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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ywyeObHoMy mnpenmery "buonorus" (nmanee - Ouoiorusi) Ha
YPOBHE CpeAHero obmiero oopa3oBaHus paszpaboraHa Ha ocHoBe denepaabHOro
3akoHa OT 29.12.2012 Ne 273-®3 «O6 obOpazoBanuu B Poccuiickoit @enepanuny,
OI'OC COO, Konmenuuu mnpenojnaBanus ydeOHoro mnpenmera «buonorus» u
OCHOBHBIX MOJOXEHUN (PpenepaibHON paboyeil mporpaMMbl BOCITUTAH Hsl.

VYuebnsiii npeamer «buonorus» yrinyonéHHoro ypoBHs uzyudenus (10-11
KJIaCcChl) SIBJISIETCSI OJJHUM W3 KOMIIOHEHTOB MIpeaMeTHOM obnactu «EcTecTBeHHO-
HayuHble npenMerb». CoriacHo mnonoxeHusM @OI'OC COO npodunbHbIe
y4eOHbIE MpPEaMEThl, U3ydaeMble Ha YIIIyOJIEHHOM YpPOBHE, SIBJISIFOTCSI CIIOCOOOM
muddepeHmanu  OOy4eHUsT Ha YpPOBHE CpeaHero oOIero oOpa3oBaHHUs U
npu3BaHbl 0OECIEUUTh MPEEMCTBEHHOCTh MEXJY OCHOBHBIM OOIIUM, CPEIHUM
o0IINM, CpeHUM MPOo(ecCHOHATFHBIM U BBICIINM 0oOpa3oBaHueM. B To jxe Bpems
KOKIBIM M3 JTHUX Y4EOHBIX NPEIMETOB JODKEH ObITh OpUEHTHUPOBAH Ha
MIPUOPUTETHOE PEIIEHHE O0Pa30BaTENbHBIX, BOCIHUTATEIbHBIX M Pa3BHUBAIOLIUX
3aJa4, CBA3aHHBIX C Mpo(OpUEHTAIME O0yJaroImMXcsi W CTUMYJIHPOBAHUEM
MHTEpeca K KOHKPETHOM 00JIaCTW Hay4yHOrO 3HAHUS, CBSI3AHHOIO C OWOJIOTHEH,
MEIUILUHOM, YKOJIOTHUEM, ICUXOJIOTUEN, CTOPTOM WJIM BOCHHBIM JEJIOM.

[Iporpamma mo yueOHOMYy mpenMery "buonorus" ma€r mpencraBlieHHE O
Henu M 3ajadyax u3ydeHusi ydueOHoro mnpeamera «buonorus» Ha yriayOon€éHHOM
YpPOBHE, onpeaenser 00s3aTelibHOe (MHBAPHAHTHOE) PEIMETHOE COJIEpIKaHue, ero
CTPYKTYpPUpOBaHHE MO paszjiejaM U TeMaM, paclpeelieHre Mo Kiaccam,
PEKOMEHYET TMOCJIEeI0BATEIbHOCTh H3Y4YeHHUs Y4eOHOro Marepuana ¢ y4eToM
MEXIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBSI3eH, JIOIMKH Yy4eOHOro Ipolecca,
BO3pAcTHBIX OcCOOeHHocTel oOydaromuxcia. B mporpamme mno Ouosoruu
peann30BaH MPUHIUI MPEEMCTBEHHOCTH C H3yY€HHEM OHOJOTHMM Ha YpOBHE
OCHOBHOIO  obmiero  oOpa3oBaHus, Omaromaps 4YeMy IpPOCMaTpUBAETCS
HAIPAaBJIICHHOCTh Ha  MOCJENYIOIIEe pa3BUTHE OWOJIOTMYECKUX  3HAHMM,
OPHUEHTUPOBAHHBIX Ha (POPMHpPOBAHHE €CTECTBEHHO-HAYYHOI'O MHUPOBO33pPEHUS,
AKOJIOTMYECKOTO MBIILICHUS, MPEJCTaBICHUI O 370pOBOM 00pasze >KU3HHU, Ha
BOCIIUTAHHE OEpPEeKHOTO OTHOIICHUSI K OKpYyXKawolied mnpupoaHor cpeae. B
nporpaMme Mo OHOJOTMH TaKXKe IOKa3aHbl BO3MOXKHOCTH Y4€OHOro IMpeaMeTa
«buonorusi» B peamuzauun TpeboBanuit PI'OC COO kK mNIAHUPYEMBIM
JUYHOCTHBIM, METaNpeIMETHbIM M TMpPEAMETHBIM pe3yibTaTaM OOy4YeHHs U B
(OpMUpPOBAaHUM OCHOBHBIX BHJOB Yy4€OHO-TIO3HABATEIHHOW  JI€ATEIbHOCTH
0o0ydJaromuxcs MO OCBOCHHMIO COJACPKaHUS OuoNornueckoro oOpa3oBaHUs Ha
YpOBHE CPETHEr0 00IIero 00pa3oBaHusI.

VYuebnsiii npeamer «buonorus» Ha ypoBHE CpenHero oOIero odopa3oBaHUs
3aBepiiaeT OMOJIOrMYecKoe o00pa3oBaHME B IIKOJIE M OpPUEHTUPOBAH Ha



pacliupeHre U yriyOsieHue 3HaHUW O0OydaroluXcsli O JKMBOH NMPUPOAE, OCHOBAX
MOJIEKYJIIPDHOW M KJIETOYHOH OHOJOrMH, 3MOpPUOJIOTMM U OHOJIOTMM pPa3BUTHS,
TeHETUKH, CEICKIINH, OMOTEXHOJIOTHH, SBOIOLIMOHHOTO YICHHS U SKOJIOTHH.

N3yuenne yuyeOHOro mnpeamera «buonorus» Ha YriayOJEeHHOM YpOBHE
OPHEHTHPOBAHO HA TMOATOTOBKY OOYYAIOUIMXCA K TMOCIEAYIOMIEMY MOIY4EHHUIO
Ouonormyeckoro  oOpa3oBaHHMsT B  By3aX W OpraHM3alMsIX  CPEIHETO
npogeccruoHanbHOro oopasoBanus. OCHOBY €ro COJIep>KaHUs COCTABIISIET CUCTEMA
OMONOTMYeCKUX  3HAaHWH, TONYYEHHBIX TPH HW3YYCHUU  OOYyJarOIIMMHUCS
COOTBETCTBYIOIIUX CHUCTEMATUYECKUX Pa3AENOB OMOJOTMH HAa YPOBHE OCHOBHOI'O
obmiero obpazoBanusi, B 10—11 kmaccax 3TH 3HaHMS MONy4YarOT pa3Buthe. Tak,
paciiupeHbl W yriayOneHbl OWOJIOTHYECKHE 3HAHHUS O PACTEHHSX, >KUBOTHBIX,
rpubax, OakTepHsX, OpraHu3Me 4YeJOBeKa, OOUIMX 3aKOHOMEPHOCTSX KH3HHU,
JIOTIOJIHUTENIBHO BKIIFOUEHBI OMOJIOIMUECKHUE CBEACHUS MPUKIIAJHOIO U IIOMCKOBOTO
XapakTepa, KOTOphle MOXKHO HCMOJIb30BaTh KaK OPUEHTHUPHI IJsl MOCIEIYIOIIETO
BbIOOpa mnpodeccun. Bo3moxHa Takke HHTErpanus OMOJOIMYECKMX 3HAHWM C
COOTBETCTBYIOIIUMHU 3HAHUSIMH, TOTYYEHHBIMH OOYYAIONIUMUCS TpPH H3yYCHHUH
($uU3HUKU, XUMHUH, Teorpapuu U MaTEMATUKH.

CtpykTypa mnporpamMmbl 1o ydeOHOMY mpeamery "buosorus" otpaxaer
CHUCTEMHO-YPOBHEBBI ¥ DBOJIOIMOHHBIM TMOAXOABI K HW3YUYCHHIO OWOJIOTHH.
CornacHo UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE [ KUBBIX
CHCTEM Pa3HOTO YPOBHS OpraHU3aIliH, IBOJIOIMU OPraHNYECKOro Mupa Ha 3emIie,
COXpaHEHHUsi OHMOJOrMuecKkoro pasHooOpasusi I1uiaHetel. Tak, B 10 kiacce
U3y4aloTCsS OCHOBBI MOJIEKYJISIPHOM M KJIETOYHOM OHOJOrMHM, SMOpPUOJIOTUU U
OMoNOrUM Pa3BUTHUS, TEHETUKW M CEJCKIUU, OMOTEXHOJOTHMH W CHUHTETHYECKOU
OMOJIOTHY, AKTyAIU3UPYIOTCS 3HAHUS OO0YyJaromuxcsi Mo OOTaHWKE, 300JI0THH,
aHaromuu, Qusnonoruu uyenoBeka. B 11 kmacce wu3ydaroTcsi 3BOMIOLIMOHHOE
y4eHHe, OCHOBBI IKOJIOTUHU U yueHue o ouocdepe.

YueOnbiii mnpeamer  «buomorus» mpus3BaH = 00ECHEUUTh  OCBOCHHUE
00y4aroMMuUCs: OMOJIOTMYECKUX TEOPUIl U 3aKOHOB, UJIeH, IPUHIUIIOB U IIPABUJI,
JeXKaIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTUHBI MUPA, 3HAHUH O
CTPOCHHUH, MHOrOOOpa3ud M OCOOCHHOCTSX KIJIETKH, OpraHu3Ma, IOMYJSLuH,
OMOIIeHO03a, SKOCUCTEMBI, O BBINAIOIIUXCA HAYYHBIX TOCTHKEHHUSIX, COBPEMEHHBIX
WCCIICZIOBAHUSIX B OMOJIOTHH, MPUKIATHBIX aClIeKTaX OMOJIOrmuecKux 3HaHui. Jlis
pa3BUTHS U TOJJAEPKAHUS HHTepeca OOYydaroIIMXcsi K OHOJOTMM Hapsay co
3HAYUTENLHBIM 00BEMOM TEOPETHUECKOrO MaTepuala B COISPIKaHUH MPOTPAMMBbI
1o OMOJIOTMHU MPETYCMOTPEHO 3HAKOMCTBO C MCTOpUEH CTAHOBJICHUS M PAa3BUTHS
TOM WM MHOW o0nacth OWOJNOrMM, BKJIAJAOM OTEYECTBEHHBIX M 3apyOEKHBIX
y4EHBIX B pPEIICHHE BAKHEHIIINX OMOIOTHUECKUX B SKOJIOTHUECKUX MPOOIIEM.



Lenb uzyuyenus yuebHoro npeamera «buonorus» Ha yriyOnéHHOM ypOBHE —
OBJIQJICHHE  OOYyYarOIIMMMCS  3HAHUSIMH O  CTPYKTYpPHO-(YHKIIMOHAJIbHOM
OpraHM3allMyd JKUBBIX CHUCTEM pa3HOrO paHra © NPUOOPETEHHE YMEHHM
UCMOJIb30BaTh ATH 3HaHUS B (JOPMUPOBAHUU MHTEpEca K OINpenes€HHON obnactu
npoecCUOHANBHOW AESITENbHOCTH, CBA3AHHOW C OWMOJOrMed, WM K BbIOOPY
y4e0HOT0 3aBEJICHUS JIJIsl TPOAOHKEHHST OMOJIOTHYECKOro 00pa30BaHMUs.

Joctuxenne 1enu u3ydyeHuss ydeOHoro mnpeamera «buonorus» Ha
yrayOiaEéHHOM YpOBHE 00ECIIEUMBAETCS PEILICHUEM CIEAYIOIIMX 3a/a4:

OCBOCHHE OOYYAIOIIMMUCS CUCTEMbI OMOJIOTHUYECKMX 3HAHUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPHUAX, KOHLEMIMIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
MpaBUJIaX, COCTABJISIIOLIMX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KapTUHY MHPA; O
CTPOCHUHU, MHOTO00pa3uh W OCOOEHHOCTSIX OWOJIOTHYECKUX CHCTeM (KJIETKa,
OpraHu3M, MONyJisilus, B, OMOreoleHos3, ouocdepa); 0 BELAAIOMIMXCA OTKPBITHIX
Y COBPEMEHHBIX HCCIIEJOBAaHUSAX B OMOJIOTUY;

O3HAaKOMJICHHE OOY4YaloIMUXCs C METOJlaMHU TIO3HAHUSI >KUBOU TMPUPOIIBI:
UCCIICZIOBATEIIbCKUMU ~ METOJaMH  OWOJIOTUYECKUX HayK (MOJEKYISIpHOM U
KJIETOYHOM OMOJIOTMH, SMOPHOJIOrMM W OHOJIOTMM pa3BUTHUS, TEHETUKU U
CeJIeKIUY, OWOTEXHOJOTMM U CHHTETUYECKOW OWOJIOTHMH, MaJeOHTOJIOTHUH,
9KOJOTMH);  METOAAaMH  CAMOCTOSITEIBHOIO  IPOBEJAEHUS  OMOJIOTMYECKHX
UCCIIEIOBaHUNA B J1adopatopu W B mpupoje (HaONrofeHUE, H3MEpEeHue,
AKCIIEPUMEHT, MOJIECIIMPOBAHHUE);

OBJIQJICHUE OOYyYAIOUIUMHUCS  YMEHHMSIMHU: CaMOCTOSITEbHO  HaXOJUTh,
aHAJIM3UPOBATh M MHCIIOJIb30BAaTh OMOJIOTMYECKYI0 HMH(OpPMAIHIO; MOIb30BATHCS
OMOJIOTUYECKON TEPMUHOJIIOTMEH W CHUMBOJIMKOW; YCTaHABIMBATH CBSI3b MEXKIY
pa3BUTHEM OHOJOTMM M COLUAIbHO-)KOHOMUYECKUMU U  IKOJIOTHUYECKUMU
npobsieMaMH 4eJIOBEYECTBA; OIEHUBATH IOCIEJCTBUS CBOEH AESTENBHOCTH IO
OTHOIICHUIO K OKPYXKAIOIIeH NPUPOMHON Ccpefie, COOCTBEHHOMY 3/I0POBBIO U
3M0POBBIO  OKPYKAIOIIMX  JIIOJCH; OOOCHOBBIBATH W  COONIONATH  MEPHI
npoUIakTUK UHGPEKIMOHHBIX 3a00JIeBaHUM, MpaBUia MOBEACHUS B MPUPOJE U
obecrieueHusi 6€30MaCHOCTH COOCTBEHHOM JKMU3HENEATEIBHOCTH B YPE3BBHIYAMHBIX
CUTyallUsIX ~MPUPOJHOTO W  TEXHOTEHHOTO  XapaKTepa; XapaKTepu30BaTh
COBPEMEHHBIE HAYUHBIE OTKPBITHS B 00J1aCTH OMOJIOTUY;

pa3BUTHE y O0YYaAIOIIUXCS UHTEUIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEMN
B IIPOLIECCE 3HAKOMCTBAa C BBIAAIOIIMMHUCS OTKPBITUSIMA W COBPEMEHHBIMH
UCCJICIOBAaHUSAMHU B OWOJIOTUM, pEIIaeMbIMU €0 MpoOJieMaMHu, METOHOJOTHUEH
OMOJIOTUYECKOTrO0 M CCIIEI0BAHMS], IIPOBEICHHUS HKCIIEPUMEHTATbHBIX
UCCIIEIOBAaHUM, PEIICHUs OMOJIOTMYECKHUX 3aJ1ay, MOACIMPOBAHUS OMOJIOTHYECKUX
00BEKTOB U MPOLIECCOB;



BOCHHUTAHUE y 00y4aronuxcs [IEHHOCTHOTO OTHOIIEHUS K dKUBOW MPUPOJIE B
LIEJIOM U K OTJENbHBIM €€ 00beKTaM U SIBJICHUSAM; (POPMUPOBAHUE IKOJIOIMUECKO,
TCeHETUYECKOM TPaMOTHOCTH, OOIEell KyIbTypbl TIOBEJEHUS B IPUPOJE;
UHTETPALlUU €CTECTBEHHO-HAYYHBIX 3HAHUII;

npuobpeTeHre  OOYJaOIMMMUCA  KOMIIETEHTHOCTH B paIllMOHAJIHHOM
IPUPOJOIOIb30BAHUM  (COONIOIEHNE TMpaBUI TOBEACHUS B MPUPOJE, OXpaHbl
BUJIOB, SKOCHCTEM, OHMoc(hephl), COXpaHECHUHU COOCTBEHHOT'O 37I0POBBS U 370POBBS
OKpY)KalIUX  Jrojed  (coOmroaeHuss Mep NpOPUIAKTUKK  3a00JIeBaHUH,
obecrieueHne O€30MAaCHOCTU KU3HEACSITEILHOCTH B UYPE3BbIUAMHBIX CUTYaAIUSIX
OPUPOJHOTO W TEXHOTEHHOTO  XapakTepa) Ha OCHOBE  HCIOJb30BAHMS
OMOJIOrMYecKUX 3HAaHUM U YMEHUI B TOBCETHEBHOM JKU3HH;

CO3JaHUE  YCJOBUH  JJiI  OCO3HAaHHOTO  BBIOOpa  OOYYarOIIMMHCS
WHIUBUTyaTTbHOM o0Opa3zoBaTenbHON TPaeKTOPHH, CIOCOOCTBYIONIEH
MOCTENYIONIEMY MPOPECCHOHATBHOMY CaMOOMNPECICHNI0, B COOTBETCTBHH C
UHMBUyaJIbHBIMU UHTEPECAMU U MOTPEOHOCTSIMU PETUOHA.

OO1ee 4MCI0 YacoB, OTBEACHHBIX HA M3y4YCHHE OWMOJIOTUU Ha yTIyOJIEHHOM
ypOBHE cpeHero oomero oopazoBanms, coctaBisieT 204 gaca: B 10 xmacce — 102
yaca (3 yaca B Hezeno), B 11 kiacce — 102 yaca (3 yaca B He/Ielo).

OT6op OpraHu3alMOHHBIX (OPM, METOAOB U CPEIACTB O0ydeHHs OUOJIOTUU
OCYILECTBIISIETCSI C YYETOM CHEUU(PUKU €ro COJAeplKaHWs U HAIpaBJIE€HHOCTH Ha
NIPOJOJDKEHNE OMOIOTHYECKOr0 O0pa3oBaHMsI B OpPraHU3AlMSIX CPEIHETO
npo¢eCCUOHANIBHOIO U BBICIIETO 00Pa30BaHU.

OO0s13aTeNbHBIM YCIOBUEM NPH 00yYEHUHN OMOJIOIUH HA YIIyOJIEHHOM YPOBHE
SBIISICTCSl TIPOBEACHUE JAO0OPATOPHBIX U TMpakTHUeckux paboT. Takke yudactue
O0Oy4JaroMMXCs B BBIOTHECHUM TMPOEKTHBIX U Y4€OHO-MCCIIENOBATEILCKUX PadoT,
TEMaTUKa KOTOPBIX OMNpEACNIeTCS  y4YUTEJIeM Ha OCHOBE  HMEIOIIUXCS
MaTepUatbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBHIA.



COJEPXXAHUE OBYYEHUA
10 KVIACC

ConepkaHue mporpamMMmbl, BBIJICIICHHOE KYPCUBOM, HE BXOIUT B MPOBEPKY
rocyaapcTBeHHo utoropoit arrecranuu (I'MA).

Tema 1. buosiorusi kKak Hayka

CoBpeMeHHasi Ouoorusl — KOMIUIEKCHasi Hayka. KpaTkas uctopus pa3BUTHS
Owonoruu.  buonormueckme HaAyKM M H3y4aeMble  HMH  TMPOOJIEMBL.
dyHIaMeHTalbHbIe, NPUKIAAHbIE M TOWCKOBBIE HAay4yHbIC WCCICIOBaHUS B
Oouomorumu.

3HadueHre OMOJOruu B (DOPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOM
kaptuHbl Mupa. I[Ipodeccun, cBsizanHple ¢ Owosorueil. 3HaueHWe OWOJOTUU B
MPAKTUYECKON JIESITEIbHOCTH 4YEJIOBEKAa: MEAUIMHE, CEIbCKOM XO3SHCTBE,
MPOMBILIJIEHHOCTH, OXPaHe MPUPOJIBIL.

JleMoHCcTpanuu

[Toptpetsi: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. [lapBuH,
V. I'apgeit, I'. Mengens, B. 1. Bepunanckuii, 1. I1. I1laBnos, . 1. Meunukos, H.
N. Basunos, H. B. Tumodeen-Pecorckuii, JIx. Yorcon, ®@. Kpuk, /I. K. benses.

Tabmuier u cxembl: «CBS3b OWOJOTHMU C JAPYrMMH Haykammy», «Cucrema
OMOJIOTUYECKUX HAYKY.

Tema 2. 7KuBble cMCTEMbI U X U3y4YeHHE

JKuBble cuctemMbl Kak MpeaMer u3ydeHus Owuojorur. CBONCTBA IKUBBIX
CHUCTEM: €IMHCTBO XHMMHYECKOr0 COCTaBa, JAUCKPETHOCTh U IIEJIOCTHOCTD,
CIIOXHOCTh M YHOPSJIOYEHHOCTh CTPYKTYPbI, OTKPBITOCTh, CaMOOPraHHU3allMs,
CaMOBOCIIPOU3BEACHUE, PA3IPAKUMOCTD, U3MEHUYUBOCTh, POCT U PA3BUTHE.

YPpOBHM OpraHM3alid JKUBBIX CHCTEM: MOJIEKYJSIPHBIM, KIJIETOYHBIM,
TKaHEBBIH, OpraHU3MEHHBIN, MO YJISIIUOHHO -BUI0BOM, DKOCUCTEMHBIN
(buoreoneHoTH4eckuii), Ouochepupiii. Ilporieccrl, Mpoucxomsue B IKHUBBIX
cuctemax. OCHOBHBIC TpU3HAKKA XKWUBOTO. JKW3HB Kak ¢opMma CYIIECTBOBAHUS
Marepuu. Haykn, n3ydaronuye xuBble CHCTEMBI Ha Pa3HbIX YPOBHSAX OpraHU3alUU.

N3ydyeHnne xkuBbIX cucTeM. MeToabl Ouosornueckoil Hayku. HaOmionenue,
U3MEPEHUE, IKCIIEPUMEHT, CUCTEMATH3alUsl, MeTaaHanu3. [loHsTHE 0 3aBUCUMOU U
HE3aBUCUMOW mnepemMeHHOM. [lnanupoBanme »dkcnepuMeHnTa. IlocranoBka w
npoBepka rumnore3. Hynesas rumnotes3a. [loHsiTie BBIOOPKM M €€ TOCTOBEPHOCTD.
Pa3bpoc B Oumonmornmueckux mgaHHbBIX. OIIEHKAa JTOCTOBEPHOCTH IMOTYYEHHBIX
pe3yabTaroB. [IpuyuHBI UCKaXKEHUS PE3yNbTaTOB JKcrepumeHTa. [loHsiTHe
CTaTUCTUYECKOTO TECTA.

JlemoHcTpanuu



Tabmuipt 1 cxembl: «OCHOBHBIE TpHU3HAKU KU3HW», «buonornyeckue
cuctemel», «CBOICTBAa JKMBOW Marepum», «YPOBHM OpraHu3aluy KUBOU
npupoap», «CTpoeHue KWUBOTHOW KIETKM», «TKaHW >KUBOTHBIX», «CHUCTEMBI
OpraHoOB 4YEJIOBEYECKOr0 OpraHusmay», «buoreonenos», «buocdepar», «MeToasl
U3YYEHUsI )KUBON TTPUPOIBI».

O6opynoBanue:  jabopaTopHoe  O0OpydOBaHHWE I IPOBEICHUS
HAOJII0ICHU, U3MEPEHHI, SKCTIEPUMEHTOB.

IIpakTtuyeckas padora «lcmonp3oBaHME pA3IUYHBIX METOAOB IIpU
U3YYEHUH KUBBIX CUCTEM)).

Tema 3. buosiorusi KjieTKku

Krnetka — cTpykTypHO-QYHKIIMOHANbHAS €IWHHIA KUBOTO. Mcropus
oTkpeITuA KieTku. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. llIBanH,
M. Hlneitnen, P. BupxoB). OCHOBHbIE IOJIOKEHHUS COBPEMEHHOM KJIECTOUHOU
TEOPHH.

Metonbl  MOJIEKYJSIPHOM W KJIETOYHOM  OWOJIOTMM:  MHMKPOCKOIIHUS,
xpomarorpadusi, 37eKTpodope3, METOJ MEUEHBIX aTOMOB, auddepeHIHaIbHOE
LHEHTPU(PYTUpPOBaHUE, KYJIbTUBUPOBAHUE KIETOK. M3yuenue ¢hukcuposanuvix
K1emok. DIEKTpoHHass MUKpockonus. Koughokanvnasa mukpockonus. Bumanvroe
(npusicuszHenHoe) uzyyenue Kiemox.

JlemoHcTpanuun

IToptpersr: P. I'yk, A. Jleenryk, T. [lIBann, M. lllneitnen, P. Bupxos, K. M.
bap.

Tabmumer u cxembl: «CBETOBOM MHKPOCKOID», «IJIEKTPOHHBIA MUKPOCKOI,
«HcTopust pa3BUTHSI METOLOB MUKPOCKOITUI.

OObopynoBaHue: CBETOBOM MHUKPOCKOI, MHUKPOIpENaparbl pacTUTEIbHBIX,
KUBOTHBIX U OAKTEPUATBHBIX KIIETOK.

IIpakTuueckass paGora «l3yueHne MeTONOB KJIETOYHOM OWOJIOTHUHU
(xpomarorpadus, snekrpodopes, mudpdepeHnHAIbEHOEe IeHTpUPyrupoBaHue,
[TLIP)».

Tema 4. Xumudeckasi OpraHu3anms KJIeTKH

XUMUYECKUN COCTaB KJIETKH. Makpo-, MUKpPO- U YJIbTPaMUKPOIJIEMEHTHI.
Boma m €€ ponp Kak pacTBOpPHUTENS, PEAarcHTd, y4acTHE B CTPYKTYPUPOBAHUU
KJIETKH, TEIUIOPEryJsiuu. MuHepanbHble BEIIeCTBa KIJIETKH, WX OMOJIOrHYecKas
poiib. Poiib KATHOHOB ¥ AHUOHOB B KJIETKE.

Opranvnueckue BellecTBa KIETKH. buonornueckne mnoauMepsl. bernku.
AMMHOKHCIIOTHBIN cocTaB 0enkoB. CTpyKTypbl O0enkoBoil Monekysnbl. [lepBuunas
CTpyKTypa Oenka, MenTuaHas CBs3b. BTopuuHas, TpeTWyHas, 4YeTBEpTUUYHAsS
cTpykTypbl. Jlenarypauus. CpoiictBa OenkoB. Kiaccudukanuss  Oenkos.
buonornyeckue ¢pyHkiuu 0enkos. [lpuonsi.



VYrneBonbl. MoHOCaxapuabl, TUCAXapUIbl, OJUTOCAXAPUJIBI U TIOJUCAXAPHIBL.
O6mmii mmaH crpoeHus U (UBUKO-XMMHUYECKHE CBOMCTBA  YIJIEBOJIOB.
buonornueckue GpyHKIUH YIrIIE€BOJOB.

Jlunuast. I'mapodunsHo-rUApOdOOHBIE cBOlicTBA. Kiaccudukanus TUnumaos.
Tpurmuuepuasl, Qochoaunuabl, BOCKH, CTepouabl. buonormueckue QyHKIMH
munuaoB. O01Me cBoMcTBa OMOJIOrMYSCKUX MEMOPaH — TEKYYECTh, CIIOCOOHOCTH K
CaMO03aMbIKaHUIO, TTOJIYTPOHUIIAEMOCTb.

Hyxnennosie kucinotel. [JHK n PHK. CrpoeHue HYKIEMHOBBIX KHCIOT.
Hyxneorunpl. [lpunnun xomruiementapuHoctu. [IpaBunmo Yapradda. Ctpykrypa
JIHK — nBoitnas cniupaib. MectoHaxoxaenue u ouosnorndyeckue ¢pynkiuu JJHK.
Buner PHK. ®yuknnu PHK B kitetke.

Crpoenne momnekynasl AT®. Makpospruyeckue cBsizu B Mojekyie ATO.
buonornueckue pynkiuu AT®. BoccraHoBIEHHBIE TIEPEHOCUNKU, UX (QYHKIIMHU B
Kietke. /lpyeue wyxneosuompugocghamer (HT®). CexBennpoBanme JIHK.
Memoouvl cenomuxu, mpancKpunmoMuKuy, npomeoMuKuU.

CtpykTypHass OnoOJIOTHS: OMOXUMHUYECKHE U OMO(DU3NIECKHUE HCCIICIOBAHMUS
cocTaBa M MPOCTPAHCTBEHHOM CTPYKTYpbl Ouomoniekyn. Mooenuposanue
CMPYKMypsl U QYHKYUU OUOMONEKVI U UX KOMNIeKco8. KomnbromepHhblii Ousaiin u
opeanuyeckuu cunmes OUOMOLEKYI U UX HENPUPOOHBIX AHANO208.

JlemoHcTpanuun

IToprpetsr: JI. Tlonunr, k. Yorcon, ®@. Kpuk, M. Yunkuunc, P. ®pankius,
®. Conrep, C. IIpy3unep.

Huarpammer:  «PacnpeneneHue XMMHYECKUX JJIEMEHTOB B HEXKUBOU
npupone», «PacnpeneneHne XuMHUUECKUX 3JIEMEHTOB B )KMBOU MPUPOIE.

Tabmumer 1 cxembl: «llepuonuueckas Tabiuila XUMUYECKHX DJIEMEHTOBY,
«CTpoeHue MOJEKYJIbl BOAbI», «BemecTtBa B cocraBe Oopranu3MoB», «CTpoeHue
MOJIEKYJIbl Oenika», «CTpyKTypbl OENKOBOW MOJEKYJbD», «CTpOEHHE MOJEKYI
yriaeBoJoB», «CTpoeHue MOJEKya JunujaoB», «HyKIEeMHOBBIE KHUCIOTHIY,
«Ctpoenue monexkynsl ATDO».

O6opynoBaHue: XUMUYECKas 1Mocyia 1 000pyaoBaHUE.

JladopaTopHas padora «OOHapyxeHHe OEIKOB C MOMOIIbI0 KaUeCTBEHHBIX
peaKkun.

JlaboparopHass  pabGora  «lccnemoBaHue — HYKIIEMHOBBIX  KHUCJOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPraHU3MOBY.

Tema 5. CTpoeHue 1 pyHKIMHU KJICTKH

Tunbel KJIETOK: JyKapuoTHYEeCKass U mpokapuorudeckas. CTpyKTypHO-
(G yHKIIMOHAIbHBIE 00pa30BaHUS KIETKH.



CrtpoeHue npokapruoTuueckon kietku. Kinerounas crenka OakTepuii U apxeu.
Oco0eHHOCTH CTpoeHUsI TeTepoTpodHON U aBTOTPO(PHON MPOKAPHUOTHUECKHUX
KJIETOK. MeCTO U pojib IPOKapuoT B OMOLIEH03aX.

Crpoenne U (G YHKIIMOHUPOBAHUE YKapUOTUYECKON KJIETKU.
[Inazmatnyeckas wmemOpana (mnazmanemma). CrTpykrypa MiIa3MaTU4yecKoOn
MeMOpaHbl. TpaHCHIOPT BEIIECTB Yepe3 MIa3MAaTUYECKYyI0 MeMOpaHy: MacCUBHBIN
(muddysus, obneru€nnas auddy3usi), aKTUBHBIA (TIEPBUYHBIA W BTOPUYHBIN
akTUBHBIA TpaHcrnopT). Ilomynponuriaemocts MemOpaHbl. PabGorta Harpuii-
KaJMEeBOro Hacoca. DHJOLMTO3: MUHOLUTO3, (aronuto3. Dk301uTo3. Kierounas
creHka. CTpykTypa u QYHKIHMH KJIETOYHOU CTEHKH pacTEHUM, rpuOOB.

Huronnazma. [uto3zons. [lutockener. JIBuxkeHune nuromiazMbl. OpraHouabl
kiaeTku. OpHOMeMOpaHHBIE OpraHOWMIBl KIJIETKU: SHIAOIIa3MaTHYecKas CeTb
(BIIC), anmapat T'onblku, JTU30COMBI, UX CTpoeHHE U (GYHKUUU. B3aumocBs3b
OJTHOMEMOpPaHHBIX OPraHoHAOB KieTKH. CTpOoeHHE TPaHyISIPHOTO PETUKYIyMa.
Mexanusm nanpasnenus 6enxos ¢ IIIC. Cunrte3 pacTBOpuUMbIX OenkoB. CuUHTE3
KJIIETOYHbIX ~ MeMOpaH. [maakuid  (arpaHyisIpHbBIA)  SHIOIUIA3MATHYECKUI
petukynym. CekperopHas pyHkius anmnapara ['onbmxu. Moougurkayusa 6enkos 6
annapame [onvoocu. Copmuposka 6enxkos 6 annapame [ onvoxcu. Tpancnopt
BEILIECTB B KJIeTKE. Bakyonu pacturenbHbIX KieTOK. Kinerounsiit cok. Typrop.

[TonyaBTOHOMHBIE =~ OpraHOMABI  KJIETKU:  MUTOXOHAPUH,  IJIACTH[BL
Ipoucxoorcoenue mumoxonopuit u naacmud. Cumouozenes (K.C. Mepesckosckuii,
JI. Mapzeynuc). CtpoeHne U (QyHKUMH MHUTOXOHApUN W miactun. IlepBuunsle,
BTOPUYHBIE W CIIOKHbIE  TUIACTUABI  (POTOCHUHTE3UPYIOUIMX  DYKapHOT.
XJIOpPOIUIACTHI, XPOMOILIACTHI, JIEUKOIIACTHI BBICIIUX PACTCHUH.

HememOpannbie opranounnbl kieTku CTpoeHue M (YHKIIUH HEMEMOpPaHHBIX
OpraHOMI0B KJICTKH. Pu6ocomel. IIpomesxcymounvie Gunamenmeoi.
MuxkpodunameHTsl. Axkmunogvle Mukpoghuiamenmol. MBIIEUHBIE  KIIETKU.
Axmunogvlie KOMNOHeHmbl HemblueyHblx Kiemok. Mukporpyoouku. Knetounsiii
neHtp. CrpoeHue U JBWKEHUE JKTYTUKOB U pecHUYEK. MHUKPOTPyOOUKH
nuTorasmel. LlenTpuons. benku, accoyuuposanHvle ¢ MUKpo@uUIaMeHMAamu U
muxpompyboukamu. MomopHnvle benxu.

Anpo. O6omouka sapa, XpOMaTHH, KapUOIUIa3Ma, SAPBINIKU, UX CTPOCHUE U
¢yakuuu. SnepHblii OenkoBbli Marpukc. IIpocTpaHCTBEHHOE pacmooKEHUE
XpOMOCOM B HHTephazHOM siape. Iyxpomamun u cemepoxpomamun. benku
XpOMaThUHa — TUCTOHBL. /JuHamuxa s0epHou o6onouku 6 mumosze. Aoepubiil
Mmpancnopm.

Krnerounsle BkmoueHusi. CpaBHHUTENbHAS XapaKTEPUCTHKA KJIETOK 3YKAPUOT
(pacTUTENbHOM, Y)KUBOTHOM, TPUOHOM).

JlemoHcTpanumn



[Toprpersrl: K.C. MepexkoBckuii, JI. Maprynuc.

Tabmuubr n cxembl: «CTpoeHHE B3YKapHUOTHUECKOM KieTkn», «CTpoeHue
KUBOTHOM  KJIeTKW», «CTpoeHne  pacTuTenbHOM — KIeTKm»,  «CTpoeHue
MUTOXOHAPUN», «Anpo», «CTpoeHUE NPOKAPUOTHIECKON KIIETKU.

OOopynoBaHue: CBETOBOM MMKPOCKOI, MHKPOIpPENaparbl PAacTUTENbHbIX,
KUBOTHBIX KJIETOK, MUKpONpenapaThl 0aKTepHabHbIX KIETOK.

JlaGopaTtopnas paGora «l3yuyeHne CTpOEHUS KIETOK  Pa3IMYHbBIX
OpPraHU3MOBY.

IMpakTnueckas padora «/3yuenne cBOWCTB KJICTOYHOU MEMOPAHBI.

JlabopaTopnas padora «JVccienoBaHue Iia3mMolid3a W JAEMiIa3Molid3a B
PACTUTENIbHBIX KIETKAX.

IIpakTnueckas  padora  «/3ydyeHne  ABMKEHUS  LUTOIUIAa3Mbl B
PACTUTEIBHBIX KIETKAX).

Tema 6. O0MeH BewlecTB U NPpeBpallieHHE YJHEPIrUU B KIEeTKe

AcCCUMMIIALINS U AUCCUMUIISIIIUS — JIBE CTOPOHBI MeTabomm3ma. Tumnsl oOMeHa
BEIIECTB: aBTOTPO(HBIA M TeTEpOTPOdHBIN. YdacThe KHUCIOpPoJa B OOMEHHBIX
mpoueccax. OJHepreTuueckoe ooOecrnedueHue KieTku: npeBpamienne ATD B
OoOMeHHBIX mporeccax. @DOepMEHTATUBHBIA XapakTep peakuuid KIETOYHOIro
Metabonuzma. DepMeHThI, HUX CTPOCHHE, CBOMCTBA W MEXAaHU3M JICUCTBUSI.
Kodepmentsl. OTnnuust GepMEHTOB OT HEOPraHWYECKUX KaTaau3aTopoB. bemku-
aKTUBATOPbl M OENKU-UHTHOUTOpPBI. 3aBUCUMOCTh CKOPOCTH (DEpMEHTATUBHBIX
peaxiuii OT pa3InYHbIX (DAKTOPOB.

IlepBuuHbBIA CHHTE3 OPraHWYECKUX BelecTB B KieTke. DorocuHTEs.
AHOKCcuceHHblll U OKcuceHHblll omocunmes y oaxmeputi. Ceemocoouparoujue
nueMeHmsl U NUCMeHmbvl peakyuoHHo20 yenmpa. Poib XJIOpomiacToB B MpoLEcce
dotocunTesa. CreroBas u TemHoBas (azbl. Pomoovixanue, Cs., Cs- u CAM-munwi
@pomocunmesa. IlponykTuBHOCTh (poTOoCcHMHTE3a. BnusHue paznuyHbiX (HaKTOPOB
Ha CKOpOCTh (poTocuHTE3a. 3HaUeHNE POTOCHHTE3A.

XEeMOCHHTES. Paznoobpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTpuuIUpyronme OakTepuu, Kene300aKTepuu, CepoOdaKTEpPUH, BOJAOPOIHbBIE
OakTepuu. 3HaYEHHUE XEMOCHUHTE3a.

AHa’poOHble opranu3Mbl. Buael Opoxxenus. I[IpoaykTel OpokeHHs M HX
WCIIOJIb30BAaHUE YEJIOBEKOM. AHA’pOOHBIE MHUKpPOOPraHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTUH M BO30YIUTEIIN OOJIE3HEH.

ABpoOHBIE OpraHU3MBbl. Oransl DHEPreTUYECKOro oOMeHa.
[ToaroroBuTeNnbHBIN 3TaMn. I THKOIN3 — OECKUCIOPOIHOE PACIICTICHUE TITFOKO3HI.

buonornueckoe okMCiIE€HUE, WK KIETOYHOE JibIXxaHue. Poinb MUTOXOHApPUI B
npoueccax ouonorudyeckoro okucienus. Lukmmueckue peakuuu. OKUCIUTETBHOE
dochopunupoBanue. Iuepeus memodOpanHo2o epadueHma npomonos. Cunme3s



ATD: paboma npomonnoi ATD-cunmaser. IlpeumyiiecTBa a’poOHOr0 MYTH
0oOMEHa BEIEeCTB Mepei aHadPOOHBIM. D(PPEKTUBHOCTH IHEPTETUIECKOTO OOMEHA.

JleMoOHCcTpanuu

[Toptpersr: [x. Ilpuctiou, K. A. Tumupsizes, C. H. Bunorpaackuii, B. A.
Onrensrapar, 11. Murtuenn, I'. A. 3aBap3uH.

Tabmuupl u cxembl: «DoToCHHTE3Y», «DHEPreTHUYeCKuii 0OMeH», «brocrunres
oenka», «Ctpoenue hepmeHTa», « XeMOCUHTESY.

O6opynoBaHue: CBETOBOW MHUKPOCKON, OOOPYIOBaHUE IJIi MPUTOTOBIEHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

Jlaboparopnass  padora «l/3ydyeHue  KaTaIUTUYECKOM  AKTUBHOCTH
dbepMeHTOB (Ha TpUMEpPe aMUJIa3bl WITH KaTaaasbl)y.

Jlaboparopnass paGora «UM3ydenne (¢epMEHTATUBHOTO paclICIUICHUS
NEPOKCHJIa BOAOPO/IA B PACTUTEIBHBIX U )KUBOTHBIX KJIETKAX).

JladopaTtopHas pabGora «CpaBHeHHME TmpomeccoB  (OTOCHMHTE3a W
XEMOCHHTE3a.

JlaGopaTopHas padora «CpaBHEHUE MTPOLIECCOB OPOKEHUS U ABIXAHUS.

Tema 7. Hacsencrpennast uHpopManus u peanu3anus €€ B KJIeTKe

Peakiiuu matpuuHoro cutes3a. [IpHHIUIT KOMIUJIEMEHTAPHOCTH B PEaKIUAX
MaTpUYHOrO CHHTEe3a. Peanusaius HaciencTBeHHOM nH@opmanuu. ['eHeTnueckuit
KOJI, ero csoucrBa. TpaHckpunuus — wmarpuuHbld cuHte3 PHK. [lpuHummne
TPAHCKPUIIIIMU: KOMIUIEMEHTAPHOCTh, AHTUIAPAUICIbHOCTh, aCUMMETPUYHOCTb.
Cospesanue mampuunvix PHK 6 sayxapuomuueckou kiemxe. Hexooupyrowue PHK.

Tpaucnsus u e€ stanbl. Yuactue TpancnoptHbix PHK B OnocunTese 6emnka.
VYcnoBus OuocuHTe3a Oenka. KomupoBanwe amuuokucior. Pons pubocom B
OunocuHTe3e Oenka.

Cospemennvie npeocmasienus o cmpoenuu 2enog. OpraHuzalus reHoma y
MPOKAPUOT U IYKApHUOT. Peryinsius akTUBHOCTH T'€HOB Yy MpOKapuor. ['mmoresa
ornepona (®. XKako0, XK. Mano). MorexynsapHvle MexaHuzmvl IKCNPECCul 2eH08
aykapuom. Ponb xpomamuna 6 pezynsayuu pabomsi 2enog. Perynsius oOMEHHBIX
IIPOLIECCOB B KiIeTKe. KiieTouHbI romMeocTas.

Bupycsl — HeksieTouHble (OPMBI KU3HU U O0JUTaTHBIE Napa3uThl. CTpoeHue
MPOCTBIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. /KuzHeHHbI YUK
JIHK-cooepocawux supycos, PHK-cooepaxcawux eupycos, obaxmepuogpaos.
Obpamuas mpaHcKpunyus, peeepmasd, unmezpasa.

BupycHbie 3a0oneBanusi 4yenoBeka, *KUBOTHbBIX, pacTeHuil. CIIN]/, COVID-
19, counanbHble 1 MEIUIIMHCKUE TTPOOJIEMBI.

buoungopmamura: unmezpayusi u anamuz b6oarvuux maccusos («bigdatar)
CMpPYKMYpHbuIX buono2udyeckux dannvix. Hanomexunonozuu 6 buonozuu u meouyuHe.
Ipoepammupyemvie hynxyuu denxos. Cnocobsbl 00CmasKu 1eKkapcms.



JdeMoHCcTpanumn

IToptpetsr: H. K. Konbios, /1. 1. UBanoBCKHiA.

Tabmuubl 1 cxeMbl: «buocunTe3 Oenka», «l'enernueckuit koay, «Bupycsy,
«bakrepuodaru.

IIpakTuyeckas padora «Co31aHue MOJENIN BUPYCay.

Tema 8. JKu3HeHHBII UK KIETKH

Knerounsiii 1muki, ero mnepuoabl W peryinsuus. Wutepdaza u MUTO3.
Oco0eHHOCTH TPOIECCOB, MpoTeKarolmux B uHTepdase. IloaroroBka KIEeTKU K
nenenuto.  IlpecuHrerndeckuidi  (MOCTMUTOTHUYECKHI), CUHTETHYECKHU U
MOCTCUHTETUYECKHUM (MMPEMUTOTHUECKUI ) EprUoabl UHTEP(a3bl.

Marpuunbii cunre3 JJHK — perumkanumsa. I[lpunnunsr pernmmkanun JIHK:
KOMILJIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBIA  CHHTE3, AHTUNAPAJUICIIBHOCTD.
Mexanusm perukanun JJTHK. Xpomocombl. Ctpoenue xpomocom. Temomepsl u
TeIoMepa3a. XPOMOCOMHBIM Ha0Op KIETKM — KapHOTUI. JIUIUIOMAHBIN W
rariouAHbld  HabOpbl  XpoMocoM. ['omonoruunsie xpomMocombl. [lonoBbie
XPOMOCOMBI.

Henenne xnetkn — wmuto3. CTaguum MUTO3a U TMPOUCXOASIINE B HUX
npoueccol. Tunbl muto3a. KapnoknHes u 1murTokuHe3. buonmornueckoe 3HauYeHUE
MUTO3a.

Perynsiiuss MUTOTHYECKOrO IMKIJA KJIETKU. [Iporpammmupyemasi KieTO4Has
ruoesb — anomnTos.

Krnerounoe siapo, xpomocoMmbl, (DyHKIMOHANIbHAas TeHOMHKA. Mexanuzmol
npoaughepayuu, ouppepenyuposxku, cmapenus u eudenu xiemox. «l{ugposas
Kemka» — ououngopmamuyeckue mooeiu QyHKYUoHUpOBAHUsL KIeMKU.

JlemoHcTpanun

TaOmuipl 1 cxembl: «OKU3HEHHBIM LMK KIETKH», «Murtos», «CTpoeHue
xpomocom», «Permkanus [JTHK».

O6opynoBaHue: CBETOBOM MUKPOCKOII, MUKpoTpenaparsl: «MHUTO3 B KIIETKax
KOPEIIKa JTyKay.

JlaboparopHas padora «3yuenue XpOMOCOM  Ha  TOTOBBIX
MHUKPOIIpEnapaTax».

JlaGopaTopHas padora «HabGnroneHue MUTO3a B KJIETKaX KOHUMKA KOpelIka
JyKa (Ha TOTOBBIX MUKPOITpENapaTax).

Tema 9. CTpoeHue n pyHKIMHA OPraHU3M OB

buonorunueckoe pazHooOpazue OpPraHu3MOB. OHOKJIETOUHBIE,
KOJIOHHAJIbHbIE, MHOTOKJIETOYHBIE OPraHU3MBI.

OCOOCHHOCTH ~ CTPOCHUST M KUBHEACATEIBHOCTH  OJHOKJIETOYHBIX
opranu3moB. baktepum, apxed, OJHOKJIETOUHbIC TpPUOBI, OJHOKJIETOYHBIE
BOJOPOCIIH, APYrUe MpOoTUCThL. KONOHManbHbIE OPraHU3MBbl.



B3anMoOCBs3b 4acTeili MHOTOKIETOYHOTO OpraHu3ma. TKaHHW, OpraHbl U
cucTeMBI opraHoB. OpraHnsm Kak e1rHoe nenoe. I'omeocras.

Tkanm pactenuil. Tunbel pacTUTENBHBIX TKaHEl: oOpa3oBaTelbHas,
IOKPOBHAsl, IPOBOAsAIIAs, OCHOBHas, MexaHuyeckas. OCOOEHHOCTH CTpPOCHMS,
(YHKUUN U pacroIOXKEeHUsl TKAaHEW B OpraHax pacTeHHil.

TkaHM XKUBOTHBIX M YEJIOBEKA. TWUIbI )KMBOTHBIX TKAHEW: SMUTEIUAJIbHAS,
COCAMHUTENbHAs, MbIllIeyHas, HepBHas. OCOOCHHOCTH CTpPOEHHUs, (QYHKUUNA WU
PaCIONIOKEHHS TKAHEN B OpraHax KUBOTHBIX M YEJIOBEKA.

Opransl. BereraTuBHblE W Te€HEpaTUBHbIE OpraHbl pacteHud. Opranbl U
CHUCTEMBI OPTraHOB KMBOTHBIX U 4enoBeKa. OYHKIIMK OPraHOB U CUCTEM OPraHOB.

Onopa Tena opranusmoB. Kapkac pacteHuil. CkeneTrbl OJHOKJIETOUHBIX WU
MHOI'OKJIETOYHBIX >KMBOTHbIX. HapyxHblil n BHyTpeHHUi ckener. CTpoeHue u
THUIIBI COEAUHEHUS KOCTEN.

JIBrokeHue  OpraHm3MoB.  [IBMOKEHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amME0OUTHOE, KTYTUKOBOE, PECHHYHOE. J[BM)KEHHME MHOTOKJIETOYHBIX PACTECHUM:
TPONIM3MBI WM HACTUU. J[BMKEHHE MHOIOKJIIETOYHBIX >KMUBOTHBIX W YEJIOBEKA!
MbllIeuHas cucrema. Peduiekc. CkeneTHble MBIIIIBI U UX padoTa.

Ilutanne opranusmoB. lloryomenue BOABI, YIVIEKUCIOIO Trasa U
MHHEPAIBHBIX BELIECTB pacTeHUsMH. lIuTaHne >KMBOTHBIX. BHyTpHmonoctHoe u
BHYTPUKJIETOYHOE TNuuieBapeHue. [IuTaHue MO3BOHOYHBIX >KUBOTHBIX. OTaenbl
NUIIEBAPUTENBLHOrO Tpakra. [IlumeBapurenpHble xene3bl. lIumeBapurenbHas
CUCTEMA YEeIIOBEKA.

Jpixanue opranu3MoB. J[pixanue pactenuil. Jprxanue >kuBoTHbIX. b dy3us
ra3oB 4epe3 NOBEPXHOCTh KIIeTKU. KoxkHOe npixaHue. [[prxarenbHas MOBEPXHOCTb.
XKabepHoe u nérounoe apixanue. JlpixaHne MO3BOHOYHBIX KHUBOTHBIX M YEJIOBEKA.
OBOJIIOIIMOHHOE ~ YCIIO)KHEHUE CTPOCHUS JIEFKUX IMO03BOHOYHBIX IKHUBOTHBIX.
JIpixaTenpHass cucTEMa 4YenoBEeKa. MeXaHW3M BEHTWISLMMU JIETKUX y NTHI U
MJIeKonuTaromuX. Perymsmus apixanus. JlpixareabHble 00BEMBI.

TpancnopT BEmIECTB y OpPraHu3MoB. TpaHCIOPTHBIE CHCTEMBI PACTEHUMU.
Tpancnopr BemecTB y KUBOTHbIX. KpoBeHocHass cucrtemMa u €€ OpraHsl.
KpoBeHocHass cucTeMa TIO3BOHOYHBIX JKMBOTHBIX M uenoBeka. Cepaue,
KPOBEHOCHBIE cOCylbl M KpoBb. Kpyru KpoBooOpamieHus. IBOJIOLHOHHBIE
YCIIO)KHEHUSI CTPOCHUSI KPOBEHOCHOM CHCTEMbl NTO3BOHOYHBIX JKMBOTHBIX. Pabora
cepana v e€ peryisaius.

Brinenenne y opranu3moB. Beigenenue y pacreHuid. Bbinenenwe y
KUBOTHbIX. CokpaTuTenbHble Bakyonu. OpraHbel BblaeiaeHUs. DPuabTpanus,
CeKpelusi 1 00paTHOE BCACBIBAHME KaK MEXaHU3Mbl PaOOThl OPraHOB BbIJCICHHUS.
CBs3b MOJIOCTH TEJIa ¢ KPOBEHOCHOW M BBIJEIUTEIBLHON cucTeMaMu. Briaenenue y



MO3BOHOYHBIX JKMBOTHBIX W 4YenoBeka. [louku. CtpoeHue u GyHKIHOHUPOBAHUE
HeppoHa. OOpa3oBaHKE MOYH Y YEJIOBEKA.

3amura y OpraHu3MOB. 3alllUTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropsl
OakTepuil M LUCTHl NPOCTEUIIMX. 3allluTa y MHOTOKJIETOUYHBIX PACTEHUH.
Kyrukyna. CpencrBa macCUBHOM M XUMHYECKOU 3alUThI. OUTOHIUIBI.

3ammTa y MHOTOKJIETOYHBIX JXUBOTHBIX. [IOKpOBBI M HMX IPOU3BOJHBIE.
3amura opranu3ma ot Oone3Hedl. UMMyHHas cucrema udenoBeka. KiueTouHblil u
TYMOpPAJIbHBIA MUMMYHHUTET. BpoXIEHHBIH M NpUOOpeTEHHBIN creuuduueckuit
UMMYHHUTET. Teopusi KIOHaIbHO-CeNeKTUBHOro ummynurera (I DOpmux, @. M.
bepner, C. Tonerasa). BocnanuTenbHble OTBETHI OPraHU3MOB. Poiib BpOxKIAEHHOTO
MMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHU.

Pazgpaxxumocts u  perymauus y  opraHu3MoB. Pazgpaxumocts  y
OIHOKJIETOYHBIX OpraHu3mMoB. Takcucel. Pa3apaxumocTb U perysinus y
pacteHui. PocTOBBIE BElIECTBA U MX 3HAUYCHUE.

HepBHast cuctema u peduekTopHas peryisiusi y >KMBOTHbIX. HepBHas
CUCTEMA U €€ OTHENbl. DBOJOLUUOHHOE YCIOKHEHUE CTPOEHUS HEPBHOM CUCTEMBI
y XUBOTHBIX. OTAENbI TOJIOBHOIO MO3ra MO3BOHOYHBIX >KMBOTHBIX. Pedexc u
peduiektopHas nyra. bezycioBHbie U ycia0BHbBIE pedIeKChI.

['ymOpanbHas peryysiius U dHAOKPHUHHAs CHCTEMa >KUBOTHBIX M YEJIOBEKA.
JKenespl SHAOKPMHHOW CHUCTEMBI M HX TOPMOHBL JleHCTBHE TOPMOHOB.
B3auMocCBsi3b HEpBHOW U DJHIOKPUHHOW cucTeM. [ 'unoranamo-runodusapHas
cucrema.

JlemoHcTpanun

IToprper: W. I1. I1aBnos.

Tabmuubr u cxembl: «OJHOKJIETOUHBIE BOJIOPOCIN», «MHOTOKIETOUHbIE
Bogopocan», «bakrepun», «lIpocreitmmey, «OpraHbl IIBETKOBBIX PACTEHUN,
«CucteMbl  OpraHoB TO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIX», «Tkanu pacrenuit», «KopHeBbie cuctemb», «CTpoeHHe CTEOII»,
«CTpoeHue JNHCTOBOW IUIACTUHKW», «TKaHM >KUBOTHBIX», «CKEIET 4YeIOBEKay,
«IInmeBapurenbHass cucrema», «KpoBeHocHass cucreMa», «J/lpIxarempHas
cucreMa», «HepBHags  cucrema», «Koxka», «Mplmednas  cucreMay,
«BblaenurenbHas CHCTEMa», «JHAOKPUHHAS CUCTEMa», «CTPOCHUE MBIIILbD,
«Mmmynuter»,  «KumeuHnonomoctHele», «CxemMa  NUTAaHUS  PACTEHUI,
«KpOBEHOCHBIE CHCTEMBI IIO3BOHOYHBIX JKMBOTHBIX», «CTpOEHHE TUIpPBI»,
«Ctpoenue minaHapun», «BHyTpeHHEe CTpPOCHHE HOXKIAEBOro udepBs», «HepBHas
cucreMa poiO», «HepBHas cucrema narymku», «HepBHas — cuctema
npecmbikaronuxcs»,  «HepBHas  cucrema  nTuny», «HepBHas — cucrema
MIIeKOnHUTaroumx», «HepBHas cucrema uenoBekay, «Pediekcy.



O6opynoBaHue: CBETOBOM MHUKPOCKOI, MUKpPOIpEnaparbl OJHOKIECTOYHBIX
OpraHU3MOB, MUKpOIpENapaTbl TKaHEW, PAKOBUHBI MOJUIIOCKOB, KOJUICKIIUH
HAaCEKOMBIX, UIJIOKOXKUX, KUBBIE AK3EMIUIAPHl KOMHATHBIX pAacTEHUM, repOapuu
pacTeHuil pa3HbIX OTIEIOB, BJIAXHBIE MPENapaTbl >KUBOTHBIX, CKEJIETHI
NO3BOHOYHBIX, KOJJIEKUIUH OECMO3BOHOYHBIX JKUBOTHBIX, CKEJIET YEeJOBEKa,
00opy/oBaHHE 71l JEMOHCTPAIIUU MOYBEHHOTO M BO3AYITHOTO TUTAHUS PACTCHHM,
paciieryieHus Kpaxmaia u 0elIKoB moj ieicTBueM (hepMEHTOB, 000OPYIOBaHUE NS
JIEMOHCTPALMH OIBITOB IO U3MEPEHUIO KUZHEHHOU EMKOCTH JIETKUX, MEXAHU3Ma
JbIXaTeIbHbBIX IBUKEHUN, MOJIETIN TOJIOBHOT'O MO3Ta Pa3IMYHbIX dKUBOTHBIX.

JlabGoparopHas padora «/3yueHue TKaHel pacTEHUI.

JlaGopaTopHas padora «/3yyeHue TKaHEH KUBOTHBIX).

JladopaTopHas padora «/3ydeHre OpraHoB IBETKOBOTO PACTEHHS.

Tema 10. PazmHokeHMe U pa3BUTHE OPTraHU3MOB

@opMbI pa3MHOXKEHUSI OPraHU3MOB: Oecrioynioe (BKJIOYas BErE€TaTUBHOE) U
nosioBoe. Buael  Oecronoro  pa3MHOXKEHUS:  MOYKOBaHUE,  CIOPYJIALIMS,
(dparmeHTanys, KIOHUPOBAHHE.

ITonoBoe pasmuoxxeHue. IlonoBeie kneTku, win ramersl. Menos. Craguu
Mmeio3a. [ToBenenue xpomocom B Meriosze. Kpoccunrosep. buonorudeckuili cMbIca
M€03a M TMOJIOBOrO mporecca. Melo3 W €ro MecTo B JKA3HEHHOM IUKIIE
OpraHU3MOB.

[IpenzapoasiieBoe pazButue. I'ameTorenes y :kMBOTHBIX. [l0n0BBIE KeEne3bl.
OOpazoBaHue U pa3BUTHE MOJIOBBIX KiIeTOK. CriepmaToreHe3 u oorenes. CtpoeHue
MOJIOBBIX KJIETOK.

OmnonoTBOpeHrne W AMOpPHOHATBHOE pa3BUTHE JKUBOTHBIX. CrocoObl
OILTOIOTBOPEHMS: HApYKHOE, BHyTpeHHee. [lapreHorenes.

NuauBuayaibHOE pa3BUTHE OPraHU3MOB (OHTOreHe3). OMOPHOIOTHs — HayKa
O Pa3BUTHH OPraHu3MOB. Mopghozene3 — 00Ha u3 2nasHuIx npoorem dIMOPUOIO2UU.
Konyenyus mopgoecenos u moodenu mopgoeenesa. Cragum >MOpHOreHes3a
KUBOTHBIX (Ha mnpumepe Jarymku). [poOnenue. Tumbl  apoOsieHHS.
Jlemepmunuposannoe u HedepmuHupoéannoe Opoobnenue. bnacmyna, munsi
onacmyn. OcoOEHHOCTH APOOJICHUS MIIEKOMUTAIOMUX. 3apOAbIIIEBbIE JUCTKU
(racTpymsinusi). 3aKiazKka OpraHoB M TKaHEH U3 3apOJBIIIEBBIX JIUCTKOB. B3anmHoe
BIUSHUE YacTel pPa3BUBAIOIIETOCA 3apojibllia (dIMOpPUOHATbHAS HWHIYKIUA).
3akimagka T[UIAHAa CTPOEHUSI JKMBOTHOTO KaK pe3yJibTaT HUEpPapXUUECKUX
B3aMMOJICHCTBUI TE€HOB. BiusHue Ha >MOpPHMOHAILHOE pa3BUTHE Pa3IUUYHBIX
(aKTOpPOB OKPY’KaIOLIEH CPEIBI.

Poct u passutrue xuBOTHbIX. [locTamMOpuoHanbHblii nepuon. Ilpsmoe u
Henpsimoe pasButhe. Pa3zButue ¢ Meramoppo3oM y OECHO3BOHOUHBIX H
MO3BOHOYHBIX KUBOTHBIX. buojlornueckoe 3Haye€HHUE MPSMOrO U HEMPSIMOIo



pa3BUTHS, UX PACIPOCTpaHEHUE B Mpupoiae. Tumbl pocta KUBOTHBIX. DakTOphI
PETYJSIIUK POCTA )KUBOTHBIX M ueoBeka. CTaauu moCTIMOPUOHATILHOTO Pa3BUTHS
y JKUBOTHBIX U 4eJioBeKa. [leprnoasl oHTOreHe3a yenoBeka. CTapeHne U CMEPTh Kak
OMOJIOTMYECKUE MPOIECCHI.

Pa3smHoxxeHue u pazButue pacteHuil. I'ameropur u cnopodut. Meiio3 B
KU3HEHHOM TIMKJe pactenuit. OOpa3oBaHwe crmop B TIpolecce Meiio3sa.
I'ametorenes y pacreHuid. OIJIOJAOTBOPEHUE W PA3BUTHE PACTUTEIBHBIX
opranu3MoB. J[BoilHOE OIJIOJOTBOPEHUE Y IBETKOBBIX pacTeHuil. OOpa3oBaHue u
pa3BUTHE CEMEHH.

MexaHu3MBbl pEeryisiliii OHTOT€HE3a Y PACTEHUM U )KUBOTHBIX.

JleMoHCcTpanuu

[Toptpersr: C. I'. HaBamun, X. [HIneman.

Tabmuupl 1 cxembl: «BereraruBHoe pa3sMHOkeHUE», «Tumbl Oecrmoaoro
pa3sMHOXEHUS», «Pa3MHOXEHME XJIaMHUIOMOHAAbl», «Pa3MHOXEHHE 3SBIIICHBDY,
«Pa3MHOXeHUEe TUAPbD, «Meho3», «XpomocoMbl», «I'amerorenes», «CtpoeHue
SMIEKJIETKU U crepMmaro3ouga», «OCHOBHBIE CTaiuM OHTOreHesza», «llpsmoe u
HENpsAMOE pa3BuUTHE», «Pa3BUTHE MaUCKOro »xyka», «Pa3zButme capaHum»,
«Pa3Butne JATYmKn», «JlBOWHOE OIUIOJIOTBOPEHUE Y IIBETKOBBIX PACTCHUI,
«CTpoeHne ceMsaH OJHOMOJIBHBIX U ABYIOJBHBIX pAaCTEHUI», «KU3HEHHBIN UK
MOpPCKOM  KamycThl», <«OKW3HEHHBIM IUKI MXa», <COKH3HEHHBIM UK
MarnopOTHUKAY, «JKW3HEHHBIN LUK COCHBD».

O06opynoBaHue: CBETOBOM MHKPOCKOIN, MHUKpPOIIpENapaThl SHUIEKICTOK |
CIIEpMATO30MI0B, MOJIEIb «L MK pa3BUTHSA JIATYIIKI.

JlaboparopHasi padora «l3ydeHue CTpOEHHUS TMOJIOBBIX KJIETOK HAa FOTOBBIX
MHKpOIpenaparax».

IIpakTnueckass padora «BbIsIBIEHME NPU3HAKOB CXOJCTBA 3apOJbIIIEH
IMO3BOHOYHBIX JKMBOTHBIX).

JladopaTtopHas paGora «CTpoeHHE OpPraHoB pPAa3MHOXKEHUS BBICIIHX
pacTeHUn».

Tema 11. I'eHeTuka — Hayka 0 HaCJEACTBEHHOCTH M H3MEHYUBOCTH
OpPraHu3MoB

Hctopusi CTaHOBJIEHHMS M pa3BUTHS TE€HETUKM Kak Hayku. Paboter I
Menpnens, I'. ne @pusa, T. Moprana. Posib 0T€e4eCTBEHHBIX YYEHBIX B Pa3BUTHU
renetuku. Padoter H. K. Konbnosa, H. 1. Basunosa, A. H. benosepckoro, I'. /1.
Kapnieuenko, 0. A. ®ununuenko, H. B. Tumodgeesa-PecoBckoro.

OCHOBHBIE T€HETUUYECKHE TTOHITUSA U CUMBOJIBIL. ['OMOJIOTMYHBIE XPOMOCOMBI,
aJUICNIbHBIE TE€HBI, AJIbTCPHATUBHBIC MNPU3HAKH, JOMHUHAHTHBIA W PELIECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TE€TEPO3UT0Ta, YUCTAs TUHUSA, THOPHUIbI, TEHOTHUII, (PEHOTHII.



OcCHOBHBIE ~ METOJbl ~ T€HETUKH:  THOPUIOIOTUYECKHUM,  IMTOJIOTMYECKUH,
MOJIEKYJIIPHO-TEHETUYECKU .

JleMoOHCcTpanuu

[Toptpersr: I'. Mengens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. 1.
Basunos, A. H. benoszepckuii, I'. [I. Kapneuenko, FO. A. ®umunuenko, H. B.
TumodeeB-PecoBckuii.

TaOmuier u cxembl: «MeTobl TeHETUKNY», «CXEeMbI CKPEITUBAHU .

JlaGopaTtopHass padora «Jlpo3oduna Kak OOBEKT T'€HETUUYECKUX

UCCIIENOBAHUID.
Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBeiii 3akoH MeHgenss — 3akoH

eAnHOo00pa3usi THOPUIOB MepBoro nokonenus. [IpaBuno nomuaupoBanus. Bropoit
3aKk0OH MeHaenss — 3aKOH pAaclIeIUIeHWs NPHU3HAKoB. LlUTolormyeckre OCHOBBI
MOHOTHOPUJIHOTO CKpEIIMBaHuUs. [ Mnmore3a YMCTOTHI FaMeT.

Ananuzupymoniee ckpemrBanue. [[poMexyTouHbI XapakTep HacleqOBaHMUs.
Pacmennenne npu3HakoB Py HEMOJIHOM JOMUHHUPOBAHUH.

Jurndpuanoe ckpemrBanue. TpeTuil 3akoH MeHenst — 3aKOH HE3aBUCUMOT O
HACJICIOBaHUsl  IIPU3HAKOB. [{uTonoruueckne  OCHOBBI  JUTHOPHUIHOTO
CKPEILIMBAHUSL.

CuerienHoe HacnenoBanue mpusHakoB. Padotsl T. Moprana. CruernseHHoe
HACJICIOBAaHUE T'€HOB, HAPYUICHUE CLEIUICHUS MEXAYy TIeHaMu. XPOMOCOMHas
TEOPUsI HACJIEACTBEHHOCTH.

['enerrka nosa. XpoMOCOMHBIN MEXaHHU3M OIPEAEIICHUS Moda. AyTOCOMBI U
IOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M TETEPOraMeTHBIM MOJ. | eHeTuyeckas
CTPYKTYpa IOJIOBBIX XpoMocoM. HaclienoBanne npu3HakoB, CUEIUICHHBIX C MOJIOM.

['enorun kak nenoctHas cucrema. [ImernoTponus — MHOKECTBEHHOE IEMCTBUE
reHa. MHOXECTBEHHbIM auienu3M. B3auMOJelcTBUE HEAJUICIbHBIX TE€HOB.
Kommnementapaocts. Onucras. [lomumepus.

['eHeTMUECKMI KOHTPOJIb Pa3BUTHUA PACTECHHI, >KMBOTHBIX U 4YEJIOBEKa, a
Takke (PU3NOIIOTUYECKUX TMPOIECCOB, TOBEACHUS W KOTHUTHBHBIX (DYHKITHM.
['eneTnueckue MexaHU3Mbl CUMOMOTeHe3a, MEXaHU3Mbl B3aUMOACHCTBUS «XO035UH
— TIapa3uT» U «XO3SIMH — MHUKPOOMOM». ['€HEeTHYeCKHE acCleKThl KOHTPOJs U
M3MEHEHHUS HACJIEACTBEHHON MH(POPMAIIMH B TMTOKOJIEHUSIX KJIETOK U OPraHU3MOB.

JlemoHcTpanuun

IToprpersr: I'. Mennens, T. Mopras.

Tabmuier u cxembl: «IlepBbiii 1 BTOpo 3aKoHBI Menaens», « TpeTuil 3akoH
Mengens», «AHAUM3UAPYIOIIEE CKpelnBaHue», «HemomHoe AOMUHHpPOBAHUEY,
«CuerieHHOe HacjedoBaHWE NPU3HAKOB Yy JApo3oduibly, «l'eHeThka moay,



«Kapunotun 4enmoBeka», «Kapuorun gpozodunsy, «Kapuorunm nTHIB,
«MHOXECTBEHHBIN aJUIEIIN3M», «B3anMOIECTBUE T€HOBY.

OOopynoBanue: MoOJEAb ISl JIEMOHCTPAllMM 3aKOHOB  €IWHO00pa3us
rUOpUJIOB TIEPBOTO TIOKOJIGHHUS ¢ PACHICNJICHUS MPU3HAKOB, MOJETh JUIs
JEMOHCTpAIlMA 3aKOHA HE3aBHUCUMOIO HACJIEIOBaHUS TPU3HAKOB, MOJAENIb JJIs
JEMOHCTPAlMH CLEIUICHHOI'0 HACJIEJOBaHMs MPU3HAKOB, CBETOBOM MUKPOCKOIL,
MUKponpemnapart: «po3odunar.

IIpakTnueckas paGora «l3ydyeHue pe3yabTaTOB MOHOTHOPUIHOTO
CKpEIIMBAHUS Y IPO30(PIIIBD).

IIpakTnueckas  padora  «M3ydeHue  pe3ysibTaroB  JUTHOPUIIHOTO
CKPEILMBaHUS Y IPO30(DUITBD».

Tema 13. 3akoHOMepPHOCTH U3MEHYHMBOCTH

B3aumopelictBue reHoTHNa U cpeiabl npu  (popMupoBaHuu ¢GEeHOTHIIA.
N3meHunBOCTh TTpU3HAKOB. KaueCTBEHHBIE W KOJIMYECTBEHHBIE MPU3HAKHA. BUabI
M3MEHUYMBOCTU: HEHACJICICTBEHHAS! U HACJIEACTBEHHAsI.

MomudukannonHas HU3MEHYUBOCTh. Ponmb cpeasl B (popMuUpoOBaHHH
MOAU(PUKAIMOHHON M3MeHunBocTH. HopMa peakiuu npusHaka. BapuanuoHHBIN
psn u BapuanuonHas kpuBas (B. Horanncen). CpoiicTBa Moau(UKAIIMOHHON
W3MEHYUBOCTH.

I'enoTunuyeckas M3MEHUYMBOCTh. CBONMCTBA T€HOTUITMYECKON M3MEHUYMBOCTH.
Buapl reHOTUIIMYECKON M3MEHYMBOCTH: KOMOMHATHUBHAS, MyTallHOHHASI.

KomOuHaTnBHAs W3MEHYHMBOCTH. Meio03 M TIOJIOBOM TIpollecC — OCHOBa
KOMOWHATUBHON M3MEHYNBOCTHU. POJIb KOMOMHATHBHON M3MEHUYUBOCTH B CO3IAHUHU
T€HETUYECKOro pa3Hoo0pasus B Mpejesiax OJHOro BHUja.

MyrauroHHass HM3MEHYMBOCTb. BHAbl MyTalWil: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  WHAYIMPOBAHHBIE MYyTauMu. SnaepHble U
nUToriazMaTuyeckue myrauu. CoMaTHYecKUe U TMOoJIoBble MyTauuu. [IpuyunHb
BO3HUKHOBEHUs MyTauuii. MyTareHbl W WX BIHASHAE HAa OpPraHU3MBL.
3aKOHOMEPHOCTH MYTAIIMOHHOI'O Tpolecca. 3aKOH TOMOJIOTMYECKHUX PIJI0B B
HacienctseHHord u3MeHunBocTH (H.W. BaBuiio). BHesinepHas M3MEHUYHMBOCTH U
HACJICJICTBEHHOCTb.

dnueenemuxa U INUSEHOMUKA, POJb  INUSEHEMUYECKUX (HaKkmopos &
HACIe008aHUU U USMEHYUBOCMU (DEHOMUNUUECKUX NPUSHAKOS Y OP2AHUZMO8.

JlemoHcTpanuun

[loprpersr: I'. ne @pu3s, B. Uoranncen, H. Y. BaBunos.

Tabmuupl w  cxembl: «Buapl w3MeHUHMBOCTHY, «MoaudukanuoHHas
U3MCHUYHMBOCTD), «KoMOuHaTnBHAA W3MCHUYHMBOCTDY, «Meiio3y,
«OmnogorBopeHue», «I'enernueckue 3a00eBaHUS YeI0BEKa», « BUAbI MyTaIuii.



O6opynoBaHue: *UBbIE M repOapHble K3eMIUIIPhl KOMHATHBIX PACTEHH,
pucyHkH (potorpadun) >KUBOTHBIX C Pa3IMYHBIMU BUJIAMU U3MEHUYUBOCTH.

JlaboparopHas padora «HccnenoBanue 3aKOHOMEPHOCTEU
MOIU(PUKAIMOHHON W3MEHYMBOCTH. llocTpoeHue BapuUallMOHHOTO psia U
BapUALlMOHHON KPUBO.

IIpakTnueckas padora «Myramuu y J1po3oduiasl  (HA TOTOBBIX
MUKpOMpernapaTax).

Tema 14. I'eneTnka 4esoBeKa

Kapuorun denoBeka. MexyHapoaHas MporpaMma HCCIIEIOBaHUS T€HOMa
yernoBeka.  MeTonpl  HM3ydeHUsT TEHETHMKH  4YEJIOBEKa:  I'EHEaJOrM4yecKHi,
OIM3HEIOBBIN, LIUTOT€HETUYECKU, MOMYJISIUOHHO-CTATU CTUYECKU U,
MOJIEKYJIIPHO-TEHETUYECKUM. CoBpeMeHHOE ONpeeJICHUE TrE€HOTHUIA!
MOJIHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCJE C MOMOUIBIO
[M1IP-ananu3a. HacnencrBeHHble 3a00JIeBaHUs YenoBeKa. [ €HHbIE 1 XpPOMOCOMHBIE
0oJie3HM 4YenoBeKa. bolle3HM C  HaCENCTBEHHOM IMPEeapaciioioKeHHOCTHIO.
3HaueHrue MEAUIMHCKON T€HETUKHU B MPEIOTBPAIICHUU U JICYEHUU T€HETHYECKUX
3a005IeBaHUI 4YenoBeka. MeauKo-reHeTuyeckoe KOHCYJbThupoBaHue. CTBOJIOBbIE
KJIeTKU. [[OHATHE «TE€HETUYECKOro rpy3a». DTUYECKHE aClEKThl MCCIICIOBAHUI B
00JacTH peJaKTUPOBAHUS FEHOMA U CTBOJIOBBIX KJIETOK.

['enernueckue ¢akTOpbl TOBBIICHHOW YYBCTBUTEIBHOCTH YEJOBEKa K
($u3MUECKOMY M XUMHUUYECKOMY 3arpsi3HEHUIO OKpYXarolen cpenabl. I 'enernyeckas
IIPEAPACIIOI0KEHHOCTh YEJI0BEKA K NATOJIOTHSIM.

JlemoHcTpanun

Tabmuupl 1 cxembl: «KapuoTun uenoBeka», «MeToabl U3y4eHUS] TCHETUKU
yenoBekay, «I eHeTnyeckue 3a001eBaHUS YETOBEKAY.

IIpakTuyeckas padora «CoCTaBJIEHHE U aHAIU3 POJOCIOBHOMN.

Tema 15. Cenexkuusi opraHn3mMoB

JlomecTukanus W cenekuus. 3apoKJICHUE CEJIeKUWH W JOMECTHKALUU.
VYuyenue H. W. BaBunoBa o lleHTpax npOUCXOXKIEHUS U MHOr0o00Opas3us
KYJbTYPHBIX pacTeHU. Ponp celeknuy B CO3aHMM COPTOB PACTEHUU U IMOPOL
#uBOTHbIX. CopT, moOpoxa, IMTaMM. 3aKOH TOMOJIOTUYECKHX PSIOB B
HacleAcTBeHHOM wu3MmeHumBoctTH H. 1. BaBuioBa, ero 3HaueHue s
CEJIEKIIMOHHOM PaOOTHI.

Metonbl ceneKuoHHOM padoThl. MCKYyCCTBEHHBI OTOOp: MacCOBBIM H
VHINBU1yaJIbHBIH. JTarnsl KOMOMHAIIMOHHON CCJICKIINH. HcnbeiTanue
Opou3BOAUTENEH MO NOTOMCTBY. OTOOp MO TEHOTUIYy C IOMOLIBIO OLIEHKHU
(eHoTHMIa MOTOMCTBA U OTOOP IO Fr€HOTUNY ¢ Nomolbio aHanuza JIHK.

HckycCcTBeHHBIM ~ MyTareHe3 Kak  METOJ  CEJIeKUMOHHOW  paloThl.
PannanmoHHbIN M XMMUYECKUN MyTareHe3 Kak UCTOYHUK MYTallMN y KyJbTYPHBIX



¢opMm opranuzmoB. lcronb3oBaHHE TE€HOMHOIO PEJAaKTUPOBAHUS U METO/OB
pexomOuHaHTHBIX JIHK /U1 moydeHus: HCX0JHOTO MaTepuaa Jyisi CENEKIIUH.

[lonyuyenue MTOJIUILIIOUI0B. BryrpuBuaosas ruOpuan3alus.
brmuskoponcTBeHHOE  cKkpemmBaHue, wid  uHOpuAMHT.  HepoacTtBeHHOE
CKpeluBaHue, win ayropuauHr. ['erepo3uc u ero mpuuuHbl. Mcmosb3oBaHue
rerepo3uca B cenekiuu. Otmanénnas rubpuausanus. [Ipeogonenue Oecrutonus
MEXBUIOBBIX THOPUAOB. JlOCTHIKEHUSI CEJIEKITUU PACTEHUN U KUBOTHBIX. «3enéHast
DeoOYUAY.

CoxpaHeHue U U3y4YEeHHE T€HETUYECKUX PECYpCOB KYJIbTYPHBIX PacCTEHUU U
UX JUKAX  poAauded  JUIl  CO3MaHMsl  HOBBIX COPTOB W THOpPHUIOB
CEJIbCKOXO3AMCTBEHHBIX  KYIbTYp. HM3yuenue, coxpawenue u  ynpasieHue
2eHeMUYeCKUMU Pecypcamu CelbCKOXO3AUCMBEHHBIX U NPOMbBICIOBLIX HCUBOMHBIX
8 Yensax YIVUUeHUs CyujeCmayiomux u coO30anusi HO8blx NOpoo, JUHUL U KPOCCO8, 8
MOM yucie ¢ NpUMEHEeHUEeM COBPEMEHHbIX Memo008 HAYYHbIX UCCIe008aHUl,
nepeoosvix uoell U nepcneKmueHblX MmexHo102Ull.

JleMoHCcTpanuu

[loprpersr: H. W. Basunos, 1. B. Munuypun, I'. /[I. Kapneuenxo, II. IL
Jlykpsanenko, b. JI. Acraypos, H. Bopnoyr, /1. K. benses.

Tabmuibl 1 cxembl: «LIeHTpbl MPOUCXOKACHUS U MHOTOOOpa3usl KyJIbTYPHBIX
pacTeHuin», «3aKOH TOMOJIOTUYECKUX PSIOB B HACJIEACTBEHHOW H3MEHUYHUBOCTH,
«Metonpl cenexkuuny, «Otnanénnas ruopuauzamnusy», «MyrareHes.

JlaGopaTopHas padora «l3ydeHue cOpToB KYJIbTYpPHBIX PAaCTCHUN U MOPOJ
JOMAITHUX KUBOTHBIXY.

JlabGoparopHas padora «/3ydyeHrne METOI0B CEJEKIIUU PACTCHUI.

IIpakTuyeckas padora «lIpuBuBKa pacTeHUI.

Ikckypeusi «OCHOBHBIE METONBI M JOCTHXKEHHUSI CEJIIEKUMHU PACTEHHU U
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIIUIO, MJIEMEHHYIO bepmy,
COPTOWCTIBITATEIBHBIA y4aCTOK, B TEIUIMYHOE XO3SHUCTBO, B J1aOOpaTOPHUIO
arpOyHUBEPCUTETA UM HAYYHOTO LICHTPA)».

Tema 16. BuorexHo0rus 1 CHHTETHYECKAsA OMOJIOT U

OOBEKThI, MCHOJb3yeMble B OHMOTEXHOJOTUU, — KJIETOYHbIE U TKAHEBbIC
KYJbTYPHI, MUKPOOPTaHU3MBI, ux XapaKTEepUCTHKA. TpanurmonHas
OMOTEXHOJOrusA: XJEOONeYeHne, IMOIYyYeHHE KHUCIOMOJOYHBIX IMPOAYKTOB,
BUHOAENMEe. MukpobOuonorudeckuii cuHTe3. OOBEKTHI MHUKPOOHMOIOTHYECKUX
TexHosioruit. [Ipon3BoicTBO O€nka, aMUHOKUCIOT M BUTAMUHOB.

Co3nanne TEeXHOJOTHIl U MHCTPYMEHTOB LEJIEHANPABIECHHOI0 U3MEHEHUS U
KOHCTPYMPOBAHUS I'€HOMOB C II€JIbI0 MOTYyYEHUs] OPraHU3MOB U MX KOMIIOHEHTOB,
COJIEPIKAIMX HE BCTPEUAIOLIUECS B MPUPOJI€ OMOCUHTETUYECKHE MTYTH.



Kiierounass uHxkeHepuss. MeTonbl KyJIbTypbl KJIETOK UM TKAaHEW PACTEHUU H
#*uBOTHBIX. Kpuobanku. Comatudeckas THOpUAM3alUg W  COMATHYECKUU
sMOpuorene3. lMcrnosib30BaHWE TallJIONAOB B CEICKIUM pacTeHuil. [lonyuenue
MOHOKILOHANbHBIX aumumei. Vcnonv3oeanue MOHOKIOHAILHBIX U NOJUKIOHATLHBIX
anmumen 6 Mmeduyune. VICKyCCTBEHHOE OIUIOJOTBOpPEHHE. PeKoHCTpyKuus
SMIEKIIETOK U KIOHUPOBAHUE KUBOTHBIX. METOJl TpaHCIUIAHTALUH SJIEp KIIETOK.
Texnonocuu 0300p086IeHUs, KYJIbMUGUPOBAHUS U  MUKDOKIOHATbHOZ20
DA3MHOIICEHUS CENbCKOXOZAUCMBEHHBIX KVIbMYD.

XpoMOCOMHass W T€HHas WHXeHepus. VICKyCCTBEHHBIM CHHTE3 I€HAa H
koHcTpyupoBanue pekomOuHantubix JJHK. Cozoanue mpanceennvix opeanuzmos.
JIOCTMKEHUT WM NEPCHEKTHBBI  XPOMOCOMHOM M TE€HHOM  MHXEHEPHHU.
DKOJOrMuecKHue U ITHUECKHUE MPOOJIEMbl TeHHON WHKEHEPHUH.

Menunuackue ouorexnonoruu. [locrrenomuas mudponas meauuuna. [THP-
JMarHocTUKa. MeTa0oJIOMHBI aHaIU3, TEHOIEHTPUYECKUM aHalIu3 MpoTeoMa
YEeJIOBEKa I OLIEHKH COCTOSIHUSL €ro 340pOBbs. McCIONb30BaHUE CTBOJIOBBIX
kineTok. TaprerHas Tepanus paka. 3D-Ouommkenepuss s pa3paboTku
(yHIaMEHTAIbHBIX OCHOB MEAMIIMHCKUX TEXHOJOTUM, CO3[JaHUsI KOMILIEKCHBIX
TKaHEW COYeTaHUEM TEXHOJOTUH TPEXMEPHOTro OMOMPUHTHUHTA U cKa(doIaIuHTa
JUISL PELLICHMS 3a]1a4 [TIEPCOHATN3UPOBAHHON MEIHUIUHBI.

Co3naHue BEKTOPHBIX BaKLMH C LENbI0 OOecredeHus] KOMOMHUPOBAHHOM
3amuThl oT Bo30Oynutened OPBU, ycraHoOBiieHHE MOJEKYISPHBIX MEXaHHU3MOB
dbynakimonupoBanusi PHK-cogepskanux BHUpYCOB, BBI3BIBAIOIINX 0COOO OMAacHBIC
3a00JICBaHMS YEJIOBEKA U )KUBOTHBIX.

JlemoHcTpanuu

Tabmuer u cxemsl: «Mcnonb3oBaHNEe MUKPOOPTaHU3MOB B TIPOMBIIIIICHHOM
IPOU3BOACTBEY, «KieTouHas nHkeHepus», «I eHHast HHKEHEPUSD).

JladopaTopHas padora «/3ydenrne 00bEKTOB OMOTEXHOIOTHI.

IIpakTnueckas padora «llogydyeHrne MOITOYHOKUCIBIX TPOAYKTOB.

JKckypeusi «bUOTEXHONIOTMST — BaKHEWIAs MPOU3BOAUTENIbHAS CHJIA
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTMYECKOE TPOU3BOJICTBO)».



11 KJIACC

Tema 1. 3apoxaeHue ¥ pa3BuTHE 3BOJILUMOHHBLIX MNMPEACTABJICHUN B
Oomosioruu

OpomonnonHass Tteopus Y. JlapBuna. Ilpenmnoceuikym  BO3HUKHOBEHMS
napsuHu3Ma. JKu3Hp U Hay4dHas aedarenbHocTh Y. JlapBuHa.

JBrkyiue cuibl 3BoonuY BU0B 1o Y. /lapBuHY (BbICOKAass HHTEHCUBHOCTb
pa3MHOXKEHHUS OpPraHM3MOB, HAcCJ€JCTBEHHas HW3MEHYMBOCTb, Oopbba 3a
CYIIECTBOBAHUE, ECTECTBEHHBIN 1 HCKYCCTBEHHBIN OTOOD).

Odopmnenue cunrernyeckod Teopun sBomouuu (CTI). Heirpanbhas
teopust dBomonuH. COBpeMEHHas JBOJIOLNMOHHAs  Ouojorus. 3HAUYEeHHE
ABOJIIOIIMOHHON TEOpUHU B (POPMUPOBAHUU €CTECTBEHHO-HAYYHOU KapTUHBI MUPA.

JdeMoHCcTpanuun

[Toptpetsl: Apucrorens, K. Jlunnen, XK. b. Jlamapk, 3. XK. Cenr-Unep, XK.
Kroswe, Y. [Hdapsun, C. C. YUerBepukos, 1. W. [lImansraysen, k. Xonaeiin, /. K.
benses.

Tabmuubr u cxembl: «Cucrema xuBoil npuponsl (mo K. JluHHero)»,
«JlectHuna >kuBbBIX cymectB (o Jlamapky)», «Mexanusm (opMupoBaHUs
npucrnocoOjieHnii y pacteHuit u xuBOTHbIX (mo Jlamapky)», «Kapra-cxema
mapiipyta myremiectus Y. Jlapsuna», «Haxoaku Y. lapsuna», «@opmbl 60pb0bI
3a cymectBoBanuey», «lloponbl romyOei», «MHorooopasue KylabTypHBIX (POpM
KarmycThl», «[lopoapl ToManIHUX KUBOTHBIX», «CxeMa 00pa30BaHMs HOBBIX BUIOB
(mo Y. HapBuny)», «(CxeMa COOTHOIIEHUS JBHXKYIIUX CHJI 3BOJIOLUNY,
«OCHOBHBIE TTOJIOKEHHS] CHHTETUYECKON TEOPUHU IBOJIIOLIUNY.

Tema 2. MUKPOIBOIIOLHSA U €€ Pe3yJIbTaThI

[TonynAnuss Kak dIeMEHTapHas €aIWHHIA SBOMIOUUHA. COBpPEMEHHBIE METO/bI
OLIEHKH TE€HETUYECKOro pa3HooOpasusi M CTPYKTyphl mnomymanuil. M3menenue
reHopoHJa MOMYJSIUU KakK dJEMEHTapHOE HBOJIIOIMOHHOE SIBJIEHUE. 3aKOH
reHeTuyeckoro pasHoecus Jx. Xapau, B. Baiitn6epra.

OnemeHTapHble (AKTOPBl (ABIKYIIME CHIIBI) SBOMIONHMH. MyTallMOHHBIHI
npouecc. KomOunatuBHass u3MeHUYUMBOCTH. Jlpeild reHoB — ciydaiiHble
HEHAIIpaBJI€HHbIE M3MEHEHMsS 4YacToT aienedl B nonymsauusx. Oddext
ocHOBatensi. IDpgexm OymwviriouHo2o copaviuika. CHUdCeHUe 2eHemuyecKo2o
paszHoobpasus: npuuunsl u cireocmeus. Ilpossnenue sgpghexma Opeticha ceros 6
oonvuwux u  manelx  nonyaayuax.  Mwurpauuu.  M3omsuus  mOMyNSLMi:
reorpaduueckas (mpocTpaHCTBEHHAs ), Ononorudeckas (penpoayKTUBHASA).

EcrtecTBeHHBII 0TOOp — HampaBisaomMid  QakTop 3BoMONUUA. DOpMBI
€CTECTBEHHOTO  OTOOpa:  JBWXKYIIWUNA, CTAOWIM3UPYIOMIHUMA,  pa3phIBAIOIINN
(mm3pynTuBHbIii). [lomoBoli or6op. Bo3HMKHOBEHHE M JBOIIOIMS COIHMAIBHOTO
MOBEICHUSI )KUBOTHBIX.



[IprcnocoONIEeHHOCT,  OPraHU3MOB  KakK  PE3yJlbTaT  MHUKPOIBOJIOLIMH.
Bo3HukHOBeHHE  mpuCHoOcoOJieHMdH y  opraHu3smMoB.  ApoMopdo3bl U
uauoanantauud. [lpumepsl npucnocoOaeHUud y OpraHu3mMoB: MOp(OIOrH4ecKue,
¢usnonoruueckue,  OMOXMMHYECKHE,  ToBeldeHueckue.  OTHOCUTENBbHOCTD
IpUCIIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero xputepun u cTpykrypa. BupooOpa3zoBaHue Kak pe3ysbTaT
MUKpodBoJfonnu. M3omsinus — kioueBod ¢akTtop BumoodpazoBanus. [lytu u
CIOCOOBI BUJ1000pa30BaHUS: aJJTONaTPUIECKOE (reorpaduueckoe),
CUMITATPUYECKOE (?KOJIOTUYECKOE), «MTHOBEHHOE» (monumIonaU3aIusl,
rudpuauzanus). JJnuTensHOCTh BOTIOLUOHHBIX MTPOLIECCOB.

Mexanu3mbl GOpMUPOBaHUS OHOJIOTHUECKOTO Pa3sHOOOpa3us.

Pone  sBomonuoHHONW Ouomorun B pa3pabOTKe HAyYHBIX METOJIOB
coxpaHeHHus: 6uopazHoo0pa3usi. MUKPOIBOMIONHUS U KOIBOJIOLHUS Mapa3uTOB U UX
X031€B. MexaHu3Mbl (POPMUPOBAHUSI YCTOMUMBOCTH K aHTHOMOTHKAM U CIIOCOOBI
O00pBOBI C HEl.

JleMoHCcTpanuu

IToprpersr: C. C. UeTBepukos, 3. Maiip.

Tabmuubr um cxembl: «MyTalunoHHas U3MEHYUBOCTHY», «llonmynsnnonHas
CTPYKTypa BHIa», «CxeMa MposBieHHs 3aKkoHa Xapau—BaitnOepra», «/IBmwxkymiue
CHJIbI 3BOJIOLUNY, «DKOJIOTUYECKass M3OJISILMS MONYISIUN CEeBAaHCKOM (openny,
«l'eorpadguueckass M30JSILUS  JUCTBEHHULIBI CUOUMPCKOM UM JIMCTBEHHMIIBI
naypckon», «[lonyssiHOHHBIE BOJIHBI YMCIEHHOCTH XHUIIHUKOB U KEpTBY», «Cxema
JICHCTBUSL €CTECTBEHHOTO O0TOOpa», «®DopMbl OOpPHOBI 3a CYIIECTBOBAHUEY,
«HnycTpuanbHblii Menanu3my», «KuBble nckomnaembiey, «llokpoBuTenbcTBEHHAs
OKpacka KUBOTHBIX», «IIpegynpexnaronias OKpacka KUBOTHBIX»,
«Duzmnonornyeckue anantanumn», «lIpucnocoOGIeHHOCTh OpPraHu3MoOB U €€
OTHOCUTENBHOCTH», «Kputepunu Buaa», «Buupl-nBoiHUKN», «CTpyKTypa BUAAa B
npupoae», «Crnocobsl BuaooOpa3zoBaHus», «l eorpaduueckoe BuAo0Opa3zoBaHHE
TPEX BHUJIOB JIAHJBIIICH», «IDKOJOTUYECKOE BUJI000pPA30BaHUE BHJIOB CHHHID,
«Ilonumouasl pacteHuity, «KamycTHO-peeuHbIi THOPHUITY.

O6opynoBanue: repdapuu pacTeHUH, KOUIEKIIMM HACEKOMBIX, Yy4delia MTHUIl U
3Bepeil C MNpUMepaMH pa3IMYHBIX MPUCIOCOOJICHUHM, uydesa NTHUI[ U 3BEper
pa3HBIX BHUJOB, TrepObapuu pacTeHU OJM3KUX BHUIOB, OOpPa30BABIINXCA
pa3IUYHBIMU CIIOCOOAMH.

JlaGopaTtopHass pabGora «BbIsIBJICHHE H3MEHYMBOCTH Yy 0COOEH OJHOrO
BUJI».

JlaGopaTtopuass  pabora  «lIpucnocoOsieHusi  OpraHU3MOB U UX
OTHOCHUTEJbHAs 11€JIECO00Pa3HOCTDY.



JlabopaTtopHas pabora «CpaBHeHHE BHJIOB IO MOPQPOIOTUYECKOMY
KPUTEPUION.

Tema 3. Makpo3BoIIOLIHA U €€ Pe3yJIbTAThI

Mertoasl u3ydeHHs] MaKpoOl’BOMIOUMH. [lalleOHTONOrMYEecKue METOMBI
uzydeHust dBomonuu. llepexonnsie  QopMbl U (PUIOTEHETUUECKUE  PSJIbI
OpraHU3MOB.

buoreorpadguueckue metroasl uzydenus: sBosronuu. CpaBHeHUE GIIOpHI |
dbayHbl MaTEpUKOB M OCTPOBOB. buoreorpaduueckue ob6mactu 3emiu. Bujabi-
SHJIEMHUKHU U PEJIUKTHI.

OMOpHOJIOTUYECKHE U CPABHUTEIBHO-MOP(POIOTHYECKUE METOJbl M3y4EHUS
sBOMIOLIMM. ['eHeTHuecKue MEeXaHU3Mbl SBOJIOLMM OHTOT€HE3a M MOSBJICHUS
SBOJIOLMOHHBIX  HOBHIECTB. ['OMOJIOTMYHBIE W  QHAJOTWUYHBIE  OPraHbL.
Pyaumenrapuble  opranbl W aTaBU3Mbl.  MOJEKYISIPHO-TEHETHUYECKHUE,
OMOXMMUYECKHE W  MaTeMaTW4eCKhe  METONbl  HM3yYEHHs]  DBOJIOIHUU.
['omonoruunsie TeHbl. COBpEeMEHHBIE METO/bl TMOCTPOCHHS (PUIOTCHETHUYECKUX
JI€PEBHEB.

XpOMOCOMHBIE MYyTaIlUX U SBOJIOLIMS TEHOMOB.

OO6mue 3aKOHOMEPHOCTH (MpaBuiIa) BOJOUMH. [Ipunyun cmenvl QyHKYUi.
HeobGpatumocTs 3BomonMu. AnantuBHas paauaius. HepaBHOMEPHOCTb TEMIIOB
SBOJIFOLUH.

JleMOHCcTpanuu

IToptpetsi: K. M. bap, A. O. KoBanesckuii, @. Mrosiep, 3. ['ekkeb.

Tabmuier 1 cxeMbl: «DUITOreHETUYECKUI P JOMIAAN», «APXEONMTEPUKC,
«3Bepo3yobie  smepb»,  «Creromedansy,  «Punnodursr»y,  «CemeHHBbIE
NanopoTHUKNY», «buoreorpadguueckue 30HBI 3emim», «Jlpeli KOHTHUHEHTOBY,
«PenukThl», «HauanpHble cTagud SMOPHUOHAILHOTO Pa3BUTHUSL TMO3BOHOYHBIX
KUBOTHBIX», «l'OMOJOrMYHBIE W AHAJOTMYHBIE OpraHbl», «PyaIuMeHThD,
«ATaBuU3Mbl», «XpPOMOCOMHBIE HAOOpHI YEIOBEKAa M IIUMIAaH3e», «l JaBHBIC
HaIPaBIICHUS 3BOJIOLNIWY, «OO0IIHE 3aKOHOMEPHOCTH SBOJIOLIAN.

O6opynoBaHue: KOJUICKIINH, TepOapuu, MYJSKH HMCKOMAEMBIX OCTaTKOB
OpPraHU3MOB, MYJISI>KM TOMOJIOTUYHBIX, aHAJIOTUYHBIX, PYJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJJICKIIMU HACEKOMBIX.

Tema 4. IIpoucxoxkaenne U pasBUTHE KU3HHU HA 3eMJie

HayuyHble rumoTe3bl NPOUCXOXKACHHUS >KU3HU Ha 3emiie. AOUOreHe3 W
naHcrnepMus. JJoHaydHble MpEICTaBICHUS O 3apOXKIACHUU KU3HU (KpEalioHU3M).
['unoTe3a NOCTOSHHOTO CaMO3apOKAEHUS KU3HHU U €€ ONpoBEp:KeHUE onbiTaMu O.
Penu, JI. Cnaninanuanu, JI. I[lacrepa. [IpourcxoxaeHue >Ku3Hu U acTpOOHOJIOTHS.

OCHOBHEBIE STaIbI HEOPraHUYECKOU YBOJIIOIIUH. [TImanerapuas
(reonoruyeckas) OHBOMIONMSA. XHMHYECKas dBOIMIONMSA. AOHOTCHHBIM CHHTE3



OpraHMyeckux BemiecTB u3 Heopranmdeckux. Ombir C. Mumiepa u I'. HOpm.
OOpazoBanue mnonumepoB u3 MoHoMmepoB. KoanepBatHas runoresa A. .
Onapuna, runore3a nepBuaHoro OymnboHa J[x. XomnaeiiHa, reHeTUYECKasi TUIoTe3a
I'. Ménnepa. Pubozumbl (T. Yek) m rumoreza «vmupa PHK» V. T'unbGepra.
®opMupoBaHUE MEMOPAH U BO3HUKHOBEHUE MTPOTOKJIETKHU.

HUctopuss 3emmn u Meroawsl €€ wu3ydeHus. Vckomaemble oOpraHuyecKue
ocraTtku. ['eoxpoHosoruss u e€ Meronpl. OTHOCUTENbHAasE U a0COMIOTHAs
TEOXPOHOJIOTHS. [ €0OXpOHOIOrMYeCcKas MIKana: S0HbI, 3Pbl, IEPUObI, STOXU.

Havanehabie sTanbl opraHudeckor sBoironuu. [losgBieHne u  3BOIOLUA
NEPBBIX KJIETOK. DBOMIONUS MeTabonu3Ma. BO3HHMKHOBEHHE MEPBBIX DKOCHCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOIIJIEHKH KaK aHAJIOr MEPBBIX Ha 3emiie COOOIIECTB.
CrpomaronuTtsl. [IpokapuoOThI U 3yKapuOTBHI.

[IpoucxoxaeHue 3ykapuoT (CUMOHOTreHe3). DBOJIIOLIMOHHOE TPOUCXOXKICHUE
BUpYCOB. [IpoHCXOXIEHHME MHOIOKJIETOYHBIX OpPraHU3MOB. BO3HHKHOBEHHE
OCHOBHBIX I'PYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcCHOBHBIE 3Tanbl IBOJIONUHU BBICHINX pacTeHUil. OCHOBHBIE apoMOpP(O3bI
pacteHnii. Bpixom pacreHnii Ha cymy. llosiBIeHHe CIIOPOBBIX pPAacTEHHU U
3aBoeBaHre umu cymu. CemeHHble pacTeHHs. IIpomcxokIeHHe LBETKOBBIX
pacTECHUM.

OcCHOBHBIE 3Tamlbl 3BOJIOLUU KUBOTHOrO MHpa. OCHOBHBIE apoMOp(O3bl
AKUBOTHBIX. BeHackas ¢gayna. KemOpuiickuii B3pbIB — MOSIBJIEHHUE COBPEMEHHBIX
TUIoB. [lepBpie XOpaoOBbIE KUBOTHBIE. JKM3HB B BOIE. DBOMIOIUSA MO3BOHOYHBIX.
[Tpoucxoxnenue ampubuii u pentuiuid. [IpoucxoxaeHne MICKOMUTAIONUX U
ntul. [lpunnun kmoyeBoro apomopdoza. OcBoeHHe OECO3BOHOYHBIMU U
NO3BOHOYHBIMU KUBOTHBIMH CYILIH.

Pa3Butre ku3HM Ha 3eMje MO 3paM W IEpUOAaM: apXxeu, MPOTEepO30u,
naneo3oif, Me3030#i, KaifHo30il. OOmias  XapakTepuCTHKa KiuMmara u
reoJoruyeckux mnpoueccoB. llosiBieHne M pacuBET XapaKTEPHBIX OPraHW3MOB.
VYrieobpazoBaHue: €ro yCI0OBHUS U BIMSHUE HA Ta30BbIA COCTaB aTMOC(EPHI.

MaccoBble BBIMUPaHHUSI — 3KOJOTMYECKUE KPU3UCHI Mponuioro. IpuunHsel u
CJIEICTBUSI MAacCOBBbIX BbIMUpaHUW. COBPEMEHHBIA 3KOJOTMYECKUH KPHU3UC, €ro
ocobenHnoctu. [Ipobiema coxpanenus 6uopazHooOpasust Ha 3emie.

CoBpemeHHasi cucTemMa opranudeckoro mupa. [lpuHIMNBL Kiaccudukanuu
opranu3MoB. OCHOBHBIE CHCTEMATHYECKHE IPYIIITBI OPraHU3MOB.

JleMOHCcTpanuu

[Toprpersr: ®@. Penu, JI. Cnamnanuanu, JI. Ilacrep, . 1. Meunukos, A. N.
Omnapun, {x. Xonaeitn, I'. Mémnep, C. Mumnep, I'. IOpu.

Tabmuubl u cxeMbl: «Cxema omnbita @. Penny», «Cxema onbita JI. [lacTepa mo
U3YYEHUIO CaMO3apoxaeHus Xu3Hu», «Cxema ombita C. Mumnepa, I'. HOpu»,



«JTanbl ~ HEOPraHWYECKOW  JBOJIOIUN»,  «[ €OXpOHOJIOTMYECKass  IIKaJIay,
«HayanpHble 3Tanbel OpraHMyYecKoil 3Bomonun», «Cxema o0pa30BaHUs FYKApUOT
nyréM cumoOuoreHeza», «Cucrema >XUBOM mnpupoas», «CTpoeHHe BHUpPYCay,
«Apomopdo3bl  pacteHuit», «PuHHOPUTHY, «OTHOKIETOYHBIE BOJIOPOCIN,
«MHorokserounsle Bopopocan», «Mxwm», «llanopoTtHukm», «l'onoceMeHHBbIE
pacteHus», «OpraHbl LBETKOBBIX pacTeHUi», «(CxeMa pa3BUTUA KUBOTHOIO
Mupa», «Apomopho3bl KUBOTHBIX», «lIpocreimue», «KuieyHOmoI0CTHEBIEY,
«IInockue YEPBUY, «YneHucroHoruey, «PBIOBI», «3€MHOBOJIHBIEY,
«IIpecmbikaromuecs», «lItump», «Miaekonurtaromuey», «Pa3BUTHE KU3HU B
apxeuckou ape», «Pa3BuTHeE )XU3HU B NIPOTEPO3OUCKOU dpe», «Pa3BuTue KU3HU B
MaJIC030MCKOU dpen», «Pa3BuTue Ku3HU B ME3030UCKOU dpey, «Pa3putue xu3Hu B
KaitHO30MCKOM 3pe», «CoBpeMEHHasi CUCTEMA OPraHUYECKOTO MUPAY.

O6opynoBanue: repOapuu pacTeHUU pa3IUYHBIX OTIEJIOB, KOJUICKIIMH
HAaCEKOMBIX, BIIQXKHbIE IIPENapaThl )KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJIJIEKIUU
UTJIOKOXKUX, CKEJEThl MO3BOHOYHBIX JKUBOTHBIX, 4Yydella NTUL MW 3BEPEW,
KOJUIEKIIMM OKaMEHEJIOCTEM, ITOJIE3HBIX HCKOMAEMBbIX, MYJBSDKM OpPraHUYECKUX
OCTATKOB OPraHU3MOB.

Bupryanbnass sgaGoparopHasi paGora «MopaenupoBaHue — ONBITOB
Munnepa—tOpu 1o n3ydeHHn0 a0MOr€HHOTO CUHTE3a OPraHMYECKUX COCMHEHUN B
NEPBUYHON aTMOChepe».

JlaboparopHass padora «l3yuyeHue W OINHCAaHWE HCKOMAEMbBIX OCTATKOB
JIPEBHUX OPTraHU3MOB).

IMpakTnueckas padora «l3ydeHne ocCOOCHHOCTEW CTPOCHHS PACTCHHI
Pa3HbBIX OTHEJIOBY.

IMpakTnyeckas padora «/3ydeHne ocoOOCHHOCTENW CTPOCHHS TTO3BOHOYHBIX
KUBOTHBIX).

Tema S. IIpoucxoxkaeHne 4yeJ0BeKa — AaHTPOIOr eHe3

Pazpensl 1 3amaun anTponosoruu. MeToasl aHTPOIIOJIOTUH.

CraHOBIIEHHE MNPEACTABIECHUN O MPOMCXOXKICHHUM YEJIOBEKAa. Pennrunosnbie
B033peHusA. COBpEMEHHbBIE HAYUYHbBIE TEOPHUHU.

CXx0ACTBO YeNnOBEKa C KUBOTHBIMUA. CHCTEMATUUYECKOE MOJI0KEHUE YEIOBEKA.
CBunerenbcTBa  CXOACTBA  4YEJNOBEKA  C  JKMBOTHBIMU:  CPaBHUTEIBHO-
MOpP(OIOrHYECKHE, AMOpPHOJIOTHYECKHUE, (hU3M0I0r0-OMOXUMHUYECKHUE,
noseseHueckre. OTIMYus 4elloBEKa OT KUBOTHBIX. [IpIMOX0XKIEHNE U KOMIUIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BUTHE rOJIOBHOrO MO3ra U BTOPOM CUTHAIBHOM
CUCTEMBI.

JBrxymue cuiibl (pakTopbl) aHTPONOreHe3a: OMOJIOTHYECKHE, COLMATIbHBIE.
CooTtHouleHne OMOIOTHYECKUX U COLMAIIBHBIX (PAKTOPOB B aHTPOIIOTEHESE.



OcHOBHBIE CTaIuM aHTpororeHesa. PaHHue 4YenoBeKOOOpa3HbIe 00E3bsIHBI
(MPOKOHCYJIBI) ¥ pAaHHUE TTOHTU/IBI — OOIIHE MPEIKUA YETI0BEKOOOPa3HbIX 00€3bsH U
MoJer. ABCTPaNIONUTEKH — JBYHOTHE NPEAKHU JIOAEH. UenoBek yMenbli, MepBble
V3TOTOBJICHUSL OpYIAUN Tpyaa. UenoBek NpAMOXOIAIIMN U MEPBBIM BBIXOJ JIFOACH
3a  mnpeaenasl  Adpuxu. YenmoBek redaenbOeprckuii — oOmMM  MpPEeoK
HEaHIEPTAIbCKOr0 YEJIOBEKA M 4YeJIOBEKa pasyMHOro. YesoBeK HeaHIepTaIbCKUN
KaK BHJl JIFOJIEM XOJIOJHOTO KJMMara. YeJloBeK pa3yMHBbIM COBPEMEHHOIO THIIA,
JICHUCOBCKMI YENIOBEK, OCBOEHME KOHTHMHEHTOB 3a Mpenaenamu AQpuku.
[TaneoreHeTnka u MajgeoreHOMUKa.

DOBOJIOLMS COBPEMEHHOI0 4esioBeka. EcTecTBEeHHBIN OTOOp B MOMYJISLUSIX
yenoBeka. MyTallMOHHBIN Tporiecc W nmonuMopdusMm. [lomynsainuoHHBIE BOJHBI,
apei¢ reHoB, Murpanus U «3PQPEKT OCHOBATENSA» B MOMYISALIUIX COBPEMEHHOTO
YEJI0BEeKa.

Yenoseueckue packl. Ilonsatne o pace. bonpmme pacel: eBpoIneouaHas
(eBpasmiickas),  aBcTpajo-HerpougHas  (dKBaTOpHalIbHAsl),  MOHTOJIOMIHAS
(a3maTcko-aMepHuKaHCcKas). BpeMss W myTH pacceneHusi 4eloBeKa IO IJIaHETe.
EnuactBO  yenoBeueckux — pac. HaydHas  HECOCTOATENBHOCTH — pacH3Ma.
[IpucrnocoOneHHOCTh YeIoBeKa K pa3HbIM YCIOBHUSAM OKpPYXaroIled Cpebl.
Binugnue reorpaduueckoil cpenpl U apedda TeHOB Ha MOpP(DOJIOTHI0 U
(U3HOIOTHIO YEeIOBEKa.

MexaucuuiuiMHapable  MeTtoAsl B (u3uueckol  (OMOJIOTMYECKOi)
AHTPONIOJIOTMM.  OBOJIOLUMOHHAS  AHTPOMNOJIOTHS W [AJICOAHTPONOJIOTHS
YEJIOBEYECKUX MOMYJsIui. bruoconuanbHble MCCIEIOBaHUS MPUPOABl YEIIOBEKA.
HccnenoBanne KO3BOMOUUNA OMOJIOTMYECKOT0 U COLMATIBHOTO B YEJIOBEKE.

JlemoHcTpanun

IToprpersr: Y. HapBun, JI. Jluku, 4. . Porunckui, M. M. I'epacumos.

Tabmuier 1 cxembl: «MeTOIbI aHTPOTIONOTHIY, «I OJIOBHON MO3T UETIOBEKa,
«YenoBekooOpa3Hbie 00€3bsiHbY, «CKeleT ueloBeKa W CKEJeT IIHMMIIaH3e»,
«PynMMEHTHI U aTaBU3MBbD», «J|BHKYIIINE CUJIBI aHTPOIIOT€HE3a», «IBOIIOIMOHHOE
IpPEBO  4YEJOBEKa», «ABCTpajonmurek», «YemnoBek  ymenslid», «Yenosek
NpAMOXOJAILININY, «JleHncoBckuil uenoBek» «Heannepranbub», «KpoMaHbOHLB,
«IIpenaku yenoBekay, « ITarbl IBOJIOLNHN YEI0BEKaY», «Packl yemoBekay.

OOopynoBaHue: MYyJSDKH — OKaMEHEJIOCTEe, MpPEeAMETOB  MaTepUalbHOU
KyJIbTYpbl TMPEJKOB 4eJoBeKa, penpoaykuuu (¢dororpadpuu) KapTuH C
MudonoruueckuMu U OHUONEHCKUMM CIOKETaMH TPOUCXOXKJECHUS YEIIOBEKa,
(ororpapumn HaX0AOK UCKOIAEMbIX OCTaTKOB YEJIOBEKA, CKEJIET YeJIOBEKa, MOJEIb
yeperna 4YeJOBEKa W 4epena IIMMIIaH3€, MOJENIb KHCTH YEJIOBEKa M KUCTH
IMMITIaH3€, MOJENH TOPCa IPEAKOB YEIOBEKA.



JlaGopaTopHasi padora «lV3yuyeHue ocCOOCHHOCTEH CTpPOCHHUSI CKeleTa
YEJIOBEKA, CBSI3aHHBIX C MPAMOXOXKICHUEM.

IIpakTnueckas padora «l/3ydyeHne 3KOJIOrMYECKUX aJalTalluid YE€IOBEKa.

Tema 6. Jkonorusi — HaAyKa O B3aMMOOTHOLICHHSIX OPraHM3MOB U
HAJOPraHU3MEHHbIX CUCTEM C OKpPYKaloule cpeaoi

3apoxeHue u pa3Butue 3konoruu B Tpyaax A. ['ym6ompara, K. ®. Pynbe,
H. A. CesepuoBa, 2. I'ekkensi, A. Tenciu, B. H. CykauéBa. Paznensl u 3agauu
9KOoJ0ruH. CBSI3b IKOJIOTHH C APYTUMU HAYKAMH.

Metoasl sxonoruu. [lonmeBbie HaOMOAEHUS. DKCHEPUMEHTHI B 3KOJOTHU:
npuUpoaHbIe U JiabopaTopHble. MojaenupoBaHue B JKOJIOTHMH. MOHHUTOPUHT
OKpY’Karollel Cpeibl: JOKAJIbHBIN, PETMOHATBHBINA U TTI00aTbHBIN.

3HaYeHUE DKOJIOTMYECKUX 3HAHUW i1 4eJIOBEeKa. JKOJIOTMYECKOe
MHUPOBO33PEHUE KAaK OCHOBA CBA3EH 4YEJIOBEUECTBAa C Mpupomoi. PopMHpOBaHHE
JKOJIOTUYECKOU KYIBbTYPHI M IKOJIOTHUECKOU IPaMOTHOCTH HACEJICHUS.

JleMoHCcTpanumn

[Toptpersl: A. I'ymOombaT, K. ®@. Pynse, H. A. CeBepuos, 3. I'ekkens, A.
Tencmu, B. H. Cykaués.

Tabmumer 1 cxembl: «Pasnensl skonorumy, «MeToasl sKkomorum», «Cxema
MOHUTOPHUHTA OKPYKAIOIIEH CPEbI».

JlabGoparopHas pabora «3yueHne METO0B AKOJOTHYECKUX
HCCIICIOBAHUIT.

Tema 7. Opranu3msl U cpeia 0OUTAHUA

Okonornueckue (HakTopsl U 3aKOHOMEPHOCTH UX AericTBud. Knaccuduxarms
AKOJIOTMYECKUX (DaKTOPOB: aOMOTHYECKHE, OMOTHYECKUE, aHTponoreHHbie. O01ne
3aKOHOMEPHOCTH JEUCTBHS dKoJoruueckux ¢akropos. IIpaBuno muaumyma (K.
[npenrens, 0. JInbux). TonepaHTHOCTh. DBPUOMOHTHBIE U CTEHOOMOHTHBIC
OpPraHHU3MBI.

Abuotnyeckue ¢akropel. CBer kak sKomoruyeckuit ¢akrop. JleiicTBue
pPa3HBIX YYaCTKOB COJHEYHOrO CIIEKTpa HA OPraHU3Mbl. DKOJOTHYECKUE TPYIIIbI
pacTeHUil M JKUBOTHBIX [0 OTHOIICHHIO K cBeTy. CUTrHaJbHas poJib CBETa.
DoTonepruoan3M.

Temneparypa kak skonoruueckuii akrtop. JleiictBue Temmneparypsl Ha
opranusmbl. [IOMKAIIOTEPMHBIE U TOMOWOTEPMHBIE OPraHU3MBI. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

BnaxHocth kak skojorumdeckuid (axrtop. IlpucnocoOnenus pacteHuili K
nojaepKaHuio BoaHoro Oananca. Knaccugukauus pacTeHHIl MO OTHOIICHHUIO K
Boze. [Ipucnoco6nennst >kMBOTHBIX K U3MEHEHHIO BOJHOTO PEXUMA.

Cpenbl oOMTaHUSI OpPraHW3MOB: BOJHAs, HA3€MHO-BO3YILHAs, MOYBEHHA,
IyOWMHHAsT ~ TOAMOYBEHHAs,  BHYTPHOpPraHU3MEHHas.  DU3NKO-XUMUYECKUE



O0COOCHHOCTU cpell oOuTaHusi opraHu3moB. [IpucnocoOeHus OpraHu3MoB K
JKU3HU B Pa3HbIX Cpelax.

buonornueckue putmbl. BHemHne m BHyTpeHHHE pUTMBL. CyTOYHBIE H
rOoANYHbIE pUTMBL. [IpucnocoO0IeHHOCT, OPraHu3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBUM KU3HMU.

Kusnenusie Qopmbel  opranusmoB. llonstue o Ku3HeHHOU (opme.
XKuzneHnnslie popMbl pacTEeHUI: 1epeBbs, KyCTAPHUKHU, KyCTAPHUUKH, MHOTOJIETHUE
TpaBbl, OJHOJIETHUE TpaBbl. JKU3HEHHbIE (OPMBI KUBOTHBIX: THUIPOOUOHTHI,
reo0OHOHTHI, a3pOoOHNOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HH.

buornueckue (dakTopsbI. Bubl OUOTUYECKUX B3aMMOJICCTBUM:
KOHKYpPEHIUS, XUIIHUYECTBO, CUMOM03 U ero ¢opmel. [lapazutusMm, koomeparus,
MyTyaJli3M, KOMMEHCAJIN3M (KBapTUPAHTCTBO, HaxjaeOHnuecTBo). Herpoduueckue
B3auMojeiicTBusl  (Tomuueckue,  ¢dopudeckue, (pabpuueckue). 3HaUCHHUE
OMOTUYECKNX B3aMMOJCUCTBUN JUIsI CYIIECTBOBAHUS OPraHW3MOB B Cpele
oboutanud. [IpyHIUIT KOHKYPEHTHOT'O UCKIIIOUCHHUSI.

JleMoHCcTpanuu

Tabmuupl U cxembl: «OKoJoruyeckue (akTopel», «CBETOBOW CHEKTPY,
«OKOJIOrM4eCKUe IPYIIIbl )KUBOTHBIX 110 OTHOLIEHUIO K CBETY», «TEIIOKpOBHBIE
KUBOTHBIE», «XOJOIHOKPOBHBIE XWUBOTHBIE», «DPU3HMOJOIrMYECKUE ananTaluu
KUBOTHBIX», «Cpeabpl o0OWUTaHUS OpraHu3MoOB», «bBHOJIOrMYECKUE pPUTMBIY,
«Kuznennole  Gopmbl  pacreHuid», <« KuzHeHHble  (OPMBI  JKUBOTHBIXY,
«9KocucTEMA IMHUPOKOIUCTBEHHOIO JIECay, «IKOCHCTEMA XBOWHOrO Jecay, «llenu
NUTaHUS», «XunHu4decTBO», «llapasutuzmy, «Konkypenmusy», «CuMOuo3y,
«KomMeHncanmmzmy.

O6opynoBanue: repbapuu pacTEHUW U JKUBOTHBIX, MPUCIOCOOJIEHHBIX K
BIMSHUIO PA3IMYHBIX HKOJOTMYECKUX (HaKTOpOB, repOapuu CBETOMIOOUBBIX,
TEHEIOOMBBIX M TEHEBBIHOCIUBBIX PACTEHUH, CBETOJIIOOMBBIC, TEHETIOOUBBIE U
TEHEBBIHOCJIMBbIE KOMHATHBIE PACTeHUs, repOaprun U KOJUICKIIUU TETUIONIOOUBBIX,
3UMOCTOMKHX, MOPO30yCTOMYMBBIX PACTeHM, uydena NTHUIl U 3BepeH, repdapuu
pacTeHui, OTHOCALMXCA K TUrpoduram, kcepoputam, Me3opuTam, KOMHATHBIC
pacTeHusl JaHHBIX TPV, KOJJIEKIIMKU KUBOTHBIX, OOUTAIOIIKUX B Pa3HBIX cpeaax,
repbapu M KOJUIEKIIMM pPAacTEHUM U JKUBOTHBIX, OOJAJAIOIIUX YepTamMu
MPUCIIOCOOJIEHHOCTH K CE30HHBIM H3MEHEHUSIM YCIOBHM JKU3HU, TepOapuu H
KOJUIEKIIUM PACTECHUM M JKUBOTHBIX PA3IMUYHBIX XU3HEHHBIX (OpPM, KOJUIEKIHH
KUBOTHBIX, YHYACTBYIOLIUX B PA3JIMYHBIX OMOTHUECKUX B3aUMOICHCTBUSX.

JlaGopaTtopHasi paGora «BbIsBICHHE MPUCIIOCOOICHUH OpPraHU3MOB K
BIIUSIHUIO CBETA.

JlaGopaTtopHasi padora «BbIsIBIEHHME TMPUCIOCOOJICHUN OpPraHU3MOB K
BIIMSTHUIO TEMIIEPATYPBI».



JlaGopaTtopHass paGora «AHATOMHYECKHE OCOOEHHOCTH pACTECHUU U3
pa3HbIX MECT OOUTAHUS.

Tema 8. Jxos1orust BUA0B U NOMYJISALMI

OKOJIOTUYECKHE  XApPaKTEPUCTHKU  IMOMYJSALHUU. [lomynsaumst ~ Kak
Ouonoruyeckas cucreMa. Poiib HEOTHOPOJIHOCTH Cpelbl, (pUu3ndueckux 0apbepoB U
0CcOOEHHOCTEW OMOJIOrMH BUJIOB B (JOPMUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYPbI
nomysinquid. OCHOBHBIE ITOKA3aTENM IONYJSILUU: YHUCIEHHOCTb, IUIOTHOCTb,
BO3pacTHasi W TMOJOBasg CTPYKTypa, pOXKIAEMOCTb, IPUPOCT, TEMII POCTAa,
CMEPTHOCTb, MUTPALIHSL.

DKoJIOru4ecKast CTpykTypa nonyssiquu. OneHKa YUCIEHHOCTH TOIMYJISIIUU.
JIlnHamMuKka nomyisiquu U €€ peryysnusa. buorndecknii MOTEHIMaN IOIYJSIIUU.
MopenupoBaHie AMHAMUKH NONMyassund. KpuBble pocTa YHCIAEHHOCTH NOITYJISILUY.
KpuBbie BbDKHMBaHMs. Peryssiius 4YMCIEHHOCTH MOMYJSLUN: poib (aKTOpOB,
3aBHUCSIIMX U HE 3aBUCSIIUX OT INIOTHOCTH. DKOJIOTMYECKUE CTPATErUU BUIOB (I- 1
K-cTparerun).

[lonsiTue 00 3KoMOrMYecko Huile Buaa. MectrooOuTanue. MHoromepHas
Mojienb dkosorndeckor Humm k.M. XatumHcona. Pa3mepbl 3K0n0rndeckon
HuM. [loTeHnmanbHas U peaan3oBaHHAs HUILIN.

Bua kak cucrema monyisinui. Apeansl BUAOB. BuIbl M MX JKU3HECHHBIC
CTpaTeruu. JKOJOTHYECKNE SKBUBAJICHTHI.

3aKOHOMEpPHOCTH TOBEACHUS W MHIpaluid KUBOTHBIX. buomornueckune
MHBAa3UM YYKEPOIHBIX BUJIOB.

JlemoHcTpanun

IToprper: k. Y. XaTdnuHCOH.

Tabmuubr U  cXeMmbl: «JKOJOTHYECKHE XapaKTEPUCTUKU MOIYJISALUNY,
«lIpocTpaHcTBeHHass  CTpyKTypa  mnomyiasuum», «BospacTHele  nupamuisl
nonyasiuum», «CKOpOCTh — 3aceleHus TMOBEPXHOCTH 3eMJIM  Pa3IMYHbIMU
opranuzmammny», «Mogenp 3xonorndeckord Humu /Jx. M. Xatunnconay.

OobopynoBaHue: repdapun pacTeHUi, KOJUIEKIIMH KUBOTHBIX.

JlaGopaTtopuas  pabora  «llpucnocobneHus ceMssH  pacTeHHl K
PacCeJICHUION.

Tema 9. Jxkosrorust cood1IeCTB. IKOJOIHYECKHE CUCTEMBbI.

CooOmiectBa opranu3MoB. buoneHo3 u ero crpykrypa. CBsa3u MeEXIy
OpraHu3MamMu B OHOIIEHO3E.

OkocucreMa Kak oTkpbiTas cuctema (A. Jx. Tencnu). OyHKUHOHANIbHBIE
OJIOKM OpraHu3MOB B JKOCHCTEME: MPOAYLUEHThl, KOHCYMEHTBI, PEIYLICHTHI.
Tpodpuueckue ypoBHu. Tpoduueckue uenu u cetu. AOHOTHUECKHE OJIOKH
skocucteM. [1ouBel U MBI B 3KOcucTeMax. KpyroBopoT BEIIECTB U TOTOK SHEPTUHU
B DKOCHUCTEME.



OcHOBHBIE  TOKa3aTeaM  JIKOCUCTeMBbl. buomacca W mpomyKuus.
DKOJIOTUYECKUE MUPAMUIBI YKCET, OMOMACCHI U SHEPTUH.

Jlunamuka sxocucmem. Kamacmpocghuueckue nepecmpotiku. Daykmyayuu.
HanpaprieHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — cykileccuu. llepBuunbie u
BTOPUYHBIC CYKIIECCHM W WX TPUYUHBL. AHTPOIOTCHHBIE BO3JACHCTBUS Ha
cykueccuu. Knmnmakcaoe coobmiectso. buopasHooOpasue u moaHoTa KpyroBopora
BEIIIECTB — OCHOBA YCTOWYMBOCTU COOOIIECTB.

[TpupoaHbie 3KOCUCTEMBI. JKocuUcmembl 03€p U pex. IKocucmemvl Mopeu u
oKkeanos. Ikocucmemvl MyHOp, J1eco8, Cmenet, NYCMbiHtb.

AHTpPONIOTEHHBIE JKOCHCTEMBI. Arpo3kocucreMa. ArpoueHos3. Pazmnuns
MEXy aHTPOIIOTC€HHBIMHA U TIPUPOTHBIMHU YKOCUCTEMAMHU.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. ['opoackas
dnopa u dayna. CunaHTponu3auus ToOpojckod (ayHel. buonoruueckoe u
XO3SIIICTBEHHOE 3HAUEHUE arpO3KOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEpPHOCTH (DOPMUPOBAHMSI OCHOBHBIX B3aMMOJICHCTBUN OPraHU3MOB B
aKocucTeMax. Poab kackaownoco s¢hghexkma u 6u008-30uhukamopos (Kuouesvix
6U008) 6 yHKyuonuposanuu dsxocucmem. llepeHOC >HEPruu U BEIIECTB MEXIY
CMEXHBIMH DKOCHUCTEMaMH. Y CTOMYMBOCTh OPTraHU3MOB, MOMYJISIIUNA U 9KOCUCTEM
B YCIIOBHUSX €CTECTBEHHBIX U aHTPOITOTCHHBIX BO3CHCTBHUM.

Mexanuzmol 8030eticmeus. 3Q2pA3HEHUL  PA3HBIX Mmunos Ha
CYOOP2aAHUIMEHHOM, OP2AHUSMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM YPOBHSX,
OCHOBbL  IKOJIO2UYECKO20  HOPMUPOBAHUS — AHMPONO2EHHO20 — B030€UCMBUs.
MeTomonorusi MOHUTOPUHTA €CTECTBEHHBIX M AHTPOTIOTEHHBIX DKOCUCTEM.

JlemoHcTpanuu
[Toptper: A. JIx. Tencnu.
Tabmuupt  u cxembl:  «CTpykTypa  OHOLIEHO3a»,  «JKocucTeMa

LIIMPOKOJIMCTBEHHOIO JIECA», «IKOCHUCTEMA XBOMHOrO Jieca», «DYHKIIMOHAIbHBIE
Ipynnbel OPraHU3MOB B 3KocucTteMe», «KpyroBopoT BEIIECTB B 3KOCHCTEMER,
«llenu nutanus (macrOumIHAs, NETPUTHAS)», «IKOJIOrHUECKas MUpaMuUJia YUCe,
«IJKoJlorhuuecKas mupamujia OrmomacchDy, «IKOJIOrMYecKas MUpaMUIa SHEPTUN»,
«O0pa3zoBanue 6osota», «llepBuunas cykueccus», «BoccranoBnenue yeca nocie
noxapa», «9Kocucrema 03epa», «ArpoueHos», «KpyroBopor BEmIECTB M MOTOK
SHEPruu B arpoueHo3ey, «[Ipumepsl ypoboakocucTem».

O6opynoBanue: repdapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Yy4esia MTUIl U
3Bepei, repO0apuu KyJlbTYpPHBIX U TUKOPACTYLIUX PACTEHU, aKBApUyM KaK MOJIEIb
JOKOCHUCTEMBI.

IIpakTnueckas padora «/3yuenue u onucanue ypo0o3KOCUCTEMBDY.

JlaGopaTopHas pabGora «lV3yueHue pazHOOOpa3us MEJIKUX IMOYBEHHBIX
YJICHUCTOHOTUX B Pa3HBIX IKOCUCTEMAX).



IKCKypcusi «IKCKypcHsl B TUIIMYHBIN OnoreoreHo3 (B AyOpaBy, Oepe3HsK,
ebHUK, Ha CYXOJI0JbHBIN UM MTOMMEHHBIN JIyT, 03€p0, 00JI0TO)».

IKCKypcusi «IDKCKypcUs B arpo’KOCUCTEMY (Ha MOJ€ WIM B TEILUIUYHOE
XO35IUCTBO)».

Tema 10. buocgepa — riiodanbHasi IKoCUCTEMA

buochepa — oOmermanerapnas 000j0Yka 3eMiIM, TAC CYIIECTBYET WIIU
CyIIIECTBOBaJA KU3Hb. Pa3BuTHe mpejcTaBienuii o ouocdepe B Tpynax 3. 3rocca.
VYuenne B. U. Bepnaackoro o 6umocdepe. O6mactu 6uocheps! u e€ cocran. JKupoe
BEIIeCTBO Onochepsl U ero HyHKIIHH.

3aKOHOMEpPHOCTH cyliecTBoBaHusl Ouocheprsl. OcodeHHocTH Ouocdepbl Kak
rio0anbHOM dKocucTeMBbl. J{uHaMuueckoe paBHOBecue B 6uocdepe. KpyroBoporst
BELIECTB U OMOr€OXUMHYECKUE LUKIIbI (YIIepoaa, a30Ta). PUTMUYHOCTD SIBIEHHI
B Ouocdepe.

3onansHOCTh Omocdepsl. [lonstue o Omome. OCHOBHBIE OHWOMBI CYIIIH:
TYHJIpa, XBOMHBIE JIeCa, CMEIIAHHBIC U IIUPOKOJIMCTBEHHBIE JIeca, CTEIHU, CABAHHBI,
MyCTBIHU, TPOTTMYECKHUE JIeCa, BRICOKOTOPhs. Kimmar, pacTUTENbHBIN U YKUBOTHBIN
MHUp OMOMOB CYyIIH.

CrtpykTypa u QyHKIHUS KUBBIX CUCTEM, OLIEHKA WX PECYPCHOr0O MOTEHIMANA U
onochepHbIX PYHKIUI.

JlemoHcTpanuun

[Toprpersr: B. 1. Bepnanckuit, 3. 3rocc.

Tabmumer u cxemsbl: «['eocdepsr 3emmm», «KpyroBopor azora B mpupoje,
«Kpyrosopor yrieponma B mpupomae», «KpyroBopor kucimopoma B TpuUpoOe»,
«Kpyrosopot Boabl B mpuponae», «OcHoBHble OMOMBI cymmny, «Knumarnueckue
nosica 3emnu», «Tynapa», «Taiira», «Cmemannbiii gecy», «l1InpokoIMCTBEHHbIN
necy», «Crenby, «CaBanHay, «Ilyctbinsay, « Tponuueckuii iec.

O6opynoBanue: repOapuu PacTeHUN pa3HbIX OMOMOB, KOJIJIEKIIMH KUBOTHBIX.

Tema 11. YesioBek u OKpy:Ka0IIAs cpeaa

DKOJIOTUYECKUE KPU3UChl M MX TMpUYUHBL. Bo3aeiicTBue denoBeka Ha
ouochepy. 3arpszHenue Bo3AymHON cpeapl. OxpaHa Bo3ayxa. 3arps3HCHHE
BOMHOM cpenpl. OxpaHa BOJHBIX pecypcoB. Paspymienne mouBbl. OxpaHa
MTOYBEHHBIX pecypcoB. M3MeHeHue Kkaumara.

AHTpPONIOTEHHOE BO3JIEVCTBUE HA PACTUTENIbHBIA M KMBOTHBIM Mup. OxpaHa
PaCTUTENILHOTO M XUBOTHOrO Mupa. OCHOBHBIE MPHUHIUIIBI OXpPaHbl MPUPOJIBI.
Kpacubie kHuru. Oco0o oxpansembie mnpupognbie Tepputopun (OOIIT).
Boranuyeckue cajpl ¥ 300JI0THUECKUE TTAPKH.

OCHOBHBIC TIPUHIIMIBI YCTOWYMBOTO pPA3BUTHS YEIOBEUSCTBA W TPHPOJIBI.
PannoHanbHOE  MPUPOJONONIB30BAHME M COXpaHEHHE  OMOJIOrMYECKOro



pazHooOpazust 3emiu. OOmKME 3aKOHOMEPHOCTH TIJ100aIbHBIX HSKOJOTHYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOI O KPU3HUCa U €r0 BEPOSATHBIE MTOCIIEACTBUSI.

Pa3BuTne METOJOB MOHUTOPWHTA PAa3BUTHS  OIMACHBIX TEXHOTCHHBIX
nporeccoB. CucmemHvle UCCIE008aAHUS Nepexo0a K pecypcocoepezaroujeii U
KOHKYDEeHmOocnocobHou suepeemuke. buonozuueckoe paznoobpasue u 6uopecypcsni.
Hayuonanvnvle ungopmayuonuvie cucmemvl, obecneuusaiowjue OOCMyn K
ungopmayuu NO  COCMOSAHUIO OMOENbHbIX U008 u skocucmem. OcHOBbI
aKopeadbuumayuyu Kocucmem u cnocooos 6opvOvl ¢ OUONOBDENHCOCHUIMU.
Pexoncmpyxyus mopckux u HazeMHbIX IKOCUCTEM.

JlemoHcTpanuu

Tabmumer  m cxembl:  «3arpsisHeHue  atMochepwl»,  «3arpsi3HEHUe
runpochepsl», «3arpssHeHue mouBb», «llapHukoBeii  3ddexT», «Ocobo
OXpaHsieMble MPUPOJHBIE TEPPUTOPUNY», «MoIeNn yIpaBIsIeEMOro MUPay.
O6opynoBanue: ¢ororpadun OXpaHSIEMBIX pPACTEHUH M JKUBOTHBIX KpacHoi
kHuru Poccuiickoit @enepanuu, KpacHol KHUTH perHoHA.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA ITPOI'PAMMBI 110
BNOJIOI'A HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBmuBaeT TpeOOBaHUSA K pE3yJbTaTaM OCBOCHUS
0o0y4JarolmuUMuUCsI MpPOrpaMM CpeAHEro oOIIero o0pa3oBaHUs: JIMYHOCTHBIEC,
MeETanpeMETHbIE U TIPEIMETHBIE.

B cTpyKType TMYHOCTHBIX pe3ybTaTOB OCBOEHHUS MPOrpaMMBbI 1O OHOJIOTHH
BBIJICJIEHBI CJEIYIOIIME COCTABIISIONIME: OCO3HAHUE OOYYaIOIMMUCS POCCHMCKOM
IPaXXJaHCKON MAEHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOOMNPENEJICHUI0, Haiuuyue Mmomusayuu K OOydeHUI0  OHOJIOruw,
yenenanpasieHHoe pazéumue BHYTPEHHUX YOEXKIEHUN JHUYHOCTH HA OCHOBE
KJIFOUEBBIX LIEHHOCTEW M HMCTOPUYECKUX TPAAULMUN DPA3BUTUS OHOJIOIMYECKOTO
3HAHUS, 20MOBHOCHb U CNOCOOHOCMb O0YUAIOIIUXCS PYKOBOJCTBOBATHCS B CBOEH
JESATENBHOCTH I[EHHOCTHO-CMBICJIIOBBIMU ~ YCTAaHOBKAMH, MPHUCYIIUMHU CHCTEME
OMOJIOrMYECKOro  OOpa3OBaHUA, Haauyue  NpPABOCO3HAHUS  DKOJIOTMUYECKOM
KYJbTYpPBL, CHOCOOHOCMU CIMABUMb TIENHA U CTPOUTD KU3HEHHbBIE TUIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHUS MPOrpaMMbl MO OMOJIOTMH JOCTHIalOTCS
B €IUHCTBE Yy4yeOHOW M BOCIUTATEIBbHON JESITEIbHOCTH B COOTBETCTBUU C
TPAIULIMOHHBIMU POCCUICKUMM COLIMOKYIbTYPHBIMU, HCTOPUUECKUMHU U JYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B OOIIECTBE MpPaBUJIAMH U HOPMaMH
MOBEICHUSI U CHOCOOCTBYIOT MpoOIleccaM CaMOMO3HAHUSA, CAMOBOCIUTAHUSA H
CaMOpa3BUTHUS, pA3BUTHUSI BHYTPEHHEW TMO3WIMU JIMYHOCTH, NATPUOTHU3MA H
YBO)XEHUS K 3aKOHY U NPaBONOPSAIKY, YEJIOBEKY TPyAa U CTaplIEMy IOKOJIEHHMIO,
B3aMMHOI0 YBa)XXEHUS, OEpPEKHOrO OTHOLIECHUS K KYJIbTYPHOMY HACIEAUIO U
TpaauLMsM MHOTOHAaUMOHaIbHOTrO Hapona Poccuiickont ®denepauuu, npupone u
OKPYXKAIOILIEN CPEIE.

JIndHOCTHBIE pe3yNbTaThl OCBOEHHUSA Yy4yeOHoro mpenmera «buomorus»
JOJKHBI OTpaXkaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUaIOIIUXCS PYKOBOJICTBOBATHCS
chOpMUPOBAHHON BHYTPEHHEH TMO3MUIIMEH JIMYHOCTH, CUCTEMON II€HHOCTHBIX
OpUEHTAlMi, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUH, COOTBETCTBYIOIIUX
TPaJULMOHHBIM IIEHHOCTSIM POCCHICKOr0 OOILECTBa, PacCHIMPEHUE KU3HEHHOTO
OMbITA W ONbITA ACSITEILHOCTU B MPOLIECCE PEeAIU3allMM OCHOBHBIX HAIpPaBJICHUN
BOCIUTATEJIbHON JESTENbHOCTH, B TOM YHCIIE B YACTH:

1) rpa:kaaHCcKOro BOCTIMTAHMS:

c(hOpMUPOBAHHOCTh T'PAXKAAHCKON MO3ULIMN 00YHAIOUIErocs Kak akTUBHOTO U
OTBETCTBEHHOTO YJIEHa POCCUHCKOr0 OOIIECTBA;

OCO3HAHME CBOMX KOHCTUTYLIMOHHBIX TpaB M OOS3aHHOCTEH, YyBa)K€HUE
3aKOHA U MPaBONOPAIKA;



TOTOBHOCTb K COBMECTHOM TBOPYECKON JEATEIBHOCTH TIPU CO3/aHUHU
y4eOHBIX TPOCKTOB, PEIICHUH Y4eOHBIX M IMO3HABATEIbHBIX 3aJ1ay, BBINOJIHECHUU
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEECIATh COOCTBEHHYIO ITO3HMIIMIO II0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM JKM3HU U OOBSICHSTH €€;

YMEHHE YYWUTHIBATh B CBOMX JICHCTBUAX HEOOXOJMMOCTh KOHCTPYKTHBHOT'O
B3aMMOJICHCTBHUS JIIOJICH C pa3HBIMU YOCKJICHUSAMH, KYyJbTYPHBIMU LIEHHOCTSIMU U
COIIMAJIBHBIM IOJIOKCHHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B IPOLIECCE COBMECTHOTO BBIOJIHEHUS
y4eOHBIX, TI03HABATEJbHBIX M HCCIEJOBATEIbCKUX 3a7a4, YBaXXUTEJIHHOTO
OTHOIICHUS K MHEHUIO ONIMOHEHTOB TMPH OOCYXJIEHWU CIHOPHBIX BOIPOCOB
OMOJIOTHYECKOTO CONICPIKAHMS;

TOTOBHOCTb K TYMaHUTapHOM U BOJIOHTEPCKOM JIESITENBLHOCTH;

2) NIATPUOTHYECKOr 0 BOCTIUTAHUSA:

c(hOpMUPOBAHHOCTD pOCCUICKOM rpaxJaHCKON UACHTUYHOCTH,
MaTpuoTU3Ma, YBOXKEHUS K CBOEMY HApOJy, YyBCTBa OTBETCTBEHHOCTU MEPE.
Ponuuou, ropmoctm 3a cBOM Kpail, cBOW PoanHy, CBOM A3BIK U KYJIBTYpY,
MPOIIIOE U HACTOSIEE MHOIOHAIIMOHAIBLHOTO Hapoia Poccuu;

[IEHHOCTHOE OTHOIIEHUE K MPUPOJHOMY HACJEIUIO U MaMSTHUKAM TTPUPOIBI,
JTOCTHKEHUAM Poccuu B HayKe, HCKYCCTBE, CIIOPTE, TEXHOIOTUSX, TPY/IE;

CIIOCOOHOCTh OIICHMBATh BKJIaJ POCCUMCKHUX YUE€HBIX B CTAHOBJIICHHE U
pa3BuTHe OWOJIOTUM, TOHUMAHHS 3HAYCHUS OWOJIOTMHM B ITIO3HAHMH 3aKOHOB
IIPUPOIBI, B )KU3HH YEJIOBEKa M COBPEMEHHOI'O OOIIECTBA;

uaerHas yoexxJIEHHOCTh, TOTOBHOCTh K CIYXeHUI0 M 3ammute OTeuecTsa,
OTBETCTBEHHOCTbH 3a €T0 CyaL0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHMSL:

OCO3HAHMUE TYXOBHBIX IEHHOCTEN POCCUMCKOT0 HAPOa;

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUIECKOTO MTOBEICHMUSI,;

CIIOCOOHOCTh OILICHMBATh CUTYallUI0 M TPUHUMAaTh OCO3HAHHBIC PEIICHMUS,
OPUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHHWE JJUYHOTO BKJIa/Ia B TOCTPOCHUE YCTOMUYHUBOTO OYIYIIIETO;

OTBETCTBEHHOE OTHOIIEHNE K CBOUM POJIUTEIISIM, CO3JaHUIO CEMbU Ha OCHOBE
OCO3HAHHOTO TMPHUHATHS LEHHOCTENM CEMEMHOM KW3HU B COOTBETCTBUU C
TpaauLUsIMHU HapoaoB Poccuu;

4) 3cTEeTUYeCKOro BOCIIUTAHUSA :

ACTETUYECKOE OTHOIICHHE K MHPY, BKIIOYAs ICTETUKY ObITAa, HAYYHOTO H
TEXHUYECKOr0 TBOPUECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIICHUMN;

MMOHUMAaHUE SMOLIMOHAIBHOIO BO3JICHCTBUSI dKUBOM IPUPOIBI U €€ [IEHHOCTH;



TOTOBHOCTh K CAMOBBIP&KEHUIO B Pa3HBIX BHJIaX HCKYCCTBA, CTPEMIICHHE
IPOSIBIISITH Kau€CTBAa TBOPUECKOM JIMYHOCTH;

5) ¢usuyeckoro BocnUTaHusi, GOPMHUPOBAHHUS KYJLTYPbI 3/10POBbSI U
IMOLMOHAJIBLHOI0 0JIAT ONOJIYYHS:

MOHMMAaHUE U peau3alus 30pOBOro M 0Oe3omacHoro obpasza >KHU3HU
(3m10poBO€  MHUTaHWE, COOJIOJEHWE TUTUCHUYECKUX TMpaBUI W HOPM,
cOQIaHCUPOBAHHBIA PEXUM 3aHATUM U OTHbIXa, perymsipHas dumdeckas
aKTUBHOCTB), OEpPE)KHOr0, OTBETCTBEHHOTO M KOMIICTCHTHOT'O OTHOIIEHUS K
COOCTBEHHOMY (PU3NYECKOMY M IICUXUYECKOMY 3/10POBbIO;

MOHMMAaHWE IIEHHOCTH TIPaBWJI WHJIWBHAYAILHOTO W  KOJUICKTUBHOTO
0€30MacHOr0 MOBEJICHUS B CUTYAITUSIX, YTPOXKAIOITUX 370POBBIO M JKU3HU JTIOACH;

OCO3HAHHE TOCJIEICTBUI M HEMPUSITHS BPEIHBIX MPUBBIYCK (ymoTpeOiaeHus
QJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

6) TPy10BOro BOCIIUTAHUS:

TOTOBHOCTH K TPY/y, OCO3HAHUE IIEHHOCTH MAacTepPCTBa, TPYA0JIt00UE;

FOTOBHOCTh K AKTUBHOW JAEATEIIBHOCTH TEXHOJOTMYECKOM M COLMAIbHOU
HaIIPaBICHHOCTH, CITIOCOOHOCTh WHHUITMUPOBATH, MJIAHUPOBATH U CAMOCTOSATEIHHO
BBITIOJTHSATH TaKYIO JIEATEIbHOCTD;

HHTEpPEC K pa3NMuyHbIM cdepaM MpoPeCCHOHATLHON ACITEIIBHOCTH, YMCHUE
COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymiedl mpodeccun U peaTru30BbIBATH
COOCTBEHHBIC )KH3HEHHBIC TIAHBI,

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHHIO M CamMOOOPa3OBaHUIO Ha
MPOTSHKEHUU BCEW JKU3HU,

7) 3KOJIOrM4€eCKOro BOCIIUTAHMSI:

HKOJIOTHYECKHU 11€JIeCO00pa3HOe OTHOIIEHHWE K TPHUPOJAE KaK HCTOYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHUS;

MOBBIIIIEHWE YPOBHSA OKOJOTHYECKOM KYyJIbTYpHl: MPUOOPETEHHUE OIBITA
IJJAHUPOBAHUS TIOCTYIIKOB ¥ OIEHKH WX BO3MOXKHBIX TOCIEACTBUM  JUIS
OKpYXarouien cpeibl;

OCO3HAHHE TJIO0AIBHOT'O0 XapakTepa JKOJOTMUECKHX MpoOIeM W MyTed uX
peleHus;

CIIOCOOHOCTh HMCIOJIb30BaTh NPHOOpETaeMble MPU HU3YYEHHH OUOJIOTHUU
3HAHWST W YMEHHUS TpU PEIICHHH TMPOoOJeM, CBS3aHHBIX C PaIlMOHAIBLHBIM
IPUPOJIONOJIb30BAaHUEM  (COOJIIOJICHUE  TpaBWJI  TOBEJAEHUS B MPHUPOJIE,
HAIIPAaBJICHHBIX HAa COXPAaHCHHWE pABHOBECHS B DJKOCHCTEMaX, OXpaHy BHJIOB,
dKOCHUCTEM, Orochephl);

aKTUBHOE HENpPUATHE JEHCTBUN, NPHHOCAIIUX Bped  OKPYKaoIIeH
IPUPOTHON Cpele, YMEHHE MPOTHO3MPOBATh HEOJAronpHUATHBIC SKOJIOTHYECKHE
MOCIIEACTBUS MPEANPUHUMACMbBIX JIEUCTBHUI U MIPEOTBpAIaTh UX;



HaJIM4YME PA3BUTOTO IKOJOTHYECKOI0 MBIIUIEHUS, YKOJIOTHYECKOUN KYJIbTYpHI,
OIIbITa NEeSATENbHOCTH DKOJIOTHYECKOU HAIPaBJIEHHOCTH, YMEHUS
PYKOBOACTBOBATHCS UMHU B IT0O3HABATEJIbHOW, KOMMYHHUKAaTHBHOM M COLMAJIBHOM
IIPAKTUKE, TOTOBHOCTH K YYaCTHIO B IPAKTUYECKOU AEATEIBHOCTH YKOJIOTMYECKOU
HAIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

C(OPMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKH U OOILIECTBEHHOW MPaKTHUKH, OCHOBAHHOTO Ha JAMAJIOTe
KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOET'O MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEPIIECHCTBOBAHUE SI3BIKOBOM M YUTATEIbCKOM KYyJIbTYpPbl Kak CpelIcTBa
B3aMMOJICHCTBUS MEXKY JIFOJIbMHU U TIO3HAHUS MUDA;

NOHUMaHUE creun(uKk OHOJIOrMM KakK HayKH, OCO3HaHUS €€ poJu B
(OpMHUPOBAHUHU PALMOHAIBHOIO HAYYHOTO MBIIIJIEHHS, CO3JIaHUHU LIEJIOCTHOIO
MPENCTaBICHU 00 OKpPYXarOUIEM MHUpPE KaK O €JUHCTBE MPUPOIbI, YEIOBEKa U
obmiecTBa, B INO3HAHMM NPUPOJHBIX 3aKOHOMEPHOCTEM M pElIeHHH HpoOseM
COXpaHEHUs] TPUPOJTHOIO PaBHOBECHS;

yOexXAEHHOCTh B 3HAYMMOCTH OHMOJIOTMU Il COBPEMEHHOM IIMBUIIM3ALINHU:
o0ecrieueHuss HOBOTO YpPOBHS pa3BUTHSA MEAMILIMHBI, CO3/IaHUE MEPCIEKTUBHbBIX
OMOTEXHOJOTUMA, CHOCOOHBIX pemaTh pPEeCypcHble  MpOOJEeMBbl  Pa3BUTHUSA
YeJIOBEUEeCTBa, MOMCKA MyTel BbIX0/a U3 TJI00ATbHBIX 3KOJOTMUECKUX MPOOJIeM U
oOecrieyeHusi  mepexoja K  YCTOWYMBOMY  Pa3BUTHIO,  PAMOHAILHOMY
UCMOJIb30BAHUIO MPUPOJHBIX PECYpPCOB M (HOPMUPOBAHUIO HOBBIX CTaHIApPTOB
KU3HH;

3aUHTEPECOBAHHOCTh B TMOJYyYEHUU OHOJIOTMUECKHX 3HAaHUM B ULEJAX
NOBBIIICHNU OOIIEH KyJIbTYypbl, €CTECTBEHHO-Hay4YHOH TPaMOTHOCTH, Kak
COCTaBHOM 4acTu (PYHKIMOHAJIbHOM IPaMOTHOCTU oOywaroumxcs, (GopMupyemon
MpU U3Y4EHUU OMOJIOTHH;

MOHUMAHUE CYIIHOCTHU METOJOB IMO3HAHHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CHOCOOHOCTH HCIOJb30BaTh IIOJIydaeMble 3HAaHUS IS aHaluu3a |
OOBSICHEHHU SBJIICHUN OKPYKAIOLIEr0 MUpa U MPOUCXOASIINX B HEM M3MEHEHUH,
yMEHUE Jienarb OOOCHOBAaHHBIE 3aKJIIOUEHUS HAa OCHOBE HAy4yHBIX (DAKTOB H
MMEIOIIMXCS JAHHBIX C LENbI0 MOJYYE€HHSI TOCTOBEPHBIX BHIBOJOB;

CIIOCOOHOCTh CaMOCTOATENBHO HCIOJIb30BaTh OMOJOTMYECKUE 3HAHUS IS
peleHust npodJieM B pealbHbIX )KU3HEHHBIX CUTYALIMSIX;

OCO3HAHME LIEHHOCTHM HAY4YHOW AESATENbHOCTH, T'OTOBHOCTH OCYILECTBISAThH
IPOEKTHYIO U UCCIIEN0BATENIBCKYIO IEATEIbHOCTh UHANBUYaJIbHO U B TPYIIIIE;

FOTOBHOCTb M  CIIOCOOHOCTh K  HENPEPBIBHOMY  O0pa3oBaHUIO U
caM000pa30BaHUIO0, K AKTUBHOMY TMOJIYYEHHIO HOBBIX 3HAHUW 1O OHOJOTMU B
COOTBETCTBUHU C )KU3HEHHBIMU MOTPEOHOCTSIMHU.



METAINIPEAMETHBIE PE3YJIBTATBI

MeranpeiMeTHbIE pe3yibTaTbl OCBOEHUSA y4eOHOro mnpeamera «buosorus»
BKJIIOYAIOT: 3HAYUMble s (OpPMHUPOBAHHS MHUPOBO33PEHUS OOYUaAOLIUXCS
MEXAUCIUIUIMHAPHBIE (MEXIPEAMETHBIE) OOIIEHAayYHbIE MOHATHUS, OTPa’KaroIIne
[EJIOCTHOCTh HAYYHOM KapTUHBI MHUpa U CHEUU(PHUKY METOJOB IO3HAHMS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX (BEIIECTBO, 3HEPIUs, SBJIEHUE, IPOLECC,
CUCTEMA, Hay4YHbI (akT, NPUHIUII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
UCCIIe/IOBaHUE,  HAOMIOJEHUE, U3MEpPEHHEe, JOKCIEPUMEHT U  JApYyrue);
yHHUBEpCAJIbHbIE Yy4yeOHble JEHCTBUS (MO3HABaTElIbHbIE, KOMMYHHUKATHBHBIC,

PETYIATHBHBIE), obecnieunBaronme dbopmupoBanue (yHKIIOHATBHON
IPaMOTHOCTM M COLHMAIBHON KOMIETEHUHUH OOYydJaromuxcsi; CHOCOOHOCTD
o0yJaromuxcs UCIIOJIb30BaTh OCBOCHHBIE MEKIUCLIUIIIIMHAPHBIE,

MHPOBO33PEHUYECKNE 3HAHWS W YHUBEPCAIbHBIC yUeOHBIE JCHCTBUS B
MO3HABATEIBHOM U COITUATIBHON MPaKTHUKE.

B pesymbrare wu3ydeHuss OHOJOTMHM Ha YyPOBHE CpPEIHEro O0OIIero
oOpa3oBanusi y oOydaromierocsi Oyayr chOpMHpPOBaHBI  IO3HABATEIbHBIC
YHHUBEpPCAIbHbIC y4€OHBIC IEUCTBHS, KOMMYHUKATUBHBIC YHUBEPCAIbHBIC YUeOHBIC
JCUCTBUS, PETYISITUBHBIC YHUBEpPCAJIbHBIC Yy4YeOHBIC EHCTBHS, COBMECTHAs
JeSITeTHbHOCTb.

MeranpenMeTHbIe pPe3yJabTaThl OCBOSHHUS MPOTPaAaMMBI CPEIHEro O0OIIero
00pa30oBaHUs JOJKHBI OTPAXKATh:

OBnagenne YHHUBEPCAJIbHBIMH y4eOHBIMU NMO3HABATEJIbHBIMH
AeCTBUSIMU:

1) 6a3oBbIe JJOrHYeCcKHe JeHCTBHS:

CaMOCTOSITESILHO  (OpMYJIUpOBaTh M aKTyaJIM3UPOBATh  MPOOJEMY,
paccMmaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIb30BaTh TMPU OCBOSGHWW 3HAHWW TPHEMBI JIOTHYECKOTO MBITUICHHUS
(aHayM3a, CUHTE3a, CpaBHEHUS, KiaccuuKaiu, 0000IeHHS ), pAaCKPbIBATh CMBICT
OMOJIOTHYECKUX TOHATHNA (BBIACTATh WX XapaKTePHBIE MPU3HAKH, YCTAaHABINBATH
CBSI3U C JIPYTUMU MTOHSATHUSIMH);

ONPEACIATh MM JACATEIBHOCTH, 3a7aBas TMapaMeTpbl W KPUTCPUU HX
JTOCTHKEHHUSI, COOTHOCUTH PE3yJIbTaThl IEATCILHOCTH C TIOCTABJICHHBIMU IEJISIMU;

UCIIOJIb30BaTh OMOJIOTUYECKUE TTOHATHUS i1 OObSICHEHUS ()aKTOB U SBJICHUM
YKVUBOU IPUPOJIBL;

CTPOUTH JIOTUYECKUE PACCYXKACHHUS (MHIYKTUBHBIC, JCAYKTHUBHBIC, TIO
AQHAJIOTMH), BBISABISATH 3aKOHOMEPHOCTH M TIPOTHBOPEUYHS B pacCMaTPUBAEMBIX
SIBJICHUSIX, (DOPMYITMPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHSTh CXEMHO-MOJICTIbHBIC cpencTtBa IS peICTaBICHUS
CYIIECTBEHHBIX CBS3€H W OTHOIICHUH B M3Y4aeMBbIX OHMOJIOTMYECKUX OOBEKTaxX, a



TAaKK€  MPOTUBOPEUMH  PAa3HOrO  poOJa,  BBIABIEHHBIX B Pa3JIMYHBIX
MH(POPMAIIMOHHBIX UCTOYHHUKAX;

pa3pabarbiBaTh IUIAH PELICHUs MPOOJEeMbl C YU4ETOM aHadu3a HMMEIOIIMXCS
MaTepUaIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHUBBI B IEATEIbHOCTD, OLIEHUBATH COOTBETCTBUE PE3YIIHTATOB
LeJISIM, OLICHUBATh PUCKU MOCIEACTBUI 1€ATEIbHOCTH;

KOOPAMHUPOBATb U  BBIIOJHATH PabOTy B  YCIOBUSIX  PEAIbHOIO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOI'O B3aUMO/ICUCTBHUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPU PEILICHUH )KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCJIEN0BATEIbCKUE eHCTBUSA:

BJIaJIETh HABbIKAMU Y4e€OHO-MCCIIE0BATEIbCKON U MMPOEKTHOM JESITeNbHOCTH,
HaBbIKAMHU  paspelieHusi mnpoljeM, CHOCOOHOCTbIO M TOTOBHOCTBIO K
CaMOCTOATEJIbHOMY MIOMCKY METOJI0B PELICHUS TPAKTUUYECKUX 3a]1a4, IPUMEHEHHIO
pa3IMYHbIX METOJOB O3HAHUS;

UCIOJb30BaTh PA3JIMYHBIE BHUJBI JESITEIBHOCTU 10 IOJYYEHHUIO HOBOTO
3HaHUS, €ro HWHTEPIpeTalud, MPeoOpa3oBaHUI0 W MPHUMEHEHHIO B Yy4YEOHBIX
CUTYalLHsIX, B TOM YHCJIE TIPU CO3[JaHUH YYE€OHBIX U COLIMATbHBIX IIPOEKTOB;

(dbopMupoBaTh HAyYHBI TUI MBIIUICHUS, BIaJ€Th HAYYHON TEPMUHOJIOTHEH,
KITIOYEBBIMH MTOHSITHSIMHU U METOJIaMU;

CTaBUTh W (QopMynHpoBaTh COOCTBEHHBIC 3a7auvi B 00pa3oBaTEIbHOU
TESITEeTLHOCTU U )KU3HEHHBIX CUTYaIINsX;

BBISIBJIATh [PUUYUHHO-CIICAICTBEHHBIE CBSI3M U aKTyallU3UpoBaTh 3ajadvy,
BBIJIBUraTh TUIOTE3y €€ pelleHUs, HaXOAUTh apryMEHTBl IJIs JI0Ka3aTesIbCTBA
CBOMX YTBEPXKJICHHM, 3a/1aBaTh MapaMeTpbl U KPUTEPUH PELICHUS;

aHAJIM3MPOBATh TOJYYEHHbIE B XOJA€ peIIeHHs] 3a7aud pe3yJbTarhl,
KPUTHUYECKU OLIEHUBATh UX JOCTOBEPHOCTb, IPOrHO3UPOBATh U3MEHEHUE B HOBBIX
YCIOBHSIX;

JaBaTh OLEHKY HOBBIM CUTYAlUsIM, OLICHUBATh MPUOOPETEHHBIN OIBIT;

OCYILECTBJISITh LEJICHAIIPABICHHBIM IOUCK IEpEeHOCa CPEJICTB U CHOCOOOB
NENCTBUS B MPO(PECCUOHATIBHYIO CPENLY;

YMETh IEPEHOCUTh 3HAHUS B IO3HABATEJIBbHYI0 M MPAKTHUYECKYH 00JacTu
KU3ZHEJIEATEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HbIX MPEAMETHBIX 00JacTei;

BBIJIBUTaTh HOBbIE WJEH, MpEeAJIaraTb OpUTHHAJIbHBIE MOAXOJbl U pEIlICHUS,
CTaBUTh MPOOJIEMBI U 33J1a4H, JOMYCKAIOIIUE albTEePHATUBHBIC PEILICHHUS.

3) pa6ora ¢ uaopmanmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUHHKAX MH(MOpMaIK (TeKcTe yueOHOro
nocoOusi, HAYYHO-TIOMYJISIPHOM  JUTepaType, OHOJIOTMYECKUX CIOBApAX H
CIPaBOYHHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B MHTepHETe), aHaIU3HpPOBATH



MHGOPMAIUIO Pa3IMYHbIX BUAOB U (POPM IPEACTABIICHUS, KPUTUUECKH OLIEHUBATh
€€ JTOCTOBEPHOCTh U HENIPOTUBOPEYUBOCTS;

(opMyIMpOBaTh 3aMPOChl U MPUMEHATH PA3JIMYHbIE METOABI NIPU MOUCKE U
orbope Ouosiornueckoir MHGOpMaMU, HEOOXOJUMON JJisl BBINOJIHEHUS y4EOHBIX
3azay;

npuoOpeTaTh OMNBIT HUCHOJIb30BAaHUS HMH(POPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUI, COBEPIICHCTBOBATH KYJIbTYPY aKTUBHOI'O MCIOJIb30BAHUS PA3IMYHbIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMalbHYI0  (OpMYy  MpEACTaBICHUS
Oounonoruyeckoil nHpopMauu (cxembl, rpaduKH, AMarpaMmMmbl, TaOJIULbI, PUCYHKU
" JIpyroe);

UCIONb30BaTh HAay4YHBIA S3BIK B KadyeCTBe CpeAcTBa mpu pabore ¢
Ouonornueckoil uH(poOpMalued: TNPUMEHATh XUMHYECKHE, (u3nueckue Hu
MaTeMaTHYeCKHe 3HAaKH U CUMBOJIBL, (OpMYJbl, a00peBUaTypy, HOMEHKIATYPY,
UCMOJb30BaTh U NpeoOpa3oBbIBATh  3HAKOBO-CUMBOJIMYECKHE  CPEICTBA
HarJIsAIHOCTH;

BJQJIETh ~ HABbIKAMM  PACIO3HAaBaHUA M 3allUThl  WMHQOpMaLuH,
MH(POPMAIIMOHHOM 0€301aCHOCTH JINYHOCTH.

OgyageHne yHuBepCcaIbHbBIMU KOMMYHUKATHBHBIMU 1eCTBUSIMH:

1) oGienme:

OCYILECTBIIATh KOMMYHUKALIUH BO BCEX cepax KU3HU, aKTUBHO yHaCTBOBATh
B JMajore WM JAUCKYCCUU IO CYIIECTBY 00CyXkaaeMoil TeMbl (YMEHUE 3a/71aBaTh
BONPOCHI, BBICKA3bIBaTh CYXJCHHS OTHOCUTEIBHO BBINOJIHEHUS MpPEIIaracMou
3aJla4, YYUTHIBATh MHTEPECHl U COITACOBAHHOCTh MO3WLUNA APYTMX Y4aCTHHUKOB
JUaora Wiv JUCKYCCHH);

pacrio3HaBaTh HEBEpOAJIbHBIE CpEACTBA OOILEHUs, IOHMMAaTh 3HA4YECHUE
COLMAIbHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOH(MIMKTHBIX CHUTYaIui,
YMEThb CMSATYaTh KOH(MIUKTHI U BECTH IEPETOBOPHI;

BJIAJIETh Pa3IMYHBIMU crioco0aMu OOILIEHUS M B3aUMOJCIHCTBHS, NOHUMATb
HaMEpPEHUs APYruX JItOJIeH, MPOSBIISATh YBAXKUTEIBHOE OTHOIICHHE K COOECETHUKY
U B KOPPEKTHOH (popMe (GOpMYyIUPOBATH CBOU BO3PAKEHUS;

pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOKO TOYKY 3PEHUSI C HMCHOJIb30BAHHEM
A3BIKOBBIX CPEJICTB.

2) COBMeCTHAs 1eATeIbHOCTD:

MOHUMAaTh W MCIOJb30BaTh MPEUMYILIECTBA KOMAHJIHOM M WHAMBHIYyaJIbHOU
paboThI pU pEIICHUH OMOJIOTUYECKOMN MPO0IeMbl, 000CHOBBIBATH HEOOXOAMMOCTD
IPUMEHEHUS TPYMIOBBIX (OPM B3aUMOJICUCTBHS MPU PELIEHUN YUYEOHOU 3a1a4u;

BBIOMpPATh TEMATUKY M METOJbl COBMECTHBIX IEHCTBUUA C YYETOM OOLIUX
UHTEPECOB U BOBMOMKHOCTEN Ka)JI0I0 YIEHA KOJIJIEKTUBA;



NpUHUMATh  II€JIM  COBMECTHOM  JICSITENIbHOCTH, OpPraHU30BBIBATH U
KOOPAMHUPOBATHh JEUCTBHUS IO €€ JOCTH)KCHMIO: COCTAaBJITH IUIaH JIEWCTBHIA,
pacnpenensaTh poiad ¢ YYETOM MHEHHMM Y4YaCTHUKOB, OOCYXIaThb pE3YJIbTaThl
COBMECTHOU pabOThI;

OLICHMBAaTh KayeCTBO CBOETO BKJIAJa W KAXKIOr0 y4YaCTHUKA KOMAaHIbl B
OOIIMI pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

IpeajaraTb HOBBIE IIPOEKTHI, OLIEHMBAaThb HWJEHW C TIO3ULIHMA HOBHU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAUMMOCTH;

OCYILECTBJIATh ITO3UTUBHOE CTPAaTErMYECKOE IOBEACHHE B PAIMYHBIX
CUTYaLUSIX, TPOSBIISATH TBOPUECTBO U BOOOpaXKEHUE, ObITh MHULIMATHBHBIM.

OgyaeHne yHUBEPCATbHBIMHU PeryJATHBHBIMHU ACHCTBUAMM:

1) camoopranu3anusi:

UCIOJIb30BaTh OMOJIOTMYECKHE 3HAHMS [UIsl BBISBJIEHUS NpoOJieM U HX
pelIeHUs B )KMU3HECHHBIX U YYCOHBIX CUTYAIIHSIX;

BBIOMpAaTh Ha OCHOBE OHMOJIOTMYECKUX 3HAHUN I1IeJIEBbIE U CMBICIOBBIC
YCTAaHOBKHM B CBOMX JCHCTBHUSX W MOCTYNKaX MO OTHOIIEHHUIO K JKUBOW MPUPOE,
CBOEMY 3JI0POBBIO U 3I0POBbI0 OKPYKAIOIIUX;

CaMOCTOSITEJIbHO OCYILIECTBIIATh MO3HABATEIBHYIO JEATEIbHOCTD, BBISBIIATH
poOJieMbl, CTaBUTh U (POPMYJIHMPOBATH COOCTBEHHBIE 3a7a4ll B 00pa30BaTEIbHOM
NEATENBHOCTU U KU3HEHHBIX CUTYalUsIX;

CaMOCTOSITEJIbHO ~ COCTABJIATh IUIAH pEUIEHUA MpoOdJieMbl €  Y4ETOM
UMEIOITUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M MPEIIMOYTEHHUIH;

JIaBaTh OLIEHKY HOBBIM CHUTYalUsIM;

paciupsTh paMKi Y4eOHOI0 MpeIMeTa Ha OCHOBE JIMYHBIX MPEATIOYTEHU;

JieNiaTh OCO3HAHHBIN BBIOOp, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pelIeHHUE;

OLIEHUBATh PUOOPETEHHBIH OIBIT;

CHOCOOCTBOBaTh (POPMHUPOBAHMIO U TMPOSIBICHUIO IIMPOKOW HPYAULIUUA B
pasHbIX O0O0JIACTSAX 3HAHUM, MOCTOSHHO TMOBBIIIATH CBOM 00pa30BaTENIbHBIA U
KYJbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OLEHKY HOBBIM CUTYallUsiIM, BHOCUTb KOPPEKTHUBBI B AESTEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YIbTATOB LIEIISIM;

BJIaJIeTh  HABbIKAMU  IIO3HABATEIIbHOM  pedieKkcuu  Kak  OCO3HaHUS
COBEpIIAEMbIX JEHCTBUM M MBICIUTENbHBIX MPOIECCOB, HMX pE3ylbTaTOB U
OCHOBaHMI, UCHOJIB30BaTh MPUEMBI peQIIeKCUU NJIsl OLEHKM CUTYyalluH, BbIOOpa
BEPHOI'O PEIICHMUS;

YMETh OLICHHUBAaTh PUCKH U CBOEBPEMEHHO NPUHUMATh pPEIIEHUS IO HUX
CHUKEHUIO;



IIPUHUMATh MOTHMBBI W apryMEHTHl JPYTHX I[PU aHAJIU3€ pPE3YyJIbTATOB
NEeATEIIbHOCTH;

3) npuHsATHE CeOs1 M IPYrUX:

IPUHUMATH Ce0sl, MOHUMasi CBOM HEIOCTATKU U JOCTOMHCTBA;

IIPUHAMAaTh MOTMBBI M aApPryMEHTHl JAPYIMX MPH AaHAJIU3E PE3YIbTAaTOB
NEeATEIIbHOCTH;

IpU3HaBaTh CBOE MPABO U MPABO JPYIHX Ha OIIMOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MU € TO3ULIMU APYTOro YeJIOBEKa.
MNPEIMETHBIE PE3YJIBTATbBI

[IpenmeTHBIE pPE3yJIbTAThl OCBOCHUS COACPXKAHUS YYEOHOTO TIpeaMera
«buonorusiy Ha yriayOJIEHHOM YpPOBHE OPHEHTHPOBAaHBI Ha OOCCIICUCHHE
npopuibHOro  oOydeHuss  oOydaromuxcss  Ouomoruu. OHM — BKJIHOYAIOT:
cneruduyeckue i1 ONOJIOTUY HAYIHBIC 3HAHUS, YMEHHS U CIIOCOOBI ACHCTBHUI 110
OCBOCHHIO, UHTEPIPETALMN U MPEOOPa30BAHUIO 3HAHUM, BUJBI JEATEILHOCTH TI0
MOJIYYCHHUIO HOBBIX 3HAHUN M WX MIPUMEHEHUIO B PA3IMYHBIX YU4COHBIX, a TAKXKE B
peanbHBIX KU3HEHHBbIX cuTyanusax. [IpenMerHbie pe3ynbTaThl MPEACTABIEHBI IO
roJilaM U3y4eHHsl.

[IpenmeTHBIC pe3ysbTaThl OCBOSHUS ydeOHoro mpenmera «buonorus» B 10
KJacce NOIKHbI OTPaXkKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MeCTe€ U PO OUOJOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B (DOPMHPOBAHUU €CTECTBEHHO-HAY4YHOW KapTUHBI MHpPA, B
MO3HAHWUW  3aKOHOB TPUPOJBI W  PEIICHHH TpoOJieM  paliOHAIBHOTO
PUPOIOTIOJIB30BAaHUS, O BKJIAJIE POCCUUCKUX U 3apYOEKHBIX YUEHBIX B PA3BUTHE
OMOJIOr U N,

BJIQJICHHUE CHUCTEMOM OHWOJIOTMYECKMX 3HaHWM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAralonue OMOJOTUYECKHEe TEPMUHBI W TOHATUS (KU3Hb, KIIETKa,
OpraHusmM, MeTa0olu3M, TOMEOCTa3, CaMOPEryJIus, CaMOBOCHPOU3BENIECHUE,
HACJIEICTBEHHOCTh, M3MEHYUBOCTh, POCT U pPa3BUTHE), OMOJIOTHUYECKHE TEOpUU
(xknerounas teopus T. llIBanna, M. lllneiinena, P. BupxoBa, XxpoMocoMHasi Teopus
HacieacTtBeHHoctu T. Moprana), ydenus (H. V. BaBuioBa — o 1eHTpax
MHOroo0Opa3usi ¥ MPOUCXOXKJCHHUS  KYJIbTYpPHBIX  pPAacTE€HUM),  3aKOHBI
(enHOOOpPa3usl MOTOMKOB TMEPBOTO IMOKOJEHUS, PACIICIUICHUSI, YUCTOThl TaMeET,
HE3aBUCUMOr0 HacienoBanusi [. MeHnens, TOMOJOTMYECKUX PSIIOB B
HaCJIEACTBEHHON U3MEHUYNBOCTHU H. . Basuiiona), TIPUHLMIIBI
(KOMIUIEMEHTApHOCTH);

BJIaJICHWE OCHOBHBIMM METOAAaMU HAyYHOTO TO3HAHUS, HCIOJb3YEMBIX B
OMOJIOTUYECKUX HCCIEAOBAHUSX JKHUBBIX OOBEKTOB (OINMHCAHHWE, W3MEPEHUE,
HaO0JII0ICHNE, SKCTICPUMEHT);



YMEHUE BBIICTISTH CYIICCTBEHHBIC MPU3HAKHA: BUPYCOB, KJIETOK MPOKAPHOT U
AYKApUOT, OJHOKJIETOUYHBIX M MHOIOKJIETOYHBIX OpPraHU3MOB, B TOM YMCIE
OaxTepuii, TpruOOB, pacTEHUI, )KUBOTHBIX M YEIOBEKA, CTPOCHUS OPTraHOB M CUCTEM
OpraHOB pacCTEHWIl, >XUBOTHBIX, YEJOBEKAa, IPOLECCOB KU3HEIEATEIbHOCTH,
IPOTEKAIOMINX B OpraHU3MaxX PACTCHH, JKUBOTHBIX M YEJIOBEKA, OMOIOTHYECKUX
poIeccoB: oOMeHa BemecTB (MeTadou3M), MpeBpaIieHUs] YHEPTUU, OPOKEHHS,
aBTOTPOGHOTO U TETePOTPOPHOrO TUIIOB MUTAHUS, (DOTOCUHTE3a U XEMOCHHTE3A,
MHUTO3a, ME€H03a, TaMeTOreHe3a, YMOpHUOreHe3a, MOCTIMOPUOHAIBHOTO Pa3BUTHS,
pa3sMHOXKEHUS,  WHIUBUAYaJbHOIO  pa3BUTHUA  OpraHu3ma  (OHTOTEHE3a),
B3aMMOJICHICTBUS T€HOB, T€TEPO3HCa, UCKYCCTBEHHOTO 0TOOPA;

YMEHHE YCTaHaBIMBATh B3aWMOCBS3M MEXKAY OpraHOMJAMHU KIETKH M HUX
(YHKIHUSAMH, CTPOEHHEM KIIETOK pa3HBIX TKaHeW U HX QYHKUUAMH, MEXITY
opraHaMd W CHCTEMaMH OpPraHOB y PAaCTeHUM, >KMBOTHBIX M YEJOBEKa W UX
(GYHKIUSIMHU, MEXAYy CHUCTEMaMH OpPraHOB M HUX (PYHKUHUAMH, MEXIY 3TalaMu
oOMeHa BEIIEeCTB, dTallaMU KJIETOYHOTO IMKJIA U )KU3HCHHBIX [IUKJIOB OPTraHU3MOB,
dTanmamMu SMOPUOHATBHOTO PAa3BUTHUS, TEHOTUIIOM H (DEHOTHIIOM, (PEHOTUIIOM U
dbakTopamMu cpesibl OOUTAHUS;

YMEHUE BBISIBIATH OTJIMYUTEIbHBIEC NMPU3HAKU KUBBIX CHCTEM, B TOM YHUCIIE
pacTeHuH, )KUBOTHBIX U YEJIOBEKA;

YMEHHUE UCHOJb30BaTh COOTBETCTBYIOIIUE AaApPTyMEHThI, OHOJOTHYECKYIO
TEPMUHOJIOTHIO U CHUMBOJIMKY JJISl IOKa3aTelbCTBA POJICTBA OPTaHMU3MOB Pa3HBIX
CUCTEMAaTUYECKUX TPy,

YMEHHUE pelIaTh OMOJOTHYeCcKUe 3a7a4uu, BBISIBISTh IPUIMHHO-CIIEICTBEHHBIE
CBSI3U MEXIY UCCIEAyeMbIMU OUOIIOTUIECKUMHU TIPOIIECCAMH U SBJICHUSMH, JIEIaTh
BBIBOZIbI M TIPOTHO3bI HA OCHOBAHUU MOJYYEHHBIX PE3YJIbTaTOB;

YMEHHE BBINIOJHATH Ja0OpaTOpHBbIE M MPAKTHYECKHE pPadOThI, COOIIOAAThH
MpaBuiia Mpu padoTe ¢ y4eOHBIM U JIAOOPATOPHBIM 000PYIOBAHUEM;

YMEHHE BBIIBUTATh TUIOTE3bl, MPOBEPATh HX OSKCIEPUMEHTAIbHBIMU
cpeactBamu, (GOPMYyIUPYS I1edb HCCIEAOBAaHUSA, aHAJIM3UPOBATH IIOJYYCHHBIC
pe3yNbTaThl U I€TaTh BHIBODI;

YMEHHE y4acTBOBATh B Y4eOHO-HCCIIEOBATEILCKONH paboTe 1Mo OWOIoTHH,
HKOJIOTUM U MEIUIIMHE, MPOBOAMMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, H
nyOIMYHO  TPEACTABIATH  TMONYYCHHBIE  PE3yNbTaThl HA  yYCHHYECKHX
KOH(EpEeHITUSX;

YMEHHE OLIEHWBAaTh JTHYECKHE AaCIEeKThl COBPEMEHHBIX HCCIICIOBAaHUN B
obmactu  OuolorMM M MEOUUUHBI  (KJIOHUPOBAaHHME,  HCKYCCTBEHHOE
OIJIOJJOTBOPEHHE, HANpPaBICHHOE W3MEHEHHWE TeHOMa W CO3/IaHHME TPAaHCTCHHBIX
OpPraHU3MOB);



YMEHHE OCYIIECTBISATh OCO3HAHHBIN BBIOOp Oynymied mpodeccuoHambHOM
JIESITENIbHOCTH B 00J1aCTU OMOJIOTMH, MEAMIIMHBI, OMOTEXHOJIOTUH, BETEpUHAPHH,
CEJIbCKOTO XO3SMCTBA, MUIIEBON MPOMBINIJICHHOCTH, YIIyOJIsITh MO3HABATEILHBIN
UHTEpEC, HAMIPABJICHHBIA HA OCO3HAHHBIN BHIOOP COOTBETCTBYIOINIECH Mpodeccuu u
NPOJODKEHNE OMOJIOTHYECKOr0 O0pa3oBaHMsI B OpPraHU3AlMSIX CPEIHETO
poheCCUOHATBHOTO M BBICIIIEr0 00pa30BaHMUS.

[IpeameTHbIe pe3ynbTaThl OCBOCHHUS yueOHOro mpeamera «buosorus» B 11
KJlacce NOJKHBI OTPaXKaTh:

c(hOpMUPOBAaHHOCTh 3HAHUM O MECTe€ M pOJM OHOJOTHH B CHCTEME
€CTCCTBEHHBIX HayK, B (OPMHpPOBAHUU COBPEMEHHOW €CTCCTBECHHO-HAyYHOM
KapTUHBI MHpA, B TO3HAHUM 3aKOHOB TPUPOABI M PEIICHHH SKOJIOTUYECKUX
mpo0JieM dYeloBEeYecTBa, a TaKKe B PEHICHHH BOMPOCOB PAIMOHATIHLHOTO
IPUPOIONIOJIb30BAHUS, U B (POPMHUPOBAHUYU LIEHHOCTHOTO OTHOIIEHUS K MPHUPO/IE,
OOIIIECTBY, YENOBEKY, O BKJIA/I€ POCCHICKUX M 3apyOCKHBIX YUEHBIX-OMOIOTOB B
pa3BUTHE OMOJIOTHH;

YMEHHE BIAJeTh CUCTEMOW OWOJIOTMYECKUX 3HAHUHM, KOTOpas BKIIOYAET
OTIpE/CIICHNs] W TIOHUMAHWE CYIIHOCTH OCHOBOMOJIATalONIuX OWOJIOTHIECKUX
TEPMUHOB M TOHATHM (BHUJ, dKOcHCTeMa, Ouocdepa), OMOIOTHYECKHUE TEOPUU
(aBommrornoHHast Teopust Y. JlapBruHa, CHHTETHYECKAs TEOPHsI DBOJIOINN), YICHUS
(A. H. CeBepuoBa — 0 myTsx W HarpaBlieHHsX 3BoJironuu, B.M. BepHaackoro — o
ouocdepe), 3akoHbl (TeHeTHdyeckoro paBHoBecus J[x. Xapau u B. BaiinOepra,
3apoapiiieBoro cxoncrea K. M. bopa), npaBuna (munumyma [O. Jlubuxa,
AKOJIOTUYECKON MUpamMuIbl 3HEprum), rumore3bl (runore3a «Mmupa PHK» V.
I'un6epra);

YMEHHE  BJIaJIeTh  OCHOBHBIMM  METOJAAaMHU  HAyYHOTO  TIO3HAHUS,
UCIOJIb3yeMbIMU B OMOJIOTMYECKUX UCCIEAOBAHUSX KUBBIX OOBEKTOB U AKOCUCTEM
(omucanue, M3MepeHue, HabJo/IeHne, IKCIIEPUMEHT), CIIOcO0aMH BBISBICHUS W
OIICHKU aHTPOIOTEHHBIX U3MEHEHUH B IPUPOJIC;

YMEHHME BBIACIATh CYIIECTBEHHBIE NPU3HAKU: BHJIOB, OHOT€OICHO30B,
AKOCUCTEM U Ouocdephl, CTaOWUIU3UPYIOIIETO, MBMXKYIIEr0 U Pa3phIBAIOIIETO
€CTECTBEHHOT O otbopa, aJIONaTPUYECKOro u CUMIIaTPUUECKOTrO
BUI000Pa30BaHUs, BIMSHUS JBYDKYIIIMX CHII DBOJIFOIIMU HA TEHO(OH/ MOIMYIISIIHH,
MIPUCTIOCOOJICHHOCTH OPTaHU3MOB K Cpelie OOWTaHWs, YepeOBaHMS HAIPaBICHHM
HBOJIIOIIMH, KPYTOBOPOTA BEIIECTB U MOTOKA YHEPTUU B IKOCUCTEMAX;

YMCHHE YCTaHABJIMBATh B3aUMOCBS3M MEXKAY IMPOIECCAaMH  DBOJIOIUH,
JBUOKYITUMUA CUJIAMU aHTPOIOTeHe3a, KOMIIOHEHTAMH Pa3jMYHBIX IKOCHUCTEM H
PUCTTIOCOOTICHUSMH K HUM OPTaHU3MOB;

YMEHHE  BBIABIIATH  OTJIMYUTEIbHBIC  TPHU3HAKA  JKMBBIX  CHCTEM,
MPUCTIOCOOJIEHHOCTh BUJOB K Cpelie OOMTaHUs, a0MOTHUYECKUX U OMOTHYECKHUX



KOMIIOHEHTOB ~ 3KOCHCTEM, B3aUMOCBS3€ii  OpPraHM3MOB B  COOOILECTBaX,
AHTPOIIOT€HHBIX U3MEHEHUN B SKOCHCTEMAaX CBOEH MECTHOCTH;

YMEHHE HCMOJIb30BaTh COOTBETCTBYIOIINE apryMEHTBI, OHOJIOTHYECKYIO
TEPMUHOJIOTHUIO U CUMBOJIMKY JJISL JI0Ka3aTesIbCTBA POJICTBA OPIaHHU3MOB pa3HBIX
CHUCTEMaTUYECKUX TPYIII, B3aUMOCBS3M OPraHU3MOB U Cpe/ibl OOUTaHUs, €IUHCTBA
YeJIOBEUECKUX pac, HEOOXOAMMOCTH COXpPaHEHHsS MHOrooOpaszus BHUAOB H
HKOCHCTEM KaK YCJIOBHUS COCYIIECTBOBAHUS IPUPO/IBI U YEIOBEUECTBA;

YMEHHUE peliaTh OMOJIOTHYECKUE 3aaUH, BEISBISTh MPHUUYNHHO-CIICICTBEHHBIC
CBSI3U MEXIY UCCIEAyeMbIMH OMOIIOTHYECKUMU MIPOIIECCAMU U SIBJICHUSIMHU, J1€1aTh
BBIBOZIbI ¥ TIPOTHO3BI HA OCHOBAHWH TIOTYYEHHBIX PE3YIbTaTOB;

YMEHHE BBINOJHATH Ja0OpaTOpHbIE M MpaKTHYECKHE paldoThl, COOIIOAATH
MpaBuiia Mpu padoTe ¢ y4eOHBIM U JJAOOPATOPHBIM 000PYAOBAHUEM;

YMEHHUE BBIJBUTaTh THIOTE3bl, NPOBEPATh UX OSKCIEPUMEHTAIHLHBIMU
cpeactBamu, (GOpMYyIUpPYS 1EiIb HCCIEAOBAaHUSA, aHAIM3UPOBATH IONYUYECHHBIC
pe3yJbTaThI U JIeTaTh BBIBOIBI;

YMEHHE y4acTBOBAaTh B Y4e€OHO-HCCIIEIOBATENILCKONH paboTe Mo OHonoruu,
AKOJIOTUM U MEIUIIMHE, TPOBOIUMON Ha 0a3e IIKONbHBIX HAYYHBIX OOINECTB, U
nyOJIMYHO  TMPEACTABIATh  IOJIYYEHHBIE  PE3yJbTaTbl Ha  YUYEHHYECKHUX
KOH(pepeHIusX;

YMEHHUE OLEHUBATh TMIIOTE3bl U TEOPUU O MPOUCXOKICHUM KU3HU, YEIOBEKa
M YEJIOBEYECKUX pac, O MPUYMHAX, MOCIEACTBUAX M CIIOCO0aX MPEeIOTBPAIICHU S
rI00aIbHBIX U3MEHEHHUH B Onocdepe;

YMEHHE OCYIIECTBISITh OCO3HAHHBIM BBHIOOp Oynymieid mpodeccrHoHaTIbHOM
JESITETLHOCTH B 00JIACTH OMOJIOTHH, KOJOTHH, TIPUPOAOOIB30BAHUS, METUINHBI,
OMOTEXHOJIOTUH, TICUXOJIOTHH, BETEPUHAPUH, CEIHCKOTO XO34WCTBA, MHILEBOM
HPOMBIIIJICHHOCTH, YIJIyONSTh TO3HABATENbHBIM WMHTEpEC, HalpaBieHHBIA Ha
OCO3HAHHBIM  BBIOOP  COOTBETCTBYIOIIEH  mpodeccud U MPOJOIDKEHHE
OHMOI0OrnuecKoro o0pa3oBaHUsl B OPraHU3ALUAX CPEIHEro MPOPECCHOHAIBHOTO U
BBICIIIETO 00Pa30BaHMUSL.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUJIACC
KosnvecTBo 4yacoB DJIeKTPOHHbIE .
Ne HaunmeHnoBaHnue (mudpoBbIe) Buasl 1 popMBI 1eITEJIBHOCTH € Y4ETOM
" BBI
n/ pa3aesaoB U TeM Beer Kontp. Ipakr. 1pp MoayJs «lIkoabHblil ypok» padoueit
oOpa3oBare/ibHbIE
n NporpaMmel 0 pab. pab. NPOrpaMMbl BOCTIMTAHUS YUPeKIeHUsI
pecypcsl
https://lesson.academy-
content.myschool.edu.ru/lesso IIpUBJICYEHU E BHUMAaHUA NIKOJIFHUKOB K
buosnorus kak .
1 HavKa 1 n/5¢523154-8bfa-4fdf-bdf8- o0cyx1aeMoun Ha  ypoke  uWH{QOpMaIUH,
Y fb62770d3862?backUrl=%2F0 | axTuBH3amM¥ NX TIO3HABATEIHHON JEITEIBHOCTH,
6%2F10
https://lesson.academy-
MPUMEHEHUE Ha YPOKE HHTEPAKTUBHBIX (HOpM
Kusbie content. myschool.edu.rnu/lesso a0O0THI alUXCsl: WHTEIUICKTYaJbHBIX HWT
2 CHCTEMBI 1 X 2 n/5c523154-8bfa-4fdf-bdfs- | i ' Y P
- f062770d38627backUrl=062F0 | CTAMY/HPYIOUIMX MO3HABATENLHYI0 MOTHBALMIO
6%2F10 IIKOJLHHKOB;
MPUMEHEHUE Ha YPOKE JTUCKYCCHUU, KOTOpPHIC
https://lesson.academy- JAl0T  y4yallMMCs BO3MOXHOCTh IpHOOpecTH
buonorus content.myschool.edu.ru/lesso ONBIT BEACHUS KOHCTPYKTHBHOT'O najora;
3 2 05 n/f0169498-8927-400e-81b5- . p Py ; A :
KJIETKH 27a76afeds1p?backUrl=962F0 IrpynmnoBoil paboTel wiM  pabOThI VB napax,
6%2F10 KOTOpbIE y4YaT IIKOJbHUKOB KOMaHIHOU paboTe u
B3aUMOJICHCTBHIO C IPYTHUMH JI€TbMH;
(GhOpMHUpPOBAHHUE  DKOJOTHYECKOE  MBIILICHUE:
https://| esson. academy_ YMEHHE OLCHUBATh CBOKO JCATCIBHOCT H
Xumudeckast content.myschool.edu.ru/lesso | MOCTYOKH IpyruX JIFOACH C TOYKH 3pCHUS
4 OopraHu3aIus 10 1 n/f0169498-8927-400e-81b5- COXpaHEHMS OKpYXalIeh cpenbl — TapaHTa
KJICTKU 27a76afed81b?backUrl=%2F0 | »xwu3am u OGnaromomydms mrofeil Ha 3emie. -

6%2F10

MpUMEHEHHE Ha YPOKEe HWHTEPaKTUBHBIX (HopM

paboThl  yYaNIMXCS:TPYNIIOBOH  pabOThl  UIH
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paboThl B Mapax, KOTOpPHIE ydYaT IIKOJbHUKOB
KOMaHJHOM paboTe W B3aUMOJCHCTBHUIO C
JPYTUMH J1ETbMU;

https://lesson.academy-

pa3BUTHE YMEHHUS OTCTAaWBaTh COOCTBEHHYIO
TOYKY 3pEHHUsI pa3BUBaTh YMEHHE OLICHUBATh

Crpocrue u content.myschool.edu.nu/lesso IOBEICHUE YEJIOBEKA C TOYKU 3PEHHUS 30POBOr0
byHKIHI 8 2 n/070c3elb-ed0e-4857-8bGe- ; P ; P
CTCTKI 45758b8ba098%backUrl=062Eg | ©0Pa3a XKH3HU (Wcrmoyib30BaTh 3HAHUS I/IOJ'IOFI/II:‘I
6%2F10 npu  COOJIOJIGHUHM  TMPaBHJ  ITOBCEIHEBHOU
TUTHICHBI)
pa3BUTHE YMEHUS OTCTAMBaTh COOCTBEHHYIO
OOMeH BEIECTB https://lesson.academy- TOYKY 3pEHHsS pa3BUBATh YMCHHE OIICHHBATH
M IIpEBpAILlCHUC content.myschool.edu.ru/lesso MOBEACHUC YE€IOBEKA C TOYKH 3PCHHS 300POBOTO
PeBp 9 1 n/cdc6b0d2-866f-4635-9168- . P ; P
SHEPIrUH B ceea5el24e552backUr1=%2F0 o0pasa *u3HU (MCIOJIb30BATh 3HAHUS I/IOJ'IOFI/II\/’I
KJIIETKE 6%2F10 npu  COONIOJIEHUHM  TPABWJI  IMOBCEIHEBHOU
TUTHCHBI)
Haciencrsenna https://lesson.academy-
content.myschool.edu.ru/lesso pa3BUTHE COLMAJIbHO AKTUBHOW >KMU3HEHHOM
s uH(popManus
. 9 0.5 n/05b30833-2ed2-445b-b4ae- MO3UIIUH. TIOBBIICHHE YPOBHS COIHATHM3AIUN
1 peaTHsatut e 823f126b73d0?backUrl=%2F0 | mxomsaIKOB
B KJICTKC 6%2E10
https://lesson.academy-
o content.myschool.edu.ru/lesso pa3BUTHE COLMAIBHO AKTUBHOW JKM3HEHHOU
Kusuenuniit
6 1 n/05b30833-2ed2-445b-b4ae- MO3UIMU. IOBBIIIEHUE YPOBHS COLUAIM3ALUU
LT KIICTIH 823126073d0%backUrl=%2F0 | mxomsHuKOB
6%2F10
https//l esson academv_ IMIPUMCHCHUE HHCKYCCHﬁ, KOTOPBIC JarT
Crpoenue u content.myschool.edu.ru/lesso y4almmcss BO3MOXHOCTb TPUOOPECTH  OMBIT
GbyHKIIUN 17 15 n/f6d39de3-49b3-415f-a6de- BEJICHUSI KOHCTPYKTHBHOT'O JHajora; rpymnmoBou
OpraHu3MOB b61e1484b48f?backUrl=%2F0 | paGoTsl uam paGoTHI B MHapax, KOTOpbIE ydaT

6%2F10
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B3aUMOJIEHCTBUIO C IPYTHUMHU 1€TbMH;

PasMmuoxeHue n

https://lesson.academy-
content.myschool.edu.ru/lesso

NpUMEHEHHUE Ha YPOKEe HWHTEPaKTUBHBIX (HOpM
paboOTBHl yyamuxcsi: UHTENJIEKTYalbHBIX WID,
CTUMYJIUPYIOIIMX I1O3HABATEIbHYI0 MOTHBALUIO
IIKOJIBHUKOB;  JAMCKYCCHUH, KOTOpbIE€  JaroT

10 pa3BUTHE 8 1.5 n/f6d39de3-49b3-415f-a6de- 5
OpraHu3MoB b61e1484b48f?backUrl=%2F0 ydqamuMces BO3MOXHOCTBb IMPHOOPECTHU  OIBIT
6%2F10 BEJICHUSI KOHCTPYKTHBHOI'O JIMAJIOTa; -CO3/IaHHE
YCIOBUM [l  pa3BUTUSI KOMMYHHMKAaTHBHBIX
KOMITETEHLIUH yJaIuxcsl.
I'eneruka —
HayKa 0 https://lesson.academy-
content.myschool.edu.ru/lesso pa3BUTHE yMEHHUS OTCTAaWBaThb COOCTBEHHYIO
HACJIEICTBEHHOC .
11 2 0.5 n/8088b7fa-1bac-4c85-9905- TOYKY 3pEHUSl Pa3BUTHE COIHMAIBLHO AKTUBHOM
THH 291d41ed37f8?backUrl=%2F0 | sku3HeHHOI MO3HIKH.
W3MEHUYHUBOCTHU 6%2F10
OpPraHu3MOB
3aKOHOMEPHOCT https://lesson.acadeny- IpUMEHEHHE Ha YpPOKE HHTEPaKTUBHBIX (HopM
" content.myschool.edu.rw/lesso a00TEI alllAXCS: HWHTEICKTYaJIbHBIX HWI
12 10 1 | n/8088b7fa-1bac-4c85-9905- | i ' v b
HACJIEJICTBEHHOC 491d41ed37f87backUrl=062F0 | CTIMYHMPYIOUX TO3HABATENBHYIO MOTHBAIUIO
TH 6%2F10 HIKOJIbHUKOB;
https://lesson.academy-
content.myschool.edu.ru/lesso pa3BUTHE YMEHHUSA OTCTauBaTb COOCTBEHHYIO
3aKOHOMEPHOCT .
13 6 1 n/e1564a9c-0f9c-4060-abd6- TOYKY 3pEHHUS pPa3BUTHE COLMAIBHO AKTUBHOU
1 3MCHAHBOCTH 435067cecl4d?backUrl=%2F0 SKU3HCHHOUN MO3UIIHH.
6%2F10
https//l esson academv_ HpHMeH CHHC HHCKYCCHﬁ, KOTOpre OarnT
[enernka content.myschool.edu.ru/lesso ydaluMcs BO3MOXKHOCTb IPUOOPECTH  OMBIT
HETU
14 eroBeKa 3 0.5 n/143bcb4f-232b-4e0c-84a7- BEJICHUSI KOHCTPYKTHBHOT'O JHajora; rpymnmoBou
YeJoB

7b6b48306d6b?backUrl=%2F0

6%2F10
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ITKOJIbHUKOB KOMaHTHOM pabote u
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https://lesson.academy-content.myschool.edu.ru/lesson/e1564a9c-0f9c-4060-abd6-435067cec14d?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/143bcb4f-232b-4e0c-84a7-7b6b48306d6b?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/143bcb4f-232b-4e0c-84a7-7b6b48306d6b?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/143bcb4f-232b-4e0c-84a7-7b6b48306d6b?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/143bcb4f-232b-4e0c-84a7-7b6b48306d6b?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/143bcb4f-232b-4e0c-84a7-7b6b48306d6b?backUrl=%2F06%2F10

B3aUMOJICHCTBHIO C IPYTHUMH JI€ThMH;
https://lesson.academy- MPUMEHEHUE Ha YPOKE HHTEPAKTUBHBIX (HOpM
Cenexuus content. myschool.edu.ni/lesso paboOTBHl yyamuxcsi: UHTENJIEKTYalbHBIX WID,
15 4 1 n/86acad55-2279-4152-a48a-
OpPraHu3MOB 840020ce02707backUrl=%2F0 | STAMYTHPYIOUHX TO3HABATEBHYIO MOTHBALUIO
6%2F10 IIKOJIbHUKOB;
BHOTEXHOTOrHS https://lesson.academy-
- content.myschool.edu.ru/lesso -rpynmnoBast pabora wunM pabora B Mapax,
16 4 n/133b0166-fc35-4a91-a264- KOTOpBIE€ YyYaT y4alluXcsi KOMaHAHOH pabore u
CHUHTETHYeCKast
14a2ee2f58977backUrl=%2F0 | p3ammomelicTBHIO C APYrMMH 00YHYaIOUMHUCH;
ounosorus o
6%2F10
17 PesepBHOE 1
BpeMs
OBULIEE
KOJIMYECTBO
102 1
YACOB I10 0 3

I[TPOTPAMME



https://lesson.academy-content.myschool.edu.ru/lesson/86acad55-2279-4152-a48a-840d20ce0270?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/86acad55-2279-4152-a48a-840d20ce0270?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/86acad55-2279-4152-a48a-840d20ce0270?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/86acad55-2279-4152-a48a-840d20ce0270?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/86acad55-2279-4152-a48a-840d20ce0270?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/133b0166-fc35-4a91-a264-14aaee2f5897?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/133b0166-fc35-4a91-a264-14aaee2f5897?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/133b0166-fc35-4a91-a264-14aaee2f5897?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/133b0166-fc35-4a91-a264-14aaee2f5897?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/133b0166-fc35-4a91-a264-14aaee2f5897?backUrl=%2F06%2F10

11 KVIACC

KoanuyecTBo 4acoB

Buabl u gopMbI 1eITEILHOCTH €

Ne HaunmeHoBaHue . .
yeKkTpoHHbIE (LU POBBIE) yuértom moayast «lIkoJabHbIH ypoKx»
n/ pa3aeioB U TeEM Bce | Kourp. | IIpakr. N
o0pa3oBaresibHbIE pecypchl padoueii nporpaMMbl BOCIIUTAHUS
n NMPOrpaMMmbl ro pao. pao.
yupe:KaeHust
https://lesson.academy- MPUBJICYCHHE BHUMAHUS YdYallUXcad K
MuUKpO3BOJIIOIHS U content.myschool.edu./lesson/d IICHHOCTHOMY acCIeKTy M3y4aeMbIX Ha
P 14 2 bb6c1d1-cfoc-43b5-ae8c- Y acherty eyt
€€ pe3yJIbTaThl 1a4a8ea05f957backUrl=%2F06% | YPOKaX — ABICHHH. HrpOBbIe hopmbl
2F11 00y4YeHUs U pa3BUTUS
https://lesson.academy-
content.myschool.edu.ru/lesson/d pa3BUTHE COLIMAJIBHO aKTUBHOU
MaxkposBosonus u .
. 6 5d4ce86-b439-4abe-b498- SJKU3HEHHOH HO3ULIUH. [IOBBIIIIECHUE
©¢ Pe3yIIbTaTHL ab8377cd47d4?backUrl=%2F06% YPOBHS COLMAIM3ALMU LIKOJIbHUKOB
2F11
MPUMEHEHUE AUCKYCCUHM, KOTOpbHIE AAIOT
https:/”essonlacademy_ ydqamuMcesa  BO3MOXHOCTb HpI/I06peCTI/I
IIpouncxoxenne u content.myschool.edu.ru/lesson/9e | OIBIT BECHUA KOHCTPYKTHBHOT'O
pa3BUTHE KU3HU HA 15 1.5 c4c3a8-5763-40ed-b127- JMAJIora; TPYNIoBOi paboThl MM pabOTHI
3emuiie 2e1b849c42227backUrl=%2F06% | B mnapax, KOTOpblE y4aT MIKOJLHUKOB
2F11 KOMaHIHOH paboTe ¥ B3aMMOJIEHCTBHIO C
JIPYTUMH JI€TbMH;
MPUMEHEHUE Ha YPOKE HHTEPAKTUBHBIX
https://lesson.academy- opm paboTHI YHAIIXCA:
[Ipoucxoxaenue content.myschool.edu.ru/lesson/d HMHTEJJICKTyaJIbHBIX urp,
YEJIOBEKa — 10 1 d16ac23-fddb-4c08-a329- CTUMYJIUP YOI X MM03HABATEJBHYIO
AHTPOIIOrE€HE3 6de2fal010737backUrl=%2F06% | moTuBamMI0 IIKONBHUKOB; AMCKYCCHIA,
2F11 KOTOpbIE AT Y4YallUMCS BO3MOXHOCTh
npuodpecTH OIBIT BEJICHUS



https://lesson.academy-content.myschool.edu.ru/lesson/dbb6c1d1-cf9c-43b5-ae8c-1a4a8ea05f95?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/dbb6c1d1-cf9c-43b5-ae8c-1a4a8ea05f95?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/dbb6c1d1-cf9c-43b5-ae8c-1a4a8ea05f95?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/dbb6c1d1-cf9c-43b5-ae8c-1a4a8ea05f95?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/dbb6c1d1-cf9c-43b5-ae8c-1a4a8ea05f95?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/d5d4ce86-b439-4abe-b498-ab8377cd47d4?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/d5d4ce86-b439-4abe-b498-ab8377cd47d4?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/d5d4ce86-b439-4abe-b498-ab8377cd47d4?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/d5d4ce86-b439-4abe-b498-ab8377cd47d4?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/d5d4ce86-b439-4abe-b498-ab8377cd47d4?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/9ec4c3a8-5763-40ed-b127-2e1b849c4222?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/9ec4c3a8-5763-40ed-b127-2e1b849c4222?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/9ec4c3a8-5763-40ed-b127-2e1b849c4222?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/9ec4c3a8-5763-40ed-b127-2e1b849c4222?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/9ec4c3a8-5763-40ed-b127-2e1b849c4222?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/dd16ac23-fddb-4c08-a329-6de2fa101073?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/dd16ac23-fddb-4c08-a329-6de2fa101073?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/dd16ac23-fddb-4c08-a329-6de2fa101073?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/dd16ac23-fddb-4c08-a329-6de2fa101073?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/dd16ac23-fddb-4c08-a329-6de2fa101073?backUrl=%2F06%2F11

KOHCTPYKTUBHOI'O  JMaJlora; -CO3JaHHE

YCJIOBUM TSt pa3BUTHS
KOMM YHUKATUBHBIX KOMIIETCHIIU I
ydalmxcsl.

DKOJIOrust — HaykKa
0
B3aMMOOTHOIIICHUA
X OPraHU3MOB U

https://lesson.academy-
content.myschool.edu.ru/lesson/7

MNPpUMCHCHUC I[I/ICKYCCI/Iﬁ, KOTOpPBIC IAar0T
ydqamuymMcesa  BO3MOXKHOCTb HpI/IO6peCTI/I

OIIBIT BCACHUA KOHCTPYKTHUBHOI'O

3 0.5 b5d33d5-1cfb-47db-807e- Jasora; rpyrmnoBod paboThl UK paOOTHI
HAJIOpTaHH3MCHHBIX 8592819110ee?backUrl=%2F06% B TapaxX, KOTOpbIE Yy4YaT IIKOJbHUKOB
CHCTEM C . .
. 2F11 KOMaHIHOH paboTe ¥ B3aMMOJIEHCTBHIO C
OKpY’KaroIei
. JIPYTUMU JICTbMH;
cpezoi
https://lesson.academy- npuBiicdeHUt BHUMAHUS IIKOILHUKOB K
Opra"usmel 1 content. myschool.edu.nulesson/7 o0cyxa1aeMoil Ha oke wuH(popMaIUu
P ; 9 15 b5d33d5-1cfb-47db-807e- Y P DM,
cpena oOMTaHHs 8502891 10ee7hackUrl=062F060, | AKTHBH3AIH 1504 [MO3HABATEILHOM
2F11 EATENBHOCTH;
https://lesson.academy-
DKOJIOTHS BUIOB U content.myschool.edu.ru/lesson/d pasButue COLIMAJIBHO AKTUBHOMN
. 9 0.5 224f4ab-dcaf-4e28-adf9- JKU3HEHHON TO3UIIVH. [IOBBIIIIEHNE
HOIY JISTTHA 520525b609aa?backUrl=%2F06% | ypoBHs conmanu3alMy MKOILHUKOB
2F11
DKoI0rus https://lesson.academy- npuBiiedeHU! BHUMAHUS IIKOJHHUKOB K
. content.myschool.edu.ru/lesson/d oBCyRzaeMOl HA YDOKe HHBOPMAIMH
3 ' 12 05 224f4ab-dcaf-4e28-adfo- Y P pMau,
KOJIOTHUECKHE 5205250609aa?backUr|=0%2F06% | 2KTHBH3aIIH X [M03HAaBaTEJILHON
CHCTEMBI IEATENBHOCTH,
2F11
https://lesson.academy-
buocdepa — MpPUMEHEHHE Ha YPOKEe HHTEPaKTHBHBIX
" 5 content.myschool.edu.ru/lesson/d bopy AGOThL ——
224f4ab-dcaf-4e28-adfo- p p YHAIHXC:
9KOCHCTEMA 520525b609aa?backUr|=0%2F06% | HHTEICKTYalTbHBIX urp,



https://lesson.academy-content.myschool.edu.ru/lesson/7b5d33d5-1cfb-47db-807e-85928f9110ee?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/7b5d33d5-1cfb-47db-807e-85928f9110ee?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/7b5d33d5-1cfb-47db-807e-85928f9110ee?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/7b5d33d5-1cfb-47db-807e-85928f9110ee?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/7b5d33d5-1cfb-47db-807e-85928f9110ee?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/7b5d33d5-1cfb-47db-807e-85928f9110ee?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/7b5d33d5-1cfb-47db-807e-85928f9110ee?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/7b5d33d5-1cfb-47db-807e-85928f9110ee?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/7b5d33d5-1cfb-47db-807e-85928f9110ee?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/7b5d33d5-1cfb-47db-807e-85928f9110ee?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/d224f4ab-dcaf-4e28-adf9-520525b609aa?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/d224f4ab-dcaf-4e28-adf9-520525b609aa?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/d224f4ab-dcaf-4e28-adf9-520525b609aa?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/d224f4ab-dcaf-4e28-adf9-520525b609aa?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/d224f4ab-dcaf-4e28-adf9-520525b609aa?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/d224f4ab-dcaf-4e28-adf9-520525b609aa?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/d224f4ab-dcaf-4e28-adf9-520525b609aa?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/d224f4ab-dcaf-4e28-adf9-520525b609aa?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/d224f4ab-dcaf-4e28-adf9-520525b609aa?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/d224f4ab-dcaf-4e28-adf9-520525b609aa?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/d224f4ab-dcaf-4e28-adf9-520525b609aa?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/d224f4ab-dcaf-4e28-adf9-520525b609aa?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/d224f4ab-dcaf-4e28-adf9-520525b609aa?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/d224f4ab-dcaf-4e28-adf9-520525b609aa?backUrl=%2F06%2F11

N
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CTUMYJIHPYFOIIAX M03HABATEIBHYIO
MOTHBAIIMIO  IIKOJILHUKOB, JIMCKYCCHH,
KOTOpBIE JAIOT YYallUMCS BO3MOXHOCTh
pUoOOpecTH OTIBIT BEJICHUS

KOHCTPYKTUBHOI'O auajiora; -CO3JaHUC

YCIIOBHM JU1s pa3BUTUSA
KOMMYHHKATHBHBIX KOMIIETCHITH
YYaIXCsl.
3apoxeHue 1 https://lesson.academy- NPUMEHEHHE Ha YpPOKE HWHTEPAaKTHBHBIX
pas3BuUTHE content.myschool.edu.ru/lesson/0 bopm paboTsl y4anmxcsi:
10 ABOJIFOIIOHHBIX 4 8680ea9-24b5-4073-9¢c88- WHTEJUICKTYaJIbHBIX urp,
TIpe/ICTaBIICHUI B 78991a88f00c?backUrl=%2F06% | crumymupyromux TI03HABATEIbHYIO
OHMOJIOTHH 2F11 MOTHBAIMIO IKOJIbHUKOB;
https://lesson.academy- -rpymmoBas pabora uiaM pabora B mapax,
YernoBex i content.myschool.edu.ru/lesson/6 KOTODEIC At AIEXCH  KOMAHIHOH
11 6 231556e-13f5-4ffe-baza- ; byie - yuat -y
OKpYyJKaroIas cpeia 91a490fd51567backUrl=062F06%, | PR00TE H B3aHMOEHCTBHIO C JpyruMH
2F11 00y4aroIMMHCS;
Nrorosas
12 KOHTPOJIbHAS 1
pabora
13 PesepBHOE Bpems 7
OBUIEE KOJIMYECTBO
YACOB IO 102 7.5

I[TPOTPAMME



https://lesson.academy-content.myschool.edu.ru/lesson/d224f4ab-dcaf-4e28-adf9-520525b609aa?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/08680ea9-24b5-4073-9c88-78991a88f00c?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/08680ea9-24b5-4073-9c88-78991a88f00c?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/08680ea9-24b5-4073-9c88-78991a88f00c?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/08680ea9-24b5-4073-9c88-78991a88f00c?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/08680ea9-24b5-4073-9c88-78991a88f00c?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/6231556e-13f5-4ffe-ba2a-21a490fd5156?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/6231556e-13f5-4ffe-ba2a-21a490fd5156?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/6231556e-13f5-4ffe-ba2a-21a490fd5156?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/6231556e-13f5-4ffe-ba2a-21a490fd5156?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/6231556e-13f5-4ffe-ba2a-21a490fd5156?backUrl=%2F06%2F11

YYEBHO-METO/INYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

* buonorus. buonornueckue cucremsl U mpoiieccel, 10 kinace/ Tepemos A.B.,
[lerpocoBa P.A., O011ecTBO ¢ OrpaHUuYE€HHON 0TBETCTBEHHOCThIO « O]
MHEMO3U1HA»

* buonorus. buonornueckue cucremsl u npouecchl, 11 kmacc/ Tepemon A.B.,

[lerpocoBa P.A., OGuiecTBo ¢ orpaHM4eHHON OTBETCTBEHHOCThIO «AOL]

MHEMO3HNHA»

METOAUYECKHUE MATEPUAJIBI IJISA YYUTEJISA
buonorus. buonorudeckuit cuctemsl u nporecchl. 10-11 kmaccel. YrmyOneHHBIM
ypoBeHb. Metoaudeckoe nocodue ais yautens. PI'OC./ A. B. Tepemosa, P. A.

[lerpocosoii. nox pea.B.Poxnosa. OOO Muemoznmma, 2023r.

MNP POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET

1.https://myschool.edu.ru/

2.https://bio-ege.sdamgia.ru/

3.https://fipi.ru/
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