MHHHUCTEPCTBO MPOCBEINIEHUA POCCUICKOM ®EJEPAIIIN
KomuTter no o6pazoBanuio Bosrorpaackoii o61actu
YacTHoe 0011€00pa3oBaTe/ibHOE YUPEKICHUE

«Cpennsisi 001meodpasoBarenbHasi MKoaa «Op ABHep»

HOY «COUI «Op ABHep»
COI'JTACOBAHO YTBEPXJIEHO
3ameCTnTe<£§ j/npeKTopa no YBP Hupexrop HOY «COILLI «Op ABHep»
7S f— 3 e/
/74 7 7
bo6posckux O.A. Huxutuna E.B.

«30» aBrycra 2023 . «30» aBrycra 2023 r.

PABOYAS ITPOT'PAMMA

yueOHoro npeamera «buosiorus»
(yrury0JieHHBIH YPOBEHb)

1151 ooyuarormuxcs 10 kimacc



Bosnrorpan 2023



Pabouas nporpamma no yuebnomy npeamery «buonorum» Ha ypoBHe

cpemHero obmero oopa3zoBanus (yriayOJeHHBIN YPOBEHB)

1. [losicHuTENBHAS 3anIUCKa.

1.1. TIporpamMma mo OHOJOTHUU HA YPOBHE CPEIHEro 00Iero oopazoBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
oOpazoBanuu B Poccmiickoit ®enepammm»y, OIOC COO, Konuenmun
npenojiaBanusi ydeOHoro rmnpeamera «buonorus» W OCHOBHBIX IOJIOXKEHUUN
dbenepanbHO pabodelt mporpaMMbl BOCTIUTAHHUS.

1.2.  Buonorus yrayonénnoro ypoBHs uzyuyenus (10—11 kmaccol) siBisercs
OJIHUIM U3 KOMIIOHEHTOB TMpeaMeTHol obOmactu «EcTecTBeHHO-Hay4YHbIC
npeametb». CormacHo mnonoxenusim @OI'OC COO npodunbHbie yueOHbIC
NpeAMEThl, H3y4yaeMble Ha yriayOJIEHHOM ypOBHE, SBISIOTCS — CIIOCOOOM
muddepeHnranun  00ydeHUsT Ha YPOBHE CpeaHEro oOmiero oOpa3oBaHUS U
MPU3BAaHbI O0ECIEUUTh MPEEMCTBEHHOCTh MEXKJIY OCHOBHBIM OOIIUM, CPEeAHUM
o01mM, cpeHUM MpodeCcCHOHANTBHBIM U BBICIIUM OOpa3oBaHueM. B To ke Bpems
KOKIbIA M3 JTUX YYEOHBIX TMPEIMETOB JOJKEH OBbITh OpPUEHTHUPOBAH Ha
MPUOPUTETHOE PEIICHHE O00pa30BaTEIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIIMX
3a/lay, CBS3aHHBIX C TMpodopueHTaned 00yJaromuUXCcsi U CTUMYJIUPOBAHUEM
MHTEpeca K KOHKPETHOM 00JIaCTM HAy4YHOI'O 3HAHHUA, CBSA3aHHOrO ¢ OMOJIOTHEH,
MEIULIMHOM, SKOJIOTUEH, TICUXO0JIOTHEN, CHOPTOM HWJIM BOCHHBIM JIEJIOM.

1.3. TIlporpamMma mo Ouojoruum Aa€T MPEACTaBICHUE O LIETW U 3ajadax
U3y4eHus: ydeOHoro npeamera «bruonorusy Ha yriiyOJIEHHOM YpOBHE, OIPeneseT
o0s3aTeNbHOE (MHBAPUAHTHOE) MPEIMETHOE COJIEpKAHUE, €T0 CTPYKTYPUPOBAHHE
no pazdelaM M TemaMm, paclpeleieHue 1o  KjaccaMm, pPEeKOMEHAYeT
MOCJIEIOBATEILHOCTh U3YYCHHS y4eOHOTO Marepuasa ¢ y4éTOM MEKIPEIMETHBIX
U BHYTPHUIPEIMETHBIX CBSI3C€H, JIOTUKH Y4YeOHOrO TpOIEcca, BO3PACTHBIX
ocoOeHHOCTeM oOywaromuxcsi. B mporpamMmMe mo OMOJIOTHU peaTu30BaH MPUHIIUI
IPEEMCTBEHHOCTH C HW3Y4Y€HMEM OHOJIOTUM Ha YPOBHE OCHOBHOTO OOUIETo
oOpazoBaHus, Ojarojaps YeMy MPOCMATpPUBAETCS  HAIMPaBICHHOCTh  Ha

nocjeAyIiee pa3BUTHE OMOJOTMYECKUX 3HAHWM, OPUEHTUPOBAHHBIX Ha



dbopMHpOBaHWE  €CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHUS,  IKOJOTHYECKOTO
MBIIIUICHUSI, TPEJCTABICHU O 3I0pOBOM oO0Opa3e KU3HU, Ha BOCIHUTaHUE
OepeKHOTO OTHOIICHUS K OKpyXKaroled NnpupojHoil cpeae. B mporpamme 1o
OWoNOTMN TaKXe TOKa3aHbhl BO3MOXXHOCTH y4eOHOTro mpemMera «buomorus» B
peanuzauuu  Tpeboanuit @®I'OC COO K 1IaHUPYEMBIM JIMYHOCTHBIM,
METaIpeMETHBIM U TMPEAMETHBIM pe3yJbTaTaM 0O0y4deHuss U B (POPMUPOBAHUU
OCHOBHBIX BHJIOB y4e€OHO-TIO3HABATEIBHOW JESITEIIBHOCTH OOYYalomuXxcs TI0
OCBOCHMIO COJEpKaHUS OMOJIOTMYECKOTO O00pa30oBaHUSI HAa YPOBHE CPEIAHETO
oO1iiero oOpa3oBaHusl.

1.4. TlporpamMma 1o OWOJOTMU SIBIASETCS OPUEHTHUPOM [JIsl COCTaBIICHUSA
aBTOPCKUX pabouux mporpamMm. ABTOpaMH pabOYMX MPOTPAMM MOKET OBITh
MPEIOKEH CBOM MOAXO0J K CTPYKTYPUPOBAHUIO U TIOCJIEIOBATEILHOCTH U3YUEHUS
y4eOHOro Marepuania, CBO€ BUJEHHE CIOCO00B (GOpPMHUPOBAHUSA y OOYUYaIOIIUXCS
NPEAMETHBIX 3HAHUNW M YMEHHUH, a TAaKXE€ METOJ0B BOCHUTAHUS W Pa3BUTHUS
CpeAcTBaMM yueOHOTO npeamera «buomorusy.

1.5. buosoruss Ha ypoBHE CpeIHEro OOIIero 0Opa3oBaHUsS 3aBEpIIACT
OuoJsiornyeckoe O0Opa3oBaHKME B IIKOJE M OPUCHTHUPOBAH HaA pacIIUpeHUE U
yrayOieHrne 3HaHu 00y4aromuXxcsi O KUBOM MPUPOJIC, OCHOBAX MOJICKYJISIPHOU U
KJICTOYHOM OHMOJIOTHH, SMOPHUOIOTUN U OMOJIOTHU PAa3BUTHS, TCHETHUKH, CEJICKITUH,
OMOTEXHOJOTHH, SBOJIIOIIMOHHOTO YUCHUS U SKOJIOTHH.

1.6. W3yudenue yuyeOHOrO npenmera «buonorus» Ha yriryOJI€HHOM ypOBHE
OPUEHTUPOBAHO HA TOATOTOBKY OOYYaIOIIMXCS K MOCIEAYIOIIEMY MOJIYyYEHUIO
OuoJIorM4eckoro  oOpa3oBaHUs B By3aX M OpraHM3alUsX  CPEIHEro
npodeccruonanbHoro 00pa3zoBanus. OCHOBY €ro Co/iepKaHusl COCTaBIIsIET CUCTEMA
OMOJIOTMYECKUX  3HAHUM, TIOJYYEHHBIX TPU H3YYCHHH  OOyJarOUUMUCS
COOTBETCTBYIOIIUX CHCTEMATHYECKUX Pa3/ejoB OMOJIOTMM HA YPOBHE OCHOBHOTO
obmero obpazoBanusi, B 10—11 kimaccax 3Tu 3HaHMS MOJYy4aroT pa3Butue. Tak,
paciipeHbl W yTiayOJieHbl OMOJIOTMYECKUE 3HAHUS O PACTEHUSIX, >KHUBOTHBIX,
rpubax, OaKTepHsaX, OpPraHU3ME 4YeJIOBEKa, OOIMX 3aKOHOMEPHOCTSX JKH3HU,

JOITIOJIHUTCIBHO BKIIFOYCHBI OMOJIOTHYECKHE CBCACHUA IIPUKITAIHOI'O U ITIOMCKOBOT'O



XapakTepa, KOTOpble MOXHO HCIOJB30BaTh KaK OPHUEHTUPHI AJI MOCIEAYIOLIEro
BbIOOpa mpodeccur. Bo3MokHa Takke HWHTETparusi OMOJOTHYECKUX 3HAHUU C
COOTBETCTBYIOIIMMHU 3HAHUSAMHU, IOJYYEHHBIMH OOYYaIOIIUMUCS NpPU HU3YyYEHUU
bu3uKY, XUMHH, Teorpaduu U MaTEMaTHKH.

1.7. Crpykrypa mnporpaMmsl 10 OHOJIOTUM OTpPaXKaeT CUCTEMHO-
YPOBHEBBIM M 3BOJIOLUOHHBIN MOAXOABI K M3ydeHHUI0 Ouosoruu. CoriacHo um,
U3y4aloTCsl CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEpHBbIC MJi JKUBBIX CHCTEM
pPa3HOTO YypOBHS OpraHU3allid, HBOJIIOLIMHM OPraHMYecKOoro Mupa Ha 3eMie,
COXpaHEHUs OMOJIOTMYECKOro pa3HooOpaszus 1utaHetel. Tak, B 10 kmacce
M3Y4YalOTCSi OCHOBBI MOJICKYJSIPHOW M KJIETOYHOM OHOJIOTMH, SMOPHOJIOTHU U
OMOJNIOTMM Pa3BUTHUS, TEHETHUKU UM CEJIEKUUH, OMOTEXHOJOTMH U CHUHTETUYECKOU
OMONOTHH, AKTyaJIM3UPYIOTCS 3HAHUS OO0ydarommxcs Mo OOTaHWKE, 300JI0THUH,
aHatoMuu, (usmonoruu uenoBeka. B 11 kiacce wu3ydaroTCsi 3BOIOIMOHHOE
y4eHHE, OCHOBBI KOJIOTHH U yUYeHHUE 0 Ouocdepe.

1.8. buosoruss mnpu3BaH  O00ECHEYUTh OCBOCHHE  OOYYaIOIMMHUCS
OMOJIOTMYECKUX TEOPUM M 3aKOHOB, WJIEH, MPUHIUIIOB M TMpaBWi, JIEXKAIIUX B
OCHOBE COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTUHBI MUPA, 3HAHUN O CTPOCHUH,
MHOT000pa3iy M OCOOCHHOCTSX KIICTKH, OpTraHW3Ma, MOIMYJISIHNH, OHOIICHO3a,
HKOCHCTEMbI, O  BBIJAIOLIUXCS  HAY4YHBIX  JOCTHIKEHMSIX, COBPEMEHHBIX
WCCJICIOBAaHMUSIX B OMOJIOTHH, IPUKIIATHBIX aCMeKTaX OMOJOTHYECKHUX 3HaHWM. J{7s
pa3BUTUSL M TOJJAEpXKaHUS HHTepeca oO0ydarommxcs K OHOJIOTUH Hapsay co
3HAYUTEIbHBIM 00BEMOM TEOPETUUYECKOTO MaTepHalia B COACPKAHUH MPOTPaAMMBbI
no OMOJNIOTHH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHHS M PAa3BUTHUS
TOM uiau MHOW oOjacTu OWOJIOTHH, BKIAJAOM OTEUECTBEHHBIX M 3apyOeKHBIX
yUEHBIX B PEIICHUE BAXKHEUIITNX OMOJOTHIECKUX U IKOJIOTUIECKUX MPOOIIEeM.

1.9. DLenp u3ydenus yuyebHoro npeamera «buonorus» Ha yriayO6iaéHHOM
YpOBHE — OBJIaJIcHHE O0YJarOIIMMHCS 3HAHUSAMU O CTPYKTYPHO-(QYHKIMOHAIBHOM
OpraHM3allMd J>KUBBIX CHCTEM PAa3HOTO paHra H MNPUOOPETEHHE YMEHHM

WCIIOJI30BaTh TH 3HaHUS B (DOPMHUPOBAHUM MHTEpEca K OmpeneneéHHoi o0macTu



npo(hecCHOHANBPHON JAESITENbHOCTH, CBSI3aHHOW C OHOJOTHEH, WM K BBIOODPY
y4eOHOT0 3aBEICHUS IS IPOOJIKEHHSI OMOJIOTHYECKOTO 00pa30BaHusI.

1.10. Joctmxenue uenu uzydeHus: ydeOHoro mnpenmera «buonorus» Ha
yrIyOIE€HHOM YPOBHE 00€CIIEUMBACTCS PEIICHUEM CIETYIOIINX 3aa4:

o OCBOCHHME OOYYaIOIIMMHCS CUCTEMbl OHMOJIOTUYECKHX 3HaHUMU: 00
OCHOBHBIX  OHMOJIOTMUECKMX TEOpHUSAX, KOHIEMIUAX, THUIoTe3aX, 3aKOHaX,
3aKOHOMEPHOCTSIX M MpaBUJIaX, COCTABJISIOIIMX COBPEMEHHYIO €CTECTBEHHO-
HAy4YHYI0O KapTHHY MHpaA; O CTPOEHUHU, MHOTooOpa3uu U OCOOEHHOCTAX
OMOJIOTMYECKUX CHUCTEM (KJIETKa, OpraHu3M, MOMYJISIIus, BHUJI, OHOTCOLICHO3,
ouocdepa); O BBLIAIOMIMUXCSA OTKPBITUSIX M COBPEMEHHBIX HCCIIEIOBAaHUIX B
OMOJIOTHH;

o O3HAKOMJIEHME OOy4YaromMxcsi C METOJaMu TIO3HAHUS KUBOU
MPUPOBL: UCCIEAOBATEIILCKUMU METOIaMHU OMOJIOTHYECKUX HAYK (MOJIEKYJISPHON
U KIETOYHOM OHOJIOTUH, SMOPHOJOTMM W OHOJOTHHM pa3BUTHUS, T€HETUKU U
CEJICKIMU, OWOTEXHOJIOTMM M CHUHTETUYECKONM OWOJIOrMH, MaJCOHTOJOIHUH,
HKOJIOTUM);  METOJlaMHU  CaMOCTOSITEJIBHOTO  IMPOBEAEHUS  OMOJOTMYECKHX
uccienoBaHuii B JlabopaTopur W B mOpupojae (HaOMroJeHue, HU3MEpEeHue,
DKCIIEPUMEHT, MOJIEJIMPOBAHUE);

o OBJIaJICHNE OOYYaIOMIMMUCS YMEHUSIMH: CAMOCTOSITEIbHO HAXOIUTh,
aHANIM3UPOBaTh W MCIOJIb30BaTh OMOJIOTMYECKYI0 HMH(POPMALIMIO; TOJIb30BATHCS
OMOJIOTUYECKONW TEPMUHOJIOTHEH M CHUMBOJIMKOM; YCTAaHABIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHMOJIOTUM M  COLMAIBHO-3KOHOMUYECKUMH M  HKOJIOTHYECKUMU
npobjieMaMu 4YeJIOBEYECTBA; OLEHUBATh IOCJIEJICTBUS CBOEU JAEATEIBbHOCTU IO
OTHOILICHUIO K OKpPYXKalIlelH NpUPOAHOM cpeae, COOCTBEHHOMY 370POBBIO U
3I0POBBIO0  OKPYXKAIOIIUX JIIOAEH; OOOCHOBBIBaTH M COONIOAATH  MEPHI
npodrtakTHKA WHGEKITMOHHBIX 3a00JeBaHNl, TIPaBUIa TTOBEACHUS B MPUPOJIC U
oOecrieueHus: 6€30MacCHOCTH COOCTBEHHOM MKU3HENESITEIbHOCTH B UPE3BbIYANHBIX
CUTyallMsX T[PUPOAHOTO U TEXHOTEHHOrO0  XapakTepa; XapaKTepHU30BaTh

COBPCMCHHBIC HAYYHBIC OTKPLITUA B obmacTu 6I/IOJ'IOFI/II/I;



o pa3BuTHE Yy OOYYAIOMIMXCS HWHTEIUIEKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTE B TMpOIECCEe 3HAKOMCTBA C BBIJAIOMIMMUCS OTKPBITHSMH U
COBPEMEHHBIMH HCCJICAOBAaHUSMU B OHOJIOTHH, pPEIIAEMbIMU €10 TpoliemMamu,
METOJI0JIOTHEH OMOJIOTUYECKOTO MCCIIECAOBAHUSA, POBEACHUS SKCIIEPUMEHTAIBHBIX
UCCJIEIOBAHUM, pelIeHHs] OMOJIOTMYECKUX 3a7a4, MOJCIUPOBAHUS OMOJIOTUYECKUX
00OBEKTOB U IMPOIIECCOB;

o BOCIIUTAaHHE y OOYYalOUIMXCA LIEHHOCTHOTO OTHOIIECHHSA K >KHUBOH
OpUpoAe B IIEJIOM U K OTAENbHBIM €€ OOBbEKTaM U SIBJICHUAM; (OPMUPOBAHUE
IKOJIOTUYECKOM, TEHETHYECKOH TPaMOTHOCTH, OOIIEeW KyJIbTYphl IMOBEACHHUS B
IPUPOJIE; UHTETPAIMH €CTECTBEHHO-HAYUHBIX 3HAHUH;

. npuoOpeTeHre 00YyYarOIUMUCA KOMIETEHTHOCTH B pPallMOHAIBHOM
IPUPOAOIIOIb30BaHUN (COOJIOIEHNE TpaBWi TOBEIECHUA B MPUPOAE, OXPAHBI
BHJIOB, KOCUCTEM, OHMOC(ephl), COXpaHEHUH COOCTBEHHOTO 3JI0POBBS M 370POBbBS
OKpY)Karolmux Jrojed  (coOmoneHuss Mep npodriakTuku — 3a0o0JieBaHUM,
obecrnieueHrne O€30MaCHOCTH KHU3HEACSITEIbHOCTH B YPE3BBIYAMHBIX CUTYalUAX
OPUPOJHOTO U  TEXHOTEHHOTO XapakTepa) Ha OCHOBE  HCIOJIb30BaHUS
OMOJIOTMYECKUX 3HAHUW U YMEHUH B TOBCEAHEBHOM KU3HU;

o CO37aHME YCJIOBHM JJII OCO3HAaHHOTO BBIOOpA OOYUYaAIOIIMMUCS
VHIMBUTyaJbHOU o0OpazoBaTeNbHON TPACKTOPUH, CIOCOOCTBYIOIIEH
HOCIEAYIOUEMY NPOPECCHOHATBHOMY CaMOONPEICICHNUI0, B COOTBETCTBUH C
VH/MBHU1yaJIbHBIMU UHTEPECAMU U TOTPEOHOCTSIMHU pErroHa.

1.11. OO1wee ynciio 4acoB, peKOMEHIOBAHHBIX JIJIS1 U3y4YEeHHs] OMOJIOTMHU Ha
yrayonennom yposHe, — 204 yaca: B 10 knacce — 102 gaca (3 yaca B Henento), B 11
kiacce — 102 yaca (3 yaca B Hezento).

1.12. Ot6op opraHu3anMoOHHBIX (OPM, METOJOB M CPEACTB OOYyUYCHHS
OMOJNIOTMM  OCYILIECTBISIETCA C y4€TOM CHEUU(PUKH €ro CoAepX aHus WU
HAIpPaBIEHHOCTH Ha MPOJI0KEHUE OMOIOrHUeCKOro 00pa3oBaHus B OPTaHU3AIMIAX
CpeaHero npo¢eCCHOHATBHOTO U BBICILIEr0 00pa30BaHMUsL.

1.13. O6s3aTenbHBIM YCIOBUEM IpU 00yYE€HUU OMOJIOTUU Ha yriayOJIEHHOM

YPOBHE SBIISIETCSI MPOBEACHUE JIA0OPATOPHBIX U MpPaKTUYECKUX paboT. Takxke



ydacTre 00yJaronuxcsi B BHITOJTHEHUH MPOCKTHBIX U YYEOHO-UCCIEA0BATEIbCKUX
paboT, TeMaTHMKa KOTOPBIX OMNPEACISIETCS YYUTEIEM Ha OCHOBE HMMEIOIINXCS
MaTEepUAIbHO-TEXHUYECKUX PECYPCOB U MECTHBIX ITPUPOIHBIX YCIOBHIA.

2. Conepxanue o0yuenus B 10 kiacce.

102 4, u3 HUX 1 4 — pe3epBHOE BpeMs.

ConepxaHue porpaMMbl, BBIIEICHHOE KYpPCHBOM, HE BXOJUT B IPOBEPKY
rocynapctBeHHoO# utorooi arrcranuu (I'MA).

2.1. Tewma 1. buosiorus xKak Hayka.

CoBpemeHnHas OMOJIOTHsl — KOMIUIEKCHas Hayka. KpaTkasi uctopus pa3BUTHs
Owosiornu.  buojornueckue HaykKM W U3y4yaeMble UMM IPOOJIEMBI.
dyHIaMEHTalbHbIEC, NPUKIAIHBIE M TOWCKOBBIE HAy4YHbIE HCCICIOBAaHUS B
OMoJIOTUH.

3HaueHue OMoJoruu B POPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOM
kaptuHbl Mmupa. IIpodeccun, cBsizanHbie ¢ Ouosnoruedd. 3HaueHHe OHOJOTUU B
MIPAKTUYECKON JEATCIIbHOCTA 4YEJIOBEKA: MEIUIHMHE, CEIbCKOM XO3SMCTBE,
MPOMBIIJIEHHOCTH, OXPaHE MPUPOBI.

JleMoHCTpauuu:

[Toptpetsi: Apucrotens, Teodpact, K. Jlunneit, XK.b. Jlamapk, Y. JapsuH,
V. T'apsenr, I.Mennens, B.U. Bepnanckuu, W.II. [TaBnoB, W.M. Meunukos,
H.U. BaBunos, H.B. Tumodees-Pecosckuit, [Ix. Yorcon, @. Kpuk, JI.K. benses.

Tabmuubr 1 cxembl: «CBA3p OMONIOTHM C APYTMMH Haykammu», «Cucrema
OMOJIOTUYECKUX HAYK.

2.2. Tema 2. )XuBble CHCTEMBI U UX U3yUYCHHUE.

JXKuBble cucTeMbl Kak TpeaMer u3ydeHus Owuonioruu. CBONCTBA KUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHCKPETHOCTh U IEJIOCTHOCTb,
CIOXHOCTh M YIOPSAIOYEHHOCTb CTPYKTYPBI, OTKPBITOCTh, CAMOOpPraHU3alus,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTD, U3MEHYMBOCTD, POCT U Pa3BUTHE.

YpOBHH OpraHu3alMi JKUBBIX CHUCTEM: MOJICKYJSAPHBIM, KIETOYHBIM,
TKAHEBBIH, OpPraHU3MEHHbBIN, MOIYJISILIUOHHO-BUI0BOM, 9KOCUCTEMHBIM

(buoreoneHoTuyeckuit), omochepHniit. Ilporecchl, MPOUCXOIAIINE B KUBBIX



cucremax. OCHOBHbIE TpHU3HAKW >kuBOro. JKu3Hp Kak (opma cyiiecTBOBaHUS
Marepun. Hayku, nzyyaromue KMBbI€ CUCTEMBI HA Pa3HBIX YPOBHIX OPTaHU3ALUH.

N3ydenue xuBbIX cucteM. MeToapl Omosiorndeckor Hayku. HaOmronenue,
MU3MEPEHUE, IKCIIEPUMEHT, CUCTeEMaTu3anus, Meraananus. [IonaTue o 3aBucuMon u
He3aBUCUMON mniepemMeHHOW. [lmanupoBanme »skcnepumenTta. IloctaHoBka u
npoBepka rumnote3. Hynesas runote3a. [loHstie BBIOOPKH U €€ JOCTOBEPHOCTD.
Pa3Opoc B Owmonormyeckux maHHbIX. OIlIEHKa JOCTOBEPHOCTH TMOJyUYEHHBIX
pe3ynbraroB. [IpUunMHBI UCKaXEHUS PE3YIbTATOB »HKcnepuMeHTa. [loHAThe
CTaTUCTHYECKOTO TECTA.

Tabmuupr m cxeMbl: «OCHOBHBIE TPU3HAKK JKU3HW», «buomornueckue
cucteMmbl», «CBOWCTBA KUBOW MaTEpUN», «YPOBHU OPraHU3ALMU KUBOH
npupoab», «CTpoeHHE XWUBOTHOW KIETKM», «TKaHW KUBOTHBIX», «CHCTEMBI
OpPraHOB YEJIOBEUYECKOro opraHusMmay, «buoreonenos», «buocdepa», «Metoabl
V3y4EHUs )KUBOU IPUPOIBI».

OGopynoBanue:  jabopatopHoe  O0OpyJdOBaHHWE IS  MPOBEACHUS
HaAOJIOICHUM, U3MEPEHU, SKCTIEPUMEHTOB.

[IpakTruueckas padota «/crnonb30BaHre pa3auyHbIX METOJIOB ITPU U3YUECHHUH
JKUBBIX CUCTEM.

2.3. Tema 3. buonorus KJIeTKH.

Knerka — cTpykTypHO-QYHKIMOHANbHAS €IuWHULA >XKuBoro. Mcropus
oTKpbITUs KiIeTku. Pabote! P. I'yka, A. JleBenryka. Knerounas reopus (T. I1IBanH,
M. Illneiinen, P.BupxoB). OCHOBHBIE MOJIOKEHUS COBPEMEHHOM KJIETOUHOMU
TEOPUH.

Meroapl  MOJIEKYJISAPHONM UM KJIETOYHOM  OWOJOTUM: MHKPOCKOTHS,
xpoMarorpadusi, 3nekTpodopes, METol MEYEHBIX aToMOB, AU(depeHInanbHOe
HeHTpU(yrupoBaHue, KyJIbTUBUPOBAHUE KIETOK. DJIEKTPOHHAS MUKPOCKOITHSI.

JlemoHCTpanuu:

[Toptpetsr: P.T'yk, A.JleBenryk, T.IlIBann, M. Illneiinen, P. Bupxos,
K.M. bap.



Tabmuupl 1 cxeMbl: «CBETOBOI MUKPOCKOM», « QNEKTPOHHBIA MUKPOCKOI,
«HcTopust pa3BUTHSI METOJ0B MUKPOCKOTTUIY.

OO6opynoBaHue: CBETOBOM MHMKPOCKOI, MHUKpPOIpEnaparbl pacTUTENbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

[Ipaktuueckass pabora «lM3ydyeHne METOJOB KJIETOYHOM OHOJIOTHH
(xpomarorpadus, aektpodopes, audbdepeHaIbHoe HEHTPUGYTHPOBaHUE,
[1LIP)».

2.4. Tewma 4. Xumuueckasi OpraHu3aius KJIETKH.

XUMHYECKAN COCTaB KIETKH. Makpo-, MUKPO- U YJIbTPAMUKPOIIEMEHTHI.
Bona u e€ ponp Kak pacTBOPHUTEINs, peareHTa, ydacThe B CTPYKTYpUPOBaHUU
KJIETKH, TEIUIOpETyisiiuu. MuHepajabHble BEIIECTBAa KJICTKU, X OUOJIOrHYecKas
poJib. Posib KATHOHOB U @aHUOHOB B KJIETKE.

Oprannueckue BelleCTBAa KIETKU. buosormdeckue mnonumepsl. benkw.
AMMHOKHCIOTHBIN cocTaB 6enkoB. CTpyKTyphl OenkoBoil MoJekynbl. [lepBuunas
CTpyKTypa Oeika, MenTHaHas CBs3b. BTopuuHas, TpeTWyHas, YeTBEpTUYHAS
cTpykTypbl. Jlenatypamus. CoiictBa OenkoB. Kiaccudukamuss  Genkos.
buonornyeckue GpyHkru OEIKOB.

VYri1eBoapl. MoHocaxapuasl, JCaxapubl, OJINTOCaXapuabl u
nosmcaxapuapl. OOmwMii miaH CcTpoeHus W (QUBHKO-XMMHYECKHE CBOMCTBA
yriieBo10B. buonornyeckue GyHKIIMU yTiIeBOIO0B.

Jlumuasl.  T'mapodunsHO-TUapOdOOHBIE  cBoiicTBa.  Kiaccudukanms
munuaoB. Tpurnuuepuabl, QocPoaunuisl, BOCKH, CTEpOuIbl. buonormyeckue
¢bynkuun aunuaoB. OOmMe CBOHCTBa OMOJOTMYECKUX MEMOpaH — TEKy4decTb,
CIOCOOHOCTH K CaMO3aMbIKaHHUIO, TOTYTIPOHUIIAEMOCTb.

Hyxnennoseie kucnmotel. JJHK u PHK. CrpoeHne HyKIEMHOBBIX KHCIOT.
Hyxneorunpl. Ilpunnun kommiementapuoct. IIpaBumo Yapradda. Ctpykrypa
JIHK — nBoiinas cnimpans. Mectonaxoxaenue u ouonorndeckue pynkmun JTHK.

Bune PHK. ®yukunu PHK B kietke.



Crpoenune monekynsl AT®. Makpospruyeckue cBs3u B motiekyie ATO.
buonornueckue ¢pynkiun AT®. BoccTaHOBIEHHBIE IEPEHOCUMKH, UX (QYHKIIUU B
kierke. CexkBenupoBanue [JHK.

CtpykTypHast OHONOTHS: OMOXUMUYECKHE U OMOPU3NUECKUE HCCIICTOBAHUS
COCTaBa M MPOCTPAHCTBEHHOU CTPYKTYpPbl OMOMOJIEKYI.

JlemoHCcTpanuu:

[Toptpersr: JI. ITonmunr, Ix. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankius,
@. Caurep, C. [Ipy3unep.

Juarpammel:  «PacnpeneneHne XMMHUYECKHX SJIEMEHTOB B HEKHUBOMU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B KUBOM MPUPOIE».

Tabmuupbr u cxemsl: «llepuoanueckas TabiaUIIa XUMUYECKUX BIEMEHTOBY,
«CtpoeHne MOJIeKybl BOJbD», «BemecrBa B cocraBe opranu3moBy», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl OelIKOoBOM MOJIeKyJbl», «CTpoeHHE MOJIEKYI
yrieBonoBy, «CTpoeHre MoJeKyn JHUOuaoB», «HyKIEMHOBBIE KHUCIOTBI»,
«Ctpoenue Monekyasl ATO».

O6opynoBanue: XuMUUYeCKas mocyaa u 000pya0BaHHE.

Jlaboparopnas pabora «OOHapyKeHHE OEIKOB C MOMOIIBI KaYeCTBEHHBIX
pEaKLHi.

Jlabopatopnast padota «VccnenoBanue HyKJICHMHOBBIX KHCIIOT, BBIJCICHHBIX
U3 KJIETOK Pa3JIMYHbIX OPTraHU3MOB).

2.5. Tema 5. Ctpoenurie u PyHKIIUN KIETKH.

Tunel KIETOK: JyKapuoTHuecKas M Mpokapuoruuyeckas. CTpyKTypHO-
(GyHKUIHOHATIbHBIE 00pa30BaHUS KIETKH.

CrpoeHre mNpoKapHOTHYECKOW KieTkH. KierouHnas cTeHka OakTepuii u
apxem. OcobenHoctu CTpO€HUsi  reTepoTpodHO W aBTOTPOPHOMU
IPOKAPUOTUYECKUX KIIETOK. MeCTO U poJib MPOKapHOT B OMOIIEHO3aX.

Crpoenue " (YHKIIMOHUPOBaHHE AYKapUOTHUYECKOU KJIETKHU.
[Inazmatuueckass wmemOpana (masmanemma). CTpykTypa IJIa3MaTHYeCKOU
MeMOpanbl. TpaHCOpT BelIECTB Yepe3 IMIa3MaTUYecKyt0o MeMOpaHy: MaCcCHBHBIN

(muddysus, obneruénnas auddysus), aKTUBHBIN (IIEPBUYHBIM U BTOPUYHBIN



aKkTUBHBIM TpaHcnopt). [lomymponunaemocts MemOpanbl. Pabota HaTpuii-
KJIMEBOTO Hacoca. DHAOIMTO3: MUHOLMTO3, (aroruros3. Dk3ouuTo3. Kierounas
creHka. CTpykTypa U QyHKIMH KIETOYHON CTEHKU PACTEHHM, TprOOB.

[uromnaszma. [{utozomnk. [lutockener. J[Bmxkenue nutomiazMmel. OpraHou bl
kieTku. OnHoMeMOpaHHBIE OpraHoOMbl KIETKH: JHAOIUIa3MaTHYecKasi CeTh
(BIIC), anmapat I'onbaku, JTU30COMBI, UX CTpoeHUE W (yHKIMHU. B3auMocBs3b
OJTHOMEMOpPAHHBIX OPraHouA0B KIeTKH. CTpoeHHE TpaHyJISIPHOIO PETHKYJIyMa.
Cunre3 pactBopuMbIXx OenkoB. CHHTE3 KJIETOYHbIX MemOpaH. [nmamkwuii
(arpanyJisipHBIN) 3HIOIUIA3MATUYECKUd peTukyiayM. CekperopHas (yHKIHS
anmapara ['onpmku. TpaHCHOpT BEHIECTB B KJIETKE. Bakyonu pacTUTEIbHBIX
kieTok. Kinerounsrit cok. Typrop.

[ToyaBTOHOMHBIE OPTaHOW/bI KJIETKU: MUTOXOHIpUH, TacTuabl. CTpoeHue
U (QYHKIIMU MHUTOXOHJpUN W miactul. [lepBUyHBIE, BTOpPUYHBIE U CIOKHBIE
IacTUAbl  (POTOCUHTE3UPYIOMIMX JYKAPUOT. XJIOPOIUIACTHI, XPOMOILIACTHI,
JIEUKOIUIACTHI BBICIINX PACTEHUN.

HememOpannbie opranouisl kieTku CTpoeHue U QyHKIIMH HEMEMOPaHHBIX
OpraHouJIoB KJjeTkd. PubGocombl. MukpoduiameHTsl. MpbllieuHble  KIETKH.
Muxkpotpy6ouku. Kierounsiii 1entp. CTpoeHue U JABUKCHHE JXTYTHKOB U
pecHuYeK. MUKpOTpyOOUKH HUTOILIA3MBbI. LIeHTpHOIIb.

SAnpo. Obonouka sapa, XpoOMaTHH, KapuoIUia3Ma, SIAPBIIIKU, UX CTPOEHUE U
bynkuuu. SnepHpiii O0enkoBbI MaTtpukc. IIpocTpaHCTBEHHOE pPaCHOJIOKEHHE
XpOMOCOM B UHTep(Pa3zHOM sifipe. benku XxpoMaTnHa — TUCTOHBI.

Kinerounsle BkitoueHnsa. CpaBHUTENbHAS XapaKTEPUCTUKA KIETOK 3YKapUOT
(pacTUTEnBHOM, )KUBOTHOM, TPUOHON).

JlemoHcTpauuu:

[ToptpeTsi: K.C. MepexkoBckuit, JI. Maprynuc.

Tabmumsr u cxembl: «CTpoeHHME SYKAPUOTHYECKOM KieTKu», «CTpoeHue
JKUBOTHOM  KJIETKW», «CTpo€HHE  pacTUTEIbHOW  KIETKW», «CTpoeHue

MUTOXOHAPUMNY», «S1po», «CTpoeHne MPOKapHUOTUUYECKON KIIETKNY.



ObopynoBaHue: CBETOBOM MMKPOCKON, MHUKpOMpENaparbl pacTUTENbHBIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaTbl 0aKTEPHABHBIX KJIETOK.

Jlabopatopnass pabora «M3ydeHue CTpPOEHHSI KJIETOK  Pa3IHYHbIX
OpPTaHU3MOB).

[TpakTudeckas padora «3yueHne CBONCTB KICTOUHOW MEMOPAHBDY.

JlabopatopHasi pabora «VccrnenoBanue Mia3mMoiu3a M JEIUIa3MOJIM3a B
PACTUTEIIBHBIX KIIETKaX».

[Ipaktuueckas pabora «3yueHue ABMKEHUS LIUTOIIA3MbI B PACTUTEIIbHBIX
KJIETKaX».

2.6. Tema 6. OOMeH BelIECTB U MPEBPAILCHUE YHEPTUU B KIIETKE.

AccuMuwisIivsSL U AUCCUMWJISIUS — JBE CTOPOHBI MeTaOonu3ma. Tumbl
oOMEHa BENIECTB: AaBTOTPO(PHBIA M TeTepOTpPO(PHBIA. YyacTue KHUCIOpPOJa B
OOMEHHBIX TpoIeccax. DJHEpPreTMueckoe OoOecCredYeHUe KIIETKU: MPEeBpALLCHUE
AT® B 00MeHHBIX Tpolieccax. PepMEHTATUBHBIM XapaKTep peakiuil KJIETOUYHOTO
Metabonuzma. DepMeHThI, HUX CTPOCHHE, CBONCTBA M MEXAHU3M JICUCTBUSI.
Kodepmentsl. OTinnuusi pepMEeHTOB OT HEOPraHWYECKUX KaTaau3aTopoB. bemku-
aKTUBATOPbl M OENKU-UHTHOUTOPHI. 3aBUCHUMOCTb CKOPOCTH (DEpMEHTATUBHBIX
peaxkiuii OT pa3InYHbIX (PAKTOPOB.

IlepBrUuHBIA CUHTE3 OpPraHUYECKUX BEIIECTB B KieTke. DOTOCHHTES.
CgeroBas 1 TemHOBas ¢asbl. [I[poaykTuBHOCTH hoTOCMHTE3a. BiusiHue pa3auuHbIxX
(dakTOpoB Ha CKOPOCTh (POTOCHHTE3a. 3HaUeHHE (POTOCUHTE3A.

XeMOCHHTE3. Pa3HoobOpasue OpPraHn3MOB-XEMOCHUHTETUKOB:
HUTPUPUUUPYIOIIHE OaKTepuH, >KeIe300aKTepuu, cepoOaKTepHuH, BOAOPOHBIE
OakTepuu. 3HAYCHUE XEMOCHHTE3A.

AHaspoOHble opraHu3mbl. Buabl Oposkenus. IIpoaykTsl OposkeHUS M UX
UCIIOJIb30BaHUE YEJOBEKOM. AHA’pOOHbIE MHUKPOOPIaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH U BO3OYyAUTENN OOJIC3HEH.

AspoOHBbIe OPTaHU3MBI. Oransl JHEPreTUYECKOro oOMeHa.

[ToaroroBHUTENBHBIN 3TaM. [ THKOIN3 — OECKUCIOPOIHOE PACIICIUICHHUE TIIFOKO3HI.



buonornueckoe OKuciIeHUe, UM KIETOYHOE AbIxaHue. Poib MUTOXOHIpHUii B
npoiieccax ouosiorndeckoro okucieHus. [uknmueckue peakiuu. OKUCIUTENBHOE
dbochopunupoBanue. [IpenmymiectBa a’poOHOro myTd oOMEHa BEUIECTB Mepe
aHa’pOOHBIM. DP(HEKTUBHOCTH IHEPTETHIECKOTO OOMEHA.

JlemoHCcTpanuu:

[TopTpeTsr: . ITpuctnm, K.A. Tumupsizes, C. H. Bunorpaackuii,
B. A. DHrensrapar, I1. Mutuen, I'.A. 3aBap3uH.

Tabnuupl u cxembl: «DOTOCUHTE3Y, « JHEPreTUUECKUN 00MeH», «buocuHTe3
oenkay, «CtpoeHue pepMeHTa», «XEeMOCHUHTE3Y.

OGopynoBaHKe: CBETOBOM MHUKPOCKOI, 000pyAOBaHUE /Ji MPUTOTOBJICHUS
MOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENApaToB.

JlaGoparopHas pabota «3yueHne KaTaTuTUUEeCKON aKTUBHOCTU (PEPMEHTOB
(Ha mpuMepe aMuiIa3bl UM KaTajiasbl).

JlabopatopHass pabora «M3ydeHue QepMEHTATUBHOTO paCHICTUICHUS
MEPOKCHJIa BOJIOPO/Ia B PACTUTENIBHBIX U dKUBOTHBIX KIIETKAX».

JlaGoparopnas pabora «CpaBHeHue mporeccoB  (GOTOCHHTE3a U
XEMOCHUHTE3a».

JlaGoparopHas pabota «CpaBHEHHE TIPOLIECCOB OPOKEHUS M JIBIXaHUS.

2.7. Tewma 7. HacnencrBennast uH(popMaius 1 peaiu3anus e€ B KJIETKe.

Peakuuu maTpuuHoro cuHtesa. [[pUHIIMIT KOMIUIEMEHTAPHOCTH B PEAKITUAX
MaTpUYHOTO CUHTe3a. Peanuzanus HacneacTBeHHOW nHpopManmu. ['eHeTnaeckuit
KOJZI, €ro cBoWcTBa. TpaHckpumniusa — MarpuuHblii cuHTe3 PHK. IlpuHummns
TPAHCKPUMIMU; KOMIUIEMEHTAPHOCTh, AHTUIAPAIUICTbHOCTh, aCUMMETPUYHOCTD.

Tpancnsanus u e€ sranbl. Yuactue tpancnopTHeix PHK B 6nocuntese 6enka.
VYcenoBust O6uocuHTe3a Oenka. KomupoBanue amuHOKUCIOT. Posib pubocom B
onocuHTe3e Oemnka.

Opranuzaiusi TeHOMa y TPOKApUOT M 3YKapUOT. Perymnsuusi akTUBHOCTH
reHoB y mnpokapuoT. ['umore3a omepoHa (®D.Kako6, XK. Mano). Perymsuus

OOMEHHBIX MPOIIECCOB B KieTke. KileTounbIi roMeocTas.



Bupycol — HeksleTouHble POPMBI KU3HU U O0IUraTHBIE apa3uThl. CTpoeHue
MPOCTHIX U CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaros.

Bupycubie 3a0o0neBanus yeiaoBeka, )KUBOTHBIX, pactenuid. CITU][, COVID-
19, cormanbHble U MEAUIIMHCKUE TPOOIEMBI.

JlemoHCcTpanuu:

IToptpetsl: H.K. Konsuos, JI.1. IBaHOBCKHIA.

Tabmumpst u cxemsl: «buocunres 6enka», «['eHeTnyeckuit Kon», «Bupycs»,
«baktepuodarm.

[TpakTuueckas padora «Co3aaHue MOACIH BUPYCay.

2.8. Tewma 8. JKuzHeHHBIN HHUKIT KIETKH.

Knerounelii nuki, ero mepuoabl M perymsnus. MuHrepdaza u MuTo3.
Oco0OeHHOCTH TMpOLIecCOB, MpOTEKarIMX B HHTepdaze. [loAroToBka KIETKH K
nenenuto.  [IpecunreTnyeckuid  (MOCTMUTOTHYECKUM),  CHHTETHYECKUH U
NOCTCUHTETHYECKUN (IPEMUTOTUYECKUI ) IEPUO]IbI UHTEP(a3B.

Martprunbii cunre3 JHK — penmmkamus. [Ipuanuner penmmkanuun JHK:
KOMIUIEMEHTAPHOCTb,  ITOJYKOHCEPBATUBHBIM  CHUHTE3, AHTUIAPAIUICIBHOCTD.
Mexannsm penmmkanuu JTHK. Xpomocomel. Ctpoenue xpomocoM. Temomepsl u
TemoMepaza. XPOMOCOMHBIM Ha0Op KIETKHM — KapuOTHUIl. JIUTJIOWIHBIA W
rariouaHbl  HaOOpBl  XpoMocoMm. ['omonoruuHbie XpoMocoMbl. [lonoBbie
XPOMOCOMBL.

Henenne knetkn — MuTOo3. CTaauM MHUTO3a M IMPOUCXOJAIIME B HUX
nporeccel. Tunel muto3a. KapuoknHe3 nu mUTOKMHE3. bHOJIOrMYECKOe 3HAYEHUE
MHTO34.

Perynsauusa mutrorndeckoro nukia kietkd. [Iporpammupyemas kieTouHas
rubesnp — arnomnTos.

Knerounoe s1po, XpoMOCOMBI, (PyHKIIMOHAJIbHASI TEHOMUKA.

JlemoHCTpanuu:

Tabmuiel 1 cxembl: «OKW3HEHHBIM LUK KIETKH», «Mwutosz», «CTpoeHue

xpoMmocom», «Pemnukanusa JTHK.



ObopynoBaHue: CBETOBOM MHKPOCKOI, MHUKpompenaparsl: «Mwurto3 B
KJIETKaX KOPEIIKA JTyKay.

JlaGoparopHnass ~ pabora  «M3yuyeHume  XpOoMOCOM  Ha  TOTOBBIX
MHKPOIIPENapaTaxy.

JIaGoparopHas pabdora «HabOmoneHrne MuTo3a B KI€TKaX KOHYMKA KOpEIIKa
JyKa (Ha TOTOBBIX MUKPOIPENapaTax)y.

2.9. Tema9. Ctpoenue u GyHKIUU OPTaHU3MOB.

buonornyeckoe pa3zHooOpasue OpraHU3MOB. OpnHOKIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcOOEHHOCTH  CTPOEHHUS U KU3BHEIEATEIBHOCTH  OJHOKJIETOYHBIX
opranu3moB. bakrtepuu, apxew, OJHOKIETOYHbIE TIPUOBL, OJHOKIETOYHBIE
BOJOPOCIH, APYyrue NpoTUCThL. KOJIOHNAIBHBIE OPTaHU3MBI.

B3aumocBsA3p 4acTell MHOTIOKIETOYHOIO OpraHu3Ma. TKaHW, OpraHsl U
cucTeMbl opraoB. Opranusm Kak e1uHoe uenoe. I'omeocras.

Tkanu pacreHuid. Tumbl pacTUTENBbHBIX TKaHEW: oOpa3oBarenbHasd,
NOKPOBHAsi, MPOBOJMAIIAs, OCHOBHAs, MexaHuueckas. OCOOEHHOCTH CTpOEHUS,
(GyHKUMNA U PaclofIOKEHHs TKAHEH B OpraHax pacTEHUH.

TKaHW )KUBOTHBIX U YEJIOBEKA. THIIBI JKMBOTHBIX TKAaHEW: SMUTEIHAJIbHASA,
COEMHUTENbHAs, MblleyHas, HepBHas. OCOOEHHOCTHM CTpPOEHHUs, (PYHKUMHA U
PACIIOJIOKEHUS TKAHEN B OPraHaX KMBOTHBIX U YEJIOBEKA.

Opranbsl. BereratnBHble M TI'€HEpATHBHBIE OpraHsl pacTeHuil. OprasHbl u
CHUCTEMBI OPTaHOB JKMBOTHBIX U yenoBeKa. DyHKIIMKA OPTaHOB U CUCTEM OPTaHOB.

Onopa Ttena oprann3moB. Kapkac pacteHuii. CKeneTbl OJHOKIETOUYHBIX M
MHOTOKJIETOYHBIX XUBOTHBIX. HapyXHbli M BHyTpeHHHU ckeneT. CTpoeHue u
THUIIBI COCIMHEHUS KOCTEH.

JIB>keHue  OpraHW3MOB. JIBH)KEHME  OJHOKIIETOYHBIX  OpPraHU3MOB:
amMEOOUIHOE, KI'YTUKOBOE, PECHUYHOE. J[BM)KEHHME MHOTOKIJIETOUHBIX PacTEHUIL:
TPONU3MBlI M HACTHH. JIBM)KEHHE MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:

MbIneuHas cucreMa. Pediekc. CkeneTHbIe MBITIITBI U UX paboTa.



[Iutanne opranusmoB. llornomenue BOABL, YIJIEKUCIOrO Ta3a |
MHHEPAJIbHBIX BEHIECTB pacTeHUsIMU. lIuTanue >kMBOTHBIX. BHyTpumonoctHoe u
BHYTPUKIIETOYHOE TNUIIEBapeHue. lIuTaHne MO3BOHOYHBIX MKUBOTHBIX. OTHENbI
NUIIEBAPUTENBHOIO TpakTa. IlnmeBapurenbHble keneswl. lIumeBapurenbHas
CUCTEMA YEIJIOBEKA.

JlpixaHue opraHu3MoB. JlpixaHue pacTeHud. [IpIxaHue IKUBOTHBIX.
Huddys3us ra3oB yepe3 MOBEPXHOCTh KieTkU. KoxkHoe apixanue. [lpixaTenbHas
noBepxHocTh. JKabGepHoe u n€royHoe JpixaHue. JIpIxaHue MMO3BOHOYHBIX
JKABOTHBIX M YEJIOBEKA. OBOJIIOLIMOHHOE YCIOXHEHHE CTPOCHHUS JIETKUX
MMO3BOHOYHBIX JKMBOTHBIX. /JlpIxaTeinbHasi CHUCTEMa YeJloBeKa. MexaHu3m
BEHTWJALIMM JIETKUX Yy MNOTUL W MIEKONUTaromux. Perymanusa apixaHus.
Jp1xatenbHbie 00BEMBI.

TpaHcnopT BEWIECTB y OpPraHW3MOB. TpPaHCHOPTHBIE CUCTEMBI PACTCHUMU.
TpaHcropT BemeCcTB y KUBOTHbIX. KpoBeHOCHas cucrema W €€ OpraHbl.
KpoBeHocHass cucTteMa IIO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepaue,
KPOBEHOCHBIE cOCyAbl M KpoBb. Kpyrum kpoBooOparieHusi. IBOJIOIHOHHbBIE
YCJIO)KHEHUSI CTPOCHHUSI KPOBEHOCHOW CUCTEMBI IMO3BOHOYHBIX JKUBOTHBIX. PaboTa
cepaua u €€ peryssnus.

Beigenenue y opramusmoB. Beinenenue y pacteHud. Beigenenue y
*KUBOTHBIX. CokpatuTenbHble Bakyonu. Opranbel BbiaeneHus. DunbTpanus,
CeKpelus U 00paTHOE BCACHIBAHME KaK MEXaHU3Mbl PabOThI OPTAaHOB BBIJICICHUSI.
CBs13b MOJIOCTH TEJIa C KPOBEHOCHOM M BBIACIMUTENBHON cHUCTEMaMU. Beienenue y
MO3BOHOYHBIX >XKMBOTHBIX M uesioBeka. [louku. CtpoeHne u GyHKIIMOHUPOBAHUE
HeppoHa. OOpa3zoBaHHe MOYH Y UEIOBEKa.

3amuTa y OpraHu3MoOB. 3alllMTa y OJHOKJIETOYHBIX OpraHu3MoB. CHOpHI
OakTepuii M WUCTHI MPOCTEHINIUX. 3allUTa Yy MHOTOKJIETOYHBIX pACTEHUH.
Kyrtukyna. CpencrBa macCUBHOM M XUMUYECKOM 3aIUThl. DUTOHIUIBI.

3amuTa y MHOTOKJIETOYHBIX >KMBOTHBIX. [IOKpOBBI M HMX HOPOU3BOJHBLIE.
3amuTa opranu3ma ot OonesHeidl. imMmyHHas cuctema uyenoBeka. KneTouHslit u

IYMOpPJIbHBIA MUMMYHHUTET. BpoXn€HHbIH M NpUOOPETEHHBIN crnenupuyecKuit



UMMYyHHUTET. Teopusi  KIOHalbHO-ceNeKTUBHOro uMmyHurera (11 Dpraux,
®.M. bepuer, C. Tonerasa). BocnamurenbHble OTBEThl OpPraHU3MOB. Poub
BPOXKJIEHHOTO UMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHU.

PasgpaxxumocTts u  peryiasuus |y opraHu3moB. Pazgpaxxumocts y
OIHOKJIETOYHBIX OpraHu3MoB. Takcuchl. Pa3zgpaxuMocTe ©  peryisius y
pactenuil. PocToBbie BEleCcTBa U NX 3HAUEHUE.

HepBHag cuctema u pedaekropHas peryysinus y XKuBOTHbIX. HepBHas
CUCTEMA U €€ OTIEIbl. JBOJIOLUOHHOE YCI0KHEHUE CTPOEHUSI HEPBHOM CHUCTEMBI
y KUBOTHBIX. OTHENbl TOJOBHOTO MO3ra MO3BOHOYHBIX KMBOTHBIX. Pediiekc u
pediekTopHas ayra. be3ycioBHBIE U YCIOBHbBIE PE(DICKCHI.

['ymopanbHast peryisnuus U SHAOKPUHHAS CUCTEMa KUBOTHBIX U YEJIOBEKA.
JKenespl HSHOOKPMHHOM CHUCTEMBI M WX TOPMOHBL. JleWiCTBHE TOPMOHOB.
B3auMocBs3bp HEpBHOW M SHIOKPUHHOM cucTeM. [umoTtanamo-runodusapHas
CUCTEMA.

JleMoHCTpanuu:

[Toprper: W.I1. [TaBnos.

Tabmuupl 1 cxeMbl: «OIHOKJIETOYHBIE BOAOPOCIN», «MHOIOKIETOUYHBIE
Bojopociny», «baktepumn», «lIpocreiimme», «Opranbl LBETKOBBIX PacTEHUN,
«CuctemMbl OpPraHOB TIO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee CTpoeHue
HaceKoMbIX», «TkaHu pactenuit», «KopHeBbie cuctembl»y, «CTpoeHue ctediisy,
«CTpoeHue JNHUCTOBOM IIACTUHKW», «TKaHM KUBOTHBIX», «CKENET 4YeIOBEKay,
«IIumeBapurenvHas cucrteMa», «KpoBeHocHas cuctemayn, «JlpIxaTenbHas
CHCTEMa, «Hepsnas CHCTEMa, «Koxay, «MpIllIeyHasE ~ CHCTEMay,
«BprgenurenbHas cucteMa», «IHIOKpUHHAs cuctemay, «CTpOeHUE MBIIIIbDY,
«Ummynurter»,  «KumeunonosmoctHsie», «CxeMa  OUTaHUS  PACTEHUID,
«KpOBEHOCHbIE CHCTEMBI IO3BOHOYHBIX KUBOTHBIX», «CTpOeHUE THUJIPBI»,
«CtpoeHue miaHapumn», «BHyTpeHHee CTpOoeHuEe HO0XKIEeBOro 4depBsi», «HepBHas
cuctemMa peio», «HepBHas cucrema ssarymku», «HepBHas ~— cucrtema
npecMbikatomuxcs», «HepBHas  cucrema  ntumy, «HepBHas — cuctema

MIeKonuTarmux», «HepBHas cuctema yenoBeka», «Peduexcy.



O6opynoBaHue: CBETOBOW MHUKPOCKOI, MHKPOIIPENapaThl OTHOKIECTOYHBIX
OpraHU3MOB, MUKPOIpENapaTbl TKAaHEH, PAaKOBUHBI MOJUIIOCKOB, KOJIJICKIIMU
HACEKOMBIX, UTJIOKOXHUX, KUBbIE JK3EMIUISIPhl KOMHATHBIX pacTeHHUil, repOapuu
pacTeHMl pa3HBIX OTHAEJIOB, BIAXHBIE Mpenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJIET 4YeJOBeKa,
o0opyZ0BaHUE JJI JEMOHCTPAIIMH MIOYBEHHOTO U BO3YIIHOTO MUTAHUS PACTECHUMH,
pacIHieTUIeHus KpaxMajia U OeIKOB Mo/ IeicTBHEM (epPMEHTOB, 000OPYAOBAHHE IS
JIEMOHCTPALIMH OIBITOB MO0 U3MEPEHUIO KU3HEHHON EMKOCTH JIETKUX, MEXaHU3Ma
JIIXaTEeNbHBIX JBUKEHUH, MOJICJIM TOJIOBHOTO MO3Ta Pa3IMYHbIX JKUBOTHBIX.

JlabopatopHas padota «/3yueHne TKaHeil pacTeHUID».

JlabopatopHas pabota «/3yueHne TKaHei JKUBOTHBIX).

Jlaboparopnas pabota «/3ydeHue opraHoB IBETKOBOTO PACTEHUSD.

2.10. Tema 10. Pa3aMHOkeHME U pa3BUTHE OPTaHU3MOB.

@DopMbI pa3MHOXKEHHSI OPraHU3MOB: Oecroyioe (BKJIIOYasi BEreTaTUBHOE) U
nojoBoe. Buubl  Oecronoro  pa3MHOXKEHHS:  [OYKOBaHUE,  CIOPYJISALMS,
dbparmeHTanus, KIOHHPOBaHUE.

[TomoBoe pasmHoxkeHue. llonoBeie kieTku, unu rametsl. Meio3. Craguu
meno3a. [loenenne xpomocom B Menose. Kpoccrnarosep. buonornyeckuii cMpici
M€Ho3a M TIOJIOBOTO TIpolecca. Meno3 M €ro MeCTO B JKM3HEHHOM IUKJIE
OpTaHU3MOB.

IIpenzapoasimeBoe paszButhe. ['ameroreHes y KHUBOTHBIX. [losioBbIE
xkene3bl. O0pa3oBaHMe W Pa3BUTHUE TMOJIOBBIX KJeTOK. CriepMaTroreHe3 U OOTreHes.
CtpoeHue nojgoBbIX KIETOK.

OmomoTBOpeHHEe ¥ A3MOpPUOHANTBHOE pa3BUTHE KUBOTHBIX. (CmocoObI
OTUIOJIOTBOPEHUS: HapyKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOTE€HE3). OMOpHOJIOTHS —
HayKa O pa3BUTHH OpraHu3mMoB. CTaauu SMOpHOTeHe3a XKMBOTHBIX (Ha MpuMepe
nsarymku).  Jpoonenue. Tumbl  apoOneHus.  OcoOeHHOCTH  ApOoOJIeHUs
MJIEKOMUTAIOMINUX. 3apOJAbIIIEBbIE JTUCTKHU (TacTpyssius). 3akiajka OpPraHoB U

TKaHeu u3 3apOAbIIICBBIX JIMCTKOB. B3aumMnHoe BnusiHUE 4yacTeu Pa3BUBAIOIICTOCS



3apojplia (AMOpHOHATbHAS WHAYKIMS). 3aKiagka IlaHa CTPOCHHS >KUBOTHOTO
KaKk pe3yJbTaT HEPAPXUYECKUX B3aMMOJCUCTBUM TeHOB. BiusHue Ha
HAMOPUOHATILHOE PA3BUTHE PAIMYHBIX (DAKTOPOB OKPY>KAIOIIEH CPEbI.

Poct u pasButne xuBOTHBIX. llocTamOpuonanbnblii nepuon. Ilpsmoe wu
HempsiMoe pas3BuTue. PaszBute ¢ wmeramopdo3oM y O€CNO3BOHOYHBIX U
MTO3BOHOYHBIX JKMBOTHBIX. bHOJIOTMYECKOE 3HAYEHHE MPSMOrO0 W HENPSIMOTO
Pa3BUTHS, UX PACIPOCTPAHEHUE B MPUPOAE. TUmbl pocTa KUBOTHBIX. DAKTOPHI
peryJsiiuy pocTa >KMBOTHBIX U 4esioBeka. CTaguu MocTIMOPUOHAIBHOTO Pa3BUTHUS
y ’KUBOTHBIX M 4esoBeKa. [lepronbl oHTOreHe3a yenoBeka. CTapeHue u CMepTh Kak
OMOJIOTMYECKUE MPOLIECCHI.

Pasmuoxkenne u pasButue pacrenuil. ['amerodur u cnopodut. Meiio3 B
JKU3HEHHOM IuKJe pacTeHud. (OOpa3oBaHMe CIOp B IIpollecce Meio3a.
['amerorene3 y pacteHuid. OIJIOAOTBOPEHHE W Pa3BUTHE PACTUTEIBHBIX
opraHu3MoB. JIBoitHOE OIJIOJIOTBOPEHHE Y LBETKOBBIX pacTeHuil. OOpa3oBaHue U
Pa3BUTHUE CEMEHHU.

MexaHu3MBbl PETYJISIMA OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JleMoHCTpanuu:

IToptpetsl: C.I'. Hapamun, X. [lIneman.

Tabmumel 1 cxembl: «BererarmBHOE pa3sMHOXKEHHE», «THUIBI 0eCIoaoro
pasMHOXKEHUD», «Pa3MHOXKEHHE XJIaMHIOMOHAIb», «Pa3MHOXEHHE 3BIJICHBD,
«Pa3MHOXeHue TUAPbY, «Mehosy, «XpoMocoMbly, «l'ameroreHes», «CTpoeHHe
ANIEKIETKH U criepMaTo3onsiay, «OCHOBHBIE CTaauu OHTOreHe3a», «lIpsmoe u
HenpsiMoe pa3BuTue», «Pa3zButne wmaiickoro xyka», «Pa3Butue capanumy,
«Pa3Butne nArymkn», «JlBOMHOE OIUIOJOTBOPEHUE Yy UBETKOBBIX PACTECHUI,
«CTpoeHne cCeMsH OJHOIOJBHBIX U ABYJOJbHBIX PACTEHUI», «KU3HEHHBIN LUK
MOPCKOM  KamyCTbDy, <«JKWM3HEHHBIM UMK MXa», <« KHW3HEHHBIM  IUKI
MarnopOTHUKAY, « KU3HEHHBIN LIMKJI COCHBDY.

OGopynoBaHKe: CBETOBOM MHMKPOCKOI, MHUKpOIpEnapaThl SHUICKICTOK U

CIICpMaTO30M10B, MOACIIb «HI/IKJ'I Pa3BUTHA JITYIIKH).



JlabopaTtopHas pabora «/3ydeHne CTpOEHUS MOJOBBIX KJIETOK Ha TOTOBBIX
MUKpPOTIpenapaTaxy.

[Ipaktuueckas paborta «BbIsIBIEHHME NPU3HAKOB CXOJACTBA 3apOJbIIICH
MO3BOHOYHBIX )KUBOTHBIX).

JlabopatopHass pabota «CTpoeHHE OpraHoB pa3MHOKEHHSI BBICHINX
pacTeHUu.

2.11. Tema 11. I'eneTnka — Hayka O HACJIEACTBEHHOCTH M HU3MEHYMBOCTHU
OpTaHU3MOB.

Uctopus cTaHOBIEHHST UM Ppa3BUTHS TEHETHUKU Kak Hayku. PaboTbl
I'. Mennens, I'. ne ®pusa, T. Moprana. Ponp oTeuecTBEHHBIX YUEHBIX B Pa3BUTUU
reHetuku. PaGorer  H.K. KomwroBa, H.W. BaBumoBa, A.H. benosepckoro,
I'.JI. Kapneuenko, }0.A. ®ununuenko, H.B. Tumodeera-Pecosckoro.

OCHOBHBIE T€HETHYECKHE TOHSITUS U  CUMBOJBL.  ['OMOJOTrHYHBIE
XpPOMOCOMBI, AJJIEIbHBIE TEHbI, AJIbTEPHATUBHBIC IPU3HAKHU, JTOMUHAHTHBIN U
PELIECCUBHBIN TMPU3HAK, TOMO3UIOTa, TETEPO3UrOTa, YUCTas JMHUS, TUOPHUIBI,
reHotur, ¢eHoTun. OCHOBHBIE METOJBI TEHETUKH: THUOPUIOTIOTHIECKUH,
LATOJIOTUYECKUH, MOJIEKYJISIPHO-T€HETUYECKHM.

JlemoHCTpauuu:

[Toptpetrsr:  I'. Mengenb, I'.ge ®pu3, T.Mopran, H.K. Kosb1oB,
H.W. BaBunos, A.H. benozepckuii, [I'./l. Kapneuenko, FO.A. OunumnueHko,
H.B. TumodeeB-PecoBckuii.

Tabnuiel u cxembl: «MeToIbl TeHETUKNY, «CXEeMbI CKPEIIUBAHUSD.

Jlabopatopnass  pabora  «J/lpo3oduna Kak  OOBEKT TE€HETHYECKUX
VICCIIEIOBAHUI.

2.12. Tema 12. 3akOHOMEPHOCTH HACIEACTBEHHOCTH.

Monorubpumnoe ckpemmBanue. I[lepBbiii 3akoH MeHuens — 3aKoH
eAMHO00pa3usi THOPUIOB MepBOTO MoKojaeHus. [IpaBuno nomMmunupoBanus. Bropoii
3aKOH MeHaens — 3aKkOH pacuICIUICHUsI MPU3HAKOB. L[{UTOJIOrMYEecKrne OCHOBBI

MOHOFI/I6pI/II[HOFO CKpCIIMBAaHU . I'mmoTe3a YUCTOTHI raMerT.



AHanu3upymoliee CKpELLXBaHUE. ITpomexxyTOUHBINM XapaxkTep
HacJieoBaHus. Paciienienne npu3HakoB IPU HEMOJHOM JOMUHHUPOBAHUH.

JlurubpunHoe  ckpemmuBaHue. TpeTuid 3akoH MeHuens —  3aKOH
HE3aBUCUMOTO HacJeI0BaHUs MIPU3HAKOB. [utonoruueckue OCHOBBI
JTUTHOPUIHOTO CKPEIBAHUS.

CuemnieHHOe HaclieoBaHue npusHakoB. Paboter T. Moprana. CrerjieHHoe
HACJICIOBAHUE TC€HOB, HAPYIICHUE CLEIUIEHUS MEXAYy TIeHaMh. XPOMOCOMHas
TEOpHUs HACIEICTBEHHOCTH.

I'enernka nmona. XpoMOCOMHBIA MEXAHU3M ONPENEICHUS 1I0J1a. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBI M Te€TEpPOraMeTHbIA MOJ. ['eHeTnueckas
CTPYKTypa IOJIOBBIX XpOMOCOM. HaciieoBanre nNpru3HaKOB, CLUETIJIEHHBIX C TTOJIOM.

l'enotun kak wmenoctHasg cucrema. IlmeloTponuss — MHOXKECTBEHHOE
JIeCTBUE TeHa. MHOKECTBEHHBIM aJlIeiu3M. B3amMoAEHCTBHE HEAIEIbHBIX
reHoB. KoMmmiemenrapaocTs. nucras. [Tonmumepus.

['eHeTMUECKMIT KOHTPOJIb Pa3BUTHSA PACTECHUM, XKMBOTHBIX M YEJOBEKa, a
TaKke (U3NOIOTHYSCKUX TPOIECCOB, TOBEJACHUS M KOTHUTUBHBIX (DYHKITHH.
['eHeTHUeCKMEe MEXaHM3MBI CHMOHMOTCHE3a, MEXaHU3Mbl B3aMMOJICHCTBUS «XO3SIUH
— Tapa3HT» U «XO35IMH — MHUKPOOHOM». ['@HeTHMYeCKHe acmleKThl KOHTPOJS H
HM3MEHEHHMS HACJICACTBEHHOM MH(POPMAITUHY B MIOKOJICHHUSIX KJIECTOK U OPTaHH3MOB.

JleMoHCTpanuu:

[Toptpertsr: I'. Mennens, T. Mopras.

Tabnuupl u cxemsl: «IlepBbiii U BTOpoil 3aKkoHbl Menaens», « Tpetuil 3aKoH
Menpaens», «AHanu3upymoouiee ckpenuBanue», «HemomHnoe moMuHUpOBaHUEY,
«CrernsieHHOe HacJeIoBaHWe TPU3HAKOB Y Jpo30duibl», «l'eHeThka TmoJiay,
«Kapuotun denoBeka», «Kapuotun npozodwib», «Kapuotun nTuipy,
«MHOXECTBEHHBIN allJIeIU3M», «B3auMo1eiCTBUE T€HOBY.

O6opynoBanue: MOJENb JUIsl JEMOHCTPAIIMM 3aKOHOB €IWHOOOpa3us
ruOpUIOB TIEPBOTO TIOKOJICHUST M pacHICIUICHUS MPU3HAKOB, MOJEIb s

ACMOHCTPAIWMKU 3aKOHAa HCE3aBUCHUMOI'O HACJIICAOBAHMA IIPHU3HAKOB, MOACIb IJIA



JIEMOHCTPAllMH CLEIJICHHOTO HACIEIOBAHUS IPU3HAKOB, CBETOBOM MHKPOCKOII,
MUKpornpenapar: «Jlpozodumnay.

[Ipaktuueckass pabota «M3ydyeHue pe3ylbTaToB  MOHOTHOPHUIHOTO
CKpENIMBAHUA Y TPO30(DHUITBD».

[Ipaktuueckas  pabora  «M3ydeHue  pe3ynbTaToB  JUTHOPUIHOTO
CKpEIIMBaHUA Y IPO30(UITBD».

2.13. Tema 13. 3akOHOMEPHOCTH U3MEHUYHUBOCTH.

B3aumogeiictBue reHoTuna u cpenbl mnpu  (popMuUpoBaHUM (PEHOTHIIA.
N3MeHunBOCTh NpU3HAKOB. KauecTBEHHbIE M KOJMYECTBEHHBIC NMPU3HAKU. BUab
M3MEHUYMBOCTH: HEHACJIEACTBEHHAS U HACIIC/ICTBCHHAS.

MoaudukanonHas u3MEHYMBOCTh. Ponb cpembl B (OpMUPOBAHUU
MOAM(PUKALMOHHON M3MeHunBocTH. HopMa peaknuu npusHaka. BapuanrioHHbIN
psan u BapuanmoHHas kpuBas (B. Horanncen). CpoiicTBa Moau(HUKaIMOHHON
V3MEHYUBOCTH.

['enoTunnyeckas U3MEHYUBOCTb. CaolicTBa T€HOTHUITUYECKON
U3MEHYMBOCTA. BuAbl TEHOTUNUYECKOW W3MEHYMBOCTU: KOMOMHATHBHAS,
MYyTaIlMOHHAs.

KomOunaTtuBHas M3MEHUYMBOCTh. MeH03 M IIOJOBOM TpoIecC — OCHOBa
KOMOWHATUBHON M3MEHUYUBOCTH. POJIb KOMOMHATUBHON M3MEHUYNBOCTH B CO3JaHUU
T€HETUYECKOT0 pa3Ho00pa3us B Mpejiesiax 0JJHOr0 BUA.

MyTranuoHHass W3MEHYMBOCTh. BHIbl MyTalnMil: T€HHbBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  WHAYUUPOBAHHBIC MYyTallMd. SnepHble W
nUTOIUIa3MaTuyeckue myrtauuu. CoOMaTHYEeCKHE W TMOJIOBble MyTauuu. [IpuunHb
BO3HUKHOBEHUsS MyTanuid. MyTareHpl W WX BJIUSHUE HA OPraHU3MBbI.
3aKOHOMEPHOCTH MYTAIMOHHOTO TMpoIecca. 3aKOH TOMOJIOTMYECKUX PSII0B B
HacnenctBeHHO u3MeHunBocTH (H.W. BaBunoB). BHesigepHass M3MEHYMBOCTH U
HACJIEICTBEHHOCTb.

JlemoHcTpauuu:

[Toptpetsr: I'. ne @pus, B. Moranncen, H.. BaBunos.



Tabmuubr w  cxembl: «Buasl w3MeHYuBOCTHY, «MoaudukanrmoHHAs
U3MCHYHUBOCTEY, «KomOnHaTnBHAS U3MCHYHUBOCTEY, «Meiio3y,
«OmnonoTBopeHuey, «I 'eHeTndeckue 3a0o0jieBaHUs YeIoBeKay, « Buaspl MyTammii.

OO6opynoBanue: KUBBIE W TepOapHbBIE AK3EMIUISIPHl KOMHATHBIX PAaCTCHUM,
pucyHkH (doTorpadun) )KUBOTHBIX C Pa3IMYHBIMU BHIaAMHU U3MEHUMBOCTH.

JlaGopartopHas paboTta «HccnenoBanue 3aKOHOMEPHOCTEU
MOAU(PUKAIMMOHHON M3MEHYMBOCTH. [locTpoeHue BapHalMOHHOTO psAga |
BapUALMOHHON KPUBOW.

[Ipaktnyeckas pabdora «Myrtamuu y  apo3oduibl  (Ha  TOTOBBIX
MUKpOIpenaparax)».

2.14. Tema 14. I'enetuka denoBeka.

Kapuotun yenoBeka. MexayHapoaHas mporpaMma HCCIEAOBAHUS T'€HOMA
yeimoBeka.  MeToapl  M3y4YeHHS] TE€HETMKM  YEJIOBEKA: TICHEaJIOTMYECKUH,
OJIM3HEIIOBBIM, IIUTOTCHETUYCCKHUIM, MOMYJISALIMOHHO-CTAaTUCTUYECKUH,
MOJIEKYISPHO-TEHETUIECKH. CoBpemeHHOE ONIPENICIICHHE TE€HOTHUIA!
MOJIHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YMCJIE€ C IMOMOIIBIO
[111P-ananu3a. HacieacTBeHHbIe 3a00JIeBaHUs YesiOBEeKa. [ eHHbIE U XPOMOCOMHBIE
Oose3HH dYenoBeka. boyie3HW ¢ HACIEICTBEHHOM IMPEapacioyioKEHHOCTHIO.
3HaueHUE MEAUIIMHCKOW T'€HETUKU B MPEAOTBPALICHUU U JICYCHUU T€HETUYECKUX
3a00JieBaHUI 4YelioBeKa. MeauKOo-reHeTUueckoe KOHCYJIbTUpoBaHuEe. CTBOJIOBBIC
KJIeTKHU. [IOHSATHE «TE€HETHUYECKOro rpy3a». DTUUYECKHE ACMEKThl UCCIICIOBAaHUM B
00J1acTU peJaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

I'enetnueckue (akTOphl TMOBBIIEHHOW YYBCTBUTEIBHOCTH YeEJIOBEKa K
bU3MYeCKOMY U XHUMHUUYECKOMY 3arpsi3HEHUI0 OKPY’KaroIIe cpeanl. [ eneTnyeckas
MPEIPACTIOIOKEHHOCTD YETIOBEKA K MATOJIOTUsIM.

JlemoHCcTpanuu:

Tabmuubr u cxembl: «Kapuotun yenoBekay, «MeToabl U3y4eHHS TEHETUKU
yeJloBeKay, «I eHeTHYecKHe 3a00JICBaHUS YSTIOBEKAY.

ITpakTudeckas pabora «CocTaBieHne U aHATIU3 POJOCIOBHOMY.

2.15. Tewma 15. Cenexuusi OpraHu3MOB.



JlomecTukanus ¥ CeleKus. 3apoKJICHHE CEIEKIMU U JOMECTHUKAIUH.
Yyenne H.U. BaBunmoBa o IleHTpax mNPOUCXOXKACHUS ¥  MHOT000pa3us
KYJbTYPHBIX pacTeHuil. Ponb cenekuuu B CO3[JaHUHM COPTOB PACTEHUM U TOPO/I
*KUBOTHBIX. CopT, MOpoAa, IITaMM. 3aKOH TOMOJIOTHYECKHX PSJIOB B
HaclieICTBeHHOM n3MeHunBoctr H.M. BaBuiosa, ero 3HaueHue 1ist CeJIeKIUMOHHON
paboThI.

MeTtoapl ceneknuoHHOM paboThl. McKycCTBEHHBIH OTOOp: MAacCOBBIM U
WHVBUAYaJIbHBIN. Otanbl  KOMOMHAIIMOHHOW  CENEKIIMH. UcnbiTanue
MPOU3BOJIUTENIEH MO MOTOMCTBY. OTOOp MO TEHOTUIY C TOMOIIBIO OLICHKHU
(eHoTuna NOTOMCTBA U OTOOP MO TE€HOTHUITY ¢ moMoulbsio aHanu3a JIHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJl  CENEeKIIMOHHOM  paboThl.
PannanmoHHpIl 1 XUMHAYECKUN MyTareHe3 Kak MCTOYHUK MYTallMi y KyJIbTypHBIX
dbopm opranusmoB. lcmosb30BaHHE TE€HOMHOTO PEIAKTHPOBAHUSA U METOOB
pekoMmOuHanTHBIX JIHK 17151 mosmydeHnust iCXoAHOTO MaTepurana ajisi CeJIeKIIUU.

[Tomyuenue ITOJIMIIJIONOB. BuyTtpuBnnoBas ruopuAN3aIys.
brnuskopoacTBEHHOE — CKpelMBaHWe, wid  WHOpuauHr.  HepoacTBenHoe
CKpellluBaHue, Win ayTopuauHr. ['erepo3uc u ero npuuuHbl. Mcmons3oBaHue
rereposuca B cenekiuu. Otmanénnas rubpuausanus. [Ipeogonenue Oecruiomus
MEXBUJIOBBIX THOPUIOB. JIOCTHKEHUS CENEKIIUN PACTCHHI 1 )KUBOTHBIX.

CoxpaHeHrEe U U3yYEHHUE T€HETUUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUUN U
UX JUKUX pOAMYEH I CO3JaHUS  HOBBIX COPTOB M THOpPUIOB
CEIIbCKOXO03SIMCTBEHHBIX KYJIBTYP.

JleMoHCTpauuu:

[Toptpersr: H.. Basuios, N.B. Muuypus, I'.JI. Kapnieuenko,
ILIL Jlykpanenko, b.JI. Acraypos, H. bopnoyr, /I.K. bensies.

Tabmuubr u  cxembl: «lleHTpbl TPOUCXOXKACHUS W  MHOTOOOpa3us
KYJbTYPHBIX PACTCHHI», «3aKOH TOMOJIOTMYECKHX PSAI0B B HACJE€ICTBEHHOU
U3MEeHUMBOCTH», «Metonbl  cenekiuny, «OtnanéHHas  THOpUAM3aLUDY,

«MyTtarenes».



JIaGoparopHast pabota «l3yueHue copToB KyJIbTypHBIX PACTCHHUI U MOPO
JOMAIIIHUX KUBOTHBIX).

JlabopatopHas pabota «VI3ydyeHre METOJI0B CEJIEKIIUU PACTCHUID.

[Ipaktrueckas padota «[IpuBHUBKa pacTeHHII.

Okckypeust «OCHOBHBIE METONIBI U JIOCTHKEHHS CEJIEKIIMM PACTCHHU U
YKUBOTHBIX (Ha CEJIEKIINOHHYIO CTaHIIHNIO, IJIEMEHHYIO bepmy,
COPTOUCHBITATENbHBIM YYaCTOK, B TEIUIMYHOE XO3fAWCTBO, B JIA0OOpPATOPHUIO
arpOyYHUBEPCUTETA WM HAYYHOTO IIEHTPA)».

2.16. Tema 16. buoTexHOJIOTUSl U CUHTETHYECKAss OUOJIOTHUSI.

OOBEKThI, UCHONb3yEMbIE B OHMOTEXHOJOTMH, — KIJIETOYHBIE M TKAHEBBIE
KYJIBTYPBI, MUKPOOPTaHU3MBI, 170'¢ XapaKTEepUCTHKA. TpagumonHas
OMOTEXHOJIOTHS:  XJIEOOMEeUeHHne, IMOJIYyYeHUE KHCIOMOJIOYHBIX IPOJIYKTOB,
BUHOAenue. MukpoOuonornyeckuii cuHre3. OOBEKTbl MHKPOOMOJIOTHYECKHX
TexHonorui. [IponsBoacTBo 6enka, aMUHOKUCIOT M BATAMHHOB.

Co3ganue TEXHOJNOTUH U MHCTPYMEHTOB LIEJICHANIPABICHHOTO U3MEHEHHUS U
KOHCTPYHPOBAHUSI TEHOMOB C LIEJIBIO MOJYYEHNs OPTaHU3MOB M X KOMIIOHEHTOB,
CoJIepKallluX HE BCTPEUYAOIIHNECs B MPUPOI€ OMOCUHTETHYECKHUE MYTH.

Knerounas unnxeHnepus. MeToapl KynbTypbl KJIETOK U TKAaHEHW PAaCTCHUN U
KUBOTHbIX. Kpuobanku. Comarnueckas rubpuausanuss ©W  COMaTHUYECKHUN
smOpuorenes3. Mcnonb3oBaHue ramionioB B CEIEKIMH pacTeHuid. MckyccTBeHHOE
OILUIOAOTBOPEHUE. PEKOHCTpYKLMS SHLEKIETOK W KIOHMPOBAHUE IKUBOTHBIX.
Merton TpaHCIIaHTalWHU SIEp KIETOK.

XpoMOCOMHass W TEHHas WHXKEHepus. VCKyCCTBEHHBI CHHTE3 T€Ha U
KoHcTpyupoBanue pexomOunantubix JIHK. JloctwkeHus w  mepCcreKTHUBBI
XPOMOCOMHOW M T€HHOM HMH)KEHEPUHU. DKOJOTMYECKHE U ITUYECKUE MPOOIeMbI
T€HHOM WHKCHEPUU.

Menununckue 6uorexHonoruu. [locrrenomnas udposas menununa. [T1P-
JMAarHocThka. MeTaOoJOMHBIN aHalnu3, TeHOLUEHTPUYECKUH aHalu3 MnpoTeoMma
YyeJaoBeKa JUIsl OLEHKM COCTOSIHHSA €ro 3740poBbs. Mcmosb30BaHHME CTBOJIOBBIX

KieTok. TaprerHas Tepanusi paka. 3D-Omoumkenepus i pa3pabOTKU



(GyHIaMEHTAIbHBIX OCHOB MEAMIIMHCKUX TEXHOJOTHH, CO3/aHUS KOMIUIEKCHBIX
TKaHEeW COYETAaHHMEM TEXHOJOTUH TPEXMEPHOTO OMONMPUHTUHTA U cKaQoIarHTa
JUTSL pelIeHus 3a/1a4y NepCOHATU3UPOBAHHON MEIUIIMHBI.

Co3aHre BEKTOPHBIX BAaKLUWH C ILEJIbI0 OOecredyeHus: KOMOMHUPOBAHHOM
3amuThl OT Bo3Oyauteneid OPBU, ycTaHoBieHHE MOJIEKYJISPHBIX MEXaHU3MOB
dbynkunonuposanusi PHK-conepkamuyx BUpYcOB, BBI3BIBAIOMIMX OCOOO OIACHBIE
3a00JIeBaHUS YEJIOBEKA U )KUBOTHBIX.

JlemoHCcTpanuu:

Tabnuis! u cxemsbr: «Vcmonap30BaHEe MUKPOOPTAHU3MOB B TIPOMBIIIIICHHOM
IPOM3BOACTBE, «KiieTounas umxeHepus», «I eHHass HHKEHEPHsD.

JlabopatopHas pabota «/3yueHne 00beKTOB OMOTEXHOIOTUM.

[TpakTiaeckas pabota «Ilomydenrne MOTOYHOKUCITBIX TPOTYKTOBY.

Okckypeusi «bUOTEXHONOTUST — BaKHEWIas MPOU3BOAUTENIbHAS CHIIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTMYECKOE IIPOU3BOACTBO).

3. YV]I no npenmety «buosorus»

ConepxaHue CpemHero oO0IIero oO0pa3oBaHUsI OMPEIEISETCS MPOrpaMMOn
cpenHero oduero odpa3zoBanus. [IpenmeTnoe yuebHoe conepxaHue QpuKcupyercs
B pabouuXx mporpaMmmax.

Pazpaborannsie 1m0 BceM ydeOHBIM TpenMeraMm (enepanbHbie paboure
nporpammsel (nanee — @PII) orpaxator onpenenennsie Bo PI'OC COO YV B
TpPEX CBOMX KOMIIOHEHTaX:

KaK 4acTh METalpeIMETHBIX pe3yabTaToB OOydeHHus B  pasfelne
«[Inanmpyembie pe3ynbTaThl OCBOCHHUSI Y4eOHOTO MpeaMeTa Ha YPOBHE CPEIHETO
o01ero o6Gpa3oBaHus»;

B COOTHECEHHHU C MPEIMETHBIMH PE3yJbTaTaMH MO OCHOBHBIM pas3feliaM H
TeMaM y4eOHOTO COepIKAHUS;

B pazmene  «OCHOBHbIE  BHAbI  JACSATEIBHOCTH»  TEMATHYECKOIO
TUTAHUPOBAHMS.

4. Tlnanupyemble pe3yJabTaTbl OCBOEHHS MPOrpaMMbl IO OHOJOTHUM Ha

YpOBHE CpeAaHEro 00I111ero 0opa3oBaHusl.



4.1. ®I'OC COOQO ycranaBnuBaeT TpeOOBaHUS K pe3yJabTaTaM OCBOCHUS
OOyYarOIIMMHUCS TPOTPaMM  CpeIHEro o0Imero o0pa3oBaHUsS: JUYHOCTHEIE,
METANpPEIMETHBIE U MPEIMETHBIE.

B cTpyKkType TMUYHOCTHBIX PE3yIhTATOB OCBOCHHSI TIPOTPAMMBI 110 OHMOJIOTHH
BBIJICJICHBI CIIEAYIOIIME COCTABJISIONIME: OCO3HAHHE O0YYalOIMMUCS POCCUUCKON
IPAKIAHCKON UJIEHTHYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSTEIbHOCTH
U CaMOOINPEACIICHNUI0, HaJu4Yhue MOTHUBAlMK K OOY4YEHUIO  OHOJIOTHH,
L[EJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUW JUYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAAMIIUN pa3BUTUS OUOJOTUYECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTh OOYYarOIIUXCs PYKOBOJCTBOBATHCS B CBOEH
JEATEIIBHOCTH 1[I€HHOCTHO-CMBICIIOBBIMA  YCTAHOBKAMH, MPUCYIIUMU CUCTEME
OMOJIOTMYECKOT0  00pa3oBaHUs, HAJWYUE MPABOCO3HAHUSI  DKOJOTMYECKOU
KYJbTYpPBI, CIIOCOOHOCTH CTABUTD LIETTU U CTPOUTH )KMU3HEHHBIE TJIaHBI.

4.2. JluyHOCTHBIE pe3yJbTaThl OCBOCHHS MPOTPAaMMbI 10 OHOJIOTHH
JIOCTUTAIOTCSI B €IMHCTBE YYEOHOM M BOCHUTATEIBHOM NESATEILHOCTH B
COOTBETCTBHM  C  TPAJAUIMOHHBIMHU  POCCUHUCKMMHU  COLUOKYJIbTYPHBIMU,
UCTOPUYECKUMU U  JyXOBHO-HPABCTBEHHBIMH IICHHOCTSIMHU, TIPUHSITHIMH B
oOIIIeCTBE TMpaBUJIaMW U HOPMAaMHU TMIOBEJEHUS U CIOCOOCTBYIOT IIpolleccam
CaMOITO3HAHUSI, CAMOBOCIMTAHHMS W CaMOpPa3BUTHUS, Pa3BUTUA BHYTPEHHEU
MO3UIIMU JIMYHOCTHU, MATPUOTH3MA W YBaXKEHHUS K 3aKOHY U IPaBOIOPSIKY,
YeJIOBeKY TpyJa M CTapuieMy IMOKOJICHUIO, B3aMMHOTO YBaXXEHHUS, OEPEKHOTO
OTHOILICHHUS K KYJbTYpPHOMY HACIEIUI0 W TPAJUIMSAM MHOTOHAIMOHAIBHOTO
Hapogaa Poccutickoin @enepanuu, NpUupoae U OKPYKarolIel cpeae.

4.3. JINYHOCTHBIE PE3yIbTaThl OCBOCHUSI yueOHOTO mpenMera «buomorusy
JIOJKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYaIOIIUXCSl PYKOBOCTBOBAThCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTHBHBIX BHYTPEHHUX  YOEXKICHHH, COOTBETCTBYIOIIHUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE >KU3ZHEHHOTO
OMbITA U OMbITA AEATEILHOCTH B MPOILIECCE pean3alliid OCHOBHBIX HaIpaBIICHHI

BOCIIMTATECIILHOU ACATCIIBHOCTHU, B TOM YHCJIC B 4aCTH:



1) rpaxxaaHCKOrO BOCIIMTAHMSL:

c(hOPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00YUYaIOIIErocss Kak aKTUBHOTO
Y OTBETCTBEHHOT'O YJIEHA POCCUICKOTO OOIIECTBA;

OCO3HAaHUE CBOMX KOHCTUTYLIMOHHBIX NIpaB U OO0S3aHHOCTEH, YBaXKEHUE
3aKOHa U MPaBONOPSIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOM JEATENBHOCTH IPU CO3J1aHUU
y4eOHBIX MPOEKTOB, PEIICHWH YYEOHBIX M TO3HABATENbHBIX 3aJ1a4, BHIMOJIHEHUU
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONpPEACNSTh COOCTBEHHYIO TO3UIIMIO IO OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHHUE YUYUTHIBATh B CBOMX JECHCTBUSX HEOOXOAMMOCTh KOHCTPYKTHBHOI'O
B3aMMOJICUCTBUS JIFOJIEH C pa3HbIMU YOESKICHUSIMU, KYJIbTYPHBIMA HEHHOCTSIMU U
COLIMAJIBHBIM I10JIOKEHUEM;

TOTOBHOCTh K COTPYAHMYECTBY B IIPOLIECCE COBMECTHOI'O BBIIOJIHEHHUS
y4eOHbIX, TO3HABAaTEIbHBIX M HCCJIENOBATEIbCKUX 337a4, YBAKHUTEIbHOIO
OTHOILIEHUSI K MHEHHMIO ONIOHEHTOB IMpPH OOCYXJIEHWHU CIHOPHBIX BOIIPOCOB
OMOJIOTMYECKOTO COICPKAHUS;

TOTOBHOCTb K TYMAHUTAPHOM U BOJIOHTEPCKOM 1E€ATEIBHOCTH;

2) NaTpUOTHYECKOIO0 BOCIIUTAHHUS:

c(hOpMHUPOBAHHOCTH POCCUICKON rpaXxJaHCKON WJICHTUYHOCTH,
NaTPUOTHU3Ma, YBAXKEHHS K CBOEMY HapOJy, YyBCTBA OTBETCTBEHHOCTH IIE€pE]
PonuHol, ropmoctm 3a cBOM Kpal, CBOK PoaumHy, CBOM SI3BIK U KYyJbTYpY,
MPOLJIOE U HACTOSIIIEe MHOTOHAIIMOHATILHOT 0 Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHWE K MPUPOJHOMY HACIEAUI0 U MNaMSATHUKAM
OPUPOABI, JOCTHKEHUSIM Poccuum B Hayke, HMCKYCCTBE, CIOpPTE, TEXHOJOTHUSX,
TPyZe;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUICKUMX YYEHBIX B CTAHOBJEHHE WU
pa3BuUTHE OWOJOTMH, MOHUMAHUS 3HA4YE€HHs] OMOJOTMM B TO3HAHUM 3aKOHOB

MPUPOJIBI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIECTBA;



uzeiHas yOexaEHHOCTb, TOTOBHOCTh K CIyXeHHIO M 3ammre OTeuecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) AyXOBHO-HPABCTBEHHOT'O BOCTIMTAHMUS:

OCO3HAHWE JIyXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MTOBEJCHUS;

CIIOCOOHOCTh OIIEHWBATHh CUTYAIMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHPYSICh HA MOPAJTbHO-HPaBCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHME JINYHOTO BKJIaJ[a B IOCTPOCHUE YCTOMYMBOTO OYyAYIIEro;

OTBETCTBEHHOE OTHOILLIEHHWE K CBOMM pOJMUTEINSM, CO3/JaHHMIO0 CEMbU Ha
OCHOBE OCO3HAHHOTO MPUHATHUS LIEHHOCTEW CEMEMHOM XKU3HU B COOTBETCTBUU C
TpaauLUsIMU Hapo 0B Poccuu;

4) 3CTETUYECKOr0 BOCIIUTAHUS:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOYAs ICTETHKY ObITAa, HAYYHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOLLICHUH;

MOHMMAHKE YMOLIMOHAIIBHOTO BO3CUCTBUS KUBOM MPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPOKEHHUIO B Pa3HBIX BUJAX HCKYCCTBA, CTPEMIICHHE
MPOSIBIISITH Ka4eCTBA TBOPUECKOM JINYHOCTH;

5) pu3HIecKOro BOCIIMTAHUS,:

NOHMMaHUWE M peajnu3alus 370pOBOro M 0e30macHoro obpasza >KU3HU
(3mopoBOE  TUTaHWE, COOJIIOJICHME TUTMEHWYECKHX TMpaBWJI U HOPM,
cOQIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXa, pETyJsIpHas Qu3nyecKas
aKTUBHOCTH), OEpEeKHOTO, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHHUS K
COOCTBEHHOMY (DPM3UUECKOMY U TICUXUYECKOMY 3/10POBBIO;

MOHUMAHUE I[IEHHOCTH TIPaBWJ WHAUBUIAYATBHOTO U  KOJUJICKTUBHOTO
0e30MacHOro MOBE/ICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHMWE TOCJICJICTBUN W HEMPUSITHS BPEAHBIX MPUBBIUCK (YMOTpeOIeHus
QJIKOTOJIsI, HAPKOTHUKOB, KYPEHUS);

6) TpyAOBOTO BOCITUTAHUSI:

T'OTOBHOCTDB K TPpyAy, OCO3HAHUC [ICHHOCTU MAaCTCPCTBA, pr,Z[OJHO6I/Ie;



FOTOBHOCTh K AKTMBHOM JAEATEILHOCTH TEXHOJOTMYECKOM M COLMATbHOMN
HaIPaBJICHHOCTH, CIIOCOOHOCTh MHHUIIMMPOBATH, TIAHUPOBATh U CAMOCTOSTEIHLHO
BBITIOJIHATH TAKYIO JI€SITEIbHOCTD;

WHTEpEC K pa3nudHbiM cepam mpodhecCHOHATBHON NIESITEIbHOCTH, YMECHHE
COBEpIIaTh OCO3HAHHBIM BBIOOpP Oyaymieid mpodeccu W PeaTr30BHIBATH
COOCTBEHHBIE KU3HEHHBIC TIJIaHbI,

TOTOBHOCTh M CHOCOOHOCTh K OOpa3oBaHWIO W CaMOOOpa30BAaHHMIO Ha
MPOTSHKEHUN BCEU JKU3HU;

7) PKOJIOTMYECKOI'0 BOCIIUTAHUS:

AKOJIOTMYECKU II€JIeCO00pa3HOE OTHOIICHHE K MPHUPOJIE KaK HCTOYHUKY
’KU3HU Ha 3eMJie, OCHOBE €€ CYIIeCTBOBAHUS;

MOBBIIIIEHUE YPOBHS JKOJOTMYECKOM KYJIbTYphl: MNPUOOPETEHHE OIbITa
IJJAHUPOBAHUS TIOCTYIIKOB M OIEHKM HMX BO3MOXXHBIX TOCIEACTBUU  JJIA
OKpYKaIoIIen Cpeibl;

OCO3HAHME TJIOOATBHOTO XapakTepa PKOJOTMYECKUX MpoOJieM W MyTed ux
pELICHUS;

CIIOCOOHOCTh HMCIOJIb30BaTh MPUOOpETaeMble MPU H3YyYEHUU OHUOJIOTUU
3HAHUS W yMEHUS TIpU pEIIeHWH TNpoOJeM, CBS3aHHBIX C paliOHAJbHBIM
MIPUPOJIONIOIB30BaHUEM  (COOJIOJICHUE  TpaBWJI  TOBEJASCHHUS B IIPUPOJIE,
HalpaBJICHHBIX Ha COXpPaHEHHWE pPAaBHOBECHUS B HKOCHCTEMax, OXpaHy BHUJIOB,
IKOCHUCTEM, Orochepnl);

AKTUBHOE HENPUATHUE JICUCTBUH, TMPUHOCSIIIMX BpPEI  OKPYKAIOIICH
MPUPOJHON Cpelie, YMEHHE MPOTHO3UPOBATh HEOJArOMPUSITHBIE AKOJOTHUUECKHUE
MOCJIE/ICTBUS MPEANPUHUMAEMbIX JSUCTBUM U TPEAOTBPAILATh UX;

HaJW4Yue  Pa3BUTOrO0  DKOJOTHYECKOTO  MBIIIJIEHUS,  AKOJOTHYECKOMN
KYJbTYpbl, OIbITA JAESATEIbHOCTA SKOJOTMYECKOW HAMpPaBICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B II03HABATEJIbHOM, KOMMYHUKATUBHOM M COLIMAJIBHOU
MPaKTUKE, TOTOBHOCTU K YYAaCTHIO B MIPAKTUUECKOMN JIESITEIHBHOCTH SKOJIOTHYECKON
HaMpaBJI€HHOCTH;

8) LIECHHOCTHU HAYYHOTO MO3HAHMUS:



c(OPMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUSl HAyKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOI'O Ha JUAJore
KYJIBTYP, CHOCOOCTBYIOILIEIO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUDE;

COBEPILIEHCTBOBAHUE S3BIKOBOM M YUTATENbCKON KYJIbTYpbl KAaK CpPEIICTBA
B3aMMOJEHCTBUS MEXKIY JIOAbMU U ITO3HAHUS MUPA;

IOHMMaHue crneuu@uku OWOJIOTMM KaK HayKd, OCO3HaHUs €€ pojau B
(GbopMUPOBaHNN PAIMOHATIBFHOTO HAYYHOTO MBIIUICHUS, CO3JAaHUU IIEIOCTHOTO
IpPEJCTaBICHUs 00 OKPYXaloUleM MHUpPE KaK O €IMHCTBE MPHUPOAbI, YEJIOBEKa U
oOIIecTBa, B MMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEHM M pEIICHUH HpodsieM
COXpaHEHUs! TPUPOAHOIO PABHOBECHS,

yOex1EHHOCTh B 3HAUMMOCTH OMOJIOTHUHU JJIi COBPEMEHHOM LMBUIN3ALUU:
oOecrieyeHus: HOBOTO YpPOBHS PAa3BUTHS MEIULMHBI, CO3JaHHE MEPCHEKTHUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pEIlaTh pEeCcypcHble  MNPOOJEMBl  Pa3BUTHS
4eJI0BEYECTBA, TIOUCKA MyTeW BBIXOAA U3 INIOOATBHBIX 3KOJOTMYECKUX MPOOJIEM U
oOecrieyeHusi mepexoja K  YCTOMUYMBOMY  Pa3BUTHIO,  PAlMOHAIBHOMY
UCIIOJIb30BAHUIO TPHUPOJHBIX PECYPCOB U (POPMHPOBAHUIO HOBBIX CTAaHIApPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYEHMHM OWOJIOTMYECKUX 3HAaHUW B LEJSIX
NOBBILICHUSI O0IIEH KyJNbTypbl, €CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIHOM TPaMOTHOCTH OOydaromuxcs, GopMHpyeMOit
pU U3Y4eHUH OUOJIOTUH;

MMOHUMAaHUE CYLUIHOCTH METOOB IMO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh IIOy4aeMble 3HAHHUA MJIs aHaluu3a |
OOBSICHEHHSI SIBICHUIM OKPYXKAIOIIEr0 MUpPa M MPOUCXOASIIMX B HEM U3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIC 3aKJIIOYEHHMS Ha OCHOBE HAy4yHbIX (DaKTOB U
MMEIOIINXCS JaHHBIX C IEJbI0 NOJIYYEHUS TOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITEIbHO MCIIOJIb30BaTh OMOJOTMYECKHE 3HAHUS IS
peuieHust npo0JieM B pealibHbIX KU3HEHHBIX CUTYaLIHSIX;

OCO3HaHHWE LIEHHOCTU HAYyYHOH NESATEIbHOCTH, TOTOBHOCTH OCYLIECTBIISTH

IMPOCKTHYIO U UCCICAOBATCIILCKYIO ACATCIIbHOCTD HHANBUAYAJIbHO U B I'PYIIIIC,



TOTOBHOCTh M  CIHOCOOHOCTH K  HENpPEephIBHOMY O0Opa3oBaHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHUM MO OHUOJOrMU B
COOTBETCTBHUM C KU3HEHHBIMU MTOTPEOHOCTAMMU.

4.4. B mnpouecce MAOCTHKEHUS JHMYHOCTHBIX PpPE3YJbTaTOB OCBOCHHUS

OOy4YaroIIMMUCS TPOTPAMMbI CpeAHEro 00IIero o0pa3oBaHus y OO0yYarouuxcs

COBEPIICHCTBYETCS IMOIMOHAIHHBIH WHTEJUICKT, TpEAOIararoIIuii
c(OpPMUPOBAHHOCTD:
CaMOCO3HaHUS, BKJIFOYAIOIIETO  CIIOCOOHOCTh ~ TOHUMATh  CBOE

HMOIIMOHAJIBHOE COCTOSIHME, BHUJAETh HANpPABJICHHUS pPAa3BUTUA COOCTBEHHOM
AMOIIMOHAIILHOM c(epbl, ObITh YBEPEHHBIM B c€0€;

CaMOpPEryJMPOBaHUs, BKIIOYAIOLIET0O CAMOKOHTPOJIb, YMEHUE IMPUHHMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEICHHE, CIOCOOHOCTh aJanTUPOBAThC K
HMOIIMOHAJIEHBIM U3MEHEHUSIM U TPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHMBALIMH, BKIIOYAIOLIEH CTPEMIICHUE K IOCTUKEHHIO LIEIH U
ycrexy, ONTUMHU3M, MHHUIMATUBHOCTb, YMEHHE JE€UCTBOBAaTh, MUCXOAS U3 CBOMX
BO3MOKHOCTEH;

AMIIATUH,  BKIIOYAIOLIEH  CHOCOOHOCTh  IMOHUMATh  3MOLMOHAIBHOE
COCTOSIHUE [JIPYTUX, YYUTHIBATb €ro IMpPHU OCYLIECTBICHUHM KOMMYHHUKAIIUH,
CHOCOOHOCTH K COYYBCTBHIO M COTIEPEKNBAHUIO;

COLIMAIBHBIX  HABBIKOB,  BKJIIOYAIOIIMX  CIHOCOOHOCTh  BBICTPAMBATh
OTHOUIEHUSI C APYTHUMH JIOAbMHU, 3a00TUTHCS, MPOSBIATh UHTEPEC W pa3peliaTh
KOH(DJIUKTBHI.

4.5. MeranpeaMeTHble pe3yibTaThl OCBOCHHUS y4yeOHOro TmpeaMmera
«buonorus»  BKIIOYAIOT: 3HA4YMMble JJisi  (OPMHUPOBAHUS MHUPOBO33PECHUS
00yYaromuXxcsi MEXIUCIUIIMHAPHBIE (MEXIPEAMETHBIE) OOIIIEHAYYHBIC TOHSTHS,
OTpaXkarolue IEeJIOCTHOCTh HAy4YHOW KapTUHBI MUpa MU CHenudUuKy MeTOIOB
MO3HAHUs, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaXx (BEILECTBO, SHEPTHUs, SIBJICHUE,
npoliecc, CUCTeMa, HayYHbIM (pakT, MPUHIUI, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpus, MHCCIENOBaHUE, HAOIIOJIEHUE, H3MEpPEHHe, HKCIEPUMEHT U JpyTHue);

YHUBCPCAJILHBIC y‘I€6HBIC )IGI\/’ICTBI/IH (HOSH&B&TGJ’IBHLI@, KOMMYHHUKAaTUBHEIC,



PETYJISTUBHBIE), o0ecrneunBaroIIne dbopmupoBanue (GyHKIIMOHATIBHON
ITPaMOTHOCTH ¥  COLIMAJIBHOW KOMIIETEHIIMM OOYy4aloUuuxcs; CIOCOOHOCTD
o0yJaronmxcs UCIIOJIb30BaTh OCBOCHHBIC MEXKIUCITUTUTMHAPHBIEC,
MHUPOBO33pEHUYECKNE 3HAHWS W YHUBEpPCAJIbHBIC yYeOHBIE JEUCTBUS B
MI03HABATEIILHON M COIMAILHON MPaKTUKE.

4.6. B pesynpTaTe W3y4YeHHs] OHOJOTMH Ha YPOBHE CpPETHETO OOIIETro
oOpazoBanuss y oOydJaromerocs OyayT CcGhOPMHUPOBAHBI  ITO3HABATEIIHHBIC
YHHUBEpCaJbHbIC yueOHbIC JCHCTBYSI, KOMMYHHUKATUBHBIC YHUBEPCAIBHBIC yIeOHBIC
JEUCTBUS, PETYJIATUBHBIC YHUBEPCAIBbHBIC YyYEeOHBIC JCHCTBHUS, COBMECTHAsS
NEATEeTLHOCTD.

47. MertanpeaMeTHble pPE3yNbTaThl OCBOCHUS MPOTPaMMBbl  CPEIHETO
oO1ero o0pa3oBaHMsl TOJKHBI OTPAXkKaTh:

4/7.1. OBnaneHue yHUBEPCATbHBIMH Y4YEOHBIMH TMO3HABaTEIbHBIMU
JICUCTBUSIMH:

1) Ga30BEBIC JIOTHYECKHUE JICHCTBHS:

CaMOCTOSATENbHO  (OPMYJIMpPOBAaTH M aKTyallM3MpOBaTh  IpoOsIemy,
paccMaTpHuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh TPU OCBOCHUU 3HAHUUA TPHUEMBI JIOTUYECKOTO MBIILICHUS
(amanm3a, cuHTE3a, CPaBHEHHMS, KiIacCU(pUKAIIUHA, OO0OIICHUS ), PAaCKPBIBATH CMBICT
OMOJIOTUYECKUX TIOHATHH (BBIICTATh UX XapaKTEpHbBIEC MPU3HAKH, YCTAHABIMBATH
CBSI3M C JIPYTUMHU MOHSATHUSAMH );

OTIpeNeNATh IIENH JEATEIBLHOCTH, 3aJaBas TapaMeTpbl W KPHUTEPUU UX
TOCTHKCHHSI, COOTHOCUTD PE3YNIBTATHI ACATEIHPHOCTH C TTIOCTABICHHBIMHA LICIISIMU;

MCIIOJIH30BaTh OMOJIOTHYECKUE TTOHSATHUS JIJIsT OOBSICHEHUS (DAKTOB U SIBJICHHIMA
YKUBOU IIPUPOLBI;

CTPOUTH JIOTHYECKUE PACCYXJEHUS (MHIYKTHBHBIC, JCHYKTUBHBIC, TIO
aHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH W TPOTHUBOPEYMS B PAacCCMATPUBACMBIX
SIBJICHUSIX, (DOPMYJIUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MPUMEHSATh  CXEMHO-MOJIEJIbHBIE  CpPEeACTBA  JUIsl  MPEACTABJICHHUS

CYmICCTBCHHLIX CBSI3€M U OTHOIICHUM B N3y4aCMbIX OMOJIOTHYECKHUX 06’BCKT3.X, a



TaKkKe  MPOTUBOPEYMH  pa3HOTO  pojAa,  BBISIBIEHHBIX B Pa3UYHBIX
WH()OPMAITMOHHBIX UCTOYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHUS MPOOJEMBbI ¢ YUYETOM aHAIU3a MUMEIOIIUXCS
MaTepUAJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B  JIESITEIBHOCTh, OLEHHUBaTb COOTBETCTBUE
pe3yJIbTaTOB LENSM, OLIEHUBATh PUCKU MMOCIEACTBUMN NETEIbHOCTH;

KOODAMHUPOBATh U  BBIMOJHATH pabOTy B  YCIOBHUSX PEAIbHOTO,
BUPTYAJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIUICHUE MPU PEIICHUH )KU3HEHHBIX MTPOOJIeM;

2) 0a30BBIC UCCIICIOBATEILCKIE ICHCTBUS:

BJIQJ€Th  HaBBIKAMU  Y4YEOHO-MCCIEOBATEIbCKOM M TMPOEKTHOM
JeATEIbHOCTH, HaBBIKAMH PA3pEILICHUs POOJIEM, CIIOCOOHOCTBIO U TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY ITOMCKY METOJIOB PEUIEHUS MPAKTUYECKUX 3a7a4, IPUMEHEHUIO
Pa3JIMYHBIX METOAOB MO3HAHMS;

WCIIOJIb30BaTh PA3IMYHBIE BBl JESITEIBHOCTU IO MOJYYEHHIO HOBOIO
3HAHMS, €r0 HWHTEPHpeTalnH, MPeoOpa3oBaHUI0 U TNPUMEHEHHIO B YYEOHBIX
CUTyalUsX, B TOM YUCJIE PU CO3JaHUN YUEOHBIX U COIUATIBLHBIX MPOEKTOB,;

dbopMHUpOBaTH HAYYHBIN TUIT MBIIUICHUS, BIaJI€Th HAYYHON TEPMHUHOJIOTHUECH,
KJIFOUEBBIMU MOHATHUSIMU U METOJIAMH;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJauyd B 00Opa30BaTEIbHOM
JEATEeIIbHOCTH M )KU3HEHHBIX CUTyalUsX;

BBISBJISITh TPUUYMHHO-CIICJICTBEHHBIC CBSI3M M aKTyallM3UpOBaTh 3ajady,
BBIJIBUTAaTh THUIIOTE3y €€ PEIICHUS, HaXOJIWUTh apryMEHTHhI JJIsl JI0Ka3aTesIbCTBa
CBOUX YTBEPKJICHUH, 3a/1aBaTh apaMeTPbl U KPUTEPUU PELICHUS;

aHAJIM3UMPOBaTh IMOJYyYEHHbIE B XOAE PEIICHUs] 3alayu pe3yibTaThl,
KPUTHYECKU OLEHUBATh UX JIOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX
YCJIOBUSIX;

JaBaTh OLICHKY HOBBIM CUTYallUsIM, OIICHUBATH MPUOOPETEHHBIN OIBIT;

OCYILECTBIISITh LI€JICHANPABICHHBIA TMOUCK MEpPEeHOca CPEACTB U CHOCO00B

JEeUCTBUS B MPO(DECCUOHANBHYIO CPELY;



YMETh MEPEHOCUTHh 3HAHUS B TMO3HABATEJbHYIO M IMPAKTUYECKYIO 00JacTu
KU3HEIEATEIIbHOCTH;

YMETb UHTEIPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIaCTel;

BBIIBUTATh HOBBIC WJIEH, Tpe/jiaraTh OPUTHHAIBHBIC MOAXOAbI U PEIICHUs,
CTaBUTb NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE AIbTEPHATUBHbBIC PELICHMS,;

3) pabota ¢ uHbOpMaITHCH:

OPUEHTHPOBAThCS B PA3IUYHBIX HCTOYHUKaX wuHpopmammu (TEKCTe
y4eOHOro nocoOusi, Hay4YHO-MOMYJISIPHOM JINTEpaType, OMOJOrHUYECKUX CIOBAPSIX U
CIPAaBOYHMKAaX, KOMIIBIOTEPHBIX Oa3ax [aHHbIX, B VIHTepHeTe), aHaIM3UpOBaTh
UHGOPMAITUIO PA3IUYHBIX BUJOB U (POPM IpECTaBICHUS, KPUTUYECKU OIEHUBAThH
€€ JT0OCTOBEPHOCTh U HEITPOTUBOPEUUBOCTb;

(GopMyTHUpOBATH 3aMPOCHl U MPUMEHSTh PA3TUYHBIE METOJBI MPU TOUCKE H
orbope Ouosiornyeckoil MHpopMalru, HEOOXOAUMOM JUIsl BBIOJHEHUS! Y4eOHBIX
3ajay;

npuoOpeTaTh OMBIT HWCIHOJB30BaHUS HH(POPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHI, COBEPILIEHCTBOBATh KYJIbTYpy aKTUBHOT'O MCIIOJIb30BAaHUS Pa3IMUHbIX
TIOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTHUMAIbHYIO  (OpMYy  IpECTaBICHUS
ounonornyeckor uHbopmalmu (cxeMbl, TpaduKu, AUarpaMMbl, TaOIUIIbI, PUCYHKH
" Ipyroe);

UCIIOJb30BaTh HAyUYHbIM $3bIK B KauyecTBE CpeACTBa MpH paboTe cC
OvoNornyeckod HHPOpMalUUE: MNPUMEHATh XHUMHUYECKHE, (U3UYECKUE U
MaTeMaTU4YeCKHe 3HaKU W CUMBOJBI, (HOpMYyJbl, abOpeBUaTypy, HOMEHKIATYDY,
UCIIONIb30BaTh M NPeoOpazoBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPE/ICTBA
HaIJISIHOCTH;

BJIaJIeTh ~ HaBBIKAMU  paclo3HaBaHWs M 3alUThl  MH(pOpPMALUH,
nH(OPMAITMOHHOM 0€30MaCHOCTH JINYHOCTH.

4.7.2. OBnageHne yHUBEPCATbHBIMU KOMMYHUKATUBHBIMU JE€HCTBUSMU:

1) oGmmenue:



OCYIIECTBISITh KOMMYHHKAIMM BO BceX cdepax IKU3HU, aKTHBHO
y4acTBOBAaTh B JUAJOTe€ WA JHUCKYCCUU IO CYIIECTBY OOCYXIa€MOW TEMbl
(yMeHue 3a/1aBaTh BOIPOCHI, BHICKA3bIBaTh CYXIACHUS OTHOCUTEIHHO BBITIOJIHEHHUS
npejiaraeMou 3aj1auu, yUuThIBaTh UHTEPECHI U COTIACOBAHHOCTD MO3UIUNA JIPYTUX
YYaCTHUKOB JAHAJIOTa UK JUCKYCCUN);

pacno3HaBaTh HEBEepOaJIbHBIE CpPEJCTBAa OOIICHHS, MOHUMATh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, TMPEINOCHIJIOK BO3HHUKHOBEHWS KOH(JIMKTHBIX CHUTYaIUH,
YMETh CMSITYaTh KOH(PJIMKTHI U BECTH NEPETOBOPHI;

BJIQJICTh Pa3JIMUYHBIMU CIIOCOOAMU OOIIEHUS W B3aUMOJCHCTBUS, MIOHUMATh
HaAMEPEHUS IPYTUX JIIOJEH, MPOSBIISITh YBOXKUTEILHOE OTHOIIEHUE K COOECETHUKY
U B KOPpEKTHOU popMme hopMyTupoBaTh CBOM BO3PAKEHUS,

Pa3BEPHYTO M JIOTUYHO M3JIaraThb CBOIO TOUYKY 3PEHHUS C HMCIOJIb30BAHUEM
A3bIKOBBIX CPEJICTB;

2) cOBMECTHAs JIEATEIIbHOCTD:

MMOHUMATh U WCIOJb30BaTh MPEUMYIIECTBA KOMaHAHOW M WHIUBUAYaIbHOU
paboThI U pelIeHUU OUOJIOTUYECKON MPoOIIeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYIINOBBIX (HOPM B3aUMOJICHCTBUS TIPU PEIICHUU yueOHOU 3a/1auH;

BBIOMpPATh TEMAaTUKY M METOJbl COBMECTHBIX JCUCTBUN C y4€TOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXKI0T0 YJIEHA KOJIJIEKTUBA;

MpUHUMAThL 1€IM COBMECTHOM  JIESITEIBbHOCTH, OpPraHU30BBIBATH U
KOOPJAMHHUPOBATH JICUCTBUA II0 €€ JOCTHUKECHHUIO: COCTABJATH IUIAH JCHCTBHM,
pacnpenensiaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OIIEHMBAaTh KA4eCTBO CBOEr0 BKJIaJa W KaXKJIOr0 y4YaCTHHUKA KOMAaHIbI B
OOIIMiA pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npejjiaratb HOBBIE TIPOEKTHI, OLIEHUBATh HJAEH C TO3ULHUH HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYILIECTBIISATh TO3UTUBHOE CTPATETUUECKOE IIOBEACHUE B Pa3IMYHBIX
CUTYaIHsSIX, TPOSBIISITH TBOPUYECTBO U BOOOpaKeHNE, ObITh MHUIIMATHBHBIM.

4.7.3. OBnaieHNE YHUBEPCAIbHBIMU PETYISATUBHBIMU JEHCTBUSIMU:



1) camoopranuzanus:

HCIIONIb30BaTh OWOJIOTMYECKHE 3HAHUS ISl BBISBICHHUS MPOOJIEM U HX
pelIeHus B )KU3HEHHBIX U YYEOHBIX CUTYaIUAX;

BBIOMpaTh Ha OCHOBE OWOJIOTMYECKHUX 3HAHWM IEJIEBbIE M CMBICIOBBIC
YCTAHOBKM B CBOMX AECHCTBHSX M MOCTYIKAax IO OTHOLICHHUIO K JKUBOM MPHUPOJE,
CBOEMY 3/I0POBBIO U 3[I0POBBIO0 OKPYKAIOIINX;

CaMOCTOSTENIbHO OCYIIECTBIIATh MO3HABATEIbHYIO J€ATE€IbHOCTh, BBISBIATH
po0sIeMBbl, CTaBUTh U (POPMYIHUPOBATH COOCTBEHHBIE 3aJ]a4l B 00pa30BaTEIbHOU
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

CaMOCTOSITEJIbHO COCTaBJATh IUIAH pEIICHHUS NpoOJeMbl C  YYETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEIIOYTEHUIH;

JaBaTh OLIEHKY HOBBIM CUTYalUsIM;

paciupsaTh paMKU y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MIPEANOYTEHUN;

JieJ1aTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTh
3a pElICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoO0CTBOBAaTh (DOPMUPOBAHMIO M MPOSIBICHUIO IIUPOKOW SPYIULIMU B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBIIIATH CBOM OOpa30BaTENbHBIN U
KYJIbTYPHBIN YPOBEHb;

2) CaMOKOHTPOJIb:

J1aBaTh OLICHKY HOBBIM CUTYyallUsIM, BHOCUTh KOPPEKTHUBBI B JESATEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJIQZIETh HaBbIKAMHU  [IO3HABATEJNbHOW  pediieKCMM Kak  OCO3HaHHUS
COBEPIIAEMBIX JIEUCTBHM M MBICIUTENIBHBIX IPOLECCOB, WX PE3yJbTaTOB U
OCHOBAaHMM, MCIOJb30BaTh MPUEMBI pedIIeKCUU ISl OLEHKU CHUTyallluH, BHIOOpA
BEPHOT'O PEILEHUS;

OLICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PELIEHUS IO UX CHUKEHUIO;

OpUHUMATh MOTHBBI M apryMEHThl JPYTUX IMpHU aHalM3€e pPe3yJbTaTOB
NEeATEIbHOCTH;

3) npUHATHUS ce0s U IPYTUX:



MPUHUMATh €051, TOHUMasi CBOM HEJIOCTATKH U JIOCTOMHCTBA;

MPUHUMATh MOTHUBBI M apTyMEHTHl JPYTUX TPH aHAIW3€ pPE3yJIbTaTOB
e TEeIbHOCTH;

MpU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OIINOKY;

pa3BUBATh CIIOCOOHOCTh MOHUMATh MUP C MO3ULIUU JPYTOTo YeIOBeKa.

4.8. [IpenmeTHbIE PE3yNbTATHl OCBOCHUS COJEpPkKaHUS y4eOHOTO MpeaMeTa
«buonorus» Ha yrayOJAEHHOM ypOBHE OpPUEHTHPOBAaHBI Ha obOecreueHue
npoduibHOoro  oOydeHust  oOydwarouuxcss  Ouonormr. OHM  BKJIIOYAIOT:
cnenuduueckue st OMOJIOTUN HAayYHbIe 3HAHUS, YMEHUS U CIIOCOOBI ICHCTBHI 1O
OCBOEHUIO, MHTEPIPETAIINN U MpeoOpa30BaHUIO 3HAHHMA, BUABI JIEATEIHHOCTH IO
MOJIYYCHHUIO HOBBIX 3HAHUW U MX MPUMEHEHHUIO B PA3JIMYHBIX YUYE€OHBIX, a TAKXKE B
peaNbHBIX KXU3HEHHBIX CUTyanusaxX. [IpemMeTHbIe pe3ynbTaThl MPEACTaBICHBI 10
rojilaM U3y4eHusl.

4.9. IlpenmeTHbIE pe3yabTaThl OCBOCHHS yueOHOTO npeamera «buonorus» B
10 kmacce TOMKHBI OTPAXKaTh:

c(hOpPMHUPOBAHHOCTh 3HAHUKH O MeECTE€ W pOJM OHOJIOTHH B CHCTEME
€CTECTBEHHBIX HayK, B ()OPMHPOBAHWN €CTECTBCHHO-HAYYHOW KapTHHBI MHpa, B
MO3HAHWM  3aKOHOB  TPHUPOABI U  pEHIeHUH TpoOJieM  palMoOHAIBLHOTO
MPUPOIOTIOIH30BaHUS, O BKJIAJIE POCCHUICKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE
OnoIorNy;

BJIQJICHUE CHUCTEMOW OWOJIOTMYECKUX 3HAHUN, KOTOpas BKIIOYAET:
OCHOBOTIOJIArarone OWOJIOTUYECKNe TEPMUHBI W TOHSATHS (JKU3Hb, KIIETKa,
OpraHu3M, MeTaboJau3M, TOMEOCTa3, CaMOPEryJsus, CaMOBOCIPOU3BEIEHUE,
HACJIEICTBEHHOCTh, M3MEHUYMBOCTh, POCT U Pa3BUTHE), OMOJIOTHYECKHUE TEOPUHU
(xnetounast teopust T. [lIBanna, M. IlIneiinena, P. BupxoBa, XxpomocoMHast Teopust
HacnenctBeHHocTH  T. Moprana), yuenuss (H.W. BaBumoBa — o0 1eHTpax
MHOTOOOpa3usi W  TPOUCXOKICHUS  KYJbTYPHBIX  pPAcTEHUMN),  3aKOHBI
(emmHOOOpAa3Wsi MOTOMKOB TMEPBOTO TOKOJEHUS, PACIIEIJICHHUS, YHCTOTHI TaMeT,

HE3aBHUCHUMOI'O HacCJICAOBaHUA I. MGHI[GJ'I?I, TOMOJIOTHYCCKHUX pAI0B B



HACJIEICTBEHHOU U3MEHUYNBOCTH H.. BaBusosa), IIPUHLUATIBI
(KOMILIEMEHTapHOCTH );

BJIaJICHUE OCHOBHBIMU METOJIaMH HAYYHOTO IIO3HAHMSI, MCIOJb3YEMbIX B
OMOJIOTMYECKUX UCCIEAOBAHUSX KHUBBIX OOBEKTOB (OMHCAaHUE, HW3MEPEHHUE,
HaOJII0/ICHNE, SKCIIEPUMEHT);

YMEHUE BBIJCISTH CYIIECTBEHHbIC PU3HAKU: BUPYCOB, KIIETOK MPOKAPUOT U
AYKapUOT, OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPTraHU3MOB, B TOM YHCIIE
OaxkTepuii, rpubOB, pacTEHUH, >)KUBOTHBIX U YEJIOBEKA, CTPOCHUS OPTAHOB U CUCTEM
OpraHOB pACTEHMM, JKUBOTHBIX, 4YEJIOBEKa, IPOLECCOB KU3HEACITEIHLHOCTH,
MPOTEKAIOIIUX B OpraHU3Max PAaCTCHUH, )KUBOTHBIX M YEJIOBEKa, OMOJIOrMYECKUX
MPOIIECCOB: 0OMEHa BeHIecTB (MeTaboIM3M), PEBPAILCHUS] SHEPTUH, OpOXKEHUs,
aBTOTPO(HOIO U reTepoTpoPHOro TUIIOB MUTAHMS, (POTOCHHTE3A U XEMOCHHTE3A,
MHUTO3a, M€H03a, TaMeTOTreHe3a, IMOPUOTEeHE3a, TOCTIMOPHOHAIBHOTO Pa3BUTHS,
Pa3MHOXKEHHUS,  HWHIUBUIYAIILHOTO  pa3BUTHS  OpraHu3Ma  (OHTOTEHE3a),
B3aMMO/ICHCTBUS T€HOB, T€TEPO3UCA, UCKYCCTBEHHOIO 0TOO0PA;

YMEHHUE YCTaHaBJIUBATh B3aMMOCBSI3U MEXKIY OpPraHOMJIAMH KJIETKH U HX
GYHKIUSAMH, CTPOCHHUEM KJIETOK pa3HbIX TKaHeW M UX (QYHKUUSIMU, MEXKIY
opraHaMud M CHCTEMaMU OpPraHOB Yy pAacTeHUH, >KMBOTHBIX MU 4YEJIOBEKAa U MX
GYyHKIUSIMHE, MEXKIYy CHUCTEMaMH OpPTraHOB M WX (PYHKIUSMHU, MEXIY OSTaramu
oOMeHa BEIIECTB, dTallaMH KJIETOYHOTO IUKJIA U )KU3HEHHBIX IIUKJIOB OPraHU3MOB,
sTanamMu 3MOPUOHAIBHOTO Pa3BUTHS, T€HOTHIOM U (EHOTHIOM, (DEHOTUIIOM H
dbakTopamu cpebl OOUTaHUS;

YMEHHE BBISBIISITh OTJIMUUTENIHHBIC MPU3HAKU KUBBIX CUCTEM, B TOM YHCIIC
pacTeHUH, )KUBOTHBIX U YEJIOBEKA,;

YMEHHUE MHCIOJIb30BaTh COOTBETCTBYIOIIME AapPTyMEHThI, OHOJOTHYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY JUISl I0Ka3aTelIbCTBA POJICTBA OPraHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIIIT,

yMEHUE  pemiaTh  OHOJIOTHYECKHE  3aJayd, BBISBIATH  MPUYUHHO-

CICACTBCHHBIC CBA3UM MCIKAY HCCICAYCMbIMU OMOJIOTHYECKUMHU nmponcccaMu Hu



ABJICHUSIMM, JIeJlaTh BbIBOJIBI W TMPOTHO3bl HAa OCHOBAHUM MOJYYEHHBIX
pE3yIbTATOB;

YMEHHUE BBIMOJHATh J1a0OpaTOpHBIE U MpPaKTUYECKUE padOThl, COONIOAATH
npaBuia mpy paboTe ¢ ydeOHBIM 1 1a00paTOPHBIM 000PYIOBAHHUEM;

YMEHHUE BBIJIBUTaTh TUIMOTE3bl, MPOBEPSATh HMX HKCIEPUMEHTATHHBIMU
cpenctBamu, GOpMyIHpYs 1elb MCCIEIOBAaHUS, aHAJU3UPOBATH IOITYUYCHHBIC
pEe3yAbTaThI U JeNaTh BEIBOIBI,

YMEHHUE y4acTBOBATh B y4E€OHO-HCCIIEOBATENbCKON paboTe Mo OMOJIOTHH,
HKOJIOTUM W MEIMIIMHE, MPOBOAUMON Ha 0a3e IMIKOJBHBIX HAYYHBIX OOIIECTB, U
nyOoJIMYHO  TPEACTaBISATH  IOJYyYECHHBIE  pe3yJdbTaTbl HAa  YUYCHHYECKUX
KOH(DepeHIusX;

YMEHHE OIICHUBATh JTHUYECKHUE AaCHEKThl COBPEMEHHBIX MCCIICIOBAaHUN B
obmacti  OWONOTMM M MEIUIMUHBI  (KJIOHHMPOBAaHHWE,  HMCKYCCTBEHHOE
OIUIOJOTBOPEHUE, HAIMPABICHHOE W3MEHEHHE T€HOMa M CO3JaHHWE TPAHCTEHHBIX
OpraHu3MOB);

YMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBIOOp Oymyiied mnpodeccrnoHanbHOU
JEATEeIbBHOCTH B 00JIaCTH OMOJIOTHH, MEIUIMHBI, OMOTEXHOJOTHH, BETEPUHAPUU,
CEJIbCKOTO XO3SMCTBA, MUIIEBON MPOMBIIIIIEHHOCTH, YTAyOsTh MO3HABATEIbHBIHI
WHTEPEC, HAMIPABJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOIIEH npodeccuu u
MPOJOIKEHNE OHOJIOTMYECKOro oOpa3oBaHUsS B  OpraHU3alUsAX CPEeaHEro
PO eCCHOHATILHOTO U BHICIIETO 00pa30BaHUS.

4.10. [IpenqmeTHbIe pe3yabTaThl OCBOCHUS yueOHOro mpeameta «buomorus»
B 11 Kyacce mOMmKHBI OTpaXKaTh:

c(hOpPMHUPOBAHHOCTh 3HAHUH O MECTE€ M pOJM OHOJIOTHH B CHCTEME
€CTEeCTBEHHBIX HayK, B (OPMUPOBAHUM COBPEMEHHOW €CTECTBEHHO-HAyUYHOU
KapTHUHBI MHpA, B MO3HAHMM 3aKOHOB MPUPOJBl M PELIEHUH SKOJOTHYECKUX
mpoOJeM dYeloBeUecTBa, a TakKe B PEIICHWH BOIPOCOB PAIMOHATBLHOTO
MIPUPOJIOTIONB30BaHUs, U B (POPMHUPOBAHUM IIEHHOCTHOTO OTHOILICHUS K TIPUPOJIE,
OOIIECTBY, YEIIOBEKY, O BKJIAJE POCCHMCKUX U 3apYyOeKHBIX YUEHBIX-OMOJIOTOB B

pa3BUTHE OUOJIOTUH;



YMEHUE BJIQJETh CHUCTEMOW OMOJOTHUYECKMX 3HAHWHA, KOTOpAas BKIIOYACT
OTIpEICICHUS] W TIOHMMAaHWE CYIIHOCTH OCHOBOIIOJIATAIOMNUX OWOJOTHICCKUX
TEPMUHOB M TOHATUH (BHJ, dKOocHCcTeMa, Ouocdepa), OHMOJIOrHYeCKUE TEOPUHU
(aBomronionHas Teopust Y. JlapBuHa, CHHTETHYECKAsT TEOPHs IBOJIIOINH), YICHUS
(A.H. CeBeproBa — 0 nyTsix U HampablieHusx sBoitonuu, B.M. Bepuaackoro — o
ouocdepe), 3akoHbl (reHernueckoro paBHoBecus J[. Xapau u B. BaitnOepra,
3apojpiieBoro  cxoncrea K.M. bapa), mnpaBuna (munumyma [O. JIuOuxa,
HKOJIOTHYECKON MHUpaMHIIbl JHEpPruum), TrunotTe3bl (rumote3a «mupa PHK»
V. I'unbepra);

YyMEHHE  BIAJCTh OCHOBHBIMH  METOJAMH  HAYYHOTO  TIO3HAHWUS,
UCIIOJIb3yEMbIMH B OMOJIOTUYECKUX MCCIIEIOBAHUSIX KUBBIX OOBEKTOB U IKOCUCTEM
(omucanue, u3MepeHue, HaOMI0JeHUE, SKCIEPUMEHT), CIOCOOaMU BBISBICHUS U
OIICHKH aHTPOIIOT€HHBIX U3MEHEHHUI B IPUPO/IE;

YMEHHUE BBIJICTATh CYIICCTBEHHBIE TMPU3HAKU: BUAOB, OHOrEOIICHO30B,
PKOCUCTEM U Ouocdepbl, CTaOUIU3UPYIOIIETO, IBUXKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOTO otbopa, AJITOTIATPUUYECKOTO u CUMITIaTPUYECKOTO
BHUI000pa30BaHUs, BIUSHUS ABMKYIITUX CHJI SBOJIONUN Ha TEHO(POH]T TOMYJISINH,
MPUCTIOCOOJICHHOCTH OPTaHU3MOB K Cpejie OOWTaHMs, YepeOBaHUSl HaIlpaBICHUMN
HBOJTIOIMH, KPYTOBOPOTA BEIIECTB U MTOTOKA SHEPTHH B 9KOCHCTEMAX;

YMEHHE YCTaHABIWBATh B3aMMOCBSI3M MEXIy IMPOIECCAaMH DBOJIIOIUH,
JBIDKYIIIMMH CHJIAaMUA aHTPOTIOT€HE3a, KOMIIOHEHTAMU PA3JIMYHBIX JKOCUCTEM U
MIPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHUE  BBISBIATH  OTJAWMYHUTEIIbHBIE  TMPU3HAKA  JKUBBIX  CHCTEM,
MIPUCITIOCOOJICHHOCTh BHJIOB K Cpelie OOMTaHWs, aOMOTHYECKHUX M OHMOTHYCCKHUX
KOMITOHEHTOB  JKOCHCTEM, B3aWMOCBS3e€H OpPraHM3MOB B  COOOIIECTBaXx,
AHTPOITOTEHHBIX U3MEHEHUN B DKOCUCTEMAX CBOEU MECTHOCTH;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIINE apPTyMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO ¥ CHUMBOJIMKY JIJIS JOKa3aTeIbCTBA POJCTBA OPraHU3MOB Pa3HBIX

CUCTCMATUYCCKUX I'PYIIII, B3AMMOCBA3U OPraHU3MOB U CPCAbI O6I/ITaHI/I$I, CANHCTBA



YeJIOBEYECKUX pac, HEOOXOJUMOCTH COXpaHEHUS MHOrooOpasusi BHIOB U
HKOCHCTEM KaK YCJIOBUS COCYIIIECTBOBAHUS MPUPOJBI M YEIOBEUYECTBA,

YMEHHE pemaTh OWOJOTMYeCKHe  3aJadd, BBIBIATH  NPHYUHHO-
CIICJICTBEHHBIC CBSI3U MEXY HCCIEIyeMbIMU OWOJIOTUYECKUMHU TMpPOILIeCCaMu |
SBIICHUSIMU, JIeJIaTh BBIBOJABI M TIPOTHO3BI HAa OCHOBAaHUHM IOJTYYCHHBIX
PE3YIIbTaTOB;

YMEHHUE BBINOJHATH Ja0OpPaTOPHbIE U MPAKTUYECKHE PadOThI, COOIIOAATH
MpaBUJIa MpU padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHHUEM;

YMEHUE BBIIBUTATh THIOTE3bI, TNPOBEPATh HX OKCICPUMEHTATHLHBIMHU
cpeacTBamMu, (GOpMyIUpys Ledb HCCICIOBAHMs, AaHATU3UPOBATH TOJTYYCHHBIC
pe3ynbTaThl U JeaTh BHIBOIBI,

YMEHHE y4acTBOBaTh B y4e€OHO-HCCIIEIOBATEIIbCKON paboTe Mo OHOJIOTHH,
HKOJIOTUU W MEIUIIMHE, MPOBOJUMON Ha 0a3e IIKOJbHBIX HAYYHBIX OOIIECTB, U
nyOJUYHO  TPEACTaBIATh  MOJYYEHHBbIE  pE3yJbTaThl Ha  YYEHHYECKHUX
KOH(epeHUusX;

yYMEHUE OIICHUBATh THIOTE3bl U TEOPUHU O MPOUCXOKICHUH KU3HU, YEITOBEKA
U YeJOBEUECKUX pac, O MPUYMHAX, MOCIEACTBUSIX M CIOCO0ax MpeaoTBpaICHUs
ri1o0aabHbIX M3MEHEHUH B Ouocdepe;

YMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBIOOp Oymymied mpodeccrnoHanbHOU
JESTEIbHOCTH B 001aCTH OMOJIOTHH, YKOJIOTUH, IPUPOIOTIONH30BAHUS, MEIUIINHBI,
OMOTEXHOJIOTUH, TICUXOJIOTUU, BETEPUHAPHUM, CEIHCKOTO XO3SHCTBA, MHUIICBOU
MIPOMBITIUICHHOCTH, YTIYyOJIATh TIO03HABATEIbHBI WHTEpPEC, HaINpaBJICHHBIM Ha
OCO3HAaHHBI  BBIOOP  COOTBETCTBYWOIIEW mpodeccun U MPOJIOJDKEHHE
OMOJIOTHYECKOTO 00pa30BaHUs B OPTaHMU3AIUSAX CPEAHETO MPOQPECCHOHAIBHOTO U

BBICIIIETO0 00pa30BaHUsI.



TemaTnueckoe MIaHuPOBAHUE

10 kaace
No Tema yueOHOTO 3aHATHUSA Komnuec JlesaTenpHOCTh yUHuTENs ¢ 20P
n/n TBO Y4ETOM IPOrpaMMBbl HOP
4acoB BOCIIUTAHUS
Tema 1: «buonorus kak Haykay» (1 gac)
1 CoBpemeHnHas OUOJIOTHSI — 1 [IposiBrsironuii qesATeNbHOE https://interneturok.ru/lesson/biology/10-

KOMILICKCHAA HAayKa.

LIEHHOCTHOE OTHOLIEHHE K
UCTOPUYECKOMY U
KyJIbTYPHOMY HACIIEIUIO
CBOETO U JAPYTUX HAPOJIOB
Poccun.

YBaxaromuu Tpyn,
pe3yJbTaThl Tpya.
Bripaxkaromuii 0CO3HaHHYO
TOTOBHOCTH K MOJTyYEHUIO
po¢heCCUOHAIBHOTO

oOpa3zoBaHus.

klass/bvvedenieb/kratkaya-istoriya-razvitiya-

biologii




Tema 2: «KuBble cucTEMBI U UX U3ydeHUE» (2 yaca)

JKuBble cUCTEMBI KaK IPEaAMET 1 JlesiTeIbHO BhIpXKAIOIIMiA https://100urokov.ru/predmety/sushchnost-
U3y4YCHUST OMOJIOTHH. MO3HaBaTeNbHbIC UHTEpPECHl B | zhizni
CBOIICTBA KUBBIX CUCTEM. Pa3HBIX MIPEAMETHBIX
YPpOBHU OpraHu3aluy ;KUBbIX 1 00JacTsaX ¢ y4€TOM CBOUX https://studfile.net/preview/956963/page:3/
CUCTEM MHTEPECOB, CIIOCOOHOCTEH,

JOCTHXKECHUU.

Pa3BuBaromuii u

MIPUMEHSIOIIUM HABBIKU

CUCTEMaTHU3aINH (PaKTOB.

Tema 3: «buonorus kinetku» (2 yaca)

Krnerka — cTpyKkTypHO- 1 OpueHTHUpPOBaHHBIN Ha https://studfile.net/preview/5132609/page:20/
byHKIHOHATBHAS €AMHUIIA OCO3HAHHBIN BHIOOP Chephl
KUBOro. McTopus OTKphITHS TPYIOBOM,
KJIETKH. npodeccuoHaNTbHON
MeTtoabl MOJIEKYJIIPHOU U 1 JIESTEIILHOCTH B pOCCUUCKOM | https://resh.edu.ru/subject/lesson/5465/main/1

KJICTOYHOM OMOJIOTHH.
[Tpaktrueckas pabora Ne 1:

«M3yyenne meTo10B

00IIIeCTBE.
JlesTeIbHO BhIpaKaroIIni

MMO3HABAaTCJIbHLIC HHTCPCChHI B

62895/




KJIETOYHOU OMOJIOTUU
(xpomarorpadus,
anekTpodopes,
nuddepeHranbHoe
nentpudyruposanue, [11IP)»

20 MUHYT

Pa3HBIX MPEAMETHBIX
00J1acTsIX ¢ YYETOM CBOUX
MHTEPECOB, CIIOCOOHOCTEM,
JOCTHKCHHUMN.
PazBuBaromuii u
MIPUMEHSIOIIUM HABBIKU

CHUCTCMaTHU3allnnu (baKTOB.

Tema 4: «Xumuueckas opranu3anusa KICTKHU»

(10 gacoB)

XUMHYECKUU COCTAB KJIETKHU

1

MuHepanbHbI€ BEIIECTBA
KJIETKH, NX OMOJIOrn4ecKast

poIb

1

OpraHuueckue BellecTBa
kietku. benku. Jlaboparophas
paborta Ne 1: «O6HapyxeHue
OEJKOB C TOMOIIIBIO
Ka4eCTBEHHBIX peakuuii» 20

MUHYT

CBolicTBa OEIKOB.

Colmronaronuii mpaBuia
JUYHOUN M 00IIEeCTBEHHOM
0€30MacCHOCTH.
OpueHTHpOBAaHHBIN HA
OCO3HAHHBIN BHIOOP Chephl
TPYIOBOM,
npodecCHOHATIEHON
JESITETbHOCTH B POCCUUCKOM
oO11ecTBe.

JlesTeIbHO BhIpaKaroIIni

IMO3HAaBAaTCJIbHBIC HHTCPCChI B

https://urok. 1sept.ru/articles/593843

https://videouroki.net/razrabotki/minieral-

nyie-vieshchiestva-ikh-rol-v-klietkie.html

https://interneturok.ru/lesson/biology/9-

klass/bkletochnyj-urovenb/organicheskie-

veschestva-kletki

https://interneturok.ru/lesson/biology/10-




Knaccudukanus 6enkos.
buonorndyeckue QyHKIHHA

O€EJIKOB

10

buonornueckue pyHKIIUU

YIJICBOA OB

11

Knaccuduxanust Tunuaos.
buonoruueckue GpyHKINM

JIUITN 0B

12

Hykneunossie kucnotsl. [JHK
u PHK. Jlaboparopnas pabora
No 2: «MccnegoBanue
HYKJIEUHOBBIX KUCJIOT,
BBIJICJIEHHBIX U3 KJIETOK
Pa3JIMYHBIX OpraHn3MoB» 20

MUHYT

13

Crpoenue monekynsl ATD

14

CexBennpoBanue JTHK

Pa3HBIX MPEAMETHBIX
00J1acTsIX ¢ YYETOM CBOUX
WHTEPECOB, CIIOCOOHOCTEH,
JOCTHKCHUMN.
PazBuBaromuii u
MIPUMEHSIOIIUM HABBIKU

CHUCTCMaTHU3allnu (baKTOB.

klass/bosnovy-citologii-b/stroenie-i-funktsii-

belkov-chast-4-svoystva-belkov

https://foxford.ru/wiki/biologiya/uglevody-ih-

stroenie-i-funktsii

https://videouroki.net/video/10-lipidy.html

https://videouroki.net/video/39-nukleinovye-

kisloty.html

https://interneturok.ru/lesson/biology/10-

klass/bosnovy-citologii-b/stroenie-i-funktsii-

atf

https://interneturok.ru/lesson/biology/10-




klass/bosnovy-citologii-b/geneticheskiy-kod-

transkriptsiya
15 | CtpykrypHas Ouonorus 1 https://videouroki.net/video/3-metody-
issledovaniya-v-biologii.html
Tema 5: «Ctpoenue u GyHKIUU KIETKU (8 4acoB)
16 | Tunel knetok. CTpoeHue 1 CoOmronaronuii mpaBuia https://interneturok.ru/lesson/biology/10-
MPOKAPUOTUYECKON KIIETKU JUYHOM M OOIECTBEHHOMN klass/bosnovy-citologii-b/shodstvo-i-
0e30macHOCTH razlichiya-prokarioticheskih-i-
OpHeHTUPOBAHHBIN Ha eukarioticheskih-kletok
17 | Crpoenue u 1 OCO3HAHHBIN BBIOOD cephl https://resh.edu.ru/subject/lesson/1588/main/
(GYHKITMOHUPOBAHHUE TPYIAOBOMH,
AYKAPUOTUYECKOMN KIIETKH. npodecCUOHAILHON
18 | Crpykrypa mia3zmMaTU4ecKou 1 JEATEIBHOCTH B POCCUHMCKOM | https://videouroki.net/video/14-stroenie-
MeMOpanbl. JlabopaTopHas 00LIECTBE. kletki-kletochnaya-membrana-yadro.html
pabota Ne 3: «M3yuenue JlesiTenbHO BhIpAXKAIOIIHIA
CBOMCTB KJIETOUHOMN MO3HABATENILHBIE HHTEPECHI B
MeMmOpaHb» 20 MUHYT Pa3HBIX MPEAMETHBIX
19 | OnHOMeMOpaHHBIE OPTAHOUIBI 1 00J1aCTAX ¢ y4ETOM CBOMX https://videouroki.net/razrabotki/urok-po-

kneTku. [Ipaktnueckas pabota

WHTEPECOB, CIIOCOOHOCTEH,

tiemie-odnomiembrannyie-orghanoidy-




Ne 2: «I3yuenue aBuxKEHUS
LUTOIJIa3Mbl B PACTUTEIbHBIX

KJeTkax» 20 MUHYT

20

[1omyaBTOHOMHBIE OPraHOUBI
KJIETKU: MUTOXOHAPHH,
riactuabl. JlaboparopHas
pabota Ne 4: «MccrnenoBanue
IJ1a3MOJIM3a U JAEeTIa3MOoiun3a B
PaCTUTENBHBIX KIIETKax» 20

MHHYT

21

HememOpaHHble OpraHouabl

KJIICTKH

22

SAnpo

23

CpaBHurenbHas
XapaKTePUCTHKA KIJIETOK
sykapuoT. JlabopaTopHas
pabota Ne 5: «3yuenue

CTPOCHHU KIICTOK PA3JIMIHBIX

JTOCTUKCHUH.
PazBuBaromuii u

HpI/IMCHHIOI]_[I/Iﬁ HaBBIKHM

CHUCTCMaTHU3allnn (baKTOB.

niemiembrannyie-orghanoidy-klietki.html

https://videouroki.net/video/17-mitohondrii-

plastidy-organoidy-dvizheniya.html

https://foxford.ru/wiki/biologiya/stroenie-

kletok-eukariot-nemembrannye-organelly

https://videouroki.net/video/14-stroenie-

kletki-kletochnaya-membrana-yadro.html




oprann3MoB» 20 MUHYT

Tema 6: «OOMeH BelleCTB U MPEBpallleHUE SHEPTHH B KIETKe» (9 4acoB)

24

AccuMmiIAIus u
JTUCCUMWISIIIUA — IBE CTOPOHBI
MeTabonau3ma. Tumnsl oOMeHa
BemiecTB. JlabopaTopHas
paborta Ne 6: «3yuenue
KaTAIUTUYECKOW aKTUBHOCTH
(dbepMeHTOB (Ha IpuUMepe
aMuJIa3bl UK KaTanaszbl)» 20

MUHYT

1

25

DepMEHTATUBHBIN XapaKTEP
pEaKIMK KJIIETOYHOTO
MeTtabonnsma. JlaboparopHas
pabora Ne 7: «3yuenue
(hepMEeHTaTUBHOTO
pacuieruieHusl IepoKcuIa
BOJOPO/Ia B PACTUTENBHBIX U

JKUBOTHBIX KJIETKax» 20 MUHYT

Cobumronaronuii npaBuiia
JUYHOU M 00IIECTBEHHOMN
0e301macHOCTH
OpueHTHpPOBAaHHBIN HA
OCO3HAHHBIN BBHIOOP Chephl
TPYZIOBOM,
npodecCUOHATILHON
JIESITETbHOCTH B POCCUUCKOM
oO1ecTBe.

JleATenbHO BhIpaKaroIMi
MO3HABATENIbHBIE HHTEPECHI B
Pa3HBIX MPEIMETHBIX
001acTax ¢ yuéToM CBOUX
HHTEPECOB, CIIOCOOHOCTEH,
JIOCTUKECHUU.

Pa3BuBaromuii u

HpI/IMeHHIOH_II/Iﬁ HaBBIKHU

https://videouroki.net/video/21-obmen-

veshchestv-i-ehnergii-v-kletke.html

https://ypok-Ouosnorunu.pd/index.php/obmen-

veshchestv-i-energii-v-kletkakh-

organizma/8300-fermentativnyj-kharakter-

reaktsij-obmena-veshchestv




26

benku-akTuBaTOpHI U OEIKU-

WHTUOUTOPBI

27

[lepBuuHbINi CUHTES
OpPTraHWYECKUX BELIECTB B

KJICTKC

28

doTtocunTE3

29

XemocuHTes. JJabopaTopHas
paborta Ne 8: «CpaBHeHHe
nporieccoB (HOTOCHHTE3a U

xeMocuHTe3a» 20 MUHYT

30

AHa’poOHbIE OPTaHU3MBI.
Bunbr OpoxxeHus.
JlaGopartopHas padota Ne 9:
«CpaBHEHUE MTPOIIECCOB
Opo>xeHust ¥ abIxanus» 20

MUHYT

31

AdpoOHBIE OPraHU3MBbI. DTaIbI

cUCcTeMaTu3anuu (HakToB.

https://urok.1sept.ru/articles/556930

https://yvpok-ounosorun.pd/index.php/obmen-

veshchestv-i-energii-v-kletkakh-

organizma/8299-pervichnyj-sintez-

organicheskikh-veshchestv-fotosintez

https://videouroki.net/video/23-avtotrofnoe-

pitanie-fotosintez-hemosintez.html

https://videouroki.net/video/23-avtotrofnoe-

pitanie-fotosintez-hemosintez.html

https://ypok-omosoruu.pd/index.php/sto-

vazhnykh-tem-po-biologii-pri-podgotovke-k-

oge-i-ege/5417-10-brozhenie-i-dykhanie

https://interneturok.ru/lesson/biology/10-




HHEPreTHUECKOro oOMeHa

klass/narezka-dsh/obmen-veschestv-i-energii-

v-kletke-energeticheskiy-obmen-veschestv-

chast-1-energeticheskiy-obmen

32 | buonorundeckoe OKUCICHUE, 1 https://urok.1sept.ru/articles/530814
WJIN KJICTOYHOE AbIXaHUE.
[{uknn4eckne peakuun
Tema 7: «HacnencrBeHnHas nHpopMarus 1 peaausamnus e€ B KieTke» (9 yacoB)
33 | Peakiiuu MaTpu4HOTO CUHTE3a 1 OO6namaronuii ONbITOM https://resh.edu.ru/subject/lesson/5352/conspe
IrpaXJaHCKON COLMAIBHO ct/
34 | TpaHnCKpUILIUS — MATPUUHBIN 1 3HAYMMOMU JIE€ITEIHLHOCTH. https://foxford.ru/wiki/biologiya/transkriptsiya
cunte3 PHK [Tonumaromuii u -sozrevanie-rnk-tipy-rnk
35 | Tpaucnsauus u e€ sransl 1 BBIPAXKAIOMINI B https://resh.edu.ru/subject/lesson/5352/main/2
IIPAKTUYECKOM JEATEIBHOCTH | 95784/
36 | KoaupoBaHue aMUHOKHCIIOT. 1 LICHHOCTbD KM3HH, 3010POBbs U | https://urok.1sept.ru/articles/623149
Posaw pubocom B OMoCHHTERE 0€30IacCHOCTH.
Oenka Coburoaronuii mpaBuia
37 | Opranusanus reHoMa y 1 JUYHOU M OOIECTBEHHOU https://resh.edu.ru/subject/lesson/3939/main/
MIPOKAPHOT U DYKAPHUOT 0€30I1acCHOCTH.
38 | Perynsuus 0OMEHHBIX 1 YBaxarouuiu TpyZ, https://ypox-




IMpoIecCCOB B KIICTKC.

Knerounsiit roMmeocTas

pe3yabTaThl TPYJa, TPYIOBbIE

U ipo(eccroHanbHbIe

JOCTHKCHUSA CBOUX 3€MIIAKOB.

ounosiorun.pd/index.php/praktikum-po-

oeografii/5-klass/8292-puteshestvie-po-

avstralii

39 | Bupychl — HEKJIETOUHbIE 1 OpureHTHPOBAHHBIN Ha https://interneturok.ru/lesson/biology/10-
(GhOpPMBI )KU3HU U O0IUTaTHBIC OCO3HAHHBIN BBIOOD cephl klass/bosnovy-citologii-b/nekletochnye-
napasuThl. [IpakTuueckas TPYAOBOM, formy-zhizni-virusy-i-bakteriofagi
pabota Ne 3: «Co3nanue npodecCuOHaAIbHON
MoJieu Bupyca» 20 MUHYT JIEATEIIbHOCTH B POCCUIICKOM

40 | BupycHble 3a0051€BaHUS 1 o0miecTse. https://urok. 1 sept.ru/articles/654245
YeJI0BEKa, )KUBOTHBIX, JlesaTenbHO BhIpayKarOIIHit
pacTeHui MO3HABATENILHBIC HHTEPECHI B

41 | CIIMA, COVID-19, 1 Pa3HBIX TPEAMETHBIX https://urok.1sept.ru/articles/689177
COITMAIbHBIC U METUITMHCKHE 00J1acTIX ¢ YYETOM CBOUX
poOJIeMBl. HWHTEPECOB, CIIOCOOHOCTEH,

JIOCTUKCHUU.
Pa3BuBaromuii u
MIPUMEHSFIOIINN HaBBIKU
CUCTEMaTHU3aIHH (PaKTOB.
Tema 8: « Ku3HeHHBINH UK KIETKU» (6 4acoB)




42

KieTounbli IUKII, €ro

MEPUOJIbI U PETYJIISIUs

43

Martpuunsiit cunres JJHK —

peIUIUKALUS

44

Xpomocomel. JTabopaTopHast
paborta Ne 10: «3yuenue
XPOMOCOM Ha TOTOBBIX

MUKpomnpenaparax» 20 MUHYT

45

JleneHre KIETKH — MUTO3

46

Tunsl Mmuto3a. Kapuokunes u
nuTokuHe3. JJabopaTopHas
pabota Ne 11: «Habnronenue
MHUTO32a B KJIETKaX KOHYMKA
KOpEIIKa JIyKa (Ha TOTOBBIX

MUKponpenaparax)» 20 MUHYT

47

P€FYJ]$II_II/I$I MHUTOTHYECCKOI'O

OUKJIa KICTKHN

Co0buromaronuii mpaBuia
JIMYHOU U OOIIIECTBEHHON
0e30macHOCTH
OpureHTHPOBAHHBIN Ha
OCO3HAHHBIN BBIOOD cephl
TPYAOBOMH,
npodecCuOHaAIbHON
JEATEIIBHOCTH B POCCUMCKOM
oO1ecTBe.

JlesTeIbHO BhIpaKaroIInil
MO3HABATENbHbIC HHTEPECHI B
Pa3HBbIX TPEAMETHBIX
00JacTsIX ¢ y4€TOM CBOUX
HWHTEPECOB, CIIOCOOHOCTEH,
JIOCTH>KCHU .

Pa3BuBaromuii u
MIPUMEHSFIOIINN HaBBIKU

CUCTEMaTHU3aIHH (PaKTOB.

https://resh.edu.ru/subject/lesson/3927/start/

https://ypok-

ounosiorun.pd/index.php/tsitologiyva/obmen-

veshchestv-i-energii-v-kletkakh-

organizma/8293-matrichnyj-sintez-dnk

https://resh.edu.ru/subject/lesson/3927/main/

https://resh.edu.ru/subject/lesson/3927/main/

https://interneturok.ru/lesson/biology/10-

klass/razmnozhenie-i-individualnoe-razvitie-

organizmov/mitoz-amitoz

https://resh.edu.ru/subject/lesson/3927/start/




Tema 9: «Ctpoenue u GpyHKIIMU Opranu3mMoBy (17 yacoB)

48

buonorunyeckoe pazHoodpaszue

OpraHu3MOB

1

49

TkaHu pacTeHUN.
JlabopaTtopHas paborta Ne 12:
«/3yueHune TKaHel pacTEeHU»

20 MUHYT

50

TkaHM )KUBOTHBIX U YEJIOBEKA.
JlabopaTtophnas paborta Ne 13:
«3yuenue TkaHeu

KUBOTHBIX» 20 MUHYT

51

Opransl. JIaboparopHas
pabora Ne 14: «3yuenue
OpPraHoOB IIBETKOBOTO

pactenus» 20 MUHYT

52

Omnopa Tena opraHu3mMoB

CoOroaroniuii mpaBuia
JIMYHOM M OOIIECTBEHHOM
0e30IMacHOCTH
OpueHTUpOBaHHBIN HA
OCO3HaHHBIN BBIOOP Chepsl
TPYZIOBOM,
npodecCuOHAIbHON
JEATENIBHOCTH B POCCUMCKOM
oOIIIeCTBE.

ITornMmaromuii u
BBIpAXKaIOIINHN B
MPAKTUYECKOU JIEATEIIbHOCTH
[IEHHOCTb JKU3HU, 3[I0POBbS U
0e301acCHOCTH.
CoOmoaroniuii mpaBuia
JIMYHOMN U 0OIIECTBEHHOM
0Ee301acCHOCTH.

JlesTenpHO BhIpaKaroni

https://ypok-ouonoruu.pd/index.php/10-
klass/obshchaya-biologiya-10-klass/4412-

organizm-edinoe-tseloe-mnogoobrazie-

organizmov

https://ypok-
ounosorun.pd/index.php/konspekty-

urokov/5578-urok-biologii-po-teme-

rastitelnye-tkani

https://www.lurok.ru/categories/3/articles/415
39

https://infourok.ru/biblioteka/biologija/klass-
10/uchebnik-296/tema-20359

https://medicknow.com/bookschool/biologiya-

sistema-10-teremov/18.php




53

JIBr>keHne OpraHn3mMoB

54 | [lutaHnue opraHu3MoB

55 | IlutaHue mMO3BOHOYHBIX
KUBOTHBIX. [TutieBapuTenbpHas
CUCTEMa YeJIOBeKa

56 | [IpixaHue OpraHu3MoB

57 | JIpixaHHE TTO3BOHOYHBIX
YKUBOTHBIX U YEIIOBEKA

58 | Tpancnopt BeHIeCTB y
OpraHU3MOB

59 | KpoBeHocHas cuctema
MTO3BOHOYHBIX JKHBOTHBIX H
YeoBeKa

60 | Brinenenue y opraHu3mMoB

MO3HABATEIbHBIC HUHTEPECH B
Pa3HBIX MPEIMETHBIX
00JacTsIX ¢ yIETOM CBOUX
HHTEPECOB, CIIOCOOHOCTEH,
JOCTHKCHUMN.

Pa3BuBaromuii u
MIPUMECHSIOIINM HaBBIKU

CUCTEMaTHU3ALMH (PAKTOB.

https://resh.edu.ru/subject/lesson/6379/conspe

ct/

https://nsportal.ru/shkola/biologiyva/library/20

19/03/02/urok-po-teme-energeticheskiy-

obmen-pitanie-kletki

https://ypok.pd/library/urok 44 organi pishe
vareniva_170859.html

https://oblakoz.ru/conspect/529683/dyhanie-

organizmov

https://infourok.ru/prezentaciyva-na-temu-

dihanie-klass-337935.html

https://infourok.ru/prezentacii-10-klass-

dvhanie-i-transport-veshestv-u-organizmov-

5339938.html

https://videouroki.net/video/26-krovenosnaya-

sistema-krov.html

https://www.youtube.com/watch?v=owEPB2d




4-rtM

61 | 3ammrTa y opranu3MoB 1 https://www.youtube.com/watch?v=myyHqV
M3a-I
62 | IMMyHHas cucTeMa 4yeaoBeKa 1 https://urok. 1sept.ru/articles/534192
63 | Pa3npaxkuMOCTh U peryssiius 1 https://www.youtube.com/watch?v=490LwzP
Yy OPraHu3MOB RijY
64 | 'ymopanbHas peryysanuus u 1 https://urok. 1sept.ru/articles/653848
HHIOKPHUHHAS CHCTeMa
YKUBOTHBIX U YEIIOBEKA
Tema 10: «Pa3MHOXXEeHUE U pa3BUTUE OPTaHU3MOBY (8 4acoB)
65 | @opMbl pa3MHOXKEHUS 1 Cobumromaronuii mpaBuiia https://urok. 1sept.ru/articles/635876
OpraHu3MOB JMYHOU M OOILECTBEHHOMN
66 | [TonoBoe pa3MHOXKEHUE 1 0e30macHOCTH https://videouroki.net/video/28-polovoe-
OpueHTUpPOBaHHBIN HA razmnozhenie-razvitie-polovyh-kletok.html
67 | Metio3 1 OCO3HAHHBIN BBIOOD cephl https://interneturok.ru/lesson/biology/10-
TPYZOBOH, klass/razmnozhenie-i-individualnoe-razvitie-
npodeccuoHaTbHON organizmov/meyoz
68 | 'ameTorenes y >KMBOTHBIX. 1 JESATCIBHOCTH B POCCHUCKOM | https://urok. 1 sept.ru/articles/534045

OOpazoBaHue 1 pa3BUTHE

0OIIIECTBE.




MOJIOBBIX KJIETOK.
JlabopaTtopHas pabora Ne 15:
«M3yuenue crpoenus
MOJIOBBIX KJIETOK HAa TOTOBBIX

MHKporpenapaTax» 20 MUHYT

69

NunuBruayanbHOE pa3BUTHE

OpraHu3MOB (OHTOTEHE3)

70

3a1<nazu<a OpPraHoB U TKaHEH U3

3apOAbIIICBBIX JIUCTKOB

71

Poct 1 pa3BuTHE KUBOTHBIX.
[Tpaktrueckast pabora Ne 4:
«BbIsiBIIeHHE TPU3HAKOB
CXOJICTBA 3apOAbIIIEH
MMO3BOHOYHBIX )KUBOTHBIX» 20

MUHYT

72

Pa3zmHoxeHue u pazButue
pactenuit. JlaGoparopHas
paborta Ne 16: «CtpoeHue

OpraHoOB Pa3MHOKCHHA

ITornMmaromuii u
BBIPAXKAaKOIINHI B
MPAKTUYECKOMN JeATETbHOCTU
IIEHHOCTb JKU3HHU, 3JI0POBbS U
0€e30MacHOCTH.
CoOmronaronuii mpaBuia
JIMYHOH 1 0OIIECTBEHHOMN
0e30IMacHOCTH.

JleATenbHO BhIpaKarOIMUT
MMO3HABATEIIbHBIC HHTEPECHI B
Pa3HBIX MPEIMETHBIX
00JacTsaX ¢ y4€TOM CBOUX
WHTEPECOB, CIIOCOOHOCTEH,
JIOCTHKCHHH.

Pa3BuBaromuii u
MPUMEHSIOIINN HABBIKH

CUCTEMaTHU3aIHH (PaKTOB.

https://resh.edu.ru/subject/lesson/5630/conspe

ct/

https://urok.1sept.ru/articles/563739

https://www.youtube.com/watch?v=0Q5fMHI2
mZYA

https://vandex.ru/video/preview/42888073924
58691885?text=Pasmuoxxenne%201u%20pa3s
ntne%20pacrennii.%200mnomorus%2010%20

kiacc%20onmana%20ypok&path=vandex se




BBICIIMX pacTeHui» 20 MUHYT

arch&parent-reqid=1692976168730112-
14482413575914755341-balancer-17leveler-
kubr-yp-sas-130-BAL-3886&from_type=vast

Tema 11: «I'eneTuka — Hayka

0 HACJICJICTBEHHOCTH U U3MEHUYMBOCTH OPraHU3MOB (2 yaca)

73 | Uctopusi CTAaHOBIICHUS U 1 OcC03HaHHO BBIPAKAKOUIUN https://videouroki.net/video/3 1-istoriya-
Pa3BUTHS T'€HETUKU KaK HayKH CBOIO POCCHUMCKYIO razvitiya-genetiki-gibridologicheskij-metod-
IPaXKJaHCKYO monogibridnoe-skreshchivanie.html
74 | OCHOBHBIEC TEHETUYECKHUE 1 MPUHAIJICKHOCTb. https://ypok.pd/library/urok 39 osnovnie po
IIOHATHS U CUMBOJIEIL. VYBaxatomui Tpy/, nyativa genetiki 083558.html
JlabopaTtopnas paborta Ne 17: pe3yabTaThl TPy/a.
«/Ipo3oduna kak 00bEKT JleaTesbHO BhIpaXKarOIINit
TCHETUYECKUX MCCIICTOBAHUI MO3HABATEILHBIC HHTEPECHI B
20 MUHYT Pa3HbIX IPEAMETHBIX
00J1acTsIX ¢ Y4ETOM CBOUX
WHTEPECOB.
Tema 12: «3akoHOMepHOCTH HacyieacTBeHHOCTH» (10 yacoB)
75 | MounorubpuHoe 1 CoOmoaronuii mpaBuia https://interneturok.ru/lesson/biology/10-

CKpCIINBAHUC. Hp AKTHYCCKas

pabota Ne 5: «3yuenue

JIMYHOU U OOIIECTBEHHON

0€30MaCHOCTH

klass/osnovy-genetiki/reshenie-geneticheskih-

zadach-na-monogibridnoe-skreschivanie




pEe3yJAbTaTOB MOHOTUOPUIHOTO
CKpEIIMBaHUA Y Ip030DUITbD)

20 MUHYT

76

[uTonornyeckne OCHOBBI
MOHOTHOPHUTHOT'O

CKpEIIMBAHUSA

77

AHanuzupyroliee
cKkpemuBanue. Pacuernnenue
MPU3HAKOB MPU HETIOJTHOM

AOMHWHHUPOBAHHUHA

78

JIuruOpuaHOE CKpEIIMBaHKE.
[Tpaktuueckas pabora Ne 6:
«M3yuenue pe3ysbpTaToB
JTUTUOPUAHOTO CKPEIIUBAHUS

y Apo3oduias 20 MUHYT

79

[{uTonornueckre OCHOBBI

JTUTUOPUIHOTO CKpEUTMBaHUs

80

CuensieHHOE HacJIeqJOBaHHUE

IIPU3HAKOB

OpueHTHPOBaHHBIN Ha
OCO3HAHHBIN BBIOOD cephl
TPYIOBOH,
npodeccuoHaNbHON
NESATETbHOCTH B POCCUHCKOM
oO1LIEeCTBE.

ITonnmaromui u
BBIPAXKAIOIINM B
MPAKTUIECKOMN JCSITSIIEHOCTH
[IEHHOCTb JKU3HU, 37I0POBbS U
0€30MacHOCTH.
Cobumromaronuii mpaBuiia
JUYHOU U OOIIECTBEHHOMN
0€30MacHOCTH.

JlesTeIbHO BhIpaKaroIIni
MO03HABATEILHBIC HHTEPECHI B
Pa3HBIX MPEIMETHBIX
001acTax ¢ yuéToM CBOUX

WHTEPECOB, CIIOCOOHOCTEH,

https://interneturok.ru/lesson/biology/10-

klass/osnovy-genetiki/zakon-chistoty-gamet

https://interneturok.ru/lesson/biology/10-

klass/osnovy-genetiki/mnozhestvennye-alleli-

analiziruyuschee-skreschivanie

https://interneturok.ru/lesson/biology/10-

klass/osnovy-genetiki/digibridnoe-

skreschivanie-zakon-nezavisimogo-

nasledovaniva-priznakov

https://resh.edu.ru/subject/lesson/4725/conspe

ct/

https://resh.edu.ru/subject/lesson/4755/conspe

ct/




81 | XpomocoMHas Teopus 1 JOCTH>KEHHM. https://interneturok.ru/lesson/biology/10-
HACJIEJICTBEHHOCTH Pa3BuBarommii u klass/osnovy-genetiki/hromosomnaya-teoriya-
NPUMEHSOIINN HaBBIKH nasledstvennosti
82 | 'eneTuka mosaa 1 cucreMatu3anuu (akToB. https://interneturok.ru/lesson/biology/10-
klass/osnovy-genetiki/geneticheskoe-
opredelenie-pola
83 | 'enoTHI kak niejocTHas 1 https://www.yaklass.ru/p/biologia/10-
cHUCTEMA klass/zakonomernosti-peredachi-
nasledstvennykh-priznakov-6844028/genotip-
kak-tcelostnaia-sistema-6844039/re-2fa7{8a6-
8b18-457f-bf99-d2d51e2fee8a
84 | 'eneTnueckuii KOHTPOJIb 1 https://resh.edu.ru/subject/lesson/3653/conspe
pa3BUTHSI pPACTCHUH, ct/
JKUBOTHBIX U YEJIOBEKA.
Tema 13: «3aKOHOMEPHOCTH U3MEHYMBOCTH» (6 4acoB)
85 | I3MeHYMBOCTb MIPU3HAKOB. 1 Coburoaronuii mpaBuia https://interneturok.ru/lesson/biology/10-

Bujapl 13MeHUYNBOCTH

JIMYHOMN U 0OIIeCTBEHHOM
0€e30macHOCTH

OpHeHTHPOBaHHBIN Ha

klass/osnovy-genetiki/izmenchivost-vidy-

izmenchivosti-modifikatsionnaya-

1zmenchivost-norma-reaktsii




86

MonmudukanronHas

N3MCHYHUBOCTD

87

Bapuauvonssiii psg u
BapUAIIMOHHAsI KpUBAs

(B. Noranucen).
JlaGoparopHas padota Ne 18:
«HccnenoBanue
3aKOHOMEPHOCTEU
MOAU(PUKALIMOHHON
M3MEHYUBOCTH. [locTpoeHue
BapUAIIMOHHOTO psijia U
BApUALIMOHHOUN KpuBO» 20

MHHYT

88

['eHoTunnueckas
U3MEHUYMUBOCTb.
KomOuHaTuBHAsS

HU3MCHYUBOCTH

89

MYTaHI/IOHHaSI HN3MCHYUBOCTD.

[Tpaktrueckast pabora Ne 7:

OCO3HAHHBIN BBEIOOD chepsl
TPYJIOBOM,
npodecCuoHaTbHON
JESATEIIBHOCTH B POCCUICKOM
0OI1IECTBE.

[Torumaromnuii u
BBIPAXKAaIOIINHI B
MPAKTUIECKOMN JACSITSITEHOCTH
IIEHHOCTH JKU3HU, 37J0POBbS 1
0€30IacCHOCTH.
CoOmroaroniuii mpaBuia
JUYHOUN M 00IIEeCTBEHHOM
0€30IacCHOCTH.

JleAaTenbHO BhIpaKaroIuin
ITO3HABATEIbHBIC HHTEPECHI B
Pa3HBIX MPEIMETHBIX
001acTax ¢ yuéToM CBOUX
HHTEPECOB, CIIOCOOHOCTEH,

JTOCTUKCHUMN.

https://resh.edu.ru/subject/lesson/5387/start/

https://multiurok.ru/files/urok-

modifikatsionnaia-izmienchivost.html

https://interneturok.ru/lesson/biology/10-

klass/osnovy-genetiki/nasledstvennaya-

1zmenchivost-kombinativnavya-i-

mutatsionnaya-izmenchivost

https://interneturok.ru/lesson/biology/10-

klass/osnovy-genetiki/nasledstvennavya-




«Mytauuu y n1po3oduisi (Ha

rOTOBBIX MUKpOIIpEnaparax)»

PazBuBaromuii u

HpI/IMeHHI-OHII/Iﬁ HaBBIKH1

1izmenchivost-kombinativnaya-i-

mutatsionnaya-izmenchivost

20 MUHYT cUCTeMaTu3aluu (HakToB.

90 | 3akoHOMEpPHOCTH 1 https://resh.edu.ru/subject/lesson/5387/start/

MYTaIMOHHOTO MpoIiiecca
Tema 14: «I'eneTtuka yenoBeka» (3 yaca)

91 | Kapuorum yenoseka. 1 [Torumaromuii u https://interneturok.ru/lesson/biology/10-
[Tpaktrueckas pabora Ne 8: BBIPAKAIOLINM B klass/bosnovy-citologii-b/stroenie-kletki-
«CocTaBJIeHHE U aHAJIN3 MPaKTUYECKOM AesiTenbHOCTH | kletochnaya-membrana-yadro
pOoaOCIOBHOW» 20 MUHYT LIEHHOCTh KU3HH, 3[I0POBbS U

92 | MeToabl U3y4eHUS TEHETUKHU 1 0€30IacHOCTH. https://resh.edu.ru/subject/lesson/3653/conspe
YyeJoBeKa CoOmoaronuii mpaBuia ct/

93 | 3HayeHHe MEIUIIMHCKOHN 1 JUYHOU U OOIIECTBEHHOMN https://urok.1sept.ru/articles/616155

I'CHCTHUKH B IIPCAOTBPpAIICHNA
U JCYCHNU I'CHECTHYCCKUX

3200JIEBAHUI YEIOBEKA

0€30MacHOCTH.
IIposBnsron i CO3HATEIBHOE
1 000CHOBAaHHOE HETIPUATHE
BPE/IHBIX MTPUBBIYCK.
YBaxaromui Tpya,

pe3ynbTaThl TPYIa.

https://interneturok.ru/lesson/biology/10-

klass/genetika-cheloveka/genetika-i-zdorovie-

cheloveka-gennye-zabolevaniva




[Tormmaromuii crienuuxy

pr,HOBOﬁ JACATCIIBHOCTH.

Tema 15: «Cenekiust opranu3zMoBy (4 daca)

94

JloMecTUKalus U CENEKIIHsL.
JlabopaTtopHas pabota Ne 19:
«3yuenune copToB
KyJIbTYPHBIX PACTCHUI U
OO/ IOMAITHUX KUBOTHBIX)

20 MUHYT

1

95

MeTtonbl CeNeKIMOHHON
paboTtsl. JJabopaTopnas
pabora Ne 20: «M3yueHue
METOJOB CEJIEKIIUU PACTEHUI

20 MUHYT

96

JIOCTHKEHUSI CEICKIIUU
PACTEHUH U )KUBOTHBIX.
[Tpaktuueckas pabora Ne 9:
«IIpuBuBKa pacrenuii» 20

MUHYT

ITornMmaromuii u
BBIPAXKAIOIINHI B
MPAKTUIECKOMN JACSITCIIEHOCTH
IIEHHOCTb JKU3HU, 3I0POBbS U
0Ee301acCHOCTH.
CoOlmronaronuii mpaBuia
JINYHOU U OOILIECTBEHHOM
0e30IMacHOCTH.

YBaxarouui TpyJ,
pe3yabTaThl TPY/IA.
BrIpaxkaroniuii 0CO3HaHHYIO
TOTOBHOCTb K MOJTYYEHUIO
poeCcCUOHATEHOTO
oOpa3zoBaHus.

[Torumatomuii crienuduxy

TPYAOBOU ESITEIBHOCTH.

https://resh.edu.ru/subject/lesson/3861/conspe

ct/

https://ypok-ouosnoruu.pd/index.php/10-

klass/onlajn-uchebnik-biologii-10-11-

klassy/14787-38-metody-sovremennoj-

selektsii

https://ypok-Ouonoruu.pd/index.php/10-
klass/obshchaya-biologiya-10-klass/4338-

selektsiya-osnovnye-metody-i-dostizheniya




97 | CoxpaHeHue U U3yUYCHUE 1 JledaTelbHO BhIpaXKaroIIuit https://interneturok.ru/lesson/biology/9-
T€HETUYECKUX PECYPCOB no3HaBaTeabHble UHTEpPECHl B | klass/osnovy-genetiki-i-selekcii/tsentry-
KYJIbTYPHBIX PACTEHUN U UX Pa3HBIX IPEAMETHBIX proishozhdeniya-kulturnyh-rasteniy
JTUKHUX POIUYeH 00JacTsaX ¢ y4€TOM CBOUX

UHTEPECOB.
Tema 16: «bHOTEXHOJIOTUS U CHHTETHYECKasl Onojorus» (4 Jaca)

98 OOBEKTHI, UCIIOJIB3yEeMbIC B 1 [Tonumaromuii u https://videouroki.net/razrabotki/zhivyie-
OMOTEXHOJIOTUH. BBIPAXKAIOIINHI B orghanizmy-ispol-zuiemyie-v-
[TpakTrueckas padora Ne 10: MPaKTUYECKOM AesiTenbHOCTH | biotiekhnologhii.html
«ITonyuyenue LIEHHOCTb JKU3HU, 3[I0POBbS U
MOJIOYHOKHCIIBIX 0€30IMacCHOCTH.
pOAYKTOB» 20 MUHYT Cobnroparouuii npasuiia

99 Knerounas nnxenepus 1 JUYHOU U 0OIIECTBEHHOMN https://infourok.ru/prezentaciya-kletochnaya-

0€30IMacCHOCTH. tehnologiya-klass-profilniy-uroven-
YBaxawoumui Tpyz, 1580910.html

100 | XpoMmocoMHas U reHHas 1 pE3yJbTaThl TPyAa. https://infourok.ru/prezentaciya-gennaya-i-

UHKEHEPUS Brrpaxarommii 0CO3HaHHYIO hromosomnavya-inzheneriya-biologiya-klass-
TOTOBHOCTbH K MOJTYYECHUIO profilniy-uroven-1580844.html
101 | MeaunuHckue 1 IPO(ECCUOHATBLHOTO https://uchitelya.com/biologiya/146828-




OMOTEXHOJIOTHH.

oOpa3oBaHUs.

[Tonumaromuii crieruuKy

prezentaciya-biotehnologiya-i-gennaya-

inzheneriya-10-klass.html

102 | O6001IeHe 3HaHUM 110 1 TPYAOBOM JI€SITEIHLHOCTH.
TeMe: «brorexHonorus u JlesiTenbHO BhIpaKaronIui
CUHTETHYECKasi OMOJIOTHSI» MO3HABATENIbHbIE HHTEPECHI B
urposas gpopma 40 MUHYT Pa3HbIX IPEAMETHBIX

o01acTax ¢ yuéToM CBOUX
UHTEPECOB.
OO0111e€ KOJIMYECTBO YACOB 10 102

porpaMme
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