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HOACHUTEJBHASA 3AIINCKA

[Ipu pazpaboTke mporpamMMmbl MO OHOJOTUM TEOPETUYECKYIO OCHOBY JIJIst
onpeneneHus: MOaX0J0B K (OPMHPOBAHUIO COJEpKaHUS Y4eOHOTro NpeaMeTa
«buonorus» coctaBwiIM: KoHUentyainbHble mnojoxenus @OI'OC COO o
B3aMMOOOYCIIOBJIEHHOCTH  1I€JIeil, CcoJAepX aHusi, pe3yJbTaTOB OOy4YeHUs W
TpeOOBaHMM K YPOBHIO MOJTOTOBKU BBITYCKHUKOB, MOJOXKEHUS 00 00IIUX IEIIX U
MPUHLNNAX, XAPAKTEPU3YIOMIMX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEJIHETO
obmero oopazoBanus B Poccuiickoit denepaiinu, a TaKKe MOJI0KEHUS O CIeUpUKe
Owonornu, €€ 3HAYCHWM B TIO3HAHWUU JKUBOW TIPUPOABI H 0OECTICUCHUH
CYIIECTBOBAaHMS uelloBeueckoro obmiectBa. CoriacHO Ha3BaHHBIM TOJIOKEHUSIM,
orpe/ereHbl OCHOBHBIEC (DYHKIIMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma no Ouonoruu Aa€T npeacTaBiIeHUE O LEsAX, 00 00IIell cTpaTeruu
00y4eHHUs1, BOCIUTAHUS U pa3BUTUA O0YUYaIOIIMNXCS CPEICTBAMH yUeOHOTO MpeaMETa
«buomnorus», onpeaenser 00s3aTebHOE IPEAMETHOE COICPKAHUE, €T0 CTPYKTYPY,
pacupenesneHue Mo pasfeliaM U TeMaM, PEKOMEHAYEMYIO MOCJIEI0BAaTEIbHOCTD
M3YUYEHHS y4eOHOTO MaTepuaia ¢ y4éTOM MEXKIPEIMETHBIX U BHYTPUIIPEIMETHBIX
CBsI3ei, JIOTUKKM O0Opa30BaTEIbHOIO IMPOIECCa, BO3PACTHBIX OCOOCHHOCTEH
00yJaroImmxcs.

B nporpamme 1o OMo10TUH TaKKe YUUTHIBAIOTCS TPEOOBAHUS K TUIAHUPYEMBIM
JUYHOCTHBIM, METanpeAMETHBIM W TPEAMETHBIM pe3yjibTaTaM OOydYeHHS B
dbopMUPOBAHUU OCHOBHBIX BUJIOB Y4E€OHO-TI03HABATEILHOM JEATeIbHOCTH/YUeOHbBIX
NeUCTBUN  0OydyarIIMXCs 1O  OCBOEHUIO  COJCpPKAHUS  OMOJIOTHYECKOTO
o0pa3oBaHus.

B nporpamme no 6uonoruu (10—11 kmaccel, 6a30BbIil ypOBEHB) peain30BaH
OPUHIIMI TPEEMCTBEHHOCTH B M3y4Y€HHMHM OHoJioTMd, Onarojgaps 4ueMy B Hel
MPOCMATPUBACTCSl HANpPaBIEHHOCTh HA Pa3BUTHE 3HAHUM, CBS3aHHBIX C
dbopmupoBaHuEM €CTEeCTBEHHO-HAYyYHOTO MUPOBO33PEHUS, IIEHHOCTHBIX
OpUEHTAIUN JTUYHOCTH, SKOJOTMYECKOI0 MBIIIUICHUS, TIPEACTABICHUN O 3JJ0POBOM
oOpa3e KU3HU U OEpEeKHBIM OTHOIIEHHEM K OKPY’KaIOIIeW MpPUPOIHON Cpeje.
[TosToMy Hapsiny ¢ u3ydeHHEeM OOIIEeOHOTIOTHUUECKUX TEOPUM, a TaKkKe 3HAaHHUU O
CTPOCHUU >KUBBIX CUCTEM PAa3HOTO PaHra U CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TPOIIECCOB B MpOrpamMMe Mo OWOJOTHHU YJIeJICHO BHUMAHHE HCIIOIH30BAHUIO
MOJTYYCHHBIX 3HAHWUW B IMOBCEIHEBHOW JKM3HU JJISl PEIICHUS PUKIAIHBIX 33/1a4, B
TOM  4YHuCie: TPO(PWIAKTUKA  HACJIEACTBEHHBIX  3a00JICBaHUN  YEJIOBEKa,
MEIUKOTCHETHYECKOTO  KOHCYJbTUPOBAHUS,  OOOCHOBAHHS  JKOJOTUUYECKH
1esecoo0pa3HOro MOBEICHUS B OKPY KArOIIel MPUPOJTHON cpefie, aHaIu3a BIUSHUS
XO3IMCTBEHHOM JICATEILHOCTH YEJIOBEKa HA COCTOSHUE TMPUPOAHBIX U



MCKYCCTBEHHBIX SKOCUCTEM. Y CUJIEHUE BHUMAaHUS K IPUKIAJIHON HAIPaBJIEHHOCTH
yueOHoro mpenMera «buonorus» mpoauKTOBaHO HEOOXOIUMOCTBIO 00ECIICUCHHS
YCIIOBUHM JIJISl pEHICHUs OJHOM M3 aKTyalbHBIX 33J]1a4 HIKOJIBHOTO OMOJIOTHYECKOTO
oOpa3oBaHMs, KOTOpas Tpennosiaraetr (GopMupoBaHHE Yy  OOydarOIIUXCs
CIIOCOOHOCTH aJlaliTUPOBAThCA K M3MEHEHMSIM JMHAMUYHO pPa3BUBAIOILErOCA
COBPEMEHHOT'O MMpA.

buonorus Ha ypoBHE cpeHero o01iero 00pa3oBaHus 3aHUMAET BaXKHOE MECTO.
Ona obecreunBaetr (popmMupoBaHHEe y 00yYaIONUXCS TPEACTABICHUNA O HAYIHOU
KapTUHE MHUpa, paclupser W 0000IIaeT 3HAHUS O JKUBOM mpupope, e&
OTJINYMTENIBHBIX NPHU3HAKAX — YPOBHEBOM OPraHU3alMyd W DBOJIOLUH, CO3AAET
YCIOBHSL  JJIA: TIO3HAHUS  3aKOHOB  JKMBOM  IpUpoAbl, (opMupoBaHUs
(yHKIIMOHAJIBHOW TPAaMOTHOCTH, HABBIKOB 3J0pPOBOro U Oe3omacHoro ooOpasa
KU3HH, YKOJIOTMYECKOTO MBILICHUS, [IECHHOCTHOTO OTHOLIEHUS K JKMBOW IIPUPOE
U YEJIOBEKY.

Bonpioe 3HaueHne OMOJIOTHUS UMEET TaKKe JUIsl PEIICHUs] BOCIIUTATEIbHBIX U
pa3BUBAKOIIMX  337a4  cpeAHero  obmiero  oOpa3oBaHusA,  COLMAIM3ALUU
oOyyvatouuxcs. M3yyenue Onosioruu odecrneuynBaeT ycioBUs g (POPMUPOBAHUS
UHTEIUIEKTYaJIbHbIX, KOMMYHUKAIIMOHHBIX W HH(OPMALIMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJBTYphl, CIOCOOCTBYET HMHTETpAllMd OMOJOTMYECKHX 3HAHUM C
NPEICTaBICHUAMHU U3 APYTUX YU€OHBIX IPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU U
reorpadun. Ha3BaHHble MMOJIOXKEHHUS O TMpEeAHA3HAUYEHUU Y4YEOHOro mpeaMera
«buonorus» cocTaBWJIM OCHOBY [UIsl ONpENEICHUs] IMOAXOI0B K OTOOpy H
CTPYKTYPUPOBAHHMIO €r0 COJEp>KaHMsI, MPEICTABIEHHOTO B MpPOrpaMMe IO
OMOJIOTHH.

Ot60p conepxkanust ydueOHOro mpeamera «buomorus» Ha 6a30BOM ypOBHE
OCYIIECTBJIEH C MO3ULUN KyJIbTypOCOOOPa3HOrO IMOAXO0Ja, B COOTBETCTBUH C
KOTOPBIM OOYyYaroluecs: JOJKHbl OCBOMTH 3HAHMS W YMEHHUS, 3HAUUMBbIE JUIS
(opMupoBaHus o0OmIeNd KyJIbTYphl, ONpPEICISIONINE aJleKBaTHOE IOBEICHUE
YeJIoBeKa B OKpY’Karollled MPUPOTHOM cpejnie, BOCTpeOOBaHHBIC B IOBCEIHECBHOM
KU3HU U TpaKTUUecKou aestenbHOCTH. Ocoboe MecTo B 3TOM cuUCTeMe 3HaHUM
3aHUMAIOT 3JIEMEHTHI COJICPKAHUs, KOTOPBIE CIIyKaT OCHOBOM At (hOPMHUPOBAHUS
IIPEICTABICHUM O COBPEMEHHOM €CTECTBEHHO-HAY4YHOM KapTUHE MHpa U
[EHHOCTHBIX  OPHEHTAIUSAX  JMYHOCTH, CHOCOOCTBYIOIIMX  T'yMaHU3ALMU
OMOJIOTUYECKOT0 00pa30BaHMUS.

CrpyKTypupoBaHHe COJEp)KaHusl y4eOHOro MaTepuajga B MPOTrpaMMe IO
OMOJIOTUM OCYIIECTBJIEHO C Y4Y€TOM MPUOPUTETHOTO 3HAYECHHUS 3HAHUU 00
OTJIMYUTENBHBIX OCOOCHHOCTAX >KMBOM MPUPOJIbI, O €€ YPOBHEBOW OpraHU3ALMU U
ABOJIIOIIMHU. B COOTBETCTBHM C 3TUM B CTPYKTYype yueOHOTro npeamera «buomorus»
BBIJICJICHBI CIICIYIOUIUE COJAEpKaTeNbHble JIMHNAN: «bronorus kak Hayka. Metozsl



Hay4yHOro mo3HaHus», «Kierka kak Ouojormueckas cucrema», «OpraHusm Kak
ouonoruueckas cucrema», «Cucrtema W MHOrooOpasue OpraHH4ecKoro MHUpay,
«OBOJIIOLIUS KUBOU MPUPOABI, « IKOCUCTEMBI U MPUCYIIIUE UM 3aKOHOMEPHOCTI.

Leny u3ydenuss ydeOHoro mnpemmera «buonorus» Ha 0a30BOM ypOBHE —
OBJIaJIcHHE  OOYyYaIOIUMUCS  3HAHUSAMH O  CTPYKTYPHO-(DYHKIIMOHAIBHOM
OpraHu3allid >KUBBIX CHCTEM pPAa3HOTO paHra MW MNpUOOpPETEHHWE YMEHHUU
WCIIONIb30BaTh 3TH 3HAHUS JI TPAMOTHBIX JACUCTBUNA B OTHOLIEHUH OOBEKTOB
’KUBOM MPHUPOJBI M PEIICHUS Pa3IMYHBIX )KU3HEHHBIX MTPOOIIEM.

JlocTixkeHre 1enu u3ydeHus ydeOHoro mpenmera «buonorus» Ha 6a30BOM
ypOBHE 00€CreunBaeTCs peleHUEM CIIeAYIONINX 3a/1ay:

OCBOCHHME OOYYAIOIMIMMHCS CHUCTEMbl 3HAHMA O OMOJIOTMYECKUX TEOPHSX,
YYEHMSIX, 3aKOHAaX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, NIPABWIAX, CIIYXKAIIUX OCHOBOMU
g (OpMHUPOBAHMS MPEACTABICHUI O €CTECTBEHHO-HAyYHOW KapTHHE MHpa, O
METOJaX Hay4YHOI'O MO3HaHMsI, CTPOCHUH, MHOIOOOpa3uu U OCOOEHHOCTSX JKHUBBIX
CUCTEM PA3HOT0 YPOBHS OPraHU3ALMH, BBIJAIOIINUXCSA OTKPBITUSAX U COBPEMEHHBIX
UCCIIEIOBaHUSIX B Ouojioruu; (GopMHUpOBaHHE y OOyyarolUXCs [MO3HABATEIbHBIX,
MHTEJUIEKTYAJIbHBIX M TBOPYECKUX CIOCOOHOCTEHN B MPOLECCE aHalu3a JAHHBIX O
MyTSAX Pa3BUTHUA B OMOJIOTMM HAYYHBIX B3IJISA0B, UAEH U MOJIXOJ0B K W3YUYEHUIO
KUBBIX CHCTEM pPa3HOIO YpPOBHSA OpPraHU3AllMH; CTAHOBIEHUE Yy OOYyYaroIUXCs
00111e# KyJIbTYphl, QYHKIIMOHAIBHOU TPAMOTHOCTH, Pa3BUTHE YMEHUN OOBSICHATH U
OLICHUBATh SIBJICHUSI OKPY KAIOILIET0 MUPA >KMBOM MPUPOJIbI HA OCHOBAHUY 3HAHUH U
OMbITa, TOJYYECHHBIX MPU U3YyYEHUU OHOJOTuM; (popMupoBaHHEe y 0OyHaromuXcs
YMEHUN WUTIOCTPUPOBATh 3HAUYCHHE OWOJIOTMYECKUX 3HAHUUA B MPAKTHUYECKOM
NEATEIbHOCTH YEJOBEKA, Pa3BUTUU COBPEMEHHBIX MEAMIMHCKHAX TEXHOJOTHMU U
arpoOMOTEXHOJIOTUH; BOCHHUTAHHWE YOEKIAEHHOCTH B BO3MOXHOCTU IO3HAHUS
YeJIOBEKOM JKMBOM MNPUPOABI, HEOOXOIUMOCTH OEpeXHOr0 OTHOUICHHSI K HeEH,
COOJIIOICHUS STUYECKMX HOPM IPH NMPOBENEHUU OMOJOTMUECKHUX HCCIIEIOBAHUM;
OCO3HaHMUE [IEHHOCTHU OMOJIOTMYECKUX 3HAHU /17151 TOBBILLIEHUS YPOBHS
HKOJIOTMYECKON KyJNbTypbl, Ais (HOpMHUpOBaHHS HAYYHOTO MHMPOBO33PEHHUS,

MpUMEHEHNEe TPUOOPETEHHBIX 3HAHUN U YMEHUH B TTOBCEIHEBHOM KU3HU IS
OLICHKH TOCJEACTBUI CBOEH JEATEIbHOCTH MO OTHOIICHHUIO K OKpY XKalolleh cpee,
COOCTBEHHOMY 3/I0POBBIO, OOOCHOBaHME M COOJIOJIEHUE Mep MNPOPUIAKTUKU
3a001eBaHUM.

B cucreme cpennero obmero ob6pazoBanus «buonorus», uzydyaemas Ha
0a30BOM YypOBHE, SBJISETCS OOSA3aTENbHBIM Y4E€OHBIM IMPEIMETOM, BXOJSALIUM B
cocTaB IpenMeTHoM obnacTu « EcTrecTBeHHO-HAYYHbIE TIPEMETHD.



JIiist m3ydenusi 6nonoruu Ha 6a30BOM YPOBHE CPEIHETO O0Iero 00pa3oBaHMs
oTBoauTCcs 68 yacoB: B 10 kinacce — 34 vaca (1 gac B Henento), B 11 knacce — 34 yaca
(1 gac B HEezEIIO).



COILEPKXAHUE OBYYEHUASA
10 KITACC

Tema 1. buosiorusi kKak Hayka.

buonorust kak Hayka. CBs3b OMOJIOTMU C OOIIECTBEHHBIMHU, TEXHUUYECKUMU U
JAPYTUMH €CTECTBEHHBIMH HayKamH, (GUIocO(He, 3TUKON, SCTETUKOW U MPaBOM.
Ponpb 6uonoruu B popMupoBaHUU COBPEMEHHON HayyHOU KapTHHBI Mupa. Cuctema
OMOJOTHYECKHUX HayK.

MeTtoapl NO3HAHUA )KUBOW NMPUPOBI (HAOIIOIEHNE, SKCIIEPUMEHT, OIIUCAHUE,
U3MepeHue, Kiaccuukalus, MOJIEIMPOBAHUE, CTaTHUCTUYECKas o00paboTka
JTAHHBIX ).

JeMoHcTpanuu:

IToptpetst: Y. lapsun, I'. Mennens, H. K. Konsos, k. Yorcon n @. Kpuk.
TaOnuips! u cxeMbl: «MeTo bl TO3HAHUS )KUBOM PUPOIBD».
JlabopaTopHbie U NpaKTHYECKHE PA0OTHI:

[Ipaktuueckas padora No 1. «Mcmonb3oBaHue pa3IUYHBIX METOJIOB IPHU
U3Y4YEHUH OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3alMS.

JXKuBble cucTembl (OMOCUCTEMBI) KakK MpeAMET u3yueHus: ouonoruu. Otaudue
YKUBBIX CUCTEM OT HEOPTraHUYECKOU MPUPOIBI.

CaoiicTBa OMOCUCTEM U UX pa3HOOOpasue. Y POBHU OpraHU3alud OMOCUCTEM:

MOJICKYJIAPHBIN, KIETOYHBIA, TKAHEBBIN, OPTaHU3MEHHBIN, OMYJIAIMOHHOBUIOBOM,
AKOCUCTEMHBIN (OMOT€OLIEHOTUYECKUI ), OUOC(hEpPHBI.

JdeMmoHcTpanuu:

Tabnuiel u cxembl: «OCHOBHBIC MPU3HAKU JKU3HWY», «YPOBHU OpraHU3aIUU
KUBOU MPUPOABD).

O6opynoBanue: Mojaenb MoJiekybl JIHK.

Tema 3. Xumnueckuii cCOCTaB U CTPOECHUE KJIETKH.

XUMHUYECKHM COCTaB KJIETKH. XUMHWYECKHE 3JIEMEHTBI: MaKpPO3JIEMEHTHI,
MHKpO3JeMEeHThI. Bo/la 1 MUHEpaJIbHBIE BEIIECTBA.

OyHKIMM BOJALI M MHUHEpPAJbHBIX BeEIIECTB B KieTke. l[lomnepxanue
OCMOTHYECKOro OajaHca.

benku. CoctaB u cTpoeHue OenKOoB. AMUHOKHCIOTBI — MOHOMEpPHI OEIKOB.
He3zameHnnmble u 3aMEHUMBIE AMUHOKUCIOTH. AMHUHOKHUCJIOTHBIM COCTaB. Y POBHU
CTPYKTYpbl O€IKOBOM MOJIEKYJbl (TIEpBUYHAS, BTOPUYHAs, TpETUYHAS W
YeTBEPTUYHAS CTPYKTypa). XUMHUYECKHME CBOMCTBa OenkoB. buomornueckue
GyHKIMN OEIKOB.



depmenThl — Owonormyeckue Katanu3atopbl. CtpoeHue depmeHTa:
aKTUBHBIM TIeHTp, cyOcTpaTHas crermupudaocts. KodepmenTsl. BuramuHBIL.
OTinunst pepMEHTOB OT HEOPTAHUYECKUX KaTalTu3aTOPOB.

VYTi1eBoIbI: MOHOCAXapH/IbI (TII0KO03a, pud03a 1 1e30KCuprbd03a), Trucaxapu bl
(caxaposa, JlakTO03a) W MoOJUcaxapuabl (Kpaxmay, TJIMKOT€H, IEJUII0JI03a).
buonornueckne QpyHKITNM YTIeBOIOB.

JIumu et TPUTJTHLICPHUIBI, dbochomumnubI, CTEPOHIBI.
I'unpodunsHOTHAPOGOOHEIE CBOMCTBA. bHonmormdeckne QYHKIMH JTUIHIOB.
CpaBHEHHE YTIIEBOJIOB, OCTTKOB U JTUMHUAO0B KaK HCTOYHUKOB YHEPTHUH.

HyxneunnoBeie kucnotel: JIHK wu PHK. Hykneotuaslr — MoHOMEpHI
HyKJIeMHOBBIX KUCIOT. Ctpoenue u pyukiuu JJHK. Ctpoenue u ¢pynkuuu PHK.
Buasl PHK. AT®: ctpoenue u pyHKIUU.

[utonorus — Hayka o kietke. Kiierounast Teopust — npuMep B3auMOIEHCTBUS
uaen u GakToB B HAYYHOM MO3HAHUHU. MeTOo1bl U3yUEHUS KIETKH.

Knetka kak nenoctHas xuBas cucreMa. O01ue nNpu3HaKky KIEeTOK:
3aMKHyTasi HapyxHasi meMOpana, Mmonekynbl JIHK kak renernueckwii ammapar,
CUCTEMa CHHTE3a OelKa.

Tunel KIETOK: 3yKapuoTHYecKas M HpokapuoTudeckas. OcoOeHHOCTH
CTpPOEHHUs MpOoKapuoTHYecKor KieTku. Kierounas crenka Oakrepuii. CTpoeHue
AYKapUOTUYECKON KIEeTKA. (OCHOBHBIE OTJWYWS PACTUTEIBHOM, >KMUBOTHOW U
IrpUOHOMN KJIETKH.

IToBepXHOCTHBIE CTPYKTYpbI KJIETOK — KJIETOYHAsl CTEHKA, FJIMKOKAIUKC, UX
¢dbynkuuu. [Tnazmatnueckas memOpana, e€ cBoiicTBa u ¢pyHkuuu. [{uronnazma u eé
opranounbl. OnHomeMOpaHHbie opraHouabl kietku: OIIC, ammapar [Nombmxw,
nu3ocoMbl. [lolyaBTOHOMHBIE OPTraHOWJIbI KJIETKHA: MHUTOXOHJIPUU, ILIACTUJIBI.
[Ipoucxoxaenre MUTOXOHIpUH U 1iactua. Buasl miactua. HememOpanHbIe
OpraHouJbl KJIETKU: pUOOCOMBI, KIJIETOYHBIM WEHTp, LEHTPUOIU, PECHUYKH,
KryTHUKUA. OYHKIIMU OPraHOUJI0B KJIETKU. BKiItoueHus.

SAnpo — perynstopHbiid 1eHTp KieTku. CTpoeHue siapa: sjaepHas 000JI0UKa,
KapuoIuia3Ma, XpoOMaTHH, SIPBIIIKO. XPOMOCOMBI.

TpaHCIIOPT BEIIECTB B KJIETKE.

JdeMoHcTpanuu:

[Toptpetsi: A. JleBenryk, P. I'yk, T. IlIBann, M. Illneinen, P. Bupxos, Ix.
Yorcon, ®. Kpuk, M. Yuikunc, P. ®@panknun, K. M. bap.

Hunarpammel: «PacmipeneneHne XMuMAYECKUX SJIEMEHTOB B HEKUBOU IIPUPOLEY,
«PacripeeneHne XuMUYECKUX JIEMEHTOB B dKUBOU IIPUPOIEL.

Tabmuier 1 cxemsl: «Ileproguyeckas TaOnMHIIa XUMUYECKUX SJIEMEHTOBY,
«CtpoeHue MoJIeKyJbl BoJIb», «brnocunres 6enkay, « CTpoeHHE MOJICKYJIbl OSIKay,



«Ctpoenue ¢depmentarn, «Hyknennossie kucnotel. JJHK», «Ctpoenune mMonexysbi
AT®», «CTpoeHne 3yKapuOTHUECKOW KIETKN», «CTpOeHUE MKUBOTHOU KIETKW»,
«CTpoeHHE pacTUTENbHON KIETKW», «CTpOeHHWE NPOKAPUOTUUYECKON KIETKNY,
«CTpoeHue aapa KIETKN», « YTIEBOABDY, «JIumuasn.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, OOOpYyJIOBaHUE I MPOBEACHHUS
HAOMIOICHUM, H3MEPEHHM, SKCIEPUMEHTOB, MHKpOIpEnaparbl pPacTUTENIbHbIX,
’KUBOTHBIX U OAKTEpUATbHBIX KIETOK.

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

Jlaboparopnas pabora Ne 1. «M3ydyeHue KaTadIUTUYECKOW aKTUBHOCTH
¢dbepMeHTOB (Ha IpUMEPE aMIUTIa3bl WU KaTajaasbl)y.

Jlabopatopnass pabora Ne 2. «M3yueHue CTpPOCHHUSI KIETOK pACTEHUH,
KUBOTHBIX W OakTepUil MOJI MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIIpEnaparax u ux
OIHMCAHUEY.

Tema 4. /KusHeaesiTeJIbHOCTD KJICTKH.

OOmeH BemecTB, WM METabOIU3M. ACCUMIIIANMS (TUIACTUYECKUM OOMEH) U
TUCCUMWISIIUS (PHEPreTUUeCKuid OOMEH) — JIBE€ CTOPOHBI E€JUHOI0 IIpoiiecca
Merabosn3ma. Pojib 3aKOHOB COXpaHEHHsI BEIIECTB M SHEPIMH B MOHUMAHHH
MeTaboJIu3Ma.

Tunsl oOMeHa BeliecTB: aBTOTPOHBIN U reTepoTpodHbIi. Poiab pepMeHToB B
oOMeHe BEIIEeCTB U MPEBPAIICHUN YHEPTHH B KIIETKE.

®ortocunTe3. CBeroBas u TemHOBas (a3pl (doTocuHTe3a. Peakuuu
dboTocunTeza. DPdhekTuBHOCTH (hOTOCHHTE3a. 3HAUECHUE (POTOCUHTE3A IJIS KU3HU
Ha 3emiie. BnusHue ycinoBuil cpeabl Ha POTOCUHTE3 M CIIOCOOBI TOBBIMICHUSI €T0
IPOJYKTUBHOCTH Y KyJIbTYPHBIX PACTEHUH.

XeMOCUHTEe3. XEeMOCUHTE3UpyIolue OakTepuu. 3HAUEHUEe XEMOCHHTE3a IS
KW3HU Ha 3eMIIE.

OHepreTuueckuii oOMeH B kieTke. PaciiernieHue BellecTB, BBIJCIECHUE U
aKKyMYJINPOBAaHUE SHEPTHH B KJIETKE. DTalbl JHEPreTUUECKOTro oomMeHa. [ mukonus.
bpoxenne u ero Buabl. KHCIOpOAHOE OKHCIEHWE, WIM KIETOYHOE JbIXaHUE.
OxucnurensHoe GochopunmpoBanne. IPHEeKTUBHOCTh IHEPTETUIECKOTO OOMEHa.

Peaknuu MarpuuyHoro cunHte3a. ['enernueckas unpopmamus u JHK.
Peanuzanus reHermyeckod HHPOpMAlLMM B KIETKe. ['€HETHMUeCKUl KOJI U €ro
cBoiictBa. Tpanckpunus — marpuunbiii cuate3 PHK. Tpancmsiius — 6uocunres
Ooenka. Otanbl TpaHciusiuuu. KonaumpoBanue amuHOkucior. Pons pubocom B
OounocuHTe3e OenKa.

Hexnerounsie ¢hopmbl sxu3Hu — BUpYChI. McTopus otkpsitus Bupycos (. U.
WBanoBckuit). OCOOEHHOCTH CTPOCHUS W OJKU3HEHHOTO IIMKJIA BHUPYCOB.



bakrepnodaru. bonesnn pacTeHwil, J>XUBOTHBIX M YEJIOBEKA, BBHI3bIBAEMBIC
BUpycamu. Bupyc ummynoaeduimra yenoseka (BUY) — Bo3oyaurens CITIN da.
OOparHast TpaHCKpUIILIUS, peBepTaza u uHTerpasza. [lpodunaktuka
pacnpocTpaHEHUsl BUPYCHBIX 3a00JICBAHUI.

JleMoHcTpanuu:

IToptpetsl: H. K. Konsuos, /. . UBanoBckuii, K. A. Tumupsses.

Tabmuubr u cxembl: «Tumbl mutanus», «Metabonu3am», «MHUTOXOHIPHUSY,
«OHepreTrueckuil oOMen», «Xnoporuact», «@orocunresy», «Ctpoerne JJHK»,
«CTtpoeHue u pyHKIMOHUPOBaHHE reHay, «CuHTe3 0enkay, «['eHeTuuecKuil Koy,
«Bupycob», «bakrepuodarn», «CtpoeHue u ku3HeHHBIM Uk Bupyca CIIW/a,
0akrepuodaray», «Permmukarus [JTHK».

O6GopynoBanue: Mojenu-ammidkanuu «Yasoenue JIHK u Tpanckpummsy,
«buocunres 6enka», «CTpoeHue KICTKN», Mojielb cTpyKTypsl JJHK.

Tema 5. Pa3MHOKeHHe M1 MHAMBHUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Kierounbiéi 1ukiI, WM KU3HEHHBIM IMKI KieTku. MHTepdaza m MuTO3.
IIpomecchl, mporekaromue B HHTEpdasze. Perumkamms — peakius MaTpUYHOTO
cunteza JIHK. Crpoenune xpomocomM. XpOMOCOMHBIH HAbOp — KapUOTHIIL.
JIummonaHeIA M TAIUIOWJAHBIA ~ XPOMOCOMHBIE ~ HAaOOpBl.  XPOMATH/IBI.
[{utonmorndyeckue OCHOBBI Pa3MHOXEHUS MW  HMHAUBUIYAIHHOTO  Pa3BUTHS
OPTraHU3MOB.

Henenune knetku — MuTo3. Craauu MuTo3a. IIporecchl, mMpouCXoasiue Ha
Pa3HBIX CTAAUSAX MUTO3a. BHOJOTUYECKHI CMBICJI MUTO3A.

[Iporpammupyemasi ruoesb KJIETKH — aronTo3.

dopMbI pa3MHOKEHHUSI OPTaHU3MOB: Oecrojioe U MojioBoe. Buabsl 6ecmnosnoro
Pa3MHOXXEHUA: JIEJICHHE HAJABOE, IOYKOBAaHME OAHO- M MHOTOKIJIETOYHBIX,
criopooOpa3zoBaHue, BEreTaTUBHOE pa3MHOKeHHE. VICKycCTBEHHOE KIIOHHMPOBAHUE
OpraHu3MOB, €r0 3HAYEHUE JIJIs1 CEIEKIUU.

[TonoBoe pa3MHOMXKEHHE, €T0 OTIUYHUS OT OECIIOIOrO0.

Meiio3. Cragumn meriosa. IIporeccel, npoucxoAsuue Ha CTaausix Meio3sa.
[ToBenenue xpomocom B Meuo3e. KpoccuHroBep. buosiormdeckuid CMbICT H
3HA4YCHUE MEN03a.

I'amerorenes — mnporecc 00pa30BaHHS TOJIOBBIX KJIETOK Yy JKWBOTHBIX.
[TonoBbie >kene3bl: CeMEHHUKU W suyHukA. OOpa3oBaHWEe W Pa3BUTHE IOJIOBBIX
KJIETOK — TraMmeT (CIepMaTo30uj, SUIEKIEeTKAa) — CIEPMATOT€HE3 M OBOTCHES.
OcoOeHHOCTH CTpPOEHUsl SANWLEKIETOK U CIepMaro3ouaoB. OIIoJ0TBOpPEHHUE.
[Taprenorenes.

NunuBuayanbHoe pa3BuTHE (OHTOreHe3). OMOpPHOHAIBLHOE  pPa3BUTHE
(amOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTUS Y MO3BOHOYHBIX KUBOTHBIX:



apobnenue, racTpyisiuusi, opraHoreHe3. IloctamOpuonanbHOe paszBuThe. THIIBI
MOCTAMOPHUOHAIIBHOTO Pa3BUTHSL: MpsMOE, HempsMoe (JMYMHOYHOE). BrusHue
Cpelpl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPBI, CIOCOOHBIE BHI3BIBATH BPOXKAEHHBIC
YPOJICTBA.

Poct u pasButue pacteHuil. OHTOTr€HE3 LIBETKOBOTO PACTEHUS: CTPOCHHE
CEMEHH, CTaJINN PA3BUTHSL.

JemoHcTpanum:

Tabmuupr m  cxeMbl: «@POpMbI Pa3MHOXKEHUS OPraHu3MoB», «/[BoiiHOE
OIUIOJOTBOPEHUE Yy IBETKOBBIX pacTeHuUn», «BerertaTuBHOE pa3MHOKEHUE
pactenuii», «Jlenenue kieTku OakTepuity, «CTpoeHHE TOJOBBIX KIIETOKY,
«Ctpoenne xpomocoMbdy, «Kmerounsi nukny, «Pemmkamus JTHK», «Mwuto3y,
«Menosz», «lIpsmoe u HenpsMoe pa3BuTHE», «l'aMeTOreHe3 y MIIEKOIUTAONIUX U
4eJI0BeKay, «OCHOBHBIE CTa NN OHTOIEHE3AY.

OOopynoBanue:  MHKPOCKOI, MHKponpenaparsl «CrepmMaTo30uIbl
MJIEKOIIMTAIOLIET0», « SIMIEKIIeTKa MIEKOIUTAOIIEr0», «KapruoKHe3 B KIIeTKax
KOpEIIKa JIyKa», MATHUTHAsI MOJENb-aIIInKaus «/leneHue KIeTKn», MOJIEIb
JIHK, monens meTadazHoit XpOMOCOMBI.

JlabopaTopHbie U IpaKTHYECKHE PAdOThI:

Jlaboparopnas pabora Ne 3. «HabGmiogeHue MHTO3a B KIETKAaX KOHYHUKA
KOpEIKa JIyKa Ha TOTOBBIX MUKPOITPENapaTax».

JlaGoparopHass pa6ora Ne 4. «V3ydeHue CTpOCHHUS TIOJOBBIX KJIETOK Ha
FOTOBBIX MUKPOIIPENApaTaxy.

Tema 6. HacsieiCTBEHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3agaumn renetuku. Mctopus passutus reHeTuku. Pois nuronoruu
U SMOPHOJIOTUM B CTAaHOBJIEHWW TEHETUKHU. BKiag poccuiickux M 3apyOesKHBIX
Y4EHBIX B pa3BUTHE TEHETUKU. MeToapl TeHeTUKu (TUOpPUI0IOTHYECKUH,
LUTOTEHETUYECKUM, MOJEKYISIpHO-TeHeTHYeCKUil). (OCHOBHbIE T'€HETHYECKHUE
NoHATUA. ['eHeTHYeCKass CUMBOJIMKA, UCTIOJIb3yEeMasi B CXEMaxX CKPEUIMBAHUM.

3aKOHOMEpPHOCTHU HacJieI0BaHUsl MPU3HAKOB, YCTaHOBJIEHHbIE ['. MeHnenem.
MoHoruOpuHOe CKpeluBaHue. 3aKOH eauHO-00pa3usi THOPHUIIOB IEPBOTO
nokoJieHus. [IpaBusno toMuHMpoBaHuUs. 3aKOH paclIEIJIEHUs MPU3HAKOB. [ unoresa
YUCTOTHI raMeT. [1osTHOE M HenmoTHOE JTOMUHUPOBAHUE.

JuruOpuaHoe ckpemmBaHue. 3aK0OH HE3aBUCUMOTO HACIEOBaHUS TPU3HAKOB.
[{uTtoreHeTnuecknue OCHOBBI AUTHOPUAHOTO CKpEIIMBaHUS. AHaIU3UPYIOIIee
cKpenuBanue. Vcrnonp30BaHne aHATM3UPYIOLIETO CKPEIMBAHUS 1JIs1 OIIPEICIICHUS
reHOTHUIa 0COOU.

CuenieHHOE HacyenoBaHue mpu3HakoB. PaboTta T. MopraHna 1o crienjieHHOMY
HAaCJIEOBAaHUIO F'eHOB. Hapynienue cuernsieHnst reHOB B Pe3yJIbTaTe KPOCCUHIOBEPA.



XpOMOCOMHasl TEOPHsI HACJIEICTBEHHOCTH. | eHeTnYecKkrne KapThl.

I'eneTuka mona. XpoOMOCOMHOE OIPEIEICHUE MOJIa. AYTOCOMBI U TOJOBBIE
XpOMOCOMBI. ['OMOrameTHole W TeTeporaMeTHble opraHu3mbl. HacnemoBanue
IIPU3HAKOB, CLETUICHHBIX C ITOJIOM.

N3meHunBOCTh. BUbl H3MEHYMBOCTH: HEHACIIEICTBEHHAS U HACJIEICTBEHHAS.
Ponp  cpempl B HEHAcNEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHKA
MOAU(UKAIMOHHON U3MEHYMBOCTH. BapuarimoHHBINA psT ¥ BapUaIMOHHAS KPUBAas.
Hopma peakuuun npuzHaka. KoamdyecTBEHHbIE M KAaUECTBEHHbBIC NMPU3HAKA U UX
HOopMa peakiuu. CBoicTBa MOIU(PUKATMOHHON U3MEHYMBOCTH.

HacneacTBeHHasi, WM TEHOTUIIMYECKAs,, M3MEHUYMBOCTh. KoMOMHaTHMBHAS
M3MEHYMBOCTh. Meilo3 M MOoJOBOM mpolecc — OCHOBA KOMOMHATUBHOM
M3MEHYMBOCTH. MyTarmonHas n3MeHUnBOCTh. Kinaccudukaius MyTanuii: reHHbIE,
XPOMOCOMHbBIE, TeHOMHBIE. HacToTa U MpUYUHbI MyTaluil. MyTtareHHble (hakTOpHI.
3aKOH rOMOJIOTMYECKUX PSAIOB B HaclieIcTBeHHOM n3mMeHunBoctyu H. Y. BaBuiiosa.

BuesnepHas HacneACTBEHHOCTh U U3MEHYMBOCTD.

I'enetuka wenoBeka. Kapuotun uyenoBeka. OCHOBHbIE METOAbI TEHETUKH
YeJIOBEKA: FeHEaTOrHYeCKUi, OJIM3HEIIOBBIN, ITUTOTEHETUYECKUNA, OMOXUMHYECKUH,
MOJICKYJISIPHO-TE€HETUYECKHI. CoBpeMeHHoOe ONpEIEICHNE TE€HOTHUIA!
MOJIHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCIE C MOMOIIBIO
[II1P-ananmu3a. HacneacTBeHHble 3a00JICBaHUS YEIOBEKA: TEHHBIC OOJIC3HH,
0OJIE3HH C HACIEACTBEHHON MpPEeAPaCIONOKEHHOCThIO, XPOMOCOMHBIE OOJIE3HH.
ComaTtnueckue | TeHepaTuBHble MyTauuu. CTBOJIOBbIE KIETKU. [IpUHIUIIBI
3I0pOBOTr0 00pa3a >KU3HH, AUATHOCTUKH, MPODUIAKTUKN U JICYCHUSI TeHETUYECKUX
Oone3Heil. MeanKo-reHeTUYecKoe KOHCYJbTUPOBAHUE. 3HAYCHUE MEIUIIMHCKOM
TC€HETHKHU B MPEJAOTBPAIEHUH U JICUEHUU TeHETHUECKUX 3a00JI€BaHN YEIOBEKa.

JdeMoHcTpanuu:

[Toptpetsi: I'. Mengens, T. Mopran, I'. ne ®pu3, C. C. UerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.

Tabmuie 1 cxembl: «K MOHOTHOPHIHOE CKPEIIUBAHUE M €0 [IUTOTCHETHIECKas
OCHOBa», «3aKOH pacUIEIICHUS U €70 LIMTOT€HETUYECKAsi OCHOBAY, «3aKOH YUCTOTHI
ramer», «uruépuaHoe ckpemniuBanue», «l{uTonornueckue OCHOBBI JUTHOPHUIHOTO
CKpelnBaHus», «Menosy», «B3auMoIeCTBUE AJUIENIbHBIX TEHOBY, «l €HEeTUYeCKue
KapThl PACTEHUM, KUBOTHBIX M 4YeJOBEKay», «[ eHeTnka mosa», «3aKOHOMEPHOCTH
HACJIEIOBAHUs, CIEIJIEHHOTO C MOJIoM», «KapuOTHIIBI 4eloBE€Ka M >KUBOTHBIXY,
«Bunpl m3mMeHunBoCcTHY, «MoauduKalMOHHAsS W3MEHYUBOCTHY, «HacnemoBanue
pesycdaktopay, «I'eHeTnka rpymn KpoBu», « MyTalluOHHAsI ”3BMEHYUBOCTH.

O6opynoBaHue: MoAeIU-aNIUIMKAINU « MOHOTHOPUIHOE CKPEIIMBAHUEY,



«Hemonnoe nomunupoBanue», «JuruOpunnoe ckpemmBanue», «llepekpéct
XpOMOCOM», MUKPOCKOT ¥ MUKporpenapart «Jpo3oduiay (Hopma, MyTauu Gopmbl
KpBUIbEB M OKPACKU Tela), repoapuid «I'opox moceBHOM.

JlabopaTopHble H NpaKTHYECKHE PA0OTHI:

Jlabopatopuast pabota Ne 5. «M3ydeHue pe3yJabTaTOB MOHOTHOPUIHOTO H
JAUTUOPUTHOTO CKpPEIIUBAHUS Y APO30(HIIbI Ha TOTOBBIX MUKpPOIIpEnapaTaxy.

JlabopaTtopHnas padora Ne 6. «M3yuenne MoaupuKaMOHHON N3MEHUYNBOCTH,
ITIOCTPOECHUE BAPUALIMOHHOTO Psiia U BAPUALMOHHON KPUBOW.

JlabopatopHnasi padora Ne 7. «AHanu3 mytanuii y Apo30(uiibl Ha TOTOBBIX
MUKPOIIPENapaTaxy.

[Ipaktyeckass padora Ne 2. «CocraBieHHME M aHAJIU3 POJIOCIOBHBIX
YEIOBEKA.

Tema 7. Cesiekuusi opranuzmMoB. OCHOBbI OHOTEXHOJIOTHH.

Cenexkupns KaKk HaykKa M OPOLECC. 3apOKACHUE CEJEKIUU U JTOMECTHKALHS.
VYuenue H. 1. BaBunoBa o nieHTpax NpoOUCX0XKIE€HUS U MHOT000pa3us KyJIbTyPHbIX
pacteHuii. LIeHTpbI IPOUCXO0KACHHS JOMAIIHUX )KMBOTHBIX. COPT, MOpoAa, ITaMM.

CoBpeMeHHbIE METO/IbI CeJIeKIMU. MaccoBbI U MHAUBUAYAJIbHBIN OTOOPHI B
CEJIEKIIMM PACTEHMH M KUBOTHBIX. OLEHKa JKCTEpbEpa. bIM3KOPOICTBEHHOE
CKpeluBaHue — HWHOpuauHr. Yucras nuHus. CKpelMBaHUE YHUCTHIX JIMHUM.
I'ereposuc, nnn rubpunHas cuia. HepoacTBeHHOE CKpeniMBaHuE — ayTOPUAMHI.
Otnanénnas rubpuauzanus u e€ ycrnexu. IckyccTBEHHBIM MyTareHes U nojay4yeHHue
NOJIMIIIIONI0B. JIOCTHKEHNS CENEKIIMY PACTEHUM, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHonoruss kak oTpaciib OPOU3BOACTBA. ['€HHAs WHXKEHEpHUs. ITambl
co3ganusi pexomOuHanTHOM JIHK wu Tpancrenneix opranusmoB. KierouHas
unxeHepus. Kierounble KyJnbTypbl. MUKPOKIOHAIBHOE Pa3MHOKEHUE PACTEHUM.
KiionupoBaHue BBICOKONPOAYKTUBHBIX CEIbCKOXO3SIICTBEHHBIX OPraHu3MOB.
OKkojloruyeckre M 3thyeckue  npodnembl. MO —  reHeTHYecKH
MOJIU(PUITUPOBAHHBIC OPTAHU3MBI.

JlemoHcTpanuu:

[Toptpetsr: H. U. BaBuiios, U. B. Muuypumn, I'. /1. Kapnieuenko, M. @. lBaHoOB.

Tabmuupbl 1 cxembl: Kapta «LIeHTpbl TPOUCXOXKIEHUS W MHOTooOpasus
KyJIbTYPHBIX pacTeHuit», «Iloposibl JOMAIIHUX KUBOTHBIX», «CopTa KyJbTYypPHBIX
pactenumity, «OTnanéHHas rudpuausamnus», «Padotel akagemuka M. @. BanoBay,
«Ilomunnounusa», «OO0bEKThl OuoTexHONOrUN», «KJeTouHble KyJIbTYphl U
KJIOHUPOBaHHE», « KOHCTpyHpOBaHHE U IEPEHOC T€HOB, XPOMOCOM).

O6opynoBaHue: MyJISDKU TJI0JI0B U KOPHEIIONOB AUKUX (POPM U KYJIBTYPHBIX
COpPTOB pacTeHwuii, repdbapuit «CeabCKOX035HCTBEHHbBIE PACTCHHUSI.

JlaGopaTopHble U NpaKTUYeCKUE PadoThI:



Okckypcusi «OCHOBHBIE METOABI M JIOCTMXKEHUS CEJIEKUUH PAaCTEeHUH U
KUBOTHBIX (Ha CEIEKIIMOHHYIO CTaHILIHIO, IIJIEMEHHYIO bepmy,
COPTOMCHBITATENBHBI  y4acTOK, B TEIUIMYHOE XO3AKCTBO, J1A0OPATOPHUIO
arpOyHMBEPCHUTETA UM HAYYHOT'O LEHTPA)».

[NTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOTPAMMBI 110
BMOJIOI'MN HA BA30BOM YPOBHE CPEJIHEI'O OBLIEI'O
OBPA3OBAHUIA

Cormacuo ®I'OC COOQO, ycraHaBIMBarOTCA TpeOOBaHUS K PE3yJIbTaTaM
OCBOEHHS 00yYarOIMMHUCS TPOTpaMM CpPETHEro O0IIEro 00pa3oBaHUs:
JMYHOCTHBIM, METAIIPEIMETHBIM U MIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATBI

B cTpykType JIHYHOCTHBIX PE3yJIbTATOB OCBOCHUsS mnpeaMera «buomorus»
BBIJICTICHBI CJICIYIONINE COCTABJISIIOIIME: OCO3HAHHE OOYYArOUIUMHUCS POCCUUCKOM
rPaXJaHCKOM UAEHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOATEIILHOCTH
U CaMOOINPE/ICNICHUI0, Halu4yhue MOTHUBAIlMM K  OO0ydeHHr0 OHOJIOTHH,
IIeJICHANPABIICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUW JUYHOCTH HA OCHOBE
KITFOUEBBIX I[EHHOCTEM M HMCTOPUYECKUX TPAIUIIMNA Pa3BUTHS OHOJIIOTHUYECKOTO
3HaHMS, TOTOBHOCTh U CIOCOOHOCTH OOYYarOIUXCs PYKOBOJICTBOBATHCS B CBOECH
JNEATEIPHOCTH [IEHHOCTHO-CMBICIIOBBIMM  YCTAHOBKAMM, IMPUCYIIMMU CHUCTEME
OMOJIOTHYECKOTO0  00pa30BaHMs, HaJIMYME DKOJOTHYECKOTO MPaBOCO3HAHMS,
CITIOCOOHOCTH CTaBUTH LIEJIU U CTPOUTH KUZHEHHBIE TIJIaHBI.

JInyHOCTHBIE PE3YJIBTATBl OCBOCHHUS IpeamMeTa «buosorus» mocTUraroTcs B
€IMHCTBE Y4YEOHOW U BOCIHUTATENBHON [EATETbHOCTH B COOTBETCTBHUU C
TPAAULIMOHHBIMA  POCCHUMCKUMH  COLMOKYJIBTYPHBIMH, HCTOPUYECKHUMHU U
JyXOBHOHPABCTBEHHBIMHU IIEHHOCTSMH, TPHUHATHIMH B OOIIECTBE MpaBUIaAMHU H
HOpPMaMHU MOBEICHUS U CITOCOOCTBYIOT MPOIECCaM CaMOIIO3HAHUS, CAMOBOCTIUTAHUS
U CaMOpPa3BUTHS, PA3BUTUS BHYTPEHHEW TMO3UUMM JIMYHOCTH, NATPUOTHU3MA,
YBOKEHHUS K 3aKOHY W MPABOMOPSAKY, YEJIOBEKY TpyJa U CTapIIEMY MOKOJEHHUIO,
B3aMMHOI'0 YBa)KCHUS, OCPEKHOT0 OTHOIIEHUS K KYJIbTYPHOMY HACIEIUIO U
TPaAULHSIM MHOTOHALMOHAIBLHOTO Hapona Poccuiickon denepauuu, MPUPOLE U
OKpY>KaroLlIen cpere.

JIM4HOCTHBIE PEe3yJIbTaThl OCBOCHHS yUeOHOTO MpeaMeTa « BHoJIoTHs» TOKHBI
OTpaXaTh TOTOBHOCTh M CIHOCOOHOCTH OOYYarOIIMXCS PYKOBOJICTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEH TO3UIMEH JIMYHOCTH, CHUCTEMOM II€HHOCTHBIX



OpUEHTAIM, TO3UTHUBHBIX BHYTPEHHHX YOEXKICHHH, COOTBETCTBYIOIIUX
TPaJUIIMOHHBIM LEHHOCTAM POCCHICKOTO OOIIECTBa, PAaCIIMPEHHUE >KU3HEHHOTO
ONBITA U ONBITA JEATEIIBHOCTH B IPOLIECCE PEaTn3alMi OCHOBHBIX HAIIPABIICHHUM
BOCIIUTATEJILHON IEATEIBHOCTH, B TOM YHCJIE B YaCTHU:

1) rpa:knaHcKOro BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKAAHCKON MO3UIIUU 00YYAIOIIETOCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  WJI€HAa  POCCUMCKOro  OOIIECTBA;  OCO3HAHME  CBOUX

KOHCTUTYITMOHHBIX TIPaB M 00S3aHHOCTEH, YBAXKCHHE
3aKOHa U MPABONOPSIKA; TOTOBHOCTh K COBMECTHOM TBOPYECKOU AEATEIBHOCTH IIPU
CO3JJaHUU Y4YeOHBIX MPOEKTOB, PEIICHUM Y4YEOHBIX W IIO3HABATENIbHBIX 3aj1ad,
BBITIOJIHEHUA ~ OMOJIOTUYECKUX  DKCIEPUMEHTOB;  CIIOCOOHOCTH  OMNPEICHSThH
COOCTBEHHYIO MO3UIIUIO MO OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOW >KM3HU U OOBACHATH €€; YMEHUE YUYUTHIBATH B CBOMX
JNENUCTBUSAX HEOOXOMMOCTh KOHCTPYKTUBHOTO B3aUMOJICUCTBUS JIFOACH C pa3sHbIMU
yOeXKJIEHUSAMH, KYJIbTYPHBIMU IICHHOCTSIMH M  COILMAJIBHBIM  TOJOKEHUEM;
TOTOBHOCTh K COTPYJIHHUYECTBY B IPOIIECCE COBMECTHOTO BBINMOIHEHUSI YUEOHBIX,
MO3HABATEIbHBIX W HCCIEIOBATEIIbCKUX 337a4, YBa)KUTEIbHOIO OTHOILICHHS K
MHEHHUIO OINIMOHEHTOB MPU OOCYXKJEHUU CIIOPHBIX BOIMPOCOB OMOJIOTHYECKOTO
COZEpKaHUs; TOTOBHOCTh K T'YMAHUTAPHOU U BOJIOHTEPCKOMN AEATEIIbHOCTH;

2) NIaTPHOTHUYECKOI0 BOCIIUTAHMSA:

c(hOpPMHUPOBAHHOCTH POCCUMCKOM TPaKIaHCKON UASHTUYHOCTH, TaTPUOTU3MA,
YBaXXEHHUS K CBOEMY HapOJdy, UyBCTBa OTBETCTBEHHOCTH nepes PoauHoi, ropaoctu
3a CBOM KpaH, CBOXO PonuHy, CBOM S3BIK M KyJbTYpY, IPOLLIOE W HACTOSIIEE
MHOTOHAIIMOHAJIBHOTO Hapoja Poccuu; IEHHOCTHOE OTHOLIEHHWE K MPUPOTHOMY
HACJICAUIO U TAMSITHUKAM HPUPOJIbL,
OOCTHKEHUAM Poccnun B Hayke, HCKYCCTBE, CIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTH OLIEHMUBATh BKJIAJ POCCUHUCKHUX YUYEHBIX B CTAHOBIICHUE U
pa3BUTHE OWOJIOTMM, TOHUMAHMS 3HA4YCHUs OWOJOTUM B TO3HAHUM 3aKOHOB
MIPUPOJIBI, B )KU3HU YEJIOBEKA M COBPEMEHHOTO O0IIECTBA; UeiHas YOS KIEHHOCTD,
TOTOBHOCTb K CITy>KEHUIO U 3amuTe OTeuecTna,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) JYXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMSL:
OCO3HaHWE TYXOBHBIX IIEHHOCTEH POCCHIICKOTO Hapona; cPOpMHUPOBAHHOCTH
HPABCTBEHHOTO CO3HAHUS, STHYECKOTO TMOBEACHUS; CIIOCOOHOCTh OIICHUBATh
CUTYAIIMIO ¥ IPUHUMATh OCO3HAHHBIE PEIICHNS,
OPUEHTHUPYSICh HAa MOPaJIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH; OCO3HAHUE
JMYHOTO BKJIa/a B MOCTPOCHHUE YCTOWYHBOTO Oy TyIIIEro;
OTBETCTBEHHOE OTHOIIIEHUE K CBOUM POJTUTEIISIM, CO3/IaHHI0 CEMbU Ha



OCHOBE OCO3HAHHOTO MPUHATHS HEHHOCTEN CEMEWHOW )KU3HU B
COOTBETCTBHH C TPAJIUIMAMU Hapoa0B Poccuu;
4) 3CTETHYECKOTO BOCIIMTAHMSI:

ACTETUYECKOE OTHOIIIEHUE K MUPY, BKIIIOYAs ACTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPYECTBA, CIOPTAa, TPyJAa, OOIIECTBEHHBIX OTHOIICHH;,

MOHUMAaHUE YMOIMOHAIBFHOTO BO3ACHCTBUS KHBOW MPUPOJBI U €€ IIEHHOCTH;

TOTOBHOCTH K CAMOBBIPOKCHHIO B PA3HBIX BUJIaX UCKYCCTBA, CTPEMIICHHE
MPOSIBIISATH KAYECTBA TBOPUYECKOM JIMYHOCTH;

5) (pu3nyecKoro BocnuTaHusi, GopMHUpPoOBaHUA KYJIbTYPbI

310POBbSI U IMOIUOHAIBLHOTO 0JIATOTOJTY M

MOHUMAaHUE U peaau3alus 3I0pOBOro U 6€301macHOro 00pasa KU3HU (370POBOE
MUTaHuE, COOJII0ICHNE TUTUEHUYECKUX MPABUII U HOPM, cOaTaHCUPOBAHHBIN PEXKUM
3aHATHH W OTAbIXa, peryisipHas ¢u3nueckass aKTUBHOCTh), OEpexHOro,
OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (DM3HYECCKOMY H
MICUXUYECKOMY 3/I0pPOBBIO; TIOHMMAHWE IIEHHOCTH TMPAaBWJI HHAWNBUAYATHLHOTO H
KOJUICKTUBHOTO
0€30macHOr0 MOBEACHUS B CUTYAIUSIX, YIPOXKAIOIIUX 3J0POBBIO U KU3HU JIIOJIEH;

OCO3HaHME MOCIEACTBUN U HENPUSITHS BPEIHBIX MPUBBIYEK (YIIOTpeOIeHuUs
AJIKOT0JIs1, HAPKOTUKOB, KYpEHUS);

6) TPYA0OBOI0 BOCIIMTAHUS:

TOTOBHOCTh K TPYyAy, OCO3HaHHE IICHHOCTH MAacCTepCTBa, TPYIOTIOOHE;
TOTOBHOCTh K AaKTUBHOH JEATEIBHOCTH TEXHOJIOTHYCCKOW W  COIMAIBLHOM
HaIPaBJICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATh, IUIAHUPOBATH M CAMOCTOSATEIHLHO
BBITIOJIHATh ~ TaKyl  JEATEIbHOCTh, HHTEPEC K  pa3IUuHbIM  cdepam
npoeccHoHanbHON  JeATEeIbHOCTH, YMEHHE COBEpINATh OCO3HAHHBIA BBIOOD
Oynymieli mpodeccun W peajru30BbIBaTh COOCTBEHHBIC JKHW3HEHHBIC IUIaHBI,
TOTOBHOCTH M CITOCOOHOCTH K 00pa30BaHUIO M CaMOOOpa30BaHUIO Ha
MNPOTSKEHUU BCEU JKU3HU;

7) IKOJOTHYEeCKOr0 BOCIIMTAHUS:

AKOJIOTHYCCKH 11EJICCO00Pa3HOE OTHOIICHHUE K TIPUPOJIC KaK UCTOYHUKY
KU3HHA Ha 3eMJie, OCHOBE €€ CYIIIeCTBOBAHMUS; MIOBHIIIICHUE YPOBHSI SKOJOTUYECKOMN
KyJbTYpbl: TPHOOPETEHHE OIbITa IUJIAHUPOBAHMS TIOCTYNKOB M OICGHKH WX
BO3MOXHBIX TTOCJICACTBUI IS OKpYXaromield Cpeapl; OCO3HAHHWE TI00aIbHOTO
XapaKTepa SKOJOTHUYSCKUX TIPOOIIEM H ITyTeH UX
peIIeHUS;

CIIOCOOHOCTH MCMOJB30BATh MPUOOpPETaEMble MPU U3YUYEHUU OMOJIOTUU 3HAHUS U
YMEHUS TP PEIICHUH TIPOOJIEM, CBI3aHHBIX C PaIlMOHAIIBHBIM
PUPOOTIOIb30BaHNEeM (COOII0ICHNE paBUIl MOBEJICHUS B
MIPUPO/IC, HAMPABJICHHBIX Ha COXpPAaHEHUE PABHOBECHS B DKOCUCTEMAX,



OXpaHy BHJIOB, DKOCUCTEM, OrOC(hephl); aKTUBHOE HETIPUSATHE EHCTBHIA,
MIPUHOCSIIUX BpEll OKpY>Karoliei
NPUPOJIHOM cpejlie, YMEHHE IMPOTHO3UPOBATh HEOJIArONMPHUSATHBIC 3KOJIOTHYECKHE
MOCTEACTBUA MNPEANPUHUMAEMBIX JECUCTBUM M TPEIOTBpAIIATh HX; HAIUYUE
Pa3BUTOTO 3KOJIOTUYECKOTO MBIIUICHUS, SKOJOTUYECKOW KYJIbTYpPbI, OIIbITa
JNEATEIBHOCTH 3KOJIOTUYECKOW HANPABICHHOCTH, YMEHUS PYKOBOJICTBOBATHCS UMU
B IO3HABATEIbHOW, KOMMYHHKATUBHOW W COLHUAIBHOM NPAKTUKE, TOTOBHOCTH K
YYaCTHIO B TPAKTUYECKOMN AEATEIBHOCTH 3KOJIOTHYECKOW HAITPABICHHOCTH;
8) HeHHOCTH HAYYHOIO MO3HAHMS:
c(hOPMHUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSI HAYKW W OOIIECTBEHHOW MPAKTUKHU, OCHOBAHHOTO Ha JHAJIOre
KYJBTYP, CIIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTa B IOJIMKYJIHTYPHOM MHPE;
COBEPIIICHCTBOBAHUE SI3IKOBOM M UMTATEIbCKOM KYJIBTYPhI KaK CPE/ICTBA
B3aMMOJICUCTBUSL MEXIY JIOJAbMU WU TMO3HAHUS MHUpPA; MOHUMAaHUE CHEIU(UKA
OMOJIOTUU KaK HayKH, OCO3HaHus €€ posin B (OPMUPOBAHWUU PALUOHAIBLHOIO
HAay4YHOTO MBIIUICHUS, CO3JIaHUM IIEJIOCTHOTO MPEJCTABICHUS 00 OKpY>KaIoIIeM
MHpE KaK O €IUHCTBE MPUPObI, YEJIOBEKAa U OOIECTBA, B MMO3HAHUU MPUPOIHBIX
3aKOHOMEPHOCTEH M PEIICHHH IPOoOJeM COXpaHEHHUsS IPHPOIHOTO PaBHOBECHS,
yOSKIEHHOCT, B 3HAYMMOCTH OHWOJIOTHH JUIsI COBPEMEHHOW IMBUJIM3AIINH:
obecricueHUsT HOBOTO YPOBHS Pa3BUTHS MEAHUIIMHBI, CO3JaHUE TEPCIECKTHBHBIX
OMOTEXHOJIOTHM, CIOCOOHBIX  peIIaTh PECYpCHBIC  MPOOJEMBI  Pa3BUTHS
YeJI0BEUYECTBA, IMOMCKA MyTeH BBIX0Ja M3 TJIO0ATBHBIX YKOJOTHYSCKHUX MPOOIeM U
obecrieueHuss  Tepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAIHBHOMY
WCTIOJIL30BAaHUI0 TIPUPOJIHBIX PECYpCOB U (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU; 3aUHTEPECOBAHHOCTh B TMOJY4YCHUU OMOJIOTMYECKUX 3HAHUU B LEIIX
MOBBIIIIEHUS OOIIeN KyJIbTyphl, €CTECTBEHHO-HAyYHOM TPAMOTHOCTH, KakK
COCTaBHOM 4YacTH (PYHKUMOHAIBHOW I'PAaMOTHOCTH OO0ydYaromuxcs, GopMUpyemMon
MpyU  U3YyYEHUU OHUOJIOTHMH; TIOHMMAaHWE CYIIHOCTU METOJ0B  IO3HAHWUS,
UCITOJIb3YEMBIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIIOJIb30BaTh MOJydacMble
3HAHUS JJIS1 aHATTN3a U OOBSICHEHUS SIBJICHUM OKPY>KAIOIIET0 MUAPA U TIPOUCXOISAIITNX
B HEM U3MEHEHUH, YMEHUE JIeJlaTh 000CHOBAHHBIC 3aKJIFOUCHHSI HA OCHOBE HAyUYHBIX
(GaKkTOB W HMMEIONUXCS JTAHHBIX C IIEJbI0 TOJYYEHUS JOCTOBEPHBIX BBIBOJIOB;
CITOCOOHOCTH CAMOCTOSTEIBHO MCIIOJIH30BATh OMOJOTHYECKUE 3HAHUS JIJIS
peuieHust TpobJieM B pealbHBIX >KU3HEHHBIX CHUTYalUsX; OCO3HAHHE IIEHHOCTHU
Hay4YHOU JESITEIbHOCTH, TOTOBHOCTh OCYIIECTBIIATh
MPOEKTHYIO U UCCIEA0BATEIBCKYIO AEATEIbHOCTh UHINBUIYAIBHO U B TPYIIIIE;
TOTOBHOCTh W CIOCOOHOCTh K  HENPEPHIBHOMY  OOpa30BaHUIO U
caM000pa30BaHNI0, K AKTUBHOMY TOJYYEHHIO HOBBIX 3HAHHWM 1O OHOJIOTHH B
COOTBETCTBHH C KU3HECHHBIMH ITOTPEOHOCTSIMU.



METANPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe pe3yJIbTaThl OCBOEHUsI yueOHOro mnpeamera «buonorus»
BKJIIOYAIOT: 3HAUMMbIE JUIi (OPMHUPOBAHUS MHPOBO33PEHHUS OOYYaAIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIPEIMETHbIE) OOIIEHAYYHbIE MOHATHS, OTPaKaroIIUe
LEJIOCTHOCTh HAy4YHOM KapTHUHbI MHpa M CHEUU(PUKY METOAOB IO3HAHMS,
UCIOJb3YEMBIX B €CTECTBEHHBIX HAayKax (BELIECTBO, dHEPrus, SBJICHUE, MIPOLECC,
CUCTEMA, HAay4YHbIM (akT, NPUHLUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCIIeIOBaHNE, HAOIIOIEHNE, U3MEPEHUE, IKCIIEPUMEHT U APYTUX ), YHUBEPCAJIbHBIC
yueOHble JeHCTBUS (TIO3HABaTeNbHbIE, KOMMYHUKATUBHBIE, pETYJISATHUBHBIE),
obecnieunBaroniye GopMrupoBaHue GyHKIIMOHAIBHON IPAMOTHOCTH M COLIUATBHOMN
KOMIIETEHIIMM ~ 00yYaromuxcsi, CIOCOOHOCTh  OOYYaloIIMXCS  HMCHOJb30BATh
OCBOCHHBIE MEXIMCUUILIMHAPHBIE, MUPOBO33PEHUYECKHIE 3HAHNUS U YHUBEPCAIbHbBIC
y4yeOHbIE ICHCTBUS B TO3HABATEIILHON U COLIMAJIBHON IIPAKTHUKE.

MertanpeameTHble pe3yibTaTbl OCBOEHHUS IPOrpaMMbl CpPEIHEro OOIIEro
oOpa30BaHUsl TOJKHBI OTPAXKAaTh:

OBjaieHUe YHMBEPCAJbHBIMH Y4eOHbIMH MI03HABATEIbHBIMHU
JAeHCTBUSIMU:

1) 6a30BBIe JJOrnuecKmne AeicTBUS:

CaMOCTOATENbHO  (QOPMYJUPOBaTh M aKTyaJM3UpOBaThb  MpoOsieMy,
paccMaTpuBaTh €€ BCECTOPOHHE; HCIIOJIB30BAaTh NPH OCBOCHUM 3HAHUN NPUEMBI
JIOTUYECKOrO0 MBIIUIEHUs] (aHaiu3a, CHUHTE3a, CpPaBHEHUS, KIaccU(UKaluy,
00001IeHNs), PAacKpbIBaTh CMBICT OWOJIOIMYECKUX TMOHATUN (BBIACNATH UX
XapaKTEpHbIE IPU3HAKY, YCTAHABINBATH CBSI3U C APYTHUMH NOHATUSAMU ); OIPEAEIATH
LU IEATEIIbHOCTH, 3a7aBasi IapaMeTpbl U KPUTEPUH UX
JOCTH)KEHHUSI, COOTHOCUTH PE3YJbTAThl IE€ATEIbHOCTH C MOCTABICHHBIMU LIEIISAMU;

MCIIOJIb30BaTh OMOJIOTMYECKHE MOHATUS 7151 OOBSCHEHUS (DAKTOB U SIBJICHUMN
YKABOM IIPUPOBI;

CTPOUTH JIOTMYECKUE pacCyXAeHUs (MHAYKTUBHBIE, JEAYKTHUBHBIE, IIO
AHAJIOrMM), BBIABISITH 3aKOHOMEPHOCTH W IPOTHBOPEYUS B PACCMaTPUBAEMBIX
ABJICHUAX, (OPMYJIUPOBATh BHIBOJAbI W 3aKIIOYEHUS; TMPUMEHSITh CXEMHO-
MOJEJIBHBIE CPEJICTBA ISl IPEACTABICHUS CYILIECTBEHHBIX CBSI3€H U OTHOLIECHUI B
M3y4YaeMbIX OHOJIOTMYECKUX OOBEKTaX, a TaKKe MPOTHBOPEUMH pa3HOTO poja,
BBISIBJICHHBIX B Pa3jMYHbIX WH()OPMALIMOHHBIX MCTOYHHUKAX; pa3padaThiBaTh IJIaH
pelieHus mpobieMbl ¢ yUETOM aHaIN3a UMEIOIINXCS
MaTEepUAIbHBIX W HEMAaTEepPUANIbHBIX PECypCOB; BHOCHTh KOPPEKTHBBI B

NEeATENbHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJITATOB



LEJsAM, OLEHMBAaTh PHUCKU IIOCIEICTBUM JAEATEIBHOCTH; KOOPAUHUPOBATH U
BBITIOJHATH pa0d0Ty B YCIOBUSAX PeajbHOTO,

BUPTYaJIbHOIO M  KOMOMHMPOBAaHHOTO  B3aMMOJCHCTBHS;  pa3BUBaTh
KpEaTUBHOE MBIIIJICHUE [P PEIICHUN KU3HEHHBIX MPOOIIEM.

2) 0a30BBIE HCCJIEA0BATEIbCKHE AeliCTBHA:

BJIa/ICTh HaBbIKAMH y4€OHO-UCCIIEI0BATEIBCKON U TPOEKTHOU JIESITEIbHOCTH,
HaBbIKAMM  pa3pelieHus NpoOsieM, CIOCOOHOCTbIO M TOTOBHOCTHIO K
CaMOCTOSTENIbHOMY MOUCKY METOJIOB PEIICHUS MPAKTUUYECKUX 3a/1a4, TPUMEHEHUIO
Pa3IMYHBIX METOJOB MMO3HAHMS; HCIOJIb30BATh PA3IUYHbBIC BUABI I€ITEIBHOCTH 110
MOJIyYEHUIO HOBOT'O 3HAHMS, €M0 MHTEPHPETALNN, IPEOOPA30BAHUIO U IPUMEHEHHUIO
B YUeOHBIX CUTYyallUsX, B TOM YHCII€ MPHU CO3JaHUU YUYEOHBIX U COLUAIBHBIX
MpPOEKTOB; (OPMUPOBATH HAyYHBIA THUI  MBIIUICHUS, BJIQJACTh HAYYHOU
TEPMHUHOJIOTHUEMN,

KJIFOUEBBIMU TOHSATUAMH M METOJIAMH; CTaBUTh U (POPMYJIMPOBATH COOCTBEHHBIE

3a/1auu B 00pa3oBaTeIbHON

NEATEIBHOCTH U dKU3HEHHBIX CUTYaIUsIX; BHISABIISATH MPUUUHHO-CIICJICTBEHHBIC CBSI3U
U aKTyaJu3upoBaTh 3aJayy, BbIJBUIAaThb THUIIOTE3y €€ PpEIICHUs, HaXOJUTh
apryMEHTBI JJIsI JOKa3aTeIbCTBAa CBOMX YTBEPKACHUM, 3aaBaTh IapaMeTpbl U
KPUTEpUH PEUICHUS;, aHAIU3UPOBATh IIOJYYECHHbIE B XOJIE€ pEUICHUS 3aJaud
pe3yJIbTaThl, KPUTUYECKH OLEHHBATh MUX JOCTOBEPHOCTh, MPOTHO3UPOBATH
U3MEHEHHUE B HOBBIX YCJIOBHSIX; aBaTh OILIEHKY HOBBIM CHUTYalHsIM, OLICHUBATh
MPUOOPETEHHBIM  OMBIT; OCYILIECTBIATh LIEJIECHANPABICHHBIA TIOUCK IepeHoca
CPE/ICTB U CIIOCOOOB

JNeUCTBUA B  NPOPECCHOHAIBHYIO Cpely; YMeTh TEPEHOCUTh 3HaHUs B

MO3HABATENFHYIO U IPAKTUYECKYIO 00JIaCTH
KUZHEACATEIbHOCTH; YMETh HUHTETPUPOBATh 3HAHUS U3 Pa3HBIX

IIPEIMETHBIX 00JIaCTel; BEIIBUTATh HOBBIE HJICH, TIPEJIaraTh

OPUTMHAJIBHBIC MOJX0/IbI U PEIICHUS,

CTaBUTb MPOOJEMBI U 33/1a4H, JOMYCKAIOIINE ATbTEPHATUBHBIE PEIICHUS.

3) paGora c nnpopmanueii:

OPUEHTHUPOBATHLCS B PA3IMYHBIX UCTOYHUKAX HHPOpMAINH (TEKCTE YU4eOHOTO
nocoOusi, HAy4YHO-TIOMYJISIPHOM JIUTEparype, OHOJIOTMYECKUX CJIOBapiX W
CIIpaBOYHUKAX, KOMITBIOTEPHBIX 0a3ax JaHHbIX, B MHTepHeTe), aHaIM3UpPOBATH
uH(pOpMaIMIO Pa3TUYHBIX BUJIOB U (hOPM MPEACTABICHUS, KPUTUUECKH OIICHUBATH
e€ 10CTOBEPHOCTh U HEMPOTUBOPEUUBOCTh; (DOPMYIUPOBATH 3aIIPOCHI U PUMEHSITh
pazMyHble METOJbl TpU TOUCKE M OoTOOpe Ouojormyeckoil uHpopmaluu,
HEO0OXOIMMOM JIJIs1 BBITIOTHEHUS YUEOHBIX 3a/1a4;



npuoOpeTaTh OMBIT HCIOJIB30BaHUS HHPOPMALMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTH, COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIOIB30BAHUS PA3TMUHBIX
MOWCKOBBIX  CHCTEM; CaMOCTOATEIBHO  BBIOMpATh ONTUMAIbHYIO  (GopMy
npe/cTaBiIeHusT Ouonoruuecko wuHbopMmauuu (Cxembl, rpaduku, AUArpaMMbl,
TaOJIUIbI, PUCYHKHU U APYTOE);

UCIIONb30BaTh HAYYHBIM SI3BIK B KauecTBE CpeACTBa Npu pabore C
Oouonornueckod wuHpOpManMel: TPUMEHATh XUMUYECKHE, (U3NUECKUEe H
MaTeMaTHYeCKUE 3HAKH M CHUMBOJBI, (OpMyJibl, aOOpeBUaTypy, HOMEHKIATYpY,
UCIIONIb30BaTh W MPeoOpa3oBbIBAaTh  3HAKOBO-CUMBOJIMYECKHE  CPEICTBA
HaTJITHOCTH;

BJIAJIETh HaBbIKAMHU pAaclO3HaBaHUA U 3aIUTHI
uHpopMauu, UHHOPMALIMOHHONW O€30MACHOCTH JIMYHOCTH.

OgiaieHHe YHUBEPCAJIbHBIMU KOMMYHUKATHUBHBIMH A€l CTBUSIMM:

1) o0IeHHe: OCyIIECTBISAITh KOMMYHUKALIMM BO BcCeX cgepax >KHU3HH,
AKTUBHO y4acTBOBATh B INAJIOT€ WM JUCKYCCUH IO CYLIECTBY 00CYKIaEMOM TEMbI
(yMeHue 3aaBaTh BOIIPOCHI, BBICKA3bIBaTh CYXK/IE€HUS OTHOCUTEIBHO BBIIIOJHEHUS
peajaracMou 3a1a4r, yYUThIBaTh HHTEPECHI M COIVIACOBAHHOCTD MO3UIIMN IPYTUX
YYaCTHUKOB JMalora WIM JAWCKYCCHH); pacllio3HaBaTh HeBepOalbHBIE CPEICTBA
OOLIEHHMsI, TOHUMATh 3HAU€HUE COL[MAJIbHBIX 3HAKOB, TPEOCHIIOK BOZHUKHOBEHUS
KOHQIMKTHBIX CHUTYyalluid, YMEThb CMsSIryaThb KOH(JIUKTBI U BECTU IEPErOBOPHI;
BIIAJETh PAa3IUYHBIMU CHOCOOAMU OOIIEHHS W B3aUMOJACKHCTBHUS, IOHUMATh
HaMepEeHUs IPYTUX JIOJEH, MPOSBIATh YBAKUTEIbHOE OTHOIIEHHUE K COOECEIHUKY
U B KOPPEKTHOU opMe popMyIMpoBaTh CBOM BO3PAXKEHMS; Pa3BEPHYTO U JJIOTUYHO
M3JIaraTh CBOIO TOUKY 3PEHHUSI C UCTIOIb30BAHUEM
A3BIKOBBIX CPEJICTB.

2) COBMECTHAsl  [IeATEeJbHOCTb: TMOHMMAaTh U  HCIIOJIb30BaTh
MpEeUMyIlecTBa KOMAaHJHOM W HHJIMBHUIyalbHOW pabOTbl MpU  pEUICHUU
Ouonoruyeckod mpoOiembl, OOOCHOBBIBATH HEOOXOJMMOCTh  NPHUMEHEHUS
TPYNIOBBIX (OPM B3aUMOACHCTBUSL NMPHU PEIICHUH Y4YeOHOW 3ajadd;, BHIOMPATH
TEMATHKYy U METOJIbl COBMECTHBIX JIEHCTBUH C YUETOM OOIIHNX
MHTEPECOB M BO3MOXXHOCTEH KaXJIOro WICHA KOJUJIEKTHBA; NMPUHUMATh LEIH
COBMECTHOU JEATENIbHOCTH, OPTaHU30BBbIBATh U KOOPAUHUPOBATH IEUCTBUA MO €€
JOCTHKEHUIO: COCTABIIATh IUIAH JACHCTBUM, PACIIPENECIIATh POJIM C YUETOM MHEHUH
YYaCTHUKOB, OOCYXJaTh Pe3yJIbTaTbl COBMECTHOM pabOThI; OLEHUWBATH KayeCTBO
CBOET0 BKJIAJIa U KAKJOr0 YYaCTHUKA KOMaH/IbI B
o0t pe3ynbTar Mo pa3paboTaHHBIM KPUTEPUSAM; MpEAsiaraTb HOBBIE MPOEKTHI,

OLICHUBATh UEH C MO3UIIMU HOBU3HBI,



OPUTUHAJIBHOCTH, Hp&KTH‘-ICCKOﬁ SHAYMMOCTH, OCYHICCTBJIATH  IMO3UTHBHOC
CTPATCTUYCCKOC IMOBCACHHUC B PA3JIMIHBIX

CUTyalnu:Aax, IpoABJIATH TBOPUCCTBO U B006pa}KCHI/IC, OBIThH NHHUIIWMAaTUBHBIM.
OBJIaIleHI/Ie YHUBEPCAJIBHBIMU PETrYJIATUBHBIMUA I[eﬁCTBHSIMI/I:

1) camoopranu3anusi: UCIOJIb30BaTh OMOJIOTUYECKNE 3HAHUS IS BBISBJICHUS

po0JieM U uX
pelIeHHsT B OJKU3HEHHBIX M Y4eOHBIX CHUTyalusiX; BBIOMpATb Ha OCHOBE
OMOJIOrMYECKUX 3HAHUM 1IEJIEBbIE U CMBICIOBBIE YCTAHOBKHM B CBOUX JIEHCTBUSX U
MOCTYNKaX MO OTHOLIEHUIO K XUBOM MPUPOJE, CBOEMY 3J0POBBIO U 3J0POBBIO
OKPY’KaIOIIKX; CAMOCTOSITEIbBHO OCYIIECTBIIATh MO3HABATEIbHYIO JEATEIbHOCTD,
BBISIBJIATH NPOOJEMBI, CTaBUTh M (HOPMYJIMpPOBaThH COOCTBEHHBIE 3a/layd B
00pa3oBaTENbHON JEATEIBHOCTH M JKU3HEHHBIX CHUTYyalUsX; CaMOCTOSATEIbHO
COCTABJISITh IJIaH PELICHUS MPOOJIEMBI C YUETOM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXHOCTEH W NpPEINOYTEHU; JaBaTh

OLIEHKY HOBBIM CUTYAIUsIM; PACILIUPSITh PAaMKH YU4EOHOTO IpeIMETa Ha OCHOBE

JUYHBIX MPEANOYTEHUH; eJaTh OCO3HAHHBIM BbIOOP, apryMEHTHUPOBATH €TO,

OpaTh OTBETCTBEHHOCTh
3a peuieHue; OLICHUBATh

IpUOOPETEHHBIN OIIBIT;

croco0CTBOBaTh (DOPMUPOBAHUIO M TMPOSIBICHUIO IIMPOKOM HSPYyAUIMU B
pa3HbIX O00JIACTSX 3HAHMM, IMOCTOSIHHO IMOBBIIIATh CBOW 0Opa30BaTENbHBIA U
KYyJBTYpHBI YpPOBEHb. 2) CAMOKOHTPOJb: JaBaTh OLIEHKY HOBBIM CHUTYallUsM,
BHOCUTBH KOPPEKTHUBBI B I€ATEIBHOCTD,

OLICHMBATh COOTBETCTBHUE PE3YJIBTATOB LEIISIM;

BJIQZICTh  HaBBIKAMHU  [IO3HABATEIbHOW  pEeQIEKCUUM  KaK  OCO3HAHMS
COBEPIIAEMBIX JIEWCTBUM M MBICIUTEIBHBIX IPOLECCOB, HMX pE3yJbTaTOB M
OCHOBaHUM, UCHOJb30BaTh MPUEMBI pedIeKCUU JUIsl OLIEHKH CHUTyalluu, BbIOOpa
BEPHOT'0 PEILIECHHUS; YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PELLICHHUS
0 UX
CHUKEHUIO; MPUHUMATh MOTUBBI M apTyMEHTBI APYTUX MPU aHAJIU3€E Pe3yJIbTaTOB
NEeSTENbHOCTH;

3) npuHsiTHE ce0sl U APYIrUX: IPUHUMATH ce0s, MOHUMAsi CBOU HEJIOCTATKU U
JIOCTOMHCTBA; MPUHUMATh MOTHBBI M AapTyMEHTBl JPYTUX NpU aHaIu3e
pE3yJIbTAaTOB

JesITeIbHOCTH; PU3HABATH CBOE MPABO U MPABO APYTUX Ha OMIMOKHU;
pa3BUBATh CIIOCOOHOCTh MOHUMATh MUP C MO3UILIMU JPYTOTo YeI0OBEKa.

HPEAMETHBIE PE3YJIBTATBI



[IpeameTHbie pe3ynbTaThl ocBoeHUs mnporpammbl COO no Ouosiornu Ha
0a30BOM ypOBHE BKJIIOUAIOT cHeUpUUecKue s yueOHoro npeamera «buomorus»
Hay4yHbI€ 3HAHUS, YMEHUS U CHOCOOBI AEUCTBUN MO OCBOCHMIO, UHTEPIPETALMU U
npeoOpa30BaHUIO 3HAHUM, BUABI JEATEIBHOCTH O MOJIYYEHHIO HOBOTO 3HAHUA U
OPUMEHEHUIO 3HAHUM B pa3jMuYHbIX Y4EOHBIX CUTYyallUsdX, a TaKKe B peajbHbIX
KU3HEHHBIX CUTYallUsAX, CBA3aHHBIX C Ouoiorueil. B mporpamme npeameTHble
pe3yabTaThl MPEACTABICHBI IO TOAAM O0yUYEHHUS.

[IpeameTHbIe pe3ynbTaThl OCBOEHUS ydyeOHOro mnpenmera «buonorus» ¢ 10
Kiacce NOJDKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTH 3HAHUM O MECTE U POJIM OMOJIOTMH B CUCTEME HAYYHOTO

3HAHUS €CTECTBEHHBIX HAYK, B (DOPMUPOBAHUN COBPEMEHHOM €CTECTBEHHOHAYYHOM
KapTUHBI MUpa U HAYYHOTO MUPOBO33PEHUS, O BKJIA/I€ POCCUNUCKHUX U 3apyOeKHBIX
Y4YEHBIX-OHUO0JIOTOB B pa3BUTHE OUOJIOTUH, (YHKIIMOHAIBHOM TPaMOTHOCTHU Y€JIOBEKA
JUISl pEILICHM S )KU3HEHHBIX 3a]1a4; YMEHUE PAaCKPbIBATh COJIEPKaHNE OMOJIOTMYECKUX
TEPMHUHOB U MOHSTUHI: KU3HB, KJIETKA, OPraHu3M, MeTaboau3M (OOMEH BEIIECTB U
MpEBpaIllEHUE PHEPIHH), TOMEOCTa3 (CaMOperyJisiiius), YpOBHEBas OpraHu3alus
KUBBIX CHUCTEM, CaMOBOCIpPOU3BEACHUE (PENMpOAYKIUs), HACIEICTBEHHOCTD,
U3MEHUYMUBOCTb, POCT M pA3BUTHE; yYMEHHUE WU3JaraTb OWOJOTHYECKUE TEOPHUH
(kmeroyHasi, XpOMOCOMHAasl, MYTallMOHHAs, LEHTpajdbHas J0TMa MOJICKYJISIPHOU
ouonorun), 3akoHsl (I'. Mengens, T. Moprana, H. U. BaBunoBa) u ydenus (o
[IEHTpaX MHOTO00pa3usi M TPOUCXOXKICHUS KyJIbTypHbIX pactenudt H. U.
BasusoBa), orpenenats rpaHullbl UX TPUMEHUMOCTH K )KHBBIM CUCTEMaM; YMEHUE
BJIaJICTh METOJaMH HAyYHOTO TMO3HAHWS B OMOJIOTHMU: HAOJIOJEHHWE U OIMCAHHE
KUBBIX CHUCTEM, TIPOIIECCOB U SIBJICHUN, OpraHu3aluss U MOPOBEACHUE
OMOJIOTHYECKOTO SKCIIEPUMEHTA, BHIJIBIXKEHUE THUIIOTE3bI, BHISIBJICHUE 3aBUCUMOCTH
MEXKIy HCCIEIyEeMbIMU BEJIMYMHAMHU, OOBSICHEHHE TOJYYEHHBIX pE3yJIbTaTOB,
WCTIOJb30BAaHHBIX HAYUYHBIX MOHSITUN, TEOPHUM M 3aKOHOB, YMEHUE JelaTh BBIBOIbI
Ha OCHOBAHUU TMOJYYEHHBIX pE3yJbTAaTOB; YMEHHUE BBIJICIATh CYIIECTBEHHbIC
MPU3HAKK BUPYCOB, KIETOK NPOKAPUOT M DYKAPUOT, OJHOKJIETOYHBIX U
MHOTOKJICTOYHBIX OPTaHU3MOB, OCOOCHHOCTH TPOIIECCOB: OOMEHa BEIIECTB H
MIPEBPAIICHHS] SHEPTHUH B KJIETKE, (DOTOCHHTE3a, INTACTUYECKOTO U SHEPTETHIECKOTO
oOMeHa, XEMOCHHTE3a, MHTO03a, Mei03a, OIUIOJOTBOPEHUS, Pa3MHOXKCHHUS,
WHMBUIYaJIbHOTO PAa3BUTHUSI OpraHu3Ma
(OHTOreHe3); yMeHUE MPUMEHSTh MOJTYyUYCHHBIC 3HAHUSI 1711 OOBSICHEHUS
OMOJIOTUYECKUX TTPOLIECCOB U SIBJICHUH, IS IPUHATHS IPAKTUYECKUX PEIICHUA B
MOBCEIHEBHOM KU3HU C 1IeJIbI0 00ecrieyeHus1 0€30MacCHOCTH CBOETO 37I0POBBS U
3I0POBbBS OKPYKAIOIIUX JIFOJICH, COOJIIOICHNUSI HOPM TPAaMOTHOTO TTOBE/ICHHUS B



OKpY KaloIel MPUPOTHON cpesie, MOHUMaHue He0OX0IMMOCTH UCIIOIH30BAHUS
JOCTH)KEHUI COBPEMEHHOM ~ OWOJIOTUH | OMOTEXHOJIOTUI ISt
PalMOHAIBHOTO NPUPOAONOJIB30BAHUS; YMEHHUE PEILATh SJIEMEHTAPHbIC
TEHETUYECKHUE 3a/1a41 HA MOHO- U
TUTHOPUIHOE CKpEUIMBaHUE, CIEIUICHHOE HACJIeI0BaHUE, COCTABIISITH CXEMBI
MOHOTHOPUIHOTO CKpPEIIMBAHUS ISl MPEACKA3aHUsl HACJIEIOBAaHMS MPU3HAKOB Y
OpraHU3MOB; yMEHHUE BBINOJHATH JIA0OPATOPHBIE M MPaKTUYECKHEe padoThI,
co0JIF01aTh
npaBwia npu paboTe ¢ y4yeOHBIM M JTa0OpPaTOpPHBIM O0OPYIOBAaHHEM; YMEHHE
KPUTUYECKH OIEHUBAaTh M HMHTEPIPETUPOBATH HHEOOPMALKIO OHOIOTUYECKOTO
COZEpKaHUs, BKIIFOYAIOUIYIO IICEBJOHAYYHbIC 3HAHUS U3 PA3JIUYHBIX HCTOYHUKOB
(cpenctBa maccoBoi MH(pOpPMAILIUU, HAYYHO-TIOMYJISIPHBIE MaTEPHAIIb), STUUECKHE
aCIEeKThl COBPEMEHHBIX HCCIICIOBAaHUN B OMOJIOTUU, METUIIMHE, OMOTEXHOJIOTHUH;
YMEHHE CO3/1aBaTh COOCTBEHHbIC NMHCHMEHHBIE U YCTHBIE COOOIIEHMsI, 000OmIas
Ouosoruyeckyro  MHGOPMAIMIO W3  HECKOJBKUX  HCTOYHHUKOB, TPAMOTHO
MCIIOJIb30BaTh MOHATUIHBIN anmapat OMOJIOTHH.
[IpenMeTHble pe3ysbTaThl OCBOCHMS yueOHOro npenmera «buonorus» ¢ 11
Knacce NOJKHBI OTPaXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUM O MECTE M POJIK OMOJIOTUHU B CUCTEME HAy4YHOTO
3HAHUS €CTECTBEHHBIX HAYK, B (DOPMUPOBAHUM COBPEMEHHOM €CTECTBEHHOHAYYHOMN
KapTUHBI MUPa U HAYYHOTO MUPOBO33PEHUS, O BKJIA/I€ POCCUUCKHUX U 3apyOeKHBIX
y4E€HBIX-OUOJIOTOB B pa3BUTHE OMOJIOTUH, PYHKITMOHAILHON IPAMOTHOCTH YeJIOBEKa
JUTSI pEIICHHUS )KU3HEHHBIX 3a71a4; YMEHHUE PACKPBIBATH COACPIKAHNE OMOIOTUYECKUX
TEPMUHOB W TOHSTUN: BUJ, TOMYJALMS, TeHOMOH, SBOJIOIMS, ABUKYIIUE CHUIIbI
(dbakTOpbl) HBOJIOLMM, NPUCITOCOOJEHHOCTh OPraHU3MOB, BHJI000pa30BaHUE,
AKOJIOTMYECKUE (PAKTOPhI, IKOCUCTEMA, MPOAYIIEHThI, KOHCYMEHTHI, PEIYILEHTHI,
LeNy TUTaHMs, HKOJOTHYeCKas Nupamujaa, OuoreoreHo3, Ouocdepa; ymeHue
u3naratb Owosiorndyeckue Teopu (dBosronuoHHas Teopuss Y. JlapBuHa,
CUHTETHYECKAas TEOpHUs IBOJIIOLUM), 3aKOHBl U 3aKOHOMEPHOCTH (3apOJbIIIEBOTO
cxonctBa K. M. bapa, yepenoBaHus riiaBHbIX HapaBiICHUN U MTyTEH 3BOJIIOIUA A.
H. CeseprioBa, yuenus o 6uochepe B. WM. Bepnanckoro), onpeaensith TpaHUIIBI UX
MPUMEHUMOCTH K JKHUBBIM CHCTEMaM; YMEHHUE BIAJE€Th METOJaMH Hay4YHOTO
MO3HAHUS B OMOJIOTHH: HAOJIIOICHUE U

OIIMCAaHUC JKMUBBIX CHCTEM, IMPOLCCCOB U SIBJ'ICHI/II\/'I, opraHu3anust WU IIPOBCIACHHC
OHMOJIOTHYECKOTO OKCIICPUMCEHTA, BBIJIBUXKCHHUC T'MIIOTC3bI, BBIABJICHUEC 3aBUCUMOCTH
MCXKIY HCCICAYCMbIMU BCIWMYMHAMU, 0O0BSICHEHHE IMOJYYCHHEBIX PE3YJIbTATOB,
HCIIOJB30BAHHBIX HAYYHBIX HOHSITI/II\/'I, Teopnﬁ 1 3aKOHOB, YMCHHUC ACJIaTb BLIBOJbI
Ha OCHOBAHHMHU IIOJIYUYCHHBIX PE3YJbTAaTOB; YMCHHUC BbLIACIATL CYIHICCTBCHHLIC



MPU3HAKU CTPOCHUSI OMOJIOTUYECKUX OOBEKTOB: BUJOB, MOMYJISILIHA, POTYIICHTOB,
KOHCYMEHTOB, PEyIIEHTOB, OMOT€0IIEHO30B M IKOCHCTEM, OCOOCHHOCTH MTPOIIECCOB:
HACJIEICTBEHHOW HM3MEHYMBOCTH, E€CTECTBEHHOTO OTOOpa, BUA000pa3oBaHUS,
MPUCTIOCOOJICHHOCTH OPTraHU3MOB, JEHCTBUS JKOJOTHYECKUX (HaKTOpPOB Ha
OpPTraHMU3MBI, IEPEHOCA BEIIECTB U TIOTOKA SHEPTUU B IKOCHCTEMaX, aHTPOTIOTCHHBIX
U3MCHEHUH B DKOCHCTEMaxX CBOEH MECTHOCTH, KpPyroBOpOTa BEIIECTB W
OMOTCOXMMHYECKHX ITUKIIOB B OMocdepe; yMeHre MPUMEHSITh TIOTyUYeHHbIC 3HAHWS
IUIE  OOBSICHEHHsI OMOJOTHYECKHX TMPOIECCOB W  SBJICHWMA, HJIS TMPUHSATHS
NPAaKTHYECKUX PEHICHUH B TIOBCEIHEBHOW JKM3HM C ILEbl0 oOecredeHus
0€30MMacHOCTH CBOETO 37I0POBBSI M 3I0POBbS OKPYIKAIOIINX JIFOACH, COOIIOACHUS
HOPM TPAMOTHOTO TIOBEIEHHUS B OKpPYXKAlOIIEeW MPUPOTHOU cpesie, MOHUMaHHUE
HEOOXOUMOCTH HCIOJB30BAaHUS JIOCTIDKEHHUH COBPEMEHHOW OWOJOTHH IS
paIioOHaJIBPHOTO  MPHUPOAOIOIB30BAHUSA;, YMEHHE  peliaTh  JAJIeMEHTapHbIC
OMOJIOTHYECKHE 3a/1a4H, COCTABIIATH CXEMBbI

IepeHOoca BEIIECTB U HHEPTUH B 3KOcHCTEMaX (LIE€NU MUTAHUA); YMEHUE BBINOIHSITD

1abopaTopHbIE U MTPaKTUYECKHE paboThl, COONIOAATH

npaBmwiia Tpu paboTe ¢ y4eOHBIM M JTa0OpaTOPHBIM O0OPYIOBAaHHEM; YMEHHE
KPUTHUYECKU OLICHUBAThb M WHTEPIPETUPOBATH HHPOPMALUIO OHOJIOTHYECKOrO
COJIEpKaHusl, BKJIIOYAIOLIYIO [ICEBJJOHAYYHbIE 3HAHUS U3 Pa3IMYHbIX UCTOYHHKOB
(cpenctBa  maccoBoil  MHGpOpPMAIMM,  HAYYHO-TIOMYJISIPHBIE  MaTepHUabl),
paccMaTrpuBaTh  IVIOOANbHBIE  SKOJOTMYECKHE MPOOJeMbl  COBPEMEHHOCTH,
(opMUPOBATH MO OTHOILIEHUIO K HUM COOCTBEHHYIO MO3MIIMIO; YMEHUE CO3JaBaTh
COOCTBEHHbIE MHCHBMEHHBIE U YCTHBIE COOOIIEHHUs, 00001as OHOJIOTHMYECKYIO
WH(GOPMAIIIO U3 HECKOJIBKUX UCTOYHHKOB, TPAMOTHO MCIIOJIb30BATh MOHSITHIHBIHN
amnmnapart OHUOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoauuecTBO 4acoB

No 11/ HanmenoBaHue pa3jie/ioB U TeM JyiekTpoHHbIE (IU(PPOBBIE)
[
g IpPOrpaMMbI Beero HpakTiieckne 00pa3zoBaTebHbIE pecypChl
padoThbI
bu6mmoreka [IOK
1 buosorns Kak Hayka 2 0.3 https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
2 JKuBble CUCTEMBI U X OpraHu3aIus 1 0 https:/m.edsoo.ru/7f41c292
bu6mmoreka [IOK
3 XUMUYECKUN COCTaB U CTPOCHUE KIIETKU 8 1 https:/m.edsoo.ru/7f41¢292
bu6mmoreka [IOK
4 KusHEeATENEHOCT KIETKH 6 0 https://m.edsoo.ru/7f41c292
PazMHOXeHME 1 MTHAMBUAYAIBHOE PA3BUTHE bubnnoreka [JOK
5 OpPraHu3MoOB 5 1 https://m.edsoo.ru/7f41c292
HaciencTBeHHOCTh U H3MEHYNBOCTE bu6mmorexa [IOK
6 OpraHM3MOB 8 1.5 https:/m.edsoo.ru/7f41c292
Ceneknust opranu3mMoB. OCHOBBI bubnmoreka [JOK
7 OMOTEXHOJIOTUH 3 0 https://m.edsoo.ru/7f41¢292
bu6mmorexa [IOK
8 Pesepsroe Bpews 1 0 https://m.edso0.ru/7f41c292
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11 KJIACC

Koan4yecTBO 4acoB DJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM (undposrre)
° n/n
MPOrpamMmMbI Beero Kontposbubie | IlpakTnueckue 00pa3opaTelLHEIE
padoThI padoThI pecypeel
3 5 bu6mmoreka [IOK
BOIIOIIHOHHAL HOMOT HA 9 2 1 https://m.edsoo.ru/7f41cc74
Bo3HUKHOBEHME U pa3BUTHE )KU3HU Ha bubnnorexka [JOK
3emiie 9 0.5 https://m.edsoo.ru/7f41cc74
o bu6mmorexa [IOK
PTaHU3MBI I OKpY:KaloIiai cpesa 5 ! https://m.edsoo.ru/7f41cc74
Coob bu6mmoreka [IOK
000IIECTBA U SKOJTOTUYECKUE CHCTEMBI 9 https:/m.edsoo.ru/Tf41ccT4
p 5 bu6mmorexa [IOK
C3CPBHOC BPCMi https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 34 2 2.5




IHOYPOYHOE IINTAHUPOBAHHUE

10 KITACC
KounyecTBO 4acoB DJIeKTPOHHBbIE HU(POBHIE Hara
Nen/m | Tema ypoka Beero o0pa3oBaTe/bHbIE PeCypChl
bubmuorexa [JOK 5.09.23
1 buosorus B cucreme Hayk 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo/1bl T03HAHUS KUBOU TPUPOJIBIL. 12.09.23
[TpakTuueckast padorta Ne 1
2 «/cnonb3oBaHue pa3IUvHbIX METOIOB 1 bubnnorexa LIOK
[IPH M3yHEHHH GHONOTHIECKHX https://m.edso00.ru/863e6122
00BEKTOBY
buonoruueckue cucremsl, Mpouecchl U bubnmnorexka HOK 19.09.23
3 X U3YYEHHE 1 https://m.edsoo.ru/863e6564
XumMuueckuil coctaB KieTkH. Boma u bubmmoreka [IOK 26.09.23
4 MUHEpAJIbHBIE COIU 1 https://m.edsoo.ru/863e674e
bu6muoreka [JOK 3.10.23
5 Bbenxu. CoctaB u cTpoeHue OeKkoB 1 https://m.edsoo.ru/863e6b72
depMeHThI — OHOJIOTHYECKHE 10.10.23
Katanuzaropsl. JJabopaTopHas padora
6 Ne 1 «M3ydeHne KaTaaTuTHIECKON 1 butmoreka IIOK
AKTHBHOCTH (pePMEHTOB (Ha IpEMepe https://m.edsoo.ru/863e6b72
aMuJIa3bl WM KaTajasbl)»
bubmuorexa [JOK 17.10.23
7 VYrnesonwl. JInnuasl 1

https://m.edso00.ru/863e6870




https://m.edso00.ru/863e796¢

bubmuorexa [JOK 24.10.23
8 Hyxnennogre kucnors. AT https://m.edsoo.ru/863e6d5c
Hctopust u MeToAbl U3y4EHUS KIETKHU. bubmuorexa [JOK 7.11.23
? Kierounas reopus https://m.edsoo.ru/863e6e88
10 Knerka kak nenocTHas )KuBasg cucTeMa 14.11.23
CtpoeHnue 3yKapruoTUYECKON KIIETKH. 21.11.23
JlabopaTtopHnas padota Ne 2 «M3yuenue
CTPOEHHS KIETOK PacTeHHil, bub6nmorexa IIOK
11 KMBOTHBIX, IPHOOB U GaKTepHii 01 https://m.eds0o.ru/863e6£f0
MHKPOCKOIIOM Ha FOTOBBIX https://m.edsoo0.ru/863¢e716¢
MHUKpOIIpenaparax u ux OMruCaHue»
bubnuotexa [JOK 28.11.23
12 OOMeH BelecTB Wid METa00JIN3M https:/m.edsoo.ru/863e766¢
bubnuotexa [JOK 5.12.23
13 DotocuHTe3. XeMOCHHTE3 https://m.edsoo.ru/863e7c98
. bubnuotexa [JOK 12.12.23
14 OHepreTUiecKui obmen https://m.edsoo.ru/863¢e7aae
JKu3HeHHBIN UK KIeTKH. Jlenenue 19.12.23
kIeTku. Mutos. JlabopaTopHas paborta
15 Ne 3 «HaOmronenrue MUTO3a B KIIETKAX bub6mmorexa IIOK
KOHHYMKa KOPEILKA JIyKa Ha TOTOBBIX https://m.edsoo.ru/863e7dc4
MUKpOIIpenaparax»
buocunres Oernka. Peakiust bubmuorexa [JOK 26.12.23
16 MaTpUYHOI'0 CHUHTE3a https://m.edsoo.ru/863e796e
bubmuorexa [{OK 16.01.24
17 Tpancnsmus — OuocuHTE3 OENKa




Hexknerounsie GopMbI )KU3HU — bubnmoreka [JOK 23.01.24

18 BHPYCBI https://m.edsoo.ru/863e7540
bu6nmoreka [IOK 30.01.24
19 DopMbI pa3MHOXKEHHS OPTraHU3MOB https://m.edsoo0.ru/863e81b6
https://m.edsoo.ru/863e831e
. bubmmoreka [IOK 6.02.24

20 Metios https://m.edsoo.ru/863e7f4a

O6pa3oBaHue U pa3BUTHE TMOJIOBBIX 13.02.24

kJeTok. OMI0I0TBOPEHHE.
21 Jla6oparopnas pa6ora Ne 4 «3yuenne brbmorexa LIOK

CTPOEHUS MOJIOBBIX KJIIETOK HA TOTOBBIX https:/m.eds00.ru/863e81b6

MUKpOIIpenaparax»

NunuBuyansHOE pa3BUTHE bubnmnoreka [JOK 20.02.24
22 OpraHHU3MOB https://m.edsoo.ru/863e8436

I'enernka — HayKa bubmuoreka [JOK 5.03.24
23 HACJIE€JICTBEHHOCTHU U U3MEHYUBOCTH https://m.edsoo.ru/863e8612

3aKOHOMEPHOCTHU HACIEAOBaHUS 12.03.24
24 NpU3HAKOB. MOHOrHGpHIHOE brbmorexa LIOK

CKpeIMBaHHe https://m.edsoo.ru/863e8878

JurubpunHoe ckpenuBaHue. 3aKOH 19.03.24
25 HE3aBUCHMOTO HACIIEIOBAHUS brbmorexa LIOK

IMPU3HAKOB

https://m.edsoo.ru/863e89a4




CueruieHHOE HACJIeI0BaHHE MPU3HAKOB. 2.04.24
JlaGopaTtopHnast pabota Ne 5
Y «3yuyenue pe3ysbTaToB Bu6muorexa [JOK
MOHOTHOPHIHOTO  JUTHOPUIHOTO https://m.edsoo.ru/863e8c60
CKpEIIUBAHUS Y IPO30(IIIBI HA
TOTOBBIX MUKPOTMpPETapaTax»
I'enetuka noma. Hacienosanue bu6nmoreka [IOK 9.04.24
27 MPU3HAKOB, CLIETUIEHHBIX C ITOJIOM https://m.edsoo.ru/863e8c60
HNsmenunBocth. HenacnencrseHuas 16.04.24
) W3MEHYHMBOCTH. JlJaboparopnas pabota Bu6uorexa [JOK
8 Ne 6. Usy4eHne MoAMpUKaMOHHOM https://m.edsoo.ru/863e8efe
W3MEHYUBOCTH, IOCTPOCHHE
BapHAIIMOHHOTO psiZia U BapHAIIHOHHOM
KpHUBOW»
HacnencrBeHHass ”3AMEHUUBOCTb. bubmmorexa [JOK 23.04.24
JlaGopatopHas pabota Ne 7. https://m.edsoo.ru/863e8efe
29 «AHanmu3 MyTaluii y 1po30(huisl Ha
TOTOBBIX MUKPOMpPENapaTax» bubmmoreka [JOK
I'eneTrka yenoBeka https://m.edsoo.ru/863e8d78
PeseprubIit ypok. O6001IEHIE TIO TEME 7.05.24
30 «HacnmencTBeHHOCTh U H3MEHUYHBOCTD
OpPTaHU3MOBY
bubnuotexa [JOK 14.05.24
31 Cenelarus Kak Hayka H IPOLECC https://m.edsoo.ru/863e9214
1 but6mmoreka [IOK 21.05.24

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




MeToanl U TOCTHXKEHHS CEICKIINU
paCTeHI/Iﬁ M >KUBOTHBIX broTexHomorus
KaK OTpacCjib IIPOU3BOJCTBA

bu6nuoreka [IOK
https://m.edsoo.ru/863e9336
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