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MNOACHUTEJBHASA 3AIINCKA

[Tporpamma no yue6HoMy nipeamety "buonorusa" (manee - Ouonorus) Ha
yYpOBHE cpeaHero oduiero oopazoBanus pa3paboTaHa Ha ocHOBe DeepaabHOTO
3akoHa OoT 29.12.2012 Ne 273-®3 «O06 ob6pazoBanuu B Poccuiickoii denepanumny,
dI'OC COO, KoHuenuuu npenoaaBaHust yueOHOro npeamMera «bruonorus» u
OCHOBHBIX TIOJIOKEHUH (enepabHOI paboyeil mporpaMmbl BOCIIUTAHUS.

VYueonslii mpeamet «buonorus» yrinyonénHoro ypoHs uzyuenus (10-11
KJIACChI) ABJISIETCS] OJJHUM M3 KOMIIOHEHTOB ITPEAMETHON 00s1acTh «EcTecTBEHHO-
HayuyHbIe TpenaMeTsD». CornacHo nojoxenusm GI'OC COO npodunsHbie
yueOHbIE TPEIMETHI, U3y4aeMble Ha YTIIyOJIEHHOM YPOBHE, SBISIOTCS CIOCOOOM
muddepeHnmranuy 00ydeHusT Ha yPOBHE CPETHETO O0IeTo 00pa30BaHUs U
pU3BaHbl 00ECIIEUUTh IPEEMCTBEHHOCTh MEX 1y OCHOBHBIM OOIINM, CPETHUM
o0IIMM, CpeTHUM NpOo(eCCUOHATIBHBIM U BBICIIUM 00Opa3oBaHueM. B To ke Bpems
KQKJIBIM 13 3TUX Y4€OHBIX MPEAMETOB JIOJKEH ObITh OPUEHTUPOBAH HA
MIPUOPUTETHOE pelIeHUue 00pa30BaTEIbHBIX, BOCIUTATEIBHBIX U PA3BUBAIOIINX
3aJlay, CBSI3aHHBIX C MPOodOpHUEHTAINEN 00yUYaOIUXCs U CTUMYJIUPOBAHUEM
MHTEepeca K KOHKPETHON 001acTh HayYHOTO 3HaHMsI, CBSI3aHHOIO ¢ OMOJIOTHEH,
MEIUIMHON, 3KOJIOTUEH, ICUXOJOTUEHN, CIIOPTOM WIJIM BOEHHBIM JIEJIOM.

[Iporpamma no yuebnomy npenmery "buosorus” naér npeacraBieHue o
LEIM U 337]a4ax U3y4eHus: yueOHoro npeamera «buonorus» Ha yriayOnéHHOM
YpOBHE, OnpeeisaeT 00s13aTeabH0e (MHBAPUAHTHOE) MMPEMETHOE COZIEpKaHue, €ro
CTPYKTYPUPOBAHHE IO pa3zesiaM U TEMaM, paclpeeieHUe Mo Kilaccam,
PEKOMEHYET MOCIEeN0BATENbHOCTh U3YUYEHHS YUEOHOT0 MaTepurana ¢ y4éTomM
MEXKMPEAMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKH Y4eOHOTO mpoIriecca,
BO3pACTHBIX 0COOEHHOCTEHN o0yuaromuxcs. B mporpamme o Ouonoruu
peasin30BaH NPUHLHUI IPEEMCTBEHHOCTH C U3yUYE€HUEM OMOJIOTMH Ha YPOBHE
OCHOBHOTI'0 00111eT0 00pa3oBaHusi, 6y1aroiapsi 4emy mpocMaTpuBaeTCs
HaIpPaBJICHHOCTh Ha MOCJEAYIOIee Pa3BUTHE OMOJIOTMYECKUX 3HAHUH,
OpPUEHTHPOBAHHBIX HAa (HOPMHUPOBAHHE €CTECTBEHHO-HAYUYHOTO MUPOBO33PEHMUS,
HKOJIOTMYECKOTO MBIIIEHUS, IPEJCTaBICHUI O 310pOBOM 00pa3e KU3HHU, Ha
BOCIUTaHUE OEPEKHOTO OTHOILICHUS K OKpY>Karolle npupoaHoit cpeae. B
nporpamMme Mo OMOJIOTHH TaK)Ke MOKa3aHbl BO3MOXKHOCTH y4€OHOTO TpeIMeTa
«buonorus» B peanuzauuu Tpedoannii ®I'OC COO k maaHupyeMbIM
JUYHOCTHBIM, METAPEIMETHBIM U TIPEIMETHBIM pe3yJibTaTaM 00yUICHUS U B
(dbopMUpPOBaHNY OCHOBHBIX BUIOB YU€OHO-TTI03HABATEIHLHON ACSITEILHOCTH
00y4Jarommxcsi Mo OCBOSHUIO COACPKaHUS OMOJIOTHYECKOT0 00pa3oBaHus Ha
YPOBHE CpeAHEro 00111ero 00pa3oBaHuUsl.

VYuebunlii mpenmet «buosorus» Ha ypoBHE CpeHero oo01ero oopa3oBaHus
3aBepuIaeT OMOJOruuecKkoe oOpa3oBaHKe B IIKOJIE U OPUEHTHPOBAH Ha
paciMpeHue 1 yriryOJieHne 3HaHu| 00yJaroluxcs 0 )KUBOM MPUPOJIE, OCHOBAX
MOJICKYJIIPHOM M KJIETOYHOU OMOJIOTHH, SMOPHOJIOTUN U OMOJIOTUN Pa3BUTHSI,
T€HETUKH, CEJIEKIINH, OMOTEXHOJIOT U, IBOJIIOLIMOHHOTO YUE€HHUS U 3KOJIOTHH.



Nzyuenne yue6HOTO npenmera «buonorusy Ha yriyOJIeHHOM YPOBHE
OPUEHTHUPOBAHO Ha MOATOTOBKY 00YUYaIOIIMXCA K MOCIEAYIONIEMY TTOJTYYSHHUIO
OHOJOrnYecKoro 00pa3oBaHus B By3ax U OPTaHU3AIUSAX CPETHETO
npodeccruonanbHoro oopazoBanusi. OCHOBY €ro COIEpPKaHUSI COCTABIISIET CHCTEMa
OMOJOTMYECKUX 3HAHUM, MOYYEHHBIX TPU U3yUYECHUH 00YUaIOIUMUCS
COOTBETCTBYIOIIUX CUCTEMATUYECKUX Pa3/IesIOB OMOJIOTUN Ha YPOBHE OCHOBHOTO
obmiero oopaszoBanus, B 10—11 kitaccax 3T 3HaHUA MOJTYYarOT pa3BuTHe. Tak,
pacivpeHsl ¥ yriyOaeHbl OMOJIOTHYECKHE 3HAHUS O PACTCHHSIX, )KUBOTHBIX,
rpubax, 6aKTepusax, OpraHu3Me 4eJI0BeKa, OOIINX 3aKOHOMEPHOCTSX JKU3HH,
JOTIOJTHUTENBHO BKIKOYEHBI OMOJIOTMYECKUE CBEACHUS IPUKIAHOIO U TIOMCKOBOTO
XapakTepa, KOTOPbIE MOKHO UCIOJIb30BaTh KAK OPUEHTHUPHI AJIS TOCIEAYIOLIETO
BBIOOpa ipodeccun. Bo3MorkHa Takke MHTETpaIis OMOJOTHYECKUX 3HAHUN C
COOTBETCTBYIOIIMMH 3HAHUSAMU, TTOJIYYEHHBIMUA 00YYaIOIMMHUCS NTPU U3YUEHUU
($u3MKH, XUMHH, Teorpaduy 1 MaTEMaTUKH.

CrtpykTypa mporpamMmsl 1o yueOHomy npeamety "buosorus" orpaxaet
CUCTEMHO-YPOBHEBBIN U 3BOJIIOLMOHHBIN MOAXO/bI K U3yUYEHUIO OMOJIOTUH.
CoryiacHO UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE IS JKUBBIX
CHUCTEM PA3HOI'0 YPOBHS OpraHU3allMH, SBOJIIOLMN OPraHUYECKOT0 MUpa Ha 3eMIie,
COXpaHEHUs1 OMOJIOrMYECKOro pazHooOpasus miuaHeTsl. Tak, B 10 kimacce
U3y4ar0TCsl OCHOBBI MOJIEKYJIIPHOM U KJIETOYHOU OMOJIOTHH, SMOPUOJIOTUU U
OHOJIOTMU Pa3BUTHSL, TEHETUKH U CETEKIINU, OMOTEXHOJIOTMH U CUHTETHYECKOM
OHMOJIOrMH, aKTYaIM3UPYIOTCS 3HaHUSI 00y4aoIUXCs 0 OOTaHUKE, 300JI0TUH,
aHATOMMH, (PU3NOJIOTHH YETIOBEKA.

VYyeonslii mpeamet «buonorus» npu3BaH 00ecieunTb OCBOCHUE
O0Oy4arOIIMMUCS OMOJOTMYECKUX TEOPUN U 3aKOHOB, W€, IPUHIIMIIOB U MTPaBUJI,
JIEkKaAIMX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAYYHON KAPTHUHBI MUPA, 3HAHUH O
CTPOEHHH, MHOTOOOPa3HH U OCOOEHHOCTSX KJIETKH, OpraHu3Ma, MonyJsiuu,
OMoLIEHO03a, SKOCUCTEMBI, O BBIIAIOIIUXCS HAYUYHBIX JOCTH)KEHUSAX, COBPEMEHHBIX
UCCIJIEJOBaHUSIX B OMOJIOTHH, TPUKJIAIHBIX aClIeKTaX OMoJornyeckux 3HaHuu. s
pa3BUTHS U MOJAEPKaHUS HHTEpeca 00ydaroImuXxcsi K OMOJIOrUH HapsiLy cOo
3HAYUTENbHBIM 00bEMOM TEOPETUYECKOTO MaTepHalla B COJIEpKaHuU POTPaMMBbl
10 OMOJIOTUH MPEAYCMOTPEHO 3HAKOMCTBO C UCTOPUEN CTAHOBJICHUS U PA3BUTHS
TOM WJIK UHOM 00JaCTH OUOJIOTHH, BKJIAJIOM OT€UECTBEHHBIX U 3apYyOC)KHBIX
YUEHBIX B PEILICHUE BAKHEUITUX OMOJIOTMYECKUX U SKOJOTUYECKUX TTPOOIIEM.

Lenp nzyuenus: yueoHoro npeamMera «buonorus» Ha yriyoJIEHHOM ypOBHE
— OBJIaJICHHE 00YYaIOUIUMUCS 3HAHUSIMU O CTPYKTYPHO-()YHKIIMOHATILHOM
OpraHu3alliy XKUBBIX CUCTEM PA3HOI0 paHra v NpuoOpeTeHne yMeHun
UCIIOJIb30BaTh ATU 3HAHUS B (POPMUPOBAHUM UHTEpPECA K ONpeneNEHHOM o0nacTu
po(ecCUOHANIbHOM ESITeIbHOCTH, CBA3aHHOM ¢ OMOJIOTHEN, UK K BEIOOPY
y4eOHOTO 3aBEICHUS IJIs1 TPOIOJDKEHUS OMOJIOTHYECKOTO 00pa3oBaHusI.

JlocTrkeHne ey u3ydeHus yaueOHoro npeameta «buonorus» Ha

yriayOI€HHOM YpOBHE 00€CTIEYMBACTCS PEIICHUEM CIISIYIOMINX 3aa4:
OCBOEHHUE 00YYaAIOUTUMUCS CUCTEMbI OMOJIOTUYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOrMUYECKUX TEOPUSIX, KOHLIETILHUAX, TUIIOTE3aX, 3aKOHAaX, 3aKOHOMEPHOCTSAX U



npaBuiiax, COCTABJISIIOUIMX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTHHY MUPa; O
CTPOEHHH, MHOTOOOPa3UHN U OCOOCHHOCTSAX OMOJIOTHYECKUX CUCTEM (KJIETKA,
OpraHu3M, MOMYJIALMS, BUI, OMOreoleH03, Ouocdepa); O BbIIAIOIIUXCS OTKPBITUAX
Y COBPEMEHHBIX MCCIIE0BAaHUAX B OMOJIOTUY;

O3HaKOMJIEHHE 00YYaIOUIUXCs ¢ METOJaMH TTO3HAHUS KUBOU MPUPO/IbI:
UCCJIEN0BATENLCKUMHU METOIAMH OMOJIOTHYECKUX HAayK (MOJIEKYJISIPHOU U
KJIETOYHOU OMOJIOTHH, SMOPUOJIOTHH U OMOJIOTHH PAa3BUTHSA, TCHETUKH U
CEJICKIMHU, OMOTEXHOJOTUHA U CUHTETUYECKON OMOJIOTUH, TAJIEOHTOJIOTHH,
HKOJIOTUH); METOJAMH CAMOCTOATEIBHOIO IPOBEICHUS OMOIOTMUECKUX
UCCIIEJOBaHM B 1ab0paTopuu U B pupoje (HabnroaeHue, N3MEpeHue,
HKCIIEPUMEHT, MOJICITUPOBAHUE);

OBJIAJICHUE 00YYAIOIMMHUCA YMEHUSAMH: CAMOCTOSITEIbHO HAXOIUTbh,
aHAJIM3UPOBATh U HCIOIb30BATh OMOJIOTMYECKYI0 HH(POPMALIUIO; TOJIb30BATHCS
OMOJOrMYECKON TEPMUHOJIOTUEN U CUMBOJIMKOM; YCTAHABINBATDH CBA3b MEXKIY
pa3BUTHEM OMOJIOTUU M COLUATBHO-D)KOHOMHYECKUMU U IKOJIOTMYECKUMU
npo6iieMaMu 4eJI0OBEUECTBA; OLIEHUBATD MOCIEACTBUS CBOEH ACSITEILHOCTHU 10
OTHOILIEHUIO K OKPYKaIoUIeil MpUpoAHO cpeae, COOCTBEHHOMY 3/10pOBbIO U
3JI0POBBIO OKPYXKAIOIIMX JII0/I€H; 000CHOBBIBATH U COOJIIOIATh MEPHI
NpO(QHIAKTUKY MH(DPEKIMOHHBIX 3a00JI€BaHU, MPaBUJIa TOBEACHUS B IPUPOAE U
oOecrieueHus: 6€30MaCHOCTH COOCTBEHHOM KM3HEAEATENBHOCTH B YPE3BbIYATHBIX
CUTYalLUSIX IPUPOJHOTO U TEXHOTEHHOI'O XapaKTepa; XapaKTepru30BaTh
COBPEMEHHbBIE HAYUYHbIE OTKPBITHSA B 00J1aCTH OMOJIOTHH;

pa3BUTHE y 00YyYaIOIINXCSl HHTEJUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
B ITPOLIECCE 3HAKOMCTBA C BBIAAIOLIUMUCS OTKPBITUAMHU U COBPEMEHHBIMU
UCCJIEJOBaHUSIMU B OMOJIOTHH, PEIIaeMbIMU €10 MpoOeMaMu, METO10JI0THer
OMOJIOrMUYECKOT0 UCCIIEJOBaHMSI, TPOBEICHUS IKCIIEPUMEHTATbHbBIX
UCCJIEI0BAHNM, pelIeHs] OMOJIOTHYECKUX 3a]1a4, MOJCIMPOBAaHUS OMOJIOTMYECKUX
0OBEKTOB U MPOLIECCOB;

BOCITUTaHUE y 00YYaIOIINUXCS HEHHOCTHOTO OTHOIIECHHUS K )KMBOU MPUPOJIE B
IEJIOM H K OTACJIbHBIM €€ 00BeKTaM U SIBJICHUSIM; (POPMHUPOBAHUE IKOJIOTUUECKOM,
Te€HETUYECKOM IPaMOTHOCTH, 00ILIeH KyJIbTYphl IOBECHUS B IPUPO/IE;
MHTErPallMH €CTECTBEHHO-HAYYHbIX 3HAHUN;

npuoOpeTeHue 00yJaroIIMMIC KOMIIETEHTHOCTH B PAllMOHAIIBHOM
IPUPOAOTIOIH30BaHUU (COOJI0IEHHE MTPABUJII TOBEICHUS B IPUPOJIE, OXPAHBI
BUJIOB, DKOCUCTEM, OMOC(hephl), COXpaHEHUU COOCTBEHHOTO 3/I0POBBS U 3JI0POBbSI
OKpY>KaroIIuX Jirojie (cobsroaeHus Mep nmpoduiakTUKK 3a00JIeBaHUM,
o0ecrnieyeHre 0€30MaCHOCTH KUZHECSATEIIbHOCTH B UPE3BbIUAHHBIX CUTYAIUSIX
IPUPOIHOTO ¥ TEXHOT€HHOI'O XapaKTepa) HA OCHOBE MCIOJIb30BaHHUS
OMOJOTMYECKUX 3HAHUN U YMEHUI B MOBCEHEBHOM KU3HU;



CO3/IaHHE YCTIOBHH JIIsl 0OCO3HAHHOTO BHIOOPA 00Yy4aIOIIUMHUCS
WHIMBHUIYAJIbHON 00pa30BaTeIbHON TPACKTOPHH, CITIOCOOCTBYIOMIEH
nocleayonemMy mpodeccnoHaIbHOMY CaMOOIPEICTICHHIO, B COOTBETCTBHHU C
VHIMBUIYILHBIMU HHTEPECAMH U TIOTPEOHOCTSIMU PETHOHA.

Oob111ee 4ncao 4acoB, OTBEICHHBIX HAa U3y4YeHHE OMOJIOTUHU Ha yTriyOJIeHHOM
ypOBHE cpeaHero odrero oopazoBanusi, coctapiseT B 10 kimacce — 102 gaca (3
yaca B Hezelno). B 2023-2024 yue6HOM ro1y mporpaMmma peanusyercs Ha 6a3ze 10b
KJIacca, y4aCTHUKA PETUOHAIBHOTO MPOoeKTa « MeIUIIMHCKHIA KITace.

OT160p opranu3anmoHHBIX (HOPM, METOJIOB M CPEICTB OOYICHUS OMOJIOTHH
OCYIIIECTBISIETCS C YIETOM CIIeU(PHUKH €To COAepKaHMsI U HAIIPAaBICHHOCTH Ha
IpOAODKEHHE OMOJIOrMYecKOro 00pa3oBaHus B OPTaHU3ALUAX CPEIHETO
po¢eCCUOHAIBHOTO U BBICIIETO 00pa30BaHMUs.

O0s13aTeNbHbIM YCIOBUEM MIPU O0yUYEHUH OMOJIOTHH HA YIIIyOJIEHHOM
YPOBHE SIBJISIETCSI MPOBEICHUE JTA0OPATOPHBIX U MPaKTHIECKUX padoT. Takke
ydacTue 00yJaroluxcs B BHITIOJTHEHUH MMPOCKTHBIX U y4eOHO-UCCIeI0BATENbCKIX
paboT, TeMaTUKa KOTOPBIX OMPEAEIAETCS YUUTEIEM Ha OCHOBE UMEIOIIUXCS
MaTepHaIbHO-TEXHUUYECKUX PECYPCOB U MECTHBIX MPUPOHBIX YCIOBUH.

[Ipennaraempiii B mporpamMme Mo OHOJIOTMM TEpeYeHb JTa0OpPaTOPHBIX H
MPAKTUYECKUX PabOT SBISETCS PEKOMEHJATEIbHBIM, YYUTENIb JIEeJaeT BHIOOP
NPOBEJCHHUS JTA0OPATOPHBIX PAOOT M OMBITOB C YYETOM WHAMBHIYaIbHBIX
OocOOCHHOCTEM  oOydyaromuxcs, CIUCKa  DKCHEPUMEHTAJIbHBIX  3aJIaHUM,
npeiaraéMbIX B paMKax €IMHOTO TOCYIapCTBEHHOTO AK3aMeHa M0 OMOJIOTHH.



COJEP XAHME OBYUYEHUA
10 KJIACC

ConepkaHue MporpaMMbl, BbIJICTIEHHOE KYPCUBOM, HE BXOJUT B MIPOBEPKY
rocygapcTBeHHoOM uroropoi arrectauuu (I'MA).

Tema 1. BuoJsiorns Kak Hayka

CoBpeMeHHas Ouoiiorusi — KOMIUIeKCHas Hayka. Kpatkas uctopust pa3BUTHS
Ouonoruu. buojaoruyeckre HayKu U u3ydaemMble UMU MPOOIEMBI.
dyHIaMEeHTalbHbIE, TPUKJIAIHBIE U TIOMCKOBBIE HAYYHBIE UCCIIEIOBAaHUS B
OHOJIOTHH.

3HadyeHune OMOJIOruK B (POPMHUPOBAHUN COBPEMEHHOM €CTECTBEHHO-HAYYHOU
kaptuHbl Mupa. [Ipodeccun, cBa3annbie ¢ Onosiorueit. 3HaueHue OMOJIOTUU B
MPAKTUYECKOMN JEATENIbHOCTH YEJIOBEKA: MEJIUIIMHE, CEIIbCKOM XO351CTBE,
MIPOMBIILJIEHHOCTH, OXPAaHE MPUPOIBI.

JemoHcTpanuu

[TopTpetnl: Apuctorens, Teodpact, K. JIunneit, XK. b. Jlamapk, Y. JlapsuH,

V. I'apseu, I'. Menaens, B. U. Bepnanckui, U. I1. [Tasnos, . 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecockuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.
Tabsuipl U cxeMbl: «CBsI3b OMOJIOTHH C IPYTUMU HayKaMmy», «Cuctema

OMOJIOTUYECKUX HAYK.

Tema 2. ’KuBble cucreMbl U X H3y4YCHHUE

JKuBble cucTeMbl Kak mpeaMeT n3ydeHus ouosoruu. CBOMCTBA KUBBIX CUCTEM:
€IMHCTBO XMMHYECKOI'0 COCTaBa, TUCKPETHOCTh U LIEIIOCTHOCTb, CII0KHOCTh U
YIIOPSIAOYEHHOCTh CTPYKTYPbI, OTKPBITOCTh, CAMOOPTaHU3alIHS,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTh, K3MEHYMBOCTD, POCT U Pa3BUTHE.
YPpOBHM OpraHu3aiu KUBbIX CUCTEM: MOJICKYJISIPHBIN, KIE€TOYHBIN, TKAHEBBIM,
OpraHU3MEHHBIN, MOMYJISIIMOHHO-BUOBOM, SKOCUCTEMHBIN
(OuoreouenoTuueckuit), ouochepnsiil. [Iporeccol, TpOUCXOAIINE B ) KUBBIX
cuctemax. OCHOBHBIE TPU3HAKH KUBOTO. JKHU3HB Kak (popMa CyIIecTBOBAHUS
Marepuu. Hayku, n3ydaromme x’uBble CUCTEMBbI HA PA3HBIX YPOBHSIX OPTraHU3ALUU.
N3yuenue xuBbIX cucteM. MeTobl Ouosorudeckoit Hayku. Habmonenue,
M3MEpPEHUE, DKCIEPUMEHT, CUCTEMATHU3AIUsA, MeTaaHaIu3. [loHsiTHE O 3aBUCUMOI 1
He3aBucUMoU nepeMeHHou. [imanuposanue sxcnepumenta. [locranoska u
npoBepka runote3. Hynesas runotesa. [loHsiTHE BEIOOPKHU U €€ JOCTOBEPHOCTD.
Pa3bpoc B Ononornyeckux AaHHbIX. OLIEHKA JOCTOBEPHOCTH MOITYUYEHHBIX
pe3ynbTaToB. [IpUUMHBI MCKaXKEHUS PE3yJIbTAaTOB JKcepuMenTa. [lonsTue
CTaTUCTUYECKOIO TECTA.

JlemoHcTpanuu



Ta6JII/II_IbI 1 cxeMbl: «OCHOBHEIE IMPU3HAKH JKU3HW», «buonornueckue CHUCTCMBI»,

«CBOMCTBA KUBON MaTEpUM», «Y POBHU OpTraHU3AIMH KUBOU MTPUPOIIBDY,
«CTpoeHue KUBOTHOM KIETKN», « TKaHU )KUBOTHBIX», « CUCTEMbI OPTaHOB
YeJIOBEUECKOro opranusmay, «buoreonenosy», «buocdepa», «Metobl u3yueHus
YKABOW MPUPOIBD.

Ob6opynoBanue: 1abopaTopHOE 000PYIOBAHUE IS IPOBEACHUS HAOIIOICHUH,

WU3MEPEHUN, DKCIIEPUMEHTOB.

IIpakTuyeckas padora «licronp30BaHue pa3aInyHbIX METOJIOB IIPU U3YYECHUHN
JKUBBIX CHCTEM.

Tema 3. BuoJsiorust KJIeTKH

KneTka — cTpykTypHO-(pYHKIIMOHAIbHASI €AUHUIIA )KUBOTO. IcTOpUs OTKPBITUS
kietku. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBans,

M. lIneitnen, P. BupxoB). OCHOBHBIE NTOJIOKEHUSI COBPEMEHHOW KIIETOYHOU
TEOPUH.

MeTobl MOJIEKYJISIPHOM U KJIIETOYHOW OMOJIOTMH: MUKPOCKOTHS, XpoMaTorpadus,
AIIEKTPOPOpPE3, METO MEUEHBIX aTOMOB, U hepeHIaIbHOe
HeHTpUu(dyrupoBaHue, KyJIbTUBUPOBAHUE KIETOK. M3yuenue chuxcuposanmvix
Ka1emox. DIEKTpOHHAsA MUKpocKkonus. Kongokanvras mukpockonus. BumanbHoe
(npudsicuznenHoe) uzyueHue Kiemokx.

JleMoHCTpauumn

[Toptpersl: P. I'yk, A. Jlesenryk, T. [lIBann, M. [lIneiinen, P. Bupxos, K. M. bap.
Tabauiel ¥ cxembl: «CBETOBOM MUKPOCKOID, « IJIEKTPOHHBIA MUKPOCKOIT,

«HcTopust pa3BUTHSI METOJOB MUKPOCKOTIUIY.
OO6opy/ioBaHKE: CBETOBOM MUKPOCKOII, MUKPOIIPENapaThl paCTUTEIbHBIX,

YKUBOTHBIX U OaKTEPUAIBHBIX KIIETOK.

IMpakTuyeckas padora «/3ydenre MeTo10B KIECTOUYHOM OUOTOTHU
(xpomarorpadusi, anexkrpodopes, ruddepeHuanibHoe HEHTPUPYTupoBaHHUE,
IT11P)».

Tema 4. Xumu4eckasi OpraHu3alus KJICTKH

XUMHUYECKHUM COCTaB KIETKA. Makpo-, MUKPO- U YJIbTPAMUKPOIEMEHTHL. Boaa u
€€ pOJIb KaK paCTBOPUTEIIS, PEAareHTa, y4acTHe B CTPYKTYPUPOBAHUH KIIETKH,
TEIUIOPEryIsilui. MUHepalbHbIe BelllecTBa KIETKH, UX Ouonoruyeckas poib. Posib
KAaTMOHOB ¥ aHUOHOB B KJIETKE.

Oprannyeckne BeIeCTBa KIETKHU. buonornueckue nonumepsl. benku.
AMUWHOKHUCIIOTHBIN cocTaB 0enkoB. CTPYKTypbl O€IKOBOM MOJieKyJibl. [lepBruuHas
CTpyKTypa Oemnka, menTuaHas CBI3b. BropuuHas, TpeTUUHas, YETBEPTUUHAS
cTpykTyphl. Jlenarypauus. CoiictBa 6enkoB. Kinaccudukamus 6eakoB.
buonoruueckue pyHkmuu 6€IK0B. [lpuonsi.



YraeBoasl. MoHOCaxapubl, [Mcaxapubl, OJUTOCaXapu/ibl U MOJIUCAXAPUIBIL.
OOmuii maH cTpoeHus U GU3NKO-XUMHUYECKUE CBOMCTBA YTIIEBOIOB.
buonornyeckue pyHKIIMM YTII€eBOIOB.

Jlununpl. I'uppodunsHo-ruapodoOHbIe cBolicTBa. Kitaccudukarus TunuioB.
Tpurnunepunbl, Gocoauuabl, BOCKH, CTEpOUIbl. bruonorndeckue GyHKIUN
aunuoB. OOmMe cBOWCTBAa OMOIOTHYECKUX MEMOpaH — TeKy4eCTh, CHIOCOOHOCTh K
CaMO3aMbIKaHHIO, OJYITPOHULIAEMOCTb.

Hyxneunossie kucnotel. JJHK u PHK. Ctpoenne HyKJI€MHOBBIX KUCIIOT.
Hyxneorunsl. [Ipunnun kommiementapuoctu. [Ipasuno Yapradda. Ctpykrypa
JAHK — npoitHas criupans. MectoHnaxoxaeHue u ononorundeckue pynkunu JTHK.
Buasl PHK. ®yukunu PHK B kietke.

Crpoenue mosnekynsl AT®. Makposprudeckue cBsizu B MoJiekyse ATO.
buonornyeckue pynkuun AT®. BoccraHoBNIEHHBIE IEPEHOCUUKH, UX (DYHKIIMH B
KIIeTKe. /[pyeue nykieozuompugocghamor (HTD). CexBeHUpOBaHUE

JHK. Memoouwl cenomuru, mpanckpunmomuku, npomeoMuKu.

CrtpykTypHas Ouosiorusi: OMoXuMudeckrue u onopunyecKue uccaea0BaHus
COCTaBa M MPOCTPAHCTBEHHOM CTPYKTYpbI OMOMOJIeKyI. Modenuposanue
CMPYKmMypsl U QYHKYULL OUOMOIEKYL U UX Komniekcos. Komnvromepnwiii ousaiin u
opeanuyeckull cCunme3s OUOMOJEKY U UX HEeNPUPOOHBIX AHANO208.
JleMoHCTpauumn

[Toptpertst: JI. [Tomunr, [Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankinuH,

®. Conrep, C. [Ipy3unep.

[unarpammel: «Pactipenenenre XMuMAYECKUX AJIEMEHTOB B HEXKUBOU MIPUPOEY,

«Pacnpenenenre XUMUYECKUX 3JIEMEHTOB B )KUBOU MPUPOJIEN.
Tabnuibl u cxembl: «lleproguyeckas Tabiuia XMMAYECKUX HIEMEHTOB,

«CTpoeHre MOJIEKYJIbl BO/Ib», «BeliecTBa B coctaBe opranu3mMoBy, «CTpoeHue
MOJIEKYJTBI Oenkay, « CTPYKTYphI OE€IKOBOM MOJIEKYIbD», « CTpOSHHUE MOJICKYIT
yraeBoaoB», « CTpoeHHE MOJIEKYI TUTTHI0BY, « HyKIE€MHOBBIC KHCIIOTHIY,
«Ctpoenue Monekyasl ATO».

OO6opy/ioBaHKe: XUMHAYECKAsI IOCYIa U 000PYI0BaHNUE.

JlabopaTtopHasi pab6ora «O0Hapy)eHUE OEITKOB C MOMOIIBIO Ka4eCTBEHHBIX
pEaKLIH.

JlaGopaTopHas padora «lVccnenoBaHure HyKJIEHMHOBBIX KHCIIOT, BbIICICHHBIX U3
KJIETOK Pa3ITUYHBIX OPTaHU3MOB.

Tema 5. CTpoenue u GQyHKUNH KJIETKH

Tumel KIETOK: SyKapruoTHIecKas u mpokapuoTuueckas. CTpyKTypHO-
GbyHKIIMOHATIBHBIE 00pa30BaHUS KIETKH.



CtpoeHne mpoKkapuoTHIeCKoi KiIeTku. Kietounas cTeHka OakTepuid U apXei.
Oco0eHHOCTH CTpOeHUs reTepoTPOPHON U aBTOTPODHON TPOKAPUOTUUECKUX
KJIETOK. MecTo U poJib POKapHoOT B OMOIIEHO3aX.

Crpoenuie 1 PyHKIITMOHHUPOBAHUE dyKaprUOTUUECKON KieTku. [Ina3maruueckas
MeMmOpaHa (1a3maiemma). CTpyKTypa mia3maTuueckoit memOpansl. Tpancnopt
BEIIECTB Yepe3 MIa3MaTUYECKy0 MeMOpaHy: macCUBHBIN (AudPy3us,
obneruénnas quddys3us), akTUBHBIN (IEPBUYHBIA U BTOPUUHBIN aKTUBHBIN
Tpancnopt). [lonynporunaeMocts MeMOpanbl. PaboTa HaTpuii-KaamueBoro Hacoca.
OHIOIMTO3: MUHOLMTO3, (paroruTo3. Jk3o01uTo3. Kierounas crenka. Ctpykrypa u
GyHKIHMY KJIETOYHOU CTEHKH pacTeHUM, TpruOoB.

[Murorutazma. Lluto3o0ib. [{utockener. JBrxkenne nurornazMbel. OpraHouibl
KkJIeTkd. OTHOMEMOpaHHbIE OPTaHOW/IbI KJIETKH: SH0IIa3MaTUUYECKasl CETh
(BIIC), anmapat ["onb1Ku, TU30COMBI, KX CTPOECHUE U (PyHKIMH. B3anMOCBsI3b
OJIHOMEMOPAHHBIX OPraHOUIOB KJIeTKH. CTpOEHUE TPaHyIIPHOTO

petukynyma. Mexanuszm nanpasnenus 6eaxos ¢ II1C. CUHTE3 pacTBOPUMBIX
6enkoB. CUHTE3 KJIETOUHBIX MeMOpaH. [ ajkuii (arpanyysipHbIN)
SHOIIA3MAaTHUYECKUI peTukyayM. CekpeTopHas PyHKITUS anmnapara

[onpmxu. Moougurayus 6enxos 6 annapame I onvosxcu. Copmuposrka 6enkos 8
annapame I'onb0orcu. TpaHCTIOPT BEIIECTB B KJIETKE. Bakyonn pacTUTENbHBIX
kieTok. Knerounsrit cok. Typrop.

[TomyaBTOHOMHBIE OPraHOUABI KJIIETKU: MUTOXOH/IPHUH,

macTubl. [lpoucxooscoenue mumoxonopui u niacmuo. Cumobuocenes

(K.C. Mepeoickosckuii, JI. Mapeynuc). CtpoeHue u pyHKIIUU MUTOXOHAPUN U
wiactu. [lepBudHble, BTOPUUHBIE U CIOXKHBIE TUIACTUABI (POTOCUHTE3UPYIOLINX
AyKapuoT. XJIO0POMIACThI, XPOMOIIJIACTHI, JICHKOIIJIACTHI BHICIIIUX PACTEHUM.
HememOpanusie opranouisl kiietkn CTpoeHue u QyHKIIMH HEMEMOPAHHBIX
OpraHouJ10B KieTku. Pudbocomsl. IIpomescymounsie puramenmui.
MukpodunameHTsl. Akmurogvle Mukpoguiamermol. MblllIeUHbIE

KIIETKU. AKMUHOBble KOMHOHEHMbI HEMbIUUEUHbIX KiemoK. MUKpOTpyOOUKH.
Knerounslit neHTp. CTpoeHUE U IBUKEHUE KTYTUKOB U PECHUYEK.
Muxkpotpy6ouku nutomnasmel. Llentpuons. beaxku, accoyuuposannvie ¢
MUKpoguiamenmamu u Mukpompyoouxkamu. MomopHvie benxu.

SAnpo. Obonouka sapa, XpOMaTHH, KapUOIUIa3Ma, SJIPBILIIKU, UX CTPOCHHUE U
bynkuuu. AnepHsiii 0eakoBbIil MaTpukc. [IpocTpaHcTBEHHOE pacoNoXKeHUE
XpOMOCOM B UHTEp(a3zHOM siApe. Dyxpomamun u cemepoxpomamun. benaxu
XpoOMaTHHA — TUCTOHBL. JJunamuxa sioepro 060104Kku 8 mumose. Aoepnulii
Mpaucnopm.

Kinerounslie BkintoueHus. CpaBHUTENIbHAS XapAKTEPUCTUKA KIIETOK 3YKAPHOT
(pacTUTENbHOM, KUBOTHOM, TPUOHOI).



JemMoHCTpanun

[Hoptpetsl: K.C. MepexkoBckuii, JI. Mapryinuc.

Tabnuibl U cxeMbl: «CTpOCHHE 3YKapUOTHUECKOU KiIeTKu», «CTpoeHue sKUBOTHON
KIIETKN», « CTPOCHUE PACTUTENBHOMN KIETKN», «CTpOCHHE MUTOXOHIPUNY,

«Anpo», «CTpoeHne NpOKAPUOTHIECKOMN KIIETKIY.
O0opy/ioBaHKE: CBETOBOW MUKPOCKOII, MUKPOIIPENapaThl pACTUTEIbHBIX,

YKUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTepUaIbHbIX KIETOK.

JlabopaTtopHast pabora «/3yueHue CTpoeHus KJIETOK Pa3IMYHbIX OPraHU3MOBY.
IIpakTHueckasi padora «l3yyeHue CBOMCTB KJIETOUHONH MEMOpaHbBD».
JlaGopaTopHnasi padora «VccnenqoBaHue mia3MoiIn3a U Jeria3Molin3a B
PACTUTEINIbHBIX KIIETKAX).

IpakTnueckas padora «/3yyeHne NBM>)KEHUS HUTOILIA3MbI B PACTUTEIBHBIX
KJIETKaxX».

Tema 6. O0OMeH BellecTB M MPeBpPallleHUE JHEPIUMH B KJIEeTKe

AcCUMUIISALINS U TUCCUMUJIISALINS — JIBE€ CTOPOHBI MeTabom3Ma. Turbsl oOMeHa
BEIIECTB: aBTOTPO(PHBIN U TeTepOoTpOdHBIN. YUacTue KUCIOPOoia B 0OMEHHBIX
mpoliieccax. JHepreTuueckoe odbecrneueHue KieTku: npespaiieHue ATO B
OOMEHHBIX mporeccax. DepMeHTATUBHBIN XapaKTep Peakiuil KIETOYHOTO
MeTabonuzma. DepMeHThI, UX CTPOCHUE, CBOMCTBA U MEXAHU3M JICHCTBUS.
Kodepmentsl. OTnuuns GepMEHTOB OT HEOPraHMYECKUX KaTaau3aTopoB. benku-
aKTUBATOPHI U OCTKU-UHTUOUTOPHI. 3aBUCUMOCTb CKOPOCTH (PEpMEHTATUBHBIX
peaKkiuii OT pa3INYHBIX (HAKTOPOB.

[lepBUYHBINA CUHTE3 OPTaHUYECKUX BEILLIECTB B KIICTKE.

dotocuHTE3. AHOKCULEHHDBIU U OKCULEHHBIU (POMOCUHMES Y

oaxkmeputi. Ceemocobuparowue nuemMeHmol U NUSMEeHMbl PeaKYUOHHO20 YEeHMpPA.
Ponb xmopormutactoB B niporiecce porocunTeza. CBeTOBass U TEMHOBAs

dazbl. Domoovixanue, Cs., C4. u CAM-munovt pomocunmesa. IIpogyKTUBHOCTD
dboTocunTe3a. BnusHue pazanyHbix (PAaKTOPOB HA CKOPOCTh (DOTOCUHTE3A.
3HaueHne POTOCUHTESA.

XemocuHTe3. PaznooOpa3ue opraHn3MOB-XeMOCHHTETUKOB: HUTPUDUITHPYIOTITHE
OakTepuu, Keae300aKTepru, CepoOAKTEPHH, BOJOPOAHBIC OaKTepUH. 3HaUCHUE
XEMOCHHTE3a.

AHaspoOHbIe opranu3Mbl. Buasr 6poskenus. [IpomyKTel OposkeHHs 1 X
WCIIOJIb30BaHUE YEJIOBEKOM. AHA3POOHBIE MUKPOOPTAaHU3MbI KaK 0OBEKTHI
OMOTEXHOJOTUH U BO30YAUTEIHN OOJIE3HEH.

AspoOHBIE OpraHU3MbI. DTallbl JHEPTreTUUeCKOro oomMeHa. [1oAroToBUTEIbHBIM
sTan. [ mmKonmm3 — 6ECKUCIOPOTHOE PACIIETUICHHE TITFOKO3bI.

buonornueckoe OKUCIECHNUE, WU KIIETOYHOE JIbIXaHUE. POJIb MUTOXOHAPHM B
npoiieccax omoaornyeckoro okucienus. [{ukmmueckne peakmuu. OKUCITUTEIBHOE



dbochopunupoBanue. Inepeus memopannozo epaduenma npomonos. Cunme3s
ATD: paboma npomonnoii ATD-cunmaswl. [IpermytiiecTBa a3poOHOTO MTyTH
oOMeHa BellleCTB nepes] aHadPOOHBIM. DPHEKTUBHOCTh SHEPTETUUECKOTO OOMEHA.
JdeMoHCcTpaMu

Hoptpetst: JIx. [Tpuctiu, K. A. Tumupsizes, C. H. Bunorpaackuii,

B. A. DHrensrapar, I1. Murtuemn, I'. A. 3aBap3uH.

Tabmuibl 1 cxembl: «DOTOCUHTERY, «DHEPreTUIecKuil 00MeH», «brnocuHTe3

oenka», «CtpoeHune pepMeHTa», « XeMOCUHTE3Y.

Oo6opy/ioBaHKE: CBETOBOW MUKPOCKOII, 000pYI0BaHUE ISl IPUTOTOBIICHUS
MOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENApaTOB.

JlabopaTtopnasi pabora «/3yyeHue KaTaIuTHIECKON aKTUBHOCTH (EepMEHTOB (HA
pUMepe aMUJIa3bl WIIM KaTalasbl)y.

JlaGopaTopHuasi padora «/3yueHne pepMEHTAaTUBHOTO pacUICIJICHUS MEPOKCUAA
BOJIOPO/JIa B PACTUTEIIBHBIX U KUBOTHBIX KJIETKaX).

JlaGopaTopHnasi padora «CpaBHeHHE MPOIECCOB POTOCUHTE3A U XEMOCHUHTE3a».
JlabopaTtopnasi pa6ora «CpaBHEHHE MPOIIECCOB OPOKEHUSI U IBIXAHUSD.

Tema 7. HacseacrBenHass uHGoOpMaLus U peajiu3anus eé B KiIeTKe

Peakunn maTtpudHoro cunTesa. [[pyHIUIT KOMIIIEMEHTAPHOCTU B PEAKIUAX
MaTpPUYHOIO cHHTe3a. Peann3anus HacnencTBeHHOM nH(popManuu. I'eneTnueckuii
KOJ, ero cBoucTBa. Tpanckpunius — Mmatpuunbiii cunte3 PHK. [TpuHnumne:
TPAHCKPUIIUU; KOMIUIEMEHTAPHOCTh, aHTUMAPAIIIIETLHOCTb,

acuMMeTpUIHOCTh. Cospesanue mampuunvix PHK ¢ sykapuomuueckou kiemke.
Hexooupyrowue PHK.

Tpancnsuums u e€ stanbl. Yuactue TpancnopTasix PHK B OuocunTese Genka.
VYcnosus 6uocuntesa 6enka. KomupoBanue amunokuciot. Pois pubocom B
OouocuHTe3e Oenka.

Cogpemennvie npedcmasneHus 0 cmpoeruu 2eHog. Opranuzanusi reHoma y
MPOKAPUOT U IYKApPHUOT. Perymsius akTHBHOCTH T'€HOB y MpokapuoT. ['unoresa
onepoHa (®. Kako06, K. Mano). MoznexynapHvie mexaHuzmvl SKCHPECCUU 2EHO8 Y
aykapuom. Ponv xpomamuna 6 pe2ynayuu pabomel eenog. Perynsains 0OMEeHHBIX
MPOILIECCOB B KJIeTKe. KileTOUHbIN roMeocTas.

Bupycel — HeknieTounbie GopMbI )KU3HU U 0OTUTaTHBIC TTapa3uThl. CTpoeHue
IPOCTBIX U CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaroB. KuzHeHHblll YUKl
JIHK-cooeporcawux supycos, PHK-cooeparcawux supycos, bakmepuogpazos.
Obpamuas mpanckpunyus, peeepmasa, uHmezpasd.

BupycHblie 3a00eBaHus yenoBeka, >KuBoTHbIX, pactenuid. CITN/, COVID-19,
COIMAJIbHBIE M MEUIIMHCKUE TTPOOIIEMBI.



buoungopmamura: unmezpayus u ananuz ooarvuux maccugos («bigdatar)
CMPYKMYPHBIX Ouoi02udeckux oanuwix. Hanomexnonocuu 6 buonocuu u meouyune.
Ipoepammupyemvie pynkyuu 6erkos. Cnocobwvt 00cmasKu 1eKkapcms.
JdeMoHCcTpauu

[Toptpersl: H. K. Konsuos, /. Y. IBanoBckui.

Tabmuibl u cxembl: «brocunTes 0enkay, «I'eHeTrnaeckuii Koa», «Bupycem,

«bakTepuodarmy.

IIpakTnueckas padora «Co3znaHnue MOJCIIH BUPYCAy.

Tema 8. ZKuzHeHHBIH HUKJ KJICTKH

Kierounsrit 1iuki1, ero nepuoibl U perysiius. MaTepdasa u mutos. OcoOeHHOCTH
MPOILIECCOB, MTpoTeKaronux B uHTep(dasze. [lonroroBka KiIeTku K JIEICHUIO.
[IpecunteTndeckuii (MOCTMUTOTUUECKUI ), CHHTETUUECKUN U TIOCTCUHTETUUECKUI
(MpeMHUTOTUYECKUI) IEPUOIBI HHTEP(DA3BIL.

Martpuunsbii cuntes JIHK — pernmmkanus. [Hpunouns! permukanuun JIHK:
KOMIIJIEMEHTAPHOCTb, MOJIYKOHCEPBATUBHBIN CUHTE3, AHTUIIAPAIIJIEIbHOCTD.
Mexanusm perukanuu JJHK. XpoMmocomel. CtpoeHue xpomocoM. Teromepsl u
TeromMepasa. XpoOMOCOMHBIN HA0Op KIETKU — KApUOTHUIIL. [[UTIITONTHBIN U
rariouaHbIN Ha0Opbl XpoMocoM. ['oMotornuHbie XpoMOCcOMBI. [1o1oBbIE
XPOMOCOMBI.

[enenue kietkn — MuTo3. CTalui MUTO3a U MIPOUCXOIAIINE B HUX MPOLIECCHI.
Tunel Muto3a. Kapuoknnes n nutokunes. buonornyeckoe 3HayeHuE MUTO3A.
Perynsiius MUTOTHYECKOTO UK KIIeTKU. [IporpamMmMupyemMast kiieTouHas ruoesb
— aroITo3.

Krnerounoe si1po, XpoMoCOMBI, PyHKITMOHAJIbHASI TeHOMUKA. Mexanusmul
npoaughepayuu, oughgepenyuposku, cmapenus u cubenu kiemox. «lL{ughposas
KiemKkay» — ououngopmamuyeckue mooenu GyHKYUOHUPOBAHUSL KIIeMKU.
JleMoHCTpauumn

Tabauiel ¥ cxembl: « KU3HEHHBIN UK KIETKNW», «MuUT03», «CTpoeHue

xpomocomy, «Pemmkamusa JJHK».
O06opynoBaHKE: CBETOBOM MHUKPOCKOII, MUKPOIIperaparTel: «MHUTO3 B KJIeTKaxX

KOpEIIKa JTyKay.
JlaGopaTopHas padora «/3ydueHrne XpoMOCOM Ha TOTOBBIX MUKpPOIIpernapaTaxy.
JlaGopaTopHas padora «Habmonenue MuTO32a B KJIETKaX KOHYMKA KOPEIIKa JyKa
(Ha TOTOBBIX MUKpOIIpEIapaTax).

Tema 9. Ctpoenue u GyHKUMH OPraHU3MOB

buonornyeckoe paznoodpazue opranu3MoB. OTHOKIIETOUHBIE, KOJIOHUATBHBIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.



Oco0eHHOCTH CTPOCHHUSI U KUZHEACSITEIbHOCTH OJTHOKIECTOYHBIX OPTaHU3MOB.
bakrepuu, apxeu, 0THOKIETOUYHbIE TPUObI, OAHOKIETOUYHBIE BOJAOPOCIH, APYTHE
poTUcThl. KosloHnanbHbIe OpraHu3MBl.

B3anMocCBsA3p 4acTe MHOINOKJIIETOYHOTO OpraHu3Ma. TkaHH, OpraHbl U CHCTEMBI
opraHoB. Opranusm Kak euHoe 1einoe. ['omeocras.

Tkanu pactenuil. Tunel pacTUTETBHBIX TKaHEH: 00pa3oBaTenbHasi, IOKPOBHAs,
IPOBO/ISIIAs, OCHOBHAS, MeXxaHU4ecKas. OCOOCHHOCTH CTPOSHUS, PYHKIIUHA U
PACITOJIOKEHUS TKAHEN B OPraHaX PaCTCHUM.

TKaHM )KUBOTHBIX U 4eJIOBEKA. THIIBI )KUBOTHBIX TKAHEH: SIIUTEINAIBHAS,
COEIMHUTENbHAs, MblIIeuHas, HepBHasA. OCOOEHHOCTH CTPOEHUS, PYHKINN U
pAacIIOIOKEHUA TKaHEN B OpraHax KUBOTHBIX U YEJIOBEKA.

Opransl. BeretatuBHbIE U T€HEPATUBHBIE OPraHbl pacTeHU. OpraHbl U CHCTEMBI
OpPTaHOB KMBOTHBIX U 4eJNOBeKa. DYHKIIMN OPTaHOB U CUCTEM OPTaHOB.

Omnopa tena oprann3MoB. Kapkac pactenunii. CKkeneTbl OAHOKJIETOUYHBIX U
MHOT'OKJIETOYHBIX KUBOTHBIX. HapyKHbIN 1 BHYTpeHHMH ckeneT. CTpoeHue u
THUIIBI COEJUHEHUS] KOCTEN.

JIBukeHne opraHu3MoB. [[BrkeHre OJHOKIETOYHBIX OPTraHU3MOB: aMEOOUIHOE,
KI'YTUKOBOE, PECHUYHOE. J[BUKEHNE MHOTOKJIETOYHBIX PACTEHUI: TPOIIU3MBI U
HAaCTHUH. /[BM>KEHNE MHOTOKJIETOYHBIX KUBOTHBIX U YEJIOBEKA: MBILICYHAS
cuctema. Pednexc. CkeneTHble MBIIIIBI U UX padoTa.

[Intanue oprann3mos. [lornomenne Boabl, YIIEKUCIOrO ra3a i MUHEPAJIbHBIX
BEILIECTB pacTeHUsAMHU. [IuTaHne )KUBOTHBIX. BHYTpPHUIIOIOCTHOE U
BHYTPHKJIETOYHOE NHUILEBapeHue. [IntaHnrne mo3BOHOYHBIX KMBOTHBIX. OTIEIBI
MUILEBAPUTENBHOrO TpakTa. [InimesapurensHble xenesbl. [IunesapurensHas
CHUCTEMA YEJIOBEKa.

Jpixanue opranu3moB. JIpixanue pactenuil. J{prxanue »kuBoTHbIX. Huddy3us
ra3oB 4epes3 MOBEPXHOCTH KieTKU. KoxkHoe npixanue. JlpIxaTreapHasi HOBEPXHOCTD.
KabepHoe u n€royHoe apixanue. JlpixaHue NO3BOHOYHBIX JKUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE YCIIOKHEHUE CTPOCHHUSI JIETKUX O3BOHOYHBIX KUBOTHBIX.
JlpixarenbHas cucrema 4esioBeka. MexaHn3M BeHTWISILUU JETKUX Y IITUL] U
MIIeKonUTaomuX. Perymsmus npixanus. JpixarenbHble 00bEMBI.

TpaHcnopT BELIECTB y OPraHU3MOB. TpaHCIOPTHBIE CUCTEMBI PACTEHUM.
TpaHcropT BELIECTB y )KUBOTHBIX. KpoBEeHOCHAsA crucTeMa U €€ OpraHsbl.
KpoBeHocHas cuctema No3BOHOYHBIX JKUBOTHBIX U 4yenoBeka. Cepale,
KPOBEHOCHBIE COCYJIbI U KpOBb. Kpyru KpoBoOoOpaiieHns. DBOTIOLMOHHbIE
YCIIOKHEHUSI CTPOCHUSI KPOBEHOCHOM CUCTEMBI MO3BOHOYHBIX )KMBOTHBIX. PaboTa
cepaua v €€ peryJisiius.

Brinenenue y opranu3moB. Beigenenne y pacteHuii. Beigenenne y ;)KMBOTHBIX.
CoxkpatutenbHble Bakyoau. Opransl BelieaeHus. OuibTpanus, CEKpenus u



oOpaTHOE BcachlBaHUE KaK MEXaHU3MbI pabOThI OpraHoB BbiAeneHus. CBs3b
MOJIOCTH TeJIa ¢ KPOBEHOCHOM U BBIICJIIUTENIBHON cCTEMaMHU. Briienenue y
MO3BOHOYHBIX JKUBOTHBIX U yenoBeka. [louku. Ctpoenue u GyHKIIMOHUPOBAHUE
Hedpona. OOpazoBaHHE MOYH Y YeJIOBEKa.

3ammra y Opranu3MoB. 3alnTa y OJHOKIETOYHBIX OpraHu3MoB. Criopbl OakTepHii
Y LUCTHI MPOCTEUIINX. 3alUuTa Y MHOTOKJIETOYHBIX pacTeHuid. KyTukyna.
CpencrBa NaCCUBHOM M XUMUYECKOM 3aIlIUThl. OUTOHIIUIBI.

3amnmTa y MHOTOKJIETOYHBIX )KUBOTHBIX. [IOKpOBBI M UX MPOU3BOIHEIE. 3alIUTa
opranusma ot 6one3neil. UMmyHHast cuctema venoBeka. Kietounslii u
I'YMOpaJbHBI UMMYHHUTET. BpoXX1EHHBIN 1 MPpUOOPETEHHBIN crielupuIeCKuit
UMMYHHTET. Teopus KIOHAIBbHO-ceJIeKTUBHOTO MMyHutera (I1. Dpnux, O©.

M. bepuer, C. Tonerasa). BocnanurenbHbie OTBETHI OpraHu3MoB. Posib
BPOXKJIEHHOTO UMMYHUTETA B PA3BUTUH CUCTEMHBIX 3a00JI€BaHUN.
Pa3npa>xuMOoCTh M perymisauus y Opranu3MoB. Pa3ipaxuMoCTh y OTHOKJIETOYHBIX
OopraHn3MoB. Takcucel. Pa3npaxuMocTs 1 peryisanus y pacteHui. PoctoBeie
BEIIECTBA U UX 3HAYCHHUE.

HepBHas cucrema u pediekTopHast peryisiius y ;kuBoTHbIX. HepBHas cucrema u
€€ oTaeNnbl. DBOJIOLMOHHOE YCIOKHEHHE CTPOCHUSI HEPBHOUM CHUCTEMBI Y
XKUBOTHBIX. OTAEIbI TOJOBHOI'O MO3ra TO3BOHOYHBIX )KUBOTHBIX. Peduiekc u
pediiekTopHas ayra. be3ycioBHBIE U YCIOBHbBIE PE(DIICKCHI.

['ymopanbHas peryisnus U SHIOKPUHHAS CUCTEMA )KUBOTHBIX U YEIOBEKA.
JKenes3pl 3HIOKPUHHON CUCTEMBI M UX TOPMOHBI. [[efiCTBHE TOPMOHOB.
B3auMocBs3b HEPBHOM U SHIOKPUHHON cucTeM. [ umoranamo-rumnodusapHas
CUCTEMA.

JlemoHcTpanuu

IToptper: W. I1. I1aBnos.

Tabsuib! U cxeMbl: «OTHOKIETOYHBIE BOAOPOCIN», K MHOTOKIIETOYHbIE

Bojopocimy, «bakrepuny, «IIpocreimmey, «Opranbl HIBETKOBBIX PACTEHUIN,
«CucTeMbl OpraHoB IMO3BOHOYHBIX KUBOTHBIX», « BHyTpeHHEE cTpoeHue
HaceKOMbIX», « Tkanu pactenuit», «kKopHeBbie cucTeMbl», «CTpOCHHE CTEOIISY,
«CTpoeHue TUCTOBOM MIIACTUHKWY, « TKaHU )KMBOTHBIX», «CKEJIET YeIOBEKay,
«IInmeBapurtensHas cucremay, «KpoBeHoCHast cucremay, «/lpixarenpHast
cuctemay, «HepBHas cucrtemay, «Koxa», « MblleuHas cucremay,
«BblgenurenbHas cuctemMay, « JHIOKPUHHAS CUCTEMay, «CTPOCHUE MBIIILIBDY,
«MMmynuter», « Kumeuynonosoctusie», «Cxema MUTaHUSI PaCTEHUI,
«KpOBEHOCHBIE CHCTEMBI IO3BOHOYHBIX KUBOTHBIX», « CTPOECHUE TUIPHDY,
«CTtpoeHue mnaHapun», « BHyTpeHHee cTpoeHue J0KIeBOro uepss», « HepBHas
cuctema poioy, «HepBHas cuctema srymkn», « HepBHas cucrema



MMPCCMbIKAOIIUX S, «HepBHaﬂ CHUCTCMaA IITULL», <<HepBHa>1 CUCTCMa
MIJICKOITUTAIOMINX), «HCpBHaH CHUCTCMaA 4YCJIOBCKa», «Pe(i)JICKC».
O60DVI[OB8,HI/IG: CBE€TOBOU MHUKPOCKOII, MUKPOIIPCIIApAThl OAHOKJICTOYHBIX

OpraHU3MOB, MUKpOIpenapaThl TKaHEH, pAKOBUHBI MOJUTFOCKOB, KOJUIEKITUU
HACEKOMBIX, UTJIOKOXKHUX, )KUBBIC DK3EMIUISIPBl KOMHATHBIX pPacTeHUH, repobapuun
pPacTEeHU pa3HBIX OTAEIOB, BIAXKHBIC MPEMAPAThl ’KUBOTHBIX, CKEJIEThI
MO3BOHOYHBIX, KOJUIEKIIMHA OECITO3BOHOYHBIX )KMBOTHBIX, CKEJIET YEJIOBEKA,
00O0py10BaHUE JJIs1 IEMOHCTPAIIMU TOYBEHHOTO U BO3/YLTHOTO MUTAHUS PaCTEHUH,
pacuieruieHus Kpaxmalia U OeJIKOB Moj AecTBUEM (HepMEHTOB, 000pYI0BAHUE JIJIS
JIEMOHCTPAILIMH OIBITOB 10 U3MEPEHUIO KU3HEHHOM EMKOCTH JIETKUX, MEXaHHU3Ma
JbIXaTENbHBIX JBUKEHUM, MOJIEIIH TOJIOBHOTO MO3ra Pa3IMYHbIX )KUBOTHBIX.
JlaGoparopHasi pabora «/3ydeHue TKaHEN paCTEHUIN».

JlaGoparopHasi padora «/3ydyeHue TKaHEN )KUBOTHBIX).

JlaGoparopHasi pabora «/3ydeHrne OpraHoB IIBETKOBOT'O PACTECHHS».

Tema 10. PazmHokeHue M pa3BUTHE OPraHU3MOB

DopMbI pa3MHOKEHUS OPTaHU3MOB: Oecrosoe (BKII0Yasi BEreTaTUBHOE) U
noJyioBoe. Bujpl 6ecrosioro pa3MHOKEHHS: TOUKOBAHUE, CTIOPYJISIINS,
dbparmeHTanus, KIOHHPOBaHUE.

[TonmoBoe pazmuoxkenue. [lomoBbie kneTku, uinu rameTsel. Menos. Ctaauu Meio3sa.
[loBenenune xpomocom B Meno3e. KpoccuHrosep. buonornueckuii CMbIC MeH03a U
ITOJIOBOTO Iporecca. Meno3 u ero MecTo B )KU3HEHHOM LIUKJIE OPraHU3MOB.
[Ipen3aponaspiieBoe pa3BuTHe. ['ameTorenes y )KuBOTHBIX. [10710BBIE JKENE3HI.
OOpazoBaHue 1 pa3BUTHE NOJIOBBIX KiIeTOK. Criepmarorenes u ooreHe3. CTpoeHue
MOJIOBBIX KJIETOK.

Omo0TBOpEHNE U AMOPUOHATLHOE PA3BUTHE KUBOTHBIX. CTIOCOOBI
OIUTIOIOTBOPEHMS: HApPYKHOE, BHyTpeHHee. [lapTenorenes.

NuauBryanbHOE pa3BUTHE OPraHU3MOB (OHTOT€HE3). DMOPHOIIOTHS — HAyKa O
Pa3BUTHUU OPTaHU3MOB. Mopgocenes — 00Ha U3 21a8HbIX NPood.IeM IMOPUOTOCUM.
Konyenyus mopgocernos u mooenu mopgoeenesa. Cranuu >sMOpruoreHesa
YKUBOTHBIX (Ha mpumMepe Jsrymkn). J{podnenue. Tumbl

npobnenHus. /lemepmunuposanHoe u HedepmMunuposanHoe opoonenue. bracmyna,
munwl 6acmyn. OcOOEHHOCTH APOOJICHNS] MIICKOTTUTAIOIINX. 3apO/IBITIIEBbIC
JUCTKU (TacTpyisinus). 3akiiajka OpraHOB U TKaHEH U3 3apO/IbIIIEBBIX JIUCTKOB.
B3auMHoe BiMsIHUE YacTell pa3BUBAIOILETOCS 3apo/ibiiia (AMOpHOHATbHAS
WHIYKIMS). 3aKiIajiKa MIaHa CTPOCHHUS )KUBOTHOTO KaK pe3yJbTaT UEPAPXUUECKUX
B3aMMOJICUCTBUI reHOB. BiusiHue Ha SMOpUOHATBLHOE PA3BUTHE PA3TUYHBIX
(bakTOpOB OKpPY>KAIOIIEH CPEIbI.

Poct u pa3Butue xuBoTHBIX. [locTaMOproHansHbIi iepuos. [Ipsmoe u Henpsimoe
pa3Butue. PazButue ¢ Mmeramop(o3oM y 6€CriO3BOHOUHBIX U TO3BOHOYHBIX



YKUBOTHBIX. bronornyeckoe 3HayeHue NpsiMoro 1 HEMpSIMOIO Pa3BUTHS, UX
pacrpocTpaHeHue B Ipupojie. TUIbl pocta )KUBOTHBIX. PAKTOPHI PETYISLIUNA POCTA
YKUBOTHBIX U 4esioBeka. CTaJiuu MOCTIMOPUOHATILHOTO Pa3BUTHUS Y )KUBOTHBIX U
yenoseka. [leproabl oHTOrEeHe3a yenoseka. CtapeHue u CMepTh Kak
OMOJIOTMYECKUE MPOLIECCHI.

Pasmuoxenne u pazButue pactenuid. ['amerodur u cnopodur. Meiios B
YKU3HEHHOM LIUKJIE pacTteHui. OOpa3oBaHue CIop B Mpoliecce Meiio3a.
["ameTorenes y pacrenuii. Omio10TBOPEHHE U PA3BUTHE PACTUTEIBHBIX
OpraHu3MoB. J[BoitHOE OTUIOJOTBOPEHHUE Y IBETKOBBIX pacTeHuil. OOpa3oBaHue u
pa3BUTHE CEMEHU.

MexaHu3MBbl peryJIsILiii OHTOT€HE3a Y PACTEHUI U )KUBOTHBIX.

JleMoHCTpauun

[Toptpertsl: C. I'. HaBammn, X. [lIneman.

Tabauiel ¥ cxembl: «BeretaTuBHOE pa3MHOKeHUEY, « TUITBI OecoIoro
Pa3sMHOXKEHUD», «Pa3MHOXKEHNE XITaMUIOMOHAIB», «Pa3MHOKEHUE 3BIIICHBDY,
«Pa3mHoOxeHue ruapb», «Meito3y», «XpoMocoMbly, «['amerorenes», «CtpoeHue
AUIEKIIETKU U criepMaTo3ouia», « OCHOBHBIE CTaquU OHTOreHe3ay, «IIpsmoe u
HenpsMoe pa3BUTue», «Pa3Burue Maiickoro xyka», «Pazsutue capanum»,
«Pa3Butne narymkm», «/[BOMHOE OIIIONOTBOPEHHE Y IBETKOBBIX PACTEHUIY,
«CTpoeHue ceMsiH OJHOIOJIBHBIX U JBYJOJIbHBIX PACTCHUINY, <« KU3HEHHBIN UK
MOPCKOM KamycCTbI», « KU3HEHHBIN UK MXa», «  KU3HEHHBIN UK
MAarOPOTHUKA», «JKM3HEHHBIN IUKII COCHBI.

O6opy/ioBaHKE: CBETOBOW MUKPOCKOII, MUKPOTIPEapaThl sIMIIEKIETOK U

CIIEpMAaTO30HU10B, MOJICNb «I MK pa3BUTHS JIATYIIKW.

JlaGopaTopHasi pabora «/3ydeHrue CTpOCHUS MOJOBBIX KJIETOK Ha TOTOBBIX
MHKpOIpenapaTax.

IIpakTnueckas padora «BbIsIBICHHE TPU3HAKOB CXOACTBA 3apObIIIEN
MO3BOHOYHBIX JKUBOTHBIX).

JlaGoparopHasi pabora «CTpoeHHE OPraHOB Pa3MHOKEHUS BBICIIIUX PACTCHUIN.
Tema 11. 'eHeTHKa — HAyKAa 0 HACJIEACTBEHHOCTH U U3MEHYUBOCTH
OPraHNu3MoB

Hcropust cTaHOBNIEHUS U Pa3BUTHS TEHETUKH Kak Hayku. PadoTsl I'. Mennens,

I'. ne ®puza, T. Moprana. Ponp 0TeueCTBEHHBIX YUEHBIX B Pa3BUTUN I'€HETUKH.
Pa6otsr H. K. KonbrioBa, H. Y. Basunosa, A. H. benosepckoro, I'.

. Kapneuenxo, 10. A. ®ununuenko, H. B. Tumodeena-PecoBckoro.

OCHOBHBIEC T€HETUYECKUE MMOHITUS U CUMBOJIBL. [ OMOJIOTHYHBIE XPOMOCOMBI,
aJuieNbHbIC T€HbI, aJIbTepHATUBHBIC TPU3HAKHU, JOMUHAHTHBIA U PELICCCUBHBIN
IIPU3HAK, TOMO3UT0Ta, Te€TePO3UT0Ta, YUCTAs TUHUS, THOPHUIABI, TCHOTHUII, (DEHOTHII.



OCHOBHBIE METOJIbI TEHETUKH: TUOPHUIOTIOTUICCKUH, ITUTOIOTUUECKHM,
MOJICKYJISIPHO-T€HETUYECKHIA.

JdeMoHCTpauU

[Toptpetsl: I'. Menaens, I'. ne ®pus, T. Mopran, H. K. Konsios, H. 1. BaBuiios,
A. H. benozepckutii, I'. JI. Kapneuenko, 0. A. ®unumnaenko, H. B. Tumodees-
PecoBckuii.

Tabyuibl 1 cxeMbl: «MeTo bl TeHETUKIY, «CXEMBbI CKPEIIIUBAHUS.

JlabopaTtopHnasi padora «Jlpo3oduna Kak 00BEKT TCHETHUYCCKUX UCCIEIOBAHMIN.
Tema 12. 3aK0OHOMEpPHOCTH HACTEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. [lepBpiii 3aKkoH MeHens — 3aKOH eIuHOo00pa3us
ruOpu10B nepBoro nokosjeHus. [lpasuno qomuurnpoBanus. Bropoit 3akoH
MeHnens — 3aK0H paclleruieHus MPU3HAKoB. L{uTomornueckrne 0CHOBBI
MOHOTMOPHIHOTO CKpelBaHud. [ unore3a 4ucToThl raMer.

AHanmsupyroniee ckpemuBanne. [[poMexyTouHbINA XapakTep HACIECIOBAHMUS.
Pacuierienre npu3HaKOB MPU HETIOJIHOM JOMUHUPOBAHHH.

JurubpunHoe ckpermmbanue. Tpetuil 3akoH MeHens — 3aKOH HE3aBUCHMOT0
HacJIeJOBaHMsI MPU3HAKOB. L{uTonornueckre 0CHOBBI AUTHOPUIHOTO
CKpEILBaHUS.

CuemieHHoe HacieaoBaHue npusHakoB. Padbotel T. Moprana. CuerieHHoe
HACJIEJOBAaHNUE I'€HOB, HAPYIIEHNE CLEIUICHUS MEXKy TeHaMU. XPOMOCOMHAs
TEOPUS HACIECCTBEHHOCTH.

['eneTuka nosia. XpoMOCOMHBIN MEXAHU3M ONPENEIICHUS N0JIa. AYTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. | OMOTramMeTHbIN U reTeporameTHsii noJl. I'enernueckas
CTPYKTYpa IIOJIOBBIX XpOMOCOM. HacnenoBanue pu3HaKkoB, CLEIUIEHHBIX C ITOJIOM.
I'eHoTun kak uenoctHas cucremMa. [imeroTponus — MHOKECTBEHHOE JECUCTBUE
reHa. MHOKECTBEHHBIN aJUTeNIn3M. B3auMo1eiicTBrE HeallJIEIbHBIX T€HOB.
KommniementapHocts. Onucras. [lomumepus.

['eHeTMYECKMIT KOHTPOJIb PA3BUTHUS PACTEHUI, dKUBOTHBIX U YEJIOBEKA, & TAKKE
(U3HOTOrMYECKHUX MPOLIECCOB, MOBEAEHUS U KOTHUTUBHBIX (DYHKIIMA.
['eHeTnyeckne MeXaHU3Mbl CHMOMOTE€HE3a, MEXaHU3MbI B3aUMOICHCTBUS «XO3IUH
— Mapa3uT» U «XO03IUH — MUKPOOHOM». ['eHeTHuecKre aclieKThl KOHTPOJISI U
U3MEHEHUS HACJIeJICTBEHHON HH(POPMAIIUHU B MOKOJICHUSIX KJIETOK U OPTraHU3MOB.
JlemoHcTpanuu

IToprpetsl: I'. Mennens, T. Mopras.

Tabuuib! u cxembl: «llepBrlif 1 BTOpoii 3akoHbl MeHaens», « Tpetnii 3akoH

Menpens», « AHaIU3UpPYIOIIEe CKpEIIMBaHue», «HemoHoe TOMUHUPOBAHUE,
«CriernieHHOE Hacle0BaHUE MPU3HAKOB Y Ip030¢uibl», «[ eHeTrka moay,
«Kapuotumn yenosekay, «Kapuotun npo3oduisi», «Kapuotumn nTuiisn,
«MHOXECTBEHHBIN allJIeIu3M», «B3auMo1eiicTBUE T€HOBY.



O6opyaoBaHue: MOAETH AJIsl AEMOHCTPALMU 3aKOHOB €IMHO00pa3usi THOPUIIOB

MIEPBOTO MOKOJICHUS U PACIICTUIEHUS IPU3HAKOB, MOJIEIb ISl JEMOHCTpaluu
3aKOHA HE3aBHUCUMOTO HACIEAOBAaHUS NPU3HAKOB, MOJAEINb I JEMOHCTPALUH
CUEIJIEHHOT'O HACJIEIOBAHUS TPU3HAKOB, CBETOBOM MUKPOCKOII, MUKpOIIpenapar:
«dpozodunar.

IIpakTuyeckas padora «l3yuenue pe3yabTaToB MOHOTHOPUAHOTO CKPEIIMBAHUS
y Ip030hUITBD».

IIpakTnyeckas padora «/3ydyeHue pe3yapTaToB JUTHOPUIHOTO CKPEILIMBAHUS Y
JPO30(UITBI.

Tema 13. 3aK0OHOMEPHOCTH U3MEHYHUBOCTH

B3aumopeiicTBue reHotumna u cpeasl npu GopMUpoOBaHUM (peHOTHIA.
N3meHunBOCTh IpU3HAKOB. KaueCTBEHHBIE M KOJIMYECTBEHHBIE IPU3HAKU. Buapl
M3MEHYMBOCTH: HEHACJIEACTBEHHAS U HACJIEACTBEHHAS.

MonundukannonHas u3MeHYHBOCTb. POk cpeibl B hopMHpOBaHUN
MOAM(PUKALMOHHON n3MeHunBocTH. HopMa peakuuu npusHaka. BapuanuoHHbii
psn u Bapuaronnas kpusas (B. Moranncen). CoiicTBa Mou(pUKAIIMOHHOM
U3MEHYUBOCTH.

['eHoTunIMueckass U3MEHYMBOCTh. CBOMCTBAa F€EHOTHUIIMYECKOW N3MEHYUBOCTH.
Buibl reHOTUIMYECKON N3MEHYMBOCTU: KOMOMHATUBHAS, MyTallMOHHASI.
KomOunaTuBHas n”3MEHYMBOCTh. Meii03 U MOJIOBOM MPOIIECC — OCHOBA
KOMOMHATUBHON U3MEHUMBOCTU. POJIb KOMOMHATUBHOM U3MEHYMBOCTH B CO3aHUU
T€HETHYECKOr0 pa3HOOOpa3us B peesax 0JJHOro BUa.

MyTanmoHHass U3MEHUYUBOCTb. BUIbI MyTaliuii: FT€HHBIE, XPOMOCOMHBIE,
reHoMHbIe. CIIOHTaHHBIE U NHIYLIMPOBAaHHbBIE MyTalMU. SInepHbIE U
qUTOIUIa3MaTH4Yeckue Myranui. ComaTU4eCKUE U MOJ0Bble MyTauuu. IIpuanHbI
BO3HUKHOBEHUS MyTaluil. MyTareHsl U UX BIMSHUE HA OPTAHU3MBI.
3aKOHOMEPHOCTH MYTalHOHHOTO Mponecca. 3aKOH TOMOJIOTUYECKUX PAJIOB B
HacienctBeHHoU n3menunBocT (H.U. BaBuios). BHesinepHas u3sMeHYMBOCTb U
HACJIEACTBEHHOCT.

OnueeHemura u dNUSEHOMUKA, POJIb INUSEHEMUYECKUX PaKmopo8 8 Hacle008aHUU
U USMEHYUBOCMU (DEHOMUNUYECKUX NPUSHAKOS ) OPSAHUIMOS.

JlemoHcTpanuu

[Toptpetst: I'. ne ®pus, B. Moranncen, H. U. BaBuiios.

Tabauiel ¥ cxembl: «Buasl uaMeHUnBOCTHY, «MoauduKalmoHHas

W3MEHYUBOCTLY», « KOMOMHATHBHAs N3MEHYHUBOCTEY», « MeHo3»,
«OnnonoTBopenuey, «I eHeTndeckre 3a001eBaHus YeaoBeKay, « BUaIbl MyTaluii».
OO06opynoBaHue: )KUBBIE U TepOapHbIe YK3EMILIIPbl KOMHATHBIX PACTCHUM,

pucyHku (dpotorpadum) >KUBOTHBIX C PA3TUYHBIMUA BHIAMU U3MEHYUBOCTH.



JlabopaTtopHnasi pa6ora «lcciaenoBanne 3akOHOMEPHOCTEH MOAU(PUKAITMOHHON
M3MEHUYMBOCTU. [locTpoeHrE BapHallMOHHOTO psA/ia U BApUAITMOHHON KPUBOII».
IIpakTueckas padora «Myrtamnuu y 1po30duiibl (Ha TOTOBBIX
MHUKpOTIpenaparax).

Tema 14. I'eHeTHKA YeJI0BeKa

Kapuorumn uenoseka. MexayHapoaHas nporpaMma UcClieIOBaHus TeHOMa
yenoBeKa. MeToabpl U3yYEHHs] TEHETUKH YEJIOBEKA: TEHEAIIOTUYECKHU,
OJIN3HELIOBBIN, IUTOTEHETUYECKUHN, TOMYJISIIIMOHHO-CTATUCTUYECKUH,
MOJIEKYJISIpHO-TeHEeTUYECKU. COBPEMEHHOE OTpe/ieICHUE TeHOTUIA:
MTOJJTHOT€HOMHOE CEKBEHHPOBAHUE, TCHOTUITMPOBAHUE, B TOM YHCJIE C TIOMOILBIO
[1IIP-ananu3a. HacnencTBenHsle 3a00ieBaHus denoBeka. [ eHHbIe 1 XpOMOCOMHBIEC
0oJie3HU YenoBeka. bosie3Hu ¢ HacneCTBEHHOM Mpeapacioa0KeHHOCTHIO.
3Ha4YCHUE MEIUIIMHCKOM T'€HETUKH B MPEIOTBPAIIEHUN U JICYEHUN T€HETUYECKUX
3a00JeBaHUH YesioBeKa. MeIMKO-TeHEeTUYEeCKOe KOHCYIbTHpOoBaHue. CTBOJIOBbIE
KJIETKH. [[oHATHE «TE€HETHYECKOrOo rpy3a». ITUUECKHUE aCIIEKThl UCCIICIOBAHUM B
00J1acTH peaKTUPOBAHUS T€HOMA 1 CTBOJIOBBIX KJIETOK.

['eneTnyeckue hakTOphl MOBBIIIICHHON YYBCTBUTEIBHOCTH YeIOBEKa K
(bU3NIECKOMY U XUMHUUECKOMY 3arps3HEHUIO0 OKpYXKaroIiei cpeabl. I eHeTnyeckas
MPEIPACTIOIOKEHHOCTD YETIOBEKA K MATOJIOTUSIM.

JleMoHCTpauumn

Tabauiel u cxembl: «KapuoTtun denoBeka», «MeTo1bl U3yUeHUs] TEHETUKU

yesjoBekay, «I'eHeTnueckue 3a001€BaHUs YEIIOBEKay.

IIpakTnueckas padora «CocTaBiieHUE U aHATIU3 POAOCIOBHOW.

Tema 15. Cenekunsi OpraHu3MoB

JoMecTuKanus U ceeKIus. 3apoKICHUE CEJIEKIIMHU U TOMeCTUKalnu. Yuenue H.
WM. BaBuiiosa o LleHTpax mpouCXoXIeHUS U MHOTO0Opasusl KyJIbTYPHBIX
pacteHuid. Poiib cenekiuu B CO3IaHUU COPTOB PACTEHUN U TTOPOJT ) KUBOTHBIX.
Copr, nopoaa, mraMm. 3aKOH TOMOJIOTUYECKUX PSIOB B HACIEACTBEHHOM
n3menunBoctu H. Y. BaBuiioBa, ero 3HaueHue 1Ji CEJIEKIIMOHHON PaboTHhI.
MeTop! cenekIMoHHOM paboThl. MIcKkycCcTBEHHBIN OTOOP: MacCOBBIN U
WHUBUTyJIbHBIN. JTallbl KOMOMHAIIMOHHON celekiuu. VcnbiTanue
MIPOU3BOAMUTENEH TTO TOTOMCTBY. OTOOP MO TEHOTHUITY C TIOMOIIBIO OIICHKU
dbeHoTuna MOTOMCTBA U OTOOP MO TEHOTHUITY ¢ moMoIbio aHanu3a JJHK.

W ckycCTBEHHBIM MyTareHe3 Kak MeTo] CEJIEKIIMOHHOM pa0oThl. PaananmoHHbIi u
XUMHUUYECKUN MyTareHe3 Kak MCTOYHUK MYTallMil y KyJbTYPHBIX pOopM
opranu3moB. Mcrnoib30BaHWE T€HOMHOTO PEIAKTUPOBAHUS M1 METOJIOB
pexomOuHaHTHBIX JIHK /11 momy4ueHns ucxoIHOTO MaTepuaa Jijisl CEeKIUH.
[Tomyuenue nonuruion10B. BHyTpuBraoBas rubpuan3zanus. bianskopoacTBeHHOE
CKpeniuBaHue, Wi HHOpUAUHT. HepoicTBeHHOE CKpenuBaHue, Wik ayTOPUIUHT.



['eTeposuc u ero npuunHel. Micnonas3oBanue rerepo3uca B cesnekiuun. OTnanéHHas
rubpuauzanus. [Ipeononenue 6ecrioanst MEXXBUAOBBIX THOPUAOB. [JocTkeHMs
CEJIEKLINYU PACTCHUMN U KUBOTHBIX. « 3€1E€HAS PEBOIOYUSLY.

CoxpaHeHre 1 U3y4YECHUE TEHETUYECKUX PECYPCOB KYJIBTYPHBIX PACTEHUHN U UX
TUKUX POJIMYEH sl CO3JaHusI HOBBIX COPTOB M THOPUAOB CEIbCKOXO03SHCTBEHHBIX
KYJbTYp. M3yuenue, coxpanenue u ynpasienue 2eHemuiecKuMu pecypcamu
CeNbCKOXO3AUCMEEHHBIX U NPOMbBICIIOBbIX HCUBOMHBIX 8 YETIAX YIYUULeHUS
Cyuecmeyomux u coO30anusi Ho8blx nopoo, TUHUL U KPOCCO8, 8 MOM YUCTe C
NpUMeHeHUeM COBPEMEHHBIX Memo008 HAYUHbIX UCCIe008aHUL, NepedosblX Uoel U
NepCneKmuBHbIX MexXHOI02UL.

JleMmoHcTpanuu

[optpersl: H. W. BaBunos, 1. B. Muuypums, I'. /1. Kapnieuenko, I1.

I1. JIykssinenko, b. JI. Acraypos, H. bopnoyr, /1. K. benses.

Tabsuibl U cxeMbl: «LIeHTpbl TPOUCXOKIEHUS U MHOTO00pa3Hsl KyJIbTYPHBIX
pacTeHu», «3aKOH FOMOJIOTUYECKUX PSAJOB B HACIEICTBEHHON U3MEHYUBOCTI,
«Metonpl cenexkuumny, «OTnanéunas rudpuauzanus», «MyTrareHesy.
JlabopaTopHnasi padora «/3yueHne cCOPTOB KyJbTYPHBIX PACTEHUI U IOPO]
JIOMAIIHUX KUBOTHBIX).

JlaGoparopHasi pabora «/3ydeHrne METOAOB CEICKIIUN PACTEHUIN.
IIpakTnueckas padora «lIpuBnBka pacTteHUN».

IKeKypcust «OCHOBHBIE METOBI U IOCTUKEHHUSI CENEKIIMY PACTEHUMN U KUBOTHBIX
(Ha CeJIEKIIMOHHYIO CTaHIINIO, INIEMEHHYIO (pepMy, COPTOMCTBITATEIbHBIN YYaCTOK,
B TEIUTMYHOE XO35HUCTBO, B JIAOOPATOPHIO arpPOYHUBEPCUTETA UM HAYYHOTO
HEHTPA)».

Tema 16. BuorexHoI0rus U CHHTETHYECKasi OMOJIOTHS

OOBEKTHI, UCTIONB3YEMbIE B OMOTEXHOJIOTUH, — KJIETOYHBIE U TKAHEBBIE KYJIbTYPHI,
MUKpPOOPTaHU3MBbI, UX XapakTepUCTHKA. TpaaulnoHHas OMOTEXHOJIOTHS:
xJie00onevYeHue, MoayyYeHue KUCIOMOJIOUHBIX MPOAYKTOB, BUHOJENHE.
Mukpobuonornyeckuii cuaTe3. OOBEKTbl MUKPOOHOJIOTUYECKUX TEXHOJIOTUH.
[TpousBoacTBO O€IKa, aMUHOKUCIIOT U BUTAMHHOB.

Co3zniaHre TeXHOJOTUI ¥ MHCTPYMEHTOB LIEJIEHAIIPABICHHOTO U3MEHEHHUS U
KOHCTPYMPOBAHHUsI TEHOMOB C LIEJIbIO ITOJYYEHHs] OPTaHU3MOB U UX KOMIIOHEHTOB,
COJIEp KaIINX HE BCTPEUAIOIINECS B IPUPOIe OMOCUHTETHUECKUE MTYTH.
Kiterounas nnxxenepust. MeToapl KyJIbTYphl KJIETOK U TKAHEW PACTEHHUN U
#UBOTHBIX. Kpnobanku. Comatuyeckas ruOpun3aius 1 COMaTUYECKHMA
sMOpuorenes. Mcrnoap30BaHue ranjioni0B B CEICKIIUK pacTeHul. [lonyuenue
MOHOKNIOHANbHBIX anmumei. Fcnonb3oeanue MOHOKIOHANbHBIX U NOAUKAOHAIbHBIX
anmumern 6 meouyure. VICKyCCTBEHHOE OIIOI0TBOpeHUE. PekoHCTpyKIMs
AMUEKIETOK U KIIOHUPOBAHUE )KUBOTHBIX. METOI TpaHCIUIaHTALIUK SIEP



KIIETOK. Texnono2uu 0300posieHus, Kyabmusuposanus u MUKPOKIOHALIbHO20
DA3MHONCEHUSL CEIbCKOXO3AUCMBEHHBIX KYIbMYP.

XpoMOCOMHas ¥ TreHHasi uHxKeHepus. ICKyCCTBEHHBI CUHTE3 I€Ha U
koHcTpyupoBanue pekomouHaHTHbIX JTHK. Cozoanue mpanceennvix opeanuszmos.
JlocTrkeHus U epCleKTUBBl XPOMOCOMHOM Y TEHHOW HHKEHEPHH.
DKOJIOTUYECKHE U 3TUYECKUE MTPOOJIEMBI T€HHON MHXKEHEPUU.

Menununckue 6norexnonorun. [loctrenomuas nudponas menuuumna. [11P-
JTUarHoCTHKa. MeTaboIOMHBIN aHaJIN3, TEHOIICHTPUYECKUI aHAJIN3 MPOTeoMa
YEJIOBEKA JIJIs1 OLEHKU COCTOSIHUS €ro 340pOBbs. MCIIoIb30BaHNE CTBOJIOBBIX
kieTok. TapreTHas Tepanus paka. 3D-OnonHxeHepus i pa3paboTKu
(GyHIaMEHTaJIbHBIX OCHOB MEJUIIMHCKUX TEXHOJIOTH, CO3/1aHNUs KOMILJIEKCHBIX
TKaHEW COYETaHWEM TEXHOJIOTUM TPEXMEPHOTO OMonpuHTUHTa U ckaddonaunra
JUTSL peLIeHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIUIIVHBI.

Co3nanue BEKTOPHBIX BaKIMH C 11€JIbI0 00ecTieueHUsI KOMOMHUPOBAHHOM 3aIlUThHI
ot Bo3Oyauteneit OPBU, ycraHoBieHHE MOJIEKYISIPHBIX MEXaHU3MOB
¢ynkuonuposanus PHK-conepxkamumx BupycoB, BBI3BIBAIOLIUX 0CO0O OMaCHbBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JemoHcTpanuu

Tabsuib! u cxembl: «Vcnosib30BaHME MUKPOOPTAHU3MOB B TPOMBIIIUIEHHOM

MPOU3BOACTBEY, «KiieTouHas nHKeHepUs», «I eHHast HHKEHEePUs».
JlaGopaTopHasi padora «/3yueHne 00bEKTOB OMOTEXHOIOTUM.
IIpakTnueckas padora «llosyyeHrne MOJOYHOKHUCIBIX TPOLYKTOBY.
IKcKypcust «bUOTEXHOJIOTHS — BaXKHEUIIIasl TPOM3BOIUTENIbHAS CUla
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE TTPOU3BOJICTBO).



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 BHUOJIOI'MN HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUA

Cornmacno ®I'OC COO, ycranaBiauBaroTcs TpeOOBaHUA K peE3ysibTaTam
OCBOCHMSI  OOy4YarOIIMMUCS MporpaMM  cpefaHero  obmero  oOpa3oBaHUS:
JUYHOCTHBIM, METANIPEAMETHBIM U MPEIMETHBIM.

[InaHupyemMble JUYHOCTHBIE M METAMPEIMETHBIC PE3YJIbTAaThl OCBOCHUS
nporpammel o Ouonoruu Ha ypoBHe COO mnpencTaBieHbl B COOTBETCTBUHU C
conepxkarenbHbiM paznenom OOIT OO0 (mpuka3 Munnpocsemienuss Poccun ot
18.05.2023 r. Ne 371) ¢ yuerom uzmeHeHuid, BHOcuMbIx PI'OC COO (mpukas
Munnpocsemenust Poccun ot 12.08.2022 r. Ne 732, B neiicTByIOIIEN peAaKiim).

JIMYHOCTHBIE PE3YJIBTATbHI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K Pe3yJIbTaTaM OCBOCHUS
00y4aromMuMHCs MPOTPaMM CpeIHETO 00111eT0 00pa30BaHuUs: JIUUYHOCTHEIE,
METaNnpeIMETHBIC U MPEIMETHBIE.

B cTpyKType TUYHOCTHBIX pe3yJIbTaTOB OCBOCHUS MTPOTPAMMBbI [10 OMOJIOTHU
BBIJICJICHBI CJICIYIOIINE COCTABIISIONINE: OCO3HAHUE 00YUYaIOIUMUCS POCCUUCKOM
IPaXKIaHCKON UAEHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbHOCTH
Y CaMOOIIPEJICIICHUIO, Haluyue Momusayuu K 0Oy4eHHUIO
OUMOJIOTHH, YeleHanpasieHHoe pa3sumue BHYTPEHHUX YOSXKIEHUN JTUYHOCTH Ha
OCHOBE KJIFOUEBBIX IICHHOCTEN U UCTOPUUECKUX TPAJAUIUN pa3BUTHUS
OMOJIOTMYECKOTO 3HAHUSI, 20MOBHOCMb U CNOCOOHOCMb 00YUAIOIITUXCS
PYKOBOJICTBOBAThLCS B CBOEH J€SATEILHOCTH IIEHHOCTHO-CMBICIIOBBIMU
YCTaHOBKaMH, MPUCYITUMH CUCTEME OMOJIOTUYECKOTO 00pa30BaHUs, HAIUYUe
npPasoCco3HaAHUs FKOJIOTUIECKON KYJIbTYPbl, CHOCOOHOCMU CMA8UMb TIETN U
CTPOUTH )KU3HEHHBIC TJIAHBI.

JIM4HOCTHBIE pe3yabTaThl OCBOEHUS MTPOTPAMMBI 110 OMOJIOTUN JJOCTUTAIOTCS
B €JIMHCTBE Y4€OHOU U BOCHUTATEILHOMN AEATEIbHOCTA B COOTBETCTBUH C
TPAIUIIUOHHBIMUA POCCUUCKUMHU COLUOKYJIBTYPHBIMU, HUCTOPUUYECKUMH U TYXOBHO-
HPABCTBEHHBIMU LIECHHOCTSIMU, IPUHATHIMU B OOIIIECTBE MpaBUIaMU U HOPMaMHU
MOBEJICHUS M CIOCOOCTBYIOT MPOIECCaM CaMOIIO3HAHUSI, CAMOBOCITUTAHUS U
caMOpPa3BUTHS, PA3BUTUS BHYTPEHHEN MO3UIIMU JIUYHOCTH, MIATPUOTU3MA U
YBa)KECHUS K 3aKOHY U IIPABOIOPSAKY, YEJIIOBEKY TPy/la U CTaplIEMy OKOJIEHUIO,
B3aMMHOTO YBKEHHS, OEPEKHOTO OTHOIICHUSI K KYJIbTYPHOMY HACJIEAHUIO U
TpaAUIKSAM MHOTOHAITMOHAIBHOTO Hapoaa Poccuiickon denepanuu, Npupoae u
OKPYKAIOIIEN CpELE.

JIngHOCTHBIE pe3yJIbTaThl OCBOCHUS yueOHOro npeameTa «buonorus
JIOJKHBI OTpaXkaTh TOTOBHOCTh M CIIOCOOHOCTh 00YUYarOIIUXCSl PYKOBOACTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEH MO3UIIMEH TUIHOCTH, CUCTEMOU IIEHHOCTHBIX



OpHEHTAIN, TO3UTUBHBIX BHYTPEHHUX YOCKICHHI, COOTBETCTBYIOITIX
TPaJAUIIMOHHBIM [IEHHOCTSIM POCCUUCKOTO 00IIECTBA, PACIIUPEHHE KU3HEHHOTO
OMBITA U OIBITA AEATEILHOCTU B IPOLECCE peaan3allii OCHOBHBIX HANPaBJICHUN
BOCIIUTATENBHON NESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpa:KkaIaHCKOT0 BOCIIUTAHUS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKOHN TO3UITUU O0YJAIOIIETOCS KaK aKTHBHOTO
Y OTBETCTBEHHOI'O YJIEHA POCCUIICKOTO OOIIECTBA;

OCO3HAHHWE CBOMX KOHCTUTYITMOHHBIX MPAB M 00S3aHHOCTEH, YBOXKCHHE
3aKOHA U MPaBOIOPSAIKA;

TOTOBHOCTbh K COBMECTHOM TBOPYECKOM AEATEIBHOCTHU MPU CO3/IaHUU
y4eOHBIX MPOEKTOB, PEIICHNN yU4eOHBIX U TTO3HABATEINIbHBIX 3a/1a4, BBITIOJIHEHUN
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH ONPEEATh COOCTBEHHYIO MO3UIIUIO 110 OTHOIIEHHIO K
SBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSITH €€;

YMEHHE YYUTHIBATH B CBOUX JCHCTBUSIX HEOOXOAMMOCTh KOHCTPYKTUBHOIO
B3aMMOJICUCTBHUS JIFOJICH C pa3HBIMU YOEKIECHUSIMHU, KYJIbTYPHBIMHU IIEHHOCTSIMH U
COIIMAIbHBIM MOJIOKEHHEM;

TOTOBHOCTh K COTPY/IHUYECTBY B IIPOLIECCE COBMECTHOT'O BBITIOJIHEHUS
y4eOHBIX, TO3HABATEILHBIX M UCCIIEA0BATEIBCKUX 3a7a4, YBAKUTEIHHOTO
OTHOILICHHS] K MHEHUIO OTIMOHEHTOB MPU 00CYXICHUU CITIOPHBIX BOIIPOCOB
OMOJIOTUYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTAPHON U BOJIOHTEPCKOM JEATEIBHOCTH;

2) NaTPHOTHYECKOT0 BOCITUTAHUSI:

c(hOpMHUPOBAHHOCTHh POCCUUCKOMN TPaKIaHCKON UACHTUYHOCTH,
MaTpUOTU3Ma, YBAXKEHUS K CBOEMY HapO1y, YyBCTBA OTBETCTBEHHOCTH IEPE]T
PonunoM, ropaocty 3a cBOM Kpaii, CBOXO PoauHy, CBOM S3bIK U KYJIBTYPY,
MPOIILIOE U HACTOSIIEe MHOTOHAIIMOHATILHOTO Hapoaa Poccuu;

IIEHHOCTHOE OTHOIIEHUE K MPUPOTHOMY HACJICAUIO U MaMsTHUKaM
MPUPOJIbI, JOCTHXKEHUSIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX,
Tpyne,

CIIOCOOHOCTH OIICHHUBATh BKJIAJ] POCCUHUCKUX YUEHBIX B CTAHOBJICHUE U
pa3BUTHE OMOJIOTHH, TOHUMAaHUSI 3HAYCHHS] OMOJIOTHHU B TTIO3HAHUU 3aKOHOB
MPUPOJIBI, B )KU3HU YEIOBEKA U COBPEMEHHOTO 00IIeCTBa;

ujenHas yoex1€HHOCTh, TOTOBHOCTh K CITYKEHUIO U 3anuTe OTeuecTna,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

OCO3HAaHUE IYXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHMS;



CIIOCOOHOCTH OLICHUBATh CUTYAIIUIO U MPUHUMATh OCO3HAHHbBIC PEIICHUS,
OPUEHTHUPYSCHh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO OYyAYIIEro;

OTBETCTBEHHOE OTHOIICHHE K CBOMM POIUTEIISM, CO3/IaHUI0 CEMbH Ha
OCHOBE OCO3HAHHOTO MPUHATHS IEHHOCTEN CEMENHOW KU3HU B COOTBETCTBUU C
TpaguuusaMu HapooB Poccuu;

4) 3¢TeTHYeCKOr0 BOCTIMTAHMS:

ACTETUYECKOE OTHOILIEHUE K MUPY, BKIIOUAsl 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOIICHUH;
MOHMMAaHUE YMOIIMOHATILHOTO BO3/IEHCTBUS KUBOU MIPUPOIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPAKEHHIO B Pa3HBIX BUIaX UCKYCCTBA, CTPEMIICHUE
MPOSIBIIATH KAYECTBA TBOPUECKOM JIMYHOCTH;

5) puzuveckoro BocmuTaHusi, GOPMUPOBAHUS KYJIbTYPbI 310POBbSI
IMOIMOHAJILHOTO 0JIarONOJIyYns:

MMOHMMAaHUE U peain3aliusl 3J0pOBOro 1 0€30MacHOro 0opas3a KU3HU
(310pOBOE MHUTAHKE, COOJIIOICHNE TUTHEHUYECKUX MPABUI U HOPM,
cOalaHCUPOBAHHBIN PEXKUM 3aHATHM U OT/AbIXA, peryisipHas puznueckas
aKTUBHOCTD), OEPEKHOTO, OTBETCTBEHHOTO U KOMIIETEHTHOT'O OTHOIIICHHUS K
COOCTBEHHOMY (PM3UUECKOMY U NICUXUYECKOMY 3/10POBBIO;

MMOHWMAaHUE IIEHHOCTH MPaBWJI UHANBUYAIHHOTO U KOJIJIEKTUBHOTO
0€30MacHOro MOBEACHHUS B CUTYAIUSAX, YTPOKAOUIUX 3/I0POBBIO U KU3HU JIIOJICH;
OCO3HAHUE MOCIEICTBUN U HEMPUATHUS BPEIHBIX TPUBBIYEK (YIOTPEOICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

6) TPy10BOT0 BOCTIMTAHUSI:

TOTOBHOCTH K TPY/y, OCO3HAHKE IIEHHOCTH MacTepCTBa, TPY10JII00HE;
TOTOBHOCTb K AKTUBHOU JEATEIBHOCTH TEXHOJIOTUYECKON U COLIMATIbHOU
HaIpPaBJICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATh, TIJIAHUPOBATH U CAMOCTOSATEIILHO
BBITIOJTHSTH TaKyIO JEATEIbHOCTD;

HMHTEPEC K pa3audHbIM chepaM npodhecCuoHaNbHOM AesITEIbHOCTH, YMEHUE
COBEpIIIaTh OCO3HAHHBIN BHIOOP OyyIiel npodeccuu U peain30BbIBAThH
COOCTBEHHBIC KU3HCHHBIC TIIAHbI;

TOTOBHOCTH ¥ CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOpa30BaHUIO Ha
MPOTSIKCHUN BCEU KU3HH;

7) 3K0JIOrH4eCKOr0 BOCIIUTAHUSI:

AKOJIOTMYECKH 11€J1eC000pa3HOe OTHOIICHHUE K MTPUPOJIC KaK UCTOUYHUKY

JKU3HU Ha 3eMJjie, OCHOBE €€ CYIICCTBOBAHMUS;



MOBBILIECHUE YPOBHS HKOJIOTMUYECKOI KYJIbTYphl: MPUOOPETEHUE OTbITA
MJIAHUPOBAHUSI IOCTYIIKOB U OLICHKU UX BO3MOXKHBIX MOCIEACTBUM IS
OKpPYXaIOIlEl Cpeibl;

OCO3HaHME riI00aJbHOTO XapaKTepa FIKOJIOTHYECKUX MPoOJieM U MyTel ux
peleHus;

CIIOCOOHOCTB MCHOJIB30BATh MPUOOPETAEMBIE PU N3YUEHUU OHOJIOTUN
3HAHUS U YMEHUS NIPU PEIICHUH MPoOIIeM, CBSI3aHHBIX C palliOHATBHBIM
MPUPOJIOTIOIB30BaHUEM (COOJIIOICHNE TPABUII IOBEICHUS B PUPOJIE,
HaIlpaBJICHHBIX HA COXPAHEHUE PABHOBECHS B IKOCUCTEMAX, OXpaHy BUOB,
IKOCUCTEM, Orochepsl);

aKTUBHOE HETIPUATHE JEHCTBUM, IPUHOCALINX BPE OKpYKaroIlei
IPUPOTHON cpesie, yMEHHE TPOrHO3UPOBATh HEOIAroONMPUsSTHBIEC YIKOJIOTUUECKIE
MOCIIEACTBHSI MPEATNPUHUMAEMBIX IEHCTBUI U MPEAOTBPAILATh UX;

HAJIMYUE PAa3BUTOTO AKOJIOTUYECKOTO MBIIICHUS, IKOJIOTUIECKON
KYJBTYPBI, ONBITA ACSITEILHOCTH SKOJIOTHUECKON HAMPABICHHOCTH, YMEHUS
PYKOBOJCTBOBATHCSI UMU B [TO3HABATEIbHON, KOMMYHUKAaTUBHOM U COITMAIBHOM
IPAKTUKE, TOTOBHOCTH K YYaCTHIO B IPAKTUUYECKON JAESITEIbHOCTU HKOJIOTHYECKOM
HaIpaBJIEHHOCTH;

8) HeHHOCTH HAYYHOTO MO3HAHUS

c(hOpMHUPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIIECTBEHHON MPAKTHKH, OCHOBAHHOTO Ha TUAJIOTe
KYJBTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIHTYPHOM MUDPE;
COBEpIICHCTBOBAHUE SI3bIKOBOM U UMTATEIBCKOM KYJIBTYPBI KaK CpEACTBa
B3aMMOJICHCTBUS MEXKIY JIOAbMH U MMO3HAHUS MUPA;

NOHMMaHue CelUPUKN OUOJIOrMH KaK HAyKH, OCO3HaHUs €€ poJii B
(GbOpMHUPOBAHNHN PALIMOHATIBHOIO HAYYHOTO MBIIIJICHUS, CO3JaHUH LIETIOCTHOTO
IpEeCTaBICHUS 00 OKPYXKAIOIIeM MHUPE KakK O €IMHCTBE MPUPO/IBI, YEIIOBEKA U
o0IIecTBa, B MO3HAHUH MPUPOIHBIX 3aKOHOMEPHOCTEH M PEIICHUH TPodiieM
COXPaHEHUs IPUPOTHOTO PABHOBECHS;

yOeKAEHHOCTH B 3HAUMMOCTHU OMOJIOTUH I COBPEMEHHOM LIMBUIIN3ALIUN:
o0ecrniedyeHrs HOBOTO YPOBHS Pa3BUTHUS MEIULIMHBI, CO3aHUE MEPCTIEKTUBHBIX
OMOTEXHOJIOTUI, CIOCOOHBIX PelIaTh peCypCHbIe MPOOIEMbl Pa3BUTHS
YeJIOBEYECTBA, MOKMCKA IMyTel BHIX01a U3 TII00ATbHBIX SKOJIOTHUECKUX POOIeM U
o0ecrniedeHus epexo/ia K yCTOHNIMBOMY Pa3BUTHIO, PAIlHOHATHBHOMY
UCTIOJIb30BaHUIO IPUPOIHBIX PECYPCOB U (POPMUPOBAHNIO HOBBIX CTAHIAPTOB
KU3HH,

3aMHTEPECOBAHHOCTD B MOJIYUEHUN OMOJOTMYECKUX 3HAHUH B IEIIAX
MOBBILICHHSI 001N KyJIbTYpbl, €CTECTBEHHO-HAyUYHOM IPaMOTHOCTH, KaK



COCTaBHOM 4acTH (PYHKIIMOHAIBHON TPAMOTHOCTH 00y4aroImuXxcsi, opMUpyemMon
pU U3y4EeHUU OUOJIOTHH;

NOHUMAaHUE CYITHOCTH METOJIOB MTO3HAHUS, UCTIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, ClIOCOOHOCTH UCIOJIb30BaTh MOJyYaeMble 3HAHUS JIJIsl aHAIN3a U
OOBSICHEHHSI SIBJICHUN OKPY>KAIOIIETO MUPa U MPOUCXOAIINX B HEM U3MEHEHHIH,
yMEHHE JieaTh 000CHOBAHHBIE 3aKIIOYEHNS Ha OCHOBE HAYYHBIX (DAKTOB U
UMEIOIINXCS JAHHBIX C IENbIO MOTYYCHHSI TOCTOBEPHBIX BHIBOIOB;

CIIOCOOHOCThH CAaMOCTOSITENTFHO HCIOJIB30BaTh OMOJIOTHYECKUE 3HAHUS JIsI
penieHust npo0JieM B pealibHbIX KU3HEHHBIX CUTYaIIHSX;

OCO3HaHME [IEHHOCTU HAY4YHOU JESTEIbHOCTU, TOTOBHOCTH OCYIIECTBIISATh
IPOEKTHYIO U UCCIIEA0BATENbCKYIO 1€ATEIbHOCTh HHANBUIYAJIbHO U B TPYIIIIE;

TOTOBHOCTB U CLIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U
caMo00pa30BaHuI0, K aKTUBHOMY TOJIYY€HUIO HOBBIX 3HAaHWH 110 OMOJIOTHH B
COOTBETCTBHUH C KU3HEHHBIMH MOTPEOHOCTSIMHU.

METANPEIMETHBIE PE3YJIbTATDI

MetanpeameTHble pe3yiabTaThl OCBOEHUS yueOHOro npeameta «bruonorus»
BKJIFOYAIOT: 3HAYUMBbIE 1)1 (POPMUPOBAHMSI MUPOBO33PEHUS 00YUarOIINXCS
MEXIMCUUIUTMHAPHBIE (MEXIIPEIMETHBIE) OOLIEHAYYHbIE TIOHATHUS, OTPaXKaoII1e
[EJOCTHOCTh HAYYHOW KapTUHBI MUPA U CHEIU(PUKY METOI0B TO3HAHMUS,
HCTIONIb3YEMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, SHEPTHS, SBIECHHUE, ITPOIIECC,
cUCTeMa, Hay4HbIN (haKT, MIPUHIIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
UCCIIeIOBaHKE, HAOI0IEHUE, U3MEPEHUE, SKCTIEPUMEHT U JPYTHE);
yHHMBepcajbHble yueOHbIe 1eCcTBUs (TI03HABATENbHbIE, KOMMYHHUKATUBHbIE,
pEryIsTUBHBIE), 0OecrnieunBatolue hopMupoBanre HyHKIIMOHATBHOM
I'PaMOTHOCTH U COLIMAJIbHOM KOMITETEHIIMHN 00YYaroIMuXCsl; CHOCOOHOCTh
00y4aroIuXcsl UCIOJIb30BATh OCBOCHHBIE MEXAUCIUITIIMHAPHBIE,
MUPOBO33pEHUYECKUE 3HAHUS U YHUBEPCAIbHbIC yueOHbIC ACHCTBUS B
ITO3HABATEIILHON U COLMAIIBHON MPAKTHKE.

B pe3ynbTaTe nzydenusi OMOJI0TUU Ha YPOBHE CPEIHETO OOIIEro
oOpa3oBaHus y o0ydJaromierocst 0yayT copMUpoBaHbI MIO3HABATEIHHBIC
yYHHUBEpCaJbHbIe yueOHbIE NeUCTBUS, KOMMYHUKATUBHBIC YHUBEPCAIbHbBIC YUeOHbIE
NEHCTBUS, PETYIATUBHBIC YHUBEPCAIbHbIE YUeOHbIE JEHCTBUS, COBMECTHAs
NESITEIbHOCTD.

MeTtanpeamMeTHbIE pe3ynbTaThl OCBOSHHS MPOTPaAMMBI CPETHETO O0IIEeTOo
o0pa3oBaHus JIOJDKHBI OTPaXkKaTh:
Ogi1aieHHe YHHUBEPCAJbHBIMU YU€OHBIMHU NMO3HABATEIbHBIMH J€HCTBUSIMU:

1) 6a30BbIe JIOTHYECKHE e CTBHA:



CaMOCTOSITENIbHO (POPMYIHPOBATH U AKTYaTH3UPOBATH POOIIEMY,
paccMaTpHuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh TP OCBOEHUHU 3HAHUW MPUEMBI JOTHYECKOTO MBIIUICHUS
(amanm3a, CUHTE3a, CpaBHEHMS, KilacCupUKaIuU, 0000IIEHNS ), pACKPBIBATH CMBICI
OMOJOrMYECKUX TOHATUH (BBIAEIATh UX XapaKTEPHbIEC TPU3HAKH, YCTAHABIMUBATh
CBSI3M C IPYTUMH MOHATHUSAMH );

ONpPENENATh LENH AeATEIbHOCTH, 3a/1aBasi HapaMeTPbl U KPUTEPUU UX
JOCTHKEHHSI, COOTHOCUTD PE3YJIBTATHI AESATENBHOCTH C TOCTABICHHBIMU LIETSIMU;
UCII0JIb30BaTh OMOJIOTUYECKHUE MMOHATUS JJIs1 OOBsICHEHUS (DAKTOB U SIBJICHUN
YKWBOW MPUPOBI,

CTPOUTbH JIOTUYECKUE PACCYXKACHUS (MHAYKTUBHBIE, IEAYKTUBHbIE, 110
aHAJIOTUH ), BBIABIISITh 3aKOHOMEPHOCTH U IPOTUBOPEYUHS B pACCMATPUBAEMBIX
ABJICHUSIX, (DOPMYJIMPOBATH BHIBOBI U 3aKIIOUYEHUS;

MPUMEHSTH CXEMHO-MO/JIEIbHBIE CPEACTBA JIJIs1 TPEACTABICHHUS
CYILLECTBEHHBIX CBSI3€M M OTHOILIECHUI B U3y4YaeMbIX OMOJIOTMYECKUX 00BEKTaX, a
TaK)Ke MPOTUBOPEYUI Pa3HOTO POJa, BHISABICHHBIX B PA3JIMYHBIX
UH(OPMAIMOHHBIX UICTOYHUKAX;

pa3palaThIBaTh IJIaH PELICHUs TPOOJIEMBI C YUETOM aHATIM3a UMEIOLINXCS
MaTepHabHBIX 1 HEMATEpUAJIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B ICSITEIIbHOCTh, OLICHUBATh COOTBETCTBHE
PE3YIBTATOB LIENISIM, OLICHUBATh PUCKH MTOCIEACTBUN NEATENBHOCTH;

KOOPJIMHUPOBATH U BBIMOJHATH PadOTy B YCIOBUSX PEATBLHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOT'O B3aUMOJECHCTBYS;
pa3BUBaTh KPEATUBHOE MBIIIJICHUE [TPU PEIICHUN KU3HEHHBIX MPOOIIeM.

2) 6a30BbIe HCCIEN0BATEIbCKHE TeHCTBHUS:

BJIaJIETh HaBBIKAMH YUEOHO-UCCIICA0BATEIHCKOU U MPOSKTHOM
NesATEeIbHOCTH, HaBbIKAMU pa3pelleHus Mpo0aeM, CHOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOMCKY METO/I0OB PEIICHUS MPAKTUUYECKUX 3a7a4, TPUMEHEHUIO
Pa3IUYHBIX METOJIOB IO3HAHUS;

WCIIOJIB30BATh PA3JIMYHbBIE BU/BI JIEATEIBHOCTH 110 OJYYEHHIO HOBOT'O
3HaHUs, €r0 UHTEPIPETALUH, TPEOOPA30BAHUIO U IPUMEHEHUIO B YUEOHBIX
CUTYalUsX, B TOM YHUCJI€ IPU CO3JaHUH YUEOHBIX U COL[MAIbHBIX TPOEKTOB;
(GbopMUPOBATH HAYYHBIM TUI MBILIUICHUS, BIaJIeTh HAYYHOU TEPMUHOJIOTHUEH,
KJIFOUEBBIMU MOHSATUSIMU U METO/IAMH;

CTaBUTb U (POPMYITUPOBATH COOCTBEHHBIE 33/1a4l B 00pa30BaTEIbHOM
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUSIX;

BBISBJISITh IPUUMHHO-CJICJICTBEHHBIE CBSI3U U AKTYaJIM3UPOBATH 33]1a4y, BbIIBUTATh
TUIOTE3Y €€ PEIIeHMs], HAXOAUTh ApIYMEHTHI JJI JOKa3aTeIbCTBA CBOMX
YTBEPKJICHUM, 3a/1aBaTh APaMETPbl U KPUTEPUU PEILICHHUS;



aHaAJIM3UPOBATH MOTYUYCHHBIE B XO/I€ PEILICHUS 3a7aul Pe3yIbTaThl,
KPUTUYECKU OIIEHUBATh UX JIOCTOBEPHOCTD, TPOTHO3UPOBATh U3MEHEHHUE B HOBBIX
YCIIOBHUSIX;

JaBaTh OIICHKY HOBBIM CUTYaIUsIM, OIICHUBATh MPUOOPETEHHBIN OIBIT;
OCYILECTBIIATH IIeJIEHAIIPABIICHHBIN MMOMCK MEPEeHOCa CPEICTB U CIIOCOOOB
JEHUCTBUS B MPOGECCHOHANTBHYIO CPENy;

YMETb NMEPEHOCUTD 3HAHUS B TO3HABATENBHYIO U MPAKTUYECKYIO 001acTh
KU3HEICSATCIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUSA U3 PA3HBIX MPEIMETHBIX 00J1aCTeH;
BBIJIBUTATh HOBBIC UJIEH, NPEIaraTb OpUruHaIbHBIC MOAXObI U PEIICHHUS,
CTaBUTb NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE AIbTEPHATUBHbBIC PELICHMUS.

3) pabora ¢ uHpopmMaumei:

OPUEHTHPOBATHCS B PA3TUYHBIX HCTOUHUKAX HHPOPMAINH (TEKCTE
y4e0OHOT0 MOCOOHS, HAYIHO-TIOMYJIIPHON JIUTEpaType, OMOTOTHUIECKUX CIOBAPSX U
CIPaBOYHHMKAX, KOMIIBIOTEPHBIX 0a3ax MaHHBIX, B IHTepHETE), aHAIM3UPOBATh
UHGOPMAIMIO PA3IMYHBIX BUAOB U (OPM IPEACTABICHUS, KPUTHUECKU OLICHUBATh
e€ I0OCTOBEPHOCTh U HETIPOTUBOPEUUBOCTD;

(opMyIUpPOBATH 3aMIPOCH] U IPUMEHSATH PA3IUUYHbIE METObI IPU MTOUCKE U
otbope 6uosiornyeckoi nHPopmaruu, He0OXOIUMOM ISl BEITIOTHEHUS YYEOHBIX
3ajay;

MPUOOPETATh OIBIT UCIIOJIB30BaHUS WH(OPMALIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTH, COBEPIICHCTBOBATH KYJIbTYPY aKTUBHOTO MCTIOIH30BAHUS PA3TUIHBIX
MIOUCKOBBIX CHUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAJIbHYIO (POPMY IIpe/ICTaBICHHUS
ounonornyeckor nHbopmaru (cxeMbl, rpaduKu, TUarpaMmbl, TAOJIUIIBI, PUCYHKA
H Ipyroe);

MCIIOJIb30BaTh HAYYHBIN SI3BIK B KQUECTBE CPEJCTBA MpHU padoTe ¢
Oononornyeckor nHGOpMaILME: NPUMEHITh XUMUUYECKHE, PU3NYECKUE U
MaTeMaTUYECKHE 3HAKU U CUMBOJIBL, (DOPMYJIbl, a00peBUaTypy, HOMEHKIIATYDY,
UCIIOJIb30BaTh U MpeoOpa30oBhIBaTh 3HAKOBO-CUMBOJIIMYECKUE CPECTBA
HaTJISAHOCTH;

BJIAJICTh HABBIKAMU PACIIO3HABAHMSI U 3AIUTHI HH(OpMAITUH,
nH(OPMAITMOHHONW 0€30MaCHOCTH JIMYHOCTH.

OgiaieHHe YHHUBEPCAJIbHBIMUA KOMMYHUKATHUBHBIMHU A€l CTBUSIMM:
1) o6menmue:

OCYIIECTBIISITh KOMMYHHUKAIIMH BO BCeX chepax KU3HU, aKTUBHO
y4acTBOBATh B IMAJIOTE WM AUCKYCCUU TIO CYLIECTBY 00CYkKIaeMOM TeMbl
(ymeHue 3aaBaTh BOIIPOCHI, BEICKA3bIBAThH CYXJACHUS OTHOCUTEIIBHO BBIOJIHEHUS



IpeaIaraéMoi 3a1a4u, yYUThIBaTh MHTEPECHI U COTJIACOBAHHOCTh MO3ULMI APYTHUX
YYaCTHUKOB JMAJIOTa WIN JUCKYCCHN);

pacrno3HaBaTh HEBEpOAJIbHBIE CPEICTBA OOUIEHMS, IOHUMATh 3HAUCHUE
COLIMAJIbHBIX 3HAKOB, IPEANOCHIIOK BOSHUKHOBEHUS KOH(JIMKTHBIX CUTYallUH,
YMETb CMATYATh KOH(M)IUKTHI U BECTH MIEPETOBOPHI;

BJIQ/IETh PA3IMYHBIMU CIIOCOOAMH OOIIIEHUS 1 B3aUMOJICUCTBUS, TOHUMATh
HaMepEeHUs APYTHX JOJEH, NPOSBIATh YBAXKUTEIBHOE OTHOILIEHNE K COOECETHUKY
U B KOppEeKTHOH hopme popMynrpoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO U JIOTUYHO U3J1araTh CBOIO TOUKY 3PEHUS C HUCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1eATeTbHOCTD:

MMOHUMATh U UCIOJIb30BaTh MPEUMYLIECTBA KOMAHIHON U MHIUBUAYaIbHOM
paboOTHI MPHU PEIICHUU OMOJIOTHYECKON MPOOJIEMBbI, 000CHOBBIBATH HEOOXOIUMOCTh
NPUMEHEHUS TPYNIOBBIX (DOPM B3aMMOJEHCTBUSA MPHU PEIICHUN Y4eOHOH 3aauH;
BBIOMPATh TEMATUKY U METOAbI COBMECTHBIX JEHCTBUN € yUETOM OOILIUX
WHTEPECOB M BO3MOKHOCTEN KaKJI0TO WIECHA KOJUIEKTUBA;

IPUHUMATh LIEJIM COBMECTHOM JESITEIIBHOCTH, OPIraHU30BbIBAaTh U
KOOPJIMHUPOBATh AEUCTBUSA 1O €€ JOCTHKEHHIO: COCTABIIATH IUIAH JACHCTBUM,
pacnpeesnsaTh POju C Y4ETOM MHEHH YHYaCTHUKOB, 00CYKAaTh pe3yibTaThl
COBMECTHOM paboThI;

OLICHMBATh Ka4€CTBO CBOET0 BKJIAJIa U KaXKIOr0 YYaCTHUKA KOMaH/IbI B
o0l pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeaaraTb HOBbIE IPOEKTHI, OLICHUBATh UAEH C ITO3UIIMA HOBU3HBI,
OPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISATh IO3UTUBHOE CTPATETUYECKOE MOBEICHNE B PA3JIMUHBIX CUTyalUsX,
IPOSIBIISATH TBOPUYECTBO U BOOOpAKEHHE, ObITH MHUIIMATHBHBIM.
OByaieHHe YHMBEPCAJIbHBIMH PeryJISTUBHbIMHU AeHCTBUAMM:

1) camoopranu3anusi:

UCII0JIB30BaTh OMOJIOTUYCCKHUE 3HAHUS JIUIS BBISBIICHUS MPOOJIEM U UX
PEIICHHUS B )KU3HECHHBIX M YU€OHBIX CHUTYaI[UsX;

BBIOMPATh Ha OCHOBE OMOJIOTHYCCKUX 3HAHUH IEJICBBIC U CMBICIIOBBIC
YCTaHOBKH B CBOMX JCHCTBUAX M IMOCTYIKAX IO OTHOIICHUIO K KHBOM MPUPOJIE,
CBOEMY 37I0POBBIO U 37J0POBbIO OKPY’KAIOIIUX;

CaMOCTOSITEITEHO OCYIIECTBIISITh TTO3HABATEIBHYIO ICSITEIbHOCTD, BBISBIISTh
po0IeMBbI, CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 33/1a4l B 00pa30BaTEIHLHOM
NEATSTLHOCTH U KU3HCHHBIX CUTYAIIHSX;

CaMOCTOSITENTEHO COCTABJIATH IJIaH PEIICHHUS TPOOIEMBI C yUETOM
UMEIOITNXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U TIPENIOUTEHHI;



JABATh OLICHKY HOBBIM CHUTYaLlHsIM;

paciupsaTh paMKH y4eOHOTO NPEIMETa Ha OCHOBE JIMYHBIX MTPEANOUYTEHUN;
JIeJ1aTh OCO3HAHHBIN BBIOOP, apIryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTH 32
peuieHue;

OLICHUBATh NPUOOPETEHHBIN OIBIT;

croco6cTBOBaTH (POPMUPOBAHUIO U MIPOSABICHUIO ITUPOKOM 3PYIUINH B
pa3HbIX 001aCTAX 3HAHUH, TIOCTOSHHO MOBBIIIATH CBOM 00pa30BaTEIbHBINA U
KYJBTYPHBIM YPOBEHb.

2) CAaMOKOHTPOJIb:

JIaBaTh OLICHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHUBBI B IESTEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJITATOB LEIIAM;

BJIQJIETh HABbIKAMHU [MO3HABATEIBHON PEPIEKCUN KaK OCO3HAHUS
COBEPIIAEMBIX IEUCTBUN U MBICIUTEIBHBIX IPOLIECCOB, X PE3YJIBTATOB U
OCHOBAHMI, UCIIOJIB30BATh MPUEMBI pe(IEKCHH ISl OLIEHKU CUTYyallld, BBIOOpa
BEPHOI'O PELICHHUS;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATD PELLIECHHUS 110 UX
CHIDKEHHIO;

IPUHUMATh MOTHUBBI U APTYMEHTHI IPYTUX IIPU aHAJIU3€ PE3YJIHTATOB
NEATEIbHOCTH;

3) npuHsATHE CeOs M IPYTUX:

MPUHUMATh ce0sl, MIOHUMasi CBOM HEJJOCTATKU U JIOCTOMHCTBA;

IIPUHAMATh MOTUBBI U APTYMEHTBI IPYTUX ITPU aHAJIM3€E PE3YJIbTATOB
NEATEIIbHOCTH;

npU3HaBaTh CBOE MPABO U MPABO APYTUX HA OINOKU;

pa3BUBaTh CIIOCOOHOCTh IOHUMATh MUP € MO3UIMH JPYrOro 4eloBeKa.

HPEIMETHBIE PE3YJIBTATBI

[IpeameTHBIC pe3yNnbTaThl OCBOCHUS COJIEPKAHUS Yy4eOHOTO MpeIMeTa
«buonorus» Ha yriyOJIEHHOM YpOBHE OPUEHTHPOBAHBI HA OOECTICUeHNE
npoduILHOT0 00yUeHus: 00ydaromuxcst orosoruu. OHU BKITIOYAIOT:
cnenuuyecKue I OMOJIOTUY HAyYHbBIE 3HAHUSI, YMEHUS U CITOCOOBI ICHCTBHH 110
OCBOCHHMIO, HHTEPIIPETAIIUU U MPEOOpa30BaHUIO 3HAHKH, BUJIBI ACSITCIBHOCTH 110
MOJIYYCHHUIO HOBBIX 3HAHUM U UX IPUMEHEHHIO B PA3JIMYHBIX YICOHBIX, a TAKXKE B
peaNbHBIX )KU3HEHHBIX cUTyarusx. [I[peaMeTHbIe pe3yabTaThl MPEACTaBICHBI 110
rojilaM U3y4eHusl.



[IpeameTHBIC pe3ynbTaThl OCBOCHUS yueOHOTO peameta «buomorus» B 10
Kjlacce NOJKHBI OTPaXKaTh:

c(hOpMHUPOBAHHOCTH 3HAHUI O MECTE U POJIH OUOJIOTUHU B CUCTEME
€CTECTBEHHBIX HayK, B (DOPMUPOBAHUH €CTECTBEHHO-HAYYHOU KapTHUHBI MUPA, B
MO3HAHUH 3aKOHOB MPHUPOJIBI M PEIICHUH MPOOIEM palliOHAIBHOTO
MPUPOJIOTIOIB30BAHUS, O BKJIaJIE POCCUMUCKUX U 3apyOEIKHBIX YUEHBIX B PA3BUTHE
OHoJIOTHH,

BJIQJICHUE CUCTEMOW OMOJIOTMYECKUX 3HAHUM, KOTOpask BKIIFOYAET:
OCHOBOITOJIAraoIIre OMOJIOTUYECKHE TEPMUHBI U MIOHITHS (3)KU3Hb, KJIETKA,
OpraHu3M, MeTaboJIM3M, TOMEOCTa3, CAMOPETYJISAIUs, CAMOBOCIIPOU3BEACHHE,
HACJIEICTBEHHOCTh, U3MEHYHBOCTD, POCT U Pa3BUTHE), OMOJIOTMYECKUE TEOPUHI
(xnetounas Teopus T. lllBanna, M. Illnelinena, P. BupxoBa, xpoMocomHas Teopust
HacneactBeHHocTH T. Moprana), yuenus (H. 1. BaBunoBa — o nieHTpax
MHOT000pa3us ¥ MPOUCXOKICHHUS KYJIbTYPHBIX PACTCHUH ), 3aKOHBI
(ennHOOOpa3Hsi IOTOMKOB IEPBOTO MOKOJICHHS, PACHIETUICHHS], YUCTOTHI FaMET,
HE3aBUCUMOTO HacienoBanus I'. MeHiens, roMOJIOTHYECKHUX PSAOB B
HaciencTBeHHoM u3menunBocTy H. . BaBuioBa), mpuHIUIIBI
(KOMIUIEMEHTapHOCTH);

BJIaJICHHE OCHOBHBIMHU METOJaMH HayYHOTO MO3HAHUS, UCTIOIb3YEMbIX B
OMOJIOTMYECKUX HUCCIIECIOBAHUSIX )KUBBIX 00OBEKTOB (OMUCAHUE, U3MEPEHHUE,
HaOJII0/ICHNE, DKCIIEPUMEHT);

YMEHHE BBIICNISITH CYIIECTBEHHbIC MPU3HAKK: BUPYCOB, KJIETOK MPOKAPUOT U
AYKapHUOT, OJTHOKJIETOYHBIX 1 MHOTOKJIETOYHBIX OPTaHU3MOB, B TOM YHCIIE
OakTepuii, rpuOOB, PaCTEHH, )KUBOTHBIX U YEJIOBEKA, CTPOCHHSI OPTaHOB M CUCTEM
OpraHOB PACTEHHUI, )KUBOTHBIX, YEJIOBEKA, TPOLIECCOB KU3HEAECATEIbHOCTH,
MPOTEKAIONIUX B OPTaHU3Max PACTCHMI, )KUBOTHBIX U YEJIOBEKA, OMOJIOTHYECKUX
MPOLIECCOB: 0OMEHA BEUIECTB (METab0IM3M), IPEBPALLEHUS SHEPTUH, OPOKEHUS,
aBTOTPO(HOTO U TeTepoTPO(HOro TUIIOB MUTaHUs, (POTOCHUHTE3a U XEMOCUHTE3A,
MUTO3a, MEH03a, raMeToreHe3a, SMOprUoreHesa, mocTIMOPUOHATILHOTO PAa3BUTHUS,
Pa3MHOXKEHUSI, UHIUBUAYAILHOTO Pa3BUTHSI OpraHrn3Ma (OHTOTeHEe3a),
B3aMMOJICUCTBHS TEHOB, TE€TEPO3UCA, HUCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTaHABIMBATH B3AMMOCBSI3U MEXK]ly OPTaHOMJaMHU KJIETKHA U UX
GYHKIUSIMH, CTPOCHHEM KJIETOK Pa3HBIX TKaHEH U WX (QYHKITUSIMU, MEKITY
OpraHaMH ¥ CUCTEMaMH OPTaHOB y PaCTEHUH, )KUBOTHBIX U YEJIOBEKA U UX
GYHKIUSAMH, MEXITY CHCTEMaMU OPTraHOB U X (DYHKIIUSIMU, MEXIY dTaliaMu
oOMeHa BeIlEeCTB, dTaaMu KJIETOYHOTO IUKJIA U )KU3HEHHBIX IIUKJIOB OPTraHU3MOB,
ATanamMu AMOPUOHATHHOTO PA3BUTHS, TCHOTUTIOM M (PEHOTUIIOM, (DEHOTHUTIOM U
dbakTopamu cpenbl OOUTaHUS;



YMEHUE BBISIBIIATH OTIMYNTEIbHBIC PU3HAKHU KUBBIX CHCTEM, B TOM YHCIIE
pacTeHuM, >)KUBOTHBIX U YEJIOBEKA;

YMEHHUE UCIO0JIb30BaTh COOTBETCTBYIOIIME aPTYMEHTHI, OMOJIOTHYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY JIJISl JOKA3aTEIbCTBA POJICTBA OPTaHU3MOB Pa3HBIX
CUCTEMATHUYCCKUX TPYIIIT,

YMEHHUE PelIaTh OMOJIOTHYECKHE 3a7a4H, BBISBIATH PUINHHO-
CJICIICTBCHHBIC CBSI3U MEXKIY UCCICTYEMBIMU OMOJOTHYECKUMH MPOTIECCaMU 1
SIBJICHUSIMH, JIETIaTh BBEIBOIBI M TIPOTHO3BI HA OCHOBAHUH TIOJTYYCHHBIX
pe3yIbTaTOB;

yYMEHUE BBIMOJHATh Ja00paTOpHBIE U MPAKTHUECKUE pabOThI, COOIIOATh
npaBuia npu padboTe ¢ ydeOHbIM U J1ab0paTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIIBUTATH TUITOTE3bI, MPOBEPATH UX SKCTICPUMEHTAILHBIMU CPEICTBAMH,
dbopMyIHpYS 11e7Th UCCIICIOBAHNS, aHATU3UPOBATH TTOJIYICHHBIC PE3YJIBTATH U
JIeaTh BBIBOIBI,

YMEHHE Y4aCTBOBATh B yU4EOHO-UCCIIEN0BATEIHCKONU paboTe MO0 OUOJIOTHH,
HKOJIOTUHU U MEIMIIMHE, MPOBOIUMOMN Ha 0a3e MIKOJIbHBIX HAYYHBIX OOIIECTB, U
nyOJIUYHO MPEACTABIATH MOJyUYSHHbBIE PE3YyJIbTAThl HA YYEHUYECKUX
KOH(DepeHIusX;

YMEHHUE OIICHUBATh THYCCKHE aCIIEKThl COBPEMEHHBIX MUCCIICIOBAHHIA B
00JacTi OMOJIOTUY ¥ MEAUIMHBI (KJIOHUPOBAaHHE, NCKYCCTBEHHOE
OIJIOJIOTBOPEHHE, HATIPABIEHHOE N3MEHEHNE TeHOMA M CO3/JaHe TPAHCTEHHBIX
OpraHu3MOB);

yYMEHHUE OCYIIECTBIISTH OCO3HAHHBIN BHIOOP Oyay1el mpodecCHOHATbHON
NESATeTLHOCTH B 00J1aCTH OMOJIOTHH, METUIIUHBI, OMOTEXHOJIOTHH, BETEPUHAPUH,
CEJIbCKOTO XO35MCTBA, MUIIEBOM MPOMBINIIICHHOCTH, YTAyOJsSTh MO3HABATEIIbHBIN
WHTEPEC, HAMpPaBJIEHHBIN HAa 0CO3HAHHBIN BRIOOP COOTBETCTBYIOIIEH Npodeccun u
POAOHKEHNE OMOJIOTHYeCcKOro 00pa30BaHMs B OPTaHU3ALUAX CPEIHETO
npo¢eCCUOHAIBHOTO U BBICIIETO 00pa30BaHMUs.



TEMATHYECKOE INTAHUPOBAHHME

10 KUIIACC
Ne  ||HaumeHoBaHME pa3iesioB U TEM KonuyectBo uacon OnextpoHHbIE (ITUGPOBHIEC)
/T ||[IpOTrpaMMBI o0Opa3oBaTeIbHbIE PECYPChI
Bcero||KonTponsHbie [IpakTnueckue
paboTHI paboThI
1  ||buosorus kak Hayka 1 bubmuotexa [JOK
https://m.edsoo.ru/7f41c292
2  |PKuBble cUCTEMBI U UX U3yUYCHHE 2 bubmuotexa [JOK
https://m.edsoo.ru/7f41c292
3  ||buonorus KieTku 2 0.5 bu6amoreka I{OK
https://m.edsoo.ru/7f41c292
4 I XuMuueckasi OpraHu3aius KIeTKU 10 1 bubmuorexa [JOK
https://m.edsoo.ru/7f41c292
5 ||[Ctpoenue u PyHKITUU KICTKA 8 1 2 butmoreka [JOK
https://m.edsoo.ru/7f41c292
6 OOMeH BENIECTB U MPEBpAICHHE 9 1 bubmoreka IIOK



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

No  ||HammenoBanue pa3ziesoB u Tem KonunuectBo wacos DnextpoHHBIC (IU(POBHIC)
T/T1 ||TpOTpaMMBI o0pa3oBaTeNbHbIE PECYPCHI
Bcero|[Kontponbabie  |[[IpakTudeckue
pabOoTHI pPaboTHI
DHEPTUH B KIIETKE https://m.edsoo.ru/7f41¢c292
[/ |[HacnencrtBenHast nHGoOpMaLKs U 9 1 0.5 bubmuotexa [JOK
pean3anus e€ B KICTKE https://m.edsoo.ru/7f41¢c292
8 JKW3HEHHBIN IUKIT KIETKHA 6 1 bu6moreka IJOK
https://m.edsoo.ru/7f41c292
9 ||[Ctpoenue u PyHKITUH OPTaHU3MOB 17 1.5 bubmmoreka [JOK
https://m.edsoo.ru/7f41c292
10 |Pa3smHOXEHHE U pa3BUTHE OPTAHU3MOB 8 1 1.5 bubmuoteka [JOK
https://m.edsoo.ru/7f41c292
11 |['eneruka — HayKa O HacCJIEICTBEHHOCTH U| 2 0.5 bubmmoreka [JOK
W3MEHYMBOCTU OPTaHU3MOB https://m.edsoo.ru/7f41c292
12 ||3akoHOMEpPHOCTH HACTIEACTBEHHOCTH 10 1 1 bubmuorexa [JOK
https://m.edsoo.ru/7f41c292
13 |[3aKkOHOMEPHOCTH U3MEHYUBOCTU 6 1 bubmmoreka [JOK



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

Ne

HanmenoBanue pa3nenoB u Tem

KomuyecTBO Yacos

OnexTpoHHbIE (ITUPPOBHIC)

T/T1 ||TpOTpaMMBI oOpa3oBaTeIbHbIE PECYpPChI
Bcero||KonTpoasHbie [IpakTuueckue
pabOoTHI pPaboTHI

https://m.edsoo.ru/7f41¢c292
14 |[leHeTuka yenoBeka 3 0.5 bu6mmoreka I{OK

https://m.edsoo.ru/7f41c292
15 ||Cenekiys opraHu3MoOB 4 1 bubmoreka [JOK

https://m.edsoo.ru/7f41¢c292
16 ||bHOTEXHOJIOTUS U CUHTETHYECKAS 4 bubmoreka [IOK

omoorHs https://m.edsoo.ru/7f41¢c292

17 ||Pe3epBHOE Bpems 1
OBILIEE KOJIMYECTBO YACOB I1O 102 4 13

[TPOI'PAMME



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

INIOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
Ne Tema ypoka KonunuecTBo yacos
/1
Bceero||Kontponbabie  |[[IpakTuyeckue
paboThI paboThI
1 buonorus kak KOMIIJIEKCHAs HAyKa U KaK 4acTh COBPEMEHHOI'0 00I1eCTBa 1
2 JKuBbIe cHCTEMBI M UX CBOWCTBA 1
3 YpoBHEBas OpraHu3aLus )KUBbIX CUCTEM 1
4 Hcropus OTKpBITHS U M3ydeHUs KiIeTKu. KilerouHas Teopust 1
5 Mertobl MOJIEKyIIIpHOI U KiieTouHOM Onosnoruu. [IpakTuueckas pabota «/3ydeHne MeTo10B 1 0.5
KJIETOYHOM OHnonoruu (xpomarorpadus, snexkrpodopes, tuddepeHuanbHoe HeHTpUyrupoBaHue,
ITLIP)»
6 XHUMHUYECKUHN COCTAB KIETKH 1
7 MuHepaibHbIE BEIIEeCTBa KJIETKU, UX OMOJIOTHYECKas pOJIb 1
8 Opranuyeckue BemiecTBa KieTku — Oenku. JlaboparopHas pabota «OOHapykeHHe OeTKOB ¢ MOMOoIbHo || 1 0.5
Ka4eCTBEHHBIX PEAKIIHI»
9 CsaoiicTBa, Ki1accudukanus 1 GyHKIUNA OETKOB 1




No Tema ypoka KonnuectBo yacoB
n/n
Bcero||KonTponbHbie IIpakTHueckue
paboThI paboThI

10 |[|Opranuveckue BemecTBa KICTKU — YIIIEBOIBI 1

11 ||Opranuyeckue BeleCcTBa KICTKHA — JTUTUIBI 1

12 ||Hyxneunossie kucnotsl. JJHK u PHK. JlaGopaTtopnas pabota «/ccnenoBanne HyKJIEHHOBBIX KUCIIOT, 1 0.5
BBIJICJIEHHBIX U3 KJIETOK PA3JIMYHBIX OPTaHU3MOBY»

13 ||Ctpoenue u pynkuuu ATD. [Ipyrue nykieozunrpudocdarsr (HTD) 1

14  ||CexBenupoBanue JJHK. MeToapl reHOMUKH, TPAHCKPUIITOMUKH, IPOTEOMUKHU 1

15 ||MeTozp! CTpYKTYpHOU OHOJIOTHH 1

16 ||Tuns knerok. [IpokaproTHyeckas KiieTka 1

17 ||Crpoenue sykapuorudeckoil kietku. [Ipaktuueckas padora «M3yueHne CBOWCTB KI€TOUHON 1 0.5
MeMOpaHbI»

18 ||[ToBepxHOCTHBIH anmapat KiIeTkH. HemeMOpaHHbIe OpTaHOU B! KICTKH 1

19 ||OnHOoMemOpaHHBIe OpraHou bl KIeTKH. [IpakTndeckas padora «3ydeHne qBMKEHUS IIUTOTUIA3MBI B 1 0.5
PACTUTENBHBIX KIIETKAX)

20 ||ITomyaBTOHOMHBIE OPTaHOUIBI KIETKU: MUTOXOHAPHH, TIacTU bl JlabopaTopHas pabora 1 0.5




No Tema ypoka KonnuectBo yacoB
n/m
Bcero||KonTponbHbie IIpakTHueckue
paboThI paboThI

«HccnenoBanue niaasMoin3a U JAernaa3MoiIn3a B paCTUTENbHBIX KIETKaX»

21 ||Ctpoenue u pyHKIHMH sapa 1

22 ||CpaBHuTenbHAs XapaKTEPUCTHKA KJIETOK dykapHoT. JlabopaTopHas padora «3ydeHue ctpoeHus 1 0.5
KJIETOK Pa3JIMYHBIX OPTaHHU3MOBY

23 |[KonTponbHas pabota «CocTaB v CTpOCHUE KIETKH 1 1

24  ||AccumMwIAIHs U JUCCUMUIISIUS — JIBE CTOPOHBI MeTabom3ma. Tumel oOMeHa BemiecT. Jlaboparopras || 1
pabota «M3ydyeHne KaTaTuTHYECKON aKTUBHOCTH (DEPMEHTOB (Ha MpUMEpPEe aMUIa3bl WM KaTajlasbl)»

25 ||DepMeHTATHUBHBIN XapakTep peakiuil kiieToyHoro Mmeradbonusma. Jlaboparopnas padora «3yuenue 1 0.5
(epMEHTaTUBHOTO PACIIEIIJIEHNs] IEPOKCHIa BOJOPOA B PACTUTEIbHBIX U )KUBOTHBIX KIETKAX)

26 ||benku-akTHBATOPHI U OEIKU-UHTHOUTOPHI 1

27 ||ABTOTpO(HBII THIT OOMEHA BEIIECTB 1

28 ||[DorocuHTe3 1

29 |[XemocuHTe3. JlaboparopHas pabora «CpaBHeHHE MPOIIECCOB (POTOCHHTE3a M XEMOCHHTE32) 1 0.5

30 ||AHa’poOHbIe opranu3Mel. Buasl Opoxxenus. Jlabopatopnas padora «CpaBHEeHHE POLIECCOB OPOKEHUS 1




No Tema ypoka KonnuectBo yacoB
n/n
Bcero||KonTponbHbie IIpakTHueckue
paboThI paboThI
U JIbIXaHUS»
31 ||AspoOHbIe OpraHU3MBI. DTaIbl YHEPTETHIECKOTO OOMEHa 1
32  |[DHeprus MeMOpaHHOTO TpaaueHTa MpoToHOB. CuHTe3 AT®: paboTta npotoHHoi AT®-crHTa3HI 1
33 ||Peakumu MaTpUYHOTO CUHTE3A 1
34 |[Tpauchsus u €€ dTarbl 1
35 ||[KomupoBanue amuHOKUCIOT. Posb pubocom B OnocuHTe3e Oenka 1
36 ||Tpanckpunums — matpuuHblii cuaTe3 PHK 1
37 ||Opranu3zamus reHoMa y IpoKapuoT U 3yKapuoT 1
38 ||MomnekynsipHbIe MEXaHU3MBI SKCITPECCHH T€HOB Y DYKAPHOT 1
39 ||Bupycbl — BHEKJIeTOUHBIE (POPMBI )KU3HU U 0OIUraTHbIe napasutsl. [Ipakruyeckas padora «Co3nanue 1 0.5
MOJIENI BUPYCa»
40 || BupycHble 3a00s1eBaHMS YeI0BEKa, )KUBOTHBIX, pacTeHN. HaHOTEXHOJIOTHH B OMOJIOTHN ¥ METUITNHE 1
41 |[KoutponbHas pabota «OOMeH BelecTB Ha KIETOYHOM YPOBHE» 1 1




No Tema ypoka KonnuectBo yacoB
n/m
Bcero||KonTponbHbie IIpakTHueckue
paboThI paboThI
4?2 ||PKvu3HeHHBIH UKII KIIETKU 1
43 |Marpuunsiit cunte3 JJHK 1
44 [ Xpomocomsl. JTaboparopnast pabota «M3ydeHre XxpoMocOM Ha FOTOBBIX MUKpOIIpEnaparax»» 1 0.5
45 ||[leneHue KICTKH — MHTO3 1
46 || Tumsr kiretok. Kapuokuues un mutokune3. Jlaboparopras padbora «HabmoieHne MUTO3a B KIIETKAaX 1 0.5
KOHYMKa KOPEIIKa JIyKa (Ha TOTOBBIX MHKPOTIPETapaTax )»
47 ||Perynsius >KM3HEHHOTO ITUKJIA KIETOK 1
48 ||OpraHu3M Kak eauHOE IIeJI0e 1
49 ||Txanu pactenuii. JlaboparopHas pabota «/3ydueHue TkaHel pacTeHUI» 1 0.5
50 ||Tkanu >kMBOTHBIX M yenoBeka. JlaboparopHas padota «/3yueHne TkaHel KUBOTHBIX» 1 0.5
51 ||Opransl. Cuctemsl opranos. JlabopaTopHas padora «3yueHne opraHoB IIBETKOBOTO paCTEHUS 1 0.5
52 ||Omopa Tena opraHu3MoB 1
53 ||/[IBmkeHue opraHu3mMoB 1




No Tema ypoka KonnuectBo yacoB
n/m
Bcero||KonTponbHbie IIpakTHueckue
paboThI paboThI

54 ||[lutanue opraHM3MOB 1

55 ||[[IutraHue MO3BOHOYHBIX KUBOTHBIX. [InIeBapuTeNbHAS CHCTEMA YEIOBEKA 1

56 ||/[Ipixanue opraHu3MOB 1

57 ||IpIxaHue MO3BOHOYHBIX KUBOTHBIX M Y€JIOBEKA 1

58 |[TpaHcmopT BemecTB y OPraHu3MOB 1

59 ||[KpoBeHOCHast cucTeMa MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKa 1

60 ||Beioenenue y opraHu3MOB 1

61 |3amuTa y opraHu3smMoB 1

62 ||MMMyHHas cucTemMa 4elioBeKa 1

63 ||Pa3mpa)kuMoCTh U peryJsius y OpraHu3MOB 1

64 ||I'ymopanbHas peryisnus U SHAOKPHHHAS CHCTEMa JKUBOTHBIX M YeJIOBEKa 1

65 ||PopMBbl pa3MHOXKEHUSI OPraHU3MOB 1




No Tema ypoka KonnuectBo yacoB
n/m
Bcero||KonTponbHbie IIpakTHueckue
paboThI paboThI

66 ||[lomoBoe pasMHOKEHHE 1

67 |[Meiio3 1

68 |[['amerorene3. OOpa3oBaHUE U Pa3BUTHE MOJIOBBIX KIeTOK. JlaboparopHas padora «/3yueHue cTpoeHUS 1 0.5
MIOJIOBBIX KJIETOK Ha FOTOBBIX MHUKpOIpEnapaTax»

69 ||MuauBuayasbHOE pa3BUTHE OPraHU3MOB — OHTOTEHE3. 3aKJIaJKa OpraHoOB M TKaHEH U3 3apOJIbILIEBbIX 1
JMCTKOB

70 ||PocT u pa3BuTHe xuBOTHBIX. JlabopaTopHas pabota «BrIsSBI€HNE PU3HAKOB CXOJICTBA 3apPOIBIIICH 1 0.5
MIO3BOHOYHBIX JKUBOTHBIX)

71 ||PasmHOXeHue 1 pa3BUTHE pacTeHuil. JJabopaTopHas padora «CTpoeHue OpraHoB Pa3MHOKEHUS 1 0.5
BBICIIMX PACTEHUI»

72 ||KonTponbHas paboTa «Pa3sMHOXKEHHE U pa3BUTHE OPTaHU3MOBY 1 1

73 ||McTopusi cTaHOBICHHS W PAa3BUTHUS TEHETUKH KaK HAYKU 1

74 ||OcHOBHBIE TOHATHSA U CUMBOJIBI TeHeTHKH. JlabopaTopHas pabota «/lpo3opuna kak 0ObeKT 1 0.5
TeHETUYECKUX UCCIIe0BAHMID)

75 ||3akOHOMEPHOCTH HaclieJOBaHUS MPU3HAKOB. MoHOTHOpUIHOE CKpemmBanue. [Ipaktuyeckas padora 1 0.5




No Tema ypoka KonnuectBo yacoB
n/m
Bcero||KonTponbHbie IIpakTHueckue
paboThI paboThI

"N3yueHune pe3ynbTaTOB MOHOTHOPHUIHOTO CKpEITUBaHUS Y AP030(uiIb"

76 ||luTomornueckrne OCHOBBI MOHOTHOPHUTHOTO CKPEIIMBAHUS 1

77 |[Ananusupyrouiee ckpemyBanue. Hemonnoe foMmuHupoBaHue 1

78 ||[AurubpumgHoe ckpemubanue. [Ipaktrueckas pabota «3ydyenue pe3yabTaToB JUTHOPHAHOTO 1 0.5
CKpelLMBaHus y qpo30¢guis». LluTonornyeckre 0CHOBbI AUTHOPUIHOTO CKPELIUBAHMS

79 ||CuereHHOE HaclieZJOBaHHUE TTPU3HAKOB 1

80 ||XpomocomHast TEOpHsI HACJIEICTBEHHOCTH 1

81 |[[eneruka mona 1

82 |['eHoTnm Kak LeI0CTHASA CUCTEMA 1

83 ||lenernyeckuii KOHTPOJIb PA3BUTHSI PACTEHUI, )KHBOTHBIX U YEIOBEKA 1

84 ||[KonTponbHas pabota «OCHOBHBIE 3aKOHOMEPHOCTH HACIJIEACTBEHHOCTH 1 1

85 ||M3MeHuYnBOCTB MPU3HAKOB. BUIABI H3MEHUYNBOCTH 1

86 |[MonudukanroHHas HI3MEHUYUBOCTh 1




No Tema ypoka KonnuectBo yacoB
n/m
Bcero||KonTponbHbie IIpakTHueckue
paboThI paboThI
87 ||BapuarnmoHHbIi psig ¥ BapralimoHHas KpuBas. JlabopatopHas pabora «MccnenoBanue 1 0.5
3aKOHOMEPHOCTEH MOJUPHUKAIIMOHHON H3MeHUYMBOCTH. [TocTpoeHre BapraimoHHOTO psijia |
BApUALIMOHHON KPUBO»
88 |[['enoTunuueckas n3MeHUYNBOCTh. KOMOMHATHBHAS U3MEHYUBOCTh 1
89 ||MyranuonHas u3MeHUYUBOCTh. [IpakTrueckas pabora «MyTtaun y 1po30¢puiibl (Ha TOTOBBIX 1 0.5
MUKpoIIpenaparax)»
90 ||3aKkOHOMEpPHOCTH MYTALIMOHHOTO MpoLEecca. DMUNeHETHKA U SMUT€HOMUKA 1
91 |[leneruka yenoBeka. [IpakTrdaeckas padota «CocTaBiIeHHE U aHATU3 POIOCIOBHOM) 1 0.5
92 ([Meroasl MEIUIIMHCKON TEHETUKHA 1
93 ||3HaueHne MeAMLIMHCKOW T'€HETHKH B ITPEIOTBPAILIEHUH U JICYEHUU IeHEeTHUECKUX 3a001eBaHui 1
YeJoBeKa
94 ||OcHoBHbIe oHsTHSA cenekiuu. JlabopaTopHas paboTa «/3ydeHne cOpToB KyIbTYPHBIX PACTEHUH U 1 0.5
MIOPO/] TOMAITHUX KAUBOTHBIX)
95 ||Metonasl cenekimoHHON paboThl. JlabopaTropHas padota «/3ydeHne METO/10B CEIEKIIMHU PACTEHUID) 1 0.5
96 ||[docTmkeHus CENEKINH PacTEHHI 1 )KUBOTHBIX. [IpakTrueckas padora «[IpuBUBKa pacTeHHIN» 1




No Tema ypoka

KomngecTBo yacos

e Bcero||KonTponbHbie IIpakTHueckue
paboThI paboThI
97 ||CoxpaHeHue, U3y4eHUE U UCIOIb30BaHUE T€HETUUECKHX PECYPCOB 1
98 ||buoTexHoNOTHS KaK HayKa M OTpacib Mpou3BoACTBa. [IpakTiudeckas padora «/3ydueHue o0beKTOB 1 0.5
OMOTEXHOJIOTUM»

99 ||OcHoBHBIE HanPaBICHUS CHHTETUYECKOI OMOJIOTHA 1

100 || XpomocoMHas ¥ TeHHAass MHKEHEPUS 1

101 ||MeauumHCKUE OMOTEXHOIOTHH 1

102 ||Pe3epBHblit ypok. [loBTOpeHME, 000011€HIE, CUCTeMaTH3alKs 3HAaHUH 1

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4 135







YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHAJIBI VIS YYEHUKA

* buonorusi. buonmornueckue cucremsl u nporiecchl, 10 knace/ Tepemos A.B.,
[TerpocoBa P.A., O01iecTBO ¢ orpaHu4eHHON 0TBETCTBEHHOCTHIO «MOL]
MHEMO3WHA»

* buonorus. O6mas ouonorus, 10 kinacc/ 3axapos B.b., MamonToB C.I'., Conun
H.N., 3axaposa E.T.; mox penakuueit 3axaposa B.b., O01iecTBo ¢ orpaHM4eHHOM
OTBETCTBEHHOCTHIO «[PODA»; AkimonepHoe odmiecTBo «M3aaTenbcTBO
«IIpocsemenue»

METOANYECKHUE MATEPHUAJIBI VIS YYUTEJIA

buonorus. buonornueckuii cuctemsl u nporecchl. 10-11 knace. Yri. ypoBeHsb.
Metoauueckoe nmocooue./ TepemoB A. B. Ilerpocopa P. A., O6mecTBo ¢
orpaHn4eHHon oTBeTcTBeHHOCTHIO "MIOLl MHEMO3NHA"

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

MCTOI[I/I‘ICCKI/Ie PEKOMEHAAIUHU U ICPCUCHDb CPCACTB JUCTAHIIMOHHBIX
KOMMYHUKAaIHI Ha opuLranibHOM caiite KaauHUHTpaackoro 006J1acTHOTO
WHCTUTYTA pa3Butus oodpazosanus. URL: https://koiro.edu.ru/distant/#pedagogam

Poccuiickas anexktponnas mkoia https://resh.edu.ru/

bubnmoreka Munnpocsenienus https://lesson.academy-
content.myschool.edu.ru/06/05



https://koiro.edu.ru/distant/#pedagogam
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