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HOACHUTEJIBHAA 3AIINCKA

Pabouas nporpamma ecTeCTBEHHO-HayYHOUM HaIlpaBiI€HHOCTH MO OMOJIOTHH C
UCIIOJIb30BaHUEM obOopyaoBanus LeHtpa «Touka pocta» mnga 10-11 kiaccos
COCTaBJIeHAa U pa3paboTaHa B COOTBETCTBHUH C:

- OenepanbHbiM 3aKkOHOM OT 29.12.2012 Ne 273-®3 (pea. ot 31.07.2020)
«O06 ob6pazoBanuu B Poccuiickoit denepannn» (C U3M. U JOM., BCTYIM. B CHIY C
01.09.2020);

- TpeboBaHusMH DenepalibHOTO TOCYAAapPCTBEHHOIO 00pa30BaTENbHOIO
CTaHjapTa OCHOBHOro oOmiero ooOpaszoBaHusi (yTB. NpukazoM MuUHHCTEpPCTBA
oOpazoBanus u Hayku Poccuiickoit @eneparuu ot 17.12.2010 No 1897) (pen.
21.12.2020);

- mpukazoM MuHucrepcTBa npocsemieHuss Poccuiickoit ®@enepaunn ot 9
okTsiOps 2024 1. Ne 704 «O BHeCEeHUM HW3MEHEHHl B HEKOTOpBIE TPHUKA3bI
MuHucrepcTBa MIPOCBEIICHUSA Poccuiickoiu Oenepaunu, Kacaroluecs
denepanbHbIX 00pa30oBaTENBHBIX MPOTpaMM HayaJbHOrO 00I1Iero oOpa3oBaHUf,
OCHOBHOTO 00111eT0 00pa30BaHMs U CPETHEro 0011IeTr0 00pa3oBaHUsY;

- [lacmoproM HanuoHanbHOro npoekra «Oo6pazoBanue» (yTB. [lpesuanymom
Cosera npu IIpe3unenre PO no cTparernueckoMy pa3BUTHI0 U HALMOHAJIbHBIM
npoekTam, MpoTokoa oT 24.12.2018 Ne 16);

- T'ocymapcrBennou mnporpammont Poccuiickonn @enepanun «Pa3Butue
obpazoBanus» (y1B. [loctanoBnenuem [IpaButenscTBa PD ot 26.12.2017 Ne 1642
(pen. ot 22.02.2021) «OO6 yTBEepXJAEHUU TOCYJAPCTBEHHOW MpPOrpamMMBbI
Poccuiickoit deneparnun «Pa3zButre oOpa3oBaHUs»;

- y4eOHBIM IIJIAHOM M OCHOBHOM 00pazoBatenbHol mporpammbel MBOY COIL
No 21;

- MeTonnyeckuMu peKOMEHAAIMSAMU 110 CO3JaHUI0 U (DYHKIITMOHUPOBAHUIO B
0011e00pazoBaTeIbHBIX OPTaHU3AIUAX, PACIIONIOKEHHBIX B CETLCKONH MECTHOCTH H
MaJIbIX TOpojaax, IEHTPOB 00pa30BaHUs €CTECTBEHHOHAYYHON U TEXHOJIOTHYECKOM
HaNpaBJICHHOCTEN («Touka pocTay) (YT1BepxkneHsl pacnopsiKEHUEM
MunuctepcrBa npocBemieHusi Poccuiickoit ®enepaunu ot 12 ausaps 2021 r. Ne
Po).

[Ipu pa3pabotke paboueil mporpaMmbl MO OUOJIOTUH TEOPETUYECKYIO OCHOBY
JUTSL OTIPEIECTICHUS TTOAXO0I0B K (DOPMHUPOBAHUIO COMEPkKAHUS YyIeOHOTO MpeaMeTa
«buonorus» cocraBwin: KoHUentyaibHble nonoxkenus OIrOC COO o
B3aMMOOOYCIIOBJIGHHOCTU LEJIEH, COJlepKaHus, pe3yJbTaTOB OOy4YeHUss U
TpeOOBaHUI K YPOBHIO MTOJITOTOBKHU BBITTYCKHUKOB, TIOJIOKEHUSI 00 OOIINX MENSIX U
MPUHIIMIIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMbl CPEIHETO
oOmero oOpazoBanuss B Poccuiickoit ®Dexpepanuu, a TakkKe MOJOXKEHUS O
crneuuduke 6uosoruu, e€ 3Ha4YeHUU B TTO3HAHUM KUBOU MPUPOBI U 00ECIICUCHUH



CYIIIECTBOBAHUS YeJIOBEYECKOTO 001mecTBa. COrilacHO Ha3BaHHBIM IOJIOKCHHSM,
OTIpe/IeICHBl OCHOBHBIE (DYHKIIMH IMMPOTPAMMBI TI0 OMOJIOTHH B €€ CTPYKTYpa.

[Iporpamma 1o Owuojoruum Ja€T NpelICTaBiIeHUE O MLendaX, o0 obmiei
CTpaTreruu OOYYCHHs, BOCIUTAHHS U Pa3BUTHA, OOYYAIOIMIUXCS CPEACTBAMHU
yueOHOro mipeameTra «buosorus», ompenenseT 00sS3aTeIbHOE TPEIMETHOES
colepKaHWe, €ro CTPYKTypy, pachpeleieHue I0 pasjeiaM H  TeMaw,
PEKOMEHYeMYIO TTOCIICIOBATEIPHOCTh U3YYCHHUS YYeOHOro MaTepuajia ¢ yudéTom
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBs3CH, JIOTHKH 00pa3oBaTeIbHOTO
nporecca, BO3pacTHBIX OCOOCHHOCTEH 00yUJaromnuXxcsl.

B nmnporpaMmvMe mo OHOJIOTMHM TaKXe YYUTHIBAIOTCA TPEOOBaHUS K
IUTAHUPYEMBIM JINYHOCTHBIM, METAlPEAMETHBIM M TIPEIMETHBIM pPe3yJIbTaTaM
oOydeHuss B (OPMHPOBAHWM OCHOBHBIX BHJOB y4eOHO-ITO3HABATEILHOMN
NeATeNIbHOCTH/y4eOHbIX JIEUCTBUN, OOYYarOIIMXCS 1O OCBOCHHUIO COJACPKAHUS
OMOJIOrMYECKOTO 00pa30BaHMs.

B nporpamme mo 6uosnoruu (10—11 xmaccel, 6a30BbIN ypOBEHB) pean30BaH
NPHUHIMIT TTPEEMCTBEHHOCTH B HW3Y4YeHWUW OWOJIOruu, Ojarojapss 4emMy B HEH
IPOCMAaTPUBACTCS HANPABICHHOCTh HAa pPa3BUTHE 3HAHWMH, CBSI3aHHBIX C
(GbopMHpOBAaHHUEM  €CTECTBEHHO-HAYYHOTO  MHPOBO33PCHHS,  IICHHOCTHBIX
OpUEHTAIU{ JIMYHOCTH, SKOJOTHYECKOTO MBIIUICHHS, PEJCTaBICHUI O 3J0pOBOM
oOpa3e XKHU3HM U OEpeKHBIM OTHOIIEHHEM K OKpY)Karollell NpUpOAHON cpene.
[ToaToMy Hapsimy ¢ u3ydyeHueM OOLIEOMOTOTUYECKUX TEOPHH, a TaKkKe 3HAHUH O
CTPOEHUU KUBBIX CHCTEM PA3HOT'0 PAHra U CYIIHOCTH OCHOBHBIX MPOTEKAIOUIUX B
HUX TPOLIECCOB B MPOrpaMMe IO OMOJIOTMH yIEIEeHO BHUMAaHHE HCIOIb30BAHUIO
MOJIYYCHHBIX 3HAHUM B TTOBCEAHEBHOM KU3HH ISl PEIICHUs IPUKIIAAHBIX 3a/1a4, B
TOM 4HCle: MPOPUIAKTUKN HACJICJACTBEHHBIX 3a00J€BaHUN YEIOBEKA, MEIUKO-
TeHEeTHYECKOTO KOHCYJIbTUPOBAHUA, 000CHOBaHUS AKOJIOTUYECKU
IIEJIeCO00pa3HOro0 TOBEJEHUSI B OKPYXKAIOIIEH MPUPOJHOM cpefe, aHalu3a
BIIUSIHUSL XO3SUCTBEHHOM NESITEIPHOCTH YEJIOBEKa HA COCTOSHUE MPHUPOAHBIX U
MCKYCCTBEHHBIX 9KOCUCTEM. Y CHIICHHE BHUMAHUS K IPHUKJIATHON HAIIPaBICHHOCTH
yaeOHOro mpenmeTa «brogorus» MmpoauKTOBAaHO HEOOXOIUMOCTHIO 0OeCTICUCHUS
YCIIOBUM IS PEIICHHS OJHOW M3 aKTyaJbHBIX 3a/1ay MIKOJLHOTO OHMOJIOTHYECKOTO
oOpa3oBaHus, KoTOopas mpenamnonaraetr (GopmMupoBaHue y  0O0y4aromUXcs
CIIOCOOHOCTH aJalTUPOBAThCS K WM3MEHECHHSIM JUHAMUYHO Pa3BHBAIONIETOCS
COBPEMEHHOT'O MHpA.

buonoruss Ha ypoBHE cpemHero ooOmero 0o0pa3oBaHHS 3aHUMAET BAKHOE
mecto. OHa obecmeunBaeT (OpMUPOBAHUE y OOYYAIOIIHMXCA MPEICTABICHUN O
Hay4YHOM KapTHHE MHpa, pacuiupsieT U o00OIIaeT 3HaHMS O KUBOW Mpupone, €€
OTIUYHUTEIBHBIX TPU3HAKAX — YPOBHEBOW OPTaHM3AIMU W JBOJIOIHUH, CO37aET
YCIIOBHUS ~ JJIsi:  TIO3HAHWSI  3aKOHOB  JKMBOW  MPUPOABI,  (HOPMHUPOBAHUS



(YyHKIMOHAJIBHOM TPaMOTHOCTH, HAaBBIKOB 3J0pOBOro M 0Oe3omacHoro ooOpasa
KU3HU, SKOJIOTUYECKOTO MBIIIJICHHS, IEHHOCTHOTO OTHOIICHHS K KHBOU MPUPOIE
U 9EJIOBEKY.

Bonbiioe 3HaueHnEe OMOJIOTHS UMEET TaKXKe [Tl PEIICHHs] BOCIIUTATENbHBIX U
pa3BUBAIOIIMX  3a7ad  CpeaHero  oomero  oOpa3oBaHUs,  COIMATU3ALUN
oOyuaromuxcs. M3ydyenne 6uonorun obecneynBaeT ycioBUs Uil (GOpMUPOBAHUS
WHTEIUICKTYaJbHbIX, KOMMYHUKAIIMOHHBIX ¥ HH(QOPMAIIMOHHBIX HABBHIKOB,
ACTETUYECKOW KYIBTYPHI, CIIOCOOCTBYET HMHTETpAIlMM OHMOJOTHYECKUX 3HAHUU C
NPECTABICHUSIMU U3 IPYTUX yU4EeOHBIX MPEAMETOB, B YACTHOCTH, (PU3UKH, XUMHH
u reorpaduu. HazBaHHBIE MONOXKEHHUS O TpeAHA3HAYCHWH Y4eOHOro IMpeamMera
«buonorus» CcocTaBUIM OCHOBY IS ONPEICNICHUS TMOIXOAOB K OTOOpY W
CTPYKTYPUPOBAaHUIO €r0 COACPXKaHHsI, MPEICTABICHHOTO B MPOrpaMMe II0
Ouooruu.

OTt60p conepxanust yueOHOro npeamera «buomorus» Ha 0a30BOM ypOBHE
OCYIIECTBIEH C TO3MWIHMHA KyJIbTypOCOOOPA3HOTO IMMOAXO0Ja, B COOTBETCTBUH C
KOTOPBIM O0O0ydYarommecss JODKHBI OCBOMTH 3HAHUSI M yMEHUWs, 3HAYUMBIC IS
dopmMupoBaHusi 00IIEH KyJNbTYpbl, ONPEACISAIONINE aJCKBATHOE IIOBEICHHE
YellOBeKa B OKPY’KAOIIEH MPUPOTHON cpene, BOCTpeOOBaHHBIC B TOBCEIHEBHOM
KM3HM U MPAKTUYECKOH aedarenpbHOcTH. Ocoboe MecTo B ITOM cHcTeMe 3HaHHA
3aHUMAIOT JIEMEHTBI COAEPIKaHUs, KOTOPHIE CIIy>KaT OCHOBOU sl (POPMHUPOBAHUS
IpEACTAaBICHUH O COBPEMEHHOH €CTECTBEHHO-HAYYHOM KapTHHE MHpa U
[ICHHOCTHBIX  OPUEHTAMAX  JIMYHOCTH,  CHOCOOCTBYIOIIMX  T'yMaHHU3aIlUH
OMOJIOTNYECKOTO 00pa30BaHMS.

CTpyKTypHpOBaHUE COJEpXKaHHUA Y4eOHOro MaTepuaja B MpOrpaMMe II0
OMOJIOTUM OCYIIECTBICHO C YYETOM TPUOPUTETHOIO 3HAYCHHS 3HAHUH 00
OTIIMYUTEIBHBIX OCOOEHHOCTSIX JKUBOM MPHUPOJBI, O €€ YPOBHEBOW OpraHU3allH U
ABOJIOIHH. B COOTBETCTBHHU € 3THM B CTPYKType yueOHOro mpeamera «buoaorusy»
BBIJIEJICHBI CIIEAYIOLIUE COJepKaTelbHble TUHUM: «buonorus kak Hayka. MeToabl
Hay4yHOro mo3HaHMs», «KieTka kak Ouonoruyeckas cucreMay», «OpraHumsM Kak
Oouonoruueckas cucrema», «CucreMa U MHOrooOpazue OpPraHH4eCKOro MHpay,
«OBOJIOLUS KUBOU MPUPOJBIY», « IKOCUCTEMBI U IMPUCYIIIUE UM 3aKOHOMEPHOCTH.

Lenp u3yuenus yueOHoro mnpenmera «buonorus» Ha 0a30BOM ypOBHE —
OBNIAZICHHE  OOyYaloIIMMHCA  3HAHUSMH O  CTPYKTYpHO-(DYHKIIMOHATbHOMN
OpraHM3allud J>KUBBIX CHCTEM pa3HOr0 paHra M NpUOOpeTeHHE YMEHH
UCIIONb30BaTh ATH 3HAHMS AJIS TPAMOTHBIX JIEHCTBUN B OTHOIICHHU OOBEKTOB
’KUBOW IPHUPOJIBI U PEIICHUS PA3IUYHBIX )KU3HEHHBIX TPOOIIEM.

JlocTikeHue 1enu u3ydeHus: yueOHoro npenmera «buonorus» Ha 6azoBoM
YpOBHE 00ECTIeUnBAETCS PEIICHUEM CIEAYIONINX 3aa4:



OCBOCHHE OOYYAIOIUMHUCS CHCTEMbl 3HAHUN O OHOJIOTHYECKUX TEOPHSX,
YYCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUTIOTE3aX, MPaBUJIaX, CIyKalUX OCHOBOM
st GOPMHUPOBAHUS TIPEJCTABICHUN O €CTECTBEHHO-HAYYHOW KapTUHE MHpPA, O
METO/IaX HAYYHOTO IMO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOCHHOCTSX JKUBBIX
CUCTEM Pa3HOTO YPOBHS OpPTaHHW3aIlMH, BBIAAIONIUXCS OTKPBITHSIX U COBPEMEHHBIX
HCCJICIOBAaHUSIX B OMOJIOTHH;

dbopMHupoBaHUE y OOYYaAIONMIUXCS IO3HABATEIBHBIX, WHTEIUICKTYaJbHBIX H
TBOPUYECKHX CIIOCOOHOCTEH B MpoIecCe aHaM3a JaHHBIX O IYyTAX pPa3BUTHS B
OMOJIOTUY HAyYHBIX B3IUISJIOB, WJCH W TIOIXOJO0B K HM3YUYCHHUIO JKUBBIX CHUCTEM
Pa3HOTO YPOBHS OpPraHU3aIluy;

CTAaHOBJICHHEC Y OOy4YarOImMXCAd OOIIeH KyJabTypbl, (YHKIMOHAIBHOU
I'PaMOTHOCTH, Pa3BUTHE YMEHHUH OOBSICHATH U OICHWBATH SBIICHUS OKPYKAFOIIETO
MUpa JKMBOW TPHUPOABI HAa OCHOBAHWM 3HAHWUH M OIBITA, IMOJYYCHHBIX TIPH
U3YYCHUH OMOJIOTHH;

dopMupoBaHUE Yy OOYyYaIONMUXCS YMCHHH WLTIOCTPUPOBATh 3HAYCHHE
OMOJOTUYCCKUX 3HAHWKW B TPAKTUYCCKOW JCATCIBHOCTH YEJIOBEKa, Pa3BHTHH
COBPEMCHHBIX MEJIMIIMHCKUX TEXHOJIOTUH U arpoOMOTEXHOIOTHIA;

BOCIIUTaHUE YOCKIEHHOCTH B BO3MOXXHOCTH ITO3HAHUS YCIOBEKOM >KHBOU
IPUPOJIbI, HEOOXOIUMOCTH OEPEKHOTO OTHOIICHHUS K HEH, COOIOIEHUS STUYECKUX
HOPM TP MPOBEJEHUU OMOJOTUYECKUX UCCIIETOBAHMIA;

OCO3HAHHE IIEHHOCTH OWOJIOTMYECKUX 3HAHUW JUIsl TIOBBIMIEHUS YPOBHS
AKOJIOTHYECKOUN KYJIbTYpBI, 11 JOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;

npUMEeHEeHHe MTPUOOPETEHHBIX 3HAHUM U YMEHUHN B TTOBCETHEBHOW JKU3HU IS
OLICHKH ITOCJICICTBUM CBOEH JIEATEIBHOCTH 110 OTHOIIEHUIO K OKPYKaKUIEH Cpele,
COOCTBEHHOMY 3JIOPOBbIO, OOOCHOBaHHE M COOJIIOJICHHE Mep MPOPUIAKTHKH
3a00JICBaHHM.

B cucreme cpennero o6miero o6paszoBanusi «buonorus», uzydaemasi Ha
0a30BOM YpOBHE, SBISICTCSI O0S3aTENbHBIM yUEOHBIM MPEAMETOM, BXOJSIIUM B
COCTaB MpeaMeTHOM o0actu «EcTecTBeHHO-HAYYHBIE PEIMETHIY.

Jlist u3ydenus OUoNIoruu Ha 6a30BOM YPOBHE CPEIHETO 00IIero 00pa3oBaHus
otBoguTcs 68 yacos: B 10 kmacce — 34 daca (1 yac B Hegemo), B 11 kimacce — 34
yaca (1 yac B Hezelno).



COILEPKAHUE OBYYEHUA
10 KVIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus xak Hayka. CBsizb OMOJOTHU C OOIIECTBEHHBIMHU, TEXHUUYECKUMHU U
JIPYTMMH €CTECTBEHHBIMU HayKamH, (uiocoduei, ITUKON, ICTETUKOW U MPaBOM.
Ponr Ouonorun B (QOpMHUPOBAaHUM COBPEMEHHOM HAy4YHOM KapTUHBI MUpa.
Cucrema OMOJIOrMYECKUX HAYK.

MeTobl TO3HAHUS KUBOUW TIPUPOJIBI (HAOI0ICHUE, SKCIIEPUMEHT, OMMCaHMUE,
u3MepeHue, kiaccudukanus, MOJEIUPOBaHUE, CTaTHUCTHYECKass oO0paboTka
JAHHBIX ).

JdeMoHcTpanum:

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

Tabnuiel u cxeMbl: «MeTobl MO3HAHUS KUBOUW MPUPOIBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadoThbI:

[Ipaktudeckass padora Ne 1. «Mcmonb3oBaHue pas3IWYHBIX METOJIOB IPH
U3YUYEHUU OUOJIOTUUECKUX OOBEKTOBY.

Tema 2. 7)KuBble cUCTEMbI U UX OPraHU3AIUSA.

Xusble cuctembl (0MOCHCTEMBI) KaK MpeaMeT u3ydeHus ouonoruu. Otiandue
KUBBIX CUCTEM OT HEOPTraHUYECKON MPUPOIBI.

CaolicTBa OMOCHCTEM U UX pazHooOpa3ue. YPOBHU OpraHU3alui OMOCUCTEM:
MOJIEKYJISIDHBIM, KJIETOYHBIM, TKAHEBbIA, OpPraHU3MEHHBIN, MOMYJISIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOT€OeHOTHIECKU ), OMOChEepHBIN.

JdeMoHcTpanum:

Tabnutel u cxembl: «OCHOBHBIC NMPU3HAKU KU3HUY, «YPOBHU OpraHU3AINH
KUBOU MPUPOIBI».

O6opynoBanue: Mojenb Mojekyisl JJTHK.

Tema 3. Xumnueckuii cCOCTaB M CTPOEHHE KJIETKH.

XUMUYECKUA COCTAaB KJIETKU. XUMHYECKHE 3JJIEMEHTBI: MAKPOAJIEMEHTBHI,
MHKpPO3JIEMEHTBL. BoJia 1 MUHEpaJIbHBIE BEIIECTBA.

OyHKIMKM BOABI W MHUHEpPAJbHBIX BellecTB B Kierke. llogaep:xkanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u ctpoeHne O€lKOB. AMHUHOKHUCIOTHI — MOHOMEpPHI OEJIKOB.
He3amennmMble 1 3aMEHMMbIE AMUHOKHUCIIOTBI. AMUHOKHCIIOTHBINM COCTaB. Y pOBHU
CTPYKTYpbl O€JIKOBOM MOJEKYJbl (MEpBUYHAs, BTOPUYHASA, TPETUYHAS U
YEeTBEPTUYHAA CTPYKTypa). XHUMHUYECKHE CBOHCTBa OenkoB. buonorunueckue
GyHKIMHN OEJKOB.



®epmeHTl — Ouosiormyeckue katanusatopel. CTpoeHue (epmeHTa:
aKTUBHBIA LIEHTp, cyOcTpatHas crneuupuuHocts. KodepmeHnTsl. Butamussbl.
Otnnuust pepMEHTOB OT HEOPTaHUUECKUX KaTaIn3aTOPOB.

VYrneBoasl: MoHOcaxapuabl (TJOK03a, pubo3a ©  JAe30Kcupudo3a),
aucaxapuabl  (caxaposa, JakTo3a) M MoJMcaxapuibl (Kpaxmani, TJIUKOTEH,
1esuIoI03a). buonornueckue GyHKIMH YIIIE€BOIOB.

Jlununael:  Tpurnunepunsl, Qocdomunuasl, crepouAbl. [ 'HapoduUIBHO-
ruapodoOHble  cBoiicTBa. buonormyeckue ¢yHkuun JaunuaoB. CpaBHEHUE
yIJ€BO/IOB, OEIKOB M JIMMUI0B KAK UCTOYHUKOB SHEPIHH.

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

HuTonorust — Hayka o kietke. Kinetounas Teopus — npuMep B3aMMOJIEHCTBHS
uaeil 1 paKkToB B HAYYHOM MO3HAHUU. METO/IbI U3yUeHUS KIETKH.

Knerka kak menoctHas >xuBasi cuctema. OOmMe NTpPU3HAKU KIIETOK:
3aMKHYyTasi HapykHass memOpana, moinekyibsl JIHK kak renernueckuii ammapar,
cUcCTeMa CHUHTe3a Oelka.

Tunsl KJIETOK: »JyKapuoTHYecKas M TpokapuoTuueckas. OcoOeHHOCTH
CTpOeHUsl TpoKapuoTHdeckoil kineTku. Knerounas crenka Oakrepuil. CtpoeHue
AYKapUOTUYECKOW KIETKU. OCHOBHBIE OTIMYMS PACTUTENBHOM, J>KUBOTHOW U
IpUOHOMN KIIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsl CTE€HKA, TJIMKOKAIUKC, UX
¢ynkiuu. [Tnazmarnyeckas memOpana, €€ cBoiicTBa U pynkuuu. llurornasma u eé
opranouael. OmHOMeMOpaHHbIe opraHowabl kietkw: OIIC, ammapat ['onbmxw,
nu30coMbl. [lonyaBTOHOMHBIE OpPraHOMAbLl KIETKH: MHUTOXOHAPWH, IUIACTHUBI.
[IpoucxoxaeHne MHUTOXOHApUN UM TuIacTuA. Bunbl tmactua. HememOpanHbie
OpraHOUJIbl KJIETKU: PUOOCOMBI, KJIETOYHBIM IIEHTP, LEHTPUOIU, PECHUYKH,
KIyTUKU. OYHKIIMU OPTaHOMIOB KJIETKU. BKitoueHus.

Snpo — perynsaTopHbld HeHTp kineTku. CTpoeHue snpa: saepHas o00JIouKa,
KapuoIlJla3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcOpT BEMIECTB B KIIETKE.

JdemoncTpanum:

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

Junarpammel:  «PacnpeneneHue XMMHYECKHMX JJIEMEHTOB B HEXKHUBOU
npupozae», «PacnpeneneHne XUMHYECKUX 3JIEMEHTOB B )KMBOM IPUPOJIEN.

Tabmuuer m cxembl: «llepmonnueckas TabnHIa XUMHUYECKHX DJIEMEHTOBY,
«CTtpoeHne MOIEKYJbl BOJIb», «buocuHTe3 0enkay, «CTpoeHHEe MOJICKYIIbI O€NIKa,
«Ctpoenne pepmentay, «Hykneunossie kuciaotel. JJHK», «Ctpoenne mosaekybl



AT®», «CtpoeHne 3yKapHOTHYECKON KIETKN», «CTPOEHUE KUBOTHOU KIIETKHY,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHUuE MPOKAPUOTHUYECKON KIIETKUY,
«CTpoeHue sipa KIEeTKN», «YTIEBOABDY, «JIUmuab.

O6opynoBaHue: CBETOBOM MHMKPOCKON, OOOpYJOBaHUE JJi1 MPOBEICHHUS
HaOJIIOJICHUM, HW3MEPEHHI, JKCIEPUMEHTOB, MUKpOIpenapaThl pPaCTUTEIbHBIX,
KUBOTHBIX M OaKTEpPUATBHBIX KJIETOK.

JlaGopaTopHble M MpaKkTHYecKUe PadoThI:

Jlaboparopnass pabora Ne 1. «/3ydyeHue KaTaIMTHUYECKONW aKTUBHOCTHU
(bepMeHTOB (Ha MpUMepe aMUJIa3bl WK KaTanasbl)y.

JlaGopatopHast pabora Ne 2. «M3ydeHue CTpOEHHsS KIETOK pacTeHUH,
KUBOTHBIX M OaKTepUi IMOJ; MHUKPOCKOIIOM Ha T'OTOBBIX MHUKpOIpernapaTtax U HUx
OTHCAHUEY.

Tema 4. /KusHeaesiTeJIbHOCTh KJIETKH.

OOMeEH BeIIeCTB, WM METa0oIM3M. ACCUMUIISALNS (TUIACTUYECKUNA OOMEH) U
JTUCCUMWISIITUSL (QHEPreTUYECKU OOMEH) — JIB€ CTOPOHBI €IMHOrO Ipolecca
Merabonu3Ma. Pojib 3aKOHOB COXpaHEHHUs BEIIECTB M JHEPIUM B TOHUMAHUH
MeTaboIn3Ma.

Tunel oOMeHa BemiecTB: aBTOTPOHBIN U rereporpodHbiid. Poib GpepmeHToB
B 0OOMEHE BEIIECTB U MPEBPAIICHUH SHEPTUH B KIIETKE.

®orocunte3. CperoBass u TemMHOBas (a3bl ¢doTocuHTe3a. Peakuuu
dboTocunTe3a. IhPekTUBHOCTL POTOCHHTE3A. 3HAUCHHE (HOTOCUHTE3A JJISI YKU3HU
Ha 3emuie. BnusiHue ycnoBuit cpeabl Ha (OTOCHHTE3 M CIOCOOBI TOBBILIEHUSI €TO
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMocuHTe3. XeMOCHHTE3UPYIOMue OakTepuu. 3HAUCHHE XEMOCHHTE3a JIJIs
KU3HU Ha 3eMIie.

DHepreTuueckuii oOMeH B KieTke. PaciuernsieHue BelecTB, BBIACICHHUE H
AKKyMYJIMpPOBAaHHE DHEPrUM B KIETKE. OTambl HSHEPreTUYECKOro oOMeHa.
I'mukonus. bpoxxenue m ero Buabpl. KHCIOpOOHOE OKHUCIECHHE, WIH KIETOYHOE
JIbIXaHHE. OxkucnutenbHOE dbochopunupoBanue. O¢ddexTuBHOCTD
AHEPreTUYEeCKOro OOMeHa.

Peakniun wmatpuuHOoro cuHre3a. ['enermueckas wuHpopmarus wu JIHK.
Peanuzanus reHetwdeckoil mHbopManmu B KiIeTke. ['€HETHMYECKH KOI W €ro
cBoicTBa. Tpanckpuniusi — Matpuunblii cuate3 PHK. Tpancasiuus — Onocuntes
Oenka. Otambl TpaHchsuuu. KoawpoBanue amuHOKUCIOT. Pomb pumbocom B
OouocuHTe3e Oenka.

Heknerounsle ¢popmbl xu3HU — BUpychl. Mctopus otkpeiTust Bupycos (/. W.
NBanoBckuii). OCOOEHHOCTH CTPOEHHUS U JKMU3HEHHOrO IIMKJIAa BUPYCOB.
bakrepuodaru. bone3nn pacTeHul, >KMBOTHBIX U YEJIIOBEKA, BbI3bIBAEMbIC
Bupycamu. Bupyc nmmyHonedpuuura yenoseka (BUY) — Bo30yautens CIIN/a.



OOpaTtHast ~ TpaHCKpUNIUs, peBepTaza W uHTerpasa. I[Ipodunakruka
pacrpoCTpaHEHUsI BUPYCHBIX 3a00JI€BaHUIA.

JdeMoHcTpanum:

IToptpersl: H. K. Konbnos, /. . UBanosckuii, K. A. Tumunpsses.

Tabmunpel u cxembl: «Tunel nutanus», «Merabonuzm», «MUTOXOHAPUSIY,
«HepreTuyeckuii oOMen», «Ximoporact», «Dotocunre3», «Ctpoenue JJHK»,
«CTtpoeHue u pyHKIIMOHUPOBaHKUE reHa», «CuHTe3 Oenkay, «I eHeTuueCKui Koy,
«Bupyce», «bakrepuodarn», «Ctpoenue u xu3HeHHbIM nukn Bupyca CIIN/]a,
6aktepuodaray, «Permmukamus JJHK».

O6opynoBanue: Moaenu-anmukanuu «Yapoenne [IHK u Tpanckpumnimsy,
«buocunres 6enka», «CTpoeHue KIeTku», Moaenb cTpykTypsl JJHK.

Tema S. PasMHOKeHNe M HHAMBHUAYAJIbHOE Pa3BUTHE OPTraHU3MOB.

Knerounslii 1muki, wiv >KU3HEHHBIM LMK KIeTku. MHTepdaza u MuTos.
[Iporecchl, mpotekaronue B uHTepdasze. Perukarus — peaxkiyds MaTpUYHOTO
cunteza JIHK. Crpoenue xpomocoM. XpOMOCOMHBIH HAObOp — KapHUOTHIIL.
JIunionaHBIA W TAIUIOWJHBIH ~ XpPOMOCOMHBIE  HAOOpbl.  XPOMAaTHIBI.
[{uToslOrMUECKME OCHOBBI PAa3MHOXEHHUST W  HWHIWBUIYAJbHOTO  Pa3BUTHUS
OpraHu3MOB.

Henenue kinetkn — mMuto3. Cranuu muto3za. IIponecchl, mpoucxonsiue Ha
Pa3HBIX CTAAUAX MUTO3a. BUOTOTrMYECKUI CMBICT MUTO3A.

[Iporpammupyemast rubenb KIETKH — aromnTo3.

@dopMbI pa3MHOKEHHSI OPTaHU3MOB: Oecroyioe U MmoyioBoe. Buasl Gecronoro
Pa3MHOXKEHUS: JE€JEHUE HaJIBOE, ITOYKOBAHME OJHO- M MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BET€TaTUBHOE pa3MHOKeHUE. VMIcKycCcTBEeHHOE KIIOHMPOBAaHHE
OpPraHW3MOB, €r0 3HAYEHUE JJIS1 CEJIECKIIUU.

[TonoBoe pa3MHOXKEHHE, €TO0 OTINYUS OT O€CIIOI0TO0.

Meito3. Craguu Mmeiio3a. IIporecchl, Mpoucxoisiliue Ha CTaausxX Meio3a.
[ToBenenne xpomocom B Meno3e. Kpoccunrosep. buonornueckuii cmpicin u
3HA4YECHUE MEH03a.

['ameTtorenes — mporecc 0Opa30BaHUs TIOJOBBIX KIETOK Yy IKHUBOTHBIX.
[TomoBbie kene3bl: CEMEHHUKH W sSMYHUKU. OOpa3oBaHHWE W Pa3BUTHE TOJOBBIX
KJIIETOK — TaMmeT (CIepMaro30u[, SIHIEKIeTKa) — CIEepMaToreHe3 M OBOTCHES.
Oco0eHHOCTH CTpOEHHUS SUIEKIETOK M crepMaTo30uaoB. OIUIoA0TBOPEHHE.
[TapTrenorenes.

NunuBuayanbHoe pa3BuUTHE (OHTOTE€HE3). OMOpPHUOHAIBHOE  pa3BUTHE
(omOpuorenes). JTtanbl YMOPUOHATBLHOTO PA3BUTHS Yy MO3BOHOYHBIX >KWBOTHBIX:
npoOneHue, racTpyisuus, opraHoreHes. IloctamOpuoHanbHOE pa3BuUTHE. THIIBI
MOCTAMOPUOHAIBHOTO PAa3BUTHS: MPsIMOE, HENpsAMoe (JIuYuHOuYHOE). Bnusnue



Cpellbl Ha PAa3BUTUE OPraHU3MOB, (PAKTOPbI, COCOOHBIE BBI3BIBATH BPOKIAEHHBIC
YPOJICTBA.

Poct un pasButne pacteHmii. OHTOT€HE3 LBETKOBOIO PACTEHUSA: CTPOCHHE
CEMEHH, CTAIUH Pa3BUTHA.

JdeMoHcTpanum:

Tabmuupl u cxembl: «DOpMBI Pa3MHOXKEHUS OPraHu3MoB», «JlBoilHOE
OIUIOJOTBOPEHUE Yy LIBETKOBBIX pacTeHUi», «BereraTuBHOe pa3MHOKECHHE
pactenuit», «Jlenenue kierku Oakrtepuily, «CTpoeHHE TMOJOBBIX KIETOKY,
«Ctpoenne xpomocoMbl», «Knetounwlii nukim», «Pemmukanus JHK», «Mwuto3y,
«Meio3z», «Ilpsmoe u Henpsimoe pa3BUTHE», «['aMeTOreHe3 y MIEKONUTAOIIUX U
YenoBeKa», «OCHOBHBIE CTaIU OHTOTCHE3a».

ObopynoBanue: MHKPOCKOII, MUKpPOIIPENapaThl «CriepMaTo30u1bl
MJIEKOIATAOUIETO», «SIHIEKNIeTKa MIEKOnUuTarnero», «Kapuoknues B KieTkax
KOpEIlKa JyKa», MarHuTHas MOJEb-allluIMKanusa «JlejgeHne KiIeTKku», MOJIEIb
JTHK, mozenb MetadazHoit XxpOMOCOMBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

Jlaboparopnass pabora Neo 3. «HaGmromeHwe muTo3a B KIETKAX KOHYHMKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKpOIIpenapaTax».

JlaGopatopHast pabota Ne 4. «M3yueHue CTpPOEHHUS TMOJOBBIX KJIETOK Ha
TFOTOBBIX MUKpOIIpEnapaTaxy.

Tema 6. HacsieicTBeHHOCTH M U3MEHYNBOCTH OPTraHU3MOB.

[Ipenmer u 3anaun revetuku. Mcropus passutus revetuku. Poss nuronoruu
U SMOpHOJIOTMH B CTAHOBJIEHWU T€HETHKU. BKilam poccHHCKUX U 3apyOesKHBIX
y4€HBIX B pa3BUTHE TEHETUKU. MeToAbl TEHETHKU (TUOPHUIONIOTHYECKUM,
HUTOT€HETUYECKUM, MOJIEKYJISIPHO-TeHETHYECKU). (OCHOBHBIE TE€HETUYECKHE
noHATHS. ['eHeTnueckass CHMBOJIMKA, UCIIOJIb3yEMasl B CXEMaX CKPEIUBAaHUM.

3aKOHOMEPHOCTH HACJIEIOBaHMs MPU3HAKOB, ycTaHOBIEHHbIE ['. MeHneneMm.
MonoruOpuHOe CKpelMBaHue. 3aKOH eauHooOpa3usi THOPHUIOB TIEPBOTO
nokoneHus. IlpaBuno gomMuHUpoBaHUA. 3aKOH paCIICIUICHUS ITPU3HAKOB.
I'unioresa yucrotel ramer. 11oy1HOE ¥ HEMOJIHOE TOMUHUPOBAHUE.

JurnbpuaHoe  CKpelldBaHWE. 3aKOH  HE3aBHCHUMOIO  HAacJeJI0BaHUS
npu3HakoB.  lluToreHeTndeckrue - OCHOBBI ~ JTUTHOPUIHOTO  CKPEIIMBAHUS.
AHannsupyroniee cKpemuBanne. Mcnonps3oBanue aHaM3UPYIOIIETO CKPEIIMBAHNS
U1 OTIPEJICIICHUsI TeHOTHIAa 0COOH.

Cuemiennoe  HacnenoBanwe mpu3HakoB. PaGora T. Moprana mo
CLCIJICHHOMY HacJEeJOBaHUIO TeHOB. Hapylienue cuenieHus reHoB B pe3yJbTaTe
KPOCCHHIOBEpa.

XpOMOCOMHasI TEOPHUS HACIEACTBEHHOCTH. | €eHETHUECKNE KapTBhl.



I'enernka mosia. XpoMOCOMHOE ONpeAeieHUE mnojia. AyTOCOMBbI U TOJOBBIE
xpoMocombl. ['omorameTrHesle W reTeporaMeTHble oOpraHusmbl. HacnenoBanue
MIPU3HAKOB, CLEIIJIEHHBIX C MOJIOM.

N3menunBoCcTh. BHibl H3MEHYMBOCTH: HEHACIICICTBEHHAS U HACJICACTBCHHAS.
Ponp  cpeapl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHUKA
MOU(DUKAIMOHHONW U3MEHUMBOCTH. BapuaiimoHHbIN psij ¥ BapuallmoOHHAas KpUBasl.
Hopma peakunun npusnaka. KoamyecTBEHHbIE M KAYECTBEHHBIC MPU3HAKA U UX
HopMa peakinu. CBolicTBa MOAU(DUKAIIMOHHON N3MEHYUBOCTH.

HacnenctBenHnasi, uiuM TeHOTUIIWYECKasi, W3MEHUYMBOCTh. KomOuHaTHBHas
U3MEHYMBOCTh. Melo3 W TMOJIOBOM mpolecc — OCHOBA KOMOWHATUBHOMU
U3MEHYMBOCTU. MyTallMOHHAsi U3MEHYUBOCTh. Kiaccudukaims MyTanuii: TeHHBIE,
XpOMOCOMHBIE, TeHOMHBIC. YacToTa U MpUUMHBI MyTalruid. MyTtareHHble (akTOpHI.
3aKOH rOMOJIOTUYECKUX PSI0B B HaciaeACcTBeHHOM n3MeHunBocty H. Y. BaBuiosa.

BhesnepHas HaciI€ACTBEHHOCTh U U3MEHYUBOCT.

I'enetnka uenoBeka. Kapuotun dyenoBeka. OCHOBHBIE METO/bl TEHETHUKHU
YyeJIOBEKa: F'eHCaJIOTNUYeCKUi, OJIM3HEIIOBBIN, IIUTOTCHETUYCCKUM, OMOXUMHUYCCKHH,
MOJIEKYJIAPHO-TE€HE TUYECKU. CoBpemMeHHOE OmpeaesIeHue TE€HOTHIIA:
MOJTHOTEHOMHOE CEKBEHMPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCJIE C MOMOIIbIO
[M[[P-ananu3a. HacnencTtBeHHble 3a00eBaHUSI 4YeJlOBEKa: T'eHHbIE OOJE3HHU,
0OJIE3HU C HACJEACTBEHHOW MPEeapacloiiOKeHHOCTbIO, XPOMOCOMHBIE OO0JIE3HHU.
Comarnueckue W reHepaTuBHble MyTanuu. CTBOJIOBbIE KIETKU. [IpMHIMIEBI
3I0pOBOT0 00pa3a KU3HU, TUATHOCTHKH, MPOPUIAKTUKY U JC€USHUS TeHETUYECKUX
Oone3Hell. MenukKo-reHeTHYeCKOe KOHCYJIbTHPOBAaHUE. 3HAYEHUE MEAMIIMHCKOM
TCeHETHKHU B MIPEIOTBPAICHUH U JICYCHUU TeHETUUECKUX 3a00JIeBaHUN YeTTOBEKA.

JdeMoHcTpanum:

IToptpetsi: I'. Menaens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodeer-Pecosckuii, H. V1. BaBumos.

Tabmumer  w cxeMbl:  «MOHOTHOPHJIHOE  CKpEIIMBAaHHUE H  €TO0
LIUTOT€HETUYECKAs] OCHOBa», «3aKOH paCIICIUICHUS M €ro IUTOTeHETHYecKas
OCHOBa», «3aKOH  YHCTOTBI  TaMmeT», «JlurubpumHoe  CKpeniuBaHUE»,
«uTomoruyeckue OCHOBBI JTUTHOPHUTHOTO CKpEILIMBAHUY, «Meiio3y,
«B3auMoIeCcTBUE AJUICIBHBIX TE€HOBY», «l'€HeTnueckue KapTel pPaCTECHUH,
KUBOTHBIX U YeloBeKa», «l'eHeThka moJia», «3aKOHOMEPHOCTH HAaCIIEI0BaHMUS,
CLUEIUIEHHOTO C mnoJIoM», «KapuoTumbl YemoBeka H  KUBOTHBIX», «Buibl
W3MEHUYHUBOCTHY», «MonudukannonHas W3MEHUYMBOCTH», «HacmemoBanue pesyc-
dakropa», «I'eHeTnka rpymni KpoBu», «MyTarlmoHHAsI N3MEHUYUBOCTHY.

O6opynoBanue: MoaeNU-aNMIIMKamu «MOHOTHOPUIHOE CKpEIIMBaHUEY,
«Henonnoe nomunupoBanuey, «JlurubpuaHoe ckpeuuBanuey, «llepekpéct



XpOMOCOM», MHKPOCKON W MuKpomnpenapaT «Jpozoduna» (Hopma, myTanuu
(OpMBI KPBUIBLEB U OKpPACKU Tena), repOapuil «I'opox moceBHON.

JlabopaTopHble U NpaKTHYeCKHe PadoOThbI:

Jlaboparopnast pabora Ne 5. «M3ydyeHue pe3ynbTaTOB MOHOTHOPUIHOTO U
JTUTUOPUIHOTO CKPEITUBAHUS Y IPO30(UIIBI HA TOTOBBIX MUKpOIIpErapaTax.

Jlaboparopnas pabota Ne 6. «M3ydenue MoauduKaliMOHHOW U3MEHUUBOCTH,
IIOCTPOEHUE BAPUALMOHHOI0 Psiia U BApUALIMOHHON KPUBOI.

Jlaboparopnast pabora No 7. « AHaiM3 MyTanuid y Apo30Quiabl Ha TOTOBBIX
MUKPOIIpENapaTaxy.

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

Tema 7. Ceniekniusi opranu3zmMoB. OCHOBbI OMOTEXHOJIOTH M.

Cenekuusl Kak HayKa M IpoLECC. 3apOXKAEHUE CENEKIUU U JOMECTUKAIUS.
Yuyenne H. WM. BaBuioBa 0 MEeHTpaxX TMPOUCXOKACHUS W MHOT00Opasus
KyJIbTYPHBIX pacTeHuil. L[eHTpbl MpOUCXO0XKACHUS JOMAIIHUX >XKUBOTHBIX. CopT,
nopoJa, MTaMM.

CoBpeMeHHBIE METOJIbI CeeKIIMU. MacCOBBINM M MHIAUBUAYAIBHBIM OTOOPHI B
CEJEKIIMM pPACTEHUH W KUBOTHBIX. OLEHKa JKCTepbepa. BIM3KOPOIACTBEHHOE
ckpemBanue — HHOpuAMHT. Ywucras nuHus. CKpellrBaHHE YUCTHIX JIUHUH.
I'erepo3uc, wiu rubpunHas cuia. HepoacTBeHHOE CKpeluBaHUE — ayTOPUAMHT.
Otnanénnas rtulOpuausanus u €€ ycrnexu. VICKyCCTBEHHBIH MyTareHe3 H
NOJIy4YEHUE MOJUIIOUAOB. JIOCTMKEHUS CENeKIMH pACTEHUU, >KUBOTHBIX H
MUKPOOPTaHU3MOB.

buorexHonorus kKak oOTpacib MPOU3BOACTBA. ['€HHas WHXKEHEpUs. ITallbl
co3nanus pexomOuHaHTHOW JIHK wu TpaHcreHHwsix opranm3mMoB. Kierounas
nHxeHepus. Knerounbele KyJibTypbl. MUKpPOKIOHATBHOE PAa3MHOKEHUE PACTEHUM.
KiioHnpoBaHne BBICOKONPOIYKTHUBHBIX CEJIbCKOXO3SMCTBEHHBIX OpPraHU3MOB.

Okonoruyeckue M ITHYeckue  mpobimembl. MO  —  reHeTH4ecKu
MOAU(PUITUPOBAHHBIE OPTaHU3MBI.
JlemoHCTpanuu:

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

Tabmuet u cxemsl: kapta «lIeHTpBI TPOUCXOXKIEHUS W MHOTOOOpa3us
KyJbTYPHBIX pacTteHuil», «I[lopoabl TOMalIHUX KUBOTHBIX», «COpTa KyJIbTYpHBIX
pacreHuity, «OtnanéHras ruopuausanus», «Padotel akagemuka M. @. MiBanoBay,
«llonmummonaus», «OObEeKTh OUOTEXHOJNOTUWY», «KileTouHble KynbTYypbl U
KJIOHMpOBaHUeE», «KOHCTpynpoOBaHUE U EPEHOC TEHOB, XPOMOCOMY.

O6opynoBaHue: MYJISKU IUIOJ0B U KOPHEIIOAOB AUKUX (DOPM U KYJIbTYPHBIX
COpTOB pacTeHui, repdapuit «CenbCKOX03IMCTBEHHBIC PACTCHUS.



JlabopaTopHble U NpaKTHYeCKHe PadOThbI:

Okckypcuss «OCHOBHBIE METONBI M JOCTH)KEHHMS CEJIEKIMU PACTEHUH U
KUBOTHBIX (Ha CEIEKIIMOHHYIO CTaHLHIO, IJIEMEHHYIO bepmy,
COPTOMCHBITATENbHBIM  YYaCTOK, B TEIUIMYHOE XO3AWCTBO, JaOOPATOPHUIO
arpOyHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. JBoIOIHOHHASI OHOJIOT US.

[IpeanochIkKu BO3HUKHOBEHHS HBOJIOIMOHHOM TEOPUHU. ODBOJIIOIMOHHAS
Teopusi U €€ MecTo B Ouosioruu. BrusHue 3BONIONMOHHON TEOPUM HAa Pa3BUTHE
OMOJIOTUH U APYTUX HAYK.

CBuzerensctBa 3BoJONMM. [laneoHTonOrMyeckue: MOCHeq0BaTEIbHOCTD
MOSIBJICHUST BUJOB B TMaJlGOHTOJIOTHYECKONM JICTONHUCH, TIEPEXOJHbIE (HOPMBEI.
buoreorpadudeckue: cxoacTBo u paznuuue GayH u Gaop MaTepUKOB U OCTPOBOB.

OMOpHUOIOTHYECKUE: CXOJICTBA M Pa3IU4Ms 3IMOPHOHOB pa3HbIX BHJIOB
MO03BOHOYHBIX. CpaBHUTEIbHO-aHATOMHYECKUE: TOMOJIOTUYHBIC, aHAJOTUYHEIE,
pPyIUMEHTapHBIE OpTaHbl, aTaBU3Mbl. MOJIEKYJIIPHO-OMOXUMHUYECKHUE: CXOJCTBO
MEXaHM3MOB HACJEJCTBEHHOCTH W OCHOBHBIX METaOOJIMYECKUX MyTeH Yy BceX
OpraHU3MOB.

OpomronmonHas Teopuss Y. JlapBuHa. Ilpeanochbuik BO3HUKHOBEHUS
napBUHU3MA. J[BIDKYIIME CHUJIBI HBOJNIONMU BUAOB 1O JlapBuHY (M30BITOYHOE
Pa3MHOXKEHHUE IMPU OrPAaHUYEHHOCTH PECYPCOB, HEOIpEAEeNEHHAs N3MEHUYHBOCTD,
O0opb0a 3a CylIecTBOBaHUE, €CTECTBEHHBIN 0TOOD).

Cunterndeckas teopus 3Boironu (CTD) u e€ oCHOBHBIE MOJIOKEHHUS.

Mukpososonus. [Tonynsnusa kak eIMHUIA BUIA U YBOJIIOLUU.

JIBkymue cuibl ((paKkTophl) SBOJIOIMK BUAOB B NMpHpoje. MyTallMOHHBIN
nporecc M KOMOWHATMBHAs W3MEHYMBOCTH. [lOMmyssiiuoHHBIE BOJHBI M JpEid
reHoB. M30s1ust U1 MUrpanusi.

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

[TprcnocoOIEeHHOCTh OPraHU3MOB KaK pe3yibTaT dBOMIONUU. [IpumMepsr
MPUCTIOCOOJICHNIA Y OpraHu3MOB. ApoMOpGh 036kl M HAHOATATITAIIH.

Bun wu BumooOpazoBanme. Kputepum Buma. OcHOBHBIE  (OPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOE.

MakpooaBomonusi. DopMbl  IBOJMONHH:  (PryIeTHYeCcKas, IWBEpreHTHas,
KOHBEPreHTHas, mapauienbHas. HeoOpaTuMocTh HBOTIOINH.

[IpoucxoxkaeHue oT HecleuHaTu3upOBaHHBIX MpeakoB. lIporpeccupyromas
crienuanu3anus. AJanTUBHAs payalusl.

JdeMoHcTpanum:



Iloptpersr: K. Jlnnnen, XK. b. Jlamapk, Y. Japsun, B. O. Kosanesckuii, K.
M. Bbap, O. I'ekkensb, . Mroitep, A. H. Ceepuios.
Tabmuupl 1 cxeMbl: «Pa3BUTHE OpraHUYECKOr0 MUpa Ha 3emiie», «3apoablliu

MO3BOHOYHBIX  JKUBOTHBIX»,  «Apxeontepukc», «Dopmbl  OopbObI  3a
cymecTtBoBanue», «EctecTBeHHBI 0TOOPY», «MHOroo0pasue copToB pacTEHUN»,
«MHoroo6pasue  mopoA  >KMBOTHBIXY, «Ilomysamumy, «MyTannoHHas

W3MEHYUBOCTEY, «ApomMopdo3b», «Wauoamantanumn», «OOIIas gereHepanus,
«/IBmxkymue cunbl sBomonuuy», «Kapra-cxema Mapuipyta mnytemectBus Y.
HapBuHa», «bopbba 3a cymiecTBoBaHue», «IIprUcroCOOIEHHOCTh OPTraHU3MOBY,
«["eorpadpuyeckoe Bug000pazoBaHue», « IKOJIOTHUECKOE BUI000PA30BAHUE).

O6opynoBaHue: KOJUICKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMHU OKPACKH,
HA0Op TUIOJIOB M CeMsiH, Kojuiekiusa «[lpuMepsl 3alIUTHBIX TPUCTIOCOOJICHUN Yy
KUBOTHBIX», MOfelb «OCHOBHBIC HAMPABJICHUS SBOJIONHUNY», 00bEMHAS MOJETh
«CTpoeHue TOJIOBHOTO MO3Ta MTO3BOHOYHBIX).

buoreorpaduueckass kapra wmupa, KoJieKius «DOpMbBI COXPAHHOCTHU
HMCKOMA€MbIX JKMBOTHBIX W pacTeHUil», wMoaenb anmukanua «llepekpéct
XpOMOCOM», BJIaxHble TmpenapaTthl «Pa3Butne HacexkoMoro», «Pa3Butue
JSATYIIKWY», MUKporpenapaT «Jpozodwiay (Hopma, mytaruu (GOpMbI KPbUIHEB U
OKpacKH TeJia).

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

JlaGoparopnast pab6ora Ne 1. «CpaBHeHHE BHIIOB MO MOP(HOIOTHYECKOMY
KPUTEPHUION.

JlaGopatopHas padota Ne 2. «Omnucanue MpUCIOCOOICHHOCTH OpraHu3Ma M
€€ OTHOCHUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe U pa3BUTHE KU3HHM HA 3emuie.

JloHay4dHbIE TPEACTABICHUS O 3apOoKICHUU KU3HH. HayuyHble rumnoressl
BO3HMKHOBEHHUS JKU3HM Ha 3emiie: abuoreHe3 W MaHCHEpMHUs. XHUMHUYECKas
HBOMIOIUSI. AOWOTEHHBIM CHUHTE3 OpPTraHWYECKUX BEIIECTB W3 HEOPTraHWYECKHX.
DKCIEpUMEHTAIIBHOE MOATBEPKACHUE XUMHUUECKOM 3BoMoMU. HauanbHble 3Tansl
ounonornyeckoit »Bomornuu. ['unoreza PHK-mupa. @opmupoBanue mMeMOpaHHBIX
CTPYKTYp W BO3HMKHOBEHHE MPOTOKJIETKH. llepBbie KIETKM W HX HBOIIOLMUS.
@opMHUPOBAHNE OCHOBHBIX TPYMI )KUBBIX OPraHU3MOB.

PazButre xu3Hu Ha 3emuie 1o 3paMm u nepuoaam. Karapxeil. Apxelickas u
nporepo3oiickas Hpbl. llaneosoiickass spa u €€ mnepuonabl: KeMOpPUUCKUH,
OPJAOBUKCKHM, CHITYPUICKUI, JE€BOHCKUN, KAMEHHOYT OJIbHBIN, IEPMCKHIA.

Me3o030iickas 3pa 1 €€ nepuoapl: TPUACOBBIN, FOPCKUI, MEJIOBOM.

KaiiHo3o0iickass 3pa u €€ 1nepuoApl: NaAJCOr€HOBBIM, HEOICHOBBIN,
AHTPONOT€HOBBIN.



XapaKTepUCTUKA KIMMATa M TEOJIOTHYECKHX IpoueccoB. OCHOBHBIE JTallbl
HBOJIIOLMM PACTUTEIBHOIO M JKUBOTHOTO MHpa. ApoMopdo3bl y pacTeHUUd H
*KUBOTHBIX. [l0osiBIIEHNE, pacUBET U BBIMUPAHUE TPYIIN )KUBBIX OPTaHU3MOB.

Cucrema OpPraHMYEcKOro Mupa Kak OTpakeHHe dBOJMOIUU. OCHOBHBIE
CHUCTEMATUYECKHE TPYIIbI OPraHU3MOB.

OBOJIIOIMS YeJIOBEKa. AHTPOIIOJIOTUs Kak Hayka. Pa3Burre npencraBieHuid o
MIPOUCXOXKIEHUN YeJIoBeKa. MeTtonbl Hu3ydeHus aHTpororeHe3a. CxoacTtsa u
pa3yinyus 4eJ0BeKa U KUBOTHBIX. CHCTEMATUYECKOE MOJIOKEHHUE YETIOBEKA.

JBuwxymue  cuwibl  (pakTopbl)  aHTpOIOreHesa. Hacnencrennas
U3MEHUYMBOCTh M  €CTECTBEHHbIM oTOOp. OOIIecCTBeHHbIH 00pa3  KU3HH,
U3TOTOBJIICHUE OPYIAUI TPY1a, MBIIUICHUE, PEYb.

OcCHOBHBIE CTaIUM U BETBH 3BOJIIOIMU YEJIOBEKA: ABCTPAJIONUTEKH, UenoBek
ymenbii, Yenosek npamoxomsamud, YenoBek HeanaepTranbCKul, YenmoBek
pasyMHbIii. Haxoaku HMCKOMaeMbIX OCTAaTKOB, BpeMsl CYIIIECTBOBaHHUS, 00JIacTh
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 >KU3HU, OPYIH.

Yenoseueckue pacbl. OCHOBHbIE  OOJIBIIME  pachl:  €BPOIEOHIHAS
(eBpasmiickasi),  Herpo-aBCTpajioujHasi  (dPKBaTOpHAJIbHAs),  MOHTOJOHIHAS
(a3maTcko-amepukaHckas).  UYepTbl  MNPUCHOCOOJIEHHOCTH  TMpEICTaBUTENECH
YEJIOBEUYECKUX Pac K YCIOBHUSIM CYIIECTBOBaHUSA. EAMHCTBO 4enOBEYECKHX pac.
Kpuruka pacusma.

JdeMoHcTpanum:

[Toptpetsr: ®@. Penu, JI. Ilactep, A. 1. Omapun, C. Mwuiep, I'. Opu, Y.
JlapBuH.

Tabmuupl U cxeMmbl: «BosnukHoBeHne COJIHEUHOH cHUCTEMBI», «Pa3Butue
opraHuyeckoro mupa», «PactutenpHas kietka», <«OKuMBOTHas  KIETKay,
«IIpokapuornueckas kieTka», «COBpEMEHHAas CHCTEMa OpPraHUYECKOTO MHPay,
«CpaBHEHHE AaHATOMUYECKHUX YEPT CTPOCHUS YEIOBEKA W YEJIOBEKOOOpa3HBIX
o0e3bsin», «OCHOBHBIE MeCTa TAJICOHTOJOTMYECKMX  HAXOJOK  IPEIKOB
COBPEMEHHOI'0 4eJoBeKay», «/lpeBHeummue moany», «pesHue mronn», «llepBbie
COBpPEMEHHBIE JIIOAN», «HenoBeuecKkne pacey».

O6GopynoBanue:  Mymspku — «[IpoucxoxxaeHne  dvenmoBeka»  (OIOCTHI
aBCTPAJIONMUTEKA, MUTEKAHTPONa, HEaHAEPTAJIblla, KPOMAHBOHIIA), CIJIECTIKU WIH
M300pKEHUS KaMEHHBIX OpPYAMH TEepBOOBITHOIO 4YeloBeKa (KaMHU-YOMTIEPHI,
pyomma, ckpebia), TreoxXpoHOJOrHYecKas TaOiauIa, KOUIeKuus «DopMbI
COXPaHHOCTHU UCKOIAEMBIX )KUBOTHBIX U PACTEHUW.

JlaGopaTopHble M IpaKTHYecKUe padoThI:

[IpakTrueckast padora Ne 1. «M3ydeHre MCKOMAeMbIX OCTAaTKOB PACTEHUH U
KUBOTHBIX B KOJUICKIIUSIX).



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

Tema 3. Opranusmsl U OKpyKAaKOLIas cpeaa.

DKoJorus Kak HayKa. 3aJaud U pa3aenbl SKOJOruu. MeToabl IKOJIOTHUECKUX
HCCIIEIOBAaHUN. DKOJIOTHUECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOuTaHUsI OPraHU3MOB: BOJIHAs, HA3€MHO-BO3JYILHAas, MOYBEHHAs,
BHYTPHOPTraHU3MEHHAS.

Okonorunyeckue ¢akropel. Krnaccudukanus sKoJorudeckux (HaxTopos:
abuotuyeckue, OMOTHYECKHE M AaHTPOINOreHHble. JleficTBUEe 3KOJIOTMYEeCKUX
(aKkTOpOB Ha OPraHU3MBI.

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

buornueckue (bakTopBhl. Buner OMOTHYECKHUX B3aMMOJICCTBUM:
KOHKYPEHIIUS, XUIIIHUYECTBO, CUMOM03 u ero ¢opmsl. [lapasutusm, koomnepaius,
MyTyalau3M, KOMMEHCaIu3M (KBapTUPAHCTBO, HAaXJIEOHUYECTBO). AMEHCAIN3M,
HEUTpanu3M. 3HadyeHue OMOTHYECKHX B3aWMOJICHCTBUN ISl CYIECTBOBAHUS
OpraHU3MOB B MPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XAPAKTEPUCTUKH mnomyJsisiiuu. (OCHOBHbIE IOKa3aTelu
NOMYJIALIMU: YHCIEHHOCTb, IIOTHOCTh, POXKAAEMOCTh, CMEPTHOCTb, IPUPOCT,
murpanus. [{nHaMuka YuCcI€HHOCTH MONYJISIIUN U €€ PeryJIsaiusl.

JdeMoHcTpanum:

[Toptpetsi: A. I'ym6onbar, K. @. Pynbe, O. ['ekkerns.

Tabnmuuer 1 cxembl: kapra «lIpupoansie 30HbI 3eminy», «Cpeabl oOMTaHUS
opranu3moBy», «®oronepuoanzm», «llonmymanun», «3aKOHOMEPHOCTH poCTa
YHUCJIICHHOCTH NOMYJSAIUU HHDY30puu-Tyhenbkny, «[lumiessie memnmy.

JlaGopaTopHble M MpaKTH4YeCKUE PA0OThI:

Jlabopatopnas padota Ne 3. «Mopdomorudyeckue 0COOEHHOCTH PACTCHHUIA U3
Pa3HBIX MECT OOUTAHUS.

JlabopatopHas pabota Ne 4. «BnusiHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB
KOJIeycay.

[IpakTrueckas padora Ne 2. «I[loacu€T MIOTHOCTH NOMYJISLUI Pa3HBIX BUIOB
PaCTEHHI.

Tema 4. Coo01iecTBa M 3K0JI0THYECKHE CHCTEMBbI.

Coo0bmiectBo opraHu3mMoB — OuorieHo3. CTpyKTypbl OWOIIEHO3a: BHIOBas,
MPOCTPAHCTBEHHas, Tpoduueckas (nuieBasi). Bunbl-momuHantel. CBs3U B
ouoreHose.

Dkosiornyeckre cucteMbl (3kocucTembl). llonsitue 00 »dkocucreme u
ouoreonenoze. @OYHKIIMOHAJIbHbIE KOMIIOHEHTBl 3KOCHCTEMBI: MPOAYLIEHTHI,



KOHCYMEHTBI, peaylleHThl. KpyroBopoT BEIIECTB U MOTOK SHEPIUU B IKOCUCTEME.
Tpodpuueckne (muuIeBbIE) YPOBHM 3KOCUCTEMBI. [lWieBble 1HEenu U CETH.
OcCHOBHBIE TOKa3aTeldu HKOCUCTEMBI: OMoMacca, NPOAYKIHSA. IKOJIOTHMYECKHE
NUpamMuabl: TPOAYKUMH, YHCIEHHOCTH, Ouomaccbl. CBOMCTBA 3KOCHCTEM:
YCTOMYMBOCTh, CaMOperyJisiuus, pazpurue. CyKieccusl.

[IpupoaHbie SKOCUCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCHUCTEMa XBOMHOTO
WM IIAPOKOJIMCTBEHHOIO Jieca.

AHTpOIIOr€HHbIE ~ DKOCHUCTEMBI.  ATpPO3KOCHCTEMBI.  YPOOIKOCHUCTEMBI.
buonoruyeckoe u X031MCTBEHHOE 3HAUEHHUE arpOIKOCUCTEM U YPOOIKOCHCTEM.

buopaznooOpasue kak (akTtop ycToiunBocTH 3KocucteM. CoxpaHeHHe
OMOJOTMYECKOT0 pazHooOpa3us Ha 3emiie.

VYuenne B. U. Bepnaackoro o Ouocdepe. I'paHuiipl, coctaB U CTpyKTypa
ouocdepnl. KuBoe BemectBo u ero Qynkuuu. OcobeHHOcTH OHOcPepsl Kak
rio0abHON 3KocucTeMbl. [[MHaMuyeckoe paBHOBecHEe W OOpaTHas CBsA3b B
ouocdepe.

KpyroBopoTs! BelecTB 1 OMOTC€OXUMHUUECKUE IUKIIBI 3JIEMEHTOB (yTiiepoa,
azora). 3oHabHOCTh Ouochepsl. OCHOBHBIC OMOMBI CYIIIH.

YenoseyecTBO B Orochepe 3emiu. AHTpOINOreHHbIE U3MEHEeHUs B Ouocdepe.
['nmobanbHbIE 2KOJIOTHYECKHE MPOOIIEMBI.

CocymiecTBoBaHuE MIPUPOJIBI U YeJI0BEUECTBA. CoxpaneHnue
O6uopa3zHooOpasusi Kak OCHOBa ycToiunBocTu Onocdepsl. OCHOBA pPallOHAIBLHOTO
yOpaBI€HUsI MPUPOAHBIMM peCypcaMM M UX HCHOJIb30BaHHe. JlocTHKeHus
OMOJIOTHY U OXpaHa MPUPOJIBI.

JdeMoHcTpanum:

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

Tabmumel 1 cxembl: «llumesbie nenu», «bHOLEHO3: COCTaB M CTPYKTypay,
«IIpuponubsie coobmiectBay, «llenmn nutanus», «IKoJorMyecKas MHPAMUTIAY,
«buocdepa n yenoBek», «IKOCUCTEMA MIUPOKOIUCTBEHHOTO JIecay, « IKOCUCTEMA
XBOWHOro  Jecay, «buonmeHo3 Bomoéma», «ArpoueHos», «lIpumepHbie
AHTPOINIOT€HHBIE  BO3JCHUCTBUS Ha HOpupoay», «BaxHeWmne HCTOYHUKHU
3arps3HEHUs] BO3/AyXa M TPYHTOBBIX BOA», «llouBa — BakHelIlas COCTaBIAOLIAS
ouochepr», «PakTopsl Aerpaganuu mousy, «llapaukoBeiii d3¢dexT», «DakTopsl
pPaAMOaKTHBHOTO 3arps3HeHust Oumochepr», «OOmas cTpykrypa Ouochepsn,
«Pacnpoctpanenne xku3Hu B Ouocdepe», «O30HOBBIM 3KpaH Ouocheps,
«KpyrosopoT yriepona B 6uochepe», «KpyroBopoT a3oTa B mpupoie».

O6opynoBanue: Mojaenb-amIuKanus «Tunudaable OWOIEHO3bI», TepOapwHii
«PactutenpHble cO00IIECTBaY, KoJiekiuu «buorenosy», «Bpeaurenn BaxxHEHIIINX
CEIbCKOXO3IMCTBEHHBIX KYJIBTYp», TepOoapuul ¥ KOJJICKIMH pPACTEHUH U
KUBOTHBIX, MPUHAJICKAIINE K PA3HBIM 3KOJOTMUYECKHMM TpynnaM OJHOIO BHUJA,



Kpacnas knura Poccuiickoit ®epepannu, H300paxKeHUs OXpaHSAEMbIX BHUIOB
PAaCTEHHUH U )KUBOTHBIX.



IIJIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
BHUOJIOI'MA HA BA3OBOM YPOBHE CPEJIHEI'O OBIIEI'O
OBPA3OBAHUA

Cornacio ®I'OC COO, ycraHaBiMBalOTCAd TpeOOBaHUS K pe3yJbTaTaM
OCBOCHHUSI  OOydYalolIUMHCS MporpaMM  cpeaHero oOmero  00pa3oBaHUS:
JMYHOCTHBIM, METAMIPEIMETHBIM U TIPEIMETHBIM.

JIMUHOCTHBIE PE3YJIbTATBI

B cTpykType NMYHOCTHBIX pE3yJIbTaTOB OCBOCHUS TpeaMera «buosorus»
BBIZICJICHBI CJICAYIOIINE COCTABJISIIONINE: OCO3HAHKHE OOYUYaIOIIMMUCA POCCUUCKOM
rpaXJaHCKON MJIEHTUYHOCTH — TOTOBHOCTH K CAaMOPa3BUTUIO, CAMOCTOATEIILHOCTH
U CaMOONPEJACJICHUIO, HaJuyue MOTHBAlMM K OOy4YeHUIO  OHOJIOTHH,
IIeJICHANIPABIIEHHOE pa3BUTHE BHYTPEHHUX YOEXKICHUN JIMYHOCTH HAa OCHOBE
KITFOUEBBIX IEHHOCTEH W HCTOPUYECKUX TPATUIUA Pa3BUTHUS OMOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIMXCSI PYKOBOJICTBOBATHCS B CBOEH
NEATEBHOCTA 1LIEHHOCTHO-CMBICJIIOBBIMU YCTAHOBKAMHU, TMPUCYIIUMHU CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAJIUYHUE OSKOJOTHYECKOTO IPaBOCO3HAHMS,
CITOCOOHOCTH CTaBUTH 1LIETIU U CTPOUTH KU3HCHHBIC TUTAHBI.

JInyHOCTHBIE pe3yJIbTaThl OCBOCHUS MpeameTra «buosiorus» IOCTUrarTCs B
€IUHCTBE YYeOHOW W BOCIHUTATECIBHOW JIESITCIHPHOCTH B COOTBETCTBUU C
TPaIULIMOHHBIMUA POCCUUCKUMU COLIMOKYJIbTYPHBIMHU, UICTOPUYECKUMHU U JyXOBHO-
HPABCTBCHHBIMHU IIEHHOCTSIMH, MPUHATBIMU B OOIIECTBE IMpaBUJIaMH M HOPMaMH
MOBEJICHUS W CIOCOOCTBYIOT IIpoIieccaM CaMOIIO3HAHHS, CAMOBOCTIMTAHUS U
CaMOpAa3BUTHS, PA3BUTHS BHYTPEHHEH TMO3UIUM JIMYHOCTH, MATPUOTHU3MA,
YBOKEHHUS K 3aKOHY M MPABOMOPSIAKY, YEJIOBEKY TPyJa M CTapIIEMy IOKOJECHUIO,
B3aMMHOT'O YBa)KCHHMsI, OCpPEKHOTO OTHOIICHUS K KYJIBTYPHOMY HACIEIUI0 H
TpaJIuysIM MHOTOHAIMOHAJIbHOTO Hapoaa Poccuiickoint denepanuu, npupoae u
OKPY’KAIOIIEH Cpee.

JIn4HOCTHBIC pe3yJIbTaThl OCBOCHHUS YydeOHOro mpenmeTa «buomorus»
JOJDKHBI OTPakaTh TOTOBHOCTH M CITOCOOHOCTH 00YYaAOIIMXCSI PYKOBOJICTBOBATHCS
chopMUpOBAaHHOKW BHYTPEHHEH IIO3UIIMECH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpHUEHTAllMN, TIO3UTUBHBIX BHYTPEHHUX  YOEXKJICHUW, COOTBETCTBYIOIINUX
TPAAUIMOHHBIM IIEHHOCTSIM POCCHHCKOTO OOIIECTBa, PACIIMPECHUE >KU3HESHHOTO
ONbITa U OMNbITa ACATEIBHOCTH B IMPOIECCE peaau3allii OCHOBHBIX HalpaBICHUN
BOCIIUTATEIIbHOM JIEATEIIBHOCTH, B TOM YHUCJIE B YACTH:

1) rpa:kIaHCKOr0 BOCIMTAHMSI:

c(hopMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00yJaIOMIeTOCs Kak aKTUBHOTO 1

OTBETCTBEHHOTO 4JI€HA POCCUMCKOTO OOIIECTBA;



OCO3HAHUE CBOMX KOHCTUTYLIMOHHBIX MpaB M OOS3aHHOCTEH, yBa)Xe€HUE
3aKOHA U MIPABOIOPSJIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOM JESITEIbHOCTH TIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU Y4YEOHBIX W MO3HABATEIbHBIX 3aJlay, BHIMIOJHECHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

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

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBHUS JIFOJIEH C Pa3HBIMU YOCKICHUSMHU, KYyJIbTYPHBIMU IIEHHOCTAMHU U
COILMAJIBHBIM TIOJIOKEHUEM;

FOTOBHOCTh K COTPYJIHUYECTBY B MPOILECCE COBMECTHOTO BBIMIOJHECHUS
y4eOHBIX, T[I03HABaTEJbHBIX M HCCIEIOBATEIbCKUX 3a7a4, YBaKUTEIbHOTO
OTHOIIIEHUSI K MHEHHUIO OINIMOHEHTOB IMpPU OOCYXKJIECHHH CIHOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COJEPIKAHUS;

FOTOBHOCTh K TYMaHUTapHOU U BOJIOHTEPCKOU €S TEIBHOCTH;

2) NIaTPUOTHYECKOI0 BOCTIMTAHUSA:

c(hopMUPOBAHHOCTH POCCUUCKOU CPaKTaHCKOMN UJICHTUYHOCTH,
NaTpUOTU3MA, YBaXXEHHUS K CBOEMY Hapojay, YYBCTBA OTBETCTBEHHOCTH NEPE]
Ponunou, ropmoctu 3a cBOM Kpau, CBOX PoawHy, CBOM S3bIK U KYJIBTYPY,
IIPOIIIOE U HACTOsIIEE MHOIOHAMOHAIILHOIO Hapoaa Poceuu;

LIECHHOCTHOE OTHOIIEHUE K IIPUPOJHOMY HACIIEIUIO U NIAMSITHUKAM IIPUPOJIBI,
NOCTVKEHUSIM Poccnn B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATHh BKJIAJ POCCHHCKUX YYEHBIX B CTAaHOBICHHE U
pa3BuTHE OWOJIOTHMH, TOHHUMAaHUS 3HAYCHHA OWOJOTMM B TO3HAHUU 3aKOHOB
IPUPOJIBI, B KU3HU YEJIOBEKA U COBPEMEHHOI0 00IIECTBa;

uaeitHas yOeXKIEHHOCTh, TOTOBHOCTh K CIyKeHHMIO W 3ammre OTteuecTsa,
OTBETCTBEHHOCTH 32 €T0 CyIb0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSL:

OCO3HAHUE JYXOBHBIX EHHOCTEN POCCUMCKOr0 HApOAa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBE/ICHNUS,

CIIOCOOHOCTh OIICHMBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIE PEIICHHS,
OPHUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBbI U LIECHHOCTH;

OCO3HaHKE JINYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYMBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM POJUTEISAM, CO3IaHUIO CEMbU HAa OCHOBE
OCO3HAHHOTO TMPHUHATHS [EHHOCTENM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauusiMHu Hapo0B Poccuu;

4) 3cTETHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYasi 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIIECHU;



IIOHUMAHUE YMOLMOHAJIBHOTO BO3JACUCTBUS JKUBOU IIPUPOABI U €€ IEHHOCTH;

FOTOBHOCTh K CaMOBBIP@&KEHUIO B PAa3HBIX BUJAX HCKYCCTBA, CTPEMIICHUE
MPOSIBJISITh KAYECTBA TBOPUYECKOMN JTMYHOCTH;

5) ¢usuyeckoro BocnutaHus, GopMHUPOBAHHMSA KYJbTYPbI 310POBbS H
IMOLMOHAJIBHOIO 0JIArONOJIyYHs:

NOHMMAHUE U peanu3alus 370pOBOro M 0Oe30MacHOro o0pasza KHU3HU
(3mopoBoe  muTaHUE, COOJIIOJICHWE TUTMEHUYECKUX TMpaBUI U HOPM,
cOaJTaHCUPOBAHHBIN PEXUM 3aHATUH U OTAbIXa, peryispHas ¢uzndecKas
aKTUBHOCTB), OEpPEKHOT0, OTBETCTBEHHOI'O M KOMIIETEHTHOTO OTHOIIEHUS K
cOOCTBEHHOMY (DU3UYECKOMY U NMCUXUUECKOMY 3710POBbIO;

MOHMMAaHWE UEHHOCTU TMPABWJI HMHIAMBUIYAIbHOTO W  KOJJIEKTUBHOTO
0€30MacHOr0 MOBEJACHUS B CUTYAIIUX, YTPOXKAIOIIUX 370POBBIO U KU3HU JTIOJIEH;

OCO3HAHUE TMOCIEICTBUN M HENPHUATUS BPEIHBIX MPUBBIUEK (yHOTpeOIeHUS
AJIKOTOJIsI, HAPKOTHUKOB, KYpPEHUS );

6) Tpy10BOr0 BOCIIMTAHMS

TOTOBHOCThH K TPYly, OCO3HAHUE IICHHOCTH MacTepPCTBa, TPY10It00u¢E;

FOTOBHOCTh K AaKTHUBHOW JESTEIBHOCTH TEXHOJOTMYECKON W COLMaIbHOU
HAIPaBJIEHHOCTU, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH U CAMOCTOSATEIIBHO
BBINIOJIHSITh TAKYIO I€STEIbHOCTB;

UHTEpEC K pa3lnyHbiM cepaM MpoPpecCHOHANBHON AESTEIbHOCTH, YMEHHE
COBepIlIaTh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud ©  Peaiu30BBIBATH
COOCTBEHHBIE )KM3HEHHBIE TUIaHBI;

TOTOBHOCTh W CIOCOOHOCTh K O0Opa3oBaHMIO M CaMOOOpa30BaHUIO Ha
MPOTSXKEHU U BCEU JKU3HU,

7) 3K0JI0THYeCKOTr0 BOCIIUTAHUS:

AKOJIOTHYECKH II€J€CO00pa3HOe OTHOIIEHHWE K MPUPOJIE KAaK HCTOUYHUKY
KU3HU Ha 3emJie, OCHOBE €€ CyIleCTBOBaHUS;

MOBBIIIICHUE YPOBHS JKOJOTHYECKOW KYIbTYyphl: TPHOOPETCHHE OTBITA
IUIAHUPOBAHUSI TIOCTYNIKOB W OLEHKM HX BO3MOXHBIX MOCIEACTBUMA s
OKPY’KAIOIIEH CPEbI;

OCO3HAHUE TJ00ABHOIO XapakTepa SKOJOrMYeCKUX MpoOJeM U MyTed HuX
pELICHUS;

CIIOCOOHOCTh HWCIOJIB30BaTh MPUOOpPETaeMble TPH U3YYCHUH OUOJIOTUH
3HaHMSI W YMEHUS TPU PEHICHHH TPoOJIeM, CBS3aHHBIX C PAIMOHAIBHBIM
MPUPOAOIIONB30BaHNEM  (COONIOICHWE  TIpaBWJI  TIOBEACHHWS B MPHUPOJIE,
HaNpaBJICHHBIX HA COXPAHECHHE DPABHOBECHS B JKOCHCTEMAX, OXpaHy BHUJOB,
aKocHUCTeM, Orochepsl);



AKTMBHOE HENPUATUE JEUCTBUK, NPUHOCALIMX BpEd  OKPYKAIOIIEH
MPUPOAHON Cpefie, YMEHHE NPOTHO3UPOBATH HEOJArONMPHUSATHBIC 3KOJOTHUCCKHE
MOCJIC/ICTBUS MPEANPUHUMACMBIX JCHCTBUIN U TIPEIOTBPAIIATH HX;

HaJMYHUE PA3BUTOTO HKOJIOTHYECKOTO MBIIUICHHSI, SKOJIOTHICCKON KYIbTYPHI,
OTbITa JeSATEITHHOCTH DKOJIOTUYECKOM HAIPaBJICHHOCTH, yYMCHUS
PYKOBOJICTBOBAaThCSI UMM B TI03HABATEIbHON, KOMMYHHUKATHBHOW W COIMAIBLHOMN
MIPAKTUKE, TOTOBHOCTH K YYaCTHUIO B IPAKTUYCCKOMN MEATEITLHOCTH IKOJIOTHICCKOM
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHUSA:

c(hOpPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMCHHOMY
YPOBHIO Pa3BUTHS HAayKH M OOIIECTBCHHOW INMPAKTUKH, OCHOBAaHHOTO HA JUAJIOTe
KyJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MUDE;

COBEPIIICHCTBOBAHHUE SI3BIKOBOM M YHUTATEIBCKOW KYJIBTYpBl KaK CpPEJICTBA
B3aMMO/ICHCTBHS MKy JIFOJIBMH ¥ TIO3HAHUS MUPA;

NOHMMaHWe crenuuKkn OWOJOTMM KaKk HayKH, OCO3HaHUs e€ poju B
(GOpMHUpPOBAaHUN PAIMOHAIIBHOTO HAYYHOTO MBIIIJICHUS, CO3JIaHUU IIEJIOCTHOTO
NpEeJICTaBlICHUsT 00 OKPY)KAIOIIEeM MHpE KaK O CIAMHCTBE NMPHUPOIBI, YCIOBCKA W
oOmecTBa, B IO3HAHWHM TPHPOJHBIX 3aKOHOMEPHOCTEH M pEIICHUH NPoOJIeM
COXPaHEHUS IPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAYUMOCTH OMOJIOTHU JJII COBPEMEHHOW LMBWIM3AINU:
oOecrieyeHus: HOBOTO YPOBHSI Pa3BUTHUS MEAMIIMHBI, CO3/IaHUE TMEPCIIEKTHUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pelaTh  pecypcHble  MpoOJeMbl  pPa3BUTHS
YeJIOBEYECTBA, NIOMCKA MyTel BBIXOJA U3 INIO0ATBHBIX IKOJOTHUECKUX MPOOIEM U
oOecrieueHusi  Tmepexoja K  YCTOWYMBOMY  DPAa3BUTHIO,  PAIMOHAIBHOMY
UCIIOJIb30BAHUIO TMPUPOJIHBIX PECYpPCOB U (POPMUPOBAHHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWHW OWOJOTHYECKUX 3HAHMM B LEJIAX
MOBBIIICHUS OOIIeH KyNbTYphl, €CTECTBEHHO-HAy4HOW TpPaMOTHOCTH, Kak
COCTaBHOM YacTH (DYHKIIMOHAIBLHON TPaMOTHOCTH OOydYaromuxcs, GopmMupyeMoit
MIPY U3y4YECHUU OMOJIOTHH;

MOHMMAaHHUE CYIIHOCTH METOJIOB MO3HAHMUSI, UCIOJIb3yeMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJIb30BaTh TIOJydaeMble 3HAHUS [JIs aHaiu3a u
OOBSICHEHHS SIBIICHUN OKPYKAIOMIETO MHUpPA U MPOUCXOASAIINX B HEM U3MCHECHHI,
yMEHHUE JefaTh OOOCHOBAHHBIC 3aKIIOUCHHMsSI Ha OCHOBE HAydHBIX (AaKTOB U
MMEIOIINXCS JaHHBIX C IENIbI0 TIOYYEHHS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENBHO HCIIONh30BaTh OMOJOTHYECKUE 3HAHUSA IS
penIeHus Mpo0OJieM B peabHBIX )KH3HEHHBIX CUTYAIUsX;

OCO3HAHWE IEHHOCTH HAYYHOW JIEATEITHbHOCTH, TOTOBHOCTH OCYIIECTBIISATH
MPOCKTHYIO M MCCIIECIOBATEIIBCKYIO ACATEIHPHOCTh HHANBUIYAIBHO U B TPYIIIIE;



TOTOBHOCTh M  CIOCOOHOCTh K  HENPEPHIBHOMY  OOpa30BaHUIO H
caM000pa30BaHUIO0, K AKTUBHOMY IIOJIYYEHHUIO HOBBIX 3HAaHUU MO OHMOJOrMU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTSIMHU.

METAINIPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHblEe pe3yibTaTbl OCBOCHUSA y4yeOHOro mnpeamera «buosorus»
BKIIIOYAIOT: 3HA4YUMble 11 (POPMUPOBAHUS MHUPOBO33PEHUA OOyHarOUIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOILEHAYUYHbIE MOHATHS, OTpaKarollue
[EJOCTHOCTh HAYYHOW KapTUHBI MHUpa M CHEHU(PUKY METOJO0B MO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BEIlEeCTBO, SHEPIHs, SBJIIEHUE, MpOIlecc,
cUCTeMa, Hay4yHbIM (akT, NPUHIMII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
UCclieloBaHue,  HAONMIOJeHUEe,  HU3MEpPEeHHe, OKCIEPUMEHT U JAPYTHX),
yHUBEpCAJIbHbIE y4eOHble JeicTBUs (TIO3HABaTeIbHbIE, KOMMYHHKATHBHBIC,

PETYISITUBHBIE), o0ecreynBaroIme dbopmupoBaHue (G yHKIMOHATBHOM
IPaMOTHOCTH M COI[MAIBHOM KOMIETEHIMH O0O0ydYarouuxcs, CHOCOOHOCTb
oOyyaromxcs UCIIOJIb30BaTh OCBOEHHBIE MEXAUCIUTUIMHAPHBIE,

MHUPOBO33PCHUCCKUE 3HAHWUS W  yHHBEpCaJbHBIC ydeOHBbIC JICHCTBHUS B
MO3HABATEIBHOM U COIMATBHOM MPAKTHKE.

MeranpenMeTHbIe PE3yJbTaThl OCBOEHHUSA MPOTPAMMBI CPEIHEro OOIIero
0o0pa30BaHus JOJKHBI OTPAXKATh:

OBnagenne YHHMBepPCAJIbHbIMH yuyeOHBIMU NMO3HABATEJIbLHBIMH
AEeUCTBUAMM:

1) 6a30Bble JJOrHYECKHe JIeCTBHS:

CaMOCTOATENLHO  (QOpMYyIHpOBaTH M aKTyallM3UpOBaTh  MpoOIemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOEHUW 3HAHUU NPHUEMBI JIOTHUYECKOTO MBIILICHUS
(aHanu3a, cUHTE3a, CpaBHEHMUsI, KilaccuUKaIi, 0000IICHUS ), PACKPBIBATh CMBICIT
OMOJOTUYECKUX TOHSATUN (BBIIETATH MX XapaKTEpHbIE MPU3HAKU, YCTAHABIMBATH
CBSI3M C IPYTUMU TTOHATHUSIMU);

OTpEeNEeNITh 1EIN JeATEIBbHOCTH, 3ajaBas MapamMeTpbl U KPUTEPUH UX
JTOCTHXKEHUSI, COOTHOCUTH PE3yJIbTAThI ICSITEIbHOCTHU C TIOCTABJICHHBIMU TIEIISIMU;

UCIIOJIb30BaTh OMOJOTUYECKUE TIOHITHS JJIT OOBSICHEHUS (DaKTOB U SIBJICHHIM
YKWBOU IPUPOBI;

CTPOUTH JIOTUYECKHE pPACCYXACHHUS (MHIYKTUBHBIC, ICAYKTUBHBIC, TIO
AHAJIOTHH), BBISBIATh 3aKOHOMEPHOCTH W TIPOTHUBOPEUHS B PaCCMATPUBAEMBIX
SBJICHUSX, (DOPMYITMPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHSTh CXEMHO-MO/ICITbHEIC cpenctBa IS IIPEICTaBICHUS
CYIIECTBCHHBIX CBSI3€i M OTHOIICHUI B M3y4aeMbIX OMOJOTHYECKUX OOBEKTaX, a



TaKkKe  MPOTUBOPEYUH  Pa3HOTO  POJdA,  BBISIBICHHBIX B Pa3IUYHBIX
WH(OPMAITMOHHBIX HCTOYHUKAX;

pa3palaThiBaTh IJIaH PEIICHUS MPOOJIEMBbI C YYETOM aHAIN3a MUMEIOIIUXCS
MaTepHATbHBIX ¥ HEMAaTePUATbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B JIEATEILHOCTD, OIICHUBATh COOTBETCTBUE PE3YJIBTATOB
IIEJISIM, OIICHUBATh PUCKH TOCICACTBUH JACSITCIBHOCTH;

KOOPJIUHUPOBATh M  BBINOJHATH pabOTy B  YCIOBHAX peajbHOTO,
BHUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBaTh KPEATUBHOE MBIIIJICHUE TIPH PEIICHUH )KH3HEHHBIX MTPOOJIEM.

2) 06a30BbIe HCCJIEN0BATEIbCKIE IeHCTBHUA:

BJIQ/ICTh HABBIKAMU YYCOHO-UCCIICIOBATEIbCKOW M TPOCKTHON JIEITEIILHOCTH,
HaBbIKAMU  pa3pelieHus Mpo0jeM, CIOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY ITOUCKY METOJIOB PEIICHUS IPAKTHYCCKUX 3aa4, TPUMCHCHHIO
Pa3IUYHBIX METOJIOB TTO3HAHUS;

UCIIOJIb30BaTh Pa3IMYHBIC BHJIBI JICATCIBHOCTH 110 IOJYYCHHIO HOBOTO
3HAaHMS, €r0 HHTEPHpETallH, TNPEeoOpa30BaHMI0 W TNPHUMCHCHHIO B YYCOHBIX
CUTYaIlUSX, B TOM YHCJIC TIPHU CO3/IaHUN YI€OHBIX U COITMAIBHBIX MPOCKTOB;

(dbopMHpOBaATh HAYYHBIN THI MBINUICHUS, BIaJeTh HAYYHOU TEPMHUHOJIOTHEH,
KJIIOYEBBIMU TTOHITUSIMU U METOJIaMH;

CTaBUTh H (OpPMYIUpOBaTh COOCTBEHHBIE 3aJadyd B 0Opa3oBaTeIbHOU
NS TEBHOCTH U )KU3HEHHBIX CUTYaIUsIX;

BBISIBJISITh MIPUYMHHO-CJICJCTBEHHBIE CBSI3M M aKTyaJU3MpOBaTh 3a/auvy,
BBIIBUTATh THUIOTE3y €€ pelieHus, HaXOAUTh apryMEHTBHI [JIs J10Ka3aTesIbCTBa
CBOMX YTBEP)KIICHUM, 3a/1aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATH TIOJYYCHHBIE B XOJE pEIICHHUS 3aJaddl  Pe3yJbTaThl,
KPUTHUYECKHU OIIEHUBATh MX JOCTOBEPHOCTH, MPOTHO3MPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSAX;

JIaBaTh OIICHKY HOBBIM CHUTYAIUsIM, OIICHUBATh IPUOOPETEHHBIN OTIBIT;

OCYIICCTBIISITh IEJICHANPABICHHBIA TMOUCK TIEPEHOCa CPEACTB U CIOCOOOB
JEHUCTBUS B TPO(PECCUOHATIBHYIO CPENY;

YMETh TEPEHOCUTh 3HAHHUS B IMO3HABATEIBbHYIO M TPAKTUUYECKYIO OO0JIacTH
KU3HEEATEITHLHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00JIaCTeH;

BBIIBUTATh HOBBIC WJCH, MpeJiaraTb OpUTHHAIBHBIC MOJXOABl U PEIICHHS,
CTaBUTH IPOOJIEMBI U 33]1a4H, TOMyCKAIONINE aThbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ uHpopMaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MHPOpManmH (TEKCTE Y4eOHOTO
MocoOus, HAYYHO-TIOMYJIAPHON JUTEpaTtype, OHOJOTUYECKUX CIOBApSIX U
CIIpaBOYHUKAX, KOMIBIOTEPHBIX 0Oa3ax NMaHHBIX, B VHTepHETE), aHAIM3UPOBATH



HH(OPMAITUIO Pa3IMYHBIX BUIOB U (GOPM MPEACTABICHUS, KPUTHICCKH OICHUBATH
€€ JOCTOBEPHOCTh U HEMPOTUBOPEUHUBOCT;

(GbOopMyIHpPOBATh 3aMPOCHl U MPUMEHSITH PA3IMYHBIC METOIBI MPHU TIOUCKE H
otOope Ouonornueckoit MHGOpMaLUU, HEOOXOIUMON ISl BBIMIOJHEHUS! y4eOHBIX
3azay;

NpHOOPETaTh OMNBIT HCIIOJIB30BAHUS HMH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATh KYJIbTYPy aKTHBHOT'O MCIIOJIB30BaHUS Pa3TUIHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOSITEJILHO  BBIOMpATh  ONTHMAIBHYIO  (OpMYy  TIPEICTaBICHUS
Oouonornyeckoit mHbopMauu (CXeMbl, TpadUKH, THATPAMMBbI, TaOIHIIBI, PUCYHKH
" Apyroe);

UCIIOJIb30BaTh HAy4YHBIM $3BIK B KA4yeCTBE CpEJICTBA IMpu paboTe ¢
Ouonornyeckoii uMHpOpMAIMEl: TPUMEHATh XUMHYECKUE, (QU3NYSCKHE U
MaTeMaTHYeCKUe 3HAKHM W CHUMBOJIbI, (OpPMYJIbI, aOOpeBUATYypy, HOMEHKIATYpY,
UCIIONIb30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CMMBOJIMYECKHE  CPEICTBa
HaTJISTHOCTH;

BJQJICTh ~ HABBIKAMH  pACIIO3HABaHUS M 3alIUThl  WHGOpPMAIHH,
MH(GOPMAIIMOHHON 6€30MaCHOCTH JTUYHOCTH.

OBiageHue yHMBePCAIbHBIMH KOMMYHUKATHBHBIMU J1€CTBUSIMM

1) o6menue:

OCYIIECTBIISITh KOMMYHHUKAILIUK BO BCceX cdepax KU3HHU, AKTUBHO y4aCTBOBAThH
B JIMAJIOT€ WJIM TUCKYCCHU IO CYIIECTBY OOCYKJIaeMOW TeMbl (YMEHHE 3a]1aBaTh
BOMPOCHI, BBICKA3bIBATh CYXJACHHUS OTHOCHUTEIBHO BBIMOJIHEHUS TMpeJjiaraeMon
3a/layd, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTh MO3WIIUNA APYTHMX yYaCTHUKOB
Jaiora Uin JUCKYCCUH);

pacno3HaBaTh HeBepOajdbHbIE CpencTBa OOIEHWs, MOHMMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOH(DIMKTHBIX CHUTYaIlHi,
YMETh CMSTYATh KOH(JIUKTHI U BECTH MIEPETOBOPHI;

BJIQJIETh PA3IMUYHBIMU CIIOCOOaMM OOIICHUS W B3aUMOJCHCTBUS, MOHUMATh
HaAMEPEHUS IPYTUX JIOJEH, MPOSIBIATh YBAKUTEILHOE OTHOIIEHUE K COOCCETHUKY
U B KOPpeKTHOU popme HopMyTupoBaTh CBOU BO3PAKEHUS;

pPa3BEPHYTO U JIOTUYHO HU3JIAraTh CBOIO TOYKY 3pPEHHUS C HUCIOJIBb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAsI esITeIbHOCTh:

MOHUMATh W HCIIOIH30BATh MPEUMYIECTBA KOMAHIHON W WHIWBHIYyTHHOU
paboThI IpH peNIeHUN OMOTOTUYECKON MPOOIEMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTOBBIX (DOPM B3aUMOJICHCTBUS NP PEIICHNN YIeOHOMN 3a/1auu;

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



NpUHUMATh 1EIM  COBMECTHOM  JEATENIbHOCTH, OpPraHU30BBIBATH U
KOOPJAMHUPOBATH JEUCTBUA II0 €€ IOCTHMIKEHUIO: COCTaBJATH IUIAH JEHCTBUM,
pacupenensaTh poJd C YYETOM MHEHUHM YYaCTHUKOB, OOCYXIaTh pPE3yJbTaThbl
COBMECTHOU paboThI;

OLICHUBATh KaudyeCTBO CBOErO BKJIAJa M KaXJOr0 YYACTHUKA KOMAaHIbBI B
o0 pe3yabTaT Mo pa3pabOTaAHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE TPOEKTHI, OILIEHMWBATh HJIEM C MO3UIMU HOBU3HHI,
OPUTHMHAIBLHOCTH, IPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBIIATh TMO3UTUBHOE CTPATErMYECKOE TMOBEAEHHUE B Pa3JIUYHBIX
CUTYAIUsX, TPOSIBIISATH TBOPUYECTBO U BOOOPAKEHHUE, OBITH MHUITUATUBHBIM.

OBJ1aieHNe YHUBEPCAJIbHBIMU PEryJATUBHBIMY JIeHCTBUAMU:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJOTUYECKHE 3HAaHMUS JUIsl BBISBJICHUS MpoOieM M UX
pelieHus B )KU3HCHHBIX U YY€OHBIX CUTYAIUSX;

BbIOMpAaTh HAa OCHOBE OMOJOTMYECKUX 3HAHUM 1IEJeBble W CMBICIOBBIC
YCTAHOBKHM B CBOMX JICMCTBUSIX M IMOCTYIKAax MO OTHOIIEHWIO K WBOUW MpPHUPOJIE,
CBOEMY 3/I0POBBIO U 3JOPOBbI0 OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYLIECTBIIATh MO3HABATENIBHYIO NIESITENbHOCTD, BBISBISATH
npo0JieMbl, CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIE 3a/1auyu B 00pa30BaTEIbHOM
JNEATENIbHOCTU U )KU3HEHHBIX CUTYALIUSX;

CaMOCTOSITEJIbHO ~ COCTABJIATh IUTAH pPEIIeHUs TNpodsieMbl €  Y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEIOUYTEHUN];

J1aBaTh OLICHKY HOBBIM CUTYaLUsIM;

pacHIMpATH paMKH Y4eOHOTO MIpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

JieaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTH
3a pELICHNUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

croco0CTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO HIUPOKOW DJPYAUIUU B
pa3HbIX 00JIacTAX 3HAHWW, TOCTOSHHO TIOBBIIIATH CBOM 0OOpa3oBaTENbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYalHsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISIM;

BJIQJICTh ~ HABBIKAMU  TO3HABAaTEIBHOW  peIeKCMU  KaK  OCO3HAHUSA
COBEpIIAEMbIX JEHUCTBUW M MBICIHUTENBHBIX MPOLECCOB, HX pE3yJIbTAaTOB U
OCHOBaHHM, WCTOIB30BaTh MPHUEMBI peIIeKCUN ISl OIEHKHA CHUTYallud, BHIOOpA
BEPHOI'O pELICHNS;

yMETh OLIEHUBATh PHUCKH KU CBOEBPEMEHHO IPHUHUMATH PELUICHUSA [0 HX
CHIDKCHUIO;



IIPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX I[PH AHAIN3E PE3YIbTATOB
NEATEIbHOCTH;

3) npuHsTHE Ce0S M APYTrUX:

MPUHUMATh ce0sl, IOHUMasi CBOM HETOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX MpPH AaHAIU3E PE3YIbTATOB
NEATEIbHOCTH;

IpU3HABATh CBOE MPABO U MPABO APYTUX Ha OIIHUOKH;

pa3BUBAaTh CIOCOOHOCTh MOHUMATh MUP C IO3ULUU APYTOro YEIOBEKA.

NPEAMETHBIE PE3YJIBTATHI

[IpeamerHbie pesynbTathl ocBoeHus mporpammbl COO mno Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crienupuyeckue s yueOHoro npeamera «buosorus»
Hay4HbIC 3HAHUS, YMEHHS U CIOCOOBI JEHCTBHUM MO OCBOCHHIO, HHTEPIIPETAIIUH U
npeoOpa3oBaHUI0 3HAHUM, BUBI JEATCIBHOCTH MO TMOJYYECHHUIO HOBOTO 3HAHUS U
NPUMEHCHHUIO 3HAHUM B PA3IMYHBIX YYEOHBIX CUTyaIUsAX, a TakKe B peabHbIX
KU3HCHHBIX CHUTYyallusAX, CBS3aHHBIX ¢ Owuojorueir. B mporpamme mpenMeTHbie
pe3yabTaThl IPEJACTABICHBI IO roJaM 00y4YeHHUs.

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

c(hOpMHPOBAHHOCTh 3HAHUNA O MECTE U POJM OUOJIOTHMH B CUCTEME HAY4YHOIO
3HaHMSI €CTECTBEHHBIX HayK, B (POPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOW KApTUHBI MUpPa U HAy4YHOIO MHUPOBO33PEHHUSA, O BKJIAAE POCCUHCKUX U
3apyOCKHBIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OHOJOTHH, (PYHKIIMOHAIBLHOU
IPAaMOTHOCTH YE€JIOBEKA JJIsl PEIICHHS )KU3HEHHBIX 33/1a4;

YMEHHE PaCKpbhIBaTh COJEPKaHHE OMOJOTHMYECKHX TEPMHUHOB U TOHSTHIA:
KU3Hb, KJIETKa, OpraHu3M, MeTabonu3M (0OOMEH BEIECTB M TMPEBpaIICHUE
SHEPruu), TOMEOCTa3 (CaMOPETyJIslus), YPOBHEBAs OpraHU3alMs >KUBBIX CHUCTEM,
CaMOBOCIIPOU3BEAEHUE (PEMPOTYKIIHS), HACIEICTBEHHOCTh, U3MEHYHBOCTh, POCT U
pa3BUTHE;

yMEHHE Wu3JaraTh OWOJOTUYECKUE TEOpuH (KJIETOYHAs, XPOMOCOMHas,
MyTallMOHHAsA, IICHTpajlbHAs JIOTMa MOJICKYJIApHOW Ouonorum), 3akoHbl (I
Meunpnensa, T. Moprana, H. 1. BaBunoBa) u yuenus (0 HeHTpax MHOrooOpasusi u
MPOUCXOXKIEHUS KyIbTypHbIX pacTteHuid H. 1. BaBuiioBa), onpenensiTh rpaHULIbI
UX IPUMEHHUMOCTHU K )KMBBIM CUCTEMAaM;

yMEHHE BIAJETh METOJaMU HAYyYHOTO TTO3HAHUS B OMOJIOTHU: HAOTIOIEHUE H
OMHUCAHUE MUBBIX CUCTEM, IPOLIECCOB U SIBICHUW, OpPraHu3alus U MNPOBEJICHUE
OMOJIOTMYECKOTO  HKCIEPUMEHTA,  BBIABMXKEHHUE  TUIOTE3bl,  BBISIBICHHE
3aBUCUMOCTH MEXJY HCCIEIyeMbIMU BEJIMYUHAMH, OOBSICHEHUE MOTYyYEHHBIX



pPE3YJIbTaTOB, WCIOJIb30BAaHHBIX HAYYHBIX TOHATHHA, TCOPUU M 3aKOHOB, YMCHHE
JIeNaTh BRIBOJBI HA OCHOBAaHUH TIOJYYCHHBIX PE3YIbTaTOB;

YMEHHE BBICIATH CYIIECTBCHHBIC NMPU3HAKH BHPYCOB, KIETOK MPOKAPHOT H
DYKapHOT, OJHOKIETOYHBIX ¥ MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH
MPOLIECCOB: OOMEHa BEILIECTB W IMpEBpallleHUs] PHEPruu B KiETKe, (OTOCHHTE3A,
IJIACTHYECKOTO0 W JHEPreTHYecKoro oOMEHa, XEMOCHHTE3a, MHTO03a, Meio3a,
OIUTOJIOTBOPCHMS, PAa3MHOXKCHHS, WHAWNBUAYATLHOTO Pa3BUTHS OpPraHU3Ma
(oHTOTEHE3);

YMCHHE TPUMEHSTH IMOJTYYCHHBIC 3HAHUS IS OOBSCHEHUS OHMOIOTHYCCKUX
NPOIIECCOB ¥ SIBJICHHM, ISl IPUHATHS MPAKTUYCCKUX PEHICHUH B TOBCEIHEBHOM
KU3HU C LEeJpl0 obecnieyeHHs O€30MaCHOCTH CBOETO 370pPOBbS U 310POBbS
OKPY’KAIOIIUX JI0JIeH, COOIOICHHSI HOPM IPaMOTHOTO MOBEACHUS B OKPYKAIOIIEH
NPUPOJTHON Cpelle, TMOHMMaHHE HEOOXOIUMOCTH HCIIOJIb30BAHMS JTOCTHIKCHHM
COBpPEMEHHOMN owoaoruu u OMOTEXHOJIOTUH TUTST paIMoOHAIEHOTO
IPHUPOJIOTIOIB30BAHUS;

YMECHHE peIiaTh JJCMEHTApHbIE TCHETUYCCKHME 3aJayd Ha MOHO- U
JTUTUOPHUIHOE CKpEIlUBaHUE, CIEIUICHHOE HAaCJeIOBaHUEe, COCTABJISATh CXEMBI
MOHOTHOPHTHOTO CKPCUIUBAHUS JUISA TPEJCKa3aHus HACICIOBaHUS IMPU3HAKOB Yy
OpraHU3MOB;

yYMEHHE BBITIOJNIHATH JA0OpaTOPHbIE U TPAKTHYECKHUE PalOThl, COOMIOAATH
paBuia mpu padbore ¢ yu4eOHBIM U J1a0OpaTOPHBIM 000PYI0BaHUEM;

yMEHHE KpPUTUYECKH OIICHUBAaTh M HWHTEPHPETUPOBATH HMHPOPMAIIUIO
OMOJIOTUYECKOTO  COJEP’KaHUs, BKIIOUAIOIIYIO TICEBJOHAYYHBIE 3HAHUS U3
Pa3TUYHBIX UCTOYHUKOB (CpeICcTBa MAacCOBOM MH(OpMAIUU, HAyYHO-TIOMYJISpHBIC
MaTepHalbl), STUYECKHUE aCIEKThl COBPEMEHHBIX HCCIEIOBaHUN B OWOJIOTHH,
MeIUIMHE, OMOTEXHOJIOTUH;

yMEHHE CO37aBaTh COOCTBEHHbIE NHCHMEHHBIE W YCTHBIE COOOIICHHS,
00001ast OMoNOTHYecKyt0 UH(POpPMAIIMI0 U3 HECKONBKUX HCTOYHUKOB, TPAMOTHO
WCIIOJIb30BaTh OHATUIHBIN anmnapaT OMOJIOTHH.

[IpenmeTHbIe pe3ynbTaThl OCBOCHUS y4ueOHOro mpeamera «buonorus» 6 11
Klacce NOIKHBI OTPAKaTh:

c(hOpMHUPOBAHHOCThH 3HAHUN O MECTE U PO OUOJIOTHH B CHCTEME HAYYHOTO
3HaHWSI ECTECTBEHHBIX HAayK, B (POPMHUPOBAHUM COBPEMEHHOW €CTECTBEHHO-
HAyYHOW KApTHHBI MHpa W HAYYHOTO MHPOBO33PEHHUS, O BKJIAJIE POCCHUHCKUX W
3apyOeKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWONOTHH, (DYHKIIMOHAILHON
TPaMOTHOCTH YEJIOBEKA JJIS PEIICHUS )KU3HEHHBIX 3a]1a4;

YMEHHE PaCKphIBaTh COJEPKaHHE OMOJOTHYECKHX TEPMHUHOB W TIOHSTHIA:
BU/JI, TOMYJSALUS, TEHOPOH, FBOIIOLHUS, ABUKYIINE CUJbI ((DaKTOPBI) IBOJIOLUH,
MPUCIIOCOOJICHHOCTh OPraHU3MOB, BHJ000pa3oBaHUE, JKOJOrHueckue (HakTophl,



DKOCUCTEMA, TMPOAYIEHThI, KOHCYMEHTBI, PEAYIEHThI, IIEMW  IUTAHUS,
AKOJIOTUYECKasl MUpaMujia, OUoreoreHo3, onocdepa;

yMECHHE W3JIaraTh OWOJIOTHYECKHE TeopwH (IBOJIONHMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKass TEOPHsl DSBOJIOIHH), 3aKOHBI W 3aKOHOMEPHOCTH
(3apogapimeBoro cxoncrtsa K. M. bapa, depenoBanusi riaBHBIX HampaBICHUN U
nyteit sBomoruu A. H. CeepuioBa, yuenus o 6uochepe B. 1. Bepnanckoro),
OTIPEIEIISITh TPAHUITBI UX IPUMEHUMOCTH K )KHBBIM CHCTEMaM;

yYMEHHE BIIAJIETh METOJaMU HayYHOTO TTO3HAHUS B OMOJIOTHU: HAOTIOEHUE H
OIMCAHKME JKUBBIX CHCTEM, IPOIECCOB W SIBICHHM, OpPraHu3ais W IMPOBEIACHHUC
OMOJIOTUYECKOTO  JKCICPUMEHTA,  BBIJABM)KCHHE  THIOTE3bl,  BBISBIICHHC
3aBUCUMOCTH MEXKIY HCCIEAyeMbIMA BEIMYMHAMU, OOBSCHCHHUE IOJYYCHHBIX
PE3yJIbTaTOB, WCIOJIb30BAaHHBIX HAYYHBIX TOHSTHHA, TCOPUU M 3aKOHOB, YMCHHE
JIeaTh BBIBOJIBI HA OCHOBAHUH TIOJYYCHHBIX PE3YIbTaTOB;

YMCHHE BBIJICIATh CYIIECTBCHHBIC NPHU3HAKH CTPOCHHS OHMOJIOTHYCCKUX
O00OBEKTOB: BHUIOB, TMOMNYJSALNHWA, MPOIYICHTOB, KOHCYMEHTOB, PEIYICHTOB,
OMOTeOIeHO30B W JKOCHUCTEM, OCOOCHHOCTH IPOILIECCOB: HACIEICTBEHHOM
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHUI000pa30BaHUs, MPHUCIOCOOICHHOCTH
OpraHU3MOB, JICHCTBHS JKOJOTHYCCKHUX (PAKTOpPOB Ha OpraHW3MBI, IEepeHOca
BEIIECTB M IOTOKAa HHEPTrUM B IKOCUCTEMAX, AHTPOIOTCHHBIX H3MEHEHUH B
HKOCUCTEMAX CBOEM MECTHOCTH, KPYroBOpOTa BEHIECTB U OHOTCOXUMHYECKUX
ITUKJIOB B Ouocdepe;

yMEHHE TPUMEHSTH MOJYYEHHBIE 3HAHUSA 1 OOBSICHEHUs OUOJOTMYECKUX
IPOLIECCOB U ABJICHUM, ISl MPUHATHSA MPAKTUYECKUX PEUICHUN B MOBCEIHEBHOM
KU3HA C 1EeIpl0 oOecriedeHus Oe30MacHOCTH CBOETO 3J0POBBS W 3II0POBbS
OKPYXAIOIIUX JTI0CH, COOMI0OIEHUSI HOPM TPAaMOTHOTO TOBEJICHUS B OKPY>KAIOIIEH
NPUPOJHON Cpelle, MOHMMaHUE HEOOXOJUMOCTH HCIIOIB30BAHUS TOCTHKECHHM
COBPEMEHHOW OMOJIOTUU ISl pallUOHAIBHOTO MPUPOIOTIONE30BAHUS;

yYMEHHE peliaTh dJIeMEHTapHbIe OMOJOTUYECKUE 3a/1a4l, COCTABISITH CXEMBI
MepEeHOCca BEIIECTB U YHEPTUU B SKOCUCTEMAX (LIEMH TUTaHUA );

YMEHHE BBITIONHATH JA0OpATOPHBIE U TPAKTHYECKHE PabOTHI, COOIIOAATH
mpaBmiIa nmpu padboTe ¢ yueOHBIM U JaOOpPaTOPHBIM 00OPYIOBAHHUEM;

YMEHHE KpPUTUYECKH OIICHHBATh M HWHTEPIPETUPOBATH HHPOPMAIIUIO
OMOJIOTUYECKOTO  COJEP)KAaHUS, BKIIOUAIONIYI0 TICEBJOHAYYHBIC 3HAHHS U3
Pa3TUYHBIX HCTOYHUKOB (CpPEICTBa MacCOBOW MH(OpMAIUK, HAYYHO-TIOMYJISIPHBIC
MaTepuasibl),  paccMaTpuBaTh  TJIOOAIBHBIE  DKOJIOTHMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, ((OPMHUPOBATH MO OTHOIICHHUIO K HUM COOCTBEHHYIO TTO3HUIINIO;

yMEHHE CO037aBaTh COOCTBEHHBIE NHCHMEHHBIE W YCTHBIE COOOIICHWSI,
000011ass OMONOTrMYECKYI0 UH(POPMALIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
MCIIOJIb30BaTh MOHSATUMHBIN anmapaTt OMOJOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBanue pa3aesioB U TeM undgpoBbie
Ne i/ P Konrpoiabubie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [{OK
1 b 2 :
HOTIOTHA Kax Hayxa 05 https://m.edso0.ru/7f41c292
2 JKuBBI€ CHCTEMBI U X OpraHu3aIus 1 bubamorexa [JOK
p 1 https://m.edso0.ru/7f41c292
bu6mmoreka [IOK
3 X i 8 1
MMHYECKHUI COCTaB M CTPOCHUE KIETKH httos://m.edso0.ru/7f41c292
bu6mmoreka [IOK
4 XK 6
HSHEACHTEILHOCTS IGIETIH https://m.edso0.ru/7f41c292
5 PazmHOXeHUE M MHAUBUIYAIBHOE Pa3BUTHE 5 1 bubmuorexa [JOK
OPraHu3MoOB https://m.edsoo0.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.edsoo.ru/7f41¢292
bubmuoreka [JOK
8 P 1
CSCPBHOC BpeMA https://m.edsoo0.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 34 0 4



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

11 KVIACC

Koan4yecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NMPOrpaMmblI Bceero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
1 OBOMIOIMOHHAS OMOIOTUS 9 1 bubmmorexa [TOK
https://m.edsoo.ru/7f41cc74
Bo3HUKHOBEHME U pa3BUTHE KU3HU HA bubnuorexa [JOK
2 9 0.5
3emite https://m.edsoo.ru/7f41cc74
bu6moreka [IOK
3 @) 5 1
PTAHUSMBL I OKpYRAIOTIa Chelia https://m.edsoo.ru/7f41cc74
4 Coo00111ecTBa U DKOJIOTHYECKUE CUCTEMBI 9 bubmmorexa [OK
https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
5 P 2
C3CPBHOC BpeMit https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I1O ITPOIT'PAMME 34 0 2.5



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

IHOYPOYHOE IIVTAHUPOBAHHUE

10 KUJIACC
KoauyecTBo yacoB Nara DJIeKTPOHHbBIE Oo6opynoBanune
Ne nugposbie HeHTpa
Tema ypoka Bceer KouTpojabHbI IIpakTHyeckn H3Yy4YeHH
n/n o0pa3oBaTejibHbIE «Touka pocra»
0 e padoThl e padoThI |
pecypchl
bubnuoreka [JOK ONeKTpOHHBIE
1 buomorus B 1 https://m.edso0.ru/863e612 TaOJINIIBI n
CHCTEME HayK 2 IUTIAKATHI.
https://m.eds00.ru/863e632a
MeTto bl TO3HAHUS DJIEKTPOHHBIE
YKUBOU MPUPOIBI. TaONMIBI |
[IpakTnueckas TIJIaKaThI.
pabota Ne 1 Mukpockor
bubnuoteka [JOK .
«Hcmonp3oBanne CBETOBOI,
2 1 0.5 https://m.edso00.ru/863e612
Pa3IMYHbIX 5 MUKpOTpenaparbl
METO/IOB IIpH B , HOyTOYK ¢
W3Y4YeHHUU MIPOrPAMHBIM
OMOJIOTHYECKHUX obecreueHueM
00BEKTOBY «HyJIa6».
buonoruueckue Bbu6muorekxa IIOK DJIEeKTPOHHbBIE
3 CUCTEMBI, MPOIECCHI 1 https://m.eds00.ru/863e656 TaOJIHIIBI u
U UX U3y4eHUe 4 TaKaThl.
XUMHUYECKUI DNEeKTpOHHBIE
4 COCTaB KJIETKH. 1 bubnuorexa LIOK TabIUUBl U
Bonmaun https://m.edsoo.ru/863e674e | mIakaThl.
MUHEpalbHbIE COJIN
5 benku. CocraB u 1 bubmmoreka [JOK DNEeKTPOHHBIE



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

cTpoeHue OenKoB

https://m.edso0.ru/863e6b7
2

TaOJIULIBI u

IIJIaKaThI.
depmMeHTh — ONEeKTPOHHBIE
OMOJIOTHUECKHE TaONMMIBI |
KaTaJan3aTopPHI. ILJIaKaThI.
JlaboparopHas
pabota Ne 1 bubnuotexa [JOK

6 «3yueHwne 0.5 https://m.edsoo.ru/863e6b7
KaTaJINTHYECKOM 2
AKTUBHOCTH
(dbepmeHTOB (Ha
MIpUMEpPe aMHUIIa3hl
WJTU KaTajasbl)»

bubmmoreka ITOK ONeKTPOHHBIE
7 Vraepoapl. JIunuas https://m.eds00.ru/863e687 TaOIUIIBI u
0 IIJIaKaThI.
DJIEKTPOHHBIE
Hyxnennosbie bubnuoreka [JOK
8 TaOJIULIBI u
KuciaoTel. ATD https://m.eds00.ru/863e6d5¢c
IJIaKaThl.
Hctopus u meTo sl DJIEKTPOHHBIE
bu6moreka [IOK
9 M3Y4YEHUS KIICTKH. TaOJIULIBI u
https://m.eds00.ru/863e6e88
Kiterounas Teopust ILJIaKaThl.
Muxkpockon
CBETOBOM,
Knerka kak MHUKpOIIpenaparhbl

10 LETIOCTHAs KUBast , HOyTOYK ¢
cucremMa MPOrPAMHBIM

obecreueHueM

«HyJIa6».



https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88

Crpoenue Muxkpockon
3YKApUOTHYECKOU CBETOBOM,
KJIETKH. MUKpOIpenaparhbl
JlabopaTopHas , HOyTOyK ¢
pabota Ne 2 IPOTPaMHBIM
«3yuenue obecrieyeHreM
bu6mmoreka [IOK
CTPOEHUS KIETOK «HyJIab».

11 - 0.5 https://m.edso0.ru/863e6ff0
p ’ https://m.edso0.ru/863e716¢
KUBOTHBIX, PUOOB
u OakTepuit moa
MHKPOCKOTIOM Ha
TOTOBBIX
MHKpOTIpenaparax u
WX OTICAHUE

DJIEKTPOHHBIE
12 OOMEH BEIIECTB bu6moreka [IOK Y — "
WM MEeTa00JIu3M https://m.edsoo.ru/863e766¢
TaKaThl.
DJIEKTPOHHBIE
doToCHHTE3. bubnuorexa [JOK

13 TaOJIULIBI u

XeMOCHHTE3 https://m.eds00.ru/863e7c98
IJTaKaThl.
. DJIEKTPOHHBIE
DHEPreTU4eCcKuit bubnuoreka [IOK

14 TaOJIULIBI u

oOMeH https://m.edsoo.ru/863e7aae

IJTaKaThl.
JKU3HEHHBIN KT Mukpockon
kieTku. Jlenenue CBETOBOW,

15 KJIETKHA. MHTO3. 05 bubnuoreka [JOK MUKpOIPENapaThl
JIaGopatopHas ' https://m.edsoo.ru/863e7dc4 | , HOyTOYK €
pabota Ne 3 IIPOrpaMHBbIM
«Habmronenue obecreyeHreM



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

MHUTO3a B KJIETKaX
KOHYMKa KOpEIIKa
JIyKa Ha TOTOBBIX
MUKpOIpenapaTax»

«HyJlab».

buocunres 6enka. DJEeKTPOHHBIE
16 Peakiust bu6mmoreka [IOK TaOJIHIIBI i
MaTpUYHOTO https://m.eds00.ru/863e796e | mIAKaTHI.
CUHTE3a
T DIIeKTPOHHBIE
17 paHCasAIUsI — bubnuotexa [JOK raGmam H
OnocuHTE3 OenKa https://m.eds00.ru/863e796e
IJIaKaThI.
Hexnerounrie bu6mmoreka [IOK DIJIEKTPOHHBIE
18 (hOpMBI KU3HU — https://m.eds00.ru/863e754 TabMUIBl |
BHPYCHI 0 TTaKaThl.
DopmsI bubnuotexa [JOK DIIEeKTPOHHBIE
19 Pa3MHOKEHHA https://m.eds00.ru/863e81b TaOIUIIBI u
ODLAHI3MOB 6 TUTAKATHI.
p https://m.edso00.ru/863e831e
Eu6 110K DJIEKTPOHHBIE
nonmoTeka
20 Meti 0
enos https://m.edsoo.ru/863e7f4a TADIHIAT 1
TJIaKaThI.
OO6pazoBanue u Mukpockor
Pa3BUTHE TIOJIOBBIX CBETOBOM,
KJICTOK. Bt OK MHUKpOIIpenaparhbl
O1m010TBOPEHHE. nbmorexa 11 , HOyTOYK ¢
21 0.5 https://m.edso0.ru/863e81b
JlaboparopHas 6 MPOrPAMHBIM
pabota Ne 4 B obecrieyeHreM
«M3yuenune «HyJIab6».

CTPOCHHA IMOJIOBBIX



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6

KJICTOK Ha I'OTOBBIX

MUKpOTIperapaTax»

NupuBunyansHOE bubmnoreka LIOK DJIEeKTPOHHBIE
22 pa3BUTHE https://m.eds00.ru/863e843 TaONMuubBl M

OpraHU3MOB 6 IUIAKAThI.

'enetnka — Hayka DJIEeKTPOHHBIE
23 0 bubnuotexa [JOK TaOMUIBl M

HACJIEJICTBEHHOCTH https://m.eds00.ru/863e86f2 | mIakaThI.

U U3MEHYUBOCTH

3aKOHOMEPHOCTH DJIEKTPOHHBIE

HacJIeIOBaHU Bubmmoreka IJOK TaOJINIIBI Hu
24 MIPU3HAKOB. https://m.eds00.ru/863e887 IUTaKaThl.

MoHoruOpuIHOE 8

CKpEIIUBaHUE

JurubpumHoe DJIEKTPOHHBIE

CKpEIIUBaHHE. TabaUIBl |
o5 3aKkoH bubanoreka LIOK IUTAKaTBI.

HE3aBUCHUMOI0 https://m.edso00.ru/863e89a4

HacJIeI0BaHUs

MIPU3HAKOB

CuemjieHHoe Mukpockon

HacJIeIoOBaHUE CBETOBOI,

MIPU3HAKOB. MHUKPOIIpENapaThl

JlaboparopHas , HOYTOYK C
26 pa60Tpa N9p5 0.5 bubmmorexa LIOK HpOl}“];aIZIHHM

https://m.eds00.ru/863e8c60
«3yuenue obecrieyeHrEM
pe3ynpTaToB «HyJIab».

MOHOFI/I6pI/II[HOFO u

JTUTUOPUIHOTO



https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60

CKpCIIUBAaHUA Y
Ipo30(huisl HA
T'OTOBBIX
MHUKpOITpernaparax»

T'eneTuka nouna.

ONEeKTPOHHBIE

Hacnenosanue TaOJIHIIBI u
27 MPU3HAKOB, brbmorexa [OK TIJIaKaThl.
https://m.edso0.ru/863e8c60
CIICTUICHHBIX C
TOJIOM
N3MeHYnBOCTS. DJIEKTPOHHBIE
Henacnencreennas TaOJINIIBI Hu
W3MECHYHBOCTD. TJIaKaThl.
JlaGoparopHas
pabota Ne 6.
N3yuenue
28 MOTU(DUKAITMOHHOU 0.5 bubmmorexa LOK
https://m.edso00.ru/863e8efe
W3MCHYHMBOCTH,
MMOCTPOCHHE
BapUAIIMOHHOTO
psana u
BapUallMOHHOM
KpHUBOI»
HacneacreenHnas Muxkpockon
W3MEHYHBOCTD. CBETOBOI,
JlaGopatopHas MHKpOIpErapaThbl
29 pa60Tpa N9p7. 0.5 Bubmmorera [IOK , HO}I?T6;)K c '
. https://m.edsoo.ru/863e8efe
«AHanu3 MyTanun y MPOTPAMHBIM
po30(huisl HA obecrieyeHreM

T'OTOBBIX

«HyJIa6».



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe

MUKpOTIperapaTax»
bubmunoreka LIOK DNeKTPOHHBIC
30 I'eneTnka gemoBeka 1 https://m.eds00.ru/863e8d7 TaOJIHIIBL u
8 IUTAKATBHL.
Pe3epBHbIi ypok. DJIEeKTPOHHBIE
O06001menue o TaOJIHIIBL 5
31 TEME 1 ILIAKATHI.
«HacnencrTBeHHOCT
b ¥ U3MEHYHUBOCTE
OpPTaHU3MOB»
bubnuoreka [JOK ONeKTPOHHBIE
Ceneknus Kak
32 1 https://m.eds00.ru/863e921 | Tabauuel  H
HayKa | IpoIiece
4 IIJIAKATHI.
MeTtonanl u DJIEKTPOHHBIE
bu6moreka [IOK
JIOCTHIKECHHUS TaOJIUIIBI u
33 . 1 https://m.eds00.ru/863e921
CEJICKIIUU pacTeHUM 4 IUIAKAaThI.
M >KMBOTHBIX -
buoTexHosorus kak bubmmoreka ITOK DJIEKTPOHHBIE
34 0Tpaciib 1 https://m.eds00.ru/863e933 TaOIUIIBI U
MIPOM3BOICTBA 6 IUIAKaThI.
OBILIEE KOJIMYECTBO
YACOB I1O 34

I[TPOTPAMME



https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863e9336

11 KVIACC

KoimuecTBo yacos DJIeKTPOHHbIE Oo0opynoBanue
Ne ara uugpoBbie HeHTpa
Tema ypoka KonTposbubie | IlpakTnueckue A bp P
n/n Bcero HU3y4eHusi | oOpa3zoBaTe/ibHbIE «Touka
padoThI padoTsbI
pecypcsl pocTa»
ONeKTpOHHBIE
DBOJIONHS 1 METOIbI bu6moreka [IOK
1 ) 1 TabmuuLl  H
€€ U3y4eHus https://m.edsoo.ru/863ea20e
TUTaKATHI.
Hctopus pazputus DJIEKTPOHHBIE
2 MIPEeNCTaBIEHUN 00 1 bubmmorexa LOK TaOJINIIBI Hu
P https://m.edso0.ru/863e9570
IBOJTIOIIH TUTaKATHI.
DJIEKTPOHHBIE
3 Muxkpo3Botonus 1 bubamorexa LOK Tabmuupl U
p 1 https://m.edso00.ru/863e9cle
ITaKaThl.
[Monmynsiuus kak DJIEKTPOHHBIE
3JIeMEHTapHas Tabmuupl U
€MHULIAa BUJA U ITaKaThl.
IBOJTIOIHH.
4 JlaGopaTopHas 1 05 bubnuoreka [JOK
pabora Ne 1 ' https://m.eds00.ru/863e99c6
«CpaBHEHHE BHJIOB
o
MOP(OJIOrHIEeCKOMY
KPUTEPUIO»
BIDKYIITUE CHITBI DJEeKTPOHHBIE
5 gneMZIIia HEIE 1 bubmiorexa [IOK Ta6JII/III;BI u
P https://m.edsoo0.ru/863e9da4
(bakTOpBI) 3BOJIIOLIUN IUTaKaThl.
6 EctecTBenHbIit 0TOOD 1 bubnuorexa [IOK ONEeKTPOHHBIE



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4

u ero (GpopMmel

https://m.edsoo.ru/863e9ed0

TaOJIULIBI u

IUIAKATHI.
PesynbTarht DNEKTPOHHBIC
DBOJIIOLIUU: TaOJIHIIBL Hu
MIPHUCTIOCOOICHHOCTD TUTAKATHI.
OpPraHU3MOB U
BHJI000pa30BaHuE.

7 JlabopaTopHas 05 bubnuotexa [JOK
paboTa Ne 2 ' https://m.edsoo.ru/863e9fde
«Onucaune
MIPUCTIOCOOIEHHOCTH
OpraHusma M eé
OTHOCHUTEILHOTO
XapakTepa»

DJIEKTPOHHBIE

3 Hanpasnenus u nytu bubmmoreka [IOK TaGHLEI u
MAaKpO3BOIIOLINHU https://m.edsoo.ru/863e9cle

ILTAKaTEL.
DJIEKTPOHHBIC
Heob6parumocTth P

9 TaOJIULIBI u

DBOJIIOLIUU
ILTAKaTEL.
Uctopus xu3Hu Ha DJIEKTPOHHBIE

10 3eMiie 1 METOJIBI €€ TaOJIULIBI u
W3Y4YEHUS ILTAKaTEL.
I'nnoressl DNEeKTPOHHBIC

11 IPOUCXOKIECHUA bubmnorexa [IOK TaOJIULIBI u

p https://m.edsoo.ru/863ea5a6
’KM3HHU Ha 3emie ILTAKaTEL.
PasBuTHe XU3HH Ha DJEeKTPOHHBIE
bu6mmoreka [JOK
12 3emuie 1o ’pam U TaOIULIBI u

nepuogam

https://m.edsoo.ru/863ea6be

IIJ1aKaThI.



https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be

OCHOBHBIE ITAIIBI

ONEeKTPOHHBIE

3BOJIIOLIUU TaOMMIBl |
pPacTUTEIBHOTO U TJIaKaTHhI.
YKUBOTHOTO MUpa.
13 [IpakTuyeckas pabora 05 bubmmoreka [IOK
Ne 1 «M3yuenue ' https://m.edso0.ru/863ea8bc
HCKOTIaeMBbIX
OCTaTKOB PAaCTCHUH U
KUBOTHBIX B
KOJUTEKIIHASIX)
CoBpemenHas DIIEKTPOHHBIE
14 cucreMa bubmmorexa LOK TaOJINIIBI Hu
https://m.edsoo.ru/863ea48e
OpPraHUYECKOTO MUpPa TJIaKaTHhI.
DJIEKTPOHHBIE
OBOJIIOLINS YeJI0BEKa bubnuorexa [JOK
15 TaOJINIIBI u
(anTpomorenes) https://m.edsoo.ru/863eac2c
TaKaThl.
JIBYOKyII€e CHIIbI DJIEKTPOHHBIE
16 (dakTopsr) bubmorexa [TOK TaOMUIBI |
P https://m.edsoo.ru/863ead44
aHTpOIOreHe3a ITaKaThl.
DJIEKTPOHHBIE
OcHoBHbIE CTaAUU
17 TaOMUIBI |
ABOJIIOINH YEJIOBEKa
ITaKaThl.
UYenoBeueckue pachl U DJEeKTPOHHbBIE
18 PUPOIHBIE bubmorexa [IOK TaOJIULIBI u
Pup https://m.edsoo.ru/863eaea2
a/IarTaluy 4eJ0oBeKa ITaKaThl.
PesepBHbIN ypoK. DNEeKTPOHHBIE
19 O6o006meHue mo Teme TaOMUUbBl |
«Bo3HUKHOBEHUE U TTaKaThl.

Pa3BUTHUC KU3HU HA



https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2

3emiie»

ONEeKTPOHHBIE
20 DKOJIoTHus KaK HayKa TaOMUIBl |
TUTAKaTHI.
Cpensl oOuTanus u ONEeKTPOHHBIE
bu6mmoreka [IOK
21 9KOJIOTHYECKHE TaONMMIBI |
https://m.edsoo.ru/863eafec
(hakTopsl TJIaKaThI.
Abunotnueckue ONeKTpOHHBIE
(hakTophI. TaOmuIBl |
JlabopaTopHas TJIaKaTHhI.
pabota Ne 3.
«Mopdonornueckue
0COOCHHOCTH Eu 110K
HOJIMOTEeKA
22 ACTEHUH W3 Pa3HBIX 0.5
P p https://m.edsoo.ru/863eb10e
MECT OOUTaHU.
JlabopaTopHas
pabota Ne 4.
«BnusiHue cBera Ha
POCT M pa3BUTHE
YEPEHKOB KOJIEyCa»
DJIEKTPOHHBIE
BuoTtnueckue bubmuoreka [JOK
23 TaOJIULIBI u
(hakTophI https://m.edsoo.ru/863eb348
IJIaKaThI.
DKOJIOTUYECKHue DJIEKTPOHHBIE
XapaKTEPUCTHKHU TaONMMIBI |
TTOIYJISIHH. TJIaKaThI.
24 g 0.5

[IpakTuueckas pabora
Ne 2 «Iloacuét
IJIOTHOCTH



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

MOIYJIALMM pa3sHbIX
BHUJIOB PACTCHHIN»

CoobmecTBa DJEeKTPOHHBIE
25 OpraHu3MOB — bubnmorexa LOK TaOIUIIBL u
p https://m.edsoo.ru/863eb46a
OHOILIEHO03 ILIAKATHI.
DKOJIOTHYECKHE ONEeKTPOHHBIE
26 CUCTEMEI bubnmorexa LHOK TaOJIUIIBI u
https://m.edso0.ru/863eb46a
(3KOCUCTEMBI) TJIaKaThI.
OcHoBHbIE ONeKTpOHHBIE
OoKa3aTenun TaOIULIBI n
SKOCHUCTEMBL. [UIAKATHI.
bu6moreka [IOK
27 DKOIOTHYECKHUE
. https://m.eds00.ru/863eb5fa
nupaMuibl. CBOMCTBA
DKOCHCTEM.
Cykueccust
rino . DJIEKTPOHHBIE
UPOIHBI
28 PHPOAL TaOIULIBL u
DKOCHUCTEMBI
ILTAKaTEL.
DJIEKTPOHHBIE
AHTpOTIOT€HHbIE
29 TaOJIULIBI u
DKOCHUCTEMBI
ILTAKaTEL.
Buochepa — DNEeKTPOHHEIE
Gep bubmuoreka [JOK P
30 riio0agpHas TaOJIULIBI u
https://m.edso0.ru/863ebh5e
JKOCHCTEMA 3eMITH ILTAKaTEL.
3aKOHOMEPHOCTHU DNEeKTPOHHBIE
31 CYILIECTBOBAaHHUSA bubmorexa LIOK TaOIULIBI u
i https://m.edso00.ru/863ebd16 H
ouochepsl TTaKaThl.
32 UYenoseuecTBo B DNEeKTPOHHBIE



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

ouochepe 3emn TaOMMIbl |
TUTaKaThI.
CocyuiecTBoBaHue ONEeKTPOHHBIE
33 MIPUPOJIBI U 1 bubmorexa HOK TaOMUIBl |
https://m.edsoo.ru/863ebale
4eII0BEYCCTBA TUTAKaTHI.
Pe3epBHbIi ypoK. DJIEeKTPOHHBIE
O0600111eHE TeMBbI TaOmuIBl |
34 «Coo0bmecTBa 1 TUTaKaTHl.
IKOJIOTHUECKUE
CUCTEMBD»
OBIIEE KOJIMYECTBO 34 95

YACOB I10 ITPOI'PAMME



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




MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBbHOM ITPOI'PAMMBbBI

10 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

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

ChopMHupOBaHHOCTh 3HAHWUK O MECT€ W POJIM OWOJIOTHU B CHCTEME
Hay4HOTO 3HAHHUS €CTECTBEHHBIX HAyK, B (HOPMUPOBAHUH COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTHUHBI MHUpa U HAYYHOTO MHUPOBO33PEHUS; O
BKJIQJIE POCCHUUCKHX W 3apyOekKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE
ounosiornu; (HYHKIMOHAIBHOW TPAaMOTHOCTH YEJIOBEKA ISl pPelIeHUs

JKM3HCHHBIX 3aJ1a4

YMeHHne packphiBaTh COJACp)KAHWE OHMOJOTHYECKUX TEPMHUHOB U
TIOHSATHN: KU3Hb, KIIETKA, OpraHu3M; MeTaboam3M (0OMEH BEIIECTB H
MpEeBpAIllEHUE HHEPruH), TOMEOcCTa3 (caMOperyysiuus), YpOBHEBas
OpraHu3aIus KUBBIX CHUCTEM, CAaMOBOCIPOU3BEACHHUE (PEMpPOIyKITHS),

HACJICACTBEHHOCTh, U3MCHYNUBOCTL, POCT U Pa3BUTUC

YMenue uznarate OMOJIOTHYECKHE TEOPUU (KJIETOYHAs, XpPOMOCOMHas,
MyTarmoHHas), 3akonsl (I'. Mennens, T. Moprana, H.M1. BaBunosa) u
yueHus: (0 IEHTpaXx MHOTrooOpaszus U MPOUCXOXKICHHUS KYJIbTYPHBIX
pactenuii H.W. BaBunoBa), onpenensaTh rpaHUIbl UX TPUMEHUMOCTH K

KHUBBIM CUCTCMaM

VYmenune BJIaACTb MCTOAAMHW HAYYHOI'O IIO3HAHHUA B ouonoruu
(Ha6J'IIOI[eHI/Ie U ONHMCAHUE XHUBBIX CHCTEM, IIPOLCCCOB H HBHCHHﬁ;
OpraHu3anuia u IIPOBCACHUC OHOJIOTHYECKOTO OKCIICPUMCHTA,
BBIABHKCHHUC THUIIOTE3bI, BBIABJIICHHC 3aBUCHUMOCTHU MCKOAY
HCCICAYCMBIMH BCIIMYMHAMU, 00BICHEHHE INOJIYYCHHBIX PE3YIIbTATOB,
HCIIOJIb30BAHHBIX HAYYHBIX HOHHTHﬁ, Teopnﬁ U 3aKOHOB; YMCHHUC

ACJIaTh BIBOABI HA OCHOBAHUHU ITOJTYUCHHBIX pe3yn]':>TaTOB)

YMeHue BBIIEIATH CYHICCTBCHHBIC TIIPHU3HAKH BHUPYCOB, KIICTOK
IIPOKapuoOT MU ISYKAPUOT, OJHOKJICTOYHBIX W MHOTOKJIICTOYHBIX
OpPraHnu3MOB; 0COOEHHOCTH mponeccoB oOMeHa BCIICCTB n
IMpEeBpalllICHUA DHEPIrUu B KIICTKC, (I)OTOCI/IHTC38., JIaCTUYCCKOIro M
OHEPTCTUYICCKOTO O6MCH8., XCMOCHHTC3a, MHTO3a, Meﬁo3a,
OIINIOAOTBOPCHUA, Pa3MHOKCHU, HHAUBUAYAJIBHOT'O Pa3sBUTHA

opranusMa (OHTOT€He3)




YMenue IMPUMCHATH IMMOJIYYCHHBIC 3HaHUA JIIsL 00BbIACHEHHUS

OHMOJIOTHYECKUX mpouecCoB u SIBJ'IGHI/If/'I, I TIPUHATUSA NPAKTHYCCKUX
pelIeHNi B TOBCETHEBHOW KHU3HH B LIEJsIX oOecrieyeHns 0e301macHOCTH
CBOETO 370POBBS M 37I0POBBS OKPYXKAIOIINX JIFO/ICH, COOIIIOICHUS] HOPM
T'paMOTHOI'O IIOBEACHUA B

OKpYXaIoIIel  MPUPOAHOMN

HCIIOJIBb30BaHUA

cpene;

NOHUMAaHHE HE00X0IUMOCTH JOCTHKEHU I
COBPEMEHHOW OHONOTMM W OWOTEXHOJIOTHH Uil PAlMOHAIBHOTO

IPUPOJIONIOJIB30BAHUS

YMeHue pemiath 3JIEMEHTApHbIE T€HETHYECKHE 3aJauyd Ha MOHO- U
JTUTHOPUTHOE CKpEINIMBAaHUE, CIEINIEHHOE HACJIEeIOBAHHE; COCTABIISIThH
CXeMbl ~ MOHOTHOPHIHOTO

CKpCIIMBaHUA JJIsA npeacKazaHusa

HacCJI€OOBaHUW ITPU3HAKOB Y OpTaHU3MOB

YMeHue BBINOJHATH J1a0OpaTOpHbIE W MPAaKTUYECKUE paboThI,

coOnroAaTh mpaBWwia OpU paboTe ¢ Y4eOHBIM U J1IabOpPaTOPHBIM

000pyI0BaHHEM

YMeHue KpUTHYECKH OLEHHWBATh U HHTEPIPETUPOBATH MH(MOPMALUIO
OMOJIOTHYECKOTO COJEPKaHUsI, BKITIOYAIOIIYIO TICEBIOHAYYHBIC 3HAHUS
13 pa3uuHbIX UCTOYHUKOB (CMMU, HaydHO-TIOMYJIIpHBIE MaTEpHAIIbI);
STHUYECKHE AaCMeKThl COBPEMEHHBIX MCCIEIOBaHUI B OHOJIOTHUH,

MeIUIMHE, OMOTEXHOIOTHI

10

YMeHne co3iaBaTh COOCTBEHHBIC MMCHMEHHBIC M YCTHBIE COOOIICHHUS,
00001m1ass 6MoIOTHUECKYI0 HHPOPMAIUIO U3 HECKOJIbKHX MCTOYHHKOB,

I'PaMOTHO HCIIOJIb30BATH MMOHSATUMHBINA alrapar OuoJIOrun

11 KIJACC

Kon
NpoBEPsSIEMOro
pe3yabTaTa

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

CchopMupOBaHHOCTh 3HAHUI O MecTe W pOJU OMOJOTMU B CHUCTEME
HAY4YHOTO 3HaHUS €CTECTBEHHBIX HAyK, B ((OPMUPOBAHUN COBPEMEHHON
€CTECTBEHHO-HAY4YHON KapTHHBI MHpa U HaydHOTO MHUPOBO33PEHHUS; O
BKJIa/Ie POCCUHCKUX M 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
O6uonoruyu; (PyHKIMOHAIBHOW TI'PaMOTHOCTH 4YeNlOBeKa MJISl PELIeHMS

JKHN3HCHHBIX 3aJa4

YmMmenue PAaCKpBIBATH COACPIKAHUC OMOJIOrHYCCKUX TCPMHUHOB U

TOHSTHM: BUJ, MOIYJIALUA, FCHO(I)OHI[, OBOJIIOLIMA, ABWIKYIIUC CHIIBL




(daxTopsr) 3BOJIIOLUH, MPUCTIOCOOJICHHOCTD OPraHu3MoOB,
BHJI000pa30BaHKE, IKOJIOTHYECKUE baxTopsl, IKOCHUCTEMA,
MIPOTYIIEHTHI, KOHCYMEHTBHI, PEIYILICHTHI, end  TUTaHUS,

IKOJIOTHYECKas MUpaMuIa, OnoreoreHos, ornochepa

YMenue uznarate OMOJIOTUYECKHE TEOPUM (3IBOJIOIMOHHAs Teopus Y.
JlapBuHa,  CUHTETHYecKass TEOpUs  HBOJIIOLMHU), 3aKOHBl U
3aKOHOMEepHOCTH (3apopiieBoro cxojacrtsa K.M. bapa, yepenoBanus
[JIaBHBIX HampasieHuil u myrei sBomtonuu A.H. CeBepiioBa, yueHus o
ouochepe B.M.  Bepnanckoro), ompeaensTb  IPaHULBl  UX

MNPUMECHUMOCTH K JKUBBIM CUCTEMaM

YMeHue BianeTh METOJaMH HAyYHOTO TI03HaHUS B OHOJOTHUU
(HabmroleHNe W OINMCAHHME KUBBIX CUCTEM, IPOIECCOB U SIBICHUN;
OopraHu3aisi M TPOBEIECHHE OHOJOTUYECKOTO  HKCIIEPUMEHTA,
BBIJIBIOKCHWE  TUIOTE3bl;  BBIABICHHE  3aBUCHMOCTH  MEKIY
HCCIIeTyeMbIMU BEIMYUHAMHY, OOBSICHCHHE TIOJYICHHBIX PE3yJIbTaToOB,
WCIIOJIb30BAHHBIX HAYYHBIX TIOHSATHH, TCOPHH W 3aKOHOB, YMCHHE

ACJIaTh BBIBOABI HA OCHOBAHUHU MOJYUCHHBIX peSYJ'H)TaTOB)

Ymenne BBIJICIISAT CYILIECTBCHHBIC NIPU3HAKA CTPOCHUS
OMOJIOTUYECKUX  OOBEKTOB: BHUJIOB, TOMYJSIHHA, MPOAYIICHTOB,
KOHCYMEHTOB,  PEIYyLEHTOB,  OWOTEONEHO30B M  JKOCHUCTEM;
0COOEHHOCTH MPOIIECCOB HACJICICTBEHHOMN U3MEHYHBOCTH,
€CTECTBEHHOTO  0TOOpa, BHUI000pa30BaHUs, NPHUCIIOCOOICHHOCTH
OpPraHu3MOB, JICHCTBHS HKOJIOTUYECKUX (PaKTOpOB Ha OpraHU3MBEI,
IIepeHOca BEIIECTB U MOTOKA SHEPTHU B IKOCHCTEMaX, aHTPOIIOTEHHBIX
WU3MEHEHHI B 9KOCHUCTEMaX CBOEH MECTHOCTH, KPYTrOBOPOTAa BEUIECTB U

OMOTEOXMMHUYECKUX IIUKIOB B Orocdepe

YMeHue OpUMEHSTh TONy4YeHHbIE 3HAHUS s OObSICHEHUS
OMOJIOTUYECKHUX IMPOILIECCOB U SIBICHUM, Al MPUHITHUS MPAKTUUECKUX
pellieHuit B MOBCEAHEBHOM KU3HU B LIEJSIX oOecreyeHus: 6e30MacHOCTH
CBOETO 37I0POBbS U 37J0POBbS OKPYKAIOLIUX JIFOJEH, COONIOIEHUS HOPM
rPaMOTHOTO TIOBEIEHUS B  OKpYXalolled MpHpOAHON  cpene;
MOHUMaHHE HE00X0IMMOCTH HCIIOJIb30BaHUS JOCTHKEHUI

COBpeMeHHOﬁ OunoJIorun AT pallMOHAJIBHOT'O ITPUPOAOIIOJIE30BaAHUS

YMmenue peuiatb 3JICMCHTApPHBIC OMOJIOTHYCCKHUE 3aaa4u, COCTaBJIATHb

CXEMbI IIEPEHOCA BCHICCTB U DHEPTHUU B SKOCUCTEMAX (I_ICHI/I HI/ITaHI/Iﬂ)

YMeHMe BBINOJHATH J1a0OpaToOpHble M MpaKTHYECKue padoThl,
coOmonarh npaBuia npu paboTe ¢ yuyeOHBIM U J1TAGOPATOPHBIM

obopynoBaHueM




YMeHHe KpUTHUYECKH OLEHUBATh W WHTEPHPETUPOBATH HH(OPMAIIHIO
OMOJIOTUYECKOTO CO/ICPKAaHM, BKIIOYAONIYIO TICEBIOHAYYHBIC 3HAHUS

13 pa3nuuHblX UcTouyHUKOB (CMMU, HaydHO-NONyJIsipHBIE MaTepUalbl);

? paccmarpuBath rio0anbHbIe HKOJIOTUYECKHE po0IIeMbI
COBPEMEHHOCTH, (DOPMHUPOBATH IO OTHOIICHHUIO K HHUM COOCTBCHHYIO
HO3ULUIO
YMeHne co3iaBaTh COOCTBEHHBIC MICHMEHHBIE M YCTHBIE COOOIICHMUS,
10 000011251 OMOJOTUYECKYI0 WH(POPMAITHIO U3 HECKOJIBKUX MCTOYHUKOB,

T'paMOTHO HUCIIOJb30BATh MMOHSITUMHBINA arrapar OuoIorun




MHNPOBEPAEMBIE DJIEMEHTBI COAEPKAHUA

10 KVIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

1

buonorus kak Hayka

1.1

buonornss — Hayka o kuBOM mpupone. Ponp Ouonormm B (opMUpOBaHHU

COBPEMEHHOI Hay4yHOU KapTUHBI Mupa. CrcTemMa OMOJIOTHYECKUX HAyK

1.2

Metopl MO3HAaHUSA KUBOW NpUpPOAbl (HAONIOAEHHE, SKCIEPUMEHT, ONKCAHUE,
U3MEpEeHne, KIacCu(pUKalus, MOJCIUPOBAaHUE, CTATUCTHUYECKas 00paboTka

JTAHHBIX)

JKuBBIe cuCcTEeMBI M HX opraHusanunsa

2.1

XKusble cuctembl (OMOCHCTEMBI) Kak MHpeaMeT u3ydeHus: Ouosoruu. CBoiicTBa

OMOCHCTEM M UX pazHOOOpasue

2.2

YpoBHU OpraHuzanuu OHMOCHCTEM: MOJEKYISIPHO-TEHETHUYECKUN, KIIETOYHBIMH,

OpraHU3MEHHBIN, MOMYISIUOHHO-BUIOBOM, IKOCUCTEMHBIH, OHochepHbIH

XHWMHUYECKUH COCTAB U CTPOEHUE KIETKH

3.1

XUMUYECKUH COCTaB KJIETKM. XHMHUYECKHE DIEMEHTBhI: MaKpOJIEMEHTHI,
MHKpOd3JeMeHThl. Boma u wMuHepanbHple BemiecTBa. DOyHKIMM BOABI |

MHHEPaJIbHBIX BellecTB B kKieTke. [lopaepxanne ocMoTuueckoro 6agaHca

3.2

benku. CoctaB m cTpoeHHE OCIKOB. AMHUHOKHCIOTBI — MOHOMEPHI OCJIKOB.
He3zamenumMble W 3aMEHUMBIE AMUHOKHUCIOTBHL. AMHWHOKHUCIOTHBIM COCTaB.
YpoBHU CTPYKTYpbl OEIKOBOM MOJIEKYIbI (IEpBUYHAS, BTOPUYHAS, TPETUUHAS U
YeTBepTUYHAsl CTPYKTypa). XHUMHUYECKHUE CBOIcTBa OenkoB. buosornuyeckue
(dbyHKIMH OEITKOB.

®epMeHThl — Ouooruueckue kartanuzaropbl. CTpoeHue (epMeHTa: aKTHBHBIN
HeHTp, cyoctpaTtHas crneuuduynocts. Kodepmentsl. Burtamunsl. OTnuyus

Q)epMCHTOB OT HCOPTraHNYCCKHUX KAaTAJIN3aTOPOB

3.3

VYrneBoasl: MOHOCaxapuabl (TIOKO3a, prO03a U Ae30KcHpru003a), Arcaxapubl
(caxaposa, nakro3a) W MoJMcaxapuibl (Kpaxmall, TJIMKOTeH, IeJUTI0JI03a).
buonoruueckue GpyHKIIUN yTriIeBOIOB.

Jlunuasl:  TpUrMUepuabl,  crepouibl,  ¢dochomunuael.  ['mapoduisHo-
rupooOHble cBoMcTBa. buonornueckue ¢yHkuuu sunuaoB. CpaBHeHHE

YrijieBo0B, OCIIKOB H JIMIIUIOB KaK UCTOYHHUKOB S3HCPTHUU

3.4

Hyxneunossie kucnotsl: JIHK u PHK. Hykneotuasl — MOHOMEpPBI HyKJIEHHOBBIX
kucnoT. Crpoenne u ¢ynkuun [IHK. Crpoenne u ¢ynkinuun PHK. ATO:

CTpoeHHE U PyHKLIUU

3.5

]_II/ITOJ'IOPI/IH — HayKa O KJICTKC. Knerounas TCOpHsL. MeTtoapl N3YYCHHSA KIICTOK




3.6

Krnerka xak nenoctHas xuBas cucrema. OOlIue NPU3HAKU KIETOK: 3aMKHYTast
HapyxHas mMemOpana, mojekynsl JJHK kak reHermdeckuid ammapaT, cucTema

cuHTEe3a Oerka

3.7

Tunel kKeTok: 3yKapruoTuyeckass U npokapruoruyeckas. OCOOEHHOCTH CTPOECHUS
npokapuotuueckoil  kierku. Kiierounas crenka Oaktepuil.  CtpoeHue
JYKapUOTHYECKON KJeTKU. OCHOBHBIC OTJIMYMS PACTUTEIHHOM, >KMBOTHOM H

IpUOHOM KIIETKH

3.8

[loBEepXHOCTHBIE CTPYKTYpbl KIETOK — KIETOYHAs CTEHKAa, IJIMKOKAIMKC, HX
¢ynkimu. [lnazmatrnueckas memOpaHa, e€ cBoiicTBa U pyHkmu. [{uronnazma u eé
opranouipl. OHOMEMOpaHHbIE OPraHOW[Ibl KJIETKU: IHJAOMIa3MaTHUYecKasi CETh
(OIIC), ammapar T'onbmku, m3ocombl. [lomyaBTOHOMHBIE OpPraHOUIBI KIIETKH:
MUTOXOHJpUH, MiacTuipl. llpoucxoxkaeHne MHUTOXOHIPUM U TUIACTHI. Buabl
miactua. HememOpaHHble OpraHouipl KIETKH: PUOOCOMBI, KJIETOYHBINA LIEHTP,

PECHUYKH, KIyTUKHA. DYHKIIMM OpPraHOWIOB KIETKH. BriroueHus

3.9

Anpo — perynaTopHblii 1eHTp KieTku. CTpoeHue sapa: saepHas 000JI0uKa,

KapuoIiuiasMa, XpoMaTuH, AAPBIIIKO. XpOMOCOMI)I

3.10

TpaHcnopT BEECTB B KIIETKE

}KI/I3H6I[65[TGJ'IBHO CTh KJICTKH

4.1

OOmeH BemecTB, WM METa00JM3M. AcCUMUIIALUS (TUTACTHYECKHT OOMEH) |
JTUCCUMUIISALINAS (PHEPTETHYCCKU OOMEH) — JIB€ CTOPOHBI €IMHOTO TpoIecca
MeTabonm3ma. Tumbsl oOMeHa BemiecTB: aBTOTPO(HBINA U TeTepoTpodHBIA. PoJb

(hepMeHTOB B 0OMEHE BEIIEeCTB U MPEBPAIICHUN SHEPTUH B KIETKE

4.2

dotocunTe3. CBeroBast U TeMHOBas (a3bl hotocuHTe3a. Peakiuu hoTocunTe3a.
OddextuBHOCTL PoTOCHMHTE3a. 3HAYeHUE (POTOCHHTE3a IS KU3HHU Ha 3emile.
Bnusiaue ycnmoBuwit cpenbl Ha (OTOCHHTE3 W CHOCOOBI TOBBIMICHHS €rO
IPOJAYKTUBHOCTH Y KYJIbTYPHBIX PACTCHHIA.

XeMocuHTe3. XEMOCHHTE3HpYIIIUe OakTepuu. 3HAYeHHE XEMOCHHTe3a s

JKA3HM Ha 3emiie

4.3

9HepreTquCKHﬁ OOMeH B KIIETKE. Pacmiennenue BCIICCTB, BBIACIICHHUEC U
AKKYMYJIIMPOBAHUEC SHEPruu B KIICTKEC. OTansl QHCPICTHICCKOIO oOMeHa.
I'mukonus. EpO)KeHI/Ie n €ro BHUIHI. KI/ICJ'IOpO)IHOG OKHCJICHHUEC, WJIN KIJIICTOYHOC

npixaHue. DPPEeKTHBHOCTh IHEPreTUIECKOT0 OOMeHa

4.4

Peakiiun matpuuHoro cuntesa. ['enernueckas undopmanus u JJHK. Peannzanus
reHeTH4eckoil mHpopmanuu B KieTke. ['eHeTHdeckuit KOJ M €ro cBoiicTBa.
Tpanckpunuus — marpuunblii cunte3 PHK. Tpancnsmus — O6uocunTte3 Oenka.

Koauposanue amuHokucnot. Posib pubocom B GrocuHTe3e Oernka

4.5

Hexnerounsle (opmbl ku3HM — BHpYChl. Mcropus otkpeitus BupycoB (/.M.




WBanoBckmii). OcCOOEHHOCTHM CTPOCHUS M JKU3HEACATEIBHOCTH BUPYCOB.
bakrepuodaru. boye3sHu pacTeHHid, >KUBOTHBIX M 4YEIIOBEKa, BBI3BIBAEMEIC
Bupycamu. Bupyc nmmyHonedpunura genoseka (BMY) — Bo30ynutens CIINa.

[IpodunakTrka pacpocTpaHeHUs] BUPYCHBIX 3200 ICBaHHIA

PasMHOkeHNE 1 MTHAMBUAYAIBHOE Pa3BUTHE OPraHU3MOB

5.1

KieTounslii 1WKI, WM KU3HEHHBIA MK KIeTKU. MHTepdasza u MHUTO3.
[Ipoueccel, npoTekatomue B uHTepdasze. Pernnukanus — peakuuss MaTpU4HOTO
cunte3a JIHK. Crpoenune xpomocom. XpomMOcoMHBIH HabOp — KapUOTHIL.
JuniouHBIH W TAlUIOWAHBIA ~ XpPOMOCOMHBIE  HAOOpBL.  XPOMATHJIBI.
[lurtonornyeckne OCHOBBI PA3MHOXEHUS W HWHAMBUIAYAJIbHOTO Pa3BUTHS
OpPraHNU3MOB.

Henenue xierkn — muto3. Craguu mutosa. [Ipomecchl, mpoucxopsiiue Ha

Pa3HBIX CTAAUAX MUTO34A. bromornaeckuii CMBICII MHUTO3a

5.2

@opMBI pa3MHOXKEHHSI OPraHU3MOB: Oecriosioe M TojoBoe. Buasl Gecrmosoro
pa3sMHOXEHHS: JIeIEHHEe HaJBO€, IOYKOBAHWE OJHO- W MHOTOKJIETOYHBIX,
CIIopooOpa3oBaHue, BEreTaTHBHOE pPa3MHOXEHHE. HckyccTBeHHOE

KIIOHUPOBAHUE OPraHU3MOB, €0 3HAUYCHUEC IJIA CCIICKIIUU

5.3

[TonoBoe pazMHOXKEHHE, €r0 OTINYHUS OT OECIOI0rO.
Meiio3. Cramuu Meio3a. IIpomeccel, NMpoUCXOIAIIME HAa CTaausIX Meno3a.
IToBenenue xpomocoM B Meino3e. Kpoccunrosep. buonorndeckuii cCMbICT U

3Ha4YeHUE MeHo3a

5.4

I'amerorenes — nmpoiiecc 00pa3zoBaHMs MOJOBBIX KJIETOK y *KUBOTHBIX. [lonoBbIe
JKeJe3bl: CEMEHHUKH U AUYHUKUA. OOpa3oBaHME U Pa3BUTHE MOJOBBIX KIETOK —
rameT (crepMaTro3ouj, SilieKiieTka) — cruepmaToreHe3 u ooreHe3. OcoOeHHOCTH

CTPOCHUA ﬂﬁHCKJIeTOK " CIICPMATO30M10B. OHJ'IO,Z[OTBOpeHI/Ie. HapTeHOFCHCS

5.5

WnnuBuayansHoe  pa3Butue  (OHTOTEHE3).  OMOpHOHAJIbHOE  pa3BUTHE
(amOpuorenes). Itanbl SMOPUOHAIBLHOTO PAa3BUTHSA Y MO3BOHOUHBIX KUBOTHBIX:
npobnenue, ractpynanus, opraHoreHes. IloctamOpuonansHoe paszButue. THIbI
MOCTAMOPHUOHAIBHOTO PAa3BUTHS: MpPsMOE, HENpsiMoe (JuuMHOuYHOe). BrusHue
Cpelbl Ha Pa3BUTHE OPraHU3MOB; (DaKTOPbI, CIOCOOHBIE BBI3BIBATH BPOXKAEHHBIC
ypOJICTBA.

Pocrt u pa3zsutne pacteHuil. OHTOreHe3 IIBETKOBOTO PACTEHUs: CTPOCHUE CEMEHH,

CTaluu pa3BUTHUA

HacneacTBeHHOCTh M H3MEHUYUBOCTD OpraHnu3MoOB

6.1

Hpe;[MeT M 3aJa4u ICHCTUKH. HCTOpI/IH Pa3BUTHA I'CHCTHUKU. Bknan pOCCHﬁCKHX
n 3ap}I6e)KHLIX y‘-IéHLIX B  pa3BUTUC T CHCTUKMU. Metoasl T'€HETUKU

(FH6pH,Z[OJ'IOFH‘-ICCKHﬁ, HHTOFCHCTHHCCKHﬁ, MOJICKYJIAPHO -FCHCTHHCCKHﬁ).




OcHOBHBIEC I'€HCTUUCCKHC MOHATHS. | eHeTHUYecKas CHUMBOJIMKA, UCIIOJIB3yCeMasd B

CXEeMaxX CKpELIMBAHUI

6.2

3aKOHOMEPHOCTH HAacJel0OBaHUs IPU3HAKOB, yCTaHOBJIEHHbIe I. Menaenem.
MoHOrHOpUIHOE CKpelIuBaHUe. 3aKOH eIUHO00pasus THOPHIOB IIEPBOTO
nokoyieHus. [lpaBwiio JOMHMHHpOBaHMs. 3aKOH pacIUEIUICHUS IPU3HAKOB.
I'unioresa uncroTel ramer. [lojIHOE M HENMOJIHOE TOMUHUPOBAHUE.

JurubpunHoe CKpemmuBaHue. 3aKOH HE3aBHCHMOTO HACIEIOBAHUS MPH3HAKOB.
[{utoreHeTnyeckue OCHOBBI JUTHOPUIHOTO CKpEIIMBAHUS. AHAIU3UPYIOIIEE
ckpeunuBanue.  lMcnosp3oBaHME — aHAIM3HPYIOIIETO  CKPELIMBAHMS — JJIA

OTIpe/IeNIEHUs] TeHOTHUIa 0CO0U

6.3

CuerieHHOe HacleoBaHue Mpu3HakoB. Pabota T. Moprana no cuernjieHHOMY
HacleIoBaHUIO TreHoB. Hapymienuwe cremieHuss TE€HOB B pe3ysbTare
KPOCCHHIoBepa. XpOMOCOMHAasi Teopus HacleACTBEHHOCTU. [eHeTrnueckue
KapThl.

I'enernka mosa. XpoMOCOMHOE OINpeNeTeHue Moja. AYTOCOMBI M IOJOBBIE
XpPOMOCOMBI. I'omorameTHele © TeTCPOTaMETHBIC OPIraHU3MBI. HaCJ'IeJIOBaHI/Ie

IIPHU3HAKOB, CHCIIJICHHBIX C ITIOJIOM

6.4

H3menurBocTh. BHABl M3MEHUMBOCTH: HEHACJIEACTBEHHAs M HAcICJACTBEHHAs.
Ponb cpenbl B HEHACIENCTBEHHOW  W3MEHUYMBOCTH.  XapaKTEPHUCTHKA
MOJM(DUKAITMOHHOW W3MEHYMBOCTH. BapuanuoHHBIM psAaq U BapUaIllMOHHAS
kpuBasi. Hopma peaknum mpusHaka. KoymuecTBeHHBIE M KadyeCTBEHHBIE

MPU3HAKU U UX HOpMa peakiuu. CBOMCTBA MOAU(PHUKAITMOHHON H3MEHUNBOCTH

6.5

HacnencTBenHas, WIM TE€HOTHIIMYECKAs, H3MEHUYMBOCTh. KoMOHMHATHBHAs
W3MEHYMBOCTh. MeH03 M TOJOBOW TIpollecC — OCHOBa KOMOMHATHBHOM
W3MEHYMBOCTH. MyTalmoHHass W3MEHYMBOCTh. Kiaccudukamus MyTaruii:
T€HHBIE XPOMOCOMHBIE, FT€HOMHBIC. YacToTa ¥ MPUYMHBI MyTaluii. MyTareHHbIC
(bakTOphI. 3aKOH TOMOJIOTHYECKHUX PSIOB B HACIEACTBEHHON n3MeHunBoctr H. 1.

BasuioBa

6.6

I'enetnka uyenoBeka. KapuoTtun denoBeka. OCHOBHbIE METOJbl TI'€HETUKU
YeJoBeKa: reHeaNorn4eckui, OJIM3HELIOBBIH, LIUTOT €HETHUUYECKHH,
OMOXUMHUYECKUH, MOJEKyIsIpHO-TeHeTndeckuil. CoBpeMeHHOe oOmpezeeHue
TEHOTHUIIA: TIOJJHOTEHOMHOE CEKBEHHPOBAHNE, TEHOTUIIMPOBAHKUE, B TOM UHUCIIE C
nomotpto [I[P-ananuza. HacnexcTBeHHble 3a00jieBaHMs YENOBEKA: I'€HHBIE
601€3HM, OOJIE3HU C HACIEACTBEHHON NpPEnpacoioKeHHOCThIO, XPOMOCOMHbBIE
6one3nn. ComaTuyeckue W TeHepaTuBHble MyTaluu. [IpUHIMOBI 310pOBOTO
o0Opa3a JKM3HH, JAMArHOCTUKM, MPOQWIAKTUKA U JIEUYEHUS TE€HEeTHMYECKHX
6ose3Held. MeanKo-reHeTuYecKoe KOHCYIbTUPOBAaHUE. 3HAUEHUE MEAUIIUHCKON

TCHCTUKU B MPECAOTBPAICHUHN U JICUCHUN I'CHCTUYICCKUX 3a00JICBaHHI YeIIOBEKa




Cenekuust opranu3mMoB. OCHOBBI OMOTEXHOJIOT U

7.1

Cenekuusi Kak Hayka W TpoLEcC. 3apoXKICHUE CEJICKIUU U JOMECTHUKALIMSL.
Yuenne H.M. BaBunmoBa o0 TIIeHTpaX NPOUCXOXKICHUS € MHOT000pa3us
KYJIbTYPHBIX pacTeHui. LIeHTpbI MPOUCXOXKACHUS JOMAITHUX XKUBOTHBIX. COpT,

OpOo/Ja, IITaMM

7.2

CoBpeMeHHbIE METOJbl CeJeKIMU. MacCOBBIi M WHAWBHIYAIbHBIA OTOOpHI B
CEeJIEKIIMM pacTeHUi M KUBOTHbIX. OIlleHKa 3KcTepbepa. bimskopoacTBeHHOE
ckpemuBaHue — HMHOpuauHr. Yucrtas nuHusA. CKpelMBaHWE YUCTBHIX JIMHUH.
I'ereposuc, nnu rubpuanas cuna. HepoacTBeHHoe ckpelyBaHue — ayTOPUAMHT.
Otnanénnas tulOpunmzanus u e€ ycnexu. VCKycCTBEHHBIM MyTareHes H
MIOJy4eHUE NOJIMIUIOUIOB. JIOCTM)KEHMS CENEeKUUM pPacTeHUM, >KUBOTHBIX H

MHKPOOPTraHU3MOB

7.3

brorexHosoruss Kak OTpacib MPOU3BOACTBA. ['€HHAas WHXKEHEpUs. OTambl
co3ganusi pexkomOuHanTHoW JIHK wu Tpancrennbix opranusmon. Kietounas
nHxkeHepusa.  Kiierounele  KynpTypbl.  MEKpPOKJIOHAIBbHOE  Pa3MHOXKEHHUE
pactenuii. KioHMpoBaHHE  BBICOKOIIPOJYKTHMBHBIX  CEIbCKOXO3HCTBEHHBIX
OpraHU3MOB. ODKOJOTMYecKHe M 3Thyeckue mnpodisembl. MO — reHernyecku

MOAU(PHUIMPOBAHHBIE OPTaHU3MbI

11 KIJACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

DBOMIOIMOHHAS OMOIOTUS

1.1

DBOJIIOLMOHHAS TEOpUs U €€ MECTO B OMOJIOTHH.

CBunerenbctBa  dBoJiOLMU.  [laneoHTONOTHYECKHE:  MOCIEIOBATENBHOCTD
NOSIBJICHUS BHJIOB B TMAJICOHTOJOTUYECKOW JIETOMHUCH, MepexoHbie (HOpMBI.
buoreorpaduueckue: cxoactBo u paznuuue ¢ayH U (IOp MaATEpUKOB U
OCTPOBOB. OMOPHUOJIOTMYECKUE: CXOJICTBA U PA3INYMs SMOPUOHOB Pa3HBIX BUJIOB
M03BOHOYHBIX. CpaBHUTEIHHO-aHATOMUYECKHE: TOMOJIOTUYHBIC, AHAJIOTUYHEIE,
pYIMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMUYECKHE: CXOACTBO
MEXaHW3MOB HACTIEJICTBEHHOCTH M OCHOBHBIX METa0OJMYECKUX IMyTeH y Bcex

OpraHnu3MOB

1.2

9BOJ’IIOI_[I/IOHHE[$[ TCOpHUA . I[apBI/IHa. HpeI[HOCBIJ'IKI/I BO3HUMKHOBCHUA
AapBUHH3MA. I[BI/I)KYH_II/IC CHJIbI 95BOJIOIIMHM BHJIOB IIO Z[apBI/IHy (I/I36BITO‘IH06
PAa3MHOXKCHHUC IIPHU OTPAHUYCHHOCTHU PECYPCOB, Heonpe;[enéHHa;I N3MCHYHUBOCTD,

60opb0a 3a CyleCTBOBaHUE, €CTECTBEHHBIN 0TOOD)




1.3

Cunrernueckass Teopuss sBoouud (CTD) M OCHOBHbIE €€ TOJIOKEHUS.

Muxposontouus. [lonymanus Kak eIMHULA BUAA U 3BOJOLUA

1.4

JBwxymie cuibl ((akTopbl) SBONIOLMU BUIOB B MpuUpoje. MyTalMOHHBIN
nporecc ¥ KOMOWHATHBHAs M3MEHYHBOCTH. lIOMyssIMOHHBIE BOJHBI U JIperd
reHoB. M3onsiuiug u murpauus. EcrecTBeHHBIN 0T00p — Hampasisomuil hakrop
sBomoLH. POPMBI €CTECTBEHHOTO 0TOOPA.

[IpucnocoOIeHHOCTh  OPraHM3MOB Kak  pe3ylbTaT dBosouuu. [Ipumepsl
pUCTIOCOOICHNH Y OpraHu3MOB. ApoMop(O3bl U UINOATATTAIIIH.

Bun u Bunoo6paszosanue. Kputepuu Buna. OcHOBHBIE (GOpPMBI BUI000pa30BaHMUS:

reorpagpuyecKkoe, IKOJIOTHIECKOEe

1.5

Makpossomtonusi.  PopMbl  3BOJIIOLMU:  (UIIeTUYECKas,  JIMBEPIreHTHad,

KOHBEpreHTHas, napamienbHas. HeobpaTtumocTs 3Bostonnn

Bo3HUKHOBEHME M pa3BUTHE )KU3HU HA 3eMIIe

2.1

HOH&Y‘IHBIG MNpEACTABJICHUA O 3apOXIACHUNU IKHU3HH. HaquHe THUITIOTE3bI
BO3HHMKHOBEHHS JKHU3HM Ha 3emie: abuoresHes u IMaHCIICpMU. Xummueckas
3BOJIFOIIUA. BKCHepI/IMeHTaIII)HOC MOATBCPKACHUC XUMHYIECKOH 3BOJIFOIINU.
Hauanpabie stanmbr 6uonornyeckoi spomornuu. ['mnoreza PHK-mupa. Ilepsoie

KJICTKHU U UX 3BOJIOLMA. (-DOpMI/IPOBaHI/Ie OCHOBHBIX I'PYIIIT )XUBBIX OPraHu3MOB

2.2

Pa3zButne xu3Hum Ha 3emiie 1o 3paM U nepuoaam. Karapxeil. Apxeickas u
npoTepo3oiickas dpel. [laneosoiickas spa u €€ TNEpUOIbl: KEMOPHUICKUH,
OPJOBUKCKUM, CUIYPUMCKUM, JI€BOHCKHI, KaMEHHOYTOJIbHBIM, IEPMCKUI.
Me3so3oiickas 3pa U €€ MepHroibl: TPUACOBBIN, OPCKUMA, MEJIIOBOM.

Kaiinozoiickass »92pa u e€ nepuoAbl: MaJCOreHOBBIM,  HEOTCHOBBIH,
AQHTPOIOTEHOBBIA. XapakTepUCTUKa KJIMMaTa U TEOJIOTMYECKUX MPOIIECCOB.
OcHOBHBIE 3Tarbl HBOJIIOLUN PACTUTEIBHOTO U KUBOTHOTO MUPA. ApOMOP(O3bI y
pacTeHUid U >KUBOTHBIX. [losiBIeHuWe, pacuBeT U BBIMHpPAHUE TPYII >KUBBIX

OPraHnu3mMoB

2.3

Cucrema OPraHu4cCKOro MuHUpa KaK OTPaXXCHUEC OBOJIOIHHU. OcHOBHBIE

CUCTCMATUYCCKUC I'PYIIIIBI OPIraHN3MOB

2.4

OBOJIOLMA 4YeIoBeKa. AHTPOIOJIOTHS Kak HayKa. Pa3BuTue NpencTaBIEHUN O
IIPOMCXOXKICHUN 4YelloBeKa. MeTronpl u3ydeHus aHTpornoreHeza. Cxoactsa
pas3nuuus 4eJI0BEKA U )KUBOTHBIX. CHCTEMAaTHYECKOE MOJIOKEHHUE YETIOBEKA.

JBwxyiue cuibl (pakTopbl) aHTpornorenesa. HacnencrBeHHas M3MEHUHMBOCTD U
€CTeCTBEHHBIH 0TOOp. OOLIeCTBEHHBIH 00pa3 >XKU3HU, HU3TOTOBIEHUE OPYIUI

TPy, MBIIIJICHUE, peYb




2.5

OCHOBHBIE CTAaIMM W BETBU DBOJIIOIMU YEJIOBEKAa: aBCTPAIONUTEKH, YemoBek
ymenslid, Yenosek npsaMoxonaumuid, YenoBexk HeanaepranbCkuii, YenoBek
pa3ymHbId. HaXoJku HMCKOMAeMBbIX OCTAaHKOB, BPEMs CYIIECTBOBAHUs, O0JIACTh

pacipocTpaneHus, 00bEM rOJIOBHOTO MO3ra, 00pa3 )KU3HHU, OPYAUS

2.6

Yenoseueckue pacbl. OCHOBHBIE OOJIBIIKE pachl: €BPONEOUAHAs (eBpa3uiickast),
HErpo-aBCTPAIOUAHAS (3xBaTOpHANIbHAA), MOHIOJIOUAHAs (a3marcko-
amepukaHckasi). YepTbl NpUCHocoOIEHHOCTH MPEICTAaBUTENIEN YETIOBEUECKUX pac

K YCJIOBHSM CylllecTBOBaHUA. ENMMHCTBO YenoBedeckux pac. Kpuruka pacuszma

Opranu3Msbl ¥ OKpyXkarolas cpea

3.1

DKoJioTusl Kak Hayka. 3aJaud W paszienbl 3KOJOTMH. MeTOoJbl IKOJIOTHYECKUX
uccieoBaHui. DKoJlornueckoe MUpoBo33peHue. Cpeapl 00MTaHNsS OpPraHU3MOB:

BOJHad, HA3€EMHO-BO3AylIIHAs, TIOUYBCHHAA, BHYTPHOPraHU3MCHHAA

3.2

Oxosornaeckue  ¢aktopel.  Kriaccudukamuss  9KOJOTUYECKHX  (DAaKTOPOB:
abnoTHdeckre, OMOTHYECKHE W aHTPONOTeHHBIC. J[eWCTBHE DKOJIOTHYECKUX

(hakTOpOB Ha OPTraHU3MBI

3.3

AbGunotuueckue (QaxkTopbl: CBET, TeMIepaTypa, BIAXKHOCTb. DOTONEPHOIAU3M.
[Ipucriocobnennss OpraHM3MoOB K  JCHCTBUIO aOMOTHYECKHX  (DaKTOPOB.

buosiornueckue puTMbl

3.4

buotnueckne dakTopel. Bumbl OMOTHYECKHMX B3aMMOJCUCTBHI: KOHKYPEHIIHS,
XMIIHUYECTBO, Mapa3UTHU3M, MYTyaln3M, KOMMEHCAIM3M (HaxJIEOHHMYECTBO,
KBapTUPAHTCTBO),  aMEHCAJIM3M, HEUTpaau3M. 3HaueHHe  OUOTHYECKUX

BSaHMOHeﬁCTBHﬁ JJId CylI€CTBOBAHUS OPraHU3MOB B IIPUPOJHBIX COO6H.[€CTBaX

3.5

OKOJIOTHYECKHE XapPaKTCPUCTUKHU MMOITYJIAI M. OCHOBHEBIE I10Ka3aTcjin
MOMmyJIAuu: YUCICHHOCTBb, IIJIOTHOCTH, POKIAAEMOCTb, CMEPTHOCTH, IIPUPOCT,

MUrpamnus. I[I/IHaMI/IKa YUCJICHHOCTH IOIYJISINUU U eé peryidanugd

COO6IJ_ICCTBa H 3KOJIOTHYCCKHUE CUCTCMBI

4.1

CooOmiectBo opranu3mMoB — OuonieHo3. CTpyKTypsl OMOLIEHO3a: BHIOBA,
OPOCTpPaHCTBEHHAsA, Tpoduueckas (muimieBas). Bunsl-momunantel. CBsi3u B

OHOIIEHO3E

4.2

Dkonoruveckre cucteMbl (d9kocuctembl). [lonstHe 00 2JKocucTeMe U
ouoreonieHo3e. DyYHKIIMOHANBHBIE KOMIIOHEHTHl HSKOCHUCTEMBI: TPOIYIIECHTHI,
KOHCYMEHTBI, pelylleHTbl. KpyroBopoT BEIIECTB U MOTOK SHEPTUH B SKOCUCTEME.
Tpoduueckue (muieBbie) YpPOBHU OKOCHCTEMBI. [luileBble I[EemMd U CETH.
OcHOBHBIE TIOKA3aTENM DJKOCUCTEMBI: OHOMacca, MPOAYKIHUSA. DKOJOTHYECKHE

nupaMuabl: MPOAYKIUH, YHUCICHHOCTH, oumomaccel. CBoiicTBa 3KOCHUCTEM:




YCTOMUYMUBOCTD, CAMOPETYJISLMS, pazButue. CyKieccus

4.3

[Ipupoansie s3KOCHCTEMBI. DKOCUCTEMBI 03P U PEK. DKOCUCTEMA XBOMHOTO WJIU
HIMPOKOJIMCTBEHHOTO JIeca.

AHTpPOTIOT€HHBIE 3KOCHUCTEMBI. ATpPO3KOCHUCTEMBI. Yp603KOCHCTEMBL.
Buonornyeckoe u X0341HCTBEHHOE 3HAYCHHUE arpOIKOCUCTEM U YPOOIKOCHCTEM.
buopasnooOpasne kak (akrop ycroiumBoctH 3kocucteM. CoxpaHeHUE

OHMOJIOTUYECKOT0 Pa3HOOOpasus Ha 3emiie

4.4

VYuenne B.W. Bepnanckoro o Ouocdepe. ['panuisl, coctaB U CTPyKTypa
ouocdepsl. Kupoe BemiectBO U ero ¢GyHkuu. OcoOEHHOCTH OHOChepbl Kak
rno6anpHOM sKOCcUCTeMbl. JlMHaMHueckoe paBHOBecHE M oOOpaTHast CBS3b B
onochepe. KpyroBopoThl BemeCTB U OHOTEOXMMHUYECKHE ITHKIIBI JJIEMEHTOB

(yrnepona, a3oTa). 3oHaIbHOCTH OMochepsl. OCHOBHBIE OMOMBI CYIITH

4.5

UYenoseuectBo B Onochepe 3eminn. AHTPOINOTEHHbIE M3MEHEHHs] B Ouocdepe.
['moGanbHBIE SKOTOTUYECKHUE TPOOITIEMBI.
OcHOBa panMOHAJIBHOTO  YIPABIEHHUS NPUPOJHBIMM pecypcaMu U HX

ucnosib3oBanue. JIoCTKeHNs OMOJIOTUHN U OXpaHa MPUPOIbI




OIIMCAHUE MATEPHUAJIBHO-TEXHUYECKOM BA3BI IEHTPA «TOYKA
POCTA», UCIIOJIB3YEMOTI'O JJIAA PEAJIN3ALIMU OBPA3OBATEJIBHOU
INPOI'PAMMBI B PAMKAX IIPEITIOJJABAHUA XUMHUHN

MarepuanbHO-TeXHHUYECKas 0a3a meHTpa «Touka pocTa» BKIIIOYAET B ce0sl COBPEMEHHBIC
M KJIAcCHYEeCKHe ampoOalyio B IIKOJE W TMOJIYYWIM NpuU3HaHUE Yy yuutened xumuu. K Hum
OTHOCSITCSI:

- TipuOOP AT AEMOHCTPAIIMU 3aBUCUMOCTH CKOPOCTH PEaKIMH OT PA3IHYHBIX (PaKTOPOB;

- anmapar Jyisi MPOBEICHUS XUMUYECKUX PEAKIUi, TPUOOP IJIsl OTIBITOB C AIMEKTPUUECKUM
TOKOM;

- TpuOOp A U3YYEHHUsSI COCTaBa BO3/lyXa U MHOTHE JIPyTHE.

Hudposas (yuennueckasi) sadoparopus (LIJI), mporpamMmmHo-anmapaTHbId KOMILIEKC,
JMATYMKOBAs CHUCTEMa — KOMIUIEKT y4eOHOTO OOOpPYIOBaHHs, BKIIOUYAIOIIUNA WU3MEPUTEITbHBIN
010K, nHTEp(dEerc KOTOPOTO MO3BOJSET 00ECEYNBATh CBSI3b C MEPCOHATBLHBIM KOMITBIOTEPOM, U
Ha0Op ATYMKOB, PETUCTPUPYIOIINUX 3HAYEHUS PA3TUIHBIX (PU3UYECKUX BEJIMUMH.

Jatuuk pH npeanasHauen [uisi u3MepeHHs BojaopoAHoro mnokaszarens (pH). B
HAaCTOSIIEe BpeMs B IIKOJY MOCTYMAlOT KOMOMHHUPOBAHHBIC JAaTYMKH, COBMEIIAIOIINE B cebe
CTEKJITHHBIA OJIEKTPOJ C DJEKTPOJOM CpaBHEHHS, 4YTO JejaeT paboTy IO HM3MEpPEHHUIO
BOJIOPOJHOTO TMOKa3arenss Oonee komdopTtHou. Jlmamazon wusmepenuit pH or 0 mo 14
Ucnonws3yeTcss nnsi m3MepeHuss BOJOPOJHOTO TOKa3aTeslsl BOJHBIX PACTBOPOB B PA3IHMYHBIX
HCCTIEA0BAHUAX 00BEKTOB OKPYKAIOIICH CPEIBI.

JaTunk TemMneparypbl IJIATHHOBBIA — MPOCTON M HACKHBIA JATYUK, MpPEAHA3ZHAYECH
JUI M3MEpPEHUsl TEMIEpaTypbl B BOJHBIX PAacTBOpax M B ra3oBbIX cpeaax. VMmeer pa3iauuHbIil
nuamna3zoH usMepenuit ot — 40 mo +180 °C. TexHuUYecKre XapaKTepUCTHKUA JATYUKA YKa3aHbl B
MHCTPYKIUU IO SKCIUTyaTal|H.

JlaTuuk TeMmepaTypbl TepMONAPHBIN MpeIHA3HAYCH U1 U3MEPEHUs TeMIlepaTyp A0
900 °C. Hcnonb3yeTcst IpH BBITIOJTHEHUH PaOOT, CBA3aHHBIX C U3MEPECHHUE TEMIIEPaTyp IUIAMEHH,
TUTABJICHUS U PA3JIOKEHUS BEUIECTB.

JaTunk onTHYeCKOW NJIOTHOCTH (KOJOpPUMETP) — IMpeIHAa3HAYEH IJIs1 H3MEPECHUS
ONTUYECKON TUIOTHOCTH OKpALIEHHBIX pacTBOpoB. Mcrmonb3yercss NpuU U3YYEHUU TeM
«PactBOpBI», «CKOPOCTh XUMHUYECKHX PEAKIHI», ONpPEIEICHUH KOHIEHTPALMU OKpAIICHHBIX
HMOHOB UJIM COEAMHEHUH.

B KOMIIEKT BXOZSAT MAaTUYMKU C PA3IMYHONW JIUHOM BOJIH MOJYIPOBOJIHUKOBBIX
HCTOYHUKOB cBeTa: 465 u 525 M. O0beM KIOBETHI COCTABIIAET 4MII, [UTMHA ONTHYECKOTO MyTH —
10 mm.

JlaTyuKk  JJIeKTPONMPOBOAHOCTH  TpEAHA3HAueH s U3MEpPEeHHs  YAeJIbHOM
AIIEKTPOTPOBOAUMOCTH KHUAKOCTEH, B TOM YUCIIE U BOJHBIX pacTBOPOB BeliecTB. [Ipumensercs
MIPU U3YYEHUH TEOPUU AIEKTPOIUTUUECKOMN TUCCOIMALINN, XaPAKTEPUCTUK BOAHBIX PACTBOPOB.

JaT4YuK XJOPUA-HOHOB HCIIONb3YETCS AJI1 KOJIMUYECTBEHHOTO ONPEIEIICHUS COACPKAHUS
HMOHOB XJIOpa B BOJHBIX pacTBOpax, MOuBe, MpoAykTax nurtanus. K naTumky moakitoyaeTcs
noHocenekTuBHBIN anekTpoa (MCD) (pabouuii »meKTpos), MOTEHIIMAT KOTOPOTO 3aBUCUT OT
KOHIIEHTPALIUU OMPEIEIsIEMOT0 HMOHA, B JAHHOM CJy4yae OT KOHUEeHTpanuu aHuoHoB CI.
[Morenuman WCD onpenenstor OTHOCUTENBHO 3JEKTPOJa CpPaBHEHHUs, Kak MPaBUIIO,
XJI0pCcepeOpsHOTO.

Mukpockon uudpoBoii TmpenHazHaueH ANS  HW3y4eHHs (QOPMBI KPUCTAIIOB U
HaOIIO/IEHUS 32 POCTOM KPUCTAJLIIOB.



IIpu6op 1uist mosTy4YeHusl ra30B UCIIOIB3YETCs VIS MOIydeHHsI HEOOIbIIUX KOJIMYECTB
ra3oB: BOJIOPO/Ia, KUCIOpoaa (M3 IEPOKCH A BOJOPOa), YIIIEKHCIOTO rasa.

Y4eOHO-MeTOAUYECKOE 00ecniedeHHe Kypca XUMHUHU
cpeaHeil 001eo0pa3oBaTeIbHOM HIKOJIbI

«Xumusa» 10 knacc

1. Epemun B. B. Xumus. 10 kiacc. bazoswiii / B.B. Epemun, H.E. Ky3pmenko, B.U.
Tepenun, A.A. JIpo3nos, B.B. Jlyaun. — 2-e usn., crepeotun. — M.: Jlpoda, 2021

2. Epemun B. B. Xumus. 10-11 k1. Meroandeckoe mocooue / B.B. Epemun, A.A.
Hpo3znos, N.B.

Bapranosa. — M.: JIpoda, 2022

3. Ky3smenko H. E., Epemun B. B. 2500 3ama4 no xumuu ¢ pemenusimu. — M.: OHHKC,
2016

«Xumusar» 11 knacc

1. Epemun B. B. Xumus. 11 knacc. bazossiit yposens / B.B. Epemun, H.E. Ky3pmenko,
B.M. Tepenun, A.A. Ipo3nos, B.B. Jlynun. M.: lpoda, 2021

2. Epemun B. B. Xumus. 10-11 k1. Meroandeckoe mocobue / B.B. Epemun, A.A.
Hpo3znos, U.B.

Bapranosa. — M.: [Ipoda, 2022

3. Kyssmenko H. E., Epemun B. B. 2500 3agau no xumuu ¢ pemenusimu. — M.: OHHKC,
2016

Humepnem-pecypceot:

1. http://www.hij.ru. Xypuan «Xumuss ¥ KH3HB» IIOHATHO U 3aHHMATEIHHO
paccka3biBaeT 000 BCEM HHTEPECHOM, YTO IIPOUCXOIUT B HAYKE M B MUPE, B KOTOPOM MBI JKUBEM.

2. http://chemistry-chemists.com/index.html.  DnexTponusiii KypHan «XHMHKH U
XAMUS», B KOTOPOM MPEICTABICHO MHOXECTBO OIBITOB M0 XHMHH, 3aHUMATEIbHON
HH(OpPMAIIHH, TO3BOJISIONICH YBJICYb YYCHUKOB IKCIIEPUMEHTAIBHOM YaCThIO IIPEIMETA.

3. http://c-books.narod.ru. BceBo3moskHas uTepaTypa 1Mo XUMHH.

4. http://www.prosv.ru/. TlocoOusi s ydammxcs, B TOM YHCJIE€ W JUIS MOJTOTOBKH K
utoroBoii arrecrauu (OI'D u EI'D), meromuueckue mnocobus A yduTene, HaydHO-
MOMYJISIPHAsS JINTepaTypa Mo XUMHH.

5. http://1september.ru/. JXypuan mns yuuteneil U He TOJBKO. BoJbIIoe KOJIUYECTBO
paboT YUECHUKOB, B TOM YHCIIC U KCCIIEA0BATEIBCKOTO XapaKTepa.

6. http://schoolbase.ru/articles/items/ximiya. Bcepoccuiickuii MIKOJBHBIA TOPTAN CO
CCBUIKaMHU Ha 00pa30BaTesIbHbIC CANUTHI TI0 XUMHUH.

7. www.periodictable.ru. COopHMK cTareii O  XHMHUYECKHX  OJIEMEHTaXx,
WJLTIOCTPUPOBAHHBII SKCIIEPUMEHTOM.
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Mamepuanvho-mexnuueckoe obecneuenue KaOUHema Xumuu:
Ilepedenn J1abopaTopHOro 000pyA0BaAHMS, IPH BHINOJHEHUH IPAKTHYECKHUX PadoT Mo
XMMMH 32 KYPC OCHOBHOM 00111eil IIKO0JIbI.

1. O0opynoBaHue:
- O6opynoBanue nudposoii 1aboparopun «Todka pocTay.
- MukponabopaTopust XMMHYECKast;
- IPOOHUPKHU CTEKIISIHHBIE;
- KOJIOBI KOHUYECKHE;
- CTaKaHbl CTEKIISTHHBIE Ha 50 MIT;
- MAJIOYKH CTEKIISTHHBIE;
- TpYOKH COETMHHUTENbHBIC: CTEKIITHHBIC, PE3MHOBHIE;
- MpOOKH PE3UHOBBIE;
- CIIUPTOBKH;
- MpOOUPKOAEPKATEIH;
- IITAaTUB J1JAOOPaTOPHBII;
- IITATUB 7151 TPOOUPOK;
- BOPOHKA CTEKJISTHHAS;
- puaeTp;
- CITNYKH;
- acOecToBas CETKa;
- TyYUHKH.

2. PeakTHuBEIL:

- KHCJIOTBI: COJISTHASI, CepHasi, a30THAs;

- IIEJTOYM: TUAPOKCH]] HATPHUS, TUAPOKCH]] KATTBIIHS;

- ocroBanwus: ruapokcua meau (1) , ruapoxenn xenesa (11);

- CONM: KapOOHAT KalbIUs, XJI0pua HaTpus, xiopua meau (I1I), HutpaT cepedpa, xiopun
Oapusi, KapOOHAT HATPHsL, XJIOPHI ATIOMUHHS, TEPMAHTaHAT KaJIWs, HUTPAT KaJvs, MEIHBIN
kymnopoc, cynbdar xenesa (I11), cynpdar nuaka, cynepdocdar, aMmmuadHas ceauTpa, MOYCBHUHA
(kapOamu ), XJIOPU Kaus, CyIb(aT HATPHs, CHUIMKAT HATPHsl, CyJIb(aT aIFOMUHNS,

- IPOCTHIE BEUIECTBA: YrOJIb, IUHK, JKEJIE30, ATFOMUHUI, MarHUi, Me/Ib, CBUHEII,

- CJIOXKHBIE BEIIECTBA: MpamMop, caxap;

- UH/IMKaTOPBI,

- okcuabl: meau (I1), oxcun mapranma (1V).

iODFaHI/I‘IeCKI/Ie BCIICCTBA:
- COJIM: alcTaT HaTpus-, (1)6HOJ'I${T HaTpUs;
- KHCJIOTBL: YKCYCHAA KHUCJIOTA, MyYpaBbUHAs KUCJIOTA, OJICMHOBAS
- CIIMPTHBI: 9TAHOII, H3OH€HTPIJ'IOBLII>1, TJIMLCPHH, ITPOIIAHOJI;
- 66H3OJ’I, (I)eHOJ'I; YIIIEBOABIL: KpaxMall, I'NIF0OKO3a, CaXapo3a.

4. Moaenu:
- HaGopb! Mosienelt aTOMOB 17151 COCTABIIEHHSI IIIAPOCTEPAKHEBBIX MOJIENIEH MOJIEKYT;
- Kpucrannuyeckue pemerku comei.

5. YuyeOHble moco0OUs Ha EYaTHON OCHOBE:
- [lepnoanueckas cucrema xuMuueckux 3yemMeHToB /.M. Menieneesa;




- Tabnuiia pacTBOPUMOCTH KHCIIOT, OCHOBAaHUH COJICH;
- DJIEKTPOXUMUYECKUH psAJl HATIPSHKEHUHM METAJUIOB;
- HaGops! Tabmuir k ypokam.

DNEKTPOHHBIC U3JIAHHUSL:

1. Kommutext mudpoBbeix oOpazoBatensHbx pecypcoB. ['adpuensa O.C. Xumus. 8-11 ki
000 «ZIpoda» 2007.

2. Dnekrponnas oubmuoreka «lIpocemenne». «Xumus. 8 kimace». MyabTUMEIUHHOE
yaeOHoOe mocoOre HOBOTO 0Opasia.

3. Yuebnoe anekTponHoe uznanue «Xumust (8-11 kinacc). Buptyanbhas maboparopusi»

4. 1C: Penerutop. Xumusl.

5. CamoyuuTtenb. Xumus it Bcex — X X1. Perenue 3amay.

6. KommerorepHubie mpe3eHTanuu B popmate Ppt.

B xaGuHeTe XuMHH 00513aTeJILHO 10J1KHA OBITH aNITeYKa, B KOTOPYIO BXO/IAT:
. KryT kpoBoocTaHaBIMBaIOUINH, pe3MHOBBIA — 1 1mIT.

. [y3bIpp mnst nbia — 1 wit. (runorepmuydeckuii naker — 1 mr.).

. BUHT crepunbHBIHA, mmpokuid 7 X 14 cM — 2 mT.

. bunT crepunbHbIil 3 X 5 cM — 2 mT.

. bunt HecTepubHBIN — 1 1mIT.

. Canderku crepusibHbIe — 2 YII.

. Bara crepunpnas — 1 mauxka.

. JlefikormacTeiph mupuHON 2 cM — 1 Karymika, 5 cM — 1 kaTymika.

. bakTepunuaHeIi TeHKOMIaCTRIPh pa3HbIX pazMepoB — 20 1miT.

10. CriupToBoii pactBop nona 5%-ueiii — 1 ¢rakoH.

11. BoansIif pacTBOp aMMHaKa (HaaTbIpHBINA CIIUPT) B aMImyimax— 1 yiI.
12. PactBop nepokcuna Bogopoaa 3%-uerii — 1 yi.

13. IlepmaHranat Kauusi KpUCTALTHYSCKANA — 1 y1I.

14. Ananerus 0,5 r B Tabnerkax — 1 yn. 15, Hacroiika Banepuansr — 1 ym.
16. Hoxuwnier — 1 mr.
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