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IMNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke mTporpamMmbl MO OHMOJIOTHU TEOPETUYECKYIO OCHOBY IS
OTIPENICIICHUS. TOIXO0J0B K (POPMHPOBAHUIO COJACP)KAHHUS YYeOHOTO TIpeaMeTa
«buosiorus» coctaBWwIM: KOHUENTyalbHble mnosioxkeHus @OIrOC COO o
B3aMMOOOYCIIOBIICHHOCTH  IICJICH, COJAepKaHUs, pe3yJIbTaTOB OOYYCHHUS W
TpeOOBaHUI K YPOBHIO MOATOTOBKH BBITYCKHUKOB, MTOJIOXKEHUS 00 OOLIUX IEISIX
NPUHIMIAX, XapaKTePU3YIONIUX COBPEMEHHOE COCTOSHHE CHCTEMBI CpPEIHETro
oOurero oopazoBanus B Poccuiickoit denepaiinu, a Tak:ke MOJ0KEHUS O crienuduke
Ouonoruu, €€ 3HAUYCHUH B TO3HAHUU SKUBOM TPHUPOABI M OOECICUCHHUH
CYIIIECTBOBAaHUS YeJIOBEeYeCKOro obmiectBa. CoriacHO Ha3BaHHBIM IOJOKEHUSIM,
OTIpe/IeICHbl OCHOBHBIEC (DYHKIIMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma no Ouosioruu Aa€T MpeCTaBICHUE O LETAX, 00 00IIel cTpaTerun
oOy4eHwsI, BOCTUTAHUS U Pa3BUTHUS 00yUJaIOIINXCS CPEJICTBAMHU YIEOHOTO TIPeIMETa
«buonorusy, onpenenser 00s13aTeILHOE MPEIMETHOE COJIEP)KaHUE, €TO CTPYKTYPY,
pacmpeneneHrue 1O pas3feliaM W TeMaM, PEKOMEHIYEeMYIO MOCJIeI0BATEILHOCTh
M3Y4YeHHS YI4eOHOTO MaTepHalia ¢ y9€TOM MEXKXIPEIMETHBIX U BHYTPUIPEIMETHBIX
CBSI3€H, JIOTUKH 00Opa3oBaTENbHOTO IMPOLECCa, BO3PACTHBIX OCOOCHHOCTEM
00yyJarommxcs.

B nporpamme 1o 6M0JIOTHH TaKKe YIUTHIBAIOTCS TPEOOBAHUS K TUTAHUPYEMBIM
JUYHOCTHBIM, METaNpPEAMETHBIM W TPEAMETHBIM pe3yJbTaTaM OOyYCHHS B
dbopMUpPOBaHUY OCHOBHBIX BUJIOB Y4E€OHO-TI03HABATEIHLHOM JEATeIbHOCTH/ yu4eOHbIX
JNeUCTBUM  OOy4aromMxXcsi 1O  OCBOGHUIO  COJAEpKaHUS  OHMOJOTUYECKOTO
o0Opa3zoBaHus.

B mporpamme no 6uosiorun (10—11 xmaccel, 6a30BbIi ypOBEHB) peaqn30BaH
OPUHIMI T[PEEMCTBEHHOCTH B M3y4YE€HHUU OHWoJoruu, Onarojmaps 4yeMy B Hew
IPOCMAaTPUBACTCS HANPABJICHHOCTh HA pa3BUTHE 3HAHWM, CBA3aHHBIX C
dbopMUpOBaHUEM  €CTECTBEHHO-HAYYHOTO MHPOBO33pEHUS, IIEHHOCTHBIX
OpHEHTAIIUN JIMYHOCTH, SKOJOTUYECKOTO MBIIUICHHUS, TTPEICTABICHUN O 3JI0pPOBOM
oOpa3e XKM3HM U OEpEeKHBIM OTHOILIEHHWEM K OKpPYXKaIolleld MPUPOIHON cCpere.
[ToaToMy Hapsmy ¢ W3y4eHHEM OOIIEeOMOIIOTHIECKUX TEOPUi, a TAKKEe 3HAHHH O
CTPOEHUH KUBBIX CUCTEM PA3HOTO PaHTa U CYIHOCTH OCHOBHBIX MPOTEKAIOIIUX B
HUX TPOIIECCOB B MpOTpaMMe MO OHOJOTUM YJEICHO BHUMAHHUE WCIIOJIh30BAHHIO
MTOJIYYCHHBIX 3HAHUH B MMOBCEIHEBHOMW JKM3HU JIJISl PEIICHUS MPUKIAIHBIX 33/1a4, B
TOM 4HCle: TNpO(QUIAKTHKKA  HACIEJACTBEHHBIX  3a00JICBaHWI  YeJIOBEKa,
MEIUKOTCHETHYECKOTO  KOHCYJIbTUPOBAHHS,  OOOCHOBAHHS  JKOJOTHUECKH
I1eJIECO00Pa3HOTO TIOBEICHUSI B OKPYKAIOIIEH IPUPOAHON Cpeie, aHATN3a BIUSTHUS
XO3SUCTBEHHON  JIEATEIBPHOCTH YEJIOBEKA HA COCTOSTHUE TMPUPOTHBIX H



HCKYCCTBEHHBIX 3KOCHUCTEM. Y CHJIEHUE BHUMAHUS K MPUKIIAIHON HAMPaBIEHHOCTH
yueOHoro npeameta «buosorus» NpoIUKTOBAaHO HEOOXOJUMOCTHIO 00eCIeUeHHUS
YCIIOBHUM JUIS pPelIeHUs] OJHON U3 aKTyasIbHBIX 3aJlad IIKOJIBHOTO OMOJIOTMYECKOTO
oOpa3oBaHus, KOTOpas Tpeamojaraetr GOpMHUpPOBaHUE Y  OOyJArOIIMXCS
CIIOCOOHOCTH aanTUPOBAaThCS K HM3MEHEHHUSIM JAMHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOTO MHUpA.

buonorus Ha ypoBHE cpeiHEro 0011ero 00pa30BaHus 3aHUMAET BAXKHOE MECTO.
Ona obGecrnieunBaeT GOpMUPOBaAHUE Yy OOYYAIOIIMXCS MPEACTaBICHUNU O HAyYHOU
KapTUHE MUpa, paclmupser W o0000maeT 3HaHMS O O>KUBOM mpupone, eé
OTJIMYUTENBHBIX TPHU3HAKAX — YPOBHEBOW OpraHM3aIlMM U SBOJIIOIHH, CO3IAET
yCIOBHsI  JJsi:  TIO3HAHWSI  3aKOHOB  JKMBOM  TpUPOAbl,  (HOPMHUPOBAHUSA
(YHKIIMOHAJIBHOW T'PaMOTHOCTH, HABBIKOB 30pPOBOTO M Oe3omacHoro ooOpasa
KU3HU, SKOJIOTHYECKOTO MBIIIJIEHUS, [EHHOCTHOTO OTHOIICHHUS K )KUBOH MPUPOJIEC U
YEIIOBEKY.

Bonpioe 3HaueHre OUOJIOTHS HMEET TAK)Ke JUIS PEIICHHsI BOCIIUTATEIHHBIX
pa3BUBAOINMX  3aJad  CpemHero  obmiero  oOpa3oBaHUs,  COIMAIM3AINU
oOyuatonuxcs. M3ydenue Onojoruu obecriedynBacT yCIOBHS I (OPMHUPOBAHUS
UHTEJUIEKTYalbHbIX, KOMMYHUKALIMOHHBIX W HMH(OPMALIMOHHBIX  HABBIKOB,
ACTETUYECKON KYJIbTYPHI, CIOCOOCTBYET HMHTErpalliyd OMOJIOIMYECKHUX 3HAHUH C
HPEICTABICHUSMU U3 APYTUX YUEOHBIX IPEAMETOB, B YACTHOCTHU, PU3UKU, XUMUU U
reorpaduu. Ha3BaHHbBIE MMOJIOKEHHUST O MpEeAHA3HAYEHWU Y4YeOHOro mpeaMeTa
«buonorus» cocTaBWIM OCHOBY [UIsl OMNpEAeTCHHs TMOAXOA0B K OTOOpYy H
CTPYKTYPUPOBAaHHUIO €ro COJACpXaHHUs, NPEACTaBICHHOT0O B Mporpamme IO
Omomoruu.

Otb6op coxepkanust yueOHOro npeamera «buonorus» Ha 6a30BOM ypOBHE
OCYHIECTBIEH C MO3UIMK KyJIbTYpOCOOOPAa3HOTO IMOAXO0/Aa, B COOTBETCTBUU C
KOTOpPBIM OOy4aromuecs IOJKHBI OCBOUTh 3HAHUS W YMEHHs, 3HAUUMbIC MJIs
dbopMupoBaHusi 00IIel KyJIbTYpbl, ONpPENESAIONINe aJCKBAaTHOE IOBEJCHUE
YeJioBeKa B OKPY’KaIOIIE MPUPOTHON cpejie, BOCTpeOOBAaHHBIE B MOBCEAHEBHOM
KU3HU M TPaKTU4YeCKoN nesitenbHOocTU. Oco00€ MECTO B ATOW CHCTEME 3HAHMM
3aHUMAIOT JIEMEHTHI COJIEPKAHUS, KOTOPBIE CIIY)KaT OCHOBOU i (hOPMHUPOBAHUS
MPEJICTABJIEHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTHUHE MHUpa U
[IEHHOCTHBIX  OPUCHTAIUSAX  JIUYHOCTH,  CIIOCOOCTBYIOIIUX  T'yMaHU3AINH
OMOJIOTHYECKOTO 00pa30OBaHMS.

CtpykTypupoBaHUE COACpPKaHUSI Y4E€OHOTO Marepuaja B Mporpamme Io
OMOJIOTUM OCYIIECTBIIEHO C Y4YETOM MPUOPUTETHOTO 3HAYEHHUS 3HAHUU 00
OTJIMYUTEIbHBIX OCOOEHHOCTSAX KUBOW MPUPOABI, O €€ YPOBHEBOW OpraHu3aluyl U
ABOJIONMH. B COOTBETCTBUM C 3TUM B CTPYKType yueOHoro npeamera «buomorus»



BBIJICJIEHBI CIIEIYIOLIME COAEpKaTeIbHbIe JIMHUU: «buonorus kak Hayka. Meroabl
Hay4yHOTO To3HaHUs», «Kierka kak Ouonoruueckas cucrema», «OpraHm3m Kak
Oounonornyeckas cucreMay, «CucremMa u MHOrooOpa3ue OpPraHUYECKOTO MHpPay,
«IBOJIOIUS KUBOU MPUPOABD?, « IKOCUCTEMBI U IPUCYIIIHE UM 3aKOHOMEPHOCTH.

Henp wm3yuenuss ydyebHoro mnpeamera «buonorus» Ha 0a30BOM YpOBHE —
OBJlaJicHUE  OOYyYaloIMMHUCA 3HAHUAMH O  CTPYKTYPHO-(DYHKIIMOHAJIBLHOU
OpraHM3allud KUBBIX CHCTEM pa3HOTO paHra W NOpHOOpETEeHHE YMEHUM
UCIIOJIb30BaTh ATH 3HAHUS JUIsI TPAMOTHBIX JEUCTBUH B OTHOIICHHH OOBEKTOB
KUBOU MPUPOJIBI U PELICHUS PA3TUYHBIX )KU3HEHHBIX MPOOIIEM.

JocTkeHue 1enu usydeHusi yueOHoro mnpenmera «buonorus» Ha 6a30BOM
ypOBHE 00€CTIeUnBACTCS PEIICHUEM CIIEIYIONINX 3a/1a4:

OCBOCHHE OOYYaIOIIMMUCS CUCTEMBbI 3HAHMM O OHOJIOTHYECKUX TEOPHSX,
YUEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPaBUiIaxX, CIYXKaluX OCHOBOM
st GOpMUPOBAHUS TIPEACTABICHUN O €CTECTBEHHO-HAYYHOW KapTHHE MHpA, O
METOJ/IaX HAYYHOTO MO3HAHMS, CTPOSHUH, MHOTOOOpA3HH M OCOOCHHOCTSIX JKHUBBIX
CHUCTEM Pa3HOr0 YPOBHSI OpraHU3allMU, BbIJAIOIINXCS OTKPBITUSIX U COBPEMEHHBIX
WCCIIeOBaHMUIX B Ouonoruu; popMupoBaHue y OOydYarOMIMXCS MMO3HABATEIHHBIX,
MHTEJIEKTYaJbHbIX U TBOPYECKHX CHOCOOHOCTEH B IMpOLECCE aHaIM3a JaHHBIX O
MyTSAX Pa3BUTUS B OMOJIOTMM HAYYHBIX B3MJISIZIOB, UJEH M MOJXO0JIOB K U3YUYEHUIO
KUBBIX CHUCTEM pPa3HOTO YpPOBHS OpraHu3allid;, CTAHOBJICHUE y OOYydYarolIuxcs
o0111el KyJIbTYphl, PYHKIIMOHAJIBHOW TPAaMOTHOCTH, Pa3BUTHE YMEHUN OOBSICHITH U
OIICHUBATH SIBJICHUS OKPY>KAIOIIETO MUPA KMBOW MPUPOJIbI HA OCHOBAHUM 3HAHUU U
OTIbITA, TMOJYYECHHBIX MPU HU3YyUYEHUH OUOJOTHH; (HOPMUPOBAHUE Y OOYUAIOIIUXCS
YMEHUU WLIIOCTPUPOBATh 3HAUCHUE OWOJOTHYECKHUX 3HAHUUW B MPAKTHUUECCKOUN
NESATeIbHOCTU YeJIOBEKa, Pa3BUTHUM COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTUH W
arpoOMOTEXHOJIOTUM; BOCIHUTAHHE YOEKAEHHOCTH B BO3MOXKHOCTH IO3HAHMUS
YeJIOBEKOM KHUBOW MPHUPOJbI, HEOOXOIMMOCTH OEpeKHOTr0 OTHOIICHHUS K He,
COOJIIO/IEHUsI STUYECKUX HOPM IPHU MPOBEACHUM OHOJOTUYECKUX HCCIIEIOBAHMM;
OCO3HaHMUE [IEHHOCTH OMOJIOTMYECKUX 3HAHUH JIJIsl TOBBIIICHUS YPOBHSI
AKOJIOTUYECKON KYJIbTYphI, s (OPMHUPOBAHUS HAYYHOTO MHPOBO33PEHUS;
MIPUMCHEHHE MPUOOPETEHHBIX 3HAHUNW M yYMEHUW B IOBCEAHEBHOW >KU3HH IS
OLICHKU MOCJIEACTBUM CBOEH JIESITENLHOCTH 110 OTHOLICHUIO K OKPYXKAKOLIEH CpeLeE,
COOCTBEHHOMY 3/I0POBBIO, OOOCHOBaHWE W COOJIOJIEHHE Mep NPOPUITAKTUKHI
3a00yIeBaHUM.

B cucreme cpemnero oOimiero ooOpazoBanusi «buonorus», u3ydaemass Ha
0a30BOM YpOBHE, SIBJISIETCSl 00sI3aTENIbHBIM YUYE€OHBIM MPEIMETOM, BXOJSIIUM B
cocTaB npeaMeTHon 00acTu « EcTeCTBEHHO-HAYyYHBIE TPEAMETHI.



Jsist u3ydenusi Ouoja0ruu Ha 0230BOM YPOBHE CPEIHEro OOIIero 00pa3oBaHus
otBoauTcs 68 yacos: B 10 kitacce — 34 vaca (1 yac B Hegento), B 11 kiacce — 34 yaca
(1 gac B Henemo).



COJEPKAHUE OBYUYEHUA
10 KVIACC

Tema 1. buoJsiorusi kKak Hayka.

buonorust kak Hayka. CBsi3b OMOJIOTMHU C OOIIECTBEHHBIMHU, TEXHUUECKUMU U
JIPYTMMH €CTECTBEHHBIMU HayKamH, (puiocopuei, 3STUKOM, 3CTETUKON M MPaBOM.
Ponb Ouonoruu B GopMHpOBaHNN COBPEMEHHOM HAYyYHOU KapTUHBI Mupa. Cuctema
OMOJIOTUYECKUX HaYK.

MeTobl TO3HAHMS KUBOW MPUPObI (HaOMIOACHHE, YIKCIIEPUMEHT, ONTUCAHUE,
U3MepeHue, Kiaccupukalus, MOJETUpPOBaHUE, CTaTUCTHYecKkas o0paboTka
JTAHHBIX ).

JdemoHcTpanuu:

[Toptpetsl: Y. lapBun, I'. Mennens, H. K. Konsuos, Ix. Yorcon u ®@. Kpuk.

Tabmuiel 1 cxembl: «MeTo bl TO3HAHUSI YKUBOUM TIPUPOIBI.

JlaGopaTopHble ¥ NpakTHYecKue padoThl:

[Ipaktuueckas pabora No 1. «Mcmonb3oBaHue pa3IUYHBIX METOJOB MpPH
M3YYEHUH OMOJOTUYECKUX OOBEKTOBY.

Tema 2. ’KuBble cucTeMbl 1 MX OPraHU3ALMS.

XuBble cuctembl (OMOCUCTEMBI) KaK MpeAMET u3ydeHus: ouonoruu. Otauyue
KUBBIX CUCTEM OT HEOPraHMYECKOUN MPUPOIbI.

CpoiicTBa OMOCHCTEM U X pazHOOOpa3ue. Y POBHU OpraHU3alui OMOCUCTEM:

MOJIEKYJIIPHBIM, KJIETOYHBIA, TKAHEBBIN, OPraHU3MEHHBIN, MOMYJISLIUOHHOBUIOBOM,
HKOCUCTEMHBIH (OMOTeO1IeHOTHYECKUIT), OnOoChEepHBI.

JdeMoHcTpauuu:

Tabnuipl U cxembl: « OCHOBHBIE TIPU3HAKU KU3HUY, «YPOBHU OpraHu3aIluu
KUBOU MPUPOIBD».

O6opynoBanue: mojaenb Mojekyisl JTHK.

Tema 3. XumMuveckuii cOCTaB M CTPOEHHE KJIETKH.

XUMUYECKAN COCTaB KIETKH. XUMHUYECKUE JJIEMEHTBI: MAaKpPO3JIEMEHTHI,
MHKpPOAJIEMEHTBI. BoJ1a 1 MUHEpanbHbIE BEILIECTBA.

OyHKIIMKM BOJbl W MHUHEPAIBHBIX BemleCTB B KkieTtke. llogaepxkanue
OCMOTHYECKOIo OajaHca.

benku. CoctaB u ctpoeHue OeIKOB. AMHHOKHCIOTHI — MOHOMEPHI OEIKOB.
He3ameHnumbie U 3aMEHMMBbIE aMUHOKHUCIOTHI. AMUHOKUCIIOTHBIM COCTaB. Y pOBHU
CTPYKTYpbl OCIKOBOW MOJEKynbl (TEpBUYHAS, BTOpUYHAS, TPETHYHAS W



YeTBEpTUYHAS CTPYKTypa). XHMHYECKHE CBOMCTBa OenkoB. buonornueckue
(byHKIUU OEIIKOB.

depmeHTHI — Omosiormyeckwe Kartaiauszatopbl. CrpoeHue  (epmeHTa:
aKTUBHBIA TIEHTp, cyOcTpaTHas cuerududHocTh. Kodepmentsl. ButamuHbL.
Otmuns pepMEeHTOB OT HEOPTAHMYECKUX KaTaIM3aTOPOB.

VYrieBoel: MOHOCAXapu bl (TITF0K03a, prd03a U 1e30KCupr003a), Tucaxapu/Ibl
(caxapo3a, JlakTo3a) W ToaMcaxapuabl (Kpaxmal, TJIMKOT€H, IIeJUII0I03a).
buonornyeckue pyHKIMH YIIIEBOIOB.

JIunuapr: TPUTTULEPUIBI, dbochonunusl, CTEPOUJIBI.
I'unpodunbHOTUAPODOOHBIE CBOMCTBA. buonornvyeckne (QyHKIMH JIUMHJIOB.
CpaBHeHuUE yrieBOJI0B, OEIKOB U JIMITHI0B KaK UCTOUHUKOB SHEPTHH.

Hyxnennoseie xkucnorel: JHK wn PHK. Hyxneotmasr — MoHOMEpHI
HyKIeMHOBBIX KUCIOT. Ctpoenue u pynkuuu IHK. Ctpoenne n ¢pynkuuu PHK.
Buast PHK. AT®: ctpoenue u pyHKIINH.

[urtosorus — Hayka o kietke. Kiierounas teopust — mpuMep B3auMOACHCTBUSA
uael u GakToB B HAYYHOM MO3HAHUU. MeTO Il U3yUEeHUsI KIIETKH.

Krerka kak nenoctHas xxuBasi cuctema. OO1ye Npu3HaKku KIETOK:
3aMKHyTas HapyxHasi memOpana, mosekynabl JIHK kak renernueckuii ammapar,
CHUCTEMa CHUHTe3a OenKa.

Tunel KIETOK: JyKapuoTHuecKas U Hpokapuotudeckas. OcoOeHHOCTH
CTpO€HHUsl MpokKapuoTuyeckor kieTku. Kierounas crtenka Oaktepuii. CTpoeHue
AYKAPUOTUYECKON KJIETKU. (OCHOBHBIC OTJIWYUS PACTUTEIBLHOW, >KMUBOTHOM U
IrpUOHOM KIETKH.

IToBEpXHOCTHBIE CTPYKTYpBI KJIETOK — KJIETOYHAsl CTEHKA, TJIMKOKAJIHUKC, WX
¢dbynkuu. [nazmatnueckas memOpana, e€ cpoiictBa u ¢pyHkuuu. [{luronnazma u eé
opranounbl. OmHomeMOpannbie opraHownabl kieTku: OIIC, ammapar ['ombmxw,
mu3ocombl. [lonyaBTOHOMHBIE OpraHOMJbI KJIETKWA: MHMTOXOHJPUH, IUIACTH]IBL.
[IpoucxoxaeHne MHUTOXOHApHM M Iactud. Buasl mmactua. HememOpanHbIe
OpraHouAbl KJIETKU: PHOOCOMBI, KIIETOYHBIH IICHTP, ICHTPUOIHU, PECHUYKH,
KIyTUKUA. QYHKIUHA OPraHOMAOB KJIETKU. BKiroueHus.

Snpo — perynaropuslii neHTp kieTku. CTpoeHue siapa: sjuepHasi 000JI0UKa,
KapuoIljia3mMa, XpOMaTHH, JIPBIIIKO. XPOMOCOMBI.

TpaHCnOpPT BELIECTB B KIETKE.

JdeMoHcTpauuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. IlIBann, M. lIneiinen, P. Bupxos, k.
Yorcon, ®@. Kpuk, M. Yuikunc, P. @pankinn, K. M. bap.



Juarpammel: «PacnpeneeHne XuMAYECKUX 3JIEMEHTOB B HEKUBOM ITPUPOIEY,
«Pacnpenenenne XMuMUYECKUX 3JIEMEHTOB B )KUBOU IPUPOJIEN.

Tabmuubr u cxemsl: «llepuoguyeckas Tabiuila XUMHYECKUX DIIEMEHTOBY,
«CTtpoeHune MOIeKyIbl BOAbD», «buocunaTe3 6enkay, «CTpoeHNe MOJICKYIIbI OSTKa,
«Ctpoenue pepmenta», «Hykneunossie kuciotel. JJTHK», «CtpoeHne MoiieKybl
ATO», «CtpoeHHne 3yKapuOTHIECKOUN KIETKN», « CTPOEHUE )KUBOTHON KIIETKHY,
«CTpoeHue pacTUTENBHOM KIETKH», «CTpOEHHE NPOKAPUOTHUYECKOM KIIETKN»,
«CtpoeHue sizipa KIETKN», «Y TIeBOAbD, «JIumuasn.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYAOBAaHHME [UJIsi MPOBEACHUS
HAOIOJIEHU, W3MEPEHUM, DKCIIEPUMEHTOB, MHUKPOIpENapaThl PacTUTEIbHBIX,
YKUBOTHBIX M OAKTEpUATIBLHBIX KJIETOK.

JlaGopaTopHbie U NpakTHYeCKHe padoThI:

JlabopatopHass pabora Ne 1. «V3ydeHuwe KaTadTUTHUECKOW aKTUBHOCTHU
dbepMeHTOB (Ha MpUMEPE aMUJIa3bl WU KaTaaasbl).

JlabopatopHast pabora Ne 2. «UM3yueHue CTpOeHHsI KIETOK paCTEHUH,
KUBOTHBIX M OAKTEPHl MOJI MUKPOCKOMOM Ha TOTOBBIX MHUKpOIpernaparax M ux
OIIMCAHUE.

Tema 4. ’KusnenesiTeIbHOCTH KJICTKH.

OOMeH BemiecTB, WK METab0IM3M. ACCUMUIIANNS (TUIACTUIECKUNA OOMEH) |
TUCCUMIIIAIUS (PHEPTeTHYECKU OOMEH) — JBE CTOPOHBI €IMHOIO IIpoIecca
Metabonu3ma. Ponib 3aKOHOB COXpaHEHHUS BEIIECTB M JHEPTHMM B MOHUMAHUU
MeTaboau3ma.

Tunel oOMeHa BeniecTB: aBTOTPO(HBIN U reTepoTpodHbIi. Pob (pepMeHTOB B
oOMeEHE BEILECTB U MPEBPAILICHUH SHEPTUH B KIIETKE.

®orocunte3. CBeroBas u TemHoBas (a3bl ¢doTocuHTe3a. Peakiuu
dorocunTesza. IddexTuBHOCTH PoTOCUHTE3a. 3HaUeHUE (POTOCUHTE3a IS KUZHU
Ha 3emuie. Bausinue ycioBuii cpenbl Ha (POTOCHMHTE3 U CIOCOOBI MOBBIIIICHUSI €TO
MPOAYKTUBHOCTU Y KYJIbTYPHBIX PACTEHUI.

XeMOoCHHTe3. XEeMOCUHTE3UPYIoIue OaKTepuu. 3HaUCHHE XEMOCHUHTE3a IS
KU3HU Ha 3eMIIE.

DOHepreTrueckuii oOMeH B KileTKe. PacuieruieHne BelIecTB, BbIACICHUE U
AKKyMYJIMPOBAHHME SHEPIUH B KJIETKE. JTallbl SHEPreThuecKoro oomena. I nukonus.
bpoxenne u ero Buuapl. KHCIOpOIZHOE OKHCIEHHE, WM KIETOYHOE IbIXaHHE.
OxucnutenpHoe dochopunupoBanue. IPHEeKTUBHOCTb SJHEPreTUUECKOro 0OMeHa.

Peakumum Marpuunoro cuHTe3a. I['eHetmdeckas wuHbpopmarus u  JIHK.
Peanuzamnus renermyeckod wHGOpManuu B KIETKe. ['€HETHMUECKHl KO M €ro
cBoiicTBa. Tpanckpumnims — matpuunbiii cunte3 PHK. Tpaucnsiusa — GuocunTtes



Oenka. Otambl TpaHchasnuu. KoaupoBaHMe aMHHOKHCIOT. Poib puOocom B
onocuHTese OenKa.

Hekinerounsle ¢popmbl xu3HU — BUpYChl. McTopust otkpbiTust Bupycos (. WM.
NBanoBckuit). OCOOEHHOCTHM CTPOECHHMSI U JKM3HEHHOTO LHMKJIAa BUPYCOB.
bakrepuodaru. bonesHu pacTeHHil, KUBOTHBIX U UEJIOBEKAa, BBI3bIBAEMBbIC
Bupycamu. Bupyc ummynoneduimura yenoseka (BY) — Bo3oyaurens CI1INda.

OobpatHas TPAaHCKpUIIUS, peBepTasa U unterpasza. [Ipodunaktuka
pacnpocTpaHeHUs! BUPYCHBIX 3a00JI€BaHU.
JdeMoHcTpanuu:

[Toptpetsi: H. K. Konbuios, [. Y. iBanoBckuii, K. A. Tumupsizes.

Tabmuier 1 cxembl: «Tumbl muTanusy, «Metadonuzm», «MHUTOXOHAPHUS,
«HepreTudyeckuii oomen», «Xmoportacty, «Dorocunred», «Crpoerue JJHK»,
«Ctpoenune u pyHKIIMOHUpPOBaHUE TeHay, «CuHTe3 Oenkay, « eHeTHYeCKuii Ko,
«Bupyce», «bakrtepunodarm», «CtpoeHne u >xu3HeHHBIN 1k Bupyca CIIN/la,
Oaktepuodaray, «Permmukarus JJTHK».

O6opynoBanue: Mojaenu-anmiukanuu «Yapoenue JIHK u Tpanckpumnmsy,
«buocunres 6enkay, «CTpoeHue KIeTku», Mojenb cTpykTypsl JJTHK.

Tema 5. PasmMHoOkKeHMe M MHAUBUAYAJbHOE Pa3BUTHE OPTAaHU3MOB.

Krnerounpii UK, WM KU3HEHHBIM UK KiIeTKd. MHTepdaza u MuUTO3.
[Ipoueccrl, mpotekaromue B uHTepdasze. Permnmukanus — peaxkius MaTpUYHOTO
cunteza JIHK. Crpoenne xpomocoMmM. XpOMOCOMHBIA HAO0Op — KapUOTHIIL.
JMIuionHeli W TalJIOWJHBIA ~ XPOMOCOMHBIE ~ HaOOpbl.  XpOMAaTHJIBI.
[uTosiornueckrue OCHOBBI PA3MHOXKEHUS W  HUHIAMBUAYAIBHOIO  Pa3BUTUSA
OpPraHU3MOB.

Henenne knetkn — muto3. Ctamuu muto3a. IIporeccsl, npoucxoasmme Ha
pPa3HBIX CTAAUSIX MUTO3a. BUOJIOTUYECKUN CMBICI MUATO3A.

[Iporpammupyemas ru6eib KIETKH — aromnTo3.

@opMBbI pa3MHOKEHHSI OPraHU3MOB: Oecrojoe U mojioBoe. Buapl O6ecnonaoro
pPa3MHOXXEHUS: JIEJIEHWE HaJIBOE, I[IO0YKOBAaHUE OJHO- W MHOTOKJIETOYHBIX,
CIOpooOpa3oBaHKe, BEreTaTUBHOE pa3MHOXEHHE. VICKyCCTBEHHOE KIIOHUPOBAHUE
OPraHu3MOB, €r0 3HAYEHUE I CEJIEKIIUU.

[TonoBoe pa3MHOXKEHUE, €r0 OTIANYHUS OT OECIIOIOTO.

Meito3. Cragun meito3a. IIpomecchl, mpoUCXOAsIIMEe HA CTAAUSAX MEio3a.
IToBenenue xpomocoM B wmenose. Kpoccunropep. buonornueckuii cmbicin u
3HauYCHUE MeHo3a.

['ametorenes — mporecc oOpa30BaHMsI TOJOBBIX KIETOK Yy IKHUBOTHBIX.
[TonoBeie ene3bl: CEMEHHUKH U SIMYHUKU. OOpa3oBaHUE W Pa3BUTUE TOJIOBBIX



KJIETOK — rameT (CrnepMaro3oujl, SHMIEKJIETKa) — CIIEpMATOr€He3 W OBOTEHES.
OcoOEHHOCTH CTPOCHHS SMIEKIECTOK U CHepMaro3ougoB. OII010TBOPEHHE.
[Taprenorenes.

NunuBuayanbHoe  pa3BuTHE (OHTOTEHE3). OMOPHOHAIBLHOE  Ppa3BUTHE
(aMOpuorenes). Jtanbl SMOPHOHAIBHOTO Pa3BUTHS Y MO3BOHOUYHBIX KMBOTHBIX:
npoOiieHne, TacTpyisnus, opraHoreHe3. llocTomOpruoHanbHOE pa3BUTHE. THIIBI
MOCTAMOPUOHAIBHOTO Pa3BUTHUS: MPSIMOE, HENpsMoe (IuyuHOYHOE). Biusinue
cpedbl Ha Pa3BUTHE OPraHU3MOB, (PAKTOPBI, CIIOCOOHBIE BBI3BIBATH BPOXKIEHHBIC
YpOJICTBA.

Poct u pasButue pacreHuil. OHTOreHe3 LIBETKOBOIO PACTEHUS: CTPOCHHE
CEMEHHU, CTAINU Pa3BUTHS.

JdeMmoHcTpanuu:

Tabmuubr U cxembl: «@DOpMbI pa3MHOKEHUS OPraHU3MOBY», «JIBoiHOE
OIUIOJJOTBOPEHUE Yy IBETKOBBIX pacTeHUi», «BeretaTuBHOE pa3MHOXKEHHE
pacteHui», «Jlenenne xkieTku Oaktepuit»y, «CTpoeHHE TMOJOBBIX KIETOKY,
«Crtpoenne xpomocombl», «Knerounbiii mukn», «Pemmukanus JHK», «Mwutos3y,
«Meinosy, «lIpsMoe u Henpsamoe pa3BUTHEY, «l'aMeTOreHe3 y MIEKONUTAIIUX U
4yesnoBeka», «OCHOBHBIE CTAJIM OHTOT€HE3A.

O6opynoBanue: MHUKPOCKOII, MUKporpenaparsl «CrnepmMaTo30u /bl
MJICKOIIUTAIOLIETO», «SUIEKIIETKAa MIEKOTIUTAoIIEro», « Kapuokunes B KieTkax
KOpeIIKa JIyKa», MarHUTHAsI MOJIeIb-anIuInKaus «JleneHue KIeTku», MoJieb
JIHK, moens MeTada3sHOM XPOMOCOMBI.

JlabopaTopHblie ¥ NpaKkTUYecKue padoThl:

Jlaboparopnasi pabora No 3. «HaOmiopeHue MUTO3a B KJIETKaX KOHYMKA
KOpEIIIKA JIyKa Ha TOTOBBIX MUKPONpEnapaTaxj».

JlaboparopHasi padota Ne 4. «l3ydyeHue cCTpoeHUs TMOJIOBBIX KIETOK Ha
FOTOBBIX MUKpPOMpEnapaTaxy.

Tema 6. HacsiencTBeHHOCTh M U3MEHYUBOCTH OPraHU3MOB.

[Ipenmet u 3agaum reHeTuku. Victopus pa3BUTHA TEHETUKU. POk nuTONOTMA
U 3MOpPHOJIOTMM B CTAaHOBJICHUU T'e€HETHKHU. Bkiag poccuiickux u 3apyOe’KHbIX
y4€HBIX B pa3BUTHE TEHETUKU. MeToJbl TEeHEeTHKU (THOPUAO0JIOTUYECKUMA,
[IUTOTEHETUYECKUN, MOJEKYJISIpHO-TeHeTUUeCKuil). OCHOBHBIE TE€HETHUYECKHE
noHsATHA. [ eHeTnueckasi CHMBOJIMKA, UCIIOIb3yEMasi B CXEMaX CKPEIIMBAHUM.

3aKOHOMEPHOCTH HAcJIeJ0BaHUsl MPU3HAKOB, yCcTaHOBIEHHbIE . Menaenem.
MonorubpugHoe CKpemuBaHue. 3aKOH €IWHO-00pa3usi THOPHUJOB IEPBOTO
nokosneHus. [IpaBuno toMuHHpOBaHUS. 3aKOH paclleIIeHHUs] IPU3HaKOB. [ unoresa
yucTOThI raMeT. [loaHOe U HeMoTHOEe TOMUHUPOBAHUE.



JuruOpuaHoe ckpemuBaHue. 3aK0H HE3aBUCUMOTO HACIIEIOBAHUS TPU3HAKOB.
[{uToreHeTHYeCKrEe OCHOBBI AWTHOPHAHOTO CKPENIMBAHUSA. AHAJIU3UPYIOIIEe
cKkpemuBanue. Mcnonp30BaHne aHATM3UPYIOLIETO CKPEIMBAHUS I OIIPEAETICHUS
r€HOTHUIIa OCOOU.

CuermieHHOe HaclieqoBaHue npu3HakoB. Pabora T. Moprasa o cuemnjieHHOMY
HACJIEJOBAaHUIO T€HOB. HapyleHne cuerieHus reHOB B pe3yJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHasi TEOPHUSI HACIECICTBEHHOCTH. | eHeTHUYEeCKUE KapThl.

'enetnka moma. XpoMOCOMHOE ONpENEICHUE MoJia. AyTOCOMBI U MOJIOBBIE
xpomMocoMbl. ['omoramMetrHsle W reTreporameTHbie opraHu3Mbl. HacnemoBanue
MIPU3HAKOB, CLETUIEHHBIX C MOJIOM.

N3meHunBOCTh. BUJIbI N3MEHYMBOCTH: HEHACIIEICTBEHHAS U HACJIEACTBEHHAS.
Ponp cpempl B HEHAaclEeACTBEHHOM  M3MEHUMBOCTH.  XapaKTEPUCTUKA
MOIU(PHUKAITMOHHON M3MEHUUBOCTU. BapralimoHHbIN psAJl U BapUAlIMOHHAS KPUBas.
Hopma peakunun npusHaka. KonnmdecTBeHHbIE M KaUECTBEHHBIE MPU3HAKK M HX
HOpMa peakiun. CBolicTBa MOAM(UKAITMOHHOW U3MEHUYHNBOCTH.

HacnenacrBenHnasi, wiaM TeHOTUNHUYECKAs, M3MEHYMBOCTh. KoMOWMHaTHBHas
U3MEHUMBOCTh. Meii03 W TOJIOBOM MpOIecC — OCHOBAa KOMOWHATHBHOM
M3MEHYUBOCTU. MyTalrimoHHasi U3MEHYHBOCTh. Kimaccudukarus MyTaruii: reHHbIe,
XPOMOCOMHBIE, TeHOMHBIE. YacToTa 1 Mpu4rHBI MyTaruii. MyTareHHbIe (PaKTOPHI.
3aKOH rOMOJIOTMYECKUX PSAJOB B HaclecTBeHHOM n3mMenunBoctyu H. . BaBunoga.

BuesnepHast HaClIeCTBEHHOCTh U U3MEHYUBOCT.

I'enernka wyenoBeka. Kapuotun uenoBexka. OCHOBHBbIE METOAbl TE€HETHKH
YeJIoBeKa: TeHealornueCcKui, OJTM3HEIOBbIN, IMTOTEHETUYECKUN, OMOXMMUYECKUH,
MOJIEKYJIIPHO-TE€HETUUECKHU. CoBpeMeHHOE ONpEEICHUE F€HOTHUMA!
MOJTHOT€HOMHOE CEKBEHUPOBAHUE, T€HOTUIMPOBAHUE, B TOM YHUCJIE C MOMOIIbIO
[1I1P-anamm3a. HacneacTtBenHble 3a00JIeBaHUS YEIOBEKAa: TEHHBIC OOJIC3HH,
00JIE3HU C HACIEACTBEHHOM MPEeApPacloNOKeHHOCThI0, XPOMOCOMHBIE OO0JIE3HHU.
Comarnueckne u TeHepaTuBHble MyTauuu. CTBoOJIOBbIE KIETKHA. [IpUHIMIEBI
3I0pOBOT0 00pa3a >KW3HM, AMATHOCTUKHU, MPOPUIAKTUKHI U JICUCHHS TeHETHUYECKUX
Oose3Hell. MeauKko-reHeTHYecKoe KOHCYJIbTUPOBaHUE. 3HAYEHUE MEIUIIMHCKOU
T€HETHKH B MIPEAOTBPAIICHUH U JICUCHUU TeHETHUECKUX 3a00JIeBaHUI YeIOBEKa.

JdemoHcTpanuu:

[Toptpersr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.

Tabnuub! u cxembl: « MOHOTHOPUAHOE CKPEIIUBAHUE U €0 IUTOIeHeTHYeCKas
OCHOBa», «3aKOH PaCLIEIJICHUS U €70 IUTOT€HETUYECKAsi OCHOBAY, «3aKOH YUCTOTHI
rameT, «/lurnbpunnoe ckpemmrpanuey, «Llutomornyeckre 0OCHOBBI AUTUOPUIHOTO
CKpelnBaHusy, «Menosy», «B3auMoIeCTBUE AJUICIBLHBIX T€HOBY, «I €HEeTHYEeCKHe



KapThl pacTeHUH, )KUBOTHBIX M 4eJOBEKa», «I'eHeTHKa mosia», «3aKOHOMEPHOCTH
HacJlleJIOBaHUsl, CLETUICHHOTO C MOJom», «KapuOTHIIbl 4YelloBeKa M >KUBOTHBIXY,
«Buasl m3menunBocTH», «MomudukanuonHas u3MEHYUBOCTHY, «HacnemoBanue
pesycdakTopay, «I'eHeTnka rpynn KpoBu», « MyTallnoHHAS H3MEHYHBOCTH.

ObopynoBanue: MOAeIU-aNIuKau « MOHOTUOPUIHOE CKPEIIUBAHUEY,
«Henonnoe npomunupoBaHuey», «JuruOpuanoe ckpemuBanue», «llepekpéct
XPOMOCOM», MUKPOCKOIT U MUKpoTipenapart «Jpo3zoduia» (Hopma, MmyTauu GopMbl
KpPBUIBEB U OKPACKH Teja), repoapuit «I'opox moceBHOM.

JlaGopaTopHble U MpakTUYeCKHe padoThI:

JlabopatopHast pabora Ne 5. «M3ydyeHue pe3yabTaTOB MOHOTHOPUIIHOTO U
TUTUOPUIHOTO CKPEIMBAHUS Y IPO30(UITbI HAa TOTOBBIX MUKPOTIPENapaTaxy.

Jlaboparopnast padota Ne 6. «M3yduenne MoaupUKalMOHHOW U3MEHUYUBOCTH,
MOCTPOCHHUE BAPUALMOHHOTO PSiJIa U BAPUALIMOHHOW KPUBOW.

JlabopatopHast padota Ne 7. «AHanu3 myTtanuili y Apo30(duiibl Ha TOTOBBIX
MHUKpOTIpEnapaTaxy».

[Ipaktuueckass padota Ne 2. «CocraBiieHHE U aHajlu3 POIOCIOBHBIX
YEJIOBEKAY.

Tema 7. Cennekuusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTUH.

Cenekuys Kak Hayka M IPOLECC. 3apOXKICHUE CEJIEKIUH U JTOMECTHKALIHS.
VYyenue H. 1. BaBuiosa o 1ieHTpax mporucxXoKIeHUSI 1 MHOT000pa3us KyJIbTYpPHBIX
pactenunil. LIeHTpbl TPOUCXOKIEHUS TOMAITHUX )KUBOTHBIX. COPT, OO, ITAMM.

CoBpeMeHHBIE METOJIbI CeNeKIMi. MacCOoBbIN M MHAUBUIYATbHBIN OTOOPHI B
CEJIeKIIMM pacTeHUid M KUBOTHbIX. OlEHKa »KcTepbepa. bIuM3KOpoaCTBEHHOE
ckpenuBanue — wWHOpuauHT. Ywmcras nuaus. CKpenyBaHUE YHCTHIX JIMHUM.
I'erepo3uc, wnn rubpunHas cuia. HepoJacTBeHHOE CKpelniuBaHue — ayTOPHIHHT.
Otnanénnas rubpuauzanus u e€ ycnexu. ICKyCcCTBEHHBIN MyTareHes3 U MOJTyICHHE
MOIUIIONI0B. JIOCTHKEHUS CEJIEKIIUU PACTEHUH, )KUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonoruss kak oOTpacib NPOU3BOJACTBA. ['€HHAs WMHXKEHEpHUs. DTarbl
co3ganus pexomOuHaHTHOM JIHK wu Tpancrenneix opranuzmoB. Kierounas
nHxeHepus. Knerounbsle KynbTypbl. MUKPOKJIOHAIBHOE Pa3MHOKEHUE PACTEHHUIA.
KionupoBanue BBICOKONPOAYKTUBHBIX CEIbCKOXO3SMCTBEHHBIX OpPraHW3MOB.

Okojioruyeckue W dtudyeckue  mnpobnembl. MO  —  reHeTuuecku
MOIU(PUIIMIPOBAHHBIE OPTaHU3MBI.
JlemoHcTpanuu:

[Toptpetsr: H. U. Basunos, . B. Muuypumn, I'. /1. Kapneuenko, M. @. 11BaHOB.
Tabmuubr u cxembl: kapta «LleHTpH TPOUCXOXKACHUS U MHOTOOOpa3Hs
KyJIbTYPHBIX pacTteHuil», «llopoabl TOMalIHUX XKUBOTHBIX», «CopTa KyJbTYPHBIX
pactenmity, «OTtnanénnas rudpuausanus», «Padborer akagemuka M. @. MiBanoBay,



«Ilonmumnonnus», «OOBEKThl OHOTEXHONOTMM», «KIieTouHble KYJIbTYpHl H

KIIOHUPOBaHHE», «KOHCTpyHMpOBaHHE U IEPEHOC T€HOB, XPOMOCOMY.
O6opynoBaHue: MyJISKU TUIOZ0OB U KOPHETIOAOB AUKUX (POPM U KYJIbTYpPHBIX

COpPTOB pacTeHUi, repbapuil «CenbCKOX035MCTBEHHBIE PACTEHUSD.
JlabopaTopHbIe M IpaKTHYecKue padoThbl:

Okckypcuss «OCHOBHBIE METOABI M JIOCTHIKEHHUS CEJIEKUUMU PACTEHUU H
KUBOTHBIX (Ha CEJIEKIINOHHYIO CTaHILIHIO, IIJIEMEHHYO bepmy,
COPTOMCHBITATEbHBIN  y4acTOK, B TEIUIMYHOE XO3SAWCTBO, JabOpaTOpuIo
arpOyHHUBEPCUTETA UM HAYYHOTO IICHTPA)».

11 KJIACC

Tema 1. JBo/rOIMOHHASE OMOJIOTHS.

[Ipeanocbulkn BO3HHUKHOBEHUS HBOJIIOIMOHHOW TEOPUH. OBOJIIOLMOHHAS
Teopusi U €€ MecTo B OMONOruu. BiusHue 3BOJIOLMOHHONW TEOPUHM Ha pa3BUTHE
OMOJIOTUY U APYTUX HAYK.

CuzerensctBa 3Bonound. [laneoHTONOrMYeckue: IMOCIEeN0BaTEIbHOCTD
MOSIBJICHUSI BHJIOB B TAJICOHTOJIOTHYECKON JIETONMUCH, TEPEXOTHBIE (OPMEI.
buoreorpaduyeckue: cxoacTso u paznuune ¢payH u (Hiaop MaTEpUKOB U OCTPOBOB.

DOMOpHOIOTHYECKHE: CXOACTBA W pa3IU4Msi SMOPHOHOB pPAa3HBIX BHJIOB
MO3BOHOYHBIX. (CpaBHUTEIbHO-aHATOMUYECKHUE: TOMOJIOTUYHBIE, aHAJIOTMYHBIE,
pyIMMEHTapHbIE OpraHbl, araBU3Mbl. MONEKYISPHO-OMOXUMHUYECKUE: CXOJICTBO
MEXaHU3MOB HACIEJCTBEHHOCTH M OCHOBHBIX META0OJMYECKUX IyTeH y BCEX
OpraHU3MOB.

OpomonmonHas teopuss Y. JlapBuHa. llpeamnocblnky BO3HUKHOBEHUS
JapBUHU3MA. JIBIDKYILIME CHJIBI SBONIOUMU BUAOB 1o JlapBuHy (M30BITOYHOE
Pa3MHOXXEHUE TIPU OTrPAHUYEHHOCTH PECYPCOB, HEOIpPEIEIEHHAsT WU3MEHUYMBOCTD,
0opb0a 3a CylecTBOBaHUE, €CTECTBEHHBIN OTOOD).

Cunretnueckas Teopus 3Boouu (CTI) u e€ 0CHOBHbBIE MTOJIOKEHUS.

MuxkposBosonus. [Tonynsinus kak eIMHUIA BUIa U SBOJIIOLUH.

JBuxyime cuibl ((pakTophl) SBOJIONMHA BUIOB B MpHUpPOJE. MyTallMOHHBIN
mpoiiecc U KOMOWHATHBHAsT M3MEHUYUBOCTh. [lOMyNSIITMOHHBIC BOJIHBI U Aperd
reHoB. 3055111 U MUrpanusi.

EctecTBeHHbIl 0TOOp — HampaBistomuid Qakrtop sBomouud. Dopmbl
€CTECTBEHHOTO 0TOODA.

[IpucnocoONIeHHOCTh OpPraHU3MOB KaK pe3yJbTaT »BOMIOIUU. [Ipumepbl
NPUCTIOCOOJIEHUI Y OpraHu3MOB. ApoMopGh03bl U UAUO-aIaNITALIUH.



Bun wu BumooOpazoBanme. Kpurepuu Buma. OcHoBHBIE  (HOPMBI
BUJI000pa30BaHus: reorpaduyeckoe, IKOJIOTHIECKOE.

Maxkpospomonus.  Dopmbl  3BomonMU:  GUIeTHYECKas, JAUBEPreHTHAs,
KOHBEpIreHTHas, napajuiesbHas. HeoOpaTUMOCTh 3BOIMIOLUN.

[IpoucxoxneHne oT Hecneuuaau3upoBaHHBIX MHpenkoB. lIporpeccupyromas
cnenuanu3anus. AJanTUBHAs paaualysl.

JdeMoHcTpanuu:

[Toptpersr: K. JIunnen, XK. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K. M.
bap, 3. I'ekkens, @. Mrosnep, A. H. CeBepiios.

Tabnuupl u cxeMmbl: «Pa3BuTHe opraHu4ecKkoro Mupa Ha 3emiie», «3apoAbllIn
MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «®Dopmbl  OOprOBI 32
cyiectBoBanue», «EctecTBeHHBbIN 0TOOpY», «MHOroo0pa3ue COpTOB pacTEHU»,
«MHoroo6pazue  mopon  KUBOTHBIX»,  «llomymamuun»,  «MyTanroHHas
U3MEHUYUBOCTBY», « Apomopdo3b», «nuoananranum», «OO0mmas aerenepanus,

«/IBmxymue cuibel 3Boionmmn», «Kapra-cxema wMapmpyra nyrtemectBus Y.
HapBuna», «bopbba 3a cymiectBoBaHue», «lIpUcnoco0IeHHOCT, OpPraHU3MOBY,
«I"eorpaduueckoe BUg000pa3zoBaHuE», « IKOJIOTHUECKOE BUAO0OPA30BAHUEY.

O6opynoBaHue: KOJUIEKIIMS HACEKOMBIX C Ppa3IMYHBIMU THUIAMHU OKpACKH,
Habop IJIOAOB M ceMsiH, KoJulekuus «lIpumepsl 3allUTHBIX MPUCHIOCOOICHHUM Yy
AKUBOTHBIX», MOJieNIb «OCHOBHBIE HAIpPaBIEHUSI HBOJIIOIUNY, 00BEMHA MOJEIb
«CTtpoeHue ToJIOBHOIO MO3Ta MO3BOHOYHBIX).

buoreorpaguueckas kapra Mupa, Kosuiekius «DOpMbl COXPaHHOCTHU
UCKOMAEMBIX JKMBOTHBIX M pacTeHuil», wmonenp anmummkauus «llepexpéct
XpOMOCOMY, BIaXHbIE IIpenapathl «Pa3Butue HacekoMoroy, « Pa3BuTue JsArymKkm»,
mMukpomnpemnapart «Jpozoduna» (Hopma, myranuu GopMbl KPHLIIEEB U OKPACKH TEJIA).

JlabopaTopHblie U NpaKkTHYecKue padoThl:

Jlabopatopnasi pa6ora Ne 1. «CpaBHeHue BUIIOB MO MOp(doIorHIecKomMy
KPUTEPUIOY.

Jlabopatopnas padota Ne 2. «Onucanue nprucrocoOJICHHOCTH OpraHu3Ma U ¢
OTHOCHUTEJIBHOTO XapaKkTepay.

Tema 2. Bo3HMKHOBeHME U pa3sBUTHE KU3HHM Ha 3emJie.

JloHaydHbBIE TIPEACTABIEHUS O 3apOKACHUM >KU3HM. HayuyHble rumoress
BO3HUKHOBEHMSI JKM3HM Ha 3emye: aOuoreHe3 W MaHCHEpMHUA. XUMHUYECKas
ABOMIOIMS. AOHMOT€HHBIM CHUHTE3 OPraHWYeCKHX BEUIECTB M3 HEOPraHUYECKHUX.
OKCIEPUMEHTAIBHOE MOATBEPKIACHUE XUMUYECKON dBOMOIMU. HadanpHble TaIb
ouonornyeckoi sBomonuu. ['mnoreza PHK-mupa. @opmupoBanre MeMOpaHHBIX
CTPYKTYp W BO3HMKHOBEHHE IPOTOKJIETKH. [lepBble KIETKHM M HMX DBOJIOLMS.
@opMHUPOBAHUE OCHOBHBIX I'PYIII JKMBBIX OPTAaHU3MOB.



PazButne xu3Hu Ha 3emie no 3paM u nepuonam. Karapxei. Apxeiickas u
mporepo3oiickas dpbl. [laneosoiickas 3pa u €€ TepuoNbl: KEeMOPUNCKHIA,
OPIOBUKCKHM, CUITYPUNCKUN, TE€BOHCKUN, KAMEHHOYTOJIbHBIN, IEPMCKHUM.

Me3o30iickas 3pa U €€ NEPUOIbl: TPUACOBBIN, FOPCKUNA, MEJIIOBOM.

KaiiHo3oiickas 3pa u €€ T1epuoibl: MAJICOTCHOBBIM, HEOrCHOBBIM,
AHTPOIIOT€HOBBIM.

XapakTepucTHKa KJIMMaTa W TeoJIOTMYEeCKUuX IpoueccoB. OCHOBHBIE 3Talbl
ABOJIIOLMM PACTUTENIIBHOIO M XUBOTHOTO Mupa. ApoMopdo3bl y pacTeHud Hu
KUBOTHBIX. [losiBIIeHUE, paclBET U BRBIMUPAHUE IPYIII )KUBBIX OPTaHU3MOB.

CucremMa OpraHMyeckoro Mupa Kak OTpakeHue 3BOJIOIUU. (OCHOBHBIE
CUCTEMATHYECKHE IPYIIbI OPTAHU3MOB.

DBoJIIOLMSA YeJIoBeKa. AHTPOIIOJIOTHS Kak Hayka. Pa3BuTue npeacraBieHuid o
NPOUCXOXKJIECHUHU YeloBeKa. MeTtonpl H3ydyeHus aHTponoreHesa. CxoncrtBa u
pa3JInyus YeJI0BEKa U )KUBOTHBIX. CUCTEMATUYECKOE MOJI0KEHUE YEIOBEKA.

JBuxytue cuibl (pakTopbl) aHTporniorenesa. HaciencTBeHHass '3MEHYMBOCTD
U ecTecTBeHHBIN 0TOOp. OOIIEeCTBEHHBIH 00pa3 >KU3HU, W3TOTOBIICHHE OPYIU
Tpy/la, MBIIIUICHUE, PEUb.

OCHOBHBIE CTa/IMM U BETBHU 3BOJIIOLIMM YEJIOBEKA: ABCTPAJOMUTEKH, YemoBek
ymenblii, YenoBek npsAMoxonAmni, YenoBek HeaHaepranbCckui, Yenosek
pazymHblii. Haxoakum HCKOmaeMbIX OCTaTKOB, BpEMsl CYILECTBOBAaHMS, OOIACTb
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 >KU3HHU, OPYAHSL.

YenoBeueckue packl. OcCHOBHBIE  OOJIbIIME  pachl:  €BPOIECOUIHAS
(eBpasmiickasi),  Herpo-aBCcTpajoujHas  (PKBATOpHUAJIbHAS]),  MOHTOJIOMIHAS
(a3uaTcko-amMepuKaHcKas).  UepTbl  MPUCTIOCOOIEHHOCTH  TpeACTaBUTENEH
YEJIOBEYECKUX Pac K YCIOBHUSM CYLIECTBOBaHUS. EIMHCTBO YeI0BEUECKUX pac.
Kputuka pacusma.

JdemoHcTpanuu:

[Moptpetsr: ®. Penu, JI. Ilacrep, A. . Onapun, C. Mumiep, I'. FOpu, Y.
JlapBuH.

Tabmumel n cxembl: «Bo3HukHOBeHue COJIHEUHON cHCTEMBI», «Pa3Butne
Oopranmyeckoro Mwupa», «PacturenbHas kinetka», <« KuBOTHas  KIETKay,
«ITpokapuornueckas kieTka», «CoOBpeMEHHas CHUCTEMAa OPraHUYECKOrO0 MUPay,
«CpaBHEHHE aHATOMHUYECKMX YEPT CTPOEHUSI YEJIOBEKAa M YEJTOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHBIE MeECTa TMAaJCOHTOJIOTHYECKMX  HAXOJOK  IPEIKOB
COBPEMEHHOI'0 4eJIOBeKa», «/lpeBHeunmme moan», «pesHue moau», «llepsbie
COBPEMEHHBIE TN, «HET0BEYECKHUE PACHD.

O6opynoBanue: myispkun - «[Ipoucxoxaenne — denmoBeka»  (OHOCTHI
aBCTpAJIONUTEKA, MUTEKAHTPOINA, HEaHJepTalblla, KPOMaHbOHIA), CJCNKU WIH



M300paXEeHHUsT KaMEHHBIX OpYAU TMEepBOOBITHOIO 4YesloBeKa (KaMHHU-YOIIEpHI,
pybuna, ckpebia), TEeOXpPOHOJOTHYECKas TaOmuia, KouieKuus «DopMbl
COXPAHHOCTH MUCKOIIAEMBIX )KUBOTHBIX U PACTCHUI.

JlabopaTopHble U NpakTHYecKHe padoThbI:

[Ipaktuueckas padora Ne 1. «J3ydyeHHe MCKONMAEMbIX OCTaTKOB PACTEHHU U
KVUBOTHBIX B KOJUIEKLIASIX).

OKcKypcus — «DBOJIIOIMS ~ OpraHM4yeckoro wmupa Ha  3emie» (B
€CTECTBEHHOHAYYHBII WK KpaeBeTUECKU My3ei).

Tema 3. OprannzMbl 4 OKpYy:KaIuas cpeaa.

DKOJIOrus KaK HayKa. 3a/ladyd U pa3/eiibl 3KOJIOTUU. MEeToIbl SKOJIOTHYECKUX
UCCIIENOBAHNNA. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOIO YEJIOBEKA.

Cpenpl obuTaHus OPraHMW3MOB: BOJHAs, HA3€MHO-BO3/yIIHAs, MOYBEHHAs,
BHYTPUOPIraHU3MEHHAS.

Okonorudeckue paxkTopsl. Knaccudukamms sxonorudeckux HakTopoB:
abuoTnueckue, OMOTHYECKHE | AaHTPOINOTeHHbIE. J[eHCTBHE IKOIOTUYECKUX
(haKTOpOB HAa OPraHU3MBI.

AbGuotnueckue (hakTOphl: CBET, TEMIIEPATYPa, BIAKHOCTh. DOTONEPUOINU3M.
[IpucnocoOnenusi  OpraHu3MOB K  JCHCTBUIO  aOMOTHMYECKUX  (haKTOPOB.
buonornueckue puTMBI.

buotnueckue daxtopsl. Buasl 6M0THYECKHX B3aUMOICUCTBUI: KOHKYPEHIIHS,
XMIIHUYECTBO, cuMOM03 U ero Qopmel. [lapa3sutusm, koomepainus, MyTyallu3M,
KOMMEHCANIU3M (KBapTHUPAHCTBO, HaXJEOHWYECTBO). AMEHCAIU3M, HEUTPAIU3M.
3HaueHne OMOTHYECKHMX B3aUMOJICHCTBUI I CYyIIECTBOBAHUS OPraHHW3MOB B
OPUPOJIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XAapAaKTEPUCTUKH mnomyssiquu. OCHOBHBIE — TOKa3aTenau
HNOMYJSIUMU: YHUCIEHHOCTb, IUIOTHOCTb, POXAAEMOCTb, CMEPTHOCTb, IPHUPOCT,
Murpanus. J[mHaMyuKa YUCIEHHOCTH MOIYJISIUU U €€ PeryJsisaius.

JdemoHcTpanuu:

[Toptpetsr: A. 'ymbGonbar, K. @. Pynee, O. ['ekkensp.

Tabmumsr u cxemsl: kapTa «[Ipupoansie 30HBI 3eminy», «Cpeapl oOUTaHUS
opranusMoB», «®doronepuomuzm», «llonmymsuunm», «3aKOHOMEPHOCTH pOCTa
YUCJIICHHOCTU NOMYISIUuU UH(PY30puUu-Tyhenbkny, «Iluessie nenm».

JlaGopaTopHble U NpakTU4YecKHe padoThl:

Jlaboparopnast padora Ne 3. «Mopdonornueckne 0COOEHHOCTH pacTeHUMN U3
Pa3HbIX MECT OOMTAHUS.

JIabopatopHas pabota Ne 4. «BnusiHue cBeta Ha POCT U Pa3BUTUE YEPEHKOB
KOJIEyCa».



[Tpaktuueckas padota Ne 2. «[Toacuét MIOTHOCTH MOMYJISIITUN Pa3HBIX BUIOB
pacTEHUI».
Tema 4. CooOmiecTBa M 3K0JIOTHYECKHE CUCTEMBI.

CooOmiecTtBO opranu3smMoB — OuoueHo3. CTpykTypbl OuoleHO3a: BUIOBas,
pOCTpaHCTBeHHAs, Tpoduueckas (muimieBast). Buapl-momuHanTel. CBS3M B
OuoleHo3e.

Okonoruyeckue cuctembl (dkocucteMbl). Ilonarune o0 »skocucteMe W
ouoreorieHoze. @DYHKIMOHAIbHBIE KOMIIOHEHTBl SKOCHCTEMBI: TPOMYLEHTHI,
KOHCYMEHTBI, peAyleHTbl. KpyroBopoT BEIIECTB U MOTOK YHEPTUU B IKOCHUCTEME.
Tpoduueckue (numiessie) ypoBHU 3kocucTeMsl. [Tuiessie nenu u cetu. OCHOBHBIE
MOKA3aTeNid JKOCUCTEMBI: OMoMacca, MPOMYKIHUS. DKOJOTHYECKUE MHUPAMUJIBL:
OPOAYKLIUH, YUCICHHOCTH, OuomMacchl. (CBONCTBA 3KOCHUCTEM: YCTOMYHUBOCTb,
camoperynsanus, pazsutie. CyKieccus.

[IpuponHbie SKOCUCTEMBI. DKOCUCTEMBI 03€p U peK. DKOCHUCTEMa XBOMHOIO
WJIN TIIAPOKOJIMCTBEHHOTO JIeca.

AHTPOTIOTEHHBIE ~ JKOCHUCTEMBI.  ATPOIKOCHCTEMBI. Y POOIKOCHUCTEMBI.
buonornueckoe u X035HUCTBEHHOE 3HAYEHHE arPOIKOCHCTEM U YPOOIKOCHCTEM.

buopasnooOpaszue kak ¢aktop ycToWuuBoCTH »HKocucteM. CoxpaHeHHe
OMOJIOrMYEeCKOro pazHooOpa3us Ha 3emiie.

VYuenue B. U. Bepnaackoro o 6umocdepe. I'paHuiipl, coCTaB U CTPYKTypa
ouochepnl. XKuboe BemecTtBo U ero (yHkiuu. OcoOeHHOcTH OuocPepsl Kak
rJI00AJIbHOM JKOCHCTeMbl. JlMHamHMueckoe paBHOBecMe M oOpaTHasi CBSI3b B
ouocdepe.

KpyroBopoTs! BemecTs U OMOr€OXMMUYECKHUE ITUKIIBI AJIEMEHTOB (yriepoa,
a3zota). 30HATBHOCTh Onocdepsl. OCHOBHBIE OMOMBI CYIIIH.

YenosedecTBO B Onochepe 3emiu. AHTpOIIOTeHHBIE U3MEHEHHUS B Onocdepe.
['moGanbHbBIE HKOJIOTUYECKUE TPOOIEMBI.

CocymiecTBoBaHrE IPUPOJIBI U YenoBeuecTBa. CoxpaHeHue OnopasHooOpaszus
KaK OCHOBa ycTOH4YMBOCTH Ouochepsl. OCHOBa palMOHAIBHOTO YIPaBICHUS
MPUPOTHBIMHA PECYPCAMU U WX HCTOJIb30BaHUE. JIOCTIKEHNST OMOJIOTHH U OXpaHa
TIPUPOJIBIL.

JdeMmoHcTpanmuu:

[Toptpersr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepnanckuii.

Tabnuipl u cxeMmbl: «llumeBbie menu», «bBUOLIEHO3: COCTAaB U CTPYKTYpay,
«IIpuponnbie cooOmectBa», «llenu nuTaHus», «IKOJIOTHYECKAs] NUPAMHUAAY,
«buocdepa u yenoBek», «IKOCUCTEMA IUPOKOJIUCTBEHHOTO Jecay, « IKocucTeMa
XxBoiiHOro  jeca», «buoreHo3 Bogoémayn, «ArpoueHos», «lIpumepHsbie
AHTPOIOTEHHbIE BO3ACHCTBUS HA TPUPOAY», « BaskHellne NICTOYHUKY 3arpsi3HEHUS



BO3/lyXa M TPYHTOBBIX BOM», «llouBa — BaxkHeWIas cocraBisromias Ouochepsn,
«®Daktopel  nmerpamanuu  mouB»,  «llapHukKoBBIT  3dexTy,  «DaKkTOPHI
PaAMOaKTUBHOTO 3arpsi3HeHus Ouochepsr», «OOmas cTpykrypa Ouochepsn,
«Pacmpoctpanenue xu3HM B Ouochepe», «O30HOBBIA dKpaH OHOChEph»,
«KpyroBopot yriiepona B 6uochepe», «KpyroBopor azota B IpupoIeH.

OGopynoBaHue: Mojelb-anmuinKanus « TunuaHaeie OHOILIEHO3bI», TrepOapuil
«PacturenbHbie coolIecTBay, Kojulekiun «buoreHno3y», «Bpenurenu BaxxHEHIIINX
CEJILCKOXO3SUCTBEHHBIX KYJIbTYp», repOapuu U KOJUIEKIIMU PACTEHUN U )KUBOTHBIX,
NPUHAJIEKAIINE K PA3HBIM SKOJIOTMYECKUM TPYINaM OJIHOTro BuAa, KpacHas kHura
Poccuiickoii  denepanuu, wu300paKeHUsS OXpaHAEMBIX BHIOB pAcCTEHUH U
KUBOTHBIX.



INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOITPAMMBI 110
BMOJIOI'NN HA BA3OBOM YPOBHE CPEJIHEI'O OBIIIET'O
OBPA3OBAHIA

Cornacho ®I'OC COO, ycraHaBauBaIOTCS TpeOOBaHUSI K pe3ysbTaTaM
OCBOCHHMSI O0YUaIOIUMHUCS TIPOTPAMM CPETHETO 00IIero 00pa30BaHUS:
JUYHOCTHBIM, METAPEIMETHBIM H MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATDBI

B cTpykType JIMYHOCTHBIX pe3yJbTaTOB OCBOCHHUSI mpeamera «buomorus»
BBIJICJICHBI CIICIYIOIINE COCTABJISIONINE: OCO3HAHUE OOYYAIONTUMUCS POCCHUCKOM
rPaXJIAaHCKON UJACHTUYHOCTH — FTOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH
W CaMOOIpEJCICHUI0, HaJIMYhe€ MOTHBAlMU K OOy4YeHUIO  OHOJOTHH,
LIEJICHANPABJICHHOE Pa3BUTUE BHYTPEHHUX YOEKJIEHUM JUYHOCTM Ha OCHOBE
KJIFOYEBBIX I[EHHOCTEH M HUCTOPUYECKUX TPATULUA PA3BUTHUS OUOJOTHYECKOTO
3HaHUs, TOTOBHOCTh M CIIOCOOHOCTh OOYYarOUIUXCS PYKOBOJACTBOBATHCS B CBOECH
NESATETbHOCTU 1IEHHOCTHO-CMBICIIOBBIMUA ~ YCTAaHOBKAaMHU, TMPUCYIIUMU CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAJIMYUE DKOJOTHYECKOTO IPaBOCO3HAHMS,
CIIOCOOHOCTH CTABUTb LIEJIU U CTPOUTD KU3HEHHBIEC TIJIAHBI.

JIMYHOCTHBIE pE3yJIbTATBl OCBOCHUS Ipeamera «bHoJorus» HOCTUraroTCs B
€ANHCTBE Y4YEOHOW ¥ BOCIUTATEIBHOM JIEATEILHOCTH B COOTBETCTBHUH C
TPAAUIIMOHHBIMU  POCCUMCKHMH  COLUUOKYJIbTYPHBIMU, HCTOPUYECKUMU U
JyXOBHOHPABCTBEHHBIMH II€HHOCTSIMU, TPUHSATHBIMH B OOIIECTBE MpaBUIaMHU H
HOpMaMH TMIOBEJICHUS ¥ CTTIOCOOCTBYIOT MPOIECCaM CaMOITO3HAHUSI, CAMOBOCITUTAHUS
U CaMOpa3BUTHUS, pa3BUTHS BHYTPEHHEW TMO3ULMHM JIMYHOCTH, MATPUOTU3MA,
YBaXKEHHUS K 3aKOHY U MPABOMOPAJIKY, YEJIOBEKY TPy/a U CTapUIEMy MOKOJEHUIO,
B3aMMHOTO YBa)XEHUS, OEPEKHOTO OTHOIICHUS K KYJIbTYPHOMY HACJICAUIO H
TpaauLMsAIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickonn denepaunu, nNpupose u
OKpY>KaroLIen cpeie.

JInyHOCTHBIE PE3YNIbTATHl OCBOEHUS YUeOHOTO IIpeaAMeTa «bUOIOTHS JOIKHBI
OTpakaTb TOTOBHOCTh M CIHOCOOHOCTh OOYYalOIIMXCS PYKOBOJICTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEH TMO3UIMEH JUYHOCTH, CUCTEMOM IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHUX  YOEXKIEHUW, COOTBETCTBYIOIIUX
TPaAUITMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIEecTBa, pacIIMpeHUe >KU3HEHHOTO
OTBITa U ONBITA JICITEIHLHOCTH B MPOIIECCE peaTu3alii OCHOBHBIX HaIpaBJICHUM
BOCITUTATENIbHOW JIEATEIIbHOCTH, B TOM YHCJIE B YACTH:



1) rpaskIaHCKOr0 BOCHHMTAHUS: CHOPMHUPOBAHHOCTh T'PAKIAHCKOW IO3UIUH
o0yyJaroIerocst Kak akTHBHOTO 1
OTBETCTBEHHOTO YJIeHA POCCUKUCKOTO OOIIECTBA;

OCO3HAHHNE CBOMX KOHCTUTYIIMOHHBIX MPAB U 00S3aHHOCTEH, YBAXKCHHEC
3aKOHA W MPAaBOIOPSJIKA; TOTOBHOCTh K COBMECTHOW TBOPUYECKOMU AEATEIBHOCTH MPH
CO3/IJaHUM Y4YEOHBIX IPOEKTOB, PELICHUM Yy4eOHBIX W TO3HABATENIbHBIX 3ajady,
BBITIOJTHEHUH  OWOJIOTUYECKUX  AKCIEPUMEHTOB; CIHOCOOHOCTb  OMpPEICNISTh
COOCTBEHHYIO MO3UIIMIO IO OTHOIIEHUIO K
SIBJICHUSIM COBPEMEHHOW >KM3HU M OOBICHATH €€; YMEHHE YYUTHIBATb B CBOMX
JENCTBUSAX HEOOXOAUMOCTh KOHCTPYKTUBHOT'O B3aUMOJICHCTBUS JIIOJIEH C pa3HbIMU
yOSXKJACHUSAMU, KYJbTYPHBIMH LIEHHOCTSIMAU M  COLMAJIBHBIM  IOJIOKCHHUEM;
TOTOBHOCTh K COTPYAHUYECTBY B IMPOIECCE COBMECTHOTO BBHITIOHEHUS Y4EOHBIX,
MO3HABATEIbHBIX W MCCIENOBATEIIbCKUX 3a7a4, YBa)KUTEIBHOIO OTHOLIEHUS K
MHEHHUIO OIMOHEHTOB MpPHU OOCYXJIEHUU CHOPHBIX BOMPOCOB OHOJOTUYECKOTO
COJICpKaHUsS; TOTOBHOCTh K T'yMaHHTAPHONH W BOJIOHTEPCKOW ESITEIbHOCTH; 2)
NATPUOTHYECKOI0 BOCIIMTAHUS:

c(hOpMHPOBAHHOCTh POCCUMCKON IPAXKIAHCKON HIEHTUYHOCTH, TATPUOTU3MA,
YBaXEHUS K CBOEMY HApOJy, YyBCTBAa OTBETCTBEHHOCTH Iiepea PoauHon, ropaoctu
3a CBOM KpaH, CBOXO PolHHY, CBOM SI3bIK M KYJIBTYPYy, HNPOLLIOEC W HACTOSIIECE
MHOTOHAIIMOHAJIBHOTO Hapoja Poccuu; LEHHOCTHOE OTHOILIEHWE K IMPUPOJTHOMY
HACJIEAUIO U TaMSITHUKAM IPUPO/IBI,
NOCTMKEHUsIM Poccun B Hayke, HMCKYCCTBE, CHOPTE, TEXHOJIOTUAX, TPYAE;
CIIOCOOHOCTh OLIEHMBATh BKJIaJ POCCUUCKUX YYEHBIX B CTAHOBJICHHE M Pa3BUTHE
OMoJIOruu, TMOHMMAHUSI 3HAYEHUs OMOJOTMM B MO3HAHUM 3aKOHOB MPHUPOJbI, B
YKU3HU YEJIOBEKA U COBPEMEHHOI0 00I1IeCTBa; UehHas YOk IEHHOCTh, TOTOBHOCTh
K CIIy’KEHUIO U 3amure OTedecTna,
OTBETCTBEHHOCTh 3a €T0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

OCO3HaHME AYXOBHBIX IIEHHOCTEH POCCHICKOro Haponaa; chopMHPOBAHHOCTH
HPaBCTBEHHOTO CO3HAHMS, dTHUYECKOTO TOBEJCHUS; CTIOCOOHOCTh OIICHUBATH
CUTYaIMIO U MPUHUMATh OCO3HAHHBIE PEIICHHUS,

OPUECHTHUPYSACh Ha MOpPaJIbHO-HPAaBCTBEHHbIE HOPMBI W IIEHHOCTH; OCO3HAHUE
JUYHOTO BKJaJa B TOCTPOCHHE YCTOMYMBOIO OYAYIIEro, OTBETCTBEHHOE
OTHOILICHHE K CBOUM POJUTENISM, CO3JIaHUI0 CEMbH Ha OCHOBE OCO3HAHHOIO
NPUHATUS LICHHOCTEH CEeMEHHOMN JKM3HU B COOTBETCTBUM C TPAJMIIMSIMU HAPOJOB
Poccuu; 4) acTeTH4eCcKOro BOCIMUTAHMS:

ACTETUYECKOE OTHOIIEHNE K MUPY, BKJIIOUas ICTETUKY ObITa, HAYYHOTO U



TEXHUYECKOT0 TBOPUECTBA, CIOPTA, TPYAa, OOLIECTBEHHBIX OTHOLICHHI;
NOHMMaHUE YMOLMOHAILHOTO BO3/IEUCTBUS HKUBOU MPUPOABI U €€ IEHHOCTH;
TOTOBHOCTh K CAMOBBIPA)KEHUIO B Pa3HbIX BUJaX UCKYCCTBA, CTPEMJIICHHUE
MPOSIBIISITH KaUeCTBA TBOPUYECKOM TUYHOCTH;

5) puzuveckoro Bocnuranus, GopMHUpPOBaHHS KYJIbTYPbI 310POBbS U
IMOLMOHAJIBHOTO 0JIArONOJIyYHs:

MMOHUMAHUE W PeaTh3aIus 3J0pOBOTo U 0e30MacHOro 00pa3a JKu3HH (310pOBOE
MUTaHKUE, COOII0IEHNE TUTHEHUYECKUX TIPABHIII U HOPM, COATaHCUPOBAHHBIN PEKUM
3aHATHI W OTAbIXa, peryisipHas (uU3MYEcKas AaKTUBHOCTh), OEpEekKHOTO,
OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHUS K COOCTBEHHOMY (DM3MYECKOMY H
MICUXUYECKOMY 3I0POBBIO; TOHUMAHUE ILIEHHOCTU TPABUJ WHIUBUAYAIBHOTO H
KOJUIEKTUBHOTO
0e30MacHOro0 MOBEACHMS B CUTYalMsIX, YTPOXKAIOUIUX 370POBBIO U KU3HU JIIOJCH;

OCO3HaHHWE TIOCTICACTBUN U HETIPUSATHUS BPETHBIX IPUBBIYCK (YIOTPEOICHHS

QJIKOTOJIs, HAPKOTHUKOB, KYpeHHs); 6)

TPYAOBOI'0 BOCIIMTAHMS:

TOTOBHOCTh K TpPYAY, OCO3HAaHWE IIEHHOCTH MAacTepcTBa, TPYHoo0ue;
FOTOBHOCTh K AKTHUBHOM JEATENIBHOCTH TEXHOJIOTMYECKOM M  COLMAIBLHON
HaIPaBJIE€HHOCTH, CIIOCOOHOCTh MHULMUPOBATh, MNIAHUPOBATh U CAMOCTOSATEIBHO
BBIIIOJIHATh ~ TaKyl  JIEATE€IbHOCTb; MHTEpEC K  pa3auuHbiM  chepam
MpOo(ECCUOHAIBHON JI€ATEIbHOCTH, YMEHHE COBEpIIATh OCO3HAHHBIM BBIOOD
Oynymieit mnpodeccud U peaau3oBbIBaTh COOCTBEHHBIE IKU3HEHHBIE TUIaHbI,
TOTOBHOCTh M CLIOCOOHOCThH K 00Opa30BaHUIO U caMOOOPa30BaHUIO HA
MIPOTS>KEHUU BCEU JKU3HU,

7) 3K0JIOrM4€eCKOro BOCIIUTAHMS:

HKOJIOTHYECKH 1[EJeCO00pa3HOE OTHOIIEHUE K MPUPOJIE KAK UCTOUYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHUS; MOBHIIIICHUE YPOBHS IKOJIOTMUYECKOM
KyJbTYpBl: TPUOOPETEHHUE OIbITa TUIAHUPOBAHUS TOCTYNIKOB W OIEHKH HX
BO3MOXKHBIX TIOCJIEJICTBUM I OKpY)Karoued cpeibl; OCO3HAHHUE TI100aTbHOTO
XapakTepa SKOJOTUYECKUX POOJIeM U MyTel ux
pelleHus; CIOCOOHOCTh HCIIOJIb30BaTh MPUOOpETaeMble NMPU U3YyYEHUH OHOJIOTUU
3HAHUS W YMEHUS TPU PEHIEHUU TMPOoOJEM, CBS3aHHBIX C PAIMOHATHLHBIM
IPUPOJIOTIOIb30BaHUEM  (COONIIOJIEHHE  TPaBWJ  MOBEACHUS B MIPUPOJIE,
HalpaBJICHHBIX HAa COXPAHEHHE PABHOBECHS B H3KOCUCTEMAaX, OXpaHy BHJOB,
IKOCHCTEM, OHOochephl);

AKTHUBHOE HENMPUATHE NEUCTBUM, IPUHOCSIIMX BPEl OKPYKAIOIIEH TPUPOTHON
cpene, yMEHHE MPOTHO3MPOBATh HEOJIArONpHUITHBIE SKOJIOTUYECKUE IMOCIEICTBUS
MpEeANPUHUMAEMbIX JIEUCTBUM M MNPEAOTBpPAIATh MX; HAJIWYUE Pa3BUTOTO



JKOJIOTUYECKOTIO0 MBILIUIEHUS], 3KOJIOTUYECKOW KYJbTYPbI, OIIBITA ACATEIbHOCTH
JKOJIOTUYECKOM  HANpaBJICHHOCTH, YMEHHS  PYKOBOJCTBOBAaTbCA HMH B
[I03HABATEIbHOW, KOMMYHUKATUBHOW W COLMAIbHOM MNPAKTUKE, TOTOBHOCTU K
YYaCTHIO B IPAKTUYECKOU AEATEIIbHOCTH SKOJIOTHUYECKOW HAITPABICHHOCTH;

8) HeHHOCTH HAYYHOI0 NTO3HAHMS:

c(OpMUPOBAHHOCTb MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTUSI HAYKU U OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO HAa JUAJIOre
KYJbTYpP, CIIOCOOCTBYIOIIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUDE;
COBEPILICHCTBOBAHUE SI3IKOBOM W YATATEIBCKOM KYJIbTYPHI KaK CPEICTBA
B3aUMOJICHCTBHUS MEXY JIOJIbMU W TO3HAHUS MHUpA; MOHUMaHUE CHEIU(UKU
OMOJIOTMM KaK HAayKH, OCO3HaHMs €€ poid B (OPMUPOBAHMM PaALMOHAIBHOTO
HAyYHOTO MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO MPEICTaBIEHUS 00 OKpY’KalolleM
MUpPE KaK O €AUHCTBE MPUPOJIbI, UeTOBEKa M OOIIECTBA, B MO3HAHUU MPUPOIHBIX
3aKOHOMEPHOCTEN M pelIeHUU MPOOJIEeM COXPaHEHHsI MPUPOJHOIO PABHOBECHS,
yOeXIEHHOCTh B 3HAYMMOCTU OHOJIOTMM ISl COBPEMEHHON IMBUJIM3ALINU:
oOecrieueHrss HOBOTO YpPOBHS Pa3BUTHUsSI MEIUIIMHBI, CO3/IaHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  peIIaTb PECypCHble  MpOOJIeMbl  pa3BUTHUA
YeJIOBEUYECTBA, TIOMCKA MyTe BBIXO/A U3 TI00aTbHBIX SKOJOTUYECKUX MPOOJIeM U
oOecrieueHusi mepexola K  YCTOMYMBOMY  Pa3BUTHIO,  PalMOHAIBLHOMY
UCIIOJIb30BAHUIO TPUPOJHBIX pPecypcoB W (OPMHUPOBAHWIO HOBBIX CTaHIAPTOB
KU3HU, 3aMHTEPECOBAHHOCTh B TIONYyUYEHUHM OHMOJOTMYECKHX 3HAHMM B MEJAX
MOBBIIMICHUST OOMIEH KYJIbTYyphl, €CTECTBEHHO-HAyYHON TPAaMOTHOCTH, Kak
COCTaBHOM 4yacTu (QyHKIMOHAIBHOM I'PaMOTHOCTH OOydYarommxcs, GpopmMupyemMoit
Npd  U3YYEHUU OHMOJIOTUM; TOHMMAHHE CYIIHOCTH METOJIOB  IO3HAHMS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HCIIOJIb30BaTh MOTYyYaeMbIe
3HAHUS JJIsSl aHAJIU3a U OOBSICHEHUSI SIBJICHUN OKPYXKAIOIIET0 MUPA U TPOUCXOISIIUX
B HEM U3MEHEHUH, YMEHUE JIeJ1aTh 000CHOBAHHBIE 3AKJIIOYEHUSI HA OCHOBE Hay4YHbBIX
(GakTOB M HMMEIONIUXCA JAHHBIX C IEJIbI0 TOJYYEHHUS JTOCTOBEPHBIX BBIBOJIOB;
CIIOCOOHOCTh CAMOCTOSITENILHO UCIIOIb30BaTh OMOJIOTMYECKHUE 3HAHUS JUIS
pelieHusi npooJieM B pealbHBIX KU3HEHHBIX CHUTYyallUsAX; OCO3HAHHE ILEHHOCTH

HAy4YHOU JIEATENIbHOCTH, TOTOBHOCTh OCYIIECTBIIATh
IIPOEKTHYIO U UCCIIEI0OBATENIbCKYIO IESITENbHOCTh MHANBHUIYAJIbHO U B TPYIIIIE;
TOTOBHOCTb M CIIOCOOHOCTB K HETIPEPHIBHOMY 00pa30BaHUIO M CAaMOOOPa30BaHUIO,
K aKTUBHOMY TOJIYYEHHUIO HOBBIX 3HAHUI MO OMOJIOTUH B COOTBETCTBUU C
KU3HEHHBIMU MTOTPEOHOCTSIMHU.

METAINPEAMETHBIE PE3YJIbTATBI



MeranpeaMeTHbIe pe3yabTaThl OCBOCHHUSI yueOHOro mpeamera «buomorus»
BKJIIOYAIOT: 3HA4YMMble I  (OPMHUPOBAHHUS MHUPOBO33PEHUS OOYJAIOIINXCS
MEXIUCITUTUTHHAPHBIE (MEXIPEIMETHbIE) OOIICHAYYHBIC MOHATUS, OTPAKAIOIINE
IIEJIOCTHOCTh HAyYHOM KapTUHBI MHpa U ChHenuuKy METOJOB TO3HAHUS,
HCIIOJB3YyEeMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPrusi, sIBICHUE, MPOIiecC,
CUCTEMa, HAy4YHBIN (haKT, MPUHIIMII, TUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
ucclieIoBaHue, HaOII0IEHUE, U3MEPEHUE, SKCIIEPUMEHT U IPYTHX ), YHUBEPCATbHBIE
yueOHble JIeCTBUSL (TIO3HABATENbHBIE, KOMMYHUKATUBHBIC, PETYJISITUBHBIC),
obecnieunBaronve GopmMupoBaHue GyHKIMOHAIBHON IPAMOTHOCTU M COIMATBHOMN
KOMIIETEHIUH  OOyYarouuxcsi, CIOCOOHOCTh  OOYYalolMXCS  HMCIHOJb30BaTh
OCBOEHHBIE MEXJIUCITUIIIMHAPHBIEC, MUPOBO33PEHUYECKUE 3HAHUSI U YHUBEPCAIbHBIC
y4eOHbI€ IEUCTBUS B MO3HABATEIILHON M COLIMAILHOM IIPAKTUKE.

MeranpeMeTHbIE PE3YNbTaTbl OCBOEHUS IMPOTrpaMMbl CPEIHEro OOIIero
00pa30BaHus JIOJKHBI OTpaXkaTh:

OgyajieHNe YHUBEPCAJIbHBIMU Y4eOHBIMH MO3HABATEIbHBIMU
AeCTBUAMM:

1) ©a3oBble Joruveckue AEHCTBHA: CaAMOCTOSTEILHO (HOPMYJIMPOBATH U
aKTyalu3UpOBaTh MpoOIeMy, paccCMaTpuBaTh €€ BCECTOPOHHE; UCIIOJIB30BATh MPHU
OCBOCHHHY 3HAHHU MPUEMBI JIOTUIECKOTO MBITIICHUS (aHAIN3a, CHHTE3a, CPAaBHCHHUS,
Kiaccupukanuu, 0O0O0OIIEHHUS), PACKPbIBATh CMBIC]T OWUOJOTUYECKUX MOHSITUI
(BBIIEATh WX XapaKTepHbIC NPH3HAKHM, YCTAaHABIMBATH CBS3W C JIPYTUMHU
TOHATHSAMHU ); ONIPEICTIATH 1SN NI TSILHOCTH, 3aaBasi TapaMeTphl U KPUTCPUH UX
JTOCTHIKEHHUSI, COOTHOCHTh PE3YJIBTATHI JICATCILHOCTH C TOCTABJIICHHBIMU IICIISIMH;

UCIIOJIb30BaTh OMOJIOTHYCCKUE TTOHATHUS U OObSICHEHUS (DaKTOB U SBJICHUN
KUBOW  TIPHUPOJIBI, CTPOUTH  JIOTHYECKHE  pacCcyXIeHus (MHIYKTHBHBIC,
JCTYKTUBHBIC, IO aHAJIOTHH), BBIABIATH 3aKOHOMEPHOCTH W TMPOTHBOPEYUS B
paccMaTpUBAEMBIX SIBICHUSX, (DOPMYIUPOBATH BHIBOJIBI M 3aKJIIOUCHUS; IPUMEHSTh
CXEMHO-MOJICJIbHBIE CPEJICTBA JIJIsi TPEJCTaBICHUS CYIIECTBEHHBIX CBS3EH W
OTHOIICHUN B M3ydyaeMbIX OHOJIOTHYECKUX OOBEKTaX, a TakKe IPOTUBOPEUHIA
pPa3HOTO pOJA, BBIABICHHBIX B Pa3IUYHBIX HHPOPMAIMOHHBIX HCTOYHHUKAX;
pa3padaThIBaTh IUJIAH PEIICHUS MPOOJIEMBI C YIETOM aHaN3a UMEIOIITUXCSI
MaTEepPUAIBHBIX W HEMATEPHAIBHBIX PECYpCOB; BHOCUTh KOPPEKTHBBHI B

JeSITEHHOCTD, OIIEHUBATH COOTBETCTBUE PE3yJIbTATOB
IIEJISIM, OIICHWBATh PHUCKH TIOCJICACTBHA JEATEIHPHOCTH, KOOPAWHHPOBATH U

BBITIOJTHATH PA00TY B YCIOBHUSX PEaTbHOTO,

BUPTYaJbHOTO W  KOMOMHHUPOBAaHHOTO  B3aWMOJICHCTBUS, pa3BUBATh

KpEaTUBHOE MBINIJICHUE TIPHU PEIICHUH JKHU3HEHHBIX MPOOJIEM.

2) 6a30BbI€ HCCJIEI0BATEIbCKHE AeiiCTBUS:



BJIaJIETh HaBbIKaMU Y4eOHO-HMCCIIEI0BATEIbCKON U MPOEKTHOM JEesTebHOCTH,
HaBBIKAMH  paspelnieHusi mpoOsiieM, CIOCOOHOCTRIO U TOTOBHOCTBIO K
CaMOCTOSITETbHOMY TIOUCKY METOJIOB PELIEHUS MPAKTUUECKUX 3aj1a4, IPUMEHEHUIO
Pa3IMYHBIX METOA0B MO3HAHUS; UCIIOJIb30BATh PA3IUYHbIC BUJIBI ACITEILHOCTHU 110
MTOJIYYEHHIO HOBOI'O 3HAHMSI, €M0 UHTEPIIPETALUN, IPE0OPAa30BAHUIO U TPUMEHEHHUIO
B Yy4eOHBIX CHUTyallusiX, B TOM YHCIE MPHU CO3JaHUU YYEOHBIX U COLHUATIHHBIX
NpOeKTOB; (OPMUPOBATH HAYYHBIM TUI  MBINUICHHUS, BIAJCTh HAyYHOU
TEPMHUHOJIOTHEM,

KITIOYEBBIMH TIOHSATHUSIMU W METOJIaMH; CTaBUTh W (hopMymHupoBaTh COOCTBEHHBIC

3a/1auu B 00pa3oBaTeIbHON

AESITeNFHOCTH U )KU3HEHHBIX CUTYAIIHSIX; BBISIBIISITh IPUIMHHO-CIICICTBEHHBIC CBSI3U
M aKTyaJlu3WpoBaTh 3aJady, BBIBUTATh THUIOTE3y €€ pemieHus, HaXOAWTh
apryMeHThl JJis J0Ka3aTelbCTBA CBOUX YTBEPXKACHHM, 3a/laBaTh HapameTpbl U
KPUTEPUM pPEIICHUS; aHAIU3UPOBATH IMOJYyYCHHbIE B XOJ€ pEUICHUs 3aJadyu
pEe3yNbTaThl, KPUTUYECKH OIIEHUBAaTh HX JOCTOBEPHOCTh, IPOTHO3UPOBATH
U3MEHEHHE B HOBBIX YCIIOBUAX; JaBaTh OILICHKY HOBBIM CHUTYallUsIM, OIEHWBATH
NPUOOPETEHHBIA OMBIT; OCYIIECTBISATh IEJICHANIPABICHHBIA TIOMCK TepeHoca
CPEACTB U CIIOCOOOB

AecTBUs B OPO(ECCHOHANBHYIO Cpeoy; YMETh [E€pPeHOCUTh 3HAaHUSA B

NO3HaBAaTENbHYIO U MPAKTUYECKYI0 001acTH
KU3HEACSITEIbHOCTHA; YMETh HHTEIPUPOBATh 3HAHMUS W3 PA3HBIX MPEIMETHBIX

oOnacTeil; BBIIBUTaTh HOBBIE WJIEH, MPEAJaraTb OPUTHHAIBHBIE TOIXOAbI U

pelieHus,

CTaBUTh POOJIEMBI U 33]1a4H, JONYCKAIOIINE alIbTEPHATUBHBIE PELICHUS.

3) pabora ¢ nunopmanmeii:

OpUEHTUPOBATHCS B PA3IUYHBIX UCTOYHUKAX MHPOPMALIUU (TEKCTE Y4EOHOIrO
nocoOusi, HAY4YHO-TIONYJIAPHON JUTeparype, OHOJIOTMYECKUX CJIOBapAX W
CIpaBOYHHMKAX, KOMITBIOTEPHBIX 0Oa3zax IaHHBIX, B VHTepHeTe), aHAIM3UPOBAThH
UH(GOPMAIIMIO PA3IMYHBIX BUJIOB U (DOpPM MpecTaBiIeHUs, KPUTUUECKU OLIEHUBATh
e€ JI0CTOBEPHOCTh U HEMPOTUBOPEUUBOCTD; (DOPMYIUPOBATH 3AIIPOCH] U MPUMEHSITh
paznuYHbIE METOJBl TPH TIOMCKE M O0TOOpe Ouonoruyeckoil uHbopmaluy,
HE0OXO0IMMOM JJI BBITIOJIHEHHS YYEOHBIX 3a]1a4;

NpHOOPETaTh OIBIT HCIONb30BaHUA HHGOPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATh KYJIbTYPY aKTUBHOTO HCIIOIh30BAHUS PA3THYHBIX
MOWCKOBBIX ~ CHCTEM; CaMOCTOSATEIbHO BBIOMpaTh ONTHUMalIbHYIO (opmy
NpeCTaBICHUsT OMOIOTHYECKON WHpoOpManuu (CXembl, rpaduKu, AUarpaMMel,
TaOJIMITBI, PUCYHKH U APYTOE);



UCTIOJb30BaTh HAy4yHBIA S3bIK B KauecTBE CpeAcTBa IMpu pabore ¢
Ononornyeckor uWHPOpMANMEH: TNPUMEHATh XUMUYECKHE, (U3UYECKUE W
MaTeMaTUYeCKUe 3HAKM M CHMBOJBI, (OpMyJibl, abOpeBUATypy, HOMEHKIATYpY,
UCIIONIb30BaTh W MpPeoOpa3oBbIBaTh  3HAKOBO-CHMBOJMYECKHE  CpPEICTBA
HaTJISTHOCTH;

BJQJIeTh ~ HaBBIKAMU  pAaclo3HaBaHUS W 3alIUThl  HHQOPMAIIHH,
MH(}OpMAIMOHHOW 0€30MaCHOCTH JINYHOCTH.

OBgi1aieHUe YHUBEPCAJIbHBIMU KOMMYHUKATUBHBIMU /I CTBUAMM:

1) ofGuieHme: OCYIIECTBISATh KOMMYHHKAIIMK BO BCeX chepax KU3HU, AaKTUBHO
y4acTBOBATh B IMAJIOTE MJIM IUCKYCCHUH TI0 CYIIECTBY 00CYK1aeMOil TeMbl (yMeHUe
3a7laBaTb  BOIIPOCHI, BBICKA3bIBATh CYXKJICHUS OTHOCHUTEIIBHO  BBIIIOJHECHUS
IpeyaracéMou 3a/1a4u, yYUThIBaTh HHTEPECHI U COTJIACOBAHHOCTH MTO3ULIUN APYTUX
YY4aCTHUKOB JUajora WA JUCKYCCHH); paclio3HaBaTh HEBEpOAIbHBIE CPEACTBA
oOIIeHus1, TOHUMATh 3HaY€HNE COLUATTbHBIX 3HAKOB, MPENOCHIIIOK BOSHUKHOBEHUS
KOH(DJIUKTHBIX CHUTYyalluid, YMETh CMST4aTh KOH(JIMKTBI U BECTH IEPETOBOPHI;
BJIQJICTh PA3JIMYHBIMUA CIOCOOAMHU OOIICHWS W B3aUMOJCHCTBUS, TOHUMATH
HaMEpeHUS APYTUX JIOJICH, MPOSIBISATh YBAXKUTEIHHOE OTHOIIEHUE K COOECETHUKY
U B KOPPEKTHOU popme popMyTUpOBaTH CBOM BO3PAKEHUS; Pa3BEPHYTO U JTOTHUHO
M3JIaraTh CBOIO TOYKY 3PEHHUSI C UCIIOJIb30BAHUEM
SI3BIKOBBIX CPEICTB.

2) coBMeCTHasl JIeSITeJILHOCTh: MMOHMMATh U HCIIOJb30BaTh MPEHMYIIECTBA
KOMaHJHOW ¥ WHIUBHUAYATHHOU pabOThI MIPH PEIICHUH OMOJIOTHYECKON MPOOIEMBI,
000CHOBBIBaTh HEOOXOJIMMOCTh MPUMEHEHHSI TPYNIOBBIX (HOPM B3aUMOJCHCTBUSA
Ipy penieHuu Y4eOHOW 3aJaud; BBHIOMPATh TEMATUKy U METOAbl COBMECTHBIX
JNEHUCTBHM ¢ Y4E€TOM 00X
WHTEPECOB M BO3MOXKHOCTEHN Ka)7I0T0 YjeHA KOJUICKTHBA;

MpUHUMATh TIEIM  COBMECTHOM  JESITENIBHOCTH, OpPraHW30BBIBATH U
KOOPJIMHUPOBATh JACUCTBUSA MO €€ JOCTHUKECHHUIO: COCTaBJIATh IUJIAH JIEUCTBUM,
pacupenensiaTh pojad C YyY4ETOM MHEHHMH YYaCTHUKOB, OOCYKIaThb pPE3YJIbTaThbl
COBMECTHOM PabOTHI; OIEHUBATh KaUECTBO CBOETO BKJIaJa W KaXJOTO YYaCTHHKA
KOMaH bl B
oOmuii pe3yabTar Mo pa3padO0TaHHBIM KPUTEPHUSM; MpeJyIaraTh HOBBIC IPOESKTHI,

OIICHUBATH UJCH C ITO3WIIMH HOBH3HBI,

OpUTMHAIBHOCTH, TMPAKTUYECKOW 3HAYMMOCTH; OCYILIECTBIATH MO3UTHUBHOE

CTpaTEeru4ecKoe MOBEJICHNUE B PA3IMYHBIX
CUTYallUSX, TPOSBIIATh TBOPUYECTBO U BOOOpaKEHUE, ObITh MHUIIUATUBHBIM.

OBjajeHNe YHUBEPCAJIbHBIMHU PEryJIATUBHBIMH JeHCTBUAMM:



1) caMoopraHu3amms: UCI0JIb30BaTh OMOJIOTMYCCKUE 3HAHUS IS BBISIBIICHHS
poOJieM U ux
pellleHHsT B OJKU3HEHHBIX M Y4YeOHBIX CHUTyalusiX; BbBIOMpPAaTb Ha OCHOBE
OMONIOrMYECKUX 3HAHUI 1IEJICBbIE U CMBICIOBBIE YCTAHOBKU B CBOUX JICHCTBHSX H
MOCTYIIKaX MO OTHOLIEHUIO K YKMBOM MPUPOJIE, CBOEMY 3J0POBBIO U 3J0POBBIO
OKPYXAaIOLMX; CAMOCTOSITEIbHO OCYIIECTBIATh MO3HABATEIBHYIO JEATEIbHOCTD,
BBUSIBIISATh NPOOJIEMBI, CTaBUTb U (OPMYJIUPOBATH COOCTBEHHBIE 3aJ1a4d B
00pa30BaTeIbHON JEATEIbHOCTH M JKM3HEHHBIX CHTyalUsX; CaMOCTOSATEIbHO
COCTAaBJIATH IUIAH PEIICHHS MPOOJIEMBI C YUYETOM
UMEIOIIUXCSI PEeCYpPCOB, COOCTBEHHBIX BO3MOXKHOCTEW M MPEANOYTCHUH; JaBaTh
OLICHKY HOBBIM CUTYalLIMsIM; PACIIUPATh PaMKH y4eOHOTO MpeIMeTa Ha OCHOBE
JUYHBIX MPEANOYTeHU; JelaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBAThH €rOo,
OpaTh OTBETCTBEHHOCTh
3a pelleHNUE; OLICHUBATh NPUOOPETEHHBIN OIBIT; CHOCOOCTBOBATH (POPMUPOBAHUIO U
OPOSIBJICHUIO IIUPOKOM 3SPYIUIMM B pa3HbIX O00JacTSAX 3HAHUM, IOCTOSHHO
TIOBBIIIATH CBOM 0Opa30BaTEIbHBIN U KyJIbTYPHBIH YPOBEHb. 2) CAMOKOHTPOJIb:
JIaBaTh OLICHKY HOBBIM CUTYyAalUsIM, BHOCUTb KOPPEKTHUBBI B I€ATEIBHOCTD,
OLICHUBATh COOTBETCTBHE PE3YJIHTATOB LIEJISIM; BIa/I€Th HABbIKAMH O3HABATEIbHOM
pedIieKCHH Kak OCO3HAHUS COBEPIIAEMbIX JEUCTBUN U MBICIUTEIBHBIX MPOIECCOB,
UX pe3yJbTaTOB M OCHOBAHMI, MCIOJB30BaTh MPUEMBI PeQIEKCUM IJIs OLIEHKH
CUTYyallH, BbIOOpa BEPHOTO PEIICHUS; YMETh OLIEHWBATh PUCKU M CBOEBPEMEHHO
MPUHUMATh PELIECHUS 110 UX
CHUKEHUIO;
MPUHUMATh MOTHBBI U apIYMEHTHI IPYTUX TP aHAJIU3€ Pe3yIbTaTOB
NeSITEIbHOCTH;
3) npuHsATHE cedsl M IPYTUX: IPHHUMATH ceOsl, IOHUMAsi CBOM HEJAOCTATKH U
JOCTOMHCTBA; MPUHHMATh MOTHUBBI W ApPryMEHTBI JPYrMX IpH aHAJIU3E
pE3yNbTaTOB
JesITeIbHOCTH; IPU3HABATh CBOE MPABO U MPaBO JPYIUX Ha OMIMOKHU;
pa3BUBATh CIOCOOHOCTh MOHUMATh MUP C MO3HUIMH JPYTOT0 YeJIOBEKa.

INPEJMETHBIE PE3YJIBTATbBI

[IpenmeTHbIe pe3ynbTaThl OocBOeHUs mporpamMmbl COO mo Ouonormum Ha
0a30BOM YpOBHE BKJIIOUAIOT crienrdpuyeckue s yaueoHoro npeamera «bromorus»
Hay4YHbIC 3HAHUS, YMEHUS U CMOCOOBI JACUCTBUM MO OCBOCHUIO, HHTEPIIPETALUU U
peoOpa3oBaHUI0 3HAHUM, BUJIBI ACSITEIHLHOCTH MO MOJYYEHHUIO HOBOTO 3HAHUS U
MPUMEHECHUIO 3HAHUN B Pa3IMYHBIX YYEOHBIX CHUTYallMsIX, a TaKXKE€ B PEabHbIX



KU3HEHHBIX CHUTYallUsIX, CBS3aHHBIX C Oumoyoruei. B mporpamme mnpeaMmeTHBIC
pe3yabTaThl IPEACTABISHBI 110 TOaM 00yUYCHHS.

[IpenMeTHBIC pe3yabTaThl OCBOSHHUS ydeOHOro mnpeamera «buonorus» ¢ 10
KJlacce TOMKHBI OTPaXaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECTE U POJIM OMOJIOTMHU B CUCTEME HAyYHOTO

3HaHUS €CTECTBEHHBIX HAayK, B (JOPMUPOBAHNUN COBPEMEHHOW €CTECTBEHHOHAYUHOM
KapTUHBI MUpPa U HAYYHOTO MUPOBO33pPEHUS, O BKJIaJ€ POCCUMCKUX U 3apyOeKHbIX
yuEHBIX-0MOJIOTOB B pa3BUTHE OMOJIOTHH, PYHKIITMOHAILHON IPAMOTHOCTH YeJIOBEKa
JUISL peLIeHUS )KU3HEHHBIX 3a71a4; YMEHHE PACKPBIBATh COAEP)KaHNE OMOIOTHUECKUX
TEPMUHOB U MOHITHIA: XKU3Hb, KJIETKA, OpPraHu3M, MeTaboa13M (0OOMEH BEUIECTB U
MIPEBpAILICHHE 3HEPruu), TOMEOCTa3 (CaMOpEryJisiius), ypOBHEBas OpraHu3alus
KHUBBIX CHCTEM, CAaMOBOCHPOHM3BEICHUE (PEHpPOAYKLHUs), HACIEACTBEHHOCTD,
M3MEHYMBOCTh, POCT M pa3BUTHE; YMEHHE WH3JaraTh OHMOJOTHYECKHE TEOPUHU
(kJIeTouHasi, XPOMOCOMHAs, MYTAIl[MOHHAsA, IEHTpajdbHAs JIOTMa MOJEKYJISIPHOU
ouonorun), 3akonsl (I. Mengens, T. Moprana, H. Y. BaBunoBa) u ydyenus (o
[EHTpaXx MHOT000pa3usi M TPOUCXOXKACHUA KyIbTypHbIX pacteHuii H. U.
BaBuioBa), onpenensiTh TpaHUIBl UX TPUMEHUMOCTH K JKMBBIM CHCTEMaM; YMEHHE
BJIaJIETh METOJIaMU HAyYHOTO TO3HAaHHs B OWOJIOTHMHU: HAONIOJCHHWE U OMUCAHHE
KHUBBIX CHCTEM, TPOIECCOB U SBJICHHI, OpraHW3als ¢ MPOBEICHHE
OMOJIOTMUECKOTO SKCTICPUMEHTA, BBIJBI)KCHUE THITOTE3bI, BBISIBICHUE 3aBUCUMOCTH
MEXKIYy HCCIeAYyEeMbIMU BeJIUYMHAMHU, OOBSACHEHHE TIOJYYEHHBIX pe3yJbTaToB,
UCIIOJIb30BAaHHBIX HAYUYHBIX MOHSATUNA, TEOPUN U 3aKOHOB, YMEHUE JEJIaTh BBHIBOIbI
HA OCHOBAHUHM TIOJYYCHHBIX PE3YJIbTATOB;, YMEHHE BBIIEISATh CYIICCTBEHHBIC
NpPU3HAKH BHUPYCOB, KJIETOK TIPOKAPUOT U DIYKAPUOT, OJHOKJIETOUYHBIX U
MHOTOKJIETOUYHBIX OPIaHHU3MOB, OCOOEHHOCTH IPOLIECCOB: OOMEHa BEIIECTB U
IpEeBpaIICHUs SHEPTUH B KIIETKE, (POTOCHHTE3A, TNIACTUYECKOTO U SHEPTETUYECKOTO
oOMeHa, XEeMOCHHTE3a, MHUTO3a, Mei03a, OIJIOJOTBOPEHUS, Pa3MHOKEHHUS,
WHAMBHUIYaJIbHOTO Pa3BUTHS OpraHU3Ma
(oHTOreHe3); yMEHHE TPUMEHATh MOyuYeHHbIE 3HAHUS ISl OObSICHEHUS
OMOJIOTMYECKUX MPOLIECCOB U SIBICHUMN, ISl IPUHATUS IPAKTUUECKUX PEIICHUH B
MOBCEIHEBHOM JKU3HHU C IIeNIbI0 0OecrieueHus: 0e30MacHOCTH CBOETO 3/10POBbS U
3JI0POBBS OKPYKAIOIIMX JIIO/IEH, COOJIIOIEHUS HOPM TPAaMOTHOTO MOBEJICHUS B
OKpY’Karolllel mpUpOIHON cpesie, HOHUMaHue HEOOXOAMMOCTH UCTIOIb30BAHMS
JIOCTHXKEHUN COBPEMEHHOM ouosornu W OMOTEXHOJIOTHHA  JUIA
palOHaIBLHOTO MPUPOAOIOIB30BaHNUS; YMEHUE PEIIaTh AIE€MEHTapPHbIE
reHETUYEeCKHUE 3a7a4ui Ha MOHO- U
IUTUOPUIHOE CKpEIMBaHUE, CLEIJICHHOE HACleOBaHUE, COCTAaBIIATH CXEMBbI
MOHOTHOPHIHOTO CKpEIIMBAHMs JJs MpeAcKa3aHUs HacjlelOBaHUS MPU3HAKOB Yy



OpPraHM3MOB; YMEHHE BBINOJHATH J1A0OpAaTOPHbIE U MpaKkTU4YEeCKHe pabdoTshl,
co0oaTh
mpaBuwia mpu padbore ¢ y4eOHBIM U JTAOOPATOPHBIM OOOpPYIOBaHUEM; YMEHUE
KPUTHYECKH OICHUBAaTh M HMHTEPIPETUPOBATH HH(MOPMALHIO OHOIOTUYECKOTO
COJIEp>KaHusl, BKIIIOYAIOIIYIO TICEBAOHAYYHbBIC 3HAHUSA U3 PA3UYHBIX UCTOYHHKOB
(cpeacTBa MaccoBOM MH(OpMaLMKU, HAYYHO-TIONMYJISIPHbIE MaTEPHAJIbl), ITHUYECKHUE
aCTeKThl COBPEMEHHBIX HCCIICJOBAHUN B OMOJOTHH, MEAWIIMHE, OMOTEXHOJIOTHH;
YMEHHUE CO3/1aBaThb COOCTBEHHbIE NMUCHMEHHBIE M YCTHBIE COOOIIECHHs, 0000IIas
Oouonornueckyro  MH(MOpPMAIMI0O W3  HECKOJbKHX HWCTOYHHKOB, T'PAMOTHO
UCI0JIb30BaTh NOHATUITHBIN anmapat OMOJOTHUH.

[IpenmeTHBIE pe3yNbTaThl OCBOCHHS yueOHoOro mpenmera «buonorus» e 11
K1acce JOJIKHBI OTPaXkaTh:

c(hOpMHUPOBAHHOCTH 3HAHUM O MECTE M POJIM OMOJIOTHH B CHCTEME HAyIHOTO

3HaHUS €CTECTBEHHBIX HAyK, B (POPMUPOBAHUHN COBPEMEHHON €CTECTBEHHOHAYYHOM
KapTUHBI MUPa U HAYYHOTO MUPOBO33PEHUS, O BKJIaJI€ POCCUICKHUX U 3apyOeKHBIX
y4€HBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHHU, (YHKIIMOHAIBHON IPaMOTHOCTHU Y€JIOBEKA
JUTS pEILIeHUS] )KU3HEHHBIX 3aJ1a4; YMEHUE PACKpPhIBATh COJIEPKaHUE OMOJIOrMYECKUX
TEPMUHOB U TOHSITUHN: BU, MOMYJSALUs, TeHO(OH, dBOJTIONMS, JBHKYIIIUE CHJIIBI
(akTopbl) HBOJIIOIMHU, NPUCIOCOOJEHHOCTh OPraHU3MOB, BHJI000pa30BaHUE,
AKOJIOTHYECKUEe (DAKTOPBI, PKOCUCTEMA, MPOAYIEHThl, KOHCYMEHTHI, PEAYLIEHTHI,
HeNnu TMUTaHUs, SKOJOTMYecKas NHUpaMuia, OuoreolneHo3, Ouocdepa; ymeHue
u3NaraTb OWoJorMyeckue Teopuu (dBoitouuMoHHas Teopus Y. JlapBuHa,
CUHTETHYECKAasi TEOpUs PBOJIOIMH), 3aKOHBI M 3aKOHOMEPHOCTU (3apOJIbIIIEBOTO
cxonctBa K. M. bapa, uepenoBanus rnaBHbIX HAPaBICHUW U MyTEH 3BOJIOIUU A.
H. CesepiioBa, yuenus o 6uochepe B. W. Bepnanckoro), onpenensite rpaHUIBI UX
OPUMEHUMOCTH K >KUBBIM CHUCTEMaM; YMEHHE BIIAJIETh METOAaMU HAy4HOTO
MO3HAaHUS B OWOJOTWU: HAOJIO/IEHWE U OMUCAHUE >KUBBIX CHUCTEM, IMPOIIECCOB H
SBJICHWM, OpraHW3amus ¥ TPOBEACHHE OWOJIOTHYECKOTO  IKCIIEPUMEHTA,
BBIJIBUKEHHE THUIIOTE3bl, BBISBICHUE 3aBUCUMOCTH MEXKIY HCCIEAYEMbIMU
BEJIMYMHAMH, OOBSICHEHUE MOJIYYEHHBIX PE3YIbTAaTOB, UCIOJb30BAHHBIX HAYYHBIX
MOHATHUM, TEOPHUI U 3aKOHOB, YMEHHE JIeJIaTh BBHIBOJIbI HA OCHOBAHUHM TMOJTYyUYECHHBIX
pe3yJIbTaTOB, YMEHHUE  BBIJCISITH  CYLIECTBEHHBIE  NPU3HAKUM  CTPOCHUSA
OMOJIOTMYECKUX OOBEKTOB: BHUJOB, MOMYJAIUN, MNPOIYIIEHTOB, KOHCYMEHTOB,
pEAyUEeHTOB, OHOreOLIEHO30B U  3KOCHUCTEM, OCOOEHHOCTH  IPOLIECCOB:
HACJIEJACTBEHHOM W3MEHUYMBOCTH, €CTECTBEHHOIo o0TOOpa, BHUA000pa3oBaHus,
MPUCIIOCOOJICHHOCTH OPraHU3MOB, JCHCTBHUS DKOJOTUYECKUX (DaKTOpOB Ha
OpPraHu3Mbl, IEPEHOCA BEIIECTB U MOTOKA YHEPTUU B AKOCUCTEMAX, AHTPOIIOTE€HHBIX
U3MEHEHU B HSKOCHUCTEMAx CBOEW MECTHOCTH, KPYroBOpPOTa BENIIECTB U



OMOreOXMMUYECKHX IUKJIOB B Onocdepe; yMeHHEe IPUMEHSTh MOTYyYCHHBIC 3HAHUS
Ui OOBACHEHHS OHOJIOTMYECKHX TMPOIECCOB U SIBICHHWM, [UIsl TMPUHATHA
MPAaKTHYECKUX PENICHUWH B TOBCEAHEBHOM KHU3HHM C IEIbI0 OOSCIICUCHHS
0€30MacHOCTH CBOETO 3J0POBBSI U 37I0OPOBbSI OKPYXKAIOIIUX JIIOJIEH, COOIIOICHUS
HOPM TPaMOTHOTO TOBEJCHUS B OKPYKAIOIIEH MPUPOIHON cpese, MOHUMaHUE
HEOOXOJMMOCTH WCIIOJIb30BAaHUS JIOCTIDKCHHM COBPEMEHHOW OWOJIOTHUU IS
paIMOHAIIBHOTO  TPUPOJIONIOIB30BAHMS, yMEHHE  peIliarh  AJICMEHTapHbBIC
OMOJIOTUYECKUE 3a/1a9H, COCTABIISATH CXEMBI

MepeHOCca BEMIECTB M DHEPTUHU B SKOCHCTEMaX (IICTIH IMUTAHUS ), yMEHHUE BBITIOJTHATH

71a00paTOpHBIC U MPAKTUYECKUE PAOOTHI, COOJIOIATh

npaBujia Mpu padboTe ¢ Y4eOHBIM U Ja0OpaTOpPHBIM O00OPYyIOBaHUEM; YMEHHUE
KPUTHUYECCKH OIICHUBATh M HMHTEPIPETUPOBATh HH(POPMAIMIO OHOJOTHYECKOTO
coJiep KaHusl, BKIIOYAIOUIYIO MCEBJIOHAYUYHbIC 3HAHUS W3 Pa3IUYHBbIX HUCTOYHHKOB
(cpeacTtBa  MaccoBoil  MH(OpManuM,  HAyYHO-TIONMYJISAPHBIE  MaTepHalibl),
paccMaTpuBaTh  rJ00ajdbHbIE  JKOJOTHYECKHE TPOOJIEMBbl  COBPEMEHHOCTH,
dbopMUpOBaTh IO OTHOIIEHUIO K HUM COOCTBEHHYIO MO3HUIIMI0; YMEHUE CO3/1aBaTh
COOCTBEHHBIE THCHMEHHBIE M YCTHBIE COOOIIEHHUs, 0000IIas OHOJIOTHYECKYIO
UHGOPMAIINIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO HCIIOIH30BaTh MOHATHITHBIN
anmapat OMOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
Kosun4vecTBo yacos JJIeKTPOHHBIE
HaumeHoBaHue pa3ieioB U TeM (unponrie)
Ne ni/nt o0pa3oBaTe/bHbIC
NporpaMmbl Kourtpoabnubie | IIpakTHueckue
Bceero pecypchl
padoThbI padoTsI
bubnuoreka IJOK
1 bronorns kak Hayka c 0.5 https://m.eds00.ru/7f41c292
bu6mmoreka [JOK
2 JKuBble cuCTEMBI M X OpraHu3aus 1 https://m.eds00.ru/7f41c292
. bu6nuoreka [JOK
3 XMMUYECKHUI COCTaB U CTPOEHUE KIETKU 8 1 hitps://m.eds00.ru/7f41c292
bu6mmoreka [JOK
4 JKH3HEIeATENLHOCTD KIETKH 6 https://m.eds00.ru/7f41c292
Pa3zMmHOXeHNE 1 MHIMBUIYAIbHOE PA3BUTHE bu6mmoreka [JOK
5 OpraHU3MOB 5 1 https://m.edsoo.ru/7f41c292
HacnencrBeHHOCTh 1 KBMEHYMBOCTD bubnuoreka [JOK
6 OpraHU3MOB 8 15 https://m.edsoo.ru/7f41c292
Cenexkuust oprann3MoB. OCHOBBI bubnuoreka [IOK
! GHOTexHONOMMH 3 https://m.eds00.ru/7f41c292
bu6mmoreka [JOK
8 Peseparoe Bpems 1 https://m.eds00.ru/7f41c292
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OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 0 4
11 KJIACC
KosmnuecTBo yacos JJIeKTPOHHBIE
HaumeHoBaHue pa3ieioB U TeM (unpposrie)
Ne ni/nt o0pa3oBaTe/bHbIC
NpOrpaMMbl Kontpoabubie | IlpakTHyeckune
Bcero pecypcbl
padoThbI padoThI
bubmuoreka [JOK
OpomounonHas dnonorns 9 1 https:/m.edsoo.ru/7f41cc74
Bo3HUKHOBEHNE 1 pa3BUTHE )KU3HU Ha bubnuorexa [{OK
3emie 9 0.5 https://m.edsoo.ru/7f41cc74
bubmmoreka [JOK
OpraHu3mbl 1 OKpyskaiollas cpea 5 1 https://m.edsoo.ru/7f41cc74
bu6mmoreka [JOK
Coo0111ecTBa U 3KOJIOTHYECKAE CUCTEMBI 9 https://m.edsoo.ru/7f41cc74
bubmoreka [JOK
Pesepproe Bpems 2 https:/m.edso0o.ru/7f41cc74
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 2.5
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MATEPUAJBHO-TEXHUYECKOE OBECIIEYEHUE TPOI'PAMMBbI

HNEPEYEHb OBOPYJOBAHUS, PACXO/JHbIX MATEPUAJIOB, CPEACTB OBYUYEHUS U BOCIIUTAHUSA 1A
HEHTPOB

OBPA3OBAHWS ECTECTBEHHO-HAYYHOM U TEXHOJIOTHYECKOM HATIPABJIEHHOCTH «TOYKA

POCTA»
KosmuecTBo
CANMHUILL
, e]l.
Ne HanmenoBanue KpaTkue npuMepHble XapaKTepUCTHKHU H3M.
o0opyaoBaHus
BA30BOE OBOPYJIOBAHME n JIOMOJTHUTEJIBHOE OBOPYJIOBAHUE

Hudposas Tunel 1aTYNKOB: 3 mr.

naboparopus 1o becnipoBoaHON MYIBTUAATYUK

Ouosnoruu JlaTauk OTHOCUTEIIbHON BIAXKHOCTH

(yueHuueckas) JlaTuuk OCBEIIEHHOCTU

Haruuk ypoBHs pH

JlaTuuk  Temmeparypbl  UCCIENyeMOW  Cpelibl
JlaTunk TemnepaTypbl OKpYKaroLeil cpesl
WHble THNIBI 1aTYUKOB, IpenycmorpeHHsie KTPY
JIONIOJTHUTENIBHBIE MaTepHalbl B KOMILIEKTE:
3apsigHOE yeTpolicTBO ¢ kabenem miniUSB
JIONIOSTHUTENIBHBIE MAaTEPUAIIbl B KOMILIEKTE:
USB Ananrep Bluetooth 4.1 Low Energy
JIOTIOSTHUTENIBHBIE MaTEPUAIIbl B KOMILIEKTE:
PyKoBOICTBO 10O 3KCILTyaTanuu
JlonomHUTENIbHBIE MaTepHalIbl B KOMILJIEKTE:
[IporpammMHoOe obecrieueHue

JIONIOSTHUTENIBHBIE MATEPUAIIbl B KOMILIEKTE:
CripaBOYHO-METOINYECKUE MAaTEPUATIbI
JIOTIONTHUTENBHBIE ~ MaTepuallbl B
KOMIUIEKTE: YIIaKOBKa

JlononHuTeNbHBIE MaTEpHAaIbl B

KOMILJIEKTE: Buneoponuku

Hannune pycckos3b4HOro canra

MOJIEPKKHU: 1a
[IporpammMHoe obecrieueHue
JlonomHuTENbHBIE MaTepHalIbl B KOMILIEKTE:
CripaBOYHO-METOINYECKUE MATEPUATIBI
Hamnune  pycckosd3bldHOrO  caita
MOJIEPKKHU: 1a
JlonomHuTENbHBIE MaTepHAlIbl B KOMILIEKTE:
Buneoponuku
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Hudposas
naboparopus 1o

busmnonorun
(mpodunbHbII
YPOBEHB)

becnipoBoHOM MyJIbTHAATYHK 110
¢u3nonoruu ¢ 5-10 BCTPOEHHBIMU
JaTYNKAMHU:

Hatuuk aprepuanbHoro nasnexus (0...250

MM PT. CT.)
I[aT‘-II/IK ImyJjibCa € Juama3oHoOM U3MCPCHUSA OT

30 no 200 yu/muH

JlaTuuk Temmeparypbsl Tela C JAMANa30HOM
n3mepenus ot +25 no +40C

JlaTuuk 4acTOTHI JbIXaHUS C AUANa30HOM
m3meperust ot 0 mo 100 ruknos/MuH JlaTank
YCKOpEHHMS C Moka3arensimu +2 g; +4 g; £8 g
OTtnenbHBIE yCTPOUCTBA:

Hatunk OKI' ¢ nuana3oHoM u3MepeHust OT -

300 mo +300 MB)
JlaT4auk cuioMep ¢ AMarna3oHoM U3MEPEHUS

or 0 o 40 H

JlaT4MK OCBEIEHHOCTH C JUAIa30HOM
m3mepenns ot 0 1o 180000 nx Akceccyapsbl:
KabGens USB coequHHUTENbHBII

3apsHoe ycTpoicTBo ¢ kabermem miniUSB USB
Anantep Bluetooth 4.1 Low Energy
Kpatkoe pyKoBOJICTBO MO IKCIUTyaTaI[HH

uugpoBoit aboparopun IIporpammuoe
o0OecrieueHne

Meroauueckue pekoMeHaanuu He mexee 20
pabot

Hannuune pycckosi3pIdHOT0 caifTa moaAepKKU
Hannune BuaeopoanKkoB.
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Hudposas
naboparopus 1o

9KOJIOTUHU
(yuenuueckas)

becripoBoaHOM MyJIBTUAATYHUK I10
9KOJIOTUYECKOMY MOHUTOPHUHTY C
8-10 BCTPOCHHBIMU JaTYHKAMU
JlaT4MK HUTPaAT-MOHOB

Jatuuk xmopua-uoHoB JlaTunk
pH ¢ nnanazoHoM u3mMepeHus He
yxe uem ot 0 no 14 pH

JlaTuauk BIa)KHOCTH C
nuanazoHom u3Mepenus 0...100%
JlaTank OCBEIIECHHOCTH C
JMATIa30HOM M3MEPEHUsS HE YKe
yem ot 0 mo 180000 ik JlaTumk
TEeMITepaTypHhI C

JMana3oHoM u3MepeHus ot -20 10
+140C

I[aT‘-II/IK SJICKTPOIIPOBOAUMOCTH
JlaTuuk TemmepaTypsl
OKPY’KaroLEel CpeJIbl
OtnenbHbIE JATUYNKU:
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JlaTyuk 3ByKa ¢ pyHKIHEH
WHTErPUPOBAHUS C IMANIa30HOM
U3MEPEHUS

gacToT He MeHee 4yeM oT 50 I'r 1o &
Kl

JlaTuMK BIaKHOCTH MOYBBI €
JTUATIa30HOM H3MEPEHUS HE YKe
yem ot 0 10 50%

JlaTuuk kuciopoa ¢
auanazoHoM uzMepenus ot 0 10
100% [laTunk OKuCH yriaepoja ¢
JMAna30HOM U3MEpPEHUs HE yKe
yeM ot 0 1o 1000 ppm

JlaTyuK ONTHYECKOM IIOTHOCTH
470 HM ¢ AMANIa30HOM U3MEpPEHUs
or0no2D

JlaTuyuk ONTUYECKOM MIIOTHOCTH
525 HM ¢ Iuana3zoHoOM U3MEPEHUS
or0no2D

JlaT4MK ONTUYECKOW MIIOTHOCTU
630 HM Cc 1Mana30HOM U3MEpPEHUs
or0no2D

JlaTuuk TypOUIUMETp C
JTMATIa30HOM M3MEPEHUS HE YKe
geM oT 0 1o 200 NTU Axceccyapsl:
Ka6ens USB coequnurtenbHbii (2
IIT.)

3apsiHOe YCTPOMCTBO ¢ KabemeM
miniUSB USB Ananrtep
Bluetooth 4.1 Low Energy
CrepxeHb i 3aKperieHus
JTATYUKOB B IITATHBE

KpaTkoe pykoBoACTBO 11O
AKCIUTyaTauu udpoBoi
nabopaTtopuu

[TporpammHoOe obecrieyeHue
Meronuueckne peKOMEeH AN
Hannuue pycckosi3apiaHOro caifta
MTO/IICPKKH, HATTHYHE
BH/IEOPOIUKOB.
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Mukpockorn
1 (pOBOIA

Tun mukpockomna: 6uonorndyeckuii Hacanka
MHUKpPOCKOIA:

MOHOKYJIsIpHas Ha3nauenue:
na0opaTOpHBIiA

MeTton ucciaenoBaHus: CBETIO0E 0
Marepuan ONTHKH:

ONTHYECKOE CTCKIIO YBEIMUCHHE
MHUKpoOcKora, kpat: 64 - 1280
Oxynsaper: WF16x

OOnekTuBhL: 4x, 10X, 40xs
(moanmpy>KMHEHHBIN )

PeBonbBepHas romnoska: Ha 3
o0bekTHBa THII TOJCBETKH:

3epKaJio WJIH CBETOINO/
PacnonoxxeHne moaCBETKH:

BEpXHsS U HIWKHsSI Marepuan
KOpIyca: MeTaljl

[IpenmetHslii cTomuk, MmM: 90
Hctounuk nutanus: 220 B/50 '

Yucno meranukceneit: 1

7 1mIT.

KoMmruiekT mocynbl u
o0opyaoBaHUs IS
YYCHHUYECKUX OIBITOB

(xumus,
OroIoTHs)

¢dusnka,

[IITaTuB MabOpaTOPHBIN XUMUICCKUN
Habop uamex Ilerpu

Habop unctpymeHToB
MpenapoBaIbHbIX

Jloxkka st COKUTaHMsI BEIIECTB

Crynka dapdopoas ¢ nectukom Habop
0aHOK JJIs1 XpaHEHUS TBEP/IbIX

peaktuBoB (30 - 50 M)

Habop cxiisiHOK ((h1aKoHOB) 15t
XpaHEHUsI PAaCTBOPOB PEAKTHBOB
Hab6op npooupox (I1X-14, 11X-16)
[Ipubop a1 nomydeHus ra3os
CnuproBka

["oprouee aJist cCHIUPTOBOK
@unbTpoBanbHAt Oymara

Konba xonnueckas

[Tanouka crexnsiHHAs (C pe3UHOBBIM
HAKOHEYHUKOM)

Yameuka Jiisi BbITapUBaHUS
(BBITapUTEIIbHAS YaIlleuKa)
MepHbiit MHAP (TUIACTUKOBBIN )
Boponka crexnsnHas (Manas)
Crakan crexsiaubii (100 mr)

l"azooTBOIHAs TPYOKa
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HoyTtOyxk

dopmupyemMble XapaKTEPUCTUKU C
yuetom mnonoxenuit KTPVY, CII
2.4.3648-20 "CanurtapHo-
AMUAEMUOJIOTMYECKUE TPEOOBaHUS
K
OpTaHU3alMsIM BOCITUTAHUS
1 00y4eHUsl, OTIbIXa U
037I0pOBJICHUS JIETEN U
MOJIOZIEKH". BO3MOXKHO
HCIIOJIB30BAaHUE TTOJIOKEHU N
MpHKasa
MuHnucTepeTBa POCBEIICHUS
Poccuiickoit ®enepanmu,
MunuctepcTBa 1uppoBOro
Pa3BUTHS, CBSA3U U MAaCCOBBIX
KOMMYHUKanui Poccuiickoi
®eneparuu ot 08.09.2021 Ne
634/925 «O0 yTBepKIeHUN
CTaHJlapTa OCHAIlEHUs
rOCy/IapCTBEHHBIX U
MYHHIIUTTATEHBIX
0011e00pa30BaTEIbHBIX
OpraHu3allHi, OCYIIECTBISIOMNX
00pazoBaTeNIbHYIO AEATEIbHOCTh
B cyObekTax Poccuiickoit
®denepannu, Ha TEPPUTOPUN
KOTOPBIX TPOBOAUTCS
9KCIIEPUMEHT T10 BHEJPEHUIO
nudpoBoit 0Opa3zoBaTeILHOM
Cpenbl,
KOMITbIOTEPHBIM
, MYJIbTUM EUIHBIM,

pe3eHTAOHHBIM
000pyOBaHUEM U TIPOTPAMMHBIM

o0ecrieyeHueEM»

(3apeructpupoBan 16.12.2021 Ne
66360).

3 mT.

Moy

(mpuHTED,

CKaHep, KOnup)

dopmupyemble XapaKTEPUCTUKHU :

BO3MOXKHO HMCIIOJIb30BAHUE OI0KCHUM

npuKasa
MuHucTepcTBa NPOCBEIICHUS
Poccniickoin ®enepanmu,
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MunuctepcTrBa 1uppoBoOro

Pa3BUTHUS, CBS3H U MACCOBBIX
KOMMYHUKaui Poccuiickoin
®eneparuu ot 08.09.2021 Ne

634/925 «OO0 yTBepKIeHUN

CTaHJapTa OCHAILlEHUs
rOCy/IapCTBEHHBIX U

MYHHIIUITATEHBIX
0011e00pa30BaTeIbHBIX

OpraHu3alMii, OCYIIECTBISIOMNX
00pazoBaTeIbHYIO

NIesITeTbHOCTh B CyOBhekTax Poccuiickoi
®denepanun, Ha TEPPUTOPUH KOTOPBIX
MIPOBOJUTCS SKCTIEPUMEHT 110 BHEIPEHUIO
ndpoBoit 00pa3zoBaTEIHLHOU CPEbl,
KOMIBIOTEPHBIM, MYJTbTUMEIUHHBIM,
MPE3CHTAIIMOHHBIM

000pyIOBAaHUEM U MIPOTPAMMHBIM

oOecrieueHneEM»

(3apeructpupoBan 16.12.2021 Ne
66360).

1 mT.




JIOKYMEHT MOAMNWCAH 3MIEKTPOHHOM MOAMUCHIO
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