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HOACHUTEJIBHAS 3AIINCKA

[Ipu pazpabotke mporpaMmbl MO OHOJOTHMH TEOPETUUYECKYI0 OCHOBY ISt
OMpeNeNieHus] TMOJAXO0/I0B K (OPMHUPOBAHUIO COAEpKaHUS Y4eOHOro MpeaMeTa
«buonorus» cocraBwin: KoHuenrtyaiabHble nosoxkeHns PI'OC COO o
B3aMMOOOYCIIOBJICHHOCTH II€JIEH, COJEp)KaHUs, pe3yJbTaTOB OOy4YeHUs W
TpeOOBaHUM K YPOBHIO MOJTOTOBKH BBIITYCKHUKOB, MOJOXXEHUS 00 OOIINX IEJISIX U
MPUHIIMAIIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHETO
obmero oOpasoBanust B Poccuiickoit ®eneparuu, a Takke MOJOXKEHHUS O
crenuduke OMoJIOTUH, €€ 3HAUCHUU B TIO3HAHUH KUBOU MPUPOJBI U 00ECIICUCHUH
CYILIECTBOBAHUSI YeJioBeYecKoro oomiectBa. CorjacHO Ha3BaHHBIM TOJIOKEHUSM,
oTmpeiesIeHbl OCHOBHBIE ()YHKITUU TTPOTPaMMBbI 110 OMOJIOTUHU U €€ CTPYKTYpa.

[Iporpamma 1o Owuonoruum Ja€T NpelcTaBiIeHUE O I1eniX, o0 obuiei
CTpaTernu OOYy4YCHMs, BOCIHUTAHUS W PA3BUTUS OOYYAIONMIUXCSA CPEACTBAMHU
yueOHoro mpenmera «buomorus», omnpenenser 00s3aTeNbHOE MPEIMETHOE
collepKaHHe, €ro CTPYKTypy, pachpelelieHue I0 pas3jieliaM U TeMaMm,
PEKOMEHIYEMYIO MMOCIEI0BATEILHOCTh U3YYEHUS y4eOHOro Marepuaia ¢ yuy€Tom
MEXIPEIMETHBIX ¥ BHYTPUIIPEIAMETHBIX CBS3€H, JIOTMKH 00pa30BaTEIbHOIO
npolecca, BO3pacTHBIX 0COOEHHOCTEH 00yUaronuxcs.

B nmnporpamvMe mo OuoNOrMM < TaK)Ke YUYUTHIBAIOTCA TpeOOBaHUS K
IUTAHUPYEMBIM JINYHOCTHBIM, METAlpPEAMETHBIM M TIPEIMETHBIM pe3yJibTaTaM
oOydeHuss B (OPMUPOBAHMM OCHOBHBIX BHJOB Yy4eOHO-IO3HABATEIbHOU
NEATeIIbHOCTH/YUEOHBIX JCHCTBUM O0OYYaIOIIMXCS IO OCBOCHHUIO COJIEpIKAHHS
OMOJIOTMYECKOTO 00pa30BaHMS.

B nporpamme mo 6uonoruu (10—11 kimaccel, 6a30BbIN ypOBEHB) peaiM30BaH
NPUHIMIT TIPEEMCTBEHHOCTH B HW3Y4Y€HUU OWOJIOrMHU, Ojarojapss 4emy B Hei
MPOCMATPUBACTCA HAMNPABICHHOCTh HAa pPa3BUTHE 3HAHWUH, CBSI3aHHBIX C
dbopmMupoBaHuEM €CTECTBEHHO-HAYYHOTO MUPOBO33pEHUS, [IEHHOCTHBIX
OpHEHTAIUN JINYHOCTH, YKOJIOTHYECKOTO MBINIJICHUS, MPEACTABICHUI O 3J0POBOM
oOpa3e XM3HH M OEpEeHBIM OTHOIICHHEM K OKPYXKAIOIIeH NpUpPOTHOU cpeje.
[ToaToMy Hapsimy ¢ m3ydeHHEeM OOIIEOMOTOTHYECKUX TEOPHH, a TaKkKe 3HAHUH O
CTPOEHUU JKUBBIX CHCTEM PA3HOTO paHTa W CYNIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX MPOLECCOB B MPOTrpaMMe MO OMOJIOTHUHU YJIEIEHO BHUMAHHUE HUCMOJIb30BAHUIO
MOJIYYCHHBIX 3HAHUI B TOBCEAHEBHOM KU3HU JUIsl PEIICHUS IPUKIAAHBIX 3a/1a4, B
TOM 4HCIe: MPOPUIAKTUKN HACJICJACTBEHHBIX 3a00J€BaHUN YEIOBEKA, MEIUKO-
FE€HETUYECKOTO KOHCYJIbTUPOBAHUSI, 000CHOBaHMUS IKOJIOTUIECKHU
1eecooOpa3HOro TMOBEJICHHST B OKpYXKalollled MNpUpPOAHOM cpene, aHaln3a
BIIUSTHUSL XO3SUCTBEHHON NESITEIHHOCTH YEJIOBEKa HA COCTOSHUE TPHUPOIHBIX H
MCKYCCTBEHHBIX 9KOCUCTEM. Y CHJICHHE BHUMAHUS K IPUKJIATHON HAIIPABICHHOCTH
yueOHoro npeamera «buonorus» nNpoAMKTOBAaHO HEOOXOIUMOCTHIO 00ECIIeUEHUS



YCIIOBUM JJIS PELICHUS] OJHOM M3 aKTyaJdbHBIX 3aJ1ay IIKOJIBbHOTO OHMOJIOrMYECKOro
oOpa3oBaHusA, KOTOpass mpeamnosnaraeT (GOpMUPOBaHHE Yy  OOyYarOIIMXCA
CHOCOOHOCTH aJanTUPOBAThCS K HM3MEHEHHMSIM JMHAMUYHO pPa3BUBAIOLIErOCsS
COBPEMEHHOI'0 MHpA.

buonoruss Ha ypoBHE cpeaHero ooOImero oOpa3oBaHHUS 3aHUMAET BaXKHOE
Mecto. OnHa obGecneunBaeT (GOpMHUPOBAHUE Yy OOYUYAIOIIUXCS MPEICTABICHUM O
HAay4YHOU KapTHUHE MHpa, paclIupsieT U 0000uIaeT 3HaHUS O KUBOM mpupoje, eé
OTJIUYUTENIbHBIX MPU3HAKAX — YPOBHEBOW OpraHM3allMd WU 3BOJIIOIHUH, CO3IAET
yCIOBUS  JUJIsi:  TO3HAHUSI  3aKOHOB  JKUBOM  MPUPOABI,  (OpMUPOBAHUS
(YyHKIMOHAIBHOW T'PaMOTHOCTH, HAaBBIKOB 3J0pOBOro M 0Oe3zomacHoro oOpasa
KU3HHU, SKOJOTMUYECKOT0 MBIILIEHHUS, IIEHHOCTHOIO OTHOIIEHUS K KMBOW IIPUPOE
U YEJIOBEKY.

Bonbioe 3HaueHne OUONIOTUS UMEET TAKXKE JIJIsl PEIICHHS] BOCITUTATENbHBIX U
pa3BHBAIOIIMX  3aJa4  CpelHero  odmero  00pa3oBaHMs,  COIUATHM3ALUU
oOyuaromuxcs. M3ydenne O6uosoruu odecneynBaeT yclIOBUS A (OPMUPOBAHUS
WUHTCIJICKTYaIbHBIX, KOMMYHHKAIMOHHBIX W HMH(POPMAIIMOHHBIX  HABBIKOB,
ACTETHUYECKOM KYJIbTYpbI, CIOCOOCTBYET HMHTErpalli OWOJIOTHYECKUX 3HAHUU C
NPEJICTABIICHUSIMU U3 JPYTUX YUEOHBIX MPEAMETOB, B YACTHOCTHU, QU3UKU, XUMUH
u reorpadun. Ha3BaHHbIE MONOXKEHUS O MpeIHA3HAUYCHUU Y4eOHOTO MpeaMeTa
«buonorus» coCTaBMIM OCHOBY /i OIpENeNieHUs IMOAXOJ0B K OTOOpy H
CTPYKTYPUPOBAaHUIO €ro COJAEpX aHUs, IMPEACTABICHHOIO B IporpamMme [0
ouonoruu.

OT60p conepxkanus ydeOHOro mnpeamera «buonorus» Ha 6a30BOM YpPOBHE
OCYIIECTBJIIEH C TMO3WIUNA KYyJIbTYpOCOOOPA3HOTO TMOAX0Ja, B COOTBETCTBUU C
KOTOPBIM OOyuaromuecs AOKHBI OCBOMTH 3HAHUS M YMEHUS, 3HAYUMBIC IS
dbopMupoBaHusi 00mIeH KyJIbTYpHI, OIpEACISIONIME aJeKBaTHOE TIOBEIACHHE
YyeJoBeKa B OKpY’Kalollled MPpUPOIHON cpelie, BOCTPEOOBAHHBIE B MOBCEIHEBHOM
KU3HU U TMpaKTU4YecKoil nearerabHocTH. Ocoboe MecTo B 3TOM CHUCTEME 3HaHMM
3aHUMAIOT AJIEMEHTHI COJIEPIKaHMs, KOTOPhIE CITy’KaT OCHOBOU sl (HOPMUPOBAHHMS
MPEJICTABICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa U
[IEHHOCTHBIX  OPHUEHTAIMSIX  JIMYHOCTH, CIHOCOOCTBYIOIIMX  T'yMaHHU3AIHUH
OHMOIOrMYecKoro 00pa3oBaHus.

CTpyKTypupOoBaHHE CoOJAepX aHUS Y4eOHOro maTepuaia B TPOTPAMME IO
OMOJIOrMHM OCYIIECTBICHO C Y4YETOM MPUOPUTETHOTO 3HAUCHHUS 3HAHUHA 00
OTJIMYUTEIbHBIX OCOOEHHOCTSAX XKMBOM MPUPOJIbI, O €€ YPOBHEBOW OpraHU3aliu U
ABOMIOLMH. B COOTBETCTBUU C 3TUM B CTPYKType yueOHOro mpeamera «buomorus»
BBIJICJTIEHBI CIIEYIOIIME COAEpKaTeNbHble TUHUM: «buonorus kak Hayka. MeToibl
HAy4YHOTO TO3HaHUs», «KieTka kak Ouosormdeckas cuctemay, «OpraHu3Mm Kak



Oouosiornueckas cucremayn, «Cucrema U MHOrooOpasve OPraHUYECKOro MHUpPay,
«IBOIONHUS KUBOU MIPUPOJIBI», « IKOCUCTEMBI U IPUCYIITUE UM 3aKOHOMEPHOCTH.

Henp u3ydyenus yudeOHoro mnpeamera «buomnorus» Ha 0a30BOM YpPOBHE —
OBJaJiIcHUE  OOyYalOlMMHCS  3HAHUSIMHU O  CTPYKTYpHO-(DYHKIIMOHAJIBLHOU
OpraHu3alMyi >KUBBIX CHUCTEM pa3HOr0 paHra u NOpPUOOpEeTeHHEe YMEHUM
WCIIOJIb30BaTh ATH 3HAHUS JI TPAMOTHBIX JCHCTBUI B OTHOIIEHWU OOBEKTOB
YKUBOU MIPUPOJIBI U PEIICHUS PA3IMYHBIX JKU3HEHHBIX ITPOOJIEM.

JlocTmxeHue 1enu u3ydeHus: yueOHoro npeameta «buonorus» Ha 6a3zoBom
YpOBHE 00€CTIEUNBACTCS PEIICHUEM CIICAYIOIINX 3a/1a4:

OCBOCHHE OOYUYaIOIIUMUCS CUCTEMBbI 3HAHUU O OHOJIOTHYECKHX TEOPHSX,
YUCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIOTE3aX, MpaBUjiax, CIy>KaluX OCHOBOM
U1t OPMUPOBAHUS TPEJCTABICHUN O €CTEeCTBEHHO-HAYYHOW KapTUHE MHUpa, O
MEeTOJaX HAyYHOTO MO3HAHUS, CTPOEHUH, MHOTOOOpa3un U OCOOCHHOCTSX KUBBIX
CHUCTEM Pa3HOr0 YPOBHSI OpPTaHU3AIMH, BBIIAIONIUXCS OTKPBITHUSIX U COBPEMEHHBIX
HCCJIEIOBAHUAX B OMOJIOTHH;

dbopmupoBaHue y oOydYarolmUXCs TMO3HABATENbHBIX, WHTEIJIEKTYalbHBIX U
TBOPYECKUX CIIOCOOHOCTEH B MpOIleCCe aHajdu3a JaHHBIX O TMYTSAX Pa3BUTHUSI B
OMOJIOTUM HAYYHBIX B3IJIAJIOB, UACH M TMOAXOJOB K U3YUYEHHUIO KHUBBIX CHCTEM
Pa3HOr0 YPOBHS OpraHU3alINY;

CTAaHOBJIEHHE Yy OOydYamoIMXCid OOIel KyJIbTypbl, (QYHKIMOHAIBHOU
IPaMOTHOCTH, Pa3BUTHE YMEHUI OOBICHATH U OLICHUBATH SIBICHUS OKPY>KAIOIIETO
MUpa >KUBOM MNPUPOJAbl HA OCHOBAHUM 3HAHUM M OIbITA, MOJYYEHHBIX MpPH
U3Y4YeHUN OHOJIOTHH;

dbopMupoBaHue y O0OyYaroOlUMXCs YMEHUHM WUIIOCTPUPOBATh 3HAUYCHUE
OMOJOTUYECKUX 3HAHUW B TMPAKTUYECKOW MACSATEIBHOCTH YENOBEKa, Pa3BUTHH
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTUH U arpOOMOTEXHOJIOTU;

BOCIIUTaHUE YOESKIEHHOCTH B BO3MOXXHOCTH ITO3HAHUS YEIOBEKOM >KHUBOMU
MPUPOIBI, HEOOXOAMMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOTIOCHUS AITHIECKUX
HOPM TIPHU TIPOBEICHNN OMOJIOTUUYECKUX UCCIICTOBAHMIA;

OCO3HAHUE IIEHHOCTH OHWOJIOTUYECKUX 3HAHUM JUIsl TOBBIIIEHUS YPOBHS
AKOJIOTUYECKON KYJIBTYPHI, 11 JOPMUPOBAHUS HAYYHOTO MUPOBO33PCHHUS;

NpPUMEHEHHE TPUOOPETEHHBIX 3HAHUN U YMEHUN B MOBCETHEBHOM JKU3HU IS
OLICHKH MOCJIEICTBUI CBOEH JEATEIBbHOCTH M0 OTHOIICHUIO K OKPYXKaIoIlIeH cpee,
COOCTBEHHOMY 37I0pOBbIO, OOOCHOBaHWE U COONIOJICHWE MeEp NPOPUIAKTUKH
3a00IeBaHM.

B cucreme cpeanero obmiero oOpaszoBaHusi «buonorusi», mzyuaemas Ha
0a30BOM ypOBHE, SIBIISIETCSI OOSA3aTEIbHBIM Y4YEOHBIM MPEIMETOM, BXOJSIIMM B
cocTaB npeaMeTHol obsactu « EcrecTBEeHHO-HAYYHBIE MPEIMETHI.



JI1st uzyueHus OMOJI0TUM Ha 0A30BOM YPOBHE CpeJIHETO 001ero o0pa3oBaHus
otBoauTCcs 68 yacoB: B 10 kimacce — 34 gaca (1 gac B Henemo), B 11 kmacce — 34
yaca (1 yac B Heziel0).



COIAEPKXAHHUE OBYYEHUA
10 KVIACC

Tema 1. buoJsiorusi kKak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTHU C OOIIECTBEHHBIMU, TEXHUYECKUMH U
JIPYTMMH €CTECTBEHHBIMU HayKamH, (uiocodueil, STUKOM, 3CTETUKON U MPaBOM.
Ponr Ouoniorun B (QoOpMHUPOBAaHUM COBPEMEHHOM HAy4YHOM KapTUHBI MUpa.
Cucrema OMOJIOrMYECKUX HAYK.

MeTobl TO3HAHUS KUBOU TIPUPOIbI (HAOTIOICHUE, IKCIIEPUMEHT, OMTUCAHUE,
u3MepeHue, Kilaccupukaius, MOJACIUPOBAHUE, CTaTUCTHYECKas 00padoTka
JAHHBIX ).

JdeMoHcTpanum:

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

Tabnuiel u cxeMbl: «MeTObl MO3HAHUS KUBOUW MPUPOIBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

[Ipaktudeckass padora Ne 1. «Mcmonp3oBaHuEe pas3IWYHBIX METOJIOB IPH
U3YYEHUH OUOJIOTHYECKUX OOBEKTOBY.

Tema 2. 7)KuBble cUCTEMBI U UX OPraHU3AIUSA.

Xusble cuctembl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus ouonoruu. Otiandue
KUBBIX CUCTEM OT HEOPTaHUYECKON PUPOIBI.

CaoiicTBa OMoOcUCTEM U UX pazHooOpasue. YPOBHU OpraHU3alUKN OMOCUCTEM :
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPTraHU3MEHHBIM, MOIMYJISALUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOT€OIeHOTHYECKU ), OMOChEepHBIN.

JdeMoHcTpanum:

Tabnuiel u cxembl: «OCHOBHBIC NMPU3HAKU JKU3HUY, «YPOBHU OpraHU3AINH
YKUBOU IIPUPOIBDY.

O6opynoBanue: Mojienb Mojekyisl JJHK.

Tema 3. Xumnueckuii cCOCTaB M CTPOEHHE KJIETKH.

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

OyHKIMKM BOABI W MHUHEpaJbHBIX BewlecTB B Kierke. llomnep:kanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u ctpoeHne O€lKOB. AMHUHOKHCIOTBI — MOHOMEpPHI OEJIKOB.
Hes3amennmMble 1 3aMEHMMbIE AMUHOKHUCIIOTBI. AMUHOKHCIIOTHBIM COCTaB. Y pOBHU
CTPYKTYpbl O€JIKOBOM MOJEKYJbl (MEpBUYHAs, BTOPUYHASA, TpPETUYHAS U
YeTBEPTUYHAA CTPYKTypa). XUMHUYECKHE CBOMCTBa OenkoB. buonorudeckue
GyHKIMHN OEJKOB.



®depmeHTl — Ouosiorudyeckue Katanusatopel. CtpoeHue (depMmeHTa:
aKTUBHBIA LIEHTp, cyOcTpatHas cneuu@uuHocts. KodepmeHTsl. Butamunsl.
Otnnuust pepMEHTOB OT HEOPTaHUUECKUX KaTaJIn3aTOPOB.

VYrneBoabl: MoHOcaxapuibl  (TJIoko3a, pubo3a U JAe30Kkcupubo3a),
aucaxapuabl  (caxaposa, JakTo3a) M TMoJMcaxapuibl (Kpaxmani, TJIUKOIeH,
1esuI0I03a). buonornvueckue GyHKIMH YIIIE€BOIOB.

Jlununael:  Tpurnunepuasl, Gochonunuasl, crepouabl. [ uapoduIbHO-
ruapopoOHble cBoWcTBAa. buonorndeckue QyHkuuu aunugoB. CpaBHEHHE
yIJ€BO/IOB, OEIKOB U JIMMU0B KAK UCTOYHUKOB SHEPIHH.

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

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

Knerka xak 1enoctHas >uBas cuctema. OOmme NpuU3HAKUA KIETOK:
3aMKHYyTasi HapykHas memOpana, moiekynsl JIHK kak renernueckuii ammapar,
cUCTeMa CUHTe3a Oelka.

Tunsl KJIETOK: »yKapuoTHYecKass M mpokapuotuyeckas. OcoOEHHOCTH
CTpOeHUusl TpoKapuoTudyeckoil kineTku. Knerounas crenka Oakrepuid. CtpoeHue
AYKapUOTUYECKOW KIETKU. OCHOBHBIE OTJIMYMS PACTUTENIBHOM, MKXUBOTHOW U
IpUOHOMN KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KIJIETOYHAsl CTEHKA, MIITMKOKAIUKC, UX
dbynakauu. [Tnazmarudeckas memOpana, e€ cBoicTBa u ¢pyHkiuu. [{utonnasma u eé
opranouasl. OnmHoMemOpanHble opraHounbl kietku: JDIIC, ammapat Iombmxw,
nu30coMbl. [lonyaBTOHOMHBIE OpraHOMAbBI KJIETKU: MUTOXOHAPUM, TUIACTHUBI.
[TpoucxoxxaeHne MHUTOXOHAPHH u TutacTun. Buabl mmactua. HememOpanHble
OpraHoOUbl KJIETKH: PUOOCOMBI, KJIETOYHBIA LIEHTpP, LEHTPHUOIU, PECHUYKH,
KIyTUKU. OYHKIIMU OPTraHOMIOB KJIETKU. BKitoueHus.

Snpo — perynstopHbiii eHTp kieTku. CTpoeHue siapa: saepHas 00o0JouKa,
KapuoIlJla3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcopT BEHIECTB B KJIETKE.

JdeMoHCcTpanum:

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

Junarpammbel:  «PacnpeneneHue XMMHYECKHUX JJIEMEHTOB B HEXKHUBOU
npupojie», «PacnpeaeneHue XUuMUYECKUX SJIEMEHTOB B )KUBOW MIPUPOIE.

Tabmuubl u cxembl: «llepuoamyeckass Tabauna XUMHUUYECKUX 3JIEMEHTOBY,
«CTtpoeHne MOIEKYJbl BOJIb», «bruocuHTe3 0enkay, «CTpoeHHEe MOJICKYIIbI OENIKa,
«Ctpoenne pepmentay, «Hykneunossie kuciaotel. JJHK», «Ctpoenne moiaekybl



AT®», «CtpoeHne 3yKapHUOTHYECKON KIETKN», «CTpOoeHUE KUBOTHOU KIETKH,
«CTpoeHHE pacTUTENbHON KIETKH», «CTpOoeHUE NPOKAPUOTHYECKON KIIETKUY,
«CTpoeHue sipa KIEeTKN», «YTIEBOABDY, «JIUmuab.

O6opynoBaHue: CBETOBOM MHMKPOCKOIN, OOOpYyJOBaHUE IJsi MPOBEICHUS
HaOJIOJICHUM, W3MEpPEHUM, SKCIEPUMEHTOB, MHKpOMNpenapaTbl pPAaCTUTEIbHBIX,
KUBOTHBIX M OAKTEPUATBHBIX KJIETOK.

JlaGopaTopHble M MpaKTHYecKUe PadoThbI:

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

JlaGopatopHast pabora Ne 2. «J3ydenuwe cTpoeHHs] KIETOK pacTeHU,
KUBOTHBIX M OaKTEpU IMOJ MUKPOCKOTIOM Ha TOTOBBIX MHUKpOIpenaparax u ux
OMHMCAHUEY.

Tema 4. ) KuzHenesiTeJIbHOCTh KJIETKH.

OOMeEH BeIIeCTB, WM METa0oIM3M. ACCUMUIISALNS (TUIACTUYECKUNA OOMEH) U
JUCCUMIISIIIUSL  (QHEPreTUYECKUi OOMEH) — JIB€ CTOPOHBI €IMHOTrO Iporiecca
Merabonu3Ma. Pojib 3aKOHOB COXpaHEHUS BEIICCTB W DHEPTHMH B TOHUMAHHH
MeTaboIn3Ma.

Tuner oOMeHa BelecTB: aBTOTPOHBIN U reTeporpodHblid. Ponb pepmenToB
B 0OOMEHE BEIIeCTB U NMPEBPAIICHUH SHEPTUH B KIIETKE.

®orocunte3. CpetoBas u TemMHOBas (a3bl ¢doTocuHTe3a. Peakuuu
doTocunTe3a. IhPekTUBHOCTh PoTOCHHTE3a. 3HAUCHHE (HOTOCUHTE3A ISl KUZHU
Ha 3emuie. BriiusiHue ycnoBuit cpeibl Ha (POTOCUHTE3 U CTIOCOOBI MOBBIIICHUS €TI0
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMocuHTe3. XeMOCHHTE3UPYIOIKUe OakTepru. 3HAaUeHUE XeMOCHUHTE3a IS
KU3HU Ha 3eMIie.

DHepreTuueckuii oOMeH B KJeTKe. PaciiersieHue BeIIecTB, BbIAEICHUE U
aKKyMYJIMpPOBAaHHE DHEPrUM B KIETKE. OTallbl JHEPreTUYECKOTO OOMEHa.
I'mukonus. bpoxenue u ero Buabpl. KuciopomHoe OKHUCIEHHE, WU KIETOYHOE
JIbIXaHHE. OxkucnutenbHOE dbochopunupoBanue. D¢ dexTuBHOCTH
SHEPreTUYEeCKOro oOMeHa.

Peakumu wmatpuuHoro cuHTe3a. I'enernueckas wuHbopmamus u JIHK.
Peanuzanms reHeTwdeckoil mHbOpManu B KiIeTKe. [ '€HETMYECKH KOI W €ro
cBoicTBa. Tpanckpuniusi — Matpuunblii cuate3 PHK. Tpancasuus — Onocuntes
Oenka. Ortambl TpaHcasiuu. KommpoBanue amMuHOKHCIOT. Ponb pubocom B
OouocuHTe3e Oenka.

HekneTtounsie ¢popmbl xu3HU — BUpYyChl. cTtopus otkpeiTust Bupycos (/. W.
NBanoBckuit). OCOOEHHOCTH CTPOEHHUS W JKMU3HEHHOrO IIMKJIa BHUPYCOB.
bakrepuodaru. bone3snu pacTteHuii, XKUBOTHBIX U YEJIOBEKAa, BbHI3bIBAEMBIC
Bupycamu. Bupyc nmmyHonedpuuura venoeka (BHUY) — Bo3oyautens CIIN/a.



OOpaTtHast ~ TpaHCKpUNIUs, peBepTaza u  uHTerpaza. lIpodunaktuka
pacrpoCTpaHEHUsI BUPYCHBIX 3a00JI€BaHUIA.

JdemoHcTpanum:

[Toptpetsr: H. K. Konsuos, /. Y. Banosckui, K. A. Tumupszes.

Tabmuupl u cxembl: «Tunel nutanus», «Merabonuzm», «MUTOXOHIPUSY,
«HepreTuyeckuii oOMen», «Ximoporacty, «Dotocunres», «Ctpoenue JJHK»,
«Ctpoenue u PyHKIIMOHUPOBaHUE TeHay, «CuHTe3 Oenka», «[ eHeTuuecku Kooy,
«Bupyce», «bakrepuodarn», «Ctpoenue u xu3zHeHHbI nukia Bupyca CIIN/a,
6aktepuodaray, «Permmukamus JJHK».

O6opynoBanue: moaenu-anmukanuu «Ynpoenne JIHK u Tpanckpumnumsy,
«buocunres 6enka», «CTpoeHue KIeTKu», Moaenb cTpykTypsl JJTHK.

Tema S. PasMHOKeHNe M HHAMBHUAYAJIbHOE Pa3BUTHE OPTraHU3MOB.

Kierounslii muki, wiv >KU3HEHHBIM WK KieTku. MHTepdaza u MuTOS3.
[Ipormecchl, mpotekaronue B uHTepdaze. Perukamus — peakiys MaTpUYHOTO
cunteza JIHK. Crpoenue xpomocoM. XpOMOCOMHBIH HabOp — KapHUOTHIIL.
JlunionaHBIA W TAIUIOWJHBIH ~ XpPOMOCOMHBIE  HAOOpbl.  XPOMAaTHIBI.
[{uTosIOrMUECKNE OCHOBBI Pa3MHOXEHHUS U  MHIAUMBUAYAIBLHOIO  Pa3BUTHS
OpPraHu3MOB.

Henenue kinetkn — mMuto3. Cranuu muto3za. IIponecchl, mpoucxonsiue Ha
Pa3HbIX CTAAUAX MUTO3a. bHOIOTrMYECKUI CMBICII MUTO3A.

[Iporpammupyemast rubenb KIETKH — aromnTo3.

®opMbI pa3sMHOKEHUSI OPTAaHU3MOB: OecIoyioe U MmoyioBoe. Buasl Oecnonoro
Pa3sMHOXEHMS: JICJICHUE HAJBOE, II0YKOBAaHHWE OJHO- W MHOI'OKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE pa3MHOKeHUE. MICKycCTBEHHOE KIIOHHMPOBAHUE
OpPraHu3MOB, €r0 3Ha4€HUE JUIS CEIEKIUU.

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

Meiio3. Cranuu meiosza. Ilponecchl, mpoucxoAsuue Ha CTaAUSX MeHo3a.
IToBenenne xpomocom B Menose. KpoccuHrosep. bHOIOrMYEeCcKui CMBICT H
3HA4YECHUE MEH03a.

['ameTtorenes — mporecc 00pa3oBaHUS TOJOBBIX KIETOK Yy IKHUBOTHBIX.
[lonoBeie xene3bl: CEMEHHUKU U sSiUYHUKUA. OOpa3oBaHHWE M Pa3BUTHE MOJIOBBIX
KJIIETOK — raMmeT (CrnepMaTo30u[, SWIIEKJIeTKa) — CHEepPMaTOreHe3 M OBOTEHES.
Oco0eHHOCTH CTpOEHHUs SUIEKIETOK M crepMaTo30uaoB. OIUI0OA0TBOPEHHE.
[TapTrenorenes.

NuauBuayanbHoe pasBuTHe (OHTOT€HE3). OMOPHOHAIBHOE Pa3BUTHE
(amOpuorenes). Dtanbl IMOPUOHAIIBHOTO Pa3BUTHUSI Y TMO3BOHOYHBIX >KHUBOTHBIX:
npoOneHue, racTpyisauus, opraHoreHes. IloctamOpuoHanbHOE pa3BUTHE. THIIBI
MOCTAMOPUOHAIBHOTO PAa3BUTHS: MpsIMOE, HENpsAMoe (JuYuHOuYHOE). Bnusnue



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

Poct u pasButue pacreHuii. OHTOreHe3 LBETKOBOTO PACTEHHS: CTPOCHUE
CEMEHHU, CTAINU Pa3BUTHUS.

JdeMoHcTpanum:

Tabmuupl u cxembl: «@DOpMBI Pa3MHOXKEHUS OpPraHu3MoB», «JlBoitHOE
OIUIOJIOTBOPEHUE y LBETKOBBIX pacTeHUil», «BereraTuBHOE pa3MHOKEHUE
pacteHuity, «Jlenenue wietku Oaxktepuit», «CTpoeHUE TMOJOBBIX KIETOKY,
«Ctpoenne xpomocoMbl», «Knetounwlii nukin», «Pemmukanus JHK», «Mwuto3y,
«Meinosz», «llpsmoe u HenpsAmoe pa3BuTHE», «['aMeToreHe3 y MiaeKONMUTAIIUX U
yesoBeKka», «OCHOBHBIE CTAIMM OHTOT€HE3a.

O6opynoBaHue: MHKPOCKOTI, MUKPOIpENapaThl «Cnepmarto30uasl
MJIEKOTTUTAIOIIET0», «SiekneTka MiekonuTaromero», «KapuokuHes B KieTKax
KOpEIllKa JIyKa», MarHUuTHas MoJeNb-aliuIMKaius «JlejgeHue KIeTku», MOIEb
JTHK, mozenb MetadazHoit XxpOMOCOMBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThbI:

JlaGoparopnast pabora Ne 3. «HaGmromenwe muTO3a B KIJIETKaX KOHYHMKA
KOpEIIKa JyKa Ha TOTOBBIX MUKpOIIpenapaTax».

JlaGopatopHasi pabora Ne 4. «M3yueHue CTpPOCHHs TOJOBBIX KIETOK Ha
TFOTOBBIX MUKpOIIpEnapaTaxy.

Tema 6. HacsiecTBeHHOCTH M U3MEHYNBOCTH OPTaHU3MOB.

[Ipenmer u 3amaun reHeTuku. Mictopust pa3BUTHS TeHETUKHU. Posib uTonoruu
U SMOpHOJIOTMM B CTAaHOBJICHWU TEHETHKHU. BKIan pOCCHUUCKHX U 3apyOeiKHBIX
yu4€HbIX B pa3BUTHE TEHETUKH. MeToAbl TEHETUKH (TUOPUI0IOTHYECKUM,
HUTOT€HETUYECKUM, MOJIEKYJISIPHO-TeHETHYECKU). (OCHOBHBIE TE€HETUYECKHE
noHATHS. ['eHeTnueckass CHMBOJIMKA, UCIIOJIb3yEMasl B CXEMaX CKPEIIUBAaHUM.

3aKOHOMEPHOCTH HACJIEIOBaHMs MPU3HAKOB, ycTaHOBIEHHbIE . MeHaenem.
MonoruOpuiHOe CKpeniuBaHue. 3aKOH eAuHOooOpa3usi THOPHUIOB IEPBOTO
nokosneHus. IlpaBuno AOMHUHUpOBaHUA. 3aKOH pPacHICIUIEHUS TMPHU3HAKOB.
I'unioresa yucroTel ramer. 11oy1HOE ¥ HEMOJIHOE TOMUHUPOBAHUE.

JuruOpuaHoe  CKpenMBaHWe. 3aKOH  HE3aBUCHMOTO  HACJIECIOBaHUS
npu3HakoB.  llUToreHeTndyeckue  OCHOBBI  JUTHOPHIHOTO  CKPELIMBAHUS.
AHanmsupyroniee ckpemnBanue. Mcnoinb30BaHne aHAIM3UPYIOLIETO CKPEIIMBAHUS
TUTSI OTIPEICIICHUS TEHOTHIIA OCOOM.

CuemienHoe HacnenoBanwe mpu3zHakoB. PaGora T. Moprama 1o
CLUEIUICHHOMY HAaCJIEIOBAaHUIO TeHOB. HapynieHne cueryieHus TEHOB B PE3YJIbTaTe
KPOCCUHIOBEpA.

XpOMOCOMHasl TEOPHUSI HACIEICTBEHHOCTH. | eHeTUUeCKHUE KapThl.



I'enetrnka mosa. XpoMOCOMHOE OIPENENICHUE Moja. AyTOCOMBI U TOJOBBIE
XpOMOCOMBI. ['OoMorameTrHoble W TeTeporaMeTHble OpraHu3Mbl. HacnenoBanue
MPU3HAKOB, CLEIIJICHHBIX C MOJIOM.

M3meHunBOCTh. BHIbI K3MEHUMBOCTH: HEHACJICICTBECHHAS] M HACJICICTBEHHAS.
Ponp  cpeapl B HEHACIHEACTBEHHOM  M3MEHYUMBOCTH.  XapaKTEPUCTHUKA
MOU(DUKAIMOHHONW U3MEHUMBOCTH. BapuaiimoHHbIN psif ¥ BapualmoOHHAas KpUBasl.
Hopma peakunun npusnaka. KoauyecTBEHHbIE M KAYECTBEHHbBIC MPU3HAKA U UX
HopMa peakiuu. CBoricTBa MOANGMUKAITMOHHON N3MEHYUBOCTH.

HacnencTBennas, wium TeHOTUNHYECKas, H3MEHYHMBOCTh. KomOuMHaTHBHAas
U3MEHYMBOCTh. Meio3 U TMOJOBOM Mpolecc — OCHOBA KOMOWHATUBHOMU
U3MEHYMBOCTU. MyTaliMoHHast u3MeHYUBOCTh. Kiaccudukanusi MyTaiiuii: TeHHBIE,
XpOMOCOMHBIE, TeHOMHbIe. YacToTa u nmpuunHbl MyTanuid. MyTtareHHubie (akTOpHI.
3aKOH rOMOJIOTMYECKUX PSI0B B HacaeACcTBeHHOM n3MeHunBocty H. Y. BaBuiosa.

Buesnepnast HaciI€ACTBEHHOCTh U U3MEHYUBOCT.

I'enetnka uenoBeka. Kapuotun dyenoBeka. OCHOBHBIE METO/bl T€HETHUKHU
YyeJIOBEKa: F'eHEaJIOrnUYeCKUi, OJIM3HEIIOBBIN, IIUTOTCHETUYECKUM, OMOXUMHYCCKHM,
MOJIEKYJIAPHO-TE€HE TUYECKU. CoBpeMenHoe OnpeeIeHNe FeHOTHIIA:
MTOJJTHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHHUE, B TOM YHUCIIE C MOMOIIBIO
[111P-ananmm3a. HacnencTBeHHble 3a0o0eBaHUS 4YelNOBEKa: TEHHBIE OOJIC3HU,
00JIe3HU C HACIEJICTBCHHOM MPEAPaACIIONOKEHHOCThIO, XPOMOCOMHBIC OOJIe3HHU.
ComaTtnueckue | TeHepaThuBHble MyTanuu. CTBOJOBbIE KIETKH. [IpuUHITUIIBI
3I0POBOTO 00pa3a JKM3HHU, TUATHOCTUKH, TPOGUIAKTUKH U JICYCHUS TCHETHICCKUX
Oose3Hel. MeauKko-TeHETHYECKOe KOHCYJIbTHPOBaHME. 3HAUCHHUE MEIUIIMHCKOU
TCHETUKH B IIPEAOTBPAIICHUH U JICUCHHH TeHETHICCKUX 3a00JI€BaHNI YEII0OBEKA.

JdeMoHcTpanum:

IToptpetsl: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. YUerBepukos, H. B.
Tumodees-Pecorckuii, H. 1. BaBuios.

Tabmumer  w cxeMbl:  «MOHOTHOPHJIHOE  CKpEIIMBaHHUE H  €TO0
IIUTOTCHETUYECKass OCHOBa», «3aKOH pACHICIUICHUS] M €ro IMTOreHeTHYecKas
OCHOBa», «3aKOH  YHCTOTHI  ramer», «JluruOpuaHoe  CKpeldBaHHUEY,
«uTomoruyeckue OCHOBBI JTUTHOPUTHOTO CKpEIIMBAHUAY, «Meiio3y,
«B3anMoIeCcTBUE aNJIENbHBIX TE€HOBY», «l'eHeTnuecknue KapThl pPaCcTECHUH,
KUBOTHBIX W YeJIOBeKa», «['eHeTnka moja», «3aKOHOMEPHOCTHU HacCIeI0BaHUS,
CHEIUIEHHOTO C ToJioM», «KapuoTumbl 4YenoBeKa U KUBOTHBIX», «BHbI
M3MEHYUBOCTHY, «MoaudukanronHas W3MEHYUBOCTH», «HacmemoBanue pesyc-
daxTopay, «'eHeTuka rpymn KpoBu», «KMyTaIrmoHHass U3MEHUUBOCTHY.

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



XpOMOCOM», MHKPOCKON W MuKpomnpenapaT «Jpozodumna» (HOpMa, MyTanuu
(OpMBI KPBUIBLEB U OKpPACKU Tena), repOapuil «I'opox moceBHOIN.

JlabopaTopHble U NpaKTHYeCKHe PadOThI:

Jlaboparopnast pabora Ne 5. «M3ydeHue pe3ynbTaTOB MOHOTHOPUIHOTO U
JTUTUOPUIHOTO CKPEITUBAHUS Y IPO30(UIIBI HA TOTOBBIX MUKpOIIpENapaTax.

Jlaboparopnas pabota Ne 6. «3yueHue MoauUKaIMOHHONW W3MEHYHUBOCTH,
IIOCTPOEHUE BAPUALMOHHOIO Psifia U BAPUALIMOHHON KPUBOW».

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

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

Tema 7. Ceneknusi opranu3zMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa M IpOLECC. 3apOXKACHUE CEJNEKUUU U TOMECTUKALUS.
Yuyenne H. WM. BaBuioBa 0 MEHTpaxX MOPOUCXOXKACHUS UM MHOT00Opasus
KyJIbTYPHBIX pacTeHuil. L[eHTpbl MpoOuCXO0XKACHUS JOMAIIHUX >XKUBOTHBIX. CopT,
nopoja, MTaMM.

CoBpeMeHHBIE METOJIbI CeeKIIMU. MacCOBBIN ¥ MHIAUBUAYAIBHBIM OTOOPHI B
CEJEKIIMM pACTEHUH W KUBOTHBIX. OLIEHKa 3KCTepbepa. BIM3KOpOIACTBEHHOE
ckpemBanue — UHOpuAMHT. Yucras nuHus. CKpelMBaHME YHUCTBHIX JIMHHI.
I'erepo3uc, wiu rubpunHas cuia. HepoacTBeHHOE CKpeluBaHue — ayTOPUAMHT.
Otnanénnas rtulpuamzanus u e€ ycnexu. VCKyCCTBEHHBI MyTareHe3 W
NOJIyYEHUE TOJUILIOUAOB. JIOCTHMXKEHUS CEJNEKIMH PAcTEHUW, >KUBOTHBIX U
MUKpPOOPTaHU3MOB.

buorexHonorus kKak oOTpacib MNPOU3BOACTBA. ['€HHAash WHXKEHEpUs. Talibl
co3nanus pexkomOuHanTHoW JIHK wu TpaHcreHHplx opranu3moB. KieTouHas
uxeHepus. Kiietounbie KyJabTypbl. MUKPOKIIOHAIBHOE Pa3MHOXKECHUE PACTECHUM.
KiioHupoBaHre BBICOKONPOIYKTHUBHBIX CEJIbCKOXO3SMCTBEHHBIX OpPraHU3MOB.

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

[Toptpersr: H. 1. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. .
NBanoB.

Tabmumel U cxembl: Kapra «LIeHTpBI MPOUCXOXKICHHS W MHOT000pa3us
KYJbTYPHBIX pacTeHuit», «Ilopoabl qoMamHuX KUBOTHRIX», «CopTa KyJIbTYpPHBIX
pacteHuity, «OtnanéHaas ruopuausanus», «Padotel akagemuka M. @. MBanoBay,
«ITomumnonausa», «OOBEKTH OMOTEeXHOJOTHHY», «KIeTouHble KyJIbTYypbl U
KJIOHUpOBaHHUE», «KOHCTpyHpOBaHUE U IEPEHOC TEHOB, XPOMOCOM).

OOGopynoBaHue: MYJISKU TUIOJIOB M KOPHETIOIOB TUKUX (POPM U KYJIbTYPHBIX
COPTOB pacTeHui, repoapuii «CenbCKOX03IMCTBEHHBIC PACTCHUSY.



JlabopaTopHblie U NpaKTH4YeCKHe PadoThI:

Okckypcuss «OCHOBHBIE METOABI M JOCTHKEHHUS CEJIIEKUMHA PACTEHUU H
KUBOTHBIX (Ha CEJEKIIMOHHYIO CTaHLHIO, IJIEMEHHYIO bepmy,
COPTOMCHBITATENbHBIM  YYaCTOK, B TEIUIMYHOE XO3AWCTBO, JaOOPATOPHUIO
arpOyHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. JBoIIOIHOHHASI OHOJIOT HSI.

[IpeanochiKu BO3HUKHOBEHHS! JBOJIOIMOHHOW TEOPUU. ODBOJIIOIMOHHAS
Teopusi U €€ MecTo B Ouosioruu. BrusHue 3BONIONMOHHON TEOPUM Ha Pa3BUTHE
OMOJIOTUH U APYTUX HAYK.

CBunerensctBa 5BoJONUM. [lageoHTOnOrMyeckue: mOCIEq0BATEIBHOCTD
MOSIBJICHUST BUJOB B TMaJlGOHTOJIOTHYECKOM JIETONUCH, TIEPEXOJHbIE (DOPMBEI.
buoreorpadudeckue: cxoacTBo u paziuure GayH u GJaop MaTepUKOB U OCTPOBOB.

OMOpHOIOTHYECKHUE: CXOJICTBA M pa3Iv4uMs SMOPHOHOB pPa3HBIX BHUJIOB
MO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHUE: TOMOJIOTUYHBIC, aHAJOTUYHEIE,
pPYIMMEHTapHBIE OpraHbl, aTaBU3MbL. MOJEKYIIPHO-OMOXUMHUUYECKHUE: CXOJICTBO
MEXaHU3MOB HACJEJCTBEHHOCTH W OCHOBHBIX METaOOJIMYECKUX IMyTeH Yy BceX
OpraHU3MOB.

OpomronmonHas Teopuss Y. JlapBuHa. Ilpeanocbuik BO3HUKHOBEHUS
JapBUHU3MA. JIBIKyIIME CHIIBI 3BOJIONMM BUIOB 10 JlapBuHy (uM30BITOYHOE
Pa3MHOXKEHHUE TMPU OTPAaHUYEHHOCTU PECYPCOB, HEOINpPENEIEHHAs U3MEHUYUBOCT,
O0opb0a 3a CylIecTBOBaHUE, €CTECTBEHHBINH 0TOOD).

Cunrerndeckas teopust sBoironu (CTD) u e€ oCHOBHBIE MOJIOKEHHUS.

MukposBomonus. [Tonynsinusa kak eITMHUIA BUIa U 3BOJIIOLINH.

JBuxymue cuibl (hakTOpbl) PBONIONUU BUIOB B MpHUpoAe. MyTarmoHHBIHN
mpoiiecc ¥ KOMOWHATUBHAS W3MEHYMBOCTH. [lOMynsiMOHHBIE BOJHBI M Jpeid
reHoB. M30as1ust U1 MUurpamnusi.

EctectBeHHbii 0TOOp — HampaBismuil Qakrtop dBomroruu. DopMel
€CTECTBEHHOTO 0TOOpA.

[TprcnocOOIEHHOCTh OPTaHU3MOB KaK pe3yibTaT dBOMIONUU. [IpuMepsr
MPUCTIOCOOJICHNI Y OpraHu3MoB. ApoMopd03bl U UANOAATITAIIUH.

Bun wu BumooOpaszoBanue. Kputepum Buga. OcHOBHbBIE  (OpMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOE.

MakposBomtonusi. Dopmbl  3BONONMU:  GUIETUYECKAs, JHUBEPreHTHas,
KOHBEpPreHTHasi, napamuienbHas. HeoOpaTumMocTh 3BOJIIOIUH.

[IpoucxoxaeHue oT HeclenHaln3upOBaHHBIX MpenkoB. [Iporpeccupyroias
crienuanu3anus. AJanTUBHAS paydalusl.

JdeMoHcTpanum:



Iloptpersr: K. Jlnnnen, XK. b. Jlamapk, Y. Japsun, B. O. Kosanesckuii, K.
M. Bbap, . I'ekkensb, . Mroep, A. H. Ceepuios.
Tabmuuel 1 cxeMbl: «Pa3BUTHE OpraHUYECKOTO MUpa Ha 3emiie», «3apoIbIIIH

MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc»,  «Dopmbl  O0opbObI  3a
cymectBoBanue», «EctecTBeHHBI 0TOOP», «MHOroo0pasue cCOpTOB pacTEHUN»,
«MHoroo6pasue  mopoa  KUBOTHBIXY, «ITonynsauumny, «MyTauuoHHas

U3MEHYUBOCTEY, «ApomMopdo3b», «Waumoamantanum», «OOIas aereHepanus»,
«/IBmxkymue cuibl sBomonuuy», «Kapra-cxema Mapuipyta mnytemectBus Y.
Hapsuna», «boprba 3a cymectBoBanue», «lIpucnoco6IeHHOCTh OPraHU3MOBY,
«["eorpadpuyeckoe Bug000pa3zoBaHue», « IKOJOTHUECKOE BUI000PA30BAHUE.

O6opynoBaHue: KOJUICKIMS HACEKOMBIX C Pa3IMYHBIMUA TUIIAMHU OKPACKH,
HA0Op TUIONIOB M CeMsiH, Koyuiekiusa «[lpuMepsl 3alIMTHBIX TPUCTIOCOOJICHUN Yy
KUBOTHBIX», MOjeNb «OCHOBHBIC HAMpPABJICHUS SBOJIONHMNY», 00bEMHAS MOJEITh
«CTpoeHHE TOJTOBHOTO MO3Ta TO3BOHOYHBIX).

buoreorpadguueckass kapra wmupa, KoJuiekius «®DOpMbI COXPAHHOCTHU
UCKOIMAeMBbIX JKUBOTHBIX W pacTeHuil», wmojnenb ammmukanus «llepexpéct
XpOMOCOM», BiaxHble Tmpenapartel «Pa3Butue Hacekomoro», «Pa3Butue
JATYUIKA», MUKpornpenapaT «/po3oduia» (Hopma, mytanuu (Gopmbl KpbUIBEB U
OKpacKH Tejia).

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

JlaGopatopHast pab6ora Ne 1. «CpaBHeHHE BHAOB IO MOP(OJIOTUYECKOMY
KPUTEPHUION.

JlabopatopHas pabora Ne 2. «OmnucaHue MPUCTIOCOOJICHHOCTA OpraHu3Ma |
€€ OTHOCHUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe U pa3BUTHE KU3HHM HA 3emuie.

JloHay4dHbIE MPENCTABICHUS O 3apOXKIACHUU >XU3HH. HaydHble THUIIOTE3BI
BO3HUKHOBEHHUS JKM3HU Ha 3emiie: aOMOreHe3 W TMaHCHepMHs. XHUMHUYECKas
HBOMIOIMS. AOWOTEHHBIH CHUHTE3 OPraHMYECKHUX BEIIECTB W3 HEOPTraHUYECKUX.
DKCNEpUMEHTAIIbHOE MOATBEPXKACHUE XUMHUUECKOU 3BoMoMU. HauanbHbie 3Tansl
ouonornyeckoit »Bomoruu. ['unoreza PHK-mupa. @opmupoBanne MeMOpaHHBIX
CTPYKTYp U BO3HMKHOBEHHE MPOTOKJIETKH. llepBbie KIETKM W HX HBOJIIOLUS.
@opMHUPOBAHNE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

PazButre xu3Hu Ha 3emuie 1o 3paMm u nepuoaam. Karapxeil. Apxelickas u
nporepo3oiickas 3pbl. [lameosoiickas spa u €€ mnepuoabl: KeMOpPUHCKU,
OPJAOBUKCKHM, CHITYPUICKUM, JEBOHCKUN, KAMEHHOYT OJIbHBIN, IEPMCKHIA.

Me3o030iickas 3pa 1 €€ Nepruoabl: TPUACOBBIN, FOPCKHI, METTOBOM.

KaiiHo30iickass 2pa ® €€ Tmepuoabl: MAJIECOTCHOBBIM, HEOTCHOBBIN,
AHTPONOT€HOBBIN.



XapaKkTepUCTUKA KIMMAaTa M TEOJIOTMYECKHUX IpoueccoB. OCHOBHBIE JTAIlbI
HBOJIIOLMM PACTUTEIBHOIO M JKUBOTHOTO MHpa. ApoMopdo3bl y pacTeHUUd H
*KUBOTHBIX. [l0osiBIIEHME, paCUBET U BBIMUPAHUE TPYIIN )KUBBIX OPraHU3MOB.

Cuctema OpraHMYECKOro Mupa Kak OTpakeHHe »HBOJIOIUU. OCHOBHBIE
CHUCTEMATUYECKHE TPYIIbl OPraHU3MOB.

OBOJIIOIMS YeJIOBEKa. AHTPOIIOJIOTUA KaKk HayKa. Pa3Butue npeacraBieHuil o
MIPOUCXOXKIAEHUN YeJIoBeKa. MeToapl H3ydeHus aHTpornoreHeza. Cxoactsa u
pa3yinuus 4eJ0BeKa U KUBOTHBIX. CHCTEMATUYECKOE MOJIOKEHHUE YETIOBEKA.

JBuwxymue  cuwibl  (pakTopbl)  aHTpOIOreHe3a. Hacnencrennas
U3MEHYMBOCTh M  €CTECTBEHHbIM o0TOOp. OOmiecTBeHHBIH o00pa3 KHU3HHU,
U3FOTOBJIEHUE OPYIAUN TPY/1a, MBILJIEHUE, PEYb.

OCHOBHBIE CTaIUA U BETBU DBOJIOIMHU YEJIOBEKA: aBCTPAIONUTEKHU, YeloBeK
ymenbii, Yenosek npamoxomsamui, YenoBek HeanaepTranbCkul, YemoBek
pasymHbIil. Haxonku uCKOmaemMbIX OCTATKOB, BpEMsl CYIIECTBOBaHHUA, 00JACTh
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 >KU3HU, OPYIH.

YenoBeueckne pacbl. OCHOBHbIE  OOJIBIIME  pachl:  €BPOINECOMIHAS
(eBpasmiickasi), = Herpo-aBCTpajJioujHasi  (dKBaTOpHAJIbHAs),  MOHTOJOHIHAS
(a3uaTcko-amepukaHckas).  UepTbl  NPUCIOCOOJIEHHOCTH  MpeAcTaBUTEEH
YEJIOBEUYECKUX Pac K YCIOBHUSIM CYIIECTBOBaHUSA. EAMHCTBO 4enoBEYECKHX pac.
Kpuruka pacuzma.

JdeMoHcTpanum:

IMoptpersl: ®@. Penn, JI. Ilactep, A. 1. Onapun, C. Mumiep, I'. FOpu, Y.
JlapBuH.

Tabnmuupl u cxembl: «Bo3nukHoBeHne COJIHEUHOH cHUCTEMBI», «Pa3Butue
opraHuyeckoro mupa», «PacturenpHas KkieTtka», <«KHBOTHas  KIETKay,
«IIpokapuotnueckas kietka», «CoBpeMEHHas CHUCTEMa OPraHHMYEeCKOro MHUpay,
«CpaBHEHHE AaHATOMUYECKUX YEPT CTPOCHUS YEIOBEKA W YEIOBEKOOOPa3HBIX
00e3bsin», «OCHOBHBIE MeCTa MAJICOHTOJOTMYECKHUX  HAXOJOK  IPEIKOB
COBPEMEHHOI0 4YeloBeKay», «/lpeBHeumme moam», «lpesBHue mronu», «llepsbie
COBPEMEHHBIE JIIOAN», «HenoBeuecKue pacei».

O6GopynoBanue:  mymspku — «[IpoucxoxxaeHne — denmoBeka»  (OIOCTHI
aBCTPAJIONMUTEKA, MUTEKAHTPONa, HeaHAEPTaJlblla, KPOMAHBOHIIA), CIJIECTKU WIH
M300pKEHUS KaMEHHBIX OpPYAMH TEepBOOBITHOTO YeIOBEKa (KaMHH-YOMTIEPHI,
pyomma, ckpebia), TreoXpoHOJOrHYecKas TaOnuma, KOJUICKIusa «DopMbl
COXPaHHOCTHU UCKOIAEMBIX )KUBOTHBIX U PACTEHUW.

JlaGopaTopHble M MpaKkTHYecKUe padoThI:

[IpakTuueckast pabora Ne 1. «M3ydeHune mckonaeMbIX OCTaTKOB PACTEHUH U
KUBOTHBIX B KOJUIEKIUAX).



OKcKkypeus «IBONIOLUS OPraHUYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
HAy4YHBII I KpaeBeIueCKUil My3eil).

Tema 3. Opranusmsl U OKpyKAKOLIas cpeaa.

DKOJIOTUS KaK HayKa. 3aJa4¥ M pa3/elibl 3KOJIOTMU. METOIbI 3KOJIOIrMYECKUX
UCCIIEOBAHUN. DKOJIOTUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YEIIOBEKA.

Cpenpl oOuTaHUsT OPraHU3MOB: BOJIHAs, HA3€MHO-BO3/YILHAas, MOYBEHHAs,
BHYTPUOPTraHU3MEHHAS.

Okonorunyeckue ¢akropel. Krnaccudukanus sKojgorudeckux (HakTopos:
abuotuyeckue, OMOTHYECKHE M AaHTPOINOreHHble. JleficTBHE 3KOJIOTMYEeCKUX
(akTOpOB Ha OPraHU3MBI.

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

buornueckue (bakTopBhl. Buner OMOTHYECKHUX B3aMMOJICICTBUM:
KOHKYPEHIIUS, XUIIIHUYECTBO, CUMOM03 U ero ¢opmsl. [lapazutusm, xoomneparus,
MYTyalau3M, KOMMEHCaJIu3M (KBapTUPAHCTBO, HaXJIEOHUYECTBO). AMEHCAIIU3M,
HeUTpanu3M. 3HadyeHue OMOTHYECKUX B3aWMOJICHCTBUN ISl CYIECTBOBAHUS
OpPraHU3MOB B MPUPOTHBIX COOOIIECTBAX.

DOKOJIOTUYECKHE XAPAKTEPUCTUKH mnomyJsisiiuu. (OCHOBHBIE IOKa3aTelu
NOMYJIALIMU: YHCIEHHOCTb, IUIOTHOCTh, POXKAAEMOCTh, CMEPTHOCTb, IPUPOCT,
murpanus. J[nHaMuKa YuCI€HHOCTH MONYJISIUUN U €€ PeryJIsius.

JdeMoHcTpanum:

[Toptpersi: A. I'ym6onbar, K. @. Pynbe, D. ['ekkens.

Tabnmuuer 1 cxembl: kapra «lIpupoansie 30HbI 3eminy», «Cpeabl oOMTaHUS
opranusmMoBy», «®Doronepuoansm», «llonmynamuu», «3aKOHOMEPHOCTH pOCTa
YUCJICHHOCTHU NOMYJISIUuU HHOY30puu-Tyhenbkny, «[lumessie memnmy.

JlabopaTopHble U MpaKkTH4YecKHe PadoThI:

Jlabopatopnas padota Ne 3. «Mopdomorudaeckue 0COOEHHOCTH PACTCHHUI U3
Pa3HBIX MECT OOUTAHUS.

JlabopatopHast pabota Ne 4. «BnusHue cBeTa Ha POCT U pa3BUTHE YEPEHKOB
KOJIeycay.

[TpakTrueckast padora Ne 2. «[loacu€T MIOTHOCTH NOMYJSLMUI Pa3HBIX BUIOB
PaCTEHHI.

Tema 4. Coob1iecTBa M 3K0JI0THYECKHE CHCTEMBbI.

Coo0miectBo opraHu3mMoB — OuorieHo3. CTpyKTypbl OWOIIEHO3a: BHIOBas,
MPOCTpAHCTBEHHAs, Tpoduueckas (muiueBasi). Bunbl-momuHantel. CBsi3M B
OHoLIeHO3E.

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



KOHCYMEHTBI, peAyleHThl. KpyroBOopoT BEIIECTB U MOTOK YHEPTUU B IKOCUCTEME.
Tpopuueckue (nmumieBble) YPOBHM 3KOCUCTeMBI. [lumeBble 1emu U CETH.
OcCHOBHBIE TOKa3aTeldu HKOCUCTEMBI: OMOMacca, MNPOAYKLIHS. IKOJOTHMYECKHE
NUpaMubl: TPOAYKUMHU, YHCIEHHOCTH, Ouomacchl. CBOMCTBA 3KOCHCTEM:
YCTOMYUBOCTh, CAMOPETYJIsIus, pa3Butue. CyKieccus.

[IpuponHbie IKOCUCTEMBI. DKOCUCTEMBI 03EP M PEK. DKOCUCTEMA XBOWHOIO
WJIU ITUPOKOJIMCTBEHHOTO Jieca.

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

buopaznooOpazue kak (aktop ycToiuuBocTH 3KocucteM. CoxpaHeHue
OMOJIOTMYECKOTO pazHOoOOpa3us Ha 3emiie.

VYuenue B. U. Bepuanckoro o 6uocdepe. ['panuiipl, coctaB U CTPYyKTypa
ouocdeprl. KuBoe BemectBo u ero (ynkuuu. OcobeHHocTH OMOcdepsl Kak
r100anbHOM 3KOCUCTEMBI. [[MHamudeckoe paBHOBecre W oOpaTHas CBS3b B
ouocdepe.

KpyroBopoTs! BelecTB 1 OMOTC€OXMMHUUECKHE UKLl DJIEMEHTOB (yrieposa,
azora). 30HabHOCTh Ouochepsl. OCHOBHBIC OMOMBI CYIIIH.

YenoBeuecTBO B Omochepe 3eMiin. AHTpONOreHHbIe U3MEHEHUs B Onocdepe.
['nmobanbHbIE 2KOJIOTHYECKUE MPOOIIEMBI.

CocymiecTBoBaHuE IPUPOIBI U YEJI0BEYECTBA. CoxpaneHnue
O6uropa3zHooOpasust Kak OCHOBa ycToiunBocTu 6mocdepsl. OCHOBa parumOHAIBHOTO
yOpaBJI€HUs MPUPOAHBIMU peCcypcaMHM M UX HCHOJb30BaHue. JlocTuKeHus
OMOJIOTMHY U OXpaHa MPUPOJIbI.

JdeMoHcTpanum:

IToptpetsr: A. JIxx. Tencau, B. H. Cykaués, B. U. Bepnanckuii.

Tabmumpl u cxembl: «llumesbie 1enu», «bHOIIEHO3: COCTaB M CTPYKTYypay,
«IIpupogubie cooOmiectBay, «llenmum nutaHus», «IKOJOTHYECKAs MNUPAMUIAN,
«buocdepa n yenoBek», «IKOCUCTEMA MIUPOKOIUCTBEHHOTO JIecay, « IKOCUCTEMA
XBOWHOTO  Jecay, «buoneHo3 Bomoéma», «ArpoueHos», «lIpumepnbie
AHTPOIIOT€HHBIE  BO3JACWUCTBUS HA nOpupody», «BaxneWmme HUCTOYHUKHU
3arpsA3HEHUs] BO3/AyXa M TPYHTOBBIX BOA», «llouBa — BakHellllas cOCTaBIAOLIAs
ouochepr», «DakTopsl Aerpaganuu mouBy, «llapHukoBeiii d3GdexT», «DaKTOphI
pPaAMOAaKTHBHOTO 3arps3HeHust Owmocdepr», «OOmas cTpykrypa Oumochepb»,
«Pacnipoctpanenune xku3Hu B Oumocdepe», «O30HOBBIM 3KpaH Ouocheps»,
«KpyrosopoT yriepona B 6uochepe», «KpyroBopoT a3oTa B mpupoie».

O6opynoBaHue: Mojenb-anminkanua «Tunuynaele OMOLIEHO3BDY, TepOapuid
«PactuTenpHbIe COOOIIECTBaY, KoMEKInu «buorenos», «Bpeaurenu BaxHEHIITHX
CEIbCKOXO3AMCTBEHHBIX KYJIBTYp», TepOapuui ¢ KOJUIEKIUU pACTEHUM U
KUBOTHBIX, NPUHAJICKAIINE K PA3HBIM HKOJOTMUECKHMM TpymnnaM OJHOIO BHUJA,



Kpacnas knura Poccuiickoit ®enepaunu, H300paKeHUS OXpaHSAEMbIX BHUIOB
PAaCTEHUH U )KUBOTHBIX.



IINTAHUPYEMBIE PE3VIJIbTATbI OCBOEHUA IIPOI'PAMMBLBI 110
BNOJIOTMN HA  BA30OBOM  YPOBHE CPEJHEI'O  OBUIEI'O
OBPA30OBAHUIA

Cornacuo ®I'OC COO, ycraHaBiMBalOTCAd TpeOOBaHUS K pe3yJbTaTaM
OCBOCHHUSI OOy4YalOlIUMHCS MpPOrpaMM  CpeaHero obmiero  oOpa3oBaHUSA:
JMYHOCTHBIM, METAIIPEIMETHBIM U TIPEIMETHBIM.

JIMUYHOCTHBIE PE3YJIBTATBI

B cTpyKkType JNMYHOCTHBIX pE3yJbTATOB OCBOCHUSI mpeamera «buosiorus»
BBIICJICHBI CJICAYIOIINE COCTABIISIIONINE: OCO3HAHHE O0YUYarOIIMMUCS POCCUNUCKOM
rpaXkJaHCKON MJIEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTUIO, CAMOCTOATEIILHOCTH
U CaMOOMTPENCIICHUIO, HaJIM4Yhe MOTHBAIlMM K  OOydYeHHIO OHOJIOTHH,
I[eJICHANIPABIICHHOE pa3BUTHE BHYTPEHHUX YOEXKICHUN JIUYHOCTH Ha OCHOBE
KITFOUEBBIX IIEHHOCTEH W HCTOPUYECKUX TPATUIUA Pa3BUTHUS OMOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh U CIIOCOOHOCTH OOYYalOIIMXCS PYKOBOJCTBOBATHCS B CBOCH
NEATEBHOCTA 1LIEHHOCTHO-CMBICJIOBBIMU  YCTAHOBKaMHU, MPUCYIIUMHU CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHUs, HAIWYHUE HKOJOTHUYECKOTO TPABOCO3HAHMS,
CITOCOOHOCTH CTaBUTH LIEJI U CTPOUTH KU3HEHHBIC TUTAHBI.

JInyHOCTHBIE pe3yJIbTaThl OCBOCHUS IMpeameTra «bhosiorus» JOCTUraroTCs B
€IUHCTBE YYeOHOW W BOCIUTATEIIBHOW JESITEIHPHOCTH B COOTBETCTBHUU C
TPaIULIMOHHBIMUA POCCUUCKUMU COLIMOKYJIBbTYPHBIMH, HCTOPUUYECKUMHU U TYXOBHO-
HPABCTBCHHBIMHU IIEHHOCTSIMH, MPUHATBIMU B OOIIECTBE IMpaBUJIaMH M HOPMaMH
MOBEJICHUS M CIIOCOOCTBYIOT TIpoIieccaM CaMOIIO3HAHMS, CaMOBOCIMTAHUS M
CaMOpa3BUTHS, PpA3BUTUS BHYTPEHHEH TMO3WLMH JIMYHOCTH, NATPUOTHU3IMA,
YBaXXCHUS K 3aKOHY W MPABOIOPSAIKY, YEJIIOBEKY TPY/Ja U CTApPIIEMY MMOKOJCHUIO,
B3aMMHOT'O0 YBa)XKCHHS, OCEPEKHOTO OTHOIICHUS K KYyJBTYPHOMY HACICIHIO M
TpaJIuysIM MHOTOHAIMOHAJIbHOTO Hapoaa Poccuiickoint denepanuu, npupoae u
OKPY’KAIOIIEH Cpee.

JIM4HOCTHBIC Ppe3yJbTaThl OCBOCHHUSA YydeOHOro mpeameTa «buomorusy»
JOJDKHBI OTPa’kaTh TOTOBHOCTH M CITOCOOHOCTH 00YYAOIIMXCSI PYKOBOJICTBOBATHCS
chopMUpOBAaHHOKW BHYTPEHHEH IMO3UIIMECH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpMEHTAlIMK, TIO3UTUBHBIX BHYTPEHHUX  YOEKJICHUW, COOTBETCTBYIOIIUX
TPAJAUIMOHHBIM IIEHHOCTSIM POCCHHCKOTO OOINECTBA, PACIIMPESHHUE >XKU3HCHHOTO
ONbITa W ONbITa JACATCIBHOCTH B IMPOIECCE peaU3allid OCHOBHBIX HAIPABICHUN
BOCIIUTATEIbHOMN JIESTEIBHOCTH, B TOM YHUCJIC B YACTH:

1) rpa:kIaHCKOr0 BOCIMTAHMSI:

c(hopMHUPOBAHHOCTH TPAXKAAHCKOMN MO3UIIMK 00YJaIOIIEToCs KaKk aKTUBHOTO U

OTBETCTBEHHOTO 4JI€HA POCCUMCKOTO OOIIECTBA;



OCO3HAHHUE CBOMX KOHCTUTYIIMOHHBIX TpaB M OOSI3aHHOCTEH, YyBaXKEHUE
3aKOHA U MIPABOIOPSJIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOM [EITEABHOCTH NPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU y4eOHBIX M MO3HABATENbHBIX 3aJlay, BHITIOJTHEHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMpENENsATh COOCTBEHHYIO TIO3UIIMIO IO OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM KM3HU U OOBSACHATH €€;

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBHUS JIFOJICH C pa3HBIMU YOCXKICHUSAMH, KyJIbTYPHBIMU IIEHHOCTSIMU U
COLMAJIBHBIM TTOJI0)KEHUEM;

FOTOBHOCTh K COTPYJIHUYECTBY B MPOILECCE COBMECTHOTO BBIMIOJHECHUS
y4eOHBIX, T[I03HABaTEJbHBIX M HCCIEIOBATEIbCKUX 3a7a4, YBaKUTEIbHOTO
OTHOIIIEHUSI K MHEHHUIO OINIMOHEHTOB IMPU OOCYXKJICHHH CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COZECPIKAHUS;

FOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOU €ATEIBHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

c(hopMUPOBAHHOCTH POCCUUCKOU IPa)XIaHCKON UJICHTUYHOCTH,
NaTPUOTU3MA, YBAKEHHS K CBOEMY HapoOJly, YyBCTBAa OTBETCTBEHHOCTH NEpEN
Ponunou, ropmocth 3a cBOMl Kpau, CBOXO PoauHy, CBOM S3BIK U KYJIBTYDY,
IPOIJIOE ¥ HACTOSIIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOUIEHWE K MPUPOJHOMY HACJIEAHIO U MTaMSITHUKAM MPUPOMBL,
nocTHXeHusIM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPYAE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHHCKUX YYEHBIX B CTAaHOBJICHHE H
pa3BuTHEe OWOJOTMHM, TOHMMAHUS 3HAYEHUA OWOJIOTMH B TO3HAHUU 3aKOHOB
IPUPOJIBI, B KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIECTBA;

uaeitHas yOeXKIEHHOCTh, TOTOBHOCTh K CIy>KeHHMIO W 3ammre OTteuecTsa,
OTBETCTBEHHOCTbH 32 €T0 CyIb0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHMUE JYXOBHBIX EHHOCTEN POCCUMCKOr0 HApOAa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUYECKOTO TMTOBEICHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHWS,
OPHUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMbI U ICHHOCTH;

OCO3HaHHE JINYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOUIEHHE K CBOUM POJUTENSM, CO3IaHUIO CEMbU Ha OCHOBE
OCO3HAHHOTO IPHUHATUA LIEHHOCTEM CEMEWHOW JKU3HHM B COOTBETCTBUU C
TpaauuusiMu Hapos10B Poccuu;

4) 3¢cTeTUYEeCKOro BOCIIMTAHMS:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKIIOYasi ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIICHUI;



IIOHUMAHUE YMOLMOHAJIBHOTO BO3JACUCTBUS JKUBOU IIPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIP@KEHHIO B Pa3HBIX BHUJAX HCKYCCTBa, CTPEMJICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOU JIMYHOCTH;

5) ¢usuyeckoro Bocnutanus, GopMHPOBAHMS KYJbTYPbI 310POBbSI U
IMOIMOHATBLHOTO 0JIArONOJIYyYHS:

NOHUMAHUE U peanu3alus 3J0pOBOro M 0Oe30MacHOro o0pasza KHU3HU
(3mopoBoe  muTaHUE, COOJIIOJICHWE TUTMEHUYECKUX TMpaBUI U HOPM,
cOaJTaHCUPOBAHHBI PEXUM 3aHATAA M OTAbIXa, peryispHas ¢uzndecKas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOI'O M KOMIIETEHTHOT'O OTHOIICHHUS K
cOOCTBEHHOMY (DU3UYECKOMY U MCUXUUECKOMY 3710POBbIO;

NMOHUMAHHUE IIEHHOCTH TMPaBWI WHIAUBUAYATbHOTO U  KOJJICKTHBHOTO
0€30MacHOr0 MOBEJACHUS B CUTYAIUSAX, YIPOKAIOIIUX 3/I0POBBIO U KU3HU JTIOJIEH;

OCO3HAHUE TOCIEJACTBUN M HEMPHUATUS BPEIHBIX MPUBBIUCK (yMOTpeOIeHUs
AJIKOTOJIsI, HAPKOTHUKOB, KYpeHU );

6) Tpy10BOr0 BOCIIMTAHMS

TOTOBHOCTH K TPYly, OCO3HAHUE IICHHOCTH MacTepPCTBa, TPY10It00u¢e;

TOTOBHOCTh K AaKTHBHOM JI€SATEIBLHOCTH TEXHOJOTHYECKOW M COIHAIbHOM
HAIPABJIEHHOCTH, CIIOCOOHOCTh MHUILIMUPOBATH, TUIAHUPOBATH U CAMOCTOSITEIHHO
BBITIOJTHATH TaKYIO J€ATEIbHOCTD;

UHTEpeC K paznuyHbiM cepaMm MpodecCHOHATbHON NESITeIbHOCTH, YMEHUE
COBepIlaTh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud ©  peaarn30BbIBAThH
COOCTBEHHBIE )KHU3HEHHBIE TUIaHBI;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHWUIO M CaMOOOpa30BaHUIO Ha
MPOTSHXKEHU U BCEU J)KU3HU,

7) IKOJI0THYECKOT0 BOCITUTAHUSA:

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

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

OCO3HAHUE TJI00ABHOIO XapakTepa SKOJOrMYEeCKUX MpoOJeM U MyTed HuX
pelieHus;

CIIOCOOHOCTh HMCIOJIB30BaTh MPHOOpPETaeMble TIPH HW3YYCHUU OUOJIOTHH
3HaHMSI M YMEHHS TIpU PEIIeHWH TMpoOJieM, CBSI3aHHBIX C PalMOHATHHBIM
MPUPOJIONONIB30BAHMEM  (COONIOJICHHE  TpaBUJI  MOBEAEHUA B  MOPUPOJE,
HalpaBJICHHBIX Ha COXPAaHEHUE pPABHOBECHUS B HKOCHUCTEMAaX, OXpaHy BHUJOB,
IKocHUCTEM, Orochephl);



AKTMBHOE HENPUATHE JEUCTBUK, IPUHOCAIIMX BpPEH  OKPYKAKOLIEH
MPUPOAHON Cpejie, YMEHHE MPOTHO3UPOBATH HEOJIArONMPHUATHBIC 3KOJOTHUECKHE
MOCJIC/ICTBUS MPEANPUHUMACMBIX JCHCTBUI U IPEIOTBPAIATH HX;

HAJIMYME Pa3BUTOTO SKOJOTHUECKOT'O MBIILICHHUS, YKOJIOTHUECKOU KYIbTYPHI,
OTIbITa TEeSATETHHOCTH IKOJIOTUIECKOM HaIpPaBJICHHOCTH, YMCHUS
PYKOBOJICTBOBAaThCSI UMM B TI03HABATEIbHON, KOMMYHUKATHBHOW W COIMAIBLHOMN
MPAKTUKE, TOTOBHOCTH K YYaCTHIO B TIPAKTUYCCKOMN MEATEITHHOCTH IKOJIOTHICCKOM
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHHUSA:

c(hOpPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHOW NMPAKTUKH, OCHOBAHHOT'O HAa JHAJIOTE
KyJIbTYp, CHOCOOCTBYIOIIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MHPE;

COBCPIIICHCTBOBAHHUE S3BIKOBOM M YHTATCIIBCKOW KYJIBTYpPBl KaK CpEJICTBa
B3aMMO/ICHCTBHS MEXK]TY JIFOJIBMH M TIO3HAHUS MHUPAa;

NOHMMaHWe crenuuKu OWOJIOTMM KaK HAayKH, OCO3HaHHS e€ polu B
(bOpMHUpPOBAaHUHN PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUHU IEJIOCTHOTO
NpEeJICTaBlICHUsT 00 OKPY)KAIOIIEM MHpE KaK O CAMHCTBE NMPHUPOIBI, YCIOBEKA W
oOIIecTBa, B MO3HAHWU MPUPOAHBIX 3aKOHOMEPHOCTEH U pEUICHHH MpoOJIemM
COXPaHEHUS IPUPOTHOTO PAaBHOBECHS;

yOeXKIEHHOCTh B 3HAYUMOCTH OMOJIOTHHU JJII COBPEMEHHOW IMBUIIU3AIINM:
oOecrieyeHus: HOBOTO YPOBHSI Pa3BUTHUS MEAMIIMHBI, CO3/IaHUE TMEPCIEKTHUBHBIX
OMOTEXHOJIOTHM, CIOCOOHBIX  peliaTh PEeCcypcHbIe  MPOOJIEMBI  Pa3BUTHUS
YeJIOBEYECTBA, TIOMCKA MyTel BBIXOJIa U3 TII00ATBHBIX DKOJIOTHUYECKUX MPOoOIeM U
oOecrieueHusi  Mmepexoja K  YCTOWYMBOMY  DPAa3BUTHUIO,  PAIMOHAIBLHOMY
UCIIOJIb30BAHUIO TPUPOIHBIX PECYpCOB U (POPMUPOBAHHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWHW OWOJOTHYECKUX 3HAHMA B MEIAX
MOBBIIICHUS OOIIEH KyIbTYphl, €CTECTBEHHO-HAy4HOW TpPaMOTHOCTH, Kak
COCTaBHOW YacTH (DYHKIIMOHAIBLHON TPaMOTHOCTH OOyYarOMMXCs, (HOPMHUPYEMO
MIPY U3y4YECHUU OMOJIOTHH;

MOHWMAaHHUE CYIIHOCTH METOJIOB MO3HAHMWSI, UCIOJIb3yeMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIOJIb30BaTh IOJydaeMble 3HAHUSA IS aHalu3a |
OOBSICHEHHS SIBIICHUN OKPYKAIOMIETO MHUpPA U MPOUCXOASAIINX B HEM U3MCHECHH,
yMEHHUE JeJaTh OOOCHOBAaHHBIC 3aKIIOUEHHS HAa OCHOBE HAYYHBIX (AKTOB U
MMEIOIINXCS JaHHBIX C IENIbI0 TIOyYEHHS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATEIFHO HCIIONh30BaTh OWOJOTUYECKAC 3HAHUS IS
pemieHus Mpo0OJIeM B peabHBIX )KH3HEHHBIX CUTYAIUsX;

OCO3HAHWE IIEHHOCTH HAYYHOUW JESATEIHbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOCKTHYIO M MCCIIEIOBATEIIBCKYIO ACATEIHPHOCTh HHANBUYAIBHO U B TPYIIIIE;



TOTOBHOCTh M  CIIOCOOHOCTh K  HENPEpPhIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUIO0, K AKTUBHOMY IIOJIYYEHHIO HOBBIX 3HAaHUM MO OHUONOrMHU B
COOTBETCTBHH C KU3HEHHBIMU MTOTPEOHOCTIMHU.

METAINIPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHbIEe pe3yibTaTbl OCBOCHUSA y4yeOHOro mnpeamera «buosorus»
BKJIIOYAIOT: 3HA4YMMble JJi1 (OPMHUPOBAHUS MHUPOBO33PEHHSI OOydYarOIIMXCS
MEXIUCIUIUIMHAPHBIE (MEXIpPEeIMETHbIE) OOIEeHAayUYHbIE TMOHATHS, OTpa)Karollne
LEJOCTHOCTh HAYYHOW KAapTUHBI MHpa U cHneuupuKy METOJO0B IO3HaHMS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BEILEeCTBO, SHEPIHUs, SIBIEHUE, MPOILIecC,
cUCTeMa, Hay4yHbIM (pakT, MPUHIMUI, TMIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS,
UcclieloBaHue,  HAONMIOJeHUEe,  HU3MEpPEeHHe,  HOKCIEPUMEHT U JAPYTHXx),
yYHHUBEpCAJIbHbIE y4yeOHble JEeHCTBUA (MO3HABaTeNIbHbIE, KOMMYHHUKATHUBHBIC,

PETYISITUBHBIE), o0ecreynBaroIre dbopmupoBaHue (G yHKIMOHATBHOM
IPaMOTHOCTH M  COI[MAJIBHOW KOMIETEHIMU OOYyYalolmuxcsi, CrIocoOHOCTh
oOyuaroumxcs UCIIOJIb30BaTh OCBOEHHBIE MEXAUCIUIUIMHAPHBIE,

MHUPOBO33PEHYECKHE 3HAHUS M  yHHBEpcajdbHble ydeOHBIE JEHCTBUS B
MO3HABATEJILHON U COLIMAIbHOM MPAKTHUKE.

MeranpenMeTHble pe3yJbTaThl OCBOSHMSI IPOTpaMMbl CpeIHEro oOIIero
00pa3oBaHUs JIOJKHBI OTPAXKaTh:

OBaagenue YHUBEPCAJIbHBIMU Y4eOHBIMH NMO3HABATEJIbHLIMH
JEeUCTBUSIMMN:

1) 6a30Bble JJOrHYECKHe JIeCTBHS:

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

UCIIOJIb30BaTh MPH OCBOCHUM 3HAHUW MPUEMBI JIOTUYECKOTO MBIILICHUS
(amanu3a, CUHTE3a, CpaBHEHMsI, KiIacCH(pUKaAIIUN, 0000IICHH ), PAaCKPBIBATh CMBICIT
OMOJIOTMYECKUX TOHATUH (BBIACIATh MX XapaKTepHbIC MPHU3HAKH, YCTaHABINBATH
CBSI3M C APYTUMH MOHSATHUSIMH);

OompeAessaTh ILENH JeSITEIbHOCTH, 3ajaBas IapaMeTpbl W KPUTEPUU UX
JTIOCTHIKEHHS, COOTHOCUTH PE3YJIbTAThI ACATECIBHOCTH C MOCTABICHHBIMU IETIAMHU;

UCITOJTH30BaTh OMOJIOTHYECKHAE IMMOHATHS ISl 0OBSICHEHUS (PAKTOB M SBICHUU
YKABOU IPUPOJBI;

CTPOUTh JIOTMYECKHE pacCyXAeHUs (MHAYKTUBHbIC, JEIyKTHUBHBIC, IO
aQHAJIOTUH), BBISIBISATH 3aKOHOMEPHOCTH W TMPOTHBOPEUYHS B pacCMaTpPUBAEMBIX
SIBJICHUSIX, (DOPMYJIMPOBATH BHIBOJIBI U 3aKJIFOUCHUSI;

MIPUMEHSATH CXE€MHO-MO/ICIbHBIC CpelcTBa TSI MIpeCTaBICHUS
CYIIECTBEHHBIX CBA3€M M OTHOIICHWM B M3y4aeMbIX OMOJOTMYECKUX OOBEKTaX, a



TaKK€  MPOTUBOPEYMI  pa3HOro  poja,  BBIABICHHBIX B Pa3IMYHBIX
MH()OPMAIIMOHHBIX UCTOYHUKAX;

pa3palaThiBaTh IJIaH PELICHUS MPOOJIEMBbI C YYETOM aHaIN3a MUMEIOIIHNXCS
MaTepUalibHbIX U HEMaTepUAIIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBHI B JIEATEIILHOCTD, OLICHUBATh COOTBETCTBUE PE3YIHTATOB
LEJISIM, OLIEHUBATh PUCKU MOCIEICTBUM €S TEILHOCTH;

KOOPJAMHUPOBATh U  BBINOJHATH pabOTy B  YCIOBUAX  PeabHOrO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUHN KU3HEHHBIX MPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKUE TeHCTBHA:

BJIAJICTh HaBbIKAMH y4€OHO-HUCCIIEIOBATEILCKON U TIPOCKTHOMN JEATEIbHOCTH,
HaBBIKAMHU  paspenieHuss npoljeM, CIHOCOOHOCThIO U TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TIOMCKY METOJIOB PEIICHUS MPAKTUICCKUX 3a/1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MO3HAHUS,

UCIIOJIB30BaTh Pa3JIUYHbIE BUJBI JEATCIBHOCTH 10 IOJYYCHHIO HOBOTO
3HaHUS, €r0 HUHTEpIpeTaluy, NpPeoOpa3oBaHUIO U TMPUMEHEHHUIO B YyUeOHBIX
CUTYaIUsAX, B TOM YHUCJIC TIPU CO3aHUN YUCOHBIX U COITUATBHBIX MPOEKTOB,;

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

CTaBuUTh # (GOpMYIUPOBaTh COOCTBEHHBIE 3aJaud B 00pa3oBaTEIbHOU
NESTENBHOCTH U )KU3HEHHBIX CUTYaIUsX;

BBISIBJISITh TIPUYMHHO-CJICJACTBEHHBIC CBSI3M U aKTyalU3MpOBaTh 3a/ady,
BBIIBUTATh THUIOTE3y €€ pelIeHUs, HaXOJWTh apryMEHThI JUIsl JT0Ka3aTelbCTBA
CBOMX YTBEP)KJICHUM, 3a/1aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHANMM3UPOBATh TIOJYYCHHBIE B XOJAE pEIICHUS 3aJaddl  PE3yJIbTaThl,
KPUTHYECKHU OLICHUBATh MX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHUE B HOBBIX
YCIOBUSIX;

J1aBaTh OIICHKY HOBBIM CHUTYAaIlUsIM, OIICHHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIIECTBIISITh IEJICHANPABICHHBIA MOUCK TIEPEHOCa CPEACTB U CIOCOO0B
JIEHUCTBUS B IPO(PECCUOHATIBHYIO CPENY;

YMETh MEPEHOCUTHh 3HAHUS B IO3HABATENIbHYI0 W MPAKTUYECKYIO OOJacTh
KU3ZHEICSATEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTeH;

BBIJIBUTaTh HOBBIE WJIEH, MpejiaraTh OPUTHHAIIbHBIE MOJXOJbl U PEIICHUs,
CTaBUTh MPOOIEMBI U 3a]1a4H, JOMYCKAIOIINE AIbTEPHATUBHBIC PEUICHUS.

3) padora ¢ uHpopMaumeii:

OPUEHTHPOBATHCS B PA3IMYHBIX UCTOUYHHUKAX MHPOpMAIUU (TEKCTE Y4eOHOTO
nocoOusi, HAYYHO-TIOMYJSAPHOW JHUTEpaType, OHOJOTMYECKUX CJIOBApsSIX U
CIIpaBOYHUKAX, KOMIIBIOTEPHBIX 0Oa3ax NaHHbIX, B MHTepHeTe), aHaIM3UpPOBATH



WH(OPMAITUIO Pa3IMYHBIX BUIOB U ()OPM MPEACTABICHHS, KPUTUICCKU OIICHUBATH
€€ JOCTOBEPHOCTh U HEMIPOTUBOPEUHUBOCT;

dbopMynHUpoBaTh 3ampPOChl U MPUMEHATH PA3TUYHBICE METOJbI MPU MOUCKE U
otOope Ouonornueckoit uHGOpMaIUU, HEOOXOIUMON ISl BBITIOJIHEHUS YU4eOHBIX
3azay;

NpHOOPETaTh ONBIT HCIOIB30BaHUS HH(POPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUH, COBEPIIEHCTBOBATh KYJIbTYPY aKTUBHOT'O UCIIOJIb30BaHUS PA3IMYHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOSITEJTbHO  BBIOMpaTh  ONTUMAIbHYIO  (QopMy  MpeICcTaBICHUS
Oouonornyeckoit mHpopManuu (CXeMbl, rpad)uKH, TUArPaMMbI, TAOJIHIIBI, PUCYHKH
" Apyroe);

UCIIOJIb30BaTh HAy4YHBIM S3BIK B KAa4eCTBE CpEICTBA IMpu paboTe ¢
Oumosiorndeckor umHGOpPMANME: TPUMEHATh XUMHUYECKHEe, (HU3UYECKUE W
MaTeMaTHYeCKUe 3HAKHM M CUMBOJIbI, (OopMyJibl, abOpeBUaTypy, HOMEHKIATYpYy,
UCIIONIB30BaTh U TPeoOpa3oBBIBATh  3HAKOBO-CUMBOJIMUYECKHE  CPEJICTBA
HaTJISITHOCTH;

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

OBiageHue yHUBePCATbHBIMH KOMMYHUKATHBHBIMU JI€CTBUSIMH

1) obmenue:

OCYIIECTBIISITh KOMMYHHUKAILIUK BO BCceX cdepax KU3HHU, AKTUBHO y4aCTBOBAThH
B JIMAJIOT€ WM TUCKYCCHUHU TIO CYIIECTBY OOCYXIaeMod Tembl (YMEHHE 3a/1aBaTh
BOTIPOCHI, BBICKA3bIBATh CYXJCHHUS OTHOCUTEIHHO BBIMOJIHEHUS MpeasiaracMoi
3a/layd, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTh MO3WIIUNA APYTHMX yYaCTHUKOB
Jaiora uin JUCKYCCUN);

pacno3HaBaTh HeBepOaJdbHbIE CpencTBa OOIIEHWs, TOHMMATh 3HAYCHUE
COIMAJIbHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOH(DIMKTHBIX CHUTYyAIlHi,
YMETh CMATYATh KOH(JIMKTHI U BECTU MTEPETOBOPHI;

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

pPa3BEPHYTO W JIOTUYHO HM3JAraTh CBOKO TOYKY 3PEHHUS C HCIOJIB30BAHHEM
SI3bIKOBBIX CPEJICTB.

2) COBMeCTHAsI esITeIbHOCTh:

MOHUMATh U WCIIOJIH30BaTh MPEUMYIECTBA KOMAaHIHOW W WHIWBUIYAIBHOU
paboTHI MPU pelICHUH OMOJIOrHYecKOr MpoOaeMbl, 000CHOBBIBATH HEOOXOUMOCTD
MPUMEHEHUS TPYNTIOBBIX ()OPM B3aUMOACHCTBUS MIPH PEIICHUU yI4eOHOU 3a1a4u;

BBIOMpATh TEMAaTUKy W METOJbI COBMECTHBIX IEHCTBUU C YYETOM OOIIHMX
WHTEPECOB U BO3MOYKHOCTEH Ka)XI0T0 YieHa KOJJICKTHBA,



NPUHUMATh €M  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH W
KOOPJUHUPOBATh JIEUCTBUA II0 €€ JOCTMIKEHUIO: COCTaBJATH IUIAH JEHCTBUM,
pacnpenensaTh poid C YYETOM MHEHUH YYaCTHUKOB, OOCYXIaTh pPE3yJbTaTbl
COBMECTHOM paboThI;

OLICHMBAaTh KaudyeCTBO CBOErO BKJIAJa M KaXJOr0 YYACTHUKA KOMAaHJIbBI B
o0t pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajaraTb HOBBIE TPOEKTHI, OILIEHMWBATh HJIEUM C MO3WUIMU HOBU3HHI,
OPUTHMHAIBHOCTH, IPAKTUYECKON 3HAUMMOCTH;

OCYLIECTBIJIATh TO3UTUBHOE CTPATErMYECKOE TOBEAEHHUE B PA3IUYHBIX
CUTYaIUsX, TPOSIBIISITh TBOPUECTBO U BOOOPAKEHUE, OBITH MHUITUATUBHBIM.

OBJiaieHNe YHUBEPCAJIbHBIMU PEryJATUBHBIMY J1eHCTBUAMU:

1) camoopranu3anusi:

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

BbIOMpAaTh HAa OCHOBE OMOJOTMYECKUX 3HAHUM 1EJeBble W CMBICIOBBIC
YCTAHOBKHM B CBOMX JIEMCTBMSX U MOCTYIKAax MO OTHOIIEHWIO K WBOUW MpPUPOJE,
CBOEMY 3/I0POBBIO U 3JOPOBbI0 OKPYKAIOIIHX;

CaMOCTOSITEIILHO OCYILECTBIISITh NO3HABATEIBHYIO JIESITEIBHOCTD, BBISBIATH
npo0JIeMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIE 3aJ]a4ll B 00pa30BaTEIbHOM
NEATENIbHOCTU U )KU3HEHHBIX CUTYaLUAX;

CaMOCTOSITEJIbHO ~ COCTaBJIATh IUIAH pEIIeHUs MpoOJieMbl C  Y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANIOUYTECHU;

J1aBaTh OLICHKY HOBBIM CUTYaLUsIM;

pacHIMpATh paMKH Y4eOHOTO MpeIMEeTa Ha OCHOBE JIMYHBIX MTPEATIOYTCHUM;

JieaTh OCO3HAHHBINA BBIOOp, apryMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTH
3a pELICHNUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO W TPOSBICHUIO IIMPOKOW SPYIUIINH B
pa3HbIX 00JIacTAX 3HAHWW, TOCTOSHHO TIOBBIIIATH CBOM 0OOpa3oOBaTENbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CUTYalHsIM, BHOCUTb KOPPEKTHUBBI B AEATEIIBHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISAM;

BJIQJICTh  HABBIKAMU  TO3HABAaTEIBHOW  PEQIIEKCHU  KaK  OCO3HAHUSA
COBEpIIAEMBIX JCHUCTBUA M MBICIUTEIBHBIX MPOLUECCOB, WX pE3yJbTaTOB U
OCHOBaHUM, MCIOJIb30BATh MPUEMBI pEePICKCUU Il OLICHKU CUTyalluu, BhIOOpa
BEPHOI'O pELICHNS;

yMETh OLEHUBATH PUCKH W CBOECBPEMEHHO IPHUHUMATh PEIICHUS MO HUX
CHIDKCHUIO;



IIPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX IPH AHAIN3E PE3YIbTATOB
NEATEIbHOCTH;

3) npuHsTHE Ce0S M APYTrUX:

OpPUHUMATH ce0sl, MTOHUMas CBOU HEJJOCTATKU U JOCTOMHCTBA;

NPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX MpPH AaHAINU3E PE3YIbTATOB
NEATEIbHOCTH;

IpU3HABATh CBOE MPABO U MPABO JAPYTHUX Ha OIIHUOKH;

pa3BUBAaTh CIOCOOHOCTh MOHUMATh MUP C IO3ULUU APYTOrO YEIOBEKA.

NPEAMETHBIE PE3YJIBTATHI

[IpenmerHbie pesynabTathl ocBoeHusi mporpamMmmbl COO mno Ouonorun Ha
0a30BOM YpOBHE BKIIIOUAIOT crieliupuieckue Juisi yueoHoro npeamera «buonorus»
HAy4HbIC 3HAHUS, YMEHHS U CIOCOOBI JEHCTBUM MO OCBOCHHIO, HHTEPIPETAIUUA U
npeoOpa3oBaHUI0 3HAHUM, BUJBI JCATEIBLHOCTH IO TOJYYCHHUIO HOBOT'O 3HAHHS W
NPUMEHCHHUIO 3HAHWM B Pa3IMYHBIX YUEOHBIX CHUTYyaIlUSX, a TaKKE B pPEaJIbHBIX
KU3HCHHBIX CUTYyallUsAX, CBS3aHHBIX C Ouonorueil. B mporpamme mnpenaMeTHBIC
PE3yNIbTATHI IPEJICTABIIEHBI IO TOJIlaM 00y4YeHUSI.

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

c(hOpMHPOBAHHOCThH 3HAHUN O MECTE U POJM OUOJIOTMH B CUCTEME HAyYHOI'O
3HaHMSI €CTECTBEHHBIX HAayK, B (OPMHUPOBAHUM COBPEMEHHOW ECTECTBEHHO-
HAy4YHOW KapTUHBI MUpPa U HAYYHOIO MHUPOBO33PEHHUSA, O BKIIAIE POCCHMCKUX H
3apyOCKHBIX YYEHBIX-OHMOJIOTOB B pPa3BUTHE OWOJIOTHH, (DYHKIIMOHAIBHOU
IPAaMOTHOCTH YE€JIOBEKA JJI PEIICHUS )KU3HEHHBIX 33/1a4;

YMEHHE PaCKpbhIBaTh COJEPKaHHE OMOJOTHMYECKHX TEPMUHOB U TOHSTHIA:
KU3Hb, KJIETKa, OpraHu3M, Meradonmm3M (0OMEH BEIIECTB U IPEBpaIlcHHUE
SHEPIuM), TOMEOCcTa3 (CaMOpEryJisilus), YPOBHEBAS] OpPraHU3aLUsl KUBBIX CHCTEM,
CaMOBOCIIpOU3BeAeHUE (PENPOIYKIIHS ), HACTIEICTBEHHOCTh, '3MEHUYUBOCTh, POCT U
pa3BUTHE;

yMEHUE Wu3JaraTb OWOJOTHYECKUE Teopuu (KJIETOYHAas, XPOMOCOMHasi,
MyTallMOHHAs, IICHTpalbHAs JIOTMa MOJICKYJIApHOW Ouomorum), 3akoHbl (I
Menpnens, T. Moprana, H. 1. BaBunoBa) u y4ueHust (0 1eHTpax MHOT000Opa3usi u
MPOUCXOXKIEHUS KyIbTypHbIX pacTeHuid H. M. BaBuiioBa), onpenenarb rpaHUIbI
WX OIPUMEHHUMOCTHU K )KMBBIM CUCTEMAaM;

yMEHHUE BIaJETh METOJAMU HAYYHOT'O MTO3HAHUS B OUOJIOTHUU: HAOIIOICHUE U
OMHUCAHUE KUBBIX CHUCTEM, IMPOILIECCOB M SIBIICHUM, OpraHu3alusl U MPOBEJICHUE
OMOJIOTMYECKOTO  HKCIEPUMEHTA,  BBIABMXKEHHUE  TUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXJY HCCIEIyeMbIMU BEIMYMHAMH, OOBSICHEHUE IOJIYUYEHHBIX



pE3yJIbTaTOB, MCIOJB30BAaHHBIX HAYYHBIX TOHATHHA, TCOPUU M 3aKOHOB, YMECHHE
JIeNaTh BRIBOJBI HA OCHOBAaHUH TIOJYYCHHBIX PE3YIbTaTOB;

YMEHHE BBIICIATH CYIIECTBCHHBIE NMPU3HAKU BHPYCOB, KJIETOK MPOKAPHOT H
DYKapHOT, OJHOKICTOYHBIX ¥ MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH
MPOLIECCOB: OOMEHa BEILIECTB W IMpEBpallleHUs] PHEPruu B KiETKe, (OTOCHHTE3A,
IJIACTUYECKOTO0 M SHEPreTUYecKoro oOMEeHa, XEMOCHHTE3a, MHUTO03a, Meio3a,
OIUTOJIOTBOPCHHMS, PAa3MHOXKCHHS, WHAWNBUAYAJLHOTO PAa3BUTHS OpPraHU3Ma
(oHTOTEHE3);

YMCHHE TPUMEHSATH IMOTYYCHHBbIC 3HAHUS IS OOBSICHCHHS OMOJOTHYECKHUX
NIPOIIECCOB ¥ SIBJICHHM, ISl PUHATHS MPAKTUYCCKUX PEHICHUH B TOBCEIHEBHOM
KU3HU C LEeJpl0 obecrieyeHus O€30MacHOCTH CBOEro 3/0POBbS U 30POBbS
OKPY’KAIOIIUX JI0JIeH, COOIO/ICHHSI HOPM TPaMOTHOTO MOBEACHUS B OKPYKAIOIIEH
NPHUPOJHON Cpelle, TMOHMMaHHE HEOOXOIUMOCTH WCIOIb30BAHMS JTOCTHKCHUM
COBPEMEHHOM ounonoruu u OMOTEXHOJIOTMH IS PAIMOHAJILHOTO
IPHUPOJIOTIOIH30BAHUS;

YMCHHE peliaTh JJCMEHTAapHBIC TEHETHYCCKHE 3aJayd Ha MOHO- U
JTUTUOPHUIHOE CKpEIUBaHUE, CIEIUICHHOE HAacCJeIOBaHUEe, COCTABJIATH CXEMBI
MOHOTHOPUTHOTO CKpEIIMBaHMS JIA Tpe/ICKa3aHus HACIEeIOBaHUS MPU3HAKOB Y
OpraHU3MOB;

yYMEHHE BBITIOJNHATH JA0OpaTOPHbIE W MPAKTHYECKHE padoOThl, COOJIOAATH
paBuia Ipu padbore ¢ yueOHBIM U 1a00OpaTOPHBIM 000PYI0BaHUEM;

yMEHHE KPUTUYECKH OIICHHUBAaTh M HWHTEPHPETUPOBATH HMHQPOPMAIIUIO
OMOJIOTUYECKOTO COJEP)KaHMS, BKIIOYAIONIYI0 TICEBIOHAYYHBIE 3HAHUS U3
Pa3TUYHBIX UCTOYHUKOB (CpeICcTBa MAacCOBOM MH(OpMAIU, HAyYHO-TIOMY IS pHbIC
MaTepHalbl), ITUYECKHWE aCIEKThl COBPEMEHHBIX HCCIEIOBAaHUNA B OHOJIOTHH,
MeIUIMHE, OMOTEXHOJIOTUH;

yMEHHE CO37aBaTh COOCTBEHHBIE NHCHMEHHBIE W YCTHBIE COOOIICHUS,
00001mast OMoNOrNYecKyt0 UH(POpPMAIIUI0O U3 HECKONBKUX HCTOYHUKOB, TPAMOTHO
MCIIOJIb30BaTh OHATHIHBIN anmapaT OMOJIOTHH.

[IpenmeTHbIe pe3ynbTaThl OCBOEHUS ydeOHOro mpeamera «buonorus» 6 11
K1acce NOIKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCThH 3HAHUW O MECTE U PO OMOJIOTHUU B CUCTEME HAYYHOTO
3HaHMSI €CTECTBEHHBIX HAayK, B (OPMHUPOBAHMM COBPEMEHHOW ECTECTBEHHO-
HAyYHOW KApTHHBI MHUpPAa W HAYYHOTO MHUPOBO33PEHUS, O BKJIAJAEC POCCUUCKHX H
3apyOeKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWONOTHH, (DYHKIIMOHATLHON
IPaMOTHOCTH YEJIOBEKA JJIS PEIICHUS KU3HCHHBIX 33/1a4;

YMEHHE PaCKphIBaTh COJCPKaHWE OMOJOTHUYECKHX TEPMHUHOB W TIOHSTHIA:
BU/JI, TOMYJSALNSI, TeHOPOH, SBOIIOLHUS, ABUKYIINE CUIbI ((haKTOpPbI) SBOJIOIUH,
MIPUCIIOCOOJICHHOCTh OPraHU3MOB, BHJ000pa3oBaHUE, JKOJOrMUeckue (HaKTophl,



DKOCHUCTEMA, TMPOJYIEHThI, KOHCYMEHTBHI, PEAYLEHThl, LEeNH MNUTaHUsi,
AKOJIOTUYECKasi MUpaMuia, OUoreoreHo3, onocdepa;

yMEHUE Wu3JlaraTb OWOJOTMYECKUE TEOpuu (PBOJIONMOHHAS Teopus Y.
JlapBuHa, CHHTETHMYECKas TEOpHs DBOJIIOIMHU), 3aKOHbBI M 3aKOHOMEPHOCTH
(3apoapimeBoro cxoncrsa K. M. baspa, uepenoBaHus riaBHBIX HalpaBiIe€HUH U
nyteit sBomoruu A. H. CeepuioBa, yuenus o ouochepe B. . Bepnanckoro),
OTIPEEIISITh TPAHUITBI UX IPUMEHUMOCTH K )KHBBIM CHCTEMaM;

yMEHHUE BJIaJETh METOJAMHU HAYYHOTO TTO3HAHUS B OUOJIOTHUU: HAOIIOICHUE U
OMHMCAHUE KUBBIX CHCTEM, IPOIIECCOB M SIBJICHUM, OpraHu3alus U TpPOBEICHUE
OMOJIOTMYECKOTO  DKCIEPUMEHTA,  BBIABMI)KEHHUE  THUIMOTE3bl,  BBISBICHUE
3aBUCUMOCTU MEXJIY HCCIEIyeMbIMU BEJIMUYUHAMH, OOBSICHEHUE TOJYUYEHHBIX
pPEe3yIabTAaTOB, UCIIOIL30BAHHBIX HAYYHBIX TMOHSATHUN, TEOPUH U 3aKOHOB, YMEHUE
JienaTh BEIBOJIBI HA OCHOBAHUU TIOJIYUYEHHBIX PE3YJIbTaTOB;

YMEHUE BBIJICTATh CYIIECTBEHHBIC TPHU3HAKKH CTPOCHHUS OHOJIOTUYECKHUX
OOBEKTOB: BHUJOB, TOMYJAIUN, TMPOAYIEHTOB, KOHCYMEHTOB, PEIYyIICHTOB,
OMOreolleHO30B U JIKOCUCTEM, OCOOCHHOCTHM TIPOILECCOB: HACJEICTBEHHOU
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHUI000pa30BaHUs, MPHUCIIOCOOIEHHOCTH
OpraHU3MOB, JEUCTBUS HKOJOTHYECKUX (DAKTOPOB Ha OpPraHU3MBbI, MEepeHoca
BEIIECTB M IIOTOKAa HHEPTrUM B IKOCUCTEMAX, AHTPOIOTCHHBIX H3MEHEHHUH B
HKOCUCTEMAX CBOEM MECTHOCTH, KPYroBOpOTa BEHIECTB U OHMOTCOXUMHYECKUX
ITUKJIOB B Onocdepe;

yYMEHHE TPUMEHSTH MOJTYYEHHbIE 3HAHUS ISl OOBSICHEHUS OHOJOTUYECKUX
MPOLIECCOB M SIBJICHUM, JJISl TIPUHATHUS MPAKTUYECKUX PEIICHUN B IMOBCEIHECBHOMU
KU3HA C 1EJIpI0 oOecrieueHus O€30MacHOCTH CBOErO 3/I0POBbS U 37I0POBbS
OKPYXAIOIIUX JIIOCH, COOMI0OIEHNSI HOPM TPaAaMOTHOTO TOBEJICHUS B OKPY>KAIOIIEH
NPUPOJHON Ccpele, MOHMMaHUE HEOOXOJWMOCTH HCIOJIB30BAHMS JTOCTHXKECHHIM
COBPEMEHHON OMOJIOTUU ISl PAllMOHAIBHOTO MPUPOI0IIOIb30BAHUS;

yYMEHHE peliaTh dJIeMEHTapHbIe OUOJOTHYECKUE 3a]]a4H, COCTABIATH CXEMBI
MepEeHOCca BEIIECTB U YHEPTUU B SKOCUCTEMAX (LIEMH MUTaHUs );

YMEHHE BBITIOJNHATH JA0OpPATOPHBIE MW TPAKTHYECKHE padOTHI, COOIIONATH
mpaBwiIa mpu paboTe ¢ yueOHBIM U Ja00paTOPHBIM 00OPYIOBAHHUEM;

YMEHHE KPUTHYECKH OIICHHUBATh W HWHTEPHPETUPOBATH HHQPOPMAIIUIO
OMOJIOTUYECKOTO  COJEP)KAaHUS, BKIIOUAIONIYIO TICEBJOHAYYHBIC 3HAHHS U3
Pa3TUYHBIX HCTOYHUKOB (CpPEICTBA MACCOBOW MH(pOpPMAIIUU, HAYIHO-TIOMYIISIPHBIC
MaTepuasibl),  paccMaTpuBaTh  TJIOOAIBHBIE  DKOJIOTMYECKHE  MPOOJIEMBI
COBPEMEHHOCTHU, (POPMUPOBATH 1O OTHOIICHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

yMEHUE CO37]aBaTh COOCTBEHHBbICE IHUCHMEHHBIE U YCTHBIE COOOIICHUS,
000011ass OMONOTrMYECKYt0 UH(POPMAIIMIO U3 HECKOJIbKUX HCTOYHUKOB, TPAMOTHO
MCIIOJIb30BaTh MOHSATUUHBIN anmapaTt OMOJOTHUH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KosunyecTBo yacos DJIeKTPOHHbIE
HanmeHnoBanue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bubmmoreka [{OK
! bronorus kax Hayka 2 05 https://m.edso0.ru/7f41c292
2 JKvBBIE CHCTEMBI M UX OpraHu3aIus 1 bubnmorexa [JOK
p 8 https://m.edso0.ru/7f41c292
bu6mmoreka [IOK
X i 1
3 MMHMYECKHUI COCTAaB U CTPOCHUE KIETKU 8 https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
4 JKHSHEACATENEHOCTS KACTKH 0 https://m.edsoo.ru/7f41c292
PazmHOXeHUE M MHAUBUIYAIBHOE Pa3BUTHE bubmuorexa [JOK
5 5 1
OPraHu3MoOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTE U UBMEHUYUBOCTD 8 15 bu6mmoreka [JOK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Cenexuusi opranu3MoB. OCHOBBI 3 bubnuoreka [JOK
OMOTEXHOJIOTUU https://m.edso0.ru/7f41c292
bubmuoreka [JOK
8 P 1
CSCPBHOC BpeMA https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 4



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

11 KVIACC

KoaunuyecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoasubie | IIpakTHyeckue
NMPOrpaMmblI Bcero odpa3oBaTejibHbIE
padoThI padoThI
pecypchl
bubmmoreka [{OK
1 BOFOIHOHHAT CHOTOTHA | 1 https://m.edsoo.ru/7f41cc74
9 Bo3HUKHOBEHME U pa3BUTHE KU3HU HA 9 05 bubnuorexa [JOK
3emute ' https://m.edsoo.ru/7f41cc74
bu6moreka [IOK
1
3 Oprau3Mel 1 OKpyXaiouas cpena ° https://m.edsoo.ru/7f41cc74
bu6moreka [IOK
4
Coo01mecTBa 1 9KOJIOTHYECKHE CHCTEMBI 9 httos://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
> Pesepioe Bpens 2 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 2.5



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

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero u3yuyeHnusi | oOpa3oBaTesibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [IOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.edso0.ru/863e632a
MeTo1bl TO3HAHUSA KUBOU TPUPO/IBI.
[IpakTnueckas padora Ne 1
2 «Mcnonb30BaHue pa3TuIHBIX 1 0.5 bubmorexa [TOK
P ' https://m.edso0.ru/863e6122
METO/I0B IIPU U3YUYECHUU
OMOJOTHYECKUX O0BEKTOB
3 buonoruueckue cucTemMsbl, MPOLIECCHI 1 bubmuorexa [JOK
U UX U3y4YCHHE https://m.eds00.ru/863e6564
XuMHYeCcKui cocTaB KieTku. Boja u bubmuorexka [JOK
4 1
MUHEpPaIbHBIE COJIA https://m.edso0.ru/863e674e
bu6mmoreka [JOK
5 benku. CocTtaB u cTpoeHHe OCIKOB 1 httos://m.eds0o.ru/863e6b72
DepMeHThI — OUOJIOTHYECKHE
karanu3atopsl. JlaboparopHas
5 pabota Ne 1 «M3yuenue 1 05 bubnuoreka [IOK
KaTaJIUTUYECKON aKTUBHOCTH ' https://m.eds00.ru/863e6b72
(dhepMeHTOB (Ha MpUMepe aMuIas3bl
WJIM KaTalasbl)»
bu6mmoreka [JOK
7 I 1
YrieBozeL. Jlurm et https://m.eds00.ru/863e6870



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

bubmuoreka [JOK

8 Hywrenrossie kncnotel. AT® https://m.edsoo.ru/863e6d5¢c
9 Hcropus u MeTO1bI U3y4EHHUS bubnuorexa [JOK
Kkietku. Knerounas teopus https://m.eds00.ru/863e6e88
10 Knerka kak nenocTHas xuBas
cucrema
CrtpoeHnune sykapuoTHYECKON KIIETKH.
JlabopaTtopnast pabota Ne 2
«M3ydeHne cTpoeHus KIETOK bubnuorexa [JOK
11 pacTeHUi, )KUBOTHBIX, TPHOOB U 0.5 https://m.edso0.ru/863e6ff0
OaxkTepuil 01 MUKPOCKOTIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpPOIIpernapaTax u ux
OTIMCAHUE
bu6mmoreka [IOK
12 OOMeH BemeCTs nim MeTabo M3M https://m.edso0.ru/863e766¢
bu6mmoreka [IOK
13 Potocinres. Xemocuires https://m.edso0.ru/863e7c98
. bu6mmoreka [JOK
14 duepreTiieckuii 0omen https://m.edsoo.ru/863e7aae
KuszHeHHBIN MK KISTKU. [{enenue
KJIeTku. Muto3. JlaboparopHas BuGmiorexa LOK
15 pabota Ne 3 «HaGmroneHne MuTo3a B 0.5 htts://m.edsoo.ru/863e7dcA
KJIETKaX KOHUMKA KOpeIlIKa JyKa Ha
TOTOBBIX MUKPOIIpEIIapaTax»
16 Buocunres Oenka. Peakims bu6mmoreka [JOK
MaTpUYHOI'O CUHTE3a https://m.edso0.ru/863e796e
bu6mmoreka [JOK
17 Tpancniuus — uocurres denxa https://m.edso0.ru/863e796e
18 Hexnerounsie opmbl )KU3HU — bubnuorexa [IOK



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

BUPYCBI

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

bubmuoreka [JOK

19 @opMBI pa3MHOKEHUS OPraHU3MOB https://m.edso0.ru/863e81b6
https://m.edsoo0.ru/863e831e
. bubnuorexa [JOK
20 Meitos https://m.edso0.ru/863e7f4a
OO6pazoBaHue U pa3BUTHE MOJOBBIX
kieTok. Omo10TBOpeHue.
21 JlabopaTtopnast padota Ne 4 05 bubnuorexa [JOK
«M3yueHue cTpoeHus MOJIOBBIX https://m.eds00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MHUKpOTIpEIiapaTax»
29 WNHnuBuayanbHOE pa3BUTHE bubnuoreka [IOK
OpraHu3MOB https://m.edso0.ru/863e8436
93 I'eneTnka — Hayka o bubnuoreka [IOK
HACJIEICTBEHHOCTH U N3MEHYNBOCTHU https://m.edso0.ru/863e86f2
3aKOHOMEPHOCTH HACJIeI0BAHUS
24 MpU3HAKOB. MOHOTHOpHIHOE bubmmorexa [TOK
https://m.edso0.ru/863e8878
CKpeIllUBaHHE
UTUOpUIHOE CKpEelMBaHuE. 3aKOH
25 SGSaBI/II())I/Ii/IOFO H:)CJ'IHCIIIOBaHI/I}I Eubmaorexa HOK
https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CueruieHHOE HaclleZJOBaHKe
npusHakoB. JlabopaTtopHas pabora
26 Ne 5 «M3yuenue pe3yabTaroB 05 bubnunoreka [JOK
MOHOTHOPUHOTO U AUTUOPHUIHOTO https://m.edso0.ru/863e8c60
CKpEeIUBaHUS Y IPO30(UITBI HA
TOTOBBIX MUKpOIIpenapaTax»
27 I'enetuka nmoma. HacaemoBanue bu6nmoreka [JOK



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

IIPHU3HAKOB, CUCIJICHHBIX C ITOJIOM

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

N3menuusBocts. HenaciaencrsenHast
M3MEHUYMBOCTB. JlaboparopHas

pabora Ne 6. N3yucHwme bubnmoreka [JOK
28 . 1 0.5
MOIU(PUKAITUOHHON H3MEHIUBOCTH, https://m.edso00.ru/863e8efe
MOCTPOCHUE BApUALIMOHHOTO Psifia U
BAPUALIMOHHON KPUBOI»
HacnencrBeHHast “3BMEHYMBOCTb.
29 JlabopaTtopHnas pabota Neo 7. 1 05 bubnuorexa [JOK
«AHamM3 MyTanui y Apo30Quiisl Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MHUKPOTIpEIIapaTax»
bu6moreka [IOK
30 Teneriia wernoseka 1 https://m.edso0.ru/863e8d78
Peseprubriit ypok. O6001eHIE TIO
31 teMme «HacnencrBeHHOCTh U 1
W3MEHUYUBOCTbh OPraHU3MOBY
bu6mmoreka [IOK
32 Cenekuuns Kak Hayka i npotece 1 https://m.edso0.ru/863e9214
33 MeToabl 1 JOCTHXKEHUS CETICKIIUNT 1 bubmuorexka [JOK
pacTeHUH U KUBOTHBIX https://m.edso0.ru/863e9214
34 buoTtexHos0THS Kak OTpacib 1 bubnunoreka [JOK
MPOU3BOJICTBA https://m.edso0.ru/863e9336
OBUIEE KOJIMYECTBO YACOB I10 34 4

I[TPOTPAMME



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
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11 KJIACC

Ne Kosau4vecTBo 4acoB DJIeKTPOHHBbIE
Kontpoas | Ilpakruue Jata uupposbie
Tema ypoka Bcee H3Y4YeH
n/ ro HbIe CKHe st o0pa3oBaTtejibHbIE
n padoThI padoTsI pecypchl
DBOIIONHSA U bu6mmoreka [{OK
1 METOJIbI €€ 1 https://m.edso0.ru/86
W3YYEHHUS 3ea20e
Hcropus
pasBHTHA bubmmoreka [{OK
2 HpesCTaBeHMii 1 https://m.edso0.ru/86
3e9570
00 3BOJTIOIINH
MUKPOSBOITIOL bu6moreka [IOK
3 . 1 https://m.edsoo.ru/86
3e9cle
[Homynsaums
KaK
3JIeMEHTapHas
€IMHUIIAa BUJIA
1 HBOJIIOLIHH.
bu6moreka [IOK
JlaGopaTopHas
4 pagora Ne 1 1 0.5 https://m.edsoo.ru/86
3e99c6
«CpaBHeHuUe
BH/JIOB 110
Mopdotoruaec
KOMY
KPUTEPUIO»
JBrxymue
CHUIBI bu6mmoreka [JOK
5 (>nmemeHTapHbIe 1 https://m.edso0.ru/86
(hakTophI) 3e9da4
IBOJTIOIH
EcTecTBeHHbII bu6mmoreka [JOK
6 oTOOp U ero 1 https://m.edso0.ru/86
(GopMBI 3e9ed0
Pesynbrarsl
3BOJIIOLIUHN:
pUCTIOCOOIIeH bubnuorexa [IOK
7 HOCTb 1 0.5 https://m.edso0.ru/86
OpPraHu3MOB U 3e9fde
BUJI000pa30BaH
ue.



https://m.edsoo.ru/863ea20e
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JlaGopatopHas
pabota Ne 2
«Onucanue
pPUCTIOCOOTICH
HOCTH
opranusma u eé
OTHOCHTEIIEHOT
0 XapakxTepa

Hanpasnenus u
MyTH
MaKpO?3BOJIIOLU
"

bubmmoreka [{OK
https://m.edsoo.ru/86
3e9cle

HeobpaTumoct
b 3BOJIFOIINH

10

Ucropus
’KHU3HU Ha
3emie u
METO/IbI €€
WU3yYCHUS

11

I'nmote3nr
MIPOUCXOKICHHU
S )KA3HU Ha
3emiie

bu6moreka [IOK
https://m.edsoo.ru/86
3eabab

12

PazButue
KU3HU Ha
3emJie 1o spam
U Iepuoaam

bu6mmoreka [JOK
https://m.edsoo.ru/86
3eabbe

13

OcHoBHbIE
JTarbl
9BOJIIOLIUHI
PacTUTEIBHOTO
U KUBOTHOTO
MHpa.
IIpaxkTuueckas
pabota Ne 1
«M3yuenune
HCKOIIAEMBIX
OCTaTKOB
pacTeHui u
KUBOTHBIX B
KOJUIEKIIUSIX»

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/86
3ea8bc

14

CoBpemeHHast
cucTema

bu6mmoreka [JOK
https://m.edsoo.ru/86



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
https://m.edsoo.ru/863ea48e

OpPraHHYECKOTO
Mupa

3ead8e

15

OBoJronus
YeJoBeKa
(a"TpOTOrEeHE3)

bubnuoreka [IOK
https://m.edsoo.ru/86
3eac2c

16

JBrxymue
CUJIBI

(paxropsr)
aHTPOIIOTeHe3a

bu6mmoreka [{OK
https://m.edsoo.ru/86
3ead44

17

OcHOBHBIE
craagnuu
9BOJIIOIUN
yeaoBeKa

18

YenoBeueckne
pacel 1
NIPUPOIHEIE
aJanTanuu
yeJioBeKa

bu6moreka [IOK
https://m.edsoo.ru/86
3eaea2

19

Pe3epBHbIit
YPOK.
O0o001enue no
TeMe
«Bo3HnKHOBEH
W€ U pa3BUTHE
JKM3HU Ha
3emie»

20

OKOJI0rUs KaK
HayKa

21

Cpenpl
oOHUTaHMS U
9KOJIOTMYECKUE
(hakTophI

bubmuoreka [JOK
https://m.edsoo.ru/86
3eafec

22

AbuoTtnueckue
(baxTOopBHI.
JIaGopatopHas
pabota Ne 3.
«Mopdoonoruu
€cKHe
0COOEHHOCTH
pacTeHui U3
pa3HbIX MECT
oOuTaHu».
JlaboparopHas

0.5

bu6mmoreka [JOK
https://m.edso0.ru/86
3eb10e



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

pabota Ne 4.
«Brnusaue
CBETa Ha POCT
Y pa3BUTHE
YEPEHKOB
KoJIeycay

23

buortnueckne
(baxTopsl

bu6mmoreka [{OK
https://m.edsoo.ru/86
3eb348

24

OKOJIOTUYECKU
e
XapaKTEPUCTHUK
Y TIOTYJISILIAH.
[TpakTrnueckas
pabota No 2
«IToncuér
IUIOTHOCTH
MOy
Pa3HBIX BUJIOB
pacTeHui»

0.5

25

CooOmecTBa
OpPraHU3MOB —
OMOILIEHO3

bu6moreka [IOK
https://m.edsoo.ru/86
3eb46a

26

OKOJIOTUYECKH
€ CHCTEMBI
(?KOCUCTEMBI)

bu6mmoreka [JOK
https://m.edsoo.ru/86
3eb46a

27

OCHOBHBIC
oKasarteinu
9KOCHUCTEMBI.
OKOJIOTUYECKH
€ TUpaMU/Ibl.
CsolicTBa
9KOCHUCTEM.
Cyxkueccus

bubmuoreka [JOK
https://m.edsoo.ru/86
3eb5fa

28

IIpuponusie
SKOCHUCTEMBI

29

AHTpPOIIOTEHHBI
€ DKOCHCTEMBI

30

buocdepa —
raobanpHas
9KOCHUCTEMA
SemMin

bu6mmoreka [JOK
https://m.edso0.ru/86
3ebb5e

31

3aKOHOMEPHOC

bu6mmoreka [JOK



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

™
CYILIECTBOBAHU
s 6rnocepbl

https://m.edso0.ru/86
3ebd16

32

YemoBeuecTBO
B Ouocdepe
3emMutn

33

CocymecTtBoBa
HUE IIPUPOJBI U
YeII0BEUeCTBa

bu6mmoreka [{OK
https://m.edsoo.ru/86
3ebale

34

Pe3epBHbIi
YPOK.
O06o00menue
TCMBbI
«Coo0mecTBa
nu
9KOJIOTHYECKHE
CUCTEMBD)

OBLLEE
KOJIMYECTBO
YACOB I10
[IPOTPAMME

34

2.5



https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e
https://m.edsoo.ru/863eba1e

MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

IIpoBepsiemble npeIMeTHbIE Pe3YJIbTATHI OCBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 06pa3oBaHMs

CdhopMHupOBaHHOCTh 3HAHWUH O MECT€ W POJHM OHOJIOTHH B CHCTEME
Hay4HOTO 3HAHHUS €CTECTBEHHBIX HayK, B (DOPMUPOBAHUH COBPEMEHHOM
€CTECTBEHHO-HAYYHOW KapTHUHBI MHUpa U HAYYHOTO MHUPOBO33PEHUS; O
BKJIQJIE POCCHUICKUX M 3apyOekKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE
ounosiornu; (HYHKIMOHAIBHOW TPAaMOTHOCTH YEJIOBEKa ISl PelIeHUs

JKHM3HCHHBIX 3aJ1a4

YMeHHne packpeiBaTh COACpKAHWE OHUOJOTHYECKUX TEPMHUHOB U
TIOHSATHN: KU3Hb, KIJIETKA, OpPTraHu3M; MeTab0Im3M (0OMEH BEIIECTB H
MpEeBpAIllEHUE HHEPruM), TOMEOcTa3 (caMOperyysiuus), YpOBHEBas
OpraHu3aius >KUBbIX CHCTEM, CaMOBOCIPOU3BeACHUE (PEHpPOAYKIIHs),

HACJICACTBEHHOCTh, UH3BMCHYNBOCTL, POCT U PAa3BUTUC

YMmenue uznaratb OUOJIOrHUECKHE TEOPUU (KJIETOYHAsl, XpPOMOCOMHas,
MyTarmoHHas), 3akonsl (I'. Mennens, T. Moprana, H.I1. BaBunosa) u
yueHusi (0 IEHTpaX MHOIrooOpaszus U MPOUCXOXKICHHS KYJIbTYPHBIX
pactenuii H.. BaBunoBa), onpenensTh rpaHUIBI ©X TPUMEHUMOCTH K

KHUBBIM CUCTCMaM

VYmenune BJIaACTb MCTOJaMHUM HAYYHOT'O IIO3HAHHUS B ouosoruu
(Ha6J’IIOI[eHI/Ie U OIIMCAaHUC JKHUBLIX CHCTCM, IIPOLIECCOB H HBHGHHﬁ;
OpraHu3anusa u IMPOBCACHUC OHOJIOTHYECKOTO OKCIICpUMCHTA,
BBIABHKCHHUC THUIIOTE3bI, BBIABJICHHC 3aBUCHUMOCTHU MCKOAY
HCCICAYCMBIMH BCIIMUMHAMU, 00BICHEHHE INOJIYYCHHBIX PE3YJIbTATOB,
HCIIOJIb30BAHHBIX HAYYHBIX HOHHTHﬁ, TCOpI/Iﬁ U 3aKOHOB; YMCHHUC

ACJIaTh BBIBOABI HA OCHOBAHUHU IOJTYUCHHBIX pe3y'J'I]':>TaTOB)

10 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

1

2

3

4

5

YMeHHe BBIIENATh CYIIECTBEHHbIE NPU3HAKH BUPYCOB, KIETOK
OPOKAapUOT M DYKAPUOT, OJHOKIETOYHBIX W MHOTOKJIETOYHBIX
OpraHW3MOB; OCOOGHHOCTH TMpOIlECCOB OOMEHa  BEIIeCTB U
MpEeBpAIllEHUs] JSHEPruu B KJIEeTKe, (OTOCHUHTE3a, IUIACTUYECKOTO U
DHEPreTHYecKoro  OOMEHa,  XEeMOCHHTe3a, MHTO3a,  Meko3a,
OIUIOJJOTBOPEHHUS,  PA3MHOXEHHUS,  HWHJIWBHUAYAJIbHOTO  Pa3BUTHUSA

opranusMa (OHTOT€He3)




YMenue MMPHUMCHSATH IMMOJIYYCHHBIC 3HaHHuA JIIs 00BACHEHHUS

OHOJIOTHYECKUX mpouecCoB u SIBJ'IGHI/If/'I, I TIPUHATUSA NPAKTHYCCKUX
pelIeHN B OBCETHEBHOW KHU3HH B LIEJsIX oOecrieyeHns 0e30macHOCTH
CBOETO 3710POBBS M 37I0POBbSI OKPYXKAIOIIUX JIFO/ICH, COOIIOICHUSI HOPM
T'paMOTHOI'O IIOBEACHUA B

OKpPYXaIoIlel  MPUPOAHON

HCIIOJIBb30BaHUA

cpexne;

NOHUMaHHE HE00X0IMMOCTH JOCTHKEHU I
COBPEMEHHOW OWMONOTMM W OWOTEXHOJIOTHH Uil PpaIlOHAIBHOTO

IPUPOIONIOJIB30BAHUS

YMeHue pemiath 3JIEMEHTApHbIE TE€HETHYECKHE 3a/Jayd Ha MOHO- U
JTUTHOPUTHOE CKPEIIMBAaHUE, CIEIMJICHHOE HacJIeIOBAHHUE, COCTaBIIATH
CXeMbl ~ MOHOTHOPHIHOTO

CKpCIUBaHUA JJIsA npeackazaHusa

HacCJIC€OAOBaHUA ITPU3HAKOB Y OpTraHU3MOB

YMeHue BBINOJHATH J1a0OpaTOpHbIE W TMPaKTUYECKUE paboThI,

coOnroAaTh mpaBWwia OpU paboTe ¢ Y4eOHBIM U JIabOPaTOPHBIM

000pyI0BaHHEM

YMeHue KpUTHUECKH OLEHUBATh U HUHTEPIPETHPOBATH MHGOPMAIUIO
OMOJIOTMYECKOTO COJIEpKaHusl, BKIIOYAIOIIYIO IICEBIOHAyYHbIE 3HAHUS
W3 pa3uuHbIX UCTOYHUKOB (CMMU, HaydHO-TIOMYJIApHBIE MaTEpHUAIbI);
STHUYECKHUE AacCleKThl COBPEMEHHBIX HCCIEeOBaHUI B OHOJIOTHUH,

MeIUIMHe, OMOTEXHOJIOTHI

10

YMeHue co3aaBaTh COOCTBEHHBIC ITMCHhbMEHHBIC U YCTHBIC COOOIICHHS,
000011as1 OMOJIOTHYECKYI0 MH(POPMAIIUIO U3 HECKOJBKUX MCTOYHHKOB,

I'PaMOTHO HCIIOJIB30BATH MMOHATUHHBINA alrrapar ouoJiorun

11 KIJACC

Kon
NpoBEPsSIEMOro
pe3yJibTara

IIpoBepsiemble NpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
00pa3oBaTeJbHOM MPOrPaMMBbI CPeHEro o01ero oopa3oBaHus

CchopMupoBaHHOCTh 3HAHUI O MecTe U POJU OMOJOTMHM B CHCTEME
HAY4YHOTO 3HaHUS €CTECTBEHHBIX HayK, B ((OPMUPOBAHUN COBPEMEHHON
€CTECTBEHHO-HAY4YHO! KapTHHBI MUPa U HAy4YHOTO MUPOBO33PEHHUS; O
BKJIaJIe POCCUHCKUX M 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
6uonoruyu; (HYHKIMOHAIBHOW T'PaMOTHOCTU 4YeNOBEKa Ui peIIeHUs

JKHM3HCHHBIX 3aJa4

YmMmenue PAaCKpbBIBATH COACPIKAHUC OMOJIOTHYECKUX TCPMHUHOB U

TIOHSTHM: BUJ, MOIYJIALNA, FCHO(I)OH)I, OBOJIIOLIMSA, ABWIKYHIUC CHIIBL




(daxTopsr) 3BOJIIOLIUH, MPUCTIOCOOIEHHOCTD OpraHu3MOB,
BHJI000pa30BaHKE, IKOJIOTHYECKUE daxTophl, IKOCHCTEMA,
MNPOAYLCHTHI, KOHCYMCHTBI, PECAYLCHTEI, nenn IIMTaHHUA,

IKOJIOTHYECKas MUpaMu/Ia, OnoreoreHos, ornochepa

YMmeHnue uznarate OMOJIOTUYECKHE TEOPUM (3BOJIOIMOHHAs Teopus Y.
JlapBuHa,  CUHTETHYecCKass TEOpUs  HBOJIIOLMHU), 3aKOHBl U
3aKOHOMepHOCTH (3apospiieBoro cxojacrtsa K.M. bapa, uepenoBanus
[JIaBHBIX HampasieHuil u myreit sBomtonuu A.H. CeBeprioBa, yueHus o
oumochepe B.M.  Bepnanckoro), ompenensTh  TPaHUIBI  HX

MNPUMCHUMOCTH K ) KUBBIM CUCTEMaM

YMeHue BIaAeTh METOJaMH HAay4YHOTO TIO3HaHHS B OWOJOTHUHU
(HabmroleHUe M OMHMCAaHUE JKUBBIX CHCTEM, IPOIIECCOB U SIBJICHUI;
OpraHu3aisi ¢ TPOBEICHHE OWOJOTUUYECKOTO  HKCIIEPUMEHTA,
BBIJIBIOKCHHE  TUIOTE3bl;  BBIABICHHUE  3aBUCHMOCTH  MEXKIY
HCCIIeTyeMBIMU BEIMYUHAMHY, OOBSICHCHHE TIOJTYICHHBIX PE3yJIbTaToB,
WCIIOJIb30BAHHBIX HAYYHBIX TIOHSATHHA, TCOPHH W 3aKOHOB, YMCHHE

ACJIaTh BBIBOABI HA OCHOBAHUHU IOJIYYCHHBIX pGSYHBTaTOB)

VYMmenne BBIACIATH CYIIIECTBCHHBIC MIPU3HAKU CTPOCHUS
OMOJIOTHYECKNX OOBEKTOB: BHUJIOB, TMOMYJAIUH, MPOAYIEHTOB,
KOHCYMEHTOB,  PEIylEHTOB,  OHOTCOIIEHO30B WM  DKOCHCTEM;
0COOEHHOCTH MPOIIECCOB HACJIEACTBECHHOMN H3MEHYHUBOCTH,
€CTECTBEHHOTO  0TOOpa, BHI000pa30BaHMs, MPHUCIOCOOICHHOCTH
OPraHu3MOB, JCHCTBUS SKOJOTHUYECKHX (DAKTOPOB Ha OpPraHU3MBI,
nepeHoca BEIIeCTB U TIOTOKA SHEPTUU B IKOCUCTEMAX, aHTPOIIOTCHHBIX
W3MEHEHUH B SKOCHUCTEMAaxX CBOCH MECTHOCTH, KPYrOBOPOTAa BEIICCTB U

OMOTCOXMMHUYECKUX IIMKJIOB B Orocdepe

YMeHue OpUMEHSTh TOJY4YEHHbIE 3HAHUA 1 OOBsACHEHUs
OMOJIOTUYECKUX IMPOILIECCOB U SIBICHUM, AJS MPUHATHS MPAKTHYECKUX
pelleHni B MOBCEAHEBHOM KU3HU B LIESIX 0OecredeHus: 6e30MacHOCTH
CBOETO 37I0POBbBS U 37J0POBBS OKPYKAIOLIUX JIFOJIEH, COONIOIEHUS HOPM
rPAaMOTHOTO  TMOBEJIEHUA B OKPYXKAIOIIEH MPUPOJHOU  CpeJe;
MOHUMaHHE HE00X0IUMMOCTH MCIIOJIb30BaHUS JOCTHKEHUM

COBpeMeHHOﬁ ouoJorun AJI1 paiuOHAJIBHOTO IMPUPOJOIIOJIE30BAHUSA

YMmenue peuiaTtb 3JICMCHTAPHBIC OMOJIOTHYCCKHE 3aaa4u, COCTaBJIATb

CXCMBI IIEPEHOCA BCHICCTB U SHEPTHU B OKOCUCTCMAX (I_ICHI/I l'II/ITaHI/I}I)

VYMeHHMe BBINOJNHATH J1a0OpaToOpHble M MpPaKTHUECKHue paloThl,
coOmonarh npaBuia npu paboTe ¢ y4eOHbIM U JaOOpPaTOPHBIM

obopynoBaHueM




YMeHHne KPUTHYECKH OLEHUBATh U WHTEPIPETUPOBATh HWH(MOPMAIIHIO
OMOJIOTMYECKOTO COJEPKaHMs, BKIIOYAIOIIYIO TICEBJOHAYYHbIC 3HAHUS

13 pa3nuuHbIX UCTOYHUKOB (CMMU, HaydHO-NIONYyJIsipHBIE MaTepUalbl);

? paccmarpuBath ry100aabHbIE 9KOJIOTUYECKHE po0OIeMbI
COBPEMEHHOCTH, (POPMHUPOBATH 10 OTHOUICHHIO K HUM COOCTBEHHYIO
HO3ULUIO
YMeHnue co3aaBarb COOCTBEHHbIE TMCHbMEHHBIE U YCTHBIE COOOLICHMUS,
10 000011251 OMOJIOTUYECKYI0 UH(DOPMAIHIO U3 HECKOJIBKUX HCTOYHHUKOB,

T'paMOTHO HUCIIOJb30BATh MMOHSATUMHBINA arrapar OuoJIoruun




HPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KVIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

buonorus kak Hayka

1.1

buonorus — Hayka o xuBoil mpupone. Ponbp Ouonoruu B (QopMHpOBaHUH

COBPEMEHHOU Hay4yHOU KapTUHBI Mupa. CrcTemMa OMOJOTHYECKUX HAyK

1.2

MeTtopl MO3HAaHUS KUBOW NpHUPoAbl (HAONIOAEHHE, SKCIEPUMEHT, ONKCaHUE,
U3MEpeHUe, KiIaccupUKalys, MOJEINPOBAaHUE, CTAaTUCTHYECKas oO0paboTka

JTAHHBIX )

JKuBrle cucTeMBl 1 HX opraHusanusa

2.1

XKusble cuctembl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHusi ouonoruu. CBoiicTBa

OMOCHCTEM M UX pazHOOOpasue

2.2

YpoBHU oOpraHu3aniid OWOCHUCTEM: MOJICKYISIPHO-TEHETHUECKHH, KIETOYHBIH,

OpraHW3MEHHBIN, MOMY/ISIIHOHHO-BUI0OBOM, SKOCUCTEMHBIN, OMOCHEPHBIHA

XUMUYECKUH COCTaB M CTPOCHUE KIETKH

3.1

XUMHUYECKUH COCTaB KJIETKH. XHMHUYECKHE BJIEMEHTBI: MAaKpPOJIEMEHTHI,
MHUKpOdJeMeHThl. Boma u MwuHepanbHble BemiecTBa. DOyHKIMM BOJIBI H

MHHEPAJIBHBIX BEMICCTB B KIICTKE. Hozmep;xaHHe OCMOTHYECKOI'0 OanaHca

3.2

benku. CoctaB u cTpoeHHE O€IKOB. AMHHOKHCIOTHI — MOHOMEPHI OCIIKOB.
HesamenuMble W 3aMEHHMBIE aMHHOKHMCIOTBHL. AMHHOKHCIOTHBIM COCTaB.
YPOBHU CTPYKTYphI OEIKOBOM MOJIEKYINbI (MIEpBUYHAS, BTOPUYHAsS, TPETUYHAS U
YeTBEPTUYHAs CTPYKTypa). XHMHUYECKHE CBOIcTBa OenkoB. buojormyeckue
(GbyHKIMH OENKOB.

depmeHThl — OHoJIoTHYECKHEe Katanu3aTopbl. CTpoeHue (QepMeHTa: aKTHBHBINA
HeHTp, cyoctpaTtHas crneuuduynocts. Kodepmentsl. Burtamunsl. OTnuyus

(I)epMeHTOB OT HCOPTaHNYCCKUX KAaTaJIn3aTOPOB

3.3

VYraeBoipl: MOHOCAaxXapuabl (TJIFOK03a, pubo3a U e30Kcupr003a), AUcaxapusl
(caxapo3a, J5aKTO3a) W TMOJUCAaxXapuabl (Kpaxmaji, TJIMKOTEH, LeJUII03a).
buonornyeckue GyHKIIUN YTIEBOJIOB.

Jiunuasl:  TpUrNMUEpuAbl, — crepouiabl,  gochomunuael.  ['mapodmisHO-
ruspodoOHble cBoicTBa. buonoruueckue ¢yHkuuu sunuaoB. CpaBHEHHE

YrijieBo0B, OCJIKOB U JIMIIUAOB KaK HCTOYHHUKOB SHCPTHUU

3.4

Hyxneunossie kucnotsl: JIHK u PHK. Hykneotuasl — MOHOMEpPBI HyKJIEHHOBBIX




kucnot. Crpoenne u ¢ynkimuu JIHK. Crpoenme u ¢dynkuuu PHK. ATO:

CTpoeHHUe U QPyHKIUU

3.5

Hwuronorusa — Hayka o kietke. Knertounas teopust. MeTo bl u3y4eHus KIETOK

3.6

Knerka xak nenocrHas xuBas cucrema. OOmiye MpU3HAKU KIETOK: 3aMKHYTas
HapyxHass meMmOpaHa, monekynsl JIHK kak reHermdeckuil ammapar, cucrema

cuHTEe3a Oerka

3.7

Tumb! KIETOK: dyKaprHOTHYecKass U MpokapuoTndeckas. OCOOEHHOCTH CTPOCHUS
npokapuoTuueckoil  knetku. Kierounas crenka Oakrepuil. CTpoeHue
JyKapruOTHYEeCKOW KJeTKh. OCHOBHBIC OTJIMYMS PACTUTEITHHOM, >KMBOTHOU H

rpuOHON KIIETKH

3.8

[loBepXHOCTHBIE CTPYKTYphl KIETOK — KIETOYHAs CTEHKAa, IJIMKOKAIMKC, HX
¢byukimu. [1nazmatrueckas memOpaHa, e€ cBoiicTBa U ¢pyHkuuu. Lluromnnazma u eé
opranouipl. OnHOMEMOpaHHbIE OPraHOWbl KJIETKU: JHJIOIIa3MaThyecKas CeTh
(OIIC), ammapar T'ombmxu, mm3ocombl. [lomyaBTOHOMHBIE OpPraHOUIBI KIICTKH:
MUTOXOHJpUH, MiacTuipl. llpoucxoxkaeHne MHUTOXOHIPUM U TUIacTHI. Buapl
miactua. HemeMOpaHHble OpraHouabl KJIETKH: pUOOCOMBI, KJIETOUHBIA LIEHTD,

PECHMUKH, KI'yTUKH. OYHKIUU OPraHOUI0B KIeTKU. BKitoueHus

3.9

SAnpo — perynsaropHbiii meHTp kKieTku. CTpoeHHe sjpa: siaepHas 000JIOYKa,

KapuoIlIa3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI

3.10

TpaHCHOPT BEILIECTB B KJIETKE

H(I/BHGI[GS[TGJ’IBHOCTI) KIICTKHU

4.1

OOmeH BemiecTB, WM METaboIn3M. AcCUMUIANUA (TUTACTHYECKHH OOMEH) H
JTMCCUMWIALINS (JHEPreTHYECKHIE OOMEH) — JIBE CTOPOHBI €IMHOTO Ipolecca
Merabosim3ma. Turmbl oOMeHa BemiecTB: aBTOTPO(MHBIN U reTepoTpodHbIA. Poib

(I)epMCHTOB B oOMeHe BCIICCTB U IIPEBPAIICHUN SHCPI'UH B KIICTKE

4.2

®ortocunre3. CpetoBas u TeMHOBas ¢a3bl poTocunTesa. Peakiuu Gporocunresa.
DddextuBHOCTh (oTOCHHTE3a. 3HayeHHe (OTOCHMHTE3a Ui >KU3HH Ha 3emie.
Bnusnue ycrmoBui cpeabl Ha (OTOCHMHTE3 W CIOCOOBI TIOBBIIMICHHS €ro
MPOIYKTUBHOCTH Y KYJIbTYPHBIX PAaCTCHUH.

XeMocuHTe3. XeMOCHHTe3Upylolue OakTepuu. 3HAYeHHE XEMOCHHTe3a s

JKA3HM Ha 3emiie

4.3

9HepreTI/IquKHﬁ OOMEH B KIICTKE. Pacmiennenue BCIICCTB, BBIACIICHHUC H
AKKYMYJIIMPOBAHUEC OSHEPruu B KIICTKC. OTalbl OHEPTCTUICCKOTO oOMeHa.
I'mukonus. BpO)KCHI/IC n €ro BHUEI. KI/ICJ'IOpO,Z[HOC OKHCJIICHHC, WU KIJIICTOYHOC

npIxanue. DPPEeKTUBHOCTh IHEPTETUIECKOTO 0OMEeHa

4.4

Peakiiun marpuunoro cuHTesa. ['enerndeckas undopmanus u JJHK. Peanuzanus

T€HEeTUYECKOI I/IH(I)OpMaI_II/II/I B KJIeTKe. |I'eHeTHueCcKuMii KOJ U €ro CBOICTBA.




Tpanckpumnus — marpuunsiii cuate3 PHK. Tpancnsamus — 6uocunres Oenka.

Koauposanue amuHokucnot. Posib pubocom B GnocunTese 6enka

4.5

Hexnerounsie ¢opmbl xu3HH — BHpYChl. Mcropusi oTkpeitusi BupycoB (/1.1.
WBanoBckmii). OcCOOEHHOCTH CTPOCHUS H  JKU3HEACATEIILHOCTH BUPYCOB.
Bakrepuodarn. boyie3Hu pacTeHHId, >KMBOTHBIX W YEJIOBEKA, BBHI3BIBACMEBIC
Bupycamu. Bupyc nummyHnonepunura yenosexka (BUY) — Bo3doyaurens CIIN/a.

[IpodunakTrka pacpocTpaHeHUS] BUPYCHBIX 3200 ICBaHHIA

PasMHOkeHNE 1 MTHANBUAYAIBHOE Pa3BUTHE OPraHU3MOB

5.1

Knerounsrii 1mkn, wiv S>KU3HEHHBIM LUK KieTku. WHTepdaza U MUTO3.
[Ipoueccel, npoTekatomue B uHTepdaze. Permkanus — peakuuss MaTpU4HOTO
cunte3a JIHK. Crpoenne xpomocoMm. XpoMOCOMHBIH HabOp — KapHOTHIIL.
JluniiouHbBId W TAlUIOWAHBIA ~ XpPOMOCOMHBIE  HaOOpbl.  XPOMATHIIBI.
HuTonornyeckue OCHOBBI Pa3MHOKEHMSI W WHIUBUAYAIBHOTO  Pa3BUTHS
OpraHU3MOB.

Henenne kmerkn — wmuto3. Craguum Muro3a. [Ipomecchel, mpoucxonasimue Ha

PAa3HBIX CTAAUAX MUTO34A. bromornaeckuii CMBICII MUTO3a

5.2

@®opMBl Pa3MHOKEHHSI OpPraHU3MOB: Oecrosyoe W ToJjioBoe. Bumel Gecronoro
pa3sMHOXEHHS: JeJiCHHEe HaJBOE, IOYKOBAHWE OJHO- W MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BEreTaTUBHOE pa3sMHOKCHHE. HckyccTBeHHOE

KIIOHUPOBAHUE OPraHU3MOB, €0 3HAUYCHUEC IJIA CCIICKIIUU

5.3

[TonoBoe pazMHOXKEHHE, €T0 OTINYUS OT OECIOJIOrO.
Meiio3. Cramguu Meiio3za. Ilpouecchl, mpoucxoisiiue Ha CTagusix Merosa.
[ToBenenue xpomocom B Meio3e. KpoccunroBep. buonorndeckuii cMbICT U

3Ha4YECHUE MeHo3a

5.4

I'amerorenes — mpoiiecc 0O6pa3oBaHMs MOJOBBIX KIETOK y *KUBOTHBIX. [lonoBbIE
JKeJe3bl: CEMEHHUKH U AUYHUKUA. OOpa30BaHHME W Pa3BUTHE MOJOBBIX KIETOK —
rameT (CrepMaTro3ouj, SilleKlIeTKa) — crepMmaToreHe3 u oorere3. OcoOeHHOCTH

CTPOCHHUA SIMIEKJICTOK U CIICPMATO30UI0B. OHHO,Z[OTBOpeHI/Ie. HapTCHOFeHCS

5.5

WnnuBugyanbHoe  pa3Butue  (OHTOTEHE3).  OMOpHOHAJIbHOE  pa3BUTHE
(amOpuorenes). DTanbl SMOPHOHATEHOTO Pa3BUTHS Y MO3BOHOUYHBIX KMBOTHBIX:
npobneHue, racTpynsauus, opraHoreHe3. [loctamOpuonansHoe pasButhe. Turmbl
MOCTAMOPHUOHAIBHOTO PA3BUTHS: TpsMOe, HempsiMoe (TMYMHOYHOE). BrusHue
Cpelbl Ha pa3BUTHE OPraHU3MOB; (DaKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOXKAEHHBIC
YPOJCTBA.

Poct u pa3zsurtue pactenuil. OHTOreHe3 IIBETKOBOTO PACTEHUS: CTPOCHHE CEMEHH,

CTaluu pa3BUTHA

HacneacTBeHHOCTh M H3MEHUYMBOCTD OpraHnu3MoOB




6.1

IIpenmer u 3amaun reHeTUKU. MicTopus pa3BUTUSA T€HETUKU. BKiIag poCCUNCKUX
U 3apyOeXHBIX y4YEHBIX B pa3BUTHE TEHETUKU. MeToabl TeHETUKU
(TrubpuAOIOTUYECKHIA, LIUTOTC€HETUYECKUH, MOJIEKYJIIPHO-T€HETUUECKHI ).
OcHoBHbIE TeHeTHUECKUE NOHATUS. ['eHeTnueckas CUMBOJIMKA, UCIIOJIb3yeMasi B

CXeMax CKpeIMBaHUN

6.2

3aKOHOMEPHOCTH HAaCJIeIOBaHUsI TPU3HAKOB, ycTaHOBiIeHHbIE ['. Menaenem.
MoHOrHOpUIHOE CKpelIuBaHUE. 3aKOH eIUHO00pa3us THOPHIOB IEPBOTO
nokoieHus. [IpaBuiio JOMUHUPOBaHUS. 3aKOH PpACIICIICHUS] TPU3HAKOB.
I'unioresa ynctoTel rameT. [loJIHOE U HEMOJIHOE TOMUHUPOBAHUE.

JurnbpuaHoe ckpeniuBaHue. 3aKOH HE3aBUCHMOI'O HACJIEIOBAHMS MPU3HAKOB.
[{uTtoreHeTHYECKNE OCHOBBI JUTHOPUIHOTO CKpEUIMBaHUS. AHAIU3UPYIOIIEEe
ckpemnBanve.  MCnosib30BaHWE — AHAIM3UPYIOLIETO  CKpPEUIMBAHUS IS

OTIpe/IeNIeHUsl TeHOTHUIa 0CO0U

6.3

CuerieHHoe HacniefoBaHue npu3HakoB. Pabora T. Moprana no cuenjieHHOMY
HaclenoBaHUIO TreHoB. Hapymienuwe cremieHuss Te€HOB B pe3ysbTare
KpOCCHHroBepa. XpOMOCOMHasi Teopus HacleACTBEHHOCTH. [eHernyeckue
KapTBhl.

I'eneruka mosia. XpoMOCOMHOE OINpENEICHUE TMoja. AYTOCOMBI M IOJIOBBIE
XpoMocoMbl. ['oMorameTHble M TeTeporamMeTHble opraHu3mbl. HacnempoBanue

IIPHU3HAKOB, CHCIIJICHHBIX C I10JIOM

6.4

M3MeHYHnBOCTS. BI/II[BI N3MCHYHNBOCTH: HCHACJIICACTBCHHAsA W HACJICACTBCHHAaA.
Pomb Cp€abl B HCHaCHeHCTBCHHOﬁ N3MCEHYUBOCTH. XapaKTepI/ICTI/IKa
MOI[H(bHKaHHOHHOﬁ N3MEHYHUBOCTH. BapHaHHOHHBIﬁ pad W BapHallHOHHas
KpuBas. HopMa p€aKnuu IIprU3HaKa. KommdecTBeHHBIE M KadeCTBEHHBIC

IIPU3HAKH U UX HOPpMaA PCaKINU. CpolicTBa MOI[PI(bPIKaL[I/IOHHOfI HU3MCHYHUBOCTH

6.5

HaCJ'IC,Z[CTBeHHaSI, niIKM T CHOTHUIIMYCCKAasA, HM3MCHYHNBOCTBD. KomOunatusHas
W3MEHYMBOCTh. MeHo3 U II0JIOBOH nmpounecc — OCHOBa KOMOHMHATHUBHOM
HN3MCHYNBOCTH. MYTaI_[I/IOHHaH HU3MCHYHNBOCTD. Knaccmbnxauml MYTaHHﬁZ
T'CHHBIC XPOMOCOMHBIC, TCHOMHBIC. YacroTa u IIPpUYHUHBI MYTaHHﬁ. MYTareHHLIe
(I)aKTOpLI. 3aK0H rOMOJOTHYSCKUX psAA0OB B HacJieACTBEHHON n3MeHunBocTu H.H.

BasuinoBa

6.6

I'enernka wuyenoBeka. Kapuortun denoBeka. OCHOBHBIE METOJBl T'€HETHKH
YeJI0BEKa: TEHEAIOTUYECKH, OJIM3HELIOBBIH, LUTOr€HETUUECKUH,
OMOXMMHUYECKUH, MOJeKyIsIpHO-TeHeTnueckuil. CoBpeMeHHOe OInpeseieHne
TEHOTHUIIA: TIOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHCIIE C
nomoinpto [II[P-ananuza. HacnencTBeHHble 3a00jieBaHMs YeNIOBEKA: T'€HHBIE
60s1e3HM, OOJIE3HU C HACIEICTBEHHOMN INPEIpacioioKeHHOCThIO, XPOMOCOMHbBIE

oone3nn. ComaTHYEeCKHE U TCHCPATUBHBIC MYTallUH. HpI/IHI_[I/IHBI 3A0pPOBOTO




06p333 KHU3HH, AUAr"HOCTHKU, HpO(i)I/IJIaKTI/IKI/I 1 JICUCHHA TI'CHCTHUYCCKUX
6one3nell. MeIMKO-TeHETHYECKOe KOHCYIbTUPOBAaHUE. 3HAUEHUE MEIUIIUHCKON

TCHCTUKU B MPCAOTBPAICHUHN U JICUCHUUN I'CHCTUUICCKUX 3a00JIEBaHHI YeII0BEKa

Cenekuusi opranu3mMoB. OCHOBBI OMOTEXHOJIOT I

7.1

Cenexkuusi Kak Hayka M IpoLEecC. 3apoKJIE€HUE CEJNEKUUU U JOMECTHKAIUs.
VYuyenue H.M. BaBunoBa o0 1eHTpax MPOUCXOXKIEHUS W MHOrooOpasus
KYJIbTYPHBIX pacTeHuil. LIeHTphl MPOUCXOXKACHUS TOMAITHUX KUBOTHBIX. CopT,

nopoja, MTaMM

7.2

CoBpemMeHHbIE METOJIbl CelIeKIUU. MaccoBbIii MU MHIMBUIYAIbHBIH OTOOpPHI B
CEJIEKIIMM pacTeHUuM M KUBOTHBIX. OlleHKa 3KcTepbepa. bimskoponacTBeHHOE
ckpemuBaHue — HMHOpuaMHr. Yucrtas nuHusA. CKpelMBaHUWE YUCTBIX JIMHUH.
I'ereposuc, nnu rubpuanas cuna. HepoacTBeHHOe CKpeliBaHUE — ayTOPUANHT.
Otnanénnas tulOpunmzanus u e€ ycnexu. VCKyCcCTBEHHBIM MyTareHes H
MMOJyYeHUE NOJMIUIONIOB. JIOCTM)KEHMS CENEeKUMM pPacTeHUM, >KUBOTHBIX H

MHKPOOPTraHU3MOB

7.3

buoTtexHosOrMs Kak OTpacib NPOU3BOJACTBA. ['€HHAas WHXEHEpUsA. OTambl
cozmanusa pexomOuHanTHOM JIHK wm Tpancrennpix opranmm3moB. Kiertounas
nHxkeHepusa.  Kiierounsle  KynapTypbl.  MEKpPOKJIOHAJbHOE  Pa3MHOXKEHHUE
pacrenuii. KioHupoBaHHE BBICOKONPOIYKTUBHBIX  CEIbCKOXO3SHCTBEHHBIX
OpraHU3MOB. ODKOJIOTHYECKHE W 3Thueckue mpoodiiembl. MO — reHeTnuecku

MOI[I/I(bI/II_[I/IpOBaHHI)Ie OpraHnu3Mbl

11 KIJACC

Kon

IIpoBepsieMblii 3JIeMeHT COIepKAHUS

DBOMIOIMOHHAS OHOIOT U

1.1

DOBOJIIOLIMOHHAS TEOPUs U €€ MECTO B OMOJIOTHUH.

CeuzerensctBa  3BOJIOLMH.  [laneoHTONIOTHYECKHE:  NOCIENOBATENIBHOCTD
NOSIBICHUsI BHUJOB B MAJEOHTOJIOTUYECKON JI€TONMUCH, NepexoaHble (HOpPMBI.
buoreorpaduueckue: cxoncTBO U paznuuue ¢ayH U GIOp MaTEpUKOB H
OCTPOBOB. DMOPHOJIOIMYECKHE: CXOJCTBA M Pa3INyuusi SMOPHOHOB Pa3HbIX BUJIOB
M03BOHOYHBIX. CpaBHUTEIBbHO-aHATOMUYECKHUE: T'OMOJIOTMYHBIE, aHAJIOTHYHBIE,
pyAMMEHTapHbIE OpraHbl, aTaBU3MbL. MOJIEKYIIpHO-OMOXMMHUYECKHE: CXOACTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH M OCHOBHBIX METa0OJIMUYECKHX MyTel y Bcex

OpraHnu3MOB




1.2

OpomoumonHas  Teopuss Y. [lapBuna. IIpennochuiku — BO3HUKHOBEHMS
JapBUHM3MA. JIBMOKyIIME CHJIBI SBOJIIOLMM BUIOB 10 JlapBuHY (M30BITOYHOE
Pa3MHOKEHHE IIPU OIPAHMYEHHOCTH PECYPCOB, HEONPEAEIEHHAs U3MEHYUBOCTbD,

00opr0a 3a CyIEeCTBOBAHUE, €CTECTBEHHBIN 0TOOD)

1.3

Cunrernueckast teopust sBoitound (CTD) U OCHOBHbIE €€ TOJIOXKEHUS.

MuxposBontouus. [lonymanus Kak eIMHUIA BUAA U 3BOJIIOLHI

1.4

JBuxymue cuibl (¢akTopbl) 3BOJIIOLMM BUAOB B Ipupoje. MyTanuoHHbII
npolecc U KOMOMHATHBHAsE M3MEHYUBOCTb. llomynsiioHHbIE BOJNHBI U Apeid
reHoB. M3omsiiug u murpauusa. EcrecTBeHHBIN 0TOOp — Hampasismomuil hakrop
3BoJIIOLIMU. DPOPMBI €CTECTBEHHOTO 0TOOpA.

[IpucnocobneHHOCT,  OpraHU3MOB Kak pe3ynbTar dBosonuu. [Ipumepsl
MPUCTIOCOOTIEHUH y OpraHu3MOB. ApoMOpPG 036l B UIMOATATITAITIH.

Bun u Bunoo6paszosanue. Kpurepuu Buga. OcHOBHBIE (GOpPMBI BUI000PAa30BaHMUS:

reorpagpuyecKkoe, IKOJIOTHIECKOEe

1.5

Makpossomtonusi.  DopMbel  3BoMOLMU:  (UIETUYECKas,  JUBEpPreHTHas,

KOHBEpreHTHas, napamienbHas. HeobpaTumocTs 3BoIOLNN

Bo3HUKHOBEHUE U Pa3BUTHE KU3HU HA 3eMIIe

2.1

JloHayuHble TpEACTaBICHUS O 3apOXKACHUM >KU3HU. HaydHble THUMIOTE3bI
BO3HMKHOBEHHS KHU3HU Ha 3emiie: aOuoreHes M MaHCHepMus. XUMUYecKas
IBOJIIONMS. DKCIEPUMEHTAIILHOE TMOJATBEP)KICHUE XHMHUYECKON SBOJIOIUH.
Hauanpabie stanbel Ounosnoruyeckoit spomonuu. ['mnmore3a PHK-mupa. Ilepsoie

KJICTKH U UX DBOJIKOLIMA. (DOpMI/IPOBaHI/IC OCHOBHBIX I'DYIIII ) KUBBIX OPraHU3MOB

2.2

Pa3zButue xu3Hum Ha 3emisie mo spaMm W nepuoaam. Karapxeil. Apxeickas u
npotepo3oiickas dpbl. [lameosolickas spa U €€ mNepuoabl: KEeMOPHUUCKHIA,
OPJIOBUKCKUW, CHIIYpUWCKUH, JE€BOHCKHH, KAMEHHOYTOJbHBIN, MEPMCKUM.
Me3so3oiickas 3pa U €€ Mepuoibl: TPUACOBBIN, OPCKUMA, MEJIOBOM.

KaitHo3o¥ickass 3pa u €€ mepuoAbl: NAJICOTrCHOBBIM,  HEOTECHOBBIN,
AHTPOIIOT€HOBBIM. XAapaKTEPUCTHUKA KIMMAara M TEOJOTMYECKHUX IPOLIECCOB.
OCHOBHBIE ATl YBOJIIOIUY PACTUTEIHHOTO U KUBOTHOTO MUPA. APpOMOP(O3HI y
pacTeHUM U KUBOTHBIX. [losiBIEeHuWe, paclBeT W BBIMUPAHHME TPYII KUBBIX

OpraHnu3MoOB

2.3

Cucrema OpraHu4eCcKOoro Mupa KaK OTpaKCHUC SBOJIIOLUU. OcHOBHBIC

CUCTCMATUYCCKUC I'PYIIIIBI OPTraHU3MOB

2.4

3BOJ’IIOI_II/I$I YCIO0BCKaA. AHTpOHOJ’IOI‘I/I}I KaK Hayka. PazButue Hpe,[[CTaBJ'ICHI/Iﬁ 0

MMPOUCXOKACHUN YCIIOBCKA. MeTtoapl HN3Y4YCHUA QaAHTPOIIOTCHE3a. CXOI[CTBa u




pa3nuyuus YeloBeKa U )KUBOTHBIX. CUCTEMATUUECKOE MOJI0KEHHUE YEIIOBEKA.
JBwxymiue cuibl (pakTopsl) anTponorenesa. HacnencrBenHnas M3MEHUYMBOCTD U
€CTeCTBEHHBIH 0TOOp. OOUIeCTBEHHBIH 00pa3 >KU3HU, HM3TOTOBICHUE OPYIUI

TPY/a, MBIIJICHHE, PEYb

2.5

OCHOBHBIE CTaIMM W BETBU DBOJIIOIMH YEJIOBEKA: aBCTPAIONUTEKH, YemoBek
ymenbii, YenoBek mnpsaMoxonsaumuid, YenoBek HeaHAEpTAIbCKUM, YenoBek
pasyMHbIii. Haxonku MCKOMAaeMbIX OCTAHKOB, BPEMsi CYIIECTBOBAaHUS, 00JIaCTh

pacripocTpaHeHusi, 00bEM FOJIOBHOTO MO3ra, 00pa3 KHU3HHU, OPyIUs

2.6

UYenoseueckue pacbl. OcHOBHBIE OOJIbILINE pachl: €BpOINEOUIHAs (€Bpa3uiickas),
HErpo-aBCTpajIouHast (3xBaTOpHAaNIbHAA), MOHIOJIOUHAs (a3marcko-
amepukaHckasi). YepTsl NpUCHOCOOIEHHOCTH MPEACTABUTENEH YET0BEUECKUX pac

K YCIIOBUSIM CyllecTBOBaHUs. EnMHCTBO yenoBeyeckux pac. Kputuka pacuzma

Oprasu3Msl ¥ OKpyKarouas cpeaa

3.1

OKkonorus Kak Hayka. 3afaud U pas3feibl dKOJOTMH. MeToIbl KOJIOTMYECKHX
uccienoBaHui. DKkosiornueckoe MUpoBo33peHue. Cpeapl 00MTaHNsS OpPraHU3MOB:

BOJHasd, HA3EMHO-BO3AyIIIHAsA, IIOUYBCHHAA, BHYTPHOPraHU3MEHHAA

3.2

Oxosiormueckue  (daktopel.  Knaccudukamus — 9KOJOTHYECKHX  (PaKTOpPOB:
abuoTHueckre, OWOTHYECKHE W aAHTPOITIOTCHHBIC. JIeHiCTBHE 9SKOJIOTHUYECKUX

(hakTOpOB Ha OPraHU3MBI

3.3

AbGunotuueckue (GakTOphl: CBET, TeMIepaTypa, BIAKHOCTh. DOTONEPHUOAU3IM.
[Ipucnocobnenuss opraHu3MoB K  JIEHCTBUIO aOuMOTHYeCKUX  (HaKTOpOB.

buonornueckue PUTMBI

3.4

buotnueckue ¢akropsl. Buasl OMOTHUECKHMX B3aUMOJCHCTBUM: KOHKYpEHIIHS,
XMUIIHUYECTBO, MAapa3sHTU3M, MYTyalu3M, KOMMEHCAIM3M (HaxJIeOHHYECTBO,
KBapTUPAHTCTBO),  aMEHCAJIM3M, HEUTpanu3M. 3HaueHHe  OHMOTHYECKUX

B3aUMOACUCTBUI I CyIIeCTBOBaHHUA OPraHU3MOB B IIPUPOAHBIX COO6H.[€CTB3X

3.5

DKOJIOTHYECKHE XapPaKTCPUCTUKHU MOMYJIAINH. OCHOBHEBIE II0Ka3aTcIin
MomyJsuuu: 4YUCJICHHOCTb, INNIOTHOCTb, POKIAAEMOCTb, CMCEPTHOCTL, IMPUPOCT,

MUIpanus. I[I/IHaMI/IKa YHUCJIICHHOCTH IOIYJISINHUU U ec peryidanugd

COO6HleCTBa M 3KOJOI'MYCCKHUEC CUCTEMBI

4.1

Coo0miecTBOo opraHu3mMoB — OuoneHo3. CTpyKTypbl OMOIIEHO3a: BMJIOBaf,
NPOCTPaHCTBEHHas, Tpoduyeckas (mumieBas). Buapl-momunanTel. CBsi3u B

OHOIlEHO3E

4.2

OKOJIOTUYECKHE CHCTEMBI (BKOCI/ICTCMBI). I[Tonstue 00 »dKOCHCTEME U




ouoreonieHo3e. DYHKIMOHAIbHBIE KOMIIOHEHTHl 3KOCHUCTEMBI: IPOIYLEHTHI,
KOHCYMEHTBI, peIylIeHThl. KpyroBopoT BEIIECTB ¥ MOTOK SHEPTHH B IKOCUCTEME.
Tpoduueckue (nuUIIEBbIE) YPOBHU SKOCHCTEMBI. lluieBble menmu M CETH.
OcHOBHBIE TIOKa3aTelId SKOCHCTEMbI: OWoMacca, MPOIYKIHUA. DKOJIOTHUUYECKHE
OUPAMUJIBL:  MPOAYKLIMH, YHCIEHHOCTH, Ouomacchl. CBOMCTBa 3SKOCHUCTEM:

YCTOMYUBOCTb, CAMOPETYJISLMs, pazButue. CyKieccus

4.3

[Ipupoansie sKOCHCTEMBI. DKOCUCTEMBI 03P U peK. DKOCUCTEMA XBOMHOIO WIIU
LIMPOKOJIMCTBEHHOTO Jieca.

AHTpOTIOT€HHBIE SKOCHUCTEMBI. ATpPOIKOCHCTEMBI. Yp603KOCHCTEMBL.
buonoruueckoe u X034HCTBEHHOE 3HAYEHHE arpodIKOCUCTEM U YPOOIKOCHCTEM.
buopaznooOpazue kak (daktop ycroiumBocth 3KocucteM. CoxpaHeHue

OMOJIOTHYECKOTO pa3HOOOpa3us Ha 3emiie

4.4

VYuenne B.W. Bepnaackoro o Ouocepe. I['panuisl, coctaB U CTPyKTypa
ouocdepsl. Kuoe BemectBo U ero ¢yHkiuu. OcoOeHHOCTH Omochepsl Kak
ro6anpHOM sKOCcUCTeMbl. JlMHaMHueckoe paBHOBecHME W oOOpaTHas CBsS3b B
onocdepe. KpyroBopoThl BemecTB W OHOTCOXMMHUYECKHE IHUKIBI 3JIEMEHTOB

(yrnepona, a3oTa). 30HAIBHOCTh OMochepsl. OCHOBHBIE OMOMBI CYIITH

4.5

UYenoseuectBo B Omochepe 3emin. AHTpONOTEHHBIC M3MEHEHHUs B Owocdepe.
['moGanbHBIE SKOJOTUYECKHUE TPOOIEMBI.
OcHOBa  palMOHAIBHOTO  YIPABICHHUS MPUPOJHBIMH peCcypcaMH U HX

HCIIOJIB30BaHHC. Z[OCTI/I)KGHI/IX OMOJIOTHH U OXpaHa IIpUupoOabl




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

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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