa3IMYHBIX METOJIOB MPU U3yUYECHUU
OHOJOTrNYEeCKHX 0OOBEKTOBY
3 buonornueckue cuctemsl, IPOIIECCHI 1 bubnunoreka [JOK
U UX U3yYEHHE https://m.eds00.ru/863e6564
4 CrapToBas JMarHOCTHKAa 3HAaHUH Ha 1 bubnuoreka [IOK
Temy «BBenenue» https://m.edso00.ru/863e6564
5 XUMHUYECKUW COCTaB KIIeTKU. Boma u 1 bu6mmoreka [IOK
MUHEpaJIbHBIE COJIU https://m.eds00.ru/863e674e
bu6mmoreka [IOK
6 b .C 0 1
CIH. LOCTAB 1 CTPOCHHE DEIKOB https://m.eds00.ru/863e6b72
®epMeHThl — OMOJIOTHYECKHE
karanusatopel. MHCcTpykTax no Th.
7 JlaGopatopHas pabora Ne 1 1 05 bubnnoreka [JOK

«M3yuyeHne KaTaIuTHYECKOU
AKTUBHOCTH (pepMEHTOB (Ha IpUMEpe
aMMJIa3bl WIIM KaTaJia3bl)»

https://m.edso0.ru/863e6b72




bu6mmoreka [IOK

8 YrieBopL. Jiummet https://m.eds00.ru/863e6870
bubmuoreka [JOK
o Hywaeunoseie kncnotel. AT® https://m.eds00.ru/863e6d5¢c
10 Hcropus u meTonbl n3y4eHus bubnuoreka [IOK
kietku. Knerounas teopus https://m.edso00.ru/863e6e88
1 KieTka kak menoctHas )KuBast
crucrema
CtpoeHue 2yKapuOTHUYECKOM KIETKH.
Uuctpykrax no Th. JlabopaTopHas
pabota Ne 2 «/3yuenue cTpoeHHs bu6mmoreka [IOK
12 KJIETOK PacTEHUH, )KUBOTHBIX, TPHOOB 0.5 https://m.edso00.ru/863e6ff0
1 OakTepuii MO MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716c
TOTOBBIX MUKpOIIpENapaTax u ux
OIIMCaHUE»
bu6mmoreka [JOK
13 O6men BemecTs wim MeTabosmsM https://m.edso00.ru/863e766¢
bu6mmoreka [JOK
14 Potocmires. XemocHnres https://m.eds00.ru/863e7c98
. bubnuoteka [JOK
15 DHepretieckiii oOmeH https://m.edso0.ru/863e7aae
JKu3HeHHbIN UK KIeTKU. [{enenue
KJeTku. Murto3. Mactpykrax no Th.
16 JlaGopaTtopnast pabota Ne 3 05 bubnuorexa [JOK
«Ha0mrotenne MUTO3a B KJIIETKAX https://m.edsoo.ru/863e7dc4
KOHYHKA KOPEIIKa JIyKa Ha TOTOBBIX
MUKpOTIpenaparax»
17 buocunTe3 6enka. Peakimst bu6mmorekxa [IOK

MaTpUiIHOI'O CUHTE3a

https://m.edso0.ru/863e796e




bu6mmoreka [IOK

1 T —
8 PaHCIALHS — OHOCHHTE3 GeKa https://m.edso0o.ru/863e796e
19 Hexnerounsie popmbl )KU3HH — bubnuoreka [IOK
BUPYCBI https://m.eds00.ru/863e7540
bu6mmoreka [IOK
DopMBI PA3MHOXKEHUS OPraHU3MOB https://m.eds00.ru/863e81b6
https://m.edsoo.ru/863e831e
bubmuoreka [JOK
20 Meti
eHos https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U Pa3BUTHE MOJIOBBIX
KJIeTOK. OIJIOIOTBOPEHHE.
21 Uuctpykrax no Th. JlabopaTopHas 05 bubnnoreka [JOK
pabota Ne 4 «3yuenue cTpoeHHs ' https://m.eds00.ru/863e81b6
MTOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIIpenaparax»
99 NuauBHuyanbHOE pa3BUTHE bu6nmoreka [JOK
OpraHu3MOB https://m.eds00.ru/863e8436
93 I'enetnka — Hayka o bubnuoteka [JOK
HaclaeACTBEHHOCTH U U3MEHYUBOCTHU https://m.edsoo.ru/863e86f2
3aKOHOMEPHOCTH HACJIEAOBAHUS
24 npr3HaKoB. MoHOTHOpHTHOE bubmorexa HOK
P ] puA https://m.eds00.ru/863e8878
CKpEIIUBaHUE
UTHOPUTHOE CKpEIIMBaHUE. 3aKOH
25 i[eSaBI/II::I/Ii[/IOTO HaI::nL: OBaHMS bubmorexa HOK
a https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CrenieHHOe HaclieIoBaHUE
26 npusHakoB. MHcTpykTax o Th. 05 bubnnorexka [JOK

JlaGopatopHas padota Ne 5
«M3y4eHune pe3ybpTaToB

https://m.edso00.ru/863e8c60




MOHOTHOPHUIHOTO M TUTHOPUTHOTO
CKpEIIUBAHUS Y APO30(IIIBI HA
TOTOBBIX MUKPOIIpEnapaTax»

97 I'eneruka nona. HacnegoBanue 1 bubmuoreka [JOK
MIPU3HAKOB, CIEIIJICHHBIX C MIOJIOM https://m.eds00.ru/863e8c60
M3menunBocth. HeHacneacrreHHas
n3MeH4nBOCTh. MHCTpyKTa)x 1o Th.

JlaGoparopnas padora Ne 6.
28 I/I3que)HI/IepMOI[I/II)CbI/IKaLII/IOHHOI71 1 0.5 bubnmorexa LOK
https://m.edso0.ru/863e8efe
U3MEHYMBOCTH, IOCTPOCHHE
BapHAIlMOHHOTO Psaa U
BAPUALIMOHHON KPUBOI»
HacnencrBeHHass ©3MEHYHUBOCTb.

29 JlaboparopHuas pabota Ne 7. «AHanu3 1 05 bubnuorexa [JOK
MyTalui y 1po30(UiIbl Ha TOTOBBIX https://m.edsoo.ru/863e8efe
MUKpOTIpenaparax»

bu6mmorexa [IOK

30 Peneriia wenosexa 1 https://m.eds00.ru/863e8d78
PesepBHeIit ypok. O600111eHNE 10

31 teme «HacneacTBeHHOCTh U 1
W3MEHYUBOCTh OPTaHU3MOBY

bu6mmorexa [IOK

32 (Cenexups kax Hayka H Ipoece L https://m.eds00.ru/863e9214

33 MeTobl U TOCTHKEHUS CENTEKIINU 1 bu6mmoreka [IOK
pPacTeHUN U KUBOTHBIX https://m.eds00.ru/863e9214

34 buoTrexHomorus Kak oTpacib 1 bubnmoreka [JOK
MPOU3BOACTBA https://m.edso00.ru/863e9336

OBUIEE KOJIMYECTBO YACOB I10 34 4




I[TPOTPAMME




11 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
Ne Hara uudposbie
n/n Tewa ypoxa Bceero Kontpoabneie  Ipaxruyeckue u3ydyeHusi odpa3oBaTe/IbHbIE
padoThbI padoThI
pecypcsl
1 DBOJIIONHS U METOJIBI €€ H3yYCHHS 1 bubnnorexa LIOK
https://m.edso0.ru/863ea20e
5 Hcropus pa3Buths NpeacTaBIeHUN 1 bubnnorexa [HOK
00 3BOJIIOLUU https://m.edsoo.ru/863e9570
bu6mmorexa [IOK
3 Miipooposmions L https://m.edsoo.ru/863e9cle
[Tonynsiiiust Kak 3JeMeHTapHas
€AMHUIA BUJIA U DBOJIIOIIH.
4 Jlaboparopuas padota Ne 1 1 0.5 bubmorexa LHOK
https://m.edso00.ru/863e99c6
«CpaBHEHUE BUJIOB T10
MOp(}oTorHUIecKOMy KPUTEPHIO
5 JIBrKy1IHME CUITBI (3JIEMEHTapHBIC 1 bubnuoteka [JOK
(akTOpbI) IBONTIOINH https://m.edsoo.ru/863e9da4
. bubmuorexa [JOK
6 EctectBenHblit 0TO0p U €ro popmbl 1 https://m.edsoo.ru/863e9edo
Pe3ynbpTatsl sBOIIONMN:
MPUCTIOCOOJIEHHOCTh OPIaHU3MOB U
7 BH000paszoBanue. JlaboparopHast 1 05 bubnuorexa [JOK
paborta Ne 2 «Onucanue https://m.edso0o.ru/863e9fde
MPHUCTIOCOOJICHHOCTH OPraHu3Ma U e
OTHOCHUTEIILHOTO XapaKTepa
3 Hanpasnenus u nytu 1 bubnuorexa [IOK

MaKpO3BOJIOIMH

https://m.edso0.ru/863e9cle




HeobOpatumocTs 3BOTIONINH

Ucropus xu3nu Ha 3emiie 1 METObI

10 "
e€ u3yueHus

11 I'unoressl NPOUCXOKIACHUS KUZHU bubnuoreka [IOK
Ha 3emiie https://m.edso00.ru/863ea5a6

12 PazBuTue xu3Hu Ha 3emMJie 10 Hpam U bubmuorexa [JOK
nepuoiaM https://m.edsoo.ru/863ea6be
OCHOBHBIE 3Tallbl BOIIOLUU
PaCTUTENHHOTO U KUBOTHOTO MHpA.

13 [IpakTuueckas padorta Ne 1 05 bubnuorexa [JOK
«M3ydyeHne NCKONmaeMbIX OCTaTKOB https://m.edso0.ru/863ea8hc
pacTeHHii U KUBOTHBIX B
KOJUIEKLIASX

14 CoBpemeHHas cuctema bubnnorexa [HOK
OpPraHUYeCKOro MUpa https://m.edsoo.ru/863ea48e

bu6mmoreka [IOK

15 DBOJIOIUS YeTI0BEeKa (aHTPOIIOTEHE3) https://m.edsoo.ru/863eac2c

16 JIBmokyiue cuibl (pakTopsl) bubnnorexka [JOK
aHTPOIIOreHe3a https://m.edsoo.ru/863ead44

17 OCHOBHBIE CTaAUH IBOJIIOINHA
YeJioBeKa

18 Yenoseueckue pacsl ¥ PUPOIHbIE bubnnorexka [JOK
aZlanTaly 4YeJIoBeKa https://m.edsoo.ru/863eaea2
PesepBHbIit ypok. O60011eHre 1o

19 TeMe «Bo3HUKHOBEHHE U pa3BUTHE
KU3HU Ha 3emiie»

20 DKOJIOTHS KaK HayKa

21 Cpenpl OOUTaHUS U SKOJIOTHYECKUE bu6mmoreka [JOK




(hakTophI

AOGuotnueckue GaKkTopsbl.
JlaGopaTopHas padota Ne 3.
«Mopdonornyeckue 0COOCHHOCTH

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

. bu6mmoreka [IOK
22 pacTeHUi U3 pa3HBIX MECT 0.5
https://m.edso0o.ru/863eb10e
oburtanwusy. JlabopaTopHas pabora
No 4. «Bnusnue cBeTa Ha pOCT U
pa3BHUTHE YEPEHKOB KOJICYyCa»
bubmuorexa [JOK
23 brommiecie paxTops https://m.eds00.ru/863eb348
DKOJIOTUYECKHE XapaKTePUCTUKU
nomyssun. [Ipaktuueckas pabora
24 Ne 2 «IToncuér moTHOCTH 0.5
TIOTYJISINI pPa3HBIX BUIOB
pacTeHuin»
o5 Coo0riecTBa OpraHu3MOB — bubnunorexa [JOK
OMOIIeHO3 https://m.edsoo.ru/863eb46a
26 DKOJIOTUYECKHE CUCTEMBI bubnnoreka [HOK
(KOCUCTEMBI) https://m.edso0o.ru/863eb46a
OcCHOBHBIE TTOKA3aTENN YKOCUCTEMBI.
27 DKOJIOTHYECKUE TUPAMUJIBI. bubmnorexa [IOK
. https://m.edsoo.ru/863eb5fa
CsoiicTBa 3xocucreM. Cykueccus
28 IIpuponHbIE SKOCUCTEMBI
29 AHTPOTIOTEHHBIE YKOCUCTEMBI
30 buocdepa — riobanpHas bubnuorexa [IOK
AKOCHCTEMa 3eMIIn https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS bubmuotexa [JOK

o6uocdepsl

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




32 UYenoseuecTBo B Onochepe 3eMiaun 1
33 CocymiecTBoBaHUE TPUPOIBI U 1 bubnmoreka [JOK
YEJI0BEUECTBA https://m.edsoo.ru/863ebale
PesepBHEIit ypok. O000IIEHNE TEMBI
34 «Co0011ecTBa 1 3KOJIOTUIECKHE 1
CUCTEMBI»
OBUIEE KOJIMYECTBO YACOB I10 34 25

[NPOT'PAMME







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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