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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo yuebHoMy mnpeamery "buonorus" (manee - OUOJIOTHS) Ha YPOBHE CPEAHETO
obmiero oopazoBanus pazpaboTana Ha ocHOBe DenepanbHOTO 3aKk0HA OT 29.12.2012 Ne 273-03 «O06
oOpazoBanun B Poccuiickoit ®epepanuny, ®I'OC COO, Konuemnmuu mnpenonaBaHus y4eOHOTO
npeamera «bHooTus» 1 OCHOBHBIX TOJIOKEHUH (eepanbHOi pabodeli mporpaMMbl BOCTIUTAHHS.

VYuebnblii npeamer «buosorus» yriayonéaHoro ypoBHs usydenus (10—11 xmaccel) siBisiercs
OJIHUM U3 KOMIIOHEHTOB IpeaMeTHoW obnactu «EcTecTBeHHO-HayuHble MpeaMerhl». (CoriiacHo
nosnoxkeHusiM GI'OC COO npoduiibHble yueOHbIE IPEIMETHI, U3y4aeMble Ha YriayOlIEHHOM YpOBHE,
SBJIFOTCST  criocoOoM auddepennmany 0OyueHrss Ha ypOBHE CpeaHero oOmiero oOpa3oBaHUS H
MpHU3BaHbl O0ECIIEYNTh MPEEMCTBEHHOCTh MEXIy OCHOBHBIM OOIIMM, CPEJHUM OOIIUM, CPEIHUM
npo(hecCHOHATFHBIM M BBICIINM 00pa3oBaHueM. B To ke BpeMs Ka)Iblii U3 9THX y4eOHBIX MPEAMETOB
JOJDKEH OBITh OPUEHTHPOBAH Ha TPUOPUTETHOE pelIeHHe 00pa30BaTENbHBIX, BOCHHUTATEIBHBIX M
pa3BHUBAIOIIMX 3ajay, CBSI3aHHBIX ¢ MpodopUeHTaIel 00yJarouxcs U CTUMYJIMPOBaHUEM MHTepeca
K KOHKPETHOW OOJIaCTH HAYYHOTO 3HAHWA, CBS3aHHOTO C OHMOJIOTHEW, MEAHMIIMHOM, SKOJIOTHEH,
MICUXOJIOTUEH, CIOPTOM WJIM BOEHHBIM JIEJIOM.

[Iporpamma mo yue6HOMY mpenMery "buosorus" naér mpencraBieHHe O eI U 3a7avax
u3ydyeHus ydeOHoro mnpeamera «buonorusp» Ha yriayOGI€HHOM YypOBHE, OINpejaesseT o0sA3aTeNbHOoe
(MHBapMaHTHOE) NPEIMETHOE COJEp)KaHHWe, €ro CTPYKTYpUpOBaHHE IO pa3feiaM M TeMaw,
pacnpeziefieHue Mo KjaccaMm, peKOMEHIYeT MOCJIeA0BATEIbHOCTh U3Y4YeHUs y4eOHOro marepuaia ¢
YI€TOM MEXIPEJIMETHBIX M BHYTPHUIIPEAMETHBIX CBS3€H, JOTMKH Y4eOHOTO Mpolecca, BO3PACTHBIX
ocobeHHOCTel oOyuaronuxcsa. B mporpamme 1no 61MoJI0TMU peaii30BaH MPUHIUI TPEEMCTBEHHOCTH C
n3ydyeHueM OWOJOTMM Ha ypPOBHE OCHOBHOTO oOmmiero oOpa3oBaHus, Omaromaps demy
MPOCMATPUBACTCSl  HANpaBICHHOCTh Ha MOCHEAYIOUIee pa3BUTHE OWOJIOTHUYECKUX  3HAHMIA,
OpUEHTHUPOBAaHHBIX Ha (QOPMHUPOBAHUE ECTECTBEHHO-HAyYHOTO MHPOBO33PEHHUS, 3KOJOTHYECKOTrO
MBIILJICHHS, MIPEACTABICHUI O 3I0pOBOM 00pa3e *U3HH, Ha BOCMUTAHHE OEPEKHOTO OTHOLIEHUS K
OKpYXaroled TpupoaHoil cpeae. B mporpamme mo OwojiorMM TakKe TOKa3aHbI BO3MOXKHOCTH
yaeOHoro mnpeamera «buonorms» B peanmsanmu TpeboBanmit PI'OC COO k mIaHUPYEMBIM
JUYHOCTHBIM, METallpeIMETHBIM U TPEAMETHBIM pe3yabTaTaM oOydeHus U B (HOPMUPOBAHUU
OCHOBHBIX BHJIOB Y4€OHO-TI03HABATEIBHON AEATEIHHOCTH OOYYAIOIIUXCS MO OCBOCHUIO COJIEP>KaHUS
OMOJIOTHYECKOTO 00pa30BaHUs Ha YPOBHE CPEIHETO 00IIero oopa3oBaHusl.

VYueOuplii npenmer «buosorus» Ha ypoBHE CpeaHero ooOmero o0pa3oBaHUs 3aBEpIIACT
Ouosnoruueckoe 00pa3oBaHUE B IIKOJIE M OPUEHTUPOBAH Ha pACUIMpEeHUE U yriyOleHue 3HaHHM
oOyyarouuxcs 0 *UBOUM MPUPOJAE, OCHOBAX MOJIEKYJIIPHON M KJIETOYHON OMOJIOTHH, SMOPUOJIOTUU U
OMOJIOTHH Pa3BUTHSL, TCHETUKH, CEJIEKIINH, OMOTEXHOJIOTHH, SBOJIIOLIMOHHOTO YYEHUS U 3KOJIOTHH.

Nzyuenue yueOHOro mnpenmera «buonorus» Ha yriayOJeHHOM YpOBHE OpPHUEHTHUPOBAHO Ha
MOATOTOBKY OOYYarOLIUXCs K MOCIEIYIOMIEMY MOJIYyYeHUI0 OMOJIOTMYECKOTO 00pa3oBaHus B By3ax U
OpraHm3alusax cpenHero mnpodeccruonanbHoro obpasoBanus. OCHOBY €ro COJAEp)KaHUS COCTaBIISET
cuctemMa OMOJOTMYECKUX 3HAHWMU, MOJYYEHHBIX NMPU HU3YYCHUU OOYYAIOIIMMHKCS COOTBETCTBYIOIIUX
CUCTEeMAaTUYECKUX Pa3/ejoB OMOJIOTUU Ha YPOBHE OCHOBHOTO oOmiero oopaszoBanus, B 10—11 kiaccax
9TH 3HAHUS TOJIYYaroT pa3BUTHE. Tak, pacIUPEeHbl U YriayOJeHbl OMOIOrHYecKre 3HAHUSI O PACTEHUSIX,
KHUBOTHBIX, TIpubOax, OaKkTepusx, OpraHU3Me 4eJOBeKa, OOIUX 3aKOHOMEPHOCTSX JKU3HH,
JIOTIOJTHUTEIBHO BKJIIOUEHBl OMOJIOTHYECKHE CBEACHUS TNPUKIAJHOTO U TOMCKOBOTO XapakTepa,
KOTOpBIE MOXKHO MCIIOJIb30BaTh KaK OPUEHTHPHI IS MOCIEAyIoIero Beibopa npodeccun. BozmoxkHa
TakKe HWHTErpanus OHOJOTMYeCKUX 3HAHUH C COOTBETCTBYIOUIUMHU 3HAHUSAMHU, MOTYyYECHHBIMU
00y4aronMMuUCs Ipy U3yu4eHUU GU3UKH, XUMUH, Teorpaduu 1 MaTeMaTHKH.

CtpykTypa nporpaMmsl 1o yuebHomy npeamery "buonorus" oTpaxaeT CUCTEMHO-YPOBHEBBIN U
HBOJIIOLMOHHBIA TOAXOJbl K U3ydeHHto Ouonoruu. CoriacHo UM, HU3y4aroTcs CBOICTBa U
3aKOHOMEPHOCTH, XapaKTepHbIE JUIsl JKMBBIX CHUCTEM pPAa3HOTO YPOBHS OpraHU3alllH, 3BOJIIOIMU
OpraHM4ecKoro MUpa Ha 3emJjie, COXpaHEHHUs OMOJOrHYecKoro pasHooOpasus muiaHeTbl. Tak, B 10



KJIaCCe M3YYalOTCS OCHOBBI MOJICKYSIPHOH W KJIETOYHOW OHOJOTHH, SMOPHOJIOTHH M OHOJIOTHUH
pa3BHUTHS, TEHETUKUA M CEIICKIIUHU, OMOTEXHOJOTUU M CHHTETUYCCKOW OHMOJIOTHH, aKTyaTH3UPYIOTCS
3HaHHUS OOYYAIOIIUXCSI MO OOTaHWKE, 300JI0THH, aHATOMHH, (PU3HOJIOrHHM yenoBeka. B 11 kmacce
M3YYar0TCS SBOIOIMOHHOE YU€HHE, OCHOBBI SKOJIOTHH U y4eHHe 0 Onocdepe.

VYuebublii  npeamer  «buojorus» mpuszBaH  OOECIEYUTH  OCBOCHHE  OOYYAIOIUMUCS
OMOJIOTMYECKUX TEOPUU M 3aKOHOB, WJICH, MPUHIMIIOB M TPABHJI, JIGKAIINX B OCHOBE COBPEMEHHOMN
€CTECTBCHHO-HAYYHON KapTHHBI MUPA, 3HAHWA O CTPOCHUH, MHOTOOOPa3uu M 0COOCHHOCTSX KIICTKH,
OpraHmW3Ma, TOMyJSIUU, OHWOIEHO3a, O3KOCHUCTEMBI, O BBIJAIONIMXCS HAYYHBIX JOCTHIKCHUSIX,
COBPEMEHHBIX HCCIICIOBAHUSAX B OHMOJIOTHH, MPHUKIAJHBIX acleKTax OWOJIOTHYecKux 3HaHuu. Jlis
Pa3BHUTHS U TIOJJCPKAHUS MHTEpEca 00YJarOIUXCsl K OMOJIOTUU HAPSIY CO 3HAYUTEIHHBIM 00BEMOM
TEOPETUYECKOT0 MaTepHalia B COJEPKAHUU MPOTPAMMBI 10 OHMOJIOTHH MPEITyCMOTPEHO 3HAKOMCTBO C
WCTOpPUEH CTAHOBJICHUS W PA3BUTHs TOW WM WHOW 00JacTH OWOJIOTHH, BKJIAJIOM OTCUSCTBEHHBIX U
3apy0eKHBIX YIEHBIX B PEIICHUE BAKHEUITNX OUOJOTHICCKIX U IKOJOTHICCKUX TIPOOIIEM.

Lenp w3yueHus ydeOHOrO mpenmera «bwonorus» Ha yriryOJI€HHOM YpPOBHE — OBJIAJICHUE
0OyJaIONTUMUCS 3HAHHMSIMH O CTPYKTYPHO-(DYHKIIMOHAILHOW OpPraHHW3allMH JKUBBIX CHCTEM Pa3HOTO
paHra W TpUOOpPETCHWE YMEHUH WCIOJBb30BaTh 3T 3HAHWS B (OpPMHUpOBAHWHM WHTEpeca K
onpenenEHHo 00JacTH MPOPECCHOHATILHON JIEATEHLHOCTH, CBS3aHHOM C OMOJIOTHUEH, UK K BBIOOPY
y4eOHOTO 3aBe/ICHUS ISl MPOJOJHKEHUS OMOJIOTHYECKOTO 00pa30BaHus.

JlocTmkeHne el u3ydeHusl ydeOHoro mpemmera «buosorus» Ha yriayOJIEHHOM YpOBHE
oOecrieunBaeTCs PEIICHUEM CIICYIONTUX 3a]1a4:

OCBOCHHE OOYYArOIIMMHKCS CHCTEMBbI OMOJOTHYECCKHX 3HAHUH: 00 OCHOBHBIX OHMOJIOTHYECKHX
TEOPHSIX, KOHIICTIIUAX, THUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSX M TIPAaBWJIAX, COCTABIISIONINX
COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KapTHHY MHUpPA; O CTPOCHHH, MHOTOOOPa3UU M OCOOCHHOCTSX
OMOJIOTMUECKNX CHUCTeM (KJIeTKa, OpraHu3M, TOMyJSIus, BHA, OWoreoneHo3, Ouocdepa); o
BBIJAIOIINUXCS] OTKPBITUAX U COBPEMEHHBIX HCCIIEI0BaHUSAX B OMOJIOTUH;

03HAaKOMJIEHHE OOYyYarolIMXCs C METOJaMU MO3HAHMS KUBOM NMPUPOIbI: HCCIEA0BATEIHLCKUMU
METOJJaMU OMOJIOTUYECKHX HAyK (MOJICKYISIPHOW M KJIETOYHOW OHOJIOTHH, SMOPHOJIOTHH M OUOJIOTHH
pa3BUTHS, TEHETUKU U CEJIEKIIUHU, OMOTEXHOJIOTUM U CHHTETUYECKOM OMOJIOTHH, MaJeOHTOJIOTHUH,
9KOJIOTMH); METOJAMU CAMOCTOSATEIBHOTO MPOBEICHUSI OMOJIOTHYECKUX UCCIIEeIOBaHUI B TabopaTtopuun
U B ipupojie (HalmroaeHre, n3MepeHne, SJKCIEPUMEHT, MOJICIIUPOBAHHUE);

OBJIaJIcHUE OOYYaIOIIUMHUCA YMEHUSIMU: CAMOCTOSITENIbHO HAXOIWTh, AaHAJIW3UPOBATh U
UCIO0JIb30BaTh OHMOJOTHMYECKYI0 HHGOPMAIUIO; IOJB30BAaThCA OHUOJIOTHYECKON TEepMHUHOJIOTHEH u
CUMBOJIMKOMN; YCTaHABIMBATh CBSI3b MEXIY Pa3BUTHEM OHOJIOTUU M COLHAIBHO-PKOHOMUYECKHUMH U
9KOJIOTHYECKUMHU MpoOjIeMaMH 4YeJOBEUeCTBa; OICHMBATh IMOCJIEACTBUS CBOEH MEATENBHOCTH IO
OTHOIICHUIO K OKpYXKaIoIIeH MPUPOJAHON cpelie, COOCTBEHHOMY 3/I0POBBIO U 3JI0POBBIO OKPY)KAIOIIHUX
JoJieil; 00OCHOBBIBaTh M COOMIOIATh Mephbl MPO(UIAKTUKYA WH(EKIMOHHBIX 3a00JeBaHUil, MMpaBuiIa
MOBEACHUA B Mpupole u oOecreueHuss Oe30MaCHOCTH COOCTBEHHOUM JKU3HENEATEIbHOCTH B
Ype3BhIYANHBIX CUTYalMsIX IPUPOJHOTO M TEXHOTEHHOTO XapakTepa; XapaKTephu30BaTh COBPEMEHHbBIE
Hay4YHbIE OTKPBITUS B 001aCTU OMOJIOTHH;

pa3BUTHE Yy OOYYAIOIIMXCS HWHTEIUICKTYaldbHBIX M TBOPYECKHX CIOCOOHOCTEH B IIpoIecce
3HAKOMCTBA C BBIJAIOIIUMUCA OTKPBITUSMU M COBPEMEHHBIMH HCCJIECOBAaHUSIMH B OHOJIOTHUH,
pelaeMbpIMu €10 TpoOJieMaMu, METOAOJOTHEeH OHOJOTHYECKOTO HCCIIEeNOBAaHUS, MPOBEICHUS
OKCMIEPUMEHTAJIbHBIX  MCCIENOBAaHWUN,  pelIeHHs  OMOJOTMYEeCKMX  3a/Jay,  MOJEIMPOBAHUS
OMOJOTHYECKUX 0OBEKTOB U MPOIIECCOB;

BOCITUTaHHE y OOYYaIOIIUXCSI IIEHHOCTHOTO OTHOIIEHHUS K JKMBOW TPUPOJE B IEJIOM H K
OTIIEbHBIM €€ 00BEeKTaM M SBJICHUSIM; (OPMHUPOBAHUE DKOJIOTUYECKOU, TEHETUYECKOW IPaMOTHOCTH,
oO11eil KyIbTypbl TOBEACHUS B IPUPO/IC; MHTETPAIIMH €CTECTBEHHO-HAYYHBIX 3HAHUH;

npuoOpeTeHne OO0YYArOIMUMHCS KOMIIETEHTHOCTH B PAIMOHAIBHOM MPUPOJOIOIE30BAHUN
(coOmroienre TpaBUII TIOBEIEHUSI B MPUPOJIE, OXPAHBI BHUJIIOB, IKOCUCTEM, OMOc(]epsl), COXpaHEHUN
COOCTBEHHOTO 37I0POBBSI U 3JIOPOBBSI OKPYXKAIOMIMX JIOACH (CcoOmoaeHUsT Mep NpOoGUIaAKTHKU
3a0oyieBaHMid, oOecreueHrne OE30MaCHOCTH JKU3HENESATEIIbHOCTH B YPE3BBIYAMHBIX CUTYaIUIX



IPUPOJHOTO M TEXHOTCHHOTO XapaKTepa) Ha OCHOBE HCIOJb30BaHUS OWOJIOTHYECKUX 3HAHUH U
YMEHHI B TOBCEAHEBHOW KU3HU;

CO3/laHME  yCIOBUH JUIsI  OCO3HAHHOTO  BbIOOpa  OOydYaloOUIMMHCA  MHIMBUAYaJIbHOU
o0Opa3oBaTeNbHOW  TPAaGKTOPUH,  CIIOCOOCTBYIOIIEH  mocienyomeMy  npodeccCHOHaTbHOMY
CaMOOTIPENICIICHUIO, B COOTBETCTBHHU C WHAMBHIyaTbHBIMA HHTEPECAMU U MMOTPEOHOCTAMU PETHOHA.

OOmiee yuCIo YacoB, OTBEJACHHBIX Ha M3y4eHHE OMOJIOTUHM HA YrIIyOJIEHHOM YPOBHE CpPEIHEro
obmiero oopazosanmsi, coctaBisier 204 gaca: B 10 kimacce — 102 gaca (3 waca B Hezeno), B 11 kimacce —
102 gaca (3 gyaca B HEZIETIO).

OT10op opraHM3alMOHHBIX (HOPM, METOJIOB M CPEACTB OOYyUEHHsS] OMOJOTHUN OCYIIECTBIISCTCS C
yu€ToM crnenuuKd ero cojAep)KaHWs W HANpaBIEHHOCTH Ha TPOJOJDKEHUE OHOJIOTHYECKOTO
00pa3oBaHus B OPraHU3ALHUAX CPETHETO MPO(HECCHOHATFHOTO U BBICIIEr0 00pa30BaHUsI.

OO0s13aTeNIbHBIM  yCIIOBHEM Tpu OOydyeHUM OHOJOTrMM Ha YIrIyOJEHHOM YpPOBHE SBIISETCS
npoBeieHne Jab0opaTOPHBIX M MPaKTHYeCKuX pabot. Takke ydacTne 0Oy4aromuxcsi B BBHITIOJHEHUH
MPOEKTHBIX M Yy4eOHO-HMCCIEeN0BATENbCKUX pabOT, TEMaTHKa KOTOPBIX OIPENeNsIeTCsl y4UTeIeM Ha
OCHOBE MMEIOIINXCS MAaTePUATbHO-TEXHUIECKUX PECYPCOB H MECTHBIX PUPOIHBIX YCIOBUH.



COJEPKAHUE OBYYEHUA

10 KJIACC

CopnepxaHue IPOrpaMMbl, BBIACIEHHOE  KVPCUBOM, HE BXOAUT B  IIPOBEPKY
rocyfaapcTBeHHo# urorosoit arrecrauuu (I'1A).

Tema 1. buosiorusi kak Hayka

CoBpeMeHHass OHOJIOTHSI — KOMIUICKCHAs Hayka. KpaTkas wcTtopusi pa3BUTHS OHOJIOTHH.
buonornveckne Haykum W H3ydaeMmble UMHU TpobOiembl. DyHIaMEHTAIbHBIC, MPHKIATHBIC WU
[IOMCKOBBIE HAy4YHbIE UCCIIEJOBaHMsI B OMOJIOTUH.

3nayenne OmoJorMM B (POPMUPOBAHMHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. [lpodeccun, cBs3aHHble ¢ Ouosnorueil. 3HaueHue OHMOJNOTMM B MPaKTHUYECKOU
NEeSITEIbHOCTH 4YEJIOBEKa: MEAMIIMHE, CEJIbCKOM XO3SHCTBE, IPOMBIIIJICHHOCTH, OXpaHe
TIPUPOIBI.

JdeMoHcTpanuu

[Hoptpetsl: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsun, VY. I'apseii, .
Mennens, B. WU. Bepuanckuii, U. II. IlaBnos, 1. 1. Meunuko, H. M. Basunos, H. B.
Tumodees-Pecosckuit, k. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuipt u cxeMbl: «CBsi3b OMOJIOTUN C IPYrUMH Haykammu», «CucTeMa OHOJIOTHYECKUX
HayK».

Tema 2. /KuBble cucTeMbl U X U3yUYEeHHE

JKuBbie cucTeMbl Kak TpeaMeT n3ydeHus: ononoruu. CBONCTBA )KUBBIX CUCTEM: €AHMHCTBO
XMMHUYECKOTO COCTaBa, ITUCKPETHOCTh W ILEJIOCTHOCTb, CIOKHOCTh U YHOPSAOYEHHOCTH
CTPYKTYpBl,  OTKPBITOCTb, = CaMOOpraHM3alusi, CaMOBOCIPOMU3BEICHHE, Pa3ApaKMMOCTh,
W3MEHYUBOCTh, POCT U pa3BUTHE.

YpoBHM OpraHuM3alid >KUBBIX CHCTEM: MOJEKYJISPHBINA, KIETOYHbIM, TKAHEBBIH,
OpraHU3MEHHBIMH, MOMYJISITHOHHO-BUIOBOM, 9KOCHUCTEMHBIN (6MOTEOTICHOTUYECKUH ),
ouoctepusiit. [Iponeccsl, mpoucxoasiye B XHUBbIX cucreMax. OCHOBHbIE NMPU3HAKH KUBOTO.
Kuznp kak ¢opma cymiecTBoBaHus MaTepuu. Hayku, n3ydaroniye *UBble CUCTEMBI Ha Pa3HBIX
YPOBHSX OpraHU3aLNH.

N3ydenue xuBbIx cucteM. Metoasl Ouonornueckoil Hayku. Habmionenue, msmepenue,
JKCIIEPUMEHT, CHUCTeMaru3auus, MeraaHanu3. lloHsTue o 3aBUCMMON M HE3aBUCHUMOU
nepemMeHHo. [lnanupoBanue skcnepumenta. IloctaHoBka u mpoBepka runore3. Hynesas
runore3a. [lonarue BeIOOPKHU U €€ JoCTOBepHOCTh. Pazdpoc B 6uonornueckux gaHHbIX. OleHKa
JIOCTOBEPHOCTHU MOJYYEHHBIX PE3yJbTaTOB. [IpUUMHBI MCKAaKEHUS PE3YJIbTATOB HKCIIEPUMEHTA.
[loHATHE CTaTUCTUYECKOIO TECTA.

JdeMoHcTpanun

Tabmuet u  cxembl: «OCHOBHBIE TPU3HAKU JKU3HU», «bBHOJIOrHYEcKHe CHCTEMBI,
«CBOICTBA KUBOU MaTepun», «YPOBHU OpraHU3aLUU KUBOM MPUPOIbDY, «CTpOEHUE KUBOTHOMN
KiIeTkn», «TkaHM  KUBOTHBIX», «CHCTEMBl OpPraHOB  YEJIOBEUECKOIO0  OpraHu3May,
«buoreonenosy», «buocdepar, «MeTobl U3YUESHUS KUBOI IPUPOIBD).

O6opynoBanue: 1abopaTopHOe 000pyI0BaHUE ISl MPOBEACHUS HAOIIOICHUH, U3MEPEHUN,
SKCIIEPUMEHTOB.

IIpakTHyeckas padora «/cnosnb3oBaHMEe pa3IMYHBIX METOJOB IPHU W3YYEHUH >KHMBBIX
CUCTEMM.

Tema 3. buosiorust KjieTkun

Knetka — cTpykrypHO-(DyHKIIMOHANIbHAS €IMHULIA XUBOTO. VCTOpUS OTKPBITHS KIETKH.
Pa6otel P. I'yka, A. JleBenryka. Kierounas teopus (T. IIBann, M. Illneiinen, P. Bupxos).
OcCHOBHBIE TIOJIO’KEHUSI COBPEMEHHON KJIETOUHOM TEOPUHU.

MeTonsl MONEKYISAPHOM U KIETOYHOW OHMOJOTHH: MHUKPOCKOIMHUS, XpomaTtorpadus,
anektpodope3, MeToJ MEYEHBIX aToMoB, auddepeHnnaibHoe IeHTpudyrupoBanue,



KyJIbTUBUPOBAHHUE KICTOK. M3yuenue DUKCUPOBAHHLIX KiemoK. DIEKTPOHHAsT MHKPOCKOIHS.
Kongokanvnasa mukpockonus. Bumanvhoe (npudicuzneHHoe) usyueHue Kiemox.

JdeMoHcTpanuu

[Toptpetsl: P. I'yk, A. JleBenryk, T. llIBann, M. lllneitnen, P. Bupxos, K. M. bap.

Tabmuuer U cxembl: «CBETOBOM MHKPOCKOI», «DIEKTPOHHBI MUKpOCKOM», «McTopus
Pa3BUTUSI METOJI0B MUKPOCKOITUI.

O6opynoBaHue: CBETOBOM MHKPOCKOI, MHUKpPOIpPENapaTbl PaCTUTENbHBIX, XKUBOTHBIX U
OaKTepUATBHBIX KIIETOK.

IpakTuyeckas padora «/3ydueHue METOJOB KIETOYHOW Omosornu (xpomarorpadus,
anekrpodopes, muddepennuanpHoe neHTpudyrupoanue, [TLP)».

Tema 4. Xumnueckasi OpraHu3anms KJIeTKU

XUMUYECKUH COCTaB KIETKU. Makpo-, MUKPO- U YJIbTPAaMUKpPOAJIEMEHTHI. Bona u €€ ponb
KaK pacTBOPHUTEN, peareHra, ydyacTHe B CTPYKTYPHUPOBAHUU KIETKH, TEIJIOPETyIsALHUU.
MuHepasnbHbI€ BEllecTBa KJIETKH, UX OnoJjiorndyeckasi posb. Pojib KaTHOHOB M aHMOHOB B KJIETKE.

Opranuyeckue BellecTBa KIETKU. buosornyeckue noiaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpykTypbl OenkoBoil Moiiekynbl. IlepBuuHas cTpykTypa Oenka, NMenTHAHas
CBsA3b. BTOpuuHas, TpeTuyHas, 4eTBepTHUYHAas CTPYKTyphl. JleHarypauus. CBoiicTBa OEIKOB.
Knaccudukanus 6enkos. buonornueckue ¢pyHkiuu 6e1koB. [Ipuonol.

VYrneBoapl. MoHocaxapuipl, AUcCaxapuibl, OJIMTOCaXapuabl W ToJucaxapuibl. OOmmii
IJIaH CTPOEHUS U (PU3MKO-XMMHUYECKHE CBOMCTBa YriieBoJoB. buonoruueckue GyHKIMN
YTJIEBO/IOB.

Jlumupel.  TuppodunsHO-ruApodoOHBIE  cBoiicTBa.  Knaccudukanus — IuUuaos.
Tpurmuuepunsl, pochomunuabl, BOCKU, crepoupl. buonorndeckue ¢pyHkiuu aunuaos. OOmme
CBOWMCTBA OHOJIOTMYECKUX MEMOpaH — TEKy4ecTh, CIIOCOOHOCTh K CaMO3aMBIKaHUIO,
MTOJTYITPOHUIIAEMOCTb.

Hykneunossie kucnotel. JJHK u PHK. Crpoenue HyknemHOBBIX KuUCIOT. HykiaeoTuupl.
[Mpunnun kommiementapuoctu. IIpaBumo Yapradda. Crpykrypa JJHK — nBoiiHas crnmpais.
Mecronaxoxaenue u ononornueckue ¢pynknuu JJHK. Buner PHK. ®yakuun PHK B knetke.

Crpoenune monekynsl AT®. Makposprudeckue cBsa3u B MoJiekyiae AT®. buonoruueckue
¢byakuun  AT®. BoccraHoBIeHHBIE TEPEHOCYHMKH, UX (QYHKIMH B KIETKe. /[pyeue
HyK1eo3uompugochamot (HT D). CexBennpoBanne  JIHK.  Memoow  cenomuxu,
MPAHCKPURMOMUKY, NPOMEOMUKU.

CrpykrypHas Ouojorus: OMOXMMHYECKHEe U OHOPHU3NYECKHE MCCIENOBaHUS COCTaBa U
MIPOCTPAHCTBEHHON CTPYKTYpbl Ouomolekyn. Mooderuposanue cmpykmypsvl u  QyHKyu
Ouomonekyn u ux Komniekcos. Komnvromepmwiti OU3aiH U OpeaHuyecKuti CuHme3 OUOMONEKYI U
UX HENPUPOOHBIX AHATI0208.

JdeMoHcTpanun

[Toptpersr: JI. [lonunr, k. Yorcon, @. Kpuk, M. Yunkunc, P. ®panknun, ®@. Canrep, C.
[Ipy3unep.

Huarpammbel:  «Pacnipenenenre XMMHUYECKUX DJIEMEHTOB B HEXKHUBOW MPUPOAELY,
«Pacnpenenenne XUMUYECKUX 3JIEMEHTOB B JKMBOW MPUPOJIEN.

Tabmuuer u cxemsl: «llepuoanyeckas Tabnuna XUMHUYECKHUX 3JEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOJBI», «BemectBa B cocraBe opraHuzMoB», «CTpoeHHE MOJEKyNbl Oenkay,
«CTpyKTyphl O€IKOBOW MOJEKYNbl», «CTpoeHHE MOJEKyNl YyrieBoaoB», «CTpoeHHe MOJEeKYI
munuaoBy», «HykienHoBele KUCIOTB», «CTpoeHue MoseKyasl ATO».

Ob6opynoBaHue: XUMHUYECKas ocyia 1 000pyI0BaHuUE.

JlaGopatopHas padora «O6HapyxeHue OeNKOB ¢ TOMOIIbI0 KaU€CTBEHHBIX PEAKIUII».

JlabopaTopHasi padora «/ccienoBaHue HYKIEMHOBBIX KHCJIOT, BBIIEICHHBIX U3 KIETOK
Pa3IMYHBIX OPraHU3MOBY.

Tema 5. CtpoeHue u QyHKIMH KIETKH



Tumbl KJIETOK: dyKapHOTHYECKass W IpokapuoTuieckas. CTpyKTYpHO-()YHKIHOHAIbHBIC
00pa3oBaHUS KJICTKH.

CrpoeHre TMPOKApUOTHYECKON KiIeTKu. KietouHass cTeHKa OakTepuii ©  apXew.
OcoOGeHHOCTH CTPOCHUS TeTepOTPOPHOIN 1 aBTOTPO(HON MPOKAPUOTHUYECKHX KIETOK. MecTo u
POJIb IPOKAPUOT B OMOIIEHO3aX.

Crpoenrie u (HyHKIMOHHPOBAHUE DYKAPUOTHUECKOW KIeTKH. [Imazmarnyeckas memOpaHa
(mna3manemma). CrTpykTypa IUIa3MaTH4ecKoM MeMmOpanbl. TpaHCHOPT BELIECTB  4epes
IUIa3MAaTHYECKYI0 MeMOpaHy: maccuBHBINA (muddysus, obnery€éHHas auddysus), aKTUBHBIA
(mepBUYHBIA M BTOPUYHBIA akTUBHBIM TpaHcnopt). Ilomynponunaemocts MemOpanbl. Pabora
HATPUI-KAJIMEBOTO HAacOCa. DHIOUUTO3: MUHOIUTO3, (haromuto3. JK30uuTo3. Kietoynas cTeHka.
CrpykTypa 1 (yHKINHU KIETOYHOU CTCHKH PACTEHHIA, TPHOOB.

Huronna3zma. Iluto3osb. IluTtockener. JIBmkeHuwe uuToruiazMbel. OpraHoujbl KIETKH.
OnHomeMOpaHHbIe OpraHOMbI KJIETKHU: 3HaorasMarndeckas cetb (IIIC), anmapart ['onbmku,
JIM30COMBI, MX CTpoeHHe U (YyHKIUH. B3auMOCBS3b OJHOMEMOpPAaHHBIX OPraHOUIOB KIIETKH.
CrpoeHue rpaHyasipHOro petukyiayma. Mexanusm wuanpasnenuss 6enxkos 6 OIIIC. Cuntes
pactBopuMbIXx  OenkoB. CHHTE3  KJIETOYHBIX MeMOpaH. Imagkuii  (arpaHynsipHBIN)
sHOIUIa3MaTHUecKuil peTukynyM. CekperopHast ¢yHkuus anmnapara ['ombmxu. Moouguxayus
benxos 6 annapame I onvoocu. Copmupoexa 6enkos 6 annapame I onvoocu. TpaHCTIOPT BENIECTB
B KieTKe. Bakyonu pacturensHbix KieTok. Kiterounsiii cok. Typrop.

[TonmyaBTOHOMHBIE OpraHoWbl KJIETKH: MHUTOXOHIpPHUM, MJIAcTUlbl. [Ipoucxoocoenue
mumoxonopuil u naacmud. Cumbuocenes (K.C. Mepesckosckuil, JI. Mapeynuc). CtpoeHue u
GYHKIMM  MUTOXOHJAPWA W TUlacTHI. [lepBUYHBIC, BTOPHYHBIE U CJOXHBIE IIACTHIBI
(OTOCHHTE3UPYIOUIUX JYKAapHOT. XJIOPOIUIACThI, XPOMOIUIACTBI, JIEWKOIJIACTHI  BBICIIMX

pacTeHui.
HemeMm0pannbie opranouasl kietku CtpoeHue M QyHKIUU HEMEMOpPaHHBIX OpPraHOMIOB
KJIETKH. PuGocomsl. Ipomesicymounvie Gunamenmol. MuxkpodunameHTsI.

Axmunosvlemuxkpogunramenmol. MplllIeUHbIE KIETKU. AKMUHOGbIE KOMNOHEHMbl HEeMbIUEYHbLX
kiemok. Mukpotpyoouku. Kinerounsnii mientp. CTpoeHne U JBMIKEHUE JKTYTUKOB M PECHUYEK.
Muxkpotpy6ouku 1uTorasmel. Llentpuons. benku, accoyuuposanmvle ¢ MukpoguiameHmamu u
muxpompyboukamu. Momopmsie benxu.

SAnpo. OGonouka siapa, XpOMAaTUH, KapUOILUIa3Ma, SAPBIIMIKH, UX CTPOCHHE U (PYHKIIUU.
Snepusiii 6enkoBbIil MaTpukc. [IpocTpaHCcTBEHHOE pacmojokKeHHE XPOMOCOM B MHTep(ha3zHOM
anpe. dyxpomamun u 2emepoxpomamun. benku XpomaTHHa — TUCTOHBL. J{uHamuxa sA0epHOl
000104KU 8 Mumose. HoepHulil mpancnopm.

Kierounpie  BkimroueHus.  CpaBHUTEIbHAs  XAPAKTEPUCTHKA  KIETOK  3YKapUOT
(pacTUTENBLHOM, )KUBOTHOM, TPUOHOM).

JdeMoHcTpanun

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

Tabmuipl 1 cxembl: «CTpoeHHE SYKApUOTHUECKOW KIeTKn», «CTpoeHHe >XHUBOTHOU
KJIeTKN», «CTpOeHUE pacTUTENbHON KIETKW», «CTpOCHHEe MUTOXOHIpUN», «SAapo», «CtpoeHue
MIPOKAPUOTHYECKOU KIIETKU.

OO6opynoBaHue: CBETOBOM MHKPOCKOI, MHUKpPOIpEnapaTbl pacTUTENbHBIX, >XUBOTHBIX
KIIETOK, MUKPOTIpenapaThl 0aKTepHaIbHBIX KIETOK.

JlabopaTopHasi pabora «/3ydeHne CTpOCHUS KIETOK Pa3IMYHbIX OPraHU3MOBY.

IIpakTuuyeckas padora «l3yyeHne cBOMCTB KIETOUHOW MEMOPAHBD».

JlabopaTopHasi pa6ora «lccienoBanue miaasmMonan3a M JEIUIa3MOJM3a B PACTUTEIbHBIX
KJIETKaX».

IpakTHyeckas padora «M3yueHue IBUKEHUS LIUTOIIA3Mbl B PACTUTENIbHBIX KIETKAX.

Tema 6. OOMeH BelecTB M NMPeBpPAaLCcHHE JHEPTHH B KJIETKe

AccuMWISIIMA ¥ JUCCUMMIIALUS — JIBE€ CTOPOHBI MeTabonu3ma. Tumbsl oOMeHa BEIIeCTB:
aBTOTPOGHBIH W reTepoTpodHBIA. YyacTHe KuUcCIoOpojga B  OOMEHHBIX —Ipolieccax.



Ouepreruyeckoe obecrieueHne kieTku: mpeBpamenne AT® B 0OMEHHBIX mpoleccax.
@depMEeHTATUBHBIN XapaKTep peakUuuil KIETOYHOro meradonm3ma. DepMeHTHl, UX CTPOCHHE,
cBoiictBa M MexaHu3M jedcTBus. Kodepmentel. Otianuust (GpepMEHTOB OT HEOPTaHUYECKUX
KaTain3atopoB.  benku-akTuBaTopel W OCNKU-MHTHOUTOPBL.  3aBUCHUMOCTH  CKOPOCTH
(epMEHTATUBHBIX PEaKIil OT Pa3IUYHbIX (PaKTOPOB.

[lepBUYHBIN CHUHTE3 OPraHMYECKHX BeHIECTB B KieTke. DorocuHTes. AHOKCUceHHblU U
oxcueennvlll  pomocunmes y oaxmepuil. Ceemocobuparowue nUSMeHmMbl U NUSMEHMbl
peaxkyuonno2o yenmpa. Ponb xaopomiactoB B nporuecce (potocunTe3a. CBeToBas U TEMHOBas
dazel. @omoovixanue, Cz., Cs- u CAM-munvr gpomocunmesa. IIpoayKTHBHOCTH (POTOCHHTE3A.
Bnustane pa3nudHbIX GakTOpoB Ha CKOPOCTh (hoTOCHHTE3a. 3HaUeHHE (POTOCHHTE3A.

Xemocunte3.  Pa3HooOpasue  OpraHm3MOB-XEMOCHHTETUKOB:  HHUTpH(pUIMpPYIOIINE
OaKkTepuu, )Kene300aKTepuu, cepodaKTepuu, BOJOPOIHbIE OaKkTeprun. 3HAUEHUE XEMOCHHTE3A.

AnasrpobHble opraHu3Mbl. Buasl Opoxkenus. [IpoaykTsl OpokeHUsl U UX HCIOJIb30BaHUE
YEJIOBEKOM. AHA’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKThl OMOTEXHOJOTUM W BO30YyIUTETH
0ose3Hel.

AspoOHBIE OpPraHU3MBI. JTambl YHEPreTUYECKOro oOMeHa. [loAroToBUTENbHBIN STaIl.
I'mukonu3 — 6ecKUCIOPOHOE PACHIEIUIEHNE TIIIOKO3bI.

buonoruueckoe okuciaeHue, UIU KIETOYHOE JAbIxaHue. Poib MUTOXOHIpUN B mpoleccax
ouonoruueckoro okucienus. Luknuueckue peakuuu. OxuciautenbHoe QochopunupoBaHue.
Onepeuss membpannoeo epaduenma npomonos. Cunmes ATD: paboma npomonnoi ATD-
cunmasel. IlpeumyiiectBa a’poOHOrO MmyTh OOMEHa BEIIECTB IMepe]  aHadPOOHBIM.
O PeKTUBHOCTH IHEPTETHIECKOTO OOMEHA.

JdeMoHcTpauuu

[Toptpetsr: k. [Tpuctau, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Durensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmuubr 1 cxembl: «DOTOCHHTE3», «IHEpPreTHUecKuii oOMen», «buocuHTe3 Oemkay,
«Ctpoenue pepMeHTa», «XEMOCHHTE3Y.

O6opynoBaHue: CBETOBOH MUKPOCKOII, 000pyI0BaHUE Ui IPUTOTOBIICHUS TOCTOSHHBIX U
BPEMEHHBIX MUKPOIPENapaToB.

JladbopaTtopHasi pabora «/3yueHue KaTaIUTHYCCKONW aKTUBHOCTH (epMEeHTOB (Ha
MpUMepe aMuUiIa3bl WIH KaTajaasbl)y.

JladopaTopHas pabora «/3yuenune (QepMEHTAaTHBHOTO pACIICIUICHUS IEPOKCHIA
BOJIOPO/JIa B PACTUTENIBHBIX U )KUBOTHBIX KJIETKAX).

JladopaTopHas pa6ora «CpaBHEHHE MPOIIECCOB (POTOCHHTE3a K XEMOCHHTE3A».

JladopaTopHas pa6ora «CpaBHEHHE MMPOIIECCOB OPOIKEHUSI U IBIXAHUS.

Tema 7. HaciencrBennasi uHpopManusi U peaju3anus eé B KJIeTKe

Peakuuu matpuyHoro cunresa. [IpuHIMI KOMIUIEMEHTApPHOCTH B PEAKIUAX MATPUUHOIO
cuHTe3a. Peanuzamnus HaciencTBEHHOW HHQpopManuu. ['eHeTHdeckuil KoJA, €ro CBOMCTBa.
Tpanckpunuus — matpuunslid cuute3 PHK. [IpuHUIUNBI TpaHCKpUNIMU: KOMIUIEMEHTApHOCTH,
AQHTUIIAPAIUIEIBHOCTh, aCUMMETPUYHOCTb. Co3spesanue mampuunvix PHK 6 syxapuomuueckoii
knemxe. Hexooupyrowue PHK.

Tpancnsanus u e€ stanel. Yuactue TpancnopTHeix PHK B GnocunTese Genka. YcnoBus
onocunresa 6enka. Koguposanue amuHokucnoT. Pob pubocom B GrocuHTe3e Oemka.

Cospemennvie npedcmagienus o cmpoeruu ceHos. OpraHuzaiusi TeHoMa y MPOKapHOT U
9yKapHoT. Perynmsnusi akTUBHOCTH TI'eHOB y mpokapuoT. ['mmoreza omepona (P. XKako6, XK.
MaHno). MonexynapHvle mexanuzmvl 3Kcnpeccuu 2eHog8 y aykapuom. Ponv xpomamuna 6
peaynayuu pabomul 2enog. Perynsaius 0OMEHHBIX MpolieccoB B kiieTke. KiieTounslit romeocras.

Bupycsl — HeksieTouHble (OPMBI )KU3HU U oOsMraTtHble napa3uthel. CTpoeHHe MPOCTHIX U
CIIO)KHBIX BHMPYCOB, PETpPOBUPYCOB, Oaktepuodaros. Kusmnenmwiti yukn JHK-codeparcawjux
supycos, PHK-cooeporcawux eupycos, bakmepuogazos. Obpamuas mpanckpunyus, peeepmasd,
unmezpasa.



Bupycubie 3aboieBaHusi uenoBeKka, KHBOTHBIX, pactenuid. CIIMJ], COVID-19,
COLIMAJIbHBIE U METUIIMHCKHE TIPOOIEMBI.

Buoungpopmamuxa: unmeepayusa u ananuz 6orvuux maccusos («bigdata») cmpyxkmypmovix
buonocuueckux oaunvix. Hamomexmonocuu 6 oOuonocuu u meouyune. Ilpocpammupyemvie
@yuxyuu d6enxos. Cnocobwvl 0ocmasKu 1eKkapcms.

JdeMoHcTpanuu

[Toptpetsr: H. K. Konsuos, . . UBaHOBCKUIA.

Tabmumer u cxembl: «buocuHTes Oenkan, «leHeTmueckuii Koa», «Bupych,
«bakrepuoparmy.

IIpakTnueckas padora «Co3aHue MOJEIIN BUPYCa».

Tema 8. ZKu3HeHHBIN UK KJIETKH

Knerounsrnii muki, ero mepuoasl u perymsiuus. WMutepdaza m muto3. OcoOeHHOCTH
MpoIIeCCOB, TpoTekatonux B uHTepdasze. [loaroroBka kietku k aeneHuro. [IpecuHTeTndecKkuit
(MOCTMUTOTUYECKHIT), CUHTETUYECKMM M TOCTCUHTETUYECKUH (TPEMUTOTUYECKUIN) MEepUOJIbI
UHTEpPasHbl.

Marpuunsiii  cunte3  JIHK -  pemmumkanusa.  [lpuwHnuner  pervmkanun — JTHK:
KOMILJIEMEHTAPHOCTh,  TOJYKOHCEPBAaTUBHBIA  CHUHTE3, AaHTUIAPAJUIENBHOCTh. MexaHu3M
pemmukanun - JIHK.  Xpomocombl. Ctpoenue xpomocom. Temomepsl u  TenoMepasa.
XpOMOCOMHBIN HAOOp KJIETKHM — KapUOTHIL. J(MIIOMIHBIA M TaryiouJHBIA HAOOPHI XPOMOCOM.
I'omonornyneie XxpoMocoMbl. [10710BbIE XPOMOCOMBI.

Jlenenue kinetkn — mMuto3. CTaguu MHUTO3a W MPOUCXOJAIINE B HUX Mpolecchl. THUmbl
muTo3a. Kaproknnes u nutokunes. bruonoruueckoe 3HaueHne MUTO3a.

Perymsmuss mMutoTHueckoro uukia kietkd. [IporpamMmmupyemasi kiierouHas ruOenb —
anonTo3.

Knerounoe sa1po, XxpoMOoCOMBbI, (PyHKIIMOHANIbHASI TeHOMUKA. Mexanusmsl nponughepayuu,
oughepenyuposxu, cmapernus u eubenu kiemox. «l{ugpposas xnemrkay — ououngopmamuyeckue
Mooenu hYHKYUOHUPOBAHUSL KIIEMKU.

JdemoHcTpauuu

Tabmuupl u cxeMbl: «KU3HEHHBIM MUK KIETKH», «MuTO3», «CTpOCHHE XPOMOCOMY,
«Pemmukanus JTHK».

O6opynoBaHue: CBETOBOW MHKPOCKOI, MHUKpOIpenaparbl: «MHUTO3 B KJIETKaxX KOpemiKa
JIyKay.

JlaGoparopHas padora «/3yueHne XxpoMOCOM Ha TOTOBBIX MUKPOIIpENapaTaxy.

JladopaTopHas pa6ora «HaGmroneHue MuTO3a B KIETKaX KOHUMKA KOpEIIKa Jyka (Ha
rOTOBBIX MUKpOIIpernapaTax)».

Tema 9. Ctpoenne u pyHKUIHMH OPraHU3MOB

buonoruueckoe  pazHooOpazue  opraHu3moB.  OJHOKIETOYHBIE,  KOJIOHHAJBHBIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOEHUS U KUIHEACITEIbHOCTU OJHOKJIETOYHBIX OpraHn3MoB. bakrepuu,
apxeu, OJTHOKJIETOYHbIE IPUOBI, OJTHOKIIETOUHBIE BOJIOPOCIH, Ipyrue npoTUcThl. KonoHuanbHbie
OpraHU3MBblI.

B3anMocBs3b yacTeil MHOTOKJIETOYHOTO Opranu3Ma. TkaHu, opraHbl U CUCTEMbI OPTaHOB.
Opranusm Kak exquHoe nesoe. 'omeocras.

Tkanu pactenuii. Tumbel pacTUTENBHBIX TKaHEW: o0Opa3oBaTeNbHas, MOKPOBHA,
MIPOBOJIAINIAs, OCHOBHAsI, MexaHuueckas. OCoOOEHHOCTU CTpoeHHs, QYHKIUNA U PACHOJIOKEHUS
TKaHE! B OpraHax pacTEHUM.

TkaHM JKUBOTHBIX M  4eJoBeKa. THUNbl JKUBOTHBIX TKaHEW: SIUTEIHalIbHAs,
COCIMHUTENIbHASA, MbIlIeuHasi, HepBHAas. OCOOCHHOCTH CTpOeHHs, (DYHKIMI U pPacroIOKEHUS
TKaHEH B opraHax >KHBOTHBIX U YEJIOBEKa.

Opranbl. BereratuBHble U reHEepaTUBHBIE OpraHbl pacTeHuil. Opranbl U CUCTEMBI OPraHOB
KUBOTHBIX U yesnoBeka. OyHKIMKM OpraHoB U CUCTEM OPTaHOB.



Omopa Tena opranusmoB. Kapkac pacrenmit. CkeneTrbl  OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX ®KUBOTHBIX. HapykHbI 1 BHyTpeHHH ckeneT. CTpOoeHHE U TUIIbI COCIMHEHUS
KOCTEH.

JIBi>keHue opraHu3MoB. JIBHKEHHE OJHOKJIETOYHBIX OpraHU3MOB: amMEOOHIHOE,
KT'YTUKOBOE, pECHUYHOE. J[[BI)KeHHE MHOTOKJIETOYHBIX PACTeHHWI: TpPOMU3Mbl U HACTHUH.
JIBM>KEeHME MHOTOKJIETOYHBIX KUBOTHBIX U YeJIOBEeKa: MbllieuHas cucrema. Peduexc. Ckenernoie
MBIIIIIEI U X padoTa.

[Muranue opranuszmoB. [loryomieHne BOJbI, YIIACKUCIOTO ra3a U MUHEPAIbHBIX BEIIECTB
pactenusmu. l[lutanue >XKUBOTHBIX. BHYTPUIIOIOCTHOE W BHYTPUKIETOYHOE MHIIEBApECHHUE.
[lutanre MO3BOHOYHBIX XMBOTHBIX. OTAENbI MUIEBAPUTEIHLHOTO TpakTa. llumieBapuTenbHbIC
xkenesbl. [IumeBapurenbHas cucrema 4enoBeKa.

Jpixanue opranu3MoB. [[pixanue pactenuid. J{prxanue ;xuBoTHBIX. Juddy3us ra3oB yepes
MOBEPXHOCTh KiIEeTKU. KoxHoe npixanue. [[pixarenpHas moBepxHOCTh. JKabepHoe U JIETOYHOE
npIXaHue. J[pIxaHue TO03BOHOYHBIX JKUBOTHBIX M YEJOBEKA. OBOJIOIMOHHOE YCIIOKHEHHE
CTpPOCHHs JErKWX TO3BOHOYHBIX J>KUBOTHBIX. JlpIXaTelbHas cucTeMa uYeloBeKa. MeXaHu3Mm
BEHTIJISIIIUM JIETKUX Y TITUIl U MJIEKOTIUTAIOMKX. Perymsius apixanus. JpixaTenbHble 00bEMBI.

TpancnopT BemeCTB y OpPraHU3MOB. TpaHCHOpPTHBIE CUCTEMBbI pacTeHuil. TpaHcrnopt
BeIIeCTB Yy JKUBOTHBIX. KpoBeHocHas cucrema u e€ opranbl. KpoBeHocHas cucrema
MMO3BOHOYHBIX JKUBOTHBIX M uYenoBeka. Cepjile, KPOBEHOCHBIE COCYAbl M KpoBb. Kpyru
KpOBOOOpaIeH!s.  DBOJIONMOHHBIE  YCIOXHEHUS  CTPOCHUS  KPOBEHOCHOW  CHCTEMBI
MMO3BOHOYHBIX JKUBOTHBIX. PaboTa cepaua u e€ perynsuus.

Beimenenne y opranusmoB. Beinenenue y pacreHuil. BbineneHue 'y KMBOTHBIX.
CokparurensHpie Bakyosiu. Opranbsl BbieneHus. DOuiabTpamms, CeKpenus W 00paTHOE
BCaChIBaHUE KaK MEXaHU3MBbI pabOThl OpraHoB BhieNeHUsA. CBA3b MOJOCTH Tella ¢ KPOBEHOCHOM
Y BBLACIUTEIBHON cHUCTeMaMH. BplfelieHne y MO3BOHOYHBIX JKMBOTHBIX M uesioBeka. [loukw.
Crpoenue u ¢pyHkimonupoanue Heppona. OOpazoBaHHE MOYH Y YETIOBEKa.

3amuTa y OpraHu3MOB. 3alluTa y OJHOKIETOYHBIX OpraHu3MoB. Cropsl OakTepuili U
LIMCTHI MPOCTEHIINUX. 3alIUTa Y MHOTOKJIETOUHBIX pacTeHuil. Kyrukyna. CpencTtsa macCUBHOW U
XUMHUYECKOU 3aIUTEI. OUTOHIINEL.

3amuTa y MHOTOKJIETOUYHBIX )KMBOTHBIX. I[OKpOBBI M MX MPOU3BOIHBIE. 3allUTa OpraHu3Ma
oT OosiesHed. MMmyHHas cucrema uesnoBeka. KIETOUHBIH M TyMOpaJdbHBIA HWMMYHUTET.
Bpoxnéuuenii u  npuoOpeTEHHBIN  crienupUYeCKUi  UMMYHHUTET. Teopus KIOHAJIbHO-
cenektuBHOro umMmmyHnuteta (I1. Dpmux, ®. M. bepuer, C. ToneraBa). BocnanurenbHbie OTBETHI
opranu3MoB. Posib BposkIEHHOTO HIMMYHHUTETA B Pa3BUTUU CHCTEMHBIX 3a00JIeBaHUM.

PazgpaxxumocTe M perymsiuus y OpraHu3moB. Pa3pakuMoCTh y OJHOKIETOYHBIX
opranu3moB. Takcucel. PaznpaxxumMocTs U perynsiuus y pacteHuil. PocToBble BelecTBa M HUX
3HauYEHHUE.

HepBHas cucrema u peduiekTopHast perynsauus y >KMBOTHBIX. HepBHas cuctema u eé
OT/EJbl. DBOJIIONUOHHOE YCIOKHEHUE CTPOEHUS HEPBHOM CHCTEMBbl y KUBOTHBIX. OTAeIbl
TOJIOBHOTO MO3ra MO3BOHOYHBIX KHUBOTHBIX. Pedrnexc u pednexropnas nayra. besycinoBHbie u
YCIOBHBIE PEQIIEKCHI.

['yMopanbHas peryndauuss U SHAOKPHHHAs CUCTEMa KUBOTHBIX M 4YesoBeka. JKenesbl
SHJIOKPUHHOM CHUCTEMBI M HX TOpPMOHBI. JlelicTBuE TOpMOHOB. B3anMOCBs3p HEPBHOM U
SHAOKPUHHOM cucteM. ['unoranamo-runoduzapHas cucreMa.

JdeMoHcTpanuu

[Toptper: U. II. I1aBnos.

Tabmumer u cxembl: «OIHOKIETOYHBIE BOJOPOCIN», «MHOTOKIETOYHBIE BOIOPOCIH,
«bakrepun», «lIpocreiimue», «OpraHbl LIBETKOBBIX pacTeHuil», «CucTeMbl OpraHoB
MO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee CTpOE€HHE HaceKOMbIX», «TKaHU pacTeHui,
«KopueBbie cucrembr», «CtpoeHue credns», «CTpoeHHE ITUCTOBOM IUTACTUHKWY», «TkaHuU
XKUBOTHBIX», «Ckener uyenoBekay, «llumieBapurenvHas cucreMa», «KpoBeHOCHass cuUCTeMay,



«/pixaTenpHass cucrema», «HepBHas cucreman, «Koxka», «MpbllleyHas cucTeMay,
«BolgenurenbHas cucrema», « QHIOKpPUHHAA cucteMay, «CTpoeHue Mplib», «MMyHUTETY,
«KumeunononoctHsie», «Cxema NUTaHUs pacTeHUui», «KpoBeHOCHbIE cHCTEMBI NO3BOHOYHBIX
KUBOTHBIX», «CTpoeHue ruspb», «CTpoeHue miaHapun», «BHyTpeHHee CTpOEHHE J105KJIEBOrO
yepBs», «HepBHas cucrema ppiO», «HepBHast cucrema ssrymku», «HepBHas cucrema
npecMmblkaomuxcs», «HepBHast cuctema nruny, «HepBHas cuctema MIIEKONMUTAIOIIKXY,
«HepBHas cucrema yenoBeka», «Pediexcy.

O6opynoBaHue: CBETOBOW MMKPOCKOI, MHUKPOIIpenapaThl OJHOKJIETOYHBIX OPraHU3MOB,
MUKpOIpenapaTbl TKaHeH, paKOBUHBI MOJUIFOCKOB, KOJUIEKIIMM HACEKOMBIX, UITIOKOXKHX, KUBBIE
9K3EMILISIPbl KOMHATHBIX PACTEHU, repOapuu pacTeHUN pa3HbIX OTAENOB, BIa)KHbIE IIPENapaThl
KUBOTHBIX, CKEJIEThI N03BOHOYHBIX, KOJIJIEKIUN OECIIO3BOHOYHBIX )KMBOTHBIX, CKEJIET YEJIOBEKA,
o0opynoBaHue s JEMOHCTpAallMd T[OYBEHHOTO W BO3AYIIHOIO MHUTaHUS pPacTEHHUH,
paciiernyeHuss Kpaxmana U OenkoB MoJ JAedcTBUEM (EpMEHTOB, O00OpYyAOBaHME JUIs
JIEMOHCTpPAIIMH OTBITOB MO U3MEPEHUIO KU3HEHHOW EMKOCTH JIETKUX, MEXaHHU3Ma JbIXaTeIbHbIX
JBUKEHHM, MOJIEH TOJIOBHOTO MO3Ta Pa3Iu4HbIX KUBOTHBIX.

JladopaTopHas padora «/3ydueHue TkaHel pacTeHHI.

JlabopaTopHas padora «/3y4yeHre TKaHEeH KUBOTHBIX».

JladopaTopHas pa6ora «/3ydeHne opraHoB IBETKOBOTO PACTCHUS.

Tema 10. Pa3MHoOKeHHe U pa3BUTHE OPTAaHU3MOB

dopMbl pa3MHOXKEHHUS OPTaHU3MOB: Oecroioe (BKJII0Yasi BEreTaTUBHOE) U TI0JI0BOE. Buibl
0€ecI0JI0ro pa3sMHOXKEHUS: IOYKOBAaHUE, CIIOPYIALNs, pparMeHTalus, KIOHHPOBaHUE.

[TonoBoe pasmuoxenue. I[lomoBeie kneTkn, wim ramersl. Meio3. Cragun Mmeno3sa.
[ToBenenne xpomocom B Menose. KpoccuHrosep. bronorudyeckuii ¢MbICI MeH03a U TIOJIOBOTO
npouecca. Meito3 u ero MecTo B d)KU3HEHHOM IIMKJIE OPraHU3MOB.

[IpenzaponpimieBoe  pasButue. ['ameroreHe3 y JKMBOTHBIX. [loJioBble — Keme3bl.
OO0pazoBaHue W pa3BUTHE MOJIOBHIX KiIeTOoK. CrepmaroreHe3 u ooreHe3. CTpoeHHE IOJIOBBIX
KJIETOK.

OmnonoTBOpeHre M AMOPUOHAIBHOE Pa3BUTHE >KUBOTHBIX. CrocoObl OIIOIOTBOPEHUS:
Hapy)XHoe, BHyTpeHHee. [lapTeHorenes.

NuauBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOTeHe3). DMOPHOIOTrHs — HayKa O Pa3BUTHH
opranu3mMoB. Mopghozenez — o0na u3z enagHvlx npooaem smopuonocuu. Konyenyus mopgozeros
u mooenu mopgoeerneza. Ctaauu 3MOpHUOTEHE3a KUBOTHBIX (Ha MIpUMEpE JISATYIKH). J[pobieHue.
Tunsl apoGnenus. [emepmunuposanunoe u Hedepmunupogantnoe opodnenue. bracmyna, munwvi
onacmyn. OcoOEHHOCTH NPOOJECHUS MIICKOTUTAIONINX. 3apOABIIIEBbIE JTUCTKUA (TacTPYIISIus).
3akiaJKka OpraHoB M TKAaHEM U3 3apOJAbIIIEBBIX JIMCTKOB. B3anMHOe BiMsHUE yacTel
pa3BHBAIOIIEroCcs 3apojipiilia  (AMOpUOHANbHAS HMHAYKIMS). 3akiajka IUlaHa CTPOCHHUS
KUBOTHOTO KakK pe3yJbTaT HUEpPapXUUYeCKUX B3aUMOJCUCTBUI TreHOB. BiusHue Ha
SMOpPUOHAIIEHOE PAa3BUTHE PANUYHBIX (PAKTOPOB OKPYKAIOIIEH CPEeIbI.

Poct u pasButue xuBOTHBIX. llocTamOpuoHanmpHbIl mepuon. I[Ipsmoe u Hempsimoe
pazButue. Pa3Butue ¢ metamopdo3oM y O€CMO3BOHOYHBIX M TO3BOHOYHBIX IKHUBOTHBIX.
buonornueckoe 3HaueHHE NPSIMOTO M HEMPSMOTO Pa3BUTHUSA, UX PACHPOCTPAHEHUE B MPHUPOJIE.
Tunbel pocta XUBOTHBIX. DakTOpbl pEryaslMU pPoOCTa KUBOTHBIX U 4enoBeka. Craguu
MOCTAMOPHOHAIBHOTO Pa3BUTHUSA y KUBOTHBIX M uesnoBeka. lleprojpl OHTOreHe3a yeloBeKa.
Crapenue 1 cMepTh Kak OMOJIOTMUECKUE MPOLIECCHI.

PasmHoxenne u pasButue pacteHuil. ['ameropur u crnopodur. Meiio3 B KU3HEHHOM
nukie pacreHuil. OOpa3oBaHue crop B Ipolecce Meio3a. ['ametoreHes y pacTeHHUi.
OmnonoTBOpEHNE M pa3BUTHE PACTUTENBHBIX OPraHU3MOB. J[BOWHOE OIUIOJOTBOPEHHUE Yy
I[BETKOBBIX pacTeHHi. OOpa3oBaHue U pa3BUTHE CEMEHHU.

MexaHn3MBbl PETYIISIUN OHTOT€HE3a Y PACTEHUM U KUBOTHBIX.

JdeMoHcTpanuu

[Toptpetsr: C. I'. HaBamun, X. [lIneman.



Tabmuuer u cxembl: «BererarnBHoe pa3MHOKeHUe», « TUIBI GecrIoNoro pasMHOKEHUS,
«Pa3MHOXEHHE XJIaMUJIOMOHAAb», «Pa3MHOXKEHHE 3BIVIEHB», «Pa3MHOXEHHE THUIPBI»,
«Meito3», «Xpomocombly, «['amerorenes», «CTpoeHHe SULEKIETKH U CIEPMATO30UIAY,
«OCHOBHBIE cTaauu OHTOreHe3a», «lIpsimoe u Hempsimoe pa3BuTHE», «Pa3BuUTHE MalcKoOro
Kyka», «Pa3zsurue capanum», «Pa3Butue nArymkn», «/IBoiHOE OIUIOJOTBOPEHHUE Y LIBETKOBBIX
pactenuit», «CTpoeHHe CeMSH OJHOJOJBHBIX M JIBYAOJbHBIX pacTeHUil», «KU3HEHHBIH LIUKI
MOpPCKOM  KamycTbl», <OKWM3HEHHBIM LMK MXa», <OKW3HEHHBIM I[UKI ManopOTHUKAY,
«OKM3HEHHBI LIUKIT COCHBD».

O6opynoBaHue: CBETOBONH MUKPOCKOII, MUKPOIIpenaparhl SHleKIETOK U CIIEpMaTo30110B,
Mozenb «L{UKT pa3BUTHS JATYILIKW.

JladopaTtopnass pabora «M3yueHue CTpOEHHUS TOJOBBIX KIETOK Ha TOTOBBIX
MHKpOIIpernaparaxy.

IIpakTHyeckass padora «BpIsiBIeHHME NPHU3HAKOB CXOJCTBA 3apOJBIIIEH ITO3BOHOYHBIX
YKUBOTHBIX).

JladopaTopHas pa6ora «CTpoeHHE OPTaHOB PA3MHOXEHUS BBICIITUX PACTEHUN.

Tema 11. I'eHeTHKA — HayKa 0 HACJIEACTBEHHOCTH M H3MEHYMBOCTH OPraHU3MOB

Wctopus craHoBiIeHHS U pa3BUTHS T'€HETUKH Kak Hayku. Pabotel I. Menpens, I'. ne
O®puza, T. Moprana. Ponb oTeuecTBeHHBIX Y4E€HBIX B pa3BUTHM TeHeTuku. Paborsr H. K.
Komemosa, H. U. Basunosa, A. H. benosepckoro, I'. /I. Kapnieuenko, 0. A. ®ununyenko, H. B.
Tumodeera-Pecosckoro.

OCHOBHBIE T€HETHYECKHUE MOHATUSI U CUMBOJIBL. [ OMOJIOTMYHBIE XPOMOCOMBI, aJIJIEIbHBIE
T€HBbI, aJbTePHATUBHBIC TPU3HAKH, JOMHHAHTHBIH W PEIECCHBHBIA MPHU3HAK, TOMO3UIOTA,
TeTEePO3UTroTa, YUCTasl JIMHHS, THOPUIbI, TeHOTUN, (geHoturn. OCHOBHBIE METOAbl TECHETHUKHU:
TUOPUIONIOTHYECKUH, ITUTOJIOTHUECKH I, MOJIEKYJISIPHO-T€HETUYECKUMN.

JdemoHcTpauuu

[Toptpetsr: I'. Mengens, I'. ne ®pus, T. Mopran, H. K. Konsios, H. 1. BaBunos, A. H.
benozepckuii, I'. JI. Kapnieuenko, 10. A. ®ununuenko, H. B. TumodeeB-PecoBckuii.

Tabmuis! u cxembl: «MeTo bl TeHETUKIY, «CXEMBbI CKpEITUBAHUS.

JladopaTopHas pa6ora «/[po3oduia kak 00bEKT TCHETUISCKUX UCCICIOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpuanoe ckpemuBanue. l[lepBplii 3akoH MeHaens — 3aKOH €AMHOOOpas3us
rubpuioB nepBoro mnokosjeHus. IlpaBuno nomuHupoBaHus. Bropoil 3akon Menzaens — 3akoH
paciuernieHus mpusHakoB. [{uTonornueckre 0CHOBBI MOHOTHOPUIHOTO CKpeluBanus. [ unoresa
YUCTOTHI TaMET.

Ananusupyroiee  ckpemuBaHue.  [IpoMexXyTO4HBI ~ XapakTep  HacleJIOBaHMUS.
Paciiennienne npru3HaKoB MPU HETIOJTHOM JTOMUHUPOBAHUH.
Jurubpunnoe ckpemuBanue. Tpetuit 3akoH MeHaens — 3aKOH HE3aBUCHUMOTO

HacjeA0BaHus MPU3HAKOB. [luTo0ornyeckrne 0CHOBBI TUTMOPHUIHOTO CKPEIIUBaHUSI.

CueruieHHOe HaclieqoBanue npusHakoB. Padoter T. Moprana. CuersieHHOe HacaeI0BaHUE
TeHOB, HAPYILIEHUE CIETICHUs MEX1y reHaMu. XpOMOCOMHas TeOpUs HACIECTBEHHOCTH.

I'enetuka mona. XpOMOCOMHBIM MEXaHU3M OIpeAeeHHs IMoJia. AyTOCOMBI M TIOJIOBBIE
XpoMOcOoMBI. ['oMorameTHbli M rereporaMeTHbll MoJ. ['eHeTudeckas CTPYKTypa IOJOBBIX
xpoMocoM. HacnenoBanue mpu3HaKoB, CLIETNIEHHBIX C MTOJIOM.

l'enotTun kak nenoctHas cucreMa. [lnefioTponusi — MHOKECTBEHHOE JEWCTBUE TEHA.
MHoXecTBeHHbIN auienu3M. B3auMozeilcTBue HealeNbHBIX T'€HOB. KOMIIEMEHTapHOCTS.
Onucras. [Tomumepus.

['eHeTnyeckuil KOHTPOJIb pPa3BUTHUSI PACTEHUM, JKUBOTHBIX M 4YEJIOBEKa, a TaKkKe
(U3MOJOTUYECKUX TPOIECCOB, TMOBEACHUS W KOTHUTHUBHBIX (yHKIuA. ['eHeTmueckue
MEXaHHU3Mbl CHMOUOTEHEe3a, MEXaHH3Mbl B3aMMOACUCTBUS «XO3SMH — MApa3sUT» U «XO3AUH —
MUKpOOHOMY. ['eHeTHYecKrne acieKThl KOHTPOJIS U U3MEHEHUs HACJIeICTBEHHOW nH(OpMaIuu B
MOKOJIEHUSX KJIETOK U OPraHU3MOB.



JdeMoHcTpanuu

IToptpersr: I'. Mennens, T. Mopran.

Tabmuuer u cxemsl: «llepBbiii 1 BTOpoil 3akoHBI Menaemns», «Tperuii 3akon MeHnens»,
«AHanuzupyollee ckpeuuBanuey, «HenomHoe noMunupoBanuey, «CLENIEHHOE HAacIe10BaHue
MPU3HAKOB y po30¢uis», «I'eHetnka nona», «Kapuorun yenoseka», «Kapuotun apo30puis»,
«Kapuotun ntuup», « MHOKECTBEHHbBIN AJJIENU3M», «B3auMOIeiCTBUE T€HOBY.

O6opynoBaHue: MOJENIb ISl JEMOHCTPAIMKA 3aKOHOB €AMHOO0Opa3usi THOPUIOB TEPBOTO
IIOKOJIEHUSI U pACIIEIJICHUS] MPU3HAKOB, MOJENb JJs JEMOHCTpallMM 3aKOHAa HE3aBHUCHMOTO
HacCJIEJOBaHUS MIPU3HAKOB, MOJIENb Ul IEMOHCTPALlMU CLEIUIEHHOTO HACJIeI0BaHUs [IPU3HAKOB,
CBETOBOW MUKPOCKOTI, MUKponpenapat: «Jpo3oduay.

IIpakTnueckas padora «/3ydyeHue pe3yabTaTOB MOHOTHOPHUJIHOTO CKpEIIMBAHUS Y
TPO30(UITBI.

IIpakTnueckas padora «/I3yyeHue pe3yapTaTOB JIUTHOPUIHOTO CKpEIIMBAHUS Yy
JPO30(UITBI.

Tema 13. 3akoHOMepPHOCTH U3MEHYMBOCTH

B3aumopneiictBue reHotuna u cpeasl npu (GopmupoBaHuu (eHoTtuna. M3mMeHUYHBOCTH
npu3HakoB. KauecTBeHHBIE U KOJWYECTBEHHbIE TPHU3HAKU. BUIBI  HU3MEHYHUBOCTH:
HEHACJIEACTBEHHAs U HACIEACTBEHHAS.

MoaundukanroHHass U3MEHYUBOCTh. Poib cpeapl B GopMHpOBaHUM MOIU(DHKAITHMOHHOMN
n3MeHunBocTH. Hopma peakuuu npusHaka. BapuanmoHHbIN psii M BapuanuoHHas kpusas (B.
Horanncen). CroiicTBa MOAM(MUKAITMOHHONW W3MEHUYUBOCTH.

l'eHoTunuueckas wW3MEHYMBOCTh. (CBOMCTBA T'E€HOTUIIMYECKONW W3MEHUYMBOCTH. Bubl
FeHOTUITNYECKOW N3MEHYUBOCTU: KOMOMHATUBHASI, MyTallMOHHAsI.

KomOunatuBHAsT M3MEHUYMBOCTh. Mel03 M TOJIOBOM MPOIECC — OCHOBAa KOMOWHATUBHOM
M3MEHUYMBOCTH. Pojb KOMOMHATHBHOM M3MEHYMBOCTH B CO3JJaHUH T'€HETHYECKOTI0 pazHoo0pas3us
B MpeJeNax OJHOrO BUAA.

MyranyoHHass HM3MEHYUBOCTb. Buabl MyTanui: Te€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CnoHTaHHbIE W WHAYLUPOBAHHbIE MYyTalWH. SnepHble W LUTOIJIA3MATHYECKHE MYTalUU.
ComaTnueckue W MoJoBble MyTalMu. [I[puyvMHBI BO3ZHMKHOBEHUSA MyTaluil. MyTareHel U HX
BJIUSIHUE HA OPraHU3Mbl. 3AKOHOMEPHOCTHM MYTAILMOHHOTO Ipouecca. 3aKOH IOMOJIOTHUYECKHUX
psanoB B HacnenctBeHHoW wu3meHumBoctH (H.M. BapwiioB). BHesnmepHas W3MEHUMBOCTH U
HAaCJIEACTBEHHOCTb.

Onucenemuka u 3NULEHOMUKA, POb INULEHEMUYECKUX (PaKmopos 6 HAcC1e008aHuu U
UBMEHYUBOCMU (DEHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

JdemoHcTpauuu

IToptpetsr: I'. ne ®pus, B. Moranncen, H. 1. Bapunos.

Tabmumpr u cxembl: «Buasl u3MeHUHMBOCTHY, «MoaudUKalMOHHAS H3MEHUYUBOCTHY,
«KoMmOuHaTiBHAsT ~ M3MEHYMBOCTB»,  «Melho3»,  «OmiogorBopenue»,  «l'eHermyeckue
3a00JIeBaHUS YeNlOBeKay, «Buabl MmyTanuiiy.

O6opynoBaHue: XUBbIe U TrepOapHbIE 3K3EMIUIAPhl KOMHATHBIX PACTCHH, PUCYHKH
(dboTorpadun) >KMBOTHBIX C Pa3JIMUHBIMU BUJAMU U3MCHUYUBOCTH.

JlabopaTopnass paGora «lccnemoBaHue 3aKOHOMEpPHOCTEH  MOAM(PUKAIIMOHHON
n3MeHYnBOCTH. [locTpoeHne BapHallMOHHOTO psijia U BApUALMOHHOW KPUBOW».

IIpakTnuyeckas padora «Myranuu y Apo30¢uibl (Ha TOTOBBIX MUKPOIIPENapaTax)y.

Tema 14. I'eneTnka yesioBeKka

Kapuotun uenoBeka. MexayHapoaHash OporpaMma HCCIEIOBAHMS T'€HOMa YeJIOBEKa.
MeTo1pl U3yueHUsI TEHETUKU YENIOBEeKa: MeHealOTUYECKUH, ONM3HEIOBbIM, TUTOreHETUUECKUH,
MONYJISIIUOHHO-CTATUCTUYECKHUM, MOJIEKYJIIpHO-TeHeTHUecKuid. COBPEMEHHOE OIIpE/IEIEHNE
TEHOTUIIA: TIOJJTHOTEHOMHOE CEKBEHUPOBAaHNE, TEHOTUIIMPOBAHKE, B TOM 4Kciie ¢ nomouisro [11P-
aHanu3a. Hacnencreennsle 3a00s1eBaHus 4eI0BeKa. | eHHbIE U XpOMOCOMHBIE 00JIE3HU YeIO0BeKa.
bone3nn ¢ HacneICTBEHHOW NpeApacloIOKEHHOCThIO. 3HAYEHHE MEIUIMHCKON TE€HETUKH B



NPEJOTBPAILICHNH M JICYEHUH TEHETHYECKUX 3a00JIeBaHMM ueloBeKa. MeIUKO-TeHETHYECKOe
KOHCynbTHUpoBaHue. CTBOOBbIE KIETKH. [IoHATHE «T€HETHUUECKOTO Ipy3a». DTUUECKHUE ACIIEKThI
MCCIIeIOBAaHUI B 00JIACTH pEIaKTUPOBAHMSI T€HOMA U CTBOJIOBBIX KJIETOK.

I'enetnueckue (akTOphl MOBBIIICHHON YYyBCTBUTEIBHOCTH YEJIOBEKAa K (DU3MUYECKOMY U
XMMHUYECKOMY 3arpsA3HEHUIO OKpYXarolled cpeabl. l'eHeTnueckas IpeapacrosioKeHHOCThb
YEJIOBEKA K MMaTOJIOTUsM.

JdeMoHcTpanuu

Tabmumer u cxembl: «Kapuotum denoBeka», «MeToapl M3YYCHUS TCHETUKU YEIOBEKay,
«["eneTnueckue 3a00JI€BaHUS YEITOBEKaY.

IIpakTnueckas padora «CocTaBieHNE U aHATIU3 POJOCIOBHONY.

Tema 15. Cestexkniusi oOpraHu3MoB

JlomecTukanust U cenekuus. 3apoXkaeHue CceleKUMM U JoMectukauuu. Yuenue H. U.
BasuiioBa o LleHTpax mpoucxoxaeHus 1 MHOrooOpa3usi KylbTYpHBIX pacTeHuil. Ponb cenexuuu
B CO3JaHUM COPTOB pacTeHM M mopoj KUBOTHBIX. CopT, mnopoja, MITaMM. 3aKOH
TOMOJIOTUYECKHUX PSIIOB B HacieACTBeHHOW m3meHunBoctu H. M. BaBuiioBa, ero 3HaueHue mis
CEJIEKIIMOHHOM paboTHI.

Metoibl cenekiMoHHOM padoThl. MIcKycCTBEHHBIN O0TOOP: MAacCOBBIA M MHINBUTyaIbHBIN.
Dtanbl KOMOMHAIIMOHHOW ceneknuu. VcrbiTaHue Mpou3BOAUTENECH TO mMoToMCTBY. OTOOp 1O
TEHOTHUITY C MMOMOIIBIO OLEHKU ()EHOTHIIa TOTOMCTBA U OTOOP IO FEHOTHUITY C TOMOIIBIO aHAJIHM3a
JIHK.

HckyccTBeHHBIN MyTareHe3 Kak METOJ CEJEKIIMOHHOW paboThl. PamuannoHHBIN U
XUMHUYECKUH MyTareHe3 Kak MCTOYHMK MYTallUd Yy KYyJAbTYPHBIX (OPM OpraHU3MOB.
Hcnonb3oBaHWe T'€HOMHOTO peNaKTUpPOBaHWs M MeToJoB pekoMOuHaHTHbIX JHK mns
MOJTY4YEHUS UCXOTHOTO MaTepuaia s CEJeKIUN.

[Tonydyenne monumuionnoB. BuyTrpuBmmoBas rubpummsarus. biu3kopoicTBEHHOE
CKpelllMBaHue, WK UHOpUauHT. HepoacTBeHHOE cKpeluBaHue, Wik ayrOpuauHr. ['eteposuc u
ero mnpuuuHbl. Vcmonb3oBaHue rerepo3uca B cenekuuu. OtaanéHHas ruUOpUAM3AIUS.
[Ipeononenne Oecraonus MEXBUAOBBIX THOpUAOB. JlOCTHMXKEHHSI CeNEeKIMH pacTeHUd u
KUBOTHBIX. «3€1EHAs peGONIOYULY.

CoxpaHeHHe U U3YYEHHE TI'€HETUYECKUX PECYpPCOB KYJIBTYPHBIX PACTEHHM M HX JUKUX
poauyelt A co3aHusl HOBBIX COPTOB U THOPHUIOB CEIbCKOXO3SIMCTBEHHBIX KYNbTYp. M3yueHue,
COXpaHeHue U YnpaeieHue 2eHemuyecKUMU pecypcamu celbCKOX03AUCMBEHHbIX U NPOMbLCI0GbIX
HCUBOMHBIX 8 YeJIAX VIAYUULeHUSI CYWeCmBYIOWUX U CO30aHUS HOBbIX NOPOO, JUHUL U KPOCCO8, 8
MOoM Yucie ¢ NPUMEHeHUeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIIe008aHULL, Nepedosblx udel u
NnepcneKmuBHbIX MexHOI02Ul.

JdeMoHcTpanun

[Toptpetsr: H. Y. BaBuios, Y. B. Muuypun, I'. JI. Kapneuenxo, I1. I1. JIykssinenko, b. JI.
Acraypos, H. bopnoyr, /I. K. benses.

Tabmuiet 1 cxembl: «L{eHTpBI MPOUCXOKICHHS U MHOTO00pa3us KyJabTypHBIX PACTCHUID»,
«3aKOH TOMOJIOTUYECKHX PsIJIOB B HACJIEACTBEHHON H3MEHYMBOCTH», «MeETOIbl CeleKUun»,
«Otnanénnas rudbpuanzanusy, «MyrareHesy.

JlabopaTopHas padora «/3ydyeHne copTOB KyJIbTYpPHBIX PACTEHUA M MOPOJ TOMAITHUX
YKUBOTHBIX».

JlabopaTopHas padora «/3ydueHne METOJIOB CENEKIIUN PACTEHUI.

IIpakTnueckas padora «lIpuBuBKa pacTeHni».

Ikekypeusi «OCHOBHBIE METOJBI U JAOCTH)KCHUS CENEKIMH PACTeHHM M KUBOTHBIX (Ha
CENIEKI[MOHHYIO CTAHLUIO, MJIEMEHHYI0 (epMy, COPTOUCHBITATEIbHBIM y4acTOK, B TEIIMYHOE
X034HCTBO, B JIAOOPATOPUIO arpOyHUBEPCUTETA WIIK HAYYHOTO LIEHTPA)».

Tema 16. BuoTexHo10rusi H CHHTeTHYeCKasi 0M0JIOTHSA

OOBeKThI, HCIOJIb3yeMble B OHOTEXHOJOTMHM, — KJIETOYHBbIE M TKaHEBBIE KYIbTYPHI,
MUKpPOOPTraHU3MBI, WX XapakTepucTuka. TpaauiroHHas OWOTEXHOJOTHS: XJieOomeueHue,



MOJIy4eHUE KUCIIOMOJIOYHBIX MPOAYKTOB, BUHOJEIe. MukpooOuonoruueckuii cunte3. OObEKThI
MUKPOOHOIOTUYECKUX TeXHOJIOTUH. [Ipon3BoacTBO Genka, aMUHOKUCIOT M BUTAMHHOB.

CozlaHue  TEXHOJIOTMH M MHCTPYMEHTOB  LIEJICHANPABICHHOIO  WM3MEHEHHS U
KOHCTPYMPOBaHHUSI TEHOMOB C LIE€JIbIO MOJIY4YEHUsI OPraHU3MOB U MX KOMIIOHEHTOB, COJIEPKaIINX
HE BCTpEYAIOUIUeCs B IPUPOJie OMOCUHTETUYECKHE MTYTH.

Kiterounas umxeHepus. MeTonpl KylbTypbl KIETOK M TKaHEH PaCTEHUM WM KUBOTHBIX.
Kpunobankn. Comarnyeckas ruOpuamM3anusi ¥ COMaTHYECKui smOpuorenes. Mcmonb3oBaHue
TaliOuJI0B B CEJIEKUUU pacTeHuil. [lonyuenue moHOKIOHANbHbIX awmumen. Hcnonv3oeanue
MOHOKIIOHANBHBIX U NOTUKTOHATLHBIX anmumen 8 meouyune. VICKyCCTBEHHOE OIUIOJOTBOPEHHUE.
PexkoHceTpyKiust SHMLIEKIETOK W KIOHMPOBAaHUE >KUBOTHBIX. MeETOJ TpaHCHJIAHTALUU SJEp
KIETOK. Texnonocuu 0300poenenus, KyIbMuGUPOSAHUs U MUKPOKIOHAILHO20 PA3ZMHONCEHUS
CeNbCKOXO3AUCTNEEHHBIX KVIbMYD.

XpOMOCOMHAsI U T€HHass MHXeHepus. VICKyCCTBEHHBIN CUHTE3 T'eéHa U KOHCTPYMpPOBaHHUE
pexomObunantHeix JAHK. Cosdanue mpanceennvix opeanuzmos. JIocTrkeHus U mepCreKTUBBI
XpOMOCOMHOM W TE€HHOM HWH)XXEHEpUHU. OKOJOTHYECKHME W JTUYECKHUE MpoOJeMbl T'€HHOU
HMHXEHEpPUHU.

Menununckue 6notexnosnoruu. [loctreHomuas udposas meaunuHa. [IP-auarnoctuka.
MeTab0JIOMHBIN aHaJIN3, TEHOIIEHTPUYECKUI aHAIN3 ITPOTEOMa YEJIOBEKA JIJIsI OIEHKH COCTOSIHUS
€ro 310poBbs. lcmonp30BaHME CTBOJIOBBIX KIJIETOK. TapretHas Tepanus paka. 3D-
OMouHXeHepuss JUIsl pa3pabOTKu (PYHAAMEHTAJbHBIX OCHOB MEIUIMHCKUX TEXHOJOTHUH,
CO3JaHMSI KOMIUIEKCHBIX TKAaHEW COYETaHMEM TEXHOJIOTMH TpEXMEPHOTO OWONPUHTHHIAa U
ckaddonuHra s penieHus 3a1a4 NepCoOHaTN3UPOBAHHON MEIUIIUHBI.

Co3nanrie BEKTOPHBIX BAaKIMH C IEJIbI0 oOecreueHrss KOMOWHUPOBAHHOW 3allUTHI OT
Bo3Oyauteneri OPBU, ycTtaHoBieHHE MOJEKYISIPHBIX MeXaHW3MOB (yHKImoHupoBanus PHK-
COJIepKalliuX BUPYCOB, BHI3BIBAIOIIMX 0CO0O0 OMAcHbIE 3a00JI€BaHUS YEIOBEKa U )KUBOTHBIX.

JdemoHcTpauuu

Tabmuer u cxembl:  «Vcmonp30BaHME  MHMKPOOPTaHU3MOB B MPOMBIIIJICHHOM
MIPOU3BOJCTBEY, «KitleTrouHas nHxeHepus», «l 'eHHass HHXXEHEPUSI».

JladopaTopHas pa6ora «/3ydeHne 00bEKTOB OMOTEXHOIOT U,

IIpakTuyeckas padora «llonydyeHrne MOJIOYHOKHUCIIBIX TPOJTYKTOBY.

IKeKypeust «buoTexHoorus — BaKHeias mpou3BOIMTENIbHAS CUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHUECKOE MPOU3BOCTBO)».



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOTI'U
HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHMS K pPE3yJIbTaTaM OCBOCHHUS OOYJarOIUMHUCS
IIPOrpaMM CpeHEro oOLIero 00pa3oBaHus: JUYHOCTHBIE, METAIIPEIMETHBIE U ITPEIMETHBIE.

B crpykType JNMYHOCTHBIX PE3yJbTaTOB OCBOEHHUS MPOTpaMMBbl MO OMOJIOTHUU BBIACICHBI
CIIEIYIOIME COCTABJIAIOIIME: OCO3HAaHHME OOydalolUMHUCS  POCCHUMCKOW  Ipa)IaHCKON
UACHTUYHOCTH — TOTOBHOCTH K CAaMOPAa3BHTHIO, CaMOCTOSITEIBHOCTH W CaMOONPEICTICHHIO,
Hanuuue momugeayuu K OOydeHUIO OHWOJIOTHH, YeleHanpagieHHoe pazeumue BHYTPEHHUX
yOEXJeHUH JTMYHOCTH Ha OCHOBE KIIFOUEBBIX LIEHHOCTEW M MCTOPUYECKUX TPAIULUN pa3BUTHS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CROCOOHOCHb O0ydYalolUXCs PYKOBOJCTBOBATHCS B
cBOEH JCATCIBbHOCTH IOEHHOCTHO-CMBICJIOBBIMHU YCTaHOBKaMH, MNpuCymumMu CUCTEMCE
OMoJOrMYeckoro  oOpa3oBaHUS, Haauuue NPABOCO3HAHUS  DKOJOTMUECKOM  KYJIbTYpBI,
CnocoOHOCmMU cMasumy 1€ U CTPOUTH )KU3HEHHbIE TUIaHBI.

JImgHOCTHEIE PE3YIbTAThl OCBOCHUA NPOTPAMMBI 110 ouoJioruu JOCTUTI'alOTCA B €IUMHCTBEC
y‘-Ie6HOI\/’I A BOCHUTATEIbHOM ACATCIIBHOCTH B COOTBETCTBHUU C TPAAUIIMOHHBIMU pOCCHfICKHMH
COOUOKYJIBbTYPHBIMH, UCTOPUICCKUMHU U JYXOBHO-HPABCTBCHHBIMU LICHHOCTAMHU, MMPHUHATBIMA B
oOmiecTBe TpaBWIAMH W HOPMAaMH TOBEICHHUS W CHOCOOCTBYIOT TpoIleccaM CaMOIO3HaHUS,
CaMOBOCIIMTAaHUSA U CaMOPa3BHUTUS, Pa3BUTHUA BHYTpeHHeI\/'I MO3UNUN JIMYHOCTHU, IMMAaTPUOTU3MA U
YBaXXEHUA K 3aKOHY W IIPAaBOIIOPANKY, YEIOBEKY TpyZa M CTapIIeMy IOKOJEHHUIO, B3aMMHOIO
yBaXEHHs, OEpEeKHOT0  OTHOIIEHHWS K  KyJbTypHOMY  HACIEIUI0 U TPaJUuLUAM
MHOTOHAIIMOHAIBHOTO Hapoaa Poccuiickoit denepanun, MpUpoJe U OKPYKAIOLIEH cpeie.

JIM4HOCTHBIE Pe3yNIbTaThl OCBOEHMS yueOHOTro npenMera «buomaorus» MOMKHBI OTpaKkaTh
TOTOBHOCTh M CITOCOOHOCTH OOYYalOIIUXCsl PYKOBOJCTBOBATHCS C(HOPMUPOBAHHOM BHYTpPEHHEH
MO3UIMEN JIMYHOCTH, CHUCTEMOW I[IEHHOCTHBIX OpPUEHTAlMil, MO3UTHUBHBIX BHYTPEHHUX
yOeXKIeHUI, COOTBETCTBYIOIIMX TPAJAULMOHHBIM ILIEHHOCTSIM  POCCHIICKOro  oOIIecTBa,
paciivpeHe >KU3HEHHOTO OIbITa M ONbITa JESITENbHOCTH B IPOIIECCE pean3aliid OCHOBHBIX
HaIpaBJICHUH BOCIIUTATEIbHOMN I€ATEIHHOCTH, B TOM YHCJIE B YACTH:

1)rpaxaancKkoro BOCIMTAHUS:

cOpPMUPOBAHHOCTh TPAKIAHCKOM MO3UIMH  OOydarllerocs Kak aKTUBHOIO U
OTBETCTBEHHOT'O 4JIEHA POCCUICKOTO OOIIECTBA;

OCO3HAHHWE CBOUX KOHCTUTYIMOHHBIX IIpaB U OOS3aHHOCTEH, yBaK€HHWE 3aKOHA H
MIPaBOIIOPSIIKA;

FOTOBHOCTh K COBMECTHOM TBOPUYECKOH JEATEIbHOCTHU MPHU CO3/IaHUM YUYEOHBIX MPOEKTOB,
pelIeHny y4eOHbIX U MO03HABATENbHBIX 33/1a4, BHITOJHEHHH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPENENATh COOCTBEHHYIO TMO3HMIHMIO MO OTHOIIEHHUI0 K SBIICHUSM
COBPEMEHHOM KU3HU U OOBICHITH €€;

YMEHHE Yy4YUTBIBATb B  CBOUX JCWUCTBUSAX HEOOXOJAUMOCTh  KOHCTPYKTUBHOI'O
B3aUMO/ICHCTBUS JIIOJICH ¢ pa3HbIMHU yOEXKIECHUSMHU, KyIbTYPHBIMH LEHHOCTSAMH U COLUATBHBIM
MOJIOKEHHUEM;

TOTOBHOCTb K COTPYIHHYECTBY B TIPOILIECCE COBMECTHOTO BBINOJHEHHUS Y4EOHBIX,
MO3HABATENbHBIX W HCCIIEAOBATENbCKUX 3a/1a4, YBaKUTEJIBHOTO OTHOIICHUS K MHEHUIO
OTIITOHEHTOB MPH OOCYKJIEHUH CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COJIEPKaHMS;

TOTOBHOCTb K T'YMaHUTapHOM 1 BOJIOHTEPCKOM JIEATEIBHOCTH;

2) MaTpHOTHYECKOI0 BOCIIUTAHNSA:

c(OPMHUPOBAHHOCTh POCCUMCKOM Ipa)k1aHCKOM MJIEHTUYHOCTH, TATPUOTU3MA, YBAKEHUS K
CBOEMY Hapojy, YyBCTBa OTBETCTBEHHOCTU Iepel PoauHo#, ropaoctu 3a cBoW Kpail, CBOIO
Ponuny, cBOM S3BIK M KYJIBTYPY, POIILIOE U HACTOSIIEE MHOTOHAIMOHAIBHOTO Hapoaa Poccuy;



IIEHHOCTHOE OTHOLIEHWE K IPUPOJHOMY HACIEIUI0O U IIAMATHUKAM IIPUPOJEL,
JNOCTHKEeHHUSM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

COCOOHOCTh OIICHMBATh BKJIAJ POCCHUICKMX YUY€HBIX B CTAaHOBJICHHWE W Pa3BUTHE
61/IOJ'IOFI/II/I, IIOHUMAaHHuA 3HA4YCHU S 61/IOHOFI/II/I B IIO3HAHWH 3aKOHOB IPUPOJbI, B ) KU3HU YCJIOBCKA U
COBPEMEHHOT0 00IIeCTBA;

I/II[eﬁHafl y6e)KZIéHHOCTI), TFOTOBHOCTD K CIIYKCHHIO U 3allIUTC OTC‘IGCTB&, OTBCTCTBCHHOCTH
3a ero cyan0y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS

OCO3HAHMUE JYXOBHBIX EHHOCTEN POCCUIICKOTO HApO/1a;

c(hOpPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHUS;

CIOCOOHOCTh OLIEHUBATh CHTYallMI0 W MPHHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYACH
Ha MOpaJIbHO-HPABCTBCHHBIC HOPMBI 1 HECHHOCTU,

0CO3HAHME JIMYHOTO BKJIAJa B MOCTPOCHHE YCTOMYMBOTO OYAYILETo;

OTBETCTBEHHOE OTHOIICHWE K CBOWM pPOJHUTENSIM, CO3JaHUI0 CEeMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUSA HGHHOCTGI\/'I CeMENHON XKU3HU B COOTBETCTBUU C TpaauuusaAMU HapOOd0B
Poccuu;

4) 3CTeTHYEeCKOr0 BOCIUTAHHUS:

OCTETUYCCKOC OTHOIICHHUE K MHPY, BKIIIOYass 3CTECTUKY 6I)ITa, HAay4YHOI'O U TCXHHYCCKOI'O
TBOpPYECTBA, CIIOPTA, TPy, OOIIECTBEHHBIX OTHOIICHHUH;

IIOHUMAHUEC OMOIIUOHAJIIBHOTO BOSJIefICTBHH JKUBOU IprUpoOabI 1 eé OCHHOCTH;,

TOTOBHOCTb K CAaMOBBIPAKCHHUIO B PA3HBIX BHAAaX HCKYCCTBA, CTPEMIICHHUE IIPOABIIATH
KadecTBa TBOPUYECKOH JIMIHOCTH;

5) ¢usuyeckoro BOCHHMTAHHUS, (POPMHMPOBAHUA  KYJbTYPbl 310POBbSI M
IMOLMOHAJIBHOT0 $J1arONOJyYusi:

MMOHMMAaHHE U peau3aliys 3J0pOBOro u 0e30MmacHoro oopasza Xu3HU (3I0POBOE MUTAHUE,
coOroieHre TUTHEeHUYECKUX MPaBWI M HOPM, COATaHCHUPOBAHHBIM PEXUM 3aHITUNA M OTIbIXA,
perynspHasi (¢u3nyeckas aKTHUBHOCTb), OEpeKHOTr0, OTBETCTBEHHOIO M KOMIIETEHTHOIO
OTHOIICHUS K COOCTBEHHOMY (DU3HUECKOMY U NICUXUYECKOMY 3/I0POBBIO;

MMOHMMAaHHE LEHHOCTH MpPaBWJI HWHAMBUAYAJbHOTO M KOJUIEKTUBHOTO 0O€301acHOro
MOBE/ICHUS B CUTYaIUAX, YTPOXKAIOIIUX 30POBbIO U KHU3HU JIIOJIEH;

OCO3HAHHE TOCIEACTBUM M HENPHUATHS BPEIHBIX MPUBBIYEK (YHOTPEOICHUS aIKOIrOJs,
HapKOTHUKOB, KYPEHHS);

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTb K TPYAY, OCO3HAHHE IIEHHOCTH MacTepCcTBa, TPYAOIIO0HE;

TFOTOBHOCTH K aKTUBHOU J€SITEILHOCTU TEXHOJIOTMYECKOM U COIMAIbHOM HAIIPaBICHHOCTH,
CIIOCOOHOCTh ~ MHUIIMUPOBATh, IUIAHUPOBATH U CAMOCTOSITENIBHO  BBIMOJHATH — TaKylo
NeSITeNIbHOCTD;

HMHTEpEC K pa3jMyHbIM cdepaM MNpoQeccCHOHANBHON AESITeTbHOCTH, YMEHHUE COBEPIIATh
OCO3HAHHBII BEIOOp Oynyiiel mpodeccuu u peann3oBbIBaTE COOCTBEHHBIC KU3HEHHbBIC TIAHBI;

TOTOBHOCTh U CIIOCOOHOCTH K OOpa30BaHHUIO U CaMOOOpPA30BAaHUIO HA MPOTSKEHUH BCel
KU3HU;

7) 3K0JIOrH4ecKOro BOCIIUTAHMSA:

9KOJIOTHYECKHU IIesIeco00pa3HOoe OTHOIIEHUE K MPUpPOJe KaKk MCTOUHUKY KH3HHU Ha 3emiie,
OCHOBE €€ CYIIECTBOBAaHMUS;

MOBBIIIIEHUE YPOBHS DKOJOTHYECKOW KyIbTYphl: MPHOOpETEHHE OMbITA TIAHUPOBAHUS
MOCTYIIKOB U OLIEHKH UX BO3MOKHBIX MOCIIEACTBUH JUIsl OKpY’KaloIIeil cpeibl;

0CO3HaHME ITI00AIBHOTO XapaKTepa SKOJIOTHYECKUX MPOoOJIeM U IMyTel UX pelieHus;

CMOCOOHOCTh MCIIOJIB30BaTh MPHOOpeTaeMble NPU U3y4eHUU OMOJIOTUU 3HAHUSA U YMEHUS
IpU PEUIeHUU MpOoOJieM, CBSA3aHHBIX C PAIMOHAIBHBIM MPUPOIONONIB30BaHUEM (COOMIOAEHNE
MpaBWJI TIOBEICHUS B TPUPOJE, HANIPABICHHBIX HAa COXPAaHEHHE PAaBHOBECHUS B JKOCHUCTEMaAX,
OXpaHy BUJIOB, SKOCUCTEM, Ouochepsl);



AKTUBHOE HEIPUATUE JEHUCTBUM, NPUHOCSAIIUX BpEN OKPYKAIOIIEW NPUPOIHON cpene,
yYMEHHUE MPOTHO3MPOBATH HEOIATONPHUATHBIE SKOJIOTHYECKUE MOCIEACTBHS MPEANPUHUMACMbIX
JEUCTBUN U NPEAOTBPAILATh UX;

HaJIM4YU€ Pa3BUTOIO SKOJIOTMUYECKOTO MBIIUIEHUS, 3KOJOTUYECKOM KYJIbTYpbI, OIBITA
NESTEIbHOCTH  DKOJOTUYECKOW HANpaBICHHOCTH, YMEHHMS pPYKOBOACTBOBATHCA HMH B
[I03HABaTEIbHONW, KOMMYHUKATUBHOW M COLMAIbHOM IpPAKTUKE, TOTOBHOCTH K YYacTHIO B
MIPAKTHYECKOU IEATEIBHOCTH SKOJIOIMYECKON HAPABICHHOCTH;

8) HeHHOCTH HAYYHOr0 O3HAHUS:

C(OPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUST HayKM M  OOILIECTBEHHOM IpPAaKTUKH, OCHOBAHHOIO Ha JHallore KYJBTYp,
CTIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPLICHCTBOBAHUE S3bIKOBOM M UNTATENIbCKON KyJIbTYpPbl KaKk CpEACTBA B3aUMOICHCTBUS
MEXy JIFOJIbMU U TIO3HAHMSI MUPA;

MOHUMaHHe crenu(puKku OUOJIOTUM KaK HAayKd, OCO3HAaHHSA €€ pojau B (OpMHUPOBAHUU
PaIMOHAJIBLHOTO HAYYHOT'O MBIIJIEHUS, CO3/IaHUU LIEJIOCTHOTO MPEACTaBIEHUS 00 OKpYKaroIeM
MHpE KaK O €AWHCTBE TMpPUPOJIbI, 4YeIOBEKa M O0O0IIecTBa, B MO3HAHUM IPUPOJIHBIX
3aKOHOMEPHOCTEN U pelIeHnu IpoOIeM COXpaHeHUs! IPUPOTHOTO PaBHOBECHS;

yOEKIEHHOCTh B 3HAYUMOCTHU OMOJIOTHM JJIi COBPEMEHHOW IMBHIIM3AIMU: OOecreuyeHus
HOBOT'O YPOBHS Pa3BUTHUS MEAUIIMHBI, CO3JJaHHE MEPCIEKTUBHBIX OMOTEXHOJIOTUH, CIOCOOHBIX
pelaTh pecypcHble MpooOieMbl pa3BUTHUS YEJIOBEUECTBA, MOMCKA MyTel BBIXOJA U3 INI00ATbHBIX
AKOJIOTMUECKUX Npo0sieM U o0ecreueHus nepexoia K ycToH4MBOMY Pa3BUTHUIO, pAllUOHATBLHOMY
MCIO0JIb30BAHUIO PUPOJAHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAH/IAPTOB KHU3HU;

3aMHTEPECOBAHHOCTH B IMOJIyYEHUH OMOJOTHYECKMX 3HAHWUU B IIEJISX MOBBIIMICHUS 00Ien
KYJIbTYpbl, €CTECTBEHHO-HAyYHOW TI'PAMOTHOCTH, KaK COCTABHOM 4YacTH (PYyHKIIMOHAJIBHOM
IPaMOTHOCTH OOydJaroImuxcs, GopMUpyeMOn MPU U3YUECHUN OMOJIOTHH;

IIOHMMAaHHUE CYIIHOCTH METOAOB IIO3HAHUS, MCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH UCMOJIb30BaTh IOJy4aeMble 3HAHMs JJIs aHalu3a M OObBSACHEHWs SBJICHUHN
OKpYXXAIOILEr0 MHMpa M HPOMCXOJAIUX B HEM HM3MEHEHUH, yMEHHE J[enaTh OOOCHOBAaHHbIE
3aKJIIOYEHUS HAa OCHOBE HAy4HbIX (AaKTOB M MMEIOLIMXCS JAHHBIX C IE€JbI0 TOJYy4eHUs
JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CAMOCTOSITENIBHO HCIOJIb30BaTh OWOJIOTMYECKUE 3HAHMS JUISL peIleHUs
Ipo0JieM B peasibHbIX AKU3HEHHBIX CUTYaIUsX;

OCO3HAHHE LICHHOCTU HAy4YHOU IEATEIBHOCTH, TOTOBHOCTH OCYIIECTBIISTh IPOEKTHYIO U
HCCIIEIOBATENIbCKYIO ACATEIbHOCTh HHIUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTb M CHOCOOHOCTh K HENpPEpHIBHOMY OOpa30BaHUIO M €aMOOOpa30BAaHUIO, K
aKTUBHOMY IIOJIyY€HHIO HOBBIX 3HaHMM 1O OHMOJOTMH B COOTBETCTBHM C >KM3HEHHBIMHU
MMOTPEOHOCTSMH.

METAIIPEAMETHBIE PE3YJIbTATBI

MertanpeaMeTHbie pe3ylbTaThl OCBOCHUS y4eOHOro mpeamera «buoONOTHsS» BKIIOYAIOT:
3HaYUMBbIe Ui (POPMHpPOBAHHS MHPOBO33PEHHS  OOYYAIOIIMXCS  MEXKIUCIUIUTMHAPHBIC
(MexmpeMeTHbIE) 0OIIeHAYYHbIE TTOHATHS, OTPAXKAOIINE [EIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crienu(UKy MEeTO0B MO3HAHUS, HCTIOIb3yEeMbIX B €CTECTBEHHBIX HayKaX (BEUIECTBO, SHEPTHUS,
SIBJICHUE, TPOIECC, CUCTeMa, HAay4yHBIM (aKT, MPHUHIIMIL, TUMOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEeOpHUsl, UCCIeJOBaHNe, HAOIIOJCHNE, U3MEPEHUE, SKCIIEPUMEHT M JpYTHe); YHUBEpCAIbHbBIE
yueOHbIe JecTBUS (MO3HAaBaTeIbHbIE, KOMMYHUKATUBHBIC, PETYISATHUBHBIE), 00OECIEUNBAIOIINE
(dbopMupoBanre (QYHKIMOHATHHONW TPAMOTHOCTH M COIMANFHOW KOMIIETEHIIUU OOy4YarolIuXCs,;
COCOOHOCTh oOyyaromuxcs HCII0JIb30BATh OCBOEHHBIE MEXIUCIUTIIMHAPHBIE,



MHUPOBO33pPEHYECKHE 3HAHHUS W YHHBEpCaJlbHble y4yeOHbIE ACHCTBUS B IO3HABATENBHOW H
COLIMAJIbHON ITPAKTHKE.

B pesynbrare w3ydeHUs OHOJIOTMM Ha YpPOBHE CpeIHEro oOImero oOpa3oBaHUS Y
oOyuatomierocss Oyayr chopMupoBaHBI MO3HABATEIbHBIC YHUBEPCAIbHBIC y4eOHBIE NEHCTBUS,
KOMMYHHUKATHBHBIC YHHBEpCaJbHbIE Yy4eOHBIC JEHCTBUSA, PETYIATUBHBIC YHHUBEPCAJIbHbBIE
y4eOHbIe ISHCTBUS, COBMECTHAS ACATEIBHOCTb.

MeranpeaqMeTHbIe pe3yabTaThl OCBOSHHS MPOrpaMMBbl CpeaHero oOmero oOpa3oBaHUs
JOJKHBI OTPaXKaTh:

OgiaieHne YHUBEPCATbHBIMHI Y4eOHBIMH NMO3HABATEIbHBIMHU I CTBUSIMM:

1)0a30Bble JJoruvYecKue JeiicTBus:

CaMOCTOSATENIEHO (OPMYIIUPOBATh M aKTYaJIM3UPOBATh IMPOOJIEMY, paccMaTpuBaTh €&
BCECTOPOHHE;

WCTIONb30BaTh IPH OCBOCHWM 3HAHUN NPUEMBI JIOTMUECKOTO MBIIIJICHUS (aHAu3a,
CHUHTE3a, CpaBHEHUs, KilaccuuKaluy, 0000IIeHus), pacKpblBaThb CMBICA OHMOJIOTHYECKUX
MOHATHH (BBIIENATh UX XapaKTEePHbIE MPU3HAKH, YCTAHABIMBATH CBSI3U C IPYTUMHU ITOHITHIMH ),

OTIpENIeNATh LN ACATENBHOCTH, 3aJaBas MapaMeTpbl M KPUTEPHUH WX JOCTHIKCHUS,
COOTHOCHTB PE3YJIbTAThI ICATEILHOCTH C IOCTABICHHBIMU IIEIISIMH;

HCIO0JIb30BaTh OHOJOTHMYECKUE MOHATHS JUIsl 0ObscHEHUs (AKTOB M SIBICHUN >KUBOU
TIPUPOIBL;

CTPOWTH JIOTUYECKHE pACCYKIeHHsI (MHIYKTUBHBIE, ICTyKTUBHBIC, TI0 aHAJOTHH),
BBISIBJIATH 3aKOHOMEPHOCTH W TIPOTHBOPEYHS B PACCMATPUBAEMBIX SIBICHUSX, (POPMYINPOBATH
BBIBO/JIBI M 3AKITFOUYCHHS;

MPUMEHSTh CXEMHO-MOJICTIBHBIE CPEJCTBA ISl TPEIICTABICHUS CYIIECTBEHHBIX CBS3€H U
OTHOIICHUH B M3y4aeMbIX OHOJOTMYECKHX OOBEKTaX, a TakXKe MPOTUBOPEUHMM pPa3HOro poja,
BBISIBJICHHBIX B PA3JIMYHBIX HH(OOPMALMOHHBIX HCTOUHUKAX;

pa3pabaThIBaTh IJIaH PELICHUsS MPOOIEeMbl ¢ YIETOM aHaIN3a UMEIOLIUXCS MaTepUaIbHBIX
1 HeMaTepuaJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JI€ATEIbHOCTh, OIICHUBATh COOTBETCTBHE PE3YJIbTAaTOB LENSIM,
OIICHUBATh PUCKU MOCIEICTBUN ACITEIbHOCTH;

KOOPJIMHUPOBATh M BBINOJHATH PA0OTy B YCJOBHSX pPEaJbHOT0, BHUPTYaIbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIILJICHUE MPU PELICHUH KU3HEHHBIX MPoOIeM.

2)0a30BblIe UCCIeN0BaTEIbCKHE AeCTBUS:

BJIaJIETh HABBIKAMHU Y4€OHO-HUCCIIEI0BATENIbCKON U MPOEKTHOM JesITeNbHOCTH, HaBbIKAMU
paspelieHus npodieM, CIoOCOOHOCThI0O U TOTOBHOCTHIO K CaMOCTOSITEIbBHOMY TOUCKY METOJOB
pElIeHUs MPAKTUUYECKHX 3aj1a4, IPUMEHEHHUIO Pa3IMYHBbIX METOOB IMO3HAHMUS,

WCIOJIb30BAaTh PA3NIMYHbIE BUABI JEATEIHOCTH IO IMOJIYYEHUIO HOBOTO 3HAHUS, €ro
WUHTEpPIpETAINH, MPEOoOPa30BAHUI0 M MPUMEHEHUIO B YYEOHBIX CUTYalMsX, B TOM 4YHCIE MPHU
CO3JaHUU YYEOHBIX U COIMABHBIX MPOEKTOB;

(dbopMHpOBaTh HAYYHBIA THI MBIILJICHUS, BIAJAETh HAYYHOH TEPMUHOJIOTHEH, KIIOYEBBIMU
MOHATHSAMH M METO/IaMU;

CTaBUTh M (OPMYIUPOBATH COOCTBEHHBIE 3a7ayll B OOpa30BaTEIbHON MESATEIBHOCTH U
KHU3HEHHBIX CUTYaIUX;

BBISBJIATh TPUYMHHO-CJIEJCTBEHHBIE CBSI3M M aKTyaJIM3UpOBaTh 3ajady, BBIJIBUTATh
TUNOTe3y €€ pelIeHMs, HaXOJUTh AapryMEHThl Ui J0Ka3aTeldbCTBA CBOMX YTBEP)KJICHHIA,
3aJjaBaTh apaMeTpbl U KPUTEPUU PEIICHUS;

aHAJM3UPOBATh IIOJydEHHBIE B XOJE pELICHHUS 3aJauyd pe3yibTaThl, KPUTHUYECKH
OLIEHUBATh UX JJOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIOBHSIX;

J1aBaTh OLIEHKY HOBBIM CUTYaIlUsIM, OLICHUBATh MPUOOPETEHHBII OMBIT;

OCYIIECTBIIAThH II€JICHANPABICHHBIN MOMCK IMEPEeHOCa CPEICTB U CIIOCOOOB JECUCTBUS B
npoheccHOHANBHYIO Cpeay;



yMETh TEPEHOCUTh 3HAHMWA B  T[IO3HABATENBHYID M  MPAKTUYECKYI0  00JacTu
KU3HEJESITEIbHOCTH;

YMETh MHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IacTe;

BBIJBUTaTh HOBBIE HWJEH, IpEAJaraTb OPUIMHAJIbHBIE IOAXOJbl M PELIEHMs, CTaBUTh
npoOsIeMBbl U 3a/1a4u, IOTYCKAIOIIUE aJbTePHATUBHBIC PEIICHHUS.

3) pa6ora ¢ nunopmanmeii:

OpUEHTUPOBATHCS B PA3UYHBIX MCTOYHUKAX HH(pOpMaImu (TEeKCTe ydeOHOTO mocoOwus,
Hay4YHO-TIONYJISIPHOM JMTEpaType, OMOJIOrMUECKUX CIOBApsIX U CHPABOYHUKAX, KOMIIbIOTEPHBIX
0a3ax naHHBIX, B VIHTepHETE), aHAIM3WPOBAaTh WHPOPMALHUIO PA3NUYHBIX BHIOB U (opM
IIpEJICTaBICHMSI, KPUTUUECKH OLIEHUBATh €€ IOCTOBEPHOCTh M HEITPOTUBOPEUYMBOCTD;

(dbopMynHpoOBaTh 3ampochl U TPUMEHATH PA3IUYHBIE METOJIBI MpPU TOUCKE U OTOOpe
OunosIoruuecKoi nHPOpMaIur, He0OXOIUMOM ISl BBITIOJHEHUS YU€OHBIX 3a/1a4;

MPUOOpPETaTh OMNBIT HCIOJIb30BAHUA WH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOT'O MCIIOJIb30BaHUS PA3IMUYHbBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMpPAaTh ONTHMAJbHYIO (QOpMYy MpeACTaBICHUS OMOJIOrMYECKON
nHpopmanuu (cxemsl, rpaduKu, TuarpaMmmsl, TaOIHIBI, PUCYHKH U IPYTOe€);

HCIIOJIb30BAaTh HAayYHbIN S3BIK B KadecTBE CpeACTBa IMpH paboTe ¢ OMOJOrHYecKou
uHpopmanuen: NPUMEHITh XUMUYECKUe, (PU3MYECKue U MaTeMaTH4YeCKHue 3HAKH U CHUMBOJIBI,
dbopmyrel, ab0OpeBUaTypy, HOMEHKIATypy, HCIOJB30BaTh W TMpeoOpa30oBBIBaTh 3HAKOBO-
CUMBOJIMYECKUE CPECTBA HATIISITHOCTH;

BIIQJIETh HABBIKAMU DACIIO3HABAHUA W 3alIUTHl MHPOpMAIMK, HHOOPMALMOHHON
0€30MacCHOCTH JTUYHOCTH.

OBiageHue YHMBePCAJIbHBIMH KOMMYHHKATUBHBIMH el CTBUSIMU:

1)o0menue:

OCYILIECTBIISITh KOMMYHUKAIIMU BO BCEX cepax >KM3HU, aKTUBHO y4acTBOBATh B JHAaJiore
WIM JUCKYCCHUU TIO CYHIECTBY OOCYKIaemMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BHICKA3bIBATh
CYXJCHHUS OTHOCUTENIbHO BBINIOJHEHMs] MpeliaraeMoi 3aJayd, Y4YUThIBaTh HWHTEPECHl U
COTJIACOBAHHOCTD MO3UIUHI APYIHX YYACTHUKOB JAMAJIOTa WIN JUCKYCCHH);

pacrno3HaBaTh HeBepOalbHbIE CpeAcTBa OOLICHMS, MOHUMATh 3HAYEHHE COLUAIbHBIX
3HAKOB, MPEANOCHUIOK BOZHUKHOBEHHUSI KOH(MIMKTHBIX CUTYaIMil, YMETh CMAT4aTh KOH(IUKTHI U
BECTHU NIEPETOBOPHI;

BIIAJIETh PA3IUYHBIMU CHOCOOaMU OOIIEHHS] M B3aUMOJICHCTBUS, MOHUMATh HaMEpPEHUs
JPYTUX JIIOJIeH, TPOSBIATh YBAKUTEIBHOE OTHOIICHHUE K COOECETHUKY U B KOPPEKTHOU (popme
(bopMynupOBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO H3JIaraTh CBOIO TOUKY 3pPEHHUS C HCIOJIb30BAHHUEM SI3BIKOBBIX
CpPEICTB.

2)coBMecTHAs 1eSITeJIbHOCTD:

MMOHMMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHON W MHIUBUAYAIbHONW pabOThl IpU
pelIeHn OMOJOTHYEeCKON PoOIeMbl, 000CHOBBIBATh HEOOXOAMMOCTh IPUMEHEHUS TPYIIOBBIX
(dhopM B3aMMOJICHCTBUS MPU PEUICHUH YueOHOM 3a/1auu;

BBIOMpATh TEMATHUKy M METOJIbl COBMECTHBIX NEHCTBUI ¢ y4€TOM OOIIMX HWHTEPECOB U
BO3MOYHOCTEHN KaXI0TO Yj€Ha KOJUIEKTHBA;

[IPUHUMATh LEJIM COBMECTHOW JESTEIBHOCTH, OPraHM30BBIBATH M KOOPAWHUPOBATH
JNEUCTBUSA IO €€ INOCTMIKEHMIO: COCTAaBIIATH IUIAH JEHUCTBUM, PACIPENENATh POJM C YYETOM
MHEHHH yJaCTHUKOB, 00CYKAaTh Pe3yJIbTaThl COBMECTHOH paboThI;

OIIEHUBATh Ka4eCTBO CBOErO BKJAJa U KaKJOr'0 Y4aCTHHKAa KOMaH]bl B OO pe3yabTar
10 pa3pabOTaHHBIM KPUTEPUSIM;

IpeaaraTb HOBBIE INPOEKTHI, OLEHUBATh WAECHU C IMO3ULUU HOBU3HBI, OPUIMHAIBHOCTH,
IIPaKTUYECKON 3HAYMMOCTH;

OCYILECTBIATh IO3UTUBHOE CTPAaTETMYECKOE IIOBEIEHUE B PA3IMUHBIX CHUTYyalHUsX,
MPOSIBIATH TBOPUECTBO U BOOOpakeHHE, ObITh MHUIIMATUBHBIM.



OBJjajieHHe YHUBEPCAJIbHBIMU PEryJIATHBHBIMU J1€liCTBUAMM:

1)camoopranusanus:

WCIOJIb30BaTh OHMOJIOTMYECKUE 3HAHWS IS BBIABICHUS MpOOJIeM W WX pEHICHUS B
KU3HEHHBIX U YIYCOHBIX CUTYaLIUSIX;

BBIOMPATh Ha OCHOBE OMOJIOTUYECKUX 3HAHUH 11EJIEBBIC M CMBICIOBBIE YCTAHOBKH B CBOMX
JEUCTBUAX U TMOCTYNKAX IO OTHOLICHUIO K >KUBOM IMPUPOAE, CBOEMY 3J0POBBIO U 3J0POBBIO
OKpYKaroIlHX;

CaMOCTOSITEJIHO OCYIIECTBISATh MMO3HABATEIBHYIO ACSTEIBHOCTb, BBISBISTH MPOOJIEMBI,
CTaBUTh M (OPMYIUPOBATH COOCTBEHHBIC 3aJa4d B 0Opa30BATCIILHON JEATEIHHOCTH U
YKU3HEHHBIX CUTYaIIHSIX;

CaMOCTOSITEJILHO COCTABJIATH IUIaH PEIICHHs MPOOJIEMBI ¢ YUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEHN U MPEMOYTCHHIA,

JTaBaTh OLIEHKY HOBBIM CUTYAIlUsIM;

pacuIupsTh paMKd y4eOHOTO TTPeIMETa Ha OCHOBE JIMUHBIX MPEANOUYTECHUN;

JIeNaTh OCO3HAHHBIN BEIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE;

OIIEHUBATH MPUOOPETEHHBIN OTIBIT;

croco0cTBOBaTh (POPMUPOBAHUIO U TIPOSBIICHUIO IITUPOKON IPYIAUIIUU B PA3HBIX 00JACTIX
3HaHMUH, TOCTOSHHO MOBBIIATH CBOM 00pa30BaTeNbHBIN U KyJbTYpPHBIN YPOBEHb.

2)CaMOKOHTPOJIb:

JTaBaTh OIIEHKY HOBBIM CHUTYyallMsIM, BHOCUTh KOPPEKTHBBI B JEATEIBHOCTb, OLICHUBATH
COOTBETCTBUE PE3YJIHTATOB IIEISIM;

BIIaJIETh HABBIKAMH MMO3HABATEIBHON PEeIICKCUN KaK OCO3HAHMS COBEPIIIAEMBIX NEHCTBUI
Y MBICTTUTEIIBLHBIX MPOIIECCOB, UX PE3YAbTATOB M OCHOBAHHM, UCTIOJIb30BaTh PUEMBI PeIICKCUT
JUIS OLIEHKU CUTYAalllH, BBIOOpA BEPHOTO PELICHHUS;

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO IPUHUMATh PELICHUS 110 UX CHIXKEHUIO;

MIPUHUMATh MOTUBBI U apTYMEHTBI IPYrUX MPU aHAJIU3€E PE3YNIbTATOB ACSITEIBHOCTH;

3)npuHsTHe ce0s U APYrux:

MIPUHUMATD ce0sl, MIOHUMAasi CBOU HEJAOCTAaTKU U IOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTyMEHTBI IPYIUX MIPU aHAIU3€E PE3YJIbTATOB JIEATEIbHOCTH;

MpU3HABATh CBOE MPaBO U MPABO APYrUX HA OMIMOKU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3UIUH JIPYTOro YeJIOBEeKa.

HNPEAMETHBIE PE3YJIbTATDBI

[IpenMeTHbie pe3yabTaThl OCBOCHHUS COJepKaHus yueOHOro mpeamera «buonorus» Ha
yrIIyOJIEHHOM YpOBHE OPHUEHTHUPOBAHBI Ha o0OecrieueHue nmpouaIbHOT0 00y4eHUsT 00yJarOIUXCs
ouonoruu. OHM BKIIOYAIOT: crenuduyeckue A OWOJIOTMHM Hay4dyHble 3HAHUS, YMEHUS H
CHocoObl JEHCTBUII 1O OCBOCHMIO, HHTEPHpPETAMUd U MPeoOpa3oBaHUIO 3HAHHM, BHJbI
JESITeIbHOCTH TO TOJNYyYEHHIO HOBBIX 3HAHUN W HMX NMPUMEHEHHIO B PA3IMYHBIX Y4EOHBIX, a
TaKXKe B peajibHbIX KU3HEHHBIX cuTyauusix. [IpenMerHsie pe3ynbTaThl NPEACTABICHBI M0 FOJAaM
U3Yy4YECHUSI.

[IpenMeTrHbie pe3ynbTaThl OCBOCHUA YydeOHOTO mpenmera «buonorus» B 10 Knacce
JOJIKHBI OTPaXKaTh:

chOpMUPOBAHHOCTH 3HAHHI O MECTE W POJIHM OMOJOTHUHU B CUCTEME €CTECTBEHHBIX HAYK, B
(hOopMHUpPOBaHUH E€CTECTBEHHO-HAYYHOW KApTUHBI MHUpA, B TO3HAHHM 3aKOHOB NPUPOIBI U
pelIeHnH MpoOJIeM parMOHATBHOTO MTPUPOIOTIONH30BAHMS, O BKIIAAE POCCUUCKUX U 3apyOeKHBIX
y4€HBIX B Pa3BUTHE OUOJIOTHH;

BIIQJICHUE CUCTEMOW OMOJIOTMUYECKHUX 3HAHHM, KOTOpas BKJIIOYAET: OCHOBOMOJATAroIINe
OMOJIOTMYECKHe TEPMHUHBI W TIOHATUS (PKU3Hb, KIIETKA, OpPraHu3M, MeTaboiIHu3M, TOMeocTas,
caMOperyJilMs, CaMOBOCIIPOM3BEICHUE, HACIIEICTBEHHOCTh, U3MEHYMBOCTb, POCT U PA3BUTHUE),
ouonormueckue teopun (kierounas teopus T. IlIBamma, M. Illneiinena, P. Bupxosna,
XpOMOCOMHasi TeopHsi HacleAcTBeHHOCcTH 1. Moprana), yuenus (H. 1. BaBunoBa — o mentpax
MHOT000pa3usi ¥ MPOUCXOKICHUS KYIbTYPHBIX PACTCHHIA), 3aKOHBI (€AMHOOOpa3usi TOTOMKOB



IIEPBOT0 MOKOJIEHUS, PaCIIEeIIEHUs, YUCTOThI TaMET, HE3aBUCUMOT0 HaciieoBanus I'. Menaens,
FOMOJIOTMUECKUX PSAOB B HacieAcTBeHHOW wusMeHunBoctu H. W. BaBuinosa), npuHIuns
(KOMIIEMEHTapHOCTH);

BJIaJICHUE OCHOBHBIMU METOJAaMHU HAy4YHOI'O IO3HAHUS, UCIOJB3YEMbIX B OMOJOrMYECKHUX
HCCIICIOBAHUSX KUBBIX O0BEKTOB (OMUCAHKE, U3MEPEHHE, HA0I0ICHUE, SKCIIEPUMEHT);

YMEHHE BBIJCIATh CYLIECTBEHHbIE IPHU3HAKU: BUPYCOB, KJIETOK IMPOKAPHOT U 3YKapHOT,
OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM uucie Oakrepuil, rpu0OB, pacTeHuM,
KUBOTHBIX U YE€JIOBEKA, CTPOEHUSI OPraHOB U CUCTEM OPraHOB PAaCTEHMM, )KMBOTHBIX, UEIOBEKA,
MIPOLIECCOB  KHU3HEACATEIbHOCTH, IPOTEKAIOIUX B OpPraHU3Max pacTEeHUH, >KUBOTHBIX U
YeJoBeKa, OMOJIOTHYECKUX TPOILIECCOB: OOMEHa BeniecTB (MeTaboIu3M), IPEBPALICHNS SHEPTHH,
OposxeHusl, aBTOTPO(HOTO M reTepoTpo(HOrO TUMOB NMUTAHHS, (POTOCHHTE3a M XEMOCHHTE3a,
MHTO3a, MeH03a, FraMeTOreHe3a, YMOpUOreHe3a, MoCTIMOPHOHAIBHOTO Pa3BUTHS, Pa3MHOXKEHUS,
WHIUBUAYAJIbHOTO pa3BUTHS OpraHu3Ma (OHTOT€He3a), B3aUMOJEHCTBUS T'€HOB, IeTepo3Huca,
HCKYCCTBEHHOI'O 0TOO0DPa;

YMEHHE YCTaHABJIMBATh B3alUMOCBSA3M MEXKIY OpraHOMJaMHU KJIETKHM U UX (YHKIUSIMH,
CTPOEHHUEM KJIETOK Pa3HbIX TKaHEW U UX QYHKIMSIMU, MEX]ly OpraHaMu U CUCTEMaMH OPraHoOB y
pacTeHMii, >KMBOTHBIX M 4YEJIOBEKAa M UX (QYHKIHUSIMH, MEXKIy CHCTEMaMU OPraHoOB U HX
GYHKIUSAMHE, MEXIy dTaraMu OOMEHa BELIECTB, dTalmaMH KJIETOYHOTO IHMKJIA M >KU3HEHHBIX
LMKIOB OpraHuW3MOB, OJTalaMM SMOpPUOHAILHOTO Ppa3BUTHS, TEHOTUIIOM U (DEHOTHUIIOM,
(dbeHoTHIIOM U QaKTOpaMu Cpeibl OOUTaHUS;

YMEHHE BBISBJIATh OTJIWYUTENbHBIE MPU3HAKH KUBBIX CHUCTEM, B TOM YHUCIIE pPacTEHH,
KUBOTHBIX U YEJIOBEKa;

YMEHHE UCIO0JIb30BATh COOTBETCTBYIOLINE APT'YMEHTHI, OMOJIOrHUECKYI0 TEPMUHOJIOTHIO U
CHUMBOJIMKY JUISl TOKa3aTeIbCTBA POACTBA OPIaHU3MOB Pa3HbIX CUCTEMATHYECKUX TPYIII;

YMEHHUE pellaTh OWOJIOTMYECKHE 33aJadM, BBISBIATh MPUUYMHHO-CIEICTBEHHBIE CBS3U
MEXJly HCCIEAYEeMbIMU OHOJIOTHYECKMMHU NPOLECCAaMM M SBJICHUSMHM, J€JIaTh BBIBOJABI U
IIPOrHO3bl HA OCHOBAHUM IOJYYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBINOJIHATh JIAOOPATOPHBIE U MPAKTUYECKUE pabOThl, COONIOAATh MpaBHia IpU
paboTe ¢ yueOHBIM U JJabOPATOPHBIM 00OPYIOBAHHUEM;

YMEHHUE BBIJIBUraTh THUIOTE3bl, IMPOBEPATb HUX OSKCIEPUMEHTAIBHBIMU CPEICTBAMH,
(bopMynupys LelIb UCCIEI0BAaHNS, aHAJIM3UPOBATh MOJYYEHHBIE PE3YJIbTaThI U JIeJIaTh BHIBOJIBI,

YMEHHUE y4yacTBOBaTh B y4eOHO-HCCIENOBAaTEIbCKONH padoTe 1Mo OHOJIOTHH, 3KOJIOTMU U
MEAULMHE, MPOBOAUMOM Ha 0a3e IIKOJIBHBIX HAy4HBIX OOLIECTB, U MYOJIMYHO NPEACTaBIAThH
II0JIy4EHHbIE PE3y/IbTaThl HA YYEHUUYECKUX KOH(pEPEeHIHIX;

YMEHHUE OLIEHUBaThb ATUYECKHE AaCHEKThl COBPEMEHHBIX MCCIEJOBAaHUN B 00JacTH
OMOJIOTUM M MeIULMHBI (KJIOHUPOBaHME, HMCKYCCTBEHHOE OIUIOAOTBOPEHHME, HAIIPABICHHOE
M3MEHEHHE T€HOMA U CO3/]aHNe TPAaHCTEHHbBIX OPTaHU3MOB);

YMEHHUE OCYIIECTBIISATh OCO3HAHHBIN BBIOOP Oyayiiei npodeccuoHanbHON AEATENbHOCTH B
o0nacTi OMOJIOTUH, MEULIMHBI, OMOTEXHOJIOIUH, BEeTEpUHAPUH, CEIbCKOTO X034HCTBA, MUIIEBOI
IPOMBIIIICHHOCTH, YIIyOJIATh IO3HABaTENIbHBIA HMHTEPEC, HAIPABJICHHbI Ha OCO3HAHHBIN
BBIOOP COOTBETCTBYIOIEH Mpodeccuu U MPOJOJDKEHHE OHOJIOTHYECKOTo OOpa3oBaHUS B
OpraHu3alUsaX CpPeAHEro NpoecCUOHaIbHOTO U BBICIIET0 00pa30BaHUs.

CucTeMaoneHKNA0CTHAKCHUAIIIIAHUPY eMbIXPe3yJIbTAaTOB

1. Omanwvr popmuposanus u cnocobvl OYeHKU UMO208bIX NAAHUPYEMBIX PE3YIbIMAMO8

K xonny o6yuenus B 10 ki1acce odyqarommiicss Hay4YuTcs:

Cnoco6 omeHKH

C(bOpMI/IpyeT 3HaHUI O MeCTe U poJin OHOJIOTUH B CHCTEME €CTECTBEHHBIX
HayK, B (I)OpMHpOBaHI/II/I CCTGCTBCHHO-H&Y‘-IHOIZ KapTUHBI MHUpA, B ITIO3HAHUN 3aKOHOB

YeTHBI o1poc,
TECT




OPUPOJBl U PEIIEHHH MPOOJIEM pPalMOHAIBHOTO IMPHUPOJOIOIB30BAaHHS, O BKJIA/E
POCCHICKHX U 3apyOeKHBIX YUEHBIX B pa3BUTHE OHOJIOTHH;

OBnameeT CUCTEMOW  OWMOJIOTMYECKMX  3HAHUH, KOTOpass  BKIIIOYAET:
OCHOBOTIOJIATalOMINe OHOJOTHYECKHE TEPMHUHBI W TOHSTHS (KU3Hb, KIETKA,
Opranm3M, MeTaboM3M, TOMEOCTa3, CaMOPETYISAIHS, CaMOBOCIPOU3BEIICHUE,

HACJIC/ICTBEHHOCTh, H3MEHUMBOCTh, POCT M Pa3BUTHE), OHOJOTMYECKHE TEOPUH
(xknerounast reopust T. [lIBanna, M. Hlneiinena, P. BupxoBa, xpoMocomHasi Teopusi
HacinenctBeHHocth T. Moprana), yuenus (H. WM. BaBunoBa — o0 wneHrpax
MHOT000pa3usi M MPOUCXOKICHUS KYJIbTYPHBIX PACTeHHI), 3aKOHBI (€AMHOOOpa3us
IIOTOMKOB IIEPBOTO IOKOJIEHUS, PpACIICIUICHHUSl, YUCTOThl TaMET, HE3aBHUCHUMOIO
HacienoBanua [.  MeHzaensa, TrOMOJOTHYECKUX PSJAOB B HACJIEACTBEHHOU
n3menunBocty H. Y. BaBunosa), npuHIMNIBI (KOMIJIEMEHTAPHOCTH);

YeTHbI onpoc,
TECT

OBnageeT OCHOBHBIMH METOJAaMU HAYYHOTO TIO3HAHUSI, HCIOJb3yeMbIX B
OMOJIOTUUECKNX HCCIEOBAHUAX JKUBBIX OOBEKTOB (OMHMCAaHHWE, W3MEpEHue,
HaOIIOZCHUE, DKCTIEPUMEHT);

VYeTHBII onpoc,
TECT

Hay‘-II/ITCSI BBIICTIATE CYIICCTBCHHBIC TPU3HAKN: BUPYCOB, KIICTOK IIPOKAPUOT U
OYKapuoOT, OAHOKJIICTOYHBIX 1 MHOT'OKJICTOYHBIX OPraHu3MOB, B TOM YHUCJIC 6aKTepHﬁ,
FpI/I6OB, paCTeHHﬁ, JKUBOTHBIX M 4YCJIOBCKA, CTPOCHHUA OPraHOB W CHUCTEM OPraHoB
paCTeHI/II\/’I, JKMBOTHBIX, Y€JIOBCKA, IMPOILECCOB XU3HCACATCIBbHOCTH, IMPOTCKAOIINX B
OpraHu3Max pacTeHHi, )KHBOTHBIX W YeJIOBEKa, OMOJIOTHYECKUX MPOIIECCOB: 0OMEHa
BemecTB (METaboJIM3M), TPEBpAIICHUs] HHEPruv, OpOKEeHHs, aBTOTpPO(HOrO U
reTepoTpoHOr0 THIIOB THTaHUS, (POTOCHMHTE3a M XEMOCHHTE3a, MUTO3a, Mei03a,
raMeTroreHesa, AMOpHOTEHE3a, IOCTAIMOPHOHAILHOTO PAa3BUTHS, PAa3MHOKCHHS,
WHIWBHIYAIBHOTO pPa3BUTHS OpraHu3Ma (OHTOT€HE3a), B3aMMOJICHCTBHUS TCHOB,
reTepo3nca, NCKYCCTBEHHOTO 0TOOPa;

Tect
CaMmocTosaTeNnspHas
paborta

Hayuutcsi ycraHaBnuBaTh B3aUMOCBSI3M MEXAY OpPraHOMIAMH KJIETKH U HUX
(GYHKIUSAME, CTPOGHUEM KIIETOK Pa3HbIX TKaHeW M WX (QyHKIHMSIMH, MEXAy OpraHaMu
U CUCTEMaMHU OPraHOB y PACTEHUH, KUBOTHBIX U YeNOBEKa U UX (QYHKIMUSIMH, MEXIY
CUCTEeMaMH OpPraHoB U MX (PYHKUUSMHU, MEXKIY dTaaMu OOMeHa BElIeCTB, dTalaMu
KJIETOYHOTO IMKJIAa M >KM3HEHHBIX IHMKJIOB OPraHU3MOB, 3TalaMud SMOPHUOHAIBLHOTO
Pa3BUTHUSL, TCHOTUIIOM U (EHOTUTIOM, (DEHOTHUIIOM U (PaKTOpaMu cpebl OOUTaHUS;

YcrHbli onpoc,
TECT

Hay‘II/ITCSI BbIABJIATH OTIMYHUTCIIBHBIC IIPU3HAKH JKHBBIX CHUCTEM, B TOM 4YHCJIC
paCTeHHﬁ, JKHNBOTHBIX N YCJIOBCKA,

YcTHBI onpoc,
TECT

HayLII/ITCH HCIIOJIb30BATh COOTBETCTBYIOIIHUEC AaPryMCHTHI, 6I/IOJ'IOFI/ILICCKyIO
TCPMHUHOJIOTUIO W CHUMBOJIMKY JISI JO0KA3aTCJIbCTBA POACTBA OPraHHU3MOB PA3HBIX
CUCTCMATUYCCKUX I'PVIIII,

CamMmocTosaTenpHas
pabota

Hayuurtcs ycraHaBIMBaTh B3aMMOCBSI3M MEXAY OpPraHOMJAMU KIETKH M HX
(GYHKUIUSAME, CTPOCHHUEM KIIETOK pa3HBIX TKAaHEH M UX QYHKIHMSIMH, MEXAY OpraHaMu
U CHCTEMaMHU OPraHOB y PACTeHUH, KUBOTHBIX U YEJIOBEKA M UX QYHKIMSIMU, MEXKIY
CHCTeMaMH OpPraHoB M MX (DYHKUIMSMH, MEXJy dTarmaMu oOMeHa BELIeCTB, dTalaMu

YcTHBIN onpoc,
TECT




KJIETOYHOTO IMKJIA M >KM3HEHHBIX IHMKJIOB OPraHU3MOB, 3TallaMH 3MOPHUOHAIBHOTO
Pa3BUTHS, TCHOTUIIOM U (PEHOTHIIOM, (DEHOTUIIOM H (haKTOpaMH cpeibl OOUTaAHHUS;

YMCHHC BBIABJIATH OTIIMYUTCIILHBIC ITPU3HAKU KUBBIX CUCTCM, B TOM YHUCJIC paCTCHI/If/i,
JKHUBOTHBIX U YCJIOBCKA,

VYerHbIM onpoc

Hayunrcsi wWCHonb30BaTh COOTBETCTBYIOIIUE AapryMEHTBI, OWOJIOTHYECKYIO
TEPMUHOJIOTUIO M CHMBOJIUKY JUIS J0KAa3aTeabCTBA POJCTBA OPraHU3MOB DPAa3HBIX
CUCTEMAaTUYECKUX TPYIIIL;

Tect

Hay‘H/ITCﬂ peuiaTtb OMOJIOTUUECKHE 3aJadyu, BBISABIIATD IIPHUYHUHHO-
CJICACTBCHHBIC CBA3KM MCXKIAY HUCCICAYECMbIMU OMOJIOTHYECKUMH nmponeccamMm Hu
ABJICHHUAMMU, ACIATh BBIBOJbI U IIPOTHO3BI HA OCHOBAHUWHU MMOJIYYCHHBIX PE3YJIbTATOB,

YeTHbI onpoc,
TECT

Hayuutcst BbINONHATH 1a00OpaTopHble M TNpaKTUYECKHE paboOThI, COOMI0NATh
MpaBuJIa Mpu padboTe ¢ yueOHBIM U JIab0paTOPHBIM 000PYIOBaHUEM;

VYerHbI onpoc,
MpaKTH4ecKas
paborta

Hayuurtcst BbIABUTATH THUIOTE3BI, MPOBEPAThH WX OKCHEPUMEHTATHHBIMHU
cpenctBamu, (GOpPMYIHpPYS 1€db HWCCIAEAOBAHMS, AaHAIU3UPOBATH TMOJyYECHHBIE
pe3ynbTaThl U JIeJaTh BBIBOJIBL;

VYerHbIl onpoc

Hayuurcst ygactBoBaTh B y4eOHO-HCCIEAOBATENbCKOM paboTe Mo OMOJOTHH,
HKOJIOTUM W MEAWIMHE, TPOBOAMMOI Ha 0a3e IIKOJBHBIX HAy4YHBIX OOINECTB, U
MyOJIMYHO TIPEACTABIISITh OJTYYCHHBIC PE3YJIbTAThl HA YUCHHUECKUX KOHPEPEHITHSIX;

[TpakTnueckas
pabora,
HaOJIFOIEHE

HayLII/ITCSI OLCHMBATh JTHYCCKHUEC AaCIICKTbhl COBPEMCEHHBIX I/ICCJ'Ie,Z[OBaHI/Iﬁ B
obnacTv OMOJIOTMH U MCIHULIMHBI (KJ’IOHI/IpOBaHI/Ie, HCKYCCTBCHHOC OIIIOJOTBOPCHHUCE,
HaIpaBJICHHOC U3MCHCHHEC I'CHOMA U CO3JaHNEC TPAaHCI'CHHBIX OpFaHI/ISMOB);

VYcrHbli onpoc,
TECT, MPOEKTHAs
pabora

Hayuurcst ocymecTBiasTh 0CO3HaHHBINM BBIOOP Oymyimiei mnpodeccrnoHanbHOM
NEeSITeNIbHOCTH B 0O0JacTH OHOJOTUH, MEIUIUHBI, OMOTEXHOJOTUH, BETEPUHAPUU,
CEJIbCKOTO XO34MCTBA, MHUIINEBON MPOMBIIUICHHOCTH, YTIyOIsITh MO3HABATENbHBIN
WHTEpEC, HAlpaBJICHHBI Ha OCO3HAHHBIA BBHIOOP COOTBETCTBYMOIIEH mHpodeccuu u
MPOJIOJDKEHHE  OMOJIOTUYECKOTO  O0pa3oBaHMsI B OpPraHU3alUSIX  CPETHEro
podecCHOHAIBHOTO U BBICIIETO 00pa30BaHUsl.

[IpakTnueckas
pabora,
HaOJIFOIEHUE




2. Tpebosanus k 6blcmasienuio OMMemoK 3a HPOMEICYMOUHYIO ammecmayuio
[Ipomexxyrounasi aTTecTalyst OOYYAIOUIMXCSl OCYLIECTBISETCS IO MATHOAIBHONH CcHCTeMe
OLICHUBAHHSL.

KpuTtepuu u HOpMBI OLIEHKH 3HAHUI ¥ YMeHHii 00y4alOIIUXCH 32 YCTHBII O0TBeT.

Onenka "5" ctaBUTCS, €CIIN YUEHHUK:

1. Iloka3piBaeT TJIyOOKOE M TOJIHOE 3HAHWE U TOHMMAaHHE BCETO MPOrPaMMHOTO Marepuala;
MOJIHOE TOHMMAHHUE CYIIHOCTH PACCMAaTPUBAEMBIX IOHATUM, SBJICHUWA W 3aKOHOMEPHOCTEW,
TEOPUH, B3aUMOCBSI3EH.

2. YMeeT coCTaBUTh MOJHBIN U MPAaBUIIbHBIA OTBET HA OCHOBE M3YyYEHHOTO MaTepuaia; BT
[JIaBHBIE TIOJIOKEHHS, CAaMOCTOSITEIbHO TOATBEPKIATh OTBET KOHKPETHBIMU MPUMEPAMU,
(akTamMu; CaMOCTOSITEIbHO M apryMEHTHPOBAaHO JielaTh aHau3, OOOOIIEHUS, BBIBOJIBI;
YCTaHaBIMBAaTh MEXIIPEIMETHbIE CBs3M (HAa OCHOBE paHee MNPUOOPETEHHBIX 3HAHWW) U
BHYTPHUIIPEIMETHBIE CBSI3M, TBOPYECKH TNPUMEHSTh TOJYyYEHHBIE 3HAHWSA B HE3HAKOMOU
CUTYaIINH; MOCIE0BATENbHO, YETKO, CBSI3HO, 000CHOBAHHO M 0€301MO0YHO M3jIarath yueOHBII
Marepuai. YMEET COCTAaBJISITh OTBET B JIOTMYECKOM MOCIEIOBATEILHOCTH C HUCIOJIb30BAaHUEM
MPUHATON TEPMHUHOJIOTHH; IeJIaTh COOCTBEHHBIE BBIBOBI; POPMYIUPOBATH TOYHOE OTIPEICTICHNE
W HCTOJKOBAHWE OCHOBHBIX IOHSATHUM, 3aKOHOB, TeOpui. MOXKET mpHU OTBETEC HE TMOBTOPSTH
JIOCJIOBHO TEKCT Yy4eOHHWKA;, W3/Iaratb, MaTepHall JUTEPATYPHBIM S3BIKOM; TIPABHIBHO U
00CTOSATETFHO OTBEYATh Ha JOTOJHUTEIBHBIE BOMPOCHI YUUTENS; CAMOCTOSTEIBHO U
palMoOHAIBHO WCMOJIb30BaTh HAIJBIIHBIE TOCOOWS, CHpPaBOYHBIE MaTEpPHANIBI, YYCOHHK,
JOTIOJTHUTEBHYIO JINTEPATYPy, MEPBOMCTOYHHKHN; TPUMEHSATh CUCTEMY YCIOBHBIX 0003HAYECHUMN
MIPU BEJICHHUH 3aIUCEH, COMPOBOXKIAIONINX OTBET; MCIOJIB30BaTh IS J0KAa3aTEIhCTBA BHIBOJIOB
13 HAOJIIOIEHUI U OIBITOB.

3. CamocCTOSTEeNbHO, YBEPEHHO U 0€30LUIMO0YHO NMPHUMEHSIET IMOJIyY€HHBIE 3HAHUS B PELICHUU
mpoOjieM Ha TBOPYECKOM YpPOBHE; JOMYCKaeT He OoJjiee OJHOTO HEeAo4EéTa, KOTOPBIN JEerko
WCIIPaBIIsIeT N0 TPEOOBAHHUIO YUYUTENS; UMEET HEOOXOJMMbIC HABBIKM pabOTHI ¢ mpubopamw,
yepTeXamMH, cxeMaMmu, rpadukaMu, KapTaMu, COIYTCTBYIOIIMMH  OTBETY;  3aIllCH,
COTMPOBOXKIAIOIINE OTBET, COOTBETCTBYIOT TPEOOBAHUSIM.

Ouenka "4" craBuTCs, €CIM YYECHUK:

1. Tloka3piBaeT 3HaHHUS BCEro H3YYEHHOTO MPOrpaMMHOro Marepuana. J[aér moyHbII u
MPaBUJIbHBIA OTBET HAa OCHOBE HM3YyYCHHBIX TEOPHIf; OMYCKaeT HE3HAYUTENbHbIE OIIMOKUA U
HEZOYETHl MPU BOCIPOU3BEACHUM HU3YUYEHHOTO MaTrepHalia, HeOOJIbIINEe HETOYHOCTU Mpu
WCI0JIb30BAHMN HAYYHBIX TEPMUHOB WUJIU B BBIBOJAAX, 0000IIeHUSIX U3 Habmoaenuit. Martepuan
u3JlaraeT B ONPENCNIEHHON JIOrMYecKOd IMOC/IeA0BAaTEeIbHOCTH, MPU 3TOM JOMYCKAeT OJHY
HerpyOyro omuOKy WM He 0oJiee IByX HEJJOUETOB, KOTOPbIE MOYKET UCIPABUTh CAMOCTOSITEIILHO
pH TpeOOBaHUU WK HEOOIBIION MOMOIIY MPENoaBaTelis; MOATBEPKAAET OTBET KOHKPETHBIMU
MpUMepaMu; TPABIIILHO OTBEYAET Ha JOMOJIHUTEIbHBIE BOIPOCH] YUUTEIIS.

2. YMeeT caMOCTOSITENIbHO BBIACNATH TJIaBHBbIC TOJIOXKEHHS B H3y4YEHHOM MaTepuaie; Ha
OCHOBaHMM  (aKTOB U  TpuMepoB o0oOmaTh, JenaTh  BBIBOJBL. Y CTaHABIMBAaTh
BHYTPUIIPEIMETHBIE CBSI3U. MOXET MNPUMEHSATh I[OJIyYeHHbIE 3HAHUS Ha TMPaKTUKE B
BUJIOM3MEHEHHONW CHUTyaluu, CcoOJI0aTh OCHOBHBIE IIpaBWJIa KYJIbTYPbl YCTHOM peuu;
WCIO0JIb30BaTh MPHU OTBETE HAYYHBIE TEPMHUHBI.

3. He obnamaer mOCTaTOYHBIM HaBBIKOM PAa0OTHI CO CIPABOYHOM JUTEPATypOl, YUeOHHKOM,
MEPBOMCTOYHUKOM (TIPaBUIILHO OPUEHTUPYETCS, HO pabOTaeT MEIJICHHO).

Onenka "3" ctaBUTCS, €CIIN YUEHHUK:

1. VYcBaumBaeT OCHOBHOE CoOJep)KaHHME Yy4eOHOrOo MaTepuaiga, HO HMeEeT NpOOenbl, He
MPENsATCTBYIOLINE JaNbHEHIIIEMY YCBOSHHUIO MPOTPAMMHOI0O MaTepuara.

2. M3maraer Marepuall HECUCTEMAaTU3UPOBAHHO, (PparMeHTapHO, HE BCErJa MOCJIeI0BATENBLHO;
MOKa3bIBa€T HENOCTATOYHYI0 C(HOPMHUPOBAHHOCTh OTIENbHBIX 3HAHWA U yMEHUH; c1abo
apryMEHTHUPYET BBIBOJBI M 00OOIIEHHUS, IOMYCKaeT OMIMOKH Mpu UX (HOPMYIHUPOBKE; HE



UCTIOJB3YeT B KAueCTBE JI0KA3aTENIbCTBA BBIBOJBI U 0000IICHUS U3 HAOIIONEHHH, ONBITOB MU
JOITYCKAET OMIUOKH MPU MX U3TI0OKESHUH; AT HEUETKHE ONPEICIICHUS TOHATHIA.

3. HcmbIThIBaeT 3aTpyIHEHHMS B NPUMEHEHHWU 3HAHUN, HEOOXOAMMBIX JUISI PEUICHHS 3a7ad
Pa3NUYHBIX TUIOB, MPAKTUYECKUX 33aJaHUN; TPpU OOBSICHEHUH KOHKPETHBIX SBICHUI Ha OCHOBE
TEOPUH U 3aKOHOB; OTBEYAET HEIMOJIHO HAa BOMPOCH! YUUTENS WM BOCIPOU3BOJAUT COJEPIKaHUE
TeKCTa y4eOHWKA, HO HEJOCTATOYHO MOHUMAET OTHENbHBIC IOJIOKEHHUS, MMEIONIUEe Ba)KHOE
3HAa4YCHUE B 3TOM TEKCTE, AOMYCKasi OJHY-/IBE IPyObIe OMIHUOKH.

Onenka "2" ctaBUTCS, €CIIU YUEHUK:

1. He ycBamBaeT M He pacKpblBa€T OCHOBHOE COJIEp)KAaHHME MaTepuaja; HE 3HAeT WU He
[IOHMMAeT 3HAYUTEIbHYI0 4YacThb IPOrPaMMHOrO MaTepuana B IpelieNax MOCTaBJIEHHBIX
BOIIPOCOB; HE JIETIAET BHIBOJAOB U 000OIICHUH.

2. Umeet cnabo chopMUpOBaHHBIE U HETIOJIHbIE 3HAHUS, HE YMEET MPUMEHATh UX MPHU PELICHUU
KOHKPETHBIX BOIIPOCOB, 33/a4, 3aJaHUil 110 00pasiry.

3. Ilpu oTBeTe Ha OJMH BOIPOC JIOMyCKaeT OoJiee IBYX I'pyObIX OLIMOOK, KOTOpPbIE HE MOXKET
UCIPABUThH JIaXKe MPU MOMOILU YUUTES.

Kputepuu onieHuBaHusi MUCbMEHHBIX Pa00T (KOHTPOJIBbHBIX, CAMOCTOATEIbHBIX)

Ouenka "5" craBuTCS, €CIM YYEHUK:

1.BemosnHus padoTy 6e3 oImmOOoK 1 HEIOYETOB;

2. Jlomryctrut He OoJiee OHOTO HEeIoYeTa.

3.B paboTax ¢ W30BITOYHOHN IUIOTHOCTHIO 3aJaHUM JOIMYCKAETCS BBICTABICHHWE OTMETKU «5» B
COOTBETCTBHUU C 3apaHee OTOBOPEHHBIM HOPMATHBOM.

Ouenka "4" craButcs, €CIM YYEHUK:

1.BemonHun pa®oTy MOJTHOCTHIO, HO JOMYCTHJI B HEMl He Oojiee OJHOW HErpyOood OMMOKH U
OJIHOTO HEJI0YeTa Uik He OoJiee IBYX HETOUYETOB.

2.B paboTrax ¢ W30BITOYHON TUIOTHOCTBIO 3aJlaHWN JOMYCKAETCS BBICTABICHHE OTMETKH «4» B
COOTBETCTBHUU C 3apaHee OTOBOPEHHBIM HOPMATHBOM.

Ouenka "3" craBUTCS, €CIU YYCHHK:

1.IIpaBunbHO BBIIOJTHUIT HE MeHee TOJIOBUHBI paboThI HJIH JOTTYCTHIT:
He Oojee NBYX IpyObIX OmMOOK; WM He Oosiee oJHOU rpyOoH M OJAHOW HErpyOol OMMOKUA U
OJIHOTO HEJoYeTa, WM He OoJjiee ABYX-TPEX HErpyobIX OIMHMOOK; (GOpMYyJbl TPH HAIAYUN
MPaBUJILHOTO OTBETA WJIM OJHOW HErpyOod OmMOKM M TpeX HEAOUYETOB; WM NPU OTCYTCTBUHU
omuOO0K, HO MPU HAJTUYMH YEThIPEX-TIATH HEJOUYETOB.

2.B paboTrax ¢ W30BITOYHON TUIOTHOCTBIO 3aJlaHWK JOMYCKAETCS BBICTABICHHE OTMETKH «3» B
COOTBETCTBHUU C 3apaHee OTOBOPEHHBIM HOPMATHBOM.

Ouenka "2" craBUTCS, €CJIM YUCHHK:

1. JomycTun 4uciao omuOOK U HEIOYETOB MPEBOCXOMAIIEE HOPMY, NMPU KOTOPOUH MOMKET OBITH
BBICTABJIEHA OTMETKA «3%;

2.1TpaBuiIbHO BBITIOJTHWII MEHEE YaCTH PaOOThI, TOCTATOYHOM JIJIsi BRICTABIICHUS OTMETKH «3».
Kputepun u HOpMBbI OLIEHKH 32 J1a00pPATOPHbIE U MIPAKTHYECKHE PA0OTHI.

Onenka «5» CTaBUTCS B TOM CIIy4ae, €ClIM yJaluiics:

a) BBITIOJHWI pabOTy B MOJHOM o0BeMe ¢ COONIoIeHHEM HEeoOXOAMMON MOCIEI0BATEIBHOCTH
MIPOBEJICHUS OTIBITOB U U3MEPEHMUIA;

0) camMOCTOSTeNbHO W PAalMOHATBHO BHIOpaN W TMOATOTOBUI IS OMbBITA BCE HEOOXOAMMOE
obopy/noBaHue, BCE OMBITHI MPOBEN B YCIOBUSX M PEXHMaX, 00ECHEUYMBAIOIMIUX TOTyYCHHE
PE3yIbTAaTOB M BHIBOJOB C HAHOOJBIIEH TOYHOCTHIO;

B) B TPEICTABICHHOM OTYeTe MNPAaBHJILHO M AKKypPaTHO BBIMOJHUI BCE 3alHCH, TaOIHIIBL,
PUCYHKH, YePTEKH, TpaQHKH, BHIYUCICHUS U CIIETal BHIBOIBI,

T') IPaBUJIHHO BBITIOTHUII aHAIIN3 MTOTPEIIHOCTENH;

KpuTtepuu u HOpMBI OLIEHKH 32 TECTOBYIO padoTy



Onenka «5» CTaBHTCA, €CIIM YYCHHUK BBITTOJHUI MPaBWIBHO OT 85% 1o 100% oT obmiero uucia
0ammoB

Onenka «4» CTaBUTCS, €CIU YYCHUK BBIIOJHUI MPABUIBHO OT 66 % 10 84% oT obmiero yncna
0amioB

Onenka «3» CTaBUTCS, €CIU YUCHUK BBITIONHWI MPaBWIBHO OT 50 % 1mo 65% oT obmiero dncia
0amioB

Onenka «2» CTaBUTCA, €CIM YUYEHUK BBIMOJHUI NpaBwibHO MeHee 50 % oT olmiero uwmcia
0aJUTOB MJIM HE MIPUCTYIHJI K paboTe, MITM HE MIPEICTaBUII Ha TPOBEPKY.

Kputepuu 4 HOPpMBI OLIEHKH 32 MPOEKT

Tabnuma 1. KpurepuaibHoe OlleHUBaHUE TIPOCKTA B IICIIOM.

bayer | Kputepuu u ypoBHH

I_[e.nerlo.ﬂaraﬂue U IJIAHUPOBAHUE

0 Iens HE chopmymupoBana

S Ornpezenena 1enb, Ho He 0003HAYEHBI MMYTH €€ JOCTHKEHUS

10 Omnpenernena U sICHO ONKCaHA 11EJTb, U TPEACTABICHO CBA3HOE OTHCaHUE e
JOCTIOKEHUS
CoOop nundopmannu, onpeejieHue pecypcon

0 BonbIIMHCTBO HCTOYHUKOB HH(OPMAIIMK HE OTHOCUTCS K CYTH pabOThI

5 PaboTa coiep>KuT OrpaHHYEHHOE KOJTMYECTBO HH(DOPMAIIMH U3 OTPAaHUICHHOTO
KOJIMYECTBA TIOJIXOIIINX HCTOYHIKOB

10 PaboTa conepkuT 10CTaTOYHO TOJIHYIO HWH()OPMAIIHIO, UCTIOIB30BaH ITUPOKUI

CIICKTP MOAXOJAIINX HCTOYHHNKOB

O00CHOBaHHE AKTYAJIbHOCTH BHIOOPA, AHAJIN3 HCIOJb30BAHHbIX CPEICTB

0 Bonpbiias yacts paboThl HE OTHOCUTCS K CYTH MPOEKTA, HEaJAEKBATHO MM000paHBbI
HCII0JIb3YeMble CPEJICTBA

5 B paboTe B OCHOBHOM JIOCTUTAIOTCS 3asiBJICHHbIE 1IeJIM, BEIOpaHHbBIE CPEACTBA
OTHOCHUTEJILHO MOAXOISIINE, HO HEIOCTATOYHbI

10 PaGora nenoctHas Ha BCEM MPOTSKEHUH, BHIOpAaHHBIE CPEJICTBA UCTIOIB30BAHbI

YMECTHO ¥ 3(PPEKTUBHO

AHAaJIM3 ¥ TBOPYECTBO

0 Pa3mbImieHns onucaTeabHOTO XapakTepa, He HCIO0Ib30BaHbl BO3MOKHOCTH
TBOPYECKOT'0 IMOIX0/1a

5 EcTp nonbITKa K pa3MBIIUICHUIO M TMYHBIA B3I HA TEMY, HO HET CEPbE3HOTO
aHaJIN3a, MCIOJIb30BAHbI JIEMEHTHI TBOPYECTBA

10 JIn4HbIE Pa3MBIILUICHUS C YIEMEHTAMU aHAIUTHYECKOTO BBIBO/IA, HO aHAIN3
HEJIOCTaTOYHO TITyOOKHi, HCIIOJIh30BaH TBOPYECKHIA MOJIX0]

15 I'myGoxue pa3MblnuieHHs, COOCTBEHHOE BHCHUE U aHAIN3 UJICH, M OTHOILIICHUE K
HEU
Opranu3anusi NMCbMEHHOM YacTH

0 ITucpmenHas paboTa MJI0X0 OPraHU30BaHa, HE CTPYKTYHPOBaHa, €CTh OIIMOKU B
odopmIeHUN

5 PaboTa B OCHOBHOM YNOpPSA0YEHA, Y/I€JI€HO BHUMaHUE 0(OPMIICHUIO

10 Yérkas CTpyKTypa Bceil paboThl, rpaMOTHOE 0(hopMIICHHE.
AHaJIu3 npouecca H HTOroBOro pe3yJabTara

0 00630p npencTaBisgeT co60il MPOCTOH Mepeckas nopsiaka padoTsl

5 IlocnenoBarenbHbIN 0630p pabOTHI, aHAIN3 EJIEH U pe3ylbTaTa

10 HcuepnbiBatomuii 0030p pabOTHI, aHAIN3 LIENH, Pe3yabTaTa U MPoOIEeMHBIX

CUTYyaLUi




JIn4yHast BOBJI€YEHHOCTh M OTHOLIEHHE K paGOTe

0 PaboTa mabnoHHas, MaJI0 COOTBETCTBYIOIIAs TPEOOBAHUM, IPEIbIBISEMBIM K
MIPOCKTY

S) PaboTa oTBeuaeT GONBIIMHCTBY TpeOOBaHMI, B OCHOBHOM CaMOCTOSTENbHAS

10 [lonHOCTBIO camMocTOsITENIbHASL PadOTa, OTBEUYAIOLIAsi BCEM TPEOOBAHUSM.

Tabnuma 2. KpurepuaibHoe OlleHUBaHUE JIOKJIa/1a TPOCKTa

baymer | Kpurepuu u ypoBHH
KauecTBo 10KIa12

0 Komno3unus noxnana He BRICTpOEHA, paboTa U pe3yabTaThl, HE MPEICTABICHBI B
MOJTHOM 00BEME.

1 Komro3uius gokana BEICTpOeHA; paboTa U €€ pe3ybTaThl PEICTABICHbI, HO HE
B MOJTHOM O0BEME.

2 Komro3uius gokaaa BEICTpOeHA; paboTa U €€ pe3ybTaThl MPECTABIICHBI
JOCTATOYHO TTOJTHO, HO PeUb HEYOEIUTEIIbHA.

3 BricTpoena kommo3uius 10KIaaa, B HEM B OJTHOM 00BEME TIpeCTaBIeHa paboTa
1 e€ pe3ysIbTaThl; OCHOBHBIC TIO3HIIMH ITPOCKTA apTyMEHTUPOBAHEI;
yOEUTEIILHOCTh PEUYH B YOCXKJIEHHOCTh OpaTopa.

O0bEM M riryOMHA 3HAHUI 110 TeMe

0 Joxnaguuk He 00namaeT OOJIBIIUMH U TIIYOOKUMHU 3HAHUSIMU TI0 TEME;
MEXIIPEIMETHBIC CBS3H HE OTPAKECHBI

1 Jlokmaaunk moka3an O0JBIION 00bEM 3HAHUIN IO TEME, HO 3HAHUSI HETITyOOKHUE;
MEXIPEIMETHBIE CBS3H HE OTPAKEHBI.

2 Jloknaaunk moka3ajn O0JBIION 00bEM 3HAHUH TIO TeMe. 3HAHUS TITyOOKHE;
MEXIPEIMETHBIE CBSA3H HE OTPAKEHBI.

3 Jloknaaunk moka3ai O0JIBIION 00bEM 3HAHUN TI0 TEeME, 3HAHUS TIIyOOKHE;
OTpaX€HbI MEKIIPEIMETHBIE CBSI3H.

Ilegarornyeckasi OpueHTANUS

0 Jlokitaquuk nepes ayIuTopuen AepKUTCS HEYBEPEHHO; PErJIaMeHT He BbIACPIKaH,
HE CMOT yJiep»aTh BHUMaHHe ayAUTOPUU B TEUCHHUE BCErO BHICTYILICHUS;
WCII0JIb30BAHHBIE HATJIS/IHBIE CPE/ICTBA HE PACKPBIBAIOT TEMbI paOOTHI.

1 JlokITaquuK Iep>KUTCS Mepell ayJUTOPUEH YBEPEHHO, BbIJIEP>KaH PErJIaMEHT
BBICTYIUICHHUS; HO OTCYTCTBYET KYJbTypa pe4H, He UCTIOJIb30BaHbl HATJIsTHbIC
CpEeJICTBA.

2 JlokITaquuK Iep>KUTCS Nepe]l ayJUTOPUEil YBEpEHHO, 00J1aaeT KylnbTYpOl peun,
WCII0JIb30BANIUCH HATJISIIHBIE CPE/ICTBA, HO HE BBIIEP>KaH PErIaMeHT
BBICTYIUICHHUS, HE YAAJIOCh yepKaTh BHUMaHUE ayAUTOPUH B TEUEHUE BCETO
BBICTYIUICHHUS.

3 Jloxnaguuk o0nagaeT KyabTypol peuu, yBepEeHHO JEPIKUTCS Mepe]] ayAUTOPUEH;
WCI0JIb30BAJIUCH HATJISIIHBIE CPE/ICTBA; PETJIAMEHT BBICTYIUICHHUS BbIJCPKaH, B
TEUYEHHE BCETO BHICTYIUICHHUS YIEPKUBAIOCh BHUMAHKE ayIMTOPUU
OTBeTHI HA BONPOCHI

0 He naér oTBera Ha 3ajaHHBIE BOMPOCHI.

1 OTBeTHI HA BOMPOCHI HE MOJIHBIE, HET YOS AUTETbHOCTH, OTCYTCTBYIOT apT'yYMEHTHI.

2 Jloxnaguuk yoenuTeneH, Ja€T MoJIHbIe, apryMEHTHPOBAHHbBIE OTBETHI, HO HE
CTPEMUTHCS PACKPBITH YePe3 OTBETHI CUIIbHBIE CTOPOHBI paOOTHI, TOKa3aTh €€
3HAYUMOCTb.

3 Jloxnmaguuk yoenuTeneH, 1aéT MoJIHbIe, apryMEHTHPOBAHHBIE OTBETHI HA BOMIPOCHI,

CTPCMUTCS UCIIOJIB30BATh OTBCTHI JISI PACKPBITHUA TEMbI U CUJIBHBIX CTOPOH




paboTHI.

I[eJ'IOBLIe H BOJICBBIC KAYE¢CTBA JOKJIAJYUKA

0 JIOKIaT9MK HEe CTPEMHUTCS JOOUTHCS BHICOKHX PE3yJIbTaTOB, HE UAET HA KOHTAKT,
HE TOTOB K JIUCKYCCHHU.

1 JIOKJTIaTYMK JKEeIaeT T0CTUYb BHICOKUX PE3YJIbTAaTOB, TOTOB K JMCKYCCHUHU, HO BEIET
e€ C ONIIOHEHTaMU B HEKOPPEKTHOU (hopme

2 JIOKITaTYMK HE CTPEMUTHCS K JOCTH)KEHHIO BEICOKUX PE3YyIbTaTOB, HO
J0OpOJKENTaTeNeH, JISTKO BCTYIAET C ONIMOHEHTAMH B JTHAJIOT.

3 JIOKJIaTYMK TPOSBIISET CTPEMIICHHE K TOCTHKEHHUIO BBICOKUX PE3YJIbTaTOB, TOTOB
K JIMCKYCCHH, TOOpOIKEIaTeNIeH, JeTKO UAET HAa KOHTAKT.

Tabnuna 3. KpurepnajibHoe OlleHUBaHUE KOMIbIOTEPHOI MPE3EeHTaIIH.

baymer | Kpurepuu u ypoBHH
NudpopmannoHHass Harpy3Ka cJjaanaoB

0 He Bce cnaiipl nmeroT nH(GOPMallMOHHYIO Harpy3Ky

1 Kaxxnpiii cnaiin umeeT HHPOPMAIIMOHHYIO HAarpy3Ky
Co0J1101eHHe 10C/1e10BaTeIbHOCTH B M3JI0KEHUH

0 He coOnropaercs mociie[oBaTeaIbHOCTD B U3JIOKEHUHN MaTepuaa

1 Co0mroaeTcst moCJIeIOBaTeILHOCTh M3JI0KEHUS MaTepuaia
I{BeToBOE O(popMIIEHHE CIIAHIOB

0 B odopmaenun crnaitioB ucmnonb3yercst 007IbI10€ KOJIUYECTBO IIBETOB

1 KonmnuecTBo 11BETOB, MCHOIB30BAaHHBIX /17151 0pOpMIIEHUS cllaiifia, COOTBETCTBYET
HOpMe (He Oosiee TPEX)
Iox6op mpudra

0 Benuuuna mpudra, couetanue mpudra He COOTBETCTBYET HOpME

1 Benuunna mpudra, coueranue mpudra COOTBETCTBYET HOpME
Tadoaunbl u rpapuxkn

0 Tabmuie! u rpaduku coaepkar n30pITok HHGopMmaruu. [1moxo yntaemsl

1 TaGnuue! u rpaguku copepkaT He00X0AUMYIO HHPOPMALIHIO, XOPOILIO YUTAEMBI
KapTtsl

0 OTcyTcTBYET Ha3BaHUE KapThl, HE yKa3aH MaciuTad, yCIOBHbIE 0003HaYEHUs

1 Kapra umeer HazBaHue, yKa3aH MaclTad, yClIOBHbIE 0003HAaYEHUs
NiumrocTpanun

0 Wnmoctpanuu, pororpadguu He copepkaT HH(OPMALIKIO IO TEME

1 Wnmoctpanuu, pororpadguu coaepkat HHPOPMALUIO 110 TEME
AHUManus

0 Memaet BOCHPUSATHIO HH(OPMAIIMOHHON HAarpy3KH CIIailoB

1 YcunuBaet BocnpusiTue HHPOPMALMOHHON Harpy3Ku cliaiiioB
My3blKkajJabHOE CONPOBOKICHHE

0 Memaet BOCIPUATHIO HH(OpMaUU

1 YcunuBaer BocnpusiTue HHPOpPMaLuu
O0BbEM 21eKTPOHHOM NPe3eHTalH

0 O0bEM npe3eHTaluy npepblaerT Hopmy — 7M6

1 OO0BEM Npe3eHTaluu COOTBETCTBYET HOpME

KonudecTBo HAOpaHHBIX yYaIIUMHUCS OATITOB COOTHOCUM C «5» 0aIbHOM MIKaION OLIEHOK:
- 86 - 100 6ammoB — «5»

- 70 - 85 0amnoB — «4»

- 50 - 69 b0amnoB — «3»




KpuTtepun u HOpMBbI OLIEHKH 32 CAMOCTOSITE/ILHYI0 PA0OT B TeTPaIM € UCIOJIb30BAHHEM
y4eOHHKA

[Mpennaraercs 3 3amanus. 2 3agaHus 00s3aTEIbHON YacTH, | TOBBIIIICHHON

CIIOKHOCTHU

«5»: BBINOJIHUII BCE 3aJIaHUS

«4»: BBINIOJIHUII 00SI13aTEJIbHYIO YaCTh 3aJJaHUI

«3»: MPaBUIIHHO BBITIOJIHIII TOJIBKO TIOJIOBHHY 0053aTEIPHON YacTH 3aJaHHi

«2»: B KOXKJIOM 33JIaHUA MHOTO OIIHOOK (00JIbIlIe, YeM MPABHIIBHBIX OTBETOB)

«1»: HeT oTBeTA

KpuTtepuu 1 HOPpMBI OLIEHKH 32 OMOJIOrMYeCKHii TUKTAHT
«5»: BoinmosiHuA 80 — 100 % 3amanuii mpaBUIBLHO

«4»: BpmoiHuI 60 - 80 % 3agannit

«3»: BemoiHua 30 - 50 % 3aganuni

«2»: BeinosHII MeHee 30% 3aganuii

«1»: HeT oTBETA

Kpurtepuun u HopMbI OleHKH 3apedepart

W3noxeHHoe MOHMMaHue pedepaTa KaK MeJOCTHOTO aBTOPCKOTO TEKCTa ONPENeNsieT KPUTEPHH
€T0 OICHKH:

- HOBHM3HA TEKCTa;

- 000CHOBaHHOCTH BEIOOPA MICTOUHHUKA,;

- CTETNICHb PACKPBITHUS CYITHOCTH BOIIPOCA,

- coOmroeHusT TpeOOBaHMM K OPOPMIICHHUIO.

Hosu3sHa Tekcra:

a) aKTyaJIbHOCTh TEMBI UCCIICIOBAHHUS;

0) HOBHM3HA U CAMOCTOATEILHOCTh B TIOCTAHOBKE MPOOJIEMBbI, POPMYyTUPOBAHKNE HOBOTO acIEKTa
W3BECTHOM MPOOJIEMBI;

B) YMEHHE pabOTaTh C JIUTEPATYPOH, CHCTEMATU3UPOBATh M CTPYKTYPUPOBATH MaTepPHUAL,

T') CAMOCTOSTEILHOCTh OLEHOK U CY)KICHHIA;

) CTHJICBOE €JMHCTBO TEKCTA, €IUHCTBO JKaHPOBBIX YEPT.

CreneHp pacKpbITUS CYIITHOCTH BOTIPOCA!

a) COOTBETCTBHE IJIaHA TeMe pedepara;

0) COOTBETCTBHE COJICP)KAHUS TEME U TJIaHy pedepara;

B) TIOJIHOTA U IJTyOWHA 3HAHMI IO TEME,

') yMeHHe 000011aTh, AeIaTh BHIBOIbI, COTIOCTABIISATH Pa3IMYHBIC TOUYKH 3PCHHS 110 OJTHOMY
BOMpocy/

O00CHOBaHHOCTh BEIOOPA UICTOUHUKOB:

a) OIICHKA MCIOJIb30BAHHOW JIUTEPATYPhI: IPHUBIICUYCHBI JIM HAaHOO0JIee U3BECTHBIC PabOTHI 10 TeMe
UCCIIeIOBaHus (B T.4. )KypHAJIbHBIC MyOJIMKAIIUM TIOCICIHHUX JIET, TIOCICTHHE CTATUCTHYECKHE
JaHHBIE, CBOJIKU, CIIPABKH U T.JI.).

Cobmnronenue TpeboBaHUi K 0(pOPMIIEHUIO:

a) HaCKOJIbKO BEpHO 0(hOPMIIEHBI CCHIJIKM HA UCIIOJIb3YEMYIO JINTEPATYPY, CIIUCOK JIUTEPaATypHl;
0) olLleHKa TPaMOTHOCTH U KYJIbTYPbI U3JI05KeHUS (B T.4. oporpaduiyeckoil, MyHKTYallMOHHOH,
CTUIIMCTUYECKOHN KYJIbTYpHI), BIaJJeHUE TEPMUHOJIOTHEH;

B) coOnroieHre TpeboBaHMi kK 00bEMY pedepara.

VYuamuiics npeacTaBisieT pedepar Ha peleH3UI0 He MO3/JHEe YKa3aHHOTO cpoka. J[is ycTHOTO
BBICTYIIJICHUS y4yaleMycst J0CTaTo4HO 7-10 MUHYT.

«5» QaJlJIOB CTaBUTCS, B CIy4ae €CJIM BBIMOJIHEHBI Bce TPEOOBAHUS K HANMCAHUIO U 3alUTe

pedepara:



o0Oo3HaueHa npobiemMa U 000CHOBaHA €€ aKTyaJbHOCTb, CHEJNAH KPATKHH aHaIM3 pPazIHuHBIX
TOUYEK 3PEHHs HA PACCMaTPUBAEMYIO MPOOJIEMYy W JIOTUYHO H3JI0KE€HA COOCTBEHHAs MO3UIIHS,
cOpMyYIIMpPOBaHBl BBIBOJABI, TEMa pPACKPBITA MOJHOCTHIO, BBIACPKAH OO0BEM, COOIIIOJCHBI
TpeOOBaHUS K BHEIIHEMY O(OPMIICHHIO, IaHbl TNPABWIbHBIE OTBETHI Ha JIOTIOJHUTEIbHBIC
BOIIPOCHI.

«4» Oamnma — OCHOBHBIE TpeOoBaHMs K pedepary M ero 3ammre BBIIOJIHEHBI, HO NPH 3TOM
JOTYIIEHbl HEeAO0YETHl. B uacTHOCTH, HMEIOTCd HETOYHOCTHM B M3JIOKEHMHM MaTepuala;
OTCYTCTBYET JIOTUYECKas MOCJIEI0BAaTEIbHOCTh B CYXKACHUAX; HE BblIepkaH 00bEM pedepara;
UMEIOTCS YIYLIEeHUsI 0(pOPMIIEHUH; Ha JIOTIOJHUTEIbHbIE BOIPOCHI MIPHU 3aILUTE JaHbl HETIOIHbIE
OTBETHI.

«3» Oamna — MMEIOTCS CYIIECTBEHHBIE OTCTYIUICHHS OT TpeboBanmii K pedepupoBanuio. B
YaCTHOCTH:

T€Ma OCBEIll€HA JIMIIb YaCTUYHO; JONYIIeHbl (haKTUYECKHE OLIMOKH B COAepkKaHUM pedepara
WJIM TPH OTBETE Ha JIOTIOJIHUTEIbHBIE BOMPOCHL; BO BPEMSI 3alLIUThl OTCYTCTBYET BBIBO/I.

«2» Oamma — Tema pedepara HE pacKpbiTa, OOHAPYKUBAETCS CYIIECTBEHHOE HEIIOHUMAaHHUE
poOieMbl. OTCYTCTBHE BBIIIOJIHEHHOTO (B TOM uuMcie, JOMAIIHEro) 3ajaHus, paboTa He
BBITNIOJIHEHA WJIK HE CJlaHa.

Kpurepuu ouneHUBaHMSI ONOPHO-CXEMAaTH4YeCKOI0 KOHCIEKTAa (OTCYTCTBHE CBSI3aHHBIX
MIPEIOKEHUH, TOJTBKO OTIOPHBIE CUTHAJIBI — CJIOBA, CIIOBOCOYETAHMUSI, CHMBOJIBI):

1. TlomHOTA MCTIONB30BaHMS Y4€OHOTO MaTepuraa.

2. O6véM OCK (mst 8-9 kmaccoB — 1 TeTpaanasi cTpaHunia Ha oJauH pasnen: mis 10-11 kmaccor
oauH JucT hopmarta A 4).

3. Jloruka u3noxeHus (HaJu4ue cXeM, KOJIMYECTBO CMBICIOBBIX CBSI3€H MEXy MOHSATUIMU).

4. HarnsaHOCTh (HaJmMure pUCYHKOB, CUMBOJIOB, U TIP.; aKKYPAaTHOCTh BBIMOJIHEHUSI, YUTAEMOCTh
OCK).

5. I'pamoTHOCTH (TE€pMHUHOIOTHYECKAsA U opdorpaduieckas).

3. I paghux konmponvHvix Meponpusmuil

KonTposbHOoe MeponipusiTue Tun KoHTpOJIA Cpox npoBeneHus
[IpoBepka nomamHero 3aganus | Texymui Ha xaxxnom 3agatuu
Tect no nmpoiticHHON TeMe TemaTnueckuit IIo nToram ocBOE€HUS TEMBI
KontponbHas padoTa [IpomexyTouHbIi ITo uroram TpumecTpa
Hrorosslii TecT Hroroserii Anpens - Maii




TEMATHYECKOE INTAHUPOBAHHUE 10 KJIACC

Ne KoaunuyecTBo yacoB
DJIeKTPOHHbIE
I HaumeHoBaHue pa3iejioB U TeM NPOrPaMMBbI Beero KoHnTpoJbHbIe IlpakTH4eckue (undgposbie)
/ paboThI padoThl o0pa3oBaTe/IbHbIE
0 pecypchbl
1 buonorus kak Hayka 1
2 JKuBble cucTeMbl U UX U3Y4EHUE 2
3 buonorus kinerku 2 0.5
4 XuMHYecKasi OpraHu3alysl KICTKH 10
5 Crpoenue u GyHKINUU KIETKU 8
6 OOMeH BelllecTB U MpeBpallleHnue YHEPTHU B KIIETKE 9
7 HacnenctBennas nngopmanus u peanusaius e€ B 9 05
KJIETKE
JKU3HEHHBIN UK KIETKH 6 1
Crtpoenue u GyHKIIUH OPTaHU3MOB 17 15
10 Pa3MHOkeHNE U pa3BUTHE OPraHU3MOB 8 15
1 I'enetrka — HayKa O HACIEJACTBEHHOCTH U 5 05
W3MEHUYUBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTH HACIIEACTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHYUBOCTH 6
14 | T'eneruka uenoBeka 3 0.5
15 Cenekysi OpraHu3MoB 4 1
16 buoTtexHonorust u CHHTETHYECKask OMOJIOTHS 4
17 | PesepBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 13




IHOYPOYHOE IIVTAHUPOBAHHUE 10 KJIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IIpakTHyeckue
n/n Bcero H3y4eHHusi | oOpa3oBaTeIbHbIE
padoTsbI padoThI
pecypcsl
1 buonorus kak KOMIUIEKCHas HayKa U Kak 1 http://school-
4acTh COBPEMEHHOTO OOIIECTBA collection.edu.ru
. http://school-
2 JKuBbie cucTeMbl U UX CBOWCTBA 1 )
collection.edu.ru
http://school-
3 YpoBHEBast OpraHu3aIvs KUBBIX CHCTEM. 1 i
collection.edu.ru
4 Hcropus OTKpBITHS U U3YYEHUS KIETKH. 1 http://school-
Knerounas teopus collection.edu.ru
MeTo1bl MOJIEKYISIPHOM U KJIETOYHOU
ounosorun. [Ipakrrueckas padota «M3yuenue

5 METOJIOB KJIETOYHON OMOJIOTHH 1 05 http://school-
(xpomatorpadus, anexTpodopes, ' collection.edu.ru
muddepeHnnanbHOe HEHTPUGYTUPOBAHUE,
[T1IP)»

. http://school-
6 XUMUYECKUH COCTaB KIETKU 1 i
collection.edu.ru
7 MuHnepasibHbIE BEIIECTBA KIIETKH, UX 1 http://school-
OunoJslorHYecKas pojb collection.edu.ru
Opranuyeckue BeIIecTBa KJIETKH — OEIKU.

8 JIaGopatopHas pabota «OOHapyx)eHHe 1 0.5 http://fcior.edu.ru
OEITKOB C TIOMOIIbIO KAY€CTBEHHBIX PEAKITHID)
Opranuyeckue BelIecTBa KJICTKU — .

9 P 1 http://fcior.edu.ru

YTJI€BO/IbI



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/

10 Oprannueckue BeecTBa KIETKH — JUIMUIbI http://fcior.edu.ru

11 CoiicTBa, K1accupuKays U GyHKIHIH htto://fcior.edu.ru
0eKOB
Hyxneunossie kucnorsl. JJHK u PHK.

12 JlaboparopHas padota «lccrnenoanue 05 htto://fcior.edu.ru
HYKJICMHOBBIX KUCIIOT, BBIJICIICHHBIX U3
KJIIETOK Pa3JINYHBIX OPTaHU3MOBY

13 Crpoetne u pynkuni AT®. lpyrie http://fcior.edu.ru
Hykseozunrpudocedarsr (HTD)

14 CexBennposanne JHK. Metoasl reHOMUKH, htto://fcior.edu.ru
TPaHCKPHUIITOMHKH, TPOTEOMHKH

15 MeTto1bl CTPYKTYpHOM OHOIOTHH http://fcior.edu.ru

16 Tunsl knetok. [IpokapuoTnueckas KieTka http://fcior.edu.ru
CtpoeHue s3yKapuoTHYECKOUN KIIETKHU.

17 [IpakTrueckas padota «3ydeHne cBOMCTB 0.5 http:/fcior.edu.ru
KJIETOYHOW MEMOpaHbI»

18 [ToBepxXHOCTHBIN anmapar KJICTKH http://fcior.edu.ru
OaHoMeMOpaHHbIE OPraHOU bl KIIETKH.

19 [IpakTueckas padota «M3ydeHne IBHKCHUS 0.5 http://fcior.edu.ru
LUTOIIA3MbI B PACTUTENIBHBIX KIJIETKAX)»
[TomyaBTOHOMHBIE OPTaHOUIBI KIETKU:

20 MUTOXOHAPUH, mnacTuabl. JlaboparopHas 05 htto://fcior.edu.ru
paborta «VccnenoBanue mia3Moin3a u
JIETINIa3MOJIN3a B PACTUTENBHBIX KIETKAX»

21 HememOpaHHbIe OpraHou/ibl KIETKU http://fcior.edu.ru

22 Crpoenue u GyHKIUU Aapa http:/fcior.edu.ru

23 CpaBHUTENbHAS XapaKTEPUCTHUKA KIETOK 05 htto://fcior.edu.ru

sykapHoT. JlabopaTopnas padora «3yueHue



http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/

CTPOCHHA KJICTOK pa3JIMYHBIX OPraHu3MOB»

AccumMmwIALMs U JUCCUMWIALUS — JIBE
CTOpOHBI MeTabosm3Ma. Tursl oOMeHa

24 BemiectB. Jlaboparopnas padora «3yuenne http://fcior.edu.ru
KaTaJIMTHIECKOI aKTUBHOCTH (PEPMEHTOB (Ha
MpUMepe aMUIIa3bl WM KaTanasbl)»
@epMEeHTAaTUBHBIN XapakTep peaKuuin
KJIeTOUHOTO MeTabonusma. JlabopaTopHas
25 pabota «M3ydenue GpepMEeHTATHBHOTO 0.5 http://fcior.edu.ru
pacIierieHus! MepoKCHaIa BOIOPOia B
PaCTUTENbHBIX W )KHBOTHBIX KIJIETKAX)
26 benku-akTuBaTopsl U OEIKU-UHTUOUTOPBI http://fcior.edu.ru
27 ABTOTpOGHBIN TUIT 0OOMEHA BEIIECTB http://fcior.edu.ru
28 doTocuHTE3 http://fcior.edu.ru
XemocuHTe3. JlaboparopHas padoTa
29 «CpaBHeHue nporieccoB GOTOCHHTE3a U 0.5 http:/fcior.edu.ru
XEMOCHHTE3a»
AnasrpoOHbIe Opranu3Mbl. Bujsl OpoxkeHus.
30 JlaGopaTtopHnas pabora «CpaBHEHHE http://fcior.edu.ru
MIPOLIECCOB OPOKEHUS U IbIXaHUS
31 AdpoOHBIE OpraHU3Mbl. JTaIbI htto://fcior.edu.ru
SHEPreTHYeCcKOro ooMeHa
DHeprus MeMOpPaHHOTO IPaIue€HTa MPOTOHOB.
32 Cunre3 AT®: padota mpotonHoit ATD- http:/fcior.edu.ru
CHHTa3bl
33 Peakuuun MatpuyHOro cuHTe3a http://fcior.edu.ru
34 Tpanckpunuus — matpuusslii cuTe3 PHK http://fcior.edu.ru
35 Tpancisius u e€ 3ranbl http://fcior.edu.ru
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Koauposanue amunokucnot. Posis pubocom B

36 http://fcior.edu.ru
OmocuHTe3e OenKa
Opranu3anus reHoMa y IpoKapHuoT U .

37 P t Y 1poKap http://fcior.edu.ru
JyKapuoT
MoeKyaspHble MEXaHU3MbI KCIIPECCUH .

38 YAP P http://fcior.edu.ru
T'CHOB Y YKapHOT
Bupycbl — BHeEKIeTOUHBIC (DOPMBI KU3HH U

39 obnuraTtHbie apa3uthl. [IpakTuyeckas padora 0.5 http:/fcior.edu.ru
«Co3anue MOJIeNIi BUPYyCa
BupycHsie 3a001€BaHUs YeIOBEKA, .

40 Py . http://fcior.edu.ru
YKUBOTHBIX, PACTCHUN

41 HanoTexHonoruu B OMOJIOTHN U MEIUILIMHE http://fcior.edu.ru
JKuzuenHasri mukn knetku. Perymsamus .

42 i Y http://fcior.edu.ru
JKM3HEHHOTO IIMKJIA KJIECTKH.

43 Martpuunsiii cuate3 JJTHK http:/fcior.edu.ru
Xpomocowmsl. JlabopaTtopHast pabora

44 «/3ydeHre XpoMOCOM Ha TOTOBBIX 0.5 http://fcior.edu.ru
MHKpOIIpenapaTax»

45 JleneHue KICTKH — MHTO3 http://fcior.edu.ru
Tunsl kieTok. KapruoknHes U UTOKUHES.
Jlaboparopnas padora «Habmronenne MuTo3a .

46 pATOPHast P A 0.5 http://fcior.edu.ru
B KJIETKaX KOHUMKA KOpeIllKa JyKka (Ha
TOTOBBIX MUKPOTIPEIIapaTax)»

47 KonTtponbHas pabota 3a epBoe Noayrojue

48 OpranusMm Kak €AMHOE LIEJI0e http:/fcior.edu.ru
Txanu pacrenuii. JlJaboparopnas padbora .

49 p . p 13 p 0.5 http://fcior.edu.ru
«3yueHne TkaHel pacTeHUI»

50 TkaHu *KUBOTHBIX U YenoBeka. JlabopaTopHast 0.5 http://fcior.edu.ru
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pabota «/3y4ueHne TKaHel KUBOTHBIX)

Opransl. Cucremsl opranos. JlabopaTtopHas

ol pabota «M3y4eHrne OpraHoB IBETKOBOTO 1 0.5 http://fcior.edu.ru
pacTeHus»

52 Omnopa Tena opraHu3MoB 1 http://fcior.edu.ru

53 JIBHKEeHHE OpraHU3MOB http://fcior.edu.ru

54 [Iutanue opraHu3mMoB 1 http://fcior.edu.ru

55 [MuTanue MO3BOHOYHBIX KUBOTHBIX. 1 htto://fcior edu.ru
[MumeBapuTenbHAs CHCTEMA YEIOBEKA

56 JlpIxanue opraHu3MoB 1 http://fcior.edu.ru

57 JIpIXaHHEe TO3BOHOYHBIX )KHBOTHBIX U 1 htto://fcior.edu.ru
9eoBeKa

58 TpaHcnopT BENIeCTB y OPraHu3MOB 1 http:/fcior.edu.ru

59 KpoBeHocHas cuctema mo3BOHOUHBIX 1 htto://fcior edu.ru
KUBOTHBIX U YeJIOBEKa

60 Brinenenue y opranusmMon 1 http://fcior.edu.ru

61 3amura y opraHu3MOB 1 http://fcior.edu.ru

62 NmMmyHHas cucteMa deoBeka 1 http://fcior.edu.ru

63 PazapakuMocTh 1 perynsmnus y opraHu3MoB 1 http://fcior.edu.ru

64 ['ymopanbHas perymsius 1 SHIOKpUHHAs 1 htto://fcior.edu.ru
CUCTEeMa >KUBOTHBIX M YEJIOBEKa

65 DopMBbI pa3MHOKEHUSI OPTaHU3MOB http://fcior.edu.ru

66 [TonoBoe pa3MHOKEHHE http://fcior.edu.ru

67 Meiio3 1 http://fcior.edu.ru
I'amerorenes. O6pa3zoBaHue U pa3BUTHE

68 MIOJIOBBIX KJIETOK. JlabopaTopHast paboTta 1 0.5 http://fcior.edu.ru

«I/I3yquI/Ie CTPOCHHUA IMOJIOBBIX KJICTOK Ha
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rOTOBBIX MUKpOIIpenapaTax»

69

WNHuBuayanbHOE pa3BUTHE OPraHU3MOB —
OHTOT'€HE3

http://fcior.edu.ru

70

3akiajka OpraHoB U TKaHEW U3 3apOJIbIILIEBbIX
JIUCTKOB

http://fcior.edu.ru

71

Poct u pa3zButue xxuBoTHBIX. JlabopaTopHas
pabota «BrIsiBIIeHHE IPU3HAKOB CXOJICTBA
3apOI[BIHICﬁ ITIO3BOHOYHBIX KMBOTHBIX»

0.5

http://fcior.edu.ru

72

PasMHOkeHUE U pa3BUTHE PACTECHUM.
JlabopaTtopHnas pabota «CTpoeHue OpraHoB
Pa3MHOKEHHUSI BBICIIUX PACTECHHUI

0.5

http://fcior.edu.ru

73

Hcropust cTaHOBIEHUS U pa3BUTUS T€HETUKH
KaK HayKu

http://fcior.edu.ru

74

OCHOBHBIC TIOHSITHSI U CHMBOJIBI T€HETHUKH.
JlabopaTtopHnas paborta «JIpo3odmiia kak
00BEKT TeHETUIECKUX UCCIICAOBAHUI

0.5

http://fcior.edu.ru

75

3aKOHOMEPHOCTH HAcJIe0BaHUs TPU3HAKOB.
MonorubpuaHoe cKpeluBaHue.
[IpakTuueckas padota "U3yuenue
Pe3yIbTaTOB MOHOTUOPUTHOTO CKPEUIUBAHUS

y Ipo30o¢uisr"

0.5

http://fcior.edu.ru

76

HI/ITOHOFI/I‘IGCKI/IC OCHOBBEI MOHOFI/I6pI/I,[[HOFO
CKPCIIUBAHUA

http://fcior.edu.ru

77

AHa.]'H/ISI/Ipy}OH_ICC CKPCIIMBAHHC. Henonnoe
AOMHUHHPOBAHUC

http://fcior.edu.ru

78

JurubpunHoe ckpemuBanue. [Ipakruueckas
pabota «M3ydyeHue pe3yabTaToB
JUTHOPUIHOTO CKPEIIUBAHUS Y JPO30(PHIIBI»

0.5

http://fcior.edu.ru
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HHTOJ’IOFI/I‘ICCKI/IC OCHOBBI III/II‘I/I6pI/II[HOI‘O

79 1 http://fcior.edu.ru
CKpEIINBAHUS

80 CueruieHHOE HacJIeJJOBaHHE MTPU3HAKOB 1 http://fcior.edu.ru

81 XpOMOCOMHasl TEOpUsl HACIIECTBEHHOCTH 1 http://fcior.edu.ru

82 ['enetuka moma 1 http://fcior.edu.ru

83 I'eHOTHIT KaK IEIIOCTHAS CHCTEMA 1 http://fcior.edu.ru

84 ['eHeTHYECKMIT KOHTPOJIb PA3BUTHS PACTECHHUIA, 1 htto://fcior.edu.ru
KUBOTHBIX U YEIIOBEKA

85 N3meHunBOCTE TPU3HAKOB. Buasl 1 htto://fcior.edu.ru
W3MECHUHUBOCTH

86 MoaundukanroHHass ”3MEHUYNBOCTh 1 http://fcior.edu.ru
BaprannoHHBI psia ¥ BapHallMOHHAs KpUBasl.
JlaGopaTtopHnas pabota «lccnenoBanue

87 3aKOHOMEPHOCTEH MOAU(PUKAITIOHHON 1 0.5 http://fcior.edu.ru
n3MeHunBocTH. [locTpoeHne BapualimoHHOTO
pslla U BapUallMOHHOW KPUBO

88 I'enotunuueckast U3MEHYUBOCTb. 1 htto://fcior.edu.ru
KomMOunaTiBHas ©I3MEHYUBOCTh
MyranuoHHas ©3MeH4YUBOCTh. [IpakTnyeckas

89 pabota «Myrtamnuu y 1po30Quiibl (Ha TOTOBBIX 1 0.5 http://fcior.edu.ru
MUKpOTpernaparax)»

90 3aKOHOMEPHOCTH MYTAIIHOHHOTO MpoIiecca. 1 htto://fcior.edu.ru
DONUreHeTHKa U SITUTeHOMUKA

o1 I'enetuka yenoBeka. [IpakTudeckas pil60Ta 1 05 htto://fcior.edu.ru
«CocraBneHue 1 aHaJu3 poA0CIOBHOI)

92 MeTtoapl MEIUIIMHCKON I'€HETUKHU 1 http://fcior.edu.ru

93 3HaueHNe MEeIUIIMHCKOM TeHEeTHKHU B 1 htto://fcior edu.ru

OpeaAOTBpAlICHUU U JICHCHHUU I'CHCTHYCCKUX
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3a00JIEBAaHNI YEJIOBEKA

OcHoBHble IOHATHS ceneknun. JlabopaTtopHas

94 pabota «/3y4eHne COpTOB KyIbTypPHBIX 1 0.5 http://fcior.edu.ru
pPacTeHHIA W IOPOJT JOMAITHUX YKHBOTHBIX)
MeTomp! CENeKIIMOHHON pabOTHI.

95 Jlaboparopuas padota «3ydeHue MeToI0B 1 0.5 http://fcior.edu.ru
CEJNIEKITUH PaCTCHUI»
JIOCTHKEHMS CEJIEKIIMU PACTEHUI U

96 KUBOTHBIX. [IpakTHueckas padbora 1 http://fcior.edu.ru
«IIprBUBKa pacTeHHI»

97 CoxpaHeHue, U3y4eHHE U UCIIOJIb30BaHHUE 1 htto://fcior.edu.ru
TeHETHYECKUX PECYpPCOB
buoTexHoorusa kak Hayka u 0Tpacib

98 npou3BoicTBa. [IpakTuueckas pabora 1 0.5 http://fcior.edu.ru
«M3ydenne 00bEKTOB OMOTEXHOJIOT U

99 OCHOBHBIE HANIPaBJIEHUSI CAHTETUYECKOMN 1 htto://fcior.edu.ru
Oouonorun

100 XpOMOCOMHasI ¥ TeHHAs HH)KEHEPUS http://fcior.edu.ru

101 Menuuuackre OMOTEXHOJIOTUN http://fcior.edu.ru

102 Hrorosas koHTpoJIbHAS paboTa 1

OBIIEE KOJIMYECTBO YACOB I10 102 135

I[TPOTPAMME
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YYEBHO-METOJIMYECKOE OBECIIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI 1151 VAEHUKA

* buonorus. buonorndeckue cucremsl u npomeccel, 10 kimace/ Tepemor A.B., IlerpocoBa P.A.,
O6mectBo ¢ orpannueHHOM oTBeTCcTBEHHOCTHI0 « IO MHEMO3NHA»
* buonorus. buonorndeckue cucremsr u miporeccsl, 11 kmace/ Tepemos A.B., ITerpocosa P.A.,
O6mectBo ¢ orpannueHHOM oTBeTCcTBEHHOCTHI0 « IO MHEMO3NHA»

METOAUYECKHUE MATEPHUAJIBI UISA YUUTEJIA

"Buosorus. 10-11 kmaccel. buonornueckuii CUCTEMBI U TIPOLIECCHI. YTII. YPOBEHB.
Metoauueckoe nmocodue. PIr'OC"

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbI CETU UHTEPHET

www.informika.ru - snexTpoHHbIi yueOHuk "buonorus"

www.college.ru - pasaen "OtkpeiToro koyiempka" mo buonoruu.

www.bio.1september.ru - razera "buosorus"

www.floranimal.ru - "FLORANIMAL - pactenus u ;kUBOTHBIC"

Enunas xomteknus mudpoBbix 00pa3oBaTeibHBIX pecypcoB http://school-collection.edu.ru
denepanpHbIi 00pa3zoBaTenbHbI opTan http://window.edu.ru/

Poccuiickas anektponHas mikoia https://resh.edu.ru/



®opmMbl yuyéTta padoueil mporpaMMbl BOCIUTAHUSI B padoueii mporpamme nmo 6uosoruu 10

RJacc

Pabouast mporpamma Bocriutanuss MAOY HBotckoit COIIl peanu3yercs B TOM YHCIE W 4epes
MCTIOJIb30BAHNE BOCIUTATEIBHOTO MOTEHIMANA YPOKOB OHMOJIOTHH.
Ora paboTa OCYIIECTBISETCS B CIEAYIOMUX (popmax:

[ToOyxnenne oOyyarommxcs cOONOJaTh Ha YpPOKE OOMIEHpPUHSATHIE HOPMBI MOBEICHHUS,
npaBuja OOIIEHUS CO CTApPIIUMH (TIEJAarorH4eCKUMU paOOTHUKAMHU) M CBEPCTHHKAMHU
(oOyJarormuMucs ), TPUHIIAITEI Y9eOHOUW TUCIUTUIMHBI H CAMOOPTaHU3AIIHH.

[IpuBneuenne BHUMaHUS OOy4arOUUXCA K EHHOCTHOMY acCIEeKTy M3y4aeMbIX Ha ypoKax
MIPEeIMETOB, SIBJICHHM, COOBITHI uepe3: JOEeMOHCTpAlMI0 OOydyarouuMmcs MpPUMEpPOB
OTBETCTBEHHOT'O,  TIPaKJAaHCKOTO  TOBEACHMS, MPOSBIEHUS  YEJIOBEKOJIOOUS U
J0OPOCEPIEIHOCTH.

OOpamieHne BHHMMAaHHS Ha HPABCTBEHHBIE AaCHEKThl HAay4YHBIX OTKPBITHHA, KOTOpbIE
U3Yy4aloTcs B JIaHHBII MOMEHT Ha YpOKE; Ha SIPKHX JesTeNlell KylbTypbl, YUYEHBIX,
MOJIUTUKOB, CBS3aHHBIX C H3y4aeMbIMH B JaHHBIH MOMEHT TeMaMH, Ha TOT BKJaJ,
KOTOPBI OHM BHECIW B Pa3BUTHE HAIlE CTpaHbl U MHUpA, HA JOCTOMHBIE IMOIPAKAHMS
MIPUMEPHI UX >KU3HU, HA MOTHUBBI UX TIOCTYIIKOB.

Hcnonb3oBanne Ha ypokax wuHGOpMaluy, 3aTparuBarollel BayKHbIE COIHAJIbHBIE,
HpaBCTBEHHbIE, ’TUUECKHE BOMPOCHI.

Hcnonb3oBaHne BOCHUTATEIbHBIX BO3MOKHOCTEH COJEp)KaHUs y4eOHOro ImpenMera s
(dhopMupoBaHUs Y 00Y4aIOIIUXCSI POCCUNUCKUX TPATUIIMOHHBIX TyXOBHO-HPAaBCTBEHHBIX U
COLIMOKYJIbTYPHBIX IEHHOCTEH 4Yepe3 MOoJ00p COOTBETCTBYIOIIMX TEKCTOB JJISi YTEHUS,
MPOOJIEMHBIX CUTYaITUH ISt OOCY)KIEHUS B Ki1acce.

NuannmupoBanne 0OCYKJACHUH, BBICKA3bIBAHWK CBOETO MHEHHS, BBIPAOOTKH CBOETO
JUYHOCTHOTO OTHOIICHUSI K U3y4aeMbIM COOBITHSIM, SBICHUSM, JIUIAM.

BxutoueHue B ypoK UTPOBBIX HPOLEAYpP, KOTOpblE MOMOTAIOT MOJIEPKAaTh MOTHUBAIUIO
oOyyaronuxcs K IMOJIYYCHUIO 3HAHWUM, HaNQXXUBAHUIO TMO3UTHUBHBIX MEXJIMYHOCTHBIX
OTHOIIEHMWI B Kjacce, MOMOTalT YCTAaHOBJICHHIO J00pokenarenbHOW atMmochepsl BO
BpeMsl ypoKa.

[Ipumenenne Ha  ypOKe  HHTEPAaKTHBHBIX  (GopM  paboOThl, CTUMYIHUPYIOIIUX
M03HABATEIbHYI0 MOTHBAILIMIO O0YYarOIIUXCSI.

[Ipumenenue rpynmnoBoi paboTHI WK pabOTHI B apax, KOTOPBIE CIIOCOOCTBYIOT Pa3BUTHUIO
HaBBIKOB KOMaH/IHOM paOOThI U B3aMMOJICHCTBHIO C JPYTUMHU 00YJarOIIUMUCS.

Bri6op u ucmonp3oBaHHE Ha ypOKaX METOJOB, METOJIUK, TEXHOJIOTHH, OKa3bIBAIOIINX
BOCITUTATENbHOE BO3ACHCTBHE HA TUYHOCTh B COOTBETCTBHH C BOCIIUTATEIBHBIM UICANIOM,
LebI0 U 337]auaMU BOCIIUTAHUSI.

WNuununpoBanue u MoaaepkKKa UCCIe0BATENbCKON NesITeIbHOCTH IKOJIBHUKOB B (hopme
BKJIIOUEHUSI B YPOK DPA3JIMUHBIX MCCIEN0BATEIBCKUX 3aJaHUM, YTO TAET BO3MOXHOCTb
oOyyaromumcsi TNPHOOPECTH HABBIKU CAMOCTOSITEIBHOIO PEIICHUs TeOopeTHYECKOU
npoOsemMbl, TeHEepUpOoBaHUs M O(OPMIIEHUS] COOCTBEHHBIX THIOTE3, YBAKHUTEIBHOTO
OTHOLIEHHUS] K UYXHUM HJesM, MyOJINYHOTO BBICTYIUICHHS, apryMEHTUPOBAHUS U
OTCTaWBaHUs CBOEH TOUKH 3PEHUS.

YcraHoBieHHE YBaXKHUTENbHBIX, JOBEPUTEIbHBIX, HE(OPMAIBHBIX OTHOIICHUH MEXIY
yUUTEJIeM U YYeHUKAaMH, CO3JIJaHHE Ha YPOKaX 3MOIIMOHAIbHO-KOM(OPTHOM Cpeibl.



